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SAFPLOWER o RRVIAW
(4) uedgergl accouns of Safflower i-

(I) Igtroduction i~ (;//’

Amoag the oil seed crops, sarflower (farthamus tinc-
torius L.) & Coupies middle position in tne éuitvaIIOn. Sa-
iflower, has buen recognised as a crop of economic importauce
8inoe many ceanturies us & source of oil, food, foodder aud dye.
Safflower svands ax middle position 1n cultivation amoug oil
seod crops. Ueuorully CLop 18 grown 1in rabl season under the
rainfed area. &uesides Iudia, VU.S.A. kexico, Fthiopia, Spain,
USSR and Australia are the safflowur growiug countries. 1nis
orob has veen gross.iy nsglected 1u Iudia and 1ts cuitivation
i confiped t0 marginal iands af eitner assured rain faii or
drought prone axeas, purely uuder raiufed couditions with ao
fertilivers and plant protectlons wiXmism @easures. <1Tne orop
18 tairiy reeistvant to saliuve couditious 1o Iudia. the saffi-
ower 18 Loowh by different uwumes i1u differeut languages.

Sanskrit - Xusuwbha, Arsbiau - Kurtum, Persian - Kasnie
raln. Hindl - Kueua or sarre, Bengaii - Kusuam, Ausuapibiii,
vujeratai - Kusumoo, Maratnl - Xardai, Kurdi, Tamil - Sendurs~-
kam, !olugu - Kuabuﬁbs or Kusuma, Aacuada = Kusumoe, Punjabl -«
Kasumbe, Bindhi - Pavani, Oriya - kusum sud iu Assamese- Jafrao
(watt, ot «l 7909). '
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1t 18 very weil realived that the saffiower is more

stable, productive and proritabie than any other irrigated

rabi orop.

(11) 1y and Histor
Tne ocultivated rqrms or suttlower are supposed t0 have

originuxod either rronm éarthamua lagatus Mpn. (Saffron thistle)

or éﬁwpgggga exyacantna Bieb. (wiid saffiower). Iu lpdia,
the cultivatiou of sarfiower in anciwvat eitner for its dye or
oli. Ociginuily the dye was the main reason for its cuitiva-
tion, but the iutroduction of cheap auiiiue dyes have replaced
the natural prodﬁot and this iudustry ie gavatiy affected. <tne
crop im now grown for 1ts oil, although a swmall mamouans of dye
18 ssill produced.

Vuvidoy (195)) hus suggested three centires of origiu
gor safflowere ‘hese are i) Iudia 2) Iraao Afghanistan,
3)Rshiopis. This also supports the view of Kupsow (1932) De
Candolle (1890) is of the opinion that the undoubted ancient
cultivation hud oeen established for both India aud Atrica.
Probably Carthague gggégqgigg might be tound wild ino the ioter-
mediate oouutry Arabia. In Chipa, Safilower (Hunghua or red
fiower) wua introduced in the second centhry Beve (€F Breikaon-
neider 1870).shaxpr According to Beecn (1963] tne primary

ceatrea Or origin are Abyssinia and Afghanistan.
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(I11) pistributiou s-

The cultivution ot saffiower is spread over various
parts of une World from tropics to temperate zoues. It exte-
nds from Ipdia, China and #&ast Iudies to persia, Caucasus,
sgypt, Ituly, Germauy aud Spala. It was Lately introduced in
Australia and v.S.A. dow-a-days besides lndia, the important
safflower growlug couutries are U.S.A., Mexico, Ethiopia,
Jpain, USYR und Australiae. India is the largest sartiower
producer and grows wull over 75 perceut of the total world

acQrage.

