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Interest inCannabishas largely focused on its conten
of psychoactive substances (cannabinoids) or its poten
industrial use as a source of cellulose fibre. While tt
whole seed has long been used as a source of food,,:Igure 1. Cannabisseed, magnified (Courtesy of VIR.)
potential health contribution has never gained mucn
attention. Hemp seed shares with no other plant resougaticularly nutritious and its properties and potentials are
both a high content of easily digestible complete protelirerein explored.
and a rich endowment of oil providing a favorable ratio of The fruit of hemp is not a true seed, but an “achene”, a
the linoleic (C18:2w6) and linolenic (C18:3w3) essentiainy nut covered by a hard shell (Small 1979, Paris and
fatty acids required for proper human nutrition, ifNahas 1984). These are consumed whole, used in food and
addition to a significant contribution g@lammalinolenic folk medicinal preparations (Jones 1995) or employed as
(C18:3w6) acid of potential therapeutic efficacy. With a feed for birds and fishes. Whole hemp seed contains
recently acquired knowledge concerning the importanceagproximately 20-25% protein, 20-30% carbohydrates and
these fatty acids in the human diet, it is time to bottD-15% insoluble fiber (Theimer and Mdlleken 1995,
intensify research on their variable occurence amoiigeimer 1996), as well as a rich array of minerals,
varieties of hemp seed, and investigate methods of pdrticularly phosphorous, potassium, magnesium, sulfur
extraction and storage suitable for their preservation. and calcium, along with modest amounts of iron and zinc

- (Jones 1995, Wirtschafter 1995), the latter of which is an
Introduction important enzyme co-factor for human fatty acid
Cannabids probably one of the first plants to have beemetabolism (Erasmus 1993). It is also a fair source of
used (and later cultivated) by people (Schultes 1978arotene, a “Vitamin A” precursor, and is a potentially
Throughout history and in separate parts of the worldpportant contributor of dietary fiber. Most hemp seed
hemp has often been an important plant revered for @so contains approximately 25-35% oil, although one
psychoactivity and useful for medicine, as a source wdriety grown in Russia called “olifera” reportedly
fibre, and for the food provided by its seed. The seed oildsntains 40% (Small 197¢ Continued on pg. 4
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DEAR MEMBERSHIP

The last issue of the Journal of the International Hemp Association proved to be our most popular yet, and we are
seeing more small distributors carry it. Suggestions for additional venues would be appreciated. This issue was produced
by Dr. Hayo van der Werf in Colmar, France. Peer review and editing was contributed by our nveartblfax, the
Internet and conventional post.

In mid-May, David Watson and Rob Clarke traveled to the Vavilov Research Institute in St. Petersburg to begin the
VIR/IHA CannabisGermplasm Preservation Project for 1996. The project has once again been supported solely by
generous donations from IHA members Joyce Donoghue (US$10,000), Ohio Hempery (US$500), J. Craig Melville
US$130), Dr. Andrew Katelaris (US$100) and Hemptech (DF100). The budget for the 1996 reproduction of about 90
accessions is US$17,500 and US$5,000 is still owed. The Vavilov now has refrigeration equipment and electrical
generators for storing freshly reproduced seeds. Long-term refrigerated storage will allow reproductions every 5 to 10
years or more, rather than every 3 to 5 years, as with ambient temperature storage. This will enable us to complete the
first round of reproductions in 1996 or 1997, and begin to characterize the accessions with the aim of building a core
collection for use by hemp breedersCaAnnabiscore-collection would contain only accessions with genes for unique
agronomic traits, and duplicate accessions would no longer need to be maintained. Once a smaller core collection has
been established, the work and expense of maintaining it will be much reduced, and it will be much easier for breeders
to use. The VIR also supplied the IHA with 20 seeds from each of the approximately 400 accessions of its entire
Cannabiscollection for analysis of fatty acid content, to be performed by Roland Theimer and Helga Mdlleken at
Bergische Universitat in Germany. Results of this survey will appear in a later issue of this journal.

The IHA “CannabisEducational Package” offer appearing on the back cover of our last issue has been well-received
by our members, and the first 25 have been distributed. Many of our members are involved in the hemp business and
have made generous donations of their products and explanatory information. As a result, the conteDénoélie
Educational Package has considerably increased from our original modest goal, and we hope that the assortment of hemp
items and information will continue to grow. In the future, we would like to include additional supplementary
transparencies and samples earmarked for the use of s@anifiabisspecialty interest groups.

The bad news is that the Colorado bill was again (rather narrowly) defeated, primarily due to misguided intervention
from the drug-enforcement lobby. Our condolences to those who have worked so hard on this project. Maybe later.....
The good news is that the first American industrial hemp initiatives passed in Hawaii on April 12 and in Vermont on
May 16. Both of these bills were less ambitious than the Colorado bill and that may have helped their passage.

With the German legalization of industri@annabisfor this growing season, their situation is developing rapidly.
Farmers with end-user contracts have planted and will be eligible to receive a subsidy of approximately
DM1500/hectare. These recent developments will inevitably result in cheaper and logistically easier raw material
sourcing for the German hemp movement.

The IHA has continued its policy of making small amounts (5 kg) of seed available to interested parties and presently
has 12 varieties available. Some of these seed varieties are EC-approved for subsidy in European member countries.
Those in the Southern Hemisphere may want to order soon for the September planting season. However, they should be
aware that these varieties were developed for latitudes greater than 40 degrees and will flower prematurely in tropical
environments.

It is not too early for a reminder that several hemp events are being held for this Autumn. Preliminary announcements
have even been made for conferences scheduled in the Spring of ‘97, for details see page 45 of this issue.

Overall, this year promises to be one of steady progress. Members are invited to contact us if we can be of any
assistance (andce-versa).

Irene Bijl Robert Clarke David Pate David Watson Hayo van der Werf
Treasurer Projects Manager Secretary Chairman Editor-in-Chief

The Journal of the International Hemp Association is a bi-annual publication of the International Hemp Association (IHA),
Postbus 75007, 1070 AA Amsterdam, The Netherlands. Tel./fax: +31 20 6188758, e-mail: iha@euronet.nl  ISSN nr 1381-091X.

The International Hemp Association is a tax exempt non-profit organization; United States Federal Tax Registry No. 93-1186937.
©1996, International Hemp Association. All articles accepted for publication by this journal are copyrighted by the IHAherdesisor
retains their copyright. The IHA reserves the right to reprint copyrighted articles or to supply them to third partiesolNbipamtiblication
may be reproduced, stored in a retrieval system or transmitted in any form or by any means without the prior written péthressidiisher,
the International Hemp Association. The publisher is not responsible for statements and opinions expressed by the @&ithdybcatitm.
Although all advertising material is expected to conform to the best ethical standards, inclusion in this publication cinegitnt a
guarantee or endorsement of the quality or value of such a product or of the claims made of it by its seller.

The International Hemp Association is a non-profit organization established in 1992 to promote the beneficial uses oflhetsip pro
worldwide. The organization encourages and facilitates the accumulation and exchange of inform@ammaisis sponsors projects in
several countries and publishes this journal for its members. The IHA is supported by memberships and by donations friomsfoundat
corporations and individuals.

Although many IHA members may feel that in light of the great economic poten@arofabis the current legal restrictions hampering
Cannabisresearch and hemp cultivation should be reconsidered, the IHA does not endorse a political €anoatidegislation, nor will
it serve as a forum for th@annabis legalization debate.
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LETTERS

Breeding genealogies

To: Etienne de Meijer and the IHA the hybrid grew quite tall. Of course, ‘Chinamington’, as
Let me compliment you on your thorough discussion tfie entire Kentucky Hemp lineage, is lost.
breeding genealogies in the December issue of the Journal Dr. Bocsa also informed me that the monoecious
of the International Hemp Association. You drew yourcharacter, used by von Sengbusch in Germany in
discussion of Lyster Dewey's breeding from the 192®Heveloping Fibrimon, was isolated by Greisko in
piece, which means you did not mention the lasRussia. He also brought to my attention that McPhee in
cultivar which was his crowning accomplishment,the US had performed basic experiments on sexual
‘Chinamington’. Writing retrospectively after his variants earlier, in the twenties. [McPhee, H. 1925. The
retirement in 1935 (his program was terminated in '33)genetics of sex in hemp. J. Agric. Res. 31: 935-943.]
Dewey wrote of Chinamington: "The hemp breeding One last point: In his article (JIHA 2: 79-82), V. P.
work, carried on by the Bureau for more than 20 years, w&Sitnik says, "In the 1990's, to solve the problem of drug
discontinued in 1933, but practical results are still evidentise, the Institute...obtained the highly productive and
in commercial fields. A hemp grower in Kentucky non-drug varieties..." This implies that previous fiber
reported a yield of 1,750 pounds per acre of clean, dewarieties had been used for drug purposes. The
retted fiber from 100 acres of the pedigreed varietymisinformation that hemp varieties have ever,
‘Chinamington’ grown in 1934. This is more than twice anywhere, been divertible for drug use is something we
the average yield obtained from ordinary unselected hempave to deal with constantly. While in Russia last year,
seed. " I was told by Russian hemp producers that they were
| was told by Dr. Bocsa of the GATE Research Instituteold (by their superiors) that the crop's THC level
at Kompolt in Hungary, that Dewey sent Chinamington tancreased with each reproduction and that was why they
Fleischmann (the founder and director of the GATEhad to return regularly for new breeders’ seed. This is
Institute from 1918 to 1951) and that it was used as oneertainly untrue. Hemp does not become smokeable, no
side of the first hemp hybrid, the other side was Kompoltimatter what you do to it. We must be careful not to give
Dr. Bocsa said that Chinamington was later than Kompolttredence to the rampant worldwide belief that hemp is
and photoperiod manipulation was required to make thdivertible, or ever was.
cross, so it was not amenable to large scale production, but Sincerely, David P. West, Ph.D.

Membership

The IHA has three types of membership: Student (US $25/NLG 40 per year), Individual (US $50/NLG 80 per year) and
Sustaining/Business (US $100/NLG 160 or more per year). In order to be listed by your business name you must join at the
Sustaining/Business level. Members may order additional or previous issues for US $10 (postpaid), non-members pay US $ 15 (post
paid). Members joining after June may join for the next year and purchase the issues of the current year. Payments niay be made
International Postal Money Order, American Express/Thomas Cook Money Order, AmEx credit card or personal check for US $.

Authors who contribute an accepted article to the journal will receive a year's membership, including a subscriptionrto this jo
nal. Sustaining members can direct their contribution toward any specific project they prefer. A financial audit of in@perand
ditures is available to sustaining members.

Submission of manuscripts

The IHA Journal publishes original research, literature reviews and news items on hemp. Preferably, contributions shaeéd not ex
10 double-spaced typed pages (ca. 4000 words). Longer contributions may be accepted if they can be serialized in twe issnsscutiv
Manuscripts can be submitted in triplicate to: IHA Journal, Editorial Office, Postbus 75007, 1070 AA Amsterdam, The NetBedands
a paper is accepted, the preferred medium of submission is on disk (Macintosh or MS-DOS format), preferably MS Wordr5.0 or late
with accompanying manuscript. A guide for authors can be obtained from the IHA.

Editor-in-Chief: Hayo M. G. van der Werf

Editorial Advisory Board:

Ivan Bécsa, GATE Agricultural Research Institute, Kompolt, Hungary

Robert C. Clarke, PharmTex Consulting, San Diego, California, USA

Sebastiaan Hennink, Hemp Agronomy Consultant, Netherlands :

Michael Karus, nova-Institute, Hurth/Cologne, Germany Prl nted On
John M. McPartland, Vermont Alternative Medicine, Middlebury, Vermont, USA

Raphael Mechoulam, Hebrew University, Jerusalem, Israel 100%
Etienne P. M. de Meijer, HortaPharm BV, Amsterdam, The Netherlands

David W. Pate, HortaPharm BV, Amsterdam, The Netherlands

Gertjan van Roekel, ATO-DLO, Wageningen, The Netherlands hem p paper
David P. Watson, HortaPharm BV, Amsterdam, The Netherlands

Donald Wirtshafter, Ohio Hempery, Athens, Ohio, USA

Production: INRA Agronomie, Colmar, France and bprepress, Amsterdam, The Netherlands
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Continued from pg. 1Mathieu 1980) and a Chineseelevation in temperature. Best quality oil is obtained from
variety was claimed to slightly exceed this figure (Jondgke first fractions recovered. Approximately 35% of the
1995). available oil remains in the seed cake (Jones 1995). The

This highly polyunsaturated oil has uses similar to thgiressing process is sometimes repeated with this crushed
of linseed oil (e.g., fuel for lighting, printer’s ink, woodresidue to obtain a small additional amount of oil,
preservative), but also has been employed as a ralthough quality is decreased.

material for soaps and detergents (Olschewski 1995) andThis “cold pressing” does not allow an extraction yield
as an emollient in body-care products (Rausch 199%qual to that of techniques employing solvents or high
However, it is the nutritional qualities of the oil that ardemperatures, but it has the advantage of minimizing
particularly important. The crushed seed by-product @egradative changes in the oil. A small amount of oil is
suitable for animal feed as well as a human stapddso unrecovered during the subsequent filtration process.
(Grinspoon and Bakalar 1993, Small 1979, Paris ariurther refining procedures should be avoided in order to
Nahas 1984), due to its spectrum of amino acids, includipgeserve the native qualities of this product. Bottling must
all 8 of those essential to the human diet (Jones 19%g,cur quickly and filling under nitrogen into opaque
Wirtshafter 1995), as well as carbohydrates and a smhbittles, then refrigerating, offers significant protection
amount of residual oil. Its protein is primarily edestin (Stagainst oil degradation due to oxidation and the action of
Angeloet al 1968), a highly assimilable globular proteinlight, although freezing is necessary for long-term storage.
of a type similar to the albumin found in egg whites andddition of anti-oxidants extends shelf life of the product
blood. However, heat-treating whole hemp seed denatuiegsroom temperature (McEvat al 1996).
this protein (Stockwellet al 1964) and renders it - ]
insoluble, possibly affecting digestibility. Oil composition and properties

An ideal seed hemp variety would produce a high yield Non-refined hemp seed oil extracted by cold-pressing

of seed (normally 0.5-1.0 t/ha) containing a higimethods varies from off-yellow to dark green and has a
percentage of good quality oil. Highly branched varietiegleasant nutty taste, sometimes accompanied by a touch of
are usually preferred. For seed production, male plants digerness. The seed (and therefore the extracted oil)
sometimes removed after pollination has occurred, mormally does not contain significant amounts of
order to leave more space for female plants. Matstiel  psychoactive substances (Paris and Nahas 1984, ¥ieira
(1980) have noted that seed yield can be doubled usialg 1967). Trace amounts of THC, sometimes found upon
monoecious varieties, although this sexual type suffeamalysis, are probably due to contamination of the seed by
some inbreeding depression. Cultivation of a monoecioaslherent resin or other plant residues (Matsuredgal
strain in Switzerland yielded up to approximately 1.3990, Mathé and Bdécsa 1995), although reports to the
metric tons of seed per hectare in 1995 (unpublished datedntrary exist€.g, Patwardharmet al 1978).
but lower yields are generally reported (Mathieu 1980, Analytical data reported for the fatty acid composition
Hoppner and Menge-Hartmann 1994). Highest seed yields hemp seed oil (Weil 1993, Kralovansky and Marthé-
are obtainable with unisex female varieties, such &chill 1994, Hoppner and Menge-Hartmann 1994,
Uniko-B (B6csa 1995). The number of flowers per plaritheimer and Mdlleken 1995, Wirtshafter 1995), together
and, therefore, the quantity of seed produced, can b&th an analysis performed on an oil produced in
increased by “topping” the plants when they are 30-50 cBwitzerland from a monoecious variety (unpublished
high. Maximum seed yield requires that hemp be sown data), reveals that it is unusually high in polyunsaturated
a much lower density than for fibre (Reichert 1994)atty acids (70-80%), while its content in saturated fatty
However, weeds can prosper if planting density is toacids (below 10%) compares favorably with the least

sparsed.g, 25/n?). saturated commonly consumed vegetable oils (Table 1).
) This high degree of unsaturation explains its extreme
Extraction methods sensitivity to oxidative rancidity, as the chemical “double-

Extraction of oil from hemp seed is not being carriethonds” that provide such unsaturation are vulnerable to
out on a large scale at the present time. That beiagtack by atmospheric oxygen. This degradation is
processed, is sometimes relatively unhomogenous, mataczelerated by heat or light. For this reason, the oil is
seeds mixed with green ones. This is due to the difficultynsatisfactory for frying or baking, although moderate
of finding the optimal time for harvesting, since not alheat for short periods is probably tolerable. It is best
seeds reach maturity simultaneously, especially in hemgpnsumed as a table oil, on salads or as a butter/margarine
undeveloped for seed production. The presence of unripebstitute for dipping bread, similar in use to olive oil.
seeds not only increases seed crop moisture content, it @soper steam sterilization of the seed probably does not
lowers oil yield and modifies its taste. cause significant damage to the oil, but does destroy the

After harvest, hemp seed undergoes a drying procassegrity of the seed, allowing penetration by air and
that reduces its moisture content to 10% or less, so asntolds. If this procedure is required, it should be done at a
prevent sprouting during storage. Batches of this materiagally bonded facility immediately before release of the
are then fed into a hydraulic screw press and a pressureseéd for further processing. By the same reasoning, one
500 bars is progressively applied, resulting in only a minghould avoid eating whole hemp seed that has been
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Table 1 Profile of hemp seed compared to common edible oils (% total fatty acids). Adapted from Erasmus 1993.

Less healthy/Chemically stable <----> More nutritious/Chemically unstable

“Saturated” “Monounsaturated” “Polyunsaturated”

Palmitic Stearic Oleic Linoleic Linolenic

(C16:0) (C18:0) (C18:1w9) (C18:2wb) (C18:3w3)
Hemp 6-9 2-3 10-16 50-70 15-25
Soy 9 6 26 50 7
Canola 0 7 54 30 7
Wheatgerm 0 18 25 50 5
Safflower 0 12 13 75 0
Sunflower 0 12 23 65 0
Corn 0 17 24 59 0
Cottonseed 0 25 21 50 0
Sesame 0 13 42 45 0
Peanut 0 18 47 29 0
Avocado 0 20 70 10 0
Olive 0 16 76 8 0
Palm 85 0 13 2 0
Coconut 91 0 6 8 0

subjected to any cooking process, unless reasonably frestiteria are also crucial for representative analyses.

The two polyunsaturated essential fatty acids, linoleic )
acid (C18:2w6) or “LA” and linolenic acid (C18:3w3) or GLA sources and importance
“LNA”, usually account for approximately 50-70% and Gammalinolenic acid (C18:3w6) or “GLA” is found in
15-25% respectively, of the total seed fatty acid contentinute quantities in most fats of animal origin (Horrobin
(Theimer and Modlleken 1995, Rumyantseva an@990a, 1990b). Oats and barley also contain small
Lemeshev 1994). Such a 3:1 balance has been claingdounts. Human milk contains some GLA (Carter 1988),
optimal for human nutrition (Erasmus 1993) and idut any significance is probably overshadowed (Erasmus
apparently unique among the common plant oils (Table 1)993) by the greater presence of its metabolic derivative
although black currant seed oil approaches this figutBhomogammalinolenic acid or “DGLA” (C20:3w6).
(Table 2). Cannabisseed from tropical environments GLA is available exclusively in health food shops or
seems to lack significant quantities of LNA (ElSohlypharmacies, mostly as soft gelatine capsules, and is not

Table 2 Oil profiles of major GLA sources (% total fatty acids). Adapted from various sources.

Palmitic  Stearic Oleic Linoleic Linolenic  gammaLinolenic
(C16:0) (C18:.0) (C18:1w9)C18:2w6) (C18:3w3) (C18:3wb)

Hemp 6-9 2-3 10-16 50-70 15-25 1-6
EveningPrimrose 4-12 1-7.5 4-12 65-72 0 3-15
Black Currant 6-7 1-2 9-11 45-60 12-15 15-19
Borage =il ~4 ~16.5 =87 <1l =23
Fungus Kucor) 9-12 1-2 20-40 18-20 0 20-40

1996, Theimer and Molleken 1995). Temperate varietipund in oils usually consumed by most people. Good
oils are less saturated, perhaps due to a natural selectiordnrces of GLA include the blue-green al8pirulina
northern latitudes for oils with a higher energy storageé-1% of dry weight) and (Table 2) evening primrose oil,
capacity or which remain liquid at a lower temperature. hllack currant seed oil, borage oil and some fungal olils.
will be interesting to see if this trend continues for NordiBlack currant seed oil also reportedly contains up to 9%
hemp varieties. The range of results found in some analys¢saridonic acid (Erasmus 1993) or “SDA” (C18:4w3),
may be attributable to differences in crop ripeness, sineéthough 2-4% is more usual (Clough 1996). Hemp seed
formation of polyunsaturated fatty acids is incomplete inil from sterilised seed analyzed in the US contained 1.7%
immatureCannabisseed (EISohly 1996). This suggests thaGLA (Weil 1993, Wirtshafter 1995), but higher levels (3-
a maximum ripening of the seed and the culling d%) have been measured by German investigators
immature seed are important considerations for th@&heimer and Molleken 1995, Theimer 1996), although it
production of a quality oil. Likewise, proper seed sampling apparently rare in most tropical varietiesG#nnabis
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(EISohly 1996). However, absolute amounts of GLA arenly relatively small amounts of GLA when compared to
not the only criteria for ranking the desirability of an oilmore established sources, this is probably sufficient for
The particular arrangement of these fatty acids on glycemolany of those who cannot efficiently convert LNA to
(as the natural triglyceride), as well as differences iBLA, and helps to prevent GLA overconsumption. In
possible toxicity among the various oils, may be importamiddition, because of its ease of cultivatiGannabismay
(Horrobin 1994). possess the potential to become an alternative raw material

The potential physiological effects of GLA have beesource for the production of isolated forms of GLA as a
extensively investigated only recently. In the body, GLApecial dietary supplement.
is normally derived from LA and serves as an Much work remains to be undertaken with the existing
intermediary for the formation of longer-chain fatty acidgultivars, as well as indigenous landraces and feral strains.
and eicosanoids. Eicosanoids are short-lived hormone-liRemajor research priority must be the full characterization
substances which fulfill numerous vital roles, rangingf oils obtained from diverse hemp sources. There exists
from control of inflammation processes and vascular toremnsiderable potential for development of varieties
to initiation of contractions during delivery. The metaboliproviding larger yields of seed containing a higher oll
conversion of LA to GLA is slow in mammals. Further, itcontent with a consistent fatty acid profile. Knowledge of
has been suggested that due to stress, ageing or pathokgyironmental influences on seed quality and the
(e.g, hypertension, diabetesgtc), formation of a development of improved agricultural methods will also
sufficient amount or balance of eicosanoids may beontribute to the future success of this plant. In addition,
impaired. This problem may be relieved by direct GLAmportant questions remain concerning this oil's physico-
supplementation (Horrobin 1990a, 1990b), althougbhemical properties, triglyceride structures, and
caution is warranted since overconsumption could kghysiological effect, as well as the methods of extraction
harmful (Phinney 1994). Its alleviating action on psoriasignd storage that are most economical and best suited to
atopic eczema, and mastalgia are already well documenf@dserve its unique nutritional qualities.
and GLA preparations are now frequently prescribed for
the treatment of the latter two disorders. GLA has alddeferences
been under investigation for its beneficial effects ifdcsa, I., 1995. Personal communication.
cardiovascular, psychiatric and immunological disordefarter, J.P., 198&ammalinolenic acid as a nutrienftood Technology
(Horrobin 1990a, 1990b, 1992). o (): 282 o

. ough, P., 1996. Personal communication.

