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6 afiiavtn a SEvm

(AJ Hofloral Account of Safflower i- 

(Ii Introduction i-

Among the oil aoed crops, safflower (j^arthamus tine-
ft / /

torlua L.) ycoupiea middle position in tne cultivation, Sa

if lower, has boon recognised as a crop of eoonomlo importance 

since many oenturies as a source of oil, food, foodder and dye. 
Safflower stands at middle position in cultivation among oil 

seed crops, ueneraily crop is grown m raol season under tbs 

rain red area, besides India, U.S.A. Mexico, Ethiopia, Spain, 

U33& and Australia are the saffloWer growing countries. 1'Ols 

crop has been grossly neglected lu India and Its cultivation 

is oonfined to marginal lands gf eltner assured rain fail or 

drought prone areae, purely under raiufed conditions with no 

fertilisers and plant protections a,ixsx.es measures. I'ne orop 

is fairly resistant to saline oouditioua in I«dia* the saffl

ower is xnowo bf different names lu differed languages.

Sanskrit - jutsuuibha, Arabian - xurtum, Persian - Aaani- 

raie , Hindi - Ausurn or Barre, Bengali - Ausum, ausumpnfcii,

Hujarathi - kueumoo, saratni - Aardai, Aurdl, Tamil - Sendura- 

kam, lelugu - iushumoa or kuauma, xauuada - Ausumoe, Punjabi » 

kasumba, Bindbl - Pavani, Oriya - kuaum and in Assamese- Jafran 

(Wait, et ai 19060.
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it la very well realised that the safflower is more 
stable, productive and profitable than any other irrigated 
rabi crop.

(XX) Origin and History t-

Shs cultivated forma of safflower ace supposed to have
originated either from earthanus iaaatus linn. (Saffron thistle;

c *---------------~~-----------------------------

or jfartnumua sxyacantna hieb. (wild safflower;. In India,
the cultivation of safflower in ancient either for its dye or 
oil. Originally the dye was the main reason for its cultiva
tion, but the introduction of cheap auiiiue dyes have replaced 
the natural produet and thie industry is greatly affeoted. me 
crop ie now grown for its oil, although a email amount of dye 
is still produced.

Vavilov 0951) has suggested three centres of origin 
for safflower, Sheas are *) India 2) Ira no Afghanistan, 
3)Jfcbiopia. Shis also supports the view of Kupeow (1932) Be 
Candolle (1890) is of the opinion that the undoubted ancient 
cultivation had been established for both India and ATrioa. 
Probably Cartfaamps tinctorius night be found wiid in the inter
mediate country Arabia. In China, Saillower (Munghua or red 
flower) was introduced in the second century fa.v. Bxeiisoh- 
neider *870).*ksx«uc According to faeecn (>969l the primary 
centres of origin are Abyssinia and Afghanistan*
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(III) Distribution i-

£he cultivation of safflower is spread over various 

parts ol' tne World from tropics to temperate souta. It exte

nds from India, China aod^sst Indies to peraia, Caucasus, 

Agypt, Italy, Germany and Spain. It was lately introduced in 

Australia and u.S.A. how—a—days besides India, the important 

safflower growing countries are U.3.A.* Mexico, Ethiopia, 

Spain, US3H and Australia. India is the largest safflower 

producer and grows well over 75 percent of the total world 
acQrage.

(*¥) MS&..feSl..^Q^ctj.on i-

In India, the major safflower production is found in 

the states of Maharashtra (about 64.4%), Aarnatala (26jO and 

Andhra Pradesn (o>; it is also cultivated in Madhya Pradesh, 

Taaiinadu and Bihar, however Maharashtra ranis first in India 

both in area (77>) and production (72fr) of safflower. She 

total area, production and average yield of oil seed crops of 

Maharashtra during ths year 1<£3-d4 was 22.47 ialh hectores 

14*50 lakh tonnes and 63b Ag/ha* respectively (see table *)• 

The total area production and yield of safflower during the 

same year in Maharashtra was 5.66 lakh hectares, 3.75 ialh to

nnes and 637 Ig/ha respectively (see table S). I'he rate of 

productivity of safflower in Maharashtra is higher (637 Ig/ha) 

