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.¢ipal sources of nutritionzl fa‘s.

TET OPIU POOPY (PAPAVEFR SCNIFERUM):
CULTIVATION . CI2{ISTRY - UTILIZATION

/Following is translation of a Cermei-lznzuage article by
E. F. Heeger and V. Poetidke, vublisled in Die Pharmasie

('m% Pharmacy), 1047, Vol. IV, No. 1, pp 235-265, 305-308,
317

Introductic 1

Animals and fishes, ¢il »lants znd chemical synthesis are the orin-
Espeeic’ly animzl and vegetzble fats
are of great importance in the cconomics of mutrition. The cultivation
of oil-vroducing olants constitutes a large part of agriculture throughout
the world and in central Furope the opium poopy is one of the most impor-
tant of such plants. Popularly, the cpium worpy is refsrred to simply as
poppy. Each year an incressingly larzer ac:rage is cultivated for poppy
production in Germany primarily for tie prosuction of the highegrade oil.

However, the opium poppy i: not only an oil-producing nlant but
also furnishes opium and its vaiucble alkaloids, all irreplacable in med-
icine,,and there is hardly arotier vlant which deserves as much interest
in so ngny respects. Opium Is nrocduced in various parts of the world,
predomii.antly in Asia, and is a3 important subiect of world trade. Ale
though it is possible to oroduce high-grade opium in Cermany, this country
does not engage in opium rroduciica. Cnly —~ecently have ztterpts been
made to derive opium . s 2 dy-prduct for deiestic therapeutic nueds in ade
dition to the production of oil for which the poppy is cultivaied primar-
ily. Since agriculture tends to overiook that the poppy is not only a
valuable oil-producing plant bz at the same time one of the rost important
medicinal plants, this article is intended 2s 2 basic review of the modern
metheds of poppy cultivation, with particular zttention on chemical and
pharmaceutical factors, from the point of view of present circumstances

in supplying the p.pulation with mutritions” fats and indicpenssble med-
icinal drugs. Ve have restrictad ourselves to the essential in view of
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botandies and cultivation and a deteiled revdiew of the component substances
of the opium vlant with swcoial cttention ¢n analytical quections. In
addition, we hzve endeavoreu tc¢ give as complete as possible z review on
the manifeld employment of the ocoium plant. On the other band, we neglect-
ed historieal considorations ard the production of opium in other coune-
tries and renticn only briefly the technicrl demonstration of the alkae
loids. The decision to bring cur contribution in this journal, prior to
the publication of the manusl on the cultivaticn of medicinal and spice
plants {pharmacoergasia) by the authors of this article, corresponds to
requests received oy ue frop agriculture, vharmaciste and physicians., Our
chservations are based cn many :cars of exrerience by us in research on
medicinzl piants and the practice of their cultivation, ineluding specifi-
calily the poppy with which we have concern:d ourselves for many years.

It is ocur hope that we will hate been able to conitribute to safeguarding
the availability of substances vitzl to 1i:z and living.

Leipzig, March 1947 E. T. Hecger, W. Poethke

et ot ma et




The Cultivation of the Povpy

with Spoeial Rzference to Fharmaceutic Uses

Productive Parts of the Plant:

In addition to the roots of the opiux poopy (papaver somniferum),
all parts of the plant and the ailky juice, the latter the most important
base substance pharmaceutically, are utilizad. As stated in DAB ("Deutsw
ches Arznei Rich"?); Vol. VI, p. L98, opiun is the air-dried milky Juice
obtained by slashing the unripe capsules. 043, Vol. VI, p. 620 further
lists the ripe white seeds of the opium popny. A fatty oil (oleum papa-
veris) is produced from the poppy seeds by srushing (supplemcnt to Vol.
VI, p. l13). Collected after the hloows hase dropped off, split lengthe
wise, dried and with the seed raroved, the unripe fruits (fructus or
capita papaveris immaturi) of papaver sormiferum var. album De Candolle
are dlso a base for officinal preparations {supplement to Vol., VI, p. 231).

The ripe, empty capsules with short stems are alsc emprloyed for
tachnical purposes. Recently, morpline is being produced from theme. The

dried leaves of the poppy are used in folk medicine only occasiocnally as
a calmant.