If a favorable response to GLA supplementation doggsqniy, M., 1996. Personal communication.
not occur, additional application of stearidonic acid (SDAgrasmus, U., 199Fats that heal, fas that kilAlive Books, 7436 Fraser
or use of black currant seed oil may be indicated, since therive, Burnaby, B.C., Canada V5J 5B9.
same enzymede|ta.6_desaturase) that converts LA toGI’inSpOOH, L. and J.B. Bakalar, 1993. Chapter 1, The histd@pohabis
GLA is also responsible for converting LNA to SDA Pages 1-23 iMarihuana, the forbidden medicinéale University Press,
(Erasmus 1993). However, relatively few people suffq_r|..NeW Haven, CT, USA

_ . ! Oppner, F. and Menge-Hartmann, 1994. Anbauversuche zur

from a defect in this enzyme compared to the nearlysickstoffdingung und  Bestandesdichte  von  Faserhanf.
universal lack of adequate LNA levels in the diet. A Landbauforschung Volkenrodd(4): 314-324.
chronic LNA deficit is best acutely treated with flax seedforrobin, D.F., Ed., 1990@mega-6 essential fatty acid#filey-Liss, New
(fresh linseed) oil, although it is unsuitable for prolonged York. NY, USA. S o _
consumption due to an imbalance in its LA (14%) to LNAiorrobm, D.F., 1990bGammalinolenic acid: an intermediate in essential

. . . fatty acid metabolism with potential as an ethical pharmaceutical and as
0
(58%) content, a ratio approximately equal, but inverse, to_ ¢ 4 rev. Contemp. Pharmacotherdp 1-45.

that of hemp (Erasmus 1993). Horrobin, D.F., 1992. Nutritional and medical importance of gamma-
linolenic acid.Prog. Lipid Res31(2): 163-94.
Future prospects Horrobin, D.F., 1994. Natural does not equal sd&&armaceutical

Questions remain concerning the reasons which haverSeChEO"i%gBE\l“'?Fi@eclemge“ F;PS; 1?-15'63% A Sinforest
. . es, K., \utritional ana medicinal guide to nhemp se Infores
far prevented a more extensive consumption of hemp Se(ggotanical Laboratory, P.O. Box 1793, Gibsons, B.C., Canada VON1VO.

oil. It is pOSSIble that the hlst0r|cally S|gn|f|cant uses 0f(ralovansky, U.P. and J. Marthné-Schill, 1994. Data composition and use
hemp {.e., fibre, medicine, whole seed, psychoactive value of hemp seed (Hungarian with English summalyyenytermeles
drug) took priority over its potential utilisation as a source 43(5): 439-446.

of oil. Secondly, many other plant sources of oil have bedthé, P. and . B6csa, 1995. Can THC occur in hemp seed oil? JIHA 2(2):
found more adequate in terms of yield and chemical 59.

. . . athieu, J.-P., 1980. Chanvre (hemfgchn. Agric5: 1-10.
stability of their oil, and the nutritional value of hemp see%atsunaga’ T. H. Nagatomo, I. Yamamoto and H. Yoshimura, 1990.

oil was little known. Fina“Y- _the _relatively recem_ “anti-  |gentification and determination of cannabinoids in commercially-avail
drug” ban on hemp cultivation in many countries has able Cannabis seeHisei Kagaku36(6): 545-547.
prevented food scientists from investigating in more deptficEvoy, C., M. Edwards and M. Snowden, 1996. An overview of antioxi
the wide range of potential uses for this seed. dant, preservative and solvent excipients used in the pharmaceutical
Probably no other single source of oil offers a morg "Ndusty-Pharmaceutical Technology Europ(): 36-40.
. . Ischewski, M. 1995. Umweltvertragliche Tenside fur Wasch- und
favorable human dietary balance of the two essential fat

A ’ - yReingungsmittel auf Naturstoffbasis. Pages 562-56Biaresource
acids, LA and LNA. Even though hemp seed oil contains yemp 2nd edition. nova-Institute, Rosenstr. 53, 50678 Cologne,
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Germany. Pages 171-211 in Small E, efhe species problem @annabis. Corpus,
Paris, M. and G.G. Nahas, 1984. Botany: The unstabilized species. Pages Joronto, Canada.
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Report of Italian VIR/IHA CannabisGermplasm Preservation Project - 1995

Alexandra Doubovskaja Andrea Sonning Ugo De Coratd Lyudmila Rumyantseval, and Robert C. Clérke

1 N. I. Vavilov Institute of Plant Industry, 42 Bolshaya Morskaya Street, 190000 St. Petersburg, Russia;
Institute for New Technology, Energy and the Environmeiftisaia Station, S. S. Jonica 106, 75025 Policoro
(Matera), Italy and3 Casaccia Station, 301 Anguillarese Street, 00060 S. Maria di Galeria (Rome), ltaly;

4 International Hemp Association, Postbus 75007, 1070AA Amsterdam, The Netherlands

Doubovskaja, A., A. Sonnino, U. De Corato, L. Rumyantseva and R. Clarke, 1996. Report of Italian VIR/IHA
CannabisGermplasm Preservation Project - 1995Journal of the International Hemp Associati®fl): 7-9.

Fourteen accessions Gannabisfrom the germplasm collection of the Vavilov Institute were sown at 7 locations in
Italy in 1995 for germplasm maintenance and reproduction of seed reserves for distribution. Ten accessions yielded from
73 to 7,500 grams of seeds. The other 4 yielded no seeds. The plant paflog@opsis spand Macrophomina
phaseolingTassi) Goid. were reported on the hemp plants near Policoro.

Introduction material was introduced to the collection from lItaly,

In 1993, the N. I. Vavilov Institute of Plant IndustryChina, Turkey and Bulgaria, and represents varieties, lines
(VIR), with the support of the International Hempand local populations (Table 2). For the purpose of
Association (IHA), began a program to preserve itgermplasm maintenance three collection accessions with
Cannabisgermplasm collection. In 1994 the project washe origin from Italy and China were sown in two plots at
expanded to the Ukraine and ltaly. Accessions of Italighe Trisaia Station of the Institute for New Technology,
origin were selected for sowing in Italy in order toEnergy and the Environment (ENEA) near Policoro. The
reproduce them in the most suitable conditions. Anotheistance between the plots was 850 meters and contained
goal of this project was to return to Italy its own hemprees and high buildings. At one plot were planted a
germplasm to conserve it not only in the VIR Gene Bankandrace accession from Italy (n.112) and 'Chain-Chgo’
but in Italian Gene Banks also. The VIR collectiorfrom China (n.182) with a difference in vegetative cycles
contains 8 ltaliaCannabisaccessions (Lemeshet al  of 22 days. The Italian early-ripening accession was sown
1994), and most of them were of low viability. All Italian10 days before the Chinese late-ripening variety to avoid
accessions in threatened condition were sown in Italy gtray pollination. Shared plantings of temporally isolated
1995. varieties allows twice as many reproductions in the same

Accessions of a Chines@annabisgroup with long amount of space. The Chinese accession Shan-Ma (n. 321)
vegetative cycles were also chosen for sowing in Italy ivas planted at the second plot.
1995. It is difficult to reproduce them in northern Russia The first accession was sown on May 22. The seeds
and the dissolution of the Soviet Union caused theere sown in densely planted rows spaced 30 cm apart.
separation of some southern VIR stations outside Russi@he size of the plot varied from 5-&mepending on the

) number of seeds. The plots were irrigated after sowing and

Materials and methods later on depending on plant conditions. The soil was

Fourteen accessions of hemp from the VIR Germplaspredominantly composed of red clay.
collection were sown at 6 locations in Italy (Table 1). This The other 7 accessions were sown in order to look for
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Table 1 Participants of the VIR/IHACannabisGermplasm Preservation Project in Italy - 1995.

Responsible Organizations VIR Catalog No.
Experimental Institute of Industrial Crops of Bologna, Dr. Paolo Ranalli 278, 462
University of Bologna, University of Milan, Prof. Maria T. Amaducci 280, 282
Peasant Civilization Museum of Bologna, Mr. lvano Trigari 195
General Agriculture and Grass Crops Inst., Sassari, Prof. Giuseppe Rivoira 184, 336
Institute for New Technology, Energy and the Environment:
Casaccia Station of Rome, Dr. Andrea Sonnino 181, 279, 323, 340
Trisaia Station of Policoro, Dr. Alexandra Doubovskaja 112, 182, 321

the possible correlation between the contents @fverage of 12 mm. Because of this both early-ripening
tetrahydrocannabinol (THC) and some clearly visiblgarieties and late-ripening varieties found good conditions
early developmental morphological markers. Fivéor maturation.
accessions with high-THC from the IHA, and variety The number of plants was calculated at the beginning of
'Yellow stem' and line 'Foglia Pinnatofida' from VIRgrowth or at complete flowering (total plant number), and
collection were investigated; but they did not show thkefore the harvest (female plant number). The average
yellow color of the stem and the pinnate type of ledieight of plants for the plot was measured before the
respectively. Six from the seven accessions were takbarvest. The vegetative cycle was calculated from the day of
away at the phase of 6-8 pairs of leaves, before the fisgiwing to the day of complete maturation and/or harvesting.
male flowers opened. The variety 'Yellow stem' was left at
the plot to look for the stem color at a later phase &Results
vegetation. Ten reproductions yielded from 73 to 7,500 grams of
Four accessions were sown at the Casaccia Stationsekds. The largest yields were obtained in the Industrial
ENEA near Rome on two double plots: the ItaliarCrops Institute and in the Peasant Civilization Museum of
'‘Bolognese’ (n.279, vegetative cycle 140 days) together wlBmlogna from Italian hemp accessions (Table 2).
the Chinese 'Sen-Ma' (n.323 166 days), and the BulgarianFour accessions (ns. 181, 280, 282, 340) yielded no
'J-3' (n.340 140 days) with the Chinese 'Sar-San' (n.181 188ds because of the poor germination or the absence of
days). The sowing method was similar of that at the Trisaigermination (Table 2). Accession n. 280 did not germinate
Station. in spring and was sown again with the remaining seeds.
At the Peasant Civilization Museum of Bologna, th&he plants were transferred into the greenhouse to obtain
local Italian variety (n.195) was sown on April, 15 on a plasome seeds during the winter period.
of 16 n?. The distance to other hemp sowings was 5 km. The vegetative cycle varied from 119 to 176 days for
The plants were covered with nets at the time of ripening te Italian accessions of hemp and from 115 to 144 days
protect the seeds from birds. The plots were irrigated twider the Chinese ones. The plant height varied from 90 to
The soil was clayish. 350 cm for the Italian hemp accessions and from 95 to 195
The accession 'Distretto di Fatza' (n.280) originally fromram for the Chinese ones.
Turkey was sown at the University of Bologna, and the The plants of the variety 'Yellow stem' developed
Italian accession 'Carmagnola’ (n.282) was sown nedifferent shades of the stem color from green to almost
Milan. At the Industrial Crops Institute of Bologna twoyellow. The seeds from two plants with the most yellow
Italian accessions 'Napoletana' (n. 278) and 'Linea a fogéieem color were harvested for later experiments.
pinnatofida' (n. 462) were sown on April, 3 and May, 22 Two fungal diseases were identified on the plants at the
respectively. The distance between the plots was more tHaNEA Trisaia Station near Policoro. The "bad withering"
70 km and the size of the plots were 48 and 80The disease became apparent as complete withering of the plant
seeds were sown in the rows spaced 48md 100 cm apart at the beginning of maturation. The seeds of infected plants
with the distance between the plants in the row 13 and ®@re visibly normal and they ripened normally; 15-20 days
cm. The soil was clayish. earlier than the seeds of the healthy plants. Fourteen percent
Two Chinese accessions 'Tin-Yan' (n.184) and 'Dun-Maf the plants were infected in the plot of accession n. 321.
(n.336) were sown at the General Agriculture and Gra3$iere were black microsclerotia on the roots of infected
Crops Institute of Sassari on May, 29 and on June,@ants (Figure 1). According to Ferri (1959) it was
respectively. The distance between the plots was more thdacrophomina phaseolin@l'assi) Goid., which is usually
100 km. The seeds were sown in densely planted rowansmitted by vegetative remains.
spaced 50 cm apart. Another disease became apparent as numerous little
Agrometeorological conditions in Italy during 1995 wereblack picnidia on the stem around the branch. The zone of
favorable for the growth of hemp. The spring, first half oinfection was clearly distinct from the healthy tissue
summer and autumn were hot and dry. August was hunfigigure 2A) or it had no clear border (Figure 2B). The
with frequent rainfall totaling 96 mm compared to theonidia of the fungi were unicellular with two nuclei,
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Table 2 Results of ItaliafVIR/IHA CannabisGermplasm Reproduction Project-1995.

VIR Name/Origin Total Female Plant Seed Veg.
Catalog plants plants height yield cycle
No. n n cm g days
112 Local, Italy 1277 519 90 634 90
195 Local, Italy 472 240 250 4,000 160
278 Napoletana, Italy 600 360 350 7,500 -
279 Bolognese, Italy 226 171 150 585 -
282 Carmagnola, Italy 4 0 - - -

462 Linea a foglia pinnatofida, Italy 922 377 180 5,400 -
280 Distretto di FatzaTurkey - - - - -
340 J-3, Bulgaria - - - - -
181 SarSan, China - - - - -
182 Chain-Chgo, China 604 234 151 73 144
184 Tin-Yan, China 123 80 - 2,200 -
321 Shan-Ma, China 125 77 190 1,056 121
323 Sen-Ma, China 63 33 95 122 -
336 Dun-Ma, China 494 289 - 2,632 -

suggesting a classification &homopsis sp (Von Arx, Hemp Industry of Vimercate (Milan). Part of the seeds will
1981). This infection is usually transmitted by watebe preserved in Italy. The remaining seeds have been sent to
(Goidanich, 1975). There are no data about the possibilitye VIR.

m

Figure 1. Microsclerotia ofMacrophomina phaseolin@assi) Goid. on  Figure 2. The picnidia ofPhomopsisp. on the stem of the hemp plant
the root of the hemp plant at the ENEA Trisaia station in 1995 (Photo (at the ENEA Trisaia station in 199&.- the zone of infection is clearly
Mazzei). located, B - the zone of infection is without border (PhotM&zzei).

of transmission of these two diseases by the seeds.  Acknowledgment
) This project was possible, thanks to support from the
Conclusions International Hemp Association and the participation of
In the first report of the VIR/IHA Cannabis GermplasnProf. Maria Teresa Amaducci, Prof. Alessandro Bozzini,
Preservation Program two key requirement were defin€t. Giancarlo Messagi, Dr. Paolo Ranalli, Prof. Giuseppe
to consider an accession adequately reproduced: at ldastoira and Mr. lvano Trigari.
1000 plants have to produce at least 200 g of seed
(Lemeshev et al. 1994). References
Due to poor germination only 7 from 10 sown accessioifsrri, F. 1959.Mal seccho in Atlante delle avversita' della canapa
reproduced sufficient quantity of seed. Among these 7 Edizioni Agricole Bologna: 24, 25.
accessions, only one had a sufficient population size. Goidanich, G. 1975Manuale di patologie vegetaWol. Il. Edizioni
All reproduced seeds of the Chinese accessions and 49'cole, Bologna: 911-928. ,
part of the seed of each Italian accession have been Serjnefgeshev, N.', L. Rumyant§eva, and'R. C. Clarke 1994.1. Maintenance of
the gene bank of the VIR. The remainder of the seed of eaclg\heCannabxs germplasm in the' Vavilov Research'ln.stltu.te Gene Bank
. . . . - 1993.Journal of the International Hemp Associatibfl): 1, 3-5.
Italian reproduction will be prese_rve_d in Ita_ly‘ . Von Arx, J.A.,, 1981.The genera of fungi sporulating in pure culture
A sample of seeds of the Italian industrial hemp variety ; cramer FL-9490 Vadus, Liechtenstein.
"Carmagnola" has been received by the National Flax and
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Maintenance of Cannabisgermplasm in the
Vavilov Research Institute Gene Bank - 1995
Sofia Kutuzovéa, Lyudmila Rumyantse¥and Robert C. ClarRe
1 Project Chief and Researcher,

N. I. Vavilov All-Russian Research Institute of Plant Industry, St. Petersburg, Russia;
3 International Hemp Association, Postbus 75007, 1070 AA Amsterdam, The Netherlands

Kutuzova, Sofia, L. Rumyantseva and R. C. Clarke., 1996. Maintenance ©6&nnabisgermplasm in the Vavilov
Research Institute Gene Bank - 1995lournal of the International Hemp Associati®fi): 10-12.

Ninety-two samples of th€annabiscollection were planted on the isolated plots of Kuban, Ustimovka, Ekaterinino
and Pavlovsk Experiment Stations of the VIR with the purpose of reproduction and maintenance of their viability.
Reproductions were received from 74 accessions; 4 did not germinate, 5 were stolen, and 9 failed to mature seed.

Introduction Results

Hemp is a traditional and important industrial crop for On isolated plots of Pavlovsk Station 19 accessions of
Russian agriculture. However, in recent years the areash&fmp belonging to the dioecious Northern and Middle
its cultivation have sharply diminished. Only 8,000Russian groups were planted. The minimum distance
10,000 hectares were cultivated in 1995. Since Rusdiatween plots was 2 km. The plots were protected by
became cut off from the major cotton-producing areas leavy forest cover and landscape relief providing
the south, the demand of the national industry in tredditional isolation. Meteorological conditions in 1995
country's own natural fibers (including that of hemp) hawere even more unfavorable than in 1994. In May and
grown considerably. Hence, there is again a tendency one cold and rainy weather led to soaking of the soil,
develop and enhance cultivation and seed productievhich caused delays in plowing and cultivation of isolated
technologies for commercial hemp cultivars as well gdlots. Hence planting was also delayed. In June and
breeding new high-yielding hemp cultivars free fromAugust there was hot and dry weather with temperatures
psychoactive substances. in excess of 30°C. All this produced negative effects on

In such a situation the significance of hemp genetibe development and productivity of the plants.
resources stored in the gene bank of VIR has greatiarvesting was started in mid-September. Of 19 planted
increased. However, these circumstances have made shenples, 15 yielded reproductions and 4 failed to yield
process of germplasm viability maintenance much moreature seed (Table 1).
difficult due to the separation of southern experiment Twenty accessions were planted on isolated plots at
stations where late-ripening thermophilous (hedfkaterinino Station. Weather conditions in 1995 were not
requiring) hemp samples were formerly maintained, arfdvorable: due to early spring drought many young plants
also because of the increased risk of plant theft frogrew sparsely and therefore produced poor seed yields. As
isolated plots. Despite precautions each year a part of theresult, 17 accessions reproduced seeds, 1 did not
planted samples fail to yield reproductions due to pogerminate, 1 was cut and stolen and 1 produced very few
seed ripening and theft. plants (Table 2).

The target of this work was to maintain a set of hemp Twenty accessions belonging to the monoecious and
accessions from VIR's germplasm collection in order tdioecious Southern groups were planted on isolated plots
revive their viability and confirm their identity for future at the Kuban Station. Planting was delayed due to a delay

use by plant breeders. in settling financial issues. By the time of planting all
] other crops had already germinated. Soil moisture had
Materials and methods already been exhausted, and therefore plants on many

In 1995, in order to maintain germination ability, 92plots grew sparsely. Fifteen accessions were reproduced, 3
accessions were planted on isolated plots in differepielded insufficient number of plants and 2 were cut and

climate conditions at 4 experimental stations: stolen (Table 3).
1) Pavlovsk (in the vicinity of St. Petersburg) Thirty-three hemp accessions were planted at the
2) Kuban (in Krasnodar Region) Ustimovka Station. Twenty of them were sown at the
3) Ekaterinino (in Tambov Province) optimum time and produced good seed yield. Thirteen
4) Ustimovka (Ukraine) additional samples were sown a little later in dry soil.

The size of plots was dependent on the availability &ecause of that, 3 accessions did not germinate, and 5 did
seed and their germination rate. Methods applied were thet yield mature seeds. Two accessions were stolen, so
same as in previous years: manual planting in rows witinly 23 accessions were fully reproduced (Table 4).

20 cm intervals between the rows; hoeing and weeding of )

young plants; removal of atypical plants during buddin§onclusion

and flowering phases; and manual harvesting (LemeshevNinety-two hemp accessions were planted out with the
et al.1994). intention of maintaining viability. Seventy accessions
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Table 1 Results of 1995 VIR/IHACannabisGermplasm reproduction at Pavlovsk Experimental Station of VI

Catalog Name/origin Total Seed yield
No. plants (9)
317 U.S.S.R., Kirov Province 815 200
318 U.S.S.R., Komi Republic 450 150

80 U.S.S.R., Bashkirskaya 610 350

85 U.S.S.R., Tyumenskaya 700 600

99 U.S.S.R., Keshtovskaya 1100 420
100 U.S.S.R., Altaiskaya 250 130
148 U.S.S.R., Altaiskaya 300 180
151 U.S.S.R., Mariyskaya 420 250
156 U.S.S.R., Tatarskaya 180 120
355 U.S.S.R., Mariyskaya 120 160
357 U.S.S.R., Mariyskaya 160 240
415 U.S.S.R., Kazakhstan 230 110
416 U.S.S.R., Kazakhstan 205 130
423 U.S.S.R., Kazakhstan 180 100
424 U.S.S.R., Kazakhstan 160 200
220 Germany, monoecious 80 not ripened
227 Germany, monoecious 50 not ripened
263 Germany, monoecious 60 not ripened
251 Germany, monoecious 170 not ripened
Totals 19 accessions 6,240 3,340

were satisfactorily reproduced. Four accessions did nihreatened accessions. In 55 accessions very small number
germinate, 6 were cut and stolen, 10 did not yield matuoé seeds were produced, so it would be necessary to repeat
seeds, and 3 samples produced an insufficient numberrefieneration. In addition, repeated regeneration is required
for 65 accessions, which yielded insufficient seed
Thanks to the implementation of the joint VIR/IHA quantities in 1991-1992 before the VIR/IHA project
project, in 1993-1995 a total of 252 hemp accessions westarted.
reproduced. All of the samples were either very old seed On the basis of the accomplished works, it is obvious
reproductions (before 1989) or had a small number tiat in order to complete this project successfully it would
seeds. Successful reproductions were received from 1134 necessary to enlarge the number of isolated plots. This

plants.

Table 2 Results of 1995 VIR/IHACannabisGermplasm reproduction at Ekaterinino Experimental Station of VI

Catalog Name/origin Total Seed yield
No. plants (9)
508 U.S.S.R., Krasnodarskaya 56 150 394
139 Hungary, local 204 408
465 Turkey, local 92 92
444 Hungary, local 115 136
312 U.S.S.R., Chernovitskaya 35 84
147 U.S.S.R., Drogobychevskaya 120 206
400 France, Fibrimon 94 156
365 Hungary, B-7 65 106
363 Czechoslovakia, Shumperskaya 204 270
311 U.S.S.R., Yuzhnaya Cherkasskaya 86 160
399 France, Unya 15 42
296 U.S.S.R., Byelorusskaya 36 32
210 Romania, YCAR 267 682
122 U.S.S.R., Transcarpathian region 71 76
171 ?, line 13/167 156 260
295 U.S.S.R., Yuzhnaya Chyiskaya - not germinated
168 U.S.S.R., Kavkazskaya 1 2
96 Portugal, local 10 38
398 France, Fatza 340 735
374 Romania, local 196 stolen
Total 20 accessions 2,257 3,831
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Table 3 Results of 199¥IR/IHA CannabisGermplasm reproduction at Kuban Experimental Statiovilief

Catalog Name/origin Total Seed yield

No. plants (9)
298 China, Keshal 2 15
185 China, Shan-van 2 2
297 China,Yhion 51 50
326 China, Lun-dzin 62 360
320 China, Bai-dzin-chun 9 23
284 China, local 10 10
180 China, Da-van-gru 70 260
181 China, Saisan 5 20
436 Hungary Fertody 70 405
395 Hungary Kompolti 74 670
585 Hungary local 153 stolen
437 Hungary Szegedi 9 96 990
467 Romania, Fibrimulta 35 80
173 Hungary Kompolti 98 stolen

18 Yugoslavia, local 10 200

377 Yugoslavia, Lescovashca 52 402
484 U.S.S.R.Alma-atinskaya 1 2
22 Yugoslavia 55 465
481 Hungary 19 125
538 France, Felina 34 60 360
Total 20 accessions 935 4,439

will require widening of the number of experimentReference

stations participating in the project. In 1995 the project

was expanded into Italy (see pg. 7)_ We hope to halg@meshev, N., L. Rumyantseva and R. C. Clarke 1994. Maintenance of
. . R o the Cannabisgermplasm in the Vavilov Research Institute Gene Bank

cooperatl(_)n W_Ith Italy _agaln in 1996 an(_j also initiate 1993Journal of the International Hemp Associatibfl): 1, 3-5.

reproductions in Uzbekistan and Yugoslavia.

