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CULTIVAION1. - CH:-ISTRY - UTfLIZATION

ZT-olloving is translation of a Gar :•-!anguce article by
E. F. Heeger and 1-. PoethZce, published in Die Pharmazie
(The Pharmacy), 10i7, VoL. IV, V'o. 1, pp 23-5726ý35-306,
3137

Introductic'at

Animals and fishes, oil "ilants and chemical synthesis are the prin-
.cival sources of nutritional fats. EspecicT.1y animal and vegetable fats
are of great importance in the economacs of nutrition. The cultivation
of oil-vroducing plants constitutes a large part of a~riculture throughout
the world and in central Europe the onium poppy is one of the most impor-
tant of such plants. Popularly, the opium -ouppy is referred to simply as
popny. Each year an increasing:Iy larger ac-.rage is cultivated for poppy

_ -production in Germany primarily for the prc."uction of thD high-grade oil..

* However, the opium poppy i.: not only an oil-oroducin- plant but
also furnishes opium and its va'.uable alJkaloids, all irroplacable in med-
icine, ,and there is hardly aro-ther plant wh-ch deserves as much interest
in so m4hy respects. Opium "-s nroduced in various parts of the world,
predomiu.antly in Asia, and is ani important subject of world trade. Al-
though it is possible to oro6uc,. high-grade opium in Germany, this country
does not engage in opium rroduc';ioc,. Only -ecently have attempts been
m.ade to derive opium . s a by-pr3duct for dc:zostic therapeutic n=;eds in ad-
dition to the troduction of oil for which the poppy is cultivated primar-
ily. Since agriculture tends to overlook that the poppy is not only a
valuable oil-producing plant but at the same time one of the rost important
medicinal plants, this article is intended ;s a basic review of the modern
methods of poppy cultivation, wlth particular attention on chemical and
pharmaceutical factors, from the point of view of present circumstances
in supplying the ppulation with nutritional fats and Lidispensable med-
icinal drugs. We have restrict.3d ourselves to the essential in vieu: of

I_- -



botanies and cultivation and a detailed re'.iev of the component substances
of the ooium plant with srccia] cttention -n analytical quections. In
addition, we have endeavoreo tc; give as cop!lete as possible a review on
the manifold employment of the copium plant. On the other hand, we neglect-
ed historical eonsiderations ar d the procluction of opium in other coun-
triez and rznticn only brefly ths technicr. derncitration of the alka-
loids. The decision to bring cur contribution in this journal, prior to
the publication of the manual on the cultivaticn of medicinal and spice
planits (pharcaooergasia) by tht authors of this article, corresponds to
"equests received" by u- frov' arriculture, nharmacists and physicians. Our
cbservations are based cn many ;cars of exerience by us in research on
medicinal plan.ts and the pract4.ce of their u]ltivation, irlcluding specifi-
cally the poppy with ,.hich 7xe have concern.:d ourselves for many years.
It is our hope that we h.ill ho e been ablk to contribute to safeguarding
the availability of substances vital to li:e and living.

Iaipzig, March 19L7 E. F. Heeger, W. Poethke
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The Cultivation of the ?opy.

with Sapccil Raference to Pharmaceutic Uses

Productive Parts of the Plant:

In addition to the roots of the opium poppy (papaver soxmnifezum),• •"'all parts of the plant and the milky juice, the latter "be most important

"base substance pharmaceutically, are utiliz-d. As stated in DAB ("Deuts-
ches Arznei Bich"?), Vol. VI, p. 498., opium is the air-dried milky juice
obtained by slashing the =ripe capsules. DAB. Vol. Vis p. 620 further
lists the ripe white seeds of the opium poppy. A fatty oil (oleum papa-

veris) is produced from the poppy seeds by ,rushing (suppleent to Vol.
V1, p. 413). Collected after the blooms haze dropped off, split length-
wise, dried and with the seed ramoved, the unripe fruits (fructus or
capita papaveris immaturi) of papaver sormiferum var. album De Candolle
are also a base for officinal preparations (supplement to Vol. VI, p. 231).

The ripe, empty capsules with short stems are also employed for
technical purposes. Recently, morphine is being produced from them. The
dried leaves of the poppy are used in folk medicine only occasionally as
a calmant.

Customary Commercial Designations:

SOpium; poppy seed, semen papaveris; ýoppy oil, oleum papaveris;
poppy heads, fructus or capita oapaveris izuat-ari; poppy leaves, folia
papaveris.

Origin and Distribution:

The bristly poppy (papaver setigerutm. DC) is regarded as the plant,
from which the opium poppy (papaver somnif-rum) originated. This original
form is occasionally still cultivated. Hoegi (1) reports that the bristly
poppy is supoosed to still occur together u:ith the opium poppy in the
North of France. The bristly poppy is said to be indigenous in the Red-
iterranean area, especially in the east, and it is entirely possible that
in the countries producing opium the vwrietles of the opium poppy are st.ll
very close to the original poppy plant. M., original home of the cultivat-

Ail. ed poppy must probably be sought in Asia "i.i.or and Central Asia from vhere
the cultivation of the poppy has found wide distribution. In 12urope, it
is carried on especially in the central and sourthern countries.
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Soil and Climate-

The moppy grors well on waria and fertile soil with good leaf mold
and cultivation. Cultiviticn is still n.os-f.ble on medium-heavy and even
Lght soils. It is unsuccessfurl actually cnly in extreme types of soil.

Soil planted to alfalfa and rich i-n calcium is preferred by the plant.
Soils with a neutral to alkalini reaction f;•vor its grouth. The calcium
requirements of the poppy are hLgh. If drc:nage iz provided, the poppy
can be cultivated successfully :.n well prep;,red lowland moors. It re-
quares a great deal of '-ater. Uet and cold anco very i•!.--dy- locatiua arc
unsuitable for the cultivation of the poppy. In severe climates, the
poppy does not ripen easily. in regard to c:limatic requirements, the area
of distribution of poppy cultivwtion indicales alfalfa and maize. 14ore
recent experiments have shown that the pcor, still prospers at medium
altitudes and has a greater eco'-ogiie& adap ;aobility than assumed previous-
ly. Its cultivation covers almost .ie entirc arca of early rye cultiva-
tion.

Botani(:al Chnracte:`isticc

a) Root and plant:

The opium poppy belongs to the faail. papaaveraceae and is an annual.
The pronounced taproot produces an upr ight, 150-`7' cm .highn singla or
ramified round stem. The latter is bare at the bottom and has a few brist-
ly hairs only at the top. Eoth the st.em an,: the entire plant contain a
milky juice. The -isnt leaves xre elongate and ovulate. The lower ones
terminate in a short stem, the upper rore o. less eaclose the stem. They
are indented or dentate and may be irregularly lobate. The bloom is at-
tached to a long stem which may be baa-e or covered -dth erect hairs. The
rounded capsules vary in size arid have different shapes from globular to
oval, with many intermediate forms. 'They are bare and pruinose. One cap-
sule may contain as many as 2,000 seeds. In older systematics can be
found an extensive subdivision cf the species P. sominiferum into varieties
based on color of seeds and/or blooms. However, this is of no value since
these characteristics are simple genetic differences and therefore do not
constitute varieties bat only strains.

b) Mloom and Entomological ObsErvations:

The poppy bloors at the cnd of June and sometimes continues until
August. The blooms are more or less upright and attain a diameter up to
10 cm. The form _-ned color of tia fou' petals are very different. T-ey
are round to inverse ovulate, fcid in:ard, have solid edges or are wavy to
more or less indented. lheir codor is whit: to -iolet or red. At the
base, the petalz have a dark spot. The buds first assume an upright posif-
tion, later begin to nod, but return to the upright when the flower opens
UP*
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~C~; ~-~ .~ :r~rvi~J%-r- rcties of the poppy r
CW.X. -a U dr t d'he pet-ans are occas-

L U. C013-.- C .'.slo be, found.

-j r'-7'..." no Tho dipterpt (sy..*o)

S.h. lre lofulr th ,arxi
~-~*~' ~ t~c ~ ......... z~t r~:r Q'nirg of tsbloor, d

n.~.;r i~x Z 'C~~C 2 t''nn Orr- 0ro~llneion shoiild take

* ~'gene~u~ £71t~ktc ~c~mn :n-.~ c iofusio rithey dis-
Th -.S OlvcýS 1 1 .aCoe~cW'; nc 13 er ~ ~ng to Hacklbaýth (3'~

h.~fl~~ i ~h§ -~ 1 dL0-2~ ~ ~x 1 2-_23 n2 I Acording, to Ude,
-w s-t by'is' Lrvsect oz.--othida i.a s vey :inf r-
~<.0nt. -P- ra ci'- ... &(:xga.. v. as -seer, in zinubers at,

.4. robu i r -2_,i;n .jay.. inthe- middle o

... :LtCo rapcatoc. zc.or2c- o bsrervaC niir c', the s'tand, .Only somge members
*..~~~~) s £owr-(Th2.L7 pollon-collec~ing ground

ee(a snzecies of -Mrl-enid.. *e '~trob' . a rjpp ;C)2nt.La-
-Cion enrrena2vcuitiý:':~cd for ý ý:± -~.HaTvr-,oe bees
a -!P a r Cd only in zr::Ji e'JC).