Customary Commercial Designations:

Opium; poppy seed, sewen papaveris; >oppy ¢il, oleum papaveriss
poppy heads, fructus or capite papaveris inmabturi; poppy leaves, folia
papaveris,

Origin end Distribution:

The bristly pompy (papaver setigerur: DC) is regarded as the plant
from which the cpium poppy (papaver somnifcrum) originzted. This origina®
form is cccasionally still cultivated., Heri (1) reports that the bristly
poppy is suppesed to still occur together uith the opium poppy in the
Worth of France. The bristly poppy is said to be indigenous in the Med-
iterranean area, especilally in the east, ard it is entirely possible that
in the countries vroducing opiux the verieties of the opium poppy are still
very close to the original poppy plant. Th: original home of the cultivat-
ed poppy must probably be sought in Asia *laor and {entrzl Asiz from where
the cultivation of the poppy has found wide distribution. In Zurope, it
is carried on especially in the central and sourthern countries.
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Soll and Climate:

The voppy grows well on arm 2nd fertile soil with good leaf mold
and cultivation. Cultivation is still pessible on medium-heavy and even
lzght soils. It is unsuccessful actually cily in extreme types of =oil,
Soil planted to alfalfa and rich in caleoium is preferred by ine plant.
Soils with a neutral to alkaline reaciion favor its growth, The calcium
requirements of the poppy are high. I drzinage ic provided, the poppy
can be cultivated successfully :n well preriared lowland moors. It ree
quires a great deal of water, let and cold ane very windy localiuay arg
unsuitable for the cultivation of the vonpy. In severe climates, the
poppy dees not ripen eesily. In regard to climatic requirerments, the area
of distribution of poppy cuvltivation Indiczes 2lfalfa and maize. More
recent experiments have shown thet the popr - still prospers at medium
aititudes and hzs a greater ecclopical adaphability than assumed previcus-
1y. Its cultivatior covers almost ire entirc zrca of early rye cultiva-
tion.

tanicel Choracie:istices

a) Root and vlant:

The opium poppy belonzs to the famil: papaveracece and is an annual.
The pronounced tapreot vroduces an woright, 150-175 cm high, single or
ramified round stem. The latier is bare at the bottom and has a2 few brist-
1y hairs only at the top. Doth the stem and the entire plant contain a
milky juice, The rlant leaves are elonzate and ovulate. The lower ones
terminate in a short stem, the upper rore o less euclose the stem. They
are indented or dentate and may be irregula:ly lobate, The bloom is at-
tached to a long stem which may be baire or covered with ersct hairs, The
rounded cavsules vary in size and have diffcrent shzpes from glotular to
oval, with many intermediate foims. They are¢ bere and pruincse. One cap-
sule may c¢ontain as many as 2,000 seeds. In older systematics can be
found an extensive subdivision of the specics P. somiferum into verietlies
based on color of seeds and/or blooms. Howcver, this is of no value since
these characteristics are simple genetic dif{ferences and therefore co not
constitute varieties Wt only sirains.

b} Hoom and Entomological Observations:

The poppy blooms at the end of June znd sometimes contimues until
Auvgust. The blooms are more or loss uprizht and attain a dismeter up to
10 cne. The form axd color of tlz four patals are very different. Tuey
are round to inverse ovilete, fclid inward, heve solid edges or are wavy to
more or less indenied. Thedr eclor is whitc to violet or red. At the
base, the petals have a dark spot., The buds first assume an upright posi-

tion, later begin to nod, but retwrn to the upright when the flower opens
UL
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reaicd variceties of the poppy are
2n det¥le and the peials are occas—
5 ¢°1 also be Tound,

diptera (syrpnides

Frobstheic 2 vas very infre-

Q> ircines aoncus ("L‘::'p::-»'flan Efert ) wes 'seen in numbers ab
“he “otvo... oi Yisusrs during ihe beg n;‘.-ing' of duly. In theimiddle of
1Y xr

1
- YA 3
©ALY &S xrf.’.pv' oS e ol

no cidie., The ides)
aluys londed on the large lobuler stigmo

roed vy arftir the openi ibloom, and
czes So ot fcoss pollinegtion shounld take
crtoce., The Tamblehoes also ou.d as vigis~
wir, tovened the giisma only occasionally.

o he cizmins in olusion they dis-
cting pellien. Aec o Hackvarth (3),

L dons x 14+28 - iccording to Ude,
¢s bl leipaisn-Prob

Thom vere M“’**"" 3 1;.:::; cf...:"‘** pEoteras "‘*..wmfo. "In
Loite of repoated nrelonged ohsemvaiion o8 t;.\, and, jonly r some. members
3-. Tombus 'bc rectoie (MErdhummal®) ard the poll *1—°at no ho*.re*~f1y (syrit-
s :

& dren
on ex ‘DWirﬂn,al 'y cu’ltix'at clol fo- onium o
Y

pipiens) visitzd the flowers {In 1947, o small polIcn-colleccmg vrourd

Tre thick 'z:_h aey-shiped ner o:d '*"“cly .5 m7long, 1.1 mn
wride and 0.9 ma ¢ and have oarse furrowed sur face. Tre
s22d i more or reund on can oh uO"v*ci on the other.  ‘Tn the
center of the ¢ ¢ sice, the niiun can ko scen.ic project sl..,,h"‘"v._
The gern lies ia i ridcic of the ondosper® and is cw ‘Vcd u,ke'.,‘bhe seed.;
Toc emSryo concistc we absub ons-nsli of tha rodicle =
the cotyledon. “nu riicle lies 2t ihe pointed end” of 'l:‘ze seed."""

color of the secd c';'.i.:'."

