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FOREWORD

by TOMMY CHONG
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All my close friends are pot heads! And one of my close friends is not only a pot head he is the expert pot grower who holds the distinction of turning more people on to pot than Cheech and Chong.

I am talking about Ed Rosenthal, the pot-growing gardener whose Ask Ed column has helped keep the DEA busy chasing down the few hundred thousand or so pot gardens currently growing all over America. And not only is Ed a great gardener, he is also a great revolutionary, an “anti-establishment” hippie who likes to wear weird clothes and “out” the corrupt Federal officials who insist on enforcing America’s sadly outdated drug laws.

When I first met Ed, he was facing 10 years in Federal prison for doing pretty much what he has been doing for the past 30 or so years—growing pot. The Feds insisted Ed broke the law, and Ed would agree with them—and then explain,“It’s a terrible law!” Ed is also a writer of books, an occupation I have just recently been exposed to. Ed’s books are treated pretty much like the “pot bible” when it comes to combatting disease, thieves, and other pests that could waste an entire growing cycle. This is another reason why I admire and respect this man. Writing is hard; comedy is easy.

Writing is like masturbating when you have just masturbated. It’s not fun. But it has to be done, or else people would not have anything to read while they sit on the toilet.

Now, notice how I headed right into the toilet when I called myself a writer? There must be a reason for that, eh? No, I am being modest about my talent as a writer but for good reasons, on the other hand, however (now I just made, what, three mistakes in this last sentence?), Ed is a writer. He is an excellent writer of how to do anything concerning pot. How to grow it. How to hide it. How to care for it. How to smoke it. How to stay out of jail while growing it. What to do while you are in jail for growing it. Ed has the whole field covered. Ask Ed.

And I do on occasion ask Ed. I ask him why he thinks pot has stayed illegal for so long. His was an interesting answer. A really surprising answer. And an intelligent answer. One I cannot divulge for reasons…well, to tell you the truth…I don’t remember his answer because I was smoking at the time we had that conversation, and you know us pot heads! I’ll remember the answer right after I stop writing this…whatever it is I am writing.

Anyway, Ed is probably one of the most intelligent men I know, and he does have the answer to quite a few problems facing Americans today. So, if you have the time and the inclination, check out Ed’s writings. Read what he has to say. You may not be ready for him, but you are not alone. Even the United States Government had to back off when it came to arguing with Ed. They did back off, and I have to say that when the pot laws change and disappear, we all will have to take a moment before we light up that legal joint and say a silent, “Thanks, Ed Rosenthal,” because he stood in front of the government tank and faced it down. And he was totally zonked out of his mind when he did it.

Thank you, Ed—

 

Tommy Chong






PREFACE

by R. KEITH STROUP, ESQ.
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Ed Rosenthal, the best-known marijuana horticulturist in America, and the expert relied on by hundreds of thousands of marijuana growers when they want to learn the best marijuana cultivation techniques, is a friend and colleague whom I’ve known since the 1980s and ‘90s, when he wrote a monthly cultivation column, “Ask Ed,” for High Times magazine.

We have, over the years, at times disagreed over style and tactics, but I have learned to appreciate Ed’s significant contribution to the movement to legalize marijuana in this country. He has been a leader in bringing the best cultivation techniques to a mass audience, and he has shown the political courage to stand up to the full force of the federal government, and lived to tell about it.

As Americans first began to grow much of our own marijuana here at home—some with the goal of saving money, some to assure a high-quality product, and others to avoid dealing with the underground market—Ed clearly had a very positive impact on that movement. Any home gardener knows that although anyone can learn to be a successful grower, whether they grow vegetables, flowers, or herbs such as marijuana, gardening is not as simple as planting a seed and watering it occasionally.

It requires a lot of expertise that generally can only be gained from a good book or a more experienced friend. Ed has long been providing accurate and detailed instructions to wannabe farmers so they could turn a good intention into a good crop. And he continues to provide that expertise today, with the publication of the 25th anniversary edition of The Marijuana Grower’s Handbook.

Personal cultivation is crucial. It protects consumers from the possibility, once marijuana is legalized, that big corporations take over the market. Tobacco companies, for instance, already have the land and processing plants available—but the marijuana they may offer could be too expensive, too weak, or otherwise not as high in quality as we have grown accustomed to during the Grow American Movement. Should that occur, we have the ultimate instrument in our hands: we can refuse to purchase their commercially produced marijuana and simply grow our own. Without the right to cultivate for personal use, consumers could end up with poor choices, poor marijuana, and no real alternatives.

Ed Rosenthal has also always been an out-front marijuana legalization advocate,  someone willing to push the envelope, often at some personal risk, to achieve social change. He was arrested by the Feds in 2002 for managing a nursery that supplied medical patients with starter plants in Oakland, California. He and the city attorney thought he was legally cultivating medical marijuana as an officer of the City of Oakland. Ed faced a possible 20-year mandatory minimum prison sentence; he refused to discuss a plea agreement.

While that strategy might have seemed risky, in the end his courage was rewarded by the judge, who said Ed had justifiably relied on his status with the city, and sentenced him to only one day in jail, with credit for time already served. Ed had survived the best shot the Feds could take, and he is still standing.

Ed Rosenthal is the best-known cultivation expert in America. He has written more than a dozen books on the topic; he is politically active and testifies as an expert in state and federal criminal cases. He was the recipient of the 2007 NORML Lifetime Achievement Award for advancing the cause of legal marijuana.

Over the years, Ed and I have developed a friendship based on mutual respect, and we stay in touch and see each other several times a year at marijuana-related events in different parts of the country. The friendship is largely based on our common appreciation and enjoyment of marijuana, and our shared belief in the importance of making it legal. But even more to the point, we both believe that legalizing the personal cultivation of marijuana, along the lines of what Ed likes to call the “tomato model,” is the single most important provision we must achieve.

I am delighted to give my thanks to Ed Rosenthal for leading the home-grown consumer movement in America, and for bringing us all closer to full marijuana legalization.

 

R. Keith Stroup, Esq.  
NORML Founder and Legal Counsel1
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THE TOMATO MODEL

The model for what marijuana legalization should look like is already out there. It’s tomatoes. More tomatoes are grown in America by home gardeners than are produced commercially. Yet there is a robust commercial market for tomatoes and tomato products of all types: canned, vine-ripened, organic, sauces, soups, ketchup, etc. At the same time, small-scale specialty cultivators do well selling their produce at farmers’ markets, and home gardeners with extra tomatoes share the bounty with neighbors as gifts, in trade, or through informal sales. Marijuana could be handled in the same way. Commercial growers can thrive side-by-side with home and specialty cultivators.
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Soma’s Patio Garden





 FREE LEGAL BACKYARD MARIJUANA: THE TIPPING POINT

by MICHAEL ALDRICH, Ph.D

[image: 006]




“God grows pot, why can’t we?” 

We’re very close to the tipping point in the marijuana legalization movement—“the moment of critical mass, the threshold, the boiling point,” as Malcolm Gladwell defines it in his book by that name, which Ed Rosenthal turned me on to when it first came out. The momentum for change has become unstoppable, but the legalization movement has been pushing for reform for nearly 50 years. The subtitle of The Tipping Point is “How Little Things Can Make a Big Difference,” and that’s been the process. Gladwell borrows from epidemiology to identify key factors that determine whether a cultural trend will “tip” into widespread popularity. Gladwell says: “The success of any kind of social epidemic [movement] is heavily dependent on the involvement of people with a particular and rare set of social gifts.” In the beginning, very few people may champion an idea, but they get it started. Gladwell describes them as Connectors, Mavens, and Salesmen, charismatic types who bring things together, disseminate information, and sell the idea to the public—that’s us!

Margaret Mead once said, “Never doubt that a small group of thoughtful, committed citizens can change the world. Indeed, it is the only thing that ever has.” Dr. Mead was one of the first world-famous women to espouse legalization of marijuana, but the early days of the movement were quite male-dominated. In this essay, I’d like to reminisce a little about how the marijuana movement got to this tipping point, identify some early players, and look at the issue of personal cultivation. My account focuses on the first stages of reform, especially in California.

 

THE FIRST LEGALIZE-MARIJUANA ORGANIZATION, LEMAR (LEgalize MARijuana), sprouted up in San Francisco in August, 1964, when a brave young hippie named Lowell Eggemeier strolled into a police station, declared that putting people in jail for pot was ridiculous, and fired up a joint in front of the desk sergeant. His lawyer, James R. White III, drew up legal briefs showing the unconstitutionality of the felony marijuana laws, with quotes from investigative bodies such as the Indian Hemp Drugs Commission of 1894 and the LaGuardia Report of 1944, and published them in mimeo form as LEMAR Briefs. Eggemeier’s little act of civil disobedience started the whole movement, and how it grew!

The stage was set a few years earlier, in 1958, when beatnik Neal Cassady was busted in San Francisco for offering a joint to undercover narcs. Neal served two years in San Quentin for that, and Allen Ginsberg was infuriated. That anger fueled Ginsberg’s reaction to the LEMAR Briefs he read at his publisher, City Lights Bookstore. In 1965, Gins-burg founded NY LEMAR with Peter Orlovsky, Ed Sanders, William S. Burroughs, and Randy Wicker, who ran a little head shop in the East Village. The group held rallies and carried signs like Pot Is Fun and Pot Is A Reality Kick through the snow in front of the Women’s Prison. It made TIME magazine and linked us up with the world.




The universal fear of dope back then was so great that one would not talk openly in a bus... 

THE BIGGEST OBSTACLE to public awareness of the issue was decades of relentless police propaganda against marijuana, backed up by always-negative “scientific” and “journalistic” articles about the herb. The multiple uses of the plant for medicine and fiber were forgotten. LEMAR hoped to correct that. As Ginsberg himself recalled, “The universal fear of dope back then was so great that one would not talk openly in a bus, for example, you couldn’t talk about changing the law, much less talk about smoking grass, for fear you’d be arrested.” Ginsberg researched, got high, and scribed “The Great Marijuana Hoax: First Manifesto to End the Bringdown” for the Atlantic Monthly in 1966, it became the centerpiece of The Marihuana Papers. This compendium of historic articles, along with such books as  Pot: A Handbook of Marihuana, The Book of Grass, and 1 in 7: Drugs on Campus all contributed to public consciousness expansion.
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LEMAR groups sprang up across the country. John and Leni Sinclair’s in Detroit, DJ Levy’s in Cleveland, and mine at SUNY-Buffalo in 1966, the first college chapter. The Detroit chapter became the most vital chapter in the Midwest, thanks to the organizing of John Sinclair, the brilliant poet and bluesman, and his wife Leni, a great music photographer. Leni Sinclair’s photo of their 2-year-old daughter in front of a garden made the cover of The Marijuana Review, the magazine I started with Ed Sanders in 1968. The Marijuana Review’s news stories and colorful features of cannabis culture circulated internationally through the Underground Press Syndicate, run by Tom Forcade, who later co-founded High Times a few years later with Ed Rosenthal. Once again, the idea was to control our own media, publish our own understanding, and get the word out. As this was happening, Ed and other New York activists such as Dana Beal and Aron Kay were committing flagrant acts of public inhalation at smoke-ins, be-ins, rallies,  protests, poetry readings, midnight Reefer Madness shows, and debates with expert know-nothings.

 

IN FEBRUARY, 1969, I MET DR. TOD MIKURIYA at the New Worlds Drug Symposium in Buffalo. He was an example of Gladwell’s Connector, Maven, and Salesman all at once. A psychiatrist by training, he was something of an expert on cultivation as well as medicine, tramping off to Morocco to study kif cultivation in the Rif Mountains for his book Economic Botany. Not only was he one of the few who had actually read the Indian Hemp Drugs Commission report of 1894, he had just had them republished. A few years later, his Marijuana Medical Papers 1839-1972 would bring together the best articles in English about medical marijuana. As his hero, Dr. W. B. O’Shaughnessy, had done in 1839, Dr. Mikuriya re-introduced cannabis therapeutics to modern medicine.
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IN 1970, I began a project with Blair Newman, a radical young genius with an extraordinary vision who I had met at the 1968 annual conference of the National Student Association Drug Studies Desk. Why not, he had proposed then, fund the marijuana movement by selling  hemp products? We ran with the idea, and in 1970 set up Amorphia, The Cannabis Co-op—a nonprofit organization that manufactured and marketed hemp-rolling papers. Because hemp cultivation was illegal in the U.S., we ordered the papers from Spain. Amorphia sold Acapulco Gold rolling papers (made from rice, maize, chocolate, and hemp), with all the proceeds devoted to legalization, including funding the 1972 California Marijuana Initiative. Amorphia emphasized cultivation for personal use as part of any legalization plan, and we liked the idea of using grassroots political activism, including voter initiatives, to achieve our goals.
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IN 1971, a bold young attorney named R. Keith Stroup got a tiny grant from Hugh Hefner and started the National Organization for Reform of Marijuana Laws (NORML). One of the main differences between Amorphia and NORML was that Stroup preferred a more traditional legislative approach to reform, working with politicians and suits rather than hippies, and hated initiatives because he was sure they would fail. The time was right for both groups, because the 1969 U.S. Supreme Court ruling in the Tim Leary case had made the 1937 Marihuana Tax Act unenforceable. In response, President Richard Nixon proposed a new federal law, the Controlled Substances Act of 1970. This new scheme created a system of schedules for dangerous drugs, with penalties dependent on which schedule the drug was in, but gave the U.S. Attorney General, John Mitchell, final power to  designate the schedule for each drug. Marijuana, Mitchell decided, would go in Schedule I along with heroin, instead of Schedule II or III for drugs with recognized medical uses, such as cocaine and amphetamines. Pot was officially the drug of hippies, not doctors.

