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U.S. Supreme Court

United States ex rel. v. Agriculture Secretary Tom Vilsack and Office of National Drug Control Policy: Deprivation of relief benefits 18USC§246 
Free Disability Insurance Reallocation Tax (DIRT) Act 
To immediately amend the DI tax rate from 1.80% to 2.30%, from 0.90% to 1.15% for employees and from 0.90% to 1.15% for employers under Sec. 201(b)(1)(S) of the Social Security Act 42USC(7)II§401 and amend the OASI tax rate from 10.60% to 10.10%, from 5.30% to 5.05% for employees under 26USC(C)(21)(A)§3101 (a) and from 5.30% to 5.05% for employers under 26USC(C)(21)(A)§3111 (a) to avoid depletion of the Disability Insurance (DI) Trust Fund in 2016 without increasing the overall 12.4% OASDI or 15.3% OASDI and Hospital Insurance (HI) tax-rate under 26USC(A)(2)§1401. 

I have been given a greenhouse and commercial contract to grow a field of Calendula officinalis (pot Marigold, English Marigold) at Eagle Mill Farm. Ron Roth asked me to document the private exchange of land in writing under 24USC§153.  I hope to grow a commercial medicine garden and my own food with some surplus for the Emergency Food Bank System, for free from seed, cuttings and compost, but have no experience growing plants and it is a learning experience.  So far costs are less than $50 and crop failure rates are more than 50%.  There are two or three fallow acres on a 40 acre property since the Farm to School program went college.  A neighbor also expressed interest in purchasing calendula and reopening the Jackson Wellsprings medicine making operation.  Calendula is a powerful vulnerary, healing wounds by promoting cell repair and growth.   Also a noted antiseptic and anti-inflammatory used by naturopaths in surgery.  The active ingredients are carotenoids, flavonoids, mucilage, saponins, bitters, volatile oil, resins.  Applied topically or used internally, it can help keep infections at bay, and is a common ingredient in creams, salves and ointments for treating bruises, burns, sores, skin ulcers, skin infections and rashes.  Calendula flower is soothing and gentle for babies and is a popular herb for treating cradle cap, diaper rash, and other skin irritations.  Calendula tea is useful internally and externally (as a wash or poultice) to moderate fever temperature.  Mild astringent and antiseptic properties are helpful for treating gastrointestinal problems such as ulcers (mixed with marsh mallow root) and cramps (mixed with valerian or cramp bark), indigestion (mixed with peppermint) and diarrhea (alone or mixed with blackberry root).  Calendula is one of the best herbs for nourishing and cleansing the lymphatic system, alone or mixed with other lymph cleansers such as burdock, red clover, cleavers, and chickweed.   Calendula stimulates the lymphatic drainage and moves congestion out of the body.  Calendula starts blooming early and ends very late in the year.  Sow seeds in in fall or early spring.  It likes full sunshine, fertile soil and occasional water. Calendula flowers were at one time a frequent ingredient in winter stews and soups, as the result of their extended blooming season.  The blossoms are ready to pick when they are sticky with resin (which has antifungal properties) (Gladstar ’12).  The citations were hacked, the gist of the marigold proposal is that Marigold (Tajetes spp.) seeds are straight whereas Calendula (Calendula officinalis) seeds are spiral shaped with spikes like a diamond engagement ring.  
Someone terminated my SNAP benefits before my garden had grown and I cannot contain my rage against Agriculture Secretary Vilsack.  I am glad to be free of the USDA but wish the SNAP foodstamp program was not prone to totalitarian panic attacks that disrupt the steady growth of foodstamp benefits for the poor and small farmer.  Everyone thought it was good to get foodstamps without hassle during the recession, many people, who are not absolutely destitute, and in particular, campers without bills to prove they have a zero dollar income, are bitter about having their benefits cut now that the macro-economy is supposedly doing better. The USDA is a disgrace.  Everyone is fed when there is a recession, but when the nation is prospering the Agriculture Secretary dictates totalitarian famine.  As it pertains to the Secretary of Agriculture, since he so suddenly caved into obscure right wing Republican demands to cut SNAP benefits in 2013, just in time to spurn the female chancellor and president of the Law of the Sea and Convention on Biological Diversity, it seems necessary to impose a sentence of a fine and up to 12 months in prison under 18USC§246.  SNAP benefits have always been prone to totalitarian famine, must be reformed and a deprivation of relief benefits conviction against the Agriculture Secretary, seems the straightforward way to make sure SNAP benefits grow.  We let TANF benefits be cut from 14 million in 1996 to 4 million today and now have abysmal child health and welfare statistics. Cutting food stamps sets bad precedence to other agencies who are also facing criminal insanity in regards to the deprivation of relief benefits.  Because the USDA has already made their cuts Vilsack gets fired first.  The USDA needs a clear lesson that food stamp benefits and spending steadily and predictably grow and any Secretary who cuts them, must resign to avoid legal consequences; Vilsack was too slow to leave office after becoming a civil rights offender against millions of hungry and frightened SNAP beneficiaries.  The DI Trust Fund doomsday prophecy is that the trust fund will be exhausted in 2016 and benefits are to be cut to 80%.  I have painstakingly calculated the optimal OASDI tax rates to avoid premature exhaustion of the DI Trust Fund at no cost to taxpayers, to be 10.1% OASI 2.3% DI until 2018 when it shifts to 10.2% OASI and 2.2% DI.  The OASDI deficit in 2020 and federal deficit in general would be ameliorated by an OASDI Without Income Limit Law (WILL) that would increase revenues by 130% by taxing the rich.  Unfortunately the simple working draft of this law was stolen at the time that Jackson County so inexplicably changed the jurisdiction of their GMO-free jury trial to the federal court.  I’m honored to deny their request for a jury trial.  
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Unratified Treaties that Preempt Supreme Law in Science and Human Rights Case

1982 U.N. Convention on the Law of the Sea 
· 1994 Agreement to implement Part IX of the Convention on the Law of the Sea
Convention on Biological Diversity, finalized in Nairobi in May 1992, opened for signature at the United Nations Conference on Environment and Development (UNCED) in Rio de Janeiro on 5 June1992, entered into force on 29 December 1993.
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Acts
Clay Hunt Suicide Prevention for American Veterans Act of February 2, 2015 amend the “pilot study” (do you like my flying) on VA student loan repayment from psychiatrists to “licensed social workers” because psychiatric drugs are the leading and third leading cause of fatal drug overdose reported to the National Poison Control Center (other than opiates; since 2001?).
Control, Regulation, and Taxation of Marijuana and Industrial Hemp Act of 2014. Measure 91, passed November 4, 2014 Legalizes commercial sale of marijuana for recreational use to people over 21, legalizes the growing of up to four plants and possession of up to 8 ounces of usable marijuana and delivery of one without consideration for the Liquor Control Board license.  Amendments to ORS 316.680, 475.525, 475.752, 475.856, 475.860, 475.864, and 571.315 by sections 74 to 80 of this Act become operative on July 1, 2015.  
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Genetically Modified Organism Ban Ordinance 635 Ballot Measure 15-119 May 20, 2014 
Deprivation of Relief Benefits 18USC§246 Sec. Vilsack has cut SNAP benefits since 2013!
Federal question jurisdiction 28USC§1331 and supplemental jurisdiction under 28USC§1367
FDA required warning for Digitalis and related cardiotonic drugs for human use in oral dosage forms 21CFR§201.317
Fraud and related activity in connection with computers 18USC§1030 Juries Kill Computers!
Genocide 18USC(50A)§1091 
Introduction of Organisms and Products Altered or Produced Through Genetic Engineering which Are Plant Pests or Which There is Reason to Believe are Plant Pests 7 CFR Part 340
Issues of Fact at Supreme Court Decided by Jury Trial 28USC§1872 Juries Kill Computers!
Perfection of bona fide claims to land, exchange of private lands 24USC§153

Plant Protection Act 7USC§ 7701 et seq
Presidential chemical weapons suspension 50USC§1515 (fiction or faction?)

Protection of Jurists 28USC§1877 
Right to Farm-Forest Act ORS § 30.930-947
Safe Drinking Water Act of 1974 (Hacked omission from HA and EPA literature) P.L. 93-523 42 U.S.C. §300j-9(i) (Protected by whistleblower.gov) 
Unlawful Intrusion, violation of rules and regulations 24USC§154
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1. Funny Farm, CAFO, Empty Nest and Marigold Proposal
Ron Roth, the mortgage payer, vineyard and winery operator and irrigation installer, at Eagle Mill Farm, has asked me to document the exchange of private lands in writing under 24USC§153.  The greenhouse is considerably more work than a small garden plot and it might take all year to trim the blackberries from the three rows of grapes in the vineyard. Furthermore, the perennials in the vacated Farm to School fields require considerable upkeep.  This June I am weeding and mulching the strawberries, raspberries and asparagus.  In October or November I will trim the spent raspberry canes and transplant the suckers.  In February I will transplant asparagus shoots and increase the size of the row.  In March I will transplant the ever-bearing strawberries and expand the row.  The greenhouse is too hot for nursing tree root cuttings that require deep shade of a mature tree and is too hot for tomatoes to fruit at the hottest part of the year.  I will try to grow calendula, tomatoes and cool weather crops all winter and lots of peppers, melons, potatoes, onions, tobacco and tomato in the summer.   Extra tomato plants shall be potted for moving to the cooler outside at the hottest part of the year when they stop flowering and fruiting in the hothouse. To water the plants and store heat I hope to keep the buckets from the winery at the greenhouse over the winter.  Hopefully the Oregon Department of Environmental quality will get the cattle ranchers up Butler Creek a respectable solid waste permit and the aquifer won’t be contaminated again by this CAFO off I-5 Exit 19 where the water has been lethal.  I hope vegetable compost with earthworms adequately fertilizes the soil because manure is as unclean as it is distant and expensive.  Mountain died from drinking well water contaminated with arsenic from mining operations in the mountainside and not receiving Gleevac (Imutab) in combination chemotherapy that has a 95% cure rate for lymphoma and leukemia.  In the past years there have been prior epidemics of E. coli , nearly every year, so residents of the trailer parks drink bottled water as a rule.  The tombstone at Eagle Mill Farm was the result of a tenant slitting her wrists up Bear Creek, so I hope to better instruct Ron and other people, to whom the concept of funny farm appeals, how to be a better mental health professional for the benefit everyone’s health and happiness.- the grave of Joanie Marie McGowan June 29, 1956 – January 6, 2005 states, “It’s not too late to save the World”.  

In 1890 researchers for the U.S. Census Bureau ranked professions that had the highest rate of suicide.  Tailors, accountants, bookkeepers, clerks and copyists suffered the most.  At the bottom of the list was a career least likely to lead to self-harm: farming.  Today, the suicide rate for American farmers is double the national average for everyone else.  In an effort to combat mental health problems among farmers, Congress authorized the creation of a Farm and Ranch Stress Assistance Network in 2007.  For the farmer already in debt, who rises early and works late, the mental weight of a drop in prices can be too much to bear.  In upstate New York in early 2010, one dairy farmer shot fifty-one of his cows before turning the gun on himself.  When the price of milk dropped precipitously in February of 2009 a string of suicides among dairy farmers in Vermont and Maine made local headlines.  Male farmers take their own lives at several times the rate of female farmers (Allen ’11: 183, 185).  The number of suicides in Iowa was 398, the highest number since the Great Depression.  The suicide rate among farmers in 1983 was 46 per 100,000 approximately double the national rate for adult men, and this probably underreports hunting accidents and heart attacks (Logsdon ’94: 78).  More than 160,000 Indian cotton farmers have killed themselves in the past decade.  The favored method of suicide?  Ingesting chemical pesticides.  Bhatinda in Punjab has the second highest rate of farm suicides.  Over the past few decades, costly pesticide use has increased there by 6000 percent (Wirzba et al ’03: 125).  In the Ankola region of Maharashtra, India, where there were 5,000 suicides from 2005 to 2007, a local textile company started contracting with a few hundred small farmers to grow organic cotton for them.  The textile company pays a fair price and trains the farmers how to grow organically. The farmers seem happy and the textile company has been able to provide organic cotton fabrics to meet the growing global demand.  There have been no farmer suicides since the program started (Rodale ’10: 63, 64). 
Although writing is obviously the right thing to do I was initially reluctant to do so.  Due to the theft of food stamps I must specifically ask that Dana be served in behalf of her employee or former employee Co.  Co has agreed to pay me $100 compensation for misappropriating my community garden plot I was prepared to pay $50 for, but no long wish to because the former Farm-to-School greenhouse and permaculture are more than enough work.  In lieu of monetary settlement Co may plant me a bed of sweet potatoes in the unprepared soil for cold storage in the ground along the path to the winter camp in the old growth grove of willow (Salix spp.).  Next winter I hope to enlarge this grove to accommodate both campers and picnickers under the Talent rule of one person per 200 square feet.  I and the leftist directions to the concentrated animal feeding operation (CAFO) up Butler Creek from I-5 “left” the community garden consistent with Noahbrides law that acknowledges the legitimacy of territorial acquisition through the use of force, at least until the Declaration on Principles of International Law concerning Friendly Relations and Co‑operation among States of 1970 can be applied so that “No territorial acquisition resulting from the threat or use of force shall be recognized as legal”.   Co’s unpopular obsession with Bob and Tony (me) culminated in the theft of my community garden plot and foodstamps.  Besides the former managers, Co reports three other gardeners left.   The community garden does not seem economically viable, although it is cheap enough, around $250 a year, for Co to afford.  I guess it’s Co’s garden until he apologizes for obsessing about Bob and Tony and the community gardeners feel safe to pay their dues, or someone nicer, like Jan, takes responsibility for managing the community garden.  
Co simply hasn’t demonstrated that he has the ability to speak in an educated fashion, that is not contrary to economic and civil law.  Co’s obsession with Bob and Tony’s names could be the end of the community garden as we know it.  The question at Eagle Mill Farm seems to be whether Co kills gardens or just stresses them out under the Law of the Sea without actually polluting the drinking water like the CAFO up Butler Creek?  Ron made it clear that Co worked for Farm to School.  The empty nester syndrome must be most severe for a former or current employee of Farm to School.  Nonetheless, our kids have gone away to college and this incurs about 20 points, out of a possible 300, on the Holmes-Rahe Stress Factor Scale.  The syndrome seems to be an emptier nest than is warranted due to the stressed out and downright wrongful civil judgment of mental illness. Co’s irrational territoriality highly resembles antidepressant withdrawal, but we shall presume the exploiter of his empty nester madness, that he may be using to cover up a depression we could cater to, is none other than USDA Secretary Vilsack and as the result of the deprivation of SNAP benefits and prank telephone call from SSA must require that Co be counselled by Dana, in lieu of attorney.  For this mentor assisted reading Co is asked to pay Tony $100 for forcibly evicting me from the garden plot I was morally prepared to pay $50 for, after being promised land in the spring by email from Bob and Martha, and cease and desist in his unpopular reporting (ie. the names of Bob and Tony).  For her service I am prepared to deliver to Dana a field size bag of marigold (Tagetes spp.) seeds, with calendula crossed out on the label whereas calendula seeds are curly, to make up for the crop of early seed bitter marigolds drying in the deserted half of the Farm to School greenhouse, that I destroyed trying to transplant into the irrigated half, against the protest of half a dozen authors.  In lieu of monetary settlement Co may plant me a row of potatoes and sweet potatoes in the unprepared soil for cold storage in the ground along the path to the winter camp in the old growth grove of willow (Salix spp.) I hope to enlarge to accommodate both campers and picnickers under the Talent rule of one person per 200 square feet, with his permission.   
Some computer or postal fraud stole my SNAP benefits dated to Co’s party but not discovered until after I initially sued for the impeachment of Secretary Vilsack for deprivation of relief benefits 18USC§246.  Co counts that he rudely used Tony and Bob’s names seven times in the course of being unable to answer the question of what he learned in the twelve years he claims to have farmed at Eagle Mill?  Co has agreed to pay Tony $100 for depriving him of the right to farm the community garden without having any reason to do so or even any legitimate interest to receive money for the community garden plot. Co has so far not paid. Co has put a lock on the community garden toolshed and forgetfully leaves tools out to rot. The fine and up to 12 month prison sentence for deprivation of relief benefits under 18USC§246 is corroborated with an up to $1,000 fine by old school Hospitals & Asylums Battle Mountain Sanitarian Reserve Statute pertaining to the unlawful intrusion or violation of the rules and regulations under 24USC§154.  
Dana is hoped to counsel Co.  A felony is defined as an offense for which the sentence is one year or more.  12 months is shortest sentence I am aware that the United States Code has to offer.  By federally abusing my identity Co criminally violated the federal law twice, offending both his devil slave master and his poor devil (Bob never used food stamps and ate breakfast with me every day for years before he provided me with this land in my time of need). Dana from Farm to School is believed to have looked a lot better at the coffee-shop the day Co-defended, now that she has put on some weight, as I suggested, the last time we stalked each other there, the day we met, and only day I believe we have ever been formally acquainted.  Co claims to have come up with his Bob and Tony delusion at a meeting of the Community Garden where Bob and Martha Abshear resigned as managers having bought a ½ acre farm, and three other gardeners have expressed they don’t want to return to the Community Garden, plus now Jan, may choose to boycott Eagle Mill Farm in the interest of her well-founded generalized anxiety disorder regarding Bob’s “consumer boycott” of Uncle Food’s Diner and free dentist.  Jan is a founding member of GMO-free and avid organic gardener with many plots and a market stall. Jan promised my Community Garden plot would be watered.  Ron doesn’t want to turn on the sprinkler and I respect the restraining order on Co’s Garden until first frost in Fall when the old growth willow (Salix spp.) grove is winter camp.  
Seeing that he installed the buried lines from the well and Bear Creek Ron will need to be responsible turning the irrigation on for Summer vacation and off in the Fall before the pipes might freeze.  Ron has instructed me that watering everyday is too much, and although it depends on the weather, every other day watering is more appropriate.  I furthermore need to turn off all the other faucets that are not in use.  Valves must be open to test the pump or it may explode.  Turn the pump on and then turn off valves that are not needed.  The main line from Bear Creek runs along the north side of the north road around the vineyard.  The butterfly valve in the west field should be closed.  It opens with a 90° turn counterclockwise.  Close turning clockwise.  To prime the pump (1) turn the pump dial past 2 then set on 2, (2) unscrew cap, (3) pour bucket of water filled leakage, (4) turn the switch 1/8 th turn to the let for 5 seconds.  Walk back along the water main and turn off any faucets that are left on.  Use channel lock pliars where the valve is broken.  If the pressure release valve is popped, push it down.  I think I understand now.  I hope I didn’t turn anyone else’s fields into what Bob called my “rice paddy”.     Water accounts for 60 to 90 percent of the weight of actively growing plants, including those growing in the desert.  Plants use water to build leaves, flowers, and fruits; to transport minerals form the roots to the leaves; and to carry energy from the leaves to the roots – all the basic life processes.  When plants don’t have enough water to carry on their normal life processes, their leaves lose their turgidity and wilt.  Wilted plants often recover if watered immediately, but some damage has generally been done.  The fragile root hairs, through which plants absorb much of their water, must be in constant contact with at least a thin film of water or they will die.  When a plant wilts above ground, you can be sure root hairs are dying down below.  Each time a plant wilts, more root hairs die, causing the plant growth to slow down or stop.  Under-watered plants often lose part of their leaves, abort flower buds, or produce deformed, undersized fruits.  Properly irrigated plants never lack water and are healthier and more productive. The principal goal of irrigation is to water the root zones of plants, trees and lawns in order to compensate for any moisture not provided by the environment.  It the soil remains constantly waterlogged, any air present in the soil is used up and the roots can no longer breathe.  As a result the plant eventually rots and dies.  It is essential that the soil remain slightly moist at all times or, it\f it is allowed to become saturated to the point of puddling, that the excess water be allowed to drain thoroughly before the next watering (Ortho ’06: 9).

In the same hour that Co introduced himself as the new unpopular anti-communist garden master with a lock, Bob made good on his weakness of faith in the Tuesday Feed at the Methodist Church to verbally assault Jan.  She was as shaken as I was.  I told her that Bob seemed to be abusing Jan to get Mauren off the hook and reward himself with a tooth abscess, and has blown his brains out, once or twice, subsequently going to Uncle Food Diner.  Bob really needs to stop violating the restraining order against the Ashland’s Food Bank and Church food services to protect both him and me from serious bodily injury or death from stalking.  Bob is also in violation of Battle Mountain Sanitarium Reserve unlawful intrusion and violation or rules and regulations under 24USC§154 and Oregon Right to Farm-Forest Act in regards to causing economic damage to the crops of a commercial farmer, with nearly exactly same vibe as Co..  Bob must sincerely apologize to Jan or it is not safe for Jan to help us fill the empty nest or sell his produce.  Jan is not only innocent but she has not been accused of a crime.  Jan is a potential seller of our produce at the GMO-free booth and in my opinion this is a justiciable commercial crop violation of the Oregon Right to Farm act a lot like my marigolds.  Bob is older than I and does the talking although he is not quite old enough to qualify for age discrimination from the probably fictional Presidential chemical weapons exemption at 50USC§1515 the White House was so fond of bombing Mauren’s balming missions in Fall of 2014 about.  Bob apologized to Jan in June and he was, for once, not again driven mad after attending the Uncle Foods meal he delivers coffee to on Tuesday mornings without telling anyone that he actually does work in a voluntary association, when he is being socially destructive about “working”.
The Veteran Suicide Prevention Act of Feb. 2, 2015 was not intended to restore Bob’s respect for the establishment of religion that did this to him, nor really do anything at Eagle Mill Farm, but enable Bob and me to discontinue our therapeutic relationship, as Bob unnecessarily visited the emergency room on New Year’s Day.  Unfortunately the Act was completely wrong to create a pilot study until 2016 to help psychiatrists pay back their student loans as they already do.  Although psychiatrists do tend to particularly mad at the medical school and medicine in general because their psychiatric drugs are universally deadly, psychiatry is just a dead snag that needs to be cut down by licensed social workers, the only “mental health professional” who would have benefited from this VA student loan repayment study legislation.  Would the pilot study have caused so many aviation disasters if the VA had sponsored licensed social workers instead of psychiatrists?  By the Clay Hunt Suicide Prevention for American Veterans Act of February 2, 2015 Bob had been exposed to dimethoxymethylamphetamine (DOM).  Although his good humor sometimes returns, and he knows better than to drink the water, his crippling and potentially fatal weakness for Uncle Foods Diner, drinking coffee in the evening, quitting smoking, litigating medicine, difficultly listening to others and holding an educated conversation, rather than sympathetically preaching to the psychic expressions of the distracted listener, have ensured recovery from the three day panic attack will take six months for Bob to make a full recovery from severe mental illness to legal competence.  Bob must be more humble and skilled with cognitive behavior therapy, negating random thoughts and not acting on them and hopefully not even speaking of these random unpleasant delusions and finding something more pleasant or diagnostic to think or speak about.  He verbally put his tenancy on the line for violating Jan’s Oregon Right to Farm-Forest Act crops for no good reason but to sever his ties with his true friends and renew his relationship with Mauren and Leigh’s dental torts.  Only a Bachelor’s degree from an accredited academic institution could confer a presumption of genuine legal competence upon Bob, not that we require it.  His behavior is tellingly that an associate, rather than a bachelor, who is 100% free of recidivism, Bob associates unethically, and he does so consciously, with evil, selfish and childish thoughts goading him on to spite the wisdom expressed by his true associates, wisdom and trade that rankles in his head too much because he is as underinformed as he is underinforming.  The term restraining order is amended to consumer boycott for the benefit of the loyalties of the litigious ex-con and belligerent veteran suffering from Crohn’s disease under the influence of (Burgher King) DOM, a hallucinogen 50 times more powerful than DMT (Lewis & Elvin-Lewis ’77).  Unfortunately he wishes to use this word to win the battle and not be punished for stealing yet another cookie from Mauren’s cookie jar, like a fool, now that the NSA phone data thing has been clearly ruled illegal, and continues to associate poorly with the Ashland non-profit sector, my enemies and not at all with me – give him an inch he’ll take a mile.
The Burgher King Cisco router that federally plagiarized my work on hydrocarbons in 2014 was boycotted when they attempted to steal a carboy of wine from the winery.  It was boycotted at least until Ron pulled the fuse on Steve, and my computer with a meticulously simple working draft of the OASDI Without Income Limit Law (WILL) was stolen, after being accused by an Eagle Mill Rd. general contractor or stealing firewood.  A consumer boycott against the Tuesday Feed and all free food suppliers in the city of Ashland, the nearby Burgher King and all Cisco routers in general is needed.  Everyone will be happier.  It is absolutely essential that no one from Eagle Mill Farm ever charge up their cellphone or computer. at the Exit 19 Burgher King whereas the thieving general contractors up Butler Creek come to Eagle Mill Farm before light.  Burgher King General Manager Brenda has been asked to resign because she refused to fly a “one burgher reward for a computer stolen near this Cisco router” sign, at my expense. Steve requires an attorney before he receives any more of the generalized anxiety disorder at Eagle Mill Farm.  Steve was subjected to a divorce while due to Bob’s lousy preaching under the influence of DOM in front of children.  The RV arson shall always be remembered as the time we implicated E. coli as the common cause of senility.  We are all relieved the victim has been  released from jail so we do not have to prosecute Brenda  for aggravated identity theft due to her penal obsession.  Brenda worked on Sunday and her Cisco router was the locus of surveillance by molestation investigating veterans resulting in the defrocking of the Catholic priest who no longer confesses his faith at the Jackson County Fuel Committee wood lot.  In Brenda’s defense someone spray painted “Stevio is a snitch” about five times on the bike path by the weigh station that poetically permits camper to camp under the no camping sign in apology for Jackson County’s illiteracy, and all the people too poor of spirit to buy bottled water believe it.  Brenda needs to be laid off because using Cisco employee surveillance technology on non-employees is grounds for dismissal (Sanders ’15).  The Cisco dismissal holds true at the gated compound of thieving general contractors up Butler Creek who are liable for the cleanup of the CAFO.  Not having themselves heard his raving Eagle Mill elders did not adequately condemn Bob’s horrendous preaching that was the justification for Steve’s divorce, in their desire to get the divorce proceeding, devil and junked RV off the property without having the wherewithal to push Steve to buy and install a new carburetor as I might have but was neglected to be informed of the civil eviction in the rush to get Bob to pull the electrical fuse on Steve that drove him to Burgher King who came to Eagle Mill and stole my computer when Jackson County ignorantly removed the Schultz Family Farm case from state jury trial to federal jury trial – jury coordinators kill computers and computer killers are felons .  Join the boycott, don’t ever plug into an outlet or log onto a Cisco router and definitely not the one closest to your home.  Having been wrongfully evicted from the community garden and willow forest yoga studio, now dismantled, I feel Ron would not be so stressful if he would be more sympathetic with the weight of his civil eviction and not think that the private law alone is enough to spare a heavy lifter injury or property damage in the course of a move to a better place.  Emails have not been secure against AJAX Java applet map enhancement since a neighbor nicknamed “Tony” was killed during a home invasion, nor has it been possible to keep group email lists secret in parenthesis in the cc. (secret email, list) except in gmail basic for slow connections accessible from www.mail.google.com/mail/h  
I am therefore preparing this mental health treatment plan because Ron needs to be up to the task of cleaning up the mess Bob and Co make in the course of their legal incompetence.  We compare our diagnosis and restrain ourselves from being enslaved by their pen traps and surveillance networks.  Bob is suffering from severe mental illness and we would like for him to recover at our funny farm but if he does not apologize to Jan and restrain himself from the Ashland Free Food Programs and cease his socially disruptive outbursts it seems best that he relocate to the VA or go camping and be a daytime farmer so as not to disturb anyone at Eagle Mill.  Bok-Thor was so concerned about Bob’s 10:30 am outburst he said he was going to call Ron.  I told Bok-Thor that Bob’s recovery from mental illness has been seriously compromised by his verbal assault of Jan and celebratory violation of the restraining order against Uncle Foods Diner, and he seems to have been re-exposed to the Burgher King DOM this May, and the time before as well, wherefore his methyl balance or neuronal health may be impaired until November, rather than August.  His judgment need not be impaired for more than the three day panic attack if he can learn not to speak without reason as a form of cognitive behavioral therapy whereby one disregards and does not act on one’s thoughts if they are impure, unjust, or unpopular, and his intuitive preaching will have to be reserved for fair weather.  Bob needs to associated more discretely, and not at all with the avowed enemies of those he lives with.  If Bob wants to hang out with Mitch and bring him to the farm, Bob should pay $250 for the property destroyed by that alcoholic abuser of contact methamphetamine.  Bob should get his food at Talent City Hall across from the library, once a month, on Thursdays, at the Talent Quaker Church on the first and third Sundays of every month from noon to 2 pm and at the Presbyterian Church in Phoenix on Wednesday from 1-3 pm and Saturday from 10 am -12 pm.  The Presbyterian Church also has a dinner on the first and last Thursdays of every month.  There is more free food to be had in Medford.  Eagle Mill farmers who want to donate their produce should weigh their tax deductions at these establishment an hour before they open to the public, with the exception of the Quakers who would be at mass before noon.
Because Bob is free to reject our counsel, become violent or victimized it seems important that we plan for Bob to stay at the VA if his severe mental illness continues to disturb the peace, in particular if he fails to sincerely apologize to Jan, and physically harms her or someone else, but I think the “consumer boycott” concept will liberate him from the Mental Health Bill of Rights as codified in exactly the same words at both 42USC§9501 and §10841(B, A).  B. The right to an individualized, written, treatment or service plan promptly after admission involves the right to treatment based on such plan, the right to periodic review and reassessment of treatment and related service needs, and the right to appropriate revision of such plan, including a description of mental health services that may be needed after such person is discharged from such program or facility. A person admitted to a program or facility for the purpose of receiving mental health services should be accorded: A. The right to appropriate treatment in a setting and under conditions that - i. is the most supportive of such person's personal liberty; and ii. Restricts such liberty only to the extent necessary consistent with such person's treatment needs, iii. Most promotes the individual’s employment, self-care, interpersonal relationships and community participation; and iv. Permits the freedom of communication and association.  Freedom of association and religion does not mean that Bob is free to sell himself and his farm into slavery for a meal but that his associations should be free.  This treatment plan is written to protect Bob against psychiatric drug abuse in the off-chance he winds up in the VA or elsewhere and to protect his neighbors at Eagle Mill from being attacked by someone withdrawing from antidepressants under the command of their psychiatric drug dealer.  Seeing that Bob seems to be unable to trust my BA degree it might not be a bad idea for him to improve his Associates degree to the Bachelor degree level so as not to recidivate under the influence of his prior reckless driving sentence he probably only had to serve because he is such a piss poor litigant - respondent. However, for the time he is severely mentally ill, estimated to be until November, he is by nature of mental illness turned away from academics to avoid being degraded as an underachiever, but a BA is definitely something he should think about achieving.  Perhaps he should purchase a computer with Microsoft Office to better take notes from the Internet and library books and compose his research as free equivalent to a college degree, as long as he is aware that computer users boycott government email, without a good case that takes into consideration the state of anarchy, and Cisco routers in general. Bob however needs to be boycotted because of his failure to uphold the “consumer boycott” and there is little assurance that he would be any more discrete about food for thought than he is about Uncle Food’s.  A computer would be just another high powered chance for him to falsely associate with the demonic democracy he holds higher than the human rights of his true associates or the law. Bob’s ignorance is however not blissful.  Wherefore a BA degree from an accredited academic institution able to share the burden of educating backstabber Bob amongst dozens of teachers, with the dominating power of degradation necessary for dealing with maniacal associates like Bob, that ruins education for the rest of us, and make him safe to associate with, by the time he graduates with a BA, is a good goal, a computer would necessary to achieve.  Computers are much cheaper than student loans.  
Anxiety and depression are best treated with herbal teas such as St. John’s wort (Hypericum perforatum) and Valerian (Valeriana officinalis).  Lemon balm (Melissa officinalis) and milky oats (Avena sativa, A. fatua) are known to be an effective remedy for calming hyperactive children.  Chamomile (Chamaemelum nobile, Matricaria recutita and related species) will put you into a restful sleep, but some people are allergic.  5 HTP is a highly recommended and sold over the counter treatment for depression.  SAMe can be helpful in the treatment of depression.  It acts as methyl donor and can help the body to complete and maximize its nerve connections in the brain.  The rest of this brief is about what political loser generations x and y like Chris Hardy and I are, and why we need to lose our Democratic-Republican (DR) two party system, genetically modified (GM) crops and concentrated animal feeding operation (CAFO) up Butler Creek.  The secret overpass to Butler Creek Dr. runs from Eagle Mill Rd around the bend, left, over a small old duplicate bridge over I-5 and then to the end of the road and left on Butler Creek Dr. to the end where the Oregon Department of Environmental Quality should have arranged for the heavy industrial compound of general contractors to pay for the cleanup and the family cattle ranchers to pay for a solid waste permit.  Maybe the Exit 19 aquifer that tastes like manure from Ashland to Phoenix where the diarrhea from bleach severe, this time, won’t contaminate Rogue Valley tap water with E. coli in the future.  Neither, metronidazole (Flagyl ER), the abdominal antibiotic, nor Stonebreaker (Chanca piedra) herbal tincture, sold only at Market of Choice in Ashland, for overnight elimination of gall and urinary stones, seem to be necessary, for reasonably prudent sippers of tap water.  Bottled spring water for drinking and cooking, plain white rice for acute diarrhea or vomiting and probiotics such as yoghurt and kefir to repopulate the gastrointestinal tract with healthy gut flora, that make up 30% of normal fecal matter, seems to be the best treatment.  Iron and vitamin B12 deficiency anemias may require nutritional attention and supplementation to adequately control diarrhea.  Chamomile (Chamaemelum nobile, Matricaria recutita and related species) is the most highly effective herb for treating gastrointestinal problems, for instance the second case of severe colitis nausea that comes from thumbing through the nonexistent marigold entries in the index (including the part on pesticides) of the Ashland library copy of Creasy, Rosaline, Creasy. Organic Gardener’s Edible Plants. Van Patten Publishing. Portland, Oregon.  2nd Ed. 1993.  The actual research on distinguishing marigolds and Calendula officinalis was hacked, possibly by me.  Thank Farm to School for the gardening supplies and empty nester syndrome.  Thank Ron Roth for the land and water.  Thank Allah for Alcohol, Tobacco and Marijuana (ATM) this July 1.  Poetry cc. Ron Roth, Jan, Bob, Martha. Bob, Britany, Dana and Christopher Hardy.
2. Four Year Transition from Roundup Ready Alfalfa (RRA) for which there is no Crop Insurance and Federal Biosafety Protocol to the CBD Question Requirement
In 2005 and 2010, respectively, Intervenors Chris Hardy and Elise Higley (of Our Family 

Farms Coalition (“OFFC”) and Oshala Farm, LLC) moved to Jackson County from out of state. (Ex. 7 (“Hardy Dep.”) at 11:23-25; Ex. 8 (“Higley Dep.”) at 11:20-13:11.)  In total, they have farmed 65 acres of land in Jackson County.  (Hardy Dep. at 13:16-17, 16:4-6, 17:19-18:2, 20:11-14, 22:5-8, 24:9-11, 38:20-22; Higley Dep. at 13:23-14:5, 18:20-19:7.)  By at least February 2012, Hardy learned that GE crops were being grown in Jackson County.  (Hardy Dep. at 65:22-24.)  This discovery led OFFC7 and others to initiate a petition for Ballot Measure 15-119, which would later be codified as the Ordinance, to ban the farming of all GE crops in Jackson County.8  (Ex. 48 at 1-2.)  The ban applies to all farming of GE crops within county limits now and in the future, and does not require a showing that a farmer has caused any harm from his or her farming of GE crops.  The Ordinance provides that the “intent and purpose” of the Ordinance is to “(1) make it unlawful for any person to propagate, cultivate, raise, or grow” GE plants, and (2) enable Jackson County to recoup expenses incurred in the abatement” of GE plants.  (Ex. 1 at 635.01(a).) Due to contractual and agronomic conditions, plaintiffs would need to wait at least four years before they replant alfalfa, and at least one season before they replant any crop.  Plaintiffs Schultz and Fink Family Farms originally filed this action in the Circuit Court for the State of Oregon for the County of Jackson on November 18, 2014. On December 10, Defendant Jackson County removed to federal court based on federal question jurisdiction under 28USC§1331 and supplemental jurisdiction under 28USC§1367(a). Plaintiffs' action challenges Proposed Jackson County Ordinance 635, which voters in Jackson County approved as ballot measure 15-119 on May 20, 2014, to ban the growing of genetically engineered plants in Jackson County. The ordinance is set to go into effect in June, 2015. Jackson County’s change of venue to the federal court raised the bar to require the litigants to pop the question; does the United States wants to ratify the Convention on Biological Diversity and Biosafety Protocol, including the ban on the trans-border spread of genetically modified organisms?  
Ballot Measure 15-119 of May 20, 2014 provides for a County Ordinance to Ban Growing of Some “Genetically Engineers” (defined) plants.  The three counties that already enacted such a ban report almost no enforcement costs. It requires affected persons to harvest, destroy or remove all genetically engineered plants within 12 months of the enactment of the ordinance.  Genetically engineered crops, patented by out-of-state corporations, threaten private property and can contaminate the crops of farmers who do not want them.  The heavy herbicide use that comes with genetically engineered crops puts human drinking water and children’s health at risk.  Seed and pollen from genetically engineered crops can contaminate a farmer’s field in one windy afternoon and destroy a season of hard work.  Major global and local buyers have a zero tolerance policy when it comes to genetically engineered crops.  Genetically engineered crops also put every farmer at risk of federal patent lawsuits.  The American Medical Association does not support the ban.  The Oregon Governor, an emergency physician, prohibited the state from enacting any further such GMO bans, while the county has a moratorium on marijuana dispensaries, until the governor has convened a scientific inquiry into the subject of genetically modified organisms.  The FDA found no basis for “concluding that foods developed by bioengineering techniques present different or greater safety concerns than foods developed by traditional plant breeding”.  GM crops are only grown in the United States and Canada but the Cartagena Protocol on Biosafety has singled out the fact that living modified organism resulting from modern biotechnology may have adverse effect on the conservation and sustainable use of biological diversity for which redress could be sought from the transboundary movement of modified organisms by the Kuala Lumpur Supplementary Protocol on Liability and Redress to the Cartagena Protocol on Biosafety, that was finalized and adopted in Nagoya, Japan, on 15 October 2010.  North American GM patent enforcement clearly offends the Convention on Biological Diversity, consumers and plant breeders worldwide and its transboundary transport, and therefore international market value, is prohibited by law.  
Plaintiffs Shultz Family Farms LLC, James Frink and Marilyn Frink, and Frink Family 

Trust are Oregon farmers who currently reside in Jackson County, Oregon. They have all previously grown and currently have planted crops of Roundup Ready® Alfalfa (RRA), which is grown from genetically engineered seeds. Plaintiffs claim that Ordinance 635 conflicts with Oregon's Right to Farm Act, ORS § 30.930-947, and that the ordinance will require plaintiffs to destroy valuable crops they’ve already planted, cultivated, and planned to sell, without just compensation, in violation of the Oregon and United States Constitution. Plaintiffs seek declaratory relief and to permanently enjoin enforcement of the ordinance. Alternatively, plaintiffs seek damages as compensation for the destruction of their property as a result of the 

Ordinance.  Intervenors Christopher Hardy and Oshala Farms are also Oregon farmers who currently reside in Jackson County and grow traditional (non-genetically engineered crops). Intervenors OFFC and CFS are public interest groups who similarly represent local Oregon farmers, as well as other supporters of Ordinance 635. Intervenors claim that Ordinance 635 was passed in order to protect their farms and crops from transgenic contamination from crops of genetically engineered plants, which would make their traditional crops legally unsellable or unusable under federal patent law. Intervenors allege that their local customers will not purchase seeds or plants that have been contaminated with genetically engineered pollen because consumers do not want to eat genetically engineered foods and crops. Additionally, intervenors claim that once transgenic contamination occurs, it becomes difficult if not impossible to contain it, thereby causing irreparable damage to their crops.  