s a8 2 Maction of .;tra,..; char‘.c.,er s'l::.c g In gehn-

eral, it is whiic,  <ilow, gray-rod, bdlackor ‘blie-grey. ' Otnér-eolor var-

ible wirough erossing. fccording to-AJMeyer (U, -
. dork seeds have 2. reddish-brown ‘substarcsirioy con-

SO.l._

toinine tannin in ihe second, third cnd also in the fcurth cell leyer of

the tezument whareos blue uoppy secds nos:cas wn te c*ys‘bals calcxum

oxalate on an OBau: Tne

it 1ight colsra :z:-:-ds are -1‘ iod O“ly wWi.oh air,: :

endospern concisic of thin-wallsd parenchyra znd the® content' ofi:the cell
orimarily of ctarch grains and oil dreplets. - The o::_'!. conterrb:‘-fﬁf-lthe see'ds

Eliff-ered betwcen 2.9 znd L6.8% of dry sx..stan
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cf. Table L, D- “5i

Conrition of '30,‘;})‘;

.y I 00U
coneon® C, Mzed.
;

uld. have alrost no odoc and daste only slightly oily
tossibili s of confusion uith other vpecics I uoODPY.
orr poppy tp. rhoeas). The tlooms of this ponpy )
aarvested.  Tn (zmechelovalda; the corn pop pf 33
31 surfoeas Tor the roopose of prodieing drusc. T
o Canel nidizes T asuds.  In orxder to D""""’xu
o i e s gome oi the charzazeristics of the seed of tne
corm noony {p. r‘::'»c:;s) and some oiher spécias of poppy =md was prepared in
collaboration with Y. Herer (8), 7. dubiur [faztmornt) ’s'riientionca hera
also whigh was included in the JI.3 (?) amor 7 ihe rarely used. prep_r‘.mo_..,o
in thﬁs case, the preen vl *1t i utilized

Countrice Supplying th Drus Tradoe:

The main producing a

reas ¢l ooium o2 northern Grezce, Ialgaria,
Turkey, Iran s Moro '-bo, Sarsic , erts of Imdia exnd China, In t~°*:r.:z:1,
opium has so for nol teen pricdused from eial x.2.:.:1*;:1:..(:rn,. In addi-
tion to ovium, th: wfm_r seed i3 cls in the zbove a2reas and ime
ported 'oriz,“rily from Central and rope. Ocezsionally, largs
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However, the popp
se8d is producsd nrid r-'*':.ly in cg*'o:«.':t:.on of %he
an.‘g Thuringiz, the

rs, the cvltiwvation of .
ource of o..l has exponded
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~<~:an nsed to te restricted meily tea

rovinge of Sexcny and to Silesiz. In *e’cc**’;
the popoy. a a vaiuable and I'x1 g1y productive
O oth& paris 3£ Cerme.ay.
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-D..tlt*"avec fzrieties and Thoir dcducors:

-

Countries ';::-c-:i:z ing opiun "*.t;vato '.,..e eo—..al" ed opimn Poony. On
the basis of our oim investigatlions (7), arc of ‘the opinion that the
gpium poopy™ cwWliivated is not grovn 1z'on ~°v*10prd varieties but frox
varieties indigensus to »ne coxitry which may stiil show an: ext“.ov'c.namly
graat ~variety cf u.cr*. ‘Zorniy {(8) regards P. sommiferum var. altun IO
{white~-colorzd s22d) as the parant nlant of tho opikm BODTY e In addition
to others, this vorie ty s frequently cultivated 3n.the areaa"oi‘ produc-
tion. The ¥oiuve-zcod® poppy varsieties ("Scmessmoh“) authorized for the
production of rariified gseed showed a high content ¢f morphine during our
Towr-year investisation {cf. _di’g'ra:r. D 22;. @...d 'T'aole L) Hacl*bc.r‘m {9)

A %4

[.1';:3’;‘_'3.;:@5 varieties as foilows

1, ZEckendor?, Hive-szed (prodused by Sorries, Eckendorf/ﬁie];eféld).
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Awensive variely for good olimstic 2ad soil cenditions. Medium ko
ate r..:tur_.ng;. .T:Zi{;’z-s berzed and secusionelly tonds toilie dmpls.
~Average oil cenieni and avecz e sued ord o:.l yield.

2. vaindorf, ol sged (produend P ¢z Santzucht Gesel..schaf
(:uca-lnbpr J. 2 e} c..m tic and soil co*szm.on._..
redivn to- late .**rlr.g. 5 x4 .rore suable “than Lcke"uori‘.
figh oil contunt and sced : :

2. Persmisz Wei

ané sofls but 2ics fuil ¥y orpl o:.‘vs J’a*:oz-" b’*c ccnd,.v:.ons.
medium-nigh zro: Tk, good stabilit

seed yielé and ceasequent h.‘bn o:..b Vi ».e.L

. uamre a:rly,
rave oil content, very “good.