as compared to average productivity rate in India (527 £g/ha)»
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daring the year Xu India this rat* is very slow as

compared with other countries* I*he area, produotion end yield 

or different oil seed crops in the year »98'Q-tt1 and 19B4-Q5 is 

depicted iu Sabi* 3* As compared to different oil seed crops, 

the area, production audg yield of saillower has increased 

considerably iu the year *984-s5 than the year 1960-8 u

It is grown mainly on neglected land and In two agfool- 

imatic sones via. Scarcity a one having rainiail below 700mm 

aud assured rainfall aoae having rainfall from 700 to 900 mm*

It is mainly grown in Ahmednagar, Aurangabad, Soiapur, Pune, 

Sutara, Bhir, Oemanabad, Farabhuui aud duldhaua diutriota of 

Maharashtra*

00 ,*&&.<&*.

Safflower is mainiy grown in India for its oil. It is 

cultivated on a raiufed am welias irrigated crop* It is mostly 

grown with wheat, barley,gram aud rati Jowar as three rows of 

safflower after every nine, Waive or more rows of main crop* 

Sometimes due to ite spiny nature, it is sown as border rows to 

protect the crops of wheat, rabi jowar etc* from oattle trespass. 

Occasionally it is grown as a second crop alter early maturing 

Jtharif orop e.g* green gram (mooug) blacic gram (Muah), groundnut 

coriander eto. According to Veeranna et al (»9SO) and hlk*n 

et al (1985) hybrid Jowar in Aharif followed by safflower in 

rabi os profitable under raiufed conditions* However, Veeranna 

et al 0977J and hang* Kao (*982) Suggested to inciudS a legume
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crop In this rotation wnlon improver soli productivity and ,, 

nitrogen economy. Recently Slkafe et al (i yt*7^ goneluded, alter 

a two years field study, that safflower auppreeaed intercropping* 

hut a practice of sole cropping of chickpea with 'Bhima* saff

lower variety in a ratio of 3si glvea maximum monetary return*

(Ee.d26!>/ha).

(a) Soli t- Being a drought resistant crop safflower can he 

grown on various cypeaa of soil*. Generally well drained deep 

ploughed and fertile soil with a firm sub soil (PU - 7 ) is used* 

Any aoll will be suitable for its cultivation if irrigation faci

lities are available. The clay soil is used in dry land under 

irrigation* In California residual moisture in rice growing 

clay soil is used for,safflower, while medium textured soil us

ed for surface irrigation* Shallow soil is not beneficial* ‘i'he 

saline soil and basic or acidic soil are not useful to safflow

er (soheibe, *939)- The soil contuiuiug lime is oeflefioial 

(RabaJc 1935). On heavy soil it may be followed an early JCharif 

crop such as green gram, black gram, coriander or early ground

nut. On lighter soil, it is taken as entirely irrigated.* Crop 

rotated with Jowar, Wheat, Bajara oi even rioe. (aiyer and Yeg- 

uanarayan, 1944)* Soil rich in nitrogen gives only profuse 

vegetative growth.

(t>) Climate *- The safflower is maimy grown during rabi, pri

marily ss a raided crop. Is some areas it is raised under irr

igation but does oot favour extremes of either heat or cold*

The excess of rainfall or humidity causes fungal diseases* Water

logging causes*,- Substantial fall in seed-yield* Heavy rain
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during flowering seriously affects |Joilinatlon sod the rale 
after flowering may discolour the seed and reduces oil content. 

Eveathough it is a drought resistant crops, it require adequa

te amount of moisture during sowing period, The soil tempera

ture is also important as it must be between 5*0 to ‘>6*0 (3ch~ 

eibe, 193^) fttoresy et ai 0964) studied cultivation praotioes 

for ten years and then concluded that the base temperature ute- 

ded for eafflower is 6°G.