James Frink first purchased RRA in 2005, after the USDA initially deregulated it, and planted RRA in the spring of 2006.  (Frink Decl.)  When Frink harvested the RRA from his 2006 planting, he kept it separate from the conventional alfalfa in his barn.  He also cleaned his equipment in between farming RRA and conventional alfalfa.  During 2007-2010, he continued to farm the RRA he planted in 2006 but did not plant any more RRA because it was not available in light of litigation that was finally resolved after USDA deregulated RRA a second time in 2011.  see also Center for Food Safety v. Vilsack, 718 F.3d 829 (9th Cir. 2013) (upholding 2011 deregulation decision).  In January 2011, following its extensive review pursuant to the Coordinated Framework, the USDA fully “deregulated” Roundup® Ready Alfalfa (“RRA”), the GE crop grown by plaintiffs. In its Environmental Impact Statement (“EIS”), the USDA made several determinations about the health, safety, and future acceptance of RRA, including that RRA: (1) “is not expected to adversely affect plants and animals,” including threatened and endangered species; (2) “is not expected to become more invasive in natural environments or have any different effect on critical habitat” than its non-GE counterpart; (3) “is not expected to be toxic or allergenic to plants or animals”; (4) “can offer alfalfa hay farmers high quality alfalfa hay at relatively lower costs”; (5) may shift the supply curve for high quality alfalfa, “increasing the quantity of high quality alfalfa hay and decreasing its price”; and (6) “has no adverse effects on human health and worker safety.” While precise statistics are difficult to pin down, seed suppliers and researchers estimate that between 25%-50% of the U.S. alfalfa is RRA.  Subsequently, in Fall of 2013 Secretary Vilsack cut SNAP benefits in the aggregate, did not step down in shame, like a civil official, and is due reconsideration for a fine and up to 12 months in jail for the deprivation of relief benefits under 18USC§246.  The value of benefits discriminated against by this male chauvinist pig against the Conventions on Biological Diversity and Law of the Sea runs in the billions.   
Magistrate Clark writes; If a proposed intervenor "would be substantially affected in a practical sense by the determination made in an action, they should, as a general rule, be entitled to intervene." Sw. Ctr. for Biological Diversity v. Berg, 268 F.3d 810, 822 (9th Cir. 2001) (quoting FRCP Rule 24 Advisory Committee Notes). Having found that the intervenors have a significantly protectable interest in the practical protections offered by Ordinance 635, it naturally follows that the invalidation of Ordinance 635 would impair those interests (D. Haw. Apr. 23, 2014).  Permissive intervention under Fed.R.Civ.P. 24(b) requires only that an intervenor's claim or defense share a common question of law or fact with the main action and that the intervention will not "unduly delay or prejudice the adjudication of the original parties' rights." Fed.R.Civ.P. See also Kootenai Tribe v. Veneman, 313 F.3d 1094, 1111 (9th Cir. 2002). If the common question of law or fact is shown, intervention is discretionary with the Court. Id. (noting permissive intervention was appropriate because "the presence of intervenors would assist the court in its orderly procedures leading to the resolution of this case, which impacted 

large and varied interests."). The Ninth Circuit has held the presumption of adequacy may be overcome where the intervenors have "more narrow, parochial interests" than the existing party, or where "the applicant asserts a personal interest that does not belong to the general public." Forest Conservation Council v. United States Forest Service, 66 F.3d 1489, 1499 (9th Cir.1995)(abrogated on other grounds by Wilderness Soc. v. U.S. Forest Serv., 630 F.3d 1173 (9th Cir.2011). Right of farmers and foresters to only be sued by farmers and foresters under Right to Farm Act compels the federal court to dismiss all lawyers and scientists in this case who are unable to adopt the Convention on Biological Diversity and Supplemental Protocol in Federal Court in their briefs now that their MADGE and federal police finance inconvenienced federal friend and amateur farmer and forester has done the research – (A) Convention on Biological Diversity, finalized in Nairobi in May 1992, opened for signature at the United Nations Conference on Environment and Development (UNCED) in Rio de Janeiro on 5 June1992, entered into force on 29 December 1993 (1) Protocol on Biosafety to the Convention on Biological Diversity finalized and adopted in Montreal on 29 January 2000.

The basic premise of the Right to Farm-Forest Acts legislation around the nation is that farmers-foresters need protection from lawsuits brought by non-farmer-foresters who move to farm and forest areas. While the language in Oregon’s Right to Farm Act is not identical to the language in Washington’s or Idaho’s right-to-farm laws, they all place a focus on people who have located to areas used for farming.  Courts in Vermont, Kansas, Indiana, and Nebraska have reached similar conclusions. See Trickett v. Ochs, 176 Vt. 89, 101 (Vt. 2003) (declining to apply Vermont’s right-to-farm law because “the case does not involve urban encroachment”); Finlay v. Finlay, 856 P.2d 183, 188 (Kan. Ct. App. 1993) It is apparent that the stated purpose of the right-to-farm law] of protecting agricultural land from the encroachment of nonagricultural activities has no application here; TDM Farms, Inc. of North Carolina v. Wilhoite Family Farm, L.L.C., 969 N.E.2d 97, 110–11 (Ind. Ct. App. 2012) holding that the Act does not apply in this action between two established farming operations because the Act, by its plain terms, was intended to prohibit nonagricultural land uses from being the basis of a nuisance suit against an established agricultural operation; Cline v. Franklin Pork, Inc., 361 N.W.2d 566, 572 (Neb. 1985) finding the right-to-farm law to be “inapplicable on its face” because it was “obvious that there was not a change in the land use or occupancy of land in and about the locality of the defendants’ farm operation subsequent to the defendants’ commencing of the operation of the pig facility”. Protect farming operations from lawsuits that may arise therefrom. As in those states, the legislative history clarifies that the Act is only meant to apply to cases involving urban encroachment or complaints by non-farmers against farmers, and does not immunize farmers from nuisance or trespass actions brought by other farmers.
According to both plaintiffs’ and Intervenors’ experts, generally accepted coexistence practices for growing nearly any crop may include communication with neighbors, isolation distances, “pinning maps” to notify other growers of the location and type of their intended crops, and on-farm solutions so growers can achieve their respective goals.  (Tipping Dep. at 50:4-13; 56:20-57:3, 60:4-19).  For example, Intervenors’ organic seed production expert described a time when he learned that a neighbor was growing GE corn in the area, so he communicated with his neighbor about what he planned to grow, when, and the distance between their crops. (Tipping Dep. at 52:22-53:13.)  Due to contractual and agronomic conditions, plaintiffs would need to wait at least four years before they replant alfalfa, and at least one season before they replant any crop.  As Intervenors’ organic seed expert explained: “If you sell alfalfa and you don’t have it to sell, you won’t have customers” (Tipping Dep. at 90:11-18.).  Jackson County must not delay Plaintiffs from implementing a crop rotation strategy from RRA to GMO-free alfalfa or some other crop and Jackson County must give these corporate farmers of 200 acres no more and no less than four years from 2016 to completely stop growing RRA.
Tortious conduct must be the direct and proximate cause of the damage to commercial agriculture products and that damage must be of a type that is recoverable as a matter of law.  

Jackson County Ordinance 635 (“Ordinance”) bans the farming of genetically engineered 

(“GE”) crops, a widely accepted and ubiquitous commercial farming practice, which the U.S. 

government lauded over 30 years ago as comparable to “the discovery of antibiotics or the computer chip.”  See 49 Fed. Reg. 50,856-50,857 (1984).  Did these Monsanto licensees sell their alfalfa to the cattle ranchers who contaminated the water supply up Butler Creek?  Due to the “exciting advances” of biotechnology, the White House Office of Science and Technology Policy coordinated a multi-agency review of GE crops known as the “Coordinated Framework.”  See 49 Fed. Reg. 50,856-50,857 (1984); Coordinated Framework for Regulation of Biotechnology, 51 Fed. Reg. 23,302 (June 26, 1986).  The fundamental purpose of the Coordinated Framework is “to insure that the regulatory process adequately considers health and environmental safety consequences of the products and processes of the new biotechnology as they move from the research laboratory to the marketplace,” which is best served by basing the regulation of GE crops “upon the best available science.”  49 Fed. Reg. at 50,857.  As part of this Coordinated Framework, three federal agencies—USDA, FDA, and the Environmental Protection Agency (“EPA”)—each serve well-defined roles to analyze new crops, conduct regulated field trials, and exercise their expert scientific judgment - GE crops cannot be sold openly on the international market nor are these crops insured.  Crop insurance is the just compensation for commercial farmers.  Plaintiff’s 200 acre claim for relief in excess of their last RRA license in a majority non-GE valley, presents a continuing “plant pest” risk under the Plant Protection Act.  See 7 U.S.C. §§ 7701, 7711-7712.  For purposes of its review, a “plant pest” is any plant “that can directly or indirectly injure, cause damage to, or cause disease in any plant or plant product.”  7 U.S.C. § 7702(14).  Once the USDA performs an analysis of relevant scientific issues and determines that a GE crop poses no greater plant pest risk than the non-GE plant from which it was derived, the USDA “de-regulates” the GE crop so that it may be planted throughout the U.S.  7 C.F.R. §§ 340.0(a), 340.1, 340.2, 340.6.

Jackson County, Oregon, is, quite simply, a fantastic place for farming. The climate, soil, 

and geography all contribute to making the County one of the best places in Oregon, if not the 

Country, to grow seed crops, vegetables, and fruit. See Expert Declaration of Don Tipping,  (describing how the unique conditions of Jackson County means that the County “has the 

potential to become a premier commercial seed growing region both nationally and 

internationally”). The County is located in the narrow Rogue Valley, and most of the farms are 

small in size and located relatively close together. See Tipping Expert Dec., ¶¶ 77–78 (describing 

characteristics of the Rogue Valley and Jackson County).  In May 2014, Jackson County voters overwhelmingly voted to pass Ballot Measure 15–119 to enact an Ordinance prohibiting persons from propagating, cultivating, raising, or growing GE plants in the County. JCC § 635.04. The Ordinance’s impetus was primarily to protect traditional farmers from transgenic contamination: the unintended, undesired presence of genetically engineered, or transgenic, material in traditional crops, and wild plants. Transgenic contamination happens in a number of ways, including through cross-pollination of traditional crops with pollen from nearby GE crops, seed mixing, weather events, transfer of GE seeds or pollen from one field to another by animals or farm equipment, or through fault or negligence. See Expert Declaration of Dr. Ray Seidler, ¶ 27 (explaining some of the ways transgenic contamination occurs). Because most of the farms in the County are small and close together, the risk of contamination is particularly great. Tipping Expert Dec., ¶ 77 (“In Jackson County, the threat of contamination is even greater than in most regions in light of the fact that most farms in the County are small and close together.”); ¶ 79 (describing Rogue Valley median farm size).  Transgenic contamination injures traditional farmers a number of ways, but most especially—and most relevantly—as significant financial impacts on their businesses and livelihoods. If a farmers’ seed crop is contaminated with patented GE seed, they lose the legal right under U.S. Patent law to use that seed to plant or sell the seed as a commercial product. 
In 2013 the Oregon Legislature responded to Jackson County’s proposed prohibition on GE crops by passing a law specifically intended to preempt other counties from passing similar laws. The Legislature found it necessary to pass a law specifically prohibiting local governments from regulating seeds, and it is seeds, of course, which contain the DNA that makes GE crops different from traditional crops.  In the face of opposition from Jackson County’s Senator Alan Bates and Representative Peter Buckley, an amendment was added to SB 863 that directly exempted Jackson County from the bill’s preemptive effects.  In preemption analysis, “it is reasonable to interpret local enactments, if possible, to be intended to function consistently with state laws.”  As Governor Kitzhaber explained: The random factor, the free radical, was the GMO bill, which I would be the first to acknowledge has nothing to do with the purposes for which I originally called the session," … "I wish I could tell you there was a rational reason for it to be in there, but there isn't -- except apparently the Republicans needed it to get enough votes [for the package of other bills]."After continued opposition from Jackson County’s Senate and House members, SB 863was amended to include an exemption that specifically exempted Jackson County’s proposed Ordinance from SB 863.  While SB 863 did not refer to Jackson County by name, it stated that SB 863 “does not apply to any local measure that was: (1) proposed by initiative petition and, on or before January 31, 2013, qualified for placement on the ballot in a county; and (2) [a]pproved by the  electors of the county at an election held on May 20, 2014.” Id. Jackson County was the only County that met that criteria and the Legislature was well aware of this fact. See Comerford Dec., ¶ 7 & Ex. E. The report on SB 863 from the Legislative Joint Committee for the Special Session described the bill as it passed out of Committee stating explicitly, “if approved by Jackson County voters, a measure to ban genetically modified crops in Jackson County would be exempted from the parameters of this measure.  Josephine County and others have also passed GMO-free initiatives.
Over the past decade, transgenic contamination of crops has cost U.S. farmers literally billions of dollars in rejected sales, lost exports, and closed agricultural markets.  And it continues to cost them, with new contamination episodes cropping up regularly. Such damage also has already occurred in Jackson County, and will continue to do so in the future, if farmers are allowed to continue to grow GE crops in the County.Many of the facts regarding the commercial damage that GE crops can and have caused in and outside of Jackson County were set forth in the official Jackson County Voter’s Pamphlet for the May 20, 2014 election.  U.S. farmers have lost literally billions of dollars in the last decade in lost sales, product rejection, and lost markets because of frequent transgenic contamination episodes.  To give just a few recent examples, earlier this year agrochemical company Monsanto agreed to pay U.S. wheat farmers who sued them over a transgenic contamination episode here in Oregon that shook U.S. wheat exports in summer 2013. And Roundup Ready alfalfa, the same crop the Plaintiffs grow, has recently been found to have contaminated U.S. alfalfa exports in Washington state and elsewhere, causing alfalfa shipments to be rejected, and costing U.S. farmers and export companies millions so far. While lost sales and market disruptions get the headlines, transgenic contamination harm manifests itself in other ways as well. Contamination impacts farmers’ and businesses’ long-term reputation and customer trust as a source for non-GE products. Future plantings or crop development and integrity can be harmed if foundational seed stock is contaminated. Farmers contaminated with GE crops, which are patented, cannot lawfully save seeds or resell such products without violating U.S. patent law.  The U.S. Supreme Court has already explained that transgenic contamination is cognizable commercial or economic injury. See Monsanto v. Geertson Seed Farms, 561 U.S. 139, 155–56 (2010).  The Court held that the risk of transgenic contamination to their alfalfa crops from RRA crops was sufficiently likely to injure to the plaintiff farmers. Introduction of organisms and products altered or produced through genetic engineering which are plant pests or which there is reason to believe are plant pests has come to be deregulated under 7 CFR Part 340.6.
The combination of small median farm sizes and the narrow geography of the Rogue Valley means that there is no practical way of maintaining the crop isolation distances necessary to avoid cross-pollination and contamination from GE crops. Additionally, a large percent of Jackson County farmers grow organic or related agricultural products that are key to making small farms economically viable, and are also seriously vulnerable to damage caused by GE crop contamination. Second, though only very few Jackson County farmers currently grow GE crops, even this limited presence has already has resulted in damage to agricultural products being grown in Jackson County.  For example Defendant-Intervenor Chris Hardy had to destroy a Swiss chard seed crop he was growing after learning that Syngenta had subsequently planted GE sugar beets within less than one mile from his farm, well-within the known cross-pollination distance. Medford farmer Dave Mostue-Nesbit similarly had to plow under his beet seed crop after learning of another Syngenta sugar beet seed field across the street from his farm. Farmers Don Tipping and Steve Fry also had to destroy Swiss chard and beet seed crops after learning of other Syngenta GE sugar beet seed plantings within known cross-pollination distances of their crops. Plaintiffs claim their Roundup Ready alfalfa poses no risk of damage to other agricultural 

products, but one of the Frinks’ neighbors, Little Sprouts Farm, had to stop raising honey for 

commercial sale to their retail customers after learning the Frinks were raising RRA, given the 

strong likelihood that his honey would be contaminated with GE pollen from RRA. 
Master beekeeper Mike Curtis, who raises bees within 5-miles of the Plaintiff Frink’s farm, has similarly been unable to market his honey as “GMO-free” given the presence of GE pollen from RRA and GE corn, and cannot sell bee pollen at all.  Finally, highlighting the damage GE crops can pose without even causing actual contamination of a farmer’s crop, Jackson County farmer Jared Watters suffered over $60,000 in damage after GE wheat was found on an Eastern Oregon farm and triggered a wheat export ban from the Northwest’s largest wheat buyers in Japan and Korea.  Only a small percentage of crops grown in Jackson County are genetically engineered. While GE soy, cotton, and are widely grown crops in the United States, other than very limited amounts of corn, these crops are not grown in Jackson County.
Another adverse impact of transgenic crops is the growing epidemic of herbicide-resistant weeds. GE crops are overwhelmingly engineered to be resistant to herbicides, and have caused a massive increase in herbicide use in U.S. agriculture.  Herbicide-resistant, GE crops withstand direct application of an herbicide that is toxic to traditional crops. Like bacteria over-exposed to antibiotics, some weeds naturally resistant to herbicides survive exposure, and then reproduce and flourish. As a consequence, GE crops have fostered an epidemic of glyphosate-resistant weeds, now regarded by agronomists as one of the most serious challenges facing American agriculture. These weeds have also significantly increased farmers’ weed control costs.  More than just dollar amounts, farmers are forced to revert to older, more toxic herbicides and long-abandoned tillage, which lead to herbicide drift and soil erosion. Id. GE crops’ facilitation of these herbicide resistant “superweeds” is a separate reason why GE crops damage commercial agricultural products, and why they are not a “reasonable and prudent” farming practices.
Since 1998, when “Roundup Ready” GMO seeds were first introduced 91 percent of all soybeans, 85 percent of all corn, and 88 percent of all cotton in the United States are grown from GMO seeds.  These plants are exposed to heavy applications of the herbicide and survive.  Before Roundup Ready soybeans were on the market the tolerance for Roundup was 3 ppm.  Soybean seeds were meeting that requirement.  By the time Roundup Ready soybeans showed up at the marketplace, they had concentrations up to 20 ppm, indicating that farmers upped the application rate since it wouldn’t kill the plants.  So Monsanto went to the EPA and asked to have the tolerance raised.  The tolerance was raised not only in the US but in Australia and other countries where substantial amounts of Roundup Ready soybeans were being grown, but not in the European Union, which has still banned GMOs.  GMO products do not need to be labeled as containing GMOs and should be assumed to be in everything not labeled organic or non-GMO. In 2000 insect resistant crops made up roughly a quarter of the nearly 100 million acres planted in transgenic worldwide.  (The other three-quarters of worldwide acreage were planted in herbicide resistant, mostly Roundup Ready varieties.  Insect resistant crops contain a gene from a naturally occurring soil organism, Bacillus thuringiensis (commonly known as Bt). The American Academy of Environmental Medicine has called for an immediate “moratorium on genetically modified food” citing serious health risks associated with GM food consumption including infertility, immune dysregulation, accelerated aging, dysregulation of genes associated with cholesterol synthesis, insulin regulation, cell signaling, and protein formation, and changes in the liver (Rodale ’10: 33, 35, 18, 124, 34).

To date no insurance company has been willing to insure the biotech industry.  In our society insurance is the litmus test for safety.  If the insurance industry isn’t willing to bet its money on the safety of a product or technology, the risks are too high for them to take the gamble.  There is today no insurance whatsoever against the kinds of catastrophic losses and tragedies that could ensure form introducing transgenic organisms into the environment and into the human food chain.  In 1999 the EU announced its governments had drawn up a five-point Emergency Response Plan to cope if GM plants result in widespread illness or the death of wildlife. In France a band of 120 farmers broke into a storage facility of the biotech company Novartis and destroyed 30 tons of GM corn.  In the US, Germany and the Netherlands GM crops have been destroyed by angry citizens.  In 1999 the seven largest grocery chains in six European countries, Tesco, Safeway, Sainsbury’s Iceland, Marks & Spencer, the Co-op and Waitrose, made a public commitment to go GMO free.  In December 1999 a statement was posted to the cafeteria of the Monsanto Corporations United Kingdom headquarters in High Wycombe, England – In response to concerns raised by our customers…we have decided to remove, as far as is practicable, genetically modified soy and maize from all food products served in our restaurant.  We will continue to work with our suppliers to replace GM (genetically modified) soy and maize with non-GM ingredients… We have taken the above steps to ensure that you, the consumer, can feel confident in the food we serve (Robbins ’01: 324, 373, 345, 346).  GM crops are uninsurable and just compensation must be limited co-existence practices for the minimum time it takes to transition from RRA without losing alfalfa customers.

It is critical that the United States ratify both (1) the Convention on Biological Diversity (CBD) from the Rio Environmental Conference of 1992 to reduce risks to the mental health of loggers, the second most dangerous profession in the nation, and (2) Convention on the Law of the Sea of 1982, with offices in Germany, for the mental health of commercial fishermen.  Recently both the Brazilian President and German Chancellor came to the White House to complain of the wiretapping of their phones and were recriminated against by impromptu food stamp benefit cuts.  Redress calls for the ratification of the Conventions on Biological Diversity (CBD) and Law of the Sea.  In 1998, as part of the United Nation's International Year of the Ocean, the Department of Commerce and Department of the Navy cohosted the National Ocean Conference in Monterey, California.  The participants found the United States should, join the 1982 U.N. Convention on the Law of the Sea and the accompanying 1994 Agreement to implement Part IX of the Convention on the Law of the Sea (incorrectly remembered by the U.S. as the Seabed Mining Agreement) to address issues such as military and commercial navigation, fishing, oil and gas development, offshore mining, and scientific research (Preger & Early '00: 282).  Art. 1 (4) of the United Nations Convention on the Law of the Sea of 1982 provides "pollution of the marine environment" means the introduction by man, directly or indirectly, of substances or energy into the marine environment, including estuaries, which results or is likely to result in such deleterious effects as harm to living resources and marine life, hazards to human health, hindrance to marine activities, including fishing and other legitimate uses of the sea, impairment of quality for use of sea water and reduction of amenities.”  
The Convention on Biological Diversity (CBD) provides (1) conservation of diversity, (2) sustainable use of biodiversity, and (3) fair and equitable sharing of the benefits arising from its use (Freese ’98: 100).  The Convention on Biological Diversity was finalized in Nairobi in May 1992 and opened for signature at the United Nations Conference on Environment and Development (UNCED) in Rio de Janeiro on 5 June1992.  It entered into force on 29 December 1993. Today, the Convention is the main international instrument for addressing biodiversity issues. The Convention establishes three main goals: the conservation of biological diversity, the sustainable use of its components, and the fair and equitable sharing of the benefits from the use of genetic resources.  After several years of negotiations, the Protocol, known as the Cartagena Protocol on Biosafety to the Convention on Biological Diversity, was finalized and adopted in Montreal on 29 January 2000, focusing on transboundary movement of any living modified organism resulting from modern biotechnology that may have adverse effect on the conservation and sustainable use of biological diversity. After several years of negotiations, an international agreement, known as the Nagoya – Kuala Lumpur Supplementary Protocol on Liability and Redress to the Cartagena Protocol on Biosafety, was finalized and adopted in Nagoya, Japan, on 15 October 2010, to addressing response measures in the event of damage or sufficient likelihood of damage to the conservation and sustainable use of biological diversity resulting from living modified organisms that find their origin in transboundary movements (FAO ’05: 153).  The United States is not party to the Convention on Biological Diversity, and should be. As of 2014 the United States is not party to the Convention on Biological Diversity (CBD), Cartagena Protocol on Biosafety, nor Supplemental Protocol on Liability and Redress. 

Much has been written about the hazards of genetic engineering.  The rapid emergence of consumer resistance to food from genetically modified organisms (GMOs), despite the grand plans of the corporations, has made it one of the most controversial environmental issues of our time. Of all the emergent factors being generated by human systems, genetic engineering of novel lifeforms seems most interesting because it feeds back into nature’s well-established biological foundations for evolutionary change. Unlike information technology, it does not depend on complex infrastructure and energy flows to have impact once released into nature.  Because gene transfer between bacteria in nature has been identified as common, the idea that the genetics of novel lifeforms will stay put in GMOs released on farms, or even used as medicines, is laughable.  The vast and pervasive nature of genetic promiscuity may mean genetically engineered organisms are lost in the sea of more robust genetics responding to local environmental factors., rather than the cocoon of human illusions created in the laboratory and the boardroom.  The grand illusion in which virtually all genetic engineering is founded is the faith in an ability to manipulate our environment using high energy and technology.  Whether the biotechnology industries can continue to attract massive investment capital once the high cost of energy becomes entrenched is also uncertain.  In these conditions competition for capital will be intense from the established energy-harvesting (fossil-fuel) industries as well as the proven quick returns on investment from conservation and some renewable energy sources.  Even if the biotech industry can continue to attract investment capital, its ability to create lifeforms that are very powerful without the support of a high-energy economy is dubious.  We are unable to stop the accumulation of risk of catastrophic change resulting from genetic engineering.  Much of our frustration is the residual feeling that we should be able to prevent these things because they are of human origin (Holmgrem ’02: 264, 265, 267).  
Throughout the world major companies have been buying up the rights to seed varieties, and legislation has been introduced to prevent the unauthorized sale of seeds.  You may not grow plants in your garden, harvest the seed, and sell it to your neighbor without a license.  This can be justified on the grounds of limiting the spread of disease, and ensuring quality of product.  However, many of the companies which buy up seed rights are the same companies which manufacture chemical sprays and fertilizers.  They are developing strains of plants which are vigorous and high cropping, but which are also disease-prone and cannot do well without the applications made by the agricultural chemical divisions.  These same companies have no interest in preserving old varieties of seeds which are better for small-scale usage, having greater flavor or known keeping qualities.  The only way these will be preserved is by small organizations and individuals saving and sharing the seed amongst themselves (Bell ’05: 157).  Chris Hardy turned down an offer for his seeds. 

The five top five biotech companies - Monsanto, Astra-Zeneca, DuPont, Novartis and Aventis, account for nearly 100 percent of the market in genetically engineered seeds.  They also account for 60 percent of the world pesticide market.  And, thanks to a flurry of recent acquisitions, they now own 23 percent of the commercial seed market (Robbins ’01: 309).  By the year 2000, 80 million acres worldwide, were planted with genetically engineered herbicide-resistant varieties of soy, corn and canola.  In every case, the agrochemical companies that created and sold these varieties also manufactured and sold the corresponding herbicide.  In 2000, Roundup brought in almost $3 billion to Monsanto.  The Roundup patent expired in 2000 but farmers who grow Monsanto’s Roundup Ready crops are required to sign a contract that requires them to buy only Monsanto’s brand of herbicide.  The FDA has tripled the residue that can remain on the crop (Robbins ’01: 311, 312, 313).  According to Monsanto’s own tests, Roundup Ready soybeans contain 29 percent less of the brain nutrient choline and 27 percent more trypsin inhibitor, a potential allergen that interferes with protein metabolism.  The GM soybeans have lower levels of phylalanine, and essential amino acid that affects levels of phytoestrogens.  And levels of lectins, which are frequently allergens are nearly double. In 1999 a study of soybean yields in the 12 states that grew 80 percent of US soybeans found that GM soybeans were 4 percent lower than conventional varieties. Other researchers found a 10 percent yield reduction (Robbins ’01: 316, 336, 317).  

When farmers purchased GMO seed, they sign contracts prohibiting them from saving seeds produced by this year’s crop to pant next year.  The seeds are protected by a patent which requires farmers to buy new seeds (at higher prices).  GMO-seed companies also charge more for their seeds than standard hybrid ones.  They are referred to as “improved” or “better” seeds by farmers and, even more enthusiastically, by investors.  By choosing this expense, farmers commit to paying more for seeds each year (Rodale ’10: 48).  Chemical companies – Monsanto is renowned for this – have claimed that farmers who saved seeds from GMO crops stole their “intellectual property” and sued them for damages, in some cases even when the farmer swore he never planted them in the first place.  In recent years, Monsanto has filed at least 100 lawsuits around the country related to this “theft”. (Rodale ’10: 53).  It is however that GMOs are like a giant pandemic of sexually transmitted disease.  Pollen from these plants drift on the wind into non-GMO fields and do what comes naturally -  procreate.  A perfectly good organic field becomes contaminated (Rodale ’10: 53).  The most extreme example of corporate control can be seen in the invention of the “terminator gene” a genetically modified plant that produces sterile seed.  The effect of this biotechnological advance is that farmers cannot save their own seed for next year’s planting (thereby saving considerable sums of money, as well as securing farm self-sufficiency, but must purchase their seed at the store each year (Wirzba ’03: 11). “Terminator seed” technology has been prohibited.  Terminator seeds were GMOs that became infertile after 1 year. (Rodale ’10: 53). Monsanto has developed what it calls a “Technology Patent System” that renders seeds sterile.  Commonly known as “terminator technology” it was developed with taxpayer funding by the USDA and Delta & Pine Land Company (an affiliate of Monsanto). The process genetically alters seeds so that their offspring will be sterile for all time.  In October 1999 after facing intense and sustained public opposition to its terminator technology, Monsanto reluctantly declared that it had no immediate plans to commercialize terminator seeds (Robbins ’01: 319).  Terminator seeds are a genetic trait in seedless watermelons that have been bred by unscrupulous farmers whereas anyone with any compost to spit in, other than the rind that must be removed to prevent contamination, would prefer to pay the high price of watermelon only once a lifetime.    

In traditional grain/livestock arrangements, one hundred acres devoted to astute husbandry can provide a decent living with pastoral economics, as the Amish prove over and over again. Do not try to make your entire livelihood from the farm, at least not at first.  Pay for the land with a job not directly dependent on the farm’s income.  To start a cottage farm without getting in debt the best advice is to start small. We think of a farm it the Midwest as being at least several hundred acres in size and costing about $1500 an acre as of 1993.  Economists often tell their students that if they wanted to be cash grain farmers today they had to have at least 1500 acres for a “viable unit”.  Worked right into that requirement for viability is a big chunk of income to pay off the colossal debts that such size is bound to generate (Logsdon ’94: 20).  There are more than 1 billion cattle on the planet.  One cow under optimal conditions requires 2.5 acres of support.   In traditional livestock production systems, domestic animals turned grass and things people could not eat into things people could.  To raise meat output, livestock producers in the industrialized world have adopted intensive rearing techniques that rely heavily on grains and legumes to feed their animals (Robbins ’01: 291).  The negative production externalities of CAFOs have been described as including massive waste amounts with the potential to heat up the atmosphere, foul fisheries, pollute drinking water, spread disease, contaminate soils, and damage recreational areas that are not reflected in the price of the meat product. One study shows that property values on average decrease by 6.6% within a 3-mile (4.8 km) radius of a CAFO and by 88% within 1/10 of a mile from a CAFO. The large amounts of animal waste from CAFOs present a risk to water quality and aquatic ecosystems. According to the EPA, states with high concentrations of CAFOs experience on average 20 to 30 serious water quality problems per year as a result of manure management issues (Hribrar et al ’10: 11).
Oregon legislation must not conflict with the Convention on Biological Diversity, Biosafety Protocol or Supplemental Protocol on Liability and Redress by enabling the passage of HB 3212 that could be used to force Jackson County to either pay GMO growers compensation for claimed reductions in land values OR waive our GMO ban or HB 2509 that would force farmers who have had their crops contaminated by GMO's into an Oregon Department of Agriculture orchestrated "mediation" program. This could cost family farmers thousands of dollars and make it even harder to hold GMO growers accountable for contamination.  To date no insurance company has been willing to insure the biotech industry.  In our society insurance is the litmus test for safety.  If the insurance industry isn’t willing to bet its money on the safety of a product or technology, the risks are too high for them to take the gamble.  There is today no insurance whatsoever against the kinds of catastrophic losses and tragedies that could ensure form introducing transgenic organisms into the environment and into the human food chain.  In 1999 the EU announced its governments had drawn up a five-point Emergency Response Plan to cope if GM plants result in widespread illness or the death of wildlife. In France a band of 120 farmers broke into a storage facility of the biotech company Novartis and destroyed 30 tons of GM corn.  In the US, Germany and the Netherlands GM crops have been destroyed by angry citizens.  In 1999 the seven largest grocery chains in six European countries, Tesco, Safeway, Sainsbury’s Iceland, Marks & Spencer, the Co-op and Waitrose,  made a public commitment to go GMO free.  In December 1999 a statement was posted to the cafeteria of the Monsanto Corporations United Kingdom headquarters in High Wycombe, England – In response to concerns raised by our customers…we have decided to remove, as far as is practicable, genetically modified soy and maize from all food products served in our restaurant.  We will continue to work with our suppliers to replace GM (genetically modified) soy and maize with non-GM ingredients… We have taken the above steps to ensure that you, the consumer, can feel confident in the food we serve (Robbins ’01: 324, 373, 345, 346).  GM crops are not insured.  Best farming practice give RRA (Roundup Ready Alfalfa) farmers whose crops have been prohibited four years to rotate their alfalfa without totally losing their customers. 