L. < .ue., blue-sw
Cersizcs Je  Sul
ot then vroduce

, only for regions
5

v for the test dimedic kznd :soil eonditio

& good yield, Netures.late and consequrntly su:.tab.:.e
Wit

<sche Saa‘; ucht C' tselle Ju.ft Sch.anstedt,
X

h 2 lom pericd of veae ua'c:r.on. Ve*v h:.gb stenzmed
% relatively stoble. Eigh cil c,or‘tc.w. SR
Cur inve

stigations 2t the e::'Wch,p'c:.l szatn ons .of Proosthe:.da and
‘citenstephen disclesed that the rate of merphine contént - is geneticzily
conditioned but ic varictle as o funsliom o °oil climatic and rutritione
al factors as well as of <he =mcc pgter

L as of ihe wroc ; "I ne d:.'ag' ams: {pi- 2)42)
show that the authorizzd Tluc-sce? et “the requirements

<. » -\ b A
DAL 6 in regerd o mornkirg’ catent. Ll t».Probstheida
in 1937 did not corrscoond io The : | o
teat delermined in the cpium whick ascrived |
.ﬁnvc.‘t:.gz&ed ‘hzd becorz '—ou.uy. Trne norphis € C
half-micro method develcpcd by Neweor znd I eorgnw .(‘0
t‘*zere is no reason for 20t authc.:r.rg ’*cs»_'
for medicinal purpcses. Although i ‘.es o*uy -

nen papaverds, it snould o] noted“-thav t o{c] \,Llu:.va.,:x.o'l of
cties in Cermeny is no longer of any s:.gn.u:.cance.
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Seclective ""E!‘éeding: B o ‘ _«.;;_‘.,

Inthe seiactive treedi mg c* COpTy v‘rietles, bot‘r the :norpho gi
cal-znatomicel ang me nhysio og:.c charactc.r:.st:.cs o8
considered. _-'_Of the n

of the capsule is of m-.z*ticl.lar ixmc*tar*ce.; Bxperience'eho*s -that
vlants with narrow or greatly flaticned capstlés produ ]
icwesy y:‘.e«c. of sced. The mo*‘b p*cc.'ic‘:,ivee-'_-' iof ez :
.Leld of sced is considared to Ye'the glob 'or oarel s..ape. -
o the observations of He cver, ‘be\,e ‘orm :
Jae oreduction of opium Yy the clachi

shapes can be slashed most acvar.".:ageovsly_.
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Javer (1)) disclased the Tollov 1.:" correla
and content of morphine:
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bziween form of capoule

Globe sihape = very Ydgh cr'chnrw con tent
‘Berrel shape = highimornhine cos
Pear shapz = averugs M“'\'r‘e c:
Tong shase = lew mrpc::n centernt
o in....u.m content of 22 speeified in
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I’be runbe* of the *“Lir-rr.a., a end comsigquently -.oi‘* the ‘améil«.é is 23

15 2180
of J.mortance. - The rore lamellize exist, th: greater are the” possibilitics

o VN ¢ JR ol
s St N

N IJ\,

for the develovument of mmny ¢ veeds, Yowever, there apparenily do exist
2lso genetic differences in u-_e fermetion ¢f seed by the incdividual lamel-~
lae. According to Prohasle (12), uy'*-es exist in which Jdlndual lamelize
do not. develop any ueew.‘ They cen Ye recognized externcily by the fact
that the cansuies sh 115}11', stripes, ‘According o ’-Iac:’bar‘th, this is a
phenoreron’ ana_.orfous 'bo vhe :jagzedness- (¥Schertigkeit!) in grain. The

thickness m the ca psx.le valls differs. . chc,*%eheves hlrk-walleu c,hp-
sules to te especially suitable for the: ‘producticn of opivm.

~to Deterrapn (13), the ‘'surfaces of the vascalar bundles and Juice duc..s
in the crcss section of the cagsules may 'bs r-o.:::.cervd a° anaucmcm char-

S Jordesed Vo -

acteris‘bic dn. uelect:.or i‘or h:.z"x alk:lo:.o_ atont

tic number of capsules formed

LY furt}*er 1mo-tc:1t chiracioris tic iz
ne rumber ¢f tuds. In generdl, forns

DT 'olant ‘Yhich correspends to tiv

with panyiseail cepsules yield a ;preater zrount of seed then those with a

few largecapsvlis. ' The tendency io remilicelion isiz O\,-z ¢tic cheracter-
istic but cen be medified by chenzes in ihe distence cf piur m::.n,_:,. Too
high-a ramification is not desired {(cf. Sec, *Cultivatic k"}. bm.fcrnaty
in tke ﬂ.owenng tericd is also desiratle.. The ilovrem:r pericd of uhe

