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Cultivators Handbook — The Back Story

It’'s been a long road since I first wrote the Cultivator’s
Handbook of Marijuana in 1968-69, and far too many of the people
I knew and loved in those days are now gone. Some of them died
of natural causes, and some died in the interminable wars of
aggression that this country has been fighting, but many of them
died as a result of spending years, and sometimes decades of
their lives in state and federal prisons for the absurd offense

of growing this gift of our loving planet.

In the course of meeting and talking with young people living
fully in today’s world I’'ve been asked many times (well, once or
twice) to tell the story of how I came to write Cultivator’s
Handbook, so I thought that I would put it into writing for
anyone who might find it worth reading. I know that old guys can
be tedious and boring with their tales of youthful exploits so
I'll try to keep this as short as possible, without leaving out

details that might be of interest to you.
Origins Of The Cultivators Handbook

In the 1960s when not otherwise occupied I was making regular
trips to Mexico, Colombia, Morocco, and Lebanon to collect
botanical and herbal medicine specimens and bring them back for

the appreciation of collectors and connoisseurs, but after a



while it became clear that such scientific expeditions were
being ever more seriously frowned upon, so I decided to settle
in Oregon and practice what I had learned from indigenous

growers during my overseas journeys.

For a couple of years I grew some pretty nice herb in the hills
around Eugene, and developed a solid clientele for my medicinal
flowers. However, those were the days when monsters like J.
Edgar Hoover and John Mitchell ruled the land and I saw friends
who were in the same business of creating special herbal
medicines being harassed, arrested and in one case that still

saddens and angers me, shot full of very big, bloody holes.

So just as I had decided to get out of the herbal medicine and
botanicals business I decided to exit the medicinal plants

growing business. I was pretty bummed out that I was prevented
from doing work that was so much fun, that didn’t hurt a soul,

and that let me make a pretty good living doing what I loved.

Those were the days of revolutionary thinking in America - the
Vietnam War resistance movement, the Black Panthers, the
Students for a Democratic Society, the Non-Violent Student
Coordinating Committee, and many other brave and sometimes
foolishly optimistic movements whose fervor and commitment are
hard to imagine in today’s passionless society. It was an
inspiring time to be young, and as I searched for a path to take
now that my old ways were behind me I wanted it to be a
passionate choice. I had already served in the Peace Corps in
Africa in the mid-60s, and done my share of community organizing
in America, so I was looking around for something else I could

do that would make a positive difference in peoples’ lives.

A good friend and I were sitting on the banks of the McKenzie

River outside of Eugene, toking on some fine bud and discussing



cosmic ideas and I was telling her how much I regretted not
being able to pursue my botanical interests when she said “Why
don’t you write a book about growing? They can’t bust you for

writing a book, can they?”

You know those cartoons where a light bulb flicks on over the
character’s head when they get an idea? There was a definite

flash somewhere overhead.

Making The Handbook By Hand

I had never written a book but I sometimes wrote research papers
for students at the University of Oregon who didn’t want to
write their own, so that evening I sat down with a couple of
joints and a few beers and put a sheet of paper in my typewriter
and just started writing. Since I had written probably a hundred
or more research papers and essays I wasn’t especially worried
about what I was getting into. I knew that I had to write a book
for people who didn’t care about literary style but just wanted
useful, practical information on how to grow high quality
marijuana. I also knew, because I called a lawyer friend, that I
couldn’t use photographs to illustrate the book because the Feds
would use those photos as evidence of either illegal cultivation
or — if T claimed that I was merely photographing the work of
others, criminal conspiracy. In either case they could, and

surely would put me away for a long, long time.

I had a young friend Terry who was a fine artist and who had
seen his share of botanicals, so I asked him if he could do a
series of pen & ink drawings for the book. He loved the idea and
we sat down together for a long afternoon as I outlined each
section of the book that would need an illustration and he did
some quick sketches for each section. By the end of the day we

had what I guess you could call a storyboard - I knew what each



of the book’s sections was going to be about, and Terry had
rough sketches of what he would do to produce each of the

drawings.

Terry and I agreed that the drawings needed to convey
information but not just be technical - they had to reflect the
counterculture and had to have a unique character. This suited
Terry Jjust fine - he was already a well-known street artist in
Eugene and he had a unique style, which I loved. His stylistic
hero was Robert Crum, but Terry took that style to a higher

level.

Creating the layout for “Cultivator’s Handbook” was simplicity
itself. I would write a chapter a day on my manual typewriter
and then handed over the day’s work to a good friend who was an
editor at the Eugene Augur. She put her suggested edits in the
margins and gave them back to me, and then I typed out the
edited copy triple-spaced and gave them back to her. Then she
made her final edits in red ink above each line. Through a
friend T had access to an IBM Selectric typewriter, so after I
got back the final edited pages of a chapter I would just type
them up in a nice, clean text block, put a page number at the
bottom of the block, and that was it. I had made a dummy master
of the book and so I was able to keep track of the page layout,
including Terry’s illustrations which I simply pasted in place.
The whole process went remarkably smoothly. It was primitive,

but it worked.

Cranking Out The First 500 Copies — By Hand

The next challenge was to figure out how to get Cultivators
Handbook into print. That problem was quickly solved by my
friends John and Patty who were co-publishers of the Eugene

Augur, one of the many counter-culture newspapers that appeared



across the country in the 60’'s as a voice of the anti-war, anti-
establishment movement. Operating out of an old industrial loft
in downtown Eugene the Augur staff worked with old but smooth-
running printing and binding equipment. I approached John and
Patty and asked them if they could print a few hundred copies of
my book, and after putting the project to a vote of all members

of the Augur collective it was agreed.

There were a few obstacles that still had to be overcome. I had
to have the cover printed elsewhere because the Augur equipment
only handled B&W. Since it was a short, quick one-color print
job I didn’t have any trouble getting the first cover printed.
Then I had to lay out the book again to conform to the
dimensions that the Augur’s equipment could handle. Many people
commented on the odd shape of the early editions of the
Cultivator’s Handbook and wondered why I chose to make the book
in this unusual, almost square shape, but the answer was that it
was the only way I could get the book printed. Finally, although
the Augur had saddle-stitching equipment to staple the book
together, their collating equipment couldn’t handle the book.

I'11l tell you the remarkable way that was handled in a moment.

I got the new layout done in record time and John & Patty gave
me a time between editions of the Augur for printing 500 copies.
I got to the Augur offices early in the morning and within a few
minutes the first pages were rolling off the press. As each set
of pages was printed they were taken over to the trimming

machine.

The Augur had a large totally empty room adjacent to its
offices, and in preparation for the collation the staff of the
Augur had placed markers on the floor corresponding to each of
the 25 sets of pages that would ultimately make up the 100 page
book. After printing each page was run through a folding



machine, and then the set of 500 folded sheets was taken into
the collating room. So within a few hours we had 25 stacks of
printed pages lined up in this large room. At that point every
member of the Augur staff, along with me and a few of my
friends, lined up and began walking down the line of stacks
picking up one folded page at a time, placing them inside each
other in order. As each person came to the end of the line they
had a full collated book, which was then matched up with a
folded and trimmed cover and taken over to the saddle-stitching
machine. A few staples into the folded spine of the book and it

was finished, and then it went into a box.

The whole process of producing the first 500 copies of
Cultivators Handbook took almost an entire day, and one of the
many remarkable things about the whole experience was that
nobody on the Augur staff would take a penny for their efforts.
John and Patty told me that everybody considered that they were
participating in a revolutionary act and didn’t want to be paid.
I did manage to get everybody to share pizzas and beer and of
course there was plenty of smoke. As we all stood around eating
pizza and talking about the day I felt a stronger sense of

brotherhood and sisterhood than I had ever experienced before.

On The Road To Sausalito — With A Stop In Shasta County

One of my old growing friends was a tall, red-haired hippie
named Chuck who drove an ancient flatbed Ford farm truck, and
Chuck had volunteered to drive me and my books down to San
Francisco, which is where I figured my strongest market was. I
gave 25 copies to the Augur and signed a book for each staff
member and a few of my friends who had helped with the project,
and we all carried the boxes of books downstairs to Chuck’s

truck. We loaded about 450 books onto the bed of the truck, tied



them down with al old tarp, and after a round of hugs and
handshakes Chuck and I drove off toward San Francisco. It was

about five in the afternoon.

We drove south at about 50 mph - the best that Chuck’s old truck
could manage. At about midnight we crossed the California
border, and rolled into Shasta County. Of course we had been
smoking the whole way, but neither of us was sleepy and we had

San Francisco figured for a sunrise arrival.

Both Chuck and I were pretty surprised when a cop lit us up and
pulled us over, because there was no way that we were speeding
in that old farm truck. We had the windows down and hoped that
the cop wouldn’t smell the Marijuana in the cab. (We were pretty
naive.) The cop walked up and asked Chuck for his license and
registration, which I was happy to see he actually had in the

glove compartment.

Then rather than making an issue out of what he could clearly

smell, he asked what we had under the tarp on the truck.
“Books” I said.

“Books? he said.

“Yes, books” I said.

“Show me” he said.

So I climbed out of the truck and walked to the back of the
truck and untied the tarp. Hoping to skate by I showed him the

boxes of books.

“Open a box and show me” he ordered. So I popped the top of a
box and tilted it toward him a little, hoping that he would see
that the boxes did indeed contain books and not actually see

what the books were. No such luck.



“Hand me one of those books” he said. So I did. He looked at the
cover, riffled through the pages, and said “Where did you get

these books?”

“I wrote it” I said, “and we’re taking them to bookshops in San

Francisco.”

He then ordered Chuck out of the truck, and sat us both down
alongside the road. Telling us to stay put he went back to his
patrol car and got on the radio. Within minutes the whole
highway was lit up with police coming from both directions, with
full lights and sirens. It was quite a show - exactly what cops
love to do. People driving by in both directions slowed and
looked us over - loving what they saw. Law enforcement at its
best - arresting hippies. Chuck and I looked at each other and
Chuck said “We might be delayed a little bit in getting to San

Francisco”. I agreed that it sure looked that way.

After a dozen or so sheriff’s deputies and CHP had pulled up, a
plain white car also pulled up and out climbed a cop who was
obviously going to be in charge of things. He was in civilian
clothes but his badge hung from his belt and it was clear that

he was very, very official.

He stopped and talked with the cop who had originally stopped
us, looked over the book, and then walked over to where we were

sitting alongside the road.
“You wrote this? He asked. I said that I had.

“Well,” he said,” this looks like a pretty detailed guide to

performing a very illegal act.”
Then he said “Nothing illegal about writing a book though.”

Like an idiot I thanked him.



Chuck and I looked at each other and I could see we were both

thinking “Holy shit!”

“Now” said the sheriff, “with a truckload of these books you
boys wouldn’t be STUPID enough to be smoking dope while you’re

driving through my county, would you?”
“Oh no sir” Chuck and I chorused.

“Well, that’s good” he said. “I can’t imagine that ANYONE would
be that STUPID, can you?”

“Oh no sir” Chuck and I nodded.

“Well then boys, why don’t you climb back into your truck and be

on your way” he said.

Chuck and I couldn’t believe our good luck, but we didn’t hang
around to savor the moment. As we started the engine the Sheriff
came up to the driver’s side window and said “Just in case you
boys ARE stupid enough to be smoking dope with a truckload of
these books I'm going to radio ahead to the other counties
you’'re going to be traveling through and ask them to keep an eye

on you.”

“Thank you Sheriff” Chuck and I chorused, and we drove off. As
soon as we were out of sight of the cop cluster Chuck reached
into the glove compartment and pulled out his stash and tossed
it out the window as I cleaned out the ashtray and did the same
thing. We kept the windows open to air the cab out really good,
and after a few miles we both began to relax and enjoy talking
about our remarkable escape. After all, those were the days when
a joint could send you to prison for a long, long time. We
speculated on why the sheriff had let us go and decided that
either he was a closet hippie - not very likely, we agreed - or
he had decided that busting us would be too much publicity for

Cultivators Handbook.



We drove on through the night, high on our good fortune and
ready for dawn to arrive. In several counties on the way to San
Francisco we were followed closely by a patrol car but nobody
stopped us, and when we arrived in Marin there was nobody
watching us. We pulled up in front of the Tides bookstore in
Sausalito at about 7AM, parked the truck, and found a place to

have breakfast while we waited for Tides to open.

An Unexpected Welcome In Sausalito

As I recall the Tides Bookstore opened at 9 in the morning and
Chuck and I were there to say hi to the owner Herb Beckman who
was opening up the store. I ha a copy of Cultivators Handbook
ready to show him and was all ready to give him a long pitch on
why I wanted Tides to be the first bookstore to carry the book,
but he just thumbed through it, handed it to another guy who was

with him and said “Let’s buy some of these.”

The guy turned to us and asked how many we had with us. I told
him that we had printed 500 books and that we had 450 of them
left in boxes of 25. He said “Give us a hundred” and walked into
the store carrying the book that I had given Herb Beckman. I
could see a few early customers gathering around him to look at
the book and as Chuck and I carried the four boxes into the
store three or four of them reached into the first box we set
down and wanted to buy them right there. Beckman said “Wait a
minute — I haven’t even paid these guys yet” and asked me what
my wholesale price was. I told him that the wholesale price was
50% which made it $1.00 each. He pulled a checkbook out from
under the counter, started writing me a check, and said “How

come so cheap - this book is going to be a best-seller.”

I didn’t have an answer to that, and I was pretty dumbfounded to

hear someone who was a legend in the book business talk like

10



that, but by then about ten people were lined up at the cash
register waiting with their copies of the book. “How many copies
did you print” Beckman asked, and when I told him 500 he said
“Better go home and print five thousand - quickly.” Then he said
“Where else are you going with these books today and I told him
we were heading for City Lights in San Francisco, and he said
“I’'1l1l call them and tell them you’re coming. And then I want you
to drive down to Menlo Park and see a guy named Stuart Brand who
is starting up a thing called “Whole Earth Catalog”. I’ll call
him too and tell him you’re coming. Then get your ass back to

Oregon and get at least 5000 of these printed right away.”

Just like anybody who was barely literate in the 60’s I knew all
about City Lights bookshop and the poet/founder Lawrence
Ferlinghetti, but as Chuck and I drove across the Golden Gate
Bridge into San Francisco I had a hard time believing that I was
actually going to meet the man. We pulled up in front of City
Lights and I was surprised at how tiny it was, but when we went
inside it seemed to go on forever. Ferlinghetti was at the
counter and as he eyes the box of books I was carrying he said
“You the guys from Oregon with the dope book?” I said yes and
handed him a copy. He stood there looking it over and after a
while he kind of grinned and said “This is gonna shake up the
establishment pretty nicely. What made you think of writing a
book like this?”

He offered us a cup of tea and we sat around for an hour or so -
with Lawrence fucking Ferlinghetti! - talking about writing as a
revolutionary act and laughing at how this little book was going
to pull an end run on that evil shit Hoover and his FBI gofers
and the Narcotics Nazis. He warned me straight-faced to be
damned careful because even though writing a book was legal he

and I knew, and the cops and politicians knew too, that the
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right book in the right hands could be virtually unstoppable.
“The only way they will be able to stop this thing is if they
can stop you and do it soon” Ferlinghetti said, and I'm sure
that Chuck and I both immediately thought about that Sheriff in
Shasta County. We told Ferlinghetti about the roadside drama and
he frowned and said -“"That was no cop - that was a guardian

angel. I hope you learned whatever you were supposed to learn.”

We assured him that we appreciated what had happened, and that
we appreciated his advice. He took 100 books and, just like what
happened at the Tides, as we began carrying the books into City
Lights and setting the boxes on the counter people began
reaching into the boxes and lining up to pay for them.
Ferlinghetti kept pointing at me and saying “He’s the guy who
wrote this. Go shake his hand.” Which they did. I never felt

quite so honored.

Chuck and I soon piled into the truck and headed for the Whole
Earth truck Store in Menlo Park. Stuart Brand wasn’t there but
an assistant of his, whose name I can’t remember, recognized us
and said “You’'re the guys Herb Beckman just called about. I’'ve
got to see this book!” He sat down with a copy of the book and
read through it for a few minutes and then said “I’1l1l take what
you have left.” We had carried our last ten boxes of 250 books
into the office in this crowded little space that was jammed
with stacks of all kinds of tools, books, cases of provisions -
everything that anyone familiar with today’s Prepper stores

would find very familiar.

In fact the Whole Earth catalog and Truck Store, which began
literally with Stuart Brand and his wife selling survival gear
out of the back of a truck to hippie communes around Northern
California, can and should be seen as prophesying the evolution

of the Prepper movement generations before that movement emerged

12



in response to the social/financial chaos that marks today’s

world.

The Whole Earth Truck Store guy took a couple of minutes reading
through the Handbook and said “You’ve got to get back to Oregon
and get more of these printed right now. I’'ll give you an order

for a thousand - when can you deliver?”

That was pretty stunning. I told him how these first copies had
been produced and that I was going to have to find a printer

because there was no way that we could produce a thousand copies
by hand. He laughed and said that he predicted that pretty soon
I would have to think about printing tens of thousands of books,

not thousands, and as it turned out he was right.

Chuck and I left Menlo Park and drove back to Eugene without
stopping - or being stopped - and we arrived early in the
morning. Chuck dropped me off at my house and I thanked him for
everything he had done. He said “Don’t thank me man; I feel like
I've just witnessed a great movement forward in the revolution.”
We hugged each other and I went inside to wake up my wife and
tell her everything that had gone down in the last few days. I
didn’t know it, but life was just about to get very complicated,

and very interesting.

Printing A Revolutionary Book In Hoover’s America

When I began the search for a high-volume printer who could
produce 5000 books at a time I was pretty naive about what was
coming. I looked through the Eugene yellow pages and found
several likely-looking printers and made appointments. I had a
stash of cash from my days of selling botanicals so I was pretty

confident that I wouldn’t have a problem. After all, despite its

13



subject matter, this was just a book and I was going to pay

cash.

The first printer I visited with was a really nice guy who had a
first-class print shop, and although he was as straight as they
came he wasn’t too phased by what I was asking him to do. I
could tell that my offer of cash up front made the whole deal
pretty attractive, and so in just a few minutes we had a deal. I
pulled my laid-out book out of a box and he called in his shop
foreman and we went over everything. My layout was pronounced
camera-ready, and so I went home that afternoon and told my wife
that the deal was done and that we would have a book printed in
a week or so. I was amazed that it had been so easy - I had
expected to have to go through more than one printer to find

someone willing to print my book.

This was, after all, early 1969. Nixon was president, Hoover was
still running the secret police, and the Vietnam War was still
killing thousands of people a day. Possession of even a joint
was getting people 50 year jail terms, growers and dealers were
being sent to Federal maximum security prisons, and Nancy Reagan
was still years away from getting her nasty little fangs into

the American jugular.

Even so, I was optimistic. After all, this was a book about
growing Marijuana, not a Marijuana garden. I had never heard of

Mr. Murphy and his Law.

Three days later I got a call from the printer. He asked me to
drop by to discuss a problem, so I went over to his shop. When I
walked in he had my layout pages in a box on his desk. I wasn’t
totally surprised - I hadn’t actually expected getting my book

printed to go as smoothly as it seemed to have done.
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He told me that someone in his shop was a member of the John
Birch society and when he had seen the plates being made he had
called to he Portland FBI office. Apparently there was a high
speed caravan of Feds that hit Eugene within hours, where they
were joined by local police and Lane County deputies, arriving
at the printers with lights flashing and sirens going. I was, of
course, oblivious - I lived miles away and didn’t see or hear
any of the commotion. Apparently it took a major police presence
to arrest my little book. The printer was both nervous and
amused as he related this to me - he was obviously worried about
the impact of all this on his business and told me that he was
sorry but couldn’t print my book. The Feds had apparently
threatened him with conspiracy if he did. I started to argue but
took a look at his face and realized that it would do no good.
Besides, he was a nice guy and was legitimately worried what the
police action would do to his business, so I asked him for the
plates, which I had already paid for, and told him that I would

find another printer.

He looked embarrassed and told me that the FBI had confiscated
the plates as “evidence” and had ordered him not to refund my
money. I knew that they couldn’t legally do that but I really
had no choice. I didn’t have the money to make a legal issue out
of it and besides, I realized that I needed to make getting the
book printed my priority, not fighting a losing battle with the
Feds.

So I swallowed my financial loss, grateful that at least I had
my layout which the printer told me the Feds had overlooked
(they weren’t all that bright even in those days), so I thanked

him for saving my layout, shook hands, and left.

As I pulled out of the printer’s parking lot I noticed a black

car following me and thought - not too subtle. I went home and
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told my wife what had happened and she was a little freaked out,
but I was still confident that there was a big difference
between writing a book about growing Marijuana and actually

growing it.

I spent the next few days looking up printers all over the
Willamette Valley as far away as Portland and called at least
half a dozen to make appointments. I visited with them one after
another and explained what I was looking for and two of them
said sure, they would print my book. The others flat refused -
Oregon was an odd mix of hippies, rednecks, and right-wingers in

those days (much like today in fact.)

But the really funny thing was that within a single day after
each of the two printers agreed to print “Cultivators Handbook”,
and before I could even deliver the layout to them, each of them
called me and said that they had decided not to take the job.
After a bit of pushing one of them admitted that they had been
visited by FBI agents right after I had left and were told that
if they printed my book they would be prosecuted for

“conspiracy” and other unspecified charges.

With the black car still parked conspicuously outside my house,
and with funny little clicks and buzzes on the phone, I figured
that I was under pretty tight watch, so I realized that I was
going to have to do some creative thinking to get my book

printed.

My first thought was to drive down to California and look

around. At first that seemed like a good idea, but I realized
that even the most liberal California printers would still be
vulnerable to FBI intimidation, so I rejected that idea. I was

pretty bummed out.

16



Inspiration On The McKenzie

Then one evening I came up with what even today I regard as one
of my best moves ever. In the little coastal town of Florence
there was a newspaper publisher whose reputation as an ultra
right-winger was well known. His name was Dave Holman. His
letters to the editor of other Oregon newspapers were famous,
and newspapers all over the state regularly re-printed his
editorials. But, I noticed that Dave wasn’t really a right-wing
nut case. His ideas were always based on a deep respect for the
US Constitution and his editorials were almost always about how
the rights and responsibilities of citizens were being subverted
by left-wing politicians. I actually agreed with a lot of what
Dave had to say because although I was out near the fringe in
terms of social policies and progressive politics I was also
pretty conservative when it came to questions of Constitutional
rights and responsibilities and I did think that a lot of the
far left wing of American politics, and even the anti-war

movement, were dominated by people with anti-American agendas.

Since I knew that my telephone was tapped I decided to just
drive down to Florence and put my case in front of Dave Holman
without an appointment, which would only have alerted the FBI.
Of course there was the little matter of that black sedan that
was always parked just down the street from my house these days,
but I figured I could have a little fun with them while

accomplishing my objective.

So early one morning I walked out to my car with a duffle bag, a
pair of clippers, and a few other items that a grower who was
heading out to harvest a patch would need. Since it was October
I figured that the stake-out team would draw the obvious

conclusion and get really excited. Not only are we going to stop
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this hippie from printing his book, we’re going to bust him with
his dope harvest! Visions of promotion must have been dancing in
their little brains. Maybe even presented to them by J. Edgar

himself!