F--;)., ou r o'--~~Zcs 11 ~; in at_=c Is ýry'rcquent, espac' ally
snrce the pollen is reloaszd r: anth,,.r^_ ger-erally --!ready in the
cloScd bloom..

o~Seac (?i-s. 1 ' 2',':

T-11: tic >Ucyzhpc _e~; pr r si~e-. mm " 1. mm
':rIdc anci 0.9 rrm thi(ýck ~nn hzir.3 a* ' orr1-.r coarse f'u~rro,.cd vx.rfaceL. The

odit: more or .*rcl:r=z onc3:;.~ nd DOt .on the oth' I the
center of the- Ccncc?:ý.. *th -i n i;0 Sa 11ojec0 lightly.
ine germ ILes Lt> .idcof 'W1 :herdospcr~n and is cu'.ved liki -th.- seed..,
TIhc emlryo c-zistL ac3u on*h! of2 th.a rn dicle P--P to.0 -a. of
t'he cotylecdon. I "l iez t at- -poiQt&I end- of, the sed*:;ý "The,

colr f' ho~ec'zaS a. £unctio4 o-' ot~Z haracteristicd. In &ia_~
cral, -it ij ."hL~ ~W gr !.y -rn I'01 blCk:cb blae-grey. mth.-color var'-.
i a nts are poossibIc i.hcrossincr. AccordzanZ to -A.' !4eyerL(i, seeds SOf
P 7 varietic-.3 da-rk seeds Inve a. rede shli b~c substaniaý_ it CUM-

t'nin La z.-ý! -jecond., tlhird and also~ in the £courthl cdll Iltyer of
..he tegu"ent '~ ~ b~lue :-oppy secdiS posscss::,tfh-_te ctrystals r.acu
Oxallate o~n ozd-~ 'ct~round. The dell layc-r- tuhe Ppopypý-Vaiietes
--L "' lizght c62or -.zi;cs are f'i l~cd only tihatx 7 he tissrueibo±,the

~-3'er C s~of thin-wallad paranchyr~a zind thc-content of;.tb3 cell
mrrariJly o±l -I-&~gaisa i drcoletsý "Ine, oill contentTýf- tm_ seeds

difZ-3red betureen 13.9 andi 46.83% o: dry' Sii!§ tanc~ o'te h e~a cutigens



I z~-.K -~~t~* ,~d (cf~. Table h, DD

-'AU *C~ cor nOf ')G-P,, "'e :.ffche nLocrý gin thap -ey
-L>

ccr nio:py io s~ i br.ruL ~-O 1: o co. f u In o hr mer o~-L

~1 c~~z 0:%les nd ponnye 1tw p, eas Cop~ tnlfs POePPYe
c~2.abo-aton '.ri:. •~, c'rr (), ?~ c~1bL atn.or isr petop-dhýy

Thebl mIn :-o~uc ngsr~ Some chiur~.~ sotics o tle'scee of lgari

o~~~~~~iutn ~ ~ ~ ~ ~ 1.ý has soe red in can~cuc frr o zilpnwin.I zo
o12abrtion. to o r, th:: Wo~se &abiurowd in the,1 eoventionczA In .rc-

p~co !hc -at1,1led ririyroin Cetra aIic'n a m ote `a 2rarely Ocsioadl,: prrth'gen
voln ths *frc, RU, I and othi k~ic racd'.~ ?~ath cp

Countriesd tvoly. :-Ing ce -iyt.uLoeg ~c, hr~g the D"

?rTine ofi pscrv adltoLS Srais f Ca... :In m north earn, th--ete. c Pltvztriao,

Aike. Irane , 7 Mart 11: 0f Cersian.- m hn.liG

C-im a o ftrloe beeno -cirbduocim.d 1ir c'inat tohe o-alle pima a 2". -
ti* toeba o oulrl tn iiesti3ga: Lrn 7, 0 e aro of the opinove thrat, tanhe
ported prizaiy" cul-ol Cetral andt So~Z rom1tle- deloadvreie u rg

tee ites hs v-rimrty is G.rmqinty :Cnt-ate colthe atin of roduc-
-popp used to be --estid~ maoppy toav~ict:e3 ("Scg, es~Badizm.7z orth
Jcrod~ncti off Sax,-n and toSeez;~.-TE. II reC..gh cantesn.ýtje Cf orpinedri-ng our

Ithe oppy.aas Valuble ad ig~ roducti~r c.d oable of) oE-ckbart (9)nde

01tvae Varieno ;.: s a-nd (poirod b31 y 3orisEcenor/"e2e:

mi-6--.'tvt t.a ocle oii~~.O



'v~2ic&, ~7c ~c' ~''t ~ 30`1o ccnŽditioný. Idimt-ate :zu.c.~ . ar ýc tenS to ic:d4
0;fccnt-c-nt and Ce -n~j oil, yield.

2.. !`ý_-indo- G~~.:~ '~~ctCesel2.schaft,
7.,dcl-iratjc: and-soi.1 condItions.i:ýaii-, to-late, maturing. .arrestableth.an Eckjfiro~f.

~iih 2.contýrnt andc scad a:oZ il
3 ?e~:~1-c~w t~r'~ (pr~iczc flc;i ahe', S,~zih GCe1 -

n-, ýr' ZCC, Variety for. zvzrage altitudesand soils IoL aýs hl :2.i-a~' cond Ltions F iatu re s*e6arly,
mrcdiumn-b-igh Zro-..2th, goodi sta-bil-ty IMa~ o~ con tentt,. very. -gpoa
seed yield and cc-azcoucnIt oil vzh O-
14 ~ : -ae bu-sc-d (Deutsche 'Iaat.:i:-cht Cýýzcllechaft3 ShansetHI
carz~taý. Su-table onay --Pr the bcc-t "dlamttic 'and .soii. conr2.itons,.but then nroducc_ ody-d :i i tfor. cc god yeld ~atre~lat an cos'quent y ~iitableonly frregions Iit a ln j plriod of vegetation. Ve bhg s§tmn~dbit relativ~ely st-able. Hing11 oil contr~tc ..

Our ýnvootirrations at the x:ioznzJ stations of ?1robstheih anrd1-'o4.he-nstenhan disCiczed tha~t tthe, rat of nac:4pphine ccntezit -is- genetdicp'ly F-conditioned but is;. variab.le asi : soil, clmtL ýnd.=-6trtin-
al fa ctors a's t ell asz of *me *.h Y d~iabaMs. (p'a, *2)show~r that the zutho~rad c6~ bl-, .ý the requfrement" oDAP, 6 in regard to morzh*.-ý C.n!aCzn'c 0n2**- .(0. atobi~tbda-ýinl 1937 did not correz_-3and to cc s- ' :mr~ orwhirieon-tkent dcterirdned in tdhecai 4-.zcr.':eacict czf't tt h an
investigalkfdhad bc-c e mo la PI -C. c -o .'nt -vts tz ieýbyhl-micro method develo cd by. XMM. anCA IPb~rd CW nor iinthere is no reason fozr not auth"..ri~iý 4the. -6sdvzrietiea Iiist' ýabove"for rmedidina2. pirposec. Althougý1"D.1"Ll 6' 'oŽri~es o~uy ~to seeA

men papaveris., it should be notcd that the ýciaJtixation ofT t-C'ev~
2.eties in Cernmanyr is no longer of any sign2icne.-

Selective 1P'eeding: 40,

*hthe scelective braed1.nj: of porjp- varietie, 'botth Morpo~cal-antomical andi the physiolof.icai. chrceisiso;.tep.at. be,considered. Oft .o I~rpholo*-fcJ.I characteristics" of the, pory 'rmof the cabsulle iisT of r~r~caa i~atne p ence s.,how ha i7,lz1nts i.2ith.ýnarrou- or great~ly fpattoned cap.3 es -pr odtice gener1t~-~c:,v stL ynield of c;ced. ire mst' prc&ietiv orM,' o.. cQ C L g'o-ield of sced ir con!.*d-.rcd; to...eý the globe ,or,.ba~re ain Z Eto ah obsezrvations of' 'Heeer, I~hee forms e~ a-so the Ff~ r
the -oro&action of aoiumab the. slashirt-g rn-.od&. Mhe 1b- dira
shzpes can be slashed most a aver. ta -eovsly. ivsiain~b ~ee>n
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2' mre (~ disc'- -,scc the fio~jv-jj~rl cori-e2 a .ic 'Iztwe-!en form of cap-u ac
-a:nd conternt of miorrlaýe:

a)Globe !,>Iýpe =very Uxigh sr.,rhirn... contc.-It
~) ~erre1 ape LAhIh .oi-nec:tct

c) Pear -h, -%-er~g c~~ecr~
d) :Long sha-_c lcu r,ýphino cc~rnx-- fc rcsly rech

mi~ni -,r. content, of 2.2-': t, zcj J'iec in Di3 6)0

The number o," the sti-.rýta :!n co-- ueny iof.the Zarnell ae Is so
of immortance. 7he more rlamclea ex st t h -.-rc--tver a~xc the p~ocsib5_1itics_
for the develozocmtnk of rainy zeed:7 ~c-.eve::, thoere aoparent2.y do ec=.st
0.ýo Zefietic differences in the fcz-stion, cf seed:c.by th_ i~ndiaidua2. lame:L-.
lae. According to Proh~as .a. (12), ty-pse ti hci niiil1~1a
do not develop any seeds., Thiey can te recor-1 zed* externally by, t-he f act"
that the' ca)suleS, shou J4ight strin-s Fac i gt. d-t, -this is a
phenoitenon ýaneLortous to the'- :~a,,yn-driss -(S~Aki~ in grain.: Me
thickness _of the capsule. Val23 di~~e HC30c0cr- beli~ies thický-ilalled cap-
sul ~es :to be espeoi.2Jy !n.it~acle for the -prc-uc t~icn of- opium. :`,cdording,
to D(terrnann (13)., the surfaces of the I As2.ar "vnoles and Jdide ducts
in the. c .ross zec~tior, ol. the capsales ý-ay'. bc. cc.,=der~d asc anatomieal char-
acteristic; selectiorý forle hiah a.1kc2oid :.:ýt-.-nta