pL At may’last-as many as eight and nore d 2 7S ceoena_ng on Uhg existin
mmber of ‘buds, Crowih ne_gnt and «.ao:_ld.,,y ruast be ‘tal e info. consu.era-
tion'in selecting poppy sireins., Verieties util iz8d for the production of
¢viun shotld have = aversdge well-balanced zrowth haight so thet they can
be siashed conveniunily and rust have stebility above 211l. Vérieties
which do not rermain standing are comm.etelv ensuitable, . further charac-
teristic s the color of the sesd. According to Hedger and Eduer (1k),
po'ppy ‘warietice with colored sezd are 'qi.al;"a.,:.vely"..o*e valuible in ree
gard: to -aorph:.ne cantent than t’xe v‘qite sgeds. -opny variej‘:.ie’f“t;:.th ‘colors .
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with a high oil contenl and & hist
be combined as for 27 nozzitle,
1imits of wvariabilivy of toth
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Con‘t.ent” o
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The 01l content of tho four mest o niioly distedlx tivated var-
ieties from numerous exgorimunis
[

cvar thre yeor cc-:du.bv-_ 40 -Soennemann,

16) shc'm. i Tatle 2 incicat.y Lzt the diliere csntent of the
varieties are not simifican, " '

fecording o Heckborihn (17}, Susric. +o contain

up te 509 oil in the dry sub:z::::.,._ Twen Lo
are indicaited in *n literature Foir warietzc frem fore
Chapter 2 "Co:m::. .o Substances®). It wowl.3 seem

crease the nil content by sele ctzc:'..
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-‘fvom:r:'_es (ef.

r.-'c:.rely ossibie to in-

j ls m..d ztove

The variziions of’ morphineg ctﬁten'b oF Lnd. va

cver a period of three y‘e.‘rs cea Te --seén fron the'

‘The morphine cont ent is g:.:;m c*’ﬂ - sondi .a. e
- through selection is desirable o.:T, n.t. suo “L"‘ M”
an easy tack to breed £
stanees. The proklen of b"ccd:..‘f;
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tive of the planit tresder would ©
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) ‘ 1T may be pessible to 'creod varieties r
| - through crossing other species 1vith P.
resistant sincn it was not attacked e1+

; : , mor by artificial incewlation (19).

ont to hclm:.nthosnor..un
.i_ The .,.a*ter is cei‘lmtely

(4
g

The methedology of selection ecimnot be discussed here’ and will te
found in detail in rrmn.rth (20, ;

v . Sead:
The i‘cllor_m: minirmun reculrements ave &t *)" icatleitd pur ity zn
,‘ germinating pover of certifisd ceed: puridy 98 %, germinating power 75%.
\ Carefully harvested c.ml preparec seed shows: ever higher verm:matmc povers
’ : {up to 100%). Germina®ing power is det :

mivedialren dy. a._‘ r ten days in
or tn\, testing ary ‘cecd". Cermin-

¢
1y l-;

7 is
accordance with "techni csl instrwetion
ztion takes place in the p 2SEeNCE’ O

2
2
1 it c(-

f light b ruom) cha.gg_rg or lew tem-
- peratures, The 1,000-grain weight varies butwgen 0.239204607 g.  Contame
ination with weed seed may not exceed 0005',0;-101'. Zade (21) 1na1cates 2

weight per liter of 590-£20 g.

; The 1 OOO-gv-aln vc1 ght of
0 135 - Gorminati ng power was’
the presence of light and Etlothray

ies between 0.098-
rne:atwe and in

o 'Crtm Rotation

t n anted to
products vhich leave the scil frec 2 :Us - strengthe

Svch vroducts are truck-gordening . crops nigily erb:.l:.zed ‘with stzble mane
‘ure, However, the poopy can be cultivated «lso subsuoue"t te leguminous

_ i , plants. To judge from cur own ¢bs rvgl‘tlons., Lbc‘
Ce uabtle predecessor fcr winter ceréals, ‘especialiy v
P ‘ medicinal end spice plants. Since. the"ooar»v has

Prior to cvltivaticn with popdi
”~
A

l_’y a vale
o for many
, af develop-
ment, the soil is "ell shaded vhlcl* faVOI"' o gs:l_c de"omposn*o* -How-

:

4 ever. it is important that the rewl goil cenditic ,gre«*erved

; ur'h immedizte sh‘al oW “lo*’:.rv 01 Lne A_py" "'cct‘cs. :

P f winter ra pe (“raQ31ca n.’ous or m,,us; ruzt b yloved under in
‘ % : spr'..ng beccuse of winter demage whickh is © ccuertl

; winters and late f2l1l seeding .of” h»we..o:f' plants,

E ; - cultivated successfully. This sequence is CIf-“4mpordan
‘ '  these surfnces are thws preserved for the c111'nv 1orv—"' "'1011 o.:.ants. - The
cvltivation of oil planis is of great importance as an r:.‘szor anu source
of fat for “isan nutrition which will be sesn ~aW so fron
vutien covered’ 5',155 ha’ of the prewar territoryiof Gc*-mar; in
1933 and 175 ,500 ha in the Soviet-orcupied zoife’of CGermany in 19&7. Pro-
ed it ':',:::s teen bmdant]'r fertilized, the by 3
gercsls and otherwise by 1 ewur"nv'“*s p" a*rbo‘
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st attention must be given to preserv-
t to pluv deeply sdready before the
ads to pack, a light furrow is plowed
: v Uk e srcpa'ed like a nurdcn.' yopccrnlng
The tivating z 2Ny, DO esse ho"“
between tbe cnltzv ation of seed and/or oil
agric >

cultural literazture (& receat whorough
tion of o4l vilants will be feun?l in WThe 04 Plant

