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A ncctiug i held uncder the chairnanship of the
Additional Secretary (Mr, S.I-. Kahmud), Ministry of Food and
agrarian Yanzgement, on Fobruery 18, 1977, to discuss oilseced
situation in the cauntry, £ Vorking Group was accbrdingly appoin-
tud to prepare e stretegy. The Working Group waa'advised that its
report should be éubmittcd witlin two months to the Ministry for
considerction by the Consultative Grdup. This constitutes our
final report.,

The Working Group developed its owvn guidlines anc report
format. There erc sisx short chepters giving a condensation of the
Group's studies and roconmendations, Detailed treatment of sone
items and oilsead crops is given in appendices. Tae draflt report.
of the Vorking Group vasg corsidered by tho Consulteative Group on
ey 6, 1977 and the suggestions nmade by the members heve been

incorporatad wiiile preparing this report.

In chapter 6 dealing with implementation of the Oilsced
Strategy, we have given worX units only, anc have not assipgned
titles nor heve we cealculated personnel end equipment neceds in

datail, Those can bo cealculated later.

4is Chir diyman of the Worizing Group I wish to thanl: the
Cemmitiae mombers, Mr. Salim J,. Malil, Mr. Dost M. Sendila, Dr,
Dilawvar i Khen, ﬁnd Dr. Rafiq shr:ad for their escistoance in the
breperetion of this report. Since I left. for the University of
California on Mey 10, tho task of finalising the report wes hand-
led by ¥r., Salin J. Malik ané Dr. Dilawer 411 Khen.

4166412

AL
- Paul F,. lnowles
¢t Ch:\irman
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SUILRY

Hetien: I edibic oil reeuirement on nn averaye hea
been increasing by ore thecn 50,000 tons arnuglly over theo
last five yoars refching the level cf 487,000 tons in the
year 1976-77. Further racuirenznts ere expected to grovr even
Lfester, iasuning e popnuletion growtr of 3% end incore alastie
city of demznd of 0.7% for ecidle 0ils, Faltistenty requirementa
aro cipacted to he close to 824,000 tons by the year 195L.85,

The domestic Procuction cf edible oils, of botn vage=
table and animel origin, hes bean ratier stognent. Cotton,
the mejor ollsecc. crop (though rrovm neinly for its Libre),
has suffered sericus setebacka, and Froduc tion kas been cuita
orratice. Tho perfoymmnce aof otliar esteblished ailaeec cronyu,
nariely rapegeed cornc ruatard, groundnut end gesemc, “&s not been

encouragirgs eitlior,

Frocuction of edibvle oilsceds in Falisten waao reported
te bo 1,506,000 tong ia: trea yecr 107€-77 ancd is exnected teo
dncreese to 3,01,000 tors by the year 1984-85. Under this
corgunptior arg nrofiucticn situation, the deficit is likely to
increrge Trowm 277,00C tons to Eo2,000 tons. Veluing this delie

cit at +tha avercge veichted in ort prices of. goyveean ond naln
) p -

(24

chance 6 mill-

0il for *'.¢ wnorioc woril-June, 1577 (4 658), tae foreign oxs .
cost ¢f t™e necessary imports will rise frecem $190
ion in 197677 to $261 millior by vear 18248y,
Conuiﬂering the reny choices of crors that are evaile-
eble, anc the wice renge of crop environwents thot Faliiaten ig
ondovec with, Poasibilitiec of macting nationel edihles oil
recuiremanta Crop: comcatic sourceg &re prouising. Frocuction of
indigenous vegeteble oilzeeds li'-o cottonseecd, rapeseaed cnd
mustard znd groundnut offer congiderzble 3cope Tor furta:sr
expension, Yield iuprovewient eac &creage expansion ccn be
acilieved by guarenteeing attrcective prices,'to the growers rnd

by wmeling then available the cortifiec seed und‘other inputs,
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llew oilgeed croprs nenely, surflower, scfflower, end
soybeen have baen succesnfully fielc tested in £1l the provin-
ces of Feltistan uncer 1rr1ratcc 29 wcll as bera™ conditiong
Given the 7ield potentiels L.der diverse ecologicel conditionyg
enc. thoir ecjustalbility into our cropwing sgystenm, Sizeable
increcse in our Cdorestic ecible 0il producticn can be reclized
through the extenced populerisation of thasoe erona, The grovers
cen be induced to Procduca these cro»s by providing them: with
iacuts anc tdchnic;l lznovehow, eliroctive Drices =2n’ an ascutted
rarlzet, Cur sognonic enclysis indicsteg that the price struce~

tura of the new oilscecd Crop eitrective to the gravaers is

Sunflover 154110 per neun
Safflowvar 5e.1C0 pner mzund
Sayhecn i34 100 per maund

The euiuting proecsaing ans pxireciion efficiancies sre
Cismelly low end ape resulling i1 lossas of arouid 50,0C0 tons
of oil amavally, Substantiz] inerease in the recovery cof oil
is possinle by modernigcing anc utilizinc the eoluwent axvtrcetian
plants. Raneuecd rsnc musterd Saad ¢en further eld up to tle
dortestic availehil ity cf 01l Tar hydrageration prcv1dec the
oll frcm this seocd ias procesaec by the latost direct filtres:
methoc.

The introcduction of new cropu however is en ciztraorniely
difficult tasli, These areo geveral technictl, ccomoiic and goci-
ologicel barriers involved. In view of this there is & need to
get-up &r oilaced preducticsa roc covelopnent civision within

the FECC to ivpleirant t-g Prrodoged atrateny.
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CHARPTER 1
VEGETAULE DOIL SITUATION

In Pakistan the gritical vegetable oil situatlon is
a conse-quence of an increase in totel consunption far
greater than increuses in productiaon, The need to import
vegetable oil in increasing amounts ig imposing a scvere
drain on tho supply aof Furu}gn exchange,

i
Ennsumgtion

Consumption of vegetable oil in Pukistan is increas-
ing rapidly. Growing population, expanding urbenization,
increases in household incames, wnd the high prices and
linited evallability of animal fato are considered as the
major reasons far thig upsurge. Consequently national
edible oil requirements on an average have been increasing
by more than 50,000 tong annually over the last five years
reaching the level of 487,000 tons in the year 1976-77. Per
caplita consumption of vegatable oil hos risen tg 6 kg per
onnum by the year 1976-97 bringing it ta a comparable level
with countrics in oimilar development stages. Out in com=
pericon with the (2T capita consumption of edible oils
achivverd in the developed world Pokistani consumers stond
far behind (Table 1.1). Future requirements are expected to
grow even faoster. Rasuming e population growth of 3% and
income elosticity of demand of 0.7% for edible oils, the
national Consumption requirements are expected to be close
to 824,000 tong by the year 1984-85, glving o per tapita
tongumption of 8 kg Per annum. Aa shown in Teble 1.2,
requiremcnte of rrude vegetable 0il will ingroasc from
525,000 to 692,000 tons over the 1976=77 to 1984-05 periad,

Production
et e ettt e

Pakiston hay very few ollseced crops that ore grown
commercinlly (Toble 13). Must important is cottonuced
follawed by apecies of the mustard family including raya,
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toria, oarson and taramiza. Groundnut and scoame are
consumed moctly oo seed ond yleld essentiolly no oil,
Castor ond linseed arc minor tropa, wond ather oilsced crops
are grown on an experimental or scmi-commercial bacis,
Detoils of production of established crops ere given in
Chapter 2 and in Separete eppendices,

Tuble -~ 1,1: Per capita cunﬁumptiun of food futas und
edible oils - An international campariaon,

(Ba/capitn/year)

Country Ueg:;gﬁxu rhngzgg Butter :lthl é?gi; IE:EI

e futa fats
India 3¢9 0,3 0.8 50 5.6 10.6
Pokistan 640 - Jeh 92,4 6.3 15,7
Iren 5.8 11 Tolt 8,3 5.9 1,2
Sudan Gyl 0.4 a.9 7ol h.a0 21.4
Turkey 9.2 0.2 2,5 119 0.3 22.2
Malaysia 8,0 143 1.0 10,3 7.5 17,8
Sweden 1o 3.2 5.1 19,7 26,3 46,0
Caneda 9.7 G.3 5.0 21,8 32.8 54.6

e

Source; Adapted from FAOD, Commodity Policy Study an Oilseeds,
Edible 0ils, Uilcokes and Vealo, Toble - 5, Page 54,
Far Paicistan the figures in this table relate tg the
veur 1976-77 and in the tooe of other countries fop
the yeor 1970-71. There has been no significant
chenge in the per capita consumption of edible oilg
and fata in Pakistan gver the 1970-71 ta 1976-97 period.

Toble - 1.2: Prajected national requircments of cdible oils,
1976~77 to 198485 (000s of tons)

197677
T 5 198485
?it an C”“?Q , U1 ond™ TTude
ot as vegetoble fat as veqetable
cansumed oil neaded consuned 0il needed,
Vannapati 367 L03 628 690
Refincd vegetable 37 39 109 115
oil
Crude vegetoble il a3 a3 a7 87
Tatal 487 525 824 892

Source; Fap Commodity Palicy Study, Appendix I, Table -~ 7,



Table 1,3¢ Acreage and production of viloceds in Pekiston
(Acrcage in 000s, ond production in 00Qg of tone),

“Acreanc Praduction Pruduction of

- nil

ST T eee—

197475 75

Crop 197475 75  to e 1974«
192475 75

Ropesced and 1,203 1,116 275 2hh 93,5 B3.0
ustord
Groundnut 90 100 91 56 23,0 25,2
Seaamo 78 56 10 8 4.0 3.2
Soyheans 5 2 1 - - -
Sunflower 2** . 1e - - -
Cottonsepd L,733 5,019 1,277 1,248 166.0 162,2
Total cdible oilopods 1,615 1,556 206.5 273.6
Cantar 14 3 z 1 o -
Linaeed 20 20 4 4 - -
Total inductria) uilscedo 6 5 = -
Tutel all pilsceds 16621 1,561 286.5 273.6

[
S~yuar Overage, 1970671 o 1974~75¢

**4~yoar overege, 1970671 to 1973474

Saurcey Agricul tural Statiotics or Pakioton, 1975, It ig
agoumed thot all oil ig eitrocted fram oilsveds
in the following omounta: cottonaeed (13%); rape
ond muotord (34%); groundnut (45%); ond seaoma (Lol) e
Yields per ocre of 0ll oilseed craps including
cottonnced wre lay (Tuble 144), There has been only g

olignt incrense over the lnut 25 years,



4

Tuble 1,4; vyiclds of oilsccds (4in maundo/A) aver a
25 = year period in Pakisten,

Yields ~ (5 years! Averages)

1950-51  1955-56 196061 196566  1970-71

Crap :gr t?r tu to to
54=55 195960 196L«65 1969-70 1974~75
. hopedced & he ) 4.9 5.2 5.8
Groundnut - 1062 1,0 15.3 1544
Sesame 341 247 2,9 2,8 3.5
Cuttonaced h,6 Q}G 5,5 6,3 7.3
Castor v Jed 1,6 2eh 3.9
Linaccd 547 5,8 5,8 5,1 5.4

Sourecg Apricultural Statistics of Pukistan, 1975,

0n the whole domestic production of edible olls, of
both vegetable ond animal origin, has been otognant, Cotton,
the nojor vilsced crop (though grown mainly for ito fibre),
hos suffered eerious setebacks, and production hag been
rather erratis, with the exception of 1971672 und 1972-93
Cropo, cottun production has been running well belaw terpoted
levels, The vear 1976-77 can be called the disaster year ag
praduction dipped down to the record low level of 21-22 1ge
balea, thereby 0iving cottonsecd production of ground
800,000 tons. The performance of othop cateblished cilseed
Crope, namcly I'apeoeced and mustard, groundnut ang Seeame, has
not been encouroging. Foilure to move the production of
oilacuds (uxcepting Cuttonseed) off of g platcau, in epite
of the Nution's need For vegeteble 0il, ouggests thai there
arc important constraints to increosed production., Thope
conutraints are dealt with Beparately for cogh crap in
cppendices, The more importentg of theoe constraintg, which



do not apply cquolly to all oilseeda, ore:

1 Unavailability of good quality peed of improved
varicties,

2. Inadequote control of pasto.

3e Generolly low and unstable priccs,

be A fixed price for vegetable oll to be used in the
manufacture of vongepoti ghoe which imposes o
cciling on the prices pedd for olleecds.

5. Uncertain markets for ncw oilseed crops.

6. Lock of knuwledge on the part of Parmero ragarding
the ngrunuhica of new ollsoed crops,

Government is putting mnjor emphesis on increasing
production of gdible nilg hy adapting measurcs that include
inereased uee of better quolity sced, fertilizer ond pratici-
des.  New ollgeed trops ore also being introduced, The supply
cxponsion progrom lodd out in the \.5th Six vear Plan (Table 1,5)
places major relionee on cotton and rapesced ond muotard
Crops. Cotton praduction ig targoted to increage by mare
than 90% ond ropeseed and mustard by more than 100%, The
praduction of agthor troditional oilsced creps 1a also contomp-
lated to incroaose sizeably but, duc to thelr linited scope in
total oiluced productinn; the increooe will have only nominal
uignificance, Emphasis on new oileeed crops including sunflouer,
agfflower and voybean ie onother importont element of govern-
ment strategy for increusing vcgutnblé 0il production in the
5th Six Year Plan. Dur estinates show thet the production of
cdible vilaeeds with the contemplatod lnprovement progrome will
unly increaoe from 1,506,000 tone 1n the year 1976-77 %o 3,001,
000 tono by the year 1984-85, Afior ollovance 18 given for secd,
human and animal cunsumption ond wastus, net tvgilobility
of edible olleends for 011 production will move from 1,243,000
tons in 1976-77 tq 2,516,000 tuns by the yeor 198405, With
the existing extraction BAd processing nfficiuncies, the ro-
covery of edible oilg frum the avollable eilsceds will increage
from 227,n000 tong in 1976=77 to 495,000 in 1984-85
(Table 1,5),



Table 1.5: Production & Availability* 'of silsecds for
0il production, 1976-77 - 1984-85 (000 tons).

1976-77 1984-85

0il Availaility Availability
need Tor oil + Tor oil
Crop Product~ production Production production

ion™4 .
Cottonceced -1,154**  9g9 2,131 1,854
Raposced &
Muustard 260 254 M2 461
Groundnut 72 11 115 29
sesane 10 a 13 10

Other oilaeecds
(sunflower &
safflower) 10 9 180 162

Total: 1,506 1,243 3,001 3,512

Source: 5th 8ix Yoar Plun and Comnodity Policy Stvdy.

i Availability has been vorked out after taling into
consideration deductions for seed, huuan and aninal
consuuaption & wastes ag per table II, page 65 in the
Conncdity Policy 3tudy.
+ Tarreted production. Production projections beyond
1962-83 are based on the assumption that the S5th Plan
period growth ratea fop various oilseed crops will be
maintained chrough the year 19834-85,
** The actunl production is rensrted to have declined
o 800,000 tons due to Severe danace to cotton crop
by exceissive rains, lloods, and insect pest infestntiqp.
It i3 oxpected that ginilur set backs will not reoceur
in the noar future,

However, the realizmation of the targeted incrense

in supply is heavily dependent on the performance of
cotton which igs hishly suscewtible to environmental
factors, Although rapesecd and mistard arce less affected
by changing environuental conditions, the targeted increase

will require najor increages in incentives and inputs,
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Table -1.6: Production tuargats for ediblae vegelbiable oil
1976=77 throuyh 19G4-85 (000 Tons ).

o

Zdible 0il Production *

Crop . 1976=77 1984~ 85
Cottonseed 127 265
Rapesecd & mustard 80 166
Uroundnut 4 10
Sosane 3 4
Other oilseeds (sunfloyer,

SoygYean and sufilowor) 3 50

Totul: 227 495

* Extraction ratey as per Table 1,3,

Table = 1,7: Foreipn exchange cost of the rojectaod
' edible vesetable oil deficit 2millions

of U3 dollurs ). .

— ——

s ot o o

Period for which the import ., . Tear
briccs connidered. . Price/ton 1929:211.33&2E§2§
Yravape eiphted iy 6
ices pai 50, an
Jai. - 197: i 134 179

Lvoro;e izhid inport
prices of palu & 50y abcan
oil April-dJune, 1977, ¥ 658 196 261

-,

Quantitica of vogetbable
0il deficit (000 Tons ). 298 397

* Due to severc danaze to cotton crop, the cottonsend
production is reported to be around 300,000 tons,
Congequently, the odible 0il deficit in thig year uill
be no less than 20,000 tong.

**In thege culculﬁtiong'the paln oil and the zoy/bean

0il prices have baen ansigned 60 and 40 porcent waipghtsg
respectively,

Assuming that the supply expansion procramans are
fully rcalized, the Gap between projected denand and
supply will continue to grow. The differcnce in 1976-77
betwern consuaption (525,000 tona) and production (277,000
tons) ino 298,000 tong ——- it would not have becn above

200,000 tons if the cotton crop had not been dunaged so
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Soverely (Table 1.7). B, 1004-85 the tarreted deficit
will havao inervased o 297,000 tons ( the differcnce
between consunption requirement of 892,000 tsns and
Production or 495,000 Eoas ). Valuing the dolicit at
the avernse vieihbed palin add s0yybean inpert prices
of Juauary-May, 1975 (3 450), the [ovaeign cxchange bill
for the required innopts will be $ 173,7 nillion in
1934--85 —— an inciease of ) 44,6 millien ovor the year
1976~97, IF the defieit is valued at the AVeL e yeighted
. ] and pnlm , .
iport prices of 50y faean oil for the period April-Junc
1977 () €38) ,the foreiin exchanme coat of financing
cdible oil imports will incrense from %4 196 million
in 1976-77 to I 261 willion by tho ycar 1984-85. Assuming
that production doss not nove off of the nrescnt plateau
and renains ot about 200,000 tons of edible 0il,the
deficit will ne 592,000 tons in 1984=35. The cost in
fdrcimn exchange, at the average weighted paln & soysdbean
0il prices used above, will bHo % 266 and $ 390 nillion
respectively,

The slupgpish production amd the dependence on

inports enphasizoes the need for Paltdigtan to launch a

o

vigorous oilseed develonniental prosraa, The development
of ity own supplics of vesetable oil is not an inpossible
task. Congidering the nany choices of crops that are
available, nand the ﬁnny crop cnvironnents of Pakistan, it
should only be z wattor of combining the two in a

satisfactory way .



CHAITHER « 2

INCREASTHG FRCDUCTICH OF 1i0TGRIGUS
CILGEED CRGPS

This chepter considors Guneral measures to inerease produc—
tion of indiicnous oilsecd cropi, — details are given in appropriate
appendices, o censideration will be fiven here to inereasing oil

[ 24

yield darin;: proeess ingy sinee that is discusned Chapter 5,

Cottonuecd oil i the major source of raw malerinl for ghoa
wamtactires Tt is prown in all provinces of Pakistan, bhut mainly
in Punjab (75-0005) and Sind (20-25%).  Though the acreage of cotton
inereased from 4456 nillion acres in 197374 to 5,02 million acres
in 12475, tle overall production of cottonseed dropped from
12,956,000 tons in 1973-7% to 12,48,000 tons in 197475, The downe
ward trend which eontinued into 1975-75 can be attributed primc :rily
to hewvy raing and unpraecedented flocds in some years, shortage of

irrigation water, and licavy insect attucks in others,

The climtic coudition of the entire cotton belt in Pakistan
is ideally cuited for its cultivation, llowever, waterlopeing and
salinity and gradually deersasing soil fertility, poor cultural
practices, insufficicnt supply of certified sced, and inadequzte

plant protection cause fhe low yields per acrec.

Lue Govermuent has takes steps to improve the situation by
thu following ricasures: adequate provicion of cortificd seed, fer-
tilizers and pestieides; training of farmers in improved production
technology; provision or ey eredit faeilities; and offering en
attractive price. Government tnticiputes thal these measures will
increase aereage and yicld per acre such thot the production of
cottonseed will be 21,81,000 tous in 198485,

?apqugd and austard
Rapeseed (sarson and toris y mustird (raya) and teramira were
gram on 1.1 million acres in 19%4=75 vith a total production of

2,hN,OOO tons of sred. These orops ‘ure prown throughout Pakistan,
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with the acreage of vach being cotimnted to be about the same. The
average yield at about 6 md/per scre for rape and mustard is miscr-
ably low considering the high yicld potentisl of the present varie-
ties, Yieclds of taramira are still lower, at 2.3 md per acre, partly
becausc of low potential and partly because 2% is grown in poor
loeations, Ita oil is also cxtre%cly pungent and not cuitable for
gheo axnufacture, but is extensively used in the crude form by the
rural populatien, Oils from rape, mustard and taramira are inferionr
in quality because of high contents of erucic acid and gulfur comp—
oundg (gluuominolutuu). Due to the acute shortase of suitable oils

for ghee manufucturn during the last fow years, the pghoe industry

has wsed a smald percentage (usuully 5—?%, but occasionally to 155)
blended vith cottonseed oil and inmportcd soybean and palm oilu. Thoe
quality of the sheey however, has heen adversely affectede The sulfur
coupounds, uhich flavos mustard, rape and taramira oils, impact a toxic
property to the meal which limits its wse in livestocel: feeds. Conadian
and Europemn scientistg have developed varicties of repesced free of
both erucic acid and glucosinolates (double~zero types) which are
rapidly replacing the old varicties, The double-zero varieties

produce an oil and maal comparable to those from soybeans, Research

is undor way to dovelop such types in Pakistan,

Even though the oils of rope, mustard and taramira arc not
suitable for hydrogenation, Fakistan could use much more than is
being produced, Realizing; this, Government has already made provisions
in the 5th Six-Year FPlan for correcting the constrains on production
by providing: Detter quality sced; pesticides and other inputs; and
improved production technology. The objective is to raise Yields
from 6 to 8 md per nece, and to produce 5,12,000 tons of seced

by 1984-85,

The Working Group fecls that one additional incentive ig
necesoary to achicve production tergetss  That incentive is for
Government to cuarantee a reasonable floor price to growers, It
should be announced cach year well before the planting secason and

effectively administored.
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Groundnut

Introducud to Pakistan in 1549-50, and firet groun in Rawalpindi
Pivision, groundnute are now proun in Punjab, 8ind snd parts of Hdll.
The arca under groundnut increased gradually to 53,000 acres in 1965-6GG.
Acreage increascd rapidly to 84,000 acres in 1966-G7, and to 1,25,000
acres in 1967-68. Due to unfavourable prices, acreige dropred to
86,000 acres in 19(8-69. Since 197071, aerespge has ranged between
75,000 and 100,000 acroes. & USAID teom of groundnut experts vicited

Pakistan in 1971 and identificd the following problems:

1) Lack of a short-scazon variety that veuld permit double

cropping with wheat.

2) lon-avuilability of certificd socd.

3) ligh harvesting costs.

k) Serve damage by rats and wild boors.

5) Lack of capital by the farmers to purchasc the soed,
fertilizers, and pesticides.

6) Lack of marketing standurds, which allows the marketing
of groundnuts that are preen and/or high in moisture,
leading to mistrust between buyer and seller.

?7)  Videly fluctuating prices which fail to provide a sus—
tained ineentive to the grover,

liogt of these problems continue to hamper the production of
groundnut, Arrangemento for the production of certificd scod of
improved vurietics do not exist nor arc there proper marketing or
storage facilities for the produces For the post few years, however,
PASSCO has been supplying a small quantity of good quality saced which

is procured from progressive growers.

Though the entire produce of groundnut at preaent is consumed
aB roasted nuts, and nuone is available for oil extraction, this crop
needs gspecial emphasis hecause of its high oil content and yield
potential, In order to obtain increased yields of high quality
groundnvis, an intensive extension and developmental propgrumme should

be launched to provide:

1) Certificd sced of short~duration varietics and other

necessary inputs;


http:acore:.ge

12

2) Information on latest production technology and protection
from posts and digcasey
3) Bullock~drawn groundnut diggers; and

h) Botter market procedures and attractive price support,

Sooana
pRadi LA

The yiclds and acrouse of sesame have remained moro or lous
static for the pust 25 years. The average yiold is a mere 3.9/md
por acre, not too different from the situation in many other countrics,
It 18 grown for the seedy and not for oils For the present it offors
vory little potential as an nil crop, though the oil is of vory
high quality,

The Working Group does not recommend a programma of developmont
for acsamo. It does recommendy however, that it receive serious roe
search attention. Researchers should draw on germplasm resources
available in research stations in other cuuntriqs. One promising

sourcce is the University of California at Niversids, California.

Increasing production of indigenous eropa

The VWorldng Group focls that rapey mustard and grouwdnut are
60 well established that their production does not merit speeial
contractual arrangements between the farmer and tho developigntal
organizations It ip folt that a guaranteced floor price, availability
of certified seed, and provision of othor neceasary inputs will do

much to increasec production,

There will be ¢xoeptions where some form of contractual arrango=

mont will be neccsaarys. Scme of these would be:

1) Seed production fields of improved voricties obtained
lcenally or from other countries,

2) Varicties with special oil or meal characteristics that
require special handling to ensure maximm increasa,
freedom from mixturcs, and adcquate isolation from
oxioting tyros,

3) Thu introduction of an indigenous crop to a new arcae

k) The introduction of new mothods of producing a crop,
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5) Where farmers or faem orgnnizations request a contractual

arrangemeiit o

Where contractual arrangements are nade,y they should be

hundled like new creps (Chapter 3),

Price incontives

Price should b stable and high enough to encourage the
farmer both to grow the crop, nnd to strive for maximum yiclds,

The prices that the Working Group recommends (sec Chapter ) arcs

Rap es (toria rnd sarson) Rie 75-80/md  Moisture not above Gf

Mustoard (raya) Rse 79-80/md  Moisture not above 6%
Paranira Rse 65-70/md  Moisturu not above &%
*Giroundnut R3.100-110/md  Moisture 15%

The prices are not out of lino with prevailing market pricoss
Groundnut, hooouse it ig boing used as an edible nut, brings much
higher prices than that ouggosteds The important feature of floor

prices is the stability that they dintroduce,

Scad of inmproved varicetios

The farmer should have conveniont access to certified seod of
improved varictics, lence the developmental agency shall have to
arrange for the production of such sced in quantities sufficient to

mecet anticipated requirements (sce Appendix A),

Advisorx

The major source of advisory help will be the cetablished
Extunsion Service. However, the develcpmental agency should provide

the following:

a) Upmto-date farmer publicaticns, to Lo distributecd mostly
through the Extension Service, but also directly and threngh meetings
and training tesuions.

b) HNotices in writing or by radio of procedurcs the furmer
should adept in cmerpgencies, cepfe tn insect attaclk, an uuscasonal

rain, ctec,

*Tho pricc 5 ould be incrensed proportionatcly when the moisture
content is lewa than 15%.



Equi pment .

A mrjor bottlencek Lo groundnut production is the lack of
suitable equipment for digging the plaats smd for removing the seed
from the podn, The threshing of mpes and mustards should be a

sigple aatter by mechinical non s,

The developmental agency should import and/or develop ey
oquipment for indigenous erops, and Jemonstrate their offectiveness
in preduction arease  fSuch cquipment should be provided in limited
amcunts on w rental basis to farmers, cnough to encournge farmers or
groups of farwmers tu purchase their own equipinerts. Worldwide senrch
sheulid be pede for suitzble cquipment. Help of IRRI-Pak Fquipment
Desipgn Centre for Palistan ot Rawnlpindi and the GOP Appropriate

Cell at Islamabad could be sought in this conncction.

Demonstrations
gl Gl

Improved varietics and/or production practices should be
demonstirated through cooperative offerty of the developmnental
agency and local extension persomnels The leadership should

como from the developmental agencye.

Cooperutive with the oxtension service, the developmental
ageucy should call field days and mectings to teach the lessons of

the demonstration.

Othor facilitics

In situotions where indipencus erops are grown on a
contractual busic, the developmental agency shanld offer the

same faeilities provided for new cropg (Chapter 3),
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INTRODUCTTION AlD DEVELOPMENT OfF
NEWd OILSEED CROPS

In actunl fact there ar. very fow examples of striotly 'now"
oilseed crops. The term, howevery has boen widely used for any
oilaced crop introduced on a commcreial basis for the first time to

an agricultural arca,

Concidering the my environments of Pakistan, it should bo
poasible to find situntions where new oilsced crops will do well,
In Pakistan programmes for the promotion of new crop have not been
sustained and have not considered all facets of the devolopmental
processe  Hew oilseed crops thot merit scerious evaluation as coumor-

cial crops in Prkistan are sunflowery soybeans and safflover.