Table 4 Results of 199%IR/IHA CannabisGermplasm reproduction at Ustimovka Experimental Station.

Catalog Name/origin Total Seed yield

No. plants (9)

537 Yugoslavia, Carmagnola 168 360

378 Yugoslavia, Carmagnola 234 700

109 U.S.S.R., Proskurovskaya 640 1,035

471 U.S.S.R., Khorezmskaya 40 117

504 U.S.S.R.\Yuzhnaya Odnovremenno Sozrevayidgh. 274 470

138 Hungary line 208 420

538 France 106 360

117 Hungary Fleishmann 260 815

481 Hungary Uniko B 204 500

449 Hungary Szegedi 102 300

412 Hungary local 296 55

172 Hungary Fertodi 106 115

448 Hungary Kompolti 276 1,270

447 Hungary Fibrimon 24 54 110

407 Hungary local 63 150

539 France, Fibrimon 24 76 stolen

463 Italy, CS 92 stolen

474 Poland, local 119 immature seeds
468 U.S.S.R., Kazakhskaya 106 160

469 U.S.S.R., Kazakhskaya 53 270

473 U.S.S.R., hybrid - not germinated
483 U.S.S.R. Tashkentskaya 95 265

511 U.S.S.R., Dneprovskaya5 93 immature seeds
514 U.S.S.R., Irkutskaya 65 240

516 U.S.S.R.Armenia - not germinated
526 U.S.S.R.Armenia 58 immature seeds
529 U.S.S.R., Primorskaya 69 immature seeds
520 U.S.S.R., Sozrevayushchaya 28 75 immature seeds
554 U.S.S.R., Daghestan - not germinated
485 Yugoslavia, local 105 200

405 U.S.S.R.Arkhonskaya 122 475

228 Germany monoecious 316 1,115

312 U.S.S.R., Chernovitskaya 96 500

Total 33 accessions 4,571 10,002
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Selection for Non-Psychoactive Hemp Varieties
(Cannabis sativa L.)in the CIS (former USSR)

V. G. Virovets
Institute of Fiber Crops, Lenin Street 45, Glukhov, Sumy region, 245130 Ukraine

Virovets, V. G. 1996. Selection for non-psychoactive hemp varietie€gnnabis satival.) in the CIS (former
USSR).Journal of the International Hemp Associati8(l): 13-15. Results of research on the creation of new non-
psychoactive hemp varieties are presented. These hemp varieties are notable for their minimal cannabinoid content
including tetrahydrocannabinol (THC), which excludes the possibility of the use of hemp as a drug. Some varieties were
produced that contain no cannabinoids and represent valuable initial material for further selection.

Introduction
Russian and Southern hemp types. We used the middle-

Hemp has been cultivated on a large scale as a bast drRyssian hemp varieties Glukhovskaya 10, Starooskolskaya
because it allows relatively cheap fiber productioruluchshennays (SOU), Yermakovskaya local landrace and
Traditional use ofCannabisfor psychoactive purposes in others. Southern hemp was represented mainly by the
the southeastern countries of the former USSR is localigllowing foreign varieties and samples : Szegedi 9 and
limited and it is only used by some ethnic groups at theifompolti (Hungary), Fibrimon 56 (France), Napoletana
places of residence. As a rule, the industrial cultivation @ihd CS (Italy) and Belobzhevskaya (Poland). The initial
hemp was excluded in these circumstances. Due tommterial was obtained mainly by the classical methods of
growing demand for articles made of natural fibers and asalection and hybridization. The apical part of an
raw material for paper making prospects for hemp use werdlorescence was taken from each plant to determine
increasing, but were curtailed by an outbreak of drug use.dannabinoid content by thin-layer chromatography (TLC).
this connection, the Department of the Interior and th@ontrolled cross-pollination and field analyses of the plants
Department of Health and Agriculture of the former USSRor cannabinoids were made in separate plant nurseries,.
in 1973 issued an ultimatum to the former All-Union ] )

Scientific and Research Institute of Bast Crops to eith&€sults and discussions
create non-psychoactive varieties or stop cultivating hemp. At the beginning of the work, the maximum threshold

Under these circumstances, selection was used agom tetrahydrocannabinol (THC) content as the main
method to solve the problem of creating non-psychoactieannabinoid component was 0.3 % and was then lowered
varieties. Because of the natural lack of varieties withoth 0.2 %. Recently, this index has been lowered twice
cannabinoids, as well as a lack of a suitable selectiagain to 0.1 %. The initial selection step was to study all
method, we found ourselves in great difficulty. Thef the known hemp varieties as well as samples from the
theoretical premise for selection was a law on hereditamworld hemp collection. The results of our past researches
variability formulated by N. I. Vavilov. Successful selectiorinto cannabinoid contents were rather broad (Zakharova
to lower the levels of harmful substances had bed®73). There were no varieties that completely lacked
successful in lupine, rape, tobacco, hops and other cropscannabinoids. A rather high content of these substances

The creation of hemp varieties was preceded by workingas found in some varieties and hybrids was determined
out a selection method and by additional study of thend they were excluded from cultivation (Table 1). The
psychoactive cannabinoids. Three phenolic compoundssults obtained have shown that hemp cultivated in more
prevail : cannabidiol (CBD), tetrahydrocannabinol (THChortherly areas is naturally rich in cannabinoids, and that
and cannabinol (CBN), the first two existingthe only way of lowering their content is through
predominantly as their carboxylic acid forms. selection.

Cannabinoids accumulate in different amounts in all We chose the method of family-group selection among
parts of the plant. Glandular hairs as well as cystolithttighly productive varieties as a method of lowering
hairs are found on the upper leaves of the inflorescen@annabinoid content. Preliminary research was made with
The heads of the glandular hairs serve as reservoir for tgbrids from the crossing of separate low yield hemp
resinous fluid. The glandular hairs occur on the externatrains (collection of the All-Union Institute of
surface of the bracts and up to 90% of their mass Agyriculture) with low cannabinoid content. However, the
cannabinoids (Clarke 1981, Hammond & Mahlberg 1973york with low productivity hybrids was discontinued

Hammond & Mahlberg 1977). because of the necessity to produce industrial varieties
) with high fiber and seed yields. As a result of this
Materials and methods intensive selection work the first three highly productive

During the selection process, we used varieties whit¢temp varieties, (USO-14, USO-16 and Dnepro-
had been created earlier at the Institute of Bast Crops gmetrovskaya monoecious-6) containing less than 0.2 %
other establishments, which represent mainly MiddleFHC (Table 2), were created and subsequently distributed
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Table 1- Cannabinoid Contents in Inflorescences of H&fapeties and Hemp Hybrids.
StrainTesting of the Institute of Bast Crops, 1976.

Cannabinoid contents, %

NN Variety Cannabidiol Tetrahydro- Cannabinol

hybrid (CBD) cannabinol (CBN)
(THC)

1. Uso-1 4.273 0.775 0.147
2. Uso-4 4.290 0.630 0.223
3. US-6 4.493 1.961 0.258
4. UsS-8 5.333 0.736 0.158
5 Us-9 4.808 1.780 0.234
6. SOu 4.564 1.340 0.358
7. Yermakovskaya mestnaya 5.133 0.720 0.344
8. Glukhovskaya 10 4.968 0.529 0.144
9. Us-12 4.790 2.326 1.070
10. uUs - 22 4.351 1.206 0.434
1. (CS Glukhovskaya-10 U S O - 1) 4.769 0.726 0.189
12. Us-9 USO-1 4913 1.258 0.299

(beginning in 1980) (Virovetset al 1980). The increased (Table 3).
monoecious hemp variety USO-16 was also characterizedArtificially excluding plants with high cannabinoid
by high fiber and seed yield. Advanced hemp farms in tlmntent from the population (before flowering) convinced
Cherkassy region harvested 1.7-1.8 t/ha of fiber and 0.’s of the efficiency of controlled pollination. In 1980, only
0.8 t/ha of seeds. Expansion of the selection work wé#se population of individuals without THC were allowed
carried out simultaneously with the elaboration of & flower. The next year the number of cannabinoid-free
selection technique and a method for the determination giants in the population doubled from 39.9 % to 76.3 %.
cannabinoid content. As the demand for increased plant analysis throughput
Since hemp populations are characterized by panmixegcelerated, the rather Ilabor-intensive thin layer
there was a tendency for spontaneous maintenancecbfomatography (TLC) technique was replaced by a
heterozygosity of a given trait, in spite of repeated strisimplified method that made it possible to determine
selection. However, on the whole the proportion of plantsannabinoid content rapidly and easily. This provided an
with a complete absence or minimal quantity of TH®pportunity to divide plants on qualitative characters :

Table 2- Productivity of Hempv/ariety USO-14.
State StrairTesting in Glukhovski Strain Plots, 1976-1978.

Yield FibreYield Long fibre quality
(t hal) % Vegetation
Variety period
Breaking (days)
Straw  Seeds Fibre Long Total effort, Count
kgf

Utilization for fibre and seeds

USO-14 9.0 11 2.9 23.9 32.1 26.9 6.2 128
USO-1 9.3 1.2 2.6 20.1 28.2 26.2 5.8 127

Utilization for fibre

USsSO-14 1.1 - 3.3 28.8 30.3 26.3 6.1 106
USO-1 10.8 - 3.0 20.8 27.7 23.7 5.8 105
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Table 3- Differentiation of Elite Plants dfariety USO-29 Cannabinoid Content before Flowering, 1980

Plants withTHC content (%)

Nought Trace 1 2 3 4 5-7 8-9 >9
Number of plants 1131 161 274 325 296 173 284 77 101
Proportion of 39.9 5.7 97 115 105 6.1 10.0 2.9 3.7

plants (%)

varieties containing some THC and varieties without angontent of the other cannabinoid components as well
THC (Sazhkeet al 1985). The rapidity of analysis of one(Goloborod’koet al 1993). These new standard varieties
plant (11 sec.) with simultaneous removal of undesirablso possess resistance to infections and pests.
individuals has made it possible to extend investigations )
and develop a method for effective selection of new initigonclusion
material for breeding. We have studied the peculiarities of accumulation

Simultaneous selection for both cannabinoids arahd localization of cannabinoids in plant organs,
productivity has made it possible for the new varieties ttne inheritance of cannabinoid production and the
occupy great industrial areas in the Middle-Russian hemmpodification of cannabinoid production depending on
sowing zone and in the Northern Caucasus. The varidlifferent factors. This has made it possible to elaborate a
USO-14 has been the best among the southern-maturgedection method and to obtain considerable lowering of
hemp varieties, with stem fiber content of 30 % or highecannabinoid quantity.
USO-16 and Dnepropetrovskaya monoecious-6 are alsoWith further selection work, we foresee creation of new
examples of varieties with reduced cannabinoid contemarieties with high yield indices, a stable minimum THC
According to data from the Central Laboratory of the Stateontent (or complete absence of THC) and other
Commission on Agricultural Testing of the former USSRannabinoids, and resistance to pests and infections, with
for 1978-79, the THC content of the variety USO-14 hathe aim of excluding hemp as a potential drug crop.
been lowered to 0.08 % while in the initial variety USO-1
this index was equal to 0.4_4-0.49 %. _ _ References

The accumulated experience of putting this selection
method into practice’ combined with a good choice d¥larke, R. C. 1981Marijuana BotanyRonin Press, Berkeley, CA USA:
diverse initial breeding stocks, has made it possible 10197 pp- o _
obtain a number of new varieties, among them the Varie%(/)loborold ko, P. et al. 1993. Sozdaniye visokoproduktivnykh sortov

. L. ~“Ykonopli, ne
Zolotonoshskaya USO-11. In 1984, it was distributed in gpjadayushckikh narkoticheskoi aktivnostyu (Creation of highly pro
the Cherkassy and Poltava regions of the Ukraine toductive non-psychoactive hemp varietitgzhdunarodniy sel. - khoz.
replace the variety USO-16. In 1987, in the Sumy regionzhurnal 4: 50-54.
of the Ukraine, and in the Oryol, Penza and other regiohlgmmond, Ch. T.. and Mahlberg, P. G. 1973. Morphology of glandular
. . N hairs ofCannabis

of R_USSIa’the new var_lety USO-31 ha_s been dIStrIbUt?dsativafrom scanning electron microscopyner. J. Botan$0(6): 524-
and is no less productive than the variety USO-14, whichgog.
contains twice the cannabinoids. In the regions of th@mmond Ch. T. and Mahlberg, P. G., 1977. Morphogenesis of capitate
Northern Caucasus were distributed the new southerrglandular hairs oCannabissativa (Cannabaceaejmer. J. Botany

hemp varieties Zolotonoshskaya-13 (1986) and Zenitsg®4(8): 1023-1031. _ _ _ .
?azhko, M. Met al 1985. Sposob otsenki rasteniy konopli na nalichiye

(1991). These are also characterized t?y high produc-tivi Ykannabinoidov. Avtorskoye svidetelstvo USSR, N 1188926 ot
and lowered THC content (Goloborod’led al 1993). In 01.07.1985. (The method of determination of cannabinoid content in

1993, a decision was made to put the southern hemmemp plants. Author's certificate of the USSR, N 1188926 dated

Dneprovskaya monoecious-14 into production in the 01.07.1985).
Ukraine Virovets, V. G.et al 1980. Novje sorta odnodomnoi konopli. (New vari

. . . . . eties of monoecious hemen i konoplyd: 28-29.
The main achievement of the intensive selection Wo%kharova, N. S. 1973. Soderzhaniye kannabinoidov v kollektsion

has been the (?reation of the t_VV_O hemp Varieties USO-4Zykh obraztsakh konopli. (Cannabinoid content in collected hemp
and USO-45 with not only a minimal quantity of THC, or samples. Synopsis of thesis for a candidate’s degree in agriculture:
even its complete absence, but a considerably lowered4)-
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Use of AAS pulping for flax and hemp shives

V.S. Krotov

Ukrainian Pulp and Paper Research Institute, Kiev, Ukraine

Krotov, V.S., 1995. Use of AAS pulping for flax and hemp shivedournal of the International Hemp Association
3(1):16-18.

Some plants such as hemp, flax and kenaf produce two types of fibres: long bast fibres and short woody core (shive)
fibres. The bast fibres are used in the pulp and paper industry; however, the short core fibres do not produce good quality
pulp using conventional pulping technology. Test results have shown that the alcohol-based ammonia-sulphite (AAS)
pulping process has produced good quality unbleached pulp from flax and hemp shive; pulp which has a high yield, low
Kappa number and good physical properties for papermaking.

Introduction based on water-organic solutions of ammonia (NH3) and
When flax and hemp stocks are processed, 70-80% sflfur dioxide (SO2) (Krotov & Lavrinenko 1984, Krotov
the initial raw materials are rejected as shive. Flax ardLavrinenko 1985, Krotov 1994).
hemp shive are not very suitable for utilization; however, ) ) ]
sometimes it can be used for low-quality building®lcohol-based Ammonia-sulphite (AAS) pulping
materials (shive-containing fibreboards, gypsum, For AAS pulping, a wide range of organic solvents of
concrete); in agriculture as bedding for livestock and fatifferent classes and their mixtures could be used
soil mulching; and it can be processed into combustiblecluding, but not limited to:
briquettes. emonobasic alcohols (methanol, ethanol, etc.)
Of the 56 mills processing flax and hemp in Ukraine, epolyols (diethylene glycol, glycerine, etc.)
only 20 process a part of the shive. Of this number, 7 mills scellosolves (ethylene glycol monoethyl ether)
produce shive-containing fibreboards or building gypsum The major requirements of the organic solvents used is
blocks and the rest make briquettes. A large part of shitleat they should mix with water at the pulping temperature
is used as fuel for the boiler houses of the mills themselvasd they should not degrade or undergo condensation
but greater amounts are thrown out forming dumps whigkactions with lignin contained in the raw material. From
become a source of environmental problems and alsoonomic and technical points of view, in the AAS

create fire hazards near the factories. pulping process preference should be given to ethanol or
The pulp and paper industry does not use flax and hempethanol.
shive, mainly due to the following factors: A remarkable feature of AAS pulping is the possibility

ethe difficulty of delignification which is determined by of the combined pulping of different raw materials,
the composition of the raw materials i.e there are highcluding those with considerably different morphological
lignin contents in fibre cell walls and, in particular, thecharacteristics, structure and chemical composition. This
lignin content of hemp shive approaches the lignin contefgature would allow the development of the most efficient
in softwood and that of flax shive exceeds the lignitechnology for pulping bast-fibre plant stalks such as
content in softwood,; hemp, kenaf and flax without their separation into bast

eunbleached flax and hemp shive pulps produced usiffiore) and woody (shive) fractions, as is the suggested
conventional pulping processes have lower yields armirrent practice for kenaf pulping described in the
higher Kappa numbers as compared to hardwood pulpstechnology of Ankal Proprietary Ltd. (Australia) (Kaldor

*pulps produced from flax and hemp shive have smadt al. 1990).
length fibres which are 2 to 3 times shorter than hardwood Previous testing shows that AAS pulping results in high

pulp fibres; yield for long bast fibres with very low lignin contents.
eextremely low drainage rate of pulp produced fronThus, our studies in this paper of the processing of
flax and hemp shive by conventional methods; disintegrated bast-fibre plant stalks are directed at the

slow papermaking and mechanical pulp properties afelignification of the woody (shive) core part.
pulp produced from flax and hemp shive by conventional

epossible recovery problems due to higher ash contentRaw materials were pulped using aqueous-alcohol
and silica compounds present in the ash. (65:35 vol%) ammonia and sulfur dioxide solutions.

All the above factors make the pulping of flax andCooks were made in a 1 litre stainless-steel digester placed
hemp shive difficult if conventional or modified sulphite,in a heated glycerine bath. All cooks were made at near
kraft, soda or other known methods are used, but they @ethermal conditions. To simulate a digester screw
not of vital importance in the case of our pulping methoféeder, shive with a dry weight of 140-145 g was placed in
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Table 1 Chemical composition of hemp and flax shiveas % of oven-dry raw material weight.

Characteristics Hemp shive Flax shive
Ash 1.00 2.55
Extractable substances (in a 1:2 ethanol-benzene mixture) 3.16 2.76
Lignin 25.52 30.11

a hydraulic press and compressed rapidly (5-10 secondsit. In the first run of experiments, the wastes of primary
using pressures of up to 8.5 Mpa. The shive wdemp and flax whole stalk processing mills were used.
transferred to the digester, cooking liquor was added, aBdda and soda-anthraquinone pulping tests also were
the digester was hermetically sealed. The digester wesnducted with the same raw materials for comparison
placed immediately in the heated glycerine bath and tipeirposes with the AAS pulping tests. Soda pulping tests
contents were raised to cooking temperature within 2x8ere performed under conditions typical for processing
minutes. The digester remained in the heated glyceritfee nonwood raw materials in a Pandia digester apparatus.
bath at the cooking temperatures and for the cooking timesThe analysis of raw materials, preparation and refining
described in Table 2. After cooking for the allotted timeof fibrous stock, making hand sheets and determination of
the digester was cooled using cold water. Then, the pydhysical-mechanical characteristics of pulp were
was removed from the digester, placed on a 100 megérformed to Ukrainian standards which mainly conform
screen and washed using warm water. The washed ptddSO standards. Hand sheets of 75 g/m were made of the
was then analyzed. No shive and mass sorting was carrniedious fibrous stocks refined to 60 + 1 OSR.

Table 2 Pulping conditions and test results for three pulping methods (Soda, Soda -A@%nd

Hemp shive Flax shive
Characteristic Units Soda Soda-AQ AAS AAS AAS Soda Soda-AQ AAS AAS
Pulping conditions
Chemical consumption, as %
of oven-dry raw material weight:
active alkali, Na20O 18.0 18.0 - - - 18.0 18.0 - -
anthraquinoneAQ - 0.1 - - - - 0.2 -
ammonia, NH3 1-- - - 15 15 15 - -
sulfur dioxide, SO2 - - 10 28 18
Water to alcohol ratio - - 65:35 65:35 65:35 - - 65:35 65:35
Liquor to shive ratio 401 401 4.0:1 451 451 451 451 451 451
Temperature oC 170 170 170 150 170 175 175 160 170
Time min 45 45 75 180 180 45 45 180 180
Pulping results
Yield % 50.1 46.5 62.2 679 545 421 442 552 47.9
Kappa number 64.4 252 48.1 56.5 17.3 90.0 784 789 427

Physical properties of 75 g/n? hand sheets efined to 60 + 1 OSR

Density gl/cnd 0.62 0.62 0.67 0.68 0.75 0.59 0.58 0.64 0.64
Breaking length m 6310 7150 8550 10140 12000 5130 5860 7860 8710
Tensile elongation % 3.4 3.4 3.4 3.0 3.0 2.7 2.8 8.3 3.4
Folding endurance, 320 680 1250 140 280 26 26 70 140
double folds

Burst index kPaen¥/g 3.56 4,17 558 558 6.24 3.05 259 4.07 4.42
Tear index mNem?/g 3.19 328 333 265 371 410 4.28 3.78 4.47
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Results and discussion Conclusions

Characteristics of the raw materials are given in Table The studies have demonstrated that our pulping method
1, and experimental conditions and results are summarizagith aqueous-organic, in particular aqueous-alcohol
in Table 2. As is seen in Table 1, flax shive contains mu@mmonia and sulfur dioxide solutions, offers the potential
more lignin and ash than hemp shive which means that make hemp and flax shive valuable raw materials for
hemp shive is the more preferable raw material fguulps of different purposes, including possibly high-grade
pulping. bleachable pulp which could compete with hardwood kraft

The data in Table 2 demonstrate that shive pulp prpulps.
duced using the soda process is suitable only for low-
grade papers and boards and that soda pulping is not vB§ferences
suitable for making bleachable shive pulp. The addition of Krotov V.S., 1994. Pilot study of drip-percolation
anthraquinone (AQ) to soda liquor considerably improvgsulping. World Pulp and Paper Technology 1994/95. The
the process giving bleachable pulp with a 46% yield fdnternational Review for the Pulp and Paper Industry
hemp shive and strength properties higher than those Sterling Publishing plc, London, pp. 67-70.
soda pulp. However, soda-anthraquinone pulping did not Krotov V.S., Lavrinenko T.F., 1984. Method of
produce hemp pulp which could compete with hardwoogroducing fibrous stock. Author's certificate USSR
pulps. 1086045. Mkl D21C 3/20. Bulletin N 14, 15 Apr. 1984.

As compared to hemp shive, flax shive is weakly Krotov V.S., Lavrinenko T.F., 1985. Aqueous organic
responsive to the addition to anthraquinone to the sodemmonolysis as a basis of waste-free pulping technology.
pulping liquor. Soda-anthraquinone flax shive pulBumazhnaya Promyshlenng6): 10-12.
displays low strength properties (excluding tear) which do Kaldor A. et al, 1990. Kenaf - a fast growing fibre
not differ considerably from those of soda pulp. Despitsource for papermakinglappi 73 (11): 205-209.
higher yield and low Kappa number, soda-anthraquinone
pulp made of flax shive will be difficult to bleach.

Based on the test conditions used, the test results
soda and soda-anthraquinone processes confirm that he
shive is of little use and that flax shive is practically
unsuitable for the production of pulp and paper i
traditional pulping technologies are used. The AA!
pulping process, however, offers entirely new potential fc
the use of hemp and flax shive in the pulp and pap
industry.

The data in Table 2 show that AAS pulping cal
produce shive pulp which is not inferior in its properties t
hardwood kraft pulps. In fact, AAS hemp shive pulf
displays especially high yield and physical characteristic
The yield of easily bleachable AAS hemp shive pulp is
least 10% higher than that of the soda-anthraquinone pu
and it is at the same level or exceeds the yield level
aspen kraft pulp. Of physical characteristics, the very hig
breaking length of AAS pulp deserves special attentio
In the case of AAS hemp shive pulp, the breaking leng
is 12,000 m which is comparable with breaking length ¢
high-strength softwood kraft pulps.