A f~rt er ~pcrta t -ic~ -~:cnu r o capsulas formed

per biant whýich corre~spondS to t'.-; rx,,rabr C'i 1ýud s M Z-efleral! *forrns
i~ith~ny .M61l caDOsules yield a ;; .,sr, Si.. ant of <Is c.5. hntoewha

ffw jar-e cda~svl'.s.' , The tendency- to ~to~~Z.ctccharacter-
istic but ca be r'c~dified by chan, , i ' e ditcofpznng To
high a ramifi.cation: is not desirud. (c--'. Sec, *1J.+.i~ve',tc'.c j..-,;nfr~1.4 .1. nfc'hie
in *the flower~ing yeriod'is also dae-irablo.. The ±floweriinjn P.ic f h
p1 -it mnat ast as tmany' as eiglrt and more dvys depend~ig or, thiexdsting
n~mber of: buds, Grs-,~ height a sbiiy xst betknint. .on- ra

tilin'selecting noPy str-ins. Varlet ies tiizdorhe:-uton f
o~~nsh~l hvee~avraawefl-1-`anced ;citth height so that t~hey can

be seashed, conv.ani4-ritly and r..us~t have stabfi.Lity above all. Viria;ties
which, Ido niot re~raL .standiing ar - compietelSy unsuitable. A fuithsr charac-
ter#ih c-ntic is th car of the seed. Accord'g to Flecegsr and Ber(14):

*'pyvirrietid cc 'ith colored 6esd --e attv1 ~r a.~ein re-.
gard to:.mrpbine content -than te wht-s O~pmy v 6riet ith colors

sm11 stg -non ofou of orh' I.t*the

Heegor and Bauer noted. a correlation in regard-to color: "of seed and
content. of 'morp~hie also WitYin groups, _I-e. -

I. i~~ ithprdon~antly c -lord -se Eds:
10 -r ý-ti' r____________ -d e

a) Silier-.grey seeds-= vedry'h.h n '~n Lehen
b) G,...r144y-blue te dark seeds xizh mc Ni nent.
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a. 3brolut c ('t-ai - not l.Cys possibile bc.cause
the ~o~py r ic z C V Zry M 0..cr C r C: S r C'.y n ra-r-d to -c6.10- of seed,
and shn-po of c-'- 1  n u #d znc in theý'. raeprtz of~
Thomas (15) -that th3 ht~zc ze~ ~s h- -v'Li elongated rhape-
from. zo'ifcutrelrn esLM hnvcst , ~eA d thraows rph-
ine Valutes.

interre-I~ted it- t~h-n b~C~ - : --.s bcc to selctvaieie
-tr.th a *high oil contcnt" ansd .a h,~..ozcTe B, Eob jectkires elhoTd
be com~bined a- T r a o~zci'Ce. -* orS aýta h
limaits of var;ia- lty f t ohc~ .. ~~t...tr'i~.Coi
methods Lor the C C-- -- ' cwITInte ildo
-D.ant breeding do eyist zn a-rc ' - ;a-.i:rMe ation of
Content".

The oi' content o' fh ot~., i~c 'ed1ý-='1 tvated var-
ieties fr~numrous iý ;~rs ac~-~gt pne~n
16) showmn in Tabl~e 2 -indc 6 Int di- e'-a ne of oi]J,ýbantent of the
varieties are not si'm.J.-i-

Acccrd=.n&- twc, l, 17 a-,~* - s d to contain

iip to S50% oil in +:. iyzb valuies' 'or' oil content
are indicated in li tarat=- e~ -:'c ic tz.` f ,'aforeign &ZI tie (Cf.
Chapter. 2 11Coam,7±ea% t;usac-)~ .~se'ctre. os!'l to in-.
crease the oil conten~t by select- c

Tevariations cf':~o~ n ccitarvc- r b nsie-ite w'ie
over a period of 'three years c cn b, see n for diagcza p 0;: 2 42)

Mhe mro~hL-m conte.nt is .eial onic .. nra
tbr-ough se-lection is desi-rable bzt. it sh~~b itdotl tl. It risot
Pan easy tzask to breed for spci.Iyv2zie ýQd a -o~nntsb
st-mces. The problem of bram-d>-ld, a Lp3i§.~~pth a
hi.gh taor-phine Content i;s o-f -Lr- ~tando.It O'-i p "ri~c Q-,ejjitf-o those
countries -V$it'..Cn r.dctino:+UT -

tieshoofgthef the ' rilatively
lang 'reri-c.! c-' tz.o s- o~ 7.op~y Wf tsei 1)bioeery
m~atmrIng s &zz~ ~~-~t a g~or, g t-eri:d of ony'3ý1 days.

S-Ould t-z --r~c4 wmz c, dizecses. Por'" ez tple, ,
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it ir7-y be Trcssible to breed v~arf etics res-cIstant to ditopru
throughn crzs~in", other spocie- vih . Rhoec s. .'Te Jatter is definitely-
resistant since;: -'.t was not attacked. eithe-r Fnoontar'eousl±y, in the open. field
nor by arttificial LnocuQaticn (39).

The m.cthc1idolozgy of selecltion. c~z-nnot -a discussed -here' anid will be
found in detail in 1r\rt 20:.

Thefclowr~g~iii ~nreci Emnts ae 4ýplicable~t purity- and
gei~ti =mowr of' catrid ec 9 yerM~iaating power75

Care-fully harvested and preparec' seed sh o-s ever- highner `gersi~xiatLing powers
(u-6 to l0~.Germanatz-ng row-er is .cLer'C a eay ft` ten days in
accordance with "technical inta-aci&:,s t h~ ta t"e st i n:-z fseed". Gcrr½i-
ntion takes place in the presoenc ofý ligh t --.Ic- ~ a o lwten
pea-atures. The 1,0010-grain Uai~jht. v arie z- _tz 0.239 0ý.`607 g 9. tan
ianatior i-.ith weed sered may not, (cxc ed 0.0%: vol Z~ade 2))indicates a

* ~weight poer liter of 590-6O0g0

,h 1000-grain'weigh01# of. p es varies be-:cven 0.098-
o0.13 5 g. orminating power C h i'x arx.- -in,~r tempierature and in
the presence of light and o~tdon th 1 ao a ~ 97

Or~Rota-tion:

Prior to =.ltivaticn with paopes., the;,_ ct~ol s.ou'db nlanted to
poroducts w-hich leave tLhe soill frec of wcedc .rd pr-e 'Ie.2s tngh
Stich 'products are truck.-gardenirg crops hez ' clized >wi~th stable uma-
urc. However., the pqopy ca., bec~tvta-s ubs-c'uiet to ie~'nu
pl,-ant-Ls. To j'adf- from our oim~ Cbberv-itions, the opys tonya. vzil-
iiable predecessor 2'cr winteor cereals' espackaz±7 wh b_-ý'iýt:also for many
medicinal and spice plants. Since-the ophaa-xaedn1 'evlp

etthe soil is ..ell, sh aded whacih favors. organ ,c de-onos OMOITl How-
ever. it -is important that the r~sul-ting so5i ccrdtcý orls. nreserved
throughir cit shallow -10owina of tn -pay ~roc So

If winte-r rape '(brassical r;% pu or. rs;ausý juz b67 beloed ur-6v'r in
spigbeca~use of winter damaget w.hich is. f eouently trzsýcase af t er ise ver e

wrinters an, cat-e 'al~l seedin- of ýth~q-boil riants, h~pycnsilb
cultivated 2iiccessfully. This 1;eoulence is ,_Tart e iso0 be-ause
these surf.-cEss are thus nresezrvcd for the cultivauiorr.0-~2 6il p0lants. The
ct'ltivartdon_ of oil Plants is of gr6ýat i~~r~ieas ýan.,ý-Irortaftu source

of ft fo:,- _nnutitin whch illbo e'an :ýalso fro~ti fact4- tha tu.Cov PM-Waprc~a 16Ter _,rito.yf iý,'ermany i

1933 and 'c-,',500 ha in the Soviett-o'-o.upied zoil, ot:-e ýiri. 97.Po
vided it s been a~n-ndantl-y f eitilized, -thc-,ypqppy. mayfbe-ýT flcwed by

4eras araci otLher-wise bY leguraniuis plants ,s--f ar a s, p 6si.ýble.