I pulled away and headed for Florence, a small coastal town.
Halfway there the road climbed through the Coast range and there
were dozens of Forest Service and logging roads that cut off
into the valleys of the Coast Range. In fact this was a great
growing area, and I pretty much knew every spot where people
were growing, so I chose a pulloff that wouldn’t lead anywhere
near paydirt for the Feds who were now a mini-caravan of two
cars and a van, all maintaining what they thought was a discreet

distance.

I even signaled my turn, just to be sure they knew where I was
going. I drove about a mile up into the woods and then pulled
over, went back to my trunk and got out my gear, and headed into
the woods. I could hear my tail pull within a hundred yards or

so and kill their engines.

I was in fairly rugged country, and I had dressed for it -
books, jacket with a hood, jeans, etc. I knew that the Feds
would be in street shoes, suits, and neckties, so I led them up
and down and around for an hour or so, and then headed back to
my car. To their credit I never saw them but I knew that they
were there because I walked slowly and never tried to evade

them. I just wanted to tire them out a little.

I got back to my car, put everything in the truck, and started
my engine. Then I sat there for a few minutes and smoked a
joint, which I carefully field-stripped when I was finished.
Then I turned my car around, being sure to make a lot of noise,

and headed back down the road where I had come. Sure enough,

18



there were the two cars and the van all pulled off the road back
in the woods trying to be inconspicuous. I looked straight ahead
playing “I don’t see you!” and when I got back to the highway I

turned and headed for Florence.

I was pretty sure that they were going to pull me over but they
didn’t, instead following me all the way into Florence. I
figured they wanted to see where I was going and were developing
nearly erotic visions of busting not only me but maybe a whole

bunch of hippie criminal commie dopers.

When I pulled up in front of the Florence newspaper office I
could almost hear the collective “Huh?” from the little convoy
behind me, and as I walked into the newspaper office with the
box of layout in my arms they must have been salivating. I
walked up to the secretary and asked if Dave Holman was in and

could give me a few minutes.

Just to set the scene, I was a stereotype of the long-hair
bearded hippie - the kind of person that Dave was always going
on about subverting basic American principles, etc. Dave’s
secretary asked what my business was and I said that I had a
book that I wanted to have printed and that I knew how much Dave
respected the 1lst Amendment and the US Constitution and thought
that he was the person with the courage to do the job, She
looked me over pretty good and then picked up the phone and said
“Dave, there’s a hippie out here who wants you to print his book
and he says you’re the only person in the state with the guts to
do it. Shall I send him in?”

She showed me into Dave’s office and I got my first look at the
fire-breathing Dave Holman. He was short, muscular, with the

buzz-cut pugnacious look of a former Marine, and he was sitting
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behind his desk with his arms crossed and a “I can tear your

heart out and eat it” look on his face.

He didn’'t ask me to sit down, so I stood there with my little
box in my arms. “What’s this about a book that you think I’'m the
only guy with the guts to print”, he growled. I took that as an
invitation to sit down, which I did, and then I took out the

book’s layout sheets and laid them on the desk in front of him.

He riffled through them and looked at me very intensely. “Do you
know who I am?” he asked. I said that I did indeed, and that
there probably wasn’t anyone in the state who believed more

strongly in freedom of the press than he did.

“Why are you coming to me to print this piece of shit?” Dave

growled.

“Because the FBI has been following me around the state
intimidating printers and telling them they are going to be

charged with conspiracy if they print it” I said.
“Bullshit” Dave growled again.

His office window was facing the street, so I walked over to the
window and sure enough there were the two black Fords each with
two guys in suits and shades in the front seat. There was
another guy, who must have come from the van, popping the trunk
of my car. He was pulling my duffle bag out with a big grin on
his face. I had an even bigger grin on my face as I thought
about all the lab time the FBI was going to spend trying to
identify the flakes of oregano, parsley, basil, and other dried

herbs I had put in the bag that morning.

“Take a look Dave” I said. “Those are a bunch of FBI agents are
waiting to come into your office after I leave and have a chat
with you. They appear to also be checking my car for illegal

substances - which they aren’t going to find”
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“We’ll see about that” Dave growled - it seemed to be his
favorite form of verbal communication. “Wait here” he ordered,
and he got up and walked out through the office and outside. I
watched through the window as he walked up to the first car and
knocked on the driver’s window. The suit inside rolled down the
window and words were exchanged. I imagined Dave growling at the
agents. The driver reached into his suit and pulled out what was
obviously a piece of ID. Dave took it and looked at it, then

handed it back and came back into the office.

“Watch this” he growled - but it seemed to be a slightly
friendlier growl. “I'm calling an old friend of mine who happens

be the FBI agent in charge of the Portland office.”

He dialed and I heard the phone on the other end pick up. “This
is Dave Holman in Florence”, he growled. “Put me through to (I

can’ t remember the name) .”

The FBI guy came on the line and said something, and Dave
growled into the phone “I’'ve got this guy Bill Drake in my
office and he wants me to print his book about growing
Marijuana, and I’'ve got two of your agents outside on the
street. You’'ve got ten minutes to tell them to leave, and I'm
printing this guy’s goddamn book, and I better not see any of
your agents anywhere near my shop or his house or I'm going to

tear you and your agency a new asshole.”

The he slammed down the phone and turned to me and said “How are
you going to pay for the printing?” I pulled a wad of cash out

of my pocket and said “How much to print five thousand copies?”

“You want me to print five thousand copies?” Dave growled. Do
you have any idea how long it’s going to take to sell five

thousand copies?”
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When I told him that I had a written order for a thousand
already, and had verbal orders for another thousand, he looked
at me over his glasses, doodled on a pad on his desk for a
little while, and said “Son, you may have something here. Tell
you what. I’1l1l print those 5000 copies for you on the basis of
your order here for a thousand copies. You pay me $500 now and

the balance when you come back to me with your next order.”

I couldn’t believe my good fortune. I not only had a printer for
my book, but a printer who had just told the FBI to fuck off,
and one who was also going to work with me to get as many copies
of my book printed as I could sell without asking for a lot of
front money - and all this from a guy who was well-known around
Oregon as one of the toughest newspapermen in the state. I had
obviously had that guardian angel that Ferlinghetti talked about

following me around.

The End Of The Beginning

After I was able to get that 5000-book printing done by Dave
Holman it sold out within a couple of weeks and I came back to

Dave for another 5000 copies. It went on like that for years.

There were lots more things that happened along the way — new
friends, lots of help from strangers, pretty continual shadowing
by various police agencies, several attempts at entrapment,
travel to some very interesting places - but few things in my
life have ever quite equaled the satisfaction that I got out of
creating that little yellow book and helping thousands of people
rebel against and ultimately, many years later, overthrow the
repressive laws of the tyrannical governments that work so hard
at enslaving our minds and bodies under the laughable

proposition of protecting us from the evils of drugs.
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This digital re-issue of the original Handbook is my thank you
to all my brothers and sisters who made my own adventure
possible, and who have never stopped believing in and working

toward their vision of a better world.

I'm offering this digital edition of the first Cultivator’s
Handbook of Marijuana in the hope that some of my brothers and
sisters from the sixties and seventies will enjoy a bit of
reconnection to those times and hoping too that you who are
younger and fully into the Cannabis revolution will enjoy taking
a moment to check out one of the places this revolution started.
A little mustard yellow book with a funky Cannabis plant drawn
on the cover. Written in the belief that knowledge is power in

the hands of the people.
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This cover image is from one of the
first few hundred copies printed in
1969/70.



A Quick Note - I wrote Cultivators Handbook working on an old
picnic table in a house on West 6th in Eugene, Oregon. I wrote it
using a borrowed IBM Selectric that only had the Courier 12 ball

so that's what I used to create the layout pages for the book.

For fun I'll use it here too.

My friend Terry Rutledge created the original illustrations and
they were pasted directly into the laid-out copy.

My friends at the Eugene Augur Collective helped print and staple
together the first 500 copies. After a few printings my brother
Jim contributed a beautiful set of Haiku which we pasted into the
original layout and re-shot the printing plates, and that's how
the book remained. Cultivators Handbook went on to wind up in the
hands of a lot of beautiful people.

Self-publishing a book in 1969 was such a challenging project,
even with the help of a lot of friends, that I never re-wrote it
as I probably should have. I just let it ride and hoped people
liked it.

Cultivators was the first really good idea given to me to pass on
to others, and American Spirit organic tobacco was another. I
hope that my last book Smoke No Evil will be a final gift that I
can pass on. As I look back from the far side of my lifeI'm very
grateful for these gifts of the Great Spirit .

I do have to say that as a lifelong writer,editor and sometimes
publisher I cringe a bit at some of the stiffness and bombast in
this little book. I comfort myself that I did introduce a few
useful new ideas, especially the crucial male/female relationship
and the critical role of UV light. I guess that readers saw my
heart was in the right place and that I was trying to make the
book useful, interesting and relevant to their needs.

This PDF offers the original contents and layout of the first
Handbook from 1969, as they appeared several years later for the
first BookPeople Collective Edition. The BookPeople editions and
the Whole Earth Catalogue took Cultivators Handbook around the
world. I offer this revival PDF as an historical artifact and for
whatever value it may hold. Thank you for  your kind interest.
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INTRODUCTION
MYTHS
_FACTS AND FICTION

We thought through a lot of alternative ways of dealing w1thall
this information on the natural aspects of grass and its cultivation.
1f parts of this book sound like heavy biological rap, it's because
science is a life trip as well as a machine trip, and can be full of
understanding.

Growing grass is easy enough. You can just plant seeds and let
them grow or not, on their own. But grass is a plant in very delicate
balance with its enviromment, for all its apparent strength. As with
people, whether or not a plant merely survives is not a real issue.
Harmony and balance should be created between the vital forces in the
plant and the beneficial aspects of the envirorment, if its life is to
have high quality.

We'll talk about two things in the course of this book-—how to grow
grass, and why grass grows. In the interests of keeping the verbage
down, we'll stress the mechanics when an understanding of the process
involved is valuable. Because of this approach, we may not always cover
every aspect of your possible unique situation as a cultivator. In
cases where problems arise that you aren't able to handle by applying
the information in the book, we've tagged an extensive bibliography onto
the end. While same of this stuff may seem pretty esoteric and hard to
find, most of the articles and books should be available through a large
university library, particularly one of the land—grant schools. If this
approach doesn't help you either, write to us and we'll try to help.

Since we won't be dealing with the pharmacy or psychology of
Cannabis and its use in the book, and since we won't be going into any
sort of supposed inside lock at the drug scene, we'll use this intro-
duction to give a brief description of the drugs derived fram Cannabis,
and to talk briefly about a few of the more destructive myths which
continue to circulate about grass.

According to tradition, hemp (Cannabis Sativa) was cultivated in
China as long ago as 2800 B.C.

Although the Chinese grow hemp (ma) mainly for the sake of the
fiber, they utilize all parts of the plant for medicine. The flowers
(ma-p'o) are used in treating open wounds; the seed coat (ma-len)
ard its adhering resin is used to stimulate the nervous system; the
seeds themselves (ma-jen) are used to counteract inflammations and skin
irritation, are considered tonic (mentally or morally invigorating——
Webster's 2nd definition), a restorative of good health, laxative and
diuretic, and excellent for worming babies and animals. The oil
(ma-yu) is used as a hair tonic and to counteract sulphur poisoning; the
fresh juice of the leaves is used for treating scorpion bites and the
ash obtained after burning the plant is used in sky rockets.



The resin which is associated with the intoxicating qualities of
the plant is brown and shows no crystalline structure, and burns with
a bright flame, leaving no ash. If the water is slowly distilled out,
the resin yields an amber-colored volatile oil which has a warm aro-
matic taste and smells like hemp.

The drug derived fram Cannabis was used in Europe to treat mania,

hysteria, delirium tremens, hydrophobia, tetanus, and cholera. (There :
must have been same very happy but very dead folks in Europe over the

several hundred years when these remedies were popular). The drug has /

a powerful and peculiar odor, is practically tasteless, and is sold in
a variety of forms known respectively as ganja (Kan-cha), ganjah
(K'ou-Kan) or guaza (K'ou—ch'a); as charas, churrus, kirs, or momeea;
as bhang (yon-tu-ma), siddhi (yeh-ma-yen-ts'ao); and as hashish (ta-ma).

!

Ganja consists of the young flowering tops and shoots of the female
plant which, along with the resin, are pressed ar rolled into a sticky
mass which is dark green to green-brown in color, has an agreeable arcma,
and a characteristic taste. It is prepared fram cultivated plants in the
central provinces of India; the cultivation, mamufacture, and sale being
regulated by law. Ganja is cammonly sold in the form of flat or round
cakes and is smoked like opium, usually after being mixed with tobacco.
Ganja yields a dark green powder which fizzes in dilute hydrochloric
acid, and a tincture of ganja in alcohol is bright green. The loose
resinous particles which fall out when ganja is being pressed into cakes .
are known as chur.

. Charas, produced principally in Kashmir and Afghanistan, consists
of the resinous excretion of the leaves, flowering tops, twigs, and
fruits of cultivated plants. It is obtained by rubbing the top of the
ripe plant between the hands and then scraping off the adhering resin
and dust. It is also collected by men, either naked or clad in leather,
who run through the fields on hot afternoons, the resin thus adhering to
their sweating bodies or leather aprons, from which it is scraped by
collectors at row's end, prior to the dash back among the plants——a mad
relay race at high noon through the glare of the snowfields up in the
Hindu Kush.

The resinous mass of charas is pounded and kneaded until a gray-
white powder is formed, which is then made into cakes for sale in the
markets. The highest quality charas cames in thin sheets, which should
be almost transparent, and which, because they look so much like mica,
have no doubt crossed many borders in the campany of earnest-locking
rock collector types. Charas more camonly cames in dark brown resinous
lumps which when examined under magnification show a crystalline
structure. Charas is stronger and thus more expensive than ganja, but
is often adulterated, particularly with linseed oil.

Bhang is made of the older, more mature leaves of wild plants in
Madras, the Punjab, and the Northwest provinces of India. It is weaker
than and inferior to ganja and charas, and is used in most of India to
make sweets called majum. Its most common use, however, is in the pre-
paration of a green intoxicating beverage known as hashish. Hashish is



created by crushing and boiling the mixture down considerably until it
is of a syrupy consistency. It is then strained through a cloth much
like cheese cloth, with the vegetable-butter mixture pressed into cakes,

AKX

MYTHS—FACT AND FICTION

Let's talk briefly about scme of the myths about grass, and
the reality which confronts them.

Acapulco Gold, Panama Red and other strains of grass are reputed
to be particularly potent because of a fortuitous cawbination of

climate and soils. Actually, soil has nothing to do with potency,
except that it contributes to the plant's health, and certain mineral
deficiencies do cut down on resin potency (see page 23). Climate has
a similar relationship with potency. It is the genetic properties

of grass which determine potency, and these genetic properties vary
fram strain to strain, but can be easily manipulated by cultivators.

Another myth holds that male plants are useless for drugs.
This just ain't so, and we go into the explanation on page II.

Myth number three says that high potency grass can only be
grown in certain places in the world, when the truth is that it can
be grown anywhere indoors, and in most places outdoors.

There are a couple of downright destructive myths in circulation
about some aspects of growing grass. One of these is that the more
nitrogen you throw in, the better; but the fact is that an overdose
of nitrogen in early life will kill the plants, and too much nitrogen
at maturity cuts potency way down by limiting resin secretion.
Another myth is that infra-red light is beneficial to Cannabis, when
in reality it starves the plants of energy, causing them to stretch
out in an agony toward the light source. Another myth is that soil
in which grass is to be grown should be very alkaline. This will
kill most plants and weaken the rest, and we go into soils extensively
later in the book. Another one is that Cannabis doesn't need much
water, the less the better; while in truth Cannabis needs a great
deal of water--it's just that it can't stand over-wet soil. Then
there is the bit about needing high temperatures and sare say even
high humidity, which has led a lot of people to build sweatboxes in
their closets and bathroams. Grass doesn't really need temperatures
over 75° F, and as for high humidity, it can cause an accumilation
of plant poisons which will kill it in short order.



Rather than rambling, we'll deal with most of these myths and
same others in the relevant chapters in the bock, and go into detail
on the whys and wherefores. But isn't it a shame that so many such
myths have been in circulation for so long? Makes one wonder how
cane. We hope that we've been careful in checking out the infor-
mation in this book fram all possible angles, and we know that most
of the errors in the original scurces have been uncovered and
eliminated, but same may remain.




OVERVIEW

OF THE PLANT

Cannabis Sativa ig a hearty weed which grows well under extreme
envirommental conditions. It is probably a native of Central Asia,
and has been the object of intense interest for several thousand years
of human history. It is a multi-purpose, high-order plant which
yields a versatile and useful fiber fram the stem; a subtle, aramatic
and nourishing oil fram the fruit; and a valuable and exciting resin
from the leaves.

One of the principal reasons that Cannabis occupies a distinctive
niche in the plant kingdaom is because of its umusual and almost unique
sexual character. Cannabis is dicecious; that is, the male and female
organs are normally manifested on separate plants. Each sex exhibits
a host of gpecific behavioral and vegetative variations through a wide
range of envirommental conditions. The normal sex ratio is about 1:1,
give or take a few points either way, but under abnormal corditions,
the ratio can go as high as 9.5:1 female. Then again, when the
enviramment becomes really threatening, Cannabis is capable of switch-
ing to a predominantly bisexual or hermaphroditic state. Changes such
as these may be thought of as the plant's ability to manifest a sur- ”—\
vival drive under conditions which cut off the possibility of normal
reproductive activity. It may be helpful to retain this image when -
you consider manipulating the sexual state of your plants, because
you will be intervening in some potent life forces and such activity
should be undertaken only with sympathy and understanding. The mecha-
ni¢s of manipulating sex are deceptively simple, and we'll run them
down for you in detail in later chapters.

To begin with, many folks have a lot of awfully vague ideas
about the difference in appearance between male and female Cannabis.
While appearance, particularly before the sex organs are formed, is
not a conclusive indication of gender, it can be very helpful in
making first estimates of the sexual composition of your crop.

After about the third week of normal growth, same plants will
be taller than others. These taller plants will also be more skinny,
have fewer leaves, and the branches bearing the leaves will be spaced
out along the stem more than in short plants. They will be a bit
more pale, and by about the sixth week a little tuft of leaves will
have developed at the top, giving the appearance of a shoddy crew-
cut. These plants have dominant male tendencies.

Females, on the other hand, will tend to be squat, roumded in
profile (the middle eastern ideal), darker green, and more leafy.
Their branches will be spaced closer together on the stem, and the
stem will be getting thick when she is about in middle life.

Both male and female plants will have certain features which
are characteristic of Cannabis. The leaves have serrated edges,
and are shaped like tapered spearheads. There are fram five to
eleven leaves to a bunch, and the most cammon clusters contain either
seven or nine leaves. The leaves are dark green on top, light green-
yellow on the bottam, and have fine downy hairs along the lower 9
surface.



Female Flowers -

' . Male Flowers -

showing reproductive organs

in association with leaf clusters pollen-containing
flower pods

occur separately

The stem of Cannabis is fluted and hexagonal, with a large,
normally hollow central pith cavity. Internodes—places where
branches diverge from the stem——occur every five to ten inches along
the stem in a normal plant. The mature stem is very tough, particu-
larly near the base where it becames solidified. Stems can reach a
height of 25 feet under certain conditions, and became several inches
thick.

The root system consists of a main tap root, normally eleven to
fourteen inches long, with a layer of very fine lateral roots which
spread out through the subsurface soil a distance of five to seven
inches. These lateral roots occur even more markedly in rich organic
soils.,

Where adequate elbow room is given the growing plants, they may
beocome extremely bushy, with camplex branching and lush foliage; but
where they are crowded together, the plants may have only a little
top knot of leaves. Crowded conditions favor development of males—
other things being equal—and adequate space favors development of
females.

It will be important to remember, whenever you are dealing with
sex-related phenomena in Cannabis, that each plant bears within it-
self the capability to be either a male or female, whatever its
apparent identity at the moment. Cannabis hangs onto its sexual
role very strongly under same circumstances, ard readily abandons
gender under others. Too much messing around can ruin a crop as
surely as hostile forces in the environment; and as long as you're
going to grow grass, you might as well do so with an appreciation
of what's involved.

At any rate, let's go on and deal with same of the sexual dis-

tinctions which this fascinating plant exhibits. 1o



THE MALE CANNABIS

The slender male plants, while less potent and thus a bit less
desirable than the female, have many features which should be of
great interest.

The male flowers develop in small, drooping pouches like scrota
which are attached near the forks of branches and down near the stem
of the plant. These flowers are very rarely associated with the leaf
clusters; but when they are, they occur in bunches of three, as con-
trasted with their normal single state. The male flowers have no
petals as such, tl’xmghﬂ)esepalserwlosingthepodareoftentaken
for petals. There are five of these enclosing lobes, and they are
usually greenish-yellow, occasionally with a red tinge. After the
flower opens, five little stamens pop apart and dangle what are called
anthers from gossamer threads. It is the anthers which are respon-
sible for dispensing pollen when fertilization time draws nigh, so it's
pretty easy to gauge the divine moment by noting whether or not the
anthers are swollen and eager-looking. You will be able to tell when
the anthers became fully extended. Their surfaces will begin to show
little white pollen grains about twelve hours befare pollen dispersal.
Another sign is that the tiny hairs on the undersides of the leaves
will becane swollen about their bases due to an accumilation of
calcium oxalate crystals.

The males produce less chlorophyll than the females, thus they
are able to thrive on less intense light. In line with the survival
drive of Cannabis, we will see later that one of the effects of cut-
ting down on the energy levels or photoperiods of your plants will
be an increase in the number of male plants.

Male Flower -

Males also produce a lower level of auxins in the tissue fluids. gepals spread apart -
Auxins are generally thought to be plant growth stimalators vital to to show detail
vigor and leafiness. Associated with the male's tissue fluids, one
finds a slightly acid ph factor (acidity-alkalinity). This distinc-
tion also contributes to the plant's overall survival capability,
and the tissue fluids of the plant can adapt to the acidity. Female
Cannabis is, by contrast, slightly alkaline in the tissue fluids.

Many writers have picked up on a piece of misinformation which
holds male plants to be useless for drug purposes. It is substan-
tially true that males have a much lower potency than females, but
that is not the reason that they are pulled up and destroyed by pro-
fessional growers. They are pulled primarily because if the male is
allowed to go to maturity and pollenate the female, she will lose
considerable potency because much of her energy will then be turned
to nourishing the fertilized seed. What might be gained, then, in
texms of overall bulk at harvest time by keeping the male plants
will be lost in per-unit potency of female plants. So it becomes a
trade-off situation where you have the option of lots of leaves
(both male and female plants harvested) with lowered potency per
unit of yield, or less yield (destroy the males and keep only females)
with a higher per-unit potency. It is up to the individual culti-
vator to make the decision.

II



Male plants follow a unifarm pattern in blooming and it is a
truly symphonic process. The first flower will pop open before sun-
rise, and this will be located about two—thirds of the way up the
plant, nestled against the stem. As the sun rises, bloaming begins
to radiate from this initial flower outward, progressing at a con-—
trolled rate in all directions until the flowers nearest the peri-
phery and on the top-most tuft are reached. Between the seventh and
the twelfth hour, the final flowers will appear and the process will
stop, with all blooms open and in readiness. At the first breeze, a
blue-white cloud of pollen will be released, to drift downwind across
the field where the females wait with their pistles poking through
the tip of their pods to snag the life—giving dust. It is an act of
creative energy, and drains the male of life from that moment on.