 

THE CONTROLLED SUBSTANCES ACT included another feature. At the insistence of then-Congressman and future New York City Mayor Ed Koch, the bill created the National Commission on Marihuana and Drug Abuse. Nixon appointed seven of its 13 members, including its chairman, Raymond Shafer, the former governor of Pennsylvania who was then a national Republican Party leader. We didn’t have much faith in its credibility, but both NORML and Amorphia wrangled invitations to the Commission hearings in San Francisco in June 1971. I introduced Allen Ginsberg—clean-shaven, necktied, and wearing a porkpie hat—as “our spiritual and financial adviser.” I presented the case for legalization with emphasis on cultivation, telling the Commission that, in the future, “Amorphia intends to engage in the production of legal marijuana on a non-profit basis.”

In March, 1972, to our astonishment, the Shafer Commission recommended that federal law be amended so that possession, use, or “casual distribution” of small amounts of marijuana by adults in private would no longer be a criminal offense. Possession or distribution in public would garner a $100 fine, while cultivation or sale of marijuana for profit would remain criminal, felony offenses. President Nixon rejected the Commission’s report out of hand. In a taped Oval Office conversation with his chief of staff, H.R. “Bob” Haldeman, Nixon said, “I want a Goddamn strong statement on marijuana… that just tears the ass out of them… every one of those bastards that are out for legalizing marijuana is Jewish. What the Christ is the matter with the Jews, Bob, what is the matter with them? I suppose it’s because most of them are psychiatrists, you know, there’s so many, all the great psychiatrists are Jewish. We are going to hit the marijuana thing, and I want to hit it right square in the puss.”
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1972 WAS ALSO THE YEAR THAT AMORPHIA ran a statewide initiative campaign to legalize marijuana in California. With impetus from Foster City attorney Leo Paoli, we came up with an initiative that emphasized cultivation for personal use. CMI-72 was succinct, easily understandable, and appealing to volunteers. It said:No person in the State of California 18 years of age or older shall be punished criminally, or be denied any right or privilege, by reason of such person’s planting, cultivating, harvesting, drying, processing, otherwise preparing, transporting, or possessing marijuana for personal use, or by reason of that use.

This provision shall in no way be construed to repeal existing legislation, or limit the enactment of future legislation, prohibiting persons under the  [image: 011]

influence of marijuana from engaging in conduct that endangers others.





Although it lost by a wide margin, CMI-72 was a “tipping point” in the early days of the reform movement. It was the first time marijuana law reform was on the ballot anywhere in the world. It was the first time that sales of hemp (paper) funded an initiative. And it was the last time that a California initiative campaign was run entirely by volunteers, instead of paid signature gatherers. The marijuana movement grew from a handful of activists to a state full of supporters.

Many legendary Mavens, Connectors, and Salesmen cut their teeth in the CMI-72 campaign. Ed Rosenthal moved to San Francisco in 1972. He shared our vision of cultivation as the key to legalization and toured California encouraging growers to support the initiative, and offering advice to improve their crops. We took word of the campaign




The marijuana movement grew from a handful of activists to a state full of supporters. 

to NORML’s first national conference in August 1972, where I met Michelle Cauble, who was working for the National Coordinating Council on Drug Education. I invited Michelle out to work on CMI, she showed up two weeks later, and we’ve been together ever since. Harvey Milk’s first political action in San Francisco was gathering signatures on the CMI petition by going door to door in the Castro district. In 1977, Milk won a seat on the San Francisco Board of Supervisors and became the first openly gay American to be elected to public office. Milk’s marijuana supplier was Dennis Peron, who would play key roles in future initiatives.

CMI received about 33% of the vote statewide; however, in Berkeley, CMI passed by 71.3%. Following that, Councilwoman Loni Hancock—who would later become mayor and serve in the state Assembly and Senate—sponsored a local ballot measure directing police to give lowest priority to marijuana law enforcement and to make no arrests for cultivation, possession or use.

 

VOTER SUPPORT FOR DECRIMINALIZATION also caught the attention of another hugely important player, a charismatic politician with powerful negotiation skills who made others want to agree with him, the type of person Gladwell calls a “Salesman:” George R. Moscone, who was at that time State Senate Majority Leader, representing San Francisco.

Senator Moscone held hearings in 1974 and worked with Gordon Brownell and me to craft a bill to reduce the penalties for possession of an ounce or less of marijuana from a  felony to a citable misdemeanor with a maximum $100 fine. This bold move, passed by the legislature in 1975 as SB95, “The Moscone Act,” saved the state of California more than $100 million a year in enforcement costs. But it had a flaw: it didn’t decriminalize cultivation.

 

WE WERE CULTIVATING ANYWAY, of course. In 1974, Ed began his long publishing career when he co-authored the Indoor/Outdoor Highest Quality Marijuana Growers Guide, 94 pages of sinsemilla cultivation information available to homegrowers everywhere. By the late Seventies, California growers were producing exquisite strains of sinsemilla such as “Big Sur Holy Weed,” and genetics had replaced geographic origin as a way of identifying strains. We were growing it in the U.S. now, but it was still illegal as hell. Sinsemilla farms, indoor hydroponics included, spread throughout the U.S. in the 1980s in response to the border crackdowns of the “War on Drugs.”




“The goofy relaxant had become a critical medication.” 

JACK HERER ENTERED THE MOVEMENT in 1972, soon after mustering out of the army, by volunteering to work for CMI. One day in the Los Angeles CMI office, I showed Jack some hemp paper. His response, best I remember, was: “You mean there’s something else you can do with hemp besides smoke it?” Jack sure grabbed that ball of twine and ran with it! He researched the history of hemp for more than a decade, and in 1985 published the first edition of The Emperor Wears No Clothes (Herer 1985). It has gone through many editions and may be the most popular hemp book of all time. In the 1980s, Jack was also attempting to remedy the problem of federal prohibition with a series of initiatives in Oregon and California to legalize hemp cultivation for all purposes, though none made the ballot.
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IN 1973 BOB RANDALL discovered that marijuana helped his glaucoma better than prescription drugs. “The goofy relaxant had become a critical medication,” he wrote. Living in Washington, D.C., however, he couldn’t get through the droughts “when marijuana could not be bought for blood or money.” To provide his sight-saving remedy, he and his mate Alice O’Leary grew four little pot plants on their balcony, and promptly got busted by D.C. narcs. Bob pursued his medical necessity claim through the courts, and in 1976 became the first American in 40 years to gain legal access to marijuana for medical purposes. But where to get it? Would you believe free marijuana from the Feds?! Bob was the first patient in what the government calls a Compassionate Investigational New Drug program, receiving pre-rolled marijuana cigarettes from the National Institute on  Drug Abuse (NIDA). Unfortunately, NIDA’s seedy, stemmy, low-grade pot remains some of the worst marijuana in the country. It is still the only legal source for federally approved researchers and the few remaining patients in the IND program that Bob’s case established. Bob and Alice’s Galen Press published the best early books on marijuana medicine, and in 1980 they founded the Alliance for Cannabis Therapeutics (ACT), the first group focused solely on the role of marijuana in medical treatment.

 

IN 1978, DENNIS PERON placed Proposition W on the San Francisco ballot, a measure which demanded that the district attorney and the chief of police “cease the arrest and prosecution of individuals involved in the cultivation, transfer or possession of marijuana.” Prop. W passed, but just weeks later an assassin killed Harvey Milk and then-Mayor George Moscone. The new mayor, Dianne Feinstein, now a U.S. Senator, refused to implement Proposition W. But Dennis wasn’t done. He started the world’s first Cannabis Buyers’ Club in San Francisco, and by 1996 it had evolved into America’s first medical pot emporium—a five-story building with one story devoted to cultivation. He never forgot the power of the initiative, and in 1996 he helped develop the wording and started the petition drive to put the Compassionate Use Act, Proposition 215, on the California state ballot. This “tipping point” initiative, which passed with 54%, enshrines in the state constitution the right of individual patients and their caregivers to grow marijuana, and pushed the movement forward at top speed. Since then, many other states have followed suit.
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IN 1989, DEBBIE GOLDSBERRY co-founded Cannabis Action Network (CAN) after several years on the “Hemp Tour” with Jack Herer and Ben Masel. Goldsberry wrote recently that CAN “instilled a more grassroots, female-oriented spirit into the then heavily male-dominated marijuana legalization movement.” After Proposition 215 passed in 1996, she and Don Duncan opened the Berkeley Patients Group, one of the best medical cannabis dispensaries in the world.

 

IN 1995, MIKKI NORRIS mounted a remarkable photo exhibit, “Human Rights and the U.S. Drug War,” that pioneered the movement to reduce the long sentences handed down for drugs. She and Chris Conrad also co-authored, along with Virginia Resner, the heartbreaking book Shattered Lives: Portraits from America’s Drug War. Another activist on prison issues, Julia Stewart, organized Families Against Mandatory Minimums (FAMM) to fight the harsh sentences Congress required judges to impose.

 

VALERIE AND MIKE CORRAL in Santa Cruz started the Wo/Men’s Alliance for Medical Marijuana (WAMM) after getting busted for five plants in 1992. Valerie remembers,  “As the first patient in the State of California to challenge existing law and based on a defense of necessity, I was ushered into the legal, political, and social foreground of this health issue.” The DEA moved against WAMM in 2002. The city council then took it upon themselves to publicly distribute medicine to WAMM’s patients on the steps of City Hall. Valerie and Mike’s input also led to the inclusion of the rights of patients to collectively and cooperatively cultivate marijuana in the California legislature’s Medical Marijuana Program Act of 2003 (SB420). This further legitimized the hundreds of medical cannabis dispensaries and cultivation collectives already operating in California under local ordinance.

TIMELINE



	1940 	Robert Mitchum busted 
	1958 	Neal Cassady busted 
	1964-1970 	LEMAR 
	1970-1973 	Amorphia 
	1970 	Controlled Substances Act 
	1971 	NORML 
	1971-1972 	The Shafer Commission 
	1972 	CMI 
	1975 	Moscone Act 
	1976 	Investigational New Drug Program 
	1978 	Prop W 
	1989 	Cannabis Action Network (CAN) 
	1995 	Marijuana Policy Project (MPP) 
	1996 	Proposition 215 
	1998 	Students for Sensible Drug Policy (SSDP) 
	2002 	Americans for Safe Access (ASA) 
	2002 	Green Aid 


 

IN 1995, NORML PROVIDED THE SPARK for what has become a leading marijuana reform organization, the Marijuana Policy Project (MPP). MPP was founded by two former NORML staffers, Rob Kampia and Chuck Thomas, who wanted to create a mainstream D.C. lobbying organization focused narrowly on changing public policy. That initial effort got off the ground with an aggressive membership drive and a modest grant from  a philanthropic foundation funded by financier George Soros. By the end of that first year, MPP’s work with the U.S. Sentencing Commission had helped change the federal sentencing guidelines, resulting in shorter sentences for people convicted of cultivating marijuana and the release of an estimated 950 federal marijuana prisoners. This early success attracted the support of another philanthropist, the insurance magnate Peter Lewis, who remains the organization’s primary funder.

 

SINCE THEN, MPP HAS GROWN into one of the leading marijuana reform organizations in the U.S., claiming 25,000 members nationally and roughly three dozen full-time staff members spread between offices in Washington, D.C., and state campaigns around the country. MPP worked to pass a medical marijuana initiative in Washington, D.C. in 1998, and in 2000 MPP lobbying helped convince the Hawaii state legislature to become the first to enact protections for medical marijuana patients. That success was repeated in Maryland in 2003 when four years of lobbying resulted in the Republican governor signing legislation to reduce penalties for medical marijuana use. In 2004, litigation MPP funded established that state privacy protections that meant Alaskans 21 years or over may legally possess up to four ounces of marijuana in their homes. That same year, MPP helped pass a medical marijuana ballot initiative in Nevada and in 2008 it was instrumental in the passage of a medical marijuana initiative in Michigan. MPP continues to lobby for medical marijuana bills and legislation to end marijuana prohibition.