(Iv) Arew gnd Production i~

In Iondia, the major aaftiower production is Tound 10
the Btates of Maharashtra (about 64.4%), Karocataka (26%) and
Abdhta Piadesn (u») 4t 18 als0 ocuitivuted in Madhya Pradesh,
Tanilnadu and Bilnar. Howewer Hsnafashtra ranks rirst io Iadia
both in area (77%) and productiou (72%) ot safflower. The
total area, production and average yield of oil sewd crops of
Muharashtra during the year 1983-64 wus 22.47 lakh hectores
14:30 lakh toures and 636 XKg/has: respectively (ses tabae 1),
The total area production and yield of sgfrxowo: duriaog the
same year inylanaraahtra wad 5.68 lukh hectares, 3.73 lakh to-
noes and 657 kg/ha respectively (see tabie 3). 7The rate or
productivity of safflower in Maharashtra 1s higher (657 Kg/ha)
a8 compared to average productivity rate.in India (527 Kg/ha),
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duriung tue year 1983=84, Iu India this rute im very Siow as
compared with other couutries. The arew, productiou and yleid
or difterent oil seed crops in the year 1950-8) and 1934-85 is
depioted iu Table 3. As compared to ditrerent oil seed crops,
the area, production andy yleld of safiiower has increased
cousiderably 1o the year V934-355 thun the year 1980-81,

It is grown mainly on neglected land and in two agiocl=-
imatic sones vis, Jcarcivy sone having raionfeil below 700mm
aud assured ruinfull Zone haviug rarutail from 700 to S00 mm,
It is mainly grown iy Ahmwdnagur, Aucangubad, Solapur, Pups,
Satara, Bhnir, Osaunaubud, Parabhani und Buidhaoa districts of

Maharashtra.

(v) ' Yractices i=

Sarfiower 18 maiuiy grown in India for its oil. It 18
cultivuxad on & rainted wm wellas irrigated crop. It 18 mostiy
grown witn whewt, barley, gram aud rubi Jowar &8 three rows of
safflower atter every niue, twelve or wore rows of main crope.
Sometimes due t0 its spiny nature, it is sown as vorder rows to
protect the cropa of wheat, rabli jowar etc. from cattle treapass.
Occasionaliy it 18 grown &8 & second croy affer eariy maturing
Kharif oraop e.g. green gram (mooag{ biack gram (Kash), grousduut
coriander etc. According to Veeranoa et al (1950) and uiﬂhg
et al (1985) Lybrid Jowar io Kharit followed by saffiower in
rabi a8 proritable under raisred conditioums, However, Veeranna

et aL (1977) and Ranga kao (1982) Suggested to include a legume
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crop in this rotation wnica improver soil productivity and ;.
uitrogen economy. HRecentliy hikam et al (1W7) conoduded, after
a two years field atudy, that saffiower suppressed intercropping.
But a practice of sole cropping of chickpea with '‘Bhima' saff-

lower variety iu & ratio of 311 givea waximum monetary returns

(Be.8265/ha).

(a) Soil 1= Being u drought resistunt crop sufflower can be
grown on variwse typesm of soils. Generally well dralned deep
ploughed and fertile soii with a tirm sub soil (PH =7 ) is used.
Any 901l will be suitubie ror 1ts cuitivation 1f irrigation faoi-
lities ure wvuilubie. The clay s01l is used in dry land under
irrigavion. Iu california residuwl moisture io rice growing
clay soil 18 uded for satfiower, while medium textured soil us-
ed for surfuce irrigation. Shallow soil is not benericial. The
aaliné 80il wnd buéic or acidic soii are 0ot userui tOo salriow-
er (scheibe, 1939). The soil conturniug lime 18 vegeticial
(Rabak 1935). Oo neavy soil it may be tollowed an early Kharir
crop such as green gram, black gram, coriander or early ground-
nyt. Oao lighter soil, it is takeon w3 euntirely irrigated.s Orop>
rotuted with Jowar, wheat, Bajara oc oven rice. (aiyer and Yey-
naparayan, 1944). Soil rich in pitrogen gives only profuse

vegetative growtn,

(b) Climgte s~ The sufrlower is mwiruly growu during rabi, pri-
marily &8 « raiated crop. In some areaB it is raised undﬁxvirr?
igation but does oot favour extremes ol either heat or cold.

The excess of rainfall or bhumsdity causes rungal d1aeuBes. water-

10gging Causes,. Substantial fall in seed-yield. Heavy rain



duriuy tlowering seriousiy affects poilinution and the rain
after éaowering may discolour the seed und reduces oil coantent.
Eventhough it is & drought resistaut crops, it require adequa~-
te amount ot moisture during sowiug period. 7The 8o0ll tumpera=
ture is also importany 3 1t must be between 5°C to 16°C (Sch~
eibe, 193y) Noresy et ai (1984) studied cultivation practices
for teu yeaurs and then soncluded that the base temperature use-

ded for sarflower is 6°C.