Soon after pollen release, the male plants begin to lose their
green color and waxy texture. They show signs of death near the base
at first, but soon their sheen will decay camletely, to be replaced
with a green—white tinge over the whole plant. The leaves on the
lower portions will shrivel, the plant will give off a dry rustle
and release its last puffs of pollen if shaken by the wind or a pas-
sing creature.

and the life cycle of the male will be complete in the twelfth
week of its existence.




THE FEMALE CANNABIS

Females ocutlive the males by three to five weeks, and this in
part reflects their greater health and vigor during life, and in
part is tied to their life cycle, which is more camplicated than that
of the male.

The female flower is not as cbviously camplex as the male, but
it goes through a greater variety of changes and is the nexus of the
reproductive drive in Cannabis. Female flowers look even less like
conventional blossoms than do the males. The flower is structurally
very simple, consisting of a downy pistle surrounded by specialized
leaves with overlapping edges which form a little pod or cup, open
and pointed at the top where the tip of the pistle, and its two
stylar branches, poke out to snag the life dust. This pistle is the
ovary of the female Cannabis, and it looks like an oval, slightly
flattened termite egg when you peel back a few of the protective
leaves and take a peek.

The pod containing the pistle does not open at bloasam time,
and thus it is pretty hard to follow the development processes of
your plants without exposing them to trauma. These flowers lie in
close association with the leaf clusters and never occur by them-
selves. Although the female flowers spring up in pairs originally,
one of the pair will normally abort at fertilization, which is
another example of the marvellous backup systems which nature
devises to assist in fulfilling the life drive. The swrviving
flowers are packed more or less tightly together, and these leaf/
flower clusters often reach an impressive size, particularly near
the tops of mature females.

Female plants produce large amounts of chlorophyll and seem to
be more consistent producers of the plant auxins so necessary to Female Flower Cluster
vitality and leafiness in most plants. The tissue fluids of females
can be either neutral or slightly alkaline, and this in part accounts
for the difference in drug potency which is cammonly believed to be
characteristic of Cannabis males and females. It has been well
established, however, that drug potency in Cannabis is only partly
sex-determined, so the attribution of different levels of drug
potency to sex differences alone is clearly wrong. Other things
being equal, it does appear, however, that the urmodified female
plant is more effectively.-utilized for marijuana. Other things,are
rarely, if ever, equal and it appears that even plants with modi-
fied sexual chdracteristics are associated with their original sexual
identity. The implications of this fact will become clear in dis-
cussions of sex modification in Chapters 5 and 7; but for the
nmament, it is sufficient to say that if a plant starts out to be a
male, even if it is later switched to a female, it will never attain

the leafiness and vigor of a true female. The reverse holds as well,
naturally. :
13



Largely because of their greater leaf mass, but also because of
their more vigorous water uptake, female plants will outweigh male
plants 2:1 at maturity. They will generally have more leaves per
cluster, and more clusters of leaves than a male. Because of these
heavier vegetative characteristics, the female will have greater
energy requirements than the male, ard will exert a greater draw
upon soll nutrients.,

Allthetinethemalesarereadﬁngmaturityanipreparirgto
release pollen, the females are coming into their fertile period and
the flowers are m)dergo:.ng develognental changes which will prepare
them for sustaining the reproductive act. The pods are spreading
apart slightly so that the pistle with its stylar branches can pro-
trude. The leaf clusters show a marked drooping, so as not to inter-
fere with the circulation of pollen-bearing breezes. Water intake,
which has peaked and is declining slightly, increases ance again.
Sunlight or light energy becames critical. Temperature variation can
have negative effects on the exposed sex organs. Nutrient requirements
undergo same alteration, with calcium and potassium salts constitu~
ting the equivalent of ice cream and pickles. The female plant is
preparing for her role. After this point is rea ~-—scmewhere in the
tenth to the twelfth week under normal conditions—there is no going
back. Attempts to modify sex after this point are against the natural
grain, and will fail, or else will result in offspring so warped that
the results are the equivalent of failure,

Following the act of pollenation, as previocusly noted, one of
each pair of female flowers will abort. The surviving member is
then free to draw upon the sustaining fluids of the plant for energy,

If good seed is desired fram the female, she should be left
alone for at least two weeks after blossaming, or else the seed will
be immature. Even if it manages to germinate, it will produce feeble
plants. Ieaving the female in the ground past flowering, however,
terds to decrease the drug potency of the plant, as much of its energy
turns to producing viable seed. The decision as to when to harvest,
therefore, becanes a crucial one. For maximum potency, the female
plant should be harvested befare the stalk begins to pale and lose
its waxy texture; for maximum seed viability, it should be left until
the leaves have dropped off and the seeds rattle in their pods.
Samewhere in between—in campletely normal circumstances about ten
days after female florescence--seems to be a happy compromise. Of
course, the seed requirements of individual cultivators will vary,
and many of the possibilities which will be suggested far modifying
the growing plant may have already ruined the next generation, so
many factors need to be considered.

)

WA
Ly

14



Sex Abnormalities

' The marvelous survival drives and mechanisms of Cannabis manifest
themselves in sex anamalies under conditions hostile to normal growth
and development, conditions which threaten life, limb, and offspring.

If such sex anamalies occur on your plants, even though in all
other respects they appear normal and even healthy, you can be sure
that they are being threatened by same @wersight on your part which
has led to envirommental chaos which is being reflected in the sexual
state of the plant.

Predaminantly female flower
) showing male projection
Maleness shows in the

under—developed
pod of this female flower

Male flower showing female
stigma protruding fram the anthers

Single normal female flower
with cut-away pod

Female showing maleness by
developing stamens I5



SOIL, WATER
NUTRITION
AND ENVIRONMENT

A great deal of the misinformation floating around about the
soil and water requirements of grass is the direct result of people
not bothering to research carefully what they are in a rush to put
them on the market to exploit a general interest in the subject of
marijuana. This is especially unfortunate because a lot of carefully
campiled information is available, particularly in the agricultural
journals of the first few decades of this century. We'll try to
synthesize the best of this information here, and count on the bib-
liography to point the way for folks who want to do more extensive
research on their own.

GENERAL SOIL PRINCIPLES

The soil which is to be used should be of as uniform quality as
possible. The importance of this fact becames apparent when you
begin to modify certain characteristics of your crop, particularly
with indoor growing, and are counting on a consistent sort of outcame.
Non-uniform soil quality can jeopardize even the most sophisticated
experimental efforts. For indoor work, this means that all soils
used should be thorcughly mixed, and for outdoor planting it means
you should stick to areas where the soil has been deposited in uni-
form depth fram the same general source.

Uniformity of the soil also is desirable if you contamplate re-
using it. Cannabis soaks up a great deal of the mutrients in any
soil, and when you re-fertilize you want to be certain that you
aren't going to burn same of your plants and starve others because
the nutrient level wasn't even to begin with. We have calculated ,
that Cannabis absorbs the equivalent of 1500 kilos of fertilizer for l“"-d
every 100 kilos of fiber obtained fram the mature plant. Since fiber
yield is about 6.5% of the weight of the mature plant, this means
that Cannabis absorbs around one kilo of nutrient per kilo of vege-
table mass. This gives an idea of the importance of adequate nutrition.



] In a mature plant, the propartions of plant products break down
in the following way:

loss in drying : +/-30%
ILeaves, roots and tops +/-25%
Extraneocus stem material +/-15%

Sticks +/-15%
Seed and Miscellanecus +/-10%
Fiber +/~ 5%

This means that one can count on leaves and flowers to consti-
tute fram ten to twenty percent of the harvested weight of a crop.

TYPES OF OUTDOOR SOIL

outdoor soils suited to growing good quality grass should be a
rich loam, interlaced with fine sand and low in clay content. Soils
having their origin in sedimentary rock are generally considered to
be the best bet for stability and nutrition.

This does not mean that folks living in areas where the soil
is sandy or poor in nutrients need to get upset because with proper
thought and preparation, Cannabis will thrive in most soils. The
truly limiting factor is the campaction of the soil, related to clay
content., Such soils will resist generation of the fine lateral root
system by which Cannabis picks up nutrients, and are generally poor
in available organic nutrients. Most disastrously, they promote
pooling of water around the roots of the plants, samething which
Cannabis cannot tolerate.

A simple test will give you an idea of how much clay is present.
The soil should be rich and easily crumbled--a few handfuls selected
at random fram the field should give the cultivator a pretty good
idea as to campactness. The soil should ball together when squeezed
in the hands, but crumble easily into fine particles. Soil which
campacts too easily and which will not crumble under light pressure
(applied by pressing lightly on the ball of soil) is too wet, has
too much clay, or has other problems rendering successful cultivation
unlikely.

The rich topsoil described above must be sufficiently loose in

texture to permit root system development at least two feet down.

A good supply of humus (decayed organic matter) is a big help because
it not only provides nutrients, but also helps retain and spread out
moisture. Cannabis requires substantial amounts of water compared to
other crops but, as just mentioned, will not tolerate standing water
about its root system. For outdoor soils, the water table should be
at least three and not over six feet below the surface.

If you are forced to plant your crop in poor soil due to a lack
of alternatives, you can help your plants toward health and hap-
piness by working an organic fertilizer into the soil at least a
week before you plant. We'll deal with specifics of fertilizers
shortly.

D
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Another alternative is to look for a field where a crop of
clover, beans, or same other nitrogen-fixing plant is growing; and,
if such an area is available, turn under a plot of such vegetation
several months before planting your Cannabis.

THE OUTDOOR ENVIRONMENT

Certain areas are to be avoided unless there is absolutely no
alternative. Soils which contain any concentration of salt should
be bypassed. If Cannabis is planted in such areas it will grow (if
at all) very short, high on cellulose, very poor on leaves, with low
starch and sugar content, and give an extremely poor grade of resin. A

Soils which are downwind or downstream from tobacco or tomate
fields should be avoided, also, as these plants harbor molds and
parasites which are very destructive to Cannabis.

Equally bad are areas with poor drainage, or areas which are
likely to be swamped for even short periods. Care should be taken

to locate an area which receives at least eight hours of sunlight
a day, and which is not exposed to high humidity situations (like
fog) in association with temperatures below 50° F.

The soil should be loose enough to support the penetration of
growing roots, yet not so loose as to provide an unstable base for
the plants in a strong wind. You should check the kind of plant
growth that occurs naturally in the area. There is no real need to
worry about ground-level weeds, because Cannabis will overshadow them

" quickly. The thing to look for is their general health. If they
appear poorly nourished, and if it looks as though this is due to a
leached soil, then you will probably want to, lock around for a better
area. A lot of animal trails through the area could mean that the
seedlings will be placed in unnecessary jeopardy. You will also want
to check on the depth of the topsoil. If the weeds don't seem to be
able to penetrate more than a few inches down, the soil is not going
to support your plants very well.

PLANTING OUTDOORS

The best crop will be carefully planted, using a seed drill. If
you don't plan to return to weed and thin the growing crop, then you
should use only one seed per hole. If you plan to return in a week
or two, you can buy a little insurance if your seed is untested, by
using two or three seeds every other hole. The best bet, dbviocusly,
is to test the germinating powers of the seed before going into the
field. (See chapter on seeds)

Just about any method of sowing that results in the seed being
covered by a half inch or more of decent soil will produce same plants.
Of course, the more prepared the cultivator, and the more methodical,
the better will be the yield of his labors.
I8



Assuming a samewhat systematic approach is your bag, the first
thing you'll want to do, after finding the appropriate location for
your plot, is to determine whether or not any sort of nutrition sup-
plement is going to be needed, If you are using land which also sup-
ports other kinds of crops, you may be in luck. Hemp is best grown
in rotation with non-exhaustive crops such as wheat or with crops
which yield a high return to the soil such as beans or peas--one
pound of dry beanstalks contains as much available nitrogen as five
pounds of manure. Assuming that your land is not seriously depleted,
the following approach works well in most cases.

In the early fall of the year, manure should be worked into the
selected plot with a hoe, and beans or another legumenous crop
should be planted. After two to two and a half months, the bean-
stalks should be turned under, and the surface campacted samewhat.
Just tramping around in heavy boots is adequate. The plot may then
be left for the winter. In the early spring the plot should be
weeded, dressed with a potent organic fertilizer such as manure or
chicken crap, and will then be ready for planting Cannabis when the
weather turns.

INDOOR SOILS

Indoor growers can profit from a greater ability to regulate soil
quality, consequently there is no mutritive reason why superior
quality Cannabis cannot be grown indoors.

The indoor cultivator has two choices—--he can locate, dig and
transport high quality loam ar he can buy cammercial nursery soils.
The latter, if certain minimm standards are met, are inexpensive and
work well.,

Cammercial soil for the cultivation of Cannabis should (1) be
neutral to slightly alkaline; (2) have substantial hums content-—
about 15 percent will do nicely (if desired, one can buy soil with
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low organic content and supplement both humus and nutrient content of

this basic soil with a variety of the organic fertilizers to be re-
viewed later in this chapter); (3) ocontain at least 15 percent fine
sand; and (4) be sterilized using heat rather than chemically ster-
ilized.

One of the most pervasive myths about Cannabis is that harsh
soils pramote resin production, and rich soils inhibit resin pro-
duction. The underlying rationale for this myth seems to be that the
plant tries to protect itself from a harsh enviromment by throwing
out resin. In reality, soil quality has little or nothing to do with
resin production. Factors which do regulate resin production are
discussed throughout this book. What poor soil will do is cut down
on the health and vitality of the growing plant and result in skimpy
plants at maturity.



Indoor soils should hold moisture but not allow pooling of
water. To test for this quality, poke a small hole a few inches
deep in freshly watered soil. If, after a few minutes, standing
water appears at the bottam of the hole, the soil is probably too
campact (if you haven't gone too heavy on the water). A pint per
cubic foot shouldn't produce pooling in the hole. The same crumbly
quality is required of indoor soils as outdoor soils and the same
test will do.

Assuming that most indoor growers will be putting the soil in
same sort of container, let's review a few general principles of soil
depth, campaction and drainage which hold here as they do for outdoor
soils.

Soil depth should be at least 12", the more the better after this.
Each plant should have at least 15" distance between it and either the
sides of the container or another plant's root system. There should
be same provision for adequate drainage, otherwise the soil will
(1) becanme highly saline and (2) became water logged. Either con-
dition is fatal to Cannabis.

Indoor soils will salt up rapidly when chemical potash and ni-
trogen fertilizers are being used, but will eventually increase in
acidity no matter what fertilizers are used, or even if none are
added at all. For this reason, it is best to change soil each time
new plants are to be grown. When this is not possible, the soil
should be thoroughly spaded after the top several inches are scraped
off and thrown away. This is extremely important—it gets rid of
most of the harmful salts which may have been formed or deposited.

In areas where high mineral content water is used for irrigating

the plants, this operation is essential. The soil should be ‘h
allowed to dxy thoroughly, and irradiation with ultra-violet

can help destroy any micro-organisms which exist. (New bacteria ‘ /
will, of course, be reintroduced by successive fertilizing). This (S

dried soil should now be thoroughly mixed and subjected to the same
tests as the original soil for camwpactness, moisture retention, and
crumbly quality. It may be necessary to add humus once again.

When fertilizers are to be added to an indoor soil, they should
be added to the entire lot of soil at the same time and should be
thoroughly mixed in. The mixture should then be allowed to stand
for at least a week before it is used. This is true of both chemical
and organic fertilizers because you have no way of knowing how much
of what kind of nutrient is involved, thus you take serious chances
on burning plants by not waiting for organic decay to proceed for a
week. Organic fertilizers should be added to the soil only before
planting--they should never be added to the soil, even in small
amounts, once the plants are growing. Chemical fertilizers, such as
soluble nitrogen can, on the other hand, be added in small amounts
during the growth cycle without harmful side effects.

One of the most beneficial agents an indoor grower can use is
the common worm. Indoor soils campact severely with repeated watering.
Introducing a few earthworms into the prepared soil will aid immea-
surably in root development and nutrition uptake of the plants, in-
creasing the vegetation appreciably. Worms are also a good testing
device—-by and large they react negatively to many of the same things 20



that plants do--too much water, overdoses of chemical fertilizers,
highly compact soil, etc. If worms thrive in the beds, the chances
are good that plants will.

THE INDOOR ENVIRONMENT

It's depressing to contemplate how many good plants have been
ruined by lack of attention to the indoor environment.

A critical factor in the photosynthetic process is the
ability of a plant to rid itself of the poisons it manufactures
in the course of the arganic conversions it goes through. These
processes depend upon a steady flow of water; fram the soil, through
the root cells, transported up the stem, passed through the leaf
tissues and discharged into the air as water vapor. The escape
velocity of the water vapor molecules fram the stama is very low,
consequently discharged water vapor tends to hang around the leaf
surfaces, preventing further discharge, until it is swept away by breezes.

)
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Leaf cross-section showing pores

Poison-laden water vapor cannot be
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discharged without adequate ventilation

Water vapor being carried away

These little hemispheres of water vapor form a deadly
shell which can suffocate Cannabis, which depends on a high volume
of water passing through its tissues, very quickly. Indoor growers
should take great care to provide for constant input of fresh, un-
saturated air and for exhaust of saturated air.

Another camnon source of death and destruction among indoor
Camnabis plants is tobacco smoke. It is with a heavy heart, my
fellow Americans, that I announce tonight the the smoking lamp is
not lighted during grass cultivation. If smokers are using the
same air supply which the plants must breathe, you must try to
filter the air sanchow or take great risks with the plants' sur-
vival up until the third week, and their health beyond that. 21



.WATER REQUIREMENTS FOR CANNABIS

We've already reviewed the overall soil moisture character-
All that remains is to look
at the pattern of water uptake. These patterns are important,
particularly for the indoor grower, because they give clues as to
the critical growth stages where deprivation of water will have

istics which will affect Cannabis.

very negative effects.
Key points to keep in mind when

inspecting this chart are:
1) Air and soil temperatures

will be equal {Columns A & D)

under normal indoor conditions.

Colums B & C. (See pages, 29, 30.)

Bottam heating will produce

the differences noted in

2) The figures given are per plant,

The water uptake fiqures are
given in milliliters, which are
equivalent to 1/1000 of a liter;
thus, 500 ml=1/2 liter (or 1/2
quart) of water, and so forth.

4) The figqures given for the wild

strain represent the minimum
requirements for a healthy
plant. The fiqures for the
commercial strain, grown for
fiber, represent about the

per week. maximm a plant can handle.
(M ain=rser |B) air=750F  |(€) nir=600F [(P) Air=60°F
Soil=75°F. | Soil=60°F | Soil=75°F | Soil=60°F

Week Wild Comm’I| Wild Comm’I| Wild Comm’I| Wild Comml

| 60 200 | 50 175 | 8 150 | 70 60
2 70 200 | 40 100 | 8 190 | 45 100
3 13 200 | 8 105 [ 8 190 | 50 120
4 125 380 | 65 240 | 105 260 | 65 180
5 160 650 | 105 420 | 110 380 | 90 240
6 155 560 | 11s 420 | 125 430 | 120 260
7 175 730 | 80 470 | 170 530 | 100 430
8§ 140 650 | 100 490 | 200 610 | 135 430
9 175 730 | 120 540 | 140 540 | 70 530
10 140 850 | 120 530 | 155 840 | 100 670
I 150 850 | 60 560 | 90 650 | 75 450
12 160 670 | 105 470 | 125 600 | 100 420
13 150 770 | 110 470 | 90 620 | 45 480
14 160 750 | 105 510 | 105 600 | 50  si0
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ENZYMES AND SEX

The action of envirormmental factors in altering sexual expres-—
sion and vegetative development in Cannabis should not be considered
in isolation from same of the plant mechanisms which interact with
enviromment to produce the changes we've been discussing.

Enzymes play an importantrole in sex expression. The enzymes .
adrase (male) and gynase (female) are produced by all Cannabis plants
in the seedling stage. How much of each is produced, and how much of
each is utilized by the plant seems to be determined by envirommental
factors, in particular the photoperiod. While both enzymes are pro-
duced in every hemp plant, hermaphroditism is rare under normal
conditions because the male enzyme has a self-inhibitory quality.

The carmplex interaction of environment and enzyme may be
viewed as a trade-off situwation. If environmental conditions are
strongly in favor of production of the male-associated ardrase, its
self-inhibitory powers came into play so that the female~-associated
enzyme can influence sexual development at least to the point where
the plant will be hermaphroditic. This seems to be a self-preser-
vation and reproductivity-retention mechanism, for without it, only
male plants would be produced under radical envirormental conditions
and the plants would not be able to propagate.

Under conditions highly condusive to the production of the
female-associated gynase, a process occurs which has the same out-
cane fram the plant's point of view--the plants retain the ability
to propagate by becoming hermaphroditic.

~ Under normal conditions, of course, Cannabis has no need to
protect itself by going through these genetic gyrations and in the
ordinary course of events the cultivator will not have to worry about
manipulation of sex in his plants. If, however, the cultivator is
interested in producing a high ratio of females to males, deviating
from the normal 1:1 relationship, then an awareness of what is happen-
ing--the plant's survival capability is being challenged—should
make the cultivator more sensitive to changes in his plants. Most
important, the cultivator should not try for high 9:1 or 9.5:1
female ratios unless willing to pay the price of hermaphroditic
plants with potential genetic defects in future generations and
highly variable drug potency.

DEFICIENCY SIGNS

There are a few good clues which your plants will give you if
they are being starved of any of the really essential nutrients. The
following discussion should be useful as a guide, but before acting
upon leaf analysis, it is highly advisable to check for soil acidity,
which can produce many of the below symptams by limiting nitrifi-
cation and pranoting excess uptake of toxic salts. Use litmus paper
to test for acidity, and simply follow the directions on the package.
Litmus paper can be easily obtained at many drug stores and always
at chemical supply houses and nurseries.
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- Nitrogen Deficiency

This is the most common problem which users of natural soils
will encounter, Nitrogen is absolutely essential for the product-
ion of many life-sustaining organic materials in Cannabis, particu-
larly chlorophyll.

Cannabis shows a nitrogen deficiency by a yellowing of the
older leaves. The young leaves will remain green, except in
severe cases, because in the face of starvation the older leaves
give up their nitrogen for the young, and the plant sends whatever
nitrogen it can draw from the soil to the youngest leaves first.

Use of arganic fertilizers like manure or chicken dung, plus
plowing in same nitrogen-fixing plants like beans, will assure that
you won't have this problem. Chemical remedies include nitrochalk
or nitrate of soda.

Phosphorus Deficiency

Phosphorus is another essential element for pla.nt health, and its
function appears closely linked with nitrogen. It is needed for the
plant's metabolism of sugar, fram which much of its energy is derived.

The mature leaves of Cannabis will show phosphorus deficiency
first, and they will appear a dark, dull green, curled up a bit at
the edges. The undersides of the leaves, particularly close to the
veins, may show a purple tint. Coamercially available triple or
super-phosphate will remedy this ailment.

Calcium Deficiency

While calcium is an absolutely necessary mineral, it is used by
Cannabis only in minute quantities.

The symptoms of calcium starvation are difficult to detect—
they consist of an inhibition of buds which are in the process of
becaming leaf clusters, and a wilting of the tips of the fine
lateral roots. Most cultivators of Cannabis won't have to worry,
if their soil is of sedimentary origin. Commercial remedies for
calcium deficiencies are readily available, or you can work in bone
meal and chicken feathers (but not in large quantities) to soil you
suspect of being calcium deficient.

Magnesium Deficiency

;

Magnesium is an integral part of the chlorophyll in all
green plants, and serves in other important ways as an activator
mechanism.