 

OUR MOVEMENT’S MEDICAL MARIJUANA VICTORIES have not come without a fight. In the early morning hours of February 12, 2002, federal agents began a series of coordinated raids on a San Francisco medical marijuana collective and the homes and businesses of the handful of people who were supplying it with medicine. As doors were being broken down, the head of the Drug Enforcement Administration, Asa Hutchison, was preparing the speech he was to give that evening at San Francisco’s distinguished Commonwealth Club. He planned to announce a new front on the war on drugs—the arrest and aggressive prosecution of medical marijuana providers, including the “kingpin”, Ed Rosenthal. But the Feds misjudged both their target and the patient community. Not only was Asa Hutchison shouted down by patient advocates at his speech, but the actions of his agents galvanized a grassroots response of patients.

Led by medical cannabis patient Steph Sherer and visionary entrepreneur Don Duncan, area activists formed Americans for Safe Access (ASA) to provide a voice for patients and resist federal interference in California’s medical marijuana program. The acronym was not a coincidence. One of ASA’s goals was to directly challenge and embarrass Asa Hutchison, the then-head of the DEA. As a grassroots organization of patients and activists, ASA began with protests around the trial of Ed Rosenthal in late 2002 and early 2003. Every day of Ed’s trial, the large courtyard of the federal courthouse was filled with protestors organized by ASA. The strategic creativity of Steph Sherer’s group was evident immediately, as protestors engaged in various forms of street theater to convey  their message. One day, dozens of protestors stood motionless in rows with duct-taped mouths and medical placards, a silent demonstration of all that the jury was not being allowed to hear. On another, rainy day, protestors carried matching red umbrellas that had “Free Ed” spelled out in white tape, easily readable from the windows of the federal building above. When Ed’s trial concluded with a guilty verdict on all counts, ASA activists were instrumental in providing the jurors with the full facts and convincing them to speak out about their experience. This led to the first jury revolt in a federal medical cannabis trial, with the majority of the panel appearing on CNN, Dateline and elsewhere to denounce the Rosenthal trial as a miscarriage of justice.

 

SINCE THEN, ASA HAS GROWN into the leading advocacy organization for medical cannabis. Based in Oakland, California with a national lobbying office in Washington, D.C., ASA reports that it currently has over 30,000 active members with chapters and affiliates in more than 40 states. ASA provides legal training and medical information, as well as court support and rapid response to law-enforcement raids. The ASA legal team has made a big impact, winning a suit against California Highway Patrol to make them comply with state medical cannabis law. Other landmark cases have helped establish the rights of patient collectives to organize in the state. ASA has even gone after the federal government’s lies about the medical efficacy of cannabis by filing a suit against the federal department of Health and Human Services under a little-known law that requires federal agencies to rely on sound science in the information they disseminate. ASA is also working closely with federal policy makers to remove barriers to research and establish protections for patients everywhere in the country. The Truth in Trials Act, which would give patients a medical defense in federal trials, has been a key piece of that legislative effort. ASA has also worked closely with state lawmakers in California and elsewhere to expand patient protections. Over the last six years, ASA has become a respected voice for medical cannabis patients.

 

THE OTHER MARIJUANA REFORM ORGANIZATION to come out of the arrest and prosecution of Ed Rosenthal was Green Aid: The Medical Marijuana Defense and Education Fund. This tax-exempt 501(c)3 organization was formed by activists and allies as a way of rallying support and directing resources to the legal defense of critical, tipping-point medical cannabis cases. Green Aid helped Ed put together a group of attorneys that he dubbed “The Green Team,” including Bob Eye, a prominent attorney from Topeka, Kansas who had been a candidate for governor there; Bill Simpich, a leading civil-rights lawyer from Oakland, California; and Joe Elford, a young Yale-trained attorney who would become ASA’s chief counsel and establish landmark legal precedents for patients in California. Among the things Green Aid quickly did in support of medical cannabis was establish a website for tax-deductible donations for Ed’s case and other high-profile litigation. Green Aid also worked hard to publicize Ed’s case and keep it on the front pages, publishing a daily diary of his trial on their website. The result was national tele vision and radio coverage and more than 200 published articles internationally, including front-page stories and sympathetic editorials in the New York Times, San Francisco Chronicle, Oakland Tribune, and San Francisco Examiner.

ANNUAL CAUSES OF DEATH IN THE UNITED STATES



	Tobacco 	435,000 
	Poor Diet and Physical Inactivity 	365,000 
	Alcohol 	85,000 
	Microbial Agents 	75,000 
	Toxic Agents 	55,000 
	Prescription Drugs 	32,000 
	Suicide 	30,622 
	Incidents Involving Firearms 	29,000 
	Motor Vehicle Crashes 	26,347 
	Homicide 	20,308 
	Sexual Behaviors 	20,000 
	All Illicit Drug Use 	17,000 
	Aspirin, Other Anti-Inflammatory Drugs 	7,600 
	Marijuana 	0 
	HTTP://DRUGWARFACTS.ORG 


Thanks to Green Aid, Ed’s case changed the tone of coverage on the issue. The scare quotes disappeared from “medical marijuana,” and it would no longer be referred to as “so-called” medical use. Green Aid was also instrumental in helping Ed mount a successful appeal of his conviction and fight a now-expanded federal retrial in 2007. Tried under the same limited rules of evidence as the first trial, Ed was again convicted but not before exposing the pettiness of the government’s attacks on patients. Today, Green Aid continues to assist with the legal defenses of prominent medical cannabis cases.

 

IN 1997, JEFF JONES founded the Oakland Cannabis Buyers Club (OCBC). To protect the OCBC from federal interference, Oakland city officials established growing and possession guidelines and declared the OCBC an agent of the city. Jeff’s legal battle to provide medical-quality pot went all the way to the U.S. Supreme Court in 2001, but they shot him down. Then one of the patients he was supplying, Angel Raich and her attorney, Rob Raich, took her medical necessity defense to the high court, but they also ruled against her. Nonetheless, these two cases helped galvanize public opinion in favor of medical marijuana legalization.

IN 2007, RICHARD LEE, the operator of the Bulldog Café, a medical cannabis dispensary in Oakland, opened Oaksterdam University to offer courses in cultivation and dispensary management to the burgeoning cannabis industry. Since its establishment, Oaksterdam University has expanded to campuses in Los Angeles and Sebastopol, California, and Ann Arbor, Michigan. The main Oakland campus has become a focal point for both education and activism on marijuana.
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THIS BRIEF HISTORY, which must leave out many important events and people, illustrates both how far we’ve come and how far we have to go. Thousands of articles have been written. Millions of people grow marijuana. Many decriminalization reforms have been passed by legislatures, but none have legalized cultivation for all. Omitting the underlying question of supply impedes all the modern laws attempting to regulate marijuana. Almost three decades ago, the International Cannabis Alliance for Reform met in Amsterdam to consider legalization plans and proposals, and came to the same conclusion. At a minimum, everyone should have the right to grow cannabis for personal use. This is the corner-stone of legalization, because it allows the consumer to opt out of the underground market. So to get to the real “tipping point,” the legal cultivation of cannabis is the most important issue to be resolved. The personal right to cultivate cannabis is the crux of any successful legalization scheme. In California, at least, medical patients have the right to free, legal, backyard marijuana. The tipping point will have been reached when everyone has that right.
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ED’S INTRODUCTION
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WARNING: Although using marijuana may not be addictive, growing it is.

 

Why grow marijuana? The reasons can be many, and varied. Perhaps you have never considered growing marijuana. Or, perhaps, you never tried because it felt like a difficult, risky undertaking. You may have even tried your hand at raising a young plant or two but abandoned the project when the plants failed to thrive or were overcome with mold or pests.

Despite any potential pitfalls, there are many compelling reasons to embark on this journey. First, there are practical benefits from being able to choose which strains to cultivate—selecting for height, grow time, aroma, taste, and the wide spectrum of the mental and bodily effects varieties offer. Also, many medical cannabis patients understandably prefer to have the control over their medicine that a personal garden allows, with the knowledge that it is grown safely and organically. Another factor can be cost: it is generally much less expensive to grow one’s own than to pay for someone else’s packaged product, and less risky than buying a bag from some unknown source.

As a plant, cannabis is similar to any other plant—it likes light, water, nutrients, and human attention. Yet it has some unique characteristics and a long history of interaction with the human species. Time, observation, and research have taught us the best ways to care for marijuana to achieve big, beautiful buds and amazing harvests. Any effort you make to learn how to cultivate this fascinating plant will be well rewarded, and this book will help demystify the process.

The most powerful reason to grow marijuana, in my experience, is the enjoyment and satisfaction that comes from forming a personal relationship with this fascinating plant. As I can attest, this is the only truly addicting aspect of marijuana.

Marijuana Grower’s Handbook is designed to help you grow bountiful yields of high quality marijuana. Whether you are a beginner or an experienced grower, this book provides the information to help you grow a garden that will provide you good harvests, enjoyment, and an enriching pastime.

Most gardeners, myself included, have an anthropomorphic attachment to marijuana. They name their plants, develop a fondness for one or the other. There are some good reasons for this: unlike other annuals, marijuana has separate male and female  plants. It has distinct life stages including growth and reproductive, and it takes between 50 and 80 days of “flowering” to ripen, each day of flowering comparable to a year in the life of a human.

The best part of gardening is that at the end of the journey you will harvest some of the best buds you have ever smoked, all ripened to perfection.

PRECAUTION: The legality of marijuana depends on who you are and where you are located. If you are living in a state where it is legal for medical marijuana patients or suppliers to grow, then you will have a different attitude about growing than someone who lives in the majority of states and countries where marijuana is illegal to use or grow.

Before you start to plan a garden you should have a clear understanding of the laws regarding cultivation of marijuana. With this information you can make a realistic assessment of the situation and decide whether gardening is for you. You should also begin to make contingency plans based on worst-case scenarios.

In states where medical patients are allowed to grow marijuana there are often strict limits on the number of plants or the amount of space that can be devoted to the garden. Marijuana cultivation is often considered a serious offense so it is imperative to take precautions to keep yourself free.

Some questions you might ask yourself before you commence this venture are:Am I willing to take on the responsibilities and risks?  
Can I afford a legal quagmire?  
How do my roommates feel about it?  
Do I really have a secure area?





Most marijuana arrests are the result of “accidents,” lovers’ spats, nosy neighbors or jealous friends. People who snitch to get out of trouble also appears in the statistics. It pays then, for marijuana growers to become nicer people than they might otherwise be. Don’t alienate others. Treat your friends better. Be nice and helpful to your neighbors. Let the harried driver cut in. Develop a broader perspective on life.

 Marijuana Growers Handbook Website—www.mjgrowers.com

Writing this book I found myself constantly having to make choices about what should be included and at what level of detail. This book provides what is most necessary and relevant to your growing success. Fortunately, the Internet has provided us a way to make even more information available to you. At www.MJGROWERS.com you will find additional photos, research, and articles on a wide variety of topics. As changes occur in equipment and methods the website will keep the book, and you, up to date on the latest developments. Your password to this library: MJReader
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Part I

MARIJUANA THE PLANT
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HOW MARIJUANA GETS YOU HIGH
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 MARIJUANA AND THE BRAIN 

In recent years, remarkable progress has been made in our understanding of cannabinoids and how they operate in the body. The study of cannabinoids has focused mainly on the brain, so first let us consider the cerebral effects of cannabis, starting with the obvious.
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Marijuana influences mental perception. That much must have been immediately clear to the first people who started cultivating cannabis for its delta 9 THC (∆9-THC) effects (as distinct from fiber hemp) over 2,000 years ago. And while those cognitive effects have been sought after, let’s not be overly romantic about them. Sometimes they can feel stupefying, like a sacrifice of chronology and mental dialogue, or an impaired ability to follow conversation. Short-term memory can be interrupted and spatial orientation impaired, effects which can give way to a heightened sensory perception of the here and now.