(¢) nd Pre tion ¢=- The land is prepared eccording Yo the
requirements Or the main rabi crop. Oww or two ploughings after
raius foldowed Ly orusuiug removal or stubbles, aud then repea~
ted harrowing duriug early raius ror the 00nse§vatxon ot moiatu~-
re and removal of weeds wre done prior to sowing. Generally a
tirm subsoil with moisture at about 2.5cm below the free goil
surface is the vest under rainted couditions. According to De~
-shmukh (1988) oue deep ploughiug and two harrowinge should be

done ot 90 cm wide ridge furrow system or flat beds.

| (a) 8owiug s~ The seed rate, sowiug method wud sowlug pecriod |
“re very important aoﬂfasétho~yie¢dwiaw00ucasnod*iﬂ~aa££¢ewer.
50 rer tue yield is concerned ip sutrilower. Ilu Iodis safliower
is sown iu septemper wnd october, however the 2ate or early so-
wing reduces the yield considerably. <Tnis sowing period aiso
varies with oountry. lu bast Puxistau first week of November is
tue best #owlng period (Rahman,gj al 1969). In no:the:n‘Cnlifbé

-rpia sowing is dope iun early April. Iu western Plains and near
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Canadian region the sowing in eariy spriay is favoured (Cinans-
v9u and Haffman, 1950). The spaciag i8 very importaut 1ia
safflower. Geuerally seeds wre drilled in closely spuced rows
than broadcssting. Accordiang t0 sheelvantar et al. (1978)
30om space gives higner yleld. But rucentiy Deshwuxh (71938 )
showed that 45cm apacing~givaa maxiwum yiedd ia safflower var,
NRS 2V9, while plant to plant spaciug should be 20ca.

The seud rate vari¢s according to the nature of soal

fertility wud the nuture of the crop (pure/mixed) and it is

sbout 5~=12 Kg/ha.
(¢) Water Heguirement i~

The scheduling of irrigation has been studied extensi-
vely (Randhuuargg ul,1986). The pre-planting irrigation is
necessary wund depth of 5om is wleo iwmportant for higher yield
(Dauley et al 1975 and Veeranna et al 1976). Eveanthough saff-
lowsr is grown w8 rainfed rabl orop, it requiredl at loast 3
irrigutions (Deshuukh, 1958).

First - Pre-planting

Second =~ 35 days after planting (early elongation stage’

Third <« 67-=70 days after plunting

| (bud stage or flower initiution stage).

Sowetimes four irrigations wre given at Delhi and Rajaus=
‘then oo light soil and two irrigation under wet und nildﬁolina&’.
of Uttar Pradesh (Mahapatra and Singn 1975). Recently Sondge
et 3@26982) reported thut two irrigution gives more yield- Gen-
erally 16 to 18 inches of avallable wuter needed for a satisfac~

tory crop inm california (Knowles aad Miller, 3960), Stern (1965)
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Caloulated the avapoggranspiruxion ration (£4/€) of safflo-
wer whioh is 1.57 during elongation and 1.25 during elongation

and flowering.

(£) XYertilizer requiremepts 3= The orop responds to various

fertilikers but w fulir good responae is obaerved to nitrogen
fertiliger to incrvase height, number of seeds per plunt, seed
weight, yield eto. (Jones and Tucker 1968). 'The smount varies
with cultivation practices. Acgoording to Mahapatra et al
(1975) Sufflower crop under irrigated area gives profitable,

yield with 60-80 Kg N/ha.
The wpplication of N with pgob is very effective in in-

crewsing the weed yield ws well us totwul output of oil (Dhote
and Bullal {1964 wnd Werkhoven and Massentini 1967). According
t0 Kumel and Mobumed (1373) the application of NPK shows vuri~
ous effecty w8 N reduces the oll ocontent in seed -u;ro P and K
application inoreused iv., But later on Rahman et ul (1978)‘
studied the effect of NPK and concluded that seed yioid igore~
af8e8 upto 624 g per pot with the application of 401b ¥N+30 1b
P205 + 301lb K,0 per hectare. There is positive correlation

betweon seed 0il wund carbohydrates while negative correlation

between seed 0il wnd protein.
() XYield i~ The yield of sufflower depends oo many factors.