The developmont of & new erop requires a viable combination
of rescarch, development, cxtension, and product disposnl, Fuilure
has usually followed neglect of one these components. Often

develorment requires support by Government,

Resenrch requirements

Research has a wajor role to rlay in the successful intro-
duction of a new erup. Rescarch on new crops congidercd here is
sufficient to indicate that they have potential in Pakistan,
However, more work must bo done to provide a bagis for detailed

recommendations on production practices, Such receareh chould:

1) TIdeatify arcas where the crop is adupteds

2) Ldentify among introduced varictics those that ara
adupted to different arcas where the crop has potential,
¢r develop such varietics locally,

3) Develop production practioss suitable for the agricul-
turnl situaticn in Pokistan.

h)  Introduce or develop machinery to facilitate, and
lewer costs of production,

5) Identify pests and develop monsurea for their control,
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Resenrch prioritics and implementation are discussod in some
detnil in Appendix B and in the appendices dealing with the soparatoe
cropse Of concern is the extent to which a dovelopnuntal agency
should becomo involved in research. Because Pakistan has well
developed eilsecd research pro; canmes at the provineinl research
institutes, and because a cooperative national oilseed veseurch
programme is in the final phases of dovelopment, the Working Group
feels that an oilsced developmental agency in Pakistoan must dovelop
a modest research programme oricnted towards rapid solutions of
problems that block or complicate broduction of oilugeed crops. As
a minimun there must be a senior research officer with o small staff,

His responsibilities are given in chapter 6,

The werking Group recommends strongly that the dovelopmental
agency provide a generous budget to support sclected rosenrch prow-
Jects both in its own rescarch organization and elscwhere in Pakise
tans  Such research support has been vital to the success of
developmentcdl programmcs on other crops in Pakistan and to
developmental programmes on oilsocod crops in other countrics, To
ldentify the best use of resenrch support the senior roscarch
officer should work ¢losely with the Oilseed Research Coordinator

of the Agricultural Resecarch Council.

Develormont of new crop production

Experienco with other crops in Pakistan (Appendix X) and with
oilsceds in other countrics has proven tho need of a developmental
agencyes Without the bost efforts of such an agency cn a sustained
basis, new crops will not hecome ostablished, Successful develope
ment has involved both public and private rgencies, somotimes in

Joint efforts,

Fur the present situation in Paldotan it ig recenmended that
the developmentnl agency bo a seni-nutonomous government corporatione
a separate divicion of the Pakistan Edible 0il Corporntion. Besides
having o research unit as described abovo, it nust have authority,

managementy ficld staff and facilitices to provide the following:

1) TFloor prices for new oilsoed CI'ODti o
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2) Contracts with groverse

3) Inputs inte production,

h) Advinory services to the SrCWCre

5) Equipment on a rentul bagis,

6) Procurcment centres.

7) Tranaportation of sacd to a crushing plant.

8) Fneilitics for inereasing secd of recommended varictices,
9) Training for staff,

10) Publicaticns for foemar Usue

Floor yricos. Floor pricea must ho gufficicnt to cover costs
of production and provide the grower wvith an ineentive to grovw a
crop new to him (Chapter 4)e 4s the grower gring familarity with a
new crop and his yiclds improve, the floor price may be scaled downe
For the potential new crops the working group recemmends floor prices
a6 follows:

SUnflowclesssessensealis, 110/md,

Soybean seeecescssselis, 100/md.

SafflcWerevesassesnsshia, 100/mdy

Contracts. A contractunl arrangement with growers has many
advantagea, From the point of view of the grower it pormitc him to
know in advance thut he has o markety a floor price, and assistance
in growing the ¢rope On the other hand the developmental agency can
rlan production and previde for handling and dispesal of secd well

nhoad of harvest,

Inputs. Inputs into production will include any or all of
the following: sredit; planting sced; fortilizer; posticides; and
cquipment wn a rental basise It is important that the inputs be
provided only on the busig that the cost will be doducted from

returns to the groverda; they should not be provided frece of charge.

Advigovy servicas, advisory services are absolutcly necessary

to the successful developnent of a new crope  The advisor gives the
grovwer confidence in his first efforts to grow a crop, and leads him
into tho use of the best production practicos, The advisor benafits

bacause he can lenrn better production practices from farmer experience,
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he can estimate yiolds and probable production woll ahoad of harvest,
and he can identify pests end take stops to control them well ahead

of timee The advisor should be the contracting agant,

Equipment, Equipment previgions will need to be the same
for new crops as for estatlished crcps (sce page 1), Thore is
even a greater obligntion on the developmental agency to provide

equipment on a rentnl basis.

Procurement contros. The developmoental agoncy should ostabe

lish contres to which tho farmer can bring his secd after harvest
and be paide Tho cuntres should provide adaquate storage and

bandling facilities.

Product evaluation. The procurwment centres should ba

staffed and equipped to measure quality in terms of moisture
content, foreign matter, ond admixtures, Discounts in price
for percentages of those items sheuld Le established oach year
prior to harvest, If fiasible, grades should be cstablished,

Transpertotions Transportation of sved from procurcment

centres to crushing plants sheuld be provided by the developmental

agency.

Facilitics for producing: secd, Ensuring the availability

of the best quality secd of recommendaed varioties is so important,
that the developmental agency must be organizod and equipped to
do it. New crops prescnt special problem: and special require-
ments that are difficult to provide by established goverumental
agenciess Half of the newly cstablished seed corporation ghould

also be obtained, Details are given in Appendix A,

Iraining, Annually, end more often than that during the
first few yenrs, training oossions should Le held for all staff,
particularly field staff. Tradining sessions should include

researchers and extension officers and progressive farmers,

Publicntionse Lenflot-type publications in the local
languago should be propared ns new information becomes available,

In un emorgency, such as the appearance of a disease or damoping
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insoct, it should be possiblo to issuo leaflets in two days at most,

Publicity. Wido publicity should bo given through pross,
radio and radio visinal rrogrammes. Documentry films should bo

rrepared and widely exhibitod,

Frtennion
e e 0 Y

The establichod extension sorvice is heavily involved in
many activitics and will not bu able to givo new crops the attune
tion that they require. However, because of their Imowl.cdge of
Lhe loeal situation, they should be encouragod to participate in
new erep establishnent, They should be involved in demonagtration
type tests in farmer'es fields, HMeximlzation schomes sindlux to
cotton meximization progremme already in operation should ba

developed for cilseeds.

Product diaposale

Obviously the disposal of the oil will not be a problem in
Pakistan for the forseonble futuro, DBut other products from oilsecds
may be difficult to diepose of = these include the moal and cake,

and the hulis,

Odlsead menloe Livesteck feedors usunlly have a streng
projutico agninst a new cilaoced meal or cake, and usk for discounts
in the pricee & devolopmental ugency must take tho required action
to increase consunption of the meal and calko of a new crop. This
may require the preparation of loaflets giving full information on
the meal, or it way require support of rescarch to measure its fecd
veluce & change in the texture or color of the meal may Le all tlint
is necessory to changre a prejudices, Every offort should be made to

produce an oilseed menl acceptablo in internntional markets,

The developmental agency should initiate and support rescarch
on cilsved menls locading to their inereascd use in food products,
Huch of the tochnology has alrendy beon worked out for soyboans and
gunfloweres What is necded most is adaptation of the technology to

food products used in Pakistan,
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Hullse  Hulls of sofflover and sunflower prusent a doposal
—t
problems In most conntrios the hulls are removed price to crushing
the siced for oil— this inercases cil yield, reduces the volume of
naterial being crushed, and retuces wear on the expellerss  Then
they mee pround qmd pixed with the meals Altornative uses of hulls

shoull be exydlorad,






Table 4.1 = Cost of produc

———

tion (Rs/Acre) of oilseed angd sone oI the competing crops

-
1

Intuts Seed Ground- Rapeseed Sun- Safr- %27’ Wheat 3Rice Haize
i Cotton nut and flower 1lower °°31
nustard
Labor 170 292 120 237 239 216 119 125 196
Capital:
Bullczk labor 282 110 100 105 100 100 214 271 157
Seed 20 155 10 12 20 75 3 o 10
Fertilizer 146 59 111 109 106 111 111 114 111
Flzant pro-
tection - 71 60 50 S4 26 36 - 77 50
Interest on invest-
neats ir capital
inzuts o3 33 24 25 24 26 51 61 31
Water charces
(Aviarna and tube-
well water costs) 4 - 15 12 12 12 16 45 12
Land rent 370 250 250 200 100 200 337 233 2C0
Tetal 1157 939 520 sou 637 776 836 933 nzo

2,
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Table 4.24 - Comparative cconomics of oilseed and other crops

. . t «Chst of Net Rate of
S TSt e s i Y,  Raeof
Corp CSe * per acre per acre inputs(net !
Rs.) (Rs.) of family
labor)
Sced Cotton 12 132 1584 1108 212 49%
Groundnut 14 90 1260 909 351 48%
Rapeseed and pustapd 11 75 825 645 180 31%
Sunflower 10 % 960 774 186 ‘30%
Safflower 8 96 768 622 146 30%
Scy=bean 9 1C0 900 715 184 30%
Wheat 23 37 - 851 €76 175 22%
Rice 25 45 1150 ga2 208 39%
Mzize 25 32 800 677 123 20%

* In the new cotten policy, effective April 19, the prices of various grades of seed cotton
have been raised to between Rse 132 -~ Rs. 160 per maund. In the case of long staple cotton
varieties the rate of return will be nore than 70 rer cent,
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price of these crops should at . least be'between Rs.96
and Rs. 100 pop nund. At the going vrice of Rs,200
Pel naund of edible 0il, the oil processing concerns
¢an afford to give only a prica of Rg. 87 for a maund
of sunflowcr sead and Ri. 7273 fop safflover and
soybewn secds. The public scctor will tierelore have
to extoend subsidy to the odl Processors so ag to
cnable thoese concerng to 1lift farners produce of tha
new oilscoed crops at Lhoe suggestoed support price.
This subsidy will thus be Rse 9 per maund for sun-
flover, Re. 24 fop safflower, and Rg,28 for so0ybcan,
Under the new cotiton policy, gccd cotton pricos
have been increused by 10 per cent, The growers will
now be receiving a ffuaranteed price of Ra. 132 - 160
per mnaund for various grades and varietics of scod
cottong This upward revision in the price of seccd
cotlon ncecssitates conparable increases in the support
prices of sunflower, soybean and safflower. Even a 10
percent inerecasc will imply a per nmaund price of
Rss v =  for thesc oilseed connoditiecg, Subsidy
burdecn will have to be adjustced upward naking it Rg.19
PCr naund for sunilower, Rs, 33 for soybcan, and Rs.34
Tfor safflower. Eeeping a logical balance between
incentive to farmers and subsidy burden on the oxcho-
query, the group suzisests the gollowing support prices:
sunflower Rg 110/nd; and soybcan and safflowsr Rs 100/

It needs little cmphasis that price support
subsidy will nost probably be required during the
coursc of promoting thesc cropse. Once these crops get
established in our croping systen and the Yicld levelg
improve further subsidy support can gradually be with-~
drawn. Subsidy burden can also be kept within neaninge-
ful linits by rationalising edible oil prices and
improvament in oxtraction and procuessing officicncics,
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CHAPTER 5

OIL SEEDS AND OIL PROCESSTIG

Production and Requirement

This has been discussed in detail in Chapter 1,

Cottonseed ranks number one as a source of cdible o0il in
Pakistan, Annually a 1ittle over one million tons of seced is availe

able for eruzhing after allowing the feed and sced requirements,

Rupeseed znd mustard grown mainly for oil held the second
position with an annual broduction of nearly 0,26 million tons from
which 80,000 to 95,000 tons of oil is produced,

Small qudntitiea of groundnut and seeame are also produced,
The entire producticny of groundnut is-eonsumed as roasted nuts and
nothing is available for 0il extraction, while a small portion of

Gesume production is crushed.

0il Procesoing Methoda and Copacities

01l extraction is done by expellers, solvent method and
kohlus, Estimated amounts of o0il extracted by different processing

equipment are given in Table S5e1e

The total crushing capacity in the country is estimnted as

under:~
Method 1000 Tons
1~ Low Pressure Expellera 2.5 (300 days working)
2= Solvent Extruction 0.%429 (300 days working)
%~ Kohlus «018 ( 60 days working)
2.55? million tons
v Inmouddition e i ahove coprcity five more oil millsy fear

of them equiped wit) french cxpeller: ‘nd one with Desmet-uolvent,

locnted it dyderabed, Hawabshah, Shahdadyur, »n unknown ploce onid ot

Ly«allpwr wrere in czictance aceording to ono roport, Iach of thoso mills

reportedly has a capacity potential of 250 tona per day cottonsnaced,
Their present status g uctunl capacities could not be ascrtained,
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Table 5,1 Estimated amounts of oil axtracted
from oilseeds by di..erent processing
equipments (000 tons, 1973-74)
] [] ) 1 [
1 Cotton ! Rape | Swesame ! Groundnut ! Total -
| oil v ol | oil ! oil 1 1000 ton | %
Expellers 126 59 2 1 188 81
Solvent Pluntal/ 15 10 - - 25 11
o ]
Kohlu - 16 74 2 2/ - 18 74 8
Total 141 85 4 1 231 10C

From FAO Commodity Policy Study, 1975,

1/ The expeller production t
oil production from golve

2/ Assuming 100 working days per year for the kohlu,

estimate 60 working days per year,

oil production, An

hat enters into the data on cotton
nt plants is added to expoellers,

Some reports
while others estimate 10% of

intermediate figure has been adopted,



Expeller Methad

Different types of expellers, mostly country made, are
presently being used by the oil processora in Pakistan, The most
common ones arc the low pressure screw type culled 'Lahore Type!
with rated capacities of 3y and 7% tons of cottonseed per day.
For rapuesoed because of double or triple preasing the affective
capucity is about half that for cottonsoed, Theso expellers are
cLpable of expelling about 12% crude oil from the 20 per cent

available in the cottontced,

There are different estimates of the avoerage duily crushing
capacity of these expellers. BOM(Sind) estimeated 3 to 3,5 tons of
cottonseed as the average daily crushing capucity of a low pressure
expeller, Various sources report that there ure 2429 low pressure
expellers in Pakistan, out of which 1570 are in the Punjab and 575

in the Province of Sind,

Talking the estimates of 2k29 expellors as a basis together
with the Ministry of Industries estimates of one million tons cotton-
seed crushing in 120 days crushing season, (in 19737k 901,000 tons
out of total 1,099,0CO tons cottonsced procesged was crushed by low
pressure expellers) the daily crushing capacity of expellers comes to
3.5 tons of cottonsoed, the same as estimatod by BOM(Sind)s Thus the
tolal capacity of the low pressure expellers, assuming 300 days work-
ingy can be cstimated at 2.5 million tons. The assunption of 300 days
vworking of low pressure oxpellers is rather heroic as it is impossaible
to run these expellers round the clock for such u long workings scason
beeause of technical and storage facility constraints. Assuming that
in addition to erushing nearly 1 million tons of cottonsocd in 120
days thesce expellers also process ubout 0,2 million tons of rapeoecd
and mustard would imply an additional 47 working duay' or a total

working period of 167 days in a yearyindicating theirtolsl cruching:
capacity no 1,2 tons for cottonseed nand rapesced conbined o 1.4 m, tons
for cottinoiod,

Tublo 5,2 shows the number and lacation of expellers and also
ther amounts of cottonsend produged in each district and its availabie
ity per expellir, The spatial dispersal of the exp.llers is nlso



Table 5.2 Cottonseed procduced and available per
Expeller districtwise.

Name of District Cottonseced Produced Number of Cottonseed Produced
in 1973-74 Expollers  in the District Avail-
(in '000' Mis,) able per Expeller

(in '000! Mds)

Gujrat 140 7 20

Pindi - 15 -

Sialkot Lo - -

Jhalum - 6 -

Gujranwala 110 27 29
Sheikhupura 160 51 3
Lakore 390 111 28
Lyallpur 1,460 398 3?7
Sargodha 920 9k 90
Jhang 660 L 165
Mianwali . 100 - -

Suhival 5,990 223 280
Multan 9,180 603 . . 153
Muzaffargach 790 - -

Dera Ghazi Khan 720 L3 150
Bahawalpur 1,160) 50 558
Bakavalnagar 1,630 )

Rahimyarkha 1,790 180 - 99
Sukkur 850 79 107
Khairpur 60 29 31
Jaccobahad 30 - -

Hawabshuh 1,320 2h 55
Larkuna - - -

Hyderabad 2,220 165 135
“harpsrkar 3,300 28 1180
Sanchar 3,050 31 984
Dudu 50 6 83
Thatta - - -

Karachi - 220 -

Source: IiCP 3urvey.
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irrational with the result that bulk of the cottonseed from major
prbducinu districts is transported over long distances for process-
ing. Some of tho expellers are installed at the site of the ginning
fuctorieu while a large number are installed as smnall 1ndnpendent
oil mllla generally having 3 to b expellers (Table 5.3)e Most of
the expellor mills are reported to be old and do not have delinting
and decorticating equipment, resulting in low extraction rutes and
production of cake with high residual oil, 1lint and hulls,

Solvent Extraction Method

Out of the 1 extraction plants, thirteen are in operatable
condition (Table 5.%). Eight of these are located in Sind while the
remaining five are located in the Funjab. Only eight solvent mills
are cquipped with delinting, decorticating and pre-pressing facili-
tics. Some of these are equipped with high pressure modern Anderson
type expellers for pre-pressing with capacities of 8 to 18 tons per
day. The crushing capacity of the eight seivent plants operatable
on cottonseed is 1280 tons per day while the flve plants which lack
facilitics for cottonseed processing are operatable only on oil
cuke or on rice bran. The installed capacity of these five units
is 275 tons cake per day, The eight extraction units operatable
on cottonsced have for the past few years mostly operated on rape-
seced cake or have bLeon lylng closeds Somoe of these however operate
their expellers only, leaving the solvent units idle mainly on

account of eccounoumic considerations,

Due to technical bottlenecks ﬁO ont of 13 units cannot worle
for more than 190 duys on cottonseed, Each lack one or the othor
facility to be fully equipped for 300 days run., Table 5«5 shows

cxisting cquipment and capacity),

Solvent extraction is the mout afficient mothod for maximum
oil recovory from oil sweds, In addition 1t gives valuable byproducts
such as cotton lintors und extracted meals rich in protein. Solvent
extraction unity in the country arc not operating to their full capa-
city., It is necessnry thut the bottlenecks faced by these units be



Table 5,3
subsector ared their perforsunce on
cottonsecd 173-74,

Lasie Tuformating eed aafl processing by

Theoretical Estd
Ahverage. yearly mated Actual
daily capacily actual  Corres-  Bsti- production
Esti~- seed 000 ton _ need ponding  mated ot washed
na ted Capu-~ UpuruLfE?TEE:;tMquph- nmboer average  cottoncceed
number of  city per ko year put of actual exlruac- oil .
ot 111l 120 ) 315 '000 torn operating tion raiio 1000 H
mills tenfduy  dayes olava doys 7 ton ! O
All cxpell-
er mills h10 1/ o €58 1 8ob 658 1/ 15 1/ 1204/ 79 L0
Large expe-
1ler mills 10 100 228 Goo 25 2/ 29 2/ 13,02/ 32 22,9
Solvent '
extraction
3/ 287 753 200 15.0 30 2.3
quprcuﬁ
séivent 1 163 (215) (s€4)  (90) 50 16.6 (15) (19.6)
Large
expeller (4) 150 (72) (189) (110) 183 13.6 (15) [$2-0)
Total x x 1203 3 159 1 103 x (12.8) 11 o0

From FAO Coumodity Bolicy Study 1975

Calculated, assuming un average of four expellers per small mill.

The actual throughput is divided over esmall and large expellers (their cgpregar
throughput is known) by estimiting tor each an approximate average extraction rat.

The resulting production estimates correapond to a number of working days for

each subsector that is corsistent with available indications.

The etatistics given on solvent extraction imply that part of the reported oil
must come from expellers working parallel with the solvent Flants. The amount
uctunlly solvent-extracted and expelled in this sector were estimated by usiag
fwerago extraction rates for each process; the amount of seed as well as the
resulting oil were known.

According to a GOPestimate the number of
expeller oil mills is 127 and number of expellors
avestimated by IACP is 2429,

MNote:



Table 5,4

List of solvent estraction plants in Palistan.

Name of the Solvent Flants Operateable in
Cat:onceed tons

Operate on  Kemark
Cake Tons/

/2% hours of C/5 24 hir. of
Calke
Axdind:
1o Bengel 0il Mills, Karachi 100 -
2 Burma 0il Miile, Karachi ot in “orking Condition Govt. Owned
3. Taj oi1 1ills, Karachi - 50
b, Burjar Ardeohip
’ Industries Lig, hotri
5« W45 Haji Dosua. Hyderabted 100 -
6. Cake and 0i] Producis
Ltd. Fawabulah 100 -
7. Mehboob Ind. Sulckur - a5
B~ Pun jah
8. Solvex, Multan 130 -
9. Gheikh Fazal-ur-Rehan
& Sons Ltd. Multan 200 - Covts Ovned
10.  Universal 0il Millg Ltd, LiR - 50
1. Kohinoor 0il Milig Ltd, LHR 200 - Govt. Owncd
12.  Extraction (Palk) Ltu, Lyl. - 100
1%+ Grace Ind, Rabirvalla 200 -
M. Burewalls 0i1 Hills,
Burewslla 200 -
1,280 275

Source: I:D & 3 Dept, 1ACP report on cottonseed processing and

handling 1975,



Table 5.5 Eidsting colvent extraciion plents, capaciiy & ecuirnent.

Existing “quipment Cottonseed Capacity
Plant 2/ Seed Delinting Ixtraction Refining Present Poterntial
Eouse Equipment  Egquirment Egquirment Capacity 190 Tay zZun 00 Zay hun
ISR IRANEER Long Tcn Per r..:,, SEvEREREARY

Bengal b/ x 'Y x 100 1C0 -—
Taj - - X ; --- - 100
Burjor - — x - - -— 100
Dossa -— x x x 100 -— 1Co
{ehboob -— - X x - —_ 20
GCoaxe & Qi1 — x- x x 150 J— 150
S lvex - x- x x 120 -_— 130
Rehman —_— x x x 200 _— 200
Burewall=a —_— x x x 250 -— 250
Grace — X 2/ X X 1C0 _C/ — 2C0
Fcohinoor s/ x x x 150 — 130
Universal e/ x x = 100 100 -—
Padstan Iimited e/ x x = 200 200 —

%30 100 %30

An additiona2l plant kmowr as the Burmah Oil Mill has rrocessed oilseeds by the solvent methed but was in

the prccess of teing dismantled at time of field visits by the Experience, Incorrorated team.

No srace avzilable for seed siorage.

Totzl capacity of extractcr is 200 tons btut delinting equipment willhhandle only 100 tons per day at rresent.
Seead house et the tlant but needs ecaveyors, etc.

These plants are not lccated in heavy cottcnseed procuction arsas and thus should be limited to 160 days

cn cottcrseed and allccate the remaining time to rapeseed or rape cake,

lelelly e

Source: Experience Inccrporated report.
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removed as quiclly as possible. Jlumerous reasons are gfiven for 3.
the low capacity operation and closing down of most of the solvent units.,

Curlidnge sroup stronply recommends that every eifort shiowld be made Lo
put the golvent plants into oporation and ta. encourage full utilization oi

existing capacities,

Kohlug

Kehlug are mostly bullock driven, though some power driven
kohlus are nlso in use,. They produce about 8 to 10 per cent of the
total edible oil. Mostly rape and mustard peed is processed by this
method. There are difforent estimates of the number of these kkohlusi,
the moat often quoted figures is between 15000 to 16000 units located
mostly in the villages, A kohlu has a crushing capacity of nearly
1.5 maunds (55 kg) of rapeseed per day (8 hrs), with an extraction
rate of about 26 to 30 percent oil, from the available 38 to 40 per

cent,

Improvement in Processing Efficiency

Several studies have been conducted on cil extraction procecses
in Pakistan, An exhaustive study was conducted by the UN/FAO Commodity
Policy Study Team on Oilsecdo, Edible 0ils, Oilcrkes and Meal in 1975,
Recently a ctudy sponsored by the Federal Hinistry of Industrics under
USAID programme hae been conducted by a firm of consultants, Messcrs
Experience Incorporated®, Thig study iz mainly based on cottonseed

because of its importance ay a major vource of edible oil in the country.

Besides the edible oll, cottonseced provides valuabla by=produgts
Guch us cake/meal and linters. It is therefore necessary that the poten-
tiul cottonsced offers sheould be exploited to tho maximum. The consult-
ants have therefore, in addition to tuggesting overall improvement in
the oil processing system of cottonsced, identified the sources of
loases (un-realizod potential gaing) in the exlsting system which are
associated withs-

1= Improper agronomic and crop culture practices at

the farm laovel;
2= Inetficient ginning and defective storago,

3~ Inofficiont extraction nnd refininge.
* The TACP hus uluo conducted an exhaustive study on the subject
vhich has boen duly consideroed whilo prepuring this chaptor.




1= Tmproper aprronomic and crop culture practicen

Tho Goverument in the Hinistry of Agriculture isn mahking
sustained efforts to maximlze the seed cotlon production by varictal
deVPlopnvut and lmaproving agronomic practices. This is expected to
increace avidlability of cottonseed for oil processing. Immediate
steps are needed by the agency responsible for providing: edible oils
in the country to eliminate the losses occuring at sources dentified

in 2 and 3-

2= Tnofficient rinaine snd defective storse

Losses during ginning are not of preat significance. lowever,
some loss of ovil can be prevented by improving the ginning efficiency.
The reller ginninge equipments are old and in run down condition. 'This

esults in sone damage during gimming. Only 10% cotton is gimned by rolicr
glnh.

Luck of storage facility at the furms, the giuning mills aad
the oil mills is the important factor responsible for large losses of

edible oil,

Due to biological activity in the cottonseed on account of
improper hardling and storage the formation of free fatty acids
inecrease, renderin ineroaced quantity of (il incdible (turncd into
soap steek) ond reduce the quality . 7P qoual cake/meal, Major foctors
‘ ry.pon.lblu for the e.nv. roieon of o Uble 01l inte acids are moitituras,

hi~h tempornfures mad Lack of cooling and serution in atorovee,

3~ Incffleiont _ewtraction smd refining

It 15 estimated that moere than 50,000 tons of cottonuocd 011
is annually lost on account of inefficient extruction by the axpullbr
method and converstion of edible il into sgnp stock. There are aluo
considerablo lozsen of oil id‘;npﬁnwcd broceasing. The existing
practice is that the kohlus Qr the lov pressure expeller mills crush
the rapeseed and sell. the extracted cuke with about 9% residnal oil

content to the aolvent plants,  Since the enke cannot be treated
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immediately due to time-lag between expelling and solvent extraction,
FFA contents rise cuusing deterioration in oil quality and inereage
in refining losuus,  The quality of cuke/moul 15 also rendered

inferior,

Refindng losces of oil incruase proportionately with the

increase in FIA, Differcnt studies rlve the following loss estimatess.

FPA in crude ol Refining loasen
1.0% (normul) 6.6%
2.0% 9.6%
b.o® 15,6%

The Pakistan Central Cotton Committee and Funjab University
estimuted that an average FFA content of 5 per cent is equal to a loss
of 35,000 metric tonsg of edible cottonseed oil,

Whole secd erushing by expeller also causosloss of linters a
valuable by-preduct which has a big export potential., This loss is
eatimated by the technologists at 9% of tle seed weight, i.c,. 90, 000

tono of linters for one million tons of undelinted cottonseed orushe¢

Expertu estimate 15,6 per cent potentiul loss of coltonseed oil
on account of inefficient expelling method used in Pakistan. One study
estimated the difference in cottonseed expeller preaced and decorticatod
solvent yields at 992 lbs of crude oil, Another stuly estimates this
difference at 63 1bs of crude oil per ton of seed crushed. Assuming
1 million tons of seed crushed by low pressure expeller, the annual loss
of oil at this rate would be about 28,584 tons. (Table 5.6)

The total availability of cottonseed for crushing in 1976-77 ic
estimated at 1.243% million tons. This is expected to grow to 2,516
million tons in 1984-85, 1f the proposed action plan for the production
of new oilseed crops hecomes a reality the actual production of new oil-
ceeds in expocted to be 417,855 tong. Thus total production of edible
oilaeeds in 198485 will rise to 24934 million tons. In addition
there will be considerable tonnage of rice bran and industrial oilseede

such as castor apg linseed needing oxtruaction capacitly,



Tutle 5.6

Product yield and material balance
procesaing systems

(a)/ -~ four

Lahore High Pressure Pre-Press Direct
Expeller Expeller Extraction Extraction
- Pounds

Total Product Balance
Total 0il S Ry, hliq bl Ity
Hulls (excluding vil content) - o o 4o Ys)
Linters (excluding oil content) 495 195 195 195
Meal (excluding 0il content) 1676 1036 1026 1026
Hunufacturing loss 52 92 92 92
Het cloan @eed 2204 2204 220h 2204
Poredprn muterial joroiil abes 56 36 36
#, =240 .. 22ha 2250 22k0

w‘"f fw e
BLL.'lLa;CU
O0il'in hulls and linters 10 10 L0 10
0il in meal/cake 69 43 " G 13
Crude 0il extracted 62 338 25 418
Total gKT tKT 1 T
Product Yields

HMulls 445 Lus ks 445
Lintcrs:dlgﬁ cut 55 55 55 55
:‘rigg}& cut 15 15 15 15
Vashed o1l 329 353 387 380
Uoapstock b/ 33 35 38 28
Feul/cake 1145 1079 1042 1049

Examples which reasonably represent the

aafldar®

relative yield to be expected

from cottonsecd with u 20 percent oil contont in the clean seed. Actual
yields vary because of cotton variety, growing season conditions, etc.