At other times or simultaneously, marijuana can evoke a nebulous sense of wellbeing—the feeling of getting high, enhancing appreciation of a moment or hysterical irony, a melody or profound lyric. It can help you feel momentarily less concerned about societal and interpersonal pressures. These properties have been portrayed from opposing perspectives: as good or bad, uplifting or unsettling, habit-forming or not, anxiety relieving or promoting. As with other hallucinogens, a person’s set (including individual psychological, physical and genetic dispositions) and setting play a role in particular mental experiences and outcomes, as do the chemical variations in the herb (see the discussion of terpenoids). It isn’t trivial to acknowledge that one person might feel calmed by smoking a joint, while someone else might experience outright panic hitting the same joint. Likewise, while exceedingly few people who experiment with marijuana develop a dependency, it does happen. These matters are complex and frequently oversimplified, but it is important to recognize that even if cannabis is kind to a great many people, it does not mean it is for everyone.

The various promises and warnings about how marijuana affects the brain are rooted in genuine human experiences. To determine which are accurate and supported by science calls for continuing objective  research and a mature conversation about cannabis and our relationship to it.

Now consider some of the less “psychoactive” biological effects of ∆9-THC other cannabinoids:• nausea goes away
• multiple kinds of pain are relieved
• inflammation is reduced
• muscles are relaxed
• seizures are sometimes brought under control



These are just some of the therapeutic effects of cannabis that have been described by healers since antiquity, and each addresses health problems that demand a huge amount of clinical attention.

For instance, millions of people lose quality of life to chronic pain. While scientists and physicians continue to get a better grasp of what physical pain is, doctors readily acknowledge that current prescription medications are fraught with side effects and do not work on all types of pain, particularly the neuropathic pain that can result from nerve injury and disease.

Thanks to modern medical marijuana initiatives and biomedical research, including an increasing number of gold-standard, randomized double-blind clinical trials using botanical cannabis and extracts, this ancient remedy can once again be discussed without apology. Not only does cannabis relieve pain on its own, it works in concert with other analgesics to improve their efficacy. Similarly, no one should feel shame recommending or trying marijuana to combat severe nausea—nausea control and appetite stimulation can be one of its downright life-saving properties for people undergoing toxic chemotherapy or suffering from wasting syndrome. It is appalling that a patient struggling for survival should have to risk their freedom for choosing marijuana as their medicine.




CANNABINOID RECEPTORS 

Marijuana affects the body because its bioactive cannabinoid compounds, especially ∆9-THC and cannabidiol  (CBD), bind to and activate cannabinoid receptors—tiny molecular ports encoded by our genes and expressed on the membranous surfaces of our cells. The diversity of physiological effects generated by marijuana is due to the many different cell and tissue types that express cannabinoid receptors.

Various areas of the brain and other nervous system tissues contain cannabinoid receptors called CB1. The neurological effects of marijuana depend on the particular brain areas and networks these cannabinoid-sensitive cells participate in (for example, the neuronal networks mediating short-term memory, anxiety, or compulsive behavior). The location of the receptors on the cell can alter how they operate. Most mental and perceptual effects of cannabis can be attributed to CB1 receptor activation.

A second receptor, called CB2, has been identified primarily in certain cells of the immune system. CB2 appears responsible for the ability of THC, CBD, and the terpenoid β-carophyllene to reduce inflammation and some kinds of pain,  among other effects.

How do we know such things? There were early clues that a specific receptor system is involved in marijuana’s effects. To test this hypothesis experimentally, some of the cannabinoid drugs produced in the 1980’s were designed to be weakly radioactive. These “hot” drugs light up the cannabinoid receptors they bind to, allowing scientists to see which neurons in the brain are sensitive to THC.
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Marijuana provides therapeutic benefits across a startlingly broad range of conditions and has an unparalleled record of safety.



This and other techniques have revealed that the brain is teeming with CB1 receptors, consistent with marijuana having wide-ranging influences on mental function. Some of the only regions of the brain where CB1 receptors are absent are areas controlling vital functions such as breathing. This is why cannabis poses no risk of fatal respiratory depression that can occur with overdoses of opiates and other nervous system depressants such as alcohol, and why labeling marijuana as a “deadly narcotic” is incorrect and irresponsible.




 THE ENDOCANNABINOIDS 

The natural physiological chemicals that drive CB1 and CB2 receptors are a family of molecules present not just in humans but all over the animal kingdom. These native molecules are called endogenous cannabinoids, or endocannabinoids, a name borrowed from the plant. Endocannabinoids (often abbreviated as eCBs) have been called the “marijuana of the brain,” although this is a deceptive metaphor; eCBs are an integral part of our physiology and appeared much earlier in evolutionary history than the cannabis plant, as indicated by their presence in so many life forms, even very simple marine organisms. It is more accurate to say that the cannabis plant evolved to produce compounds that are remarkable biochemical mimics of the eCBs.

There are presently two well-studied and readily detectable eCBs: anandamide (a name derived from ananda, the Sanskrit word for bliss) and 2-AG (short for 2-arachidonylglycerol), each is generated in cells by specific enzymes in response to activation signals. In other words, cells generate and release anandamide or 2-AG when they receive particular signals to do so.

In the brain, for example, if one neuron (electrical cell of the brain) barrages another neuron with excitatory electrical activity, the target neuron may respond by generating and releasing eCBs from its cellular membrane.

The eCBs travel “backwards” across the synaptic cleft separating the two neurons, where they find CB1 receptors waiting. Through the molecular signaling of  these strategically located CB1 receptors, the release of other, more principal neurotransmitters is momentarily paused. The eCBs act as a negative feedback, to say, “Whoa! That’s enough input, now slow down!” Because eCBs travel opposite the conventional neurotransmitter pathway across synapses, they have been dubbed “retrograde messengers.”

This fascinating, groundbreaking scientific discovery has revealed how a large number of brain cells appear to work: a given neuron releases eCBs in order to continuously regulate and tune its own synaptic inputs. This process, where synaptic connections between neurons are weakened or strengthened, is referred to as synaptic plasticity, a mechanism by which learning and memory occurs at the cellular level. The feedback mechanism of eCB-mediated synaptic plasticity is important not just for computational processes (how we think and feel and learn), but as a matter of cellular survival; too much excitation is deadly to cells. Thus, an apparently major function of eCBs, and a major effect of cannabinoids from marijuana, is neuroprotection—that is, protecting brain cells from too much excitation (known as excitotoxicity), which is a serious contributor to the brain damaging effects of stroke, epilepsy, and other neurological disorders.




NEURONAL FREQUENCY & SYNCHRONY: SETTING TEMPO WITH ECBS 

What we have just described is that eCBs are used by the brain to dampen patterns of neuronal electrical activity, and one of the therapeutic effects of cannabis is to mimic this property. Yet this is only half the story. The eCBs also work the opposite way, releasing the neuron to fire more freely, a process called disinhibition.

This is another way that eCB-mediated synaptic plasticity appears to be adaptive for healthy brain function, though its ef fects vary based on the area of the brain. In a brain area called the amygdala, eCBs purge the memory of fearful experiences, helping an individual move past emotional trauma. This action helps explain the apparent utility of cannabinoids (including herbal cannabis) as a treatment for some cases of post-traumatic stress disorder, or PTSD.

Large-scale population studies have failed to find any link between cannabis smoking and lung cancer or other respiratory ailments.



By contrast, in the area called the hippocampus, tightly controlled eCB signaling allows cells to fire in coordinated synchrony, setting up the brain rhythms that are important for orienting oneself in physical space. Marijuana is thought to interrupt spatial memory by simultaneously flooding all the cells in this rhythmic engine with THC…um, where did I put that pen that was just in my hand? Similarly, the so-called somatic symptoms of a marijuana high—feelings such as floating, sinking into your seat, or altered balance, are likely due to the THC-sensitive circuitry of yet another brain region, the cerebellum.

To summarize, eCBs can either inhibit neuronal activity by slowing down  excitatory synapses onto that neuron, or they can disinhibit (excite) neuronal activity by slowing down inhibitory synapses. Both of these are physiological actions that contribute to normal brain function. The fact that CB1 receptors can orchestrate the tempo of brain cells in either direction—faster or slower—surely helps to explain how cannabis can have such wide ranging, even opposite, perceived effects in different individuals and circumstances.
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The story of eCBs is not just about the brain, though. Important therapeutic properties of cannabinoids are mediated by the CB2 receptors on immune cells. Immune cells promote inflammation during the course of fighting an infection, an important adaptive property; however this action also can be a source of pain, tissue damage, and an obstacle to healing and well-being. Activation of CB2 receptors throughout the body (including the brain, where immune cells are called microglia), either by eCBs or the cannabinoids in marijuana, tells the immune cells to slow down releasing the chemicals that trigger inflammation.

This effect is directly analogous to what we described for the brain, where eCBs serve as a brake to the release of neurotransmitters. Clinically, the need to control swelling, itching, and pain is the reason why corticosteroids and non-steroidal anti-inflammatory drugs (NSAIDs) are such widely used medicines.

Cannabinoids offer a different molecular approach to these same problems. Recent research findings suggest that  cannabinoids may be especially promising in reducing dangers of chronic inflammation in the brain, which is believed key to many serious neurodegenerative diseases ranging from Alzheimer’s dementia to Par kinson’s Disease and related motor disorders. The immune modulating effects of cannabinoids also appear to hold promise for the treatment of autoimmune diseases such as diabetes and multiple sclerosis.

The cannabinoid system appears to be primordial, since it exists in nearly all species of animals so far investigated, even very simple ones like microscopic hydra.



To date, the results of 79 controlled clinical trials on humans have been published, along with more than 15,000 peer-reviewed scientific articles on the chemistry and pharmacology of cannabis and cannabinoids, as well as more than 2,000 articles on the body’s natural endocannabinoids.

These studies clearly show that the effects can be variable and difficult to predict with precision, but marijuana provides therapeutic benefits across a startlingly broad range of conditions and has an unparalleled record of safety.




 HOW CANNABIS GETS YOU HIGH 

How THC operates in our bodies is better understood with each new study. But marijuana is composed of over 400 compounds, including at least 88 cannabinoids other than THC.

Cannabis is used by inhalation (smoking or vaporization), ingestion (eating, drinking, or absorption through the mucus membranes of the mouth) or, more rarely, topical application (rubbing into the skin).

Inhalation is a considerably more rapid and efficient delivery method than ingestion, since the cannabinoids, terpenes and other chemicals pass readily across the lining of the lungs straight into the bloodstream. The effects and quality of the high are also somewhat different.

Vaporization (or ingestion) is safer for the respiratory tract than smoking and creates a far less telltale odor. Burning cannabis (or just about anything else for that matter) creates harmful chemicals, known as reactive oxygen species, that may damage the mouth, throat, and lungs. However, heating cannabis in a controlled manner to a temperature just below ignition of the plant material releases the lighter chemicals (including the cannabinoids) without actually burning anything or creating the reactive chemicals found in smoke.
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Vaporization may also provide a different quality of high, since it may produce a different mixture of volatilized compounds. Interestingly, though prolonged smoking has been shown to damage the  lungs and bronchial tubes, large-scale population studies have failed to find any link between cannabis smoking and lung cancer or other respiratory ailments.
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Volcano Vaporizor

Since the cannabinoids THC and cannabidiol (CBD) have both been shown to have cancer-fighting properties, scientists speculate that cannabinoids may have a prophylactic effect against damage that the tars and other potentially harmful chemicals present in cannabis smoke would otherwise cause.

As rapid as the onset of effects is when cannabis is inhaled, it is slow when eaten. When cannabis products are ingested, the cannabinoids pass first through the stomach then are absorbed across the lining of the intestines into the blood, which passes through the liver and changes most of the THC into 11-hydroxy-THC. While 11-hydroxy-THC is also psychoactive, it may create a different kind of high. Because absorption from the intestines is relatively inefficient and slow, larger doses must be taken if ingested rather than inhaled, and the effects last longer but are delayed for 30-90 minutes after ingestion. This delay can lead to inadvertent excess dosages, since you can’t tell how much you have on board, unlike inhalation, which allows for easy and immediate dosage adjustment.

Serious scientific studies have attempted to determine what factors affect how much THC is absorbed from a joint. Some found that longer “breath holding time” (scientifically known as BHT) was more important than the number of puffs taken or the “puff volume” (PV), while others found that BHT did not appear to affect blood levels of THC or how high the subjects got.

Another study found that the second half of the joint delivers more THC than the first half. Clearly, more research is needed on the question of how long to hold each hit (so get to work!). However, there is now a solid scientific basis for the practice of letting your buddies start a joint and getting your first hit after it comes back around to you.

The physiological workings of cannabis include some effects that we recognize as getting high, others that are medically beneficial, and some that are both. The effects include a temporary increase in heart rate and blood pressure, impaired memory and time dilation, slowed reaction time and impaired balance, inhibition of sensory gating (altered/enhanced perceptions), alteration in mood including decreased or increased anxiety/panic attacks (though increased anxiety is usually only seen in inexperienced users or in “overdose”), increased appetite, decreased activity of the intestines and decreased nausea, red eyes, dry mouth, analgesia (pain relief), and decreased muscle spasms.
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Nearly all drugs (including over-the-counter medicines such as Tylenol and aspirin) are deadly if taken in overdose, so it is extraordinary that it is impossible to consume a lethal dose of THC. The effects of too much cannabis are generally restricted to severe memory impairment, possible paranoia or panic, near-certain overconsumption of snack foods, then sleep.