The maturity period is 120 days which also differ with variety.
Generally the averuge yield is 400-500 kg/ba but in mixzed crop



it is 100Kg/ha. The late planting decreasea yield and oil
content (Luebs et al, 1965). According to stern and Beech

(1965) the highest yield i®s obtained when the crop planted at
the rate of 100 plants/mz.

(h) Crop Pooteotion s-

(I) Diseases :~ Satflower is known to suffer from a nuaber

spot, root rot una wils, Thoy cuuse considerable damuge to
the orop.

Sartlower crop i® reported to be attacked by three rustis
vig. (I) Puceinis carthami (II) Puccinia verruca and
(111) Aeoclaium curihwel, The symploms uppesr from Jubuary to
March. 2This wmay be controlied by veed treatment with Agrosan
G.N. or by burning inrocted parts or by growing diacar resis~
tant varieties., Singn (1956) reported that rust can be contr-
olled by 3 sprays of 0.05% tridemorph or 0,15% tniophangge me =
thyl or sxx O.1% triudmefon. Cercoapora leat spotr caused by

cercoaspora curthami is controlled by seed treatment with 2%

copper sulphate or by epraying 1% Bordeuux mixture. Altervaria
leat 8pot cuused by Alternuria Carthami can be controlled by
spraying Bordeaux mixture (4314150).Wilt of satflower caused by

¢l
sclerotinia sderotiorum is serious uader high rainfall areas

and it can be controlled by ciean cultivation practices. Rece-
ntly Diaz 6% 3;1(1955) reported that wilt of safflower is ca-
used by verticillium dunliae in aAnddlusia (Spain). Root rot of
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sartflowet caused by phytophthora drechsleri can be controlled

by growiug disease resistant varieties.

(II) Pest i~ Pesta are more dungerous than the diseuses

and cause considerable losses and dumuge to safflower. Diffe-
rent.8.afflower aphids were reported in India. According to
Jagtap et al (1985) surflower aphid 'Urdeucon ggffggg;; HeR. L.
is the most notorious pest causing loas in yield about 20=25%
in Andhra Prudesh and 35% Madhya Prudesh and compiete loss in
yleld 1f no meﬁaures were taken in cuse of late sowing ocrop

in November in Maharusntra. Pruthi aud Bhatia (1940) recorded

& maggot Acanthiophilus helianthii, lossi on safflower. Aphid
macrostatum, Dactynolus Curthami, H.R.L. is also a major pest
af saffliower in Maharashtra.

Recently Ghule et g}_}19d7)‘showed that sowling time
uliects aphiid uttuck aud yileld. Hathore (1983) reported that
late sowing surflower damaged more due to aphid aAttack. Jagtap
et @l (19%6) obmerved thut apnid 'Uroleucon Carthami' H.R.L.

preferred top plant parts of main 8 tem and branches é%z their
feeding and breeding.

Aphids can be controlled by spraying the crop with 0,03%
Dime thoate, 0.03% Bndrin, 0.04% Manuzoan, 0.01% fenithion 0.05%
Malathion 0.05% Monocrotophon and O.P7%, Endosulphon. However
recently pawar et 91{(1987) have shown that §.01% oypermethrin

was the moet effective treatmemnt for the control of safflower
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aphid. Halk et al (1987) reportved that aphida. (‘ygg‘_tg_goqq,

Cartbaal HeK.k. Coutralied by carbofurup 35 STD. It was fouad
suibuble without wivurde effe0t Ou gesmiumtlou and wiln & Big-
nificant iucrewwe in the plant heignt und the pumber of leaves

per plant.

(VI) Jcopomic importance s~ The safflower at preseat cultivae
t#d for oil, but in the past it was grown for the extraction
of dye. Besidea these saffiower o0il cake, vegetable, fodder
and bhull are also ecoanomically important. The seeda are used
to manufacture the alkayl resin or eaten after roasting.