3. Abolition of Federal Police Finance
Crop destruction is nothing new to farmers.  Marijuana, opium and coca have been subjected to prohibition since the 20th century.  Last year more than 300 economists wrote the White House to legalize marijuana and save $10 billion annually by abolishing federal police finance, FBI, DEA and U.S. Marshall’s Interagency Drug Taskforce.  States cannot continue to neglect to legalize marijuana and abolish federal police finance.  On July 1, 2015 it will be legal to grow up to four plants and a system of commercial Liquor Control Board licenses will be set up to license and tax the commercial cultivation and sale of marijuana.  Marijuana costs an average consumer about $1,000 a year.  Elders cannot continue to live in fear of unjust marijuana laws.  Elders must free the younger generations from this particular prohibition of marijuana that discredits the federal judiciary more than any other issue but total prison population.  Farms must tolerate up to four marijuana plants per gardener.  Otherwise would be to deprive each person of an estimated $1,000 a year in relief.  So long as we grow no more than four marijuana plants per person we should have no legal problems on the funny farm.  Control, Regulation, and Taxation of Marijuana and Industrial Hemp Act of 2014. Measure 91, passed the Oregon legislature on November 4, 2014.  It legalizes commercial sale of marijuana for recreational use to people over 21, legalizes the growing of up to four plants and possession of up to 8 ounces of usable marijuana and delivery of one without consideration for the Liquor Control Board license.  Amendments to ORS 316.680, 475.525, 475.752, 475.856, 475.860, 475.864, and 571.315 by sections 74 to 80 of this Act become operative on July 1, 2015.
Measure 91 is a graceful reason for Jackson County to abolish the Medford Area Drug and Gang Enforcement (MADGE) and terminate all federal police finance. Sherriff elect Corey Falls has dramatically reduced association of his office with MADGE since taking office in January and we pray that he will see that MADGE is totally abolished after July 1 and terminate federal police finance to all jurisdictions within Jackson County to reduce the homicide rate and treason under the U.S. Constitution whose price has gone up from $1.5 million fine to $250 billion a year in damages, for the theft of my black ASUS laptop computer with working copy of the OASDI Without Income Limit Law (WILL) by Jackson County’s GMO ban attorney’s unexplained change of venue to the federal court.  In Jackson County there is no certainty but that MADGE needs to be abolished.  The Jackson County Sheriff’s Office has a detective assigned to the Medford Area Drug and Gang Enforcement team (MADGE). The detective specializes in gang activity and is the only member of MADGE assigned to gangs.  Why does he need a gang?  Sherriff Winters’ Gordon v. Sansone (2011) application for certiorari regarding a frivolous concealed carry case incited genocide and was not dismissed from the U.S. Supreme Court until a specific request was made in Chautauqua Homeless Campaign v. Mt. Ashland Defenders HA-20-3-12.  There were a record number of 10 homicides in Rogue Valley in 2011.  In September 2011 the Medford Mail Tribune reported that the County Clerk Chris Walker had paid $113,000 for elections in Goldhill valued at $65, in violation of 18USC(11)§ 201.  Then, having taken democracy hostage, without removing the arbitrary offender from office, the U.S. Department of Justice paid a $200,000-$400,000 grant to the Jackson County Judiciary to employ one full time and two part time workers to help take care of the families of recidivists.    
The Medford Area Drug Gang Enforcement Team or MADGE is an interagency drug and gang task force compromised of personnel from the Medford Police Department, Jackson County Sheriff's Office, Oregon State Police, Federal Bureau of Investigation, Jackson County Community Justice and the Jackson County District Attorney's Office.  Jackson County is one of nine counties in Oregon designated by the Office of the National Drug Control Policy as a High Intensity Drug Trafficking Area (HIDTA).  As a result, MADGE is a HIDTA funded task force.  MADGE received $100,000 in funding from HIDTA in 2012.  The preliminary approval for 2013 has increased to $125,000.  MADGE was formed in December 2009 as a result of a merger between Medford Gang Street Drug unit (GSD) and the Jackson County Sheriff's Office Drug Enforcement Team (SOTNT).  The team focuses on disrupting and dismantling middle to upper level drug trafficking organizations in the county and surrounding region.  In addition, the team works with the various law enforcement agencies within the county to address controlled substance activity within neighborhoods through strict enforcement and nuisance abatement laws.  MADGE aggressively enforces all state and federal laws related to controlled substance offenses including those involving methamphetamine, cocaine, heroin, marijuana, hallucinogens, and a recent phenomenon of synthetic drugs such as spice and bath salts.  During the outdoor marijuana grow season, some MADGE personnel are assigned to the Southern Oregon Multi-Agency Marijuana Eradication and Reclamation (SOMMER) team.  This team works to eradicate outdoor marijuana grows operating on our public and private forest lands.  The SOMMER team, headed by the Jackson County Sheriff's Office, works cooperatively with Sheriff's offices in Lake, Klamath, Josephine, Curry, Coos and Douglas Counties in order to better utilize existing resources.  The MADGE team has a confict of interest in the prevention, intervention, and suppression of gang activity within the county by partnering with other law enforcement agencies, social service agencies, schools, parent groups, non-governmental organizations and the faith community.  In 2012, MADGE increased seizures of methamphetamine, by 295.4% (101 pounds 5 ounces), heroin by 731.8% (54 pounds 1 ounce), and cash involved in drug trafficking by 185.3% ($839,670).  In 2012, MADGE and SOMMER increased seizures of both dried marijuana (726 pounds 12 ounces/7.8% increase) and outdoor plants (5,766/186.9%).

The day the DEA raided Anderson’s medical marijuana farm the Mail Tribune did erroneously write the name Sanders instead of Saunders, in the State Supreme Court college gun case, aggravating gun violence and chemical weapon abuse in the Rogue Valley. The DEA accidentally discharged a gun and took and presumably destroyed the entire 400 plant collective farm, although federal laws have a 99 plant threshold that could have been civilly enforced.   Very shortly thereafter, David Grubbs, a 23 year old grocer at Shoppin Kart had his head nearly completely severed and died on Saturday November 19, 2011 around 5:30 pm, a few hours after the Food Co-op union proposal had been rejected in a synagogue near the Ashland National Guard base.  That murder remains unsolved.  At nearly the exact time of day the Medford 6 and Bend 8 paid their fines for Trespassing on a Conflict of Interest HA-11-1-12.  James “Jimmy” Georgeson, 20, was shot and killed Thursday January 5th 2012 by District of Oregon U.S. Marshals in Medford. On January 5, 2012 Federal Marshall’s shot and killed a 20 year old probation violator, who had left drug rehab for a girl.  A number of Federal Marshalls had been dispatched after he was discovered filling a prescription.  His car was surrounded and when he attempted to ram his way out was shot and killed and could not be resuscitated.  In 2011 and 2012 the people found that submitting to the federal government is a serious betrayal of public trust in the Rogue Valley.  People agreed the federal jurisdiction in the Rogue Valley is 100% corrupt and 100% responsible for inciting every murder they didn’t actually commit over 2011 and 2012. Subsequently, the murder rate may have diminished for a while, although no annual homicide statistics are available, but it has become painfully obvious that the police commit most of the homicides and the poisoning have increased dramatically.  
We were very disappointed to be informed of the creation of MADGE in the 2014 Election guide by both Sherriff Winter and now Sherriff-elect Corey Falls while the well-written jailer Bob Sergi was wrongfully terminated.  Then in the May 2014 elections, that although they were primary elections were intended to be final for the Office of Sherriff, Sherriff Winters pulled his strings with Clerk Chris Walker to counterfeit recall the election on account that Corey Falls did not get 50% of the vote, and they incited genocide again.  Sherriff Winters betrayed his gun permit holders to host a shoot-out and kill gun-owners with legal troubles every time his electoral fraud or interference with commerce with threats and violence was challenged.  After being cited for dealing drugs in the park MADGE got an “inside job”, totally stole and destroyed a lot of the marijuana in the county and got into contact methamphetamine, like some few people were driven to methamphetamine for their comfort.  In conspiracy with a very low brow “local Attorney General” MADGE became involved in a contact methamphetamine drug counterfeiting operation to adulterate tobacco products and prescription drugs.  Jackson County Sherriff Mike Winters  refused “to confirm or deny”, that news releases indicate property records show gun permit owner Earl Cranston Harris as the owner on the Mistletoe property where he was slain by deputies in the course of an eviction at about the minute Puff’s v. MADGE was submitted, after the election,  a few weeks after Puff’s v. Medford Area Drug and Gang ‘Enforcement’ (MADGE) HA-19-5-14 was written.  We were expecting such a violent response and the police turned themselves in and the rumours regarding a “silencer” resulted in the “local” Attorney General being exiled to the state office tower for every unsolved murder in his kill zone. In August 2014, Medford police shot and killed Stephen McMilon, a Vietnam vet who family says suffered from PTSD.  His stepson explained, “he just never got over the war”.  McMillon was armed with a  shotgun, two handguns and “substantial” ammunition when he was approached by Medford Police on foot and in an armored vehicle (Houk ’14: 7).  Sherriff Mike Winters resigned October 2, 2014 the same day Isaac died, effective January 1, 2014.  

Rudolph Rocker wrote, ‘anarchism is not a fixed, self-enclosed social system but rather a definite trend in the historic development of mankind, which, in contrast with the intellectual guardianship of all clerical and governmental institutions, strives for the free unhindered unfolding of all the individual and social forces of life.  For the anarchist, freedom is the possibility for every human being to bring to full development all the powers, capacities, and talents with which nature has endowed, and turn them into social account.  The less this natural development of man is influenced by ecclesiastical or political guardianship, the more efficient and harmonious will human personality become, the more will it become the measure of the intellectual culture of the society in which it has grown.  Anarcho-syndicalists are convinced that a Socialist economic order cannot be created by decrees and statutes of a government, but only by the solidaric collaboration of the workers.  Wilhelm von Humboldt, an early advocate for libertarianism, wrote, ‘Freedom is the first and indispensable condition which the possibility of development presupposes… The incapacity for freedom can only arise from a want of moral and intellectual power (Chomsky ’13: 1, 2, 131).  The anarchist takes their stand with those who struggle to bring about “the third and last emancipatory phase of history”, the first having made serfs of slaves, the second having made wage earners out of serfs, and the third which abolishes the proletariat in a final act of liberation that places control over the economy in the hands of free and voluntary associations of producers.  The problem of freeing man from the curse of economic exploitation and political and social enslavement remains the problem of our time.  Wage slavery is intolerable.  People should not be forced to pay rents they can ill afford. The core of anarchist tradition is that power is always illegitimate, unless it proves itself to be legitimate.  So the burden of proof is always on those who claim that some authoritarian hierarchic relation is legitimate.  If they can’t prove it, then it should be dismantled (Chomsky ’13: 1, 2, 131, 11, 20, 21, 110).  

In short, the term anarchist is not to be idealized, in an anarchy, which is identified by a government that doesn’t read and write like a scientist under law, but instead has “red” and “writ” in flagrant violation of the law and in fact behaves like an extremely violent criminal, we must strive for freedom by abolishing the government precisely under the Slavery Convention of 1926.  Although we may choose to abstain from welfare programs for our own safety, we must make every effort to protect health and welfare from taking the fall and abolishing themselves for the nefarious forces of slavery and the slave trade.  The current U.N. Charter of 1945, we call the ‘Generals of the United Nations (GUN)’ may have reduced casualties of war since the first half of the 20th century, but the imperial wars of aggression have not ceased and the international criminals did enough drugs to prosecute the industrial economy towards slavery - anarchy.  Death from disease and poverty worldwide, and prison slavery in the United States, increased in the latter half of the 20th century, and it is this trend we hope to reverse by legalizing both the U.N. Charter and marijuana.   Our only power to do good is to abolish the government, but we must be careful to protect welfare and precisely abolish the government under Slavery Convention of 1926.  In the case of the United Nations the International Criminal Tribunal for the Former Yugoslavia needs to be abolished because they killed their hostages, both innocent and guilty, and then assassinated WHO Director-General Lee-Jong wook the day before the World Health Assembly 2006, when he was theoretically going to complain about the death in prison and instead of going out of business as planned the Security Council extended their mission to rob the non-governmental economy at no cost to the United Nations.  The actual abolition and protection of welfare in the international declaration was hacked and had to be restored to the Summary of the Statement of the United Nations HA-24-8-14.  ‘Narc’ is short for ‘narcotics officers’ and narcotic officers are ‘anarchist’ because they are a government sponsored slave trade in need of abolition.  Abolish the federal police finance, the F.B.I, D.E.A. and Office of National Drug Control Policy.  
The well water in the area has often been contaminated with E. coli over the years.  Now that the concentrated animal feeding operation (CAFO) up Butler Creek has a solid waste permit the water might be all right to cook with most of the time.  Downstream two family farms growing 200 acres Roundup Ready Alfalfa (RRA) filed a claim for just compensation for the threatened destruction of their crops by Genetically Modified Organism Ban Ordinance 635 that was passed by 66% of voters on May 20, 2014.  They have no more or less than four years to rotate their crops from RRA without losing all their alfalfa customers.  Jury trials have come under criticism for killing computers.  Plaintiffs request for a jury trial must be denied whereas there is no crop insurance for genetically modified crops.  Anarchist Defendant Jackson County inexplicably changed venue from the state to the federal court without posing the federal Biosafety Protocol to the Convention on Biological Diversity (CBD) ratification question wherefore their request for a jury trial must be denied.  Jackson County’s initial filing seems to have precipitated a cellular phone bank fraud and their change or venue the theft of my computer containing the working copy of the OASDI WILL, simple enough for federal police grafters to understand, that paid for USPS.  Anarchist Medford Area Drug and Gang Enforcement (MADGE) must be abolished for corrupting the Ashland non-profit sector and U.S President in 2014 and $250 billion for interfering with the federal budget in 2015, Jackson County liability for MADGE has increased from $1.5 million fine to $500 billion in damages, whereas parliaments are usually given two years for troublesome budgets, the County cannot hope to pay.  Both MADGE and federal police finance to Jackson County and local municipal governments, must be abolished to be free of these federal anarchists.  It was carefully hacked from my federal budget that more than 300 economists petitioned the White House to legalize marijuana and save $10 billion a year by abolishing all federal police finance.  Ashland might need a new mayor who is not a military wingnut desperately searching for pranks now that the NSA phone surveillance program has been clearly ruled illegal.  
More than 300 economists have made it absolutely clear that marijuana should be legalized and federal police finance abolished.  Municipal, county and state governments are going to have to terminate to prevent interference with their territorial integrity by the use of armed force of particular concern to the independence of the judiciary from irregularities.  The abolition of MADGE brings to light that Office of National Drug Policy grants for drug and gang enforcement are federal police finance and this whistleblowing case of federal police homicide finance alone is enough to justify the abolition of the Office of National Drug Policy (ONDP) that was created by the Anti-Drug Abuse Act of 1988 as the White House Intellectual Property (WHIP) Enforcement Coordinator was recently abolished from Office of Management of Budget (OMB).  Federal police finance lethally corrupts the territorial integrity and independence of the judiciary. ONDP grants to MADGE for police homicide, marijuana theft, methamphetamine abuse, online pharmaceutical counterfeits, severe mental illness from dimethoxymethyl-amphetamine (DOM) exposure have absolutely corrupted too many civil societies and hacked one too many federal documents.  MADGE’s pharmaceutical drug counterfeiting helped to facilitate a coup of the FDA by their Office of Criminal Investigations (OCI) who revealed themselves to be every bit as homicidal as the DEA.  It turns out the OCI is detaining the Chinese pharmaceutical importer for counterfeit English language labels although the Indian pharmaceutical export industry was run out of town by the Indian parliamentary elections of Spring 2014 and the U.S,, the largest consumer of online pharmaceuticals valued at $10 billion annually, could really benefit from his pharmaceutical translation service to purchase pharmaceuticals online at generic prices. Abolish the FDA OCI.  The corrupt change of venue of Jackson County GM ban to the federal court caused the theft of the OASDI WILL (Without Income Limit Law) Act – 2.3%v DI 10.1% OASI until 2018 when the optimal rate changes to 2.2% DI and 10.2% OASI keeping the DI trust fund solvent at no cost to taxpayers.  In Jackson County MADGE is synonymous with ‘corrupt” whereas there is no denying that ONDP bribes certain Medford law enforcement officers to in violation of 18USC§201.  All federal police finance must be terminated and local jurisdictions must not delay the liberation from the greed of certain prosecutors bound to commit treason under Art. 3(3) of the U.S Constitution.  ONDP has gone too far this GMO free case and is liable for two years of $250 billion in lost revenues from OASDI WILL - $500 billion in damages.  

In support of the 2014 National Drug Control Strategy (Strategy), the President requests $25.5  billion in Fiscal Year (FY) 2015 to reduce drug use and its consequences in the United States. 

The SAMHSA substance abuse programs and drug courts seem above board however the federal police finance is a flagrant violation of economic law.  Nearly $9.2 billion in FY 2015 Federal resources are requested to support domestic law enforcement efforts (including state and local assistance, as well as state and local assistance, a decrease of $97.4 million (1.1%) from the FY 2014 level.  The High Intensity Drug Trafficking Areas (HIDTA) program costing $193.4 million to bribe witnesses in 28 regions should definitely be abolished.  Methamphetamine Enforcement and Lab Cleanup Grants ($7.0 million) provide assistance to state, local and tribal law enforcement agencies in the support of programs designed to address methamphetamine production and distribution and working with the DEA funding disposal of toxic wastes generated by clandestine methamphetamine labs.  The Department of Homeland Security Federal Law Enforcement Training Center (FLETC) costs $43.6 million to provide training and technical assistance to state, local, tribal and territorial and international law enforcement entities including drug enforcement activities.  Federal drug investigation cost a total of $3,154.2 million including from the Department of Agriculture ($11.3 million), Homeland Security ($505.1 million), Justice ($2,431.7 million), Interior ($16.4 million) and Treasury ($58.4 million) to prepare drug cases for the arrest and prosecution of leaders and traffickers of illegal drug organizations, seize drugs and assets, and enforce Federal laws and regulations governing the legitimate handling, manufacturing and distribution of controlled substances.  Economic law is certain that federal police finance to state and local jurisdictions must be abolished to protect the territorial integrity from the independence of the judiciary – Office of National Drug Control Policy and Office of Justice Assistance grant programs, the FBI, DEA and U.S. Marshall Interagency Drug and Crime Taskforce must all be abolished.  Having once corrupted White House drug policy with police finance the ONDP must be abolished like the WHIP Enforcement Coordinator as a peculiar form of forced labor that must not be allowed to generate slavery and slave-like conditions under the Slavery Convention of 1926. Although ONDP personhood, aggravated by the tenfold increase in opiate deaths since 2001, faces multiple death penalties for murder, torture, deprivation of rights under color of law, conspiracy against rights, kidnapping, etc. for the sake of abolition under civil rights statute ONDP needs to be abolished under Art. 2(4) and 3(3) of the US Constitution  and their law Title 21 Code of Federal Regulations needs to be repealed whereas Part 1404 Government Wide Debarment and Suspension (Non-procurement) constitutes deprivation of relief benefits under 18USC§246.  

4. SNAP Panic Attacks Never Stop

Food stamp statistics date to 1969 when $250.5 million fed 2.8 million people.  The Food Stamp Act of 1977 wrongly reduced benefits from $5.7 billion for 18.6 million beneficiaries in 1976 to $5.5 billion for 17 million beneficiaries in 1977.   Beneficiaries rose to 21 million in 1981 but fluctuated downward until Public Law 100-435, the Hunger Prevention Act of 1988 was signed into law September 19, 1988. Following this initiative, Public Law 101-624, the Mickey Leland Memorial Domestic Hunger Relief Act of November 28, 1990 established EBT as an issuance alternative and permitted the Department to continue to conduct EBT demonstration projects.  Following the communist fascination of the Personal Responsibility and Work Opportunities Reconciliation Act of 1996 (PRWORA) that removed the entitlement of recipients to AFDC and replaced that with a new block grant to states called Temporary Assistance to Needy Families (TANF) food stamp benefits languished.  After the Farm Bill of 2002 food stamp participation increased from about 17.2 million in fiscal year 2000 to 26 million people in July 2006. The rate of payment accuracy in the FSP improved 34 percent between FY2000 and FY2004 and the 94.12 percent overall payment accuracy rate was the highest achieved since the inception of the program. USDA awarded $48 million to 24 States for their exemplary administration of the program in fiscal year (FY) 2005.  By August 2008, participation had reached an all-time (non-disaster) high of 29 million people per month. The participation increases occurred at a time when eligibility for food stamp benefits expanded as a result of the 2002 Farm Bill. Moreover, there was a consistent focus on outreach and improved access to FSP benefits. Some of the most recent increase in participation may be caused by the current economic slowdown and the recent rise in unemployment rates. During this time, payment accuracy continued to improve and the program set a new payment error rate record for fiscal year 2007 of 5.64.  The 2008 farm bill (H.R. 2419, the Food, Conservation, and Energy Act of 2008) was enacted May 22, 2008 through an override of the President’s veto. The new law increased the commitment to Federal food assistance programs by more than $10 billion over the next 10 years. In efforts to fight stigma, the law changed the name of the Federal program to the Supplemental Nutrition Assistance Program or SNAP as of Oct. 1, 2008, and changed the name of the Food Stamp Act of 1977 to the Food and Nutrition Act of 2008.  Additional Recovery Act funds were terminated as of October 31, 2013 in accordance with an illegitimate Republican interpretation of section 442 of the Healthy, Hunger-Free Kids Act of 2010 (Public Law 111-296).  The cuts were premeditated, but there was not adequate discussion with the beneficiaries, and the cuts were deep and totalitarian, as has happened so many times before under the Food Stamp Act of 1977, SNAP beneficiaries did not get the tenure promised by Food, Conservation and Energy Act of 2008 H.R. 2419 and the longest uninterrupted growth in good stamp from the Farm Bill of 2002 was brought to end.  USDA and FNS must not cut SNAP benefits anymore.  Aggregate SNAP cuts are legally incompatible with the office of Agriculture Secretary and failure to resign in incompetent protest of budget statistics results in an automatic criminal conviction to prevent  recidivist deprivation of relief benefits under 18USC§246.  Can Vilsack’s U.S. Supreme Court brief be so eloquent to women, the Convention on Biological Diversity and the Law of the Sea, that his resignation is not immediately necessary for agricultural and election security? Easier to promote a female Secretary from within the USDA than Maria Rodale.  SNAP benefits must grow steadily.  
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	Fiscal Year
	Average Participation
	
	Total Benefits
	
	Total Costs
	 

	   
	--Thousands--
	--Dollars--
	     ----------Millions of Dollars----------
	 

	1969
	2,878
	6.63
	228.80
	21.70
	250.50
	 

	1970
	4,340
	10.55
	549.70
	27.20
	576.90
	 

	1971
	9,368
	13.55
	1,522.70
	53.20
	1,575.90
	 

	1972
	11,109
	13.48
	1,797.30
	69.40
	1,866.70
	 

	1973
	12,166
	14.60
	2,131.40
	76.00
	2,207.40
	 

	1974
	12,862
	17.61
	2,718.30
	119.20
	2,837.50
	 

	1975
	17,064
	21.40
	4,385.50
	233.20
	4,618.70
	 

	1976
	18,549
	23.93
	5,326.50
	359.00
	5,685.50
	 

	1977
	17,077
	24.71
	5,067.00
	394.00
	5,461.00
	 

	1978
	16,001
	26.77
	5,139.20
	380.50
	5,519.70
	 

	1979
	17,653
	30.59
	6,480.20
	459.60
	6,939.80
	 

	1980
	21,082
	34.47
	8,720.90
	485.60
	9,206.50
	 

	1981
	22,430
	39.49
	10,629.90
	595.40
	11,225.20
	 

	1982
	21,717
	39.17
	10,208.30
	628.40
	10,836.70
	 

	1983
	21,625
	42.98
	11,152.30
	694.80
	11,847.10
	 

	1984
	20,854
	42.74
	10,696.10
	882.60
	11,578.80
	 

	1985
	19,899
	44.99
	10,743.60
	959.60
	11,703.20
	 

	1986
	19,429
	45.49
	10,605.20
	1,033.20
	11,638.40
	 

	1987
	19,113
	45.78
	10,500.30
	1,103.90
	11,604.20
	 

	1988
	18,645
	49.83
	11,149.10
	1,167.70
	12,316.80
	 

	1989
	18,806
	51.71
	11,669.78
	1,231.81
	12,901.59
	 

	1990
	20,049
	58.78
	14,142.79
	1,304.47
	15,447.26
	 

	1991
	22,625
	63.78
	17,315.77
	1,431.50
	18,747.27
	 

	1992
	25,407
	68.57
	20,905.68
	1,556.66
	22,462.34
	 

	1993
	26,987
	67.95
	22,006.03
	1,646.94
	23,652.97
	 

	1994
	27,474
	69.00
	22,748.58
	1,744.87
	24,493.45
	 

	1995
	26,619
	71.27
	22,764.07
	1,856.30
	24,620.37
	 

	1996
	25,543
	73.21
	22,440.11
	1,890.88
	24,330.99
	 

	1997
	22,858
	71.27
	19,548.86
	1,958.68
	21,507.55
	 

	1998
	19,791
	71.12
	16,890.49
	2,097.84
	18,988.32
	 

	1999
	18,183
	72.27
	15,769.40
	2,051.52
	17,820.92
	 

	2000
	17,194
	72.62
	14,983.32
	2,070.70
	17,054.02
	 

	2001
	17,318
	74.81
	15,547.39
	2,242.00
	17,789.39
	 

	2002
	19,096
	79.67
	18,256.20
	2,380.82
	20,637.02
	 

	2003
	21,250
	83.94
	21,404.28
	2,412.01
	23,816.28
	 

	2004
	23,811
	86.16
	24,618.89
	2,480.14
	27,099.03
	 

	2005
	25,628
	92.89
	28,567.88
	2,504.24
	31,072.11
	 

	2006
	26,549
	94.75
	30,187.35
	2,715.72
	32,903.06
	 

	2007
	26,316
	96.18
	30,373.27
	2,800.25
	33,173.52
	 

	2008
	28,223
	102.19
	34,608.40
	3,031.25
	37,639.64
	 

	2009
	33,490
	125.31
	50,359.92
	3,260.09
	53,620.01
	 

	2010
	40,302
	133.79
	64,702.16
	3,581.78
	68,283.94
	 

	2011
	44,709
	133.85
	71,810.92
	3,875.62
	75,686.54
	 

	2012
	46,609
	133.41
	74,619.34
	3,791.27
	78,410.61
	 

	2013
	47,636
	133.07
	76,066.32
	3,866.98
	79,933.30
	 

	2014
	46,536
	125.35
	69,999.81
	4,130.17
	74,129.98
	 


Source: USDA Food and Nutrition Service

Secretary Tom Vilsack has totally deprived more than a million poor people of their food stamp benefits.  There were 47.6 million SNAP beneficiaries at a cost of $79.9 billion in October 2013 and 46.5 million beneficiaries at a cost of $74.1 billion in 2014 a reduction of 1.1 million beneficiaries.  Deprivation of relief benefits comes with the lightest sentence offered by federal law – a fine and up to 12 months in prison – under 18USC§246.  The USDA defense of the impromptu SNAP cuts in October 2013, is that additional Recovery Act funds were terminated as of October 31, 2013 in accordance with section 442 of the Healthy, Hunger-Free Kids Act of 2010 (Public Law 111-296).  The public was not informed of the cuts and the Secretary and law itself is believed to have been under the hacking influence of the NSA.  There is now a $5 billion reduction in spending between 2013 and 2014 in the columns for SNAP, Food and Nutrition Service and total USDA spending, that is being ameloriated by agency growth.  It is absolutely essential that welfare benefits increase and administrative costs go down as a matter of governmental economic efficiency.  Vilsack is a millionaire in the sense that a million people no longer receive SNAP benefits because he one day in October 2013 misbehaved in a frightening way that is undeniably a criminal violation of civil rights statute at the very least for deprivation of relief benefits.  There are no dispute regarding the fact that Vilsack cut benefits between 2013 and 2014 that might delay his punishment therefore by the U.S. Supreme Court in the interest of ensuring the nation’s poor people steadily growing SNAP benefits and steadily growing welfare benefits in general.  As a matter of trial security, the life threatening civil rights death penalty condition we are most on the alert for is deprivation of rights under color of law.  Conspiracy against rights under Vilsack’s new homicidal worker lender propaganda does not seem able to incite socially degrading food stealing ‘panic attacks’ because there are not more apron strings to yank and because the Agriculture Secretary is now so decidedly unpopular only the maddest could fail to sue the government instead of their human relation they rely upon for redress of grievances caused by government surveillance.  Secretary Vilsack’s Cisco router breed of communism weighs heavily upon the independence and integrity of the mostly religious Emergency Food Bank providers who are insulated against USDA corruption by virtue of the $400 million Federal Emergency Management Administration (FEMA) grant that finances that highly efficient food program for the poor.  The Emergency Food Bank System continues to function without hassles or complimentary bungling assassination attempts by lawyer administrative law judge (ALJ) or random obese worker, with eating disorder undiagnosed by the pig pharming DSM-V, rather than properly licensed social worker ALJs sworn to help the poor.  Although there is considerable Cisco router support for Vilsack personating conspiracies against rights in the food and forestry sector, the Supreme Court is encouraged to iron out the deprivation of rights under color of law by swiftly laying off and reasonably sentencing Agriculture Secretary Tom Vilsack, to help prevent federal welfare agency recidivism involving the entry level impoverishing civil rights crime - deprivation of relief benefits under 18USC§246.  
Because the aggregate number of SNAP beneficiaries went down and there is an ongoing socio-economically destructive (intellectual) property oriented criminal personation, trademark cultural revolution that must be dismissed, in honor of the absolute ignorance once exhibited by his spontaneous deprivation of rights under color of law it seems appropriate for the U.S. Supreme Court to file the deprivation of relief benefits case to express the alienation of the population of our revolutionary republic in United States ex. relation v. Agriculture Secretary Tom Vilsack and Office of National Drug Control Policy. How legitimate is section 442 of the Healthy, Hunger-Free Kids Act of 2010 (Public Law 111-296) that terminated additional Recovery Act funds as of October 31, 2013?  USDA’s total outlays for 2016 are estimated at $148 billion having recouped losses, from the $5 billion in SNAP cuts of Halloween 2013. The Federal crop insurance program continues to be highly subsidized and costs the Government on average about $9 billion a year.  This includes $3 billion for the private insurance companies to administer and underwrite the program and $6 billion in premium subsidies to farmers and other expenses.  USDA Secretary Tom Vilsack’s outburst of October 2013 at the exact time that the German Chancellor and Brazilian President had come to the White House to complain about the wiretapping raises three serious issues regarding (1) abuse of unwarranted surveillance by the USDA, (2) the ratification of the Laws of the Sea whose Tribunal is headquartered in Germany, (3) the ratification of the Convention on Biological Diversity, Biosafety and Liability Protocols pertaining to the international ban on the transborder spread of genetically modified organisms that costs U.S. agricultural exporters billions of dollars annually in rejected contaminated crops that don’t pass genetic testing, headquartered in Brazil and (4) discrimination against women that lends urgency to the firing of the Agriculture Secretary Vilsack because we cannot have a male chauvinist pig in power, who has evaded our detection for two years due to absolutely confusing totalitarian Cisco router GPS and Desktop surveillance of non-employees, falsely personating female Presidential candidates. 
Deprivation of relief benefits is a true crime and this Asperger-like faux-pass insulting of the visiting female heads of state in the course of tense diplomatic relations is exactly the sort of male chauvinist motivated surveillance we must not allow to deprive the rights of the upcoming Presidential elections civil rights would give to a woman. Vilsack needs to step down to protest cutting SNAP benefits.  By spuriously, for diplomatically discriminatory reasons, caving into obscure right wing Republican demands to cut SNAP benefits, after federal economists had declared the recession to be over, Vilsack became a villain. His food stamp benefits lasted longer and were less poisonous than other administrations but that made it all the harder to quit without a conflict of interest in Iraq at the Emergency Food Bank.  We are very concerned about the precision of the USDA’s abolition of association with the seedy Office of National Drug Policy as with the recently abolished White House Intellectual Property (WHIP) Enforcement Coordinator. Michelle Obama was inspired to write a first book on her White House garden but is well-known for being socially insensitive to the $66,000 social secretary.  The intellectual property concerns in the agriculture section of the library are more disturbing than most other topics, but the U.S. Supreme Court seems to be up to date on the tranborder spread of genetically modified organisms Monsanto v. Geertson Seed Farms, 561 U.S. 139, 155–56 (2010) and Center for Food Safety v. Vilsack 718 F.3d 829 (9th Cir. 2013) holds Vilsack for the U.S. Supreme Court to convict for Agriculture Secretary for the deprivation of relief benefits dated Halloween 2013. Is section 442 of the Healthy, Hunger-Free Kids Act of 2010 (Public Law 111-296) that terminated additional Recovery Act funds as of October 31, 2013 legitimate?  If the law is not merely hacked and was in fact passed as written by the insolvent Congress is Secretary Vilsack’s office then legitimate having violated civil rights under color of law?  A bad law is a bad law whether it is a computer or Congressional hack a law must not conflict with economic law or human rights and cutting relief benefits is a justiciable civil rights offense.  Because we are in an extended state of anarchy until the Millennials hold a majority of public offices we must take extra care to protect welfare programs from being abolished by misapplication of the only way to be free in an anarchy to abolish the government precisely under the Slavery Convention of 1926.  The federal court has clearly ruled against the NSA phone metadata wiretapping and the program has been dismantled.  Impeach Vilsack for capitalizing on one count of deprivation of relief benefits on Halloween 2013!!!  
The average farm size in the US has increased from 160 acres to 473 acres per farm.  Today over a third of farm produce comes from only 1.4 percent of our nation’s largest farms.  Farm residents now constitute only 1.9 percent of the national population, compared with 40 percent at the beginning of the 20th century.  The final farm report set the farm population at 4.6 million, down from 23 million in 1950, when farm residents constituted 15 percent of the population, and 6 million in 1980, when farm residents made up 2.8 percent of the population (Willimon & Naylor’97: 80, 81, 82).  As world market prices began to drop in the 1920s, US farmers joined manufacturing interests to push for the passage of the Smoot-Hawley tariffs in 1930 and world trade plunged. In the 1930s, the volume of U.S. agricultural exports fell by more than 20 percent from the previous decade. Agricultural exports remained flat until the 1960s but began to rise dramatically by the 1970s, propelled by adjustments in exchange rates as the dollar was freed from the gold standard and by the Soviet Union’s growing appetite for imported grains and oilseeds.  The agricultural sector of the 21st century, on the other hand, is concentrated on a small number of large, specialized farms in rural areas where less than a fourth of the U.S. population lives (Dmitri et al ’05: 2, 7). 
The worst human tragedies of the twentieth century were certainly most deadly when sponsored or at least unleashed by totalitarian regimes, and food was a crucial element of their politics. 
Several years ago, the German journalist and scholar Götz Aly showed in books such as Architects of Annihilation (2003) the role of food in the horrors of National Socialist imperialism. More recently, Timothy Snyder has made the conquest of more productive agricultural territory—especially the Ukrainian “breadbasket”—an essential factor in the episodes of mass death occurring in what he calls the “bloodlands.” Soviet and Nazi planners both sought to occupy the region for the sake of food, and their macabre policies dictated that those on the home front would eat before the occupants of the newly conquered territory, who were deemed too numerous to feed with limited resources.  During the Great Famine in China, 1958-1962, in the vast countryside regions of China, and with an eye to pleasing their bureaucratic masters, Communist Party functionaries had been inflating estimates of the amounts of food that peasants were producing for transfer to the industrial zones or for export sales. They also concealed that these transfers left hungry—and often for dead—the very peasants who had done all the farming, from cultivation to harvest. The horrifying reports of cannibalism sometimes involved peasants digging up the corpses of the recently deceased, among the millions who had already died of starvation. Other times, officials investigating unrelated matters came across disturbing evidence of murder and the butchering of people for meat. Terrible famine struck the most reclusive society on earth in 1994. Over the next five years, while the North Korean regime tried to hide the dreadful reality and the international community tried hard not to look, perhaps as many as 3 million people starved to death. In this powerful, provocative book, Andrew Natsios, who became USAID administrator, asks three overarching questions: What do we know about the origins and extent of the famine? Why did donor governments and organizations not do more to help? What are the consequences of the famine for North Korea and the lessons for the international community?  
Mistrust and surveillance were part of a huge apparatus of what I can only call inquisitive evil – a self-serving interest in the lives of others that made normal human trust very difficult.  The eventual opening of many secret police files in the former East Germany revealed that tens of thousands of citizens had spied on friends and neighbors in return for official favors.  Foreigner’s cars were fitted with microphones.  Phones periodically stop working, requiring one to go to the exchange and hammer on the door until the laughing girls – who knew what was going on – leaned out of a high window to say it would be working again by the time you got home.  Travel outside the city was closely monitored and a picnic in the woods outside Moscow was nightmare of permissions and documents.  Soviet life, was incredibly harsh and dangerous.  In 1990 there were 6.46 million abortions in the USSR and 4.85 live births.  Birth itself was an authoritarian ordeal with the newborns snatched away from their mothers by scowling nurses and denied breast or bottle until the set time came around. Husbands were forbidden for days to visit their wives or babies and smoked glumly on the weedy grass beneath the widows, waiting for chance to catch sight of them. Salaries were carefully set so that it took two wags to pay for the basics of life. The Soviet Union may have been a great power, but it was a great power that had diverted its resources into the hands of the state, with only the ruling elite spared the resulting dismal privations.  Ordinary male Muscovites patronized truly horrible beer-bars, women didn’t go there.  You took your own glass – usually a rinsed out pickle jar – and a handful of brass coins worth a few pennies, along with some dried fish wrapped in old newspaper.  The alternative was to share a bottle of vodka, which could not be resealed, in the street, a choice of evening that often led to the insensible drinkers freezing to death by the road.  Special patrols quartered Moscow on winter nights, rescuing such people rather roughly.  Those who had been awarded the Order of Lenin (a medal for major achievements) were allowed to go home afterward.  Others were stripped of their clothes, flung into cells, prosecuted, fined and reported to their employers. Cheap Soviet after-shave, apparently, was bearable and intoxicating if drunk through cotton waste.  A sandwich of read and toothpaste was mildly alcoholic if nothing else could be found.  Vladiir Ilyich Lenin’s secret Shuya Memorandum of March 22, 1922, launched the state-sponsored looting of Russia’s churches.  That year, 2,691 priests, 1,962 monks, and 3,447 nuns were killed (Hitchens ’10: 85-89, 179, 180).