However, cannabinoids and the receptors that absorb them are not there just for humans to be able to get high. The cannabinoid system appears to be primordial, since it exists in nearly all species of animals so far investigated, even very simple ones like microscopic hydra.

The most likely reason that marijuana evolved to make cannabinoids like THC was to deter animals that would eat the plant (perhaps by preventing them from remembering where they found it). Many plants make substances that have biological effects in animals; humans have taken advantage of this to develop drugs derived from these substances, including morphine from poppies, aspirin from willow bark, and cancer drugs from periwinkle, to name a few.

Cannabis was used as medicine as early as 4,000 years ago in China and India, and preparations of cannabis were officially sanctioned medicines in the U.S. and other parts of the Western world from the 1800’s until the late 1930’s.

Today, the list of conditions for which cannabis has shown potential as treatment is a long one. As Michael Pollan describes in his book The Botany of Desire, the human-cannabinoid interaction has given marijuana an evolutionary survival advantage by persuading humans to plant it all over the world, something it could not have accomplished on its own.

“I’m in love with Mary Jane. She makes me feel alright. She makes my heart sing. Turns me on with her love. Takes me to paradise.”

Lyrics: Rick James “Mary Jane”
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MARIJUANA: THE PLANT
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CANNABIS evolved from plants native to the Himalayan foothills, but its origins are clouded by the plant’s early symbiotic relationship with humans, a relationship at least 6,000 years old. The use of cannabis and its products spread quickly throughout the world and is now cultivated in climatic zones from the Arctic to the equator. Cannabis evolved on its own for hundreds of thousands of generations, but since its properties were discovered by humans, it has been bred intensively to optimize particular characteristics.

Cannabis is cultivated for one or more of three useful products—• the nutritious seeds
• the fibrous stalks
• the resinous flowers



Cannabis seeds are rich in oil and protein and are used as a food and animal feed, as well as a source of oil for fuel and skin-care products.

Cannabis fiber, produced from the stalks of the plant, is used to make tough cloth, paper, and rope. Though all cannabis plants are of the same species, the varieties typically cultivated for their seeds or fiber are known as hemp.

The third product, the flower and the resin that coats them, is used therapeutically and recreationally. Cannabis resin contains the group of substances collectively known as cannabinoids, of which Tetra-hydro-cannabinol, usually referred to as THC, is the chief psychoactive component.

THC and the other 87 identified cannabinoids are unique to cannabis. No other plant produces them, although frankincense and cocoa may contain small amounts of compounds that bind to some of the same receptors. Plants grown for their THC content are commonly called marijuana.

The many uses of this multi-faceted plant have historically made it a valuable crop, and today there are collectively more breeding programs for marijuana than any other crop. Marijuana’s breeding program is, at least in part, one of the unintended consequences of prohibition, as Michael Pollan points out in his book, The Botany of Desire. As the U.S. government escalated its War on Drugs and imposed tighter border controls to restrict the flow of marijuana from Mexico, resourceful American consumers became cultivators. Because of seed scarcity on the commercial market and the fact that cannabis is one of the few plants that casual farmers and breeders  can easily grow from self-produced seed, many gardeners have become self-reliant and created their own seed stock.

Gardeners who take this path join an international breeding program as soon as they transfer some of their genetics (i.e. seeds) to someone else. In the 40 years of this modern cannabis breeding program, growers have developed diverse varieties and cultivation methods that are quite efficient at producing the desired product: large, dense buds of sinsemilla—that is, a profusion of unpollinated female flowers.

The desired product: large, dense buds of sinsemilla—that is, a profusion of unpollinated female flowers.



Marijuana varieties differ in many ways, including growth characteristics such as:• height
• width
• branching traits
• leaf size and shape
• flowering time to yield
• potency
• taste
• type of high
• aroma



In choosing a variety, you should select for the quality of the high and the conditions in which you are growing.

Each variety flourishes best under particular environmental conditions. For the most part, potency is a factor of genetics.

Some plants have the genetic potential of producing high-grade marijuana and others do not. The goal of the cultivator is to nurture the high-THC plants so they can reach their full potential.
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In nature, marijuana is a fast-growing annual plant, although some varieties in warm areas over-winter, going dormant as the days shorten and then returning to flowering the next summer. Marijuana does best in a well-drained, high-nutrient planting medium and requires long periods of bright, unobstructed light daily. Marijuana is usually dioecious; i.e., plants are either male or female.

This book is about how to produce the best marijuana under controlled conditions, whether indoors, in the greenhouse, or even outdoors.



Occasionally monoecious plants, or  hermaphrodites, appear and produce both male and female flowers. Such hermaphroditic plants are most common among some varieties native to south Asia, but can also result from environmental stress such as inadequate light or nutrition. Because they fertilize females just as a true male plant does, they are considered undesirable and are removed from the garden as soon as they appear.

Marijuana grown in the wild or with traditional methods outdoors has an annual cycle that begins with germination in the early spring. The plant grows vigorously for several months as the days lengthen and begins to flower when it reaches a critical time period in late summer or early fall.

Flowering depends on the variety’s native latitude but occurs in late summer as the night length increases. Varieties from high latitudes, such as most indicas, need  less darkness to flower than those from lower latitude areas, such as most sativas. All varieties set seed in the fall as a result of changes in the weather—the seeds drop as the plant dies.

When growing indoors and in greenhouses, the cultivator has complete control of the environment. The grower determines when the plants are started and when they flower.

This book is about how to produce the best marijuana under controlled conditions, whether indoors, in the greenhouse, or even outdoors.




BOTANICAL DESCRIPTION: CANNABIS SATIVA L. 

The word cannabis is an ancient one, dating back past Latin and Greek to Thracian or Scythian times. Scholars have even identified ancient Biblical references to a plant known as ‘kaneh-bos’ as early as the 15th century B.C.

As the contemporary name of a type of plant, Cannabis Sativa Linnaeus (L.) was formally conferred in 1753 by Carolus Linnaeas in his famous taxonomy. Linnaeas, who devised the modern system for classifying and naming species, concluded that the genus Cannabis sativa had but one species, which bears the same botanical name. The genus is currently classified as belonging to the Cannabaceae family, which also includes hops (Humulus sp.). Modern phylogenetic studies and gene sequencing indicate that Cannabis sativa L. is more properly considered part of the  Celtidaceae branch, which also includes the many species of Hackberrry tree, and that the two families should be merged to form a single group descended from a common ancestor. This would not be the first time that Cannabis sativa L. has been reclassified, as it was formerly categorized as part of the Nettle (Urticaceae) or Mulberry (Moraceae) family.

There has been a similar evolution of thinking on how many species of Cannabis sativa L. should be recognized. In 1785, soon after Linnaeus identified it as a single species, the influential biologist Jean-Baptiste de Lamarck claimed the plant he found in India should be classified as a separate species, which he named Cannabis indica.  This name would be included in various pharmacopoeias to designate cannabis plants that are suitable for the manufacture of medicinal preparations.

In the 19th century, other botanists proposed separate species classifications for cannabis plants indigenous to China and Vietnam. But by the 20th century, difficulty with definitively distinguishing between any of them had led most botanists to conclude, as Linnaeus did, that all cannabis plants belong to a single species. Certainly all cannabis plants satisfy one of the chief criteria of a species: they can interbreed. There are different ways to define a species. Wide disparities in cannabis plants’ geographic location and primary characteristics have led many to argue that three species should be recognized, based on whether they are cultivated primarily for fiber (sativa) or drugs (indica), or grow wild (ruderalis).

Cannabis ruderalis is probably the progenitor wild variety. The alleles or genetic traits of ruderlis are mostly dominant, indicating that the competing traits are probably mutations. For instance, flowering in ruderalis begins soon after germination and is not dependent on the length of daylight; this characteristic dominates crosses.
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1. Male flower bract

2. Female flower bract

3. Male flower

4. Bunch of male flowers

5. Unfertilized female flower

6.-9. Maturing seed

10. Mature seed in perianth

11. Mature seed

12. Cutaway of seed showing embryo

  SCIENTIFIC CLASSIFICATION

Kingdom: Plantae  
Division: Magnoliophyta  
Class: Magnoliopsida  
Order: Rosales  
Family: Cannabaceae  
Genus: Cannabis

 

Formal Botanical Description

Cannabis is an annual, dioecious, flowering herb. The leaves have serrated leaflets. The first pair of leaves usually have a single leaflet, the number gradually increasing up to a maximum of about thirteen leaflets per leaf (usually seven or nine), depending on variety and growing conditions. At the top of a flowering plant, this number again diminishes to a single leaflet per leaf. The lower leaf pairs usually occur in an opposite leaf arrangement and the upper leaf pairs in an alternate arrangement on the main stem of a mature plant.

Cannabis normally has imperfect flowers, with staminate “male” and pistillate “female” flowers occurring on separate plants. Occasionally, individual plants bear both male and female flowers. Although monoecious plants are often referred to as “hermaphrodites,” true hermaphrodites (which are less common) bear staminate and pistillate structures on individual flowers, whereas monoecious plants bear male and female flowers at different locations on the same plant.

Cannabis is wind-pollinated and produces “seeds” that are technically called achenes. Most strains of Cannabis are short day plants, with the possible exception of C. ruderalis and some equatorial C. sativa varieties that are commonly described as “auto-flowering” and may be day-neutral. Cannabis is diploid, having a chromosome complement of 2n=20. Polyploid individuals have been artificially produced. Cannabis plants produce a group of chemicals called cannabinoids, which are secreted by glandular trichomes that occur most abundantly on the floral calyxes and bracts of female plants.



The diversity of the cannabis plants’ geography and morphology is considerable; they grow in very different ways and places. The stems grow to a height between from 3’-15’ (0.9-4.5m) or more, and the plants range from thin and reedy to thick and bushy. While the plants are native to the Hindu Kush Valley and the Himalayan foothills, it has migrated with humans through-out  the world and can now be found growing wild on every continent but Antarctica. Since there are no laws prohibiting it in Antarctica where researchers from many countries work, it is safe to assume that cannabis has spread its roots there, too.

[image: 037]

The Hindu-Kush region ranges through the Himalayan foothills and the southern stretch of the Tibetan Plateau which stretches thousands of miles from Kazakhstan through Tajikistan, Afghanistan, India, Nepal and Bhutan. South of the foothills, cannabis cultivation is practiced throughout India and Southeast Asia.

Cannabis sativa L. is the only dioecious annual—that is, each plant is distinctively either male or female—though hermaphrodite plants do occur, producing both male and female flowers. Also unusual is the fact that cannabis is an annual yet its closest botanical relative, hops, is a perennial. That, combined with the cannabis plant’s ability in Nepal and similar climates to over winter or regenerate in spring, leads me to believe the plant’s evolutionary path from being a perennial to an annual was relatively recent.

Even the plant’s iconic leaves, instantly recognizable even to those who have never seen a plant growing, come in very different sizes and subtly different shapes. The palmate leaves can range from a spread of a few inches (approx 5cm) to more than a foot, while the five to seven sharply serrated leaflets vary from long and thin to broad and stubby. The cannabis plant’s combination of extreme genetic variability and ease of interbreeding is part of what makes it so exciting to grow. The range of characteristics that selective breeding can produce is astonishing.




THE HIGH 

The wide variety of looks, tastes, smells and highs of marijuana are no coincidence. The terrific subtleties of this plant allow gardeners with different goals to strive for their ideal plant. Marijuana enthusiasts have the pleasure of exploring the myriad effects, flavors, and odors that these varieties have to offer.

We often hear that varieties of marijuana have different tastes and highs because they contain varying ratios of can nabinoids, the chemicals specific to marijuana. However, testing of most modern marijuana shows a big spike in delta-9 THC (∆9-THC), but in most varieties all the other 100-odd cannabinoids—including cannabinol (CBN), cannabidiol (CBD), cannabichromene (CBC) and cannabigerol (CBG)—are scarcely noted. The most popular strains show a substantial percentage of THC, generally registering 15% to 20% of bud weight. Most marijuana garden books talk about how the cannabinoid known as cannabidiol (CBD) somehow mediates the psychoactive qualities of THC. And some studies have indicated that CBD may affect THC uptake in such a way as to reduce some negative psychological effects, such as anxiety. But in 2005, scientists determined that CBD does not dock at the CB1 receptor sites in the brain that THC targets.