-10-



.iiCiflr ~ ''l ~5t teinmust b .. gen- to preserv-
igtý,c w.-i-ntcr mi tL11-rea i I ý"-_ to plo c~ oc-Ol'y alread~r before the

start of.~e riet ~k a. -light furr~ow, is plowed.
in tho SprLnr so `4U h _-a 0 *c ~CLz like a s-ardon. ' Concerninxg
the methods of op p t- e 't'v, no et; tin! diff'erenices are shozwn
bc~t7-een the culj-i. L ton oil see.d 2/:oi nc. oni-; poppics. IIn the
sr~ricultural literez-ture (,- raece at "orourh "'rie ew ,i i etire ciulti'va-
tiorz or jil plant.-. Lie. bf 0.111, -1. 115,e: 0-* iz~hint:& oi Cetal 1, rope" by
J. H-ackbarth iwhic1h u~'e's valuable dact;_), -robler~ of cuativ'atincg. the
poppy for the nroc~uct"10on 01 C.3c --- 66nti t~ ally' rez-c~rted .ýinf detail. 1.,:
cannot here enter iln detail on b e t. -1-01 review esse'-.
ti a! fac~tors of' c-Itf-rt4.icn. Sadinj ý poLJCeoea e-y 1arhand Aporils
but pr ei'rably n~ latecr t har 2.) Ar-rý ger T' ~ r ating tlermera-
tare is 3-4 0 C acceerding to Zaclo. Tnos-.za, O' OP3ý ii so-mn at the
beginning of April. *The .00-1:1 'LS notý Ver; -lenszi~ve to fr6st ;and becomes
diainagSed only at -~-6c'-/ 'D r onn . the ,,oopo is,.Y .6~asionally
caltivated -as a u~t crop, t',rz- iý of '.1 co1 cosyithi that of
surnmer cereals Sc-.w.ing, drring t-ie 'am-l cL C.-- : evro._rýedune German
cc nd ttins -,nlesscml ey ir-szz n~l vai.eties have' -been develop-
ed. 'Too much mosuedurinS. ta,', imte 4e ~ ln~ ic h
poppy is sensit&;o'- to we sJ. p, -=ui b-i: plnm.tcd at distaances
of' 25-4O cm. For opirz -pro&' dic u rc~ `3& 1 ~'icboncra'ased to
30-5O cm. For seed prcaduction., .t 5 C.o 'S1 i I not-be too great-
beca~use the plants rami~fy toc ý'i"~r an,' ~ ~ue''gularly*

Inersnacing' is also a. fult-cf * of z~*- v. to'ý ccal o. ~atd,6Lmt
o f elastici;ty exis3t hrere alh s ., ozo red-dired per hec-

tarevares btwon 3 ~ crz.ing, -:I. eet 'en wh i- en broad-
casting. in our exno-, -:aL -ue -Mf sn eqie

with-ý' an enessi~ e, ~r c h d P~~~CIe covered
to about .O.?5 cm by :Ite wogh~ ircih ýit m, av be- ýa di s able -to-
.utilize 0oressua-e t'i'~ he airce o2Ab 0il careul Yw-"oz'.e d over with

a lig,,ht h=-ro-v-.L. oo- coniditlonx parzait thiss the -seeds '.,nay also be
pressed dn~m by mic'ns af a ~ omid r szo :7a1 xroller. Th er tion
poeriod amounits 1-~2214. days, After tne pa nt1- h.iCve foz"ned lt-he third or
fourth leaf n~ cgri), ho-iing -i d,ý t'h ' aniJncýg 'c 8-15- ýfid/6r cm is

carie ot. ir su~a~b done at the orop-- 'timb bocauisýý`ta hfgnhly
developed -pcpo Tlants are easily cd4ig D ' ' fll ' Iran~galitin,, ofth
poppy results in lons of yield. V7en .i'nnn :to'one. n.nM a ~density of
25-30 plants per !-2 is recgardeld as favojrabio. i,.-order t, -on'mize on
labor, occasionally thi-Ln seedini, is r~esorted to w rean, mrout.n of -
kj/hr has' been s-hown t-o be sati,.actc&'y.& ahe p.Lanrsl are b1.tei'n e' ther hoed
nor thinned out. -3

The poppy c n n.be cu,_ltiva.' ,e~d 'iy. itsea2' but a,;lso ini -,ombiination irith
carrot's in the nannar deicribecd above. _e -tccessfully citeivated in the
coen field table end stablec car:'cts as r'ir p~roduct nd e x6&thp seed of



m,10 1atter wit 1-c ,.por
ni -nto of c2ivtco~cn .x oc e ~ c ~ for the 'production of' poppy

ý'Cee writh intensivo carrot cutvto.In the Palatinate he poppy i s
Cultivatod> in comibi~nation with ar-rJetites 61' c-Lover ;ýnd inU1 some area~s also
uith Fuiller's teasols. Thl- pop"xr :r-,, Clso -,a seeded t-'L-nl l~bter.f
boets and potatoas and in also : itn:!ýremlecntly ~utvtdin alterna±.
rows with vagetables. T~he popnw can :3lso ba~cltiae successful.ly as a
cover croDn. to caralucy since t aUe3S1 celyearly so',that h cr
away stil.1'has sufficient, tirý- .-'r f all dv,.l.opisntý litsch.1iN22) quotes
figures - n -yield f rom hseprartsasf.low:j

Yi(.ld in.20C:k. /h-

1937 490ý

?optoy 06 79122

1938 1h

:n ¾ xoer~2

Caraw~.ay 6h l3217.9

The yield of caraway2 SnOus a tne ýy s V vryJgood cover
crop and that tChe yield from th.z;o.s.6.ea~ey~s tory.

The poppy req-1 rs consI-e ble -carc Te eo.1- m-is -be kpt loose
"by hoeing.'ah'd carefuNlly %.weeded.? kmcl~rct r not 271cormended for
the atfter IZecause th-e poppy. pl!Mt are6;~ t y r~~ul ec
ried out4 only -i d-ry soil and w ta~hx `Ze.cause- otherwise. thid;-lart.ts are
easily daunaged. C.~. -

Stable 'mi u-,'e should n'ot Ibe spre _aci d! retl on the -ýiýtD unless the
latter is. 1ut~oo SUV ecueant to cereAls. .or oe te efrtilized

~'o. Te x~a:a houlct be weldelcom~pbsed, 1t -~&er haP are
Sufficient...~'2 maure 'is t be Plo*, rxe avte sŽ ,re manure

nius als be lm7d under. bef or-E tim adviant c~W=n~L ~m~ue
CdDtgos.~c~n may al s c be ca e.iLd' ou~ti-!. #-?Xen1 'orr2 roTper-

tionpd., comm:r-cia]. fe-rtilizer do~es -not1.ema, gc s~~ted. Urd oiu
yield ana/olr r.OLPolahie content btut an exc" ~ 'oddition 1= ~ a
-'o so. '"s cer: snommr ,y~e~e'~ sc 2~~poy re-
act tJ. o a* Pcper SUP-Ply of nIot,,' su bya nre dy2ldz hvySOiUs

lacinpt-assium, notassiim, U xii~p' ced ý1af ncream ody.ld~p

to 5 7 l 1."t is reconmmnded to utilize 'pbta s _1U'r sr,:snawe ofwih20 k/b



a~, ý` C41~ if~%int, 11, ro OtaI-le -ma.
b3 inc~rcas-cA. Accord-in to Yc.r 1), otsim ~oohte' fer-.
tilizc-r sho~.lld 10_ -•pree at I,:~ bef'cre seedding time because
une -oopy sedlin- is s o ccncentrti-n 'of~sJsi the -ýsoil I
r-ý-j ckc (215 1 03t'Da :ot..z. ~.h~opa iaddition -.o
potýasslum and zirgr roduced an i'esoy.ldofbot* 3'0%. both for
SeeQ an-L.~rc'cion. .Sihce U'c v~ex cpris. ta oGsri~eticu,
clearly show thbo, inf'u-ence of L erVti1LzgI On' Yiaeld ndo1cittthe,
£ig'..res gi-ren by him are s h o,. in Tale3.

Sin~ce the ph sphatei reqm:; s o m aic iy is- re-

comm~ended to Use at lcac;t Lo0 Zg!/htaý 6f; er.

Nshould .otlzn t en ~
3OO-00 k/ha -ho-CLd be adb'&biat~ eue ýM ''USez$te POPPY*

NIitrogeni should ba given ihn, tv,6 Syc~T~i dlwns-.ha me
~ghast yield ~oy -

Morphine 'content vgas ~lo c~tht i: iJk' 13e4~ Jzi "n" ige
content of rnrnor~iine is acnnlie'~edr L-' 1 tiY. ýl abuid-
ant xi:r efetiizin (26). ...