The high breaking length of AAS pulps may be
explained by a higher selectivity of AAS pulping thar
conventional soda or soda-AQ pulping with the result the
in AAS pulping, the hemicelluloses are retained in th
pulped stock. Also, it is especially valuable for AAS pulp
that high breaking length is combined with high tea
strength.

The characteristics of AAS flax shive pulps are
somewhat lower than those of hemp shive pulp:
However, an appropriate choice of pulping conditions ce
give stock comparable with conventional hardwood pulp
and such pulps can be used in the furnish of high-gra
papers and boards.

Staminate inflorescence
(courtesy of VIR)
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McPartland, J. M., 1996. A review ofCannabisdiseasesJournal of the International Hemp Associati®fi): 19-
23.

Diseases ofCannabisare caused by organisms or abiotic sources. Organisms include fungi (first and foremost),
nematodes, parasitic plants, bacteria, and viruses. Abiotic (non-living) causes include nutrient deficiencies, pollutants
and genetic diseases. Different diseases prevail in different arapsdfug cultivars versus fiber cultivars). Disease
prevalence is also modulated by geography and climate. The clain®dhaabishas no diseases is not correct,
Cannabissuffers over 100 diseases, but less than a dozen are serious. Serious diseases include gray mold, hemp canker,
damping off, assorted leaf spots, blights, stem cankers, root rots, nematode diseases, broomrape, macro- and
micronutrient deficiencies, and genetic diseases. Environmentally stressed plants become predisposed to diseases. Stres:¢
incudes drought, insufficient light, untoward temperatures, or growing plants in monoculture.

Introduction these species are misidentifications or taxonomic

Despite the oft-repeated quote, “hemp has no enemiesg/nonyms (McPartland 1995 a-e). After a name-by-name
(Dewey 1914),Cannabissuffers many diseases. Agriosreview, McPartland (1992) determined the 400+ taxa
(1988) estimates 11% of fiber crops are lost to diseasespresent about 88 true species @nnabis fungal
This statistic does not include insect injury. Disease, tpathogens.
definition, is continued irritation damage by a causal This review is presented taxonomically, weighted by
factor (be it an organism or the environment). In contrageverity. Discussion is organized primarily for fiber crops
injury is due to a transient causal factor. Insects aesnd geographically centered in Europe. The review does
transient, they cause feeding injury, not disease. Inseaist discuss control measures.
will be the subject of our next review. )

Organisms that cause continued irritation (diseasEMNY
include viruses, bacteria, fungi, parasitic plants, and As mentioned above, at least 88 species of fungi attack
nematodes (Figure 1). Plant diseases are almost alw&ennabisand more are being discovered every year
caused by fungi and rarely caused by bacteria. In peojfMcPartland & Hughes 1994, McPartland & Cubeta
this fungi-to-bacteria ratio is reversed. Feé&®annabis 1996). By far the most significant is gray mold, caused by
diseases can be transmitted to humans, but there Burytis cinerea(teleomorphBotryotinia fuckeliana B.
exceptions (McPartland, 1994). cinerea thrives in temperate regions with high humidity

Some diseases prevail @annabisfiber and oil seed and cool to moderate temperatures. Under these conditions
crops, other diseases predominate in drug crops. Disegsay mold can reach epidemic proportions and completely
prevalence varies geographically. For instance, mamulgstroy aCannabiscrop within a week (Barloy & Pelhate
virus diseases are limited by the range of their inset62). B. cinereaattacks many crop plants and weed
vectors. Disease prevalence shifts between greenhosgecies worldwide.
crops and outdoor crops. Disease prevalence alters assray mold presents in three scenarios, depending on
plants grow from seedlings to flowering adults. (Table 1plant maturity and cultivar. Seedlings succumb to

Three lists ofCannabisdiseases have been collateddamping off, discussed below. In fiber cultivars gray mold
recently. McPartland (1991) lists diseases by thepresents as a stem disease. It arises as a gray-brown mat of
common names (American Phytopathological Societyycelium which becomes covered by masses of conidia
URL address: http://www.scisoc.org/apspress/commor(fungal spores). Stems become chlorotic at margins of the
@names/cannabis.html). This list is unweighted—sevemsat. Enzymes released By cinereareduce stems to soft
and epidemic diseases are presented next to rare ahdedded cankers. Stems often snap at canker sites. Gray
benign diseases without differentiation. Termorshuizemold may encircle and girdle stems, wilting everything
(1991) lists diseases by their causal organismabove the canker. Fiber varieties become more susceptible
alphabetically. His discussion is weighted by diseasster canopy closure, In field experiments in the
severity and organized geographically. But he is ndetherlands the disease was found from the beginning of
entirely critical of old taxonomy. Gutberlet & KarusJuly (Van der Werf and Van Geel, 1994). Van der Véerf
(1995) list diseases by their causal organisms). (1995) note Hungarian Kompolti Hibrid TC is more
taxonomically. Their list is not weighted by diseasesusceptible to gray mold than other fiber varieties.
severity nor critical of taxonomy. The taxonomy ofDempsey (1975) says the Russian cultivars JUS-1 and
Cannabispathogens has been ignored since the 193@RJS-7 are resistant, but these may no longer be available
Concerning fungi alone, the scientific literature cites 400¢de Meijer 1995).
taxa asCannabispathogens. Research reveals many of In drug cultivars, gray mold infests flowering tops.
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Large moisture-retaining female buds are most Some leaf disease fungi also infest stems, especially
susceptible. Fan leaflets first turn yellow and wilt, theffrichothecium  roseum Phoma  Stemphylium
pistils begin to brown. Whole inflorescences soon becont@olletotrichum andPhomopsispecies. The most serious
enveloped in a fuzzy gray mycelium then degrade intoauses of stem cankers aFasarium species—.
gray-brown slime. Drug varieties are most susceptiblgraminearumandF. avenaceunoccur in cooler climates,
during flowering near harvest time. Dense tightly-packeB. sulphureumrandF. sambucinunin warmer climates.
buds ofCannabis afghanic&larke tend to hold moisture ~ Some root rots cause serious losses. Barloy & Pelhate
and easily rot (Clarke 1987). Afghan cultivars evolved i(1962) considered root rot causedmysarium solanthe
very arid conditions and have no resistance to gray moldorst disease of hemp in France. Pandotra & Sastry
This unfavorable trait is often expressed in hybrids th&1967) report a virulent strain oRhizoctonia solani
have only a small percentage Gf afghanicaClarke destroying 80% of drug plants in northern India. Root rot
heritage. by Sclerotium rolfsiipredominates in southern temperate

For the second most important disease, Termorshuizeones and the tropics, on both fiber and drug cultivars
(1991) lists hemp canker. This diease is caused Ifiyerri 1961).
Sclerotinia sclerotiorum The fungus primarily attacks  Above-ground symptoms of root rots are hard to
fiber cultivars in Europe, but it has caused up to 40%istinguish from wilt diseases. Three wilt diseases are
losses in North America (Hockey 1927) and damagethportant—fusarium wilt caused by two forms of
hemp in Australia (Synnott 1941) and Tasmania (Lisson &usarium oxysporumverticillium wilt caused by two
Mendham 1995). Hemp canker has also appeared on digyticillium species, and premature wilt (also called
cultivars in India (Bilgramet al 1981). Symptoms begin charcoal rot) caused bWacrophomina phaseolina
as watersoaked lesions on stems and branches of pldfisarium wilt received attention as a potential biocontrol
nearing maturity. The lesions collapse into cankers and eliminate illegal marijuana plantations (Hildebrand &
become darkly discolored. Affected areas take on McCain 1978, Novielloet al. 1990). Wilt diseases are
shredded appearance and the pith becomes filled withmare severe iit€annabisfields harboring root-wounding
white cottony mycelium. Plants remain in this condition onematodes or broomrape.
wilt and fall over. By September large black sclerotia
develop on the stem surface or within pith of dead stalk®lématodes

Damping off fungi kill seeds in soil or seedlings shortly Nematodes are tiny roundworms, also called eelworms.
after they emerge from the soil. Fungi invade stems dfematodes are not closely related to earthworms. Built on
seedlings at the soil line, causing a brown watery soft r@,much smaller and simpler scale, they have no respiratory
then the plants topple over. Most damping off is caused gr circulatory systems. Their nervous system is so simple
two ProtoctistanPythium species (technically they areit can be described at the level of individual cells.
o6mycetes, not fungi)P. aphanidermatumand P. Caenorhabditis elegansfor instance, has exactly 302
ultimum Several fungi also cause damping off—neurons.
Rhizoctonia solani Botrytis cinerea Macrophomina Crop damage by nematodes is underrated due to their
phaseolina and severaFusariumspeciesF. solani F.  small size and the unseen (mostly underground) nature of
oxysporum F. sulphurem F. avenaceum F. their pathology. Above-ground symptoms consist of
graminearum Together they make damping off astunting, reduced yield and insipient wilting (drooping of
ubiquitous problem, attacking all cultivars Gannabis leaves during midday with recovery at night). Farmers
(Bush Doctor 1985). may misinterpret symptoms as mineral deficiencies or

The two most common leaf spot diseases are yellodvought, mysteriously arising despite adequate nutrients
leaf spot caused by tw8eptoria species (McPartland and moisture. These symptoms do not occur uniformly
1995d), and brown leaf spot caused by about élgbtna across a field, but in pockets of scattered infestation.
and Ascochyta species (McPartland 1995c). TheseBelow-ground symptoms are more distinctive, including
diseases rarely kill plants but sharply reduce crop yieldsot knots or galls. Six nematodes are known to infest
Two common diseases of fiber varieties are down@annabis. All species attack roots except one.
mildew, caused by tw&seudoperonosporgpecies, and Root knot nematodes embed themselves in roots and
olive leaf spot caused byRseudocercosporgpecies and induce plants to form giant cells or syncytia. Syncytia
a Cercosporaspecies. Pink rot, caused Byichothecium swell into root galls and stimulate formation of
roseum has recently killed greenhouse-grown drugdventitious rootlets, creating a bushy root. Compound
cultivars and seems to be on the rise. Less frequently semils arise on larger roots forming “root knots™
but equally virulent diseases include brown blight (causdd/pertrophied roots with a rough surface. The southern
by two Alternaria and two Stemphyliumspecies), root knot nematodeMeloidogyne incognitahas been
anthracnose (caused by t@wlletotrichumspecies) and reported on fiber cultivars in Europe, the former USSR,
white leaf spot (caused Wyhomopsis ganjge Powdery Brazil, and the southern US (Goody al 1965). M.
mildews, black mildews, and rusts are caused by higmcognitais the most widely distributelleloidogyne spp
visibility fungi, but rarely cause serious problemsvorldwide, and attacks hundreds of hosts. Two other
(McPartland 1983). species are rarely reported, the northern root knot
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nematodeMeliodogyne haplaNorton 1966; de Meijer Viruses
1995) and the Java root knot nematddeloidogyne Viruses rarely kill Cannabis. They only exist and
javanica(Decker 1972). replicate in living plants. Viruses can, however, seriously
The stem nematodeitylenchus dipsaci uniquely reduce yields. Once acquired, they are nearly impossible
lives above the ground and does not infest roots. Inititd eradicate. Viruses invade all parts of plants. Pollen and
symptoms arise in stems, branches and leaf petioleged infections transmit viruses to subsequent generations.
which swell and become chlorotic. Stems subsequently Five viral syndromes are described in the literature. In
become twisted and distorted with shortened internodexldition to these naturally-occurring infections, Hartowicz
Plants are stunted. dipsaciis found in North America, et al (1971) screened 22 common plant viruses for their
southern Africa, Australia, and temperate areas of Asiability to infect wild hemp. Over half the viruses could
But Cannabisdisease has only been described from fibenfect Cannabis.
varieties in Europe (Mezzetti 1951). Other nematodes areThe hemp streak virus (HSV) is frequently cited on
rarely reported: cyst nematodéseterodera schachtiH. fiber cultivars in Europe. Foliar symptoms begin as a pale
humul), needle nematodesdralongidorus maximgs green chlorosis. Chlorotic areas soon develop into a series

and root lesion nematodeRratylenchus penetrains of interveinal yellow streaks or chevron-stripes. Some-
- times brown necrotic flecks appear, each fleck surrounded
Parasitic Plants by a pale green halo. Flecks appear along the margins and

Plants from two genere
are genuingCannabispara-
sites. They sink specializet
roots (haustoria) into the
host’s xylem and phloem tc
withdraw fluids and nu-
trients. Broomrapes seem t
be the worst. Dewey (1914
calls branched broomrap
(Orobanche ramosa “the
only really serious enemy tc
hemp.” Barloy & Pelhate
(1962) consider a combi-:
nation of O. ramosaand
Fusarium solanthe greatest
threat to Cannabis cultiva-
tion in southern France
Broomrapes do most of thei
damage underground, thel
haustoria provide portholes
for root rot fungi. Only  ;i] Fungus
briefly do broomrapes senc #%,  myceliun
shoots above ground, whicl ' 0
quickly flower and set seed
RarelyOrobanche aegyptia-
ca and Orobanche cernua

tips of older leaves
and often coalesce.
Streak symptoms pre-
dominate in moist
weather, flecks appear
during dry weather.
Leaf margins become
wrinkled and leaf tips
roll upward, leaflets
curl into spirals.
Whole plants assume a
“wavy wilt” appear-
ance.

The hemp mozaic
virus has been describ-
ed on fiber cultivars in
Europe and drug culti-
vars in  Pakistan.
Symptoms were de-
scribed as a gray leaf
mosaics. Three other

viruses have been
ﬁ Mycoplasma-like ] X
organisms é cited on EUrOpean

g i hemp—the alfalfa mo-
‘ Bacw ,

uc'j“ij zaic virus (=lucerne

i mozaic virus), cucum-
)OQ OOOO oo VOOOOOQ-Y.'C?M‘_: e

b 3 Head of
J Nematode

Nucleus

have been cited on fiber an ber mozaic virus, and
drug cultivars. DOOC the arabis mozaic

Dodder, in contrast t*  Figure 1. Shapes and sizes of some organisms associatédus. Many insects
broomrape, sinks hausto with Cannabis (adapted from Agrios, 1988) transmit these viruses
into above-ground part as they feed from plant

Five species have been reported, mosflyscuta to plant. According to Ceapoiu (1958), the worst vectors
campestris(on drug cultivars in the US and fiberof Cannabis viruses are bhang aphid€PHorodon
varieties in Europe) andCuscuta europeaon fiber cannabi§, greenhouse whiteflies T(ialeudodes
cultivars in Europe). Dodder arises as conspicuowsporariorun), onion thrips Thrips tabacj and green
tangles of glabrous yellow filaments, bearing vernaculgreach aphidsyzus persicade

names such as “gold thread,” “hair weed,” “devil's

ringlet,” and “love vine.” They twine themselves aroundacteria and MLOs

stems and branches. Robust specimens girdle branche¥he Cannabis literature concerning bacteria is
and pull down hosts. Dodder, like broomrape, can vectoonfused. Dozens of bacteria have been cited, a morass of
viruses. misidentifications and taxonomic synonyms. Species of
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hemp rettors and marijuana rotters have leaked into tBBarma & Mann (1984) found. sativassp.indicanear a

literature, but they do not cause disease in live plantdimalayan highway suffering chlorosis and necrosis.

Mutualistic species also appear. Kosslak & BohlooAutomobile-polluted plants produced fewer stomates but

(1983) isolatedAzospirillum brasilens@ndA. lipoferum more trichomes per leaf area. Because of increased

from the rhizosphere of marijuana plants growing itrichome density, Sharma & Mann thought auto pollution

Hawaii. These diazotrophic bacteria live on the surface ofcreased THC production.

plant roots where they fix nitrogen for their host. Genetic diseases are common. Bécsa (1958) describes

Diazotrophic bacteria have been sprayed on plants to seszne consequences of inbred hengpshort stature (only

as “biofertilizers” (Fokkema & Heuvel 1986). 68% the height of normal hemp), shortened lifespan
Only four species of true pathogenic bacteria (with on@egetative growth 9 weeks shorter than normal plants),

Table 1.CommonCannabisdiseases

Seedling diseases | Flower & leaf diseases, Flower & leaf, diseases, Stem & branch Root diseases
outdoors ieEE diseases
Damping-off fungi | Gray mold . . Gray mold Fusarium root rot
Storage fungi Yellow and Brown leaf spots ’;Iil:]tliltrlgtnal CIEEEEES Hemp canker Root knot nema
Genetic sterility Downy mildew Gray mold Fusarium canker | Broomrape
Olive leaf spot Powdery mildew Fusarium wilt Rhizoc root rot
Nutritional diseases Brown blight Stem nema Sclerotium rot
Brown blight Virus diseases Charcoal rot Cyst nema
Bacterial leaf diseases Anthracnose
Striatura ulcerosa
Dodder

species split into four pathovarieties) cause disease production of sterile seeds, and increased susceptibility to
living Cannabisplants. Bacterial blight bi’Pseudomonas fungal diseases. Crescini (1956) describes plant fasciation,
syringae pv. cannabinaseems to be the most commorramification of stems, and strange pinnate phyllotaxy in
problem. Symptoms resemble those caused by brown leafitagenic, inbred hemp. Borodina & Migal (1987)
spot, a fungal disease. Bacterial blight has only bediustrate flower fasciation and other teratologies in
described on fiber cultivars in Eurofgtriatura ulcerosa monoecious plants. Lai (1985) describes the deleterious
produces similar symptoms on stems and is caused bgféects of inbreeding on vyield of fiber and seed. Sitnik
similar speciesseudomonas syringg&. mori. It, too, is  (1981) says “yellow stem” disease in the Ukraine is
limited to fiber varieties in Europe. Uncommon diseasegenetic, caused by a monogenic recessive mutation. The
include crown gall byAgrobacterium tumefaciens gene involved has a pleiotropic effect on plant yields, it
bacterial wilt byErwinia tracheiphila xanthomonas leaf decreases biomass, fiber and seed production.

spot by Xanthomonas campestrigv. cannabis and a
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Interview
Dr. Mahmoud A. EISohly

In the United States, the University of Mississippi, and specifically its Research Institute of Pharmaceutical
Sciences (RIPS), is famous for hosting the NIDA Marijuana Project, which grows th€annabisit supplies to
researchers. The head of this project is currently Mahmoud A. EISohly, a Research Professor at the institute, as
well as its former Assistant Director of Physical Sciences from 1976 to 1988. He is also the Director of his own
private laboratory, where he continues to work withCannabisand the cannabinoids. Our interview, conducted

by Dave Pate on December 19, 1995, appears below.

JIHA: Dr. EISohly, what is your record for the university. | guess | was in

JIHA: Is that seen as clandestine or

academic background and how do youhe right place at the right time, but | hadjust an accepted tradition?

find yourself in this position?

MAE: | have a bachelor's and master'sproductivity at that time.
degree in Pharmacy and Pharmaceutical

Sciences from the University of Cairo JIHA: When did you first become

and | have a Ph.D. degree ininterested icCannabi®
Pharmacognosy, natural products
chemistry, from the University of MAE: In 1976, when | was a “post-

Pittsburgh. My major professor was Dr. doc” working onCannabis
Paul Schiff, who was a student of
Professor Jack Beal at Ohio State. As
soon as | had finished all my practical
work for the Ph.D., we had twin
daughters and my major professor saic
“Well, you better go and find yourself a
job somewhere”. He knew Carlton
Turner at the University of Mississippi
and said that he had a good graduatin
student and | was offered a post-doctora
position. I moved there in August of
1975, before | had actually defended my
doctoral dissertation in November.
Things worked out with Carlton and |
started out on a poison ivy project and
then a research associate position opene
up with the marijuana project, which
paid a little more money, in November,
just a few months after | moved there.

the subject before then?
JIHA: Sounds like you lucked into

dropping through all the right slots. MAE: Not really. |

JIHA: You had no particular interest in

also been turning in 7, 8, 10 publications
every year, so | had a lot of good

MAE: It's seen as clandestine,
because, at least when | was growing up,
it's distribution was a major crime. It was
25 years in prison if you were caught
with hashish as a distributor, which
didn’t mean necessarily tons. Even just a
few grams and if you are selling it, you
were considered a distributor. It was a
terrible punishment, so it certainly was
clandestine, but the use was culturally
allowed, a lot of people were using it.
But in the culture, it was known who was
using it. As a child, | knew who in my
hometown were the people that used
hashish and if you wanted hashish, where
to go to get it. So it was a very well-
known thing, but nevertheless it was not
known to the authorities.

JIHA: It was not broadly practiced, but
did occur sporadically.

MAE: That's right. So, when | came to
Ole Miss, | didn't know about
“marijuana”, but | did know about
hashish, the botany of the plant, etc., so
when that position became available, |
was ready. We isolated a lot of new
cannabinoids and other phenols,

knew about alkaloids and other new compounds.

Cannabisfrom my undergraduate work That period, the late 70s and early 80’s
MAE. Right, and then things just kept in pharmacy and | knew hashish, but Iwas the surge of new compounds found
happening to me here and | began talidn't know what “marijuana” was, as a in Cannabis
move very quickly in the ranks, in 1978 name, because in the middle-east where |

coming
position, and by 1982 advancing to

into an assistant professorcome from, it's just not known as that.

JIHA: Over 60 at last count.

associate professor. When | first arrived JIHA: You were exposed culturally to MAE: Yes, and in 1980 we did our

at RIPS, all you could be was a “post-hashish?
doc” or a research associate of some sort,
but in the early ‘80s, one of the vice-

that

rewarding those

review article which showed 412
compounds belonging to 18 different

MAE: | don't believe that | ever saw it classes.
chancellors, Peter Wagner, believed inmyself, but in the culture people always
have talked about hashish and smoking it. My JIHA: Has that vein of research been

accomplishments, so in 1984, | appliedfather never did, but there were a lot ofpretty-well exhausted?
for and received a full-professorship. Topeople in my town that smoked hashish

achieve that position in only 6 years is aall the time.

MAE: Well, we have just finished
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another review, submitted for publi- Cannabiswithout any CBD whatsoever comprehensive field test with blind
cation, in which we have mentioned (some of the South African varieties) samples. Even though our work was
another few compounds which were notconsidering some of the proposedreasonably large in scope, it was not
previously reported. cannabinoid biogenetic theories. large enough to make it foolproof. But it

was giving us at least 90% confidence. |
JIHA: These compounds are present in MAE: Right, CBC and CBD weren’t could tell you where it was not from, and

minuscule amounts aren’t they? separable until relatively recently andwhere it was very probably from, but
their reliable separation was a criticalsome samples were so similar that it was
MAE: That's true. discovery done by Carlton Turner, beforehard to tell for absolutely sure, but at

| actually started working on the project. worst, you could narrow it down to
JIHA: What is the scope of your Plant material with CBC predominant is between two countries.
research activities? felt to be a drug type. Either CBD is not
present or only in small amounts. JIHA: But if someone imported seeds
MAE: We do potency monitoring of from one geographic area and grew them
roughly 3-4 thousand seizures of JIHA: So you would say that temperatein another, what would happen?
marijuana every year, and we getfiber varieties would be characterized
samples of hash and hash oil. and identifiable by the predominance of MAE: If you got Colombian seeds and
We have done a lot of work, not part of CBD and a lack of, or small amount of, grew them in the US, that material would
the funded project, but on the side,CBC. And the tropical drug varieties be different than if it would have been

looking at the biology of the plant would have the reverse ratio. grown in Colombia. There would be
material: some smoke studies with Dr. much similarity, obviously, but there
Sue Watson looking at the immune MAE: That's correct. would be enough difference between
system, new formulations for THC, and them to say they are also different.

so on. | would say our most significant JIHA: Have you examined any tropical
contribution in the area ofCannabis varieties that were grown for hemp JIHA: So, there are both environmental

research was the isolation and characpurposes? and hereditary inputs.
terization of a good number of the new
components that were discovered in the MAE: No. MAE: Yes.