Since plants are not mobile, they can’t outrun predators or pick up and relocate when competing plants move into the neighborhood. As a result, they have amassed other defenses against predators and competitors. One of their main strategies is chemical warfare. They produce oils and other chemicals designed to repel enemies. Others kill, sicken, delay maturation or affect their metabolism. Plants use other aromatics to attract either pollinators for reproduction or predators that attack the plants’ enemies. THC and the terpenes were developed as part of this arsenal.



While the high is what most users notice, marijuana can have many other effects. Researchers have determined that the human body has a second type of cannabinoid receptor, named CB2, to which CBD binds. This may explain CBD’s many apparent medicinal qualities. For example, clinical trials on pain control indicate that a 50-50 mix of THC and CBD produce the best analgesic effect. Similarly, the concentration of CB2 receptors in the human gut suggests that they may be responsible for marijuana’s well-documented ability to stimulate appetite, control nausea, and ease abdominal cramping. Much research remains to be done on the immune-modulating functions and other possible therapeutic applications of cannabinoids, including their possible role in fighting cancer tumors and controlling  auto-immune malfunctions such as arthritis and Alzheimer’s.

If a recipe of cannabinoids doesn’t determine the personality of the high, what does? We can sniff out the answer. Experienced marijuana users often rate marijuana’s quality, before they ever use it, by simply smelling it. They may expect a certain kind of experience based on the odor. Interestingly enough, THC and the other cannabinoids are odorless. What these connoisseurs are smelling are terpenes, the essential oils of plants.




TERPENES 

If cannabinoids, other than THC, are not contributing to the high, then we look at other ingredients in the smoke-stream.

Terpenes are major components of marijuana resin, just as they make up the largest percentage of aromatic essential oils contained in most plants. The scent of most flowers, herbs and spices are composed of these oils. When therapists use plant oils in aromatherapy, or when you use natural incense, perfume, or other scent to set the mood, you are inhaling various combinations of terpenes. They have the power to take you up or down, help you relax or focus, feel anxious or satisfied.

You recognize the presence of terpenes when you pinch that bud and take a whiff. Grapefruit, Silver Haze, Blueberry, Real Skunk—each of these odors brings a recognition of the type of high that the sample will explode into your brain.

Plants produce terpenes for one of three reasons:• to attract pollinators
• to repel or kill herbivores
• to attract predators of herbivores



These odor molecules, which are costly for the plant to produce, increase as the plant’s investment in reproduction increases. Before flowering, the odors are faint. As flowering progresses and the plant is more invested in protecting it, the odor grows. As the bud ripens, whether seeded or sin semilla (unpollinated), the odor increases substantially. Marijuana is wind pollinated, so it doesn’t need to attract pollinators and outdoors it is resilient to insect predation as the odors are a signal to experienced mammals to stay away. This indicates that the odors deter animals that would eat the plant, including larger browsers.

By temporarily altering brain function, terpenes affect mood, sensitivity, and perceptions, including balance and pain.



Chemically speaking, terpenes are composed of repeating units of isoprene, which is a five-carbon unit chain or ring with eight hydrogen atoms attached (C5H8). Terpenes use the simple isoprene units as blocks to build molecules with 10, 15, 20, 30, and 40 carbon units; they also twist and turn the molecular structure to form simple chains or three-dimensional (polycyclic) structures. Most significantly for the marijuana plant, terpene pathways are key enzymatic steps in the plant’s production of THC. In addition, terpenes can form bonds with other molecules which affect how animals and plants react to them. Depending on  how terpenes stack against each other, they create different aromas.
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As it matures sexually, marijuana produces terpenes in the glands that surround the flowers. Terpene levels increase during the dark period and reach their peak just before dawn. During the day they evaporate and fill the surrounding air with odor to warn predators. By the end of the day, at dusk, terpene (and cannabinoid) levels are at their lowest.

Most of the aromas that we associate with plants are the result of terpenes and flavonoids. Humans can smell and taste these compounds, but that is not the only way they affect us. Aromatherapy uses the inhalation of essential oils to regulate mood, sleep patterns, acuity, and healing processes. For example, lavender oil is a soothing agent and relaxant; rosemary is used to focus attention and provide a sense of satisfaction. These effects are a result of the combination of terpenes and other chemicals found in the oils of these plants. While terpenes affect the brain in their own way, they also modify the effect of THC within the brain, adding subtleties to the high. Some terpenes may affect the high because they lock into receptor sites in the brain and modify its chemical output. A few, such as thujone, one of the main terpenes in wormwood (which is used to make absinthe), bind weakly to the CB1 receptor. Others alter the permeability of cell membranes or the blood brain-barrier, allowing in either more or less THC. Others affect serotonin and dopamine chemistry by shutting off their production, affecting their movement, binding to their receptor sites, or slowing their natural destruction.  Dopamine and serotonin, two of the main  regulators of mood and attitude, are affected by some terpenes, as well as THC.

By temporarily altering brain function, terpenes can affect mood, sensitivity, and perceptions, including balance and pain. When terpenes are mixed, as they are in natural plant oils, they each play a role in affecting brain function. Some combinations may work synergistically and others antagonistically, but each “recipe” of terpenes affects moods and feelings in its own way.

Over 100 terpenes have been identified in marijuana. There are actually many more when one considers the multiple variations of each terpene. For instance, the characteristic citrus odor found in fruit rinds differs by type and even variety of fruit—oranges and lemons have different odors, and their terpenes, called limonenes, are mirror versions of each other. This is due to slight differences in the amounts of limonene, as well as other compounds that contribute to citrus elements.

About 10-30% of marijuana smoke resin is composed of assorted terpenes. Some terpenes appear only occasionally in marijuana, while others are found all the time. The percentage of particular terpenes and the ratios in which they are found vary by plant variety. You experience this yourself when you notice different varieties have specific smells, indicating their individual essential oil makeup. Interestingly, hops and both groups of cannabis (low-THC hemp and high-potency marijuana)—contain similar complements of terpenes. One researcher found that the oil of common black pepper (piper nigrum) also has a group of terpenes similar to cannabis. Terpenes are produced in the trichomes, the same glands where THC is produced.

Age, maturation, and the time of day can affect the amount, and perhaps ratios, of terpenes. One reason is their high evaporation rates at temperatures as low as 75° F (24° C). As plants mature, their odor gets more intense and sometimes changes as they ripen. Plants are constantly producing terpenes, but they evaporate under pressure from sunlight and rising temperatures. That means plants have more terpenes at the end of the dark period than after a full day of light. You can test this yourself—check a plant’s odor early in the morning and at the end of a sunny day. You will find more pungency earlier in the morning.

Climate and weather also affect terpene and flavonoid production. The same variety of marijuana can produce different quantities and perhaps even different types of oils, depending on the type of soil in which it is grown or the fertilizers used. The terpenes described below are those generally most abundant in marijuana, though individual plants may differ widely both in total percentages of terpenes and in their ratios.
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Hops and Lemongrass

MYRCENE is the most prevalent terpene found in most varieties of marijuana but not found in hemp. It is also present in high amounts in hops, lemon grass, West Indian bay tree (used to make bay rum), verbena and the plant from which it derives its name, mercia. Myrcene also appears in  small amounts in the essential oils of many other plants. Its odor is variously described as clove-like, earthy, nutty, green-vegetative, and citrus. The various odors are the result of slight differences in the overall essential-oil makeup. All of these flavors and odors are commonly used to describe cannabis.
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Mango

Myrcene is a potent analgesic, anti-inflammatory and antibiotic. It blocks the actions of cytochrome, aflatoxin B and other pro-mutagens that are implicated in carcinogenesis. It is also present in small amounts in many essential oils associated with anti-depressive and uplifting effects. Myrcene and THC are likely synergists, meaning a combination of the two molecules create a stronger experience than either one alone. Myrcene may affect the permeability of the cell membrane, allowing more THC to reach brain cells.

Slightly overripe mangos contain large quantities of myrcene. Eating a mango 20-30 minutes before using marijuana gives the myrcene time to enter the bloodstream and start crossing the blood-brain barrier. Myrcene may help THC cross the barrier by opening the pathway or less likely, it might carry the molecule with it. The combination of THC and myrcene creates a stronger high, faster.

LIMONENE is found in the rind of citrus and many other fruits and flowers. Limonene is the second, third or fourth most prevalent terpene in cannabis resins, depending on the variety. Everyone is familiar with the odor of citrus resins—they explode into the air when a fruit is peeled. The exact odor is determined by the structure of the terpene. Plants use limonene to repulse predators. For instance, flies have a group of receptors wired directly to the fly brain that are similar in function to the taste buds on our tongues. One of them detects noxious chemicals and responds to limonene as a toxin.
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Citrus

Limonene has anti-bacterial, anti-fungal and anti-cancer activities. It inhibits the Ras cancer gene cascade which promotes tumor growth. Since limonene is such a potent anti-fungal and anti-cancer agent, it is thought to protect against the Aspergillus fungi and carcinogens sometimes found in cannabis smoke streams. It synergistically promotes the absorption of other terpenes by penetrating cell membranes. In humans, limonene’s design facilitates a direct response by quickly permeating the blood-brain barrier. The result is increased systolic blood pressure. In one test, participants reported an increase in alertness and restlessness. Various limonene analogs can cue the brain to sexuality, buoyancy or focused attention. Limonene sprays are used to treat depression.

B-CARYOPHYLLENE is a major terpene found in black pepper (15-25%), clove (10-20%) and cotton (15-25%). It is found in  smaller percentages in several other herbs and spices. It has a sweet, woody, dry-clove odor and tastes pepper-spicy with camphor and astringent citrus backgrounds. It contributes to black pepper’s spiciness and is used industrially to enhance tobacco flavor.
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Black Pepper, Clove

B-Caryophyllene, ingested in large amounts, blocks calcium and potassium ion channels. As a result, it impedes the pressure exerted by heart muscles. Applied topically, it is an analgesic and is one of the active constituents of clove oil, a preferred treatment for toothache. It docks on the CB2 receptor site, the same site for which cannabidiol has an affinity. Thus it may help reduce inflammation. In a recent experiment, a group of experienced marijuana users smoked a joint with caryophyllene added. All but one reported good feelings and were slightly giddy. The other individual had positive feelings but was more contemplative. It added a slightly woody taste to the bouquet.

PINENE is the familiar odor associated with pine trees and their resins. It is the major component in turpentine and is found in many other plant essential oils in noticeable amounts; including rosemary, sage and eucalyptus. Many additional plant oils contain minute quantities of it.  Pinene is used medically as an expectorant and topical antiseptic. It easily crosses the blood-brain barrier where it acts as an acetylcholinesterase inhibitor; that is, it inhibits activity of a chemical that destroys an information-transfer molecule. This results in better memory. Largely due to the presence of pinene, rosemary and sage are both considered “memory plants.” Concoctions made from their leaves have been used for thousands of years in traditional medicine to retain and restore memory.
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Pine
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Rosemary, Sage

Pinene is likely to give the true skunk varieties, ones that stink like the animal, much of their odor. It is also a bronchodilator. The smoke seems to expand in your lungs and the high comes on very quickly since a high percentage of the substance will pass into the bloodstream and brain. It also increases focus, self-satisfaction, and energy. This might seem counterintuitive to experienced marijuana users because Afghani Skunk experiences are often calming or sedating. This is caused by the presence of terpineol, which is often found in combination with pinene. Pinene’s intense odor camouflages terpineol. The hidden terpineol knocks you out, but because it’s odor is undetected, the effect is attributed to the pinene. If  you notice a sweet sensation in the skunky smell, there is a good chance that terpineol is present.
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Lilac, Apple Blossoms

TERPINEOL has a lilac, citrus, or apple blossom/lime odor. It is a minor constituent of many plant essential oils. It is used in perfumes and soaps for fragrance. Terpineol is obtained commercially from processing other terpenes. It reduces motility, the capability for movement, by 45% in rat tests. This may account for the couch-lock effects of some cannabis, although terpineol’s odor is not usually associated with body highs. That may be explained by the fact that terpineol is often found in cannabis with high pinene levels, as mentioned above. Its odor is masked by the pungent woodsy aromas of pinene.