Sartiower coutains 24.36% 01l wnich varies with variety
and cultivation practices. The cold g?alaod oil is golden ye~
liow and used for culinary purposes or for making soaps. The
0il obtained by dry hot distiliation is black and stioky used
tor ooatiug ropes und leather goods expowed to water. Due to
drying properties it is used for mmuufacturiung psints, varnish-
o8 sud linoleum. The safflower oil is wmixed with whi’o paiute
to reduce yeliowing effeot, Charred saftlower oil is used for
healing eores und in rheumatiss.

Jafflowmer dye is very importunt. The florets contain
two oolouring substances, a saffiower yeliow and curthamin ore
ange red pigment. According to Wada (1953) Carthamin, a oraunge
dye, is iusoluble in water but soluble in alkaline solutions.
Kametaxe aod Parkins (1910) first obtained Carthamin or Cartho-

mic and (°22“22°11, H,0, haviogs mol. wt. 450.38, meltisg point
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228°=230°C) from the florets of sufflower. The structwral

formula of it is a8 followas-

It is ueed for oolouriog clothes, for ceremonial purposes, toys,
cosmetics, aurtificial decorations as welil as food and confecti-
ouary. The dye ia medically used us stimulant msedative and in

large doses a9 laxative.

Sufflower oil cake of decorticated seed is used :: Ca=-
ttle feed, while undecorticated seed is used for mauuring pur-
poses, It is also used as organic fertilizer for improving the
conditions of heavy soil. fThe protein value is high in both
oil cakes.

The young seedlings of saffiower are commonly sold as
greun vegetable., Safflower seed hull is used to manuracture celi=

udose, iusulautions ubrusives etc.

(B) Ph ang iogl studies ipn Safflower -

Crop physiologists have a greater rale‘to play in ful-
filling the worlid's demand for food than a general biologists,
redearchiug on crops nuve made more progress duriug the past de=-
cade. The physiological studies on BufIlower are very scaanty a8
compared to other oil seed ¢rops. lMany aoieatistsfgorxrng on |

Bafflower are interested only on the cultivation practices and -
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yleld., Very few attempis have beeun made t0 grow the sarflow-
er under water strees conditious and salinity.

Seed germiuation of saffiower was first studied by
Taghaoe (1925) aud reported thut upto rmdicie initistion there
is no cnahgo in oil, proteins aud uitrogen conteut of the seed.
But in further development the 0il disappears aad nitrogen free
extract inocreases, while non-reducing sugars gradualiy increase.
The proteins are converted into soluvle form duriug ipitiation
of Lateral roots. Doroshkin and Blagodyr (1976) have shown
that moisture content of 7.3% during storage arfect. $eed ger—
nination. Leipinger and Urie (1964) nave reported that maximum
percentage of germiuation attalued in seed about 14 days after
Tlowering. Sewant (1983) has reported chromatographycally that
saffiower sevds are richer in free amino acids suoh &8 aspargine
glyciue, mpui.to. glutamate aod prolines, while oystein and
metnioniue are produced in later stage of germiunation. Tamhane
- (1923) has shown that lipaFe motivity iucreases very little in
the early stuge but enhauced in latur stagee of geraluation i.e.
plant 18 not dependeunt ou 0il io tne eariy stages of germinatiou
and utilicea other materiauls preseut.

Narkhede et al (1985) have atudied different growth para-
meters ip different 35 Indiau and 20 exotic genotypes of safflo-
wer, The purametersa Inciude plant height, nuaber of gri;nry
br.nc;es per plest, number of days of firet fiower, nuabér of
capitusgir;ggg!yiold per plant, 100U seed weight and hull coatent.
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Subbish and Swarum (1965) nuve recommended nipping of tue
central 8hoot of satfiower to induce branching and thersby in-
ocreasipg the uuaber of iuflorescences to increase the yield.
Hecently Ahmed e3 ai (1986) have reported that spraying of
growth reguiwtior (8, N =~ dimnthylaminoauccinam%g‘acid ) after
15 to 16 days of sowing givea signifiocant effect on plant hei-
gat and numver of neads per plaut. The leaf area is tne most
igportant which desotes tne photosymthetic area. MNar (1971)
have given the differeut methods to determine leaf area in aaff-
lower. The methods i1uclude 1) The planimetric smethod. 2) The
punch borer wethod aud 3) The product of leaf lengthxbreadth x
factore. Accordiug to him the last two methods are simple, pre-
cise and less time consuming. Sepaskhnan (1977) and Mehrotra et
al (1978) have reported the same metnod for leaf area determin- ,
ation; |