Based on a 9 percent: refining logs.

Seurce Experience Incorporated report.
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The consultants eutimate that by modernizing the existing solvenc
rlants, 10 units out of the 13 could proeess an ndditional 2,25,000 tons
seed per year, by expanding the crushing period from 190 days to %00 days
(Table 5.5 & 5,7). They have further recommended the instullation of

4 new dircct solvent extraction plants each of 400 tons capracity.

Leport of Working Group on Food, Beversges and Tobacco Industrics
'Induatrial Sub-Sector for Sth Five Yecar Plun! reveals that the Pun jab
Industrial Development Board in 1975-76 recommended the establishment of
15 new solvent extraction units each of 300 tons daily capnecity while the
Board of Hanagement (Sind) Cavoured establishmont of fully integrated pinntc
having complete delinting, decorticaling, pre=pressing, solvent extruaction
units with continuous refining, cach with capacity around 150 tons of cule
per day. A directive was issued by the Federal Government in 1975-76 rop
settingup two solvent extraction units one in 8ind and one in Punjab on top

priority basis,

The Oilsceds Etrategy Working Group is of the views that before a
decision is taken to install direct solvent extraction plants, it would teo
necessary to conduct a detailed finaneial and engincering study of the
possible alternatives i.e. (a) *direct filtrex solvent extraction. (this
latest method reportedly removes the organic sulphur compounds from rape and
mustard, making the oil from these seeds fit for hydrogenation) (b) dircet
solvent extraction (c) pre-press extraction and (d) high pressure expellers,

Comparative cconomics of the 3 systems i.e, bye & d are shown Table 5.8,

With the change from expeller to solvent extraction the problem of
the diupnsal of extructed meal will arisc which will necd to be solved by
removing Lthe farmors and cattlo owners biascs ugainst meal. This will
require concerted efforts and can be achieved by practical demonstrations
and effective motivational programmcs, The extracted meal can profitably be
converted into animul and poultry feed, Other necessary ingredients for a
balanced fecd preparation are available in the country. Cattle feed has =
big export potential. 'That can sustain an expanded feed manufacturing
industry. It io desirable that the ingtullation of composite extraction
feed plants should he concidered.

*Mustard Secd Procesting. Bland Protein Meal, Bland oil, and Allyle
Tsothiocyanate as u By-product. Journal of the Amcrican 0il Chemists Sociaty,
August 1962 Vol, 39, llou8, PP 372377, and Fitration-Lxtraction cost on seod:
Industrial & Enginecring Chemistry June 1957 poges 920-929. Direct
Bztraction Sunflower Seed by Filtrex-Extraction, AICS-Vol. XXXVI, No.11
pp hSh-lisy,
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Table 5.7 Additional capacity available by wodernizaticn of solvent
' blants and estimated cogts,

Units under the contrnl of Ghee Corporation of Palkistan Ltd:

Name of Unit Anount “dditional tons
annual capuacity

—— ———
(nillion Rs)
Ruhman & Sons Ltd, Multan 9.018 22,000
Kohinoor 0il iills, Lahore L2955 17,050
Tolal: 21,493 29.050
Inits under the control of Cotton Trading Corporation:
Haji Dossa, Hydorabad 509 11,000
Burewala Cil Mills, Burewala 9.018 2?,800_
Total: 13,452 20,500

Units under the control of private sector:

As regards solvent plants in the priv:ite sector are concerned
their financial roquirements have been assessed as follows:

Name of Unit Amount Additicnal tons
annmual capacity

- (million Rs)

Taj 0il Mills, Karachi 22.066 30,000
Burjoir Aredeshir Tnd. Ltd,

Kotri 20,073 30,000
Mehboob Ind. Ltd, Sukkur 12.746 15,000 ‘
Cake and Uil Products Ltd,

Nauabshah 9.018 16,500
Selvex (Pak) Ltd, Multan 4,509 14,300
Grace Ind, Kabirwala 21.1%5 41,000

Totul:  —80.507 - 6,800
Regarding Benpgal 041 Mills, M/S. E.I. have indicated that no space
available for putting up geed lHouse. The Universal and Extraction (Pak)
Ltd. llot located in heavy cottonseed production areas and thus their

operations limited to 190 days in a year.

Source: Experience Incorporated Report.



Table 5

.8

500 ton per day plants,

Annual operating statement and quantities,

High Pressure Pre-Press Direct
Expeller Extraction Extraction
Quantity Rupues Quuntity Rupees Quantity Rupces:
(Tonn) (000) (Tona) (000) (Tona) (000)

Balea
Cottonoeed 011
First Cut Linters
Second Cut Linters
Hulls
Soapstock
Meal
Cake

Total Sales

Cost of Cottonseed 1

Oparating Costs:
i)Direct
Labor (3 shifta)

23,640 Rs,128, 696

3,675 6,501
9,705 30,386
29,850 12,179
2,340 1, 594
72,255 68,859
248,215

0,000 196,050

25,920 Rs.41,108

3,675 6,501
9,705  30,38¢
29,850 12,179
2,550 1,737
69,780 bo,520

' 239,431
150,000 196,050

(500 men/day) 3,600 (550 mon/day) 3,960

Maintonunce 3, 09 3,674
Power . 3,800 P 2,399 3,650 HP 2,304
Steam 500 1b/ton 188 1,200 1b/ton 450
Water k1 59
Solvent o 1,#55
Baga 675 675
Other Supplies 115 115
Office and Other 27 27
, Total Direot 10,229 12,819
11)Indirect
Supervision 110 won/day 1,914 115 men/day 2,001
Maintenance 3,0%4 3,674
Power ky250 P 1,098 h,000 HP 1,033
Laboratory 238 248
Insurunce 1,849 2,205
Taxas 16 16
Depreciution 12,325 14,697
Miacellaneoua Cther 200 koo
Total Indirect 20,87 2h, 264
Total Operating Costo 31,063 37,083
’m L)
NHet Profit(Loss) Ra, ;Egglgﬁ Rs. 6,298

25,440 Rs.138,495
3,675 6,501
9,705 30,386

29,850 12,179
2,550 1,927

70,245 bo,837

o ——
——— -t a

- 237:1%5

150,000 196,070

3,600
3,235
2,000
F1als
4.9
o5
1,455
673
1.5
127

- catete i b &

11,70;

(500 men/day)

3,200 HP
1,000 1b/ton

PN
190

110 men/day -

3,650 HP

From: M/s Experience Incorporated report,
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CUAPTER 6
IMPLEMENTATION OF THE OILSERD PRODUCTION SPRATEGY

The Govermment of Paldstan in 1974, after a study of the
critical shortage of vegotable 0il, directed tho Federal and
Provincilal Depwrtments af Agriculture and various Provincial Indus-
trial Development Bourds and the natianalized ghee industry to
intensify reascareh and dovelspmental activitins for rapidly increas-
ing edible oil preduction,

In Hay, 1976, the Covernment of Palkistan created two
corporations, both registered under the Companics Act of 1913, to
implement a programme of ingpeased production of edibla oils. These
corporationg avrog

1w Ghee Corparation of Pakistan (GCP), for the purpose of
reorgunizing and develaping the nationalized ghee industry along
modern sciontific lines.

2= Pakistan Edible 0il Corporation (PEOC), whieh has two
functions:

(a) To develop a system/ehannel for increasad supply of
edible oils to vogetable ghee units and other users
of udible oiljy and

() Po promote and to eneourage pultivation of edible
0il bearing ceeds in Pakistan and to set up organiza-
tionn, centres, farms, cteqy for neeelurated
developmant,

Tho Working Group has eonecoyned itself mainly with the imple-
mentntion of the functions of PEOC, and not with GCP, and has given

primary eonsidoration to developmont of inercasod oilseecd production.

YW0 have inquired into the oporation of various research and
duvelopmunt organizationu in Pakiston and reel Lhat the

Pakistan Tobuceo Board ig a useful model, It has functions somewhat
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similar to PEOC, and has operated effectively since 1968. Following
that inquiry the Worldng Group has made its rocommendations under

the following hondinga:

1. Edible vs. induetrial oilsesd crops.

2~ Sepurution of the functions of PEOC.

Responsibilities of the Production and development Division,
Organization of the Production and Development Division,
Regional Production and Development Unita,

Y 7y

Area Production and Development Units,

7~ Concentration of oilsacd production.

8~ Production targets.

9~ Rugearch Unit,

10~ Oilsecd crushing plants.

11~ Company involvement in oilseed production,

12~ Financial support.

Edible vs. industrial oilseed crops

Beeause hoth custor and linseed are ectablished crops in Pakistan,
though grown on small acreages, the Vorking Group feels that they should
come undor the purview of PEOC, There has been considerable interest in
oastor, particularly because it is a major crop in come areas of Baluchis-
tan and Sind where 1littlo else will grow, Linseed is important in some
arcas as a winter crop after rice, Both would benefit from the gervices
provided by PEOC in terms of provision of planting seed, advice on pro-

duction, orderly marketing, and procenssing.

Separation of the functions of PEOC

The two functions of PEOC are quite different, one focusing on

the acquisition of vegetublo oil and its orderly flow to industries that
use it, and the other focusing on development and production of oilgeeds,
It ia important that these two functions be under one nanagement, as in
the Tobacco Board, which will peimit integrution of production with
procossing and marketing. However, it is strongly rocomnended that the
two functions be under separate and almost untirely autonomous divisions,
Dovelopment and production nhould not be subordinate to oil procurement

and vice vorsa,
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Tho Working Group recommonds strongly that the Director and
main office of the Oilseed Production and Development Diviusion be
at or near Islamabad, and not at Karachi. Advantugoso aret (a) close
proximity to the major barani areas where the Working Group foels
that ollaecd crops will become importunt; (b) clove proximity te the
Agricultural Rescarch Council und the Pakistan Agriculturo®Research
Centre which will facilitate and improve the rescurch component of
the Division's activities; and (¢) close proximity to ministries

having inputs intuv ocilsced production and development.

Repional Production and Development Und ts

Four regions for oilseed production aru reeommendcd, a
Southern Region, which includes Sind sand Baluehiotan, & Central
Region, which includes the plains area of Punjab, a Northeastern
Region which includes Ruwalpindi Division and Slalkot Districts,
Azad Jamni Kaghmir, and a lorthwostorn Negion vhich includes all
of llorth "est Fronticr I'rovince, Huain olfices of the resions should
he at llyderabad, Multan Islamabad and Peshawar.  In each region
thero will be a variable number of aren production and development

units,

The roles of Production and Developmunt Units in the four
reglons will be similar, but differing in detail depending on the
region. The utaff and lopgistic wupport should be sufficient to carry
out the following rolos:-

1= Carry out pronotionul progruwsmes on oilaced crops to

attract furmer fnterest,
Issue contructs for the production of new oilseed Cropse.

2
2~ Arrange and provide inputs 4n cooperation with exiating
chunnels to contract provers as neoded.

ke Recommond and provide for farm cquipments as needed,

O~ Provide an advisory service for new ¢rop production and
ay required for Lhe production of established crops, and
sock coeperation of the existing covernment Extension
Service,

€~ Sot up procurement centres for oilucuds with facilities
for slorage, product ovaluation, measurements of moisture
content und dockago, and prompt payment to farmers for
seed dolivered,

Provious Page Blamk



7~ Arrange for tronsportation of oilseceds to cruching
plants.

8- Recommend on the need for, and the location of,
processing plants,

9~ Colluborate with the Scnior Sciuntist Research in the
production of cortified sced,.

10~ In cooperation with the Senior Scientilst Rosearch,
provide for ficld demonstrations and research trials,

11~ I'rovide for training programmes.

The oflicers in charge of reglopal Production end Development
Units chould be well qualificd men and should have a dotailed knowledge

of the agriculture of their regions,

Area Praduction and Development Units

Area Production and Development Units will be the primary units,
They will consist of cne officer in chargo and two field assictanto,
Each member of the unit will have woll defined arca responsihilities
with the officer in charge having responsibility for the entire area,
The number of these units will vary with the region and with the stage

of oilsced development,

The area production and development units will have two functions,
one concerned with the development of incieased acrcages of oilseed crops,
and the other with procurement. Doth are equally important., Experience
in Pukistan, and elsewhere also, indicates that it 1s often easier to
' devélop an acreage of a new crop than to arrange procurement. Procurement
involves selection of procurement sites, grading or cvaluation of seed

received, prompt payment, storage and transport,

It is recommended that production and developmental units be

initially locuted as follows:

Southern Central NE NW

Hegion Region Ragrion Region
Badin/Thatta Ruhimyar Khan/ Gujranwala/ Swat/Mardan/
Hyderahac Bahawalpur Sialkot Malakand Agency
Mirpurkhas/Sanghae Bahawalnagoar/ Jholum Peshavar
Dadu/Larkana Sahiwal Mianwali/ D.I.Khan/Bannuf
Suklur/Jaccobabad Lahore/Sheilkhu. Burgodha - Kohat/Kurrum
Khairpmua/Nawabshah pura Rawalpindi/ Agency
Nanirabad/Pat Fecder D.G. Khan/ Canmpbellpur Hazara.

Sibi Quutta Muzaffargarh AJJ K.

Lyallpur/Jhang
Hultan
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The officer inchurge nnd his asvistants should huve motor-

cycles for transportaiion.

There should be constant and close communication between
reglonal and area of ficurs, Responcdbility for this will rost with

tha officers {nchupe of reglonal units,

Concentration of oilnecd production

The coucentration of oilsoed production vill have an importunt
bouring on the requircments in cach region with respoct to fiold staff,
procurcmont cenlres, amwl interest of oil mills in developing
oilsecd production. Production and development chould be ep-~our: ‘ed to
take place in selected arcas o that the fleld staff and nre avement
cantres can be used more eificiently, The new crops and greundnuts will
probubly duevelop in thia munner (sce details in ceparate appendices)

about as follows:

Soyhean. Initially this crop will be confined as a barani crop
to northera arcas of Pakistan, and as an irrigated crop in both northern
areas of NWIFP and in southern arcas of Sind Province, Its water requiro-
ment in southern Sind is estimated to be 30 acre inches which 1 20% lower
than cotton. Hecouse soyheans arc sown in June they can Lo used on land
intended for cotton but which could not be planted in April and May when
cotton should be sown, Unlilke cotton the soybean can bu harvested in time
to permit plantir,; of wheat. In barani arcas of northern Pakistan it will
rartly replace bLurani malee, millet and sorghum. One advantage of soybeun
is its low requiremcnt for applied nitrogen, a consequenco of the Rhizobium

nodules that develop on the roots.

Sunflougz. This crop has wide adaptation, and will develop in
many arcas, Coﬂcentrutinn will be greatent in barani areas of northern
Pakistan beconuse there will be only a fow competing crops in the Khardf
season, Junflower will be a late-sowm rabi crop in the same areas. Being
& ghort geuson crop (G0-100 dnys) ocunflower will enter some cropping
syatems as a "eatch crop", For example, 1f sown in southern Sind in

nearly February it can be harvested in May, in time for a cotton crop to
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be sown., Also in Bahawvalpur Division where coltton follows cotton a
larpgo acreage will be available for sunflower in the spring botween
cotton eropu, It wili be competitive wich muize as an irrigated crop

in many arcas of Punjab and nwrp,

Eﬁﬁ!!:lﬁﬂl- This crop will Lo widely diatributed also, but
will be concentrated in rice nreoag and salaba lands Caprens ad jacent
to rivers which have high watop Lables becauso of Seepage or ilooed
waters)., In rice arcas it will be grown between rico crops on dubari
land wheee it will repluace low yielding field pzas. oOn both salaba
and dubari lands it Vill be grown on recidual moisture, Tt appesrs

promising in barant areas whero its wild relative, pohli, does well,

Groundnnts, With adequate inputs of equipment, groundnuts
should develop in all irrigated and barani areas with light textureq

g50ils,

For the first two Years oilased development should ho confined
to aelocted irrigated and burani areas (Tuble 6.1). TIn succeeding yvars
preduction should be oxtanded to the entire country. The sequenco of
development in cach area will be adaptive rosenfch, demonstration and
Comnereial devolopment, Thoe time involved in uach phase can be one or
two years, or commercial production moy folloy only one year of adap=

tive rescarch or demonstration plantings,

Bven within the selectod arzas listed in table 6.1, programes
of oilaeed developmeat should bo concentrated ip selected villages and/or
areas. An arca development unit of three persons should be able to manage

an area-10 miles Bquare or 100 aquare miles,

Production tarpats

iroductlon targets upe diocussed in detail in appendicos, and
are summarized in Tuble 6e2. The plan will achiove increanes in total
acreuguc of oiluoqdu from 1,337 700 acres in 1977.98 to 2,592,000 in
198485, un increase of abeut 100%. Even with that incrense in acreage,
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Table 6.1 Arous where new oilseed crops and prowudnut that

should b%¢ duveloped in

the first two yoars

S

Divisicn or Aron

Crops

Stage of development

Hydorabad Division

Sukliar Division

B(ll\lch.l.htun

High land with 10"-q5"
rainfall sub-montane Hreus,
and irrigated pat and
Napdrabad Sub-Districts
Bahawalpur Division

(&mamdpm'aminmdmww
Kian Distirlcts)

Multan Division
(Multan, Dera Ghazi Khan and
Muzaffurgarh Dintricts)

Lahore Division

(Slalkot und Gujranwaia
Districts)

Rawalpindi Division
(Jhelun, Cambellpur, Rawal-
pindi & Miunwali Districts)

Azad Jomnu and Kashmdr and
Hawura Livision
(Selectod Arens)

Swat and Mclakand Agency

Peshawur and Mardan Ddstricts

Kurram Apency, Dera Timedl
Khan (Selected Arcan)

Sunflower
Soybeans
Saflflower

Sunflower )
Safflower )
Soybeany

Sunflower )
Safilower )

Suntlower
Safflowor

Soybeans

Sunflower
Safflowor

Soybeaons

Sunflowor, )
Soybeans &)
Safflower )

Sunflower
Soyheuns
Groundnut. *

Safflowor

Sunflowor
Soybheans

Soyboans
Sunflower

Sunflower

Groundnut ®
Sunflower

Groundnut*®

Cemuercial
Commercial
Commercial

Demonstrution
Commercial
Aduptive research
Demonstration

Aduptive rescarch
Demonstration
Comnleroial

Demonstration
Commercinl
hdaptive rescarch
Demonstration
Aduptlve rescarch
Demonstration

Demonstration
Commercial
Adaptive rescarch
Demonstration
Adaptive rasearch
Deomonstration

Adaptive reasearch
Demonstration

Demonstration
Commercial
Adaptive reseaxrch
Demonstration
Demonstrution
Comnerecial
Demonstration
Commnercial

Adaptive rosearch
Demonstration
Domonatration
Commeroial
Commaerelal
Maptive research
Demonstration
Adoptive research
Demonstration
Commoreial
Aduptive research
Demonstration
Commercial

* On oandy noils,



Table 6.2. (a) Production targets for Oilseed Crops in Paldstsn

{4creage in 00Cs, =nd Preduction in 0COs of metric toms)

Croz and Iica 1977-73 1978-79 1979-80 1280-81 1981-82 1082-83 168284 1934-8
lcreace 12C 123 - 1300 1350 1405 1460 1520 - 1650
3eed “roduction 269 363 340 373 354 437 Lsh 512
Available for crushing 282 273 306 31 254 393 4c9 LE1
0il produstien 24 e5 10?7 119 124 137 143 161
Heal prodwcticz 247 1€5 - 486 207 216 293 cho 284
Sunflower
Acreace 2.05 1045 25.2 L3 85. 135 165 223
Seed producticr 5 3.2 9.7 18.6 8.5 €0.4 102 119
Available fer crucaing .9 3405 9.2 177 5.5 57.4 G6.8 113
Cil productior .38 1.2 3.7 7 14.6 22.9 387 Lg,27
M2al produciion .30 «3 3.9 4.7 153 25.1 0.6 k2.5
Saybean
Acrease 1 22 39 s2 110 165 231 264
Seed produczticn L2 8.5 174 23 58.5 g5 129 147,5
Available for crusaing 3.8 7.2 14.8 19.7 37.5 73 109 125.6
0il preduction 7 15 5.1 Lk,15 7.§ 15.3 3. 26.3
Meal productior 2.8 5.7 11.31 15.73 25.63 57.9 £6.8 39.2
Crouzdnut
Acreaze 120 425 130 135 140 145 150 2
Seed production £7.2 724 777 83.2 33.3 S48 1C7.6 134.5
Available for cruchirg - - - 20.8 22.2 23.7 26.9 33.6
Cil productica - - - 6.8 7.3 7.8 g.8 1141
Meal producticn - - - 7 7.5 8 9 1L

Contaese Fage ..



1677-78

Acrezge

Catton

1978-79  1979-20  1580-31 1981-82  1682-83  1983-34% 198437

Safflcwer *

3 a{o 22 L 8o 125 180 210
Seed productica ' .7 2.3 gL 13 31 48,5 €9.9 81.5
Available for crusking o5 1.9 5.0 11 26.4 511 53,4 £9.3
031 production -2 5 1. 3.7 8.9 13.9 22.2 23.5
Meal groduction 2 -7 1.9 Lee 9.5 14.8 21.3 2h.g
Total ‘
Total Acreace 1357 15415 1518 1630 1621 200 . z28¢ 2532
Tetal Seed Preductidn Zha 339 131.€ 31€ €11 726 8€2 sob
Arailable for erushing L7 224 32¢ 3c2 L3¢ 588 702 8c2
Cil Producticn &6 23,86 115.82 141,19 162.9 157 233 251
Meal Production 1= 173.7 2¢3 240 277 343 353 439
Seed Proéuction 1282 1470 j 1533 16€6 1794 1922 2C50 2131
Availsble for crusiairg 1630 1299 1308 %17 1525 1634 1743 18354
Cil Producticn 140 158 176 194 212 230 2L8 165
Total 041 all croczs 2:6 256.6 291 335 374 La7 431 516

Assumptions:

Zare % Mustazd

Sunflower
Soytean

Safflower
Groundnut
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oil production will not provide the anticipated vegetable oil needs
in Pakistan (Table 6.3). Indaed, the oil production targots will
only hold imports at a level of about 375,000 tons,

The worleing Group feels, howsver, if the now trops catch on,
that production will c¢xceed targats, Most likely to exceed the tore
gets ia sunflower, a crop that shows connidorable potontial, Ground-
nuta could increaso to more than 360,000 aocrco if suitable diggors
and hullers bocome availablo and varictios and cultural practices are

improved,

Tlhe increane in acreage should not displace other crops to
any great extent because it is expected that intensification in Cr'op=-
ping systems will permit more acreagen of crops in the samo land areas,
Every offort in this strategy has bLoen made to include oilseed crops
into the cropping syatems whero no crops or vory low ylelding crops
are grown, In addition Government plans Lo uake available 116 million
acre feet of additional water which will put an additionn). 1,34 million
acres under cultivation during the period 1976«81.

Renearch Unig

Basic to the developnient of expanded acreages of oilsecd crops
le a strong programme of research (500 Appx B & chapter %), While the
eutublished rusearch inotitutes are providing both now and better vario-
ties and information on production practices, they are not roaching
farmers as rapdily us thoy should, The Working Group strongly recommendo
the development of o Researeh Unit that will havo.four primary functions:

1) To curry out or fund research

2) To provide for nuclear, foundation and cortified
secd production in cooperation with Provincial Seed
Corporation,

3) To provide laboratory facilitiss for both the Rasearch
Unit und Production and Development Unita,

4) To provide information on pest control,
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Tabla 6.3 Compsrison of anticipated vegotable oil
production und consumption (000 of tons)

Yoar Anticipated Antieipated Anticipated
production contmunption deficit
1977-78 226 570 b
1978-79 256 612 256
197%-80 290 667 377
1980-81 322 713 281
1981-82 370 758 388
1982-87 420 80l 384
198284 74 850 379
198485 520 892 372




Field Rosearch Unit.

The rescarch programme will be field oriented and adaptive
in nature, It will identify superfor varieties for different arens
using facilities of the Rosoarch Unit in cooperation with Production
and Dovolopmental Units, In this undertaling the Research Unit should
ooek the cooparution of establichod reseurch agencies in the provinces,
Where adapted varietice areo unuvuilublo'it should develop thom.

Improved production practices will require resecarch, supple-
mented by farmer exporisnce, Again, estublished research agencies can

provide assistance,

The Vorking Group io strongly of the opinion that the Research
Unit vhould be small in size but staffed by first rate sciaentists, It
will be fur moro vconomieal to salestively Mynd mgessareh being conduc-
ted by established reseurch agencies than to develop a lurge unwieldy
recearch organization, By selootively funding rasearch, the Research
Unit can ottain the research informution it noeds, whether it relates
to variety development, production practices, utilization af byproducts,
dovelopaent of equipment and economie studies, Because the range of
research interests will cover such a wide field, it ig imperative that
the Senior Research Scientist incharge of the Unit be a leading research

leader on ollseeds,

A research farm of 25 to 30 aecres will be required which should
be situated in the Rawalpindi area near to the Headquarter of the
Director, Production and Development. There whould be facilities for
supplying some irrigation water to the farm, There should be a field
building, an oflice building, and the necessary field and laboratory
equipment for f{rst-rate researchs A botanist should be in charge,

assioted by an agronomist/physiologist,

Off-station rewearch can be done at sced farmsand in farmery!

Ilelds in cooperation with Production and Developmont Units.



Luboratory Unit

The luboratory facilities should permit the following
anulyses: oilcantents; protein contonts; futty acids; and aoil
measurement s such as p“, phosphorue, nitregun and potassium,

chemist should be in charge.

Pest Contrel Unit

This Unit should be housed with the laboratory., There
should be two officors incharge, ono a pathologist, the other an

¢ntomolopint,

Sueed Production Upit

This is an extremely important activity and has been deacriboed
in Appendix A, Under its direction there vill be: four nueclexr seed f-aras
at different locations in Pakistun; and storage facilities and equip-
ments to handle 943 tons of seed initially and 12,000 tons by 1984.85,

Oilsced Crushing planta

The Working Group 15 confident that crushing plants oporating
now and pleanncd for the future for cottongsecd will be adoquate for
the noeds of other cilsced crops in the smme area, It anticipates,
however, that there will be & need for a crushing plant in northern
Pakistan, probubly ncar the groundnut arca of Campbellpur. Plan for,
und consbruction of crushing plants should follow the dovelopment of

mufficient olluced production to Justify construction.

Company invelvement in nilseed production

With gome crops companies have given strong leadership to
their dovelopment (Appendix K), 'Tobaeco companivs were succesafully
involved in the development of increased production of tobacco before
the Tobacco Board wes formed and continuec to be so involved. Rathan
has a successtul history of developing inereasod production of mazic.
Lever Brothers of Palidutan was involved iy oilueed development for

suvaeral years,



Companies extructing oil from oilseeds have much Lo pain
Trom programmes of oilsced development. Not only can they increuse
the volume of cruch, but they can schedulo yoar-round operations by
Judicious geleetion of crops. If Pakistian inerensos its consumption
of liquid oils, the availubility of o0ils from differcnt crops will

enhanco marlet opportunities,

IECS should glve strong aupport to companies with any
interest in developing acreages of ollseud crops.  Support should be

in the form of:
1~ Information on oilseed ereps nnd thelr production -
it should inelude publiantlonc,
2= High quality secd at eost of produstion,
3- Gervice type unalyses at nominsl pates,

e Inclusion in tranining sessions.

Exploltation of other indipenous
cources of edible ol

-———

In order to over come the problsm a number of other measures
shall have to be token which include exploitation of potentinl of: ()
rice bran, (b) poli weed (c) Olive and (d) other agrienltural wastes

such 13 tobueco sced tleey for oil extraction,

(a) Mce vran

ftice bran for edible ofl 15 econsidored a fragile materinl.
Unless the oil is extracted within &l hours or less after the bran io
milled it turns into sonp stoeks Rice bLrun plants require 50 tons o
more of fresh bran daily for economic operation,  Wilh the establishment
of centrillzed riee milling planls by the Meo M111ling Corporation and
large volume of bran Leconing; regularly available nov the feasilbility or

edible 0il cxtinwetion from this source should be seriously considered,

(L) I'oli-weod,
Foli (Carthoumus oxycantha) o noxious weed is infesting milldons

of wecran in the counlry, The tued of Poli containg nearly 30% ood quelity
J .
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vdible 0il.  AlL efforts Lo eradicate this weed have proved insuflicient,
It is a lurge reservoir of edible oil which presently goes waste and is

rendering valuable arable land unfit for cultivation. This source could
be tapped with advantoge, thus setting rid of the weed and providing good

edible oil at the sune time.