BORNEOL smells much like the menthol aroma of camphor and is easily con-verted into it. It is found in small quantities in many essential oils. Commercially, it is derived from artemisia plants such as wormwood and some species of cinnamon. It is considered a “calming sedative” in Chinese medicine. It is indicated for fa-tigue and recovery from illness and stress. The camphor-like overtones of Silver Haze varieties are unmistakable. The high of these varieties does have a calming effect, in addition to its psychedelic aspects. This indicates there may be a large amount of borneol present in these varieties.
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Artemisia
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Cedar

DELTA-3-CARENE has a sweet, pungent odor. It is a constituent of pine and cedar resin but is found in many other plants, including rosemary. In aromatherapy, cypress oil (high in Delta-3-Carene) is used to dry excess fluids, tears, running noses, excess menstrual flow and perspiration. It may contribute to the dry eye and dry mouth experienced by marijuana users.
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Lavender, Lilly of the Valley

LINALOOL has a floral scent reminiscent of spring flowers such as lily of the valley, but with spicy overtones. It is refined from lavender, neroli and other essential oils. Humans can detect its odor in the air at rates as low as one part per million (ppm). Linalool is being tested now for treatment of several types of cancers. It is also a component of several sedating essential oils. In tests on humans who inhaled it, it caused  severe sedation. In tests on rats, it reduced their activity by almost 75%.
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Minty-Camphor

PULEGONE has a minty-camphor odor and flavor that is used in the candy industry. It is implicated in liver damage when used in very high dosages. It is found in tiny quantities in marijuana. Pulegone is an acetylcholinesterase inhibitor; that is, pulegone interferes with the action of the protein that destroys acetylcholine, the chemical the brain uses to store memory. Pulegone may counteract THC’s effect of lowering acetylcholine levels. The result is that you’d forget more on THC alone than THC accompanied by pulegone.
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Eucalyptus

CINEOLE is the main ingredient in oil of eucalyptus. It has a camphor-minty odor similar to pulegone. It is also found in other fragrant plants and in minor amounts in marijuana. It is used to increase circulation, pain relief and has other topical uses. Cineole easily crosses the blood-brain barrier and triggers a fast olfactory reaction. Eucalyptus oil is considered centering, balancing, and stimulating. It is probably the stimulating and thought-provoking part of the cannabis smoke stream.




 TERPENE INTERACTION 

The way terpenes interact with one another and their resulting effect on brain activity provides fascinating territory for another level of exploration and creativity for seed breeders. By learning the odors of the terpenes, you may be able to predict the mind-altering properties each lends to a bud.

MAPPING THE POT PALATE I DJ SHORT
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MAP OF THE MARIJUANA FLAVOR PALATE
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TERPENE KEY

THESE CHARTS SHOW LEVELS OF SPECIFIC TERPENES:

1. -Alpha-pinene 
2. -Camphene 
3. -Beta-pinene 
4. -Sabinene 
5. -Delta-3 Carene 
6. -Alpha-Phellandrene 
7. -Beta-Myrcene 
8. -Alpha-Terpinene 
9. -Limonene 
10. -1.8-Cineole 
11. -Y-Terpinene 
12. -Cis-Ocimene 
13. -Trans-Ocimene 
14. -Alpha-Terpinolene 
15. -Trans-Caryophyllene 
16. -Alpha-Humulene 
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Green House Seeds developed this odor wheel to help classify their varieties.




 THE TERPENE CHARTS 

Green House Seeds has been testing for terpenes since 2008. This has allowed breeders, growers, and users to take a good look at the analysis of some of the bud they are growing and using. Still, this field requires more investigation.

Terpenes create the “personality” of the high, so the recipe, that is, the combination of terpenes in a bud, determines its direction. Each recipe produces a slightly different effect. Each is an adventure. Perhaps that’s why so many people are interested in breeding and even more people enjoy trying new varieties.

Here’s my interpretation of the results based on aromatherapy and researchers’ controlled experiments using essential oils individually or in combinations.

Tests were performed for sixteen terpenes. (See Terpene Key).

To simplify interpretation we can combine numbers 1 and 3- alpha and beta pinene, 8, 11 and 14- alpha and terpinene and terpinolene, and 13 and 14- cis and trans-ocimene. The pinene helps create the more acrid pungent odors, as does terpenine and terpinolene.

In addition to the terpenes that were identified in several of the varieties, Trainwreck and White Widow had similar unidentified spikes, which delineates a bit of their similarity. Cheese also contained terpenes not identified by the test. These terpenes have not been found in other varieties tested by Greenhouse. This may account for its unusual aroma and high.

Most of the varieties had high levels of 1, 2, 3, 7, 9, 10, 13, 14 and 15. It is interesting that White Widow and Trainwreck have wide bands at 7, beta-myrcene. Myrcene makes the blood-brain barrier more porous, allowing more THC to get to the brain faster. This results in a faster, more powerful initial experience and perhaps a more intense high.

Alpha-terpinolene, band 14, has a wide band in Arjan’s Haze #1 (AH #1) and a very narrow band in Arjan’s Strawberry Haze (ASH). Terpinolene and its cousin terpineol, which was not tested for, have sweet odors reminiscent of apple blossoms or lilac. They also are responsible for serious couch-lock. One would assume from this that AH #1 is fairly laid-back, while ASH is more energetic. On the other hand ASH is lower in cineole than the others. Cineole helps THC pass through the blood-brain barrier, so it is slow to come on.

B-Caryophyllene (15) is anti-fungal and protects the body from fungi that may be present in the bud. All these varieties contain ample amounts.

Between 15 and 16 an unidentified terpene (A) appears on all the charts. It’s most prominent in Cheese, but is also significant in White Widow and Trainwreck. It is insignificant in the Hazes.

Humulene, #16, is the main essential oil in hops flowers, cannabis’ cousin. It imparts aroma to beer, but also has both anti-inflammatory effects and is used as a sedative and to relieve stress. Varieties containing high quantities may relieve pain, reduce inflammation, lower stress and induce better sleep. On the other hand, it might not be the best therapy for concentration or even socializing. Two varieties that are often used medically, White Widow and Cheese, both contain more of it than the other varieties do.

You can see the test results of other varieties on the Green House Seeds website.
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SPEED QUEEN Photo: Mandala Seeds

 INDICA & SATIVA RUDERALIS & KUSH
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Marijuana grown in the United States has been developed from the two potent sub-species or varieties: indica and  sativa. Another sub-species, ruderalis, is also available and is used to create autoflowering  varieties that do not wait for shorter days to begin budding. The kush  varieties, sometimes called Afghani, are a sub-group of indicas.

Plants of the same population from higher latitudes have a lot of variability. These include Southern Africans, Northern Mexicans, and indicas. Marijuana within these groups look slightly different from each other and have different maturities and potency. The ratio of THC (the psychoactive ingredient) also varies. The differences in native climate makes low-latitude populations more homogeneous and high-latitude populations heterogeneous.

After 40 years of breeding, the marijuana plant has been substantially changed.



Plant varieties originating in lower latitudes have less variation within their population. There is little change of weather in more tropical areas, where every year tends to resemble the last. In temperate climates, by contrast, there can be wide variability—one year may be cold and rainy, the next hot and dry.

The wide selection of characteristics in northern-latitude varieties means that some individual plants will thrive no matter what conditions occur in a particular season. Most varieties available today are hybrids of these types, and bred to have the best characteristics of each. Beginning in the 1970s, breeders crossed different landraces (varieties native to Afghanistan, India, Colombia, Mexico, Thailand and Vietnam and Equatorial Africa). The result was some of the first domesticated varieties, including Skunk #1, Big Bud, William’s Wonder, Haze, Northern Lights, and Afghani-Kush. A second generation of breeders included landraces from Brazil, South Africa and Burma.

Within a few years, breeders started working with the resulting domesticated varieties, selecting for more sophisticated highs, faster ripening time, controlled odor and growth, bigger buds, and pest resistance. Most of the varieties offered today are many hybridizations away from the original landraces from which they started. They have been totally domesticated to modern standards.




INDICA 

Indica plants developed in central Asia between the 25th and 35th latitudes, where the weather is changeable. Drought one year may be followed by cloudy, rainy or sunny weather. For the population to continue, the plant group needed different individuals that survive and even thrive under those specific conditions. Thus, in any season, no matter what the weather, some plants will do better than others.

Indicas, including Kush varieties, have broad general characteristics: they mature early, have compact short branches and wide, short leaves which are dark green, sometimes tinged purple. Their buds are usually tight, heavy, wide, and thick, rather than long. They smell “stinky,” “skunky,” or “pungent,” and their smoke is thick—a small toke can induce coughing.
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MANGOLIAN INDICA: 100% Indica, Flowering 55-60 days, High: heavy body stone, sleepy, long lasting, Smell/Taste: fresh woodsy, mango citrus taste.
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MAZAR: 100% Ind ica. Afghan x Skunk. The Afghani (Mazar-i-Shariff) part is a very short Christmastree-like plant. High: very “up.” Flowering: 8 - 9 weeks, early Nov. outdoors. Photo: Dutch Passion Seeds
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HINDU KUSH: Original sativa from the Hindu Kush region, Flowering: 10-12 weeks, High: cerebral. Taste/Smell: musty, earthy, hash-like.

Indica plants were developed for resin content, which was removed from the flowers to make hashish. It is only after these varieties were introduced to the West that their buds were consumed. The best indicas have a relaxing “social high,” which allow you to sense and feel the environment, without analyzing the experience.

Kush varieties are indicas that were developed in the Hindu-Kush valley that stretches through northern Afghanistan, Pakistan and India. They are a variant of indicas and have many of the same characteristics. Some growers look for extra-wide leaf blades. The difference between Kush varieties and other indicas is one of nuance, rather than distinct difference.
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ARJAN’S ULTRA HAZE #1: Sativa, Neville’s Haze x Cambodian/Laos, Flowering: 13 weeks, late Nov. outdoors. High: intense sativa high, psychedlic.

PLANT CHARACTERISTICS: INDICAS v. SATIVAS



		INDICA 	SATIVA 
	Height 	2’ to 6’ (0.6 to 1.8 m) 	5’ to 25’ (1.5 to 7.5 m) 
	Shape 	Conical to bushy 	Tall, Christmas-tree shape 
	Branching 	Lots of side branching, usually wider than its height at its 	Moderate branching, wide base, single stem at top 
	Nodes 	Short stem length between leaves 	Long stem length between leaves 
	Leaves 	Wide short leaves, short wide blades 	Long leaves, thin long blades 
	Color 	Dark green to purple 	Pale to medium green 
	Flowers 	Wide, dense, bulky 	Long sausage-shaped flowers 
	Odor 	Pungent, sticky, or fruity 	Sweet to spicy 
	High 	Inertia, desensitizing 	Psychedelic 
	Flowering 	6 to 9 weeks 	8 to 15 weeks 
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SATIVA
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INDICA
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SATIVA/INDICA: Trainwreck
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SATIVA/INDICA: Trainwreck
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SATIVA/INDICA




SATIVA 

Sativa plants are found throughout the world. Potent varieties such as Colombian, Panamanian, Mexican, Nigerian, Congolese, Indian and Thai are found in equatorial and sub/equatorial zones. These plants require a long time to mature because they originated in areas that have a long season. They are usually very potent, containing large quantities of THC. The highs they produce are described in such terms as psychedelic, dreamy, spacey, and creative. The buds usually smell sweet or tangy and the smoke is smooth, sometimes deceptively so.

Sativa plants grow in a conical, Christmas-tree form. The leaves have long, narrow serrated blades, wide spacing between branches, and vigorous growth. They often grow very tall outdoors and are difficult to control indoors.

Sativas have long, medium-thick buds when grown in full equatorial sun; under artificial light with inadequate intensity, or even under the temperate sun, the buds run, or are thinner, longer and don’t fill out completely. In areas with short growing seasons, the buds often don’t mature before frost.
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Jamaican Sativa
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Sativa (top) and Indica (bottom)

At this point, marijuana is the most intensively bred plant using classical techniques. There are several reasons for this:

One is that pollen, because it is produced on male plants, can easily be either removed from or introduced to the females, facilitating controlled breeding.

The more important reason is non-botanical: prohibition has limited commerce in seed. Most people cannot go to the store to pick up a pack of White Widow seeds; thus necessity led to growers producing their own seed.






RUDERALIS 

Ruderalis is a wild or feral variety of auto-flowering marijuana. A few weeks after germination, the plants begin to produce flowers while continuing to grow. They tend to be short, between 1’-3’ (0.3-0.9 m), and varieties differ in flowering growth. The seed bank tried using a Romanian variety that grew flowers along its new growth. In the early summer, the flowers were apparent, but they didn’t form any heads or colas. In the fall, the plants continued to grow and formed small, but the flowers didn’t produce heavy glandular development as they matured. Some varieties that are available commercially are more determinate. They produce flowers as the plants grow larger and when a critical time period occurs, they quickly stop growing vegetatively and form a bud. These varieties include the LowRyder series.

If indica and sativa varieties are considered opposite ends of a spectrum, most marijuana plants today fall between the two ends. Because of marijuana’s long symbiotic relationship with humans, whether for potent flowers or strong fibers, seeds have constantly been procured or traded across borders so that virtually all existing plant populations have been mixed with foreign varieties at one time or another. Since the 1980s, seeds from the Dutch and other seed companies have been introduced in traditional marijuana growing areas all over the world including Mexico, Jamaica, and Thailand.