Tuesday November 2, 1920 was the date that, at least in the voting booth, women had achieved equality with men.  Women in most states of the United States had been denied the right to vote for well over a century.  An amendment to the Constitution was introduced in Congress in 1878, it said, “The right of citizens of the United States to vote shall not be denied or abridged by the United States or by any State on account of sex.  The amendment was defeated.  It was reintroduced in every session of Congress for the next 40 years.   Not until 1918 did the House of Representatives approve it.  The Senate passed the amendment in 1919 and sent it to the states for approval.  A Constitutional amendment has to be ratified by three fourths of states to become law.  The Nineteenth Amendment to the Constitution, on August 26, 1920. Winning the vote was important to women, women also sought property rights, greater educational opportunities for young girls, and voting rights for women, called suffrage. The belief that women should have social, economic, legal and political equality with men is often called feminism.  The term feminism was reportedly first used in a book review published in the Athenauem on April 27, 1895.  Women who worked for women’s rights came to be known as feminists.  Both the terms were in widespread use by the early 1900s (Sullivan ’94: 7, 8, 9, 10, 12).

While other nations have had female leaders, such as Indira Candhi (India), Golda Meir (Israel), Corazon Aquino (The Philippines, Margaret Thatcher (Great Britain) and Benazir Bhutto (Pakistan) the Speaker of the House is the highest women have risen in the U.S.  The goals set  by women’s organizations have shifted somewhat in recent years.  Now, social welfare legislation is being sought.  There is a push for new laws to provide for early childhood development and before and after school quality care.  Social welfare bills providing for parental leave from work for pregnancy and childbirth, which were championed by women’s organizations during the 1980s and early 1990s, were signed into law by President Bill Clinton early in 1993. NOW says, the Social Security system is guilty of sex discrimination by providing payments to women that amount to less than 60 percent of what men average.  In 1940, 28 percent of woman were employed, by 1990, the number had jumped to almost 60 percent.   But there is still a yawning gap in salaries between men and women.  As of the early 1990s, according to the Bureau of Labor Statistics, the average woman earned 71 cents for every dollar a man earned.  In 1991 a startling 46 percent of all families headed by single mothers lived below the poverty line.  Few people oppose the concept of equality of women (Sullivan ’94: 86, 87, 88).  If civil rights is to be believed, we have had an African-American president and are now due a woman president. Belva Lockwood, a leader in the suffrage movement and one of the few women lawyers of the 1870s, also had the presidency in mind.  After being admitted to the bar in Washington, DC, in 1873, Lockwood was refused the right to try cases before the US Supreme Court.  Unwilling to accept the ruling, she eventually won passage of a bill that enable women to plead cases before the Court.  President Rutherford B. Hayes signed the bill into law in 1879.  Lockwood ran for president in 1884 as the candidate of the National Equal Rights Party.  Campaigning on a platform that called for equal rights for women and standardization of marriage and divorce laws.  Lockwood received 4,149 votes out of ten million (Sullivan ’94: 23).  

In a temperance crusade in 1873 tens of thousands of women took to the streets of small Midwestern towns, praying, singing and bursting into saloons to close them by the thousands.  Out of these protest movements came the Woman’s Christian Temperance Union (WCTU), organized in Cleveland, Ohio in 1874, which was to become the largest and most influential women’s organization of its day.  With 10,000 local branches in every state in the union, the WCTU claimed to speak for more than 200,000 women.  Willard divided the organization she called “the great society” into 40 departments headed by women.  Willard steered the organization concerned with protecting women from their husbands to support suffrage and happily poured money into suffrage campaigns.  Working closely with churches, schools and reform groups, the WCTU was eventually successful in winning the passage of the Eighteenth Amendment to the constitution which prohibited the manufacture, sale and import of alcoholic beverages, in force from 1920 to 1933.  Through its campaign for temperance, the WCTU was harmful to the suffrage cause.  Many men opposed women getting the right to vote because they had become convinced that they would use the ballot box to ban the sale of alcoholic beverages.  Companies that sold and distributed beer, wine and liquor felt the same way and campaigned against women’s suffrage for half a century.  WCTU is active to this day, with headquarters in Evanston, Illinois, the organization has one of its chief goals the education of young people as to the harmful effects of alcohol and other narcotic substances (Sullivan ‘94: 39, 40).
It is critical that the United States ratify both (1) the Convention on Biological Diversity (CBD) from the Rio Environmental Conference of 1992 to reduce risks to the mental health of loggers, the second most dangerous profession in the nation, and (2) Convention on the Law of the Sea of 1982, with offices in Germany, for the mental health of commercial fishermen.  Recently both the Brazilian President and German Chancellor came to the White House to complain of the wiretapping of their phones and were recriminated against by impromptu food stamp benefit cuts.  Redress calls for the ratification of the Conventions on Biological Diversity (CBD) and Law of the Sea.  In 1998, as part of the United Nation's International Year of the Ocean, the Department of Commerce and Department of the Navy cohosted the National Ocean Conference in Monterey, California.  The participants found the United States should, join the 1982 U.N. Convention on the Law of the Sea and the accompanying 1994 Agreement to implement Part IX of the Convention on the Law of the Sea (incorrectly remembered by the U.S. as the Seabed Mining Agreement) to address issues such as military and commercial navigation, fishing, oil and gas development, offshore mining, and scientific research (Preger & Early '00: 282).  Art. 1 (4) of the United Nations Convention on the Law of the Sea of 1982 provides "pollution of the marine environment" means the introduction by man, directly or indirectly, of substances or energy into the marine environment, including estuaries, which results or is likely to result in such deleterious effects as harm to living resources and marine life, hazards to human health, hindrance to marine activities, including fishing and other legitimate uses of the sea, impairment of quality for use of sea water and reduction of amenities.”  
The Convention on Biological Diversity (CBD) provides (1) conservation of diversity, (2) sustainable use of biodiversity, and (3) fair and equitable sharing of the benefits arising from its use (Freese ’98: 100).  The Convention on Biological Diversity was finalized in Nairobi in May 1992 and opened for signature at the United Nations Conference on Environment and Development (UNCED) in Rio de Janeiro on 5 June1992.  It entered into force on 29 December 1993. Today, the Convention is the main international instrument for addressing biodiversity issues. The Convention establishes three main goals: the conservation of biological diversity, the sustainable use of its components, and the fair and equitable sharing of the benefits from the use of genetic resources.  After several years of negotiations, the Protocol, known as the Cartagena Protocol on Biosafety to the Convention on Biological Diversity, was finalized and adopted in Montreal on 29 January 2000, focusing on transboundary movement of any living modified organism resulting from modern biotechnology that may have adverse effect on the conservation and sustainable use of biological diversity. After several years of negotiations, an international agreement, known as the Nagoya – Kuala Lumpur Supplementary Protocol on Liability and Redress to the Cartagena Protocol on Biosafety, was finalized and adopted in Nagoya, Japan, on 15 October 2010, to addressing response measures in the event of damage or sufficient likelihood of damage to the conservation and sustainable use of biological diversity resulting from living modified organisms that find their origin in transboundary movements (FAO ’05: 153).  As of 2014 the United States is not party to the Law of the Sea or Convention on Biological Diversity (CBD), Cartagena Protocol on Biosafety, nor Supplemental Protocol on Liability and Redress. Having once disrespected these enforced treaties in a criminally undiplomatic fashion, it would be best if Secretary Vilsack were impeached, with lobbying restrictions for at least two years, because SNAP benefits didn’t grow for the American people one fine day in October of 2013?

Part II Agroforestry

5. Permaculture Design

Permaculture is a term coined by Australian Bill Mollison and David Holmgren, in a book they wrote called Permaculture One (Bell ’04: 5). The books and very word Permaculture© are copyright.  The word permaculture can be used by anyone adhering to the principles and ethics expressed herein.  The only restriction on use is that of teaching; only graduates of a Permaculture Institute can teach ‘Permaculture’, and they adhere to agreed-on curricula developed by the College of Graduates of the Institutes of Permaculture (Bell ’05).  Permacultures, as a system of design for people in nature, has come a long way since 1974 when it was first proposed by Bill Mollison and David Holmgren.  There are now more than 54 international teaching centers and over 80 teachers at work; students number some 6000, and are expanding exponentially.  (Bell ’05).

Permaculture gives priority to using existing wealth to rebuilding natural capital, especially trees and forests, as a proven storage of wealth to sustain humanity into a future with less fossil fuel.  Permaculture emphasizes bottom-up “redesign” processes, starting with the individual and household as the drivers for change at the market, community and cultural level. Permaculture sees pre-industrial sustainable societies as providing models that reflect the more general system design principles observable in nature, and relevant to post-industrial systems. The word permaculture was coined by Bill Mollison and David Holmgrem in the mid-1970s to describe an “integrated evolving system of perennial or self-perpetuating plant and animal species useful to man”.  A more current definition of permaculture, is “Consciously designed landscapes which mimic the patterns and relationships found in nature, while yielding an abundance of food, fiber and energy for provision of local needs.”  Permaculture is also a worldwide network, and movement of individuals and groups who are working in both rich and poor countries on all continents to demonstrate and spread permaculture design solutions.  After 20 years permaculture may rank as one of Australia’s most significant “intellectual exports”.  Most of the people involved in this movement have completed a Permaculture Design Course, which has been the prime vehicle for permaculture inspiration and training world wide.  A curriculum was codified in 1984, but divergent views as presented by different permaculture teachers has produced varied and localized experiences and understandings of permaculture (Holmgren ’02: Xvi, xvii, xix, Xx, xxi).
The idea behind permaculture is that generalized principles can be derived from the study of both the natural world and pre-industrial sustainable societies, and that these will be universally applicable to fast-track the post-industrial development of sustainable use of land and resources.  These principles can be divided into ethical principles and design principles.  Permaculture ethical principles were distilled from research of community ethics as adopted by older religious and cooperative groups.  Since the emergence of permaculture, ethics – especially environmental ethics – has become a very active field of academic and wider study that lies at the heart of the manifold crisis facing humanity at the end of the second Christian millennium.  The scientific foundation for permaculture design principles lies generally within the modern science of ecology, and more particularly within the branch of ecology called systems ecology.  Other intellectual disciplines, most particularly landscape geography and ethnobiology, have contributed concepts that have been adapted to design principles.  Xxiv, xxv  The ethical principles of permaculture are (1) care for the earth, living soil, biodiversity and all living things, (2) care for people, setting limits on consumption and reproduction and redistributing surplus. (Holmgrem ’02: xxiv, xxv, 5-8).   Design principle (1) observe and interact (2) catch and store energy, (3) obtain a yield, (4) apply self-regulation and accept feedback, (5) use and value renewable resources and services, (6) produce no waste, (7) design from patterns to details, (8) integrate rather than segregate, (9) use small and slow solutions, (10) use and value diversity, (11) use edges and value the marginal, (12) creatively use and respond to change, (13) 
Design principle 1 is observe and interact.  Good design depends on a free and harmonious relationship to nature and people, in which careful observation and thoughtful interaction provide the design inspiration, repertoire and patterns.  It is not something that is done in isolation, but through continuous and reciprocal interaction with the subject.  In hunter-gatherer and low-density agricultural societies, the natural environment provided all material needs, with human effort mainly required for harvesting.  In preindustrial societies with high population densities, agricultural productivity depended on large and continuous inputs of fossil fuel energy to provide its food and other goods and services.  Permaculture designers use careful observation and thoughtful interaction to reduce the need for both repetitive manual labor and for non-renewable energy and high technology.  Thus, traditional agriculture was labor intensive, industrial agriculture is energy intensive, and permaculture-designed systems are information and design intensive (Holmgrem ’02: 13).
Design Principle 2 is Catch and Store Energy.  Permaculture strategies of landscape development can be grouped as rebuilding the natural capital of landscapes in four key energy storages: water, living soil, trees and seed. Solar energy (in the form of visible light) is used by plants to transform water and carbon dioxide form the atmosphere into carbohydrates by the photosynthesis process.  These carbohydrates are the start of the chemical energy supply chain that provides for the needs of all other living things, as well as (indirectly) creating the fossil fuels of coal, oil and gas.  Solar energy also drives the weather and climate systems that delivery energy in the form of rain, wind, lightning and fire (Holmgrem ’02: 30, 31).
Photosynthesis (in green plants)

Carbon dioxide + water + sunlight = carbohydrates + oxygen

Respiration (in plants and animals)

Carbohydrates + oxygen = carbon dioxide + water + metabolic energy

Unless a landscape can mine or catch more nutrients than it loses, there is a progressive decline in productivity.  Species requiring high levels of nutrients are replaced by those adapted both to low levels of mineral nutrients and to chronic imbalances. The storage of mineral nutrients in both soil humus and living plants is co-dependent on the primary storages of organic carbon in plant biomass.  This organic carbon is produced by photosynthesis in green plants and provides the chemical building blocks of life.  Ecosystems with actively growing plants can accumulate several tonnes of carbon per hectare every year. Trees are especially significant as carbon stores because of their ability to keep accumulating carbon as wood for hundreds – even thousands – of years.  This long-lived storage of carbon in woody biomass is one of the best measures of the ability of terrestrial ecosystems to continue to catch and store energy and to resist seasonal variability and other disturbances.  Concern about the greenhouse effect has combined with the understanding that trees store carbon in a process called carbon sequestration that may help to rid us of unwanted atmospheric carbon dioxide. Particular forms of cellulose and lignin from some plants provide use with the material for fabrics, paper and ropes, as well as the myriad diversity of timber for every imaginable use.  Last, but perhaps most important to the post-fossil fuel age, plants (trees) provide a renewable fuel for cooking, heating, smelting and other tasks.  Timber and fuel forests and to a lesser extent, pastures, fodder trees and fibre crops can be grown on marginal soils which lack the depth, structure or fertility to support human food crops (Holmgrem ‘02: 36).
Design Principle 3 is Obtain a Yield.  All organisms and species obtain a yield form their environment adequate to sustain them.  Those that fail in this task quickly disappear.  There could hardly be a more fundamental lesson from nature, one that reinforces our basic survival instincts.  Hardy and self-reliant species are important in any low-energy sustainable system.  By selecting hardy, locally adapted and self-reproducing plants wherever possible, the designer can minimize the resources required to maintain gardens, farms and forests.  These species can be thought of as “self-reliant” or “competent” in “obtaining yield”.  Thus the first priority in healthy broadacre farm landscapes, rangelands and forests must be vigorous and self-reproducing plants.  One interesting method of environmental accounting is the ecological footprint.  This method coverts all consumed resources to a figure representing the area of land required to generate those resources and dispose of the wastes.  Comparative figures show a global average of 2.9 hectares of productive land being used to support each person.  Close to the top in consumption are the United States, at 12.2 hectares per person, and Australia, at 8.5 hectares per person.  The EMERGY methodology is a powerful accounting system that has been continuously developed by Howard Odum and colleagues around the world since its beginnings in the late 1960s.  One application of EMERGY accounting is the calculation of EMERGY yield ratio.  A value greater than 1 indicates a net gain to the economy.  A value over 4 is a high-value source. Annual crops have yield ratios little better than 1, while wood plantations yield 1.5 to 4, and 300 year-old rainforests yields (Holmgrem ’02: 55, 59, 64, 65, 66).
Design Principle 4 Apply Self-Regulation and Accept Feedback.  This principle deals with self-regulatory aspects of permaculture design that limit or discourage inappropriate growth or behavior.  The self-controlling aspects of human culture, rather than the expansion of technology for resource exploitation and growth, represent the highest evolutionary development achieved by homo sapiens.  The ways in which we apply these abilities to controlling excesses of growth and expansion over the next century will be greatest test of our evolutionary sophistication. Howard Odum described a “tripartite altruism” in nature: approximately one-third of captured energy is required for metabolic self-maintenance (of an individual or population); one-third is fed back to maintain lower-order system providers; and one-third is contributed upward to higher-order system controllers (Holmgrem ’02: 71, 73). 
Principle 5 Use and Value Renewable Resources and Services.  Renewable resources are those which are renewed and replaced by natural processes over reasonable periods without eh need for major non-renewable inputs.   Permaculture design should aim to make best use of renewable natural resources to manage and maintain yields, even if some use of non-renewable resources is needed in establishing the system.  Renewable services (or passive functions) are those we gain from plants, animals and living soil and water without them being consumed.  For example, when we us a tree for wood we are using a renewable resource, but when we use a tree for shade and shelter, we gain benefits from the living tree that are non-consuming and require no harvesting energy.  Permaculture design should make best use of non-consuming natural services to minimize our consumptive demands on resources and emphasize the harmonious possibilities of interaction between humans and nature.  The proverb “let nature take its course” reminds us that human intervention and complication of processes can make things worse and that we should respect and value the wisdom in biological systems and processes.  Studies in biophysics providing curves of efficiency as a function of light intensity for isolated chloroplasts show them to be more efficient than hardware cells (Holmgrem ’02: 93, 94, 97).  
In traditional agricultural societies, natural systems beyond the boundaries of intensive agricultural land provided important and complementary yields and were almost universally owned in common.  In Nepal, one hectare of arable land used to be adequate to support a farmer and his family from rice production, vegetables, a few tree crops and livestock.  However, this system required an additional seven hectares of common forest to provide the animal, fodder, fuel, construction materials and other special yields such as medicinal herbs.  Given careful management, it is possible to harvest fireweood, poles and sawlogs from native forests without reducing the capacity of the forest to continue its full range of ecological functions and to provide these yields to future generations.  Total canopy cover in a forest is limited, but that canopy may exist as many thin saplings or a few large trees.  Thinning of regrowth forest stands allows the remaining trees to grow faster and to a larger size.  If the most desirable trees are removed, the value of the forest is degraded over time.  If, in thinning, the least desirable trees are removed, the maturing forest will have increased values.  By obtaining a yield of lower-quality, less useful wood (as firewood), we ensure there will be more useful wood in the future (as sawlogs).  Put simply, “remove little trees to grow big trees”.  This is often counterintuitive for people who have experience at reforestation (growing little trees) but none managing established or existing forest (Holmgrem ’02: 100).
Principle 6 Produce No Waste.  This principle brings together traditional values of frugality and care for material goods the mainstream concern about pollution, and the more radical perspective that sees wastes as resources and opportunities.  Bill Mollison defines a pollutant as “an output of any system component that is not being used productively by any other component of the system”  In response to a question about plagues of snails in gardens dominated by perennials, Mollison was in the habit of replying that there was not an excess of snails but a deficiency of ducks.  The earthworm is a suitable icon for this principle because it lives by consuming plant litter (wastes), which it converts into humus that improves the soil environment for itself, for soil micro-organisms and for the plants. Plants lose up to 10% of their primary chemical energy in carbohydrates through their roots, which appears at first to be wasteful.  In fact the lost carbohydrates feed symbiotic and free-living micro-organisms in the soil, which supply the plant with critically needed mineral nutrients.  Thus, what appears to be waste is actually exchange.  Nutrients in shed leaves are processed by soil organisms and converted to humus that can then feed the plant.  This also has the effect of stimulating a very rich soil ecosystem and other plants.  Deciduous trees tend to build humus-rich fertile soils more rapidly, at least partly because the quality of shed leaves is superior.  Similarly, animal species vary in how efficiently they extract all the nutrients from their food.  Carnivores and omnivores (such as dogs, fowls and people), which live on energy-rich and nutrient-rich food, are much less efficient than herbivores, which live on lower quality foods.  Consequently, the manure from herbivores is a less concentrated source of mineral nutrients.  Animal manure that takes at least a year to compost.  In a Gi Gong breathing exercise. We are encouraged to imagine ourselves breathing in clear white light and breathing out toxic black smoke (Holmgrem ’02: 111, 112, 124).
Principle 7 Design from Patterns to Details.  Complex systems that work tend to evolve from simple ones that work, so finding the appropriate pattern for that design is more important than understanding all the details of the elements in the system.  The proverb “can’t see the wood (forest) for the trees” reminds us that the details tend to distract our awareness of the nature of the system, the closer we get the less we are able to comprehend the larger picture.   Bill Mollison says “Learning to master a pattern is very like learning a principle; it may be applicable over a wide range of phenomena, some complex and some simple. “  Whether we are designing a garden, a village, or an organization, we need a broad repertoire of familiar patterns of relative scale, timing and geometry that tend to recur in natural and sustainable human systems.  The difference in scale between related systems is often an order of magnitude.  For example, predators typically occupy 10 to 100 times (1 to 2 orders of magnitude) more territory than their prey and are proportionally less numerous.  The permaculture concept began with the idea that natural ecosystems, especially forests, as models for agriculture.  Forest ecosystems are dominated by large trees which grow tall through competition for light.  They include understory species that can use the filtered light and stable microclimate created by the canopy.  They have diverse habitats for both small and large animals.  They are very effective at holding soil against landslips and other forms of instability.  Many traditional agricultural societies recognized the value of forests for catchment protection and other long-term values.  In some places, forest actually provided many of people’s basic food needs.  Corsica’s “rural civilization” was supported by chestnut forests which provided, as well as the usual resources of fuel, timber and animal forage, the staple food of the people.  This and other examples documented by Russell Smith in the 1930s and 1940s showed that food forests have been more productive and sustainable than grain agriculture in many parts of the world.  The permaculture strategy of establishing “food forests” which are composed of a diversity of species that provide for people’s needs, and yet have many of the characteristics of natural forests – is the best known application of this principle.  These systems, especially in moist subtropical and tropical areas, have been productive and to a degree self-maintaining, but they have also been criticized as inappropriate from more traditional organic and biodynamic perspectives.  In cool temperate climates most of the productive fruit and nut trees have evolved to flower and fruit and resist fungal diseases in more open environments than dense forests, whereas many subtropical species bear fruit under a shaded canopy and are well suited to forest systems.  On a large scale, dense forests are only possible in high-rainfall areas or along streams and sources of abundant moisture.  In low-rainfall regions, trees become more widely spaced, and a woodland structure is the norm.  It would be unusual if weed-control strategies on a 10-hectare market garden applied to a 100 hectare cropping and grazing property.  In fact, the farmer’s crops and pastures may well be the market gardener’s weeds. On large scales (1000 square metres and larger) it is rare for the whole garden to be managed intensively.  Traditional orchards, animal runs and low input gardening can push out the scale of garden architecture another order of magnitude to 10,0000 square metres (1 hectare) (Holmgrem ’02: 127, 130, 132, 133, 140).
Principle 8 Integrate Rather than Segregate.  In every aspect of nature, from the internal working of organisms to whole ecosystems, we find the connections between things are as important as the things themselves.  Thus the purpose of a functional and self-regulating design is to place elements in such a way that each serves the needs and accepts the products of other elements.  Permaculture can be seen as part of a long tradition of concepts that emphasize mutualistic and symbiotic relationships over competitive and predatory ones.  Respiration in both plants and animals is the “slow combustion” process that releases the chemical energy in carbohydrates to support metabolic activity, growth and reproduction.  But the by-products of respiration, carbon dioxide and water, are the raw materials for photosynthesis.  The perfect balance between these essential life processes could be taken as the ideal model of an integrated system.  In a similar, plants provide the food for animals, which in turn provide the fertilizer needed by plants.  The flows of materials in these processes are cyclical rather than linear; they circulate in closed loops.  The recycling consciousness of recent decades has made this one of the better-understood aspects of natural systems and sustainable design.  In a predatory relationship, one organism lives by the death of another.  In parasitic relationships parasites are lifeforms that feed off larger, more powerful and longer-lived host organisms.  In competitive relationships living organisms have the same needs and struggle by growth or behavior to gain those needs from available resources before the competitors do.  In avoidance relationships, plants and animals appear to be competing fro apparently identical resources, diversity and specialization tend to allow more efficient and complete use of resources by avoiding competition.  In mutualism relationships living organisms have differing needs and in the process of meeting those needs they provide benefits to each other; the relationship is mutual or co-operative.  In rainforests, trees provide a shaded, cool, moist understory environment for ferns and other species, which in turn further enhances the moist decomposing environment so that it more rapidly returns litter to compost and nutrients for the tree.  Symbiotic relationships go beyond mutualism to the point where the organisms become so interdependent that they cannot live without the other.  Lichen, a symbiotic combination of an alga and a fungus, is the classic example.  The differences between symbiosis and predation may seem great, but both involve closer integration (Holmgrem ’02: 155-158).
By spacing vegetables widely, the conventional gardener prevents competition for water sunlight and nutrients between plants.  This allows all plants to grow to their maximum size, even though it require more land and more work in weed control.  By eliminating weed growth in the garden, we reduce competition with our crops.  These and similar efforts at reducing competition by segregation make our systems biolgoi8cally simpler, increase valued yields and are easier to manage.  But inadvertently they contribute to other problems, such as a breakdown in the free environmental services of maintaining soil fertility and controlling pests and diseases.  A fundamental segregation tool is the garden fence, which excludes animals that would consume scratch out, or trample our food plants.  Although permaculture gardening strategies focus on how to reintegrate animals, especially poultry, in gardens and orchards, fences and enclosures are generally needed to maintain segregation at appropriate times. Whether low-tech and socially accessible permaculture models or the high-tech corporate ways prevail, integration of previously segregated systems appears to be a fundamental principle driving post-industrial design. Integrated rural land uses, where every farm is to some degree a forest, were perhaps more central to the original permaculture vision than companion planting and guilds.  Agroforestry, analog forestry, alley farming and other models for integrating trees with traditional farm land uses are examples of the ways that this vision is coming to fruition.  163, 165

People who come to the country as tourists to experience the environment are attracted by many of the same values and interests as people who move to the country to live.  People want to stay in accommodations made from local natural materials, eat local food produced on the farm, and experience a Variety of activities in a diverse and harmonious landscape.  Farms that have maintained or developed its integration for ecological and other reasons have the highest degree of integrity and value for developing rural tourism.  Over the last few hundred years, continuous growth and change based on the tapping of new and larger resources has created a global culture in which economic competition (capitalism) and personal competition (individualism( have become the dominant forces.  But even within capitalism, co-operation and trust are still essential elements.  For example, small manufacturing businesses routinely accept substantial orders for products and contract work based on verbal communication without any legal contract with customers.  Without some trust and co-operation. Most small businesses could not exist.  Highly sophisticated networking and co-operation between small manufacturing businesses is reputed to be a key factor in employment, wealth generation and economic efficiency.  The ecological term “niche” is used by economists to describe small market opportunities with specific characteristics and needs.  Small, specialized businesses have generally been able to service these markets more effectively than large corporations that focus on mass markets.  This non-competitive behavior by small businesses has allowed them to survive the growing power and domination of the corporations.  Ecosystems tend to internalize co-operation between member species and externalize competition with other ecosystems.  For example, grasslands and forests compete for territory by fire, grazing, bird-distributed seed, shading, etc.).  Furthermore, mature ecosystems exploit immature ecosystems  Immature ecosystems tend to be less efficient at catching and storing energy and they are more subject to leakage and loss of energy (as water, nutrients or biomass).  Tribal hunter-gatherer societies once had high degrees of internal co-operation, while competition between tribes resulted in occasional warfare for most of the 100,000 years or so of human culture (Holmgrem ’02: 167, 168-170).
For more than a century intentional communities have been established to create alternatives to the dominant industrial society.  The most successful of these movements, the Zionist kibbutzim, succeeded in creating the nation state of Israel in 1948, however the kibbutz are a stronghold for Israeli soldiers.  Rugged individualism is an often cited innate characteristic that prevents Australians from choosing community living.  The Danish co-housing movement generally involves a group of people jointly developing medium-density private apartments or houses, integrated with some degree of commonly owned and used facilities.  Intentional communities, including co-housing, provide the invisible structures of land ownership, economic relationships, social services and decision-making processes that are necessary for a full and integrated development of the diverse aspects of permaculture such as land use, alternative technology and building.  The Farm in the United States, a long-surviving intentional community of the late 1960s, had an influence on the design of the Tagari permaculture community which Bill Mollison and others established in Stanley, Tasmania in 1979 (Holmgrem ’02: 174, 175).
Most pre-industrial societies had broadacre commons, and all community members had some, if varying, rights to use them.  The Enclosure Act in England began the global process of privatizing the commons, which is still proceeding in poorer countries.  Reform of land tenure is one of the central sustainability and justice issues in Third World countries.  However, first world governments and corporations have resisted any positive initiatives which might provide livelihoods and justice, let alone new models of collective management.  In rich countries, our remaining commons in state forests, national parks, and so on are an unlikely source of innovative and creative models of community management.  Their fate seems to be determined by bureaucratic and increasingly corporatized management structures and combative public policy compromises, this leads to carve-ups of territory and functions, and in many cases to privatization. Models for the management of public land are more likely to emerge from innovations in common land management within intentional communities.  At present most large farms tend to be industrial monocultures, in energy descent, more diverse and integrated uses of farm land will develop, which will be much more labor-intensive.  Large farms will again become communities of some sort. Within this structure it is possible to imagine highly integrated and ecologically sustainable land uses, and even benevolent owners who look after the interests of their workers (Holmgrem ’02: 177).
Principle 9 Use Small and Slow Solutions.  Systems should be designed to perform functions at the smallest scale that practical and energy-efficient for that function.  Working to produce anything of value can be a painstaking experience when we are used to seeing things apparently appear from nowhere.  Houses (made from prefabricated components) are knocked together in weeks or months, while owner-built houses using more labor-intensive methods typically take years.  The idea of building something once to last tends to occur to builders and other practical people later in life, after they have reconstructed a few things they thought were good enough at the time.  The small and slow approach is illustrated by using timber cut by small local sawmills and portable mills, which process logs at slower rates and thus get the best out of each unique tree.  Home-produced food combined with infrequent bulk purchase of goods dramatically reduces food miles and speed.  The use of site and local energies (passive solar and wood) illustrates small scale relative the centralized energies of gas and electricity.  The permaculture ethic of recognizing and acknowledging limits provides a clear foundation for the slam and slow principle.  In effect, “big is better” is a form of greed.  The slogan “live simply so others may simply live” sums up this idea. The failure of agricultural research to tackle, or even recognize, the myriad of small-scale and situation-specific opportunities for innovation illustrates the difficulties of the change from macro to micro scale.  In agricultural research and development, the issues and opportunities that affect whole industries receive the majority of funding.  Because most sustainable agriculture solutions are small-scale, they tend to fall through the net and are ignored. As Monsanto and other chemical giants have bought out all the established seed companies, new companies have sprouted to provide non-hybrid and non-GMO seeds to small farmers and gardeners.  Desktop and Internet publishing have created explosive growth of the personal computer and the global Internet – despite the plans of the corporations for centralized super computer dominance of the information economy – is perhaps the most potent symbol of “small is powerful”.  Small size allows reallocation of available resources to flexibility, something widely recognized in relation to small business.  The continued economic dominance of the global corporations can itself be attributed partly to their strategies to shed huge material and fixed assets (which reduce their flexibility) and move into controlling the capital and information flows that direct the production of goods and services.  181, 183, 185, 190, 191
The benefits of slowness in biological growth and development are less evident to us than those of speed.  In nature, fast growth is certainly a competitive advantage in disturbed areas.  Pioneer plants, which are adapted to these conditions, are the source of most of our crops, as well as most weeds.  Fast growth must be one of the most ancient and persistent selection criteria for agricultural crop plants.  However in the absence of disturbance, slower-growing but longer-lived plants tend to take over from the pioneers.  While it would be hard to ignore the advantages of fast-growing, short-lived, predominantly annual plants in providing for human needs, the benefits of slow-growing, long-lived perennial species in creating sustainable systems is a key concept.  This strategy of making greater use of perennial plants in providing for human heeds is perhaps the most fundamental demonstration of the principle that “slow is sane”.  In gardening, perennial vegetables have the advantage that they do not require replanting every year.  Many of them are older types of our annual vegetables.  Although they may not yield quite as much as highly selected annuals, the savings in energy and soil disturbance in annual cultivation and planting is a contribution to more sustainable systems.  Modern vegetable production systems aim to harvest a crop as quickly as possible.  Soluble fertilizers, maximum irrigation, and even hydroponic techniques have all been employed to this end.  With slightly slower organic production systems, plants are predominantly fed nutrients as needed by symbiotic microbes, which draw on insoluble organic and mineral sources.  It is acknowledged in the tree nursery business that good-quality stock for farm plantations and shelterbelts should be hardened off before it is planted out.  The perfect growing conditions of the nursery produce fast, lush growth, which cannot endure exposure to the elements of the wind, sun and frost. Consequently any nursery producing quality stock hardens the plants by gradual exposure to environmental stresses, which slows the growth rate and literally hardens the soft lush foliage (Holmgrem ’02: 193, 194).
Forestry provides strong evidence for growing trees slowly.  In the field of animal husbandry, intensive feedlot production systems are designed to maximize the speed of growth up to the age at which animals are slaughtered.  Apart from the outrageous waste of energy and resources, the pollution and the ethical issues directly and indirectly deriving from these systems.  The outcome of a system designed to maximize milk output per kilo of fodder can be contrasted to the slow, steady approach required on dairy farms run by Hare Krishna communities, where every calf bon, female and male, must be cared for over tis natural life.  To produce dairy products it is necessary to maximize the milk production per calf by continuing to milk a cow for many years before getting her in calf again.  With careful management, it is possible to have about seven milking cows in a total stable population of 80-90 cows and bullocks.  In India the bullocks were used for pulling carts and ploughs. The bullocks were considered more valuable than cows, which yielded only small amounts of milk because of a shortage of year-round good fodder.  In human nutrition it is possible that over-nutrition is causing children to mature earlier and grow taller than previous generations (Holmgrem ’02: 96, 197).
Principle 10 Use and Value Diversity.  The great diversity of forms, functions and interactions in nature and humanity are the source for evolved systemic complexity.  The role and value of diversity in nature, culture and permaculture is itself complex, dynamic, and at times apparently contradictory.  Diversity needs to be seen as a result of the balance and tension in nature between variety and possibility on the one hand, and productivity and power on the other.  It is now widely recognized that monoculture is a major cause of vulnerability to pests and diseases, and therefore of the widespread use of toxic chemicals and energy to control these.  Diversity in nature is a constant theme of biological science.  With the gathering pace of biodiversity loss due to human impacts, it has become common to think of environmental issues as always involving a conflict between nature’s drive for diversity and human demand for productivity.  While permaculture incorporates strategies to conserve biodiversity, it also seeks a more fundamental redesign of all we do, so that biodiversity becomes a valued and functional.  Tropical rainforests, which are some of the most stable ecosystems in the world, have high biodiversity.  Much of the biodiversity is eliminated in temperate latitudes.  Some apparently simple ecosystems appear to be very stable.  For example, many forests go through successional stages, from pioneer stages involving a great number of initial species, to a very stable climax dominated by one species of slow-growing, long-lived trees.  Examples are the yes (Taxus) forests in western Europe and myrtle beech (Nothofagus) forests in Tasmania. The structural diversity in the complex matrix of roots, litter and compost, trunk buttresses, faults and hollows, as well as a complex canopy structure, are features of yew and myrtle beech forests, which in turn support substantial insect and microbiological diversity.  The potential lifespan of these trees is many hundreds of years in the case of myrtle beech and thousands in the case of yew (Holmgrem ’02: 204-206).
Many widespread and dominant plants show great varietal diversity to reflect adaptation to specific local conditions and sometimes isolation from other populations of the same species.  These natural variations between local and regional types are of critical importance as a foundation for the evolution of new species and selection and the breeding of plants and animals for human use.  In pre-industrial agriculture, polyculture was the norm where monoculture did exist, it was on a small scale.  Where agriculture provides for household (subsistence) needs rather than serving markets, diversity of crops is essential to provide nutrition, variety and to the extent possible, regular supply.  In many regions of India, for example, legume crops such as lentils provide the protein that is nutritionally complementary to grains (as well as fixing nitrogen and providing a disease break for the staple grain crop, rice).  When central markets redistribute food, they provide for people’s diverse needs. This makes possible the specialization and marketable yield increases of monoculture as part of an evolving fossil-fuel-based industrial ecosystem, but it damages the ability of the agricultural ecosystem to provide for people’s needs in the long term.  (Holmgrem ’02: 206, 207).
A diversity of crop varieties and species provides some degree of security or insurance against seasonal failures and pest or disease attack.  This is one reason peasant farmers persist in the cultivation of some low-yielding or otherwise inferior varieties alongside higher-yielding or superior varieties.  In plant selection there is often a trade-off between high-yield, easy-to-harvest characteristics on the one hand, and drought tolerance, resistance to pests and diseases, and general hardiness on the other.  Another reason for crop diversity is that people often grow varieties for aesthetic, sentimental, cultural and spiritual reasons, often ancestral.  In poor countries today, especially for the urban and landless poor, gardens provide the only nutritional balance to a monocultural diet of the traditional staple.  They can obtain a moderate diversity of fresh food (including animal protein from poultry and other small livestock) from gardens to supplement the staple, which may be a root crop (cassava) or grain (millet, corn or rise).  In these situations, garden diversity can mean the difference between bare survival and well-being.  Bill Mollison suggests that it is the number of functional connections between species, rather than the number of species which makes for stability. For experienced food gardeners, the fascination with diversity is balanced by the need to concentrate on what produces the greatest weight and nutritional value of produce for the least space, water, fertilizer and work.  The evolution of modern agriculture provides a clear example of the challenge to think systematically and accept diversity.  The success of modern scientific agriculture can be attributed in part to the agricultural education system which educated future farmers in modern methods, and the extension systems of government, agricultural colleges and chemical corporations that provided information to practicing farmers (Holmgrem ’02: 207, 213 , 214, 217