A publicity compaign should be launched to mobilise the rural
population in the Poli infested arens so that they are ready to hwarvest

ita seed when it matares,

Anoabtenctive price for the harvested Poll seed should Le offered

well dn advance or the harvest season,

{c) Olive,

Olive is one of the high quality cdible ¢ils. It is rich in
vitamin 'A', Phe fruit containc from 22 to 284 oil depending on the
variety. An olive tice becars 10 to 15 ueer: of fruit on an averages the
acre yicld on the basis of 100 plants/acre i3 reportedly about 25 maunds

of fruit wnd 5 maunds of oil,

Succussiul cxperiments are reported to huve been conducted on
olive culture at Rwadpindi and Kherd Murat (Counpbellpur District),
Suitable varietics have been selacted and progeny gardens have been estabe
liched at the above two stations.  Theso gardens are reported to be in full

bearing stuge now.

Yild olive (Olea cuspidata) plantation on over six lac acres i
fourd in Murrce 11145, Soan Valley Azad Kaslualer, Swat, Malakand Kurraa
Agencices and Quetta Hills. Ifforts should be made to couvert the wild
forest plantation in the ubove areas into frult and oil bearing olive
(0lon Erupa) plantations, This would not only become o purmanent source
of c¢dible ofl supply for the country but would ulso contributo substantion.

ally towards uplilfting the cconamically very backwind areas,

Olive plunt propagation nurserics are reported to have already been
established by the Government at Pail, Chua Saidan Shah and Kherd Murat in
Punjab and Peshawap and Swat in NWEP with the secds and cuttings obtained

from the two proguny gurdons,
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3
. A programme for the development of olive plantations should be
chalked out in collaboration with the Forest and Agriculture Dapurtment
and more nurserics chould be developed for supplying plants to the
Government Sector as well as to the private land owners in Lhe above

aaLe

Tobacco Scod.,

Tohuceo seed containg 28% oil which is of high quality and it
gh oy
for humnn consumption. The feasibility of exploiting this source shewld

also be studled.



Appendjx 1Af

SEED MULTTPLICATION

It is nesosyary to provide the fwrmers with sced of the highest
quality which should have high yield potontial, hish germinution capacity
and be free from diseases and impuritiess In western countries there are
ostablished seed companfes spocializing in cortified seed production who
participate in crop develoynent programmes by taldng rocponsibility for
the production and distribution of cortified Baed, In the absence of such
a faeility in Pakiotan it beceomes incumbent upon the organization entrusted
with promotion of any new crop to arrunge the production and supply of
certified seed according to requirements, area allocations and future

planning,

Classea of planting seed and theiy production,

Seed production invelves a number of different classes. Nuclear
seed is that of a new variety which 15 maintained in {tg original state
by the breeder or his representative, Foundation seed with seed produced
from nucluar sved, and is usually grown on government seed farms, Certified
seod ia grown from foundation ceed or certified seed amd may be grown on

government eeed farms or on private farma under contract,

Production of nuclear and foundation seed is a highly specialiced
Job which luis to be done undey’gggi.control of specialistas, A phased
rrogramne for the production of cortified seed should be followed to cope
with the increase in demand. The developmental agoncy for ocilseeds should
limit itself to the production of nuclsar and foundation seed. Exporience
shows that private enterprise and the profit motive provide the best chances
of success for duevaloping certified seed production, therefore progrescive
farmers in different ecological regions should be Balected wha should bo
willing to produce the cortified seed on contract undor the guidance and
control of specialists of the agency on terms and conditiona which should
be cettlod in advance. Such farmors (contract certified seod growers)
should be given liberal terms. In India certified secd growers pgot Rs,?0
for 100 ki over and above the market price of commercinl crop,
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There should be an efficient team of specialints to guide and
supervise the seed multiplication in order to produce high quality seed
which must conform to the specifications for seed certification. The
contract seed grouers should be provided all facilities including neces~

sary inpnts at cost in addition o the foundation seed.

Oilseeds are highly susceptible to climatic changes and loue
their viability quickly, hence the necessary sced drying, cleaning,
grading and processing equipment and storage Iacilities equipped to regu-

lato temperature and humidity should be available.

Seved production farms

Nuclcér and foundation seed stocks raisred under temperate climatic
conditions is healthier and produce better results, Land for nuclear and
foundation seed farms may be aquired from the government or from the
private owners on long lease in the following localities for different

crops as follows:

Llocation __ Crops Farm Sire
Swat or Azad Jammu Koshmir Boybeans and Sunflower 25 acros
Jhelum or Cumpbullpur Groundnut, Soybean 50 acreos
District and Sunflower
Nawnabshah District Rapeseed, Mustard and 50 acras
Safflower
Multan Division Rapeseed, Mustard and 50 acreso
Safflower

Certified sood requirement

The estimated certified seed requirement for 8 years to cover the
planned targets or sunflower, soybean und safflover and ulso for partial
converage of groundnut and rapeseed are shown in Table A,1. Certified
saed for rape and mustard and groundnut will be produced and supplied to
farmers for only a small acreage each year, This will spread from farmer
to farmer if iis performance is good. For Lhe varietal improvement and
maintenance of desired characters in the oil bearing seud crops sophioti-
cuted laboratory equipmaﬁt such as MR and GLC would be needod which must

be provided in the main loboratory.
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Table A,1. Certificd Seed Requirementi(1977-1984-85) and Cost Estimate.

Crop Year Acreage Sged Rate  Quantity  Sced cost Total
to be Per Acre required  per ton® Dollars | hupecs
. sown __(ton) :
Sunflower 1977-78 3050 6 LbY 9 § 4ooo 5 36000
(at 6 1b/A) 1078-79 10500 29 - 47116000
197980 2 ){'00 " (] Rs. 33%0 2371150
1930-81 +E000 " 1%1 " L383v0
1081-82 8(.000 " 23h " 283900
198083 135000 " 367 " 1209450
198384 195000 " 531 " 1778350
1984-85 228000 " 621 " 2080350
Boybenn 1977-78 11000 GO Luts 300 Rs. 3080 92L000
(at 6O 1L/A) 197879 22000 " 599 " 1844920
1979.-80 39000 " 1062 " 3270660
198081 52000 " 116 " 4261280
1081-82 110000 " 29G4 " 9221440
1962-.8% 165000 " kg1 " 1185 2280
198264 231000 " 6287 " 9263960
1984-85 264000 " 7185 " 22129800
Sarfléver 1977-78 3000 25 Lbtg 2h " 34000
(at 25 1b/A) 1978479 10000 " 114 " 24770
197580 22000 " 250 " 75500
198081 L5000 " 511 " 154322
1981-82 80000 " 908 .o 274216
1982-83 125000 n 1418 " 28236
198 5-84 180000 " 2042 " 616684
198485 210000 " 21382 " 719364
Groundnut 197778 5000 60 Lbus Kernel 187 Re. 5358 1001916
(at €0 1b of 1978.79 10000 " 274 " 2002892
kerncls/A) 1979-80 200800 " 48 . " Loos34
1980-81 20000 " 722 " 6008@/6
198182 Loooo " 886 " 8011565
1982-83 50000 " 1160 " 10014460
168 3..84 60000 " 132k " 12017352
198485 70000 n 1782 " 14020214,
Rape & mustard 1977.78 5000 6 Lbts 13 R, 2730 3L.CC0
(at 6 1b/A) 1973-79 10000 " 26 " 70000,
1979-80 20000 " 52 " 147020
1980-81 30000 " 78 " miT OQ,C
1981.82 L0060 " 104 " P o0
1982-83 50000 " 120 Com ant uCO
198384 60000 " 16 " 3ol
1984.-85 20000 " 172 1 t_sl-ono
Swamary 197778 BYTEn £l 3 23643
197879 3.0 1042 511?.9
1979-80 157, R ’1??. .0
1980-81 OUY. ;' X ] it
1981-82 356, 6 "65/3
1982-83  5n05,0 /556 , 25791
1983-84 72C. 10340 3h171
1934-85 Lbo. 12160 10,14,

*Prices per ton wre based on Re./md prices as follows:Sunflower 329/«
Boybean 115/~ Safflovor 115/~ ; Groundnut 200/~ ; and Rapeceed &muotard 100/-
(Xernol)
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AFFEND LD

RESFARCH NEEDS IN AN OILCEERD
DEVELOPMENT PROGRAMME '

Conaidering the needs for research to oupport an oilsced
development programme, Paklotan must do a great deal more. Realizing
this the Agricultural Rescarch Council has developed a nationol coop-
erative Rescarch Programme which will be supported in part by funds
from u Duvelopmentul Loan provided by the U.5. Governmont, A genoral
discussion of resicoreh will be given here, with details for the

separate crops to bo given under appropriate chaptora.

Strengths and vealinenses in researeh propramnes

Host of the resvarch work on oilsceds has been done, and will
continue to be done at the pescarch institutes of the provinces. Important
inputs of the provinces are the buildings, the land and leadership. Their
resources are such that only limited rescarch at the institutes would be
possible wilnin their existing finances. Expunded research work at
instiutes and off-station research and regional research at outlylng
stations would be possible only 1f additional Finaneiul cupport is mude

available.

Research work at the provinclal institutes will continue to bo
quite different in terms of emphusis. Crop priorities are differont, and
within crops provinces ofton have different ohjectives in breeding proe

grammes and production research. This is as it should bo.

Where provineial research institutes have developed expuanded
oilscud programmes, thure has been a strong intorest in varicty developuent,
or variety evaluation in the caso of ncw crops. Production rescarch, inde-
pendent of, or integrated with, breeding progruwmmes has received leas
emphasiss  There io a necd to demonstrate the potentinl of cstablished and
new oilsced orops ab the level of the farmer. Also hecause of inadequate
trancportation rewcarch on some crops cunnot be dono in urcas whore the
crap is udapted -- c.g., there is very little work being done on groundnuts

in areas with sandy coil. Also, there is a need to strengthen schemes that



will provide for rapid inercase and distribution ol sced of new variclics.
Finally, the linlk with cxztencion and throupgh cxtension to the farmer i

not as we'll developed ng it should he,.

Not only do reucarch stations have inadequate transportation ferp
oft-ctation work, they aluo lack ricld, laboratory and office cquipment,

With betbter cquipment rescarch would improve in quality and efficicncy.

The level of tradining of many rescarchers at provincial rescarch
institutes is not as high as it should be. At preseat levels of competence

it will be difficull to udevelop an exprnded and strong research proguviuiie.

Universitics md rescarel agencics olhor than oilseed crops and
ceoncimic crops cections at provinecianl rescurch institutes are nol invelved
sufficiently with cilsecd crops. Utilieation laboraterics should ctep up

thicir involvement with rescarch on «dl products of oilsecd cropu.

Finally, integration of oilsecd rescarch natioiwide is inadcquate.

There is insufficicent exchange of information, secd, aad personncl,

The Ceoperative Oilseed Research Programme is disigned both to
eliminate the weakness of current research programmes, ¢nd to encourage

more rescarch and/or development agencics to work on oilsced crops,

Objectives

The primary objective of this project is to increase the production
of cdible oil in Pukistan such that the country is self-sufficicent, This
will be achieved in Lirge part by increasing the yielding ability of oil-
necd erops o that they nro more competitive oconomically with othur crops,
thus leading to an expansion in the area of production. To o lesser oxtent
increased cdible oil production will be achicved by inercasing the umount of
0il rveovered from the seed. A second objective iu to improve the mutri-
tional value of vegutable oils in Pukictan, at the cwno time improving tho
nutritional value of the oilsved meal and cake left after the removal of
the oil. Resenrch and/or developments that will contribute to the above
two objurtivey aru:

1) Introduction ar devolopment. of improved varietivo
of establiched oilsieed crops. :
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1i) Introduction and evaluntion of new oilscod crops.

11i) TImproved production practices, ineluding both coil
and water mnnagement,
1v) Buetter control of pests.

v) On the farm tusting of improved varictics and
production technology to demonstrate the full
potentinl of o0il sced crops.

vi) Inproved procedurcs to inerease, to maintain purity,
and to distribute seed of improved varicties.

vii)Improved integration of oilscecd rescarch in Pakistan
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involving diffcrent disciplines and different institutionn,

viti)Better intepration of rescarch, extension and operation
of the oilseed processory particulirly in oilsced deve-

lopment schenes.

ix) Improveuments in farm cquipments for all phascs of oilsced

production from secdbed preparation through harvest.

x) Eccuoinic studies of cropping  systems including oilsced

Cropia

xL) Improvements in oilsced extraction procedurcs such that

more oll 1s recovered,

xii) Increased use of oilsced meals with low contents, either

alone or as an ingredient of foeed concentrates,

xdi1) Improvemants in the quality of oilseocd meals to meot

intcrnational standards.

The first cight cbjectives will be achicved in large part by

strengthening the rescarch cupabilitics of the provincial research insti..

tutes and the Pakistan Agricultural Rescarch Centre (PARC) in manpower,

vehicles, cequipment and tupport budget, The romaining five objectives

will be achieved through grunt-in-aid support to any rescarch agency

submitting an acceptable research proposal.

Any viaLle cilsecd rescarch program will require the cooperation

of the ollseed chemist and bilochemiut. Their services are required to make

analyses, more particularly difficult analyses requiring costly equipments

and a high level of tuchnical training. Also, the oil chemist and bioche-

mist will bYe involved in the development of improved analytical
and in monitoring anulytical procedures at research institutos.
the importance of their role it is intonded that a service type
be developed at PARC to do at least those analysns that raquire

teheniquos,
Becauao of
laboratoxry

oxpanaolve
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equipmenty «= ono example is to use a nuclear magnetic resonanco
machine to measure oil content. Also nceded is the cooporation of a
utiligzation laboratory. With this in mind this programme will provide
support to the Pakistun Councll of Seicntiflic and Industrial Research
in Lahore. Analyses that can be provided by the oilseed section of
that laboratory include: measurements of fatly acid content of oil;
measurcments of amino acid centent of protein in oilsecd mealsy aad
measurcments ot Ltoxie subutances, cepfey levels of pglucosinolates in

rapeseaed and mustardoecd wends,

n) Crop priovitics

The project must be selective of oilsced crops rov rescarch
emphasis, at least over the next flve years because of the scarcity of
funds for rescarch and the large number of oilseed crops. In order of

decreasing prioritics the oilsced crops are as followun:

i) Cruciferous cropis (Brasuica juncea, B. campestris, B. napus

and Erunea sativa)

11) Sunflower (Helianthus anpuus )

111) Soybeans (Glyeine max)

iv) Groundnuts (Archis _hypogea)

v) Safflover (Carthanus tinctorius)

vi) Sesame (Scsamum indicum)

vdi) Castors (Ricinus communis)

vii1) Linsced (Linum usitatissimum)

Provineial differcnces exist in crop prioritics., For oxample,

NWFP will give higler priority to soybeans than to sunflowers.

The project docs not exelude recearch on other oilseed crops,
where modest amounts of hwnan and financial resourcces arc involved, It
excludes rescearch on tree speeies sueh as the cocunut palm, olives and

tung. DRescarch on thece Lhree crops may be undertaken in coming yeare,
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b) Prioritics within crops

Research will be structured to have results over three time
puriods:
1) The first and second yearis,
1) The thirvd to fifth year.
114) The sixth to tenth year.

Highest priority will be given to research giving immediate
recults in terms of increascd production. To a large extent this will
be application throughdunonstration of the best production tochnology
using the beost variatics now available. It will involve the demonstroe
tion (or detcrmination) of the best plant population, the best place in
the eropping system, the best use of fertilizers, and tho best methods
of pest conlrol. It will also include schemes to get superior varicties

into commercial production fquiclly without loss of purity.

Research with benefits to commercial production within a three
to five-yenr pericd will also involve the application of the best known
technologics. It will include the development or intraduction of new and

better techniques and cquipment.,

Recearch returning bencefits five to ton years hence will not be
negleeted, Such research will includey but will not be limited to brecding

Programmes.

Finnnecinl support for rescarch

Financial support has been provided by provinces wnd by the
Agricultural Rescarch Council, Support from ARC will be augmented greatly
through « US Developmental Loan, the support to continue for a five yeur
period.  The latter support is intended to complcete some resecarch with a
high priority und to increanc rescarch capability in terms of oquipment
and training of staff such that good research will continuc past the

S5-years support period,



Cotton in Falistan

Fa-isten is tho ancicnt hore of cultivatoed cottonr.

Until 1914, lLsiatic or "desi' cotton (Cousyﬁigﬂ arborour)

Vas grovm,. Deginning in thoe 15¢ centuyry, c¢fforts to grow
uplaud cotton (Q.hizggiﬁu)uuru unsuccessiul,, nartly bsceuse
they cuiclly becene contaminetaed wiih locrl types. The first
succeanful verioty (4F) wes rolezsed by the Lgriculture
Collezc et Lyrllpur in 1914, Thoreail'tor, the uplcnd types
repidly roplaced loeel types, prrticulcsrly in irricated rreon.

Today the proportions of upl-nd and desi cottons cre DI
'S l

and 10% respsctively,

Froduction of cot<on since 197k is given in Talle D.1
The bullt cf the production is in funjab =nc Sind Frovinceu,
most of it drrigried. Ingpite of the gonerally good environmen:
for cotton, yields of seed cotton are very low. Recsons are:

&) luch of the cotton rres ic edvergely affected by
waterlogoing end salinity,

b) Fertilizntion pPrectlices eare inadequate

c) Good qunlity seed of improved verieties is grown
on only [0% of the cotton erea, wuch of the belance

being sown to mixturcs.

d) Broacdcast plantings ere used on 70% of the
acrefgo resulting in patohy stends and difficulties
in weed znc insect control.

e) Inedequate pleont pProtection meoasures.

f) Severc f’ood demage in 1975 ang 1976.

%) Fricen that dicd not ettract sufficieant fermer

interest,.
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Tablo D.1 Arca, production snd yicld per ucro of cottonsced

and cottonseed oil in Pakistan

Yeurs {ogerapges)

19h7-48  1950-51  1955-56  1960-61  1965-66 1970-71
Commodity to to to to to to
and arca  1949-50 195h-55 1959-60 1964-65 1969-70 197475 197475
Avea of production (000n of acres)
Punjab 1,973 2,188 2,375 2,476 3,136 3,007 3,822
Sind 820 952 1,057 976 1,043 1,119 1,189
NWI'P 6 11 10 ? 6 8
Baluchistan - 1 1 - - 1 -
Pakistan 2,799 3,152 3,403 3,159 185 h,733 5,019
Cottonsned Production (0005 of tans)
Punjab 263 Zh6 387 514 705 912 8€6
Sind 123 184 195 189 262 264 381
NWFP (b) 1 1 1 1 1 1
Baluchistan - - - - - (b) -
Pakistan 386 532 583 704 968 1,277 1,248
Cottonsced yield (maunds per scre)
Punjab 3.6 L3 Lol 5.7 6.1 649 6.2
Sind le 543 500 5.3 6.8 8.7 a7
NWFP 24 b 2,7 2,2 342 he2 he3 b3
Baluchistun - - - - - - -
Pakistan 2e7 L6 L, 6 565 63 7.3 6.8
Cottonsced oil production (000o of fons)
Punjab 3h,2 5,0 5043 66,8 91,6 11846 112.6
Sind 16,0 2h,0 25,1 2h, 6 ka1 b3 k9.5
NWFP - (v) (b) (b) (u) (v) (b)
Baluchigtun - - i - - - -
Pakistan 50,2 69.1 75.8 91.5  125,8  166.0 162.2

Source:

(L) Below 500 tons.

Agriculturul Statistics of Pakistan 1975
1/ Assumcs that the sced is 13% oil,









veceteble o0il neecs.issunpticns sre: recovery of oil fron
the seed is 11.0% seecd yield is 0,77 tons per &cre; consurp
~.ticn in 1975-7€ is 430,000 tons of oil =nd in 1979-8C is

650,000 tons. Cn these aszsu-ntions the neecds vould be:

Tons qf .1975-726 1679-5C 190L..85

Tona of seed 3,982,000 £,000,000 852,000

icTrocce 14,746,000 22,222,00C 33,000,000

It is obvious thet cotton with preveiling seed yilds zné oil
recoveries, cannot be expected fo supply the vegetchle
0oil needs of Fakistan.

Yowever, because of the precent immortance of cotton,,
end "eccuse the ['ation will continuz to increase cotton
procuction because of fibre needs, it ig importznt in eny
oilseed strategy to concider measures that will 1) increcse
0il yield per &cre, 2) decrerse losses during storage and
ginning and 3) cfecreese lossea during oil extraction anc

refininge.

Increesinge vield of oil per acre

a) Inrrove t:e cuality of the seed for olenting.

l.ost farmers get their plenting gseed from ginsg, with only
éO to 25% of the seed coming from officiscl gernment sources.
There is little or no testins; of nlenting seec for germiw=
qgtion. By improving the cu2lity ol pleniing seecd, there
would be some seving in the smount that should be planted.
l'ore ettention to nlenting gse=d woulcd enaure thert the
corrent veriaty is go'm, zud thet it ia pure rnd not nixed

vwith 2nother veariety.



rerininge The only use of such "lost" material is
in the manufacturc of soap stocks and othar industre
ial products. "Prime" seed in the U.S. has a maximum
of 1.8% FFA, which results in a refining loss of
6¢75 to 9.0% FFA increases under the following
conditions:
i) High moisture levels in the secd

ii) Beed broken or injured in some way

iii) High temperatures

iv) Seed immature

Some of the loss to FFA occurs when seed cotton
is stored on farms or at a collection point before
ginning particularly if thcseed cotton is immature and
damp when harvested and stored Slight losses occure in
the seed cotton at gins, Most of the increase in FFA
occurs in the cotton seed at the gins because the
storage period may be quite long, and storage condite
ions satisfactory though limited in volume, thus
there is very little increase in ¥PAS

Losses during ginning because of seed damage are
of little consecquence, There has been a rapid shift
from roller to saw gins in recent years, such that over
90% of the cotton is ginned by saw gins.

Decreasing losses during 0il extraction:

Agsuming that cottonseed contains 20% oil, the
yield of oil per long ton of cottonseed from differecnt
processing equippmts will bei

Solvent extraction 424,8 1b

High pressure expecllers 38844 1b

Low pressure expellers 32645 1b
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achieved by uainé equipment giving high yielda of oil, Several
factors, however, have discouraged the use of such equipment,

They are:

1) Inadequate astorage spece for seed: Enough seed
should be stored to permit a run of 300 deys for solvent
extraction end high pressure éxpellere, and storege spuce
should permit serntion of the sced and monitoring of seed
temperutures. This would dacrease the omount of secd in
unsatisfactory storoce at gins.

2) Farmer preference for oil coke: For livestock
feed, farmers prefer an otlcake containing 4 to 7% oil and the
linters and hulla. Actunlly the oil-free mesl is a better
feed concentrate. Only when the export demand for meel wes
good and prices were high in international markets, could
solvent plants operate profitatly.

The largest market for the hulls has been the expeller
Operators. They bland hulls with whole cottonseed end pess
them through the expellers, thus increasing their yield of
nilcake -~ end Purther reducing oil yield because the
hulls absorb oil,

Decreasing lossesn during tefining:

Host of the low pressure expcller mills use the bstch,
or "open kettle" process of refining. This is true olso of
some of the high pressure or solvent extraction plants. It
ie more efficient to use the continuous refining process uaing
contrifuges which ellow a net saving for prime crude oils
(FFA less than 1.8%) of 1.5 to 2.% over the batch process.

It 13 estimoted thet tha refining loss in Pekisten is 15.67%,

Effects on production of oil:

The importance of roieing seed yield per acre and
01l recovery mey be realized by computing its effect on total
oil Production (Table D,.2) aseuming that 5,000,000 scree of
cotton ere grown. It is opparent thot an increose of seed



yield by 1/100 ton/A will incremse cil production by

6,000 tons, and en increase to one-half tons of seed per
acre will increase total oil production to 275,000 tons. For
every 1% incresse in oil recovery at current yield levels,
14,000 extra tons of oil are obtained. A combinatian of
one~half ton of seed per zcre and oil recovery of 15% would
give 375,000 tons of 0il, more than double the current
production,

Table D. 2: Production of oil from cottonseed in Pakistan
under essumed levels of seed vleld and oil
recovery, assuming that 5,000,000 crres are grown,

Seed yield 011 Production
per acre Tecovery in

in tons % tons
"0.27 1 148,000+
0.27 12 162,000
0.27 15 202,000
0.28 1 154,000
0.28 15 210,000
0.30 11 165,000
0.30 15 225,000
0.40 1 220,000
0.400 ‘15 300,000
0.50 11 275,000
0.50 15 375,000

. Approximating production in 1973-74



Appendix~E
RAPESEED AND ITUSTARD
SPECIES OF THE CRUCIFER(MUSTARD) FAMILY

Species of the Crucifer family have long been
important as a source of vegetable oil, particularly
in countries of south Asia where they have been grown
as wintgr (rabi) crops, The term "Crucifer" relates
to the flower which has four petals poaition like a
cross., Classified as rapeseed species are Brassica
campestris and B. pnapus, and as mustard species B.
Juncea, B, nigra, B. carinata and B. hirta., Of impo-
rtance among these in Pakistan are B, campestris,
locally known as sarson ( a full rabi season type)
and toria (an early zaid kharif type), and B, juncea,
locally known es raya. A species of another genus,
Eruca -sativa, locally known as teramira, is grown in
Pakistan, India and Iran. Very often the term rape=
seed oil bas been use in world statistics to refer to
al) oils from the mustard family,

World importance

Table D.I pives wwrld production of rapeseecd
oil. World prcduction 18 about 7 million tons of seed
and over 2 million tons of oil, making rapeseed the
S5th most important oilseed crop, after soybean,
sunflower, groundnut, and cottonseed. India, China,

. Pakistan and Bangladesh, countries that have a long
history of rapeseed production, ccntinue to produce
large amounts. During and after World War II produc—
tion in Europe increased zreatly, in many cases with
initial and continued state assistanfe. Production
in Canada became important 1n 1956, and has increased
since then. Production in anada is mostly for export,
whereas much of that in Asia and Europe is for local
. conasumption,

In many countries, including Pakistan, rapeseed
0il is consuned mostly as an edible oil without refin-
ing (in the crude form). In Burope and Canada the oil
is refined and deodorized and may be hydrogenated for
use in margarines and shortenings.

7
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Table D.I, World production of rapeseed and
rapeseed 0il,(000s of metric tons),
Rapeseed Rapeseed o0il
Kverage 5 3 Average

Country 1970=724 1975 19767 1970-94 1975 1976
Bangladesh . 111.8 . 110 120 35.2 35 28
Canada 1492,6 1635 894 508,.4 419 589
Chile 59.6 56 75 18.8 18 24
China® 1115.4 1395 1400  351.4 439 444
Czechoslovakia 94.6 115 100 34,2 41 36
Denmark 65.6 115 90 23.4 41 22
France 664,6 522 520 23,2 192 187
Germany,East 227.6 250 270 82.0 90 97
Germany,West 241,0 199 243 86.8 72 87
India 1696.8 2211 1800 534,6 696 567
Japan 18.2 7 6 5.6 2 2
Pakistan 274,0 277 289 8642 87 91
Poland 525,2 707 600 189,0 255 216
Sweden 292.4 227 295 105,2 118 106
Others 269.6 305 323 85.6 104 110

Total: 7149,0 8241 7025 2385.6 2609 2623

1Based on assumed crush and extrgction rates,

2

Preliminary, 5Forecast.

4People's Republic; Revised

series of Economic Research Bervice, USDA,

Source: See Table 1e1e
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A characteristic reature of the 0il of most
species of the mustard family is high levels of erucic
acid in the seed o0il. Erucic acid conplicates hydrogee
nation, and is claimed to have some adverse effects
on health, Canadian and European plant breeders have
had remarkable success in producing varieties with less
than 1% erucic acid, thus producinrg an oil that is
chemically like Soybean o0il. They have increased
erucic acid in other varieties to over 55% making the
0il more valuable for certain industrial uses.

The oil contents of the different species are as
follows:
sarson and toria, 40%; raya, 40%; and taramira,
33%. Yellow-seeded varieties have hirher 0il contents
than brown-seeded varieties,

Rapeseed meal has a protein content renging from
0% to Lew ,
The amino acid composition of the protein is comparable
to that of soybean. Unfortunately the meal has high
levels of Blucosinolates, which contributes a hot pri-
nciple and pungency to the meal. Because of the
glucosinolates, the meal has limited use in livestock
rations. Canadian pPlant breeders have removed the
glucosinolates genetically, so that now there are
varieties available that are very low in both glucosin-
olates and erucic acid (these are known as 0-0, or
double O types).,
Production in Fakistan

Combined production data for all cruciferous
species are given in Table E.2 Over a period of more
than 25 years the area of production has not changed
greatly, averaging around 125 million acres. About
50% of the total production is in Punjab Province and
25% in Sind Province. Rape and mustard, however, are
grown in essentially all areas of Pakigtan,

Yields have been low, averaging 5.8 md/A far the
period 1970-71 to 1974=75. This compares with a yield
0f 13.2. md/A for wheat for the same period. There has
been a generally upward trend in vyield over a pariod.
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Table D,2, Area, production of seed, yield per
acre, and oil production of rape~
seed and nmustard in Pakistan, 1

Seed 0il

Acreage production Yield Productio

Years OOQs 000s tons md/A 000s tons
1947=48 to 1949-50 1,028 166 bolh 56,4
1950-51 to 1954~55 1,182 179 441 60,9
1955456 to 1959-60 1,377 233 4e7  79.2
196061 to 1964-65 1,190 217 4.9 73.8
1965-66 to 1969~70 1,169 225 5.2 76.5
1970-71 to 1974=95 1,283 275 5.8 93,5

ISource: Agricultural Statistics of Pakistan, 1975

2Assumes that the sced is 34% o0il ang all of it ig
processed 6f 25 years., One reason for the low yields
is that the cruciferous crops are congidered to be
marginal, so they are nut on the poor locations,
Because there is an element of risk in theip culture,
dﬁe to choice of locat:on on the farm, and due to
frequent damage from insects coupled with uncertain
narkeet prices at harvest, farmers are reluctant to
invest in inputs such as fertilizers, necessary to
raise yield levels, Transfer of production technology
from research instituves to the farner has not been
too effective,

The distribution f area of productiecn by
provinces is given in Table D.3, The major areas
growing rap- and mustard are Multan, Bahawalpur and
Sukkur Division, For Pakistan as a whole between 2/3
and 3/4 of the acreage is irripated,

Prices of mustard and rapeseed(Tahle De4) have
fluctuated from year to year, but there has been a
trend upward since 1971, The average price of
Tapesgeed wajs slightly higher than mustard seed during

Contd,.. P/5.
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Table D,3. Acreage of repegeed and mustard by districtse Average
for 197475 and 1975-76.