80s. There really haven’t been many
compounds discovered after we stopped JIHA: What would you do if you were  JIHA: How many varieties ad€annabis
working. given a blank check and told to dodo you have?
We also have monitored the incidencesomething that you've always wanted to
and levels of paraquat, sprayed by thelo, but had up to now, lacked a priority. MAE: We have a number of the usual
Mexican government, in confiscated varieties, Colombian, Jamaican,
marijuana, which would be a good repre- MAE: I've been fortunate enough to Mexican, Thai. We used to have Turkish
sentation of the marijuana on the streetshave really had the opportunity to do amaterial, but haven't used it in recent
to see if it represented a terrible healtHot of things, so there’s not something outyears. But we can get just about any
hazard or not. there in particular that | would say “if material that we want from a country
only”. But the one thing that | started through the DEA offices there. The bulk
JIHA: What was your opinion on that? years ago, and for which the funding wasof our production material is Mexican.
discontinued, was the fingerprinting
MAE: Based on our results over the lastproject. We did a good bit of work and JIHA: Do you have any interest in
few years, there is only about 5% of theactually brought it to a conclusion, but it industrial hemp?
material we examined that had any levelwas just a matter of taking it one step
of paraquat, but the levels aren't as highfurther to confirm the conclusions. | MAE: It's a new interest since | have
as people think it might be. Most samplewould also like to do breeding with received many, many phone calls from
have less than 100 parts per million, onanalytical feedback. That was my nextinterested individuals, entrepreneurs, and
the average 20-30 parts per million,step, to take the chemical fingerprintingstate legislators from Kentucky and other
which is not enough to cause any lungand kind-of marry that with the genetic states.
damage. In addition, this figure is basedfingerprinting and see if they agree.
on material seized at the Mexican border JIHA: What would you say is the
and doesn't account for material coming JIHA: Are these results proprietary?  potential for industrial hemp in the US?
into the country from other areas, which
we don’t monitor, so the percent of MAE: At this time they are proprietary, MAE: There’s a tremendous interest in
contaminated material is probably less. but | think I'm going to go ahead and the US for industrial hemp. Now
publish, since these conclusions are threebviously there is, from the law-
JIHA: | found intriguing the RIPS years old. Unfortunately, because of theenforcement standpoint, opposition,
discovery that there are varieties offunding cuts, it was never put to asimply because it makes their life harder
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and they really don't know how to THC and it's legal. They're not worried liver and is converted to the 11-hydroxy
control it. People might want to grow too much about it because the amount isnetabolite, which is 4-5 times more
other varieties o€annabisand it is hard just so small. And so that's the kind of potent in terms of psychoactivity, before
to tell which is which, just from looking level you would need to get in the leavesgetting into the bloodstream, and the
at it, and it might be used as a cover upof a variety, and you guys ought to makeprofile of these two drugs is quite

There's also the issue about what to dahis a priority item for you. That can be different. Smoked material doesn’t

with the leaves. They're afraid peoplea tremendous plus. cause much of the 11-hydroxy
will try to make hashish or hash oil. metabolite to appear in the blood at all.
Where all of this is going to end up is JIHA: For the expansion @annabi®  You really only see THC and its inactive
anybody’s guess. But there is movement carboxy metabolite. Therefore, the

in other countries and we are having to MAE: Yes, as hemp! If you didn't have pharmaco-logical profile of smoked
import these fiber materials and yet haveTHC, you wouldn’t have to worry about material is the result of free THC in the
the capability to produce that here, sait! blood.
there is the question of “Why can't we Suppositories were tried with THC and
also do that as well?”. | think that Canada JIHA: But what about the fact that it didn't get absorbed at all, zero. So |
is currently doing stuff, so that's putting technically CBD, CBC and all these took THC and converted it to a pro-drug
a lot of pressure on our government toother compounds are also forbiddenthat would be bioavailable from a
move on this issue. substances in the US? suppository. Then, once it hits the
bloodstream, it gets immediately
JIHA: What directions should the hemp MAE: Yeah, but | think that right now, converted to THC, which then mimics
movement take, as far as you'reit’s just because they are associated witlthe smoked material. This has a number
concerned? THC. But | think that problem could be of advantages: number one, it avoids the
overcome. Right now, there is THC, so“first pass effect” through the liver;
MAE: Certainly one area that if it is there’s no reason to look beyond thatnumber two, it never gives such a high
resolved, would have a tremendousNow obviously CBD could serve as alevel of THC all of a sudden, which
economic impact is if you can produce astarting material for manufacturing THC, gives a “rush” high that is normally
Cannabis variety that does not have and that's why CBD might also be aassociated with “abuse” and also

THC. problem, but for now, probably more paranoia for those people who are not
than 90% of the problem is with THC. used to the effect of THC, the
JIHA: Zero? overwhelming effect. Our dosage form

JIHA: What about the medical potential gives a very subtle effect. If anything it's
MAE: Zero THC or close to zero THC. for Cannabis either as whole drug or a more calming and sedating effect that
Something not enough to make hashistisolated products? does not make the individual “lose touch
or anything out of it. with reality”, and that blood level
MAE: There is no question about theremains for quite a long time, it has a
JIHA: What would you say is that use ofCannabisfor certain conditions. long plateau. Plus, it has a very quick
target level that would be universally It does have a history. It does have theonset of action, as compared to the oral.

acceptable? utility and so on. HoweveGannabisas In 15 minutes, you see good measurable
a smoked product, in my judgment,blood levels of THC, reaching a
MAE: Less than 0.1% would not be a useful product simply maximum at an hour, stays up there for

because of the lack of standardization2, 3, 4 hours and then comes down again

JIHA: You would think the DEA would the fact that's it's a smoked material: slowly. So it appears to me that what we
have no problem with that? you can't determine the dose, peopleended up with is a preparation that you

smoke in different ways, plus the give as a suppository, but that doesn’t

MAE: | can't, obviously, speak for the interaction of the many different have to be kept in the body for a long
DEA, but | would say that if you say the components and degradation productstime, only 15-20 minutes. If you can
THC content is less than 0.0-somethingand the tars associated with smokedetain it for 15-20 minutes, that's
they might be able to listen, but whatmaterials. So smoking is not a goodsufficient. The reason | say that, is that
they really want is zero, there’s no THC delivery system. there was the concern about AIDS
in it, so that it becomes like the stalks,However,Cannabisas a plant that is rich patients who might be suffering from

like the roots, like the seeds. Althoughin chemical components, would havediarrhea. There is diarrhea associated

seeds have a little THC. potential for producing useful drugs, for with that condition and if the person can
example, THC. Now THC in the oral keep the suppository in for 15 minutes,
JIHA: Adherent? preparation, it doesn’'t seem to be doinghat's all you need to do. What happens

the good job it should or was expectedis this drug almost gets sucked into the

MAE: Well | don’t know, adherent or to. My personal view on the reason formucosa, maybe the fatty tissues of the
otherwise. | haven't examined it closely this is the “first-pass effect”. The intestine, and then it's a slow release
enough to tell.Cannabisseed oil has material taken orally goes through theinto the bloodstream from that point on.
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JIHA: Has any wrk been done on the Guimarédes are investigating? microbiological contamination are
anti-nausea, appetite  stimulating probably the three major objections of
properties or other potential medical MAE: No, the main activity that | the medical community for using crude
uses of the 11-hydroxy compound? know CBD is famous for is the anti- Cannabisas a medicine?

convulsant activity. Now the anti-

MAE: No, not as much, no. The notion convulsant activity of CBD would be MAE: That's true, yes.

some people have that the action ofworthwhile pursuing.

smoked Cannabisis due to the 11- JIHA: Do you think the lack of other
hydroxy metabolite, | honestly don’t JIHA: So it may have some use incannabinoids on the market, besides
believe that, because in the blood streanepilepsy? THC, has more to do with
you don't see much 11-hydroxy at all. pharmacological or  commercial

When we developed our THC MAE: Yes, in epilepsy. This use and considerations?
suppository, we did it with the idea of this activity has been around for many,
imitating smoking, without actually many years. And then CBC obviously MAE: Number one, the pharmacology
smoking. One option is to give it by has good anti inflammatory activity. of most cannabinoids is not
injection. If you do, then you get the Now whether this would be something overwhelming. They have some activity,
same profile as the smoked material, buthat could be commercialized or not, but their activity is often not as high as
people don’t want to get a “shot”. So thethere are so many non-steroidal antisome already existing products. Number
next choice is intradermal, a skin patch.inflammatory agents, that CBC might two: the stigma of being associated with
But it doesn’t work, THC just does not take a “back seat” to those compoundsmarijuana. Pharmaceutical companies
get absorbed through the skin. But certainly there is the folkloric use just don’'t want to deal with that.
and every day you look at the Number three: the fact that they have
JIHA: Have you ever considered cannabinoids and activities in the lightalready been known for so long and
anything like a bronchial inhaler? of today’'s science and today’s therefore there’'s no exclusivity, you
pharmacology and so on, and you carcan’'t patent it anymore and therefore
MAE: Somebody made bronchial really go back and scientifically and pharmaceutical companies are not
inhalers, but they couldn’t get thoselegitimately explain the wuse of interested. It's already well known, so
particles to be small enough. There were&Cannabisover the years for so many what are you going to do? The only
some technical problems. Technicalthings. reason we were able to do this
problems with the inhalers and technical suppository patent is because we have a
problems with the skin patches, which JIHA: Cannabismay contain particular new formulation, a new prodrug that you
leaves really two available ways: useful compounds, but in an could prescribe for these indications, but
suppository or injectable. And certainly unpredictable fashion in the whole you couldn’t patent THC itself for these
injectables would work and would work natural product. That's been probablyindications, since it's already known.
fine if someone would want a shot, everythe main drawback ofCannabis in
now and then. But especially in chronichistory. Some people would find it JIHA: What about anandamide? Do
use, the suppository would be thewould work and for others it didn't, you have any interest in that?
second, and better, alternative. probably because they would be using
different strains of plant. MAE: No, | really haven’t had much to
JIHA: THC is an accepted drug in the do with this particular area. Obviously
pharmacopoeia at this point. Can you MAE: Different strains and even with the discovery of this compound and the
tell us about some of the other onesthe same strain collected at differentreceptor have made people believe more
perhaps in the order of their likelihood totimes. You might have different in cannabinoids and the possibility of
become commercial products? chemical compositions and that's reallydeveloping real drugs. That discovery in
one of the reasons wh€annabisas itself has “legitimized” cannabinoid
MAE: | certainly think that CBD will Cannabiswould suffer from problems in research and made it on par with
be one of those. CBD is being looked atterms of its use as a drug. Unless you caresearch on other potential
as an analgesic. | read in a newspapaeally specify every component in there,pharmaceuticals.
article that Professor Evans and hishow can you say that the variety that you
group in England are looking at CBD asuse today is going to have the same JIHA: There are illegal, but
a possible component that is responsibleffect as the variety you use tomorrow?unofficially  tolerated, Cannabis
for analgesic activity and so they wereUnless you go with the kinds of material “buyers’ clubs” which have sprung up,
going to do trials with different types of that HortaPharm is going with right some of which cater to thousands of
Cannabisand with CBD itself. now. patients. To implement the same thing
on a more legitimate basis would require
JIHA: Have you heard of the anti- JIHA: So you would say that defining an expansion of the existing federal
psychotic effect of CBD that the chemical profile, overcoming pyrolytic “compassionate-use” program, which is
Brazilian groups of Zuardi and products in the lungs and perhapsnow down to, | believe, 8 patients. Do
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you think that is feasible, if politically ~MAE: Absolutely, yes. MAE: Well, that depends on what you
mandated? say it is good for or not good for. Now
JIHA: In San Francisco alone, there ard don’t want to understate the
MAE: First, let me comment on that several thousand patients and if you addmportance of the chemical profile of
program, which provides 300 cigarettesto that, the demand across the countrythe plant material, because it's very
per month to a patient. In my judgment,that’s a rather large load. important what you have in there. After
that's way too much material for an all, when it gets smoked, you're getting
individual to use for whatever MAE: It would be, there is no question the effect of everything that's going in.
condition. It's too much THC. | don’t that it would be. Then our program hereBut for small differences between
know how this was picked as the dosewould have to expand tremendously tovarieties and so on, | don't think they
But coming back to your question, if keep up with that. But those INDs don’t are going to have a really significant
there is the political will to make it get approved all at once, they take timeeffect on the pharmacology simply
happen, it just means that NIDA will And all those thousands of patients arébecause THC is by far of the highest
provide material for these clinical not going to be under one IND. Theyconcentration in whatever it is that's
trials, because these are nothing buwill not, because no one physician canbeing consumed. The overwhelming
clinical trials. monitor and deal with all those people.effect is going to be that of THC in my
So this would be a slow process, but ljudgment.
JIHA: Even the current “compas- would say that if the number of people is
sionate-use” program is considered agoing to be in the hundreds, we could JIHA: Do you see subtle effects by
clinical trial? probably deal with it under existing CBD, CBC, CBG?
circumstances. We could produce in
MAE: Absolutely, under an IND excess of 5000 kilograms, so we could MAE: There are effects, but whether
(Investigational New Drug protocol). produce about 5 million cigarettes. these will have a pharmacological
And that's the reason most of this has impact or not, I'm not really sure. But in
been stopped. You've started doing JIHA: Do you think that you could terms of approving that as a drug, in the
research to see if it will work, yet you're produce reliable material, consistent infinal analysis, you would have to show
continuing to do it, so you're beyond the quality, in those quantities? You what impact those changes are going to
scope of a clinical trial. So you can docertainly have the analytical capability, have on the final activity, or get a variety
one of two things. Either you can but do you think that, horticulturally that's similar to whatever you did your
continue to give it to them whether it speaking or otherwise, you would haveclinical trials with.
works or not. Or you have decided thatsignificant practical problems with

maybe the stuff works, so you continuegiving everybody the same thing? JIHA: Any final comments on the
to give it. Then you're talking about future of Cannabis?

giving it to them as an approved drug for MAE: Not really, no. We can do a lot.

that indication. We've done an experiment this last MAE: In terms of the cannabinoids, |

season with cuttings and things like thatthink that THC is going to have a much
JIHA: As an investigative drug or as aWe have done one part of the gardenwider use in the pharmaceutical area,
more accepted pharmaceutical? Can ijust all cuttings. And it works. We did for other indications. We've already
stay in that limbo, practically speaking? cuttings of different plants and eachgotten a patent on the use of
group of cuttings came out exactly thesuppositories for the treatment of
MAE: | guess its up to the FDA. same. | don't think it's unreasonable todifferent conditions, glaucoma, nausea
do that. We would have to have a facilityand vomiting, appetite stimulation, as
JIHA: The program would have to be and a whole program to do it that way.an analgesic, as an anxiolytic, and also
expanded on a case by case basis witBut | don’t think in an initial clinical as an anti-spastic for MS, spinal
multiple clinical trials or could one huge trial, that everyone has to be given theinjuries and so on. These are conditions

clinical trial be opened up? exact same thing, so long as you blendhat we have actually applied for in the

things together to get the required THCpatent and these are good legitimate
MAE: There's not just one clinical level. areas where THC could be a very
trial. Each of those patients is on a helpful drug. So | would say in the

different clinical trial. You can have one JIHA: Do you put any credence in the future we’ll see much more acceptable

IND that includes 15 or 20 or 100 lore that certain types dfannabisare use of THC as a drug.

patients, but you've got to have agood for one thing or not so good for

physician monitoring all these patients. another? Do you see that as just JIHA: More broadly prescribed.
subjective impression or do you think

JIHA: And the normal site protocol for that there is a chemical and MAE: More broadly prescribed, yes.
monitoring these patients has to bepharmacological basis for variation of
followed? patient reaction? JIHA: Thank you.
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Introduction product during the Summer of 1995.Central Crime Laboratory in
The cultivation ofCannabishas a We planned to present a small scalédelsinki, Finland.
very long tradition in Finnish model for the cultivation of hemp, so )
agriculture. The earliest evidence ofthat almost any motivated individual Observations
Cannabis use and cultivation in could manufacture limited runs of Weed suppression bfannabis
Finland has been radiocarbon datedpecialty hemp paper, yarn andwas effective against common weeds,
to 3,000 and 5,000 years ago, respedabrics during the long winter months since none of them grew faster than
tively, a time which corresponds with as potential sources of additionalhemp. The maximum growth rate was
the Finnish Stone Age (Laitinenincome and creative expression. Ourecorded to be 3.8 cm/day during July
1995, Vuorela 1995). These findingsprimary goal is to return some 7-29, days 24-46 (Figure 1). Day
suggest that early-blooming varietiesamount of autonomy to our lengths during this time of rapid
of Cannabiswere once native to this agricultural community in the coming growth ranged from 20-18 hours,
region, and that this plant hadyears. The following is an account ofrespectively. By early August (day
agricultural value. Many Finns over our experience, which may be of useb4), tetrahydrocannabinol (THC) had
60 years of age remember theto others who plan to reintroduceincreased to 0.08%, from the previous
cultivation of this durable fiber plant, Cannabiswithin their local cultural 0.04% level at day 21 (Table 2).

and especially its use in thecontext. Soon after a dubious newspaper
fabrication of rope and sacks for ) article was published on this last fact,
agricultural products. However, Trial Preparations we began to witness crop predation

Cannabishas not been extensively The seed of two French varietiesby local misinformed youth, which
cultivated in Finland since the 1960s.of fiber hemp (Futura-77 and Fedora-technically is a crime in Finland. As
The typical Finnish farm is family 19) were delivered to the Hankasalmithe situation continued to deteriorate,
owned, and often exists as a relativelyCulture Secretary's office by surfacea decision was quickly made by
small-scale operation. Increasingpost, eight weeks before planting. WeProject members to have an ‘early
industrialization since the early encountered no problems with theirharvest’ of the educational plot on
1940s, in combination with more importation. The local sheriff was August 16 (day 64), to preserve the
recent European Union (EU) informed of the planting six weeks high community spirit which had
agricultural restrictions, has left the after the seedsarrived. The two already formed around the
Finnish farmer in need of valuablevarieties were mixed and plantedHankasalmi Hemp Project.
cash crops to maintain what is left ofin several plots throughout centralFortunately, several smaller plots of
the family farm. Until recently, Finland during the first two weeks in these and other varieties Gannabis
forests were often sold to offsetJune, at densities ranging from 50-10Qvere grown simultaneously in more
agricultural losses, however, thisseeds/rd and harvested between mid-remote areas without informing the
strategy is now being recognized asAugust and early October (Table 1). press, and local authorities allowed
only a short-term solution to a much Local and regional reporters werethis to continue as long as it did not
larger problem. Since the longinvited to witness the planting of the become a problem.
Summer days of high-latitude regionseducational plot in the middle of a  Surprisingly, the appearance of the
promote rapid asexual growth insmall village of about 3,000 remaining crops were not
Cannabis we saw the reintroduction inhabitants, and informed of our significantly affected by a series of
of fiber hemp as a potentially purpose. We also carefully explainednight frosts between September 15-
significant contribution to the cultural the differences between hemp an®8 (days 94-96). The larger leaves
and agricultural life of the Nordic marijuana, in an attempt to typically regained their form after
countryside. circumvent potential misunderstan-wilting, over the course of the
In collaboration with the Culture dings of this controversial plant. following day, as temperatures
Secretary of Hankasalmi, Finland, weLevels of THC were monitored increased above freezing. At no time
began the Hankasalmi Hemp Projecthroughout the summer (Table 2) bywere male or female inflorescences
in the Autumn of 1994, with the gas chromatography with massobserved on any plants. Long
intention of demonstrating fiber spectrometric detection (GC-MS), photoperiod maintenance of this
hemp as a non-food agricultureusing an undisclosed method, by thevegetative state probably contributed
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to the crop’s sustained growth untilHankasalmi appreciated the positiverelated products. We borrowed items
harvest (Figure 1). Less than 1% ofbenefits of free popular attention forfrom a local farm that were last used
the total plant population succumbedthe community. Over 30 articles havefor the production of hemp rope in
to mold. Some plants reached araelready been published in Finnish1964. In addition, a 50 year old hemp
overall height of 400 cm, and somenewspapers and agricultural magarug was lent by the regional museum

Table 1 Events, days and corresponding dates for the development of fiber hemp in Central Finland during

Event Day Date Height (cm)
Local sherif informed - April 24 -
Planting 0 June 13 0
Police collect samples 21 July 4 5
Police collect samples 54 August 6 140
Early harvest of 0.5 Ha plot 64 August 16 190
Frost -2°C: 94 September 15 280
Frost -6°C: 96 September 17 285
Police collect samples 107 September 28 330
Final harvest 123 October 14 375

had a base circumference of 5.5 cnzines on various aspects of theof handycrafts. Such a hemp product
by the October 14 harvest (day 123).Project. One member (AMH) evenis extremely rare in Finland, since
had a spot on the national newsfibers were aggressively recycled

Community Involvement (August 16, the educational field during shortages in the 1940s. The
After the Hankasalmi educational being harvested just after it was useclderly woman who had made it was
field was harvested, about 300 kg ofas a backdrop for the interview). registered for the seminar, but

plant material was immediately taken The Project officially concluded unfortunately passed away only a
to a local lake for retting. The on September 9, 1995 with a day-month before she could attend.

remaining material was plowed intolong informational seminar, ]
the field rather than burned. Fiberreviewing the events and presentingconclusions
from the dried, retted stalks werefuture possibilities (Kolehmainegt Although the two French hemp

hand-collected by a children's artal. 1995). The seminar featured avarieties were mixed, no variation

class and used for the production ofdiverse group of 10 speakers,was readily apparent in any of the

hand-made paper. Plants from otheincluding the local farmers, greenplots. Fortunately, for our purposes,
these strains ofCannabis were

Table 2 Results from forensic testing of Futura-77 and Fedora-19 routinely bred for THC levels below

(courtesy of the Central Crime Laboratory in Helsinki.) 0.3%. This was certainly a useful
point in our discussions with
Day Date %THC officials. Previously in Finland,

forensic test results were simply

0 June 13 = reported as 'positive’ or 'negative’ for
21 July 4 0.04 THC in criminal cases involving
54 August 6 0.08 Cannabis no prior consideration
97 September 28 0.16 having ever been made for actual

amounts. It is interesting to note that
levels of THC in our plants grown at
plots were cut in October and alsoactivists, a historian, elected officialsa latitude of 62 were approximately
retted in water. With the more maturefrom the local government, half the maximum level claimed for
plants, retting was accomplished inresearchers, paper artists and repréhe same varieties grown in France.
about 10 days, and the moist bastentatives from the International Although we applied for the EU
fibers were easily removed from theHemp Association and the Finnishhemp subsidy for the 0.5 ha plot, the
stalks by hand. Further soaking undeForest and Agricultural Ministry. regional agricultural office in
a variety of conditions, or dried Over 50 invited participants attendedJyvéaskla announced that no subsidy
directly, resulted in several distinctthe seminar, which was also coveredvould be granted. Initially this agency
collections of dry fiber and pulp by local, regional and national media.had informed us that only a portion of
masses. A wide variety of literature was on the subsidy would be allowed, due to
Most local elected officials in display, in addition to many hemp- the early harvest and consequent low
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yield. However, in December, ProjectCannabis In our experience, we Acknowledgments

members were informed, withoutfound it extremely useful to inform  We gratefully acknowledge the

explanation, that no subsidy would bepublic officials and other individuals technical support of David Pate and
allowed. Just recently we were of our work, and to form cooperative thank the International Hemp

informed by a local agricultural alliances with a wide variety of Association for supplying our hemp

official thet the subsidy was refusedindividuals and agencies. In seed. Special thanks are due to Ulla
by the EU because “the plants wereparticular, similar startup projects Kolehmainen, the third member of

cut before they made seeds”. should certainly have open dialoguethe Hankasalmi Hemp Project and
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Figure 1. Fiber hemp growth rate (1995) in central Finland at 62.2° N. latitude.