_7'V t f 'Z.2

a) Opillm.Collection: -*

In.:order to determireqct',I. o2i~thee_,cap6>
u w- --e have' ca-1rried out', ` ; b- ~ ~ JatV s1~thin

mnust be carried out, a bout -3.0 dS~ays', ~pe
tals., denoending on- t1he laret ('1: erez ~~
.Lore be slashed at d2 en tmsap.&"oný a -thcaY

l oo0 .' A -.n. ifdicit~io~n. i'ol ý.tre T -1, en 0meaas -2sls

it should-be .not;-ed it*h ~ s oJn Ineexyiý ý,iie
pressxre. E xperimaents. did'n6ot. disc6'~ a~b ..r
to morphine content c~iee ap, sule 6" ah'd m n -ChosI j&-e
slashed in the evearrig'i iWe, i.ter~~it~
of mor-obine decreased sith incrasin -h ~S a-,~
Cio Ca. Ivaion to the ol~~tn i~i1 ~c~

-iriy accordn oFiit 72 .J•hI

tor Hager^,,*.d capsules mIay, b3 ex .toior
cbt~titf fresh. caosuie h~q e~

the poppy- cap a.les)s -increases Pzc it ~ s ; dvr
-iously in, Jiteratur. * Yo-re*.'-e#-a--d-;--'rd.c, = hapter

2"Cor.n S'sanes uner B. 'a OW~~~g W as

af th io L of d he alk :Loi. &otn sa bece se ~ wv,

V.Vv

_cAM. AC'a of,'lh al aoi , 11$i-!a ,

Ly. ~ ar ons
divi all. varie rr eet i, I re-~at .,'d-j*' ; h



'-aflnd )Ta' cv' c~c~r folJc :ic technicuc of:sahr as
iv~tze cs i~ ~uul i~1c~ h th etsd ad carefull-~ a-

v n th cente. i~d>1h the rih " he .ý.LncL.'ionj~.s extended around- th-e
~ cmulebut rotu so It", ~ c~ o~'~ Three si.4ýtaneous

!a sc n be c~~L ut. -ccr a~'± t c. -1sttance of 3-5 ram. For thiS 3
rysharn knives a-.17. util-ized. !,Yýe-tally razor. blades areý;.ery suitablte,

1]a razor blades c-,m `b, comibinco into a t/dn bol by spacers and wing
nuts.* The~c'aps-iilc should be 7l~~2olyc h. it-alls oD the cap sule
-aryi thickness -cccrddin- tto .:-.-d rn'itj*i a~st mnot be cuit through

ay ý-v zs"std l&>ty e-aaus <t, :nr-iss *;'e ice drai ns :to, the intr--
ior The emrn-alk.jica :ýhcvald be ic ci the -apsules. rroe

Jahigresualts' in alou, opium '~ocac i atgos1or sced pro-
dacti-on and oil ccntent. The inlu'evce of :h-'r on seed -production and
c i c on ten"16 carn oc- ;-f-ed s-c -y on,,S ca fromr. one year of e.-
-prim-Lntuation in 19;' in 19~,16 - rco nnm" Ua o o~eoeaal
aOie again so tha~t .,e had to lus''r'`-ct-groý, ('Ab a at ).

In Tabl.es a~rndI we1hac -val (in.;ue clte va.ed by -si
1t946 which 'show tŽnat' sla~nsanr c lo'e o~ or It S S neces seed. and.
consequently oil production p 3 ' 1- si 0u -Z c½ oa Uneno
bhe seed. 1714ere also =-cared 't .- -c'erces ea~n the
vTarieties because theic nomt, gr*-ý 1-'e~ Qj0 o " . lY to
slashing. I,.n our czrr:aatdave 'e' ;: b-ýox-,ed Jman dxcavicual
case- no reduct-ior~n. e~r " o. Si-. 01-'h Of tr~ca 1 s
"che reductiocn i' 'O~d ro ,u cton m s - 'at lt oloably be ascribed-
to physiolgic al, di-s -tuao'ces of:7 t n:.o u- -'.the formatior. oftc
seeds which may be -,rc~'ce;d_ b-ý .r mauy::t ,ijjii - O z7 on

the nozpho ce-azaumia' harcte~ ~6 ~tc o a~and espdciaJ2..y t",
canpsules.- these sa t o t1,Pk piý,-:-1 a z! e'e~ ='4-~ 0'erez 1 a Iyioog
foal charac'4erist..;cs of -LhC var'-;Ietz Z7~s toLosetkn r a-k-4it

,Ge vaie straubc. blue-seed chlSson)had:' in ourý"eprL-ý-;-," c a-
Pr-6bstheidý in 19 L6 0-the largessý (nvdbr±isn1ttiy globular), ca"ýpsulc's and
consequently most: -uItabie forý .-;I hinig of: -,iil hepoppy vatl - nves-
tirgmted and f~ur ---`-6 the hih _Kyed oi' c-ium and mv.-p Ane ti
vari;t~ry,,sl shin!7 did not radd~cv. yieldý of-thib antdrd lot. IacVr
our n~etigat-ion: urn 1936 --:, .93 .a .,6~ r'at

"~Stxii, lu-6ee aprears to I e, hi ghy stae or the' proat cti on of
oil sxit 6speoia-Iy for phafrtrcet-ic Vr0ooses-. It should beý ~§uvated
partidul~ly. Ln th n b cst iotatic~ns and. soil:!. ~eS1huld alsb'oint c. . ut

* ht~e Yild I f ciinobtaanecr. b vs LinLlj'h6 t.ta- LL"=4& of
*32 ,2par vuriety &does not permit any comprt~co~s~o yi-eld per;
sxarfai::e mr-It.~ Thc e-ntire poppy c-.,ltiatiLom suf'feý-red durng.~t~hat year
0ý at'ly p tnes 0~-~ "--- sk beq.-
and later r'aýtia. f lo cdi ng _So tl- -: rc th ~d s ta ''d de'ns a.ty jere n ot wi2-ný

for6ý .ehe i~reiciv~i~,Teepnrethad 1'~s "hot.. ipf de-
auine fo'eeito.iowe-m'r. tne e4:i-:tcm fill M. e cunfinudi 2
>zgr aurtaces ke exn riment-al .f cs)ndiist eoedTa r-

~-abia on over seve zu v s CiT k .11aJ attenltintO te~zn of

I51,

-2.14..P



~~n:-` -P2 or..< i ~C2 1~~ ~A n -c7,:rd to the inftluence of
'z~wr si LLQ; ol- '".X7ct:0cC -ard oil, yicar2:,nd ger~mina-

tir-p~~ il oi o2 Tva t: r~a~ i.it ~ad iar~esed in 194.6,*no- under
'sayhav ~it vt bor±terLr~tm~ c~x~.iw~e~ L zeaor.not' beew~acnsidered

withir. thle rzm:cko~f lioocvsnlc...cac.

:iot~~-Cr ;:Y r:ýC:' vu&y~auc~fr~o.r eC 2fl.matS.that. wi th
ef'cen :oooy cultiVation ý-.dzr;sa c~c n -1:ca o%'. giving sp-

2-cial attont, on to cn-refizI _'L -: O~': te r';e at teroe-ie a
.tdcjnin 'Who pz- Jý-c,ý olý -e~__ Za-d c2f rY 'very well beoreventod.

I~ t s also of~ groa-L" t ý:;t u: po-,pies at t~rprtim~e
jo tthat_ bursting off "ha she c'ue U.not produce zanyaiosses Z~f
ssod.

t~~~enty-±'curZ hrsao Lsigp Žecuntkolesv prodcning

opium, the capsulef: are u--ualily sla-shea~a-t c, Ln d o rn Te';i;~c dries
o.vernight. and is ccetdprio.- to Sunr~se. sd .a~i 4 ~b darken.-
ed b y t he i n f Iuen nco o f theý .s-r2 ..'t. Thel. rmh' t1 ' Ipumce I~S,
greater its co%"ca vle ?:'rLc'~~ xn rai;'oeaow2- great

>concentr-mtecd unon c.-.eosure o i~~,~s "~ f adf~d,. in toa
cake * The so-called opilum. cako~ r an :tO~Py, fig di ne leaves,

.Lreotuently, covered ;:rith theý ±' I' r"~zxa~ 'd ,p.; 499)
gives the fo2.lowý-L- dco-criot& -Daab'~o~rnril
ly in the forma of raand, ms&o lw c-s fv ii~eeclosed!
in poppy' leavc~s an.6 ena-~l a m11- - Oz ;, -s- a v~lvr-ltý of ru~iex.
The fics7 cainal dx
brown inside and ar, sof-. and~i4' v atr~~~te e
come hard and -brittle-..ud. then, s1t, w:l~-

Opiu has a -pecul 1'&, s tua:ef J~s .-l api naci d ter-tat,

In acdd, itc t: n~-striuc arecl maas. opiI how si;.moun ts o:f
le'afý fragme'nts znxti C f the~ e-oideft O tr.1" 0op^ nhsit whc itso

-oentagonna' or: s ý:zýna ce2Js~wth

f;44ur A 'k

character of `--h iaze.Acocpngtz sier' =9' ~~nin
should be treatc J.t frmcunt2yr < c
1.0O. solution, of IMasiu
charcozil. Prefcrzblr. tba" W:uaoOf tns ne.:

Syoto~tic~..y, raspirstion is the. t mOtul s~7~~ato
the skin', at2aLrs iron contfed, d fnr
'Oreferably cffC vn '-atonsýnty be ;:ed as
paraticns, atrobime uri etyad'6d ý"asu "dct

morphi7' bey 'rc aewd ~ zr~~ .'dc
wlhereoz~~ rrri-o Iv7 uiW11e 7ýrinl dbubt

ed and adre Aa ii=b4~ 'e-*g'Ze'Conr a ~?th~ lor~vs ~aae t

.....................".
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TLhe rnon-aut'hori::ec" ~outof rx: onu.um is p-mndishable-by lm.a
10 (1) of the ln-:. on trada ,-ith narco'.ics (iula)statees that

colle'ion of o1D:m i flshn' a kccot%,iP, tlo tha law-, cletor.
rsw-ith the sl~ashiari, of `h- rjo-,py capsvi-.es anmd the co'llection of the

-vjuice. Collc~tion mar se~lz r at~h t-he authoriz~a~ton and
ý.-~o th3 su-nervision of the pr.~blic ha:Lth o~ffic,:s (32).