Division Irrigated Nonirrigated Total
Punjab
Rawalpindi 8,841 91,213 100,05/
Sargodha 85,945 50,993 136.938
Lahore, 73,766 7,064 80,830
Multan, 158,948 24,562 183,510
Bahawalpur 182,233 10,300 193,533
Total Punjab 510,733 184,132 694,865
Sind
Sukkur - - 188,572
Hyderabad - - 83,161
Totel Sind - - 271,733
NWFB
Peshawar 3,522 38,094 b41,616
Malakand 54225 39,420 b4, 645
D.I. Khan 10,292 32,988 43,280
Total NWFP 19,039 110,502 129,541
Baluchistan
Sibi 33,486 6,674 40,160
Kalat 2,394 - 2,394
Total Byluchistan 35,880 6,674 k2,554
Total Pakistan 565,652 301,308 1,138,693

SOurcp: Government of Pekisten Final Estimate of Rapeseed and Muastared,

1975v76.
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( Rs/md)
Table D.4, Average prices of rapeseed and mustard , 1971 to 1975
" Year Rapeseed Mustard seed
Ave?age y 1966-70 38,2 3666
1971‘ 41,7 41,9
1972 30.4 32.b
1973 48,1 L8.0
1974 60.2 65.8
1975 82.5 67.4

Source: A. & L.P.M, & Grading, Karachi via Agricultural Statistics
" of Pakistan, 1975,

1966-70, with the opposite situation prevailing from 1971 to 1975,

Botanical features affecting the success of the corp.

To save space only those botanical features are considered whic)
govern the success of the corp. Theae are the features that determine
where it fits in the corpping  system and how it ig handled in
breeding programs,

Growing Season. The crucifers are grown in two aeasons, During
zaid kharif, from S8eptember to Deceaber, toria ( a type of B. campestris)
and Poorbi Raya y an early maturing version of B. Junce® are grown.
The advantage of these types .is that they will mature early enough
in some locations to permit a December seeding of a rabi corp, such

a8 wheat,
Most of the cruéifera, however, are grown during the pariod

October to Aprii, These include sarson, raya and taramira. Planting
date and variety are chosen to project flowering past the coldest
period of the winter when freezing temparatures will injure the flowers

and young pods,
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Lollination, Pollen is distributed by insects
mostly, but also by wind over short distances, Raya,
Japanease Trape, and B trilocularis are largely selfe
pollinating, though up to 20% cross-pollination may
occur. The other species are self-incompatible,

Seed pods The sced pods (siliques) are elongate
and divided into two compartments (loculi) by a thin
wall (false septum). Strains with three or four loculi
have been fdund, and some breeders feel such types
are higher yielding. Crucifers as a group shatter
their seeds very readily when they mature, making it
necessary to harvest the Plants before they are fully
ripe and transport them to the threshing area,

Greater resistance to Shattering is an important
breeding objective,

Seeds., BSeeds are spherical and consist of a seed
coat and embryo Separated by a very thin endospernm
layer. Because they are small they must not be sown
deep into the soil. Often where wheat and cruciferous
Species are gown in the same field, the crucifers will
be sown in the bottom of a shallow furrow = the seeds
are at about the same level as the seeds of wheat, but
much closer to the surface of the soil,

Beed coatg may be black, brown, reddish-~brown or
yellow. Yellow seed coats are thin, consequently are
associated with higher percentages of oil and protein,
and lower percentages of fibre, The seed coat is mucie
laginous in nature, which is considered an advantage
because it will absorb moisture quickly and germinate
Dore readily in soil that has low levels of soil moisture,
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Environmental requirements

Climate. A8 a group, plants of the mustard
fanily require cool temperatures, hence they are
zaid kharif or rabi crops in Pakistan and summer
¢rops in Canada and northern Europe, Raya and
taramira are more tolerant to both cold( freezing
temperatures) and high temperatures than sarson,
High temperatures hasten development,.and nay
reduce seed size and oil content, In the flower-
ing stage the crucifers are readily damaged by
ffost

After the onset of flowering dry atmoapheres
are preferred, because at that stage of development
the plants are susceptible, to white rust and

A;ternaria black spot,.

Boil.  Mustards and rapes préfer loam soils
with good drainage and neutral pH. Raya is more
tolerant of salinity than the rapes,

Experience in Canada indicates that rapeseed
(B.canpestris and B.papus) produce a toxin or
growth inhibitor that leaches from the straw left

in the field after harvest. Following crops of
cereals are r;duced in height, dry weight, root
formation, and yields. After one year the toxic
effect disapperas. Because in Pakistan very little‘
of the residue is left in the field after harvest,
it is un-likely that toxins will be a problem.



¥Water. 2-3 irrigations depending upon the soil
and weather conditions,

First irrigation is generally delayed till the
appearance of the inflorescence.

At flowering & pod formétion the crop should
not suffer from moisture stress,

Cold waves and frosts accuring during flowering
and pod formation of Sarson & Raya cause damage to
flowers & pods. The feild should be kept -u‘n .
during this pericd,

Place in the cropping system. Toria and Poorbi

Raya, becauge they can be grown during the zaid
kharif Beason, arc not strongly competitive with
other crops. In fact they may use land that might.
otherwise be idle; For this reason they merit
serious consideration in programmes to expand
acrezg2s of cruciferous crops. Generally zaid
kharif cropping has been limited to irrigated soils,
Wheat-Toria-Cotton is a populer rotation.

Sarson and raya @@ rmein Rabi crops and strongly
competitive with wheat, Thus a significant change
in area structure under Sarson and Raya is not
expected,

Sarson and Taya may be grown mired with wheat,
in which case the Plants of sarson and raya are
harvested when they are green as foddan fop Livestook

Some plants are usually left to provide Seed,

83
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Rape and nmustard should not be grown on the same
land year after year to avoid accumulation of

diseases and pests.

Varieties.
Pogfntiilagigfds. Mds.per acre.
Rayr. L-13 40 25230 —-
Poorbi Raya 28 - -
Toria 24 15=20 a-
Sarson, 23 —- a2
Tarmaira, 16 - —

Varieties are divided into two groups compatible
and (ii) in-compatible, Varieties Toria Selection
'A' Brown Sarson Selection'd' and Taramira Selection
'A' fall under the incompatible group while Raya
and Japan rape, D.G.L. under the campatible group.
The varieties under the incompatiblg group are
constantly improved through group breeding methods.
The seed stocks rapidly deterirate gnd re-quire
replacement every alternate year with certified
seed for which facilities are almost lacking,

A reasonable purity in the compatible group
can be maintained for a number of years without
replacement of seed stocks. Varieties Raya 1-18
PR, 7, B-9 and Poorbi Raya belong to this group,

Seed Rate. When 8own by a hand drill the seed
rate of 1,5 geers may be considered quite sufficient,

If sown by broadcast the rate muy be increased to



2 to 2.5 scers depending on the moisture condition
of the 30il. TFor a better stand seed treatment

with a suitable fungicide is recommended,

FERTILIZE.R:

Generally no fertilizer is applied to
these crops. Mostly marginal lands are devoted to
- their cultivation., Fertilizer at the rate of 75:
50 : O NFK can be used with advantage. Half of
nitrogen and full dose of phosphorous should be
applied broadcast at the time of preparatory cul=-
tivation. The remaining half of nitrogen should
preferably be applied when the crop is in full
bloom. Rapeseed and mustard have high requirements

for nitrogen.

IRRIGATION:

The first irrigation is generally
delayed till the appearance of the inflorescence,
Two to three irrigations are generally required to
crop maturity. Preferably light irrigation should
be applied nearing maturity to avoid lodging. The
crop should bot be starved of irrigational water
during pod farmation. Toria is exclusively grown
under irrigation while raya and sarson can be
grown both under irrigation and rainfed. Taramira
is highly drought resistant and thrives well under
drought conditions,

HARVESTING AND THR<SHING:

The time of harvesting has a great
influence on yield as well as seed quality. The
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crop should be harvested as the sirns of maturity
appear. Heavy losses are caused due to shattering
if harvesting is delayed. The crop should preferably
be harvested early in the morning when dew is on the
plants. The harvested crop is loosely stacked to
avoid blow off due to heavy wirds. Brassica napus
varieties are highly‘shattering. The moisture
content of the seed is the right measure of the
harvesting time of the crop. Under mormal condition
the moisturc content of the sced should be about 20
percent. If the crop is harvested before actual
maturity the quality of the seed is effected. The
decrease in oil-content is also more pronounced.

Threshing of the crop should be carried
out when weather is dry. The seed should be wine
nowed, sundried and stored, The moisture content
of the seed at the time of storage should be

about 7-8 per cent,

PEGSTS AND DIGEASES:
Although there is a long list of

pests of rapes and mustard yet two of them are most
serious. Bagrada picta) painted bug is the earliest
to make appearance and attacks young pianta. In the
event of heavy infestation the entire crop may be
wiped out. The effected plants shoy signs of stunted
growth and crumpled leaves. 8Sevin dust, 2 tba.i.
18 very effective for its control.

Brassica aphis is the most serious pest

which is mainly responsible for poor yield. No
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Plant protection cover is provided by the
farmers or government agency. It has been is observed
that systemic grannualar insecticides like Temik, Thimet,
Solvirex when applied through broadcast at the time of
preparatory tillage at the rate of 20 Lbs. per acre provides
protection to the crop for about two months against sucking
insects. Dimecron, or Metasystox (100% sprayed @ 6-8 oz per

acre provide effective control.

The crop also suffers from white rust and Alter
naria leaf-spot. The screening of genetic stock for resis=
tance to these diseases is in progress so far no success has

been achieved.

PRCDUCTION TARGETS:

- Production targets on national bésis are

indicated in chapter 6 Table 6.2.

Since this maximum potential of the existing
varieties is quite high,, therefore with the application of
modern production technalogy it would not be difficult to

raise the national average yields by atleast two maunds.

Assuming that the annual acreage is equally
divided among toria, sarson, raya and taranira significant
increase may be expected in the produétion by adopting

suggested methods. Table E-5,



TABLE

i) Expected increase in yield
through replacement of toria
with Poorbi Raya assuming
Poorbi Raya gives 50% higher
yield over toria and replacew=
ment is made at the rate of
20,000 acres each year.

ii) Expected increase in yield

of toria throvgh improved
agronomic practices at 2 mds/
aore’ assuming 60,000 acres acs
provided improved agropomis

rractices each year,

iij)Expected increase in yield of
Rab4 Brasecica raya and sarson
types through improved agrangmig
practices at 2 mds/acre assuming
120,000 acres are provided ‘
improved -agronomic practices
each year.

iv)Expected increase in yield
through replacement of taramira
with B-Carrinata of 2000 acreg '
every year among asesuming 100
per cent increase in yield areas
and average yield is 3 maunds/ac

v) Expected increase in yield of
taramira acreage of 300,000 at
2 nd. per acre assuming 60,000
acre are provided improved

agricultural practice, each year

86-B

E-5.

Production 'Tons'

Ist 2nd 3rd 4th 5th
Year year Year Yyear Year
7300 44400 23600 28800 36000
32148 72000 81600 86400 96000
64286 163200 9172800 . 182400 192000
480 960 3440 1920 00
re
38400 40800 43200 45600 48000

Total: -~

142524 291360 320640 345120 374400
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APPENDIX=F,

Groundnut (Archig hypogaea.L.,)

World Importance.

Groundnut is widely grown in tropicsl, sub-tro-
pical regione end certain areas with warm temperate climate,
Large partion of the world harvest io coneumed es roasted
ealtod nute aﬁd for confectionary and the rest 1s crushed
for oil.

It contains about SO0% oil (shelled kernel baeie)
which is considered to be the best cooking médium because
of its high smoke puint. It is widely used as a liquid
cooking oil and in the preparation of vegetable ghee, marga=-
rin, shortening and selad oil. In USA it 48 used for the pre-
peration of peanut butter,

Ita cake/mesl after oil extraction haa a pro-
tain content of nearly 55% and ia extensively used in poul-~
try and livestock fecds The meal proceseed under senitary
conditions cen be used in a wide variety of weys to aupplee
ment human diet.

World production is shown in Table E=~I,

In Pakistan groundnut ig grown in Punjab, Sind
end parto of NWFP, It was in-troduced in this country in
1949-50 and the First commercial crop wass repcrted o hove
been planted on 1,000 acres in Rewalpindi Diviaion of the
Punjeb, from where it spreed to Sind and MXPs The mcreage
incressed slowly and stesdily to 58,000 acres in 1965-66.

The next two years easw @ raepid increcase 4,3, 84,000 acres in
1966~67 and 1,25,000 acres_in 1967-68 with an average yield
sround 15 Md./ecre but due to violent price fluctuation aﬁd
"unfavourable market trends that followed, the acreege dropped
to 86,000 in 1968~69 and to 75,000 acres in 1970-71. Since then
the screage has fluctuated between 77,000'acrea to 10Q,000
8cres depending on markat pricea and trenda of the previous

aar
v Cuntd...F‘/Z.
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Table E-I World production of groundnuts end groundnut

'uilg; ———e o 000! Of metric tons )
SGroundnut Groundnut 0il.
Average Average.

1970-74 1975 1976 1970-74 1975 1976.

Argentine 320.8 375 338 96.8 113 102
8razil, 777.2 335 460 1994 86 118
China 2566.,0 2600 2800 403.6 433 449
India S485.4 6800 6250 1320.6 1230 1636
Indonesia 415.0 L50 450 26.8 29 29
Mali. 136.0 100 125 33.0 29 24
Niger 190.4 25 125 52.4 27 3
Nigeria 724.0 300 550 201.8 73 24
Senegal 735.0 1210 1100 167.0 237 318
UeS.A. 1487.8 1750 1761 131.0 62 36
South Africa 363,6 257 151 87.4 154 130
Suden b21.6 450 525 101.4 157 165
Others. 33226 3494 3525 405.4 430 434
18346 322642 3061 3469

Total, 16965.4

18160

-~

- —a

Peanuta in shell. ZBe-nd on sssumed crush and extrage
tion retes. 3Preliminary. “Forecasta for northern hemige
phere cropa, SPeuplee Republic eetimeted by USDA.

India is the leading producing country followed by
China. In U.S.AR. Sucen and Senegsl the production trend

has been high.

In 1975-76 the ares was reported to be 1,20,000 acres
under this crop mainly in Reawalpindi Division, in the high
rainfall barani contiguous districts of Jhelum, Rawelpindi
and Campbellpur with a production of about 50 thousand tona,

Groundnut besides providing en excellent ground cover
to protect the land from erosion in Rawslpindi Division,
affords additional employment to rural messes of the arca
when they have no other work to do especially during the
period from October to December when this crop 1s harvested,
It is & legume and is importent for meintaining soil fer-
tility. It also provides excellent hay.

Contdes. /2



Oistribution of acreege division wise, according to ong
estimate 1s as in teble below:-

Table
*® Year 1974-75

Rewalpindi Divisian 83.5%
Sergodha Division 3.6%
Bahowalpur Division L.o%
Hydersbad, Hhairpqgm 3.28%
Peshawer Division -- 2445

Tatal: ;EE;-—
Reinfed 83.25

Irrigated 16475

Environmental reguirecments,

Groundnut is warm scawean crop like catton and
cennot withstend frost. It is meinly grown undep rainfed
conditions in sreas with a rainfall in the range of 15 « 40
inches, The best crop 1s reiecd in arcas with 40 inches
rainfell, Dry weather near to maturity is ideal for ripening
ana harvest,

The crop prefers soils with PH value 7 to 7.5 Acid
soile need edjustment or correction of the PH, with the
application of lime or calcium,

Groundnut sowing etarts after mid Merch and conti-
nues upto breek of the moneaon towerde end of June or early
July. The Spenish types under irrigation are riady for
harveat towerds end July while under rainfed conditions the

. Cnntd...-.l’/lo-

Source:1) Prod. and erea. Agri. Statics of Pakistan 1975
Government of Pakiatan Ministry of Food, Agricul-
ture and Cooperatives,

2) Survey of the possibilities of development of
groundnut cultivation and extraction of groundnut
oil in Pekistan by Transport Consultonts & Sure
veyors for GOP, Planning Commisslon, Economic
Reegerch Sectione April 1976,
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Virginia types are harvested from October through December,
In fallow land it 1s sown with the help of moisture cone
served from 8pring rains. The ensuing months of May and
June are mostly dry,therefore,due to low soil moisture
conditions the plant growth is slow but with the advent af
monsoon rains it atarts growing luxuriantly and pod setting
starts, During the wsrm and humid monsoon 8cason (Julye
Rugust) 10 to 30 inches of rainfall is received which
carries the crop ®ugocesfylly through to maturity,

(Irrigated Crop is located in Senghar and Khairpur, (Sind)
and in Bahswalpur, Sargodha and Peshawap Divieion),

VARIETIES

The following three varieties originally selscted gt
the Punjab Agriculturasl Research Institute, Lyallpur are
currently grown in 8ll the three Provinces, These are long
duration varieties, planted from mid Merch tg April and
harvested in Dctober-Nuvember.

Variety Growth Habit No. of days
| - for Maturity
Noe45 Spreading(uirginia type) 220-23p
No.334 -do~ (Virginia type) 210-220
B-4(Banki) Bush type(Virginia) 180-200

No. 45 a bold eeeded Virginia runner type was the
firet variety released for large acale cultivation in 1954,
This variety had g large percentege of Popa and the shelling
percentage was lguw, In the year 1972 variety No,334 Tunner
Virginie type'uaa releaged. Belng low 1in FFA value end high

Captured areg from varlety 45 and 1g Now the moat widely
grown variety. Soon the digging Problem became ecute ga
.labour became more sgcarce and expensive. To overcgme the

relessed in the year 1973. Thig variety had sl1 the good
qualitieg of variety 334, itg digging was lass labourious and
chesper, ghig variety gained ground and itg seed 1s in

heavy demand
Cantd. . -P/S.

90
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Experiments on Spanish varieties mostly of US origin
are in progress in Punjeb. Varieties Argentine, is shaowing
great promise. In the irrigated research plote ylslds ms
high as 45 maundg acre have bean abtained, Tha variety
matured in 435 days, under rainfed conditions the late
planting of Spenish varieties Argentine and Star in the
month of July have elsg been successful, vield nearing
12 meunds/acre was found possible Just in 90 tdays.

The irrigated Crop experiment was planted towerde end
of March and harvested in early August. It wes found that
. the crop fite very well in the rotation fgroundnut = maizg -
wheat/Rabi oilaeedei.

In Sind also considerable Tesearch work has been done
8s the ARI, Tendo Jam an graundnut varietal inprovement and
selection as a reguly of which g veriety celled Tando Jen
No. 16 has been evolved and recommended for cultivetion
under irrinated conditions. This variety reportedly produced
vields of 34-35 maunds/per acre in irrigaeted research plots.

In the NuFpP research, on groundnut ig cerried out at
the ARI Tarneb. guer 8 dozen entries of epreading as well as
bunch type erect strains are under study. An erect variety
No. & 1~2 §g reported to have praduced yields of 29,34,

26016 and 35,36 maunds/acre in trials under irrigated
conditions et Pir Sabak. Oere Ismaeil Khan end in Swabi

tehsil Tespectively, vVarietieg No. 45 and No. 334 develaped
at the ARI Lyallpur are cummercially grown in NWFP at present,
These varieties gave the following vield results in trialg
under irrigated condition conducted at Mensehra, D.I., Khen

and Pir Sabgk,

Uariet! Location of Trig) Yield Acre/Mds.
334 Mansehra 34,5

33e Pir Sabak 29

Na.bs5 Del. Khen 157
Nae45 Pir Sabak 34

Contd...PIG
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Considerable work on the improved production technology
has been carried cut in the three groundnut growing pProvinges
at different Reggarch Stations,

Internatiaonal Crops Research Institute for the Semi Arid
Tropics, VICRISAT! an Agricultural Reseorch Centre financed
by a world scientific body has been establis hed at Hyder-
abad in India, According- to the Charter of this Centre all
UN member countries are entitled to technical asalgstance on
the improvement of various crops particulsrly on Groundnut,
Thils orgenization could be a source of improved production
technology end germplasm of high yielding early maturing
cultivars which may prove adaptable to our conditlons, High
yielding varieties maturing in only 9p0-120 days are ssid to
be evailable and under Cultivation in the neighbouring coun-
trye Recently the USOAJARC Oilseede Advisor in Islamsbad,
visited 'ICRISAT! in India to study the working of the
Centre,

Place in crupping aystem,

Over 83% ares 1is rainfed. There is tremendous scope
for manifold increase in itg acreage. The bulk of rainfall
is received during its Crop seaeon which guasrantees 8success
harvest, Beat yields are obtained when groundnut fgllouws
maize. It 18 algo groun'after pulses and millets, Consider-
able screage ig Plented after harveating wheat, subject to
the presence of 8=0il1 moisture,

Spanish varietics are showing promise for irrigated
areea becauase of their adaptability in the intensive cropping
pattern ¢ cotton-groundnut-meize and grouns, maize, wheat/
Rabi oilseeds",

The Agronomy Department of the University of Florids
is 8lso erranging to organizg Internatianul-Groundnut Variaty
performance trials in Pakistan. This will surelv help in

eelcnting valuable germplasm, Contd.P/7.

Source: Survey of the poreibilities of development of ground=
nut cultivation and extraction of groundnut oil in
Pakistan by Transport Coneultants & Surveyors for Govt,
of Pakietan, Planning Commiasion, Economic Research
Se=-ctiun= April 1976,
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Soil,

Selection of land ig very important. A light coloured,
loose, frimble gjndy to sandy loom with @ moderete emount of
orgenic matter angd bolanced supply of nutrientg may bae cone
sidered as an idesl soil,

It w ould groy luxuriantly in heavy soils also but
such solla interfered with Neces~sary beg penctration of the
fruit stalk intg the surface, Harvesting/digging of the nut
in such soils i@ Xpensive and podg get disealcured and lossm

ere alsa high,

Sanfly and Bandy loem soils arg prefurred because the
Crop is easily harvested.

Sandy loam . spilg of Chakwal, Gujranuwala, Fatzhjang
and Khairpur districts, Swabi in Mardan end parts of Mienuali,
Piplan, Hallurkot, ghukkar and the interior of the Thal in
Mianwali district, Dera Ismoil Khan, Osnnu and Kohat districts
are most suitable for groundnut cultivstion, A high level
team of USAID experts compriaing Sail Sclentists ’ Ag;nno-
miats, Plant Pathologists ong Economigtsg identificd aver
350,000 acres 88 sultable for itg cultivation,

In Bhakkar tehsil of Mianweli District (Thal ProJject
area), groundnut Uﬂ"aucceso-fully introduced ag irrigated
crop in sarly sixties but the harvesting problem ang competi-
tion from Sugercane stood in the way of 1ts ex-pansion, The
Sugor A1)l at Darya ishan staried productiaon during the eurly
period of grourdnut introduction when the Crop woe just

diverted, The area under groundnut from 9203 acres in 1969-70
decreased to 245g acres in 1974-7s, Similérly the irrigated
acreage in Baheualnagar has decreascd,

berge tractg of land in D.I, Khan, Oannu, and Kohat
districts are sult-alile for extansive cultivation of this
erop but low reinfall and in~-adaquate irrigetion facilities
did not permit this sa fap, Contd....R/8.



Nutrient requirement,

Soil testing is importent for good soil management. The
80ll should be rich particularly in ealcium and phoephoric
acld.

It requiresn nitrogen to give ® good :start in the early
atages of groeth, Gencrally no direct fertilization is done
to groundnut crop if the previocua crop has been heavily
fertilized, 20 lbs N and.60 1bs P205 may be considered
sufficient, If :011 1s sandy end thc rainfall 1s 1in plenty
an eguivalent amount of N may be epplicd ao a sgcond dose,

Groundnut beinn a legumn it abiains nitragen from the
atmosphere through symblosis with nitrogin fixing bacteris
(Rhizobium Spse) like Buybigne Effeciive inoculation of the
seed prior tog s0wing can assurc greater y8elds, Inoculation
of gruundnut secd in Pakistan is unheard of s Whenever thig

PHnt 18 raiscd %he ancwer comes, that our farmers are
Planiing groundnut since 1949, year after vear in the ame
acres, the nudule bacteria are therefore sufficiently
developed in the soiig in groundnut growing erees, There
1s no question tr.at many solls contain varying amount of
nadule bacteria, but when u ¢ give this e planation to the
wdrld scientiets, there comes a big question, that 1s:

Are the rrdule bacteria in the sodl in your groundnut growing
arees capable of preducing maximunm vields's The fact ig that
the carry-dvcr bacteria are not tependable and the researches
in cther cuuntries heve indicated that unly abuut one=fgurth
of all soil nadule bacteria are beneficial, Therefore, in=-
order ty obtain maximum yiclds 4t would be beneficial to
inoculate the seug w=-ith effective straing of Rhizobium Sps,
be~-fore Planting,

SEED PREPARATION:-

Mechanical smed shellers asre not available oo far. Hand
shdling 1s done ang 1s quite laborious and also expensive,
Sixty Ib pods for the spreading type and 82 Ib Por the
Spenish and Virginia bunch tvpes provide sufficient seed fop
an acre for a desired pupulation . The optimum populations

Contd, .P/9,



95

of different varieties arc ag follows.

Variety
Kernnl No. of Estinated plant
weight Kernel population,
kilo. per kilo,

No.,334 13 2300 29000

Banki. 13 2300 23000

Argentine,18 2300 58000

In order to get a good stand tho seed ghould

be trecated with suitable fungicides,
PLANTING

In rainfed arcas the pPlanting starts
towards end of Mgrch and continues up to first
monsoon showers. Reduced yields arc obtained from
late sowings. The best poriod is from mid-March to
end of April, Under irrigation sccond fortnight of
March is considered optirmmnm,

The sced is planted either through dibbling
or through 'Rera! behind the plough depending on the
acteage to be planted, For snaller arcas dibbling may
be better as it can have a better control on plant
population, The rows may be marked with a narkor and
seed dibbled 2-3 inches deep.

Plant population is very important for
spreading varioties the furrows are spaced two fect
apart and plants spaced 1 foot in furrows. For bunch
types furrows may be 145t wide and plants spaced 6
inches. Alnost the entire acreage i3 planted on Flat,


http:Argentine.18
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Pests and Diseases

Dr.W.K., Bailey, Leader of the USAID team of experts
in 1971 pointed out the followingz coumon diseases of
groundnut :-

Leaf gnot,

Stem rot.

Root Rot.

Seedling death or stunting

3eed decay after planting.

Collar or Crown rot.

He sugpested practical procedures for suppressing
sorie of the diseases by chenicals, cultural practices
and crop rotation - for others he reported no effective
control was known.

In Pakistan our Crop Specialists have so far.
reportec the occurance of the following diserses :=

Tikka - leaf spot (Cercospora), a Fusariub wilt
ants,'hairy cater pillar and wild boars cause considerable
loss of yields.

Groundnut
Harvesting

It is considered a problematic crop because of
indeterminate fruiting character of the plant, labour
intensive harvesting, drying curing and storaze. Manual
harvesting is laborious, expensive -and #ifficult. The
Crop must be harvested and nuts dug out of the ground
at the right time and quickly dryed, cur~d and stored.
Some work was done by the Agricultural Engineering

SBection at the ART Lyallpur to develop tractor and
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and bullock drawn digrers which have not proved
Sucessful when tested in the field.Recently an Agri-
cultural Engineering Centre has been setup in Pakistan
at Rawalﬁindi by " IRRI~-PAK" under Inteprational
Cooperation Prograume - this Centre with the backing
of world widg knowledge on the inprovization of
agricultural machinery might be able to sug-est
suitable implemants for groundnut planting and
harvesting.