Symptams occur first on older leaves, and consist of a yellow-
ing of the tissues around the veins of the leaf. The leaves will
develop a general "varicose vein" lock very quickly, and the
yellowing will then spread over the whole leaf.

Many of the magnesium sulphur campounds available in
camercial fertilizers can correct this condition; agricultural
epsam salts will be the most easily available.



Iron Deficiency

Cannabis requires only trace amounts of this element, though
it is an essential link in the photosynthetic process, as well as
in respiration.

Deficiency symptams look the same as those for magnesium
deficiency, but they occur on the younger leaves first. Most
plant foods contain enough of this trace element to assure no
problems with your grass.

Potassium Deficiency

Relatively large amounts of potassium are needed by Cannabis
at certain growth stages, because this element functions as an
activator of essential metabolic activities.

Again, the older leaves will show deficiency signs first. )
There will be a slight yellowing of the leaves initially, followed 2
rapidly by dark spots and the edges of the leaves becoming a bronze-

gray. BApplication of sulfate and muriate of potash will help remedy

any such problems,

Sulphur Deficiency \

This deficiency is not camwon, because most soils have plenty L 4
of sulfate.

The symptoms usually occur first in the younger leaves, as
opposed to the normal pattern for Cannabis, and amount to a
slight general yellowing. This condition soon spreads to the rest
of the plant. Any cammercial sulfate dressing will work well if you
have a sulphur problem.

Baron Deficiency

This element is necessary for the development of strong stem
tissues in Cannabis, and there is usually enough in the soil to pre-
vent problems.

The symptams are a bit difficult to detect unless they are of a
critical nature. They include a swelling of the stem near the base,
and the stem will crack open and be very dry and rotten-appearing
on the inside.

Again, most plant foods have enough borate in them to prevent
this sort of problem.

Chlorine Deficiency

This disease can be confused with many others, because the
symptams are a general yellowing of the leaves, and a gradual turn
in color to bronze or bronze-orange. The one sure indicator is if
the tips of the lateral root system became swollen, and if they are
much shorter than the normal 5" to 7" radial spread just beneath the
soil surface.
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This is a very uncommon problem, and will not occur at all if
any care is taken in seeing that the major nutrients have been
supplied, as the chloride ion is associated with many of the major
nutrient compounds.

Zinc Deficiency

This disease will begin to show along about the fifth week in
Cannabis, and will result in very small leaves which are wrinkled
around the edges and which are faintly yellow along the veins. The
distance between nodes on the stem will also be greater than you
would expect o a normal plant, in same cases only the top knot of
leaves will be viable.

Any plant food containing zinc compounds will do the trick if
the problem is caught in time.

Molybdenum Deficiency

Many soils lack the trace amount of this element which is
essential for Cannabis in nitrogen fixation.

Symptams are a yellowing of the sections of the leaves between
the major veins, and this yellowing occurs first on those leaves
near the middle of the plant, progressing rapidly to the younger
leaves at the extremities. The younger leaves will, in addition,
become severely distorted and twisted. The yellowing may not occur
if you have been using ammoniacal nitrogen fertilizers, but the
twisted young leaves will be a giveaway sign.

Be sure to use a plant food containing a trace amount of
this essential element.

SOME CHEMICAL FERTILIZERS

The use of chemicals instead of organic fertilizers has several
advantages under specific conditions. Chemical quantities can be
regulated rather closely with established plant requirements. The
problem with grass is that very little research has been done on its
requirements, with the exception of a great little article by Sister
Mary Etienne Tibeau in 1933. Sister Mary writes of her work with her
plants with the systematic vision of a fascinated researcher. Her
work concentrates particularly on the nutrients required to produce
the largest and thickest leaves and the greatest amounts of resin.
Sister Mary is every grower's spiritual mother superior.

Luckily for those of you who are not dead set on total organic
cultivation, the mineral requirements of hops are very similar to
those of Cannabis, and its reaction to nutrient deficiencies are
equally similar. Consequently, if you are able to convince the
friendly neighborhood flowerman that you have a sick hops vine in
your backyard, he may be able to point out a cammercial prescription

cure. If you don't live in a place where hops are familiar plants,
you can refer to the remedies outlined above, and ask for a commercial

product which is similar.
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Even if your plants aren't putting out sickness vibrations, you
might want to consider supplementing their straight soil and organic
diet. If you do, the following charts may be helpful in choosing a
cammercial product; or if you are skilled in basement chemistry, you
may want to try to brew up a batch of your own nutrient solution.

EFFECTS OF THE USE OF SUPPLEMENTAL SOLUTIONS
OF ESSENTIAL SALTS ON CANNABIS SATIVA

#1

#2

#3

#4

Foliage and Resin

Stature and Growth

Production of very large leaves stimu-
lated; calcium oxalate crystals are
heavily concentrated; resin produc-
tion is inhibited if a potassium
overdose occurs after the tenth

week. Sex ratio 7:3 females.

Potass um is very essential in the
early stages of life, but has substan-
tial negative effects at maturity if
too great a concentration is
continued.

Potassium yields
greatest height;
stem is large and
thick, very low on
fiber, woody and
brittle; leaves are
thick, healthy, dark
green; growth cycle
is shortened by
about a week.

Foliage is more sparse than with high
potassium dosage; older leaves wilt
readily. A magnesium shortage will
inhibit or prevent resin production.
Sex ratio 6:4 males. Magnesium is
vital to overall health but conserva-
tive supplementation is advisable.

Magnesium concentra-
tions give good
height; stems will
be fibrous and hol-
low, somewhat woody,
not as strong as
with calcium supple-
ments; leaves will
be healthy but pale-
green in color and
will brown or wilt
around the edges and
tips.

Healthy plants are produced with some-
what smaller leaves than with the
other supplements; foliage is not very
thick or abundant; high calcium salt
concentration inhibits resin produc-
tion. Sex ratio 7:3 males. Overdose
of calcium in early life will stunt
growth but an adequate supply is
essential in the sixth to ninth weeks.

Very strong and fib~-
rous stem which is
desirable where heavy
winds are common;
plants do not grow
high; color is dark
green and flowers
are swollen.

Foliage is abundant, healthy, dark
green and leaves are thick; excess
nitrogen promotes water loss and can
cause wilting; nitrogen déficit at
maturity stimulates resin production.
Sex ratio as high as 9:1 females.
Excess nitrogen will cause plants to
grow fast in seedling stage and to
appear healthy, but they will die off
at the time of sex differentiation.

Plants will be short,
squat and very leafy.
Nitrogen should not
be cut back until
after the sixth week.
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/ There are four basic solutions of metallic salts which occur
/in one form or another in many chemical and chemical-organic
fertilizers, or which can be easily put together in a home lab.
These solutions are designed specifically for use with Camnabis on
an experimental basis. Once you make one of these solutions you
should include the solution as a part of your regular watering pro—
cedure—the idea is that one 7 liter batch of solution will last
about 7 weeks if you use a liter a week in watering your plants.,

FOUR BASIC SUPPLEMENTAL SOLUTIONS
Of THE ESSENTIAL SALTS

Formula #1 Formula #2

HIGH RATIO HIGH RATIO
POTASSIUM (Parts)®MAGNESIUM (Parts)*

KNO KNO3 1

KH2P0 1

4
Ca(N03)2 4
MgCl2 3
MgSO4 4

Formula #4

Formula #3

HIGH RATIO HIGH RATIO
CALCIUM (Parts)*NITROGEN (Parts)*

Ca(N03)2 15 KNO 4 1

KH2P04 1 NH4N03 17

CaCl, 11 Ca(N03)2 4
KNO,, 1 Mgs0, 2

*Parts are expressed in

GRAMS PER 7 LITERS OF SOLUTION




BOTTOM HEATING EFFECTS

In the next chapter we will talk axuttntum1haﬂﬁng,th§
process of raising soil temperature above that of.the surrounding
air; but since this is an environmental manipulation, we'll present

this chart here.

Before you go through the expense and effort of

using this procedure on your plants, be sure to refer_back to this
chart to get an idea of the relative advantages and disadvantages.

SOIL
60 F

SOIL

75 F |

AIR = 60F AIR = 75 F
e
A B
Lowest water needs; apnx, 40% Water needs are substantial.
less than (D).

Lowest rate of nutrient uptake
occurs between weeks 5 and 7
in the growth cycle.

Mean number of leaves on
mature plants equal to (D),
but female plants are more
sparse,

Leaf area is substantial;
color and thickness good,

Use of a 16-hour exposure to
light daily at this soil-air
temperature level produces
mainly female plants.

Height at maturity is low
compared to (B} and (D).
C

Water needs are substantial.

Lowest rate of nutrient uptake
occurs in the third week,

Mean number of leaves per plant
is the greatest, but females
have fewer leaves per plant
than the females in (D).

A 15 to 20 hour daily exposure
will produce predominantly
female plants,

Height at maturity is low; a
squat, bushy plant results,

fHeight of mature plants

Lowest rate of nutrient uptake
occurs in the twelfth week.

Lowest mean number of leaves per
plant for both males and females.

Leaf area is very low, and leaf
thickness is considerably less
than under all other temp/air
conditions,

A 15 to 20 hour light exposure

wWill produce a sex ratio of
6:4 females,

substantial,

D

The greatest water needs occur
under these conditions.

Lowest rate of nutrient uptake
occurs in the fifth to seventh
weeks .,

Mean number of leaves per plant
is less than (C), but females
have 40% more leaves per plant
than (C).

A 16 hour photoperiod produces
a 1:1 sex ratio, less than under
other conditions, but normal

for Cannabis,
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SEEDS. SEEDLINGS|
GERMINATION
AND TRANSPLANTATION

mYmmmmmmtoftMaMmemyﬂmtgwsmw
preparing for cultivation, whether you plan on a large-scale oper-
ation or just a couple of plants grown in same little nook, it
doesn't make a lot of sense to take a cavalier approach to seed
selection, This is particularly true when it is so simple to assure
yourself that the seed you're using is of good quality.

THE GOOD SEED i

External appearance will give you a good set of clues to the /“t ‘

seed's state of health. Viable seed will be well fleshed out and
not be all crinkled up. It will be bright gray, gray-green, or gray-
brown and will appear glossy if rubbed between the palms of your hands. ﬂ

The constituents of Cannabis seed break down thusly:

Constituent Percentage 4
Fatty Oils

Resin

Saccharin

This table demonstrates, incidentally, how wasteful it is to
smoke or otherwise consume Cannabis seed, which contains only 1.6%
resin by weight, an exceedingly small amount.
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To test further for seed quality, several methods are suggested.
It's a good idea to carry testing beyong a glance at the seed's
appearance, because a number of internal conditions affect their
germinating ability and these are not always detectable by appearance
and the water test.

Crack open several seeds selected at randam fram the batch which
will be used. If they have a musty, oily taste, they are pretty old
and may well have gone bad. Another test is simply to germinate a
group of ten seeds and count up those which fail to sprout. This -
will give you a rough estimate, by percentage, of what you can
expect overall. Anything above 50% is pretty good for a bunch of
seeds acquired at randam on the streets of North America these days.
Considering the traumas which most grass goes through before it
reaches the domestic market, it's a wonder that any seeds remain
viable. We'll cover this subject in detail later on. 30




If you have cracked open a few seeds and note that the insides
are black, then fermentation has set in there is no chance that they
will germinate. Conversely, if they are pale and dusty on the inside,
they are overage and will produce feeble plants at best.

Another test is to drop a few seeds onto a red-hot iron. If
they burst with a noticeable crack, they were good seeds. In Thrace,
seeds were thrown upon red-hot stones, and "their perfumed vapor, so
obtained, used for a fume bath which excited from those enjoying it,
cries of exultation." A great idea for your backyard sauna, if you
are a profligate sort of soul.

Incidentally, Cannabis seeds are considered excellent bird food,
because they are fattening and stimulate egg production, so I'd be
very careful with those brownie recipes if I were you, population
freaks.

Seeds can provide an important clue for those who are breaking 4
the law by purchasing lids. Since the optimm time for harvesting Jt ’
grass for drug potency is at, or shortly after, female flowering, the
greater proportion of seeds in such a plant will be immature. Con-

versely, if all the seeds in the 1lid appear to be ripe; that is,

bright gray, the chances are good that not only was the plant overage

when she was harvested, but she had also probably been pollenated,

which will have lowered her effectiveness as a drug. And, of course,

if there are very few seeds at all in the proffered 1id, the chances

are increased that you are being offered leaves fram a male plant.

At any rate, it would pay to be very suspiciocus of any grass which

doesn't have a ratio of immature (white) to mature (gray) seeds of

at least 2:1.

PREPARATION OF SEEDS

Once you are fairly sure of the vitality of your seeds, you
should go through a couple of pre-planting steps.

You should soak your seeds overnight in a starting bath of dis-
tilled water. Actually, any pure water will do, but if you are city-
bound, you would do well to invest in a bottle of store-bought water
to avoid the chemicals and crap which might damage the swelling
enmbryo beyond saving.

~ You can, if you wish, give the seeds a little boost by using
additives in the soaking solution. Very little research has been
done on the effects of using plant growth stimulants on Cannabis
seeds in the starting solution. One standard additive which is
available through nurseries contains ammoniacal nitrogen, nitrate
nitrogen, phosphoric acid and soluble potash., Use of such compounds
is more or less at your own risk; be sure to look at the fertilizer
information in the previocus chapter first.




ADDITIVES

There are a couple of general points covering the use of
additives with particular significance for Cannabis, if you decide
you want to experiment a little.

(1)

(2)

(3)

(4)

(5)

(6)

Most growth regulators and stimulants in the pregermi-
nation and germination stages require that temperature
and moisture levels be held constant, usually between
65° and 75° F, and 30-50% relative hmidity. .

Cammercial preparations are marufactured to cover a wide
range of plant response levels, and therefore aren't
necessarily good for one specific plant. It seems more
sensible to design your own growth stimulator, even if it

is simply adding little soluble nitrocen. than to waste
money on camercial products.

Most plants seem to benefit fram application of growth
stimulants at later stages in their growth cycle. Cannabis
Sativa is no exception. Limiting stimilation to a carefully
controlled enviromment and perhaps some nutrients seems to
be the best policy at the pre-germination stage.

If you think that your seeds have had a rough time in -
transit, you should be particularly careful in using
stimulants at the early stages of life. Let the plants txry
to make it on their own, rather than forcing them to exceed
capacity in a weakened state.

Particularly after applying stimulants through the starting
golution, (but this precaution applies generally) one
should exercise care in handling the seeds because they

are going to be swollen and tender. Sterilized tweezers
are the best instruments for handling the seeds in transfer
from the starting solution to the germination beds. The
seeds should be picked up with the lightest possible touch,
and should be picked up by the sides of the seed rather than
the ends. To put pressure on the ends might damage the
avbryo root permanently.

The seed should be placed in the earth with the pointed
end up because as the primary tap root emerges fram the
pointed end, the natural tendency is to make a turn and
grow dowrward. If it has to twist and turn in order to
seek its proper direction, two negative effects will result.

Seed improperly positioned—the pointed

end is down. Tap root makes natural

bend cut of the seed, but then has to 32
reverse itself. Vital seed energy is lost.



First, a great deal of energy stored in the seed which
should be going for root extension will be expended in root
positioning, resulting in a lowered energy level at this
critical growth stage. Second, the plant has to exert a
great deal of force, after the tap root is extended, in
lifting its head, enclosed by the two halves of the seed
pod, above the soil and in forcing the pod off its back
so that it can spread ocut its two embryo leaves to begin

. the photosynthetic process. Carelessness on your part can
exhaust any but the most hearty seedling at this stage,
resulting in feeble plant in later life.

(7) Seed should be placed about 1/2" to 3/4" under the soil
surface. As it develops, it should not have to expend
large amounts of energy pushing through the soil because
it will need the energy later on to stand erect and throw
off the seed coat.

STAGES OF SEEDLING GROWTH

The germinating Camnabis seeds go through several distinct
stages, and it may prove worthwhile to pull one or two sprouts each
day to check on development according to the following time table.
If the seeds do not develop approximately in the sequence and at the
time indicated, samething is wrong. You may save yourself weeks of
work, a substantial electric bill, and same disappointment by
checking on these growth stages.

Stage 1. Upon germination, the primary root emerges fram the ’
stylar end of the seed (the pointed end). The seed i
is split in half, but the halves remain together pro-
tecting the emergent leaves. This primary tap root
undergoes rapid growth.

Seed properly positioned-
pointed end up

Stage 2. After approximately 48 hours fram germination,
root should be around 1-1/2 inches long. Root growth
nomally slows at this point.

Tap root follows natural path
33



Stage 3. After fram 72 to 96 hours, a fine lateral root system
should begin developing just below the soil surface.
At this point, the seedling will begin to force itself
above the soil surface and to exert pressure to throw
off the seed coat.

/) iy Ll W/

Stage 4. The seedling stem begins to stand erect during the '
fifth day, and the seed coat falls away or remains
at the soil surface. The embryo leaves are slightly
oval in shape and are not serrated. They should be
yellow—green at this point, and have a moist, waxy

appearance. PROX.

N,
Stage 5. The stem of the seedling below the embryo leaves 2

lengthens steadily from the fifth to about the tenth
day. The first leaf node where the embryo leaves

are attached should be 1" to 1-1/2" above the soil
surface. During this period the first pair of foliage
leaves will appear. This first pair will be simple
leaves, slightly oval, and will show serratians.

They only last a short time, and the second and third
pairs should appear by the twelfth day.

Stage 6. The embryo leaves, which have functioned as photo-
synthetic and food storage organs for the first few
weeks, yellow and fall away during the early part of
the third week.

Stem stands erect, embryo
leaves spread, and seed

pod falls away

GERMINATING BEDS

To assure maximm survival of Cannabis seedlings during and
after germination, care should be exercised in selecting the medium
and the enviromment for germination.

The most effective medium for germinating young Cannabis is
fertile soil. The soil should be a mixture of rich humus and fine
sand (spagnum moss and aquarium sand will do nicely). The soil should
not be acid; in fact, a ph reading of 7.5 to 8.0 would be just about
right. A simple litmus test should indicate when the balance is
adequate. The soil can be supplemented with a soluble nitrogen
fertilizer in a solution strength of about 5%. An alternate method
is to work animal manure into the germinating bed soil; a small
amount is adequate. In either case, enrichment should take place
5-7 days before planting or use as a germinating bed.
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Moisture content in germinating soil is a critical factor.
The surface of the germinating soil should be almost dry, and the
subsurface soil not so moist that it adheres to the finger. Test- "—k
ing for good moisture is much like testing gingerbread to see if it '
is done—as long as any soil sticks to a pencil thrust to the bottam,
it is too moist. Care should be taken, however, to see that the ger-
mination beds are kept within a range of moisture, neither too wet
nor too dry. If too wet, the seeds are likely to rot and ferment;
and if too dry, they are apt to sprout weakly, if at all.

Several authors state that germination can be accomplished in
many mediums——even wet paper towels—but there is substantial
evidence that subjecting seidlings to transplant shock twice in their
early growth stages is as harmful as would the case be if germination
takes place in a non-nutritive and impermanent medium.

Temperature plays an important role in assisting germination.
While Cannabis is capable of sprouting and surviving at root temper-
atures as low as 46° F, an ideal range should start at 65° F and run
upwards of 80° F. Many researchers have found that maintaining soil
temperatures slightly higher than air temperature in seedling
stages pramotes rapid growth in Cannabis. This procedure, called
bottom heating, is somewhat tricky and not at all necessary for
healthy, vital plants; but if you insist on nothing but the best for
your little charges, you can invest in the necessary equipment (ex-
pensive) which murseries will probably be able to £ind for you. 2an
alternative is to strip an electric blanket of its heating wires and

lay them out beneath your germinating boxes. Needless to say, care '
should be taken to avoid shorts and shocks. r

If heating devices fail during germination; or, if outdoors, a
chill occurs and the seedlings wither and turn yellow, all hope is
not lost. Regeneration of apparently dead seedlings is fairly cammon,
and you should wait at least a week before starting all over. The
exception to this rule will be when there has been a heavy frost, in
which case there just isn't much hope.

GERMINATING EQUIPMENT

Almost any container imagination can devise will do for a ger-
minating box, as long as it meets certain size and depth requirements.
Coffee cans, plastic basins, window boxes, jars, bathtubs, etc., all
have been used for indoor germination. Outdoor germination most
often occurs in a hothouse or quasi-hothouse situation, with plastic
film laid over the furrows or a plastic or glass enclosure surrounding
the seedlings.

A few tricks to remember which might make germination a good deal |
more simple and reliable process for Cannabis grower: :

If the seedlings are to be transplanted at any point, it
will be helpful to germinate them in containers making transfer
to the planting soil easy and non-traumatic. Germinating the
seeds in ice-cube trays or similar devices allows easy transfer 35



of the seedlings in their original soil. The ball of soil can

either be popped out at transplant time; or each depression in

the tray can be lined with foil or plastic before the germina-

ting soil is added, making transplantation a matter of lifting

out the ball of soil intact and placing it in the receiving

soil equally undisturbed. The foil or plastic film can be ! . ‘
removed easily prior to placing the seedling in its new hame.

Paper cups are good germinating containers too, because
you can cut them away and leave a well-shaped ball of soil. But
be sure to use one big enough to not cramp the roots of the .——*
germinating gseedling~-at least a 12 ounce cup.

Whatever the construction of the germinating box, it must
(1) insulate well and retain heat; (2) allow for adequate venti-~
lation for respiration; (3) provide adequate drainage; (4) allow
nourishing light to pass unimpeded; and (5) allow space for
initial root growth and develomment. Either glass or plastic
film will do for insulation and light, and ventilation is easily
provided for. Drainage is necessary, or water will tend to pool
at the lowest levels of the beds, producing an over-moist envi-
ronment for the roots of the plant.

PREPARATION FOR TRANSPLANTING

A substantial exposure to risk comes during transplanting for the
Cannabis seedlings, but there are a series of steps which can be taken
to minimize the danger ard pramote healthy adaptation.

A primary consideration is the receiving soil. It should be as
similar to that used in germination and sprouting as possible. It ,
must be fertile, neutral or slightly alkaline, locse and friable, ’
moisture-retentive at the sub-surface levels, well-drained, spaded /
-

to a depth of at least 12", and reasonably clean of weeds and mold.

A few earthworms introduced into the transplant soil would be very
beneficial if they are available.

It is at this point that a number of critical differentiations
occur in the plant's environment which determine in large part
whether its ultimate usefulness will be for its fiber or for its

Plants which are crowded closer than 12-14 inches fram one
another will produce, other things being equal, rather good fiber and
rather sparse leaves. Cultivators after the leaves, rather than the
fiber, have to work largely by inference on spacing, but sewveral
sources indicate that plants should be spaced at least a foot away
from any other if leaves are desired, with a two-foot spacing even
better, for those who have the room.

resin.

One of the most important deteminants is the crowding which g
young plants experience. A general rule may be stated; for fiber, | .
the closer together the better, and for resin the further apart the A
better.

36



Another factor bearing upon the ultimate use to which the plants
are to be put is the lighting which they receive as seedlings. The
sprouts should be exposed to at least eight hours of sunlight or its
equivalent before and after transplanting. While the specific light-
ing requirements of Cannabis are discussed in a later chapter, it is
most important at this early stage that lighting be consistent. Re-
ducing the amount of lighting the sprouts receive immediately after
transplanting seems to speed development of the mature plant by
about one week. This reduced period of lighting, the lower limit
of which is seven hours per day, should be discontinued after the
fourth to sixth day of seedling growth and the plants put on the
light regimen which you have decided to follow through their lifetimes

Mmex} the time cames for transplantation, you should have all
your equipment at hand, and have the germination beds close to the
transplant beds so that there will be minimm exposure.