After 40 years of breeding, the marijuana plant has been substantially changed. Breeders began with landraces then wid ened the selection. Now thousands of varieties are available from countries all over the world. Hybrids, hybrids of hybrids, stabilized crosses, and remarkable “cuttings-only” varieties propagated only by cloning are all widely available.

Even in traditional cannabis-growing countries, the marijuana found there is often the result of several crossed lines. For example, Jamaican ganja is probably the result of crosses between hemp, which the English cultivated for rope, and Indian ganja, which arrived with the Indian immigrants who came to the country.

The term for marijuana in Jamaica is ganja—the same as in India. The traditional Jamaican term for the best weed is Kali, which is the name of the Hindu goddess of destruction. However, tourists in Jamaica today are likely to be solicited with terms such as Kush or Purple; it is very difficult to find the original landraces there.
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LOWRYDER ,

RUDERALIS x SKUNK
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Since the heyday of hemp in the 18th and 19th centuries, when it was the preferred material for rope, paper, and cloth, marijuana has been re-domesticated for western cultivation. Gardeners today have thousands of seed choices—among these, you are sure to find seeds or clones that fit your needs.
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 ASK ED: Marijuana Questions

LONG FLOWERING SATIVA

 

I am planning to grow a long flowering (landrace) sativa. Should I try to mimic its original environment or will it adapt well to normal methods of indoor gardening?

 

Equatorial indicas need lots of light, space and time. For these reasons they are not popular with indoor growers or with high latitude outdoor growers.

 

The intensity of sunlight declines from the equator to higher latitudes because the sun hits the equator at a direct perpendicular angle. As the latitude increases the sun’s angle becomes more oblique. Landraces from equatorial areas have adapted genetically to the intense sun. To grow well, they need more intense light than most indoor plants receive. Typically, gardeners use a 1000w HPS lamp over a 4’ x 4’ (1.2 m x 1.2 m) space, 16 sq ft (1.44 sq m), with an input of about 60 watts per square foot. With the sativas, increase the light to a 1000w lamp over a 3’ x 3’ (0.9 m x 0.9 m) space, 9 sq ft (0.81 sq m).

 

Equatorial plants are fast growing and have large stem spaces (internodes) between the leaves. They are not the tight hybrids that gardeners are accustomed to, but their wilder cousins must gain height and canopy space quickly to survive. Indicas, on the other hand, adapted to a far less habitable environment. They didn’t need height; they just had to tough out uncertain weather and drought, short summers and poor soil. A compact thick-leaved plant is better equipped for the windy Himalayan foothills than a tall lanky one.

 

Provide sativas twice to four times the space that you give indicas. You can control height somewhat using early flowering, pruning, bending and super-budding. Still, these are going to be tall plants. Treating them at the end of the day with a strong blue light of at least 20 watts per square foot (220 watts per square meter) of 6,500-7,000 Kelvin or higher, aquarium light actinic blue) may control the height a bit. The lights should go on shortly before the other lights are turned off and stay on for about an hour. The light should be moveable so the light is “sprayed” all over the plants and reaches most tissue. Cooling the plants by lowering the temperature 10 degrees for an hour before the lights go on also controls stem growth.

 

Place fans in the room to create a strong draft shakes the plants to the point where the stems bend results in shorter, stouter stems.

 

Time waits for no one, but you must wait for sativas. They often ripen in November, December or January outdoors. Indoors they have a 10 to 16 week ripening time. Unfortunately, sativas don’t do well in freezing weather or under snow. Indoors, they should never receive more than 12 hours of light. Ripening is hastened a bit by lowering the light duration to 10 hours as soon as the plants germinate. Even when flowering, young sativas also continue to grow vegetatively.

 

Outdoors, the plants are well suited for the southern tier of the U.S. One of the best strategies for growing these plants is to start them outdoors in September in an area where plants can be grown in winter. The short days induce flowering and keep the plants relatively short.

Landrace Varieties at a Glance
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Most modern varieties are many hybridizations away from the original landraces. They have been domesticate d to produce more higher quality buds in less time.
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The sun’s rays reach the earth at varying intensities. The equator, where large tree-like sativas originated, consistently gets the brightest, most intense light. Indicas developed in the regions north or south of the equator. The latitude of the region you plan to grow should be taken into account when choosing what variety to grow outdoors.





End of sample
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. THCFARMER ..,

SETTING THE STANDARDS, OTHERS FOLLOW.

BUY & SELL RARE CANNABIS SEEDS

thefarmer.com offers exciting possibilities for both
cannabis growers and breeders alike.

Growers have the opportunity to purchase rare hybrids, limited editions
and landrace strains, unavailable through regular seed dealers.

A few examples 0G Kush, Chemdaweg, Bubba Kush,
Headband, Purple Urkle, The White and many more.

Breeders, both underground and mainstream can now make their work
available to a worldwide market.
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Square Area Water Requirement
4feet(1.2m) 12sqft (1 sqm) 4 gallons (15 1)

10 feet (3 m) 78sqft(7 sqm) 25 gallons (95 1)

On ot summe days, plnts may requie as much asa - (1
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1635q.1t.
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25501t
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axs
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Wats mp Choces

4080w CFL with bowl reflectors/
circular or u-tube fluorescent bulbs

Vel (gans)
10-80g

200.240w  Metal Halide or High Pressure Sodium 50-250g

(HID)/TS fluorescents

350-480w TS5 Fuorescents or smaller HIDS
or large on on a track light shuttle

400-600w  High Pressure Sodium or
Metal Haido

600-1000w  High Pressure Sodium or
Metal Haide

2x750  HD
(1500w]

3x600w  High Pressure Sodium or
2x750w  Metal Haido

2x 1000w

{1500-2000w)

904808

100-600

300-1000g

400-750

700-2000g
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FERTILIZER

Bloodmeal
Bone meal

Cow manure

Coffee grounds

Corn stalks

Cottonseed meal

Dried blood

Fish scrap

Groensand

Chicken manure

Horse manure

SOME COMMON ORGANIC FERTILIZERS

%N

150
40
29

20

5

7.0

130
775

165

165

%P %K

130 70
210 20
73
3% 67
40 90
25 15
30 -
130 380
15 50
15 85
15 85

REMARKS

N readily available.
Releases nutrients slowly.

Frosh, 80 percent wator.
Excellent soil conditioner;
apply in winter or composts
for use in spring.

Medium availability.

Highly acidic; best for use
in alkaline soils.

Break down Slowly;

chopped stalks make

excellent conditioner for
compact or dense soils.

Highly acidic; nutrients become.
available over the course of the
‘growing season.

More soluble than blood meal,
Use in compost or turn under
soil several months before
planting; usually slightly alkaline.
Mined from old ocean deposits;
used as soil conditioner; it holds.
water and is high in iron,
magnesium, and silica.

Dried; fast-acting fertilizer.
Breaks down fastest of

all manures,

Fresh, 60 percent water;
medium breakdown time.
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Treating Yourself magazine and
treatingyourself.com were created to provide
adults with information to assist them in their
responsible use of medical marjuana.

Subscribe online now:

T'yoar subscription Trenting Yourselt

for Norh America 250 The et Mol
54500 USDICRD. 70, Box 36531
1 year subscription Etobicoke, Onario
Intornational B 3v8
7500050 Conads
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Upto6” (15 cm) 25" (06 cm)
89" (20-22cm) 3/8* (1cm)
12-15" (30-38 cm) 5/8" (15cm)

15% (38em +) 3/41" (225 cm)
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90 days start to finish
average yield 100g. dry
100% females

plant ‘em and forget 'em
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Trusted
since

"1996”

= jranian autoflower

For a catalog
including a $10 off coupon

Send $5 to
RWJ, Box 37085, Oftawa, ON
k1v OwW9, Canada

3 Best stealth shipping
X in the business!

3 Ve Information or phone orders

1-613-330-2404

for Iranian Autoflower and 25 ofher world-class strains visit,

www.drgreenthumb.com
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Description

Coarse

SAND  .05-2mm Gty

SIT  .002-05mm  Floury

CLAY less than 002 mm  Sticky

Source
Broken Rock

Ground Rock

Powdered Rock

Alumino-Sifcate

Effect

These larger pieces provide channels for
water to percolate in compact soils.

Water percolates freely through sand,
leaving large spacees for ai. Does not
stick to other particlos so keeps sail from
compacting too tightly.

Particles are spaced vry tightly making
it difficult for water to percolate through.
Water puddies before it drains. Then the
small particles trap water molecules, e
leasing it as needed. Too much sitt creates
a wet soil

‘The negatively charged molecules in clay.
cling together to form a barrier to water
percolation.
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Endomycorrhizal fungi

Ectomycorrhizal fungi

Trichoderma

Beneficial Bacteria

Glomus intraradices, Glomus mosseas, Glomus aggregatum,
Glomus clarum, Glomus deserticola, Glomus etunicatum, Gi-
gaspora margarita, Gigaspora brasilianum, Gigaspora mono-
spoum

Rhizopogon vllosullus, Rhizopogon luteolus, Rhizopogon
amylopogon, Rhizopogon fulvigleba, Pisolthus tinctorius, Lac-
caria bicolor, Laccaria laccata, Scleroderma cepa, Scleroderma
citrinum, Suillus granlatas, Suillus punctatapies

Trichoderma harzianum, Trichoderma konigii

Bacillus subtillus, Bacillus licheniformis, Bacillus azotoformans,
Bacillus megaterium, Bacillus coagulans, Bacillus purmlis,
Bacillus thuringiensis, Bacillus stearothermiphilis, Paenibacil-
us polymyxs, Paenibacillus durum, Paenibacillus florescence,
Paenibacillus gordonae, Azotobacter polymyxa, Azotobacter
chroococcum, Sacchromyces cenvisiae, Streptomyces griseues,
Streptomyces lydicus, Pseudomonas aureofaceans, Deinococ-
cus erythromyxa
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Irradiance  Blue Green Red Far-Red
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Direct Sunlight 1700 (100%)  23% 26% 26% 25%
Leaf Shade 60 (100%) % 15% 1% 70%
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OTHER WATER QUALITY PARAMETEF s

Alklinty, bicarbonats (mg/L as Cac03) | 202:36.4
Alklinity, carbonate (m/L. 85 CaC03) 0508
Galelum (ma/L) a2
Hardnoss (mgil. a5 Caco3) 1578
Magnesium (mg/L) 0855
PH (pH units) 5293
Potassium (mo/L) 0513
Silca (mg/t) san

Sodium (mg/L) 5519
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WEEK 1:
WEEK 2:
WEEK 3:

WEEK 4:

WEEK 5:

WEEK 6:

WEEK 7:

WEEK 8:

The plant slows down its growth.

The first flowers appear at the nodes.

Vegetative growth continues as the plant grows a total of between
25-50% larger than when flowering started.

Vegetative growth has ended and the plants concentrate more of their
energy into flowering. Odor becomes more noticeable as the plants
start to produce capitate trichomes.

Flower growth proliferates quickly. The flowers become thicker in ar-
eas where they have previously grown and they appear in new places
along the top of the branch. The odor increases as more trichomes
are noticeable and the odor intensifies a little.

Flower growth continues in varieties that take longer to mature. it
slows and then stops in seven-week varieties as the plants begin to
ripen. The calyx behind the stigmas begins to swell. The odors of the
seven-week varieties intensify.

The calyxes in the seven-week varieties swell to near bursting as THC
is produced in the glands. At the end of the week they will be ready.
The trichomes stand more erect and the caps swell with newly pro-
duced resin. At the end of the week the flowers reach the peak zone.
The odor is intense and the glands, filled with resin, fluoresce. Growth
stops in the eight-week varieties as the flowers start to mature.

The flowers are ripe by the end of the week, and reach the peak zone
in the last 72 hours. After that, they wil start to deteriorate if they
aren't harvested.
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Height
Shape.

Branching

Nodes
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Color.
Floers
Odor
High
Flowering

INDICA

2t06(06t01.8m)
Conical to bushy

Lots of side branching,
usually wider than its height

Short stem length between leaves
Wide short leaves, short wide blades
Dark green to purple.

Wide, dense, bulky.

Pungent, sticky, or fruity

Inertia, desensitizing

610 9 weeks

SATVA|

5't025 (15t 7.5m)
Tall, Christmastree shape

Moderate branching, wide
atits base, single stem at top

Long stem length between leaves
Long leaves, thin long blades
Pale to medium green

Long sausage-shaped flowers
Sweet to spicy

Psychedelic

810 15 weeks
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