*Report of USAID groundnut study team (1971)
revealed that due to improper harvesting methods
about 80% pods are detached from the plant which
makes it necessary to sift throuch the soil by hand,
increasing harvesting costs., Besides the improper
method and nanner of harVesting sreatly increaseas
the drying and curing problems. (In one of the fields
visited by the tean which had been vacated Ly
groundnut cron and was being Plouszhed, the number
of pods being exposed indicated 300-~400 pound per
acre.) Because nost of the pods are alrendy :epaqatcd
due to iuproper harvesting nethod, thosge renaining
on the plant are removed and all carried to house
where they are spread on the mround for drying,to
be heaped up at night and spread out again the
following day. 'This procedure ic responsible for
rotting of the pode,contamination by hormful noulds
(Aflatoxins) and also fecr most of the proundnut

being; marketed fresh and undried,
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The team recomiended that inorder to encourage
marketing of properly dried and cured groundnuts, the
farmers should be guided to harvest the crop

at the proper naturity stace (before nmuch pod
shadding takes place ) and to dry and cure the pods
in the fields by inverting the lifted plants so
that the vine is on the ground and the pods are
exposed to the sun and wind while resting on the
vine mass. This way the pods will dry to about
10% moisture in 5=7 days depending upon weather
conditions,

For harvesting inrigated crop of Spanish types
at the Research Stations in Punjab the fields are
flooded a day earlier and the crop is harvested by’
pulling the plants and shaking. After thisgs the
plants are nlaced in the sun for two to threec days
and stacked for curing. The stacks are so built so
a8 to protect from rain. When vines dry and become

brittle the pods are seperated by shaking.

* Source: 1. Pakistan Oilsceds Study Phase 1, US-AID
Baily, W.K. Leader Feanuts Investigation,

2. Recommendations for increased groundnut
production in West Pakistan US-AID Mission
to Pakistan. March 24; 1971
. Country wide survey on groundnuf potential by U.S.

team of experts in 1971 further revealed the following
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primary problens :-

1=  Lack of short season variety to permit
double cropping with wheat,

2= High harvesting costs,

3=  Doatruction of Trowing crop by rates

and wild boars,

4  Lack of capital by the farmers
to purchase the gecd, fertilizer
and pest control matorialg necessary
to produce the crop.

5 Lack of control of discases,

6~ Lack of marketing standards allows
the marketing of green peanuts,
providing a basis of mistmust between
the buyer and seller.

7-  VWidely fluctuating prices do not
provide an incentive to the producer,

While short secason varieties have now bzcone
available the Banks aré advancing loans to farmers on
easy terms for inputs, other problems continue hampering
the production of groundnut,

Arrangements for the production and supply of
quality secd of improved varietics to the farmers do
not oxist nor are therc proper marketing or storape
facilitie:c for the produce.

The present average yields are low considering

the potential of 25-40 maunds per acre,

I Inorder to obtain increased yields of high qulity
groundnut, an intonsivo farmers training programme
should be launched and they should be assured an attractive
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floor price and provided with :-

~a) necessary technical know how on improved
cultural practices and protection from
pests and diseasec.

b) certified sceeds of short duration
varicties and other necessary inputas,

c)  technical know how on harvesting of
the produce.

—— - - .

* Source: Recomicndations for incrcased Groundnut
production in West Pakistan - March 24,1971
USAID,Drs, James L. Butler Ray O, Hammons,
Dornard A. App and Kenneth H. Garren,
In Punjab and NWFP, an Agriculture Development
Project has been launched for Barani areas by the
respective Provincial Governnents in collaboration with
US Aid Mission, besides work on other harani crops, this
Project envisages improvenent and developnent of ground-
nut cultivation. Large number of cxperimental and
demonstration plots will be laid out in a phased five
ycars programme to Study and denonstrate the improved
production technology of this crop. In Punjab
arrangenents have been made to layout several
hundred demonstration and fertilizer experimental plots.
Varictal study plots are also being planted in the
rinf:d areas of Lahore DDA Circle where gzroundnut
i3 now being introduced.
The efforts made in thig direction under

the Barani area development project would be helpful
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in developing groundnut in all rainfed areas.

Different vicws have been expressed on the
economic fcasibility of oil extraction from groundnut
in Pakigstan. A recent study conducted by a firm of
consultants on the feasibility of groundnut as an
0il crop, for the Planning Commission, has estimated
the cost of oil at m.szé/- per maund.

The groundnut must be shelled or dchulled
before oil extraction.for maximum recovery. Solvent
extraction plants in Pakistan do not have necessary
equipment for dehulling groundnut.

As an altcrnative to oil and neal production
from groundnut, it is suggested that the whole
dchulled kernel should be defatted, the oil thus
obtained narkected as purc oil- for cooking purpose
and the defatted nuts after roasting and salting sold
in the narket. The crop would thus serve a dual
purpose. Food technologist and Chemical Engincers may
be consulted on the subject,

Ruegearch Heeds

1eSerccning tests on Spanish types for yield
should be carricd out both under irrigated and rainfed
conditions under different ecological zones to locate
potential groundnut arcas.

2. Production practicos for Spanigh tynes
need to be standardised for irrigated and unirrigated

areas,
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3. Enginecring research should be intensified
for better type bulleek drawn diggers and other tools
€.8., graders, hand shellers, planters and pickers,
In.the presence of labour saving cquipment, the
acreage and »réduction are bound to increage. This
will also lower the cost of production.

%4.Germplasn needs to be built up through col-
ection from divorge Sources and brecding programme

strengthenad.

5.The research stations necd to be equipped
with laboratory type graders, shellers, moisture metcers
gerninators,ctc. These will accelorate rescarch activity
and also incrcase efficicncy.

6.Genctic scgregatcs should be procurcd from
ICRISAT and U.SA through the courtsey of U.S.AID,Mission

in Pakistan,

9. Research on the eradication of wild bore
and redents should reccive priority.

7+« Proviaton of growth chambers will specd
up rcsearch .

Production Tarmots

- For the preaent Groundnut should be given
more more'onphasis in the areas where it is alrcady
being grown because of its special soil rcquifcment.
Northern rainfod arcas of Punjab should received
profcrence where a production maximization programme

should be launched by the Provincial Dopartment of
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Agriculture under the Barani Arcas Agricul tural
Devalopment Project,

All cut efforts should be made to rcmove the
constraints in the development of this crop, which
arc fully described in tbjs chapter.

The supply of certified sced of groundnut is
already being handled by the Pakistan Agricultural
supply Corp., This organization should cxtend their
activitics in regards and arrango to produce and
supnly to farmers atleast 25,000 maunds of shelled,

treated and certified seed of the varities recommended
by the PARI, Oilseeds Rescarch Directorate.

The gpecialists of the ARG and PARI should extend
full support to the Barani Agricultural Dcvelopment
Project who should arrange to guide and asgist ta
ensurc the planting of atleast 20,000 areas each year
under inproved varietiegs following scientific cultural
practices, This would increase the precsent average
Yicld from 15 maunds/acre to 20 maunds/acre,

The Provincial Departrnent of igriculture® should
also arrange large scale introduction of sho-t scason
Spanish types in the irrigatcd arcas. Pakistan Edible
Oils Corporation Ltd., would gupplement their efforts
by providing price support.

Pakistan Edible Oils Corporapioq would zupplchont
their efforts by providing price support and ensuring
quick disposal.of fermers produce.

With the inplcmeontation of this programmne the

groundnut production would be as shown in .Table E - 2.



Table D=5
1977-78 to 1984-8s5

000'Tonse

Ist year 2nd year 3rd year UkLth Jear Sth

year. 6th year 7th yedar 8th year

cted increase in -
d through replacement
0% higher yield = 78 b 2106
toria and replacement
ade at the rate of
acres each year,:

cted increase in yield
oria through improved
nomic practices at
s/acre assuming 60,000
are provided improved
omic prectices eamgh

72.0 72,0 81.6

cted increase in yield
bee Brassica, raya and
n types through im-
d agronomic practices
ds/acre assuming
acres are provided
ed agronomic practi-
ach year.
pected increase in
through replacement
amira with B-Carrinata
acres every year
assuming 100 per cent
ase in yield areas apnd
e yield is 3 maunds/acre.

38.h 163.2 172.8

<48 «96 1,44

28,8.

86.4

182, 4

1.92

36.0

192.0

2.4
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Treatment Ist year 2n0d year 3rd year 4th year 5th year 6th year 7th year 8th year

v) Ecpected increase in yield
of taramira acreage of 300,000
at 2 md. per acre assuming
60,000 zcre are provided
improved azgricultursal
practice, each year. 38.4 Lo,.8 L3.2 k5.6 48.0

Total 156.48  291.4 320.6 345.0 37k.5
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Groundnut production Targets.

Table E -2. Acreage '000
Production Tons '0G0O
1977-78 1978-79 1979-80 _19f0-81 1981-82 1982-83 1983-84 1985-86
Normal ‘
anticipated
acreage and
production
projections:
1. Acreage: 120 125 130 135 . 140 5 160 200
2. Prod: 67.2 72.h4 777 83.2 "88.9 94,8 107.6 143.5
3.Availability '
for crushing: - - - 20.8 2242 23.7 26.9 33,6 (25%) + L
L, Additional .
production as - 32 48 6L 8o 96 112, 128. . (A1l for
a result of crushing)
maximization
programme @
5 md/acre.
S5e Total Seed 104k 125.7 147,.2 168.9 19048 219.6 271.5
Prod.
6. Total seed
available for
crushing. - 32 L8 85 102 19,7 139, 161 (2+4)
7« 0il Production
33%. - 10456 15.84 28. © 3367 39.5 L5.9 53e

Note: 1977-78 seeson would be utilized making arrangements for seed etc,, for crop year 1978-79
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SUNFLOWER (HELIANTHUS ANNUUS L.)

HISTORICAL PERSPECTIVE

The origin of sunflower is controversial. Some American
writers claim that it originated inNorth America and it was taken to
Spain by the Spanish explorers from Central America in the middle of
the 16th century whence it spread along the trade routes to Ttaly, Egypt,
Afghanistan, India, China and Russia. According to some European authors,
it originated in the southerm part of the United States and Mexico where
it was found growing as a weed and the Spaniards took it to Spain from
vhere it spread throughout Europe. Both the American as well as the
European authors however agreo on one point and that is thet the North
American Indians were already using the seeds of wild sunflower as human
food, the plant for medicinal purpoges and the flowers for ceremonial
decorations etc., for several centuries before the colonization of the
new world,

Archaeological excavations in Paldstan at Bhanbore, now called
Port Qassim, evoaled that sunflower was known to the ancient inhabitants
of Benbhore the Indo-Pakistan Sub-Continent many centuries before the
Spaniards found it in America ., *One of the interesting finds is an 8th
century mould excavated from the ancient Bhanboro site depicting a frieze
of elephants with sunflower,

The time and place of its first cultivation as an economic
plant is also uncertain but as an ollseed crop its cultivation is known to
have begun in USSR in the 19th century from where it spread to eastern
European countries, Turkey and Argentina, It is now finding its way into
almost all countries of the world both north and south of the equator.

Sunflower breeding commenced in USSR in 1912 at the A1l Union .
Research Inastitute of 0il Crops at Krasnodar where most of the develommental
work was carried ocut and a very efficient method of single Plant/seed sslees-
tion for high oil content and disease and pest resistance was evolved. As a
result its oil content increased from 28.6% in 1940 to nearly S7% in 1976,
It has now'become the sesond largest source of edible oil in the world,

13.JI3CCRE ' Fubt - by Department of Arehasology, Govt. of Pakistan,
Firut Edition 1960 2na Ed. 1963,
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The seeds from low oil vardeties which are high in both energy
and protein are sonsumed as human food as whole roasted nuts and nut-meats,
besides e:tensive use as bird food, Larger seeded types are generally
used for isuch purposes. These are not at present grown in Pakistan,

There is-a wild, weedy version of Helianthus annuus, which
crosdes very readily with the domesticated version. It is heavily branched,
and producea mmall hesads that shatter their small seeds rather readily, Also
in the same species are branched ornamental types with flower colora ranging
from yellow, through orange, to purple. Thers are many other species in the
genus Helianthus

The production of o4l type sunflower increased from 6 million
hectares in 1950 to nearly 10 million hectares in 1972 and is continuing to
expand. It is grown in Russia and eastern European countries, and in
Australia, Angola, Canada, Chile, Ethiopia, France, Iran, India, Italy,
Kenya, Morocco, Mexico, Philippines, Spain, South Africa, Tanzania, USA
and Uruguay,

In Pakistan, until 1960, sunflower was lmown and grown only as an
ornamental -plant. Research on the ojil type sunflower commenced in the coun-
try in mid-sixties and has been continuing ever since. Researches at the
Tesearch institutes in all the Provinces as well &3 extensive field trials
conducted under farmers' conditions have confirmed that sunflower is an
ideal crop for bridging the gap of edible oil because of the following
advantages:- ’

1= It has high yield potential

2- It 1s a short period ¢rops It matures in 90 to 100 days
and oould be grown twice per year in the irrigated plains,
without clashing with the major orops of wheat and cotton,.

3~ Being extremely drought resistant it can also be
successfully grown in barani areas.

be It 1n comparatively hardy crop and no major insect pest
and disease problem has ao far been noticed in the country.
- Birds, however, like sunflower seed very much and cause

dagage if not protected,

5>~ As a catch crop in irrigated areas it provides additional
farm income,
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6= It is rich in edible oil and protein. 0il esntent
ranges betv en 35 to 50% on dry secd basis,

7= Oil from sunflower can be expelled or extracted with
the equipment already existing in the eountry. It can
also be expelled by the village kolhu er Ghanis,

8- The meal or cake, after oil extraetion from decorticated
sunflower seed, is rich in digestible protein and free
from toxic elements which makes it extremely useful for
poultry and livestock feed,

Y¥ields reported by research stations in different ecological
regions of the countfy are shown in tabular form below:-

Research Station Yield 1lbs/acre
ART Tandojam, Sind ' 1152

ARl Seriab, Quetta, Baluchistan 902-1804
PART, Lyallpur, Punjab 2162
Lever's Research Station, Rahimyar Khan _ 2100
Forest Research Station, Azad Jammu Kashmir 986
(under extreme drought)

ARl Tarnab and Swat, NWFP, 1175=3066

Views of the leading oilseeds research scientists of different
provinces in the country are given below:-

Sind

1e Bunflower crop has been found to fit in the cropping pattern of
8ind as catch crop because it is short duration and matures in 90 to 100
days, As an autum érop, if planted in August, it would mature in October
before plantipg of wheat. It would require 2 to 3 irrigations in this
‘duration. 4G a spring grop which is more suitable for northern Sind, the
sowing would be done in early February and the crop would mature by mid-May,
before planting of cotton. This crop in both the seasons does not clash
with any other crop. The farmera are therefora expected to accomodate this
crop in their crop rotation, (Oilaeedq Botanist, ARI, Tando jam),

2e It should be possible for farmers to achieve Yields of 15=20
maunds/acre given a reasonable agronomic technique and secding at the right
time. This significantly increases rotational possibilities as sunflower



but water is a limiting factor, With sunflower, this need not be 8o as
the crop is grown between Rabi apd Kharif when water is available, (Extenw
slon Advisor/SCARP, Khairpur),

Punjab

The sunflower crop can successfully be introduced in the irri.
gated and 'Barapi! crop husbandry of the Province with great advantage to
the farmers, 0ilseeds Botanist, PART Lyallpur,

N.w.F.p.

Thers is a great Scope for sunflower cultivation in this region,
but most of the farmers don't know where to sell their produce., (Economic
Botanist, ART Tarnab),

Baluchistan
for cultivation in diffeprent ecological zones of the province. Under dryland

conditions, in our research, it hag outyielded the irrigated plots,(Ecow
noeic Botanist, Sariab),

Azad Jammy Kashmir,

We obtained an average yield of 12 maunds/acre in our experiments
without fertilizers. and under extreme drought conditions the results have
been éncouraging. The eurrent year (experiments in 1971) has been unusually
dry and all ¢rops suffered from drought, According to our observation the
sunflower seed produced in Agad Kashmip contains more oil as sompared to
the original seeq used for trials, (DFO Research Division, Huzaffarabad),

It is evident from the above that sunflawer. could be grown as an
irrigated as well as a barani orop in most parts of the r.inwy during spring,
sumter and autumn, This fact has alse been confirmed by large scale field
trials. Besides growing well in the irrigated Plains, it 18 also an ideal
¢rop for barani areas where it can give much higyer returns ag compared to
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certain low yielding crops already grown, Researches in Swat Valley of
NWFP and in Azad Kashmir have shown that sunflower has considerable potenw
tial under rainfed conditions and its commercial cultivation can help in
improving the farm eoonomy besidas contributing to the increased produce
tion of edible o0i].

Sunflower is also a good honéy plant, In Swat Valley about ten
thousand village' families are engagad in bee-keeping, There the production
of honey per colony which is dependent on the wild flora is much lower than
the ylelds rer colony obtained in other ocountries where sunflower is grown,

Sunflower can thus be of great help in increasing honey production,

Botanical features affectigg success of the crop.

Growing Season

0il type varieties with 120-160 days vegetative period from
emergence to maturity in their countries of origin in temperate zones mature
in 85-100 days under Pakistan conditionas, Results todate indicate that in
large areas of Pakistan sunflewer may be grown at two zaid crop seasons of
the year without interfering with the eropping patterns in vogue or without
clashing with major cropa,

In the high rainfal} barani areas of Rawalpindi Division in Punjab
Province, in Swat, Hazara and AJK éﬁnflower can be Succeasfully grown as a
Kharif crop planted with the advent of monsoon, Also as & spring crop it
can be grown in the 10-15" rainfall barani zones of Baluchistan including
the subemontane regions of Nuski apd Kohlu, the areas irrigated from Bolan
and Nari rivulets near Dadher-Sibi. and as Zaid Kharip planted in August in
the irrigated areas of Patt feeder and Nasirabad 8ub-divisions,

Stems and leaves

Cultivated sunflower has a straight non~branehed stem, the height
depending on the variety and 8rowing conditions, There also exists some
correlation between thenumber of leaves, the height of Plant, and length of
v?getative Period. The most active period of growth is from bud formation
to the full opening of the flower, During this stage the plant is growing
1.0 cm to 1,5 ¢cn dajly,



Root

*The sunflower has a clearly pronounced primary or taproot and
strongly developed net of secondary roots and rootlets. On black soils
inUSSR which conserve moisture to greater depths, the main root of sune
flower penetrates as deep as 2.5 to 3 meters. On such soils, when the
plant reaches: a height of 70 cm, the roots penetrate'. to a depth of
100 to 120 cm, and at the beginning of ripening of the disc when: the plant

attairb a height of 143 cm the main root had penetrates to a depth of
246 to 280 cnm,

Under irrigated conditions in poor sandy soils it becomes a sur-
face feeder., Study of its root system under such conditions revealed that
, the main root was only 30 ca to 45 cm deep while the lateral or secondary
roots had spread laterally only 15 to 20 cm in all directions from the tap
root when the plant height was 1,5 to 2 meters, '

Under normal soil and moisture conditions its roots develop

- rapldly during the period from bud formation to flowering. The growth of
roots in young plants :xignif:lonntly outstrips the stem growth. The thick
net of rootlets spread/to 25 to 30 cm in surface layers of the soil, and the
spreading reduces with the depth. Suni‘lower because of its extensive root
aystem is capable of drawing moiature from great depthsa,

Flowers

The inflorescence is a composite, commonly called a capitulum or
a head. The head of the oil type sunflower is composed of hundreds of tiny
individual flowers packed closely together. The outer flowers in the head
are called ra;i-florets while the inner flowers are called the dise-florets.
The ray-florets are strap-like, yellow in color, and make up the "petals"
of the head, They are pistillate (naving no stamens) or ncuter (sexless),
. aad produce no Gseed,

® BENESKAY, G.R. (1960) Agr. & Bio Pecul of S/F
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*The disc-florets are pige shaped and occupy the central region
of the head and are biézxual. These florets are protandrous, i.e. their
stamens ripen earlier than the carpels, They start opening in one to four
whorls (eircles) daily from the periphery inwards. The whole inflorescence
or flower head then takes 8 to 10 days for full development or for opening
of all the disc-florets. In.some heads a few disc-florets may open on the
same day as the ray-florets, but such florets do not form a complete circle
around the periphery and may be confined to one side of it onlys The upper
part of the disc-floret widens and ends with five teeth. The colour of the
corolla depends on the variety, and may be light yellow, brown or dark
voilat,

When the disc-floret opens, its staminal filament elongates
rapidly. The anther tubes appear above the corolla and dehisce on the first
day pushing the pollen out from the upper ond, The bifid (twoelobed) stigma
which during this period is situated under the anther tubes now starts
emerging with folded lobes and stands high above the pollen saes. The lobes
of the stigma separate by next morning exposing their receptive surface
after which it is ready to receive pollen., After pollination/fertilizatior
the lobes of the stigma curve down in about two hours. Then in about 8 hou~
they wind spirally, and in about 24 hours, fade and recede into the pipe of
the corolla, If the pollination/fertilization fails the stigma will not drop
in the pipe and will wither and dry protruding high above the corolla, in
which case the seed will be empty, i.e. without kernel.

The pollen of sunflower is sticky and heavy, so the wind plays a
comparatively small part in pollination, The stigmatic lobes do some times
pick up pollen from the same floiet, usually without causing fertilization,
Thus sunflower is highly =ross-pollinated and dependent on insects for
transfer of pollen. However, some plants are self-pollinating, and some
recently developed hybrid varieties are mostly or entirely 8elf-pollinating,

Nutation

As long as the stem is growing the bud will nutate to 60° to 90°
west in the evening and 50° to 70° or more east in the morning. When
anthesis begins, nutation ceases and thehoads face towards the east or

north-east,

* PUIT, E.D. (1939) observation on morphological characters and flowering
processing insunflower,

**BENESKAY, G,R.(1960) Flg. Process S/, YNNIMK USSR,
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Stgge of Rigenigg

This is divided into two parts, spread over a period of 40 to
4s days, During the first 20 to 25 days oil formation takes place,

Seed and seed setting

*Pollination studies have confirmed that a complex relationship
exists betweén sunflower and the honeybee', ** The percentage of seed set,
i.e, seeds with kernels, is directly oorrelated with the visiting frequency
of the bees., The seed is a fruit made up of a hull containing a single

seed.

The hull is composed of three layers (membranes): 1) the epidermis
2) the cortex or cork layer; and 3) the phytomelanin layer. There are '
coloured pigments which give colour to different layers of the seed coat,
The third or phytomelanin layer, which is hard and contains carbon, is found
between the cortex layer and the rigid portion of the fruit, It is the
armour layer which provides protection against insect damage to the seed,
The hull may be of many colors including:

1= Dark seed with gray stripes: all the layers are present

and have colour pigments,

2~ Gray seed with white stripea: the epidermis is transparent
and phytomelanin layer is absent,

3~ Black or dark stripes: only the epidermis and cortex are
present,

b= Brown seed with or without stripeag the cortex is
transparent,

5 Dark violet: the epldermis and cortex are transparent,
but phytomelanin is coloured,

6= Silver or white: all layers are transparent, and the
phytomelanin layer is absent,

Racegtacle. The base of the head to which the flowers are attached
contains 9% protein, and 4 to 8% fat and other valuable properties.

* BENESKAY, G.R. (1960) Flg. process in sunflower. Agr. & Bio. Pec. in
Helianthus annus L, VNNIMK, USSR.

**Kushnir, L.G, Bio. Effect of S/F Pol. by various methods Dikl.TSK ha 36:81-88

®®*FREE. J.B. Pollination Requirement of Sunflower 21=-7=-70. 958,
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Seed yields, Seed Yields range from 500 to 3000 kg/ha in
temperate regions of the world and in the semitropical and tropical counte
ries (including Pakistan) ylelds have ranged from 400 to 2000 kg/ha. Low
Yield levels are usually caused by improper cultural practices and lack of
insect activity at pollination,

0i1 yields, *Open-pollinated varieties and hybrids available
from temperate zones yield 40 to 50% oil in their countries of origin but
when grown in sub-tropical, and tropical countries the 0il yields are
lowered by about 5% due to high temperatures which cause reduction in the
growth period,

Environmental requirements:

Soil, Sunflower doss Qell in a wide range of soils but it thrives
best on moisture retentive loamy soils, Salinity stricken and impervious
80118 are not suitable, Observations indicate that the rlant is fairly
tolerant to alkalinity, as it has grown in soils with pH 8.5,

**It has no il1 effects on the soil, Instead it offers the advantage
of improving soil fertility through the return of plant residues after crop
harvest, ‘ '

tempt'srate regions are ready to harvest in 85 to 90 days in Pakistan and other
sub~tropical ang tropical regions, The shortening of vegetative period under
tropical conditions, though benef:lcial, Causes some lowering of oil content.
Varieties with oil content from 40-50% in temperate regions have 35-45% of1
content in Pakistan,

. *** Temperature effects the fatty acid camposition also, Linoleic
acid reaches values up to.70% in a cool climate, but only 35¥% at high tem=
peratures,

* Sunflower groving , Whilever -
** Bunflower prod & Marketing, Gri.Bul. 25, North Dakota state Univeraity.
2** Sunflower . Unrilever,®
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Wind. Sunflower -<rhen grewn under irrigated concditicns
suffers from lodging if high wincds occur when the field
is wet and the crop is in bloogi,. Berthing up n2elps in

preventing lodcing.

deter. Sunflover could be clessified as one of the
Zogt drought resistant sl:nts es it is czpeble of withdrewing
moistura from the soil froo greater depths because of its
extensive root systen, Twenty doys before and 20 deys
efter the bezinning of'flovering is the most criticel period;
drougit aor moisture stres: during this phese cen cauvso loas
of yield, The plcnt cen survive heavy moisture stresc as
long as the top 3«4 leaves rewmezined turgid,

A complex irrigztion experiment in Baluchiatezn at the
Serieb Agriculturszl Regearch Instiiutae. rgvesled that )
nonirrigated plots (the wmoisture aveilable in the fielc was
frorz 6 to 3 inches of winter raiafzll conservec on flat land)
Procuced a better atand and higher yields as camparec to
irrigated plots,

In USSR yields of aver twro tons per hectare have besn
obtainred with cdequate pre~plentins moisturz end 250 = of
rainfall received prior to flowering.

Flece in the Cronpine Bystem. Sunflgwer czn de safely

" termed as & catch cror because of its short vegetative
period of 25-100 dcys end its suitability &s a Zaic Rebi
and Zei2 Kherif wkich enebles its cultivation without

ceusing displecement of any me jor crop. There are verieties
with atill shorter me.turity periads of 65-80 d:=ys which
could be introduced with greater advan%age.

 Sunflover con be included in & vheat-cotton rotation.
It ccn also be safely grovm where cotton follovs cotton.
Usuzlly the land remains follov between the main crops.

" In areas where cotton cultivetion has been ciscontinued
due to & ‘rise in the water table sunflower cen prove =

velcomne cash crop.
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Maige, however, is itSwstrongoet-eompetitormin irrige=
ted arees of Funjzcb enc NUFF 28 in other parts of the
vorlc. Uncer bersni conditions because of its strong
nenetrating rcot System, drought resistence, and
low fertilizer recuirements, sunflover tends to outyield
mzize with its shellow recots ancd high nutrient recuiremant.
Thus it czn be 2 £0od elternative Crop to improve the

poor ferm economy of the bereni areas,

Like other cropa it recuires good Crop mz2nagement
Practlieeg, In USSR o five-yecar rotetion is foldowed,
but in Turkey sunflover follows sunflower. It ic always

prefercsble to follow e 3 to & year rotetion to evoid the
denger of fixetion of diéeasés, such as Verticillun
wilt, do'my mildew. cnc Sclerotinz root rot. In us,
beczuse of the aveilebility of Cisacse resistent
variaties, shorter rotations ara being followed:

Varieties:

h number of high-oil varieties and hybrids kave been
tested in Pakisten:

y§ge of variety: Crigin & Descrigtion

ieredovik Russicn origin. Cpen-nollinated
' Havily dependents on bees for
pollinaticn. .

Eigh yield cipacity enc nigh
oil content.

Vniipml: 8931 Rusaien origir. Cpen-pcllinated
Dependcent on bees for pollination
Drought rezistcnt. Hdigh oil
content,

itmevirec RuSsirn oricin. Cpen-pcllineted,
Dependentén bees for pollinetion.,
Early meturing. Similar
cheracteristics of /rmevir cad
bhrnaviretz,

Issanke Freanch origin. Cpen-pollinated
but feirly self-competibla.
Hdgh oil :nd seed vield,
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USL origin. Cpen-pollinated
Fairly selfecompatible. Low

" O1l, ligh seed yiold and widely - -

edepted,

Runanien orizin. Cpenepollineated -
Fairly self-cocpatibla. iligh.oil
encd seod vyield.

Qumenizn hyhkrids. Fairly selrs-
sompatible.. Farly maturing.
Uniform st:nd. High o0il anc seed
yields.

South Africene. Gpenepelligpiled:

-Qerendant on bees for pollination

High.oil—egntentnand~aeed yield.