Principle 11 Use Edges and Value the Marginal.  Within every terrestrial ecosystem the living soil – which may only be a few centimetres deep –is an edge or interface between non-living mineral earth and the atmosphere.  For all terrestrial life, including humanity, this is the most important edge of all.  Deep, well-drained and aerated soil is like a sponge, a great interface that supports productive and healthy plant life.  Only a limited number of hardy species can thrive in shallow, compacted and poorly drained soil that has insufficient edge.  Whatever the object is of our attention, we need to remember that it is at the edge of any thing, system or medium that the most interesting events take place; design that sees edge as an opportunity rather than  problem is more likely to be successful and adaptable.  In the process the negative connotations associated with the word “marginal” are discarded in order to see the value in elements that only peripherally contribute to a function or system.  On a global scale, coastal ecosystems are diverse and ecologically productive interfaces between terrestrial and oceanic domains.  Within terrestrial landscapes, water bodies such as rivers, leaks and wetlands support freshwater aquatic and semi-aquatic ecosystems that are also diverse and productive. Vegetation immediately adjacent streams and waterways (riparian vegetation) is often more diverse in species and has greater density than vegetation further from the water.  In contrast, where the sea and land meet at the abrupt edge of a sandy beach or cliff, the interface is minimal.  Animal life living off the detritus delivered by those wild energies is predominant.  In the tropics, the generally calm weather and moderate seas allow mangroves, the ultimate development of living interface between land and sea, to move out of the sheltered tidal estuaries and colonize part of the open seashore, especially rocky headlands.  In bio-geography, an ecotone is edge between two bioregions where the distribution of species from both regions overlap, creating greater biodiversity than in either respective region.  Ecotones generated by altitude may be quite narrow (less than 1 km); those generated by latitude or by distance from the sea (continental versus maritime) may be tens of kilometers in width. Changes in soil type, slope (break of slope) or aspect (ridges0 can create rapid transition in vegetation types over distances as small as a meter.  Particularly distinct edges in wilderness landscapes are spiritually uplifting. Shelterbeds and hedgerows are traditional farm landscape examples of edge. Wide-spaced trees systems (agroforestry) completely integrates tree-growing with cropping or grazing to form a third land use.  Most trees, even the hardiest, prefer to get established in a self-sheltering stand of dense young trees where the canopy suppresses grass, the worst enemy of young trees.  The spacing of trees creates inner-row spaces that dictate the type of cropping or haymaking equipment that can be used.  These problems naturally lead to the development of alley farming and shelterbelt forestry systems where the trees are concentrated in belts but there is still strong beneficial interaction between the trees and the cropland.  Another example of use of edge in revegetation is the planting of shrubs along the edges of, rather than throughout , plantations. 223-225, 231

Principle 12 Creatively Use and Respond to Change.  This principle has two threads; designing to make use of change in a deliberate and co-operative way, and creatively responding or adapting to large-scale system change that is beyond our control or influence.  The acceleration of ecological succession within cultivated systems is the most common expression of this principle in permaculture.  When we intervene in systems over which we have some substantial design or management influence – gardens, farms, business, family – we can make use of change in ways that reflect our power and relationship to the system.  This is top-down control.  We appear to exercise arbitrary control in the garden when we plant, shift or remove plants, but other forces may also be planting, shifting (by reproduction) or removing species from our garden – for instance, wild birds, insects and diseases.  When we act in co-operation with other agents, our effective power to change systems is amplified.  The permaculture design process can be thought of as a top-down change management process.  In the garden we are free to explore and experiment with top-down change processes because we can exercise great power (relative to other system elements) if and when we choose.  The general problem with top-down control over systems is that we do too much too quickly.  A little change goes a long way if used carefully.  Identifying where we can be most effective in using our limited resources and power to gain the most leverage is more important than rushing around trying to keep or make everything just right.  Human motivation and energy are wonderful resources, but excessive intervention in natural systems is a mistake that we seem to make over and over again (Holmgrem ’02: 240).
Large-scale warfare between establish and permanent armies appears to be associated with the first city-states in the Middle East about 6000 years ago.  It is possible that annual grain agriculture and grazing developed in this region partly because of the destruction of ancient “food forests” during the periodic wars.  Annual crops and grazing animals could be more readily restored after the invading armies scorched the earth than fruit and nut trees hundreds of years old. In defense of fallow fields, if we could provide more of our needs from later successional stages dominated by perennial plants, especially trees, the our cultivated ecologies would be more ecologically balanced and resilient to seasonal variability than those based largely on annual crops.  Coarse pasture grasses and weeds encourage richer pasture species suitable for grazing geese. Organic sources of bagged nitrogen fertilizer are too expensive for use on broadacre organic farms.  Green manure and legume pasture leys used by organic farmers remain a more sustainable method of soil improvement.  Pioneers rarely view the arrival of new migrant and tourists with equanimity.  They see the newcomers as unappreciative consumers of the rural cultural resources, who bring with them dysfunctional urban attitudes.  As pioneers we make the social environment favorable for like-minded people, but over time we will collectively create conditions that suit another class or sector of society.  This rural phenomenon is a variation of the recognized social succession in inner-city areas called ‘gentrification’.  The process begins when students, artists and other trendsetters are attracted to working calls areas that rundown but socially dynamic.  The pioneers made the area more attractive to owner-renovators who increased the rent and drove out the renovators.  Over the last 30 years this gentrification process, has transformed the old inner suburbs of most cities of the Western World.  Cultural succession occurs within families.  The shift over several generations from traditional rural peasants connected to place, to migrant urban workers, to successful small business persons, to educated professionals, is a classic one that rides the wave of fossil-fuel based affluence.  This current phase of laissez-faire capitalism began when Margaret Thatcher and Ronald Reagan betrayed Keynesian economics and social democratic politics that had prevailed in the industrialized world since the disasters of the great Depression and World War II (Holmgrem ’02: 242, 246, 251, 255, 256). 
Drawing on paper is a good place to start planning the garden.  It helps to see that plants function on many different levels.  Rots are important anchorage and feeding mechanisms for nearly all plants.  With some crops, such as parsnips or radishes it is the part underground which we largely see as the yield.  Then there are those such as the Sedums (stonecrop) Veronica (Speedwell) which are largely at ground level, covering the soil closely.  Above this are the low herbaceous plants, such as the mints or lettuces.  These in turn are shaded by shrub layers, such as currants or Philadelphus. Higher still we come to the small trees, which in wilderness form the pioneers or edge species of the woodland.  Here we find elder, hazel and so on.  The tallest trees of the forest such as oak, pine and ash form the climax vegetation of the landscape.  We can consciously design a garden to step up from ground level to the tallest tree in stages which allow light and nutrients to be well shared by all the plants.  We can use tall trees as frameworks for climbers, and as raised growing areas for mosses, ferns, fungi and all the other plants which like to get up off the ground.  Many gardens sit out the winter as bare dug ground.  Ground should be used all year bulbs can be followed by summer crops, which can give way to winter green manures.  An area that is shady in the summer may have plenty of light in winter and spring.  Water concentrates in two areas: at the base of the tree’s trunk, and at its ‘drip line’.  This is where rain drips form the edge of the canopy.  Under the ‘umbrella’ of the tree is relatively dry.  To get best benefit from this self-watering opportunity dig a trench half a meter (18 in) beyond the drip line to a depth of 25 cm (10 in).  Keep any loose soil in a heap for later.   Any weeds or turf can be used to build a slight lip on the edge of the bed.  As the tree grows the bed can be extended to stay ahead of this line. Cover the surface of the bed with a double layer of cardboard, and then bury this completely in 10 cm (4 in) of nitrogen-rich material, such as compost or well-rotted manure. Add to this any loose soil remaining from the trench.  Add a top layer of carbon –rich material such as fine twigs, wood chip, straw or plant cuttings.  This is known as a sheet mulch system.  The end result can be fairly rough, however, within a season the surface trash will rot and be digested to fine crumbly soil.  When frosts are over, plant the mulch up with seeds that can stand the rough effect – such as potatoes, beans and peas, Calendula, buckwheat or onions – by pressing the seeds down into the nitrogen layer.  Plants grown from finer seeds (e.g. Brassicas) can be started out in containers and planted up when fist sized (Bell ’04: 26, 29. 39, 42).
The smaller the garden the more important it is to increase the vertical growing area.  It is possible to double the growing area in a garden by the simple use of trellises, to create a growing area for fruit, pole beans or other climbers.  In addition, trellises have the advantages of offering more opportunities for micro-climate by creating shade spots and sun traps.  Vertical areas can be used to accommodate both true climbing plants, and various plants which can be trained to grow upright, although this is not necessarily their normal habit.  Trellises can go from the straightforward fence type into very imaginative structures offering such superb features as shaded walks and pergolas.  Areas shaded by living plants provide welcome relief from a hot summer’s day and can add to the living area of the house and garden by offering attractive places for working or eating out of doors.  There is plenty of opportunity for building with scrap in the garden and with care and attention to detail such structure can also look attractive.  When building with wood in the garden it is good to be aware of which timbers last well and to ensure that the wood used is preserved as well as possible.  Modern preservatives give an even finish which bends wood colors together.  A bit of careful sawing and brushwork can make scrap wood look as good as new.  Do be careful to pull out unwanted nails.  Trellises are most often constructed by wire slung between posts, and these can be designed as successions so that plants trained along the wires will in time become living structures themselves, rendering the wire no longer necessary.  Indeed it is possible to grow trellises which are entirely living structures.  One example of this would be to plant a tree and a vine in to the same hole, and to cut the tree back at two to three years old to make a horizontal espalier, along which the vine was trained.  102-104
The main consideration with building paths, or if your garden is big enough, roads, is to make them as much as possible from materials that are locally available.  Pathways should be sufficiently hard wearing to stand the traffic which they are designed to take, and it is helpful if they are resistant to rain and snow.  It also helps if they drain properly so that they don’t become quagmires in wet weather.  Ideally they should have a slightly sloping surface area so that they drain freely, and paths are themselves a very good system of drains if well designed.  Any sort of crushed chippings or pebbles are useful for making pathways, provided that the surface is underlaid with some relatively impervious material to prevent deep rooting weeds form becoming a problem.  Turf paths are relatively easy to maintain.  Although they take time to mow, that is the only treatment required to keep them in good shape.  Planks and skids can be used to make temporary walkways.  With two of them they can be moved to cover infinite distance.  On slopes it is important to make a surface that is resistant to erosion, but which also affords safe footholds in wet conditions.  Spare kerb stones are often useful.  Some plants such as lawn chamomile actively thrive on pathways, and have the additional advantage of yielding very pleasant smells when walked on (Bell ’04: 104, 105).
6. Greenhouse Effect 
The greenhouse is a marvelous invention.  It causes minimal intervention while acting as a solar store: sunlight passing through glass or clear plastic reflected and cannot fully scape again.  The greenhouse becomes a store of energy from the sun, giving it a higher ambient temperature than the surrounding air.  It additionally has the benefit that if attached to another building it reduces heat loss from the building, as air flows over the surface of that structure have been lessened  Greenhouses can be extremely useful in extending the growing season or in allowing us to produce crops that prefer warmer climates than our own.  By starting plants off in pots in the greenhouse as much as a month or two can e added to the growing season for these crops.  There are sophisticate devices, such as thermostatically operated vents, available to cool and shade greenhouses and prevent them getting too hot in the mid-summer heat.  In the beginning and end of summer the greenhouse can get quite cool at night.  One way of warming a greenhouse is to have water stored to allow all the heat remaining in the water to be contained in the greenhouse.  Another way of warming greenhouses is by keeping chickens in them overnight.  Simple and cheap greenhouses can be made from clear corrugated plastic.  Such modern materials as triple glazed polycarbonate offer energy-efficient material that can grow bananas at 58° N.  Another innovative idea for a quick and easy greenhouse was to wave a dome from four-meter-long willow cuttings.  He covered the dome in heavy duty UV polythene and stressed the importance of making the over from a single sheet, taping down any folds.  One of the things to remember with greenhouses is that because the soil is not exposed to the external environment it can become rapidly soured, and so prone to pests.  If using greenhouses on any broad scale within the garden one solution to this is to build a structure on runners, so that it can be moved over fresh ground each season.  It is only necessary to have a run of one or two pieces of ground and to work last year’s plot with a different crop, such as beans for regeneration of soil before it becomes an internal growing area again.  Otherwise it will necessary to dig out and renew greenhouse soil from time to time.  To keep down pests in greenhouses, they may be periodically leaned out with fowl such as ducks, geese, or chickens.  An occasional sewing of green manure will be helpful (Bell ‘04:98-101, 102).

Localities open to the spring and fall sun can support a longer active growth season if temperatures remain sufficiently high.  Localities next to south-facing cliff walls receive additional heating during the day and experience reduced heat losses at night compared to more open localities.   Cooling air on a sloping surface flows away like water from the plant site along the actual water drainages, collecting in the valleys below.  The cold air from the plant site is continually replaced by warmer air above.  The result is often spectacularly warm temperatures on the sloping plant site with frosts in the flats and valleys.  The windbreak is frequently used in the Midwest where dry winds reduce crop productivity.  Rows of trees, slat fences, walls, and tall grasses can often be seen separating fields.  One report showed that two rows of corn windbreaks spaced at 45 feet increased yield by 25 percent in low yielding years and made no difference during high-yield years.  Soil covering such as ashes, straw, and other plant fibers are used to improve the climate near the plant.  Mulches are often more effective for achieving higher production during the normal growing season than extending the growing season by frost protection.  Yet mulch piled over garden plants before a frost epoch can be very effective.  Many crops in tropical climates are grown under the shade of a tree canopy (e.g., coffee under banana trees).  In the United States tobacco is grown under shade cloth.  Shade not only reduces plant temperatures but also improves humidity levels.  Productivity from commercial greenhouses can be spectacular.  Hydroculture of Phoenix, Arizona, using methods piloted by the Environmental Research Laboratory in Tucson, Arizona, claims: tomato production of 120 tons per acre annually.  Lettuce production per acre 30 times greater than field crops.  11,700 gallons of water to produce 1 ton of greenhouse tomatoes compared to 162,500 gallons for 1 ton of field tomatoes.  Even less elaborately run greenhouses show similar productivity.  The field and greenhouse tomato yields per acre for New York in 1973 were 9.8 and 96 tons, respectively.  In 1973, New York greenhouses required 100 times more fuel oil to produce a ton of tomatoes than field crops.  The average Ohio greenhouse grower in 1972 spend 30 percent of this operating costs on hired labor.  Over 40 of Hydroculture of Arizona’s operating cost is labor (McCullagh ’78: 3, 4)
There is, on the average, enough solar energy in the winter to adequately heat a greenhouse in most location sin the United States and Canada providing the greenhouse is properly designed and built.  On a clear day in late January, about the coldest time of the year, the intensity of direct solar radiation is about 290 Btu’s per square foot per hour at noon (at 40° north latitude).  At that intensity enough energy would pass through three square feet of a properly oriented 12’ x16’ greenhouse in just one hour to heat the air inside from 40° to 70° F.  The most intense light comes during the middle of the day but there is some energy available whenever the sun is shining.  Solar energy enter the greenhouse as shortwave radiation, or light, but when it is absorbed by the plants and other surfaces inside the greenhouse, the light is changed to thermal energy, or heat.  If the axis of the roof is running east-west, the greenhouse will gain 25-percent more radiation (on January 21, at 40° north latitude).  Only when a surface is perpendicular to the sun’s ray swill it intercept an area of radiation equal to its own area.  If a surface is turned away from the sun’s rays, it will present less area and receive less radiation.  The slope of the south-facing glazing should maximize the amount of solar radiation passing through it during the period of the year when you actually use the greenhouse.  If you intend to use your greenhouse all winter long, you might at first think that the best slope would maximize transmission for December, the time of the lowest solar altitudes.  Multiple glazings reduce the transmission through the glazing by about 13 percent, but the reduction of heat losses is less with each additional layer. Thermal shutters, or movable nighttime insulation can warm up tropical plants.  Heat can be lost from the greenhouse in several ways: radiation, convection, and conduction; all are involved in heat loss from the greenhouse.  Most of the heat losses in the greenhouse will be from conduction through the walls and roof, and from air leakage out of and into the greenhouse through cracks (McCullagh et al ’78: 7, 14, 15, 31, 37).
It takes about 1,000 times as much energy to evaporate a given amount of water as it does to warm it up one degree Fahrenheit.  If water is evaporated from plant or soil surfaces and the vapor is carried to a cooler region, say the glazing, it may condense and give off much of that heat to the glazing, which in turn will conduct and radiate the heat away.  A small, freestanding greenhouse will lost more heat per unit volume than a larger greenhouse.  This is because the smaller the greenhouse is, the larger the ratio of its exposed surface area to its volume.  For example, a box, 5 feet on each side, sitting on the ground has a surface area exposed to the air of 125 square feet and a volume of 125 cubic feet, for a ratio of 1 square foot of surface to 1 cubic foot of volume.  On the other hand, a box 10 feet on each side has 500 square feet of exposed surface area and 1,000 cubic feet of volume, for a surface volume ratio of 1 square foot per 2 cubic feet of volume.  Larger structure not only have lower surface to volume ratios, but in addition, the air temperature inside is less affected when the door is opened, since the amount of air that is changed in proportion to the entire volume, is much less.  It is easier to maintain a relatively constant temperature with the larger volume of air.  Starting with an uninsulated structure, single-glazed, we can cut conduction heat losses 34 percent by installing a second layer of glazing.  ON the other hand, we would cut heat losses by only 28 percent by using 3 ½ inches of fiberglass on the north wall.  Ideally we should do both, thereby reducing the total conduction heat losses by 62 percent.  The first 3 ½ inches of insulation improves the thermal performance of uninsulated walls by a factor of 4, the next 3 ½ inches brings about further improvement of only a factor of two. 40, 55All common glazings, glasses and plastics, reflect roughly two to four percent of the solar light at each surface.  As the light strikes the surface more and more away from the perpendicular, the percentage of reflection increases slowly.  Beyond about 45° from the perpendicular, the reflection increases rapidly until at 90°, the percent reflection is 100 percent.  Usually greenhouses should be designed so that most of the sun’s light strikes the glazed surfaces at less than 45° (McCullagh et al ’78: 58).
No matter how well insulated a greenhouse may be, heating is required when outside temperatures are below proper growing levels.  On a clear day a well-designed solar greenhouse receives fare more energy than it needs to maintain proper growing temperatures.  With the plants and ground warm water is evaporated and some energy is conducted into the ground and stored, and some energy transfers to the air by conduction and convection from the hot plants and the ground.  All of this energy eventually finds its way out of the greenhouse, through the walls and vents.  Plants use only a few percent of the sun’s energy for growth, the heat just keeps them alive to grow.  The solar greenhouse reduces the outflow of heat energy by storing some in the greenhouse and by damping its flow through the walls.  Most bare soils are such that the daily cycle of heat penetrates from 8 to 32 inches, accumulating 30 to 50 percent of the solar heat striking it.  However, most of this heat is lost at night by heat radiation and convection.  During the summer months the daytime heat gain is greater than the night losses.  The excess forms the annual heat cycle which penetrates to depths of from 15 to 60- feet.  Below this level the heat generated form the earth’s interior becomes more important.  The presence of the greenhouse over the soil creates greater heat gains during the day and lower heat losses at night.  This form of heat storage is still not ideal because the extra 50 to 70 percent of the solar heat not stored goes to heat the air and evaporate water, contributing to overheating.   The simplest way to collect and store solar energy in the greenhouse is by direct absorption in massive materials.  These massive materials are rock, earth and water.  One of the most common objects used as a heat storing wall is the 55 gallon steel drum filled with water.  Alternatively, small, water-filled, square containers may be used.  Stack bottles so that a bottom bottle has a good contact with the top. Some shelving can be sued to create a low wall, two or more containers thick, with 500 one-gallon water bottles. Oil has a heat capacity from 13 to 42 percent less than water, depending on the type, and oil is a significantly less-efficient, heat-storing material than water (McCullagh ’78: 69, 70-72, 78, 80-82, 87).
The three essential weather elements that determine the winter operation of the solar greenhouse are: sunshine, temperature and wind.  Sunshine (and cloudiness) determine the amount of solar light available for plant growth and heat.  The coldest nighttime temperatures occur during calm conditions after a cold front has passed.  Protection against the wind blowing cold air into and warm air out of the greenhouse is needed.  When cool or cold outside air enters the greenhouse to prevent overheating, the air’s humidity lowers drastically as its temperature rises to greenhouse levels. When the outside humidity is 50 percent or less, the humidity of the entering air can drop to 10 percent or less.  Humidity should be maintained at 40 percent or more to combat plant wilt.  Additional spraying of walkways and plants is required to keep the humidity up.  Except for a few localities in the United States (mountainous areas primarily) summer greenhouse operation will be difficult.  If a good summer garden can be grown in the local area (tomatoes are a good indicator) on a regular year-to-year basis, summer operation of the greenhouse may not be worthwhile.  In such areas an early-spring planting should be made with the intent to transplant outside as soon as the normal growing season begins.  Such a program will yield early vegetables stared from the greenhouse and late vegetables grown from seed outside. Normally if daily temperatures remain below 85°F and there is a light wind, then partial shading of the greenhouse and all vents full open is sufficient for cooling.   However, as the outside temperature approaches the tolerance level of the plants (around 90° to 95° F) some alternate cooling must be considered, as natural ventilation is not adequate.  The West Coast, the Rocky Mountains, and the northern tier of states seem the most reasonable areas for summer greenhouse operation (temperatures 85°F and below).  Humidification will be needed in those areas whose outside humidities are below 40 percent (McCullagh et al ’78: 93, 94, 103, 105). 
The raison d’etre of a greenhouse is its potential for food production.  If we all lived at the equator, with its year-round growing season, forcing structures such as cold frames and greenhouses would be unnecessary.  In New Mexico, (and in many other parts of the country), however, at an altitude of 7,000 feet, with less than 12 inches of annual rainfall, and a growing season of only 90 days, a greenhouse is almost a necessity for anyone who strives to be independent of the supermarkets for their fresh vegetables.  In New Mexico the effective greenhouse growing season is approximately 21 days before the vernal equinox to 21 days after the autumnal equinox, or roughly eight months.  Under ordinary circumstances, plant growth during the wintertime, in most sections of the country, will not result in enough edible tissue to justify the effort or expense.  You can keep your tomato plants alive over the winter period, and you may harvest a salad or two from your lettuce plants, but food-production levels during the period of October 21 to February 21 will probably be a pitiful fraction of what you’ll harvest during the rest of the year.  Tomatoes will not fruit when continually subjected to nighttime temperatures of below 50°F.  Most plant life goes quiescent below 50 degrees, and this means that although plants may stay in the sunpit without freezing, they will neither grow nor open their flowers until the February sun sends the temperature inside soaring.  The rationale for a pit greenhouse is very simple: a few inches below the frost line, the earth maintains a constant year-round temperature of 50° F.  If you put your greenhouse underground, you can take advantage of the insulating properties of the earth.  If the nighttime pit greenhouse temperature in early spring drops to 40°F it still will only have to gain 20° to reach the 60° optimum for cool-season crops.  An uninsulated, unheated freestanding greenhouse would probably drop to 30° or lower under the same circumstances.  Thus, if the outside thermometer drops to 30°F at night, the greenhouse will normally stay at 50°F during the same period (McCullagh et al ’78: 201, 175, 202, 204).
Temperatures will influences how fast plants will grow, not just whether or not they will live.  Some plants, endive and kale, for example, can tolerate repeated freezing temperatures and continue to grow when conditions warm up.  But very few of the life functions will occur below 40°F.  For most vegetables, growth also declines when temperatures exceed the middle 80s.  Plant families vary widely in the temperatures at which they grow best.  If you stick mostly to cool-season crops, a temperature range of 40° to 60°F is best.  An occasional drop to 35° or increase to 90° will not hurt most of these crops.  But prolonged lows will slow down growth, while prolonged highs will cause unwanted flower development and the leaves tough and bitter tasting.  If you are growing primarily warm-season crops, a temperature range of 60°to 80°F is best.  An occasional drop of 50° or increase to 100° will not hurt these crops.  Prolonged lows will cause a loss of flowers and fruit, malformed fruit and a slowdown of growth, while prolonged high temperatures will cause burning of fruit, wilted leaves, and a slow-down of growth.  In most solar greenhouses daytime air temperatures even in the middle of winter are well within the desirable range for cool-weather crops (McCullagh ’78: 238, 239).
Normally, outside air contains 0.03 percent carbon dioxide, and for growth to be normal plants need this minimum.  Carbon dioxide from the air is a plant’s only source of carbon, which makes up about half of its total dry weight.  Actually plants can use much more than the .03 percent which occurs naturally.  Plants inside and outside will benefit from carbon-dioxide levels from 0.5 to .1 percent.  Besides sunlight and water, carbon dioxide is essential for photosynthesis.  If a greenhouse is tightly sealed on a cold, sunny day and it is filled with plants, then they may use up all available carbon dioxide within an hour or two or sunrise.  Carbon dioxide can be supplied via dry ice, decaying organic matter, or ventilation.  To maintain normal carbon dioxide levels by venting, commercial greenhouses need a complete change of air at least every 10 minutes.  Most plant species grow best when the relative humidity of the air is between 30 and 70 percent.  Below 30 percent, plant tissues, except in cacti and succulents, become desiccated.  Above 70 percent, disease organisms care more likely to be a problem.  A combination of high relative humidity and high temperatures can be especially harmful.  Because the solar greenhouse is kept tightly sealed in winter to prevent heat losses, high humidity can be a problem.  An 80 percent humidity may be acceptable, but close attention must then be given to preventing diseases.  Germinating seeds and unrooted cuttings need humidity near 100 percent.  After the seedlings develop true leaves or roots have formed on cuttings, the humidity should be gradually reduced.  Ventilation is the best way to reduce the relative humidity when it is too high.  Greenhouse crops can be grown directly in ground beds if the soil has been prepared properly and adequate drainage provided.  Most crops are grown in some type of container, either raised beds or pots.  Larges plants with deep roots need a substantial volume of soil for adequate development.  A mature tomato, cucumber, or plant of like size will need a soil volume equal to a gallon container.  Seeds can be sown and seedlings grown in containers two to three inches deep.  Gallon tubs are needed for squash, cucumbers, potatoes, and standard-sized tomatoes.  Drainage holes should be made in the bottom of all containers and additional holes in the lower sides of large containers. Start seedlings together in containers and plan to transplant just the number you need as they get larger (McCullagh et al ’78: 245, 249, 255).
The essential elements are boron (B), carbon (C), calcium (Ca), chlorine (Cl), copper (Cu), iron (Fe), hydrogen (H), potassium (K), magnesium (Mg), manganese (Mn), molybdenium (Mo), nitrogen (N), oxygen (O), phosphorus (P), sulfur (S), and zinc (Zn).  To determine the quantities of nutrients to add to your growing medium, you should have the soil tested.  The test will refer to these basic elements by their abbreviated names.  It will also tell the pH of the soil, that is, its acidity (sourness) or alkalinity (sweetness).  The carbon and some oxygen come from carbon dioxide (CO2).  The hydrogen and some oxygen come from water (H2O).  Nitrogen can come from the atmosphere, being fixed in the soil by legumes, or from decaying organic matter like hay, blood meal, or manure.  The other elements are naturally occurring minerals in the soil. Decomposing organic matter is one of the best balanced sources of micronutrients or trace elements such as boron, molybdenum, copper, manganese, zinc, or iron.  Deep-rooted plants absorb these elements and incorporate them in their stems and leaves. When these decompose, they release very small (trace) quantities of the elements slowly back into the soil solution in the range of shallow-rooted plants.  Part of the growing medium should be composed of leaf mold or compost to provide a source of the microelements.  Plants need larger quantities of phosphorus, potassium, sulfur, calcium and magnesium than can easily be supplied by decomposing organic matter alone.  These chemicals are called macronutrients.  Greenhouse crops have difficulty getting sufficient macronutrients because their roots cannot extend out over large areas as they might when planted outdoors.  Since greenhouse crop is grown in a limited volume of medium, it removes the available moisture fast and must be irrigated more often.  The more frequent irrigations leach out some of the macroelements.  Consequently, more concentrated organic supplements will stimulate greater vigor and growth.  These can be incorporated into the soil before planting or surface-applied after planting.  Manure teas will add nitrogen, potassium, some phosphorus, and trace minerals.  Fish emulsion, blood meal, and seaweed concentrates also make fine solutions (or tea) for supplementing nitrogen.  Blood meal, fish meal, soybean meal, and similar concentrates along with dried manures can also be incorporated into the soil mix prior to planting.  Bone meal, raw or steams, is a source of a little nitrogen and 20 to 30 percent phosphoric acid.  Ground phosphate rock and colloidal phosphate respectively contain 30 to 50 and 18 to 30 percent phosphoric acid.  Wood ashes are a good, though variable source of potassium containing 3 to 7 percent potash and 1 to 2 percent phosphorus.  Granite dust and greensand provide 3 to 5 and 6 to 7 percent potassium, respectively.  Superior greensand deposits also contain iron, magnesium, calcium, and phosphorus.  Sulfur can be fixed in the soil from the atmosphere by certain bacteria.  Industrial air pollutants often add sulfur to fields.  Gypsum (calcium sulfate) is a natural soil conditioner and a source of both calcium and sulfur.   Ground limestone is the main natural source of calcium.  The finer it is ground, the more readily available the calcium.  For greenhouse crops, 80 percent of the limestone should pass a 100 mesh screen and 50 percent should pass through a 200 mesh screen.  Limestone additions should be based on pH measurements of the soil because it will make the soil more alkaline.  Ground dolomitic limestone is a natural source of both calcium and magnesium.  You must specify high magnesium, or dolomitic limestone to get the higher magnesium balance (McCullagh ’78: 258-260).
Aphids (plant lice) suck plant juices and excrete honeydew on which may grow a black fungus.  Aphids give birth to living young.  Ants use aphids as we use cows and will carry them from one plant to another.  Aluminum foil around a plant will not only reflect more sunlight onto a plant, but also confuse some insects.  Aphids fly into the foil, land upside down, and are not able to fly away.  Ladybugs are predators of aphids.  Nicotine spray is a good natural chemical control  Don’t use tobacco juice on tomatoes.  Gants (fungus or root gnats) are small blackflies, the larvae of which feed on plant roots.  Tobacco juice and vinegar have been used as solid drenches for suppression of the larvae.  Mealybugs are white, cottony-like small insects which suck out plant sap and secret a honeydew. Spray with nicotine, pyrethrum, Naphtha soap, or touch each insect with a cotton swab soaked in rubbing alcohol.  Spider mites (two-spotted or red spider) are microscopic-sized mites which suck out plant juices.  Mites do not like water or low temperatures.  Nematodes (eelworms) are microscopic, transparent worms that invade plant roots and cause knots on the roots.  Pasteurization of the soil and clean plants are the best methods of prevention.  Destroy infected plants and throw out the soil surrounding their roots.  Slugs are slimy, greyish animals.  As they crawl, they leave a glistening trail which is easily seen by flashlight.  Slugs eat plant leaves, roots, and flowers.  Yeast cakes, rubbing alcohol and beer are favored foods and so make good baits.  Put a layer of table salt in a can or jar lid, and add yeast or alcohol.  Slugs will also crawl into lids full of beer and drown.  Thrips are tiny, white, transparent jumping insects that are hard to catch.  They rasp off the top layers of plant cells causing damage and providing poits for disease invasion.  They usually don’t stay around very long but can be very damaging in a short period of time.  Pyrethrum and rotenone may scare them away.  White flies are small flies that look like a miniature snowstorm when present in large populations.  They hide on the underside of leaves where they lay eggs. Try attracting them with pieces of yellow paper or cloth, then sweep them up with a vacuum cleaner or paint the yellow surface with a sticky substance such a Ced-O-Flora oil.  Also consider trying a parasite called Encarsia Formosa.  Worms or caterpillar can be controlled with Bacillus thuringiensis, a bacterial disease specifically harmful to certain caterpillars.  Strains are available under the names Biotrol, Dipel, and Thuricide.  This bacteria is believed to be non-toxic to humans, animals, fish, or birds.  Once a population of insects gets hold in the greenhouse, it will be much harder to eliminate them than killing individuals. Predators include ladybugs, praying mantis, braconid wasps, green lacewings, trichogramma wasps, frogs, toads, and salamanders.  Some will eat only one type of pest insect. Marigolds, garlic, chives, various herbs, and other companion plants may repel certain insects (McCullagh et al ’78: 261-263).
No matter what the region, you have two distinct crops in the solar greenhouse.  First there are the plants that you will grow for harvest in the greenhouse, and there may be some of these all year long.   Then there are the transplants you start for the garden outside.  In warmer climates, the solar greenhouse may be cleared out in the summer months, except perhaps from rooting cuttings, because it gets so hot and the outdoor season is long enough that it isn’t needed for food then.  In the North, the greenhouse may stay chock-full all year.  A solar greenhouse is likely to mean more intense gardening activity over a much longer season.   Almost every region can count on salads and some greens through the winter.  In spring, the variety of food will start again in the greenhouse and continue from the large transplants you can produce for the outdoor garden.  Leave crops of pumpkins, squash, corn, potatoes, lima beans and fennel to the outdoor garden. The fall and winter food crops in the greenhouse should be started early enough so that plants are well established and fairly large before October 21.  After October 21, the days are much shorter than the nights, the greenhouse admits more direct light, and the night temperatures are harder to maintain.  Most of the fall crop should either be sown in August or moved in from the outdoor garden before the night or soil temperatures fall below each plant’s desired minimum.  The biggest problem with bringing crops in from the patio or garden is the risk of bringing insects and disease.  Some of the winter crop can be started in the fall.  These two crops tend to overlap.  Long-term vegetables like tomatoes, peppers, onions and Brussels sprouts are best started in mid-summer so they can reach maturity in fall.  Cold-tolerant plants such as the cole crops, lettuce, endive, parsnips, artichokes and spinach can be started later for reaching maturity either in fall or in later winter.  The cold-tolerant vegetables grow slowly but are not harmed by the low light and occasional cold nights in midwinter.  Brought to maturity in mid-autumn, the food will remain fresh (though growing little) until you need it.  In some parts of the country in the summer the solar greenhouse might not be used except for root cuttings or tropical house plants.  At higher elevations or wherever the temperatures drop into the 50s at night, some crops will not develop properly.  In these cases you may want to try growing melons of all kinds, sweet corn, cucumbers, okra, squash, peppers, eggplant, and tomatoes in the greenhouse.  Be sure to open the house up during the day for cooling and for allowing insects and wind to pollinate these crops.  When the greenhouse is closed tight, crops such as squash, cucumbers, tomatoes, and strawberries can be hand-pollinated.  Tomatoes and strawberries need only be flicked lightly with your finger.  Squash or melons require the transfer of pollen from the male flower to the female flower.  Some people use a fine-bristled paintbrush and others use a chicken feather as a pollinator.  Cucumbers also have male and female flowers, but many of the new European varieties will grow fruit without fertilization.  Some plants do not set fruit even though they have been properly pollinated.  Factors which affect pollination and early fruit development are the varity, temperatures high (above 90°F) or low (below 50°F), relative humidity, and soil-related stresses.   For best fertilization and fruit set of peppers, tomatoes, eggplants, and some beans, keep the air temperature between 60° to 80°F, the soil moist, and relative humidity between 40 and 60 percent, and avoid adding too much fertilizer in the soil. 264-268
Here is a scheme for planting seed of selected popular vegetables in a solar greenhouse for year-round cropping.  Summer: Seed in July; tomato (for continuous harvest), pepper, eggplant, Brussels sprouts.  Seed in August; cabbage (for continuous harvest), broccoli, kale, kohlrabi, lettuce, parsley, spinach (for early-winter harvest).  Fall: Seed in September; Chinese cabbage (for late-winter harvest), celery.  Seed in October; lettuce (for continuous harvest), fall radishes, dandelion, herbs (for garden transplants), onions, leeks.  Winter: Seed in February; beans (for spring harvest, spinach, cauliflower (for spring harvest or garden transplants), chives, chard, tomatoes, peppers, eggplant, broccoli.  Spring: Seed in May cucumbers (for transplants to the garden or summer greenhouse harvest), squash, melons, eggplant, pepper, pumpkin, corn.  Gardeners in the cloudy Northwest coast plan two distinct crops.  Cold-hardy vegetables such as lettuce, spinach, and Chinese cabbage are established in the fall for harvest beginning in late winter.  Heat-loving vegetables including melon, cucumbers, tomatoes, and the like are barely productive in outside gardens around Seattle.  Melons usually won’t mature without great pains to shelter them from both early and late frosts.  Cucumbers are set into the greenhouse at the end of April, and melons started some time near the end of May.  Eggplants, tomatoes and peppers are usually killed by frosts right in the middle of fruit ripening.  In the solar greenhouse, they are planted in June just as soon as the large crops of late-spring greens are harvested.  Fruit can continue to ripen until December (McCullagh et al ’78: 269, 270