J. Hackbarth whicrh geve us valualle d”uP), srovlen

poppy for ithe production of ssel are gonbin: Imv'f

canrot here enter in detail on V,,uﬂ efﬂnwi*:uta'

tial lactovq of cultivat‘CL. _

bubv vreferably rnet later thar 27 lﬂrll = erm*natlng tﬁT*uTc~

ture is 3-L°C according to Zeds., : o] ”ﬁhe oppy i€ sovn at the
teginning of April. The poppy | . 320 ' iy bst ‘and ue"omeu

damaged only at ~-5-6°C. In warser co1ﬂtr;e,, th

cultivated as a winter crep., I ‘of sxwing

summer ceresls. Seulng during the .:5.;= feal
nditicns unlecs corvletely v

mmcnced unue¢ German
i.
ed. “Too much moisture during t“; Zake!
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popoy is sensitive to wet soil. Corn pop:

of 25-1:0 em, TFor opium producticn, these y b ;creaseu to
30-50 cm, For ssed preduction, - o-diss ot e too great
because the plants ranify toc g:uatlv ot rregularly.

Inilerspacing is alsc e funciien of ivated. Limits

AV RET)
of elasticity exist nere alsc (2}, scc" requrOd per hec=-
tare varies between 3-5 kg wicn a 321 6»3'%3 when broad-
casting. In our cxper ts a2l P DIOTTL

seed requl*ed
’d covered

to about 0,75 em by soil
utilize pressure reliers,  the 51
a light norrow,., if goil condi

pressed dmm by roons of Camﬂ~
period amounts 10-1h uavso

fourth leal oy 1cnnnn), hozin
carried out, rust be done at L,ne nrop

1]
}

-
with an intersvoocing o“’:C er. WiE
. Riter SOt ._A.g foy whi
ace ghowlA be
Uvrm—u thls’

() t-{

tl tecau co highly

ce
: s
developed veppy plants ere easily can 3§ ea. “°Wayeﬂ Lr*nsp-a;uvﬂ' ot the

At e

popPy results in loss of yield. vhen Thinring to:or

Lia e

25-30 plants per m2 is regarded as § ]
Labvor, OCha51onQ11v Thin ‘seeding is’ resortel to"

kg/hr has bezn shown to b° sati :fﬁctsry. ?He pldnme are %hvn*ﬁeldher uoed
nor thimed out. . ;
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tne latter with &E')OJ’U 3~ 5; PCONr aoelGs aenc: Lﬁirg »_.germinating POWSL .

This methed of cultivation con e recommendd for .,hc procuction of PoTpy

seed With intensive carrot cultivaiion. Ir the Pal aulnaue, .the poppy i

cultivated in combination with warieties of clover Guo. in some arceas also

with Tuller's teasel Tha pomyy moy also 32 secded thinly between fecd
- > C Y

sultivated in alternate
a.l_’cﬁvated uccessfx.lly as a
at the cor-
22) quotes

\y }J Wi

e
rows with vegetables. The po*‘ny' can also b3
cover crop.to caraway since it jature g
away still has sufficient tirzs
figures- on yield from his experime

O
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Popoy

Carawsy | 6;530

crop and ‘t‘.hat the y:.eld 1ro~ zn., 'r

The ©oppy reguir res considerzhle

by hoeing and carefully weeded. C‘_a'rrf' |
he Tatter Because the DOppy plints are-s. Tl
.Led out only in dry soil and woezther _beca” e 0
easily damaged. _ L e

Fertilizing:

Stable mzruve
latter is cvltivated
crop. The morure should te wel-_ de omp95ed and
sufficient. Sictle manure must be plowed urd
mist-also be plovad under before the advent
advantageous. ulching may 2lsv be carried
tioned, comncreial. ferd nlzor dees *xm,_, 22
yield ar‘d/o* morphiine content but
Jo s0. A3 clearly shown by the ex*:éf'
acts. to a proper supply of *:ot::.: sium’) R
lacking potassium, votassiun fer tilizer pro
40 57%e It is recommended to ut :Lllze potes
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" to morphine content b2ty

arz pencrally sufiicient, I rno starls ﬁ1re 1s 51Jeﬂ, une amo"nt shou_d
b2 inereased, According to Teemnr '

tilizers shou soread at least

The TopRy se o is gensitive o

Mericie (25) cnctrated that for

potassium and n* rogen procuced &l

seed and oil preduciion. . Since the

clearly show the influence of ferti
figures given or nim are shown in

300-400" kg/
Mitrogen sh ould o5
highest yield of

mo”vnlne 001ten*
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cu A
tals, deverding cn,the Va\i
fore be slashed at di eni
bloor. A8 an indicatior.fo
it spculd ke noted that the