Aocording to Beeoh (1964) the defeliation froam the base
of irciguated safliower at the ilougation stuge, decreased asved
yield sud oil content. Urie et al (19t3) found that total defo-
iiation reduces yleld by 23% , 100 seed weignt by 7.7% test wel-
ght by 2.6%, hull by 6% and oil by 6.9%. The seeds of saffiower

by Apviewtate C1966) Stiebied

were studied”the composition of satrfiower seed and touyd Bull
40%, oil 374  Meul 23%} Linoleic acid type oils 78%5&2;0 1%,
stearic 3% and palmitic 6%. Sounders (1970) reported that hull
and kernal of saffiower seed maiuly consiste of sucrose and raff-

iuose. There were smauller smouants of D-glucose, and D-fructose
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galactions and other carbohydrate materiul wLioh appeared to
contain uronic acid, glucose, fructose aud arabinose.

The mineral nutrition in safflower ai: #lao worked
out by many workers. The majority of tnem have studied the
effeot of fertilizers on yleld. The safflower gives good res-
ponse t0 nitrogen because it increases height, number of seeds
per head, number of neads per plunt, seed weight, seed yieid
per head, heud weirght iu 8 econdury und tertiary heads but the
oil content 13 little affected (Joues and Fucker, 1968).
Ramchandram and Rao (1930) huve studied the respomse of nitro-
gen on different growtn parameters and found significant re~
sponse during elongation and flower initiation. The applica-
tion of unitrogeon led to the traunslocation of reserve food ma-
terials from #tenm snd leaves into fruiting parts durlng post
fiowering period. Yermanos ot al (1964) have shown that yield
is fuoreased due to nitrogen application but iodiue value of
0il conteut is depresved. Dhote and Builal ( 1964)reporced
that application of aitrogen with P205 is very effeotive ia
increasing tne seed yielid and oil output.

The potussiut deficiency resulted in reducing growtn
and developmeut wnd exnibited visible syaptoms of brown ueor-
otic spots in tﬂe middle of leaves (Bisbt et §£1}937). Sevant
(1983) has studied sodium, potassium and potassium : sodium
~ratio io 4 cultivars of gafflower and coancluded that_potaasiuu

is higniy mobile cation whicn accumulates in the shoot. Wnile



sodium accuwulates iu root as soddum 18 restrioted iu traasl-
ocation. werkhoven et al, (1966) ruporiud that with the ino-
rease in levels of exchaugeable sodium upto 30% resuited 1
large inoreese iu dry weight and high level of sodium affecy
adversely seed yield and growth. Yermonus et al (1964) show-
ed the effect of irou chelates &n seed oil coutent and iodige
number and reporved that application of iron ochelate did not
affect oil content and iodiue pumbers. The presence of fair
amount of iron in young leaves was 1lotially reported by Aykroyd
(1951}, Asiam (197%) studied the iunterrelatious of sodium aund
potasaium in growih of safflower. <Lhe increased potessium ia
solution culture decrease calcium and Maguesium content, while
added sodlium significantiy inocrewse magnesium coatent of atvem
and leaves but hud no effect om calciuam content {Yermouus et
81 1964). |
Recently the effects of different microuutrieuts oan
sarfiower yleld were studied. accordiug $0 Sungule et 35’(1951)
foliar epruys of 0.2% boraux, O.4/# ferrow sulphate, 0.5% &iac
sulphate to satflower at 60 and 90 duys after sowlng gave seed -
ylelda of 880, 753 aud 695 Kg/ha, respectively against 765 Kgfhu
with two water spruys and 635 Kg/ha uutreated coatrol. The
seed yield van be iucressed with the application of foliar

spray of munganese (Legé's and Mc Fralace, 1986). Tavora (1973)
has pointed out that under extrewe sulphar deficieuncy reprodu-

ctive yield was wore restricted than vegetabive yileld.’