(o) Land Preparation s- The land is prepared according to the 

requirements Of the main rabi crop. Qua or two pioughiugs after 

raius followed by crwaning removal of stubbles, and then reps*- 

ted harrowing during early rains for the conservation of moistu

re and removal of weeds are done prior to sowing. Generally a 

firm subsoil with moisture at about 2.3cm below the free fioil 

surface is the oest under rainfed conditions. According to Le* 

ahmukh (1968) one deep ploughing and two harrowinge should be 

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

(8) 3owin#z i- The seed rate, sowing method uud sowing period 

are very important so far—tha-yield is conceroed-in-aafflower.

So far the yield is concerned in safflower. Xu India safflower 

is sown in September and October, however the late or early so

wing reduces the yield considerably. This sowing period also 

varies with oountry. iu East Pakistan first week of November is 

tus best sowing period (dahman et aU *969). In northern Caiifo- 

-rnia sowing is done in early April. Iu western Plains and near
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Canadian region the sowing ia eariy spring it favoured (claase- 

sen and Haffaan, 1950). The spaoing xs vary imp or taut in 

safflower. Ueuerally seeds are drilled in cioaely spaced rows 

than broadcasting. According to sheelvantar at al. (1978)

30cm apace gives higner yield. But recently Deshmuxh (19ns) 

showed that 45om spacing givea maximum yield in safflower Var, 

MRS 2U9| while plant to plant spacing should be 20cm.

She seed rate varies according to the nature of soil 

fertility and the nature of the crop (pure/ minted) and it is 

about 5-12 Ag/ha.

(* j Water Seoulrement 1-

'l'he aoheduling of irrigation has been studied extensi

vely (Bandhswa et alJ986). She pre-planting irrigation is 

necessary and depth of 5om is also Important for higher yield 

(Dauley et al 1975 and Veerahns et al 1976). Bventhough saff

lower is grown as rainfed rabl orop, it requite# at least 3 

irrigations (Beehmulch, 1988).

first - Pre-planting

Second. - 35 days after planting (early elongation stage

Third - 67-70 days after planting

(bud stage or flower initiation stage}•

Sometimes four irrigations are given at Delhi and Bajas- 

than on light soil and two irrigation under wet and mild climate, 

of Uttar Pradesh (Mahapatra and Singh 1975). Recently Soedge 
et al $987) reported that two Irrigation gives more yield- Gen

erally 16 to 18 inches of available water needed for a satisfac

tory crop in California (JCnowles and Miller, ’i960), Stern (1965)

28
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Calculated the evapot^ranspiration ration (£t/£») of BaXflo

wer whioh la 1.57 during elongation and 1.25 during elongation 

and flowering.

(f) fertilizer requirements *- The crop reaponda to varioua 

fertilizers nut a fair good roaponae ia observed to nitrogen 

fertilizer to increase height, number of eeeda per plentyaeed 
weightf yield eto. (Jones end Tucker 1968). The amount variee 

with cultivation praotioea. According to Mahapatra et #1 
(1975) Safflower crop under irrigated area givea profitable! 

yield with 60-80 Kg M/ha.

The application of N with is very effeotive in in
creasing the seed yield as well as total output of oil (Dhote 

and Balls! 11964 and We rich oven and Maaoantini 1967)* Aooording 
to Kamel and Mohamad (1973) the application of MPK ehowe vari

oua effeote as M reduces the oil oontent in seed whijke P and K 
applioation increased it. But later on fiahtaan et al (1978) 

studied the effect of MPK and concluded that seed yield incre

ase# upto 624 g per pot with the application of 40£b Y+30 lb 

P^O^ + 301b K20 per hectare. There le positive correlation 

between seed oil and carbohydrates while negative correlation 

between seed oil and protein.

(g) Yield i- The yield of safflower depends os many factors. 

The maturity period is 120 days which also differ with variety. 