It hasbeen decided that the 'non-with local elected officials, law Culture Secretary of Hankasalmi,
drug' cultivation of hemp will be enforcement agencies, farmerswho made the 0.5 hectare
allowed to continue in Finland. ecological activists, people from theeducational plot in Hankasalmi
Although the cultivation o€annabis arts and crafts, teachers, health caravailable for this project. We would
has never been prohibited in Finland professionals and members of thealso like to thank DC from the Ohio
the law currently states thatbusiness community. Another Hempery, Inc. and John Roulac
'‘Cannabis sativa’® may not be important factor to consider is how from Hemptech.
cultivated for  'drug-purposes'. the event will be covered by the news
Therefore, it can be argued thatmedia, and a special effort must beReferences
someone who uses any variety ofmade to provide reporters with
Cannabisfor drug purposes would be accurate  verbal and  printedY: Kolehmainen, "J. Callaway and A.
technically in violation of the law, no information. Finally, at least for the Hemmila (eds.), Hankasaimen hamp

o ! puseminaari (Proceedings from the
matter how low the concentrations offoreseeable future, one should expect pankasalmi Hemp Seminafjankasalmen
THC may be. On the other hand, evera certain amount of political fall-out kunnan monistamo (Hankasalmi's County
high THC varieties can be grown, infrom the past 30 years of political Press)1995.
theory, as long as the intent is not fopropaganda  directed  against-@itinen E. 1995. Hampun historia Suomessa
‘drug-purposes'. The issue of medicalCannabis (Hemp's history in Finlandpid. e

o : - . . Vuorela I. 1995. Keski-Suomen asutushistori
marijuana has not yet been seriously On the bright side, our greater aa Hankasalmen ja Saarijéarven jarviker-
considered in Finland. rewards were an overall positive rostumien arkistoissa (On the inhabited his

Both law enforcement officials national awareness of the plant in tory of Central Finland, lake sediment
and members of the HankasalmiFinland and the continuing possibility ~a/chives of Hankasalmi and Saarijavi).
Hemp Project underestimated theof re-introducing Cannabis into Geologian Tutkimuskeskus Maaperdosasto

o - R (Soil Department for the Center for
amount of positive public support andmodern Finnish culture. Geologic Research), Espoo, Finland.
interest in the reintroduction of Raportti (Report) P 34.4.114.
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Introduction mixture (800 grams) of both varieties28 (days 97-110). The larger leaves
From a nutritional perspective, in April of 1995. These were plantedtypically regained their original
Cannabisseed is quite extraordinary in several plots throughout centralunwilted form during the following
(Deferne and Pate 1996). But aside~inland in early June at a density ofday as temperatures increased.
from this, the Finnish farmer is 20-30 seeds/fh and harvested Another outstanding feature of these
currently in desperate need ofbetween late September and earlyarieties was their reluctance to
valuable cash crops to maintain whatOctober (Table 1, typical data). Thebranch after flowering, even when
is left of the traditional family farm. resulting hybrid is tentatively allowed adequate space. Instead, they

Increasing industrialization since thedesignated FIN-314. continued to grow in height. Only late
1940s, in combination with more ] in September did some of the plants
recent European Union (EU) Observations begin to show significant branching.

restrictions on agriculture, have all Considerable competition with  The total yield from the largest
but eliminated this rural mode of common weeds resulted from theplot (0.1 hectare) was 22 kg of seed
existence. It was hoped that thesparse planting of seed. Males begafafter mechanical threshing) from a
introduction of an early-blooming to flower on July 7 (day 27), and very sparse planting of 500 grams of
and frost-tolerant variety @fannabis females began on July 17 (day 37)seed. Analysis of the seed (Table 2)
might add a significant financial Interestingly, both males and femalesesulted in data that indicated a clear
contribution to Nordic farm life. continued to grow and develop aftersuperiority over most other varieties,
From the available information on theinflorescence (Figure 1 and Table 1).in terms of both oil yield and fatty
nutritional value of hemp seed, it The typical maximum growth rate acid (particularly GLA) content.
should be only a matter of time beforewas recorded to be 4.2 cm/day during Approximately 1-5% of the total
the potential of this resource is fully July 4-29 (days 24-49) from a smallerplant population succumbed to mold

appreciated. garden plot in central Finland, having(Sclerotinia) or black aphids. An
] ) good soil (Figure 1). Day lengths additional 1% of the developing
Trial Preparations during this time of rapid growth females began to develop mold on

Two early-blooming varieties of averaged 19 hours. In the sunniesand around the bracts during
Cannabis (VIR-313 and 315) were portions of the plots, some plantsmaturation, and these individuals
originally sourced from the Vavilov reached a height of 210 cm.were culled from the plots by hand.
Research Institute (VIR) in St. Surprisingly, these varieties were not Although the cultivation of
Petersburg, Russida the Internatio- significantly effected by a series of Cannabisin Finland for 'non-drug'
nal Hemp Association. We received anight frosts between September 15purposes has never been prohibited in

Table 1 Events, days and corresponding dates for the developm€éiR¥13 andVIR-315 in central
Finland during 1995.

Event Day Date Height (cm)
Local sherif informed - April 24 -
Planting 0 June 10 0
Police collect samples 24 July 4 30
Male flowering begins 27 July 7 35
Female flowering begins 37 July 17 70
First pollen appears 39 July 19 85
Police collect samples 57 August 6 135
Frost -2°C: 97 September 15 145
Frost -€°C 99 September 17 145
Initial harvest 103 September 18 145
Police collect samples 114 September 28 150
Final harvest 118 October 9 155
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Table 2 FIN-314 Seed\nalysis Results (means of 2 analyses each of 2 random samples, standard de
in brackets), chlorophyl in mg/kg, other parameters in %.

Parameter Sample 1 Sample 2
oil content 36.94 (0.226) 36.79 (0.431)
chlorophyll 181.50 (2.121) 197.00 (4.242)
Palmitic acid (C16:0) 5.65 (0.007) 5.76 (0.070)
Palmitoleic acid (C16:1) 0.12 0) 0.15 (0.007)
Stearic acid (C18:0) 2.18 0) 2.25 (0.021)
Oleic acid (C18:1) 8.76 (0.028) 8.87 (0.077)
Linoleic acid (C18:2) 56.53 (0.205) 56.13 (0.141)
GLA (C18:3) 3.96 (0.077) 4.07 (0.021)
Linolenic acid (C18:3) 21.03 (0.120) 20.89 (0.007)
Arachidic acid (C20:0) 0.79 (0.007) 0.81 (0.021)
Eicosenoic acid (C20:1) 0.39 0) 0.41 (0.014)
Eicosadienoic acid (C20:2) 0.00 0) 0.09 (0.007)
Behenic acid (C22:0) 0.29 (0.063) 0.29 (0.028)
Lignoceric acid (C24:0) 0.27 (0.014) 0.24 (0.014)

Finland, and despite favorableare truly unique varieties of were readily apparent.

forensic laboratory analyses, a fewCannabis Considering their growth ~ The season was unusually warm
officials attempted to enforce a non-habit, it seems possible that thesend dry during 1995, which may have
extant 'zero-line' policy they claimed strains are descended frdbannabis enhanced growth rates in this
applicable toCannabis containing ruderalis which is thought native to typically cool and wet environment.

any detectable amounts of THC.the Altai region of Siberia. Although However, many plots were not in

Fortunately, after much discussionthe seed was delivered as a mixture ohreas of maximum solar exposure.
and support from the agricultural the two varieties, it was possible afterAlso, the soil was somewhat depleted
community, our plots of these VIR flowering to distinguish between in the 0.1 hectare plot after growing
varieties were allowed to mature andthem. For both male and femalebarley the previous year and rape

be harvested. plants, one variety had flowersseed the year before that, with no
distinctly darker in color (light additional fertilization prior to the
Conclusions purple) while the other was lighter cultivation of hemp. In addition,

These two early-blooming strains (light-yellow). No other differences planting depth in this plot was uneven
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Figure 1. QOil seed hemp growth rate (1995) in central Finland at 62.2° N. latitude.
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and mild compaction of the soil amount of attention from the mediaLeila Salo for the seed oil analyses.
surface may have hinderedand law enforcement agencies
germ_inat_ion. With this in mind, and throughout the course of thi_s project.References
considering the results from smallerThrough frank and open dialog, we
plots on better soil, it seems likely were able to continue this experimenteferne, J.-L., and D.W. Pate 1996. Hemp
that yield can be increased undeto fruition. Fortunately, these Russian Seed oil: A source of valuable essential fatty
optimal conditions. varieties possessed THC levels well acids.JIHA 3(1): 1, 4-7. g
Recent reports (Theimer andbelow the EU-mandated 0.3% level, rasmus U. 1,995a Hemp: LA, LNA, an
.. . . GLA- Nature's most perfectly balanced oil?
Mdolleken 1995, Deferne and Patewhich was verlfle_d by Iabo_ratory in Fats that Hea,l Fats that Kill Alive
1996) suggest that degree oftests (0.08% maximum). This was pgqoks, Burnaby, B.C., Canada.
molecular unsaturation in hemp seectertainly of great advantage duringgrasmus U. 1995tbid., Table D7, page 237.
oil may be higher in temperates  our interactions with the Finnish Horrobin D.F. (ed.)1982Essential Fatty
tropical varieties ofCannabis.It is authorities. It seems that the 'non- Acids: A Review in Clinical Uses of
not clear, however, whether thisdrug' cultivation ofCannabiswill be Essential Fatty AcidsEden Press, London,
effect would be due to genetic orallowed to continue in Finland. England.
environmental influences. Should an Theimer R.R. and H. Malleken, 1995.
actual correlation exist betweenAcknowledgments Analysis of the oils from different hemp
latitude and polyunsaturation (and We gratefully acknowledge David (Cannabissativa L) cultivars-perspective
L. A : for economic utilization inBioresource
our preliminary results support this), Watson and the International Hemp Hemp Proceedings of the Symposium,
Nordic hemp farmers may realize aAssociation for providing the seeds for  Frankfurt, Germany 2-5.3.199%nd edi
distinct advantage oveCannabis this adventure in botany and politics, tion, nova-Institute, Biro Hiirth, Cologne.
grown further south for the and we especially thank David Pate pp.536-545a.
production of food oil. for his technical support. Additional Wirtshafter, D., 1995. Nutrition of hemp seeds
We received a considerablethanks are due to Hannele Sankari and and hemp seed oilBid. pp. 546-555.

History of hemp in Finland

Erkki Laitinen
Voionmaankatu 24 B, FIN-40100 Jyvaskyla, Finland

Arrival in Finland and accepted geographic distributionscomplex near the present castle of
Hemp, a crop plant found all over for the cultivation of hemp will begin Kastelholma. They were dated from
the world, has been cultivated for atto be altered. the Viking age (800-1050 AD).
least 3,000 years. It was grown in These new research methods arélemp seeds have been found in
India during the years 800-900 B.C,changing opinions on the history ofseveral southwestern excavations in
and was the first fiber plant to be usechemp  cultivation in Finland. Finland, dating from a long
in China. In Europe, hemp becameAccording to current opinion, hemp continuous period from 1100-1500
known a little later than in Asia. Its cultivation reached Finland from AD. Hemp was a commercial
use is mentioned at the end of theRussia (through Karelia, an areacommodity during that time. Usually
‘golden’ period of Greece and duringbordering modern Finland andit was traded as fiber and not as seed.
Roman times, approximately 2,000Russia) approximately in the 14thThus, the seed discoveries indicate
years ago. At that time, hemp wascentury. There is, however, very little that in this area, hemp was cultivated
already being cultivated throughoutrecorded information concerning and not imported.
the Mediterranean region, accordinghemp in Finland, even from the 16th  An interesting discovery was made
to historic documents. century. However, the lack of written in Suojoki (county of Keuruu in
Recent scientific investigations source material does not mean thaCentral Finland). In the beginning of
have, however, changed establishetitemp would not have been cultivated1990, excavations were made in a
opinions on the age of hempin Finland before this time. boggy meadow bordering a lake
cultivation in Europe. Evidence of Paleoecological and macro-fossilwhere a large quantity of boat parts
hemp cultivation in the area of research, which have become moravere found €.g, main boat parts,
modern Switzerland, Austria andcommon during the last few years,planks, oars, etc.). The cracks
Germany during the period of 800-have begun to establish earlierbetween the planks had been caulked
400 BC, has been suggested from theultivation dates and broaderwith tarred hemp. Hemp serves this
analysis of soil samples from thesegeographic distributions of hemp purpose well, since it does not rot as
regions. It may be assumed that withcultivation in Finland. quickly as flax. The discoveries in
continuing paleoecological i.é., The oldest site of hemp cultivation Keuruu have been dated to be from
research on pollen from lake in Finland is on Ahvenanmaa (a largethe 13th century. They are thought to
sediments) and macro-fossil.g, island between Finland and Sweden)be from early inhabitants of the
research on plant deposits from thdn macro-fossil studies, hemp seedsinner-Finland' wilderness of that
ground) studies, the established datewere found in a habitation and burialtime. This population has been called
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the 'fishers and hunters' of the inlandyear 2000 BC, was found in samplescentury. When estimating the culture
since they lived mostly by thesefrom Sakinlampi (a pond in the countyof cultivation and the long history
means. The latest paleoecologicabf Hankasalmi in Central Finland) of hemp, the latter observation is
research shows that side by side witlduring 1994. However, according toespecially remarkable. It tells when

hemp became "the plant of the whole

Sweden Py 'a.." Finland /-~ i Russia population” and when its economical
ok N y ' B importance was at its greatest.
Fees TYT B o Current thought
) ) o ey _.'__. S . 3 The main objective of pollen and
Figure 1. Hemp cultiva 0 g ~, B macro-fossil studies is not to know the
tion in Finland, by county‘,_.-- F e e P _ exact date of the earliest observations

in 1910. on cultivation but the main lines of

development. So far, the results can be
summarized as follows. Cultivating
hemp in Finland is older than what has
been formerly believed. It is younger
than the cultivation of cereals but, at
least in Finland, its breakthrough and
popularity began at about the same
time as a period known as "the second
i ol e : expansion" of pioneer settlements
, P EWTIY ‘,/ 3 LY s f during the 15th and 16th centuries.
™ T'?*E‘-.r, Tt i st T This is when stabl icultural
i I L et BT = is is when stable agricultura
= 0 b - settlements became significantly more
hunting and fishing, this population Dr. Virma Vuorela, these pollen established. In Central Finland, the
also practiced agriculture. Previously,samples were from wild hops. Thebeginning of agriculture, a period
it was thought that land was nexttime period showing pollen from known as the "first expansion" rough-
cultivated only in Southern Finland Cannabaceae was from 500-600 ADly dates back to the years 500-700 AD.

1: Hemp grown on more '
than 0.6% of arable land,

2: Hemp grown on 0.4 to
0.6% of arable land.

3: Hemp grown on 0.2 to*
0.4% of arable land.

during this time. This is also the time when pollen from|It is possible that the "base population”
) cereal plants increased signifi-cantly.practicing inland agriculture was
Pollen analysis This time period can be regarded aslready cultivating hemp but, at least

Hemp pollen is both easy andthe beginning of stable agriculture inso far, this has not been convincingly
difficult to study. It is carried by wind Hankasalmi and Central Finland. It isdemonstrated. In the old southwestern
and found in the bottom of lakes andpossible that hemp was then cultivatedgricultural regions of Finland, hemp
ponds located near -cultivation.in the area, although it is more likely has been cultivated for at least 1,000
Problems arise when trying to that the plant in question was actuallyyears, and maybe even over 1,500
establish the difference between thewild hops. years.
pollen of hemp and that of hops, its Pollen found in the bottom Based on macro-fossil studies one
botanical relative. In most studies,sediments of Armijarvi of Hattula in might estimate that hemp cultivation
hemp and hops are not separated frorthe region of Hame (in the Finnishmay have spread into southwestern
each other. Instead, they havesouthwest) was dated in a pollenFinland through Central Europe, the
been reported as hops/hemp omnalysis to be from the year 570 AD.Baltic or Scandinavian regions and
Cannabaceae. Hemp pollen is alway3he study, however, was unable tonot necessarily from Russia. Hemp
a sign of its cultivation, since hemp specify whether or not the plant inmost certainly spread into Eastern
has never grown wild in Finland. question was hemp or hops. AgainFinland from Russia, as has been
Pollen from hops, however, is alwaysthis dates back to a time of majorassumed to this day. According to
from a wild plant, for only the female increase in pollen from cereal crops. Ifmany researchers, the cultivation of
plants were cultivated and not thethe plant in question is hemp, itshemp in Finland is older than that of
pollinating males. Wild hops can alsocultivation started with the beginning flax.
be a proof of human influence onof established agricultural settle- Paleoecological research is resha-
nature, for the plant spread withsments. ping the entire history of settlements
people. However, one cannot build a According to pollen studies, hempand agriculture in Finland. A new
comprehensive picture of hemp's earljbecame common in the region ofassessment considering the whole
history in Finland solely on the Southern Savo (west of Southerncountry in this matter has yet to be
grounds of pollen analysis. Karelia) during the 15th and 16th done, even though a lot of local pilot

Pollen from Cannabaceae, dating asenturies, and its cultivation was moststudies have already begun. When
far back as the year 4000 BC and fronwidespread during the 18th centuryrepresentative sites of the total area
several periods before and after theand into the beginning of the 19thare eventually surveyed, the picture
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of early hemp history in Finland may five hectares of hemp cultivated perpressed into paper. Paper making,

also become clearer. 1,000 Ha of arable land are included. Itwhich had started as handwork, slowly
] ) is clear that in the beginning of thedeveloped into an industry.
Regional expansion 20th century hemp was mostly The first paper factory in Finland

According to pollen studies and cultivated in Eastern and Centralwas established in Tervakoskiin 1818.
written sources the cultivation of Finland. However, this was a periodlt concentrated on making rag paper
hemp increased noticeably during thewhen hemp cultivation was already ineven after the use of wood as raw
18th century. Its greatest expansion ira steep general decline. In the longnaterial became common in other
Finland takes place in the 18th centuryhistory of hemp cultivation, Southern Finnish paper factories during the
and beginning of the 19th century. Byand Western Finland were oncel860's. Even during the period

this time, hemp was already cultivatedplanted much more densely. between the two World Wars, only rag
throughout most of the country. It paper was made in Tervakoski and the
cultivation was more common thanFinnish use addition of wood fibers to rags was

flax. Hemp was cultivated to a Hemp was a versatile plant inimplemented only after the Second
particularly large extent in EasternFinland. Coarse yarn was spun fromWorld War.
Finland, where flax was almostit after the fibers had been separated Better, thinner and stronger paper is
unknown. Hemp from Eastern Finlandfrom the stalks. Durable fabrics wereobtained from rags than from wood.
was taken, for example, to Pohjanmaavoven from this yarn. Eastern Finns,Until the time just after the Second
(a region located in the northwesternespecially, wore primarily hemp World War, and to some extent until
part of Finland). In the region of Hime clothes well into the 19th century. today, rag paper has been used for the
(central and southwestern Finland),Hemp was separated into differentproduction of the most demanding
hemp cultivation flourished in the categories, according to fineness, angpaper qualities required for fine
same locations as flax cultivation. Inwas made into linen, towels and tableprinting (.9, currency, bibles, stamp,
other words, hemp and flax were notcloths, work cloths, etc. Hemp twine and bonds), as well as exceptionally
excluding each other as alternatives. Invas knit into fishing nets and sacks,thin cigarette paper. Most Finnish
the region of Hame, one could evenand it was also good material forcurrency was printed on rag paper
talk about particular fiber plant areas.making salils. starting from the latter part of the 19th
People from Hame sold flax and hemp  Until the post-Second World War century. The paper of modern money
into Southwestern and Westernera, hemp was the most abundant rais still made of hemp and flax fibers.
Finland. material in the world to make rope. Since hemp and flax fibers were so
The most prominent core area forBeing a plant with long and strongwell suited for paper making, why
hemp cultivation was in Easternfibers, it was ideal for this purpose.were they not made directly into
Finland, in the Karelia and SavoWater resistant hemp rope -paper, but only after they had been
regions. The skill for its cultivation especially if it was tarred- was well used as fabric? Probably because it
was also more highly developed theresuited for damp and wet conditions.would have become too expensive,
when compared to Southern orParticularly large amounts of ropesince processing hemp and flax into
Western Finland. People from Easterrwere needed during the period offiber was so labor intensive. Rags and
Finland knew to treat the male andsailing ships. Until the late 19th discarded clothes were cheaper fiber
female plants differently for optimal century, ropes were made by handsources and more easily processed into
fiber production. This knowledge was Although the Englishman, Huddert, paper mass than fibers taken directly
unknown to Western Finns. Male had already patented a rope twiningrom plants. Flax fibers were not
hemp plants are shorter and maturenachine in 1793, it was not usedbought directly from farmers by
earlier than female plants. When theindustrially in Europe until 1862. Tervakoski factories before or during
male plants were pulled out of thelLittle by little, mechanical twining the Second World War and sources do
ground, two weeks before the femaleseplaced twining by hand. The latternot reveal to what extent rags were
and treated separately, a finer fibemmethod remained as a means ofised or what part of those rags were
was obtained from the males. In thisproviding rope for the Finnish home hemp or flax. Probably during the 19th
way, Eastern Finns substituted theneeds or for small scale local salesentury, and in the beginning of the
need for thinner fibers and finer well into the 20th century. In some 20th century, hemp was more widely
fabrics from hemp instead of usingareas Finnish rope was still made byused. Most of the hemp rags were
flax. In Western Finland all hemp hand after the Second World War. brought into Finland from Russia,
plants were pulled up at the same time, Rag paper is an old Chinesewhich at that time was the largest
discarding the dry and hardenedinvention. In Finland its production producer of hemp in the world. As the
males. was started in the middle of the 17th20th century progressed, flax became
Exact statistics on the regionalcentury from rags that were gatheredncreasingly more common.
cultivation of hemp , by county, only from hemp and flax clothing. Torn  The oil pressed out of hemp seeds
exists from the first Finnish rags were beaten in water into a mas$)ad been used in Finland, for example,
agricultural census in 1910 (Figure 1).out of which thin sheets of fiber were as a lamp oil, a raw material for soap
. Only those counties having at leastolled out. These were dried andand in the production of varnish.
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Finland had to turn back to the

OO0 oo cultivation of fiber plants. But as
soon as the restrictions were
6000 —f g g ) abolished, importation resumed and
with  more available money,
sooo AR BRRBRRR 18010 LR . . .
production of hemp again declined
oo LR ARRY N B B N 11111 .. sharply. Figure 3 shows the ratio
between the cultivation of hemp and
o0 HE R RRERY B ad bd ol o [ Dot [se=racaannad b 11k 11L flax, and illustrates how hemp
cultivation clearly declined before
o0 EEEFEEEELEELEERREREE bRt the cultivation of flax.
oo EEIETIETRELTELLLLY ‘ TRy I New era?
To be realistic, one must recog-
1920 1925 1930 1935 1940 1945 1950 nize that a large scale reintroduction
Figure 2. Area of hemp and flax grown from 1920-1950 in hectares. of fiber plant cultivation - especially
) o hemp - in Finland would not be an
Decline of cultivation hemp and flax lost their appeal.easy task. The history of Finnish

Practically speaking, hemp culti- Modern fabrics and clothes could beagriculture offers plenty of examples
vation ended in Finland during the more easily bought rather than made.where areas of production have
1950's. By the beginning of 1960's Exact yearly records for the dwindled and lost their importance
hemp was not grown any more, asidecultivation of fiber plants can not be against cheaper imports. Besides flax
from some private farms for domesticobtained before the year 1920. Theand hemp, other examples include the
needs. However, the decline of hemplevelopment of the total area ofraising of goats (very common at one
had started a lot earlier: in Southerncultivated fiber plants (hemp and flax) time), the raising of sheep (almost
Finland at the beginning of the 19thsince the year 1920 is illustrated in thedisappeared), the growing of buck
century, and on a national scale during-igure 2. wheat and the use of different kinds of
the latter part of the 19th century. First During the 1920's fiber plant culti- roots in feeding cattle.
flax passed hemp as the most imvation experienced a slight decline, It is difficult to rekindle the fire
portant fiber plant for home use, andwhich became steeper towards theinder a production area that has
then for the textile industry. The use ofend of the decade. During the yearslready declined, and which is also
flax was eventually replaced by of shortage in the beginning of thelabor intensive. Examples of this also
cheaper cotton imports. Also the1930's the cultivation of flax and exist in industry and in the crafts.
commercialization of agriculture hemp increased, but during the year®Now, even the cultivation of rye,

which should be a sacred matter for

TOO0 v vt L .
Finnish culture, seems threatened in
6000 b ] the new EU-Finland. Even without
obstacles (e.g., legal regulations), the
5000 L. L hindsight of history implies that the
task of reviving hemp cultivation will
4000 4 1 require new economic and ecologic
ideals, which must then break through
3000 4 into Finnish agri-culture and industry.
However, an interest towards blowing
2000 | new life into hemp cultivation has
already awakened in Finland.
1000 —
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Update: Industrial hemp in Germany