USE GREEN SAFELIGHT FOR TRANSPLANTING

It is really a good idea to perform the transplant
under green light of low intensity. If no green light is
available, a green filter will do. The green light is the
cultivator's equivalent of the photographer's darkroom red. / ‘ \\-
It allows him to see well without danger to the plants,
because green light is the least active part of the spectrum
for photosynthetic processes in plants, and tends to shut
down the major metabolic processes which, if active during
transplant, will put a great strain on the seedling.

In a more general sense, any time you perform any operations
which entail exposure of the delicate tissues of your plants to
light, use green light and you cut your radiation damage risks to
almost zero. This is particularly important if you leave the seeds
in the starting bath too long and the embryo root has begun to
emerge. Seeds in this condition should be gently, but swiftly,
placed in earth in the proper heads-up position described earlier.

TRANSPLANTING THE SEEDLING

One of the most traumatic experiences which seedling can undergo
is to be transplanted. This is true of Cannabis even though it is a
hearty plant in later life. In cases where the cultivator takes the
outdoor hit-or-miss route there will be no worry about transplantation,
Indoor cultivators, careful outdoor cultivators, and experimenters will
all want to germinate their plants under a controlled set of conditicns
and upon successful arrival of the plants at the seedling stage, trans-
plantation will be necessary.

Several steps can be taken to assure maximum survival.

The soil which is to receive the seedlings should be campletely
ready; that is, there should be no need to disturb it for a week
after the seedlings are planted. It should be fertile, friable and
thoroughly spaded. Earthworms should have been introduced at least
two days prior to transplant, or their intorduction should be deslay-
ed several days after transplant if they are to be used. 37




Transfer should take place under a pale green licght, and the
place should not be subject to drafts or temperature variation.

All instruments should have been sterilized, and sterile cotton
gloves should be worn, if possible. If not, washing your hands with
soap which removes surface oils on the skin should help prevent
damage to the seedlings.

Where at all possible, the receptor soil should closely
approximate the donor soil,

Overuse of fertilizers at this stage is not recommenied, but
several cammercial preparations for stimulating transplant setting
are readily available and work well when directions are followed.

If possible, the seedling should be lifted with a ball of the
original soil surrounding the roots, and this placed in a hole in
the prepared growing bed. When lifting the seedling, it is best
if the ball of soil can be lifted without the necessity for touching
the plant in any way. If the plant must be handled, it is best to
grasp it lightly right near the soil level, supporting the plant's
weight fram above and that of the soil fram below. Exposed roots
and the upper stem and embryo leaves of the seedlings should not
be handled.
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Seedlings should be placed in an upright position in the
receptor beds with their leaves oriented to the prinecipal light
source. Phototropic (light-seeking) movement in newly transplanted
seedlings can be detrimental to good secure rooting. The hole
should be deep enough to allow the young root to extend to full
length as it probably will be scmevhat cramped from the germinating
beds. The root should not be mashed down into a shallow hole, or
the plant will not be able to summon energy enough to establish itself.
The soil should be gently built up around the seedling to a level
equivalent to that of the germinating bed. Piling dirt too high
up the stem can be harmful.

Avoid exposing
the root fibers

Less than 1/2 cup

Don't cramp the roots

The soil in the transplant beds should be dry enocugh so that
when you add water after the transplant is finished, it will be ab-
sorbed rather than pooling around the roots. BAdding water helps
the transplanted seedling by, in effect, bonding the ball of original
soil to the new soil, and makes root penetration of the new soil ruch
easier. A teaspoon of water at room temperature will be enough for
a transplanted seedling on the first day, provided the soil is
fertile and contains encugh moist humus to begin with.

Care should be taken during transfer that the seedling is not
jolted or bent, and that the stem is not strained by being forced
to support any weight. During the transfer roots should be exposed
only to green light,
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If any form of treatment is undertaken before transplanting
is campleted--such as Colchicine treatment described elsewhere——
special care should be taken to protect the roots either with moist
cotton or filter paper, or with a plastic film wrapped gently around
the ball of soil to preserve moisture and compactness.

All plants undergo transplant shock; same seem to die and even-
tually recover, and same die; but the majority of plants trans-
planted correctly will survive and thrive with no apparent bad effects.
If same of the transplanted seedlings yellow, droop, and =ven appear
to die, leaving them alone is the best policy, after checking to see
that the bending over has not exposed the delicate white flesh of the
root.

With proper precautions and adequate soil, moisture and light-
ing conditions, the cultivator indoors should expect at least a 75%
survival rate for transplants while outdcor transplants will have a
lower survival rate in a less controlled envirorment.

SEED STORAGE

While Cannabis is a very tough plant, one whose seeds retain their
power to germinate under a wide range of conditions, there is no
sense in taking unnecessary chances with next year's crop if same
simple precautions will give you the necessary protection.

The chief villain in the destruction of Cannabis seeds is moi-
sture, whether atmospheric or surface film. Assuming dry conditions,
Cannabis will not be injured by temperatures up to 98.6°, regardless
of whether or not they are exposed to air. If the temperature in the
storage vessel rises above this level for even short periods of time,
however, the vitality of the seeds will decrease markedly, and pro-
longed exposure to terperatures over 100° will kill all but the most
hearty and lucky seeds.

If the atmosphere where you live, or where you are going to be
storing your seeds, is appreciably humid, this upper limit is
lowered to 86° F. So if you have no way of keeping the seeds
absolutely dry, at least don't allow higher temperatures than this.

The general rule may be stated: as moisture becomes a factor
in storage, temperature becomes a factor, and seed vitality loss is
directly related to both.

You will coame as close as possible to a set of ideal conditions
if you can store your se=ds in an airtight container, at a temperature
of between 80°-85° F,

For very long-term storage, it is a good idea to include some
desiccating agent such as a little bag of silica gel taped to the
1id of the container on the inside. This will draw off any moisture
liverated by the seeds. The gel should not be in contact with the
seeds. Neither should you store large cuantities of seed together,
Lecause they may heat up.



LIGHTING EFFECTS
AND GROWTH PATTERNS

INTRODUCTION TO LIGHTING

There are many important differences between types of light
used in cultivating plants.

Sunlight,; as it cames from the sun's surface, is a continuous
radiation spectrum. Sunlight appears white for the same reasons
that metals glow white with a blue tinge at high temperatures, and
only red-yellow at lower temperatures (the higher an adbject's temper-—
ature, the further its light emission moves toward the short wave-
length, very high energy end of the spectrum).

When sunlight hits the outer atmosphere of earth, the randam
oxygen and ozone molecules floating around up there absorb most of
its high-energy ultra-violet light. If too much of this energy
light fell on earth, all unprotected life would blow itself apart
cell by cell,

Of the sunlight which reaches earth's surface, about half is
visible light, and half is infra-red. The infra-red light is not
continuous because water vapor and carbon dioxide absorb certain
bands.

The processes of photosynthesis require a certain energy level
to start them and keep them going. The molecules involved in
photosynthesis must absorb enocugh energy to excite them and loosen
them up so that they can enter into reactions with other mclecules.
This process is the same one which takes place in our eyes, and ex-
plains why we have a visible range of light. Too high-energy light
(ultra-violet) freaks out the molecules in the eye, gets them so
excited that they can't go through their reactions in an orderly
fashion; and too low-energy light (infra-red) isn't heavy enough to
get the molecules up for interaction. Photosynthesis in plants
requires that the plants hawe energy levels which they can "see"--
what is light to our eyes is life to a plant. This is the reason
that infra-red light produces such odd changes in plants——they
aren't getting enough energy to go through with their normal pro-
cesses, so they have to come up with same abnormal processes, and
thus same abnormal growth patterns, in order to draw enough energy
fram the enviromment to survive. The phenomenon seems analogous to
an organism such as man, who, when deprived of life-giving or life-
sustaining substances such as air and heat, stretches out toward
life in an agony of death, distending the normal limits of his phy-
sical being, his muscles and internal organs all reacting violently
to the low energy inpuk.
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There are two principal areas of interest in relation to lighting,
both relating on a higher lével to the amount of energy which light
imparts to living, growing plants. The first of these areas is con-
cerned with the profound effects which variation in the exposure
period has on plants. The second concern is the varying enerqgy
levels available through different light sources.

PHOTOPERIODICITY

The number of hours of light which Camnabis receives each day
has direct and dramatic bearing on the size and complexity which it
will attain in its life, how long it will take to reach maturity,
how healthy it will be and how well it can withstand emvironmental
variation, and the quality and confiquration of its sexual expression.

These considerations are further broken down into two fundamen-
tally distinct growing states--indoor and ocutdoor cultivation. We'll
deal with same general lighting period principles and then go into
the differences between the two types of cultivation.

LIGHT SOURCES

Cannabis reacts to the visible spectrum of light, and certain
parts of this spectrum are more active than others. To get the
concept of spectrum clear, because we'll be dealing with it a 1lét,
the following diagram may be helpful.
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It may be very helpful to keep this spectrumenergy chart in
mind throughout the book. The noxrmal light-bulb which is used to
provide indoor illumination emits light predominantly in the red to
infra-red range. Thus, such light is very low energy with well over
half of the emissions being in the almost worthless invigible infra-
red part of the spectrum. Many plants have been ruined by people
who in good faith have believed that putting a blue filter in front
of such incandescent bulbs produces blue light, which they have been
told is beneficial to plants. Blue light is high energy light, and
plants do need a certain amount of this to go through their photo-
synthetic processes efficiently. But what you get when you put a
blue filter in front of a source which is emitting primarily red
light is not blue light--the filter does not generate light, it only
passes the remnants of what is being generated. So what you have
here is a very small amount of predominantly green light being passed,
arxigreenlightistheleastactivepartoft%spectnminsup—
porting photosynthesis. If, because of cost, you want to use reg-
ular light bulbs in your growing situation, you should make sure that
you have at least one 75 watt bulb, or its equivalent, per plant,
and should put same sort of filter between it and the plant which
limits the infra-red emissions reaching the plant. This filter will
aid in keeping your plants sexually stable.

An additional caution——overexposure to infra-red light at the
earliest stages of seedling life will prevent the plant from stand-
ing erect. In order to raise itself and spread its embryo leaves,
the plant must absorb red light at about 660 on the gpectrum. This
pramwtes the growth of longer cells on the inside of the curved por-
tion than on the outsides, pushing the plant erect as though there
were extensor muscles at work. Iixposure to far-red and infra-red
light, however, cancels this effect and the seedling will remain
bent over.

Without adequate light, seedling can't
muster energy to stand erect

With adequate light, % _
growth processes proceed normally / 43



Several authors have stated that infra-red is beneficial to
Cannabis, and so it would seem, on the surface, that you would not
want to filter the infra-rec. As we saw earlier, what infra-red does
is limit the energy available to the plant producing, in effect, a
paroxysm resulting in elongation. If you are worried that your
plants are being deprived of infra-red, and not certain that it
doesn't have some beneficial effects (some research would tentatively
support your viewpoint) then you can supplement your incandescent
lighting with short bursts fram a flood designed to emit high in-
tensity infra-red, and note the results. In some cases, this may be
beneficial, though no one has yet established precisely why it should
be. At any rate, this additional trouble and expense is your decision.

Mercury fluorescent lamps are a considerable improvement over
the usual light bulbs we've been discussing, though they burn out
quickly and are more expensive. Mercury emits a very high energy
spectrum, and limits the amount of red and infra-red your plants
will receive. An additional advantage is that mercury fluorescent
lamps operate at very high intensity, which will give you a long-
day effect without the necessity of burning them for sixteen or
twenty hours at a clip. We'll get into the details of long-day
effects in the indoor growing section later on in this chapter.

The most useful artificial light source which is readily avail-
able for indoor cultivation is the wide-spectrum, gas—discharge
lamp, many varieties of which are marketed under various trade names.
Perhaps the best known is the Gro-Lux lamp, which, though it is
pretty expensive does a good job of providing plants with the eneray
they need.

Iet's take a little side trip into the whole relationship
between wavelenath and photosynthesis which may be helpful in under-
standing what the plants, all greer plants, but particularly Cannabis,
are doing with the energy they draw from the sun.

: The controlling processes in photosynthesis begin at the atamic
level, with the nucleus of the atom and its electron ring. Each
orbit around the nucleus of an atom has a variety of potential
enerqy levels at which electrons can move and still remain in orbit.
If the electrons exceed the eneray limits of their orbits they are
forced to leave--to move into an orbit further fiom the nucleus and
therefore an orbit which requires more energy to complete. This
movement is the famous quantum leap which we have been using for
years to describe an exponential increase in energy required to move
fram one plane to another. Knowledge, among other things, seems to
operate according to this principle--you can acquire vast amounts of
knowledge and still remain on the same ptane, but there comes a point
where the cumilative knowledge in your head--the cumulative creative
energy you're trying to deal with--requires a leap into another plane.
Once you've made that first leap, you realize that, while knowledge
is a cumulative process, it is not a progressive phenamenon. You
do not move from plane to plane in a smooth, harmonious progression
merely by storing up knowledge. You move fram level to level, but
always within the same orbit or plane, until you reach a point where
you can no longer contain the creative energy you have been accumi-
lating and remain within the same plane. So you make the quantum
leap. And find yourself starting all over again, gathering energy
on another level, always with successive levels above you, levels
which are accessible only through the accumilation of vast amounts 44
of knowledge, until once again the leap is within your ability.



The life process of photosynthesis in plants proceeds in this
wav, by quantum leaps of the atamic particles into a higher, more
energetic plane. Following this leap, the electrons lose energy,
their orbits decay, and the quantum leap occurs in reverse, liberating
energy as the fall from the outer orbits to the inner orbits occurs.
It is this energy, made possible by decay in the orbits of the ex-
cited electrons back to their original plane, which drives the engines
of life. This is the conversion process which is essential to all
life on enrth. Without the ability to perform this leap, and the
subsequent enerqy-liberating decay of electron orbits, all life would
disappear and the earth would be stone and sand.

So you are very close to same very essential things when you are
manipulating the light your plants receive, and there is no replace-
ment for knowledge and understanding in dealing with these processes.
You are moving close to life itself, to the process if not the mean-
ing, so watch your step.

FOR OUTDOOR CULTIVATION

We'll use, as a reference point, a line drawn between Washingﬁon,
D.C., Louisville, Kansas City, Colorado Springs and San Francisco.
Along this line the hours of sunlight available throughout the
year break down approximately as follows:

June: Sunrise 4:30-5:00 a.m.
Sunset 7:00-7:30 p.m.
Hours of Sunlight=approx. 14

September: Sunrise 6:00-6:30 a.m.
Sunset 5:45-6:15 p.m.
Hours of Sunlight=approx. 12

December: Sunrise 7:00-7:30 a.m.
Sunset 4:30-5:00 p.m.
Hours of Sunlight=approx. 9

March: Sunrise 5:45-6:15 a.m.
Sunset 5:45-6:15 p.m.
Hours of Sunlight=approx. [2

This breakdown is deliberately very loose, and does not
take cloud cover into account. Therefore, the amount of
effective sunlight will vary considerably. Nevertheless,
some generalizations are possible which help greatly in
determining the optimum planting times for Cannabis
along this line, and if you are located either far north
or far south of this line you will be able to adjust to
fit your own seasonal picture.
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First of all, there is an important curve to
consider which shows the effects of the timing of out-
door planting on sexual expression in Cannakis.
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As was pointed out in an earlier section, Cannabis has the
potential to became either male, female, or hermaphroditic in
response to threats fram the enviromment. In this case, the chart
represents the plant's response to the energy levels available from
the environment. It becames immediatzly clear, upon inspection of
the chart, that the ideal times for planting along the D.C.-San
Francisco axis, fall betveen early May and early August. This takes
into account only day length, of course, and when other factors are
figured in, it becomes clear that May is the best planting month for
all-around good performance of the plants.

This condition will hold, incidentally, in any situation where
you depend only on sunlight for energy for your plants, whether they
are growing in a field or under greenhouse glass.

There are other effects of outdoor sunlight day-length which are
worth noting briefly. If, in place of the curve on the sex-reversal
chart, you substituted a chart showing size at maturity, you would
find the relationship looks like this: : WASU DC - 5F AUS
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INDOOR CULTIVATION

We'll assume that you have chosen an appropriate light source
for indoor cultivation based on the information presented earlier
in this chapter, and that you are now ready to make a decision about
how much light you can afford to give your plants. This decision
will be based on cost-—how much the bulbs cost, what size electric
bill you can afford, the life-span of the source you're using, and
so forth.

A lot of research has been done on modification of the growth
cycle of Cannabis through alterations in the amount of light it
receives in the indoor situation. One early experimentor (McPhee)
was interested in the relative effects of day-length on growth rate
in Cannabis. He set up his experiment so that he could control for
the variables of temperature, soil quality, growing space per plant,
soil moisture, light intensity and action spectrum. By controlling
for all of these factors, he came up with a pretty close to ideal
experimental situation, one where he could attribute differemce in

growth rate to duration of light alone, with pretty good confidence
levels.

The chart below is based on the principal relationship which
McPhee discovered, one which has been confirmed by many people since
then.
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We can derive a couple of interesting principles from this chart.
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First, it is clear that after you pass the seven hour daily
exposure period, you begin to see a substantial increase in the
growth and development of Cannabis for every unit of light increase
provided. This relationship holds up to, and including, the 16-hour
day, when the point of diminishing returns is reached. Most of your
attention will probably be focused in that area of the curve labelled
"A", and the decision as to how much daylight you are going to give
vour plants will have a lot to do with the kind of results you're
willing to accept. The part of the curve marked "B" presents an
interesting example of energy starvation-—the plants aren't getting
encugh energy, but they are growing at a fairly good rate anyway.
This doesn't last, and is not a sign of vigor; rather, it is a sign
of impending disaster just as is the elongation that occurs under
infra-red light.

Accampanying the growth curve under increasing amounts of light
are significant changes in the amount and quality of leaves produced
by Cannabis. One of the best ways of judging the overall quality of
your growing plant is to calculate the leaf index. This is done by
taking the average mumber of leaves to a cluster——either 5, 7, 9, or
11 leaves to a cluster——and multiply this nurber by the average
nuber of serrations per leaf. The higher the leaf index in Cannabis,
the greater will be the leaf mass at maturity. This calculation is
a good device for a mmber of purposes. First, it allows you to
decide in about the fifth week which plants are going to have the
greatest leaf mass at maturity. (This will be important if you
anticipate thinning ocut your crop, particularly if you want to pull
most of the males, leaving only the best.) Second, it gives you a
check as to the uniformity of the growing conditions the plants are
experiencing. It also gives you a good device for deciding which
females you want to let go to full maturity as seed producers, and
which you want to harvest before they bear fertilized seed.

At any rate, same of the interesting effects of providing
increasing light energy for the plants include greater leaf
weight, higher leaf index, increased mumber of flowers, changes in
rate of growth and shortening or lengthening of the time required to
reach maturity, and the occurence of branches opposite each other
on the stem vs. the occurence of branches on alternating sides of
the stem, which means more branches per unit of light.

Most of these variations can be adequately represented in
tabular form. It is important to keep in mind that while this chart
may appear to give you the ability to control certain factors in
your plants, and you will in fact be able to manipulate these factors,
the key to understanding does not lie in an ability to control. To
reach a level of understanding which will put you into a harmonious
relationship with the natural order requires that you analyze your
plants with an appreciation of the ecological relationship which
exists between the plant, with its hereditary potential on the one
hand, and the enviromment, internal and external, on the other hand.
What you will gain by manipulating environment will be a function of
the interaction of the plant with the enviromment, not a simple,
passive response. You cannot expect, therefare, that each plant will
respond equally to specified changes you make in the envirorment;
neither can you expect to be able to predict exactly how each change
you make will affect all plants. You will be dealing with a range of
potential responses, and must be prepared for variation.
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EFFECTS OF LIGHTING TIME

Daylength Effects

2-3 hours Very poor chances for survival;
radically stunted growth; very
little vegetation; weakness;
seeds are worthless even if pro-
duced; death can be expected
within a few weeks.

4-5 hours Rapid initial growth for some
plants; growth -tapers off after
a few weeks; large portion of seeds
sterile; very little vegetation;
mature height is stunted; plants
are weak and pale; resin production
is low; sexual character confused;
leaf index low; leaf mass light;
branches opposite and alternating;
low female survival rate.

6-10 hours Growth period lengthened,
especially in artificial light;
good vegetative development of
most plants; sex ratios exceed
1:1 female, with 15-100% more
females than males; sexual expression
less confused, but flowering
scmewhat inhibited; seeds are
viable; stem elongates and thickens;
internodes spaced out; branches
predaninantly opposite; resin
production increases.

11-15 hours Height at maturity increases;
flowering is delayed considerably;
seeds are viable; resin productién
is high; stem is strong; sex ratio
dips a bit; sex expression is clear;
growth period may be shorter than
6-10 hours in some strains;
branches usually alternate; leaf
index increases.

16+ hours Height not increased further;
excellent flower and leaf mass;
strong production of resin; female
survivorship lowered a bit, and
sex ratio appears at 1.5:1 female;
seeds have slightly lowered vitality;
internodes occur between 7-10"
along stem; leaf index high.

As was mentioned above, a great many of the effects of altering
the energy input will be regulated by the nature of the.plant's
hereditary character. This character is in part.detenmned by the
origin of the particular strain vhich you are using for seed. If your



seed is first generation; that is, if it has come fram sctewhere else,
you will find a good deal of variation in its responses to photo-

period. After three generaticns wyler your care, you will be able to
predict, rather accurately, how your plants will react to photopericd.

The major source of hereditary variation in response to photo-
period is whether the seed cames fram a long-day strain or a short-
day strain of Cannabis. The only concern that will affect most cul-
tivators is that the point of diminishing return for increased hours
of light per day is reached sooner with short-day strains than with
the long-day varieties. This shows up clearly in the growth cycles
of the two types of plants illustrated in the following chart.
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As you can see, the break-even point for the two strains occurs
at about 7 hours of light per day, with increasing differences after
.this point showing less return per hour of light expended for the
short-day than for the long-day plant. One could draw similar
charts for each of the variable illustrated in the tahkle detailing
the effects of day length, but this variation just isn't that cri-
tical. They only time you would have to worry about short vs. long
day differences is if you were going to have to limit the light
your plants were getting. In that case, you would be far better off
using seeds which came from an area where short days were the rule
rather than the exception. Iuckily, most of us won't have to hassle
with this problem.

Another remote possibility for problems which might arise
involves the use of growth stimulants such as gibberellins in
carbination with long exposure periods. The rule here is that

long—day strains will benefit from the canbination of stim-

ulants and long exposure, but the effect with short-day strains
seems to be a mutual cancellation of the effects, leaving you right
back with the same growth pattern you would have had without the
use of either. If you plan to use gibberellins, then, make sure
you have a long—day plant strain first; otherwise, there will be
very little gained.