7



37

Tne seeds of tertiacy head suffered more in protein contens
due to high or low sulphur Jevel. It also increases :spartio
acid in seed protein. Kurian and Iyengar (1972) showed that
irrigation with sea water and Hoaglund solution in safflower
reduced sodium uptake and increased the content of Nitrogen,
Potassjium and Calcium in the plant.

The orgunic content of the safflower was studied in
different plunt purts. The orgunic matters from the leaves
were first studied by Aykroyd (1951) and reported the presen-
ce of appreciuble mmount of oarotene, carbohydrates, protein,
fats etc. The amouut of solubie carbonydrates was investiga-
ted by dahasrabuddhe (1921) in safflower and other vegetabies,
The nigrogen and proline contents wus also studied by Sawant
(193). The chlorophylls are rich in safflower while chlorop-
hyli *«' and chlorophyll *b' and fneit ratio aignifies 03 nat-
ure of aafflower.

Eventhough sufflower 18 a selnfed 0rop, the attempts
were pade to study the pnyelology ot auxtlau-rﬂundor water
defiocit condition. Gupta ot al (1985) nave shown the ‘effect of
change in water potential on the growth parametera of safflower.
Kurian and Iyeugur (1972) reported that the seedlings of saff-
lower irrigated with sea water reduce plant height, number of
leaves per plante, seed yield and 100 seed weight, but did nos
significapntly affect the seed 0il conteut. It reduces sodium
uptain and lncreases potaaaiué. nitroxeu'and culoium conteut in

plant.
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(0) Scope of the present Investigutloa i-

Tne use ot peaticides for control of pests and dises~

8e8 to orops is ope of thef?iticai 1uputs for stepplug up tne
agricultural production severaul types of pesticides are used
very extensively in India for the control of different types

of pests, plunt diseuses and harmtul weeds., The pesaticides
accumulate graduwlly in plants, s8oils and auimals und ultimately
exert thneir toxicity on human beings. Annualliy 4,644 Y,lg--tcm.s)

of techanical grade pesticiades are being used in the state of
Maharashtra (Bulletin Govt. off Mahurashtra 19%5). According

%0 the Bulletin on plant puthology extension (Plant pathology
Courier vois> (1) 19%7) the demand of pesticides for 1%7-od
reported to be 75,545 M.tons. Iudividuwlly loss due to pests

is about 14% plant diseuses coutribute to 12% aud weeds are
responsible tor a loss or 9% pﬂoaeutly deveral methods are belng
followed to control the pest mounmce such a8 quurantiue aud ag-
rotechnical, physical, mechunical, biological, and cheaical
practicea. Wu geuerwl production of pesticides is less coati-
16% and they cun easily be handled. In Maharashtra duriug the
year 1983-34 Llarge scale of plant protection compaign agaiust
important pests of crops were orgauised over an area of 8.5 lakn
hectares when all out efforis .xo.baing pude to maximise agrie-
cultural production such a8 use of hybrid and high yilelding
varieties of crops wod udoption of improved agricultyral tech-
anbiogy it i8 uveedless to emphasisze the necessity of undertaking

large scale plant protection measures to save nuuge ananyal losses
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caused due to Qagarieu of pests wnd disewses. In India about
126 ineecticides are mmnufactured out of which 24 fungicides,
54 different pesticides. Wwhen we spray the pesticide on plants
0.1% pesticide 18 enough to Kill the pest aud 99.9% they are
tarown out in egvironment aud they cause pollution and also
hurmful to human hewlth hazards.

- In modern day agriculture und farm management pesticides
formukn important component. Admittedly, pesticides essentially
coustitute the chemistry of numan survival(Rammnatbao 1939).