Michael Karusé and Gero Lesch

1. nova - Institute for Political and Ecological Innovation, Cologne, Germany
2, nova - Institute for Political and Ecological Innovation, Santa Monica, California

On March 1, 1996 the GermanBaFa plans to install a processing line7,500 tons of pulp per year.
Bundesrat (representing the statesinanufactured in Belgium by Charle, Hofmann expects to pay 700-800
followed the Bundestag (federalan experienced supplier to the flaxDM/ton for clean, decorticated fiber
parliament) and passed a law redindustry. It has a maximum annualwith a hurds content of less than 5%.
legalizing the cultivation of industrial processing capacity of 10,000 tons ofSuppliers to the automotive industry
hemp by a large majority. This stepstraw, corresponding to 1,000-1,500show interest in a more processed
concludes two years of heated publicha. In 1996/97 it will process 4,000- short fiber for use in compression
debate of the economic merits of5,000 tons of straw primarily into molded dash boards, door covers,
industrial hemp vs. the potential forfiber for pulping and automotive etc., for which they will pay 800-
drug abuse. The law follows applications and hurds for animall,000 DM/ton. Whether the dew-
applicable EU regulations, which bedding (see below). Hempflax isretted, highly refined short fiber,
limit hemp farming to full-time also close to completing a line whichwhich will likely be available at
farmers, require the use of EU-combines in-house R&D and prices between 2-4 DM/kg, can be
certified varieties with less than 0.3%equipment purchased outside. Theotor-spun for use in textiles remains
THC, and provide for verification by German manufacturer Bahmer isquestionable. Additional chemical
German authorities. Eligible farmersinstalling three of their newly processing, e.g. by steam explosion,
will receive a EU subsidy of 1,500 developed FLAKSY lines in the may be required. As in the UK, the
DM/ha (US $400/acre). former East Germany, each with anNetherlands and France, the hurds

Based on sales figures for hemphourly straw processing capacity of 2will be used for animal bedding and
seeds and industry interviews, novametric tons. Two of the lines arein construction, and will fetch 200-
Institute estimates that, in 1996,intended to process flax into a fine300 DM/ton for the processor,
hemp will be grown in Germany on short fiber for the textile industry, but compared to flax shives which fetch
1,400 ha. The area is limitedwill likely also process hemp. One of only 50 DM/ton.
primarily by tight supplies of French the units is combined with a detergent Small quantities of hemp for seed
certified seeds, which has drivenprocessing step which produces awill be grown in Southern Germany.
costs in the German market up from Svery fine, cotton like flax fiber A growing market for hemp oil in
DM/kg to more than 10 DM/kg. The (FLASIN). Another unit may be the food and cosmetics sectors now
registration of Hungarian and combined with fine separation pays 2-4 DM/kg to the producers of
German varieties, expected for 1997equipment offered by TEMAFA. organically grown seeds.
will likely remove this obstacle. Total capital cost for these lines, all For Germany, 1996 represents a

Farmers have contracted withof which have yet to demonstratechallenging "field test" of various
recently emerging hemp entrepre-their capability to process hemp onaspects of hemp farming, processing
neurs and processors for much of thigshe full-scale, vary between DM 1-4 and marketing. It is unlikely that
area. For example, 300 ha in Northermmillion depending on the quality of hemp cultivation in Germany will
Germany have been contracted by théhe breaker/decorticator unit, theexpand beyond several thousand
Dutch group Hempflax, and the number of separation steps and théectares without development of new
Badische Faseraufbereitung (BaFapophistication of the dust collection products and markets. To support
near Karlsruhe has contracted 112 haystem. these market development efforts and
with 40 local farmers in plots of There are several potential marketgo help focus limited resources, nova
typically 1-3 ha. In addition to the for the estimated 2,000-3,000 tons ofinstitute and two research partners
subsidy, farmers will typically bast fibers and 4,000-6,000 tons ofare currently conducting a major
receive 80 DM per delivered ton of hurds produced in 1996. Karl- study for the DEUTSCHE BUNDES-
straw (next year it will be about 120- Heinz Hofmann at CHEMISCHE STIFTUNG UMWELT (German
140 DM/ton). BLEICHEREI EUGEN JETTER Environmental Foundation). It will

Several recently establishednear Dresden has secured thevaluate major potential markets for
options will be in place by harvest financing to start-up his production of hemp products under economic,
time for processing of the field retted unbleached long-fiber hemp pulp fortechnical and environmental criteria
stalks . All involve decortication and, specialty papers, such as filter andand identify the product lines which
subsequently, various degrees otigarette papers, in October. Thecan be implemented in the short-
mechanical refining of the bast fiber. plant will have a maximum output of term.
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Conference report - Industrial hemp:
Economic opportunities for Canada

Gero Leson

nova - Institute for Political and Ecological Innovation, Santa Monica, USA

The conference "Industrial Hemp: world's largest manufacturer of longchanges to the law are of the highest
Economic Opportunities for Canada",fiber spinning equipment, introduced priority.
held on March 25 at the Designhis company's equipment and capabi- Finally, John Convey of ORTECH,
Center in Toronto, fueled the hopelities. a large national research institution
that Canada will continue onitsroute Three presentations coveredwith experience in the textile sector,
to gradually reestablishing hemp asdevelopments in the US. Andysuggested that simply importing
an industrial crop. Craig Crawford of Graves, president of the Kentuckyhemp processing technology may not
the Ontario Realty Corporation, aHemp Growers Cooperative, sum-be wise. Instead he proposed the
branch of the Ontario provincial marized the status of legal initiativesevaluation of various potential
government, initiated the event inin several states and the interest oprocessing strategies in light of
order to improve the dialogue US farmers in an alternative crop.product specifications by domestic
between the groups involved inThe recent recommendation by theend users. Such an evaluation,
reviving the hemp industry and to American Farm Bureau, representingnitially on the pilot scale, would
identify needs for regulatory reform US farmers, that hemp's viability as aalso have to include economic and
and technology research andcrop should be investigated further isenvironmental features of each tech-
development. largely due to his group's extensivenology.

The event was sponsored byeducational and lobbying efforts. Don The formal presentations were
Agriculture Canada, Environment Wirtshafter, Ohio Hempery, and Eric followed by a lively panel discussion
Canada, and the Bank of Montreal.Steenstra, Ecolution, discussed thend informal discussions. They
Of the more than 250 attendeesgexperiences of young US firms demonstrated the wide range of
approximately half were members ofinvolved in the manufacturing and backgrounds of the participants and
the young, growing North American trading of hemp oil and textiles which also their need for information on
hemp industry. The balance werehave to rely entirely on imported specific aspects of the industry.
farmers, designers, manufacturersgoods, with limited means of The following day, 40 of the
distributors, researchers andcontrolling raw material quality in the participants, including several repre-
representatives of industry, banksgcountries of origin. sentatives from major banks)dus-
governmental agencies, and unions. The situation in Canada wastrial firms, government agencies, and
The presence of significant numbersdiscussed by the last two speakersunions, followed up with a visit to
of Americans and EuropeansGordon Reichert, Agriculture and ORTECH's facilities and one day of
underlined the international nature ofAgri-Food Canada, summarized thein-depth discussions of the need for
the industry. results of the 1995 growing trials. action if hemp is to be revitalized in

Presentations were aimed at givingLate issuance of growing permitsCanada. The need to overcome the
the audience an overview of variousand correspondingly late sowingcurrent legal restrictions on com-
aspects of industrial hemp potentiallycontributed in some cases tomercial farming, processing, and
relevant to the situation in Canada.unfavorable growing conditions, trading was confirmed as the primary
Gero Leson, nova Institute, presentecsuch as competition from weeds.action item. Improved communi-
estimates on global hemp cultivationAlthough such conditions will not be cation and coordination between the
and markets with a focus on recentepresentative of large-scale farmingministries of agriculture and health,
developments in Europe. He high-they demonstrated that pests andvhich currently administer hemp
lighted the need for implementingweeds can cause losses undetultivation, were emphasized as one
processing strategies other than thenfavorable conditions and suggesteghotential means of accelerating the
classical long fiber route for textiles if careful planning for the crop. His political process. The establishment
hemp is to be used more widely formain point, however, was that theof workable THC standards and cost
industrial purposes. Sue Riddlestonegcurrent legal situation in Canada,effective enforcement mechanisms
Bioregional Development Group, which does not permit farmers orwas identified as yet another priority.
presented her experience with theprocessors to sell hemp based working group was subsequently
recent establishment of a lab-scalematerials for profit, is the primary formed to evaluate various re-
long fiber line in the UK. Dennis obstacle to further cultivation. To gulatory approaches. The long-fiber
Crone of Mackie International, the attract farmers and investors alike,spinning line offered by Mackie as
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one of the processing options for the In summary, the event was aworkable regulatory framework for

textile industry was discussed insuccess in several respects. Partithe farming of low THC hemp can be
more detail. At a capital cost of $15-cularly, it demonstrated that there isaccomplished.

20 million, the line produces 80 a strong consensus among major A second conference on hemp
kg/hr of long fiber yarn and 150 interest groups in Canada to evaluatevill, according to Craig Crawford,

kg/hr of short fiber products. A hemp's technical and economic viadikely be held in Toronto in the

second working group was formed tobility and, in case of favorable summer of 1997, as part of the
compare this and other availableresults, reestablish it as an industrialHuman Village", a world con-

processing strategies which maycrop. The current legal obstacles arderence for designers. It may also be
provide flexibility with respect to the seen as surmountable if coordinatiorcoupled with a trade show for hemp
use of the produced fiber and lendbetween the ministries of health andproducts.

themselves to pilot testing. agriculture and the development of a

Cannabisseed types, greatly magnified (courtesy of VIR)

Highlights from the Kentucky Hemp Conference

Craig Crawford, EcoDesign Group

The re-introduction of a fibre hemp the 1940s and 50s and is extremelymachine combines into one operation
industry in North America took inefficient compared to today’s mo- both seed collection and the cutting
another step closer to reality, judgingdern technologies. Market prices forand bundling of the fiber stalk. The
from the very successful hempfibre hemp, as a result, are high andesult is a dramatic reduction in the
conference held in Lexington therefore restrict market penetrationneed for manual labour in the field.
Kentucky May 31, 1996. The key to niche areas. Over the long run,Sergei is looking for Western partners
theme running throughout thea domestic hemp industry is notto help finance commercial production
conference — at least from a Canadiarsustainable in North America without of the machine.
perspective — was the emergence ofhe introduction of new and more Flores de Vries, from Hempflax in
new technologies that promise toefficient equipment. the Netherlands, announced the
reduce the cost of cultivating and The Kentucky conference gave aformation of a new company called
manufacturing fibre hemp. tantalizing peak at the first wave of Hempflax Akkerbouw vof (HFA).

For about 50 vyears, hempnew technology about to hit the After reviewing more than fifty
technologies were frozen in time asinternational market. conventional agricultural machines, as
one country after another placed legal Sergei Vorontsov, from the well as modern hemp equipment from
restrictions on its commercial cultiva- Ukraine, treated the audience to aFrance, the company concluded that
tion. Much of the farm equipment andvideo that described a new Russiamew technologies and methods of
manufacturing capacity dates back toprototype for seed harvesting. Thecultivation are necessary for large
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scale cultivation. HFA has now  One of the keys to reducing the sizein hemp, their company is now
developed a sowing machine that carof pulp and paper mills is to eliminate bringing onto the market new inno-
seed 30 acres per hour. A prototypehe $300-400M furnaces that are usedations in hemp textile equipmeifor
cutting and mowing machine was alsoto power the big mills and control example, high technology features have
developed that cuts 3-4 metre longeffluent discharges associated with thébeen incorporated into the hackling
stems into pieces 60 centimetres longroduction of ‘black liquor’. The process to improve sliver regularity,
at a capacity of 7.5 acres per hour. Théower lignin component in fibore hemp increase throughput speeds and reduce
mower avoids problems associatedreduces this waste stream and opens upbour. The latest Mackie hemp
with long fibres from the hemp plant possibilities for new forms of smaller hackling machine has a capacity of 110
wrapping around moving parts. Threeand lower cost power generation andkg/hr of line fibre. The Hempmack
turning machines were built that do notwaste treatment systems like thermakeries of Wet Ring Spinning Frames are
damage the fibre and leave most of thelepolymerization (TDP). Paul Baskis, suitable for spinning fine counts of
woody core in the crop. Square balefrom International Technologies, Inc. hemp yarn. The recent introduction of
presses manufactured by Deutz-Fahof Chicago, lllinois, ran a video the more flexible and versatile
were also improved and can bale up talescribing a continuous flow pilot Hempmach Mark V further increases
20 tons per hour in 300 kg. bales.plant that was constructed in 1993. spinning speeds and improves yarn
These advances in technology allow The TDP technology is a chemical quality. Another innovation is the new
150 acres of hemp to be baled andeforming and separating process thabemimack Spinning Frame that allows
transported each day. Hempflax B.V.uses heat and pressure in a watefor the dry spinning of both line and tow
is growing 1,000 ha. of hemp in the environment to convert organic wastesrom sliver for the yarn range Nm 7.2 to
Netherlands and 500 ha. in Germanyinto water, gas, oil, and solid carbon.Nm 15.
in 1996. The oil and gas may be used, among Perhaps one of the most exiting
Adrian Clarke, from the Australian other things, to power the TDP processhighlights of the day was an unsche-
Hemp Company, announced his firmand the hemp processing facility. Theduled presentation by Hugh McKee,
has patented a new machine thatarbon may have industrial value inPresident of Flaxcraft. Mr. KcKee
allows the farmer to harvest andelectronics manufacturing, plastic pointed out that major changes are
decorticate hemp in the field. Theextrusion, activated charcoal, steeltaking place in the linen industry.
prototype decorticator is expected tomanufacturing, and power generationLinen producers are upgrading their
cost about $60-70k (US) when it hitsWhen biomass or organic compoundsequipment, and shifting production to
commercial production. An enzyme are processed, the mineral ashAmerica where the mills can avoid
solution is then used to reduce theproduced may find use in the fertilizer paying import duties, reduce trans-
retting time of the green decorticatedindustry,  which  uses similar portation costs by being closer to the
fiore from 2-3 weeks, which is compounds. huge American market, and take ad-
normally required with field retting, to ~ John Roulac of Hemptech, avantage of US wage rates that are up to
a mere 2-3 days. This is expected tgublishing and consulting firm based50% lower than Europe. Flax is now
lower the costs and risks of retting andn Ojai, California, provided infor- being grown in Vermont, Maine,
reduce the variability of fibre quality. mation on the composite board, hempOregon and North Carolina. Because
More details about the new equipmentseed and seed oil markets. Hehemp and flax can be spun on the same
and retting processes will be release@mphasized that the capital, technomachinery, the costs of implementing
soon. logy and infrastructure required fora new hemp textile infrastructure in
New technologies and improve- entering the seed and oil markets arélorth America can be shared between
ments are also happening in thesignificantly lower than with paper or hemp and flax producers with each
secondary processing areas of pulp antkxtile production. fibre targeting different segments of
paper and textile manufacturing. Geof Kime, Director of Operations the market. Although hemp fibres are
Med Byrd, Director of Applied for Hempline Inc. in Ontario an- coarser than linen, hemp has the
Research at North Carolina’s nounced that the Canadian governmeradvantage of producing about 60%
Department of Wood and Paperis close to passage of a hill allowingmore bast fibre per acre than flax, and
Science, announced “the days of theahe Minister of Health to issue it is more environmentally-friendly
behemoth 1,000 ton/day, $1Billion commercial hemp farming licenses. because it uses little or no pesticides
pulp and paper mills are over”. The Finally, Dennis Crone from Mackie and herbicides and returns nutrients to
trend now is to look for options that International Inc., updated the con-the soil as its leaves shed. Under full
include 100-300 ton/day ‘mini-mills’ ference on new technological advanceproduction, many experts predict that
that use agricultural fibres and costments that will speed up the processindhemp prices will fall somewhere
$100-150M. Like the Australian and fibre quality of hemp textiles. between those of cotton (at the low
decorticator mentioned above, theséMackie has a long and well esta-end) and linen (at the high end).
mills can be located close to the sourcdlished tradition in the manufacture of In summary, the conference was
of raw material supply and contribute hemp processing machinery. And indecidedly upbeat, with highly tech-
to rural economic development. response to the resurgence of interestical discussions often punctuated by
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foot-stomping applause - somethingGrowers Cooperative Association. organizer of the recent Toronto hemp
more reflective of religious revivals or  Financial assistance was providedconference called Industrial Hemp:
political conventions than technical by Woody Harrelson, Mackie Economic Opportunities for Canada.
conferences. Although a North International (Ireland), Fayette CountyHe is a member of the board of
American hemp industry has a longFarm Bureau, Hemptech, Communitydirectors of the North American
way to go, one is left with the feeling Farm Alliance and the North American Industrial Hemp Council (NAIHC)
that something major is about tolIndustrial Hemp Council (NAIHC). and the newly formed Canadian
happen. Craig Crawford is an environmental Agricultural New Uses Council

The Kentucky Fiber Hemp Con- consultant with the EcoDesign Group,(CANUC). Craig can be reached at tel.
ference was organized by Joe Hickey16 Glenmount Park Rd., Toronto MAE+1 (416) 691-1737 fax. 691-0427 or
Executive Director, Kentucky Hemp 2M9, Ontario, Canada. He was anihn@interlog.com.

BOOK REVIEWS

AnaIySiS of the He is right i ing that additional [1] Ferti int ted
. - e is right in saying that additional ertig proposes an integrated-
PI’OfItabI“ty of Hemp research on that item has to be donehain approach, in which the market -
Cultivation for Paper before one can say hemp is morehe pulp and paper industry - dictates
environmentally friendly as a the possibilities for hemp. Indeed, one
Fertig, M. 1995. substitute "wood". The recom- can find costs and other items to
Wirtschaftlichkeitsanalyse des ~ mendation to choose a method inconsider each of the processes in the
Anbaus von Hanf@annabis sative  which the whole life cycle is analysed production chain - hemp cultivation,
fir die Papierproduktion. MSc- s very much in line with my opinion. storage, transport, pulp production
thesis, Humboldt Universitat, Berlin, | jta “Cycle Assessment (LCA) and paper production. However, the
Germany. 80 pages + appendix. methodology can be recommended inntegration of all these components
that regard. into one overall picture is missing. For
The study "Wirtschaftlichkeitsana-  Finally, Fertig emphasizes the example: pulp prices have been
lyse des Anbaus von HantCénnabis necessity of considering not only theinventoried, but have not been used in
sativg) fur die Papier-produktion” fibre of hemp, but also the the following calculations. Point 3
analyses the feasibility of growing exploitation of the other components.illustrates this lack of integration.
hemp for the pulp and paper industryWan Onna and Sengers (1994) have [2] Fertig also proposes a market
in Germany. The study shows that theshown the huge market potential ofdriven approach. In line with that
option of pulping the whole hemp- these plant components. announcement, he should take the
stalk for the bulk market -substituting  So, Fertig's publication contributesmarket price as a starting point.
wood- does seem to be less attractivéo a realistic positioning of hemp in However, one can see that in the
and may not be feasible economicallythe market and is worth mentioning. economic analysis Fertig uses 180
Given the present market conditions, Before commenting further on the DM per ton hemp as a reference. He
hemp has its best position in thestudy, it is important to emphasize itsbases that reference price on the
specialty market. This conclusion isfocus, otherwise one might expectmarket price of wood (120 DM per
very much in line with the study done another approach to be followed andon) and technical arguments. |
in the Netherlands. For example, Vantherefore different results of the study.believe that, for a market driven
Onna and Van den Ent (1994) also didThe reason to do the feasibility studyapproach one must consider some
a feasibility study on hemp cultivation is the increasing use of wood and theadditional market aspects also. The
for pulp and paper and came to thdinked increase of environmentalfirst to mention is that one must have
same conclusion. effects. The feasibility study is in mind that using the whole stalk of
Fertig's results not only agree withtherefore focused on the substitutiorhemp means that the (very) short core
other recent studies; they are als@f wood by hemp and this validatesfibres are still present and that these
being confirmed in practice. None of the approach Fertig has chosen. If théibres might need separate processing,
the pulp and paper industry based otfieasibility study had wanted to asses&ausing higher costs in the processing
wood has seriously considered the usthe introduction of hemp as a newstep. A second consideration has to do
of hemp, while paper manufacturescrop for farmers an additional optionwith the need of a guaranteed supply
using non-wood fibres such as flax,should have been taken into con-of fibrous raw material. Regarding
cotton linter and abaca have showrsideration, namely the market of this item, the use (and world-wide
real interest. specialty paper, pulps and (non-wood)vailability) of wood can be
Furthermore, Fertig is realistic in fibres. A few comments on the considered as less risky than the use
positioning hemp against wood, scientific approach of the study will of hemp. These two market
concerning the environmental aspectbe made. considerations (and I'm sure there are
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more) make it doubtful whether 180 transport cost for wood. “low-tech” potential. However, when

DM per ton hemp is a realistic [b] Second is the cost of productionall is said and done, it is utilization of
reference. Fertig didn't follow the of the fibrous raw material. The the diminutive Cannabisseed as a

market driven approach, by takingproduction of hemp only is viable food that poses the single most
only the technical issues intowhen the margin of hemp exceeds theignificant chance for direct economic
consideration! margin of other arable crops.return and social benefit.