Beans need at least 60°F soil temperature for germination.  Beans are quite productive for the space they require.  At least 10 plants are needed for three or four servings for a family of four.  A 10-foot row will produce about 5 pounds of pods of 1 ½ pounds of shelled beans.  An intercop of lettuce or radishes can be used between rows of beans. Bush beans, either snap or lima, are best for container culture.   Climbing beans grown on strings do well against a white wall. Sow seed directly in a small pot for transplanting later.  The solar greenhouse can produce long-season beans like soya and lima where the outside season is too short. Beets are an easily grown cool-season crop which should be sown directly in the container.  The container should be at least 8 inches deep to produce full-size roots.  Sow thick and eat the thinnings.  Both leaves and roots are edible and are best while young.  Beets need alkaline soil, but if you use too much limestone, essential boron may be tied up.  Beets do well in soils high in organic matter, even straight sphagnum moss peat if its properly limed.  Beets produce greens rather than roots during the coolest months.  Carrots are cool-season crops which should be sown directly to container.  Carrots grow well in soil-less media such as sphagnum moss peat.  A 10-foot row will produce about 10 pounds of mature carrots.  If carrot fly is a problem, try intercopping with sage plants.  Hot weather and dry soil will retard growth and cause a strong flavor.  Sow thick; thin to one plant every 2 inches.  If you have room outside and carrots grow in your climate, they are best planted so that they mature before the first frost, and should be left in the ground.  Covered with hay to prevent freezing, carrots of excellent quality can be dug as long as the ground is soft.  Chard is a member of the beet family which is grown only for its leaves.  It’s an easy crop to grow most of the year.  The leaves can be picked continuously, but seem to be best when nights are cool and days sunny. For true winter growing, the cole crops are king in solar greenhouses.  The group includes broccoli, Brussels sprouts, cabbage, cauliflower, Chinese cabbage, collards, kale, kohlrabi, and mustard which are all members of the cabbage family.  All tolerate cold weather and can be stored after harvest for long periods in the refrigerator.  Sow the seed about six weeks prior to transplanting them into the final location.  Most members of the cole family are susceptible to a slime mold called club root.  Large growths on the roots cause the leaves to turn yellow.  The disease organisms can persist in the soil for several years and for this reason, cole crops should always be planted in virgin soil.  Broccoli can be harvested over a long period.  After the center cluster is cut, the side shoots develop clusters for a month or more.  Each plant will yield about 10 pounds. In the greenhouse, the Brussels sprout is almost a perennial.  Twist the leaves off from beneath each sprout as it reaches maturity.  The fruit matures in sequence from bottom up as long as the plants don’t freeze, so they should produce well in the solar greenhouse. Start plants in midsummer.  Cabbage are heavy users of nitrogen fertilizer so keep them well mulched with manure.  Cabbage heads tend to split open when they mature in warm weather.  To reduce splitting hold back on water near maturity.  A cabbage head will range from 2 to 6 pounds in weight.  Bolting (producing flowers) can occur if young plants are exposed to 50°F or less for two or more weeks.  Cauliflower is more demanding in temperature control than cabbage or broccoli.  They will not head properly in hot weather nor tolerate as much cold.  For uniform heads, use a soil high in humus and keep them moist at all times.  Must cauliflowers need to be blanched by shielding the heads form the sun.  This is done by tying the outer leaves of the head with a string.  A well-grown cauliflower head will weigh about one pound (McCullagh et al ’78: 272, 273).
Cucumber plants need warmth, high humidity, sunlight and high soil moisture.  The solar heated greenhouse in late spring, summer and early fall is nearly ideal for growing cukes.  Start cucumber seed in peat pots and transplant in about four weeks to at least a gallon container.  They can trail on the ground but grow best if they have something to climb.  Keep cukes well watered and fertilized because they grow fast and produce large leaves.  Cold water may cause wilting, while hot water an burn the roots.  Cukes are susceptible to mildew.  Syringing the leaves in the morning will help to control mildew by washing off the mildew spores. The male flowers open first and fall off, then female flowers develop.  There are usually 10 to 20 males flowers for each female flower. A cucumber plant should produce about 10- pounds of fruit per season.  The solar greenhouse will be an excellent source of both early and late cucumbers.  Eggplants must have warmth and moist humus soils.  The seed won’t germinate at less than 75° and do best when kept at 80° to 90° F  A solar greenhouse will bring an eggplant crop in much earlier and extend it greatly.  Sow in peat pots and handle carefully when transplanting.  Fertilize with fish emulsion monthly.  Harvest the fruit before it loses its shine; picking before seeds are mature will encourage steady production.  Two or three healthy plants will supply a family’s needs.  A solar greenhouse can provide lettuce through the winter in most regions.  All of the lettues prefer cool temperature and need partial shade in the summer.  A midwinter (October-sown) crop may take twice as long to reach maturity as a spring (March-sown) crop.  Yields average up to ½ pounds for leaf types and up to 2 pounds for head types.  Leaf lettuces grow fast.  You can eat the thinnings and then the outer leaves as they develop.  Leave plenty of space between the heading types or you will get small heads.  One plant per gallon container is enough for final spacing of the head type.  Water is most critical as the inner heads begin to swell and even one day of dry soil can make the leaves tough and bitter tasting.  Onions grow tops during the cool, short days and bulbs during the warm, long days.  Northern varieties usually form bulbs with 14 to 16 hour days, while southern varieties form bulbs with 12 hour days.  Though you can’t grow bulbs in winter some varieties will make green inions or scallions.  Tender tops of onions, shallots, and chives are very useful for salads.  Onions grow best in a soil high in organic matter.  You can grow them from sets (easiest), seeds or transplants (bunching type).  The green house is a good place to et the early start you need in the North for onions, leeks and other members of the family from seed.  Make successive plantings each month all year.  Keep onions well watered to keep them growing fast and sweet tasting (McCullagh et al ’78: 274-276).
Peas thrive in cool weather and in moist cool air.  Peas must be sown about two inches deep directly where they will mature.  Plant 45 seeds (15 seeds per gallon container) every 5 to 10 days for a continuous crop.  They perform best if given a trellis on which to grow. Peas are available as bush or vine.  The edible-pod type (snow or sugar peas) yield more food because there is less waste.  Do not use a nitrogen-rich soil or the plant will make mostly leaves.  Instead, threat the seed with a garden-legume inoculant.  To start peas producing fruit, pinch back the growing points and remove one-quarter of the leaves.  Peas need lots of water when they start flowering.  Keep the peas picked off to keep them producing.  Morning harvesting seems to help preserve the sweet flavor.  A good plant should produce about one pound of peas in the pod.  Peppers need warm air, soil and plenty of light.  Both sweet and hot pepper grow well in the greenhouse under those conditions.  Fruit set occurs only between 60° and 90° F.  Small-fruited types tolerate higher temperatures than large-fruited types.   Within the correct temperature range, pepper set and develop fruit continuously.  Keep well-watered and fertilized with fish emulsion at the time the first blossoms open.  Each plant should yield one to two pounds of food. Radishes are about the easiest and fastest growing year-round greenhouse crop.  Red or white, round or long, all are at their best as cold-season crop, but will produce in any season.  Double the number of days from seed sowing to harvest for the October through January sowings.  Radishes should be directly sown in a soil rich in organic matter.  Sow four seeds per square inch ad thin to one.  If the plants seem to be mostly leaves with a few enlarged roots, try incandescent lights for four hours in the middle of the night, or try providing more space between plants (one plant every two square inches).  Yield is usually one to two ounces per plant.  True spinach grows only in cool weather, requiring 45° to 50°F night temperatures.  It has not done well in the middle of winter in solar greenhouses.  Plants look spindly and small.  Spinach is a fine crop for growing in the cold frame.  Sown in late summer, it will grow a little in fall, then in early spring it flourishes.  Direct seed or transplant one plant per gallon container.  Thinnings are excellent in salads. Spinach has a high nitrogen requirement and like other leafy crops, needs large amounts of water.  Each plant at maturity weighs about ½ pound (McCullagh et al ’78: 276, 277).
It takes about 10 to 12 weeks to bring strawberry plants from dormancy to fruiting.  They can be potted one per 5-inch pot or four per 12-inch pot in a soil rich in organic matter.  There are basically two types of strawberries, everbearing and single crop.  The everbearers produce a few fruit gradually all summer.  The June bearers produce a larger crop over a shorter period of time, usually about one to three weeks.  There are several small-fruited everbearers which can be grown from seed.  These are more like wild strawberries and are called alpines.  It takes about three months from seed sowing until the first fruit is ripe. All of the strawberries should be started in a  cool (45° to 50-° F) greenhouse for at least six weeks.  At flowering and fruit set they need 60°F temperatures. Fruit set and fruit shape will be improved by hand pollination.  Use a chicken feather of flick each cluster of flowers with your finger.  I usually remove the first runners that develop to put more energy into the fruit.  When about one half of the fruit remains, let runner develop.  After all the fruit is picked, the plants can be set out in the garden and the runners pegged down for next year’s plants.  Each plant should produce 20 to 40 berries. Tomatoes produce fruit well into winter in solar greenhouses.  Though tomatoes prefer warm temperatures and high light intensity, they see to tolerate cooler temperatures than eggplants or peppers. Tomatoes are usually sown in peat pots and transplanted into gallon or larger containers.  Tomatoes need at least six hours of sunlight daily.  They fruit best with night temperatures between 60° and 75°F and day temperatures between 70° and 90°F.  Rain or prolonged humid weather reduces fruit set as will hot, dry weather.  In the greenhouse each flower should be flicked with your finger to insure pollination. Nitrogen is needed for fast growth when the plants are young but for best fruit development reduce nitrogen and increase potassium and phosphorus.  Low light levels also increase leaf area at the expense of fruit.  Leathery scars on the ends of the fruit (blossom end rot) are caused by moisture stress, too much fertilizer, not enough lime (calcium), and hot dry, humid weather.  Mulch with straw or peat to reduce soil moisture and temperature fluctuations. Smokers can transmit a virus to tomatoes on their hands.  Milk has been reported to act as a deactivator of the virus.  Do not replant tomatoes in the same soil that has been sued for tomatoes, potatoes, eggplants or peppers.  They are all susceptible to the same diseases.  The newer dwarf types are particularly suitable as container plants.  Most standard sized-tomatoes will need support and training.  A cage can be built from wire of stakes and stings used for support.  The side shoots (suckers) are usually removed and the lower leaves are removed after the clusters (trusses) of fruit emerge.  Each plant will yield 6 to 10 pounds of fruit.  Allow one square foot for each miniature plant and up to three square feet for the standards (McCullagh et al ’78: 277-279).
Herbs are useful for making teas, for flavoring, for repelling insects, and for medicinal purposes.  Several of them, like roquette, parsley and chervil, are excellent additions to salads.  Most herbs grow well with a 60°F night temperature although many are perennial and will tolerate an occasional freeze.  They can be grown from seed, cuttings or by division.  There are few herbs that don’t propagate readily by cuttings.  The annual herbs which are more often grown from seed include anise, basil, coriander and fennel.  Other interesting perennial herbs suitable for the greenhouse include chives, sweet marjoram, sorrel, herbal, tarragon, angelica, lemon balm, lemon verbena, parsley, rosemary and sage.  Parsley, chives, and thyme can be harvest for fresh seasoning. Rosemary is harvested by clipping the tops when in full bloom.  Basil, fennel, mint, sage, sweet marjoram and savory are harvested at about the time of blooming (McCullagh et al ’78: 282).
Compost helps to warm the greenhouse, exactly how much is hard to say.  But it dos release considerable energy into the system.  Compost gets hot, up to 165° to 175°F range.  Feeding and aeration lowers the temperature considerably but it soon rises again to the maximum, depending on the ingredients.  The cycle of rising and falling temperature seems to take about three weeks to run its course.  Not all the interior heat is available at the exterior of the pile, the waste heat generated is probably more in the 90° to 110° range, six inches above the pile. With a combusting compost pile the greenhouse temperature increases dramatically.  When the sun shone, temperatures shot up from around freezing into the 60° to 90° range.  At the same time, the relative humidity dropped from 100 percent to 50-60 percent.  As the humidity dropped, it began raining inside the greenhouse.  After sunset the temperatures returned to the 20s and 30s the compost returned the humidity to 100 percent and it stopped raining.  The added moisture in the air seemed to give protection against killing frosts (McCullagh et al ’78: 290, 288). 

7. Irrigation
Water accounts for 60 to 90 percent of the weight of actively growing plants, including those growing in the desert.  Plants use water to build leaves, flowers, and fruits; to transport minerals form the roots to the leaves; and to carry energy from the leaves to the roots – all the basic life processes.  When plants don’t have enough water to carry on their normal life processes, their leaves lose their turgidity and wilt.  Wilted plants often recover if watered immediately, but some damage has generally been done.  The fragile root hairs, through which plants absorb much of their water, must be in constant contact with at least a thin film of water or they will die.  When a plant wilts above ground, you can be sure root hairs are dying down below.  Each time a plant wilts, more root hairs die, causing the plant growth to slow down or stop.  Under-watered plants often lose part of their leaves, abort flower buds, or produce deformed, undersized fruits.  Properly irrigated plants never lack water and are healthier and more productive. The principal goal of irrigation is to water the root zones of plants, trees and lawns in order to compensate for any moisture not provided by the environment.  It the soil remains constantly waterlogged, any air present in the soil is used up and the roots can no longer breathe.  As a result the plant eventually rots and dies.  It is essential that the soil remain slightly moist at all times or, it\f it is allowed to become saturated to the point of puddling, that the excess water be allowed to drain thoroughly before the next watering (Ortho ’06: 9).

The United States lies mainly between 50 degrees and 30 degrees of latitude while China, Japan and Korea lie between 40 degrees and 20 degrees, some seven hundred miles further south.  The difference of position, giving them longer seasons, has made it possible for them to devise systems of agriculture whereby they grow two, three and even four crops on the same piece of ground each year.  In 1911 nearly 500 million people were being maintained, chiefly upon the products of an area smaller than the improved farm lands of the United States. The rainfall in these countries is not only larger than our Atlantic and Gulf States, but falls more exclusively during the summer season when its efficacy in crop production may be highest.  From Lake Superior through central Texas the yearly precipitation is about 30 inches but only 16 inches of this falls during the months of May to September, while in the Shantung province, China, with an annual rainfall of little more than 24 inches, 17 of these fall during the months designated and most of this in July and August.  While Shantung receives less than 25 inches of rain during the year, against Wisconsin’s more than 31 inches, the rainfall during June, July and August in Shantung is nearly 14.5 inches, while Wisconsin receives but 11.2 inches.  This greater summer rainfall, with persistent fertilization and intense management, in a warm latitude, are some of the elements permitting Shantung today to feed 38,247,900 people from an area equal to that upon which Wisconsin is yet feeding but 2,33,860 (King ’11: 6, 7, 228, 229).

As a practice irrigation was once confined to row crops in the West and Southwest, but since the 1940s the practice has extended into the South, parts of the Midwest, and spottily into regions along the East Coast due to economic pressure to increase and standardize crop yields (Schwenke ’91: 43).  The Ogallala aquifer that stretches from South Dakota to Texas is the largest body of fresh water on Earth, and lies underneath some of the richest farmland in the world – the great American grain belt.  One third of all the ground water used for irrigation in the US comes from this one aquifer.  But Ogallala is a fossil aquifer from the last Ice Age, it is not replenished regularly by rainfall, when the aquifer is gone, it’s gone.  With the advent of factory farming and feedlot beef, the amount of water drawn has increased dramatically to 13 trillion gallons of water a year.  Some wells are going dry.  In northwest Texas, one quarter of the Texas share has been depleted (Robbins ’01: 239).  The Soil Conservation Service (SCS) helps to determine what land is feasible to irrigate (soil type and slope) and when and how much water will be needed (specific crops and soil conditions), they will also suggest the most economical and efficient ways to deliver the water to the fields.  All on farm irrigation begins with the supply canal or ditch.  Water levels should be a minimum of one foot above the highest point of the field, and the canal or ditch should have the necessary headgate division boxes, turnouts and siphons to divert the water to the appropriate field from whence it is diverted again, into furrows.  Slope should not exceed 0.25 percent for row crops or 5 to 6 percent for cover crops.  Length and depth of furrow are determined by the potential rate of water flow and the absorptive rate of the soil (Schwenke ’91: 43, 44). Ram pumps force the flowing water to raise a proportion of the flow.  There are also wind-driven water pumps.  Draught animals have been used to power pumps over many centuries.  The plants which do well in wetland environment (willows, alders, reeds, irises, and rushes) all have root systems which can survive in anaerobic conditions, situations where they are starved of oxygen.  They do so by association with bacteria and microbes which like those conditions.  We have similar microbes in our gut that help us digest food.  These microbes have the capacity to digest and break down substances which oxygen loving lifeforms find toxic (Bell ’05: 206, 207).
In the United States there are two fundamental systems of water rights, riparian and prior appropriation.  Riparian rights are those claimed by the upstream owner of land through which the stream flows, and claims the right to use this water without regard to when he may use it, or whether he uses it at all.  Prior appropriation rights give the first user of water from a stream a given amount of water, at a given time and place, and these rights remain with the owners heirs at long as the use to which the water is put is “beneficial”.  The riparian water doctrine is recognized in the eastern states and has varying credibility in California, Washington, Oregon, Texas, Nebraska, Kansas, North Dakota, and South Dakota.  It has been specifically denied as a doctrine in the Southwest (Nevada, Utah, Colorado, New Mexico, Arizona) and in Idaho, Montana and Wyoming.  Where the riparian doctrine is denied or in question, the doctrine of prior appropriation has taken its place (Schwenke ’91: 43).  Water rights are usually shown by water right decrees; state certificates; irrigation district locations; contracts with the U.S. Bureau of Reclamation, the Secretary of the Interior, or a public water utility; stocks shares in a company; or simply a riparian location. Smaller water sources like springs, brooks or wells produce flows that are usually measured in gallons per minute (g.p.m.).  Larger sources like rivers, lakes or ponds have flows that can also be expressed in g.p.m. but are more commonly measured in cubic feet (cu.ft.) acre-inches (ac. In.) or acre-feet (ac. Ft.).  Flow measurements are expressed in time intervals, as cubic-feet-per-second, acre-inches-per-hour, and acre-feet-per-24 hours.  To confuse matters further, in some western states, flows are often measured in an historic oddity called “miner’s inches” and the definition of a miner’s inch will vary from state to state.  In northern California (also Arizona, Montana, and Oregon), one cu. ft./sec. equals 40.0 miner’s inches, and in southern California (also Idaho, Nevada, New Mexico, North Dakota, South Dakota, and Nebraska) it equals 50.0 miner’s inches.  Colorado differs from everyone by claiming that one cu. Ft./sec. equals 38.4 miner’s inches. An acre-foot of water is an acre area that is one foot deep (43,560 cubic feet); and an acre-inch is one twelfth of that amount.  The term miner’s inch derives from the gold rush era in California when miners were allotted timed amounts of water that was metered through a barely covered, 1-inch hole.  Nearly 2.5 million ponds have been built in the United States.  They vary in size from several acres to pothole-sized catch-basins (Schwenke ’91: 74, 75). 
Irrigation has been practiced for thousands of years.  The first known traces of irrigation were found in Mesopotamia and date back to about 4000 BC.  Earlier than 2255 B.C. more than 4100 years ago, Emperor Yao appointed “The Great” Yu “superintendent of works” and entrusted him with the work of draining off the waters of disastrous floods and of canalizing the rivers, and he devoted thirteen years to this work. He wrote several treatises on agriculture and drainage, and was finally called, much against his wishes, to serve as Emperor during the last seven years of his life. The building of the Great Canal appears to have been a comparatively recent event in Chinese history.  The Middle section, between the Yangtse and Tsingkiangpu is said to have been constructed about the sixth century B.C. the southern section, between Chingkiang and Hangchow, during the years 605 and 617 A.D., but the northern section from the channel of the Hwang ho deserted in 1852, to Tienstsin, was not built until the years 1280-1283.  In 1911 there were fully 200,000 miles of canal in China, Korea and Japan.  Forty canals across the United States from east to west and sixty from north to south would not equal, in number of miles those in these three countries.  It is probable that this estimate is not too large for China alone.  As adjuncts to these vast canalization works there have been enormous amounts of embankment, dike and levee construction.  There are more than three hundred miles of sea wall.  In addition there are reservoirs, some of which that have areas of 2,000 and 1,800 square miles during the heaviest rainy seasons. The canalization of the delta and overflow plains of China has been one of the most fundamental and fruitful measures for the conservation of her national resources that they could have taken (King ’11: 104, 107, 108, 109).  

These early efforts involved simple canals used to carry water to areas that didn’t have enough.  As time passed, irrigation techniques became more sophisticated.  Using complicated systems of dikes and levees, plus human and animal power, the Mesopotamians carried water many miles from the nearest source and lifted it to great heights, enabling them to create the famous Hanging Gardens of Babylon around 600 BC. By then, irrigation techniques had appeared in civilizations throughout the world, including Egypt, China, and Europe.  The roman used pipes to carry water from one place to another; less water evaporates from pies than from canals.  Across the Mediterranean, the Sahara was already dotted with artificial oases supplied by irrigation.  Irrigation also appeared simultaneously in the New World: Aztec, Incan, and Mayan cultures all used it.  In fact much of the credit for their success can be traced to irrigation, which made it possible to produce the enormous quantities of food needed to support their burgeoning populations (Ortho ’06: 11).  In designing human settlements few functions are more important than water supply.  In affluent countries the reliability and low cost of reticulated town supply has, for generations, led us to take it for granted, at prices less than one dollar per ton.  On a rural property, the design and construction of a reliable and efficient water supply system is generally the most important design issue and the greatest expense after house design and construction (Holmgrem ’02: 162). 
Most agricultural crops require 300 to 600 tons of water for each ton of dry substance brought to maturity (King ’11: 7). Ample rain means 35 to 40 inches per year. Regions with less than thirty inches of rain per year have to conserve moisture by leaving the land lay fallow for a year without crops, by mulching, irrigation and by growing crops acclimated to drier climates.  The accumulation of salts in soil that is caused by irrigation has already ruined vast areas of former paradises in New Mexico, Arizona and California. Of course, if it rained thirty inches and all of its came in the growing season that would be ample for many crops.  Rain that falls on frozen ground or on already saturated soil, conditions that often prevail in the Midwest in winter, does not do us much good.  Most of that kind of rain ends up in the Great Lakes or the Gulf of Mexico.  Soil cultivated when it is too wet will not support a good stand of any of the grains or legumes, or good pasture grasses.  It just produces gummy balls and slabs of soil that bake hard as rocks in the sun and grow up in milkweed and artichoke. “Rain makes grain” is a common saying among brokers on the Chicago Board of Trade (Logsdon ’94: 83, 84, 85).  

To calculate the number of gallons per minute of working or operating pressure, fill a bucket of a known size from an outside faucet.  Turn on the water full force, and count the number of seconds it takes to fill the bucket to the brim.  To calculate the number of gallons per minute (gpm) simply divide the bucket size I gallons by the number of seconds it took to fill, then multiply this total by 60 seconds.  The result is  the number of gallons per minute available at the faucet.  Here is the formula – Bucket size (gal.) divided by Second to fill; times 60 seconds divided by one minute = gpm -For example if a 2 gallon bucket fills with water in 10 seconds, the available flow is 12 gallons per minute.  Micro-irrigation keeps the root zone evenly moist at all times yet never so wet that the plants become waterlogged and subject to rot.  It delivers small amounts of water more often and over a longer period of than sprinklers.  Micro-irrigation emitters typically supply ½ to 2 gallons of water per hour (gph) – quite a contrast with sprinklers, whose flow is calculated in gallons per minute.  No effort is made to soak the entire area from above.  When applied slowly, water spreads laterally underground.  You simply place emitters close enough together that their coverage zones meet (Ortho ’06: 33, 74).

Porous pipe is the easiest and least expensive irrigation option.  Snake it around plantings, hook it up to an existing hose, and turn it on.  Hide it with a bit of mulch.  Usually made of recycled tires, it oozes water from tiny pores.  The location doesn’t have to be permanent but can also be buried 2 to 6 inches deep and become part of a permanent system.  Porous pipe waters unevenly, losing pressure toward the end of each length and overwatering low parts of its run while letting higher ones dry out.  It can only be used efficiently on flat ground. It is especially important to use a fine filter (about 200 mesh), because the pores are easily clogged.  The fittings for porous pipe tend to come apart under even moderate pressure, so use a special pressure regulator to keep the zone below 10 psi at all times.  Porous pipe is most often used in flower beds and vegetable gardens, under hedges, around large trees, and in mass plantings of shrubs.  Punch-in emitters can be inserted directly into pipe after you punch a hole into it.  Emitters come in regular and pressure-compensating forms.  The latter are the better choice.   They give off the same amount of water throughout the zone, even when there is a major difference in elevation or the tubing is particularly long.  Punch-in emitters have different flow rates, usually ½, 1, 2 and sometimes 4 gallons an hour.   In general, use ½ - gph emitters for clay soils, 1-gph emitters for loam soils and 2-gph emitters for sandy soils.  The three main types of punch-in emitters are drip emitters, misters, and in-line drip emitters.  Drip emitters can be punched into ½-inch pipe laid on the ground or inserted into the ends of ¼-inch or 1/8-inch tubing and held off the ground by stakes.  Misters are most popular in greenhouses and with specialists who grow high-humidity plants such as ferns and bromeliads.  Mist must be run at regular intervals during the day but only for a few minutes at a time, they should be on a different zone than any other emitter and preferably on a timer.  Attach the mister to their pot using a clip or stake. In-line drip emitters are a hybrid between a drip emitter and an emitter line.  Water flows through them and continues on, allowing some water to drip out as it passes.  Cut the tubing wherever water is needed, insert the bared ends into the cut section of the tube, and push back together.  Most are designed for ¼-inch tubing only.  They have a more limited range of flow rates than do drip emitters, usually only ½ or 1 gph.  In-line emitters are used mostly in flower boxes and vegetable gardens.  Emitter lines incorporate equally spaced emitters directly into ½-inch pipe.  As water runs through the line, some drips out.  The emitters come preinstalled at 12, 18, 24 and 36 inch spacings and are rated to dispense ½, 1, or 2 gph of water.  Lines with 1/2 –gph emitters are used for clay soils, lies with 1-gph emitters for loam soils, and lines with 2-gph emitters for sandy soils.  All emitter lines have the turbulent-flow design to keep them from clogging (Ortho ’06: 76, 77, 78).

Microsprinkler heads can spray in full circles or increments of a circle, even in strips.  Most cover a radius of 6 to 11 feet and are ideal for small beds.  The flow rate of microsprinklers varies from 7 to 25 gph, compared to only ½ to 2 gph for most emitters.  The radius of a microsprinkler, like that of a high-pressure sprinkler, should always overlap its neighbor’s.  Since there is little wind, drift, the minimum overlap is only 25 percent of the diameter, whereas high pressure sprinklers use a 10 percent, 90 percent spacing system.  Many microsprinklers require a minimum water pressure of 20 to 25 psi.  Don’t use more than 150 feet of ½-inch poly pipe per zone.  The gallonage per zone shouldn’t exceed 200 gph.   Micro-irrigation pipe is generally laid out as a series relatively parallel lateral lies that eventually form a rectangular shape.  Using parallel set 12 to 24 inches apart (that is, at distances where two water spreads meet) is the most efficient way to ensure even watering.  Set the lines closer (12 inches) in sandy soils, farther apart (18 to 24 inches) in loam or clay soils.  Connect parallel lateral lines to a single ½-inch supply line, called the header line, which connects back to the main supply line.  Connect the supply and lateral lines using tees and elbows.  The end of each lateral line must be closed off with an end closure.  Isolated plants will absorb water from anywhere within their root area, but, for more efficient results, place emitters or an emitter line a few inches from the base of smaller plants and at about one-third to one-half the distance away from the center of the foliage canopy for larger plants.  A small shrub needs only one emitter, but a tree with a 15-foot canopy requires six (15 divided by 2 ½ ).  For plants where four or more emitters will be needed, loop a short section of line around the plant and attach it to the supply line with a tee connector.  This setup is called a pigtail (Ortho ’06: 79, 83, 80, 81).

A proper faucet connection uses a series of connected valves that, in concert, control the systems water pressure, filtering and backflow prevention.  Individual zones are turned on and off by shutoff valves located at the head of each zone.  Start with a dual shutoff Y-connector, with one outlet attached to the water connection and the other outlet left available.  Use the Y-connector to assemble a second water connector for another part of the irrigation system, forming a simple two-zone manifold.  Next a backflow preventer is needed.  This is essential even if your municipal code does not mention it.  Fur surface irrigation systems, a simple faucet-type anti-siphon vacuum breaker is sufficient unless the local code states otherwise.  The filter is essential because the emitter outlets are so narrow that even the modern turbulent-flow emitters can be clogged by a few flakes of rust or other debris.  Y-filters are the best choice, since they are both efficient and easy to clean.  You can also use T-filters.  The pressure regulate will prevent abnormal levels of water pressure.  The simplest pressure-regulation device is the pressure-compensating flow control, which looks like a tiny washer.  Better known and more efficient are preset pressure regulators. 15, 20, 25 and 30 psi are the most common.  Be sure to install pressure regulators in the right direction; most casings have a stamped arrow indicating the direction of flow.   Add pipe thread tape or pipe compound to each threaded fitting to ensure a good seal.  One or two hose-to-thread adapters may also be needed.  Finish the connection by bracing it, if necessary, with metal or wooden stakes, and placing a 4 to 6 inch layer of gravel under its base to help absorb water resulting from flushing the filter.  Leaks are the most pernicious of irrigation problems.  Only when the problem becomes serious does water buildup saturate the ground to signal there is a leak in the area.  Improper seals of poly-pipe joints can be 
pipe can be repaired easily with a hole plug or with a repair coupling, also called a dresser coupling.  To install a repair coupling turn off the water and use plastic-pipe shears or a hacksaw to cut through the pipe at the leak.  Then part the two pipe ends far enough to slip on the repair coupling components, center the coupling body over the butt and tighten the coupling nuts and gaskets until firmly in place.  Repairing pipe is as simple as cutting out the damaged section and inserting new pipe and joints (Ortho ’06: 85, 116).
A PhD study comparing the streambed ecology of a creek with a parallel stream dominated by eucalypts shoed the willows were capturing 40 times more sediment and 10 times more phosphorous than eucalypts.  Another study aged the willows, sycamores and ashes long the creek and in an elegant use of statistical analysis and successional theory predicted the sycamore and ash would begin to dominate as the first generation of willows died.  Knowing that ecosystems can evolve at remarkably fast rates in response to human and other influences, we hope that the self-organizational power of nature can be embraced and augmented to create functional human ecosystems in relatively few generations (Holmgrem ’02: 264).  Edible plant that favor a damp or wet environment are Marsh mallow (Althea officinalis), Water chestnut (Eleocharis dulcis), Giant rhubarb (Rheum alexandrae), Valerian (Valeriana officinalis), Water chestnut (Eleocharis dulcis), Water cress (Nasturtium officinale), Water mint (Mentha aquatic), Wild rice (Zizania aquatic). In wet woodland/acid bogs Sphagnum moss (Sphagnum plumilosum) is a useful crop.  Water lilies (Nymphae tuberosa) are unique in that they not only grow on the water bottom like the water chestnut, but float on the surface.  Irrigation of other parts of the garden will be easiest if the pond occupied a high point in the garden, allowing passive flow. Well seals tanks admit no rubbish and are virtually immune to evaporation.  However, water quality may suffer because it is a completely lifeless environment.  Filtering through charcoal is a good method for cleaning collected water.  In the tank itself alkaline material will help keep the water sweet.  Crush chalk or limestone is ideal.  Closed water storages can also be used as heat stores over fairly long periods of time if properly insulated.  Nettles, dandelion and comfrey all add minerals and nitrogen to the water.  Tap water is often far cooler than plants would like.  Outside water butts have the advantage of bringing the water to the ambient temperature, and making it more acceptable to plant needs.  Reed beds can be used to create biological systems for cleaning water supplies.  

Reeds and other wetland plants have root structures which are adapted to anaerobic conditions.  Plants which are able to function in these conditions are very good at trapping and detoxifying heavy metals, chemical pollutants such as petrol derivatives, and any toxic waste in materials such as human sewage.  They do this by microbial associations at root level which trap these undesirable compounds by turning them into bound chemical forms.  An area of reed bed with as little as one square meter per person is adequate to deal with that person’s total waste water output.  Beds are constructed of layers of rock, gravel and sand from coarse through to fine, and are planted up with native species of wetland plants.  By designing a series of beds it is possible to offer primary, secondary and tertiary treatment of water in different stages.  The primary stage removes solid waste.  The secondary stage enables the breakdown of ammonium into nitrate material, and the third phase removes these nitrates and any phosphates.  The system becomes more aerobic as it progresses, and in the ore aerobic conditions more efficient bacteria exist.  Ideally the final water output should run through a reconditioning system to aerate the effluent water.  Some people maintain that such water should not be reintroduced for human consumption, however, water cleansed through a reed bed system is of considerably better quality than that put through municipal sewage systems which are often recycled into the drinking water supply.  In practice such systems work best with groups of people larger than the family.  In China, where millions of backyard sewage digesters have been built, the ‘methane digester’ turns the waste into compost, trapping and yielding as fuel the methane gas. A composting outhouse produces garden quality fertilizer six months from being filled.  Reed beds have sufficiently successful to operate on town scale, and a number of the municipal water authorities in Britain are now moving in  the direction of designing such biological cleansing systems (Bell ’04: 113-117, 124, 125).

A hydrological cycle has four apparently discrete parts: (1) the way water falls as rain and/or snow, (2) the way precipitation sinks into the soil and is either stored or flows below ground, (3) the way it runs over the surface of the soil in streams and rivers on their way to the sea, and (4) the way it evaporates into the atmosphere to be cycled again as rain and/or snow.  Microclimate is the climate near the ground of an immediate area as determined by topography and vegetation, which exert a local influence on microclimate, the prevailing climate of the times.  The soil combines the living and nonliving components of the landscape.  It is further enriched by the animals that feed on the plants, void their bodily wastes, and eventually die, decay, and return to the soil as organic matter.  And then there are the individual living organisms, which collectively form the species, which in turn, collectively form the communities that spread over the land (Maser et al ’10: 11, 160).  
Surface water is usually safe to drink in mountain springs and streams less than 1m wide, before it is contaminated by large animals, but should be boiled. Groundwater must be tested as not all is fit for human consumption.  The hydrologic cycle is the manner in which water from the sea, lakes, streams, rivers and moisture transpiring from the ground and plants, evaporates to be reprecipitated as rain, snow, or dew. Precipitation on land runs off in streams and rivers, and most eventually returns to the sea.  Some, however, soaks into the ground, to seep downwards into the rocks as groundwater.  The water-table represents the generalized theoretical upper surface of water-saturated rocks.  Rocks above the water-table are in the zone of aeration (vadose zone), because air is also present.  Rocks below the water-table are saturated with water, so no air is present; this is the zone of saturation (phreatic zone).  This zone passes downwards to great depths and, as it gets deeper, so the groundwater becomes more brine-like.  Some is water squeezed out of compacting rocks, some is meteoric (rain and surface) water from above.  Not all wells sunk to beneath the water-table will strike water.  However, if a well is sunk through an impermeable stratum to permeable rocks beneath, water confined in those lower rocks will rise up the well to its rest level, the piezometric surface.  Water-tables are not static, they fluctuate with changing seasons, rising in wet weather, falling in dry.  In very dry weather, a water-table may fall so low that it falls below river level and water from the river leaks down to the water-table.  Aquifer are rocks which are water-permeable; aquicludes are those which are not.  Aquifers may be granular rocks of many types, particularly those sandstones and conglomerates which are sufficiently uncemented to remain permeable.  Well-jointed quartzites can also be excellent water-bearing rocks, and their water is very pure.  

At 1 percent salts in solution water is termed brackish and 3.5 percent constitutes salt water. Apart from plants and other creatures specifically adapted to living in sea-water environments, this water would useless in a garden. Some edible plants with a high tolerance for salt water are Sea kale (Crambe maritima) and Hawthorn (Crataegus spp.), 111, 112.  A study in the Netherlands found that potatoes could be grown in salt water (Sanders ’15).  The sun evaporates the seas, which forms the greater part of rainfall which falls on land.  It also creates currents in the air which cause the winds and therefore create our patterns of climate.  Heavy soils should not be worked when wet, as this leads to compaction, so preparation of beds should be scheduled for drier spells. Water quality is maintained by careful storage.  Water can either be stored in flowing conditions, or in still tanks.  In very large gardens, where there is enough gradient in the land, and enough sources of water, it may be possible to create new streams.  Evaporation reduces the available water store in ponds that can be reduced by digging deep to keep the surface area small.  Shading the pond with overhanding trees and shrubbery will also reduce the direct sunlight, and therefore the rate of evaporation, as will plants with leaves on the surface of the water, such as water lilies.  This strategy will also help protect against the decreasing quality of water.  A vigorous population of living creatures is the best indication that the water quality is satisfactory.  If the pond is going to provide irrigation water then it needs to be designed with an upper and lower limit.  Overflow should be used to make a wetland garden.  