~)CansuJle aesi:

heop~y capsvjles are h -rvested whie -oen. Wreseggdi
t'-his r,,ust 'cc inf ormd that the -zapsulas are 'toxic.

c)Seed 1-!arvestirpg:

Depending on `Uhý ye "e ty) theop-py 'a=r e s in genearall frýom thz- cand
oJly to the iddle of Augzust znd/or Sep '-anbero The" le-avtesa -tarn yelloý.j

t'd the czanpsules, bre'L to zocc'.Te ~ ed can- be !Bar&-to rattle
in the caposules, it is ripla and tLhe -olan-Vtz. can b3 Cut 'Since thbe seeds of

t1he t 2 clesib~cannot- drop St ~n ~c~uehr~tingxsbevo-
od e-aus o rie"h~ke -L f'.~ *' o i e d.1;hch are'. 'uieia~

~or oil Production. T11he ;,: st ,&L m.1 c -L-thcah o h

c~bine.The Pon~y is verym-l -c.c, ~'irs

Of he ~d.str~xe~- -<~su" ,r e Dc,ý:uctiofl of poppy

seed, we:P listo below data cyth 'one. .... try ýp- ,-csý --.'.ý po~ppy w.aste which are
suit-able for~the handl:Ln t7 of ~ Ca~.C SCv1~~ rw terlall.

The capsulens -n'c c6 ol1ect"c i the:_f_ý £Id ovr bd=n cut l~~or t-: off1
r-rrau a 11 y TMi6 pqpry fielld is .ve'dstevera dJ ays iLn -sudcessiOn.. and only
the rind cansules a e collectedtze According -to the'.4 -mrenc
of Roernr (33), 6-20 ore- s can~ co%,= t'h1.,_n pe da eh c us are
Spre au out idn a thi5n laye'or r U-'th''dig int a~o r-.~ storagre

r.,,3la ceyent.- At t im ri hon s vbsr theo5 It4 woS~ ~ icps~
px by means 6f knives o- a beet' ci~te~r, iii &oIe to-oti h ~ se

T~e ~ptyCapstles a-nd/o- pa:rt bf capsilE~ I r d
untill reli'ver.yV to the "ýrostect 7EP~i~hs