The last important relationship between growth activity in
Cannabis and the amount of light which it receives is shown in the
following chart. Keep in mind that blooming marks sexual maturity,
and that height has very little to do with maturity. Thus, you will
see in camparing this chart with others in this chapter, that while
you can get a mature plant relatively quickly by using short photo-
pericds, it will be very short of stature and with sparse leaves.
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We have been presenting a lot of information in the form of
charts, graphs and tables, and hopefully we have clarified some
complex relationships. It is important to remember that a graph or
chart represents a pretty ideal state, and it further assumes that
all other conditions are being held constant. In real life, of
course, this will not be the case--conditions will vary simultaneocusly
with one another, and the effects of this variation on the growing
plant will be difficult to predict from any one table or chart.

So, it is helpful if you approach cultivation of grass in a frame
of mind where you are able to see and deal with the necessary trade-
off situations you will encounter. Keep flexible in your interpre-
tation of the charts, using them as guides and not as absolute pire-
dictors of the results you are going to get.
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HARVESTING

AND DRYING

If you've given normal care to your crop of Cannabis, by the time
harvest comes you will have put a lot of thought and erergy into the
plants, and they will be ready to give back what has been invested.

A little care in drying your plants will assure that they will
retain the potency and vigor which is present at the mawent that they
are severed fram their roots.

It almost seems too elementary to point this out, but the object
of drying is to remove encugh moisture from the leaves so that molds
can't survive, enzymes can't go to work, and the processes of organic
decay, which thrive on water, cannot set in as far as the resin is
concerned.

‘ The two factors over which you will want to have same control
during drying are (1) the flow of air around the drying plants, and
(2) the temperature and moisture content of that air.

Moisture being removed fram the plant tissues must be converted
to water vapor and then pass fram the interior cells of the leaf on
through the skin and the stamata and out into the air. The air’
which is to take up this water vapor should be circulating freely so
that it doesn't get saturated and thus resist further uptake. If
this happens, the leaves will not dry evenly and thoroughly. A
second thing to watch for is that the temperature isn't too high in
the drying chamber,

If it is, the water vapor near the surface will boil off quick-
ly, creating a dry gap between the surface of the leaf and the moist
interior, causing the skin tissues to shrivel up and resist any further
water passage. The water will then be trapped permanently in the in-
terior of the leaf, and the resin content will deteriorate far more
rapidly than if it were not exposed to moisture.

When you have decided to build a dryer, there are a few basic
scrts of camputations it will be helpful to make.
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Under normal atmospheric pressure, a drying roam with 200 cubic
feet of air at 32° F can only hold about an ocunce of water vapor.
Raise the temperature and you ralse the water carrying capacity of
the air. For a 200 cubic foot room, the temperature/water curve looks
like this:

TEMP. WATER
32 F 1 oz.
70 F 3% oz.
100 F 9 oz.
150 F 33 oz.
200 F 95 oz.
212 F 120 oz.

For a 100 cubic foot drying roam, divide by half; for a 400
cubic foot roam, multiply by two, and so on. This chart assumes
that the air will be perfectly dry to begin with, which except in
special cases will probably not be true. You can expect your grass
to contain about 25-35% water by weight when it is harvested, so
this should form a pretty good basis for estimating how much water
you are going to have to draw off. You can figure on about double
the capacity of the roam's air at one of the above temperatures if
you replace the air in the roaom twice an hour, three times its
capacity at temperature if the air flow is 600 cubic feet per hour,
and beyond that the air will be passing through too quickly to absorb
what is coming off the plants, so the calculations get screwed up a
bit. But since we are building a dryer and not a wind tunnel, there
isn't much need to worry about replacing air that fast.

While you probably won't be passing more than 600 cubic feet
per hour through a 200 cubic foot capacity roam, it is important to
get good air circulation within the roam, so that all the leaves have
an equal chance to discharge moisture. This means distributing the
air ard keeping it moving. If it gets saturated passing through the
first few trays, it will probably cool and precipitate out some of
its moisture on those trays near the vent ducts; and you'll wind up
with soggy trays on top, and dry trays on bottam.

You will probably want to base your calculations on how much
time to allow your plants for drying on a drying temperature. of be-~
tween 120° and 140° F. Stick with temperatures near the 120° F level
in the beginning of the process. If your vents, both intake and ex-
haust, are big enough to give good circulation without losing temper-
ature too rapidly, you won't have to worry about saturation problems.
In the drying chamber we'll lock at shortly, the 200 cubic foot model,
two square feet of vent space at either end should be plenty, but
since conditions like humidity will vary from place to place, it is
a good idea to plan on experimenting a little with vent size. There
will also be substantial differences in things like leaf thickness
and surface area between crops, and these will help in making each
drying box an individualized contraption. You can do test runs in
your dryer with any green leafy material, checking the trays for un- 55
iform drying and changing the vents around to suit your requirements,



Your calculations will look samething like this:

I have 100 pounds of grass, good heavy leaves and they look

pretty thick, so figure closer to 35% water content. This gives
me approximately 35 pounds of water to be drawn off. Setting the
temperature in my 200 cubic foot dryer at 120° F, I can run 600
cubic feet of air an hour through and expect to draw off maybe
45-50 ounces of water an hour, figquring for a fair amount of humid-
ity in the air already. That means about three pounds of water an
hour, so along about the tenth hour I better start checking to see
how they're coming. Probably it will take closer to fifteen hours,
though, because of the leaves' thickness.

Anyway, that's one way of gauging your time in drying, and gives

you a rough égtimate of how long you should leave your plants in
the dryer to get them dry enough for storage.

All this assumes that you are not going to hang your crop cut
in the sunshine to dry, which preobably won't happen unless you are
really far out in the country, over the river and through the woods.
One other consideration, before we fun down the dryer plans—-if you
put the whole plant in the dryer at first, after the leaves begin to
show surface dryness, you should sever the leaves fram the branches,
or at least cut the branches off of the stem. There is a lot of
moisture in the stem of the plant, and if it remains attached it
will delay the drying process a very long time. Conversely, if
you're drying only the leaves, cut your time estimates by about 40%
fram the examples given above, to cawpensate for the water which is
isclated in the stem and thus irrelevant to the drying process.

CONSTRUCTION OF THE DRYING BOX
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The Department of Agriculture is a true friend, particularly
when it comes to giving really helpful advice on how to do same
groovy things with very little bread. In Farmers' Bulletin #1231,
Drying Crude Drugs, we are given details for construction of a shed
which 1s designed for drying drugs, and it works particularly well
for Cannabis, though USDA didn't point that out specifically. Same-
vhere in pentagonland, however, there is at least one head on the side
of the angels.

There are, of course, multiple uses for this little shed, and
no herb gatherer should be without one. In the same bulletin we are
given plans for a thousand pound capacity dryer, but we'll go on the
assumption that very few Cannabis cultivators are going to be this
ambitious.

The first step in construction is to lay out and nail together
an upright rectangular frame of two by fours. The base of the box
should be square so that the trays, also square, will get equal air
flow over all surface areas. If the box were deeper than wide, uneven
drying would probably develop near the back., USDA recammerds trays
which measure 3' x 3', so the inside dimensions of the box would have
to be about 3'1" x 3'1". The upright frame should then be covered
ingide and out with an insulating material, so that you have smooth
walls with an insulating space between. You can £ill this space or
not, depending on what can be salvaged or bought in your area,

Frame for drying box

) J

Cleats of wood or aluminum are then nailed on the inside walls
to serve as runners for the trays. The positioning of these runners
will depend on how many trays you want to have in the box, but the
bottam tray shouldn't be too close to the heat source on the floor.

On one side of the bax you should have a hinged, sealing door
which can be opened to slide the trays in and out for inspection
without opening up a whole side. You can install a plastic panel in
one of the sides if you are fussy, but it will probably fog up in the
drying process.
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The trays should be made cut of strip lumber approximately 1"
x 2" which is nailed together in a frame with outside dimensions of
3' x 3' as mentioned. To this frame you then staple a wire mesh, one-
uarter inch mesh is recomended. After the mesh is in place, you
will want to attach strips of lathe across the bottam of the tray,
front to back, to help the mesh support the weight of the drugs.

The vents will be located at floor level and in the roof of
the box, and they should be adjustable. Putting louvered windows in

would be a gas, but pretty expensive. A simple adjustable trap door
arrangement will work just as well,
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Finished small-capacity drying box

)

The goverrment's idea of what
a drug dryer should look like

Detail of tray

The heat source will sit on the floor, and can be anything you
want, fram a wood stove to an electric heater. If you can use a heat
source which operates on a thermostat, so much the better for control
of the drying process. You should place a haffle between the heat
source and the first tray so that direct heat doesn't reach the drugs.

This dryer should be used indoors in cold and/or damp weather,
unless it is adequately insulated.

The drying trays can also be used as sorting and cleaning trays,
and you will find that placing a sheet on the floor under the dried
leaves and giving each tray a good jostling, starting with the bottam
tray, will separate almost all of the seeds and amall twiggy stuff.
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MAKING

A GOOD PLANT
BETTER

HOW TO GROW SUPERGRASS

We've run down a great many factors having to do with the
health and vitality of Cannabis, and we've been pointing out various
ways you can stimulate your plants to produce maximum leaf mass and
resin production. The issue of real interest, once you have the
ability to grow tall, leafy and healthy grass, becomes how to assure
that the plant will produce a drug of uniform quality and high potency.
There's an awful lot of pure bullshit associated with this problem.
Many people believe that drug potency has samething to do with
climate, soil, harvesting technique and the like. The real dope, as
far as a scientific explanation is concerned, is that drug potency
in Cannabis Sativa is directly related to the genetic properties of
the plant. These genetic properties can be easily manipulated, and
there is no reason on earth why the very best grass can't be grown
as easily in Anchorage as in Guererro, nor is there any reason tha
Missouri mediocre can't became Ozark cutasight. :

1aRa 808 0 0. 2. 0.2.0.0.0.0.9.0.0.0.0.0.0.¢_¢
K ONLY SECOND AND SUBSEQUENT 1

%GENERATION PLANTS ARE SAFE X%
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Changes in the genetic makeup of a living crganism can, under
positive conditions, be transmitted to its surviving offspring.
One of the many simple changes which can be transmitted in the plant
kingdom is an alteration in the number of chramosames in the cells.
Doubling or tripling the numbers of chramosame sets in a cell in-
duces a change known as polyploidy. Plants with two camplete sets
of chramosames are known as diploid strains, with three sets as

triploid strains, with four sets as tetraploid strains, and so on.
One of the most dramatic changes which takes place as a plant
moves fram the normal diploid state to the polyploid state is an
increase in the plant s overall streng-th and vitality. Associated
with this change is an increase in the quality of foliage, a richer
color, better leaves, fruits, flowers, and all around good looks.,

Under normal conditions, Cannabis is a diploid plant. This
may be thought of as an equilibrium state in a large population
of plants growing in the wild, with ready access to the genetic
materials of many other normal plants. Occasionally, under certain
conditions, a strain of Cannabis develops which is polyploid. This
is the reason that exceptionally potent grass is associated with these
places-—areas like the State of Guererro in Mexico, the hills of
Panama, parts of the Middle East, and so on. This fact has led,
in turn, to the erroneocus conclusion that there are certain factors—
soil, climate, etc.——associated with these places which cause the
superior potency, and has caused a lot of people to despair of
growing superior grass because they couldn't duplicate these growing
conditions. It is time that this mistaken notion was laid to rest.

In the early Forties this country was hard at work trying to
produce a Cannabis strain which would yield a superior quality fiber
without any of that "undesirable drug, Marijuana."” The Axis powers
had cut off our supply of hexp from overseas, and our Navy didn't
have anything to pull on while chanting yo-heave-ho, which left a
lot of sailors feeling pretty silly. The chemical companies hadn't
came up with their miracle fibers yet, and so mankind was still de-
pendent upon the natural order for the war effort.

In Washington, a man named H.E. Warmke was hard at work under
Goverrment contract trying to produce a plant which would tie up ships
without turning on the troops, and he kept reporting failure. He was
messing arourd with the genetic makeup of a diploid strain of Can-
nabis, trying to make rope, and he kept increasing the potency of
the stuff. Poor Government, what to do?

H.E. Warmke disappeared fram the hemp scene after his last re-
port in 1943, leaving cultivators a legacy which, until now, has
been buried in an cbscure and unlikely little place. He should now
became a folk hero, because H.E. Warmke has given us a method of in-
ducing chramosame alterations in Cannabis which will lift the normal
diploid out of its genetic rut and into the rarefied state of poly-
ploidy.
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In the third and fourth decades of this century, rather ex~
tensive work was done here and in Furope on the alkaloid Colchicine,
which is found in the seeds and corms of saffron. It is a toxic
substance often used for treatment of the gout. The use of Colchicine
to induce polyploidy has become standard practice in the plant
breeding industry, and many of the contemporary ornamental plants
owe their luxuriousness and vitality to the presence of double sets
of chramosames induced through Colchicine treatment.

Colchicine acts only on plant cells which are in the process

of division, so to be effective, it must be applied to those regions
where there is a high proportion of dividing cells. There are three
areas of interest to cultivators of Cannabis--the germinating seed,
the rapidly sprouting seedling, and the growing tip of branches and
stems. H.E. Warmke reported failure--he grew very potent Cannabis,
potent far beyond the range of the normal diploid female, with the
use of Colchicine to induce a polyploid state.

But let's put in a warning right here: COLCHICINE IS A
HIGHLY POISONOUS SUBSTANCE. IT CAN KILL YOU. NO RESEARCH

IS AVAILABLE ON THE EFFECTS OF SMOKING OR INGESTING FIRST GENERA-

TION CANNABIS WHICH HAS BECOME POLYPLOID THROUGH COLCHICINE
TREATMENT, IT IS NOT KNOWN WHETHER COLCHICINE IS METABOLIZED OR
NOT. SO ONLY SUCCESSIVE GENERATIONS OF CANNABIS~-GENERATIONS
NUMBER TWO ON QUT--SHOULD BE CONSIDERED SAFE. In mltlon, great
care should be exercised In handling Colchicine. It should not
care in contact with the skin, the eyes, or anything else.

You will probably need a prescription to obtain Colchicine,
unless you have a pipeline to a biology lab.

One way of treating Cannabis with Colchicine is to add Colchicine
to the starting solution in which you soak your seeds before putting
them in the germination beds. Use a strength between 6.05 and 0.15%
Colchicine in distilled water. Many of the plants will fail to germi-
nate. This is the effect of Colchicine. Those plants which do ger-
minate and survive will be polyploid Cannabis. The problem with using
Colchicine at this period of the plant's life is that the embryo is
going to have a very tenuous grasp on life anyway, and the jolt from
this poison will finish off an inordinate number of them.

A secord, somewhat more satisfactory, but more complicated
method of treatment involves plants which are two to three we:ks
old. Plants chosen for the treatment should be very healthy. If
you plan to give the treatment at this stage, it will be best if you
carbine the treatment with transplantation. This means that the
plants will have to stay in their germinating beds longer than usual,
and so the beds should be large encugh to handle the root systems
which will be developing.

Proceed with transplantation in the normal manner; but,
because the transplant won't be finished as quickly as usual,
the roots and ball of soil should be protected from light, heat
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and drying out. Holding the ball of soil gently, invert the plant
and immerse the growing tips and topmost sets of leaves in a
solution of .05-.15% Colchicine. Hold the plant in the solution
for a minute or less, and then proceed with the transplant.

Make sure that none of the solution dribbles down to get onto the
roots. This will kill the plant for sure. Many of the seedlings
will die anyway, but those which suxrvive will be polyploid. So
will their offspring.

Proper way to hold seedling

for Colchicine dip

There is a third method for treating Cannabis which involves
waiting until the plants are at least 10" high, but anytime after
that is all right, too. The only thing with this method is that
the whole plant won't be polyploid, only the treated portioms.

The benefit derived is that the plant as a whole has a good chance
of survival.

Treating the plant with this approach can involve several
alternative operations. The easiest is to place a little container
of the .05-.15% Colchicine solution next to the plant, bend the grow-
ing tip or the tip of one of the little branches over and tie it down
gently so that it is immersed in the solution. An hour or so at a
time is adequate, but plants are going to vary in their health and
so there are no absolute limits. Be prepared to lose a few plants,
and experiment a little. This operation should be repeated several
times, leaving a couple of hours for recovery between dips, and then
discontinued to allow the plant to recover. Those parts which have
been immersed will wither and appear to die, but some will regenerate
and will have became polyploid.

\

Treat the plant very gently

while dipping and tying

Al
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Ancther way of going about essentially the same thing is to lodge
little balls of cotton between the youngest leaves at the growing tip
and at the nodes and moisten the cotton occasionally with same of the
Colchicine solution. This operation can be kept going for several
days, after which the cotton should be removed and treatment discon-—
tinued.

Another possibility--
Moistening the

cotton balls

The first noticeable results of Colchicine treatment will be, as
mentioned, immediate growth retardation lasting anywhere fram days
to weeks. The higher the strength of the solution and the lower the
overall health of the plants, the higher an attrition rate can be
expected. No matter what, same of the plants will not make it. As
the survivors recover and grow, the parts which develop will usually
be disfigured and abnormal in appearance. As growth continues, how-
ever, the defective tissue is sloughed off or left behind and the new
branch and leaf tissues will become relatively hamogeneous, and same
should have became polyploid.

brush on same Colchicine }

You will be able to distinguish polyploid areas from diploid
because they will be thicker with more, darker green leaves, larger
flowers and seeds (ultimately) and they. are more hairy (though Hemp
does not exhibit markedly increased hairiness as a rule). ’

There is a relatively simple plant breeding technique which
might be used by serious cultivators of Cannabis in establishing a
polyploid variety. After Cannabis treated with Colchicine has resumed
growth and polyploid stems became distinguished fram diploid, buds
which are in the axils of polyploid leaves can be farced into growth
and will produce an entire branch with polyploid characteristics.

The suggested procedure would be to take a treated and fully
recovered immature female Cannabis plant, locate the buds in question
and cut off the end of the shoot fram that leaf outward. The bud
will then be forced into growth, and flowers and seeds produced by
that shoot upon maturity of the plant will be polyploid in character.
Offspring produced from those seeds will, then, be largely or wholly
polyploid and therefore higher in drug content and potency.

So there you have it, courtesy of the U.S. Government!
BUT PLEASE REMEMBER, ONLY SECOND AND SUBSEQUENT GENERATION PLANTS
ARE SAFE TO USE, BECAUSE FIRST GENERATION MAY CONTAIN ENOUGH
LETHAL COLCHICINE TO KILL! PLANTS TREATED WITH THIS STUFF ALSO
SHOULD NOT BE GROWN WHERE, ANY PERSON OR ANIMAL CAN GET 1O THEM!
PLEASE BE CAREFUL! 63




PRODUCING
AN UNRECOGNIZABLE
HYBRID

In the course of its investigations in the early 40's, which
we've just mentioned, aimed at producing a hemp plant which was long
on fiber and short on the active drug principle in marijuana, the U.S.
Govermment also sponsored extensive research into methods of altering
the vegetative characteristics of Camnabisg Sativa. This research
effort covered much old ground, in most cases repeating the genetic
manipulation experiments of the twenties, but there was a good deal of
original and innovative work done as well.

Perhaps the most significant work done on alteration of appear-
ance was sponsored jointly by a private foundation in Washington and
a major eastern university, in work done for the government as part of
the war effort in searching for the strong fiber/no drug hemp plant
strain. These research efforts resulted in same spectacularly un- z
successful plants, which were hybrids as potent as "good drug quality /
Cannabis Sativa” but which were botanically of an altogether different
genus. The report states that "Reciprocal grafts were made, at ground
level, between...hemp and hops, (Humlus Lupulus). Those combinations
in which hemp stems were grafted onto hops roots failed, but the com-
bination of hops stems on hemp roots were successful and permitted
assays to be made. Hops leaves fram these unions were found to contain _~ l /
as much drug as leaves fram intact hemp plants, even though leaves
fram intact hops plants were campletely nontoxic."” H.E.Warmke was
right in there once again.

There are many reasons why cultivators might wish. to grow B
hybrid hops/hemp, and we won't indulge in speculation on these reasons. f\\
If you hanker to grow same of these freaky plants, however, there are e
a series of relatively simple steps which may be undertaken with good
chances of success in creating the hemp/hops hybrid.

Grafting is not a fundamentally difficult operation in most
cases, though certain conditions should prevail to assure success.
The primary consideration is whether or not the scion (the plant
part to be grafted) and the stock (the plant part to receive the
graft) are closely related, preferably within the same botanical
family. Hops and Cannabis are closely related plants, though in
appearance they are quite distinct, and so there are no problems
with this form of incampatability. This botanical similarity is
not in itself enough to assure success, however, because botanical
classifications are based largely on the reproductive characteristics
of plants, ard not on the total range of campatable conditions needed
for solid and viable grafts.

A second potential hangup in grafting plants is the biochemical
similarity or dissimilarity of the scion and stock donors. Again,
Cannabis and Hops Bhare quite similar biochemical constituents,
particularly those of the tissue fluids and the organic camposition
of the mature plant. 64




A final requisite pre-condition to successful grafting is that
the fluid-carrying tissues achieve close, uniform contact at the
graft, or at least that they can be locked in close encugh contact
in the graft that the essential plant fluids can circulate. So not
only should the gross structures match up, but the fluid carrying
tissues should be closely related in structure, and this condition
is adequately met in the hemp/hops graft union, provided the graft
takes place at certain points in the growth cycle of scion and stock.
These points will be covered later in the chapter.

Grafters attempting the hops/hemp union should attempt to get
shoots fram polyploid hops-—the same rationale applies for the hybrid
plants as applied for potency in grass. Two polyploid strains of hops
available commercially are Brewer's Gold and Bullion Hop.

PREPARATION OF THE SCION AND STOCK

The graft which is suggested to cultivators by the experimental
results described earlier is between the roots of Cannabis Sativa and
the stem or shoot of Humulus Lupulus. As is the case with many drug
plants, the active principle in grass seems to be manufactured in or
controlled by mechanisms found in the root. The method cammonly known
as wedge—grafting seems to be most suitable for this particular com-
bination of plants, and several methods will be dealt with so that
cultivators will have a choice of approaches to their task. These
variations are known, respectively, as the straight wedge, or cleft,
graft; the wedge graft in the cotyledon stage; and the growing point
wedge Eaft These methods and others are thoroughly and competently
discussed in many books on the subject, and perhaps the best of the
lot is the bock by Garner (1958) which is cited in the bibliography
and which should be reviewed if available.

WEDGE GRAFT

Simple wedge-grafting is the most straightforward approach
available to those who want to perform the hops/hemp operatlon. The
scién of hops is prepared by selecting a shoot which is vigerous,
polyploid if possible, and wnich is the same diameter at its base
as the Cannabis stock is at the point where the stem is to be severed.
The Cannabis stock should be, for this method, about five to six weeks
old and it should be a well-established and healthy plant. Cultivators
who have been supplementing their young Cannabis plants with stimulants
or powerful organic or synthetic nutrient solutions should be espec-
ially careful that the root system of the plants chosen for stock are
strong and well-founded in the soil. The hops scion may be obtained
either by growing hops plants from seed; or cutting; or may, in some
cases, be purchased fraom a reputable nursery.

The Cannabis stock is prepared by splitting it at the top,
where the plant has been severed about an inch and a half above
groud level, lengthwise for about one-half to three-quarters of an
inch, using a thin, sharp blade.



After the Cannabis stock has been prepared as shown, the scion
of hops is inserted so that there is a good match between the fluid-
carrying tissues. The scion is then tied in place with raffia, a
thick, flat rubber band, or any similar flat tying material. Flatness
is desirable because it distrilutes the binding force equally over
the union, encouraging circulation of fluids and uniform healing of
the wound. There should be a minute portion of the raw tissue of
the scion hops protruding just above the too of the stock when the
graft is tied off.