About 97.2 percent of all the world’s water is located in the oceans.  Of the other 2.8 percent, all but less than one-half of one percent is tied up in ice caps and glaciers.  The total amount of usable water is only about 0.003 percent of the total water supply on Earth.  The obvious water is that which we see on the surface in the form of lakes and streams, but groundwater makes up 97 percent of all fresh water in the United States.  The United States has been blessed with some exceptional underground water supplies.  The famous Dakota Sandstone, of South Dakota, at one time sustained flowing wells all the way east to the Minnesota border; but as more and more wells were drilled, this aquifer has had its pressure reduced substantially and many once flowing wells flow no more.  The extensive Ogallala Formation, a huge underground lake lying beneath parts of northern Texas, Oklahoma, New Mexico, Kansas, Colorado, Nebraska, Wyoming, and South Dakota is the principal geological unit in the High Plains aquifer, which underlies 174,000 square miles. This aquifer has a maximum saturated thickness of about 1,000 feet, an average thickness of about 200 feet and contains about 3.25 billion acre-feet of drainable water.  Recent count shows that more than 170,000 wells have been drilled into this aquifer for the irrigation of about 13 million acres of land that produces about 15 percent of the nation’s total production of corn, wheat, cotton, and sorghum and about 38 percent of the livestock.  Estimates are that about 24 million acre-feet (an acre-foot equals one foot of water, over one acre, which is 325,851 gallons) are being taken out each year.  The recharge is only about three million acre feet.  In places, the water in the Ogallala aquifer has dropped more than 120 feet.  The U.S. Geological Survey estimates that the volume of water in storage has decreased about 166 million acre-feet up to 1980 and computer models predict a continuing loss in water.  Each year it is estimated that Arizona uses 2 ½ million acre feet more of groundwater than is replenished by natural means (Youngquist ’88: 190, 191).

Dug wells are cheap and easy to dig provided the water-table is not too deep.  Drilled wells, or boreholes, provide purer and more reliable sources of water.  The bore is cased by iron pipe to prevent its walls from collapsing and to exclude water from the aerated zone and the upper part of the saturated zone.  Most water boreholes are only a few hundred metres deep often much less than 200m, with a diameter of 200 mm or more.  Many are drilled through an impervious stratum to reach water confined in an aquifer beneath.  Water ten rises up the bore to reach its rest level at the piezometric surface.  Artesian conditions exist when the rest-level is above the ground surface, and the water will then flow or gush from the borehole without need of pumping.  Usually, water must be pumped form the well either by hand pump, wind pump or motorized pump.  Underground water is found in small openings and voids in aquifers and moves very slowly.  Water is most difficult to find in areas of mica schists and phyllites where rocks are impervious and unjointed.  Water occurs in the sapropelic aquifer zone, between the unaltered rock below and the completely clay-altered material above.  Boreholes dug as far downslope and as far away from unweathered granitoid exposures as possible enjoy over 90 percent success at discovering an aquifer.  The main principle in finding water is to known the geology of the area and its structure, to know what the aquifers are and where they occur.  The problem is to find it exactly where it is wanted, at a convenient depth and in sufficient quantity to satisfy clients (Barnes ’88: 154-162).

The negative production externalities of concentrated animal feeding operations (CAFOs) have been described as including massive waste amounts with the potential to heat up the atmosphere, foul fisheries, pollute drinking water, spread disease, contaminate soils, and damage recreational areas that are not reflected in the price of the meat product. One study shows that property values on average decrease by 6.6% within a 3-mile (4.8 km) radius of a CAFO and by 88% within 1/10 of a mile from a CAFO. The large amounts of animal waste from CAFOs present a risk to water quality and aquatic ecosystems. According to the EPA, states with high concentrations of CAFOs experience on average 20 to 30 serious water quality problems per year as a result of manure management issues.  The direct discharge of manure from CAFOs and the accompanying pollutants (including nutrients, antibiotics, pathogens, and arsenic) is a serious public health risk. The contamination of groundwater with pathogenic organisms from CAFOs can threaten drinking water resources, and the transfer of pathogens through drinking water contamination can lead to widespread outbreaks of illness. The EPA estimates that about 53% of people in the United States rely on groundwater resources for drinking water. If a CAFO has contaminated a water system, community members should be concerned about nitrates and nitrate poisoning. Elevated nitrates in drinking water can be especially harmful to infants, leading to blue baby syndrome and possible death. Nitrates oxidize iron in hemoglobin in red blood cells to methemoglobin. Most people convert methemoglobin back to hemoglobin fairly quickly, but infants do not convert back as fast. This hinders the ability of the infant’s blood to carry oxygen, leading to a blue or purple appearance in affected infants. However, infants are not the only ones who can be affected by excess nitrates in water. Low blood oxygen in adults can lead to birth defects, miscarriages, and poor general health. Nitrates have also been speculated to be linked to higher rates of stomach and esophageal cancer. In general, private water wells are at higher risk of nitrate contamination than public water supplies (Hribrar et al ’10: 10, 11, 4).

In the third world aid workers set targets of around 40 liters of clean water per person per day.  In Europe and the US our average daily usage is 400-600 liters per person.  Massive amounts of energy is wasted because we insist that all water must be of the same quality, and by mixing all our waste water, from the toxic to the slightly soapy, into one big system.  Grey water is the waste from sinks, showers and baths and doesn’t contain sewage.  By intercepting the waste pipe from your sink you can divert the flow into a compact cleansing system which will easily give water clean enough for the garden (Bell ’04: 47, 48).  Plants that have a high saponin content make a lather with water.  Some soap plants: Horse chestnut (Aesculus hippocastanum), Agave (Agave americana), Soap lily (Chlorogalum pomeridianum), Ivy (Hedera helix), Ragged robin (Lychnis flos-cuculi), Pokeweed (Phytolaca americana), Poplar (Populus trichocarpa), Soap-bark tree (Quillaja saponaria), Soapwort (Saponaria officinalis), Soapberry (Shepherdaria canadensis), White campion (Silene alba), Red campion (Silene dioica), and Soapweed (Yucca glauca). Other plants are health washes for various purposes.  Sweet chestnut (Castanea sativa), Lawn chamomile (Chamamelum nobile), Honeysuckle (Lonicera ciliosa), Wild chamomile (Matricaria recutita), and Rosemary (Rosmarinus officinalis) for hair-washing.   Dwarf mallow (Malva pusilla) as a tooth cleaner and New Jersey Tea (Ceanothus americanus) wash for skin complaints (Bell ’04: 119). 
8. Propagation and Seed Saving
Almost all beginning gardeners who love their work plant gardens that are too large and then don’t have time to tend them properly.  Good French intensive gardeners can raise more on a hundred square feet than others can on three times that much space because they can concentrate water, soil nutrients and their labor on a smaller area.  Thirty acres take the same amount of time that a large operator spends, with several workers, on a thousand acres, but costs will be lower because payroll is zero and tools cheaper, while production per acre is much higher.  This economic truth becomes even truer as the number of acres farmed diminishes below twenty. As farms become smaller than three acres, yields start increasingly dramatically. Work is better achieved if there are many activities in progress, spread over the entire year.  Biointensive methods work more practically with high value crops like vegetables.  On raised beds of 100 square feet in size vegetable production can be increased from 2,000 to 14,000 pounds (Logsdon ’94: 1, 2, 11, 160). Fruit trees are excellent trees to grow in fencerows where in addition to plenty of light, the grazing animals are handy for eating up the drops and surplus fruit.  Scattering fruit trees out along forest edges and fencerows is less harmed by insect predation than the ones clustered in the more formal orchard (Logsdon ’94: 136). The key to successful small farming is marketing (Schwenke ’91).  

Plants fall into three main categories: annuals, biennials and perennials.  Annuals grow from seed, reseed and die in a single year.  Biennials take two (or sometimes three) years to complete the same cycle.  Perennials live for a number of years; exactly how many depends on the species and site.  In designing the permaculture garden it is essential to give prominence to perennial plants.  Perennial crops are labor saving because you do not have to replant them every year.  Also, because they occupy one place for a long time they have the additional benefit that they greatly aid soil fertility.  By having the time to build deep root structures they mine the minerals way down in the ground which are essential to plant health.  Plants are highly selected to give better yields.  The garden cabbage of today is several centuries of careful management away from its wild ancestor.  In the Andes (original home of the potato) native growers would not dream of cultivating potatoes alone.  They might be interplanted with tuberous nasturtiums, or other plants; to give greater soil and plant health (Bell ’04: 64,65, 141).  The reproduction of plants fall into two categories.  The first is the vegetative or asexual reproduction.  This includes all the natural methods of propagation that do not involve sexual activity.  New plants that develop by runners, suckers, tubers, corms, rhizomes, root suckers and layering are included in this vegetative process.  The most common method reproduction in the plant world is seed.  This method involves sexual activity (Riker & Robbenberg ’76:53).    
Every gardener should be a plant breeder.  Developing new vegetables doesn’t require a specialized education, a lot of land, or even a lot of time.  It can be done on any scale. Professional plant breeders are engaged, almost exclusively, in developing commercial varieties of vegetables.  Seed should be harvested when the plants proceed with their natural process of making and dispersing seed for as long as possible.  Fruits should become as mature as possible without actually rotting, falling off, or being eaten by bugs or slugs, or stolen by birds or squirrels.  Adequate seed of some crops can be obtained from fruit that is at eating stage, but the best-quality, largest, most vital seed comes from fruits that were harvested way past prime eating stage.  You can save adequate seed from eating-stage tomatoes, for example.  But when the tomato has softened way past edibility the seed is bigger and fatter and will germinate more enthusiastically, give rise to more vigorous seedlings.  You can save good melon seed from the fruits as you eat them.  But the best seed comes from fruits that have matured beyond eating stage it the field.  Fruits intended for seed can be marked with tape.  For plants that produce dry seed, such as beans or mustard or most flowers, it is best to let the plants or stalks mature and dry out completely in the field.  Harvest earlier only if necessary.  Generally, this is because of wet weather or the presence of animal competitors.  Some seed crops are harvested before the plant is completely dry because the seed shatters, that is, pods release the seed to fall out on the ground.  With buckwheat, for example, the earliest, biggest seed starts to drop long before all the seed is mature.  Getting a good yield of a crop that has shattering seed requires guessing at the best harvesting time.  The goal is to recover most of the early, big seed and as much additional seed as possible.  Usually the best harvesting time is just a bit after the earliest seed begins to shatter.  Snip the flower-heads and clip pods here and there as they start to dry, and put them in containers.  When returning home tuck the open bags and containers away on a shelf to let the seeds finish drying. Write on the index card that accompanies the seed.  Seed type, harvest date, whether anything else of the same species was growing in the garden, and if so, what it was and how close, plus anything unusual that prompted the saving of the seed of a particular plant. 
When cleaning the seed, it goes into a new container, and the card goes along.  For growing larger amounts of seed, the basic harvesting equipment includes more paper bags, some 5-gallon buckets, and tarps.  You will often plant an entire row or section of arrow or bed of the crop for seed production.  I stop my watering my brassicas in the summer to hasten seed drying.  Rains or overhead watering damage seed quality once the seed begins to dry.  So if you have summer rains or your plants are exposed to overhead watering, you will usually let the plants dry out only partially.  Then you’ll cut the plants and stack them loosely somewhere under cover to let them finish drying.  Seed from bunching onions (Allium fistulosum) is harvested by clipping the flower stalks as they dry and turning them upside down inside open paper bags.  When the seed-heads are dry, most of the seed will fall out spontaneously or with just the gentlest shaking.  The basic rule for storing most seed is “cool and dry”.  Seed stores best in the coolest, driest place in your house.  Other than learning that onion family seed is quite short-lived, longevity of different types of stores seed ae not found to be too useful.  Prime handcrafted, homegrown seed keeps much longer than standard commercial seed.  Well-grown squash or corn or bean seed can last at least five years at room temperature.  For longer-tem storage, freeze seed and leave it in the freezer (Deppe 00: 243-247, 269).
There are two basic kids of seed-processing situations.  “Dry processing” refers to seeds associated with dry pods and other dry plant debris.  Beans, peas, and mustard are examples.  The goal is to separate the seed from all the rest of the dry plant material.  In most cases this is necessary because the junk takes too much room to store, and it is full of bugs or eggs of bugs that would eat most of the seed during the winter.  There are two stages to dry processing.  First we use mechanical force of some type to release the seed from the pods or plant material.  Then we clean so as to separate the good seed from the bits of leaf, pod, stem, chaff and other junk.  With 1/8-inch and 1/4 –inch screen just about anything can be separated. Winnowing involves separating seeds from debris by using wind or air.  A traditional Native American method for winnowing is to toss the seeds in a basket in the wind.  You are supposed to toss the seeds and small debris skillfully into the air and catch the seeds gracefully, repeating the process until the chaff has all blown away.  Small lots of tiny dry seeds don’t always need to be cleaned.  For example, don’t clean shungiku (edible chrysanthemum) seed.  “Wet processing” refers to seeds that are associated with fruits.  The seed has to be separated from the fruit, washed, and dried.  Often, a fermentation process is involved. Tomatoes, squash, and cucumbers are examples of crops whose seeds require wet processing. To wash seed you simply put the seed in some water and rinse it.  To fermentation-process seed you put the seed in some water and let it sit around for a while.  Then you wash it.  When you wash the seed, you remove various germination inhibitors that prevent the seed from germinating inside the wet fruit.  So, after the washing, it’s important to dry the seed quickly to keep it from sprouting.  Seeds of many fruits and berries can be cleaned just by washing them in water.  Other fruits, such as tomatoes and cucumbers, have seeds that are coated with gelatinous material.  The gel makes cleaning and handling the seeds difficult or impossible and it usually also contains germination inhibitors.  So we need to add a fermentation step to the process, to digest the gel and release the seed.  After fermenting or washing, the seeds are wet and their germination inhibitors have been removed.  Therefore, to prevent germination or any loss of viability the seeds must be dried promptly.  Little seeds can be dried quickly I sieves or on screens, given a wind or a fan to keep air moving over them.  Larger wet seeds, such as fermentation-processed squash, require auxiliary drying of some sort.  I use a food dehydrator set on 95°F for up to 8 hours (Deppe ’00: 247).

Tomato seed, for example, is surrounded by a gelatinous layer that contains germination inhibitors.  In processing seed, this layer is either removed by an acid treatment or digested by fermentation.  For most gardeners, the fermentation method is easiest, and it also eliminates many seed-borne diseases.  Start by cutting each fruit in half across the pattern of internal seed cavities.  Use your thumbs to dig and squeeze the juice containing the seeds out into a bowl.  Put this fluid in a clear plastic cup of suitable size.  Clear cups are helpful to see the fermentation happening.  Don’t add water.  Don’t stir.  Usually, a mat of mold will form at the surface of the juice.  At some time after that, the seeds will be “done”.  After the fermentation has been proceeding for a day or two, as indicated by the bubbles, or after the surface mater of mold forms, test the seeds, and test them every day until they are done.  Drop the seeds gently into the container, removed some fluid seeds, and put it into a small strainer.  Hold the strainer under the faucet to wash the seeds.  Then feel the seeds.  If the gel around the seeds is all gone, they’re done, and it’s time to end the fermentation.  If the test seeds still have gel on them, wait a day and test the batch again.  If you ferment the seeds too long, viability of the seed and vigor of the resulting seedlings is harmed.  Dry the seeds in the strainer.  Use the flow of water from the faucet to spread the seeds evenly out in a layer on the strainer.  Then set the strainer somewhere that has good air circulation, such as in front of a fan.  After only a few hours, the seed will be “semidry”.  Then rustle up the seeds in the strainer with my fingers, spreading them around and abrading them a little against the strainer.  The object is to separate the seeds from one another so that they don’t dry together in clumps.  Then spread the seed out in the strainer and forget about them for a while –several days or more).  By then the seeds are dry enough to store. For a big batch of seed, start by harvesting the whole, overripe tomatoes into 5- gallon buckets.  Then stomp them lightly to break the skin and release the seeds.  Transfer the tomato material to 5- gallon buckets form fermentation and usually ad a little water in order to facilitate the release of the seeds from the fruits and to make it easy to stir the mess.  Not more than 50 percent water.  An average is about one pound of seed for every 100 pounds of fruit (Deppe ’00: 250-255).

Seed dried at room temperature usually has a moisture content of 10-20 percent.  That is not dry enough to store in air-tight containers or to freeze.  Such seed should be stored in paper envelopes or bags or other containers that allow some air exchange.  Seed stored in paper is subject to attach from insects or pests, however.  In addition, many kinds of seed have insects or insect eggs in them as they come from the field.  Such seed will be destroyed inevitably if we don’t take measures to kill the insects and insect eggs.  Freezing is a good preventative measure.  Storing seed in glass jars or, for bigger amounts, in 5-gallon buckets is an effective way of preventing infestation of both insects and rodents.  Only very dry seed can be stored in plastic bags, jars, or other airtight containers.  And only very dry seed can be frozen.  Most little seeds like mustard and lettuce can be dried well enough without artificial drying.  Only if you live in a desert area, though, are you likely to be able to dry bigger seed such as corn and beans to the “very dry” point without artificial methods.  Test small seeds or thin ones such as squash by bending them.  If they are “very dry” they will snap instead of just bending. With bigger seeds such as corn, beans, or peas, do the “hammer test”.  Take a few seeds outside and put them down on a piece of brick or concrete.  Hit each seed with a hammer.  If the seed is “very dry” it will shatter like glass when hit.  If seeds are inadequately dry, they will smash or mush instead of shattering.  “Very dry” corn or bean seed has a moisture content of about 6 to 8 percent.  This level of moisture is optimal for storage.  Too much moisture and the seed remains physiologically active and contin8ues to respire; longevity is affected.  Too little moisture and viability as well as longevity will be affected.  To dry seed to the “very dry” stage for freezing or storing in airtight containers, you can use either silica gel or a food dehydrator that has a thermostat.  Big batches of seed take lots of silica gel, which you then need to dry in the oven to reuse.   It’s easier to dry the seeds in a dehydrator.  Many people use small round food dehydrators to dry seed.  Set the thermostat to 95°F and dry the seeds for up to about 8 hours.  Eight hours is enough to take big squash seeds that have just been fermentation processed all the way from fully wet to very dry (Deppe ’00: 255, 256).
Bulbs are ordinarily planted in November, at specified depths; the smallest and shallowest flowers tend to bloom earliest.  A bulb is composed of either modified leaves in the form of scales, as in the Lilies, or the bases o of ordinary leaves folded around each together, as in Crinum, and held together by a more or less flattened axis.  For those bulbs that do not divide artificial means are resorted to for the purpose of multiplication.  The central bud is cut out, or destroyed with a pointed stick, and this causes the bulb to develop lateral buds.  Or the base divided into four or more pieces, and this results in the formation of numerous bulbils.  Bulbs with scales, such as Lilies, may be propagated by breaking off the scales and pricking them separately into pans of sandy soil.  Some Lilies have bulbils in the axils of the leaves that may be removed and planted.  Many bulbs develop offsets from the base.  Bulbs can be forced to bloom indoors earlier than they normally would outdoors.  The easiest bulbs to force are crocus, galanthus, hyacinth, narcissus, scilla, and tulip.  Forcing bulbs includes two phases.  The bulbs develop buds and foots in the first phase and bloom in the second.  Being the first phase I October or early November.  Plant the bulbs in pots and keep them at a temperature of 40 degrees F. for 8 to 12 weeks.  Bulbs can be kept in potted outdoors or in a cold dark room indoors at 40 degrees F.  Do not let the soil in the pots dry out; water bulbs every day.  The second phase being about mid-January after shoots have appeared on the bulbs.  When the shoots are well out of the necks of the bulbs, bring the bulbs into a cool, bright room that can be kept at 55 degrees F.  They will bloom in about 1 month. Discard bulbs that have been forced.  They seldom grow well when replanted in the garden.  A Corm is a short, solid, fleshy, more or less conical stem on which roots grow, either from the base only, or from all parts; the buds also may be scattered in like manner.  Some buds grow into new corms which supplant the old one, as in Crocus.  Nearly all corms multiply themselves freely, and it is not therefore often necessary to do more than remove the young offsets to grow them.  Gladiolus produces numerous small basal corms called spawn”; they also develop clusters of small corms of the flower stems.  A Tuber is as short thickened rhizome or stem, bearing buds and node-like scars, the best examples being the Jerusalem Artichoke, the Potato and the Yam.  Propagation by means of tubers is simply stem division, and wherever a bud can be severed with a portion of the fleshy stock, it may be utilized (Riker & Rottenberg ’76: 23, 25).  

If a branch of shrub or ornamental plant is wounded and the wound is covered with rooting medium – soil or sphagnum moss – the branch usually will strike roots while it is still attached to the parent plant.  It then a be severed from the parent and set out as a new plant.  This method of propagation is layering.  It is successful with more species of trees and shrubs than is any other method of vegetative propagation.  Layering usually is most successful if done is spring or in late summer; rooting is most vigorous in cool weather.  If a branch is low and sweeping and can be bent to the ground easily, layer it by burying the wounded part in soil.  This is called simple layering.  If the branch cannot be bent to the ground, layer it by wrapping the wound with moistened sphagnum moss.  This is air layering.  Professional propagators use many variations of he layering-in-soil method of propagation.  The easiest for the home propagator is simple layering – burying a single branch in the soil with only its tip protruding.  Before making a simple layer, work leaf-mold or peat and sand into the soil where the branch will be layered.  Begin the layering operation by wounding the branch.  Make a slanting cut 2 inches long on the upper side of the branch about 12 inches from the tip.  Dust the cut with rooting stimulant or soak it in rooting hormone.  Then fasten the branch to the soil.  Pin it down between the trunk and the cut with a wooden peg or wire wicket, or weight it with a stone.  After the branch is pinned to the soil, bend the tip upright.  As you do this, twist the branch as if you were turning a screwdriver one-half a turn.  This will open the cut.  Next, place a stone against the branch to prop it up right.  Cover the pegged branch with several inches of soil into which leafmold or peat and sand have been worked.  Mound the soil around the upturned stems so the wound is 3 or 4 inches underground.  Pac the covering soil firmly.  Mulch the soil over the layered branch with straw or leaves.  Water frequently; keep the covering soil moist.  When the layer has formed roots – the following sprig for spring-layered branches, or the second sprig for fall-layered branches – cut the rooted branch free from the parent plant.  Leave the new plant in place for 2 or 3 weeks after it is severed from the parent.  This will give it time to recover the shock of being cut.  Then transplant it to a nursery bed, where it should be tended carefully for a year (Riker & Rottenber ’75: 31). 

Clones are grown from cuttings.  Many plants, like the Strawberry, produce runners, which proceed along the surface of the ground, deriving nourishment from the parent plant, and develop later a bud on the upper side, and rudimentary roots.  These, under favorable circumstances, root into the soil and assist in the extension of the parent plant.  The point of the runner proceeds, and another plant is formed at the next joint or bud, and so on.  In propagating by runners, if the object be to obtain as may pants as possible, the parent plants should be prevented from flowering.  If particularly strong plants are required, the runner should be stopped after it has made one or two buds.  Many herbaceous plant may be propagated by cuttings, from roses and spring-flowering shrubs in midsummer when the new stems are no longer succulent but have not yet become hard.  Cuttings of some evergreens – holly, yew, arborvitae, and juniper – root best if they are taken from the plants in late fall or early winter, after they have been subjected to several heavy frosts.  Boxwood cuttings ca be taken at ay season.  One way to root the cuttings is in a flower pot that is kept covered in a plastic bag.  The plastic cover allows the cuttings to “breathe” but prevents loss of water.  For a rooting medium, use a mixture of 1 part clean sand and 1 part peat moss.  Moisten the mixture.  When the mixture has the proper amount of moisture, only a drop or two off water will come from a handful that is squeezed tightly.  If you get the mixture too wet, add dry sand and peat to it.  Fill the flower pot with this rooting medium.  Now make the cuttings.  Make a slanting cut through the stem 2 to 6 inches from the tip of the cutting.  Strip the leaves off the lower half of each cutting and dip the base of the cutting in rooting stimulant.  Insert the cutting to about half its length in the rooting medium.  Put the cuttings close together; a 6-imch flower pot will hold 10 to 12 cuttings.  When the flower pot is full, spray the cutting lightly with water.  Now place the flower pot inside a polythene freezer bag.  Twist the top of the bag closed and fasten it with a rubber band.  This forms a miniature plastic greenhouse that is vapor proof; the cutting will need no more water until they are well rooted.  Set the cuttings in a window where they are exposed to daylight but never to direct sunlight.  Heat from direct sunlight may kill the cuttings.  Cuttings of most plants will form foots within 2 months.  Cuttings made in midsummer should be rooted by fall; those made in winter should be rooted by spring.  After they have been in the flower pot for 2 months, very carefully dig up one of the cuttings and inspect it for rooting.  If no roots are visible, replant the cutting, close the bag, and set the flower pot back in the window.  Hold summer cuttings until spring, winter cutting until early summer.  Then inspect them again for rooting.  Continue periodic checks bout once a month, until the cutting root or until they turn brown or black, indicating death of the cuttings.  Chrysanthemum cuttings are easy and the only way to propagate the plant in a hurry.  After cutting have rooted, grow them in a coldframe for one winter before planting them in their permanent location.  Harden the plants for moving to the coldframe by opening the plastic bag for an hour or two each day.  After a week of this, the plants should be hardened enough to move safely.  If cutting root in spring or early summer, transplant them immediately form the pot to an open coldframe.  In fall, cover the coldframe with Reemay or plastic sheeting. If cutting root in late summer or fall, either transplant them immediately form the pot to a closed coldframe, or place the entire pot of cutting in the coldframe and transplant in the spring.  Transplant new trees and shrubs to their permanent locations after they grow 12 to 24 inches tall (Riker & Rottenber ’76: 42, 37, 38, 41). 

Many kinds of trees and shrubs can be propagated from cuttings.  One parent plant yields enough propagating material to start a large number of new plants.  Some trees and shrubs can be propagated by grafting.  Bud grafting produces a large number of new plants.  Cuttings, or slips, made of newly formed wood are easiest to root.  All plants that readily throw up root suckers may be propagated by cutting of the roots.  Although the normal formation of growth buds is in the axils of the leaves, yet buds frequently appear irregularly on any part of the stem and roots.  If healthy, vigorous roots of, for instance, the common Hawthorn, are chopped into short pieces, scattered on the surface of a piece of raked, dug ground, and then covered with soil, they will develop plants.  Although cuttings of the roots will strike when laid horizontally, yet it is often better to plant them in an upright position, with their tops level with the surface.  The cutting may be from 3 to 9 inches in length; and in planting, care should be taken that the end which was nearest the stem be placed uppermost.  The Plum, Apple, Pear, Quince, Rose, Rinbia, Poplar, Elm, Mulberry, Maclura, Rhus, Calcyanthus, Paulownia, and Sophora are some amongst the many trees which may be propagated from roots.  Many herbaceous plants, as the Horseradish, Sea-kale, Anemone japonica, etc., may also be increased in the same way.  The rats ate my sea-kale seeds, that must both be air dried in a paper bag and protected against rats in glass containers)  It may be mentioned that a plant raised from a root cutting bears leaves, flowers, and fruit exactly similar to those of the original tree.  For grafts to be successful, the transferred part – the scion – must be from a plant that is closely related to the rooted part – the stock.  For example graft pink dogwood scion on white dogwood stock, or graft hybrid tea rose scion on multiflora rose stock.  The growing tissues of the scion and stock must be in close contact for the two parts to unite.  This growing tissue –the cambium – is the soft layer of cells between the bark and the wood.  The most useful types of grafts for the home propagator are bud grafts and cleft grafts.  The stems of young trees may be inarched to form trellis-work, or an arch.  Summer shoots may also be inarched on shoots of the same age, or on a stem or branch several years older than themselves.  In this way branches which have died or become diseased may be readily replaced by others.  The parts to be united should be firmly bound and held securely to prevent friction by wind.  If the bark is removed from the parts to be placed in contact, the union will be all the quicker.  Quaint arbors have been constructed by planting a number of young trees in a circle, then bending them over and binding them firmly together at a height of about 12 feet.  Ultimately they unite and appear to be one tree (Riker & Rottenberg ’76: 41, 44, 48).

Hawthorne (Crataegus spp.) is supreme herb for the heart (Elvin-Lewis ’77: 194)(Gladstar '12).  The berries are tasty and often enjoyed in syrups, jams and jellies.  They also make good medicine, as do the flower and leaf.  The berries, leaves and flowers are rich in bioflavonoids, vitamin C, antioxidants, choline, acetylcholine, quercitin, triterpenoids, cretegin, rutin and procanidins, which feed and tone the heart.  Hawthorne works in part by dilating the arteries and veins, enabling blood to flow more freely and releasing cardiovascular constrictions and blockages.  It strengthens the heart muscle while helping to normalize and regulate blood pressure.  It also helps maintain healthy cholesterol levels.  Hawthorne is outstanding both to prevent heart problems and to treat high or low blood pressure, heart disease, edema, angina and heart arrhythmia. Hawthorn doesn’t store in the body and isn’t accumulative in action, it’s important to take on a regular basis if using as a heart tonic.  Hawthorne also helps to stabilize collagen and support the health and repair of ligaments, tendons and muscles.  Hawthorne strengthens capillaries, useful for bruises.  Combine with lemon balm, the milky tops of oats and St. John’s wort for a wonderful tea that helps alleviate grief.  Powder dried Hawthorne berries with cinnamon, ginger and cardamom powder and sprinkle on boiled or steamed vegetables to boost flavor and treat heartache. The trees are hardy and can live 200 years.  Some species are short and scraggly, some grow as thick hedgerows in the Irish, English and Italian countryside, all have thorns.  Hawthorne does well in full-sun or partial shade at the edge of a forest or wooded area.  It prefers rich, alkaline soil.  Several varieties can be found at nurseries but hawthorne self-sows readily, and it’s easy to dig up the young saplings usually found in abundance beneath the mother tree to transplant to a new location (Gladstar '12). Adverse reactions are found in about 20% of hospitalized patients receiving Digitalis preparations (Elvin-Lewis ’77: 184, 186). The FDA required warning for Digitalis and related cardiotonic drugs for human use in oral dosage forms, states "Digitalis alone or with other drugs has been used in the treatment of obesity. This use of digoxin or other digitalis glycosides is unwarranted. Moreover, since they may cause potentially fatal arrhythmias or other adverse effects, the use of these drugs in the treatment of obesity is dangerous" 21CFR§201.317 to which could be appended, "Hawthorne is the supreme herb for the heart – fresh fabric, vegan diet, athletic exercise routine; antibiotics cure endocarditis”. 

The best way to establish most long-lived timber species is to grow them with fast growing, soil-improving nurse species (such as acacias in Australia and alder in the Pacific Northwest), which also have the effect of increasing uptake of carbon in the early years.  Even with increased use of perennial crops, annual and biennial vegetables and field crops remain essential to sustenance and culture.  Most of these crops produce large amounts of seed, a superabundance that astonishes novice gardeners used to a few seeds in a packet.  Maintenance of a seed line by regularly growing and saving seed is one of the most important examples of catching and storing energy.  Even though the total amount of energy in a seed is small, its density and potential value are very high.  For a limited range of locally hardy crops, simply letting some self-sow each year is all that is required.  With others, isolated growing and careful selection of seed from many plants is necessary to prevent undesirable cross-pollination that could degrade the seed line.  Seed of some species can be stored for years, even decades, while others last only a single season.  The rapid buyout by the agribusiness multinationals of most of the established seed companies in the 1970s and 1980s and their promotion of junk hybrids jump-started the modern seed-saving movement.  One of the advantages of perennial plants highlighted by permaculture is that they do not require saving of seed and growing again every few years.  Once established, most perennial plants have plenty of years to produce seed and other propagules adequate to ensure reproduction.  Stores that are naturally dispersed and diffuse make centralized and inequitable control more difficult.  This is especially true of seeds, despite the enormous effort by agribusiness corporations.  Stores (such as fertile soil, water and forests) that are large and low-value (per unit of weight) are resistant to theft.  Resistance to the violence of civil unrest, terrorism and war is more problematic, but these stores are less vulnerable to violence than the usual symbols of wealth in building and consumer goods (Holgren ’02: 43, 44).

Trees can be propagated by sexual and by vegetative means.  Sexual reproduction takes place when a fruit is formed by (male) pollen reaching the (female) part of the flower.  Often, to be successful, the pollen must have come from a different variety of the same tree.  The resulting fruit contains seed which, if germinated, produces a new tree.  This tree will have very different characteristics from its parents, although it will be based on a combination of their qualities with its own individual development.  In orchard trees, however, vegetative propagation is a process of human management.  A ‘stock’ is selected for its particular virtues, such as hardiness and vigor of growth and disease resistance.  This is young tree with a good single stem and healthy rooting system.  On this stock is grafted a living branch from a tree which ash some particularly desirable fruiting characteristic.  After one year the remains of the top of the stock are cut away, and the choice variety takes over. Sexual reproduction offers random variation, whilst vegetative propagation offers reliability.  Trees which have random variations, that is new characteristics, are known as ‘sports’.  If planting a seed, we do not know what the new ‘sport’ will be like.  Good varieties are multiplied ‘true to form’ by grafting on to stocks.  M26 is an apple stock which is dwarfing, making mature trees about three meters across, and two and a half meters high.  Varieties of fruit and nuts are known as ‘cultivars’ indicating that they are the product of human management rather than varieties collected in the wild. Most cultivars are sold on stocks selected to limit the size of the tree to increase its fruit yield and to make it easier for picking.  There are a small number of cultivars which are genetic dwarf trees, that is, they naturally grow very small (Bell ’05: 159 160).

Trees develop a root system underground equally large to the size of the tree above ground.  It’s therefore a good idea to prepare the ground well, as once the tree is in you cannot get underneath it to improve matters. Trees are best bought bare rooted from recognized nurseries. Bare rooted means they are dug in late autumn or winter, and shipped to you without soil on their roots.  This can be done when the tree is dormant without undue damage. Although the tree will lose roots in the process.  With proper care these will regenerate.  Trees sold in pots with their root ball intact will be less successful in sending down new roots, as they will tend to feed off the existing root ball.  If using container grown trees tease apart the root ends, and be sure to plant into similar soil to that in the container, importing it to your orchard if necessary.  Plant the tree into a prepared pit, being careful not to cover the graft.  If possible it is better to avoid stakes so that the tree grows with a natural resistance to wind stress.  Tree guards should be used if there is a risk of damage by rabbits, hare and deer.  They can be bought, or fabricated by tying plastic bags round the lower part of the tree.  Detailed planting requirements are only for high value trees, such as bought fruiting cultivars.  If planting ‘wild’ fruit or forest trees it is quite adequate to make a slit a spade’s depth in the soil, or to cut through the back of an upturned turf to bury the roots.  The labor is less, and the success rate is extremely high.  Make sure the tree is watered well in its first year of establishment.  A bucket of water a week is advisable.  Don’t pay lots of money to buy large trees.  Smaller ones establish quicker, and soon catch up on the older plantings.  Deciduous fruiting trees need frost to keep their cycles regular.  Unseasonably mild winters lead to stress induced budding, which can be damaged by late frosts.  Without proper cold seasons the tree’s biological clock goes wrong.  In warmer zones these trees can be planted in frost hollows.  In cooler climates, it is important to plant trees running down slope to let the frost run away (Bell ’05: 160, 161).