A
Pressure. Exuer»msn

slashed *n vﬂ° evenlng.

yf‘ibe} expeoiit
*esh cﬂnﬂules.; Thetq estl

wous’y 1n.3¢uc“ ture.z
2 “uomnorenu Substances® under'
of tﬁe alkal 01d ycntenu o-.p&ant
"us,"D tur,
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.LC°31 Chd?.‘&CtPr_z.S':l 3 of the varisties 1 msU ‘_J..; be. ﬁ,.zcan :s.n‘Eo‘ 'ac\.o”r

our _rvesng...ul ng during. 1935—?,% and 19L6. the

L u?ﬁé y.:.t:.,.C‘. ey uu.x.u.u u..aua.u.\r.u ~J u.S st RAHTo Ry
© 32 n‘»" per V‘*1‘1n+'r uoes pot new"’rz. ‘c any conna:*atlv
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tle found in our cv‘)nwl ene ‘.: e

follcring tecnnlcm.e oi‘ sla-‘- Wng as
cdvantazeces, Tho
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s & with the  left hand and carefvlly siash-
u‘.'.:.x vhe ccr_zter with 2. The inciszi on i5 extended around inc
entire cansule but not se ‘Gha'& the ends coincide. Three similtareous
slashes con be coreied oud cor epsvle et ¢ distance of 3-5 mm. For this,
vary sharp knives are utilized., Tspesially raozor blades ar “Kréry suitable,
The razor blades czn be combincd inio a woriting tool by spacers ard wing
nuts. The caps :1 should ve slished only-¢ice. The walls of the copsule
*"*‘y in thickness zcccvding to the s ariety snd must not be cv:b throuzh

cat only slashe 3 17 because cthaerwise whe Suice drains “to the inter-
icr., Tne emoxy iy Jules uhc T oen ‘U"“ '*z.asules. Improper
slzshing *es:lu 'n 2 101: i tzzeous:ifor sced pro-
cdaction and oil cent 1 sepd produc tion ana
cil content can e ..ed sc far Lliy oflfles {ind Xof one yecu of ex-
perimentatien in 1956, In X0LS. r'om*"’rc"'" ! hed

G

avie again so that we had to uen firss. gm' i

In Tables b =ad 5, ve i1 pad volled ‘ r.;pad by us in
1946 whichishow that sl.ash;r.'o o o waolke uore or 5 5 ‘seed and

consequently cil productiecn psr surfaceuwnl s oud . oh i1 cnte‘nb of .
the seed. lHere 2lso zppsares s
varieties Yecause the invest
slashing. In our cc i

18‘3”1 the

mparativ
coses no reduckion in vield,
The reducticn in sesd orodud
to physiological d~;'cv*'oxce
seeds which may be wroluced’
the morphologz.cd mnatonical ] e X 1
czpsules. these ssan ‘I:,c.,uc,ce" a.¢ a7 ..course . Hodever, ulSre vhysicloge

“waallg |

The variaty "Strube, blue-seed (“Schliessisin®) J hady 3n our’
Probstheida in 19L6, the largess (32‘0(10{&.;:‘181 oly glcbalc.r) caps
consequently most suitable for slashing of - adl the

tigated and furnichad the higaeset ‘r':.u...d of u;-l"'ﬂ and m"ph:.ne
ver:'.er,y, slc.sh irig ¢id ot reduce yisld: of}“z::e &nvt re 10'L. .
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twenty~-four hours after

opium, the capsules are usually

overnight and is co_w:cted,prior

ed by the 1nf’uebuv of the sunli,
: £

creater its commercial value.- eco
Iy concentreted upon gxposure Lo
cekz, The so~-c2

”reouentlj cover
gives the following des
1y in the form of round
in popoy leaves and zes

The pieces- DCC”SlOT°‘7" ﬂ"ft::? :
brovn inside and are sof
come hard and brittle in

ﬁ=s‘greaﬁ~

Opium has a peculliu

‘In sddition to 2 n-sfruc _
leaf fragments and ¢ The evlda:ni.
nenuagonal oy sexagonal : |
cleft openings L

”brkor bnﬂﬂ'ed in harveuuxbg opi
character 01 the loitiers According ta
should Ye itreated -:ith f‘roﬁucﬂﬂv v-epca»
1.0% solutlon of potessiu permznga.
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ed and. adre alin




. The non~authorised production of raw on~ 1 ois piz.ﬂ.ishablefby lawr.
Para. 10 (1) of the lzwr on trade with narcotics {opiumilaw) states that
RS .t : . + TR . \
collection of ovinnm is vunishabie. ALccording to the law, collecticn
[~ '~

r2gins with the slashing of The poppy capsules and the' LO¢1“cti‘o*1’ of the
oy Y 3

iky julce. Collection & 2y take placs oniy with the auchor:z.zatz.m and
vwrdder the supervision of the public h2slth offices (32

b) Capsule Harvesiing:

The poopy

) cars d while green, Vorkers engaged in
this must e informed S S

are “toxic,

¢) Seed Harvesting:

Depen:iing on the veriely, ithe popp ""2."”'1‘6" in gensral from the end
tugest a-c/or‘ Sep iamber. The lCc.Vx.,c» farn yellow

ang t"xe cmst.les o-o;:: to diccolor. When tne seed car be ..\,ardf'to ratile

in the capsules, it is ripe and the rlants cen ke cubs - -Since ‘t,he seeds of

the nSohliessmomn! cannot drop out, &ay proidet e ch Bs u:.nv mist be avold

©d because othervise Ushrinkage g“‘»': : are. zindesivdu;e

for oil production. The harves ting 2ge scy’che or the
combina, The poppy 1s very mucy sublset. t;; ;a.:gc, '

- Cf the existing methods 3 norves uln" for the "oauculon of DOPPY
seed, we list below detz Ty in : unry p “"cssr::sv Dono*d'v:a. *ce ’x!thh are
sm.*a‘hle f‘or the handling of i

I - Foar-ozting ¥

The cap;u]es ore col].ectzc‘ in bhefi‘"' 1d o:,r ge:.nc' cuu o
manua"ly. Theé 09D .
the ripe capsules a“e co'i lecteé ‘cach m."e
of Reemer ( 53), 15-20 workers cin: cov*m\-.‘,
‘spreed’out in-a thin layer for rum%%_

-.t t.w.:s vt hen. L‘zu'f, 1s pet

um:}lacement.
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until cehverv to

1‘ - '~..z»'vest1n? Methced 01'

The ';arvs;v.mb metﬁodu cxme ¢ on o
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d~ on:
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cheaves v cn thn field. a' Iater stored
in the barn. At tirzs vhen theqe g 10 ol ir wg 'bhresh:.ng takes
piace. However, it iz not the thals nlant thich ;
capsules, TFor this purpose, th: consulss zre re
few days vrior to ihreshins., Tils cun be doae by
bage cutter and/or 2 vaiv of szxen saissors., I
the capsules off wmaumally. In to fac.iivz
it is recomrended to bind the zz R It ‘e Stem ‘e-
maini.ng o the czpsules &i 3 DO betz-*ae 3-20
c¢ri.  The chaff from thres b '

parts 1s delivered ic the

-
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g Legvas:

¢) Harvestin

The leaves arv
healthy 1eaves may oo

1y dencnds “on 't-ne renber
slashps. ‘Tn our expar
of a:.r-d::.oﬁ cpivm fro

Tn 19‘&6, H, Berge
of the voppy culiures

OTOVENaNcEs. | T’con\.n“.:_cal “roﬂucglon of;o’am : i;f‘,p‘\o‘s’s
y-proc.:tct emlo:.uatloh of 'cl*e ;onby u'bands if weiare™
reﬁort of : Barger.
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aEuty nopdy consvles in estineted av about ons-nif of
wae seed yield. I differs a3 a funciien of variety. The seed yielid fronm
single-crop cultivation under favovarle growing conditicns for the wopny
[SURY Yo - o -t . . e

”?Odﬁt to 1,000-1,800 krg/an and cocasionalliy cven to 2,000 kg/ha and norce
vhen nlaﬁued in combinatisn with carrots, the yield is less. The y ield
obiained 1§\ccrb ned enliivaticn iz chowrn Ly the ewxperimental findings of
v s - > kg b

iitseh (38} which sre siven ir Teble 6. :
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Kikaloids:

The
M averaze
code1nc (0. 3—J~
narceine (0, .-l%),

11kalolds in oplu: of

Asie Minoe .

'Aacedonla

Persza
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(fohrkanscirionisr) whieh on

Jomssd wnain Laye enns in the Unripe poppy headu.
Its larves ferd on th Boony cesd, The sai: o is true of ih larvaz of
Perrisia (Das jhe;*a; panaverds Yinn, ("Mehrblltengel 1irdcke?), The srubs
of Stenoearus (Coelicdes) Tuldiginosus Mars. . Jeed cn the *oots ané zre
gemrrally observed in the outar farrews of %ho Zele {L0).  The polyphaye
leh1~ £oF 1br {Cnenhasia wahlbemiunz) is teli:ived to cccur on the ponry.

, Jh éry years, such arhids o3 Doralis Tatae Scep, and liyzodos Jcial
sieze 3ulz (L1) mey also csuce danate, esproially in scntinentsd climcis
In the stands at Probstheicda, ths Mrot zicas of aitiack by aphids zzrecced
on the leaf siem: already In errly Jly. ire incidenss increzsed up %
the mijdle of JuTJ and indudec thn vadersiic o