Hops scion is formed by cutting the basal end
in the form of a wedge. Use a sharp, thin blade.

Thig graft requires the use of a sealing agent. Cammercial graft
sealing agents should be totally satisfactory, or the really purist
cultivator can concoct his own from any one of several recipes avail-
able at nurseries where the waxes, tallows and pitches are sold. Many
cultivators find that crude petroleum jelly works very well as a graft
sealing agent, but this should be used only when the tying material )
is not rubber, because rubber deteriorates and will break before the /4§
union is strong if it is exposed to crude petroleum jelly. Jelly,
however, has the advantage of being cheap, plentiful and easily avail-
able.

COTYLEDON WEDGE GRAFT

The second grafting method we'll cover is the wedge graft at the
cotyledon stage, which has several advantages over the method just
outlined, and which may appeal to sane cultivators. This graft is
normally successful over a wider range of plants than the simple wedge,
and has shown good experimental results when used with a hemp stock

and hops scion.
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When the Cannabis seedling has developed its first pair of true
leaves, sometime during the second week under normal conditions, the
cultivator may initiate grafting procedures or may wait until the
second pair of leaves develops a few days later. For the cotyledon
wedge—graft, one should wait no longer than this point.

A

Preparation of the Cannabis seedling stock consists of severing
the stem just above the first pair of true leaves. The stem is then
split, uging a thin, sharp blade, down between thiese leaves about one
quarter to three—-eights of an inch. The split should be made so that
each leaf is attached to one half of the stem (a).

The hops scion should came fram a plant or a sprout of approxi-
. mately the same age as the Cannabis stock. The scion should be cut
off at the ground and shaped into a wedge just below the cotyledons
(B). The prepared scion is then inserted into the split Cannabis
stock and tied with raffia, a thin rubber strip, or sterile surgical
cotton.

+

If the scion hops plant is not readily available in an early
enough stage, and it becomes necessary to use a more mature seedling,
the scion leaves should be trimmed to prevent as much water loss as
possible (C). Care should also be taken that the grafted plants
are not overexposed to nitrogen at this point under these conditions,
as excess nitrogen pramotes water loss, particularly in the early
growth stages of both hops and hemp. The trimmed scion should then
be shaped into a wedge (D), tied with any of the materials already
discussed or, better yet in this instance, secured with self-sealing
rubber (E) which is available through all nursery supply outlets.




Whichever scion/stock combination is used for the cotyledon graft,
the plant should be placed in some sort of a glass or plastic case
which protects it fram exposure to over-dryness, temperature changes
and fungal or bacterial infestation until the union has healed, which
should take about a week to set firmly. This protection is much
more vital if the cotyleden graft approach is uged than if the simple
wedge graft is employed.

GROWING POINT WEDGE GRAFT

This is the third successful approach which can be used in
making the hemp/hops cambination plant. The method is very similar
to the cotyledon wedge—graft in many respects. The hops scion should
be as young as possible, as in cotyledon grafting, and preparation
of the scion is exactly the same. The Cannabis stock, which should
be in its fifth to seventh week of life, healthy and well-rooted,
should be cut off at the growing tip and cleared of all but the first
and second sets of leaves (A). The severed end of the Cannabis stock
should then be split about a half inch, and the formed hops scion
inserted and fixed in the same fashion as the cotyledon wedge graft (B).
A sleeve of very thin plastic is then fitted as in (C) and the grafted
plant allowed to recover for a week, after which the plastic can be
removed.
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All of these grafting operations will, if successful, produce a
plant which will look like hops, which is fact it will be. The leaves,
however, will have taken up the active principle manufactured by the
Cannabis root stock and the hops resin will be as potent as that of

high quality grass.

Rather than go into a whole dissertation on the cultivation of
hops, we'll just make same brief coaments. Hops is very similar to
Cannabis in its soil requirements, water needs, response to photo-
period and in almost all other aspects of cultivation technique.
Because of this fortunate coincidence, you may treat secretgrass just
as you would Cannabis, with one significant exception.

Hops is a vine-like climbing plant which reaches lengths of
twenty to thirty feet as a matter of course. It needs supports on
which to climb, and there are a variety of arbor arrangements which

hops growers use. There are as many designs for stringing an arbor
as there are hops growers, and design is not an essential concern
for those of you planning to experiment with the grafting plants.
The only real guideline to keep in mind is that the higher the arbor,
ard the less crowded the hops vines, the more leaves they will want
to produce.

There are same very good descriptions and layouts of various
gorts of arbor-arrangements for growing hops in the Garner book noted

in the bibliography. This hook shculd be available through any decent
library.

The government relies heavily on a procedure called the
Duquesnois test to establish the presence of the active principle
of grass in vegetable matter suspected of being marijuana. This test
was first reported in the Journal of the Egyptian Medical Society in
1938 and is used pretty much cookbook fashion in most places. It is
basically a color-change test, and the presence of Cannabinol and/or
Cannabidiol reacts with the test solution of acetalehyde, vanillin-HCl
to change the licquid fram a clear solution to a clear blue which be-
canes samewhat opaque and darker on standing. Since secretgrass will
contain these active principles, the Duquenois test will react to it
as if it were grass. That's not the whole issue, however, because the
govermment often uses other tests to establish whether or not grass
is grass, and these won't work with secretgrass. For one thing, ‘
Cannabis Sativa has same characteristic leaf structures which can be
readily identified through a microscope. Structures such as the tiny
hairs on the underside of the leaves, and the characteristic resin
ducts of Cannabis show up clearly in these examinations. These
structures will not be present in the hops/hemp plant, which will be
vegetatively indistinguishable from Humlus Lupulus. The only struct-
ures on the original grafted plant identifiable as Cannabis Sativa
would be the root. It is very difficult to establish beyond reasonable
doubt that grass is grass by the root alone, becamse its structure and
appearance is by no means unique. Needless to say, second generation
hybrid secretgrass will be impossible to identify on the basis of
vegetative structures alone, Wwhich brings us back around to the in-
famous test of one Duquesnois, lately of Cairo and points west.



The test is considered positive--the killer weed is present--
when the solution turns blue after the suspect material has been
added. Any prosecuting agency must specify the material it is getting
hysterical about, and it would seem that the wide range of stuff
that reacts with the Duquesnois solution would make this job very
difficult, The test shouldn't be able to discriminate effectively
between high grade hash and low grade canary food containing steri-
lized hamp seed, because it is used to confirm or deny the presence
of the active principle, not its concentration, and hemp seed does
contain resin—1.6% by weight. It would be interesting to see whether
the government was able to prove in certain cases that the substance

sane free soul was busted for possessing was not concentrated bird
food for his far out parakeet.

The Duquesnois test does not appear to discriminate
between Cannabinol and Cannabidicl, the one containing
(?) the active principle of marijuana and the other contain-

ing no such thing. Structures very similar to each
substance, however, occur widely in the vegetable warld,
partially hydrogenated cannabinols, iscmers of canna-
bidiol, or unsaturated molecules resembling cannabidiol.

Other speculative trips:
(?) Who says what blue is,

and how blue is blue?

(?) WwWhat if other plants or
substances turn the Duquesnois
solution a pretty shade of blue?
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APPENDIX:
DETECTING
OPIATE-ADULTERATION

While this bock contains most, if not all, of the technical
knowledge which anyone would need to grow grass, a considerable
nuber of people who will read it do not intend to join the ranks
of cultivators of the killer weed. It's praobably fair to say,
however, that most such non-agrarian folks have and do, fram time
to time, indulge in just a teeny toke. Among friernds.

For these gentle protestors, with only a battered constitution
between them and the long arms, this next section is specifically
intended. Just as in the supermarket vegetable section, you can
never tell where your grass is coming fram, what its been through,
and what's been added unless you grow your own.

People who can't or won't sow a seed can still take a few
precautions to guard against adulteration of their grass-—an increas-
ingly sericus problem. The most comon adulterants are the opiates,
and there are same very simple tests-—using inexpensive chemicals
and very few implements—with which one can test grass for specific

~kinds of opiate adulterations. Before running through the tests,
let's distinguish among the many varieties of the opiate family.

COLLECTION AND PREPARATION OF CRUDE OPIUM

Opium varies considerably in quality and physical/chemical
properties with the climate in which it is grown and the methods
used in its preparation. Methods of collection of the raw material
for the drug do not vary much from country to country.

After the heat of the day is past, around 3 or 4 P.M., the
plant's seed capsules are incised using a three or four-bladed knife.
Cuts are made to a depth of precisely 1/12". This incision in the
outer skin is enough to start the milky latex flowing. Each plant
undergoes several incisings at intervals of two to three days; ex-
tremely fruitful plants can be milked up to ten times before they
are drained of their juices and die.

During the temperate nights, the milky juice coagulates on the
sides of the seed capsule and on the upper parts of the stem, from
which it is scraped each morning and placed into pottery vessels.
Upon settling in these vessels, the coagulated material separates
into two parts. The upper portion of the mass becames a wet, same-
what granular pinkish tapioca-like substance and the lower portion
becames a dark brown fluid called sewa. The firm upper mass is
separated and placed in the shade, v%ere it air-cures for fram three
to four weeks. During the curing the mass sets and changes color
gradually to a soft dark brown, deepening in color with age and
temperature/humidity conditions until it finally becames raw opium 78
iof cammerce. '




Opiates are a valuable medicinal drug series, and opium itself
is used mainly for its sedative, pain-suppressant qualities. ithen
taken internally in medicinal doses, opium acts first as a stimulant,
then successively as a narcotic, pain-reliever and antispasmodic.
In small dosages, it is primarily a stimulant, whereas in large —
dosages its effects are blended and it is a powerful, occasionally
lethal poison. Opium is most useful in combatting various forms of
rmucous inflammation and irritation-—catarrh, bronchorrhoea, diarrhoea,
etc. It is also frequently prescribed in diabetes, fevers, colic,
vomiting, dysentry and other amoebic and organic disorders.

Crude or raw opium comes in the form of a thick, soft but firm,
chestnut to dark brown mass which may be cut into anqular chunks with
a knife, but which is also pliable encugh to be molded with the
fingers. It is very malleable and plastic when fresh, becaming
brittle with age. It has a characteristic narcotic, but pleasant
odor and a persistant, bitter and acrid taste. It normally feels
greasy to the touch, and globules of oil usually form on a cut sur-
face, particularly where the raw opium has been oil-processed. Raw
opim ie graded by arama, color, touch, texture, specific gravity,
consistency and degree of adulteration. The grading scale corre-
sponds with that of gold, with 24 carat opium being pure, raw, first-
class drug.

Opium can be tested for quality either by the experienced es-
timator or by the scientific analyst. The experienced estimator has
several reliable methods of quaging the quality of opium after deter-
mining that the material offered for sale is in fact opium.

: Consistency of the drug can be fairly accurately determined by
feel, but same of the more subtle adulterants can only be detected
through measurements of specific gravity. The color of a sample is
tested by pressing a small piece between two pieces of glass and
looking at a powerful light source. The texture of high quality
opium is waxy, and a smooth shiny surface can be produced by rubbing.
This texture can be either granular or hamogeneous, however, depen-
ding on how the drug has been processed; but normally the darker

varieties will be more hamogeneocus and taffy-like and the lighter
varieties more granular. When a piece of raw opium is drawn out
between the fingers, the granular variety should break, leaving an
angular surface long before the strand becomes thin; while the
homogeneous varieties should draw out into long, thin strings with-
out breaking. Actual morphia content analysis requires fairly
rigorous scientific testing, and normally only those engaged in the
legal market where the drug is being purchased for medicines are
concerned about the morphia content. There are, however, several
general principles which govern probable morphia content which enter
into the consideration of the price of the raw drug regardless of
its intended ultimate destination.

Morphia content varies widely fram one point of origin to
another. Opium from poppies grown in hill country normally contains
more morphia than opium from poppies grown on the plains. Opium
which is fresh contains more morphia than opium which is old, other
things being equal. Opium which has been quickly dried has more
morphia than opium which has taken a long time drying.
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While this section will be concerned primarily with the use of
the opiates in adulterating grass, the opiates themselves often
undergo interesting adulterations.

The relatively high price for illicit opium, coupled with a
consistantly strong and increasing demand based on the needs of
millions of addicts, has resulted in a widespread practice of adul-
terating the drug as it passes through the hands of middlemen. The
chief adulterants are powdered poppy trash, dried fruits, turpentine,
qums, ground stone, lead axides, clay, sand, soot, manure, grain
flowrs, betel nut, butter, fruit and milk sugars, charcocal, a paste
of sesame seed and beans, licorice, mucilage, and various other
vegetable pulps, pastes, and extracts. The grosser adulterants
can be detected by smell, feel, and sight; but mary of the mare
subtle adulterants are undetectable without resort to elaborate
tests.

TESTING FOR OPIUM-ADULTERATION

While grass is adulterated with many grades of opium, the most
camonly used is the low—grade Passewa, the dregs of the manufactur--
ing of raw opium. Both grass and tobacco are adulterated with
Passewa in many countries, but in America only the grass freak needs
to get uptight about opiates, if he chooses to.

The symptoms of an opiate hit are samewhat different fram those
of organic grass--a feeling of heavy lassitude, a warmth and tingling
in the extremities, a giddy feeling verging on nausea when you move
up and around which disappears if you sit or lie down, a fullness in
the head and particularly the ears, and a dull hangoverish feeling
for the next day or so. Symptams such as these are pretty idio-
syncratic, but anyone experiencing them when smoking unfamiliar
grass might realistically became suspicious. In that case, there
are several tests for opium he might want to perform.

One useful and easily performed test consists of washing the
suspected grass thoroughly in a bowl of water. The resin won't go
into the solution, but after vigorous rubbing and pounding and
splashing about in the bowl the opium or Passewa, if any, will
dissolve in water.

A small amount of this solution is then placed in a test tube
and a few drops of a ferric chloride are added. If solution opium
is present a red color will appear, and the depth of the red will
give a rough indication of the proportion of opium present in the
material—the deeper the colar, the more opium.

This red oolor can be produced by other adulterants, however,
and further confirmatory tests are required. Using the same test b‘}'\
tube of solution as before, add one drop of hydrochloric acid to the ]
already red solution. Upon heating over a low flame, if the red ( ,TD,Q
color disappears, the substance either was not opium or there is i
very little opium present. If the red color holds, the assurance "’"Ml)
that the substance is opium grows stronger. A further test is
necessary, however, because adulterants ocould still be affecting

the solution.




Taking another test tube of the original, clear solution, a
little lead acetate is added. If the test solution contains opium,
a white precipitate will appear. This precipitate will, however,
disappear readily if a few drops of nitric acid are added to the
test solution.

If positive reactions are experienced in the above series of
tests, the substance may be assured to be opium. Several other
tests are available, and are regularly used by both police and deal~
ers.

To a solution of .5% selenious acid in sulphuric acid, add a
crushed sample of the material suspected of containing opium. If
opium is present, the solution will turn blue, gradually changing
through green to an arganic brown.

Taking a dry crushed sample of the suspected substance, stir in
a few drops of potassium hydroxide. Then add a few drops of ether,
Moisten a strip of untreated fiber paper with the ether-potassium
hydroxide solution and let it dry. Repeat several times. After
three cycles, expose the paper to steam. If it turns red, opium
is present.

Adulteration of grass with the more sophisticated, complex
and more highly toxic forms of opiate drugs is not too comon,
primarily because the econamics of such a practice are prohibitiwve.
While Passewa is a cheap by-product of processing crude opium, the
opiate drugs further down the line are expensive and relatively
scarce. Only under special conditions would anyone have to be con-
cerned that grass was adulterated with morphine, codeine, or heroin.

The tests for the presence of these drugs, and a brief descrip-
tion of their properties, are included in this bock because knowing
how to test for the opiates may, in some cases, came in handy as a
survival skill in a society and subculture where survival is often
severely threatened.

OPTUM DERIVATIVES—MORPHINE

Morphine is probably the most important alkaloid of opium,
though the negative sides of its sister alkaloid heroin are more
widely felt. It was the first alkaloid isolated fram opium, and is
a widely used medicine. It is administered both by ingestion and hy-
podermic, and acts as an anodyne, sedatiwve, hypnotic and diapharetic.
It is extremely poisonous. For non-addicts, swallowing two to three
grains is usually fatal. For non-addicts, hypodermic injections of
1/6 grain pure morphine for adult males and 1/10 grain for adult
females are the maximum safe dosages. People addicted to opiates
can, of course, tolerate amounts far in excess of these dosages, but
that doesti't mean that such amounts represent safe limits, only
that under special conditions—addiction—the limits are moved
outward a bit.

Pure morphine appears in the form of small, white to clear,
odarless shining rhambic crystals; in fine, needle-like prisms;
or as a crystalline powder. It will not deteriorate when exposed
to air under normal room conditions. It has a specific gravity
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of 1.32, an alkaline ph reaction, and a very bitter taste. It unites
readily with acids to form salts, most of which dissolve easily in
water. Morphine is soluable in fixed as well as volatile oils; in
fixed caustic alkali solutions; in lime water; and is samewhat
soluable in caustic ammonia. It is very slightly soluable in cold
water; more soluable in boiling water; quite soluable in cold
alcohol; and very soluable in boiling alcochol. One gram of pure

ine needs 3340 cc of cold water to go campletely into solution;
1220 cc of chloroform; 1075 cc of boiling water; 210 cc of cold
alcohol; and 98 cc of boiling alcohol. A saturated water solution
of morphine will test very slightly acid with litmus paper. Morphine
is insoluable in benzine and almost insoluable in ether. It commonly
appears as a hydrochleride, a sulphate, and an acetate.

Morphine hydrochleride is prepared by dissolving morphine in
water with a little bit of hydrochloric acid, then evaporating the
soluticon until crystals of morphine appear. Morphine hydrochlaoride
is quite odarless, will not dissolve in chloroform or ether. One
gram of morphine hydrochlaride will dissolve in 17.55 cc of water or
52 cc of alcohol at 25° C, or .5 cc of boiling water or 46 cc of
alcohol at 60° C. Morphine hydrochloride is sold as a white to
colorless microcrystalline powder, in white shining needle-like
crystals, or as a packed, crystalline cube. It has a very bitter
taste verging on horrible.

Morphine sulphate is perhaps the most cammon form of the drug.
Its preparation is similar to that of morphine hydrochloride except
that sulphuric acid is substituted for hydrochloric. Morphine sul~
phate is insoluable in ether and chloroform, but ane gram dissolves
readily in 15.5 cc of water ar 565 cc of alcohol at 25° C; or in
»7 cc water at 80° C; or 240 cc alcohol at 60° C. Morphine sulphate
sold in solution normally has a strength of cne grain to one fluid
ounce.

Acetate of Morphia is prepared by treating an agqueocus solution
of morphine with acetic acid. It is distinguished from the other’
morphine preparations by a faint odor of acetone-—-like nail polish
remover.

There are many tests for the presence of marphine compounds,
but they share a camon fault in that the substance being tested
should be as close to pure morphine as possible in order for the
tests to be fully reliable. In cases where grass is suspect, the
testing will be camplicated by the presence of many of the organic
carpournds which are integral to grass. Same of the more reliable
tests which would be of same use in such cases are:

Mix the suspected material with approximately six times its
weight of pure sugar, then add a few drops of concentrated
sulphuric acid. If the substance is morphine, the mixture
will show a red color at once, the colar gradually changing
to green arnd finally to a brownish yellow. If the suspect-
ed substance is already in solution, dissolve as much white
sugar as possible in a test tube of the solution, then add
a few drops of sulphwric acid, plus a crop or two of bro-
mine water. The solution will turn red, then green, then
brown-yellow if morphine is present.
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A confimming test involves sulphnnc acid nixed with a
solution of selenicus acid in a ratio of .005 grams of
selenipus acid per mil of sulphmrric acid. This test
applied to suspected substances will yield the following

color changes:
Marphine blue to green and then to hrown
Codeine green to blue and then to arganic

green

If the colar changes do not occur, or occur out of sequence,
it is fairly certain that the substance either is not mor-
phine or a closely related alkaloid; or is marphine, but
heavily adulterated with another similar-appearing and
tasting substance such as quinine, a canmmn adulterant.

OPTUM DERIVATIVES——HEROIN

Heroin is diacetyl-morphine, Cy1Hy303N. It is a white crystalline

alkaloid, an acetyl derivative of marphine. It is used medicinally
as an anodyne and sedative in the treatment of coughs, bronchitis,
branchial asthma and pneumonia. It is ane of the most toxic of the
addictive opiates.

Heroin is prepared by heating rorphine with an acetyl chlaride
solution, washing the product with cold water and a dilute solution
of sodium carbanate, then crystallizing out the heroin by treatment
with boiling alocchol which evaparates quickly, taking the water with
it.

Heroin appears on the market as a white crystalline, odorless
which is soluable in chlaroform and aloahol, less soluable in
ether and still less in pure water. It melts between 171.5° and
173° C.

Heroin possesses the therapeutic properties of aarphine, but
requires smaller doses to be equally as effective. Because of this
property, it can be used medically with less risk of addiction. On
the illicit drug market, however, this same property becames a lia-
bility becanse of the increased chance of addiction when compared
to the addictive potential of the same quantities of similar opiate
derivatives.

Tests far heroin are relatively straightfarward. If grass sus—
pected of being dusted with heroin is dissolved in a few drops of
nitric acid, and a yellow is produced which changes gradually to a
green-blue, the presence of heroin is confirmed. An equally simple
test involves mixing the suspect grass with a little alanhol and an
equal amount of sulphunc acid. If the smell of fingernail polish
rawover is strangly in evidence, there is a very strong likelihaod
that diacetyl-marphine (or pure heroin) is present.

Another camman farm which heroin can take is heroin-hydro—
chloride (diacetyl-marphine hydrochlaride and diamarphine hydro-
chlaride), prepared by treating heroin with hydrochlaric acid. The
powder obtained fram the process is a white, odorless, crystalline
substance which has a bitter taste; is sqQluable in water aor alcohol,
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but not in ether or chloroform. It has a melting point of 230° C.
The addition of silver nitrate to an aqueous solution of diacetyl-
morphine hydrochloride will cause the formation of a white precipi-
tate which is insoluable in nitric acid. Heroin hydrochlaride
dissolves in nitric acid, producing a yellow which changes gradually
to a green-blue, then back to yellow once again,

OPIUM DERIVATIVES--CODEINE

Codeine is a narcotic alkaloid derived from opium with a
chemical formula CjgHpjO3N*Hp0. It is obtained by heating morphine
which has been placed in solution with methyl iodide and soda ar
potassium salt. Pure codeine is colorless and translucent, appearing
either in rhambic crystals or as a white crystalline powder. Codeine
is colorless, but gives a stinging taste. It is a highly soluable
alkaloid, dissolving readily in ether, water, chlorofarm or alcohol.
Its medicinal value lies in its sedative effects, and it is widely
used in treatment of diabetes, mellitus, and bronchial irritations

If codeine were dusted on grass it would be quite difficult to
test for its presence with a high degree of reliability. The most
accurate tests under these circumstances would be:

One mil of sulphuric acid with .005 gram of selenicus
acid produces a green changing rapidly to blue, then
slowly to a dark, arganic green in the presence of codeine.

Codeine can be distinguished fram morphine as
follows: blend .05 gram of the suspected material
with 2 cc of nitric acid. If the liquid becomes
yellow and the yellow holds, it is codeine; if the
yellow goes to red, it is morphine.