Generally the average yield le 400-500 kg/ha but in mixed crop



it is 1GGKg/h&. She late planting decreases yield and oil
content (Lueba et ai, 1965). According to stern and Beech

(1965) the highest yield is obtained when the crop planted at
2

the rate of 100 plante/m •
*lT(h) Prop Protection

(I) Diseases Safflower is known to suffer from a number 

of diseases e.g. rust, cerooapora leat spot, Alternaria leaf^ 
spot, root rot ana wilt* They cause considerable damage to 
the orop.

Safflower orop is reported to be attacked by three rusts 
vis. (I) Puccinia carthaml (II) Puccinia verruca and 
(111) Aeoiaium ourihumi. The syrapiomu appear from January to 

March. This may be controlled by seed treatment with Agrosan 
G.N. or by burning infected parts or by growing disear resis
tant varieties. Singh (1966) reported that rust can be contr
olled by 5 sprays of 0.05tridemorph or 0.15J* thiophanage me- 
thyl or mix 0.156 triadmefon. Cercospora leat spofr caused by 
cerooapora oartnaml is controlled by seed treatment with 
copper eulphate or by spraying Bordeaux mixture. Alternaria 
leat spot caused by Alternaria Carthaml can be oontrolled by 
apraying Bordeaux mixture (4»4i50), Wilt of safflower caused by

cleolerotlnla sderotiorum is serious under high rainfall areas 

and it can be controlled by clean cultivation practices. Acce
nt ly Dias et ai 09a5) reported that wilt of safflower is ca
used by yerfciciIlium dahlias in Anddluaia (Spain). Boot rot of
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safflower caused by phytophthora drechaleri can be controlled 

by growing disease resistant varieties.

(II) Peat i- Pesta are more dangerous than the diseases 
and cause considerable losses and damage to safflower* Diffe

rent, s,afflower aphids were reported in India* According to
«

Jagtap et al (19G5) safflower aphid 'Urdeucon Carthaml^ H.H.L. 

is the most notorious pest causing loss in yield about 20-25J>» 

in Andhra Pradesh and yft Madhya Pradesh and complete loss in 
yield if no measures were taken in case of late sowing crop 

in November in Muharuantra. Pruthi uud dhutia (>940) recorded 

a maggot Acanthiophilus hellanthll, liosui on safflower* Aphid 

macrostatum, Daotynolue Garthami, fi.H.L. is also a major pest 

af safflower in Maharashtra.
Recently Ghule et al_ 09ti7) showed that sowing time 

affects aphid uttuc* uud yield* Uuthure 09t*3) reported that 
late lowing Safflower damaged more due to aphid attack. Jagtap 
et al (19b6) observed that aphid * Uroieucou Garth ami* H.R.L* 
preferred top plant parts of main stem and branches ^or their 

feeding and breeding.
Aphids can be controlled by spraying the orop with 0*03% 

Dimetboate, 0.03* Endrin, 0.043& Manasoao, 0.01^ feoithion 0,05?t 

Malathion 0.05^ Monocrotophon and Q.P7& Endosulphon. However 

recently pawar et al (19d7) have shown that 0.Q1J* oy per met hr in

was the most effective treatmenttt for the oontrol of safflower
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f
aphid. BaiJc et aJL (19ti7) reported that aphids Uroleuooo 

Carthaoil H.K.I.. Contra tied by oarbofurap 35 STD. It was found 

suitable wltl*nufc adverse effect on germination and wiin a eig- 

nifloant Increase In the plant heignt and the number of loaves 

per plant.

(VI) Economic importance *- She safflower at present cultiva
ted for oilv but in tne past it was grown for the extraction 
of dye. Besides these safflower oil caXe, vegetable, fodder 
and hull are also economically Important. The seeds are used 
to manufacture the alkayl resin or eaten after roasting.