Some plants will ‘take’ by pushing cuttings into the soil.  When cutting roots, a new plant grows which is genetically a copy of the donor plant.  For trees a more involved process is usually needed.  Living material is taken from a tree which has the desired characteristics and is grafted onto an existing rooted tree.  Trees have many possible yields: sap, leaves, flower products, fruit, thinning wood, timber, other plants. Sap can be taken from certain trees to make wine or sugars (e.g. birch or maple).  Leaves can in some cases be eaten, or made into wine (i.e. oak leaf wine).  Flowers can be picked (e.g. lime) for tea.  They also provide food the honey bee.  Fruit might ‘top fruit’ (e.g. apples pears, plums) or nuts and seeds (e.g. hazel or walnut) destine for human consumption; alternatively they might be collected or free range grazed for animal feed (e.g. acorns, beech mast, mulberries).  Limb thinnings can be gathered for firewood and construction.  Timber is gathered when larger trees are felled.  The more thinnings used the less we need to down big trees.  Trees which regenerate after cuttings are particularly useful.  Hazel, sycamore, ash, and hornbeam coppice very well; that is they can be cut off at ground and the old stump will usually regenerate by throwing out new branches.  Cycles of coppice can be set up over five to twenty five years, depending on site and tree.  Willows are coppiced or pollarded.  Pollarding means cutting off branches at head height, a technique used well on limes (Tilia spp.) and plan trees. Tree crops will include the yields of climbers (e.g. blackberries, ivy pollen) and epiphytes and parasites (mosses, ferns and fungi).  In feudal societies woodlands were severely governed by statute.  Some trees need to be at the edge of clearings, some can tolerate deep shade.  Some (beech in particular) cast such a deep shade that little other than fungi can live under them.  Alder and willow, with bog myrtle on acid upland and alder buckthorn in lower climes are examples of trees whose role in nature is to reclaim wetland.  By having respiratory systems which can survive in the anaerobic conditions of wet bog, willows and alders put down roots and stabilize the ground.  The wetland succeeds to carr (damp former bog with incipient tree growth), and in time dries out to scrubby woodland.  Trees with wetland root systems (especially willows) can break up building foundations.  Nitrogen-fixers can be interplanted to enrich the soil.  For instance, alder, Robinia or Caragana arborescens between fruit and nut trees.  The most useful trees to have in a garden are fruit and nut trees.  Every fruiting tree will need other trees to cross pollinate it.  Some cultivars are described as ‘self-fertile’, which means they crop without a cross pollinator, but these are even more prolific given a pollinating partner.  Be careful I selecting fruit trees that have adequate frost hardiness for your site and latitude.  Fruit trees can suffer from biennialism.  This is a tendency to flower and fruit every other year.  This can be kept at bay by preventing the tree from overcropping.  If a tree is very successful at pollination time it’s as well to remove excess fruit by late May or early June.  This conserves the energy of the tree.  Autumn and late winter pruning encourages woody growth, whilst summer pruning encourages the formation of fruiting buds (Bell ’04: 133, 135, 136, 140).

Pruning is the art of cutting back the tree to make it more productive.  Pruning is a good way of removing small areas of diseased wood from a tree, and keeping the plant healthy.  Certain shapes of tree offer opportunities for increased yield: pruning the tree to a pyramidal shape means trees can be planted closer together.  An open ‘bowl’ shape admits maximum sunlight, encouraging high yield per tree, whilst keeping the tree short is easy to pick from.  Other shapes offer the opportunity of growing trees against walls and fences, or as barriers in their own right.  The most common shapes for this are cordons, espaliers and fans. Cordon means growing the tree as a single stem with fruiting spurs on it, planted at an angle, pruning out any side branches.  Espaliers have a central vertical trunk with three or four horizontal branches on each side.  Fans have a short central trunk with many radiating branches growing straight form the crown. Some species prefer different shapes, cherries and peaches making good fans, whilst apples and pears can be espaliered.  Cordons take less space and fruit earlier in their lives than the other two shapes, and mean that you can get more varieties into a smaller space, however they have smaller yield per tree.  A neat variation on the theme is the step-over espalier, which has a single horizontal branch usually less than a foot from the ground, which makes a fruiting border to a vegetable plot. All of these shapes require ‘training’, tying the branches of the tree to bamboo poles attached to wires fixed on the wall through vine-eyes. Trees tied directly to the wires would bruise in the wind.  Pruning is usually carried out in the autumn (for major cutting back) to encourage growth of wood and late summer (for light trimming) to encourage fruiting (Bell ’05: 162, 163). 

The logical conclusion of the sustainable garden is that it becomes a forest garden.  The forest garden is a carefully managed space maintained for human benefit.  It is not a wilderness.  Plants are selected to flourish through all the seasons.  Perennials and self-seeding annuals are favored.  Trees are chosen for cross pollination and cropping through the seasons. Trees have evolved to absorb energy above ground by converting carbon dioxide to sugars, by photosynthesis in their leaves.  Below ground their root hairs enable them to absorb nitrogen, water and other essential minerals from the soil.  Forests take carbon dioxide from the air, trap it in their biomass and release oxygen.  They make it possible for human life to take place, because we need to breathe oxygen and exhale carbon dioxide.  They reverse the greenhouse effect.  The deep exploratory roots of trees break up rocks below the soil level, and release minerals needed to take topsoil good enough for other plant life.  Fine root hairs absorb these minerals in solution.  The tree is a living pump, moving this food around its structure, as sap, through vessels near the surface.  When the tree loses its leaves, they fall to the ground and make goodness available to other soil and plant life.  In turn the roots of the tree, and the windbreak it provides, tend to stabilize soils and prevent erosion and run-off.  Tree ‘rings’ are the annual cycles of growth over past years.  Trees grow quickly in the warm seasons, and more slowly in the winter, giving a marked grain.  As each year comes along the wood gets thicker.  Only this year’s growth is at the outside of the trunk.  The greater part of the tree is actually dead material.  It is only the cambium or living outer layers that keep growing. The core of hard woody material is what gives the tree strength.  When the tree dies and is left to rot it all decays back into the soil to help build deep black, humicly rich ‘forest soils’ which form some of the best growing land we have (Bell ’04: 129, 131, 133).

9. Soil Conservation
Good soil allows plants to root well.  This gives them firm support.  Good root structure also allows the plant to feed itself well.  Growers need to ensure goods supplies of water, air and nutrients in the soil.  This is done by building soil structure.  A well-structured soil has good ‘crumb’, the soil tends to hold together in particles which allow a maximum of ‘pore space’.  The pores in soil are the spaces between soil particles, and are essential for providing roots with air and water.  It the pores are too large water will drain away quickly causing wilting in hot weather.  It they are not large enough then the plants can become water-logged in wet weather, or grow slowly because of lack of nutrients.  Water is needed, not just because plants get ‘thirsty’, but also because it is how plants feed.  Most of the minerals they need to grow are absorbed in solution through their root walls.  Inside the plant the flow of food form one part to another can only take place if there is enough water to keep the system flowing.  The soil type in your district is fixed by history, but you can build the humic content and change the nature of that base material.  Humus makes dense soils more porous, and light soils more water retentive.  It is a rich source of slowly released plant food.  Also you can create conditions which build up soil life and so feed the soil.  Each particular bedrock will create different soil as it weather down.  Rock is built up on the earth over timescales which escape human comprehension.  Chemistry of the rock will affect soil conditions, so that in limestone areas soils will tend to be thinner, yet less acid.  Chalk landscapes have a particular natural ecology. In alluvial plains, which form some of the most fertile ground on earth, the overlying material may differ from, and make widely irrelevant, the underlying geology (Bell ’04: 151-153).

Soil is commonly defined by the nature of its mineral content.  Take a large jam jar and half fill it with soil from your garden.  Top it up with water and put the lid on.  Shake it up and leave it to settle.  Largest particles settle quickest, so you get layers up from the bottom of stone, sand, silt, clay.  Humus will float.  Fine clay may take forty-eight hours to settle out, whilst sand will be pretty instantaneous.  The proportion of the layers tells you how your soil is made up.  Sand has large particle size, and is rich in minerals.  However it is hard for plants to use these minerals, and so sand only becomes fertile as soil when it is mixed with silt, clay and/or organic matter.  It is free draining, which means there is little problem with wet weather, and sandy soils are ‘light’ or easy to work any time of year.  The gardener’s task is to increase water retention and the availability of nutrients by the introduction of organic matter – mulch or manure.  Silts are midway between clay and sand, in grain size, and tend to be rich in minerals.  They are typical of the alluvial deposits in river valleys.  Clay is rich in available minerals, partly because of the small particle size of the material.  Clay particles can be one thousand times smaller than sand grains.  Clay also has ‘colloidal’ properties.  Colloids are like wallpaper paste, they can hold on to large volumes of water, by a process of very weak electrical attraction.  The danger of clay is that it is poor draining, and so can become waterlogged, starving plants of oxygen and causing roots to rot.  Again, organic material will help break up these ‘heavy soil’.  In addition calcium causes ‘flocculation’, it makes clay particles stick together, and therefore become more free draining as pore spaces are created between groups of particles.  The drawback is that the flocculation is short term.  So adding calcium by liming can help improve the texture of clay soils, but the effect is not long lives.  More helpful soils can be built up by trenching rubble and old plaster into the clay, but this is hard work.  Better results can be achieved more quickly by building fresh soils over existing clay rather than by trying to change the soil profile deeper down.  In time the plants grown successfully on this soil initiate the process of soil improvement for you.  
Peat is an organic soil, which is very low in mineral content.  Peat soils tend to acidity and support ranges of plants adapted to such conditions.  The best soils are loams, which are a good mixture of sand, clay and silt, preferably with high organic content.  There are eighteen known elements in soil essential for plant growth: calcium, hydrogen, oxygen, nitrogen, potassium, phosphorus, carbon, sodium, magnesium, Sulphur, iron, manganese, boron, molybdenum, copper, zinc, chlorine, and cobalt. These elements need to be present as appropriate compounds combined with other elements to be available to plants.  Professional soil samples cost money.  The best indicator is plants themselves.  If plants look health, then most likely the soil is.  An acre crop of maize will take up 68 kg (150 lb) of nitrogen, but only 10 grams of boron.  Yet if the boron is missing the yield will be adversely affected.  Overabundance of certain elements can also ‘lock up’ others, so for instance we get lime-induced chlorosis in pines on soil which for this tree is too alkaline. Nitrogen, phosphorus and potassium (the N. P, K of chemical fertilizers) are the primary ‘macro-nutrients’ of the soil, and calcium, magnesium and Sulphur the secondary ones.  The other elements are just as important, but occur in smaller quantities.  They may be in short supply in sandy and organic soils, organic in this instance meaning soils with low mineral content, such as peat (Bell ’04: 153-155).
The ‘reaction’ of a soil is measured as its acidity or alkalinity.  It is registered as its pH reading.  A pH of 7.0 shows that a soil is neutral, indicating a balance of hydrogen and hydroxyl ions.  Less than 7.0 indicates acid soil and over this figure, alkaline.  Relative acidity and alkalinity of soils affect the availability of nutrients.  There are cheap kits or meters available at garden centers to do this yourself, or it’s also a service which can be bought from local agricultural colleges etc.  The range of pH in your garden may affect your plan, so it’s as well to be informed.  Most economically useful plants do well in slightly acid conditions in the average temperate garden.  Some plants such as witch hazel or azalea, definitely need more acid soils to succeed.  It is significant, however, that earthworms only become active at a pH over 5.5.  The addition of organic matter, such as horse manure or leaves, as soil feed will tend to make the ground more acid; calcareous matter (e.g lime or chalk) will bring it back to neutral or alkaline.  Don’t apply both together as the lime will cause the nitrogen feed of the manure to be lost to the atmosphere.  The common practice in organic rotations (annual changes of crop to maintain soil health) is to lime before planting cabbage family plants, and to manure well before potatoes.  It is the life in the earth that makes land fertile.  The creatures underground vary from rodents through earthworms, insects, and edible fungi down to bacteria and the actinomycetes – strands of microscopic living matter threading through the soil pores.  The workers break down dead and decaying matter into humus.  This is a black- colloidal, sponge-like substance which can exist for thousands of years below ground. It has a great attraction for water and thus can become a storehouse for nutrients.  
German agrochemical researcher Justus von Liebig, carried out in the nineteenth century measured vital soil chemicals.  He concluded that nitrogen (N), phosphorus (P) and potassium (K) were the essential elements for life.  Present fertilizers, bags stacked by the truckload in nearly every farmyard, still have N. P, K stamped on the side, with numbers indicating proportions.   Chemical fertilizers are highly soluble.  This ensures that the applied matter will rapidly become available to feed the crop, and that the grower will reap a quick return on investment.  It also means that a great quantity of ‘fertilizer’ will end up in water supplies and finally in the sea.  Excess nitrogen compounds in the drinking water are known to be capable of causing cancer, by forming nitrosamines upon ingestion.  Whilst low levels of nitrate are beneficial, high levels can be lethal to young animals, including children (Bell ’05: 193, 194).

Potassium is a mineral that is available from wood ash, leaf material and bonemeal.  Spread it on the surface or in compost heaps.  The following accumulate potassium: bracken, carrot leaves, chamomile, chickweed, chicory, coltsfoot, comfrey, dandelion, docks, fennel, mints, mullein, nettles, oak bark, plantains, snowthistle, tansy, creeping thistle, vetches, watercress and yarrow.  Beware of the difficulty of getting rid of docks, dandelions and comfrey once planted.  Phosphorus is found in bones and guano (bird manure).  Fish bones are particularly rich in phosphorus. Buckwheat, caraway, chamomile, chickweed, clovers, dandelion, docks, garlic, lupin, marigold, meadowsweet, mustards, purslane, savoury, sorrel, vetches, watercress and yarrow are all good accumulators of phosphorus.  Calcium is generally applied to sweeten soil which is becoming acid.  It is good at deterring club root, where it is generally applied as lime.  Calcified seaweed brings lime with a good supply of trace elements.  Some plants hate lime.  Magnesium is best applied as ground Dolomite, where calcium is present to balance the magnesium and make it available. Sulphur is used principally to adjust soils toward greater acidity.  It is present in coal soot and volcanic ash (Bell ’05: 198, 199).

There are different ways of testing soil.  Measuring the acidity or pH balance is of some use by can be very misleading.  A balanced soil has a pH of approximately 6.5 but a pH of 6.5 does not necessarily indicate a balanced soil.  The ideal soil has the following balance by percentage base saturation: calcium 68%, magnesium 12%, potassium 2-5%, and sodium <1%.  In clay soils, the balance between calcium and magnesium is the most powerful factor I determining how friable and open the soil is to air and water, as well as the ability of the soil to store water, carbon and nutrients.  The balance between calcium and potassium is the strongest soil factor in determining how lush or woody vegetation will be.  When calcium is relatively high, herbaceous vegetation will tend to be soft, lush, palatable to animals, and broken down rapidly to humus by bacteria.  Fruits tend to be sweet and long-keeping.  When potassium is relatively high, herbaceous plants are fibrous and less palatable to animals, resist breakdown, and fungal decay dominates over bacteria.  Fruits tend to be more acid and do not keep as well; woody plants do well and wood is more durable, forest litter tends to accumulate as dry fuel rather than rot. Organic matter and composts made in different ways and with different ingredients vary greatly in their quality as sources of soil fertility.  Organic materials produced from a balanced system will maintain that system in balance if carefully recycled.  Recycling within an unbalanced system will be successful to varying degrees, dependent on the nature and severity of the underlying imbalances.  Fertilizing programs to maintain balance are quite different from those necessary to establish balance.  Just because a soil fertilizer (organic, rock mineral or artificial) produces a good result does not mean that more will produce a better result (Holmgrem ’02: 49, 50).  A soil profile can be dug to test the soil.  This should be wide enough to stand in, and deep enough to get well into the subsoil.  Soils vary greatly within short distances, so the longer the trench, the more you will learn.  Be careful to separate the layers of soil and return them in the reverse order from which they came out.  Amending the soil can then be done in the light of solid understanding rather than guesswork.  Some key tools are green manures, composting, mulching, legumes, tree planting and liming.  Key elements of a self-managing garden are to return all crop wastes to the soil, use minimum tillage, avoid walking on the soil, maintain year-round ground cover, mulch any bare soil, emphasize perennials, especially trees, plant communities of species, use legumes, use green manures and weed by suppression rather than digging.  Ground cover is particularly important in building good, moist, warm soils (Bell ’04: 160, 161).

Pioneer plants that build soil fertility, with or without the help of soil microbes, are a feature of almost all permaculture-inspired gardens and farms.  Legumes that support nitrogen-fixing microbes are the most common example.  Symbiotic mycorrhizal fungi and similar organisms, which mine phosphate tied up in insoluble form in the soil, are another.  Through use of this microbiological service, we can save our nearly exhausted rock phosphate sources for use where there is a genuine deficiency.  Deep rooted pasture plants such as chicory that extract nutrients from and open poor clays are most valuable in slowly improving soil.  Similarly, some long-lived forest trees like oaks have proven ability to thrive in poor soils. The yields of staple crops (especially corn) harvested by peasant farmers in Africa and other tropical regions have remained low or fallen as the land degrades and populations increase.  The poorest farmers are completely dependent on natural fertility and rainfall.  Cultivation is their only management option to maintain yields.  However, repeated cultivation reduces organic matter in the soil and kills earthworms that maintain structure.  These changes lead to a decline in soil structure that in turn leads to greater need for cultivation.  Corn, a high-yielding “gift” form the New World, originally increased food supply for Africans in the way the potato did for the Irish, but it is a soil-depleting crop.  During the 1990s the International Centre for Agroforestry (ICRAF) in Nairobi research the use of fast-growing leguminous shrubs and trees to allow the poorest farmers to rebuild soil fertility and provide fodder for dairy cows.  These biological solutions have in turn produced more manure for soil fertility, and milk for needed protein and cash.  The dramatic local success of these systems is leading to their adoption across Kenya and beyond.  These classic permaculture solutions, using plants as substitutes for unavailable conventional fertilizers, are increasing yields of corn up to tenfold (Holmgrem ’02: 102, 103, 104).

The family Leguminosae is a large collection of herbaceous plants, shrubs and trees which have in common seed cases of a pea shape, and the ability to trap nitrogen from the air.  They do this by forming special nodules on their roots composed of nitrogen fixing bacteria.  Legume seeds take up 70 percent of the plant’s nitrogen.  So if you grow beans, pick the pods, and then put back the remaining green matter, some nitrogen will be gained.  The increase is much higher the whole crops is mulched back onto the field.  The alder family has a similar ability to fix nitrogen from the air by producing root nodules in conjunction with the fungus Ascomycete frankia.  Grow alders with other plants.  Alders like wet ground, but will stand other conditions. ‘Dynamic accumulator’ is the title given to plants which can gather relatively high chemical concentrations to themselves.  Comfrey, is notable for its rich assembly of vital minerals (Bell ’05: 197, 198).

Locally appropriate leguminous plants (e.g. gorst, broom, the pea family or acacias in a warmer climate) recolonize ground which is deficient in nitrogen, because they have the ability to fix nitrogen from air in the soil, in conjunction with specialized bacteria.  These association are known as mycchorhizae.  Traditional organic systems relied strongly on animal fertilizer to supply nitrogen, and to some degree on green manures (as dynamic accumulators) and intercrops of leguminous plants (usually clover, but also lupins and Lucerne).  Today it is less certain that gardeners will have access to animal manures.  Commercial pig manure must be avoided: pigs are fed growth promoters which contain copper and which remains in the soil.  Non-organic cow much contains hormones and other pharmaceuticals, which will, however, break down in time.  This kind of farmyard manure will be usable in the garden if rooted down for at least a year.  Horse manure is an old gardeners’ favorite.  Watch as this is often full of weed seeds, so seasonal rotting before spreading is a good idea.  One way to make fertility self managing is to alow weeds to do their job, which is soil repair.  We may also consciously plant certain crops as green manures: Peanut (Arachis hypogea), Soy Bean (Glycine max syn Soya max), Licorice (Glycyrrhiza lepidota), Runner and dwarf beans (Phaseolus spp.). Field bean (US)(Pisum arvensis), Garden Pea (Pisum sativum), Fenugreek (Trigonella foenum-graecum), Broad Bean (Vicia faba).  Other green manure crops are Borage (Broago officinalis), Buckwheat (Fagopyrum esculentum), Sunflower (Helianthus annus), Grazing rye (Lolium perenne), Lupin (Lupinus spp.), Radish (Raphanus sativa), Marigold (Tagetes spp.), Crimson clover (Trifolium incarnatum), Mustard (Sinapsis alba) (Bell ’04: 78, 80, 81).
A weed is a plant where you don’t want it.  They may also be the true native residents.  Weeds are extremely useful.  They tend to be pioneer plants; that is they are plants whose natural role is to reclaim damaged environments.  Many of them are edible.  Nearly all of them have the ability to extract valuable minerals from the subsoil, or even rock, and cast it into the growing fertility of their chosen plot.  These are called ‘dynamic accumulators’, there are guilds of them which are very reliable indicators of the soil’s condition.  You can also replace weeds with more acceptable crops which carry out similar functions to the weed in question.  Thus a patch of thistles can be replaced with artichokes; heavy infestations of buttercup (which is poisonous) make good ground for strawberries. Raw food, salads and herbs in particular are highly nutritious.  Salads may be eaten as green leaves, grated roots, seedlings (like cress) or are especially attractive as flowers.  Many wild plants make excellent salads.  A good way of growing salads is to grow them broadcast in mixed beds.  Salads are ideal for ‘edible landscape’, making attractive beds of colored leaves and shapes.  Are indigenous species more desirable than exotic ones.  If we have species in our environment that provide our needs, then we should use them.  If there are exotics which can prevent us plundering some other part of the globe to sustain our fancy, then use them too.  But do not introduce invasive species that can have a catastrophic effect on the environment (Bell ’05: 156). 
The best long-term strategy for soil fertility is to mulch the soil surface.  This is the process of covering the bare soil.  It is counter-productive to dig-in the mulched material.  Living soil has population of worms and other tiny creatures.  Mulching protects the ground from evaporation in hot weather.  This reduces the labor of watering the garden.  Materials suitable for mulching include straw, grass clippings, leafmould, and chipped bark.  In practice any organic matter can be used. Slugs tend to indicate moist conditions and acidity.  Adequate water availability and slight acidity are excellent pointers for good growing conditions, however, most vegetables will thrive here.  If the garden has a balanced population of plants and creatures then slugs will do little harm.  Plenty of herbs and flowers scattered around the plot tend to keep things healthy by attracting a range of wildlife (including insects) which keep the cycle of nature in balance.  Aim for a garden plant that has every piece of ground covered in growing plants.  Use mulch to protect ground that has been freshly cleared, to suppress weeds when making beds, on previously uncultivated ground, to build soil structure, to protect and feed perennials which die back in winter, and to protect soil between annual crop rotations.  Clover and other legumes fix nitrogen whilst keeping the soil protected.  Any ground cover plant that gets out of hand can just be cut back and left as green manure.  On a plot that has been left bare for a while, a green manure can be sown to feed and protect the soil. The ‘cool’ compost heap is made of layers of vegetable waste, green manure and earth.  As it is cooler it takes longer to rot, and may not burn off all seeds.  However, the compost is combined with a no-dig system.  Weeds in a no-dig/mulch system are easily controlled within a couple of years of establishment.  The cool compost heap works well, and can take very rough material.  The fine fibrous remains are mulched onto beds.  If you are planning to sow seed after applying fresh compost it is best to leave a gap of two weeks; this gives time for any weed seeds in the m to germinate and be hoed out.  A moist, hot compost heap will attract brandling worms which help in its decomposition.  Brandlings will not, however, live in the soil.  A cool compost heap can be managed with earthworms, who will be added to the soil along with the finished compost (Bell ’04: 68, 74, 75).

Our first goal is to make deep, rich enduring topsoil.  Topsoil is the upper layer of ‘earth’, the living depth of which rarely exceed 2 meters.  Below this we find subsoil, and below that, maybe gravel resting on bedrock.  Topsoil differs from the lower levels in having abundant life in the form of worms, burrowing creatures, bacteria, etc. and high humic content.  Humus is decayed organic matter. The nature of the soil may be affected by its type, i.e., clay, silt, sand or any admixture thereof.  Good topsoil has an open structure trapping air.  The layers should change imperceptibly through the soil.  Acid soils and compacted or heavily tilled soils can form ‘pans’ hard layered surfaces between different strata forming barriers to nutrient and root penetration.  Ideally, water travels through these materials both upwards and downwards. When the topsoil is saturated with water (usually from October to April in the northern hemisphere) it is travelling downward rain infiltration.  Mid-range soils (neither too acid nor to alkaline) are healthy if they have enough humus and are free from poisonous residues (Bell ’05: 195).  Composting is an age-old method of making soil from decayed organic matter that is cherished by adherents of the organic method.  In its traditional style, layered piles, it is practical for gardeners, but not even small scale farmers.  It enriches and builds topsoil.  But large outlays are needed for equipment to manage the large piles needed for farms.  Large scale composting, sheet composting is a viable, soil-enriching practice.  This is the practice of working raw green material into the soil surface, where it decomposes.  Most farm harvesting operations leave a certain amount of the crop behind and this could be considered a sheet of compost if it were plowed down.  Even weed growth, if mowed before the seeding stage, provides one or more welcome layers of sheet compost.  To actually build soil the farm has but two choices: either bring in material to add to the soil, or grow sod (Schwenke ’91: 10).  
It’s very difficult to plant directly into city land and expect good results.  In many industrial locations, the soil is not only infertile, but it is also contaminated with heavy metals and lead.  One of the benefits of growing food in an urban setting is that there is a vast amount of food and paper waste nearby that can be repurposed into growing soil and healthy food.  It just needs to be redirected before it gets to the landfill.  Static piles take longer to break down, as much as two years instead of three months, but they are less labor intensive (Allen ’11: 174).  The German Mound is a clever method of using up unwanted woody cuttings, making a bed that will feed itself for a long time to come, and a way of adding variety to a flat garden.  You need a supply of woody material (hedge and fruit tree clippings are ideal) big enough to make a round pile a meter across and half a meter high.  Stack this alongside the chosen site and then strip the turf and topsoil away from a meter circle, keeping the two separate.  Heap the sticks in the circle, standing on them to compress them.  Cover with the inverted turf, and then the topsoil.  Water well to help the heap settle.  Now you can plant up.  The mound is ideal for a tree or shrub as its center, and this may be planted more easily into the pile of sticks while the mound is built.  Make sure there is plenty of soil around its roots.  Air is trapped in the twiggy pile and the soil will take a while to settle through these gaps.  You now have a round raised bed ready for planting.  The center of the mount will rot down very slowly, providing a long slow release of nitrogen (Bell ’04: 43).

Mulching is an effective way of composting.  A compost heap is a slow chemical fire.  The whole object is to achieve a chemical balance and good moisture content so that the completed heap will rise in temperature, converting the contents to rich humus and killing annual weed seeds.  Layer compost material so that the air can get through the heap, and see there is a reasonable mixture of nitrogen-rich material as well as woody or stemmy matter.  Once given a good soaking the heap should be covered to trap moisture and heat.  In summer the heap will be ‘cooked’ in a couple of months.  In winter six months may be needed.  A compost heap which has worked well will have traces of grey-white ash where the heat has reduced vegetable matter.  Any matter not sufficiently composted can be put in the next heap.  Different animal and bird manures contain different balances and strengths of various essential elements.  Manure should be well rotted before being applied to the soil, in which case it will normally contain many worms and worm egg cases.  Some contend that manure is too concentrated an intervention for natural ecosystems, and prefer to use vegetative matter directly or mix their manure into compost heaps.  For large farms manure is more sensible than compost, even more sensible if the animals deposit it whilst ranging.  Worms can create compost from heaps of organic matter, including kitchen scraps, crop residues, manure and green manure.   Each material is applied to the top of the worm nursery contents allowing the worms to live naturally by feeding at the surface.  In time all will be reduced to thick brown crumbly humus (Bell ’05: 199, 200).

Humus helps granulation of soil particles, making the ground workable and increasing the proportion of pore space in the soil.  This in turn makes possible more air and water supplies underground, essential for plant nutrition.  Decaying organic matter supplies nitrogen for plant protein (this is absent in the mineral part of the soil) and also most of the phosphorus and sulphur which plants need.  In turn the humic content is the main food source of soil micro-organisms.  Plant root roots mine the soil, breaking up compaction and enabling water to infiltrate.  Animals, birds and insects ingest plant material and leave partially decayed waste on or near the soil surface in the feces and urine.  Earthworms and other burrowing creatures take fresh organic matter from the surface and transport it under the soil.  Insects and micro-organisms break up dead plant matter into humus.  Bacteria and fungi make food chains between minerals in the soil and living roots.  Water levels enable solutions to pass to where they are needed for growth, and so on.  Slow release of calcium can be obtained from calcified seaweed that is also rich in trace elements.  Seaweeed should be stored until rainwater has washed out its salt content.  All these soil amendments require work and are generally only obtained at a price.  Use them to establish a plot, but look long term to making the garden self-fertile.  A prerequisite for this is that we return all human wastes to the garden.  Keep a pile of grass clipping or wood chip handy to cover up untidy looking scraps (Bell ’04: 156-160).

Earthworms can build topsoil at the rate of fifteen tonnes per hectare per year, or 30 mm all over, every five years.  Mycorrhizae are minute fungi which establish in beneficial relationships with plant roots.  Their presence stimulates and aids plant growth and yields.  Soil which has been chemically sprayed will be deficient in these organisms, as they are poisoned by as slight an intervention as an overdose of soluble nitrogen fertilizer.  Recolonization can be hastened by spraying mycorrhizae on the soil.  There are also crops, such as field beans, which will stimulate new colonies of these undersoil workers.  Many crop shave good effects on the soil if their roots are left in the ground and other residues returned to the field.  In some respects the cropping is like traditional organic wheat growing.  A seed bed is sown with clover.  At around midsummer, winter wheat is sown into the bed of clover.  The next crop is sown into the standing wheat before cropping after the following midsummer.  There should be regeneration of clover between the harvest and the rising of the following crop.  Organic waste from the harvest should be returned to the soil surface.  One difference in this system is that wheat grains are sown singly on a widely spaced grid, as much as a meter spacing apart, dependent on vigor of breed and time of sowing.  This allows the plant to develop its natural shape and full number of tillers, or side shoots.  As many as fifty seed heads per plant may result.  Contrast this with the very close spacing of machine-sown wheat.  Ideally the wheat should be of old, long-strawed varieties.  It will need to be harvested by hand, as existing machinery cannot cope with the long straw.  There was a time when every cottager grew their own grain.  Broadscale farmers who want to tackle some of these issues, but are frightened by the prospect of massively rising labor bills, might like to free the odd plot to enable people to smallhold, whilst gaining the benefit of their labor part time as payment. One way forward is to think added value.  Most farm produce disappears leaving a wholesale merchant’s cheque.  The satisfaction of selling the crop all at once may be enjoyable, but the margins are small, and the minimum of labor element has been earned on the farm.  For the farm to hold on to a larger margin, and bring their market nearer the consumer is to add value on-farm.  The added value farmer sells cheese and yogurt, not just milk.  Fruit growers sell jam and chutney.  Stock producers move from livestock sales to butchery, meat products and leatherworking (Bell ’05: 172, 173 , 178, 179). 

No-dig garden methods go hand in hand with mulching.  Watering the garden is very time-consuming.  Mulching is the process of covering the bare soil with other matter.  This protects the living creatures in the soil from dehydration and oxidation.  If the mulch is organic it also feeds them.  Rather than dig humic matter into the soil it allows the earthworms to rise up and carry the organic substances down into their burrows.  It makes the soil surface resistant to erosion by heavy rain as it break the impact of the rainfall, and retaining moisture, slows run-off.  In time a colloidal mass develops near the surface which is very good at protecting the crops from drought.  Colloids are tiny fibrous organic remains which swell to the jelly-like consistency of wallpaper paste, trapping water which comes their way.  Mulching is something that you can see is clearly emulating nature.  Avoid using paper with colors as yellow or red dyes in particular contain heavy metals.  Off-site material may be contaminated with chemical sprays.  In classic organic gardening, rotations are always advised.  Crops of one type should not be repeated continually on the same plot, as this invites trouble by presenting an easy target for species-specific diseases and pests; Carrot fly, eelworm and club root will destroy your crop if they get a hold.  The usual pattern is to recommend four-course rotations.  This means dividing your plot into four, and in each quarter at a time growing in rotation, potatoes, legumes (bean family), brassicas (cabbage family), and root crops.  Rotations also have the effect of improving soil fertility, as these different families all add and subtract different things in the growing cycle.  Beans add nitrogen which they ‘fix’ from the air through beneficial association with certain fungi on their roots.  Potatoes break up the soil, and leave their fibrous roots behind, opening up the soil structure. If you are going to grow single crops on any scale it is certainly the system to use.  Nature does not operate a system of rotations.  Rather it practices succession.  Bare soil is colonized by pioneer species, like chickweed.  Then deep-rooted plants appear, like docks.  Brambles may come next.  After a while shrubs make their way in, and in perhaps five or ten years, trees start to appear (Bell ’05: 149).  
Knowing the uses of wild species greatly increases available foods.  You can eat salad 365 days a year in any temperate zone, if you know which plants are edible – and it’s all free.  You are encouraged to extend the range of species you consider edible.  Two warnings: First; Eat nothing about which you are not sure.  If in doubt, leave it out.  Some wild plants are deadly poisonous, and it isn’t worth the risk.  Second; It is an offence in Britain, and other countries, to pick wild plants from other people’s land, without permission.  In learning about what is edible and useful it is also very easy to learn what is rare and should be preserved.  Here’s a list of ten species to turn your lawn into an edible space: Chickweed, dandelion, fat hen, ground elder, hairy bittercress, land cress, marigold, sorrel, spinach, wild garlic.  These will make your lawn a vibrant green wilderness, without grass or chemical additives, and they are all edible in part of whole (Bell ’05: 119).  If I move into a garden that is a complete wilderness, how can I produce crops by not digging?  The answer is to make a base for beds on top of whatever is already there. If its scrub or brambles a goat could be brought in to eat the lot out first.  Assuming it’s just long grass and annual weeds, lay down organic cardboard in winter.  Next add 15 centimeters of organic matter. Horse manure is ideal, kitchen scraps, compost, rotted leaves, green manure, are all possibilities.  When this layer is in place cover with 15-20 centimeters of straw, sawdust, small twigs, bark chippings or other carbon rich material, and leave it to rot over winter.  The rather rough surface will not accept fine seed, so the first crops to use are potatoes, beans or greens that have been grown in seedling trays elsewhere.  You can also scatter green manure like mustard, spinach and buckwheat.  Potatoes and broad beans make a good first crop and leave the soil well broken up.  Brassicas get more disease prone on very nitrogen rich soils. You should get a healthy population of earthworms and if clover grows on your plots that’s a good indication that all is well.   
Sheet mulching and raised beds are a variation on the no-dig theme.  Using a line peg out rectangular beds, which are long enough for the plants, but narrow enough to reach the middle from either side.  The idea is to make a heaped bed that nobody is going to walk on.   Various plants have beneficial relationships.  Planting carrots and onions together help deter both carrot and onion fly.  Marigolds are deterrent to nematodes, tiny-worm like creatures which damage underground roots and stems. Avoid pulling up roots wherever possible. Don’t leaves carrots or any other root crop of brassica in the ground if we’re afraid of attracting pests, or if the plant is an invasive weed which we’re trying to remove.  However, when the bean crop is finished, try cutting off the plant at ground level.  The root will gradually rot in the soil, and the life below will remain undisturbed.  A following crop will find the root path of the old bean an easy nutritive way for sinking quick deep roots itself, and a ready source of nitrogen.  Creeping members of the clover family feed the soil with nitrogen, whilst strawberries and nasturtiums are edible crops.  Poached egg plant attracts hoverflies which are prodigious devourers of aphids.  Yarrow has medicinal uses.  Succulents, such as stonecrop, hold water and are drought resistant.  Maximum ground cover is a simple rule to remember (Bell ’05: 149, 150, 154, 155).

Free Disability Insurance Reallocation Tax (DIRT) Act 
To immediately amend the DI tax rate from 1.80% to 2.30%, from 0.90% to 1.15% for employees and from 0.90% to 1.15% for employers under Sec. 201(b)(1)(S) of the Social Security Act 42USC(7)II§401 and amend the OASI tax rate from 10.60% to 10.10%, from 5.30% to 5.05% for employees under 26USC(C)(21)(A)§3101 (a) and from 5.30% to 5.05% for employers under 26USC(C)(21)(A)§3111 (a) to avoid depletion of the Disability Insurance (DI) Trust Fund in 2016 without increasing the overall 12.4% OASDI or 15.3% OASDI and Hospital Insurance (HI) tax-rate under 26USC(A)(2)§1401. 

To amend the DI tax rate again in 2018 to 2.20% from 2.30%, from 1.15% to 1.10% for employees and from 1.15% to 1.10% for employers under Sec. 201(b)(1)(S) of the Social Security Act 42USC(7)II§401 and amend the OASI tax rate from 10.10% to 10.20%, from 5.05% to 5.10% for employees under 26USC(C)(21)(A)§3101 (a) and from 5.05% to 5.10% for employers under 26USC(C)(21)(A)§3111 (a) without increasing the overall 12.4% OASDI or 15.3% OASDI and Hospital Insurance (HI) tax-rate under 26USC(A)(2)§1401 to maximize efficiency until a deficit appears in the OASI Trust Fund in 2020.

Without Income Limit Law (WILL) Act

To abolish the maximum taxable limit on DI contributions in 2016 and OASI contributions in 2017 and repeal Adjustment of the contribution and benefit base Section 230 of the Social Security Act 42USC(7)§430.
To require the Social Security Administration to pay for SSI Costs beginning in 2017.

To share profits in excess of social security program costs to the general fund of the U.S Treasury on a sliding scale beginning in 2017 DI 50/50 prioritizing the $22 billion + 2% annual growth cost of USPS, and OASI 10/90 to eliminate the federal budget deficit.  In 2020 OASI would share at negotiated rates an estimated 25/75, in 2025 OASDI would share 50/50 and by 2030 75/25 and at 2035 OASDI would take all to pay for peak in costs of Baby Boomer generation and might need to raise the overall OASDI tax rate.  
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