Another (minor) point to think Otherwise, the farmer will choose to Nearly everyone in the hemp
about is the justification of the grow the other arable crops. When amovement vaguely realizes that hemp
integration of subsidies on hemplarge amount of hemp is needed nosteed is a source of good nutrition, but
cultivation in a market-driven only the crops with the lowest marginwhere can one seek the actual facts
feasibility study, where the markethave to be substituted, other cropsnd figures? Until publication of the
(pulp and paper industry) is verywith higher margins have to be “Nutritional and Medicinal Guide to
reluctant to use agro-based fibres, dusubstituted also. Consequently, theHemp Seed”, this data was scattered
to the subsidy image of the agrolarger the scale of processing, thehroughout many different sorts and
sector. higher the amount of hemp needeceras of literature. Author Kenneth

[3] One of the items that shows thatand the higher the costs of rawJones has done an admirable job of
integration of all components in the material will be. Besides this, one hascompiling and interpreting this
production chain has failed, is theto consider that the substitution ofdiverse data and integrating his efforts
item "scale of production". Fertig only the least profitable crop is notinto one slim, well-referenced and
shows a cost profile of CTMP pulp realistic. Often grain is the crop with nicely illustrated volume. In this 60-
(for a 73,000 ton plant) and suggestshe lowest margin, but the farmerpage indexed paperback, some of the
that the production of hemp pulp ismust grow this crop due to cropseeds’ more arcane uses in Chinese

cheaper than the production of pulprotation demands. folk medicine are first reviewed, with
based on wood. _ Marieke J.G. Meeusen-van Onna the translatl_on help of No_rman

Furthermore, Fertig suggests that Goundry, but it is the last two thirds of
paper production based on hemp iReferences. the book that provides its core value.

not cheaper than wood-based papeyan onna, M.J.G. and E.J. Van den Ent, 19941 his section is divided into four
production. This conclusion is based Afzetperspectieven voor Nederlandse -hen chapters on protein nutrition for
on an approach that considers the nep en henneppulp in de Papiersector. Delumans and other animals, as well as

costs of transport, of processing ang Haad. LEI-DLO, verslag 118 on the seed oil and its health
king separatel Howevervan onna, M.J.G. and H.H.W.J.M. Sengers’im lications
paper making p y: ' 1994. Perspectieven voor de laagmolecu P :

when one considers the items |aje verbindingen in hennep een eerste Mr. Jones is a talented general
"production”, "transport”, "storage" inventarisatie. Den Haag, LEI-DLO, mede- Science writer and has competently

and "processing” in relation to each deling 501 118. handled an interesting topic, but he
other, one can conclude that the costs may not have a great depth of
e o Nutritional and  poetience specic o e (e s
wood! Two of the determining factors Medicinal Guide to congratulated, because it won't be
will be discussed. evident to most people. However,
[a] First is the factor "transport". Hemp Seed there are some discrepancies apparent
The area needed to supply a 73,000 upon close inspection that, if

ton plant is in the case of hemp much  Kenneth Jones, 1995. Rainforest corrected, would make for a better
larger than in the case of a wood- Botanical Laboratory, Box 1793, book.

based pulp plant. One has to have inGibsons, British Columbia, Canada  To start off, contrary to claim (p.
mind that hemp is to be grown as VON 1V0. US$7.95, 60 p. 7), Cannabisis not a member of the
(only) one of the crops in a crop Mulberry family (Moraceae) and has
rotation, while wood is grown on From hemp’s wide range of not been thought so, for quite some
large-scale plantations, sometimegossible products, only a few requiretime. It's now classified into its own
just "in the back yard" of the pulp little or no infrastructural support. family (Cannabaceae), along with the
unit. This results in higher transportBasic products such as animalgenus Humulus (“hops”). It might
distances for hemp than for wood,bedding or building materials are also be mentioned, in the context of
assuming a similar capacity of successful example€annabisbio- the same paragraph, that seed
processing. Therefore | seriouslymass for energy production, espediameter, as well as length varies
doubt whether a transport distance otially as a scavenging operation in amuite a bit, even more so than
only 50 km is realistic in the case ofintegrated manufacturing utilization indicated in the text solely for the
hemp and whether transport cost foscheme, is another such use ofatter dimension.

hemp will decrease to the level ofconsiderable, but under-realized, A few errors lead one to suspect
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that the author did not actually readfor the Bioresource Hemp symposium Hemp & Co
some of the references cited. In theheld in Frankfurt last year. The
first case, it was not a Germanclaimed protein content of hemp seed
researcher, as stated twice (p. 11 & p(p. 48) is also inflated at 30%, 20-25% F. Waskow: Hanf & Co. Die
47), but an Austrian, Peter Rauschpeing more the case (p. 22). The renaissance der heimischen
who published observations concer-author apparently meant to say Faserpflanzen, published by Die
ning the superior skin-care (not skin-“crushed hemp seed cake”, for which Werkstatt-AOL, Gottingen,
penetrating) properties of unsaturatedhe former figure is correct (p. 29). Lichtenau, 1995
fatty acid triglycerides in hemp seedHowever, the idea that the “starving
oil. His affiliation and location were peoples” of the world will be fed (p. A new volume has been added to
appropriately displayed (albeit in 47) with animal products derived the German literature on hemp. Only
German) in the original document.from hemp feed, rather than this rich40% of the book actually deals with
(Jones also uses the terms “cosmeticsbod directly, is nutritional nonsense, hemp, the remainder being taken up
erroneously in the second instanceather reminiscent of Marie by fibre flax, stinging nettles and
and “bodycare products” correctly in Antoinette’s famous quote. kenaf. The production of the two
the first.) Rausch’'s comparison of Lastly, as miscellaneous nit-picks, latter species is a complete novelty in
hemp seed oil was made to a limitedseed may contain “0.3% or less” THCEurope. This reviewer is not
suite of somewhat more saturatedp. 12), but percentages are, of coursesompetent to give an opinion on the
plant oils also possibly employable asautonomous values and not subject tevhole book, so this review will
alternative skin emollients, not all the absolute amounts measured: “(peconcentrate on hemp, which also fits
other possible plant oils. Flax seed 0il, 100 grams of seed)” is redundant. Inthe profile of this journal.
being as highly polyunsaturated ashat same sentence (as well as pages 51t is very difficult to form a
hemp oil, would probably work as & 11), the word “narcotic” needs to be positive picture of the book, since it is
well upon topical application, replaced with “psychoactive” or even extremely similar in form to the
although it is possibly unsuitable due“psychedelic”. Please folk§annabis Herer-Brockers-Katalyse book en-
to its taste and smell. is not and has never been a “narcotic’titted “Hemp”, published in a new
In the second instance of citationThe characterization of gout simply asedition two years ago. This in itself
error, and more pointedly, the paper‘hereditary arthritis” (p. 7) is perhaps would not be a problem if it contained
of Matsunagaet al, concerning misleading. The reference “18”a lot of new information, but
cannabinoid levels in commercially citation (p. 17) is misapplied, unfortunately, this is not the case. To
available seed, is not published inreferring to another subject entirely.be fair, the much smaller size of the
Japanese as indicated (p. 53), butGamma is misspelled twice as book (hemp is treated on a total of 80
English, although the title of the “gama” (p. 35). pages) does not allow such a wealth
journal is certainly anglicized This “laundry list” of greater or of detail as was provided on 400
Japanese. This mistake will lesser errors is correctable in the nexpages in the book's "big brother".
unnecessarily dissuade many fromedition, since a book of such value isNevertheless, the book does contain a
acquiring this important reference.  sure to provoke a demand for manycertain amount of new information, in
Milder criticism can be made of the more printings. Hopefully, the author both the historical section (chiefly as
author’s throwaway speculation (p. 8)will perfect and expand its solid regards Germany) and in the chapters
concerning the anaphrodisia of beingfoundation of information, done in on processing and technology, since
“stoned”. It is trivial and specious and comprehensive scope and admirabléiterature and results from 1995 are
should be eliminated. Of a slightly style. Kudos are also deserved byalso cited. No book on hemp is free of
more serious nature is the rathephotographer Geof Kime and by Richa discussion of the plant as a source
generous reported (p. 27) hemp seeRawlings who designed the of drugs, though cultivated hemp has
yields (1.2-1.5 tons/hectare), certainlyhandsome format for a book (printedvery little to do with this. However,
not typical of normal harvests (0.5 toon 70% hemp paper) that Jeff Chiltonthis is the first occasion when an
1.0 ton/hectare). of the Rainforest Botanical author has made a distinction
The 2:1 ratio quoted (p. 36) asLaboratory should be proud tobetween stimulants and other drugs,
optimal for fatty acid balance may or distribute (US distributor: Homestead[mistakenly] including drugCan-
may not be true, but in any case, itBook Co. Seattle, WA 206-782- nabisin the former category.
awkward juxtaposition with the more 4532) at a decent CA$10.95 As is frequently the case when
often quoted 3:1 ratio, renders that(US$7.95), postpaid (US$5.57 eachpopular books on hemp are written in
sentence confusing. The reportedor 2-10 copies). Hemp shops,non-hemp-growing countries, there
guantities of vitamins in hempseed (p.schools and activists will want to are a number of objective errors and
22) is exaggerated by three orders oinquire about the attractive furtherglaring deficiencies. As regards
magnitude. The reference cited isdiscounts available for larger bulk taxonomy, for instance, hemp is

inadequate and probably a corruptegurchases. classified in the Cannabaceae family
version of the original definitive on p.12 and in the Moraceae family
article authored by Don Wirtshafter D.W. Pate on p. 56, while in fact, according to the
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latest classification it belongs to are unsuitable for sowing even in theunlikely that the best hemp soils are
neither, but to the Cannabinaceadhird year. He writes of Australia, or the podzol soils of Mecklenburg-
family. The statement (p.20) thatrather of Tasmania, as if hemp wasvorpommern and the pre-Alpine
hemp was the most frequentlycultivated there on large areas; the factegions of Southern Bavaria. The two
cultivated crop in the first thousandis that cultivation is banned and at mostegions are approx. 600 km apart in a
years A.D. cannot possibly be true,small-plot experiments are carried outN-S direction, as the crow flies, and it
since wheat, barley, rice and maizewith special authorisation. It is hardly is highly improbable that the hemp
certainly took precedence. This is onewvorth wasting words and space onsoils follow the administrative
of the greatest errors in the book,discussing US "production”, when thisboundaries. (see map on p. 60).
though in other respects it is moderatédnas been banned partially for 60 years In the Appendix (which is quite
and endeavours to free itself from theand completely for 25 years. It isunnecessary, as it could have been
initial hemp euphoria and be realistic. verging on the ridiculous to mention included in the body of the book)
However, the author falters when itthat experimental production wasdiscusses varieties ("Die Hanf-
comes to production statistics. To startarried out in 1994 on 0.125 hectaresorten”). This designation appears to
with, he makes no mention of (!). It is an exaggeration to say thatindicate cultivars, i.e, improved
Hungary, despite the fact that in 1988modern hemp varieties average 30 %arieties. But it seems that the author
the sowing area was still as high adibre content; this is at most true of theis either unfamilar with the meaning of
6000 hectares, with the highest yieldbest varieties. Data indicating a fibrethe term variety, or has become
average in Europe (9 t/ha). Nor is ityield of 3.3 t/ha probably originate muddled, as he refers to fibre hemp,
true that France has only grown hemgrom a small-plot experiment, sinceseed hemp and marihuana as
on a relatively large area for the last &his would be equivalent to a stem"varieties".
years. On the contrary, France is thegield of 12 t/ha, which is the upper Finally, it is conspicuous and quite
only Western European country wherdimit of the potential yield of southern superfluous to include three tables,
hemp has been grown since the sixtieeemp varieties in Germany. Thebasically informing readers unfamil-
on 4000-5000 hectares. Whensuggestion that when grown for seed &ar with the subject of the use of hemp,
discussing European production, theyield of 2 t seed/ha can be achieved igll containing much the same data on
author seems to have somethingiothing but an illusion. pages 59, 65 and 206 (Appendix).
against Hungary, because it is the only The author is also mistaken in his The general conclusion to be drawn
Eastern European country he does natstimation of the nutritional require- from the chapter on hemp is that
mention, although it has a 70-yearments of hemp, and contradictseveryone would do better to stick to
tradition of breeding and the himself in places. On p. 58 it is statedhis own field and that, if he must write
Hungarian varieties are some of thehat hemp requires 60-100 kg lessabout biology and agriculture, he
best in Europe. (In another context hefertiliser then other crops; while hempshould have his manuscript reviewed
does mention one Hungarian varietyis known to have a high nitrogenby a professional. Unfortunately, this
on p. 73). In connection with the hemprequirement. At the same time thestep was omitted, so that even the
gene bank in St. Petersburg hdable on p. 62 indicates that underslight virtue of the hemp chapter is
mentions 72 German varieties (!), German conditions a total of 300-520dulled by the objective errors. Such
although Germany has only ever had 4«g/ha of fertilizer is required, which is errors are probably not to be found in
or 5 varieties throughout its history.no less, or even more than thathe discussion on paper manufacturing
Mistakes of this magnitude are provided for other crops. So whichand other technologies. | can only
inexcusable even in a popular work. statement is true? Is the reader tdope that the information on flax and
Another objective error is that decide for himself? | am not the other fibre crops is more accurate.
hemp seeds retain their germinatiorsufficiently familiar with  soil
ability for 5 years, whereas in fact theyconditions in Germany, but it seems |. Bocsa

Upcoming Conferences

A seminar entitledRenaissance of on September 25-28 and will includehemp product research. For further
Hemp is planned to be held on contributions about hemp agronomyinformation contact Mathias Brokers
September 18, during  the and processing. Contact Dr. Ryszardf HanfHaus in Berlin at tel: +44
International Autumn Fair in Novi Kozlowski at tel: +48 61 480-061 fax: (0)30 614-9884 or fax: -2911.

Sad (100 km east of Belgrade,+48 61 417-830 or by e-mail at The Hemp Industries Associa-

Yugoslavia). For details contact Dr. SLAWA@ruby.poz-.edu.pl. tion will hold their annual meeting
Janos Berenji (tel: 381-21-780-365, At the same time th&rnte ‘96 September 27-29 in Albuquerque,
fax: 381-21-780-198). (Harvest ‘96) hemp conference andNew Mexico. For more information

The Fourth European Regional expo will be held in Berlin from contact Christie Bohling at tel: +1
Workshop on Flax and Hempwill ~ September 27-29 and promises td602) 988-9355 fax: 988-9438 or
convene in Rouen, Normandy, Franceshowcase innovative pioneers inhia@aol.com.
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The North American Industrial ~ from their magazine or by calling Hemp Symposiumwill be held at the
Hemp Council (NAIHC) will hold  their European coordinator Annie Exhibition Center in Frankfurt,
their annual meeting will be held in Riecken at tel/fax: +31-20-673-5910. Germany from February 27 through
Fresno, California on October 7-8. The Canadian Industrial Hemp March 2, 1997. It will be primarily a
For further information visit their Council (CIHC) has announced scientific symposium, with a
web sites @ naihc.org and/orsponsorship of &Commercial and minimum of product exhibits. They
http://www.interlog.com/~ihn/naihc. Industrial Hemp Symposiumto be expect approximately 500 partici-
hton or write to NAIHC, P.O. Box held on February 17-20, 1997 at thepants from over 20 countries, and if
259329, Madison, WI, 53725-9329. Vancouver Trade & Convention anything like the first conference held

High Times magazine has Center. For more information contactin Frankfurt (March ‘95), it will be
promised a Hemp Expo on Sotos Petrides or Matthew Kynastonthe one hemp event of next year that
November  23-25, to occur (tel: 604-258-7171, fax: 604-258- you cannot afford to miss! For further
simultaneously with their other well 7144, e-mail: events@dowco.com ordetails, Michael Karus can be reached
known Cannabis event in events@wisenoble.com). at tel: 49-2233-97-83-70 or fax: 49-
Amsterdam. Details can be obtained Finally, the Second Bioresource 2233-97-8369.

EDITORIAL

Comments on a strange decision

. roduction of raw material for the fo or wet, making it impossible to
in Brussels b 99y 9 b

textile or cellulose industries, in harvestthe crop at the correct time, to
The flax and hemp committee of theWhich case the seed is lost. dry it and thus to transport it to the
European Union has passed a resolu 2) It is a well-known fact that, processors. This is valid for both
tion, published in the "Merkblatt" especially in the case of the textilemonoecious and dioecious varieties.
(official  publication) of the industry, the fibre quality of densely Naturally, the situation is different in
Bundesanstalt fiir Landwirtschaft ungSOWn fibre hemp is at its best at theFrance, where hemp is grown at a
Erndhrung (Referat 321), which is Peginning of fe_ma_lle flowering, ngl Ia'_[i_tude of 46-48°l_\|_, under less
completely erroneous from a scientif before the beginning of §eed_ settingcritical weather coqdltlo_ns. _
ic point of view and which will lead By the end of seed ripening the 6) The resolution is especially
to a reduction in income for the pro quality is substantially worse, due todamaging to the dioecious Italian
ducers. This resolution decrees thain€ lignification of the fibres and the varieties Carmagnola, Cs and
EU subsidies will only be paid to accumulatio_n of Iarge _quanti_ties ofFibranov_a, which are to be found on
hemp growers who do not harvestSecondary fibres. This is particularlythe EU list, but which could only be
their hemp until the seeds havetrue for dioecious varieties. grown at great loss in northern
ripened. If the stand is harvested-ear 3) It is also common knowledge countries with a maritime climate,
lier, they will not only be refused g that even in varieties with a THC since their seeds would not even
subsidy, but will also be liable to g content of below 0.3 %, the THC mature, making it impossible to fulfil

fine of 50.000 DM. content rises considerably at seedhe harvesting conditions laid down
ripening, while it is lowest in the in the resolution.
This resolution is unprecedentedmiddle or at the end of flowering. In the light of the above it can only

in the history of hemp production for Dioecious varieties contain even lese concluded that some lobby is
its dilettantism and clumsy THC during this period, since maleresponsible for the passing of this
interference with the production hemp does not form resin, so it has aesolution, since interference of this
process, which cannot be justifiednegligible THC content. nature in purely professional questions
from any point of view, be it 4) The resolution will promote of production cannot be justified by
scientific, legal, economic, or any abuses by making it easier to useany rational scientific, legal or

other. This intervention in the stands of low THC hemp to hide economic arguments. It would appear
production process is reminiscent ofplants with high THC contents, which that circles interested in the
the centralised planning directives ofmust be grown to seed maturity forsuppression of late-maturing and
the communist era, though eventhe production of marihuana ordioecious varieties in northern

during that period such enormoushashish. countries must be behind this decision.
anomalies did not occur. | have the 5) The resolution penalisesltis sad to think that such a prestigious
following comments to make on this farmers, as it deliberately reduces thenternational organisation as the EU
resolution : yield, particularly in countries such asallows itself to be influenced by

1) No hemp farmer should be Germany, the Benelux countries ancharrow-minded lobbyists.
forced to produce seed when the ainEngland, where the weather in late
is not seed production, but theSeptember and early October is often Prof. I. B6csa, Kompolt, Hungary
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CannabAds

CannabAds InformatiarSize : 4 cm high and 8 cm widdS $100. Give ad location preferenc&d must be delivered camera/computer ready to the
JIHA 30 days before printingl(June and. December). The JIHA reserves the right to refuse any ad we find untruthful, decemtbjeationable.

t% Hemp Seed 0Oil Products
\; * Shampoo * Conditioner
@‘ *Bubble bath *Bar soap *
P * Body shampoo*

"/ Wholesale inquieries only:

!
Y Q\jjl@ ¢ Alma Rosa N.V, Belgium.
“uh R 3292814595 fax: 14596,

;,,:,,c,ﬂnna& 100% natlural

7

e

We have it all!
Fabric, paper, jeans, shoes, oil, shampoo,
soap, salve, body cream, twine, baby
ver, tow,

Hiig
| | L_.mH

clothes, yarn, sli
ars

g

J 7002 SR 329
_Guysville, OH, USA
! 45735

2

HEMP PAGES

o The Hemp Industry Source Book
Ht E%7 " Only $15.00 + $3.00 S&H

\ #Aﬁh Published by HempWorld

”*n.‘“ fs The International Hemp Journal

e

Order by phone: 707-887-7508

mail payment to: PO Box 315 MANUFACTURERS & WHOLESALERS
Sebastopol, CA 95473 USA EXCLUSIVE WORLD WIDE DISTRIBUTOR

FOR THE LARGEST HEMP MILL IN THE WORLD
NATURETEX INTERNATIONAL B.V.

SPECIALIZING IN HEMP TEXTILES

11 A

100% HEMP

STALKS, SEEDS,
SYNWA=T=1==007:N <INl Dtch Branch Office
R Tl H00)te Kadik 53-bel etage

TWINES, TWISTED
CORDS, PAPER,  BULEIFUNEE
STATIONARY, The Netherlands
LN Tel: 00+ 31-20-636-1096

MATERIALS AND
FOOD PRODUCTS IRt UARININXIVRTE Van Diemenstraat 192 + 1013 CP Amsterdam - The Netherlands

Tel. 31 (0} 20-420 3040 - Fax 31 (0)20-42035 45

REE

0

Official sales representative
of all hemp textile products
Jor Taishan Trading

a
S

2

of e
USE HEMP WITH PRIDE WHILE SAVING OUR PLANET

pioneer of hemp in germany . '
developer and manafacturer m m ﬂ.!!j I H A B O O K S }5!!"
of SATIVA hemp-oil-detergent z :’

LUCKY hemp-oikvamish

JOINT hemp-oil-cosmetics ‘ 1 Marihuana, the First 12,000 Years
HANFHAUS jeans-wear : : Ernest L. Abel 1980 $50 (paperback 289 pg)

Suppler of 16 HanfHaus Stores Diversity in Cannabis
Dr. Etienne de Meijer 1994 $22 (paperback 141 po)

HanfHaus GmbH Waldemarstr. 33 7 =
Influence of Marijuana on Driving

10999 Berin
Dr. HW.J. Robbe 1994 $35 (hard cover 232 pg
gE HEMP‘I‘ECH Bioresource Hemp Symposium Proceeding$
_ _ nova-Institut 1995 $100 (paperback approx. 600 pg)
The Industrial Hemp Information Network Hemp for Textiles
Industrial Hemp: Practical Products-
Paper to Fabric to Cosmetics Sue Riddlestonet al 1995 $37 (paperback 80 pg
Bioresource Hemp Proceedings of the Symposium IHA Members 10% Off!
Visit our Website: www.hemptech.com Handling & airmail postage included. Please pay with International Postal Money[Order
P.O. Box 820 = Ojai, CA 93024 = USA = info@hemptech.com or American Express or Thomas Cook Money Order. Please send your orderfto:
Postbus 75007, 1070 AA Amsterdam, The Netherlands

(805) 646-HEMP = fax (805) 646-7404
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IHA CannabisEducational Pack

The IHA has assembled an educational package for teachers and policy niacketed are valuable references
containing sufficient information to prepare educators with the background needed to accurately explain the value of
Cannabisas an agricultural crop\ slide series illustrating the various beneficial useGafinabisand actual examples
of Cannabisproducts currently being made and sold worldwide are includeelCannabiseducational package is
available to IHA members for US $50.00 which covers the cost of the materials and postage. U. S. residents add
US$10.00 for Air Postage or wait 6 weeks for surface delivery. Non-members may purch@aerthieisEducational
Pack for US$100.00, if the IHA has any remaining after member s@ieste: The added U$50.00+ margin above
cost for non-members is to encourage their membership!) Contact the IHA now to order yours.

List of items included in the International Hemp Association Cannabis Educational Pack

-Explanation of the IHA and a membership application -Small bottle of hemp seed oil (donated by Green
-Cover letter with suggested uses of the material and Machine)

explanatory list of the enclosures -Lip balm and body care samples (donated by Alma Rosa
-Most recent Journal of the International HempN.V.)

Associatiorprinted on 100% pure hemp paper -Hemp seed oil spot remover, laundry detergent and
-Set of twenty color transparencies representing the mamgyons (donated by Hanf Haus Gmbh, Berlin)

beneficial uses ofannabisby Robert C. Clarke -Short section of hemp stalk (donated by HempFlax B.V.)
-List of explanatory captions for the transparencies -Small hank of Chinese hemp bast ribbon (donated by
-Industrial Hemp by John Roulac (donated by Hemptecfipishan Trading NV)

-Nutritional and Medicinal Guide to Hemp Seed -Small hank of Chinese degummed hemp sliver (donated
(donated by Rainforest Botanical Laboratory) by Naturetex International B.V.)

-Audio tape of Hemp- Raw material of the future by Heletshort piece of hemp rope made in Holland (donated by
Barrington (with permission of Radio Nederlandthe IHA)

Wereldomroep) -Pure hemp and hemp blend textile samples (donated by
-Medical Marijuana excerpts from the Journal of thMaturetex International B.V.)
International Hemp Association -Small package of hemp hurds (donated by HempFlax

-Voucher for sterilized (North America only!) hemp seeB.V.)
(donated by Ohio Hempery) or a small package of viab®mall square of hemp hurd and fiber composite board

(Europe only!) hemp seed donated by the IHA (donated by HempFlax B.V.)
-'Hempy' hemp seed candy bar (Europe only!- contaifSamples of 'Hempstone', a plastic-like composite formed
live hemp seed) donated by Green Machine &itd. from 100% hemp pulp (donated by Zell Form Gmbh)

-Roasted hemp seed snack (North America only!-contai@annabis homeopathic medicine bottle (donated by
sterile hemp seed) donated by Mary Jane's Hemp S&&M
Snacks -Hemp World’'sHemp Page@dustry source book

Membership Application Form IN OUR NEXT ISSUE:

Send this form to: International Hemp Association, Postbus 75007, A®[| \/o| 3 No.2 Dec 1996
Amsterdam, the Netherland®lease enclose the annual fee, preferably as
International Postal Money Order or an American Express or Thomas Cook [N
Order.US$ personal checks accepted. 1996 membership fees, Student: || Hemp pest review
(Dfl.40) Individual: US$50 (Dfl.80) Substaining/Business: US $100 (Dfl.160) _
more!  (PLEASEPRINT) (CRE Lo isisiing
Name/organisation
Street address

Chinese taxonomy

City State/Province Seed foods

Postal Code Country

Tel Fax e-mail Information sources

Membership: 0 Student 0 Individual 0 Sustaining/Business _
Interview :

Main field of interest or expertise Dr. Janos Berenji

Can we include your name, address and field of interest or expertise in a mem

Seed oil analysis

list to be made available to our members? 0 Yes 0 No
AmEXx Info: Date Amount Bage
Charge to my AmEx card no. Signature PLUS MORE!
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