Rumenizn hybride-Fairly self-
compatjble. Hich o0il end seed
yield. Uniform s>tand, datuxing
ecarlier thean HS 52 & HES 53,

French nybrids. Short-stetured,
sturdy end early maturing. Uniforc

‘High o0il anc seel.yield. Besistant

to Rodging..
Non-ghatteriag. Cytorlasnic
hybrid.

-.ilybird USL arigin, Fairly self

compatiible. c:peble of pollimatins
without reliance on hegde

Hybird USA origin.
—do-

Frocuetion of verigties in Peliisten, Most openepolli-

nated varieties tosted by us and grown cocmmerciezlly on a

auall scale durings the past have been found self-ineoxzpatie-

ble necessitzting tae usae of honeyhees or menual pellination

&
to bring cbout crosa=pollination.
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Furthermore the seed available in the country at
' present is that of open~-pollinated varieties which has teen
multiplied for several generations without proper selection, and

is not suitable for crop raising.

Sunflower is a predominantly crose~pallinating and
the uniformity iﬁ plant héight, maturity and oil cotent deter-
lorates rapidly unless the seed is produced each season under
controlled conditions. Out-bred plants grown from open=-pollinated
varieties are highly variable unless recurrent selection for uni-
formity in different desired characters is rigidly carried out.
This is time-consuming and needs four to five crop seasons to
produce the Super Elite seed which could be multiplied for raising

a uniform stand.

Scientists in several countries with greater sophis-
tication in plant breeding have been continuously -at -work and.hav:
recently succeeded in eliminating in large part the problem of
variability and self-incompatibility by evolving single-cross
hybrid varieties. These hybrid varieties use ¢ytoplasmic or
genetic hale sterlity and a fertility pestorer gene discovered
recently. France, Rumania and US have started commercial scale
production of sunflower hybrids which are self-fertile, virtually
homogenous, and produce high seed and 0il yields. Production of
hybrid planting seed by using the Eytoplasmic male sterlity fac-

tor is cheaper and easier than the proceas using genetic male
‘aterlity. It is important that a programme should be started to
develop inbred lines for the production of single-cross hybrids.
Also self-compatible open-pollinated varieties should be develpped

locally.
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Production practices.
Seeding methods. .In irrigated -ereas deep_tillage-
with a mouldboard plough or a disc plough is bebeficial

for initial breaking. After pre-irrigation (deep soaking

or "Rauni") when the soil becomes wokable ( or comes to

"vatter!). ,.5eed bed is.propered by ploughing-four. or.

five t mes. This pulverizes the soil to & stete of fine

tilth and brings up the moisture to the surface to ensure uniform
germination and good stgnd. The seed is besat sown in rows

with a drill, at a d;pth of not more than 2 inches.

Seed rate and plant sgacing..Eg;.gpgn-pollinatad

vapigties the.seeding rate is 6-8 1b/A depending on the

germination percentage and seed size., For hybrids it ia
k<5 1b/A. Under irrigated conditions a plant population of

20,000 to 25,000 per acre is optimum, while-under barani.

..conditions it is 10,000 to 15,000 plants per acre. The

optimum plant specing for open-pollinated sunflowers is

30 inches between rows and 9 inches between plantes, “‘or 2k
inches between rows and 9-12 inches .batween plants. For
hybride the otpimum row distance should be-36 inches

with 9-12 inches between plants. Once the 1000-seed

weight and germination percentage of a given batch of

geed ¢=e known, the seeding ra te per acre for a desired

densitycan be sasily calculated., It is necessary to use

15 to 20% additiongl sged t; make up for the loss of seed
and seeding es a result of poor emergence in the field,

Excess and weak seedlings should be thinned out to obtain.
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the required uniform plant to plant distance necessary

for optimum growth, The best stage of thinning is before
the first irrigation " the geedling by then would have
developed two or three paira~o§irue leaves", Thinning should
be combine& with weeding and hoeing, Zarthing up or ridging
is beneficial. It hedps in preventing locdzing and also
conservesc moisture. Closcr planting results in ssall .
headd'and small secds whercas ‘with wide rows ;nd increased
‘pllnt distance sunflower compensates by producing large
heads and large seed.

" FPertilizer reguirenénts. Sunflowers respond well to

fertilizers when.the 80il is deficient in essential

oils

nutrients, Pakistanis are universally deficient in
nitrogen, phosphorus and organic matter, Studies in llovisad:
indicated that for the production of 2980 l:g/ha of seed
.'tho sunflower extra;ted the fbllowing amounts (in kg/ha)

of major nutrieats froo the soil from energengehto

maturity; N, 185461 P,50) and K,214, These are the minimal
amaunts which huat'be available to the crop to produce‘the
above yield, Table below shows the NPU aaalnilatod from

the cotyledon stage to maturity,

Table Accumulation of dry matter and acsinilates, N,P, and
K in sunflower. Average for 2 years®,

Stage of  Plant Absolute dry Extraction (kg/ha)
develop= part,- matter 20, 20

ment, kg/ha,
"Cotyledon Root + 1,41 0.045 0,021 0.040
. stalk . :

4 . leaf 2,67 0.140  0.057 0.075
Total; 4,08 0.175 0,078 0,115
10 pairs of Root 1700 1.8 1.21 5.0
leaves, stalk . 850.0 9,2 6,20 37.85

LQ.f 050.0 33.1 6.63 19-63

Totals 1670,0 . 44.1 14,04 62,38
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Full maturity Root 850.0 4,1 1,2 12,0
Stalk 3800,0 273 Se3 80.0

Leaf 16’3.0 22,6 5-9 33.4

.iead 1680,0 17.4 Ge1 61.9

Seed 2980.0 94,2 32,2 27.0

Total 10933,0 165.6 50.7 214,5

®Source: Sunflower in Hovisad lesearch Institute, -
YogolaviatEngineers: T.Vrebolov and Vina
Hikolie,

In view of the fact that nutrient Tequirement will
differ from location to location it is not poscible to zake
genoral reco-mendations, However, in moat cases it Las been
observed thavhndef irrigated conditions an application
of 75 1b of I, 50 1b ons and 50 1b K,0 has produced
good resulte. Twently five pounads of N and Nhe entire
amount of P and K are applied before planting. This is
available from I'Sag ufiP and 1 bag notuggium sulfate, It is
best applied by seed cun-fertilizer dzkll as a combined
operation with seed sowing, Thb remaining 50 1b of N is
..applied as a side dressing with the second lrrlgation at
aprroximately the bud formation stage,

Though the s0ils of Pakistan have considerable
postassiun content, still it is found helpful for sunflower
growth to apply a small amount of this nutrient to
alleviate the antagonistic effect of Ca Co3 and alklinity,

Hoeing, JYeeding and carthing up. 10®ing is very
beneficial; it dentroyn the weeds breaks the crust, and
help in moisture congervation and root iellltion. First
_ boeing -h;uld‘bq done when thé'plants have de¥elped 2 to

3 pairs of leaves and may be combined with the thinning
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operation. Earthing up under irrigated conditions heips
both to conserve moisture and to prevent lodging.
Irrigition. Jhen the seed is sown in a throughly prepared
mointéeedbed which has been supplied with sufficient
moisture by deep initial goaking, the first irrigation
would be required 3 to 4 wecks after emergence of
seedlings, and the second irrigation 3 to 4 weeks later
when the flower buds start appearing. During the period from
bud formation to full opening of the flowers the plant
grows very rapidly. It muet not suffer fron noistur9<
atrese. The graph attached shows the consumptive water
use raté, and tae suggested depth ;nd trequ?ncy ar
irrigation keeping in view the critical phase of the
plant growth.

Irrigation requieement varies betwoen 16 to 22
inches depending upon the soil type, the season and weat'ier
conditions, and the varieiy grown, ktmoapherlc tenpernturql
_above 32%¢ promote excessive locs of soil moisture by
evaporation and plant transpiration. Care should be taken
that the irrigated spring season crop in Unper Sind, in
the plaina of Beluchistan ard in the Southern anjab
(arid aud cemi-arid gones) does not suffer from moisture
atresas, nﬁ the temperatures in those regions reach high
levels in early April when the crop is in the seed
developuent stage.

Seed setting. ‘08t open-pollinated varieties

of sunflovers are deperdent on honeybees and other long
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tongued insccts for pollinction. In the absence of
honeybecs and 6ther insectpollirators the sced setiing
is lou, rcoultiag in poor yields. loawyboas and pollinatiag
inscets Beve cycliecal periods whien their prevalence
Tfluctuaten, aid they nay be adundant or scarce from
seagon to sceason and fron place to pluce, There nay
be large population of wild insoct pollinators and
honeybecs when the sunflower crop is in bloom for one
sceason but in the succecding season there ray not be
cnough insecta to pollinato the acreage planted, Cimilarly,
they'may.be cufficient and present at a certain farm
but aboent or insufficient at an othcfin the same
sezson., Iran, India and soveral tropical countries are
aleo facing this problem but are go;ug ahead with their
programacs of cxpanding sunflower cultivation, In Iran,
utn}ting with 1991 ha in 1967 vith a low average yield
of 599 kg/ha, sunflovers now occupy nearly 110,000
hectarcs with only 700 kg/ha yicld. The problems faccd
in that country have boen the samo as faced in Pakiatnn;
iece unfilled seceds and bird dﬁmougo. India started
caomncfcial cultivation of sunflover in 1970 and this
crop now occupies more than 3C00,000/hs with an average
yicld oi 727 kg/ha.‘

dee keeping is not popular in the plains of
Pekistan. In fact here the low nztural population ia being
destroyed unintentonally by indiscriminate use of .

pesticides in a bid to protect crops from harmful insects,
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In order to ensure satisfactory seed setting in
opeh pollinated sunrlower,'in\areés where natural bee popu-

lation is low or insufficient, it is advisable to :-

a) Either employ hand pollination which is a sim-
prle and sure method, or

b) bee keeping should be encouraged. This would
not only ens.re high yields of sunflower seed
and oil but would also provide additional in-
come from the honey produced besiaes benefi-
tting other crops.

Manual pollination of sunflower under our
conditions where farm labour is plentiful and cheap could be
successfully and economically employed in orde? to solve
the problem of seed setting. This is a sure, simple and
fascinating method and is recommended by top sunflower scien-
tists of the world. Even the UN/FAO Commodity Policy Mission
on oilseeds and ecdible oils after a country-wide survey

declared it practicable and recommended it for adoption.

Evicence accumuleted to dete indicates that the
oelf-compatible Mybrid varieties vill set a setisfactery
crop of seed vithout the neec¢ for either honey bees or -

hand pellinetionm,
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Maturity, harvesting and storage. A maturity the

colour of the back of the head becomes brownish and the kernel
in the seed contains 10 to 15% moisture. For harvesting, a
common sickle "Datri" is used to remove the head from the
plant. The stalk is cut just under the head and the harvested
heads placed on the threshing ground and the seed threshed out

. by beating with sticks. The seed should be spread out in the
sun for a féw days for drying to avaid deterioration and should

be cleaned before storage.

Pests

Birds. Parrots and certain other depredatory

birds cause considerable damage to the crop during the period
from seed setting to harvest., Bird repellant chemicals and
other methods have been evolved for crop protection which-are
under test. FAO of the U.N. has a special project in hand in
this problem in Pakistan. Mr. Tom Roberts, Project Manager
UN/FAO pest coutral Project should be contacted in the commiton.
In the meantime the crcp can be protected by scaring away the
birds and planting away from three groves which provide shelter
for perching. The fields need to be guarded from first light

until dark each day for about
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a month froo seed setting until harvest. Cre watchman can
convenicntly wall: around.nnd cffectively guard a block
of ten acres,

Diceases. No significant problem of diseasus has
go fer been faced in moct parts of#he country. Some dnmhge
by root rot and stem rot has been observed. In other
countries ceveral diseases cause danage to cunfloweras,

-

which ere licted below, . " ™i ., © . ' .ug va..

TeftTy Gt L It is necessery to vatch for ‘them though
most cultivars now developed are fairly resistants

Verticillium wilt, Caused by V. alboatrum and/or

V. dahliae.The fungus is endomic and difficult to
eradicated from infested soils,

Downy mildew. Caused by Flasnopara halstedii
or P, helianthi, It is dostructive disease in wet seasons and
saturated soils particularly where crop rotation is not
practiced,

Charcoal rot, Cauged by Kacroahominn Ehaseol o

ead and sten rot, Caused by Gclerotinia

gclerotiorun, 4 so0il borre fungug,
sl o-.orun .

Leaf Bpot.Caused by Jeptoria helianthi.

Wilt anéd root rot, Caused by Fugarium alboratacum,

3lack root rot, Caused by Scleroti.

Fovdery llildew, Caused by Erysiphe cichcracearum

Insects, e L gena e+ e A few

insects have caused damage in Fakisgtan including: the



black headed cricket ln‘Qpper Sind whigh ddnages all
crops at emergencej and the whith fly in cotton producing
areas. Insecta causing danage in the United States are:
ilomoeosoma ellectellum (sunflower head moth); Eeliothisj
Lygus; field cricket; grasshoppers§ and cutworms,

Orbanclie cumana, » parastic plant. Fost sunflower

varieties of Russion origin are rosistant. 4 fivewyear
rotation is adviseble also.

Frocousiqs_and utilization,

Stability and fatty acid composition
Ere the two most important determentants of the quality
of edible oils, In both respects sunflower oil is
superior, as it strikes an ideal balance between the
amount of polyunsturated fatty acids and stability for
edible purposes. It is prized as a cooking oil and cen be used
as 5511“511. It is convertcd into margarine or hydrogenated
to form vanaspatia.

For all oilsceds with high oil content such as
suaflower combined expelling plus solvent process is used,
leaviag 0.5 to 1.5% oil in the meal.

For efficient recovery of oil and production of
low fibre meal the aved is decorticated before expelling,.
The hulls are about 25 to 27% of the seed weight, By
efficient decortication 17 to 18% hulls are removed and

the rest goes in the pake or meal, Protein in the



i30
decorticated mecl is 45 to 46% yith‘17 to 18% crude fibre,
In USSR the hulls are sowetimecs uséd for manufacture
of alcohol, furfurol yeaot and as basic material for
chipboards. liostly they are used as fuel in fectories
for stean generetion. In the United States the Bulls are
ground anc pelleted with various rations of alfalfa neel,
thus producing a high quality roughage for ruminants.
Dry'flower-headsao€1dics after ihreahing
contain about 9% protein/g to 6% fat, and can be used as
a cattle feed, These are easily pulverized into a flour

end nddedéo animal feeds, They may also be used iocally

ag a fuel for cooking,

Proliminary'1nve5tigntions of sunflower meal
carried out by the scientists in US ag a source of
highwprotein human food have provided encouraging results,
It does not cause cases in the digestive tract as do soyhean
meal products. So far the conmmercial use of sunflower
meal is a8 a protein-rich livestock and poultiry feed.

Research needs,

i. Variety evalustion

7e Development of production practides for
.irrigated as well barani araas,

Jdo Developrnent of harvesting and threshing
techniques

4. Developnont of a breeding programme, Priority
to be given to self-compatible varieties,

S« Development of resistance to, or control of,
insect pests and discases,

€e .Fertilizer requirementa,.
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Production targets,.
Irriﬁated arees, For the two crop seasons of the

first year sunflowar production ghould de confined to the
irrigated arecs of ‘upper and lower Sind (Divis{ogs of
Lyderaball and Zhairpur) n i the Punjéb to the Diviviong of
Gahawalpur, kultan and Sargodha, and in Bnluchictm' to
areas irrigated by 3olan and Narl rivulets near Dadu,
SiAL and Un Patt Feoden Ares and.lagirabad Sub-Division.

-

.+ Sunflower has already been
‘axtanaively teaied An-s-sdaigsonnsmeisl acale in thame
QSM'Luk of téchn.ical know how with the farners,
Unatirastive prices and absensg of negsssary narieting
facilities were rasponsible far the crop not having
carght. an ooungpc‘glll..' |
Barani Aru’ In barani areaa for the fimmt tyun

. Joax's it ahould Mw‘uwud 00 8 seai~comnercial
séale in Svaty Hnanrc 4nd Kohat Districts of NUFP, in
ux, and in Rawalpindi Division dp the Punjab, and in

10 913 inch rainfall Bone of Tpba Lchlkzni, Toba Lakri,
Subgnountane arcas Nuski, /ad and Kohlu in Baluchistan,

2uted Contracted crop targets : 100 ecrag,
| « kznged athd  pur or Zaluchiutan  Total
07770 1 1 OB 03 Go5 Je08
7070 5 4 0¢85 0o5 0.6 10,3
33;3? a 8 o 1 L8 55l
& : 10 4 1 43
‘81=02 32 30 ‘14 4 c I
=83 5O 45 o6 5 10 i35
C3e04 75 53 3¢ G 18 1c3
M=iB 00 75 36 9 10 '~9§



152k
Target far Sind The.abovencrnp—taigota—for—the~province
of Sind have been fixed in consultation with Oilseeds
Bntanist‘.ARI,_Tando_Janwuiih-Hhoﬂ“diacuoﬂicnswuerbvhold~in‘
the office of ARC Oilseeds Research Advisor at Iglamabad en
14,10.1976.

Targets for Punjab. The above targets for sunflowers

in Punjab have been obtained from a propesal submitted by

tho‘Oilaeeda~Botainiatn, ART, Lyallpus te Punjab -Govarnmend-
and the PIDB in 1974-75,

The above are conservative .estimates based on a
guaranteed price of Rs.110 per maund fer clean dry seed,
Pepending nn the suocess.of the first two years: the target

may be increased.
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. . AFPPENDIX-G
S8OYBEAN (CLYCINE MAX. 1) MERRILL

Historical Perswective
Soybeap has a fgsinating bistory, its origin 1is a oatter
of some coxitraveray but most writers deseribe 1t as ‘one of the
oldest food plants originating from China, The first written
" rocard of soybsan is found in the anoient Materies uodifa by

Unprap Shenung who ruled fhina much esrlier t.hn 2008 B.C,

Oriental people recognize i¥ as a plant vhich provides
food to serve all needs of the' family mnd is sousidered as a
universal protective fnotorli'n toc;d. It is high protein-meal
oorp; its oil is & by-product, Its proteins contain nearly
eptimum proportions of aming acids sesential for the autrition
of man and animals, °*Itg 0il is considered superior to milk
fat, Its carbohydrqtee are extremely low equal to only about
ome third of tho amount present in Wheat and Rise, The leoithin
oontents in ita oil help building nerves and mental power and
rejuvenation of endoorine glands., The same ho:l.t:hin content in
one pound of soybean flour is considered equal to four eggs.
Soybean flour Aan be blended with wheat flour for high protein
chappatis and tanduri roti. Methods have boen developed for the
Freparation of milk and Curd 2ronr soybean which have similar

mitritional properties as oowls milk,

Soybean is the largest source of edible oll in the world
U.S.A. Brazi}, China, Japan aad Indonesia are the important
producing countries, Its sultivation is now spreading all
over the world,

The history bf soybean in Indo-Pakistan subcontinent is

. difficult to trace but it can be safely said that soybean is known

in this part of the world 8ince a long time but its eultivation untill
recently remained confined %o small research plota though .eandi¥ions
were suitable for ita oultivation in most parts of Pakistan,

. "Soybean" Information Bl'lll..etin 2/197€ BCSIR Drs. G. Rehn;;,
* . Ae Khalique, Dr(Mims) F.z, Majid and Dr. M, Shabidullah,
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In Hazara district of NWFP an ind. genous variety called
Mothi is grown for feed and forege since time immemorial.

Soybean has been under investigation with researchers in
all the Provinces. in NWFP yields ranging from 29 to 42 maunds/
acre have been reported from experiments conducted by the
Economic Botanist under the International Soybean variety
perforzence Trials. Oilseeds Botainst, ARI Tando Jam has
reported yields ranging from 25 to 33 maunds per acre from the
Research Plots. Economic Botanist Baluchistan at the Agricule
ture Research Institute, Sariamb, Quetta, obtained yields
ranging trbn'ﬂs to 18 maunds/acre. Experiments are also
underway in the irrigated plains of Baluchistan, Current
experiments at the ARC Research Station at Islamabad, conducted

by the Oilseeds Advisor, amply demonstrate the suitability of
soybean for the high rainfall areas of Rawalpindi Division in
the Punjab,

Several attempt have been made during thé past two decades
to introduce the saybean in the crop husbandry of NWFP and Sind
but lack of marketing facilities reportédly frustrated the
efforts,

In 1955 the former BOM (8ind) imported 30 tons seed or
variety Hampter 266=A, for seed multiplication and planted same
with M farmers on a total area of 1300 acres in Lower Sind,.

A total production of 11002 maunds was obtained with an average
of B.46 maunds/acres,

In 1976 the crop was again rlanted on tetoceo acres but
due to poor germination and subsequent damage caused by
inprecented rain only 1882 acres reached maturnity. A total
yleld of 16521 maunds (average 8477 mds/acres) was obtained,
Arrangements have been maded by PEOC for plantimng 5000 acres
- in the Province of Sind in Kharif 1977,

In the NWFP the Provincial Department of Agriculture i
imported 100 tons seeds of the following four varieties of
soybean from USA in early 1976:

Table
SeNo,e Variety Quantity
T Bragg 70 Tons
2e Lee 20 Tons
Do . Plcket=71 5 Tons
4, Forrest 5 tons 100 tons

Contde.. JP/“‘.
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The seed was distributed to the farmers for planting in
‘different Divisions of the Province through:the Deputy Diregtops
of Agriculture as shown below:—

Table
Bragg ] Picket-?1 Forrest . Jotal
DDA, Peahawar 38 8 o2 2 b
DDA, Malakand 30 8 2 2 ba
DAL/TA Peshawar 10 b 1 1 16
¥o 20 P 5 100

The seed was initially given on seec to seed basis i.e, an
equal quantity of seed would be recovered from the produce of
tha relevant farmers and will be given to thosme farmers who do not
have seed of the new varities, A floor price of Ra. 100/~ per maund
and & guarantee for- the procurement of the entire surplus produce jms
alsa.given,

Area sown was reported to be about 2500 acres.

Result obtained
The Chairman, strategy Work Group and two members vigited

the growing areas in MFP in April 1977. The concerned staff of the
Department of Agriculture whom they met reported that the avorazgo yields
obtained. woro 6 to (5 -~~~ 2ds/acres but duc to delay in arrangements
for procurement the farmers were compelled to digpose off bulk of the
Produce as livestock feed and only about 4500 maunds seed (i.e. average abou
2g_ mds/acre) could be mrocured by the Department and the Sarhad

elopment Aythority, partly reserved as seed for redistribution to the
farmers for planting 4000 - acres in Kharif 1977 and the rest trinsforred
to PEOC for mil prooeediné.
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Botanical fentures affecting the success of the crop:
Growing season:

It is a Kharif crop.

*Researches indicate that soybean plant being photoperiod
senstive and making the transition from vegatative to flowering
stages in direct response to daylength, its flowering is delayed
and excessive vegetative growth is produced, even its flowering is
mrevented if days are too longe On the other hand the plant
flowers within 30 days, much before there is adequate vegetative
growth to produce mezimum yields if the days are too short. The
soientists have, therefare, placed goybean varities in 10 maturity
groups from (0 to VIII according to their day length end temperature
requirements, which are given below:-

Table
Day lenr*h Days to maturity
About 16 hours 105 -~ 102 days
About 14 hours 165 ~ 180 days

Foots

Soybean root system consists of a wealt-taproot with a
large number of secondary roots arranged on it in four rows and
several orders of branch roots and extensively branched adven-
titious roots., The root system would varj with cultural comditions,
Being a leguminous plant soybean is capable of obtaining nitrogen
from the atmosphere through the action '_of becterium 'Rigobium
Japonicum'. Under favourable conditious nodules start developing
on roots within a week or ten days aftar emergance but nitrogen
fixation starts about two weeks later.. At maturity the system is
extensively nodulated,

® Wilcox, J.R, Soybean Investigation USDA/USAID FEDS - Field Report
No.11 September, 1971. : '
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Stem.

Closer planting causes slendar stem, longer internodes, and
taller plants resulting in decreasod ability of theplant to stand.
If the population is optimum the reduction in row width by a few
inches would have little effect on the ability of the plant to
stand. Low population encourages excessive branching and stronger
stem.

Flowerigg.

The plant will enter the reporductive stage following the
period of vegetative growth varying with variety and environmental
conditions inciudins day length and temperature, The axillary buds
develop into flower clusters of 2 to 35 flowers each.

Pod and seed formation,

Soybean plant draws about 30% of its potassium and 4O%
phosphorus and nitrogen from the soil during the seed f£illing
stage.

Compensation
Wider plant distancing encourages excessive bpanching cone

tributing towards yields, Soybeans therefore have the ability to
compensate for the population veriation.

Maturity.
When all the leaves become yellow with half of them having
fallen from the plant.

Harvesting
The crop should be harvested soon after maturity to avoid

seed shattering. In US and other countries, soybeans are harvested
with about 17% moisturc; shattering and seed cracking occurs, resul=
ting in yleld losses when the crop is harvested with moisture below
13%. When the dry matter accumulation in seed is concluded the
moisture content drops rapidly which may cause the crop to become
too dry for optimum harvest and result in heavy shattering.

*Soybean Studies on the Production and Utilization. BCSIR. Bulletin
2/1976. .
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Environmental roguirements

*Soybean would grow in-a-wide range-of-soils. Deep and
well drained soils are ideally suited. Good yields are also repor—
ted from heavy clay and somewhat poorly drained soils but in such
soils root rots cause severe losses and reduce the yields. Worldwide
investigations reveal that the optimum FH range of soils for soybean
cultivation is 6,0-6.5. It does however grow on alkaline soils but
in such soils the micronutrient deficiencies hamper its growth.
Selinity tolerant varieties are available which should be tested.
Its cultivation in saline so0ils or soils with higher FE value
results in ins:‘reased. mortality, leaf necrosis, decreased percenfage
and rate of gérmi.rmtion, dry stem production and low seed yileld and
quality. The UN/FAO commodity-Folicy Study Team in 1975 cautioned
that much of the soil in Sind has high salt oontent and Soybean is
very-suseptible to salt.taxicity.

*Study on the total uptake of the major elements !NPK!
_conducted by scientiste in the US-revealed that a crop of soybean
which produced 3,400 k.g. of seed/ha contained approximately 177 kege
of nitrogen, 21.k.g. of Phasphorous, and 59/k.g. of potarsium. This
goes to show that for obtaining above yields these are the minimum
amunts of major nutrients which must be available to the plant.

Soils of Pakistan-have sufficient postassium but are
deficient in nitrogen and Phosphorous. It would be neceasary to
apply one bag of Diamonium phogphate per acre at the time of land
propacation to provide the required amount of phosphorouﬁ and also
some nitrogen as a starter. The basterium introduced by inocluating
the sced would take care of the futura nitrogen requirements.

*Soybean, & leguminous plant is capable of obtaining nitrogen from

the atmosphere through the action of becterium !Rhizobium Japonicums!
present in tho nodules developing on its roots. For its succossfull
growth the nitrogen fixing bacteria can be easily introduced by coating
the seed with commercially available effective brands of inoculum.

Y Soybean on worldwide basis, Wilcox, J.R, Pak. Ol1seeds atudyvgﬁa/
USAID Ist Phase Roport - January, 1971.
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Tho farmers in soybean growing countries. regularly inoculate
the seed each season beforo planting, irrespective of the fact that
there has been a nodulated soybean crop in the same field previously.
The most roeli"dle «nd iffoctive brand of comereréic] i icroonlum
io. the YITR.GIN' ‘From USAy-Pacilities cre tlso baid ‘to'be
availcble for the production of inoculum at 4.R.I. Tarnab ,NWFP.

Care should be taken to meet the nitrogen requirement of tha
plant by applying commercial nitroge~nous fertilizers if nodulation
is poor,.

Climate & temperature
Soybean varieties so for tested have withoutstood the high

sunmer day temperatures of 118 °F in Hyderabod Sind under irrigated
condition,

Soybean crop requires about 50 - 80 cm. of water. Excess
moisture or drought can be injurous to germinating seeds Flowring
and pod filling stage is the most critical when the srop must not
suffer from moisture stress. In southern Sind, the soybeans
mature successfully with about 30 acre/inces of water. Depending
upen the weather conditions and the soil type, irrigation is applied
after every 16-27 days.

Production prectices.
Sceded and seeding mathod.

Doep ploughing and a well pulverized and moist seedbod, is
ioportant for satisfactory germination and for efficient moisture
.and nutrient uptake by roots. Sced is beat planted at 12 to 2 inces
-deep, with a kharif drill in rows 18" to 20" apart and 2 inshes to
A inches from seed te ceeda 18" or & 20" wide row should have

4 to G plants per foot of row.