TT~~ ~ Caýesin i~ehsfr~a Scale 6Erd 6tLn

The n~~i~ rvethlodsdv d-nen~d cýi taoc~a condtios d ;tjr -and

avrailable storu:2 sace.Te-lon i~s'n ~b

) h~e. .cap s le z;are harvestl-d- 6r the fiei sdez-ýdcibedao ofdsre

in the barni.:: i hoev er suffficien:t stjorag gsp~ace, iemst be



CC~~.$ ~5; ~cr~&~ cat½~ ~i .>y r or ' frther dr~ying. At
lw2:hecn tc ;no 1thn, C v hnnld. theC Canst> es are -passed, throu-

~~~~~~Y th dhehn :o&n ~d aftc th ey have b :- .~mt'id.a

2) It is alco ý ý,D-~ri:.~~z ,oe -ha_ plants
are then bound ccynd ch~e ns th- 1,o~ (1 irnSocks.QEo 't
th-r cryint-. 'in the f icd kth, cm - '10are d and sto~ed. t rs-
barn in a t-hin Inver. 'Yhc' c= he ' iý~

cao~lez....................e tbreso "at tny ti~ dte e M.Ity

-Z.

.nto s•heavas and 1io't t cr.- onth ieldd he Tho re -ar tat stor-ed
~nte ansA tIcue %!e 0c no ot:- ;r -r>at "I 1s, tbreshIng t~akes

p-lae HG-xever, St -0,1 n ý ~-I- C",ic s -t.. res'bed~bt: only the
Ccn%-sulor, For" thnis- ro- hý.,ilevs flrcm the sheaves a

£'~ ay Tror to, air:.. be - i a, -esiwo cab-
bage cutter and/or a- nair of _Uc s:ssr: 4 r ~also possible to "break
t.he catn.suies Iff ~:,nna.l'. , r.:r~o za...;~ isa~ rai
it is recommended 4- -o 'I-' -I ica ' cs Testem re-
rnainiing o-r. t-- ca-,-,'I c,.: sheld i c.:c' .e~b~tveen 3-20
cma. The Chaff from COs~g cn. zrs" C creicc- 6bsu ad tem
pcarts is delivered to tI-ha "ac It

d) Harvesting Lvc

Th~e '!Caves a--: -ccCet c, ea w *'g pc~c~Ol aore
healthy leaves m~ay bc -3~- ~i c-p

Ih V-3~ :i.ddfer '''ov aoýo'ec-t"ylds of.
a.s ==nh as. 6k/a of adir-dried rzw Ol 1, vo, Oitr-A 0:C '25 ge
ly do Gends.1on thec -is r o of c p!7,les ý3. _sc&zs k;.asotentIber 6.
sIP-shes. In ouar e%3a6ient "to -,.-a g0MeJ-
of' air'-d-'iec1 opium from ICO c wp~ules oj bT'.e~ op iis(34).

Tr. 1)L6,; 6 . Borg6er (35:) E.cxperi .. nteid. ¶at.ith by'- cit +ati.of
of the Dopo cultures of t'he ctn(r f'ieldý:2 t 'Gros-~?',' b'','

He reported ayedof 3.g o f: aiý re #piu 1 -~~ s. ~
t?-,- ned 1w t11he Siincbaf ied Helf nbrg et.d th4bi~ n n~ztw.

2j .-ct a"t an iater conjfeiit the opimo 4.%. gths ihda
-7%nta~ 1.In that Germ~an. popp~y -'ar-tis -7pi~r
x~hchisat least, cciual to O~iin- from:- c an ee Sul%~~oso

)rovenances. Econsmin.-cal -production oa opic' Sposbeu i ien
bOy-pro&'uct e:xPlojitation of-# t I- oPy: Stad .::.e-xet ~fr m

ý4

- :t7



~2hcyw1,.-- cn ca., _,ýc c ~ ,0 xd6000 :/a
C~-tofa~~ .&v ~~;z~~s : 3~ta at abolit on-a-nJa-' of"

C3eýc .. ol 1t a - ': -a he see y-i (Ic -. Ci...

:~~ocru nde-_- !a-,.'cracle -1F*, conditicns i-or the -qo.~
c'ntto 13000-l,8`O k/a am--ý.r-~{~c to 2,000, kgZ/ha andm! r

ý4 _ planý.ed incmhht0n -Iih carrets3 77f.c ~ld is less,. The yiellc
obt-ained in combJ.½,:.` cLrati-v`cn -_',Z- 1-hcw exPcz-Le1,mfca2. findin-sz --

* 'sch(Jol whi-ch ;tro ivir, T-b2c 6

Figures on1 tho YD,7! f 01.eve a-re notu a7millabl e in the 1 "le'tr~
orcover, -the 'Leave,, a oc'nccc ery im-f-zcum:ntlyi t he drug traeci%

The output of~ straw var"ies botjsIn 1800tc. 2.,-'00 andi as muc h, as i
ka/hadf The straw c bc; emblq3ecd J'oclnuýstriol3 urq=cs ~es (cellulose an:
facture, an Id as fu-) It : r.n val u .as a, -E fc andi is not particul arly
s-aitable ad' stabLe straw.

9:C

C7_1um dri c:s cn cxnosl~re to zir and can ~edri~ed fu~rther. The grean
capmules must 'be halev.i longitudin~ally adha-ire the- seeds te'oved0 " hey
ar-e then 'a~tif'*cially &ried. 'Artifricial&- i shco,ýld be stabrtzld at mcd-
erate 1;em-odiratu,,es and not excead 70 0C Fc rp th: oddia. ink ed h
poppie'S arer harvestead, boiind L n s i eane, ccmc.,.c o- shnocks. '-nd dried in
the -Cield. chshretn ~t is- os bý scnl y,, -for the varie ty of~
poppy called "Sch-lieszrn'oilnl * 2h o~ey~ ~ alled :1Sc6hU ttnhn"

nutbe u31,2ad and treated e o e'>ally. ,b-e ti-se lossý, of :seed will
rco'ult botherwise. L.eaves ar. 'b;t a ie civ.urlyo riilya

AUt Phehr~ 6.e Po~ seeds m~ e Ja2JY th-inly dst ribt e d
(2-3O cm 1iigh' on01 a we ard z±'c ~ai re ,repeactedly, tn over am,

under . Ifm they arc ', be stor~d I anoc~t f' timeq theý eedz are not
4:peel lsnc ccause ýsri .lia &t s 6f he capsuies arnd Strall cn t ri -

buts, to aeti. .e seeds- ea y ti.L r~nci.

d±ýA tjma~ticyn on hiae etinZ -~iyieeld ar. h

~rc~tin f ~re, Uenir s-as -ea~no6icza in
general only r:'pensi~ lb~ is, ai~l.-Aepsb* hrfore
*--en ir~ade tc" r.achzýni~ze `b~b prod,,ction of~6Xn hc bvo~yroie

totlyoi ci nt, worktag; ixtin ds .aFre~Pe, - had- to
obtaind the 1 uice tr~ In s pop py brsb`etzi h ctp*snleý sj toiessure
inith the 0d: ir i atro-achl 'f'7vr ti etausecon ;s derable
loss a 1kal ci ds t z s i~c cn~o~ta the yield~sJaod

cnbe imcreased ccnsid6cr ba trugfre.ttinY techp poppy
cwoiý'th the addit. of c.BrianhcE"a r2so'yat.

?,Iotermal 07) r eot - ro0 femQtii isOl 3.Silry ffctv i



UC ~(Un L:~C$~2 '' ~r Ltc::~~or thscrntbe sc -
~i\ 2CCZC 2:0 ~ Y(~ C3 r C;C"ý (1

0: t>ebýi41"22--&.ZOI.7!'2.s~ss the follo-.,ing

The~ 1r~i~c c~:~~ a' oKIccc~s., hc;.Ocdý, 'and t-h, seeds

-6.ih~ ith, a h~J i zin~ cstx~
int-o a c c. cd;c~ ca-ý;u!es witu-
O'u, tei- saeocý C, S'7n- ol C" 'huriC acid --:s 00U:-
L-d into the t-ann. I n. cc.c '* t- olution. L- the

sPgn o7 a ~ ,arL-tusii' of
.,n ctcria, m c-1 c~c ar" 5' C dt hscc ~x

LE:I- hou)rs. 7,1-, c 3 bol -. C 7h si'r I S ,z
the juice is md~-'-~~~' n alloV ,e

ob-Caiecd is ;no::u.~zatls =~d
ther dried in Tl 0'P u ~ ~ -a~:~a~s~~-c

into a unif or~m dooU½- whi>:; d •c•cz
drie:d in a .:cl]. -oatpi. -p... c'&; ccr tinz 8lc of~

i~c narcotL .- ez er.n
Ji-ve tha'n t-hat o . oa Ads-
o='.ze Care trust- fzza ~ ~ ~ - znul.ly tr
inated. Or.1,i-'y t.-'-- ~ .~~ to obtain
a 1l alkaloids. ~ e. ofa'1 I I' c I, by ~ of' the

Lomntto 1,C. JLDdfa L Rah'~~- ~ ~ oc~a tha
tlru-mgh Slash"'nng ofo~

TIhie direct -pocioct-i on C ..- i G- M .n p cm ap:suies oopY
stra i-7s &-is caues-ca in Chjter Lt,-. !Jti Izationd ýdorims o' ~dct

Diseases and `Iarasitjcos:

T'he rmmtorcus 2:1-seases In' :~tzc the. dulti-vatod poppy, arec no'
U00 impbrtan~t .vTith TY, _r ultiv.toiýni , Cre Y~ -Or rota;tio ma~ =6- the,- S-1 0,:-

grcn e-dl r-'< roed ati~~~vey frequLz-t i's only., the eSlse
mildc~~~~mm zrrc',-bzecrsL ~.~ h rg causes a si.ve --Ing of-.

the ~avs an ~ ''<of' the E t z u drd eztnsivdet` attack. f'h £9nUS
Clado poriun P crs. coic,:tec~~e badc. Spoeeso el-
in-thosporium 2 rSZ att-ack, th'nc~-y rTh:,~ narasi;tic, Arib 4 fh
zop-py lecaves 'ty c-z rhlirb.pc''u w~ a. H ~e should-
also i~nintha hea--t rot of' t~r- Pop ic L -pathclo-cab''nmanif estua-
ti ' probably' due tk-o lack of' 1:oron anc d mc thIaSe sasc S d;: .,ts to

cjI~onl and die (39). eril- a-aite iclýz _ Ceutorrbnh Xaacla.-al-ba-



ona o'Lune 7oor Lc~ ~ r: fte ~ 0±err.sia (Daryneu-.,, -vrsýnx. ~ . all~cke"'.Ta rbýCrOcarus (0eliocdaz fuino. "I uc S'~ o h~~ot r
'Vobscr,,;cai h o e rc--o - Lh).Te:i&c

',Cenhaýa ~ah"Ibcm-i z! an, 0c2vo. to ICC-Ur o11 t Le)~ty

Tn dry yen1-zO , orc afhd ;o-3i ae S3cv. and 1:'dyZ0,C irsic~W-SC u:ýz (L).- ~oc~oein::? a tinr"tCTh CJ~~Z:3i h tands at ?obstheids, 1h. 'e.~: tc by. aphiC~s a aeneaoon'the leaf ster.:o al~reody i' ;-n ry ~Thy. -i-irar~ ; oothe nMid-cle of J,,-,Jy a-nd inc':d=e -C", 'UE r Sea tl 5 IO S.in CO.r e::pe r ,m c-nts f or t!,. p'-_oducticn off ooim rz: L
,,ra -ho~a Iha--w yfiele of' o d~' _zaaYrsn ru~dm

Saphids and tirl iCCc~rrence Calse mild ( ,2). I 21ads: may -dethy'e1d of o-.5ium. l- 5C-60-" (r) ~:b nalso feed- on th:e -D"/T)YOBirds w-.d partic-1arly --rr .sad firc'-e;1_- th b-ase 'of the ripe0 c,