More camnon than pure codeine are its two salts-—codeine phos-
phate and codeine sulphate. Codeine sulphate is more heavily narcotic
than codeine phosphate, though both are widely used in medicine.

To recapitulate briefly: adulteration of grass with same form
of opiate is not widespread in the sense that everyone ought to get
paranoid, but it is cammon encugh to merit caution when you have not
grown your own and do not know the ultimate source. Of the opiate
adulterants, the process by-product Passewa is most cammon, constitut-
ing prabably 95% of the opiate adulteration which takes place. The
tests far the other, more taxic opiate drugs are included here, then,
as pieces of potentially useful information far a small group of
people who might be unknowingly and unwillingly exposed to morphine,
codeine, and heroin in the process of seeking out a little grass.

As for people who are either willingly ar knowingly involved with
such drugs, there's not much this book can say or offer except to
say good luck and I hope you make it.
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MOTHERS
NEED NOT FEAR

- ow o |

Use of opiates on a large scale is not a new phenamenon in
Western societies, nor is wholesale addiction. The current epidemic
has yet to reach the proportions of the narcotic plague which per-
sisted for generations in this country during the late 19th and early
20th Centuries. Conservative estimates of the addicted population
of the United States at the turn of the century place the mmber at
between ane and two million living persons. This does not take into
account the large mimber of people, namely children, who succumbed
to toxic dosages of opiates. Given the population of this country
during these years—around 75-100 million people—the chances are
quite good that one of your grandparents was a junkie, or that one
of your great uncles or aunts never survived beyond infancy to pro-
duce cousins for you.

One of the largest markets for opiates in the country was the
soothing syrup trade, aimed primarily at infants who were giving
their parents a hard time by crying and carrying on, or who made
the mistake of appearing sickly. This genre of medicines included
preparations which were known as baby syrups, colic cures, infants'
friends, teething concoctians and so forth. Parents were put at
ease by labels which assured that the preparation “Contains nothing
injurious to the youngest babe" and that "Mother need not fear giving
this medicine to the youngest babe, as no bad effects came fram the
use of it." Iaws were passed to prevent such claims appearing on
preparations which did, in fact, contain addictive and toxic dosages
of opiates, but then, as now, the laws were quickly circamwented by
quick-thinking entreprenears. A representative list of products
offered to distraught parents of uptight infants looks samething
like this:

Dr. James' Soothing Syrup Cordial -~ Heroin

Children's Canfart - Morphine Sulphate

Dr. Fahey's Pepsin Ancdyne Campound ~ Morphine Sulphate

Dr. Fahrney's Teething Syrup - Morphine and Chloroform

Dr, Miller's Anodyne for Babies - Morphine Sulphate and
Chloral H

Dr. Fowler's Strawberry and Peppermint Mixture - Morphine

Gadway's Elixir far Infants - Codeine

Dr. Grove's Anodyne for Infants - Morphine Sulphate

Kopp's Baby Friend - Morphine Sulphate

Dr. Moffett's Teething (Teething Campound) - Powdered Opium

Victor Infant Relief - Chlorofarm and Cannabis Indica

Hooper's Anodyne- The Infant's Friend - Morphine Sulfate

Mrs. Winslow's Soothing Syrup Morphine Sulphate 85



There are muerocus cases on record in the medical journals of
this period of infant drug addictions; very few of infants who died
of liberal dosés of these friendly snake oils. The addicted child
syndrane was quite common—as soon as the effects of one dose of the
soothing syrup wore off, the child became irritable and raised a fuss
which led to a quick mouthful of the medicine to quiet the ruckus.
Infant addicts appeared plump and healthy and, except far their peri-
odic tantrums when mama was late with the elixir, they appeared on
ﬂ:e_sm'facetobep.i.nkanipacific. As a matter of fact, however,
their metabolism was very poor, they withstood iliness very badly
and their muscluocskeletal development was seriously impaired.

Shortly after several of the more restrictive laws had been
passed, same mamufacturers of these soothing syrups began putting
out products which were, in all respects, the same except that the
syrups no longer oontained the opiates and other narcotics. These
new products apparently did not give satisfaction to the harried
motherhood of the country, for there were immediate and vocal demands
that the "old kinds" of preparations be cnce more put on the market.

In the tradition of free enterprise, which holds that it is
imperative that a consumer consume fram the cradle to the grave,
regardless of the quality ar length of that span, the entrepreneurs
of America did not neglect other markets for their products. One
ready-made market for the imaginative manufacturer was a result of
our preference for anything but water. Soft drinks were a national
institution by the early 1800's, and when the flood of narcotics
began in the latter part of that century, the fizzy drinks were a
.national pool into which the opiates began to flow. A marvellous
new technique for assuring consumer brand loyalty——the ideal equili-
brium state in a free capitalist society——presented itself in the farm
of addictive drugs.

The primary addictive agents found in the soft drinks of this
period were cocaine and caffein. In the initial stages of this
developing industry, the kola nmut played a praminant role due to its
reputed tonic and stimilant qualities. Most of the contemporary
soft drinks with same variation of the work kola in their name grew
out of this initial belief. After several years of mamufacturing
soft drinks fram extract of kola nuts, however, it was discovered
that kola nuts didn't really contain any significant active ingredi-
ent except caffein. Kola nuts were expensive to process, and the
supplies were samewhat limited, so naturally the soft drink manu-
facturers began to lock around for ways to cut their expenses and
increase their profits. They found their answer right in their own
backyard——it turned out that waste tea leaves could be easily pro-
cessed to get the caffein they needed, and this, of course, represented
a tremendous savings because they were then able to use the waste
products of one drug industry to support the growth of a second drug
industry. A triumph of ingenuity.

Of course the campetitive aspects of the soft drink industry
made it inevitable that no-one was going to be fully satisfied with
simple caffein extracts, and many faresighted pioneers tirned to
cocaine as a natural additive. Cocaine had a long folkloric history,
full of accounts of its tonic virtues. People were not generally
negative toward cocaine, which somehow seemed more natural and
healthy than opium and its derivatives.
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During the days of the industrial revolution, when millions of
people were being subjected to tedium and boredom in the name of
econamic expansion, destined to create the good life far all, tonic
drinks had a ready-made market among the pick-me-up crowd. The
problem quickly became so serious in this country that life insurance
campanies, those bellweather institutions of practical capitalism,
began to raise the rates on people who drank more than a certain
nwber of soft drinks in the course of a long day in the factory.
Among the hrands viewed askance by the insurance folks were Koca Nola,
Celery Cola, Wiseda, Pillshary's Koke, Kola-Ade, Kos-Kola, Cafe—Cola,
and Koke. These brands were, of course, the favorites of the swing-
ing Rola generations of the 80's and 90's.

The opiates do enjoy a wide range of useful application in the
treatment of diseases, and they are particularly effective in mucous
disorders of the hreathing system. Opiate drugs have been used for
over two~lundred years, both by legitimate physicians and by people
who for one reason or another chose to treat themselves for disease
and arganic disarder. Taking advantage of the latter group, which
mumbered in the millions in this country befare the advent of large
scale medicine, many mamufacturers of astilma and catarrah remedies
liberally dosed their customers with cocaine, codeine, chloral hydrate,
lzxeroin, marphine, opium, belladonna, stramonium, lobelia, potassium
iodide, potassium nitrate and so forth. Most camonly these curatives
relied upon the opiates.

One of the many asthma remedies available to sufferers was, "Davis
Asthma Remedy,” the brainchild of an enterprising realtor. This
curative contained a primary active ingredient of chlaral hydrate,

Asthma remedies such as that of Davis' were carmonly sold as
cres for catarrah-the camon chest cold—but there were also several
specific catarrah cures on the market. Most of these specifics con-
cocaine in liberal doses. One of the biggest sellers was a
brand known as Dr. Agnew's Catarrah Powler, out of Baltimore, Maryland
and, after the Food Drug Acts were passed, out of Toronto, Canada.
The mitual food and drug laws made it an offense to ship cocaine-
laden drugs interstate, or to trade in them in any area under Federal
jurisdiction, but that did not deter the most aggressive of the dealers.

Dr. Agnew, for one, proved particularly hard to stop. A USDA agent

:

charges would be. The firm was also advised that the reason for
making the application was that the laws of the District of Colurbia
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were so stringent and so rigidly enforced that it was exceedingly
difficult, if not impossible, to purchase any cocaine or cocaine pre-
paration in this jurisdiction. The firm in question responded to the
effect that the desired article would be sent at a certain price. The
amount named for three packages was transmitted by postal order ard
three packages of Dr. Agnew's Catarrah Powder were duly received,"

Dr. Agnew's Catarrh Powder contained 10 grains of pure
cocaine to the ounce. This was an exceptionally generous
portion, no doubt designed to promote return customers; but
there were quite a few remedies in competition with Agnew
for the market. Several of these competitors took the route
of advertising their remedies as cough and cold specifics,
leaving catarrh and asthma to the big boys. Examples of
these medicaments, aimed chiefly at the youth market, are:

Acker's English Remedy Chloroform

Adamson's Botanic Cough Balsam Heroin Hydrochloride
Dr. A. Boschee's German Syrup Morphine

Dr. Bull's Cough Syrup Morphine & Codeine
Dr. Femer's Cough-Cold Syrup Morphine

Jackson's Magic Balsam Chloroform & Morphine
VonTotta's Cough Pectoral Chloroform & Morphine
Pastilles Paneraj Chloroform & Morphine
Kohler's One-Night Cough Cure Morphine Sulphate,

Chloroform and
Cannabis Indica

Chlorodyne Pastilles Morphine, Chloroform &
Ether

: Many cold and cough sufferers in those days did not
have colds or coughs--they had tuberculosis. Who could then
blame the quick thinking businessman for cashing in on the
ready market of consumption cures. These remedies did, in
fact, allay that coughing, tickling sensation and other dis-
tressing symptoms of deep chest disease. Many folks had
their symptoms so effectively suppressed by the heavy doses
of narcotics in those narcotic cures that they died, true
enough, of terminal lung disease; but they died without so
much as a tiny wheeze. Some of the well-known and widely
used consumption cures were:

Tuberculozyne Heroin

Prof. Hoff's Consumption Cure Opium

Gooch's Mexican Consumption

Cure Morphine Sulphate
Dr. Brutus Shiloh's Cure for

Consumption Heroin & Chloroform

Along with the ills of TB and chest ailments in general,
things weren't going so well with the heads of the popula-
tion. Headache mixtures in those days commonly contained
codeine and morphine, along with acetanilid, acetphenetidin,
antipyrin, and caffein. Epilepsy cures were also highly
touted, usually containing one or more of the bromides in
addition to the run-of-the-mill opium and morphine.
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One of the most interesting aspects of this whole drug
scene was the very large business which grew out of drug
addiction treatments and cures, largely of the home-remedy
type, which were advertised as "mail order express treat-
ments." If you were on the mailing list of the patent
medicine promoters, after a period of time you could count
on receiving literature on these cures for narcotics
addiction. Response was, naturally, quite heavy.

The only catch to the cure was the nature of the treat-
ment. In most cases the addiction cure was presented as a
highly secret and profoundly respectable compound known only
to the agent offering this miraculous substance. The true
nature of these addiction treatments were, however, much
closer to the mundane. Mail order physicians commonly
prescribed formulae such as: "alcohol 12.5%; morphine 22.0
grains per fluid ounce; cannabis indica extract 4 minims
to the fluid ounce.”

The "James Mixture for the Gradual Reductive Treatment
of Narcotic Drug Addictions" contained 24 grains of morphine
to the fluid ounce. Habitina, product of the Delta Chemical
Company, contained 16 grains of morphine sulphate and 8
grains of heroin to the fluid ounce. Such treatments charac-
teristically bore the solicitous injunction, "When you open
this bottle, order your next month's treatment in order to
avoid any break."

Heroin was the most common ingredient in these express
treatments, and for good reason. Heroin had just been devel-
oped as a cure for morphine addiction. It was considered a
positive turn of events when an addict switched from morphine
to heroin, just as today methadone is lauded for its benign
narcosis.

COMMENT

None of the information here is new. This country has
historically supported wholesale addiction of its populace,
and has fought battles to expand its influence. The peculi-
arity of America is that, with the possible exception of
tobacco, we do not produce any natural addictive narcotic
drugs worth mentioning.

We, therefore, haven't even the classic imperialist
excuses of capitalism to account for our tolerance and
prostelyzation of drugs. There is, however, another kind
of expansion, an imperialism which is not based on the
classic resources - market foundation for thrusts outward.
It seems clear that the currently intense, world-wide
government-industrial hysteria is conceived out of the
knowledge that certain kinds of drugs are inimical to
technological expansion and through that expansion to
ultimate technological control of vast populations.
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Which drugs these are should be obvious. Equally
obvious should be which drugs are not the targets of
government-industrial pressures. The drugs of industry
and technology--the tranquilizers and hypes, the social
situation-greasers, and the established money-makers.
These drugs are necessary and useful in technological
expansion and are, therefore, eagerly sought after and
cynically supplied.

And poor little weed and weed people get chewed up in
the technological crunch while they try to build another
society in the woods. Because in pre-technological times,
societies in the woods represented markets to be exploited
and territories to be taken over someday--they were looked
upon as resources and reserves. America mourns the loss
of her frontier and everybody thinks its because of nostalgia.

Internal frontiers are money in the bank for a develop-
ing nation; even during industrial expansion they can be drawn
upon as resources; but during technological switchover and
expansion they threaten the uniformity of function which
technology requires of men who are its benefactors. As
societies become more intense in their pursuit of technologi-
cal systems they have to become less tolerant of the kind
of tranguil dissention and lucid critical perspectives which
are stimulated by certain kinds of drugs, and by societies
a-building in the woods.

And poor little weed, and poor weed people....

It's almost impossible to wish peace without sounding lame,
but peace.

-
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Watermarik
"Peace"
by JimDrake

With dawn on the sail
That ran all night,-
The green leaves

Page 8 Buson

The more talking and thinking
The farther from the truth

Just where I hear
The sundown bell,- Pages 71-72
The flower of this weed

Page 12 Issa
Ah, how glorious!

The young leaves, the green leaves
Glittering in the sunshine!

Pages 13-14 Basho
To harass and afflict others
Is a sin.
The grass round my hut also, Pages 78-81
Has suffered
From summer thinness
The grass, -

Pages 24-26 Issa How wonderful it is!

The summer drawing room.

The change of clothes;
The crow is black
The heron white.

The summer drawing room.

Pages 30-33 Basho
PGgeS 64-66 Chora

When all things are hushed, suddenly a bird's
song arouses a deep sense of stillness. When all
the flowers are departed, suddenly a single flower
1s seen, and we feel the infinity of 1life.

Pages 16-20

Trees and stones, just as they are,-
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Well, Maybe Not Quite
Please See Below



In 1969 I wrote my first book, Cultivators Handbook of
Marijuana because I believed in the revolutionary power
of knowledge in the hands of the people.

Now in 2020 I can finally offer my brothers and sisters
Smoke No Evil. I hope you will read and consider.

I still believe in the revolutionary power of knowledge
in the hands of the people. Why the seven generations
of conspiracies revealed here if not for fear of the
consequences when the people finally come to know?


https://www.amazon.com/Smoke-No-Evil-Bill-Drake/dp/1692097857

SUMMARY OF 'SMOKE NO EVIL'

This book offers a combination of new hard facts and solid (linked) peer-
reviewed research to show why smoking-related sickness and death quite
likely has little or nothing at all to do with tobacco itself and is
perhaps largely preventable. A well-hidden cause of millions, and maybe
tens of millions of smoking-related deaths over the past 50 years has
been the indiscriminate and often criminal use of pesticides by the
unregulated Tobacco Cartel companies.

Tobacco companies have escaped any real accountability because most
people a priori believe without question that tobacco kills people who
smoke it, so prosecuting tobacco companies for “knowingly producing an
unreasonably dangerous product” is undercut by the question — "What do
you mean, unreasonably dangerous?” Everybody knows, or at least it's the
accepted conventional wisdom, that smoking tobacco kills people — so
what’s unreasonably dangerous about cigarettes? Up until now, nobody
seeking accountability for these criminal corporations appears to have
had a good answer to the carefully implanted conventional wisdom that
tobacco itself is dangerous. This book questions what "everybody knows".

The solution, covered in detail in this evidence-based book, may be that
it isn’t the tobacco that’s unreasonably dangerous, it’s the products
these recklessly negligent and deceitful corporations manufacture that
are unreasonably dangerous. That's two entirely different sets of facts
and issues from every viewpoint — technical, legal, medical and
scientific. I confidently believe that the leaf of the tobacco plant has
nothing at all to do with what is killing millions of smokers of the
Tobacco Cartel's products.

“Smoke No Evil” uses new lab test results combined with peer-reviewed
research studies to establish strong new links between the fungicide and
insecticide contaminants in tobacco products and the diseases that they
cause.

If the slaughter of smokers is due even in part to the tobacco industry's
exemption from pesticide regulation, then there is a simple regulatory
fix to a monstrous problem. Existing pesticide regulations can be applied
without modification to tobacco products, which are currently exempt from
pesticide regulations that apply to every other consumer product. I
believe that one simple step could dramatically reduce new smoking-
related disease almost immediately. My hope is that this book opens the
door to such possibilities.

As the voices of people quoted throughout this book will tell you, while
people may not know the whole story of the Tobacco Cartel and its crimes
against humanity, they do know the truth. Now with this book, people will
know the whole story too, and maybe then true accountability for those
crimes and the millions of preventable deaths can begin.



MY BOOKS ON NATURAL SPIRITUAL MEDICINES ( View by
clicking the hyperlink)

“The Connoisseur’s Handbook of Marijuana ” (1971). Jann Wenner of
Rolling Stone wanted me to write this history of Cannabis so I traveled
for 6 months talking to lots of authentic people and visiting some

great old libraries and managed to learn some interesting things which I
shared in this book.

“International Cultivators Handbook : Coca, Opium &
Hashish” (1975) My first foray into these three natural drugs
was based on some traveling and research I was able to do in
Colombia, Peru, Turkey and Lebanon. This 1is an updated edition in
digital format.

“Marijuana Foods” (1980) My wife Lisle and I researched and wrote
this first medical Cannabis extract cookbook when we were living in
Santa Fe and one of our dear friends was terribly sick and couldn't
get relief from smoking. The book was illustrated beautifully by Pat
Krug whose work still graces so many homes worldwide.

“The Cultivators Handbook of Natural Tobacco ” (2010). This book was
dedicated to raising awareness of traditional and organic tobacco growing
and production in the hope that people might gradually see the economic
potential of growing 1/4 acre of true, heirloom tobacco, whatever else
they farm.

“Searching For Mama Coca” (2018) A digital ‘Cultivators Handbook’ for
natural Coca Leaf with hyperlinks to dozens of archival Coca resources. I
wrote this book because nobody with contemporary Coca growing experience
is able to share that knowledge without paying a severe price, so I
reached back centuries to those who knew everything about Coca
cultivation, and then I organized and hyperlinked their knowledge to make
it available in spite of the repression.

“Therapeutic Applications Of Coca ” (2017) This digital book is an
archival revival of a wonderful book by Angelo Mariani, a Corsican-French
adventurer and inventor who traveled in Bolivia and Peru and saw the
healing potential of Coca Leaf extracted in fine French red wine.
Mariani's Coca wine was the gold standard of natural Coca medicinal
tonics for nearly a century, and those same healing powers are waiting to
be re-discovered today.

“Hyper-Migraines & Exploding Brains: The Suppressed & Forgotten Coca Leaf
Cure”| (2016) Another archival revival of a centuries-old book detailing
how effective Coca Leaf teas and wine extracts are at treating migraines
and other neurological challenges.

“The Coca Leaf Papers ” (2015) This digital book is a collection of 6
key historical Coca books with their bibliographies hyperlinked to

extensive archival resources. This collection of ancient Coca books will
offer any Coca explorer a thorough historical appreciation of Mama Coca.

“Opium & The Opium Appetite ”. Another archival revival describing a
multi-generation addiction to Opium that overtook much of the world over
a hundred years ago but that has been largely forgotten and its lessons
lost. This book could serve as a set of historical lessons for
judging whether a public policy is sane or insane - repeating failed
history or trying a new approach.


https://www.amazon.com/Connoisseurs-Handbook-Marijuana-WIlliam-Daniel/dp/0000020214/ref=tmm_pap_swatch_0?_encoding=UTF8&qid=&sr=#customerReviews
https://www.amazon.com/International-Cultivators-Handbook-Opium-Hashish/dp/1453816291
https://www.amazon.com/Marijuana-Food-Handbook-Sensuous-Connoisseur/dp/0914171992
https://www.amazon.com/Cultivators-Handbook-Natural-Tobacco-Culture/dp/1451514646
https://www.amazon.com/Searching-Mama-Coca-Time-Travelers-Guide-ebook/dp/B07RMKBDL2
https://www.amazon.com/Therapeutic-Applications-Coca-Angelo-Mariani-ebook/dp/B0789NM5TC
https://www.amazon.com/Hyper-Migraines-Exploding-Brains-Suppressed-Forgotten-ebook/dp/B00HZP3I20
https://www.amazon.com/Coca-Leaf-Papers-Bill-Drake-ebook/dp/B00HQ1IH3S
https://www.amazon.com/Opium-Appetite-Alcoholic-Beverages-Pathologies-ebook/dp/B078X2D4QW

CROSS-CULTURAL HANDBOOKS, ESSAYS, STUDIES, & VIDEOS

In addition to my interest in natural medicinal and spiritul plants
I've always had a similarly intense interest in the spiritual
aspects of human culture. So much of our shared life experience is
conceptual and spiritual that cultural concepts and spiritual
experiences have always fascinated me in the same way the ancient
spiritual medicines do.

Here are some of the things I've published over the years in this
field.

“Understanding World Cultures through American Eyes” (2018/19, Seven
Volumes). The series currently includes The UK, The Netherlands,
Germany , Nigeria, Thailand, Australia, and Japan.

“Managing Culture Shock In America: An International Student
Guide” (2019, Free publication)

“Effective Multicultural Communications In American English ” (2019)
A book for international communicators in English from an American
cultural perspective.

“Managing Cultural Differences For Competitive
Advantage” (2007-2010; 24 full-length volumes; 10 hard copy and 24
digital)

International Straight Talk” Training Video/CBT series (1995-97)
Sponsored by US Small Business Administration, Texas Instruments,
Texas Utilities and GTE. Ten full-length country-specific videos
with accompanying computer-based interactive training app.
Countries: China, South Korea, Indonesia, India, South Africa,
Poland, Turkey, Mexico,

Brazil and Argentina.


Understanding%20World%20Cultures%20through%20American%20Eyes%E2%80%9D
https://www.amazon.com/Understanding-Culture-Through-American-Cultures-ebook/dp/B07MJ7C457
https://www.goodreads.com/book/show/45486487-understanding-japanese-culture-through-american-eyes
https://www.goodreads.com/book/show/50830755-understanding-nigerian-culture-through-american-eyes
https://www.amazon.ca/Understanding-British-Culture-American-Cultures-ebook/dp/B07M79593B
https://www.amazon.in/Understanding-Australian-Culture-American-Cultures-ebook/dp/B07MBZTKRR
https://www.kobo.com/us/en/ebook/understanding-german-culture-through-american-eyes
https://www.kobo.com/us/en/search?query=Managing+Culture+Shock+In+America%3A+An+International+Student++Guide
https://www.kobo.com/gr/en/ebook/effective-multicultural-communication-in-american-english
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