Seedi';\ﬁ ra*ﬁ. 52 and satiguctou stands,

A good seed 1ot has nearly 85% germination, The seed rates
would vary with the variety because of great difference in seod size
among varieties. Normally 40 to 60 Lbs. seed/acre is used for obtain-
ing optimum population of 120,000 to 1,40,000 plants depending on
the variety, the environment and the field fertility level. Soybean
has the ability to compensate for variation in population. Varieties
suseptable to lodging or thosge having tendency to branch do better
at lower populations as compared to.the lodging resistant and non
branching varieties,

Irrigntion,
Moisture stress at the time of flowering and pod development

world result in low yields. For a successful harvest, irrigation
would be required after every 10-20 days. **Soybean crop requires
about 30 acre/inches of water in Sind, *In Hazara, Parachinar and
(Kurram Agency) and Malakand it is grown as "BARANI", The rainfall
in those areas is reported to be sufficient for a successful harvest,

Weed Control.

It would be necessary to effectively cortrol.the perannial
and Kharif weeds which grow luxuriently in soybean fields during
monsoon and cause severe loss of yields. It is important to
control weeds as early as possible in the season,

Place in cropping system,

Soybean is o Kharif ecrop maturing in about 120-150 days.
In south Sind 1t is grown with irrigation and is planted in June
while the cotton is planted in April-May. It therefore does not
much affect the cotton acreage but according to preliminary
irrigation by the oilseed Batonist would partly replace rice and
sorghum, Soybemﬂhelt rotation seems ideal for that area as under
this pattorn it would not make demand for additional land.

*Report on cropping Pakistan, Department of Agriculture West
Pakistan, Peshawar Region 1969.



In Punjab it can be introduced in the high rainfall areas
of Rawalpindi division and in Sialkot District. It could also
find a place in irrigated aress of Sargodha Diviasion where cotton
fails to grow satisfactorily and the farmers are looking for an
alternative Kharif cash crop,.

In NWFP high rainfall areas of Mansehra, Swabi, Malakand
Agency and Kurrum Valley wherc there is adequate summer rainfall
and other conditions are suitable, it would however cause some
displacement of barani Maize which is an exhaustive crop and its
repeated cultivation without following a proper rotation with a
legumenous crop has caused soil depletion particularly in areas
where Wheat~Maize rotation is followed. Soybean ir such areas,
besides producing higher economic returns for the growers would
help improving soil fertility. Soybean can also be interplanted
with Maize in alternate rows or alternate blocks of three to four

TOWBe

Varieties

Study by a team of experts from US uggar the auspices of US-
~ID Mission in Pakistan in 1971 and reports/various agricultural
Research Institutes indicate that varieties adapted to Pakistan
are Hill, Dare, and York in maturity group V; Hood, Lee 68, and
Davis in maturity group VII, Bragg, Semmes, and Jackson in matiruty
Group VII; and Hampton, Hardee, and Improved Pellican in maturity
group VIII, Varieties Picket~?1 and Forfeut have also been
recently successfully tested on semi-commercial scale in NWFP,
In Sind varieties Cokor 240 and I.F. 60 and Hampton 266-A have
been tested with success. It is important that the varieties
selooted are doterminate should'be in character and/resistant to
lodging and shattering,

Short duration varieties Loopa and Subesine which mature
in 80-90 days andarc recommended by oilseed Batanist Sind if it
ie desired to vacate the land earlier.



Pests and diseases,

No serious inseot pest and disease problem has so far been
reported in Pakistan except some damage by field oricket, white
ants and wq%ga fly, besides minor trouble with rost emergance
damping off/root rot, nevertheless Dr. J.R. Wilcox, US Soybean
Investigation Expert who visited Pakistan in 1971 reported that
Hairy caterpillers and sucking insects have caused damage to variety
trials of soybeans and cautioned that virus yellows of soybean
severly troubling the crop in Northern India oould be expected to
infest soybeans in Pakistan, besides over 20 different insects obe=
served on ao&béana in India could also be expected to attﬁck this
plent. Soybeans, therefore, necd to be carefully watched for the
ocourance of insect/pests and diseases in areas where we are
introducing this corp,

Harvesting threshing and storage.

*It is important to harvest soybeans at the proper time to
minimize yield losses and quality deterioration in the field, The
quality of the seed is affected by environmental and climatic
conditions from the time its moisture content first drops below
25% during the post maturiation drying phase until the seed is
harvested. The problem of maintaining viability during the period
from ripening and harvest im greater in soybean than other crop seeds
since tﬁ;?%ﬁ;giglégiﬁgli;smature, it is in effect 'stored! in the
field during this periods Frequent or prolonged precipitation during
this period, results in alternate wetting and drying of the seed in

the pods causing severe deterioration,

The crop should be harvested threshed, dried and stored soon
after maturity to prevent damage from weather adversities and also
to avoid seed shattering. In US and other countries, soybeans are
harvested with about 17% moisture. Shattering and seed cracking
occures resulting in yield losses when the crop is harvested with
moisture below 13%, Sced cracking and shattering problem is also
reported by growers in Sind,

* Past harvest technology of soybean, by Dr. F.2. Majid and Lutifun
Nih&u‘, B-C.S-I.R| Dacca. ’



*The storability of seed is very guch influenced by the
degree to which the sead has deteriorated prior to storage. Soybean
sead subjected to weathering before harvest, or damugad during
threshing and or inadequately aerated during bulk storage does
not store well.

U.S. Farmers recognized early that soybean seed was somewhat
different frm most other seeds. Very often the soybean seed
ferminated poorly even Just after harvest and its germination |
gurthor decreased during storage to ths extent that by the next
sowing season'it was worthless for planting deapite the fact that
common seed saving methods had been practiceds The farmers there-

fore truned increasingly to the specinlized seed producefa for

their entire seed requirement,

Storage of soybean seed is an acute problem in sub=tropical
and tropical regions causing rapid deterioration in viability and
the seed quality and also favoured growth and activities of
undesireable pests and moulds etce

Dr. N.G. Mamicpic conducted a study on seed lohgevity of
soybeans in relation to seed production in Philipines., This study
indicated that viability in soybean can be maintained for atleast
10 month?if the seed is stored with 8% moisture throughout but
very drastic loss of viability occurs when geed is stored with
12% or higher moisture content. When stored in poruus bags, the
moisture content in seed increases from 8-~12% in less than a month
if the RH is high. For 5 months storage, drying seod to 8-12%
initial moisture content andpr.ci.;¢ in Jute or other porus bags
in ordinary room should keep it in good condition. But for 10
months storage, seed must be dried to 8% moisture content and kept
in vapour proof or air-tight containers to maintain viability, Yet
an extensive (on the farm) storage study in U.S. indicated that ir
moisture in seed was held in safe limits, most other storage problems
were minimized. At 10% moisture content or less, soybeans remained
in good condition upto 4 years and with about 12% moisture, germination
declined considerably in the first year and was down to nearly Zero
after 3 years.

* Drs. F.Z., Majid Lutifun Nihar, BCSIR Laboratories, Dacca "Rust
Harvest Technology of Soybean, "
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In Bangladesh at tho B.C.S.R. Laboratories and in India at
the Central Food Technological Resoarch Institute (CFIRI) oconsidorable
work has been done on the problem of rural stornge and suitable methods
have been developed keeping in view thc poneral level of literacy o?f

the farmers and resources available to them,

Processing and utilization

Modern solvant extraction equipment is used for processing
soybeans for obteining maximum recoveries of both the oil and the
protein. Experimental processing by lever Brothers with 100 tona
seed purchasod free PEOC in 1977 has whw, 2148.% 0il and 78% meal,

T .. seed contained 23.6% oil with 6.8% moisture,

With increased produétion the problems connected with the
disposal of soybean meel after oil extraction, would arise. There
will be a strong competition from major producing countries in the
world market, The example of 1974-75 is before us when Pakistani
011 Millers were compelled to shut down their solvent extraction
plants because of Brazil dumping the soybean meal in the Europern
market at a throw away price, which rendered solvant extraction
economically unfeasible in Pakistan,

In order to avert recurrance of such a situation it would be
necessary to consider the possibility of setting=up cattle feed plants
in the country and to convert the meal into livestock feed for domestio
. sales as well as for export. The other basic material for the manuf-
acture of live~stock feed is the molasses which is already available in
the country in substantial quantities, There are 25 sugar mills already
in production in Pakistan, besides a large number are under construstion;
manufacture and export of of eattle feed would not only solve the problem
of disposal of the meals and the molasses but would also help in impro=-
ving the operational economics of the solvant extraction plants.,



Research

In barani areas of N/FP the Provincial Department of Agrie
culture has recently undertaken a systematic programme of adaptive
research and demonstration, Under this scheme which commended in
Kharif 1976 and is known as Borani Apriculture Development Project,

a five years phased programme has been launched to demonstrate
successful production technology of different crops including soybeans
under dry farm conditions,

For the first year it had been decided to conduct adaptive
research inordpr to obtain needed infornatioﬁ on fertilizer requiree
ments for soybeans under barani conditions and to determine the
suitable varieties, Thig work would prove extremely useful in the
promation of soybean cultivation in barani areas of NWFP which
constitute the major portion of the arable land,

In the barani areas of Punjab also a similar Project has
been launched. It would be useful if in this province as well
soybean adaptive research is undertaken by the barani project
authorities,

Cr A ucti n t'rhets,
Guided and contracted crop targets are suggested as below: -

Soybean Punjab  Sing NWFP AsJ.K Baluchistan Total
1977-78 0s5 5 5 0.5 - 1
197879 1 10 10 1 - 22
197580 2 20 16 1 - 39
1980-81 5 25 20 2 - 52
198182 18 50 ko 2 - 110
1982-83 35 75 50 5 - 165
198284 hs 100 78 8 - 231
1984=85 60 100 90 1% - 254
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SAFFLOWER

World Importance

Until recent years safflower (Carthamus tinctorius) was confined
to regions of Asia, Africa and Eurcpe where it had been grown for centure
ies. In Inda, western Turkey and Upper Egypt it was and is grown for its
oil, and oil extraction was accomplished with rather primitive equipments,
Over a much larger area, including most of the Middle East, safflower is
grown for its flowers which are used to color foods, During the last %0
years, and particularly during the last 35 years, safflower has been
established as an oilseed crop in the United States, Australia, Mexico,
Spain and Portugal. Its success in the latter countries has stimulated

renewed interest in its potential as an oilseed crop in Asia,

Hostory and Importance in Pakistan

Seed of safflower can be purchased in bazaars of most towns of
Pakistan, where it is found in shops that specialize in the sale of plant
materials for medicinal purposes -« such shops are called "pansaries". Such
seed is probably locally grown, but may be imported from India,

Safflower is grown on a very small scale in the vicinity of Gujrat,
where it is used as a fodder crops There it is grown as follows:

1) it is sown in late Soptember and early October with wheat; 2) it is
harvested as green plants before wheat harvest and fed to livestock;

3) it ie harvested for seed in early April, about the same time as, or

not long after, wheat harvest; 4) both spiny and spineless, and red- and
yellow-flowered, types are present; and 5) rust is present in amall amounts,
Over the years production has decreased,

Safflower is grown on the tributaries of the Indus River (at Gilgit
on the Gilgit River, and Karimabad on the Hunza River). The flowers are
used to color foods, and are crushed to from "pills" which are reported to
have medicinal propertics. The seed, apparently with the hulls removed, is
used as an ingredient of cakes, or '"chappaties", and eaten on sﬁecial
occasions,
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A serious weed in dryland areas of Pakistan is a close wild relative
of safflower (C, oxyacantha), locally called "pohli", It often remains as
& rosette in wheat fields until after harvest, when it sends up strong
stems with abundant branching. Pohli apparently draws on soil moisture
below the level of wheat roots. In this respect it is similar to culti-
vated safflower,

Safflower has been grown on a small commercial scale inSind
Province during the last two years, Planted in November, it performed well,
and matured in April or May, In 1976=77 1t was severely attacked during and
after tlouuring by a leaf blight caused by a Ramu;aria or Alternggia 8species

Pakistan in that year. Some heads and some Plants were attacked by insects,
Farmers complained about the spiny nature of the imported variety,

Betanical Features Affecting the Success of the Crop

Growing Season, The minimum growing season for safflower is about
120 days. Thig assumes that there is g very short rosette period, and good
growing conditions prevail, However, if sown in southern Sind Province in
November, it wil] flower in February and will mature in April, or about 150
days after Bowing, At Islamabad, if sown ip December, it will flower in late
April and will mature in June, 180 days after sowing. Where winters are
cooler and more prolonged the growing period will be 200 dayse It matures
about one month after wheat in Pakistan,

Rosette Stage, After emergence from the soil the young plant
Bpends some time in a rosette stage, the time varying from a week or so to
two or three months depending on the variety, the temperature and day length,
Vhen planted in the fall angd winter,‘and the temperatures are cold, the
rosette stage i prolonged, but when Bown in the late 8pring when tempera-
tures are high and long days prevail, the rosette stage 15 short, Some
"“winter types" must have a period of quite cold temperatures before they
will advance beyond the rosette stage., The rosette stage is a critical
stage in development because rapidly elongating winter weeds may grow over
the zafflower and seriously reduce yields,
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Stems, The stems of safflower vary from 6C cm to 2 m in height,
depending on the variety, the environment and the planting date. The
8tems may have few branches, usually concentrated at the top of the Plant,
or they may have abundant branches from the top of the plant to the bottom,
The number of heads varies with each variety, Yield appears to be associe
ated with head number,

Spines, Most varieties of safflower grown for oil. are spiny, the
degree of spininess being variable with different varieties, In the United
States spiny varieties have been higher yielding and have had higher oil
oontents compared to epineless varieties, 1In India spiny varieties have
been damaged less by virds. Farmers in Pakistan have expressed reluctance
to accept safflower as a commercial crops because of the spines., Fortuna-
tely spines do not develop on the lower laves, but reach their full develop-
ment on the margins of the upper leaves and the bracts (modified leaves)
around the heads, Also, if plants are grown close together, branches will
be zonfined to the upper part of the plant, This means that the plants can
be harvested by hand as long as they are handled at the base of the stem,

R Compensation, By compensation is mrant the ability of the plant
to‘compensate for differences in Plant population, or for loss of part of the
plant to insects, When safflower is sown in the fall and has a long time to
develop, differences in seeding rate have very little effect on yleld., On
the other hand, when sown in the spring, and the development of individual
plants is restricted because of the short growing season, thin stands will
result in low yilelds, In a somewhat similar way the plant will compensate
for insect damage if it occurs early in the season in a fall planting, but
the compensation will be much less if it occurs late in the season or in
late-sown safflower,

' Roots. Safflower has strong and long roots which penctrate in deep
fertile soils to depths of more than 3 me In India and in California saff-

lower in such 80il that is well supplied with water prior to planting can

complete development with no additional water, '



Lack of seed dormancy. Present commercial varieties of safflower
have no seed dormancy at maturity. This means that prolonged rains at
harveet will cause the seed to germinate in the head, thus lowering the
quality of the ¢rop, and ruining the seed for planting purposes., For
this reason it is importent to plan the cropping season for safflower to
permit harvest to be completed before summer rains begin, For the same
reason harvested plants should be threshed Promptly, and should not be
exposed to continuous rain,

Environmental~Re uirements
=8 _Nequirements

Soi

Deep, fertile, and well drained soils are preferred. Heavy soils
with good water holding capacity have been most productive. Sown in shallow
s0ils safflower has not performed well, presumably because there is insuff{-.

cient space for good root development,

Safflower is similar to barley in its salinity tolerance under
dryland conditions, but slightly more sensitive than barley, cotton and
Bugar beets when irrigated,

The plant does not have any ill effects on the soil, 1In fact,
there is some beneficial effect (as measured by improved infiltration rates)
from the agressive root system that penetratea deeply into the 50il., Under
dryland conditions it will exhaust the 80il of moisture down to depths of
2 to 4 meters,

Climate

Atmospheric moisture, Above~ground parts of safflower plants are
8ensitive to atmospheric moisture, primarily because it makes them more
sensitive to diseases, Sensitivity increases with later stages of develop-
ments. Most serious in Pakistan are the diseases caused by Ramularia and
Alternaria, both usually severe after winter rains when plants are well
developed, Botrytis blight and rust can be severe {if humidities are high,

Temperature, Frost resistance of safflower depends upon the variety
and stage of development, In the seedling stage most varieties will tolerate
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temparatures down to -7°¢ 4f they are hardened to cold, but will be
damaged if growing rapdily, Onoce out of the rosette atage, temperatures
Gown to =4°C will cause damage, and in the bud or flowering stage any
temperatures below freezing will damage at least the developing flowers,
Winter type varieties are being developed in Iran that will tolerate
temperatures down to -15°C, if the plants are in the rosette stage,

Bafflower is quite tolerant of high temperatures, if roots are weil
supplied with water but not waterlogged. High temperatures combined with

high humidities have an adverse effect on pollination,

Wind *
Safflower is resistant to lodging caused by wind, if good stands
prevail, because the plants interlace their heads and support one another,

Water

Water consumption is maximum during the period of greatest vege~
tative development, just before and after flowering commences, Consumptive
use studies in Arizona, USA, indicate that on a hot day in May safflower
will use 12 mm (0.5 in) of water, compared with 10 mm (0.4 in) for cotton,
During the growing season it used 113 mm (44 4n). Somewhat less than this
is required in northern California, where it is estimated that about 650 mm
(25 in) of available (not applied) water will give a yield of 3,000 kg/ha
(3247 md/A) or more. Under dryland conditions at least 450 mm (18 in) of
available water will be required to produce 2,000 kg/ha (21.8 md/i).

Roots of safflower are sensitive to excess amounts of water, Flood
irrigation, where water stands even for short periods of time, will often
bring on a Severe attack of Phytophthora root rot. The disease is magni-
fied if temperatures are high. Young plants will stand temporary watere
logging if temperatures are below 20°C. Because of root Gensitivity to
8xcess moisture, water management is extremely important.

Place in the cropping system

As in other purts of the world, safflower will compete in most
cases with a cereal crop for a place in the cropping system. In Pakistan
wheat will be the Strongest competitor. In most situations where October



or November plantings are made, vheat will be a better choice because it
will quickly cover the ground and compete better with weeds, It will also
mature earlier, and permit timely land preparation for a summer érop.
However, where plantings must be made too late for optimum wheat production,
safflower should be a good alternative crop, late planting may be necessw
ary in the following situations:

1) After cotton, or other late harvested crops,
2) After rice -- i.e. dubari lands,

3) On land flooded by summer rains -- Kucha lands
or riverine tracts,

L) In barani situations where a moist seedbed cannot
be prepared until late winter rains occur.

Safflower has done well on land with a high water table, perhaps
b to 6 feet below the surface of the soil,

In making a decision to grow safflower, it should be remembered
that it will mature 4 to 6 weeks after wheat,

Meriting trial in Pakistan is the culture of safflower with wheat
or gram (Cicer arietinum). In south central India safflower is some~times
sown in single rows alternating with 4 to 5 rows of wheat or gram. In
barani situations in Pakistan, where the soil is deep and well supplied

with water, afflower may prove to be a successful substitute for pohli,
Like pohli, it should make much of its growth after the wheat or gram, and
should draw on moisture supplies beyond the reach of the roots of other

crops,

Safflower should not follow safflower because of the danger of
building up diseases in the soil.

Varieties

For the immediate future the best source of varicties will be the
United States. In the Unites States most of the commercially grown varie-
ties are being developed by private companies including the following:

Cargill Incorporated, Route 2y Box 5240, Dixon, CA 95620
Pacific Oilseeds Incorporated, P.O.Box-1008, Woodland, CA 95695
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Cal West Seeds, P.0.Box 817, Woodland, cA 95695
Anderson, Clayton & Company, P.0.Box 2988, “hoenix,Arizona 85036

USDA and State researchers in the USA are developing some varietieg
also, Inguiries about varieties should be directed to:
Department of Agronomy & Range Science, University of
California, Davis, CA 95616

Department of Agronomy, University of Arizona, Tucson,
Arizona, 85721

Of the many varieties developed by public agencies in the United
States, Gila has been the most successful both in the US and abroad, It
has performed Jéll in Sind Province and in tests near Islamabad, Seed
stocks are available in Pakistan from the Pakistan Edible 041 Corporation,

Two types of.safflower are available, one with high levels of
linoleic fatty acid in the oil which is the principal safflower 0il of
commerce, and the other with high levels of oleic acid which is increasing
in popularity, Details of these two oils are given below under Processing
and Utilization,

v All commercial varieties available from the United States will be
spiny. They will vary in oil content, but those developed most recently
will have oil contents abova 40X,

Safflower varicties are available in 1imited amounts in Iran from
the Oilseed Research and Development Company, 146 Shah-Abbas Kabir Avenue,
Tehran, Iran, Both spiny and spineleas varieties are under development,

Propagation of varieties in Pakistan, Tt is important that Pakistan
develop its own safflower seed stocks of both introduced and locally deve-
loped varieties, Safflower presents no difficult problems in seed propagation
because it ig highly self-pollinated, -Nevertheless some outcrossing does
occur, so it is hecessary to ismolate meed multiplication fields by at least
1000 feet from both domesticated and wild safflower. Seed should be handled
carefully to maintain high levels of germination, The tough flesible hull
of the seed wil] often show no injury, but the seed inside may be severely
damaged - thig ig called invisiblo seed injury,
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Planting seed should be treated with a fungicide to destroy
disease spores on the surface of the seed and to give the yorng seedling
some protection during the first few days after germination.

Breeding programse. Introduced varieties are being evaluated at the
provincial research institutes and at the Pakistan Agricultural Research
Centre., Breeding programs are being, or will be, initiated at the Tando jam
and Punjab Research Institutes,

Production Practices

Seedbed preparation. Seedbed vreparation will be similar to that
for mustard and rape., Seedbeds prepared for wheat should be satisfactary
also, if care is taken to have moist Boil close to the surface,

Where irrigation water is evailable, it will be advisable to
supply water before planting, sufficient to moisten soil to depths of
2 meters, This, of course, will not be necessary after a crop well supp-
lied with irrigation water.

Fertilizer applications, Nitrogen requirements will be slightly

higher than for wheat. Where N is known to be scaree, 75 to 125 ig/ha
should be applied under irrigation or where the soil is well supplied with
moisture, and 20 to 50 kg/ha under barani conditions. Where phosphorus is
needed, 60 kg/ha of Pao5 should be applied. In California banding of
phosphorus one inch below the seed has been more effective than broadcast

applications,

Seeding methods. ‘orldwide many methods of seeding have been used,
Best results have beep obtained where seeds have been drilled about 2 to
3 om into moist s0il == this will be 5-6 cm if there are 3 cm of dry soil
on the surface, Because it is inadvisable to sow more than 6 cm deep, it
may be necessary to plant the seed in furrows 5 to 6 cm deep. Broadcast
plantings have been successful if the seed can be placed in moist soil,
Safflower should not be prlanted in dry soil,



= 154 :=

Seeding rates. Recommended seeding rates are as follows:

Situation 15«30 cm 45260 cm
—_— Fow spacing Eow_spacing
kg/ha kg/ha
Dryland 22/33 17=22
Irrigated. 284y 2228

In rows spaced 45 cm apart, 22 kg/ha amounts to about 8 seeds per
30 em of row, To seed 33 kg/ha in a multiple row seed drill adjust the
drill to sow 22 kg of barley or 50 kg of wheat per hectate,

Seeding rates should be ad justed as follows:

Decrease seeding rates in very early plantings, and increase
them in later plantings when plant development and head number
will be reduced,

Increase seeding rates with large sized seed,

Increage 8eeding rate about 20% for broadcast Plantings
because many seeds will be too deep to emerge or too shallow
to germinate,

Satisfactogx Stands. For close drill Trows or broadcast stands on
dryland, there should be 3 to 5 plants per 30 om square, and under irri-
gation 5 to 10 plants per 30 cnm square,

Yleed control, Safflower is vulnerable to weeds just before and
'aftor emergence. In large part this has been a consequence of the slow
early development of the seedlings, which remain in a rosette stage for
& indefinite period., For this reason it is important to avoid fields
where weeds are known to be a problem, Furthermors, seedbed Preparations
' and timing of seeding should be Planned to permit the safflower seedlings
to be free of weed competition in early stages. Once stems are initiated,
safflower becomes a good weed competitor, ‘

Irrigation, Two features of the crop affect the nature and Buccess
of irrigation: a) its susceptibility to Phytophthora root rot; and
b) ite deep root system,
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Complete crop failure has often followed surface irrigation, with
the damage usually associated with Phytophothora root rot. For minimize-
ing damage from this disease the following rules are recommended:

a) Use the most resistant variety available,

b) Preirrigate to raise soil moisture levels to field
:apacity to the depths of root penetration between 2 and
meters,

¢) Plant on beds, which permits better water management and
lets the base of the plants dry out more quickly after
an irrigation.

d) Irrigate in every other furrow, alternating the furrows
with each irrigation.

e) Irrigate before the plants are stressed from lack of
water (evidenced by lower leaves drying up)e

2) Avoid prolonged irrigations, especially during warm
weather -~ the surface so’l should be drained within 48
hours of commencing an irrigation, and ponding should be
avoided.

g) Continue irrigations unt11 after full bloom, for maximum
yields,

h) Where salinity is a problem plant the seeds on the sides
of sloping beds, eince the salt acoumulation is greatest
on the ridge,

Harvesting and storage. If safflower is combined directly, harvest
should be delayed until the moisture content of the seed is 8% or less, This
will be when the seed of the latest heads has turned white in color. Combine
equipment is the same as that used for barley or wheat, but with the follo-
wing adjustments:

a) Reel speed is about 25% faster than the forward speed of

the combine.

b) Peripheral speed of the eylinder is 750 to 900 m (2,500
to 3,000 ft)/minute if harvest is for shipment to an
oilseed processor, and 600 to 750 m (2,000 to 2,500 ft)/
minute if harvest is for seed for planting.

6) Clearance between cylinder bars and concave bars is
160 to 1,5 cm (3/8~5/8-in), -

d) Other adjustments are set to remove only empty seed,



The crop may be windrowed when the seed contains 25% moisture,
usually about 10 days before it would dry down to 8%, Four to 7 days
later it may be combined with a rickup attachment,

For safe storage, the seed should contain less than 9% moisture,
and preferably no more than 5%,

Pests

- Pests will be a problem in safflower production, In part this is
8imply because Pakistan is part of the area where safflower diseases and
insects have been present for a long period. In part it is due to the
presence of the wild species, C. oxyacantha (pohli), o' much of Pakistan,
which serves as an excellent host for all pests of safflower.

Reference has already been made to foliage diseases and Phytophthora
root rot. Verticillium wilt will be a problem if safflower follows other
crops such as cotton that also are attached by this disease,

Serious damage can be caused by larvae of the safflower fly
(Acanthiophilus helianthd), which is usually more severe in late plantings,

No safflower varieties have been identified with rosistance to
orobanche and/or dodder, so safflower should not be sown in fields where
those pests are present.

Proceasing and Utilization.

Modern extraction equipment, with minor modifications and appropri-
ate adjustments, is used for processing safflower in the United States, and
ghanis (kohlus in Pakistan) are used in India. It is not anticipated that
the extraction of the oil will present a problem, Disposal of the meal may
be a problem, as it is with other oil seeds.

The safflower o0il of commerce has high levels of linoleic acid.
Because of this it is reported to have beneficial effects in terms of lowering
levels of cholesterol in the blood, thus reducing the incidenee of athersler-
osis. The 0il is used in salad 0ils, in soft margarines, and in cooking, As
& cooking oil it tonds to form a f;lm at high temperatures, It is the
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tendency to form a film that makes the oil useful in the manufacture of
paints, varnishes and enamels. An added advantage is that the oil will
produce a varnish and paint that will not yellow with age,

Some recently developed varieties have an oil that is high in
oleic acid, and low in linoleic acid — it is sometimes called high oleic
safflower 0il, That oil is similar chemically to olive oil, It has proven
to be an excellent cooking oil, and commands a price equal to, or higher
than, regular safflower o0il. Because Pakistan wlll probably use most of
the safflower. oil that it produces for cooking purposes, it.should seriously-
consider the production of high oleic oil,

The value of safflower meal is related to its rrotein content,
There is a good market for the meal in the UBA, and a good market for the
oilseed cake from ghanis in India,

Research needs

Research needs in order of decreasing priority are:
a) Variety evaluations,
b) Development of production practices after rice.

¢) Development of production practices for follded areas =
kucha lands and riverine tracts.

d) Development of production practices for barani areas

e) Development of production practices for irrigated areas.

?) Development of improved harvesting and threshing techniques,
) Evaluation of the World Collection.

h) Development of a breeding programme,

i) Evaluation of products from crosses of domenticated
safflower and pohli,

Production tarpgets

Necessarily for the first Year or two safflower production will be
scattered over areas where it has some promise, These will be on dubari



lands of 8ind and Baluchistan Provinces, on riverine or kucha tracts ang
in barani areas of northern Pakistan, Acreage will increase as the best
Areas are identified and as production practices improve. Centres of
rroduction should then develop.

Acreage targets are as follows:

Punjab 8ind - NuFp A, J.Ke Baluchistan Iotal

1977-78 Be5 2 - - 0,5 3
1978~79 2 ” - - -1 10
1979-80 5 10 - - 2 17
1980-.81 15 25 - - 5 ks
1981-82 20 bo - - 10 8o
1982-83 35 75 - - 15 125
1983..84 €0 100 - - 20 180

198485 8o 100 - - 30 210


http:1983-.84
http:1978-.79