sules so t-hat the s-eeda drop ott. A~soccm :s thn. plan=ts- ]ave s-ffcenleýe in the fli;ýd they,§---l r~u~ em rCmoe to a to de jcvinthe
.166C!S 'Vith stra."-, loss fr..bi'ras can br T- Jntd

A llrmloids~

The action- Of ot.zkis :~s.Cd on~ it s znt.,nt of' alkaj.od ~ih
ean average total- o: i. 2~~i i: ort fm~ii (3-3c~odeine (.33%,ter-(O.0%, p e~ c~e ractn (2-125) and

* - r~re~h (0l-i) Te tblebe~ snt, 'nocon tont of the mos t iortant
a4Lk aloi0 in3, opi":I- 01f varilous - ov er.a-,Ic6A SIh

Alka"Loid Con-LenirA l

Prvnne-rhne Codeina Nar c oin a ?mareine

Aslia Minor 9.l) 0.2-0.8 0._?'

M4acddon~ia lo-15 about

.Persia-6-12 0.3-3.0:4 rae

3~iia9 .8-7.8 37

-Ch~.na h-11 .- 1-60,-.

~'\ ~0-0-- -8

-20:,



Thor ~ ~ ~ ~ 1 Lc:z ye f'2~Z. ~ ~ka2opids cennot
be de-onzýtr:atocd. -h-O ai. ?i•Ec e:dzhnrlnes weryce .71t able to

QC~~~Onztra ~~ ~= Výrotn rn Lr~ cC> a:~du.~2i nd He., bsch 045'
did notC find ~-=7av~er-'-rz Ln, c. --?- 1 c se sic-:1dcing has
a iow crrT n cc.~. S"r* ,--,,hz ~a~ed for rnedic-ina"1L

!or rhino c0 zt ra-. -.c ... nm:uie :r 5 dss not or-
v.oe ýT Lq:n~ y~n & n( o On ',;n contrary, tho -,,orph~no

cmntent of ' the £ch.uc .cocr.r dry:Lng lsa e of f'er-
mae-tative oxidati-on(1)

Ooi m c-~a~ ~?7 ~tc~~h~ gro'.,mss on the

oasis of'tirontti:

_ - a va~:.: 01, 7, 6,

1.Derivat'ives o0 - ~ '~c~zcio v>o'-~e

cxy~narcotiro nr~cc

1, Deriva-tivas of zi-1- L- i c i c .j-j -'yocýe pocpine..

I: m~ ~:&. C2~c S a.. ~ t ,-- of Vt-Z)' ior-

xmeconridine, hzhoci

An ~ ti 2 ,- , only mc-.orpm E; . c-a r , n c t e - eine

and -namaverine ar-c, imnzorta.at. CCK o 2zcc-Y an0- uno , n' si ic .q
amount~s Ithat tho~r do not ýJla-,, aa, h z dethem14r-a'on ffI--, vr'eced-

* ~ing six al~kaloids.4

2 -ý --if'Dsciton o- I i%~a Pa'k-aloio

in J-.e L .i&des criz~ticn of' .th,6a a-~~a ~C1 oid:s, narticu-a
lar attention has -~ iven t"C shos ~i arid T"ca~ Oper tie s
-which are of' ~f ~ f'or the oma"I --tical. b e:~ora-i6.

* 'p.,



~ ~'~; 1c~v~.3 >~x'z tri~~. iZý) ernnairng ,the cc~aztitu-
iC'I C" r.orr~~a ?-pz InLic- LTo' 0rc:r Xnorrj, Pschor~r',
7rendvr hU, 1l-i u4 '- 'ti . ioonc' and ,Schbif Tie 'or-

~ (~) dr21CXnT 1: ilcr ` ~'"o .. rA9 cinfi-rmed'b:1Y Schbof-
(!~') A~ 50) a di.~.'Th~nt nenr ot 'writingr this

whic wmc Z-1 C . uo h of ;'~hi~ n in additicnr -to that
of n~hcnanthrc-ne e. (ond o.~ '.2

In~ an Fl-:vrflask ,C:- Cf $ cc'' orý any other suCItabld vesse-, 25 g
oif the f iltrate co f tor :'_cn ofL' Ezt:ý act Coifttant" are'..weighed (ith
,,a accuracy of +1- 0.1 ga.25 cc= of 'C-oLact- ho2. axi '2.Scr
e ther arc added. T.3I-, Slaý IS oczed and1fh lciS Car M~iea-by shaking.

on ii-i6cao L e s c:-aeed.. shekdn i nteisittly for
Aftor this -I g of a,-.r ': corde is -

cunutes which ic rapeated freapati d~5.~ tho foacw:Uoing 306nnuesa
then left to st:.and 24 hours--in the 'closed :;'-b

Thisý is then inters:1iwe2.y ýGpei_ trc~ o. _I tatli the- rnorniine
deposits an~ to transfer t'he orCnt 1f Cias 1, 1c s~ as pos-

2beto a Cýass filter, 6: 3-! 'Scho. and: 'ompinmm. Jena, `ýor a sti
lor filter with the saL o'-t :da-Ce, ' ':rs Care ~aib taken. no0
toa moisten the urpper 'onrt of x~~a -. L' Ie Thud Mcleevfitr
ed with the aid of a lC~ -IaCU~r I= a f 2. as i~'~s~ d~ r3c of ether,

thvashing ilaici iS trznseý e I-- zý~~ 'dte at as'Is
~~ithoutV a --3. ~~y ei~ "'~y thon is

the ether drawn th>:uýZ; h, £itrb aux r h ano n ls
an~d the glass I*c ~z raoen ted in the smar" ns~er n~ywt n-*i~ tli 3 ccM of
a Satura ted aquceo: c; tio of &.nerphine 9"-,h uirne~vit 1 b-ý S.l tr at e no
longe;` shows any c?.lrd.react ion.

heflns'z: : :c may still Cont-an ma snc arnount of nicrrohinc a
th gas flt.~~r~hthe ofnc z4- arczt~te rrornhi~ne a~~ed for

Vhry' pint ~ trrerature of 1C,3-10500.

After conQin., the inner edg-e of t~ho g2is ite.s e rith
vaselaine for a d zn noe of 0.5 on, dowi~nrrd, and -the- tor*p-ld on a.
S,_Ction~ £.a~sk Of ahout 300 cr

Th e Ilast cr-p'hine crys~tcl- con thad3sc in the origina2."-i klk 'are dis-
so2Ared~ byhaigwth 10 corn of rpo V.. coo2 ai~d :the ta~oliti trns

*farred to the flaskc. Tie greater p,,--' .of t-hS morphinte a.Ii..,ý brougt 'into .
solutio ;,ithu cau anl bcreful ~movern'.ent- of theg~sS'~qet

-22-



"-lI . . Z rocc-Ss Tepebted t.,c by,

"±ter andl th"'e" 16izar end of t',he
~ ~.'e rzc~~ c~~ c..~ v~½iu c- &y] alcoh-ol frora a s-m-31l

IIf;Pc c~ui~f on :2 17'O ZriuZc 2Iar*; -"u~ti; CSCntai-ned in tbhe-

3ophn Ma::u- 7r ft>m of the m-roi a
-- ~c -C) scca ef l he a Dný- 0

c'om o r:cTh" 'o~L:2C tcoc h. a" c2>zc~r. liojid! ".:hich is t-..
traodwih 0- o hy~r.I ~ca ~:~~wz~icacid until-1 it v,.rrs

a-ngtl U:~ I is % I --,d ~;it'- L20 cci- of vXsl ill22ea
ýmd cooled % 4-1-..,. th *tr '-i:~os.0 TL 'tra,'ion is then c cm-
pletoed by 0ddr .1 no ac; -, " -n the 1:.qu.i d turns "ed

The morp;-inc contuent --Is c01f ef~~o~ re~ll~ii frua

IC-'X

:ýngo0.2 g:h ,fr L .i'A~ hic Ex ;3rn'ieai the ou

tito -i. n

li(on). pi~

OA g of ca~cium -ard z e:. and (wastec cm-ta:~ha ~~rayo /.2
itL Ccni~e dn f masrin o ±scf>)cm ri"th 20An i ~crr

A.j

o anaysi a-,-d .-. I



-nd caclccji.-.,tcr, I1c t stand f~or 3.0 a . ~r~Jy ac ndfillied i~rith 'the same knirc, of owa:;C as £ý .fte "- LIo iaa~ h
liquid is 411ilckly f ltýDrcd thro'ich a. Trge ,O£- tefi Itrate are titra.tc-d after the adit;o cm mc wroi tn' yl re'd with0. 0i oi dr6clicric aclid trnti:L Un fjjtr;,t tunira

-.- , 9. -- d -not, rcrc'I~+~ 
d; ros -'ba LJnsed. 1 ccm of 0.1 ni acid corn.-stoýrjýQ7 a0i) ~ ---

a' - hc6cunhy ~~~cr ibor6 thana traces,'fbf magnesi-xa.

P-14

4:4

Ji Y

K

4 
-~ 4WS ,Q'

4a A bow -~
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DF-.urE not reprodmcible]

Fis-. 7 - orizontil"y ap:scc sal~as toit, co 1.'ti.ca

Figure -not rapoducibleJ

45
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CiJ- Coritent in 9 193

?eraps LLS

Strb4 68 3 46.2 i~63

Table 3.

L .0 ag/ Relative

Z1Tper iraanta.1 series

No. 1

Non-f ert-ilized: 80  ~9 .693

9~2C)- 3.I~ . 100

0.~ + 1000 kg/ha of 12.3 126 -33
Thonmass p~nsphate

Experimen tal. series
No. 2

N,,on-f ertiliz ed:i1 68 L3 ~7

Mh t  .00 .1ji 10

MI + 80kg/ýa+'F ?0ý1 19.3 1080 3

8*7 -1

I2



-. ~o On th Yil of"-..

7. . , -* - do

c c ?'51C' 1 .

E. o2 .~

- -2

C) -j33.2 . 0

8 .. --

10 03

8 0

01 Uo c' 20
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* ~. .. .. -L. c.iJns on on tile' XiC 0of

-- ~~~ VL(,O 0.738 20,2

~ccd

-ofa

17. 0.500

b2 hc - ,- 19J' 3 :0 288 73 .

2: ~ ~ ~ ~ UL all~ LOt- 'xn .* a .W .. L ncised catmsulls ol'

-~jC~-.~ . :'>c~< *~: "h~~LAB mthdU Since tbsý
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o9C-))DWC: 3-p- Cdr -n.

?pi and 41o& i a<: c: i~~o

a ~ ~ ~ ~ ~ ~ 1~ -. -aI ýr ,C

o-.iv a, o 666.oo



Di~~of 19ýýO nm3t-h, C-f ~r~oy,>'i no, .cr

Phseo f ph.*-SO _oI AddiiiýrS

CO >cc nh-

I.1).6: >ogCa(OHi),

-35~ ccr 0

1, L, 0. e~cLt'acti.cn ac.C .. cr

cabntetra- I
chloride I +* 1 0 cc Q

T 5,rirpropanol_ I. . . . .o .cr u t1hrvi~gh

'valrO'tion recv3i,:o

?-~zc~soliuiion. ,. >

.I ". - %~i t a -32PxflzC

bhýý-ru a~f ,

~or~ztr.2 __ __ __ __ __ __ __ __5_
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22) K1its::h: -- crase of Th'cdrctio ThruJ the Cultivation of Foppis.

.23) Iacm.: Nenzpeincs .,p~ i.'ac1

241) F.- Roozo~r: The D-mericnce of ,, ,. YLýtn Ye ars in PopiY, "'CU2 tiwntion.

25) S. Gericke- ?hos-ohatu e Friizzrtikcn or, Oil' 04- te

26) c* ,L c

207) o.ref. 7.

28) C 'Fuwrt ~oaibld 0C;' -. L~t~ ti. .0 i-c" fr?~
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