It 18 reported that for every omne rupees spent on pesticidea,
yield of about 5 10 4 rupee from additional crops is maintained.
Anpusl growth in the amount of pesticides, as a whole is about
6.4% 1t accounts 7.7% for herbicides, 6.2% for fungioides 4.u%
for insecticides, aud 7.1% for debolianta. Though the consump-
tion of pesticides for protecting the crops from the attack of
pédts and diseuses has increased. Conaiderably, there 1s nece~
suity for guiding the cultivators to use right type of péstioi«
des for ocontrol of different pesty wil diswusss., Large number
of pesticides put forth by various coumercial firms ure availa-
ble in the muarxet, several new products are being wdded anuually.
It has often viperienced that cultivators find it difficult vo
select proper pesaticides for pest a;d disease control or other
wigse without kxuoowing the danger or pesticides they use heavy
dose which ultimstely results into hewith huzards.

Iu order to provide inforumution regarding the suitable
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pesticides against crop pests and diseas;a, the time or app~
lication, precautionary measures to be takeu while handling the
pesticides etc. hus been incorporated into number of books and
booklets. Since the problems of plunt protection have become
particularly important in recent yeurs, the scientists are
engaged iu @tudyluy the after effecis of pesticides 1o Bewd
gerunination, metabolic activities in plauts, residual problems
a#ﬁ cytotoxicity. 1o India about 120 pesticides and 200 forau-
lation have been approved ror manufacturing and usage compared
to 700 basic pesticides and 11,000 rformulationa approved by
environmental protection Agency for use in U.3.A. of these 69
for wideliy used and 57 are manufactured indigenousaly. The total
consumption ot pesticides in India is expected to reach 1.5
million tonues in the next decude. Heceutly Karudge wud Karne
(1985) have studied the influeuce ot systeinic fungicidea, Bavi-
stin, apd Culixiu on Lycopersicon esculeantum leaves. ‘idneir
date revealed thut botn the fungicides caused en increase in
tree orgunic acids, polyphends and cnloropuyliis in tne leaves.
The total nisruged «aa proliue coutenuvs were decreased.

The efrect or pesticides on the growtu and aetapoliam
ot égg&ggggpgz gbsgsggggm has also been carré%d out by Balssubra~
manian and Murayavau (1980) . Similar studies by using differen:
pesticides have been reported by many workers. xXulkxaroi ot al
(19?@) bave siudied the symbiocsis of khisobiuw sp., with 5£gg§5§

hypogea under tne inriueuce of 8014 upplivd igsecticides. REffeot
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of pesticide on rhizosphere mibrofiora of cowpesa has been
investigated by palaniappan and Balusubramaenian (1986).
Generally orope are 8tudied with respect to their
productivity which wuinly depends upon the physiological ase
peots Of the orop. A wpumber of oil seed orops have been ilu-
vestigated for sheir physiological behaviour. Thoie are
reports of woodman (1945) in grouud put, Howard and Khan
(1924) 1o soyabean, lin sved Krishuamurthy et al (1960) aud
Brar (1980) in Sesamum, Pasha and Salehuxeaman (1;78) in

niger seed.

Elmore and Paul (1930) 1a cottou seed and Magdum
(1984) in suntlower, However, the sarriower though as impor-
taat oll seed crop, ite physiology is not studied well as
ccmpniid %0 other oil ®seed orops.’

Phe problems of plant protection have becoOms parti-
ocusarly important iu recent years becauss Of the threat %0
human healtn und tne environment througn the large ssale use
of pesticides ((kﬁ::ayson and Mac.Carthy, 1973). Kethyl
paratnion an orguanophosphorus pesticide i8s widely used aa an
1a8ecticide in the form of Bpray whose residual effecg is
knowu to rewain in tne ewvironment for long time (Deshpande
and Swamy 197, Sharma and Chopra, #9 1970). Xoreover most
of the pesticides have been showu to cadeo toxic effects on
plants ig various ways. (Casida aud Lyxxen, 1969; Prusad aund
Matnur, 193, Karadge aud Karoe 1%5, neanpgnda'gnd Swamy 1957).

12252
A
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In present iuvestigation uu attempt has been made
to atudy the effect of peaticide on the dirfereunt growth
parameters, Tuorganic constituents such as sodium, potassium,
calcium, Magnesium, Iron, 4inc, Copper, Mangenese and chior-
idea, organic coustituents such as polyphenois, Nivrogeps,

carbohydrates, chliorophylils, moisture etc. and the physicd)
;))~Dremﬁog ke leaf caea leaf’ maorsdune  plant lwigtxf-

and Biomass etc.