Safflower contains 24.36oil wnich varies with variety 

and cultivation practices. The cold pressed oil is goldtn ye

llow and used for culinary par poses or for making soaps. Tbs 

oil obtained by dry bot distillation is black and stioky used 

for costing ropes and isatbsr goods exposed to water. Bus to 

drying properties it is used for manufacturing paints, varnish

es and linoleum* Xbe safflower oil is mixed with whi^e pmluts 

to rsduoe yellowing effect. Charred safflower oil le used for 

healing sores and in rheumatism.

Safflower dye is very Important. The florets oontmin 

two oolouring substances, a safflower yellow and oarthamin or

ange red pigment. According to Wada (1933) Carthamin, a orange 

dye, is insoluble in water but soluble in alkaline solutions. 

Xaostaxa and Barkina 0910) first obtained Carthamin or Cartbo- 

mio and (CggMggO^ having* mol. wt. 450.38, belting point
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228*-23Q°CS) from the florets of safflower. She structural 

formula of it ia m followsi-

It is uaad fox colouring clothes, for ceremonial purposes, toys, 

oosmetlos, artificial decorations as well aa food and confecti

onary. She dye ia medically used as stimulant sedative and in 

large doses as laxative.
a*>

Safflower oil cake of decorticated seed is used am Ca

ttle feed, while undecorticated seed is used for manuring pur

poses. It is also used as organic fertilizer for improving the 

conditions of heavy soil. She protein value is high in both 

oil oaices.

She young seedlings of safflower are commooiy sold as 

green vegetable. Safflower Seed hull is used to manufacture cell

ulose, ineulatione abrasives etc. 

efo(B) Physlderioai studies in Safflower

Crop physiologists have a greater role to play in ful

filling the world*s demand for food than a general biologists, 

rssearohiug on crops nave made more progress during the past de

cade. She physiological studies on safflower ace very soanty as 

compared to other oil seed crops. Many scientists •orXing on 

safflower are interested only on the cultivation practloss and
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yield* Very lew Attempts have been made to grow the eaiflow
er under water stress conditions and salinity.

Seed germination of safflower was first studied by 
Tamhaoe (1923) aud reported that upto radiole initiation there 

is oo change in oil, proteins aud nitrogen content of the seed* 
But in further development the oil disappear! and nitrogen free 
extraot inoreases, while non-reducing sugars gradually increase. 
The proteins are converted into solunie form during initiation 
of lateral roots* Dorostucln and Biagodyr (1976) have shown 
that moisture content of 7*95* during storage affect*^ feed ger
mination* Leicioger and Brie (1964) have reported that maximum 
percentage of germination attained in seed about 14 days after 
flowering* dewant (1983) has reported ohromatographyoslly that 
eaffloeer seed# are rioher in free amino aolda such aa eepargine 
glycine, asparlate, glutamate and prolinee, while oyetein and 

aetnioniue are produced in later atage of germination* Xamhane 
(1923) has shown that lipaye activity iucrsassa very little in 
the early stags but euhauoed in later stages of germination i.e* 

plant is not dependent on oil in toe early stages of germination 
and utilises other materiale present.

Varkhede et al (1983) have studied different growth para

meters in different 33 Indian and 20 exotic genotypes of safflo
wer. Ihe parameters Include plant height, number of primary
branches psr plant, number of daya of first flower, number of

JpW plcm-f,
capitulm,^seed yield per plant, 1000 seed weight and hull content.
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Subbiah and Swarum (1965) huv# recommended nipping of the 
central shoot of safflower to induce branching and thereby in- 
creasing the number of inflorescences to increase the yield. 
Becentiy Ahmed et al (*966) have reported that spraying of
growth regulator (a, m - dime thy laoioosuceinami*' acid ) after

c
15 to 16 days of sowing gives significant effect on plant hei
ght and number of heads per plaut. The leaf area is the most 
important which denotes the photosynthetic area. Bar (1971) 
have given the different methods to determine leaf area in saff
lower. The methods include 1) The planimetrio method. 2} The 
punch borer method and 3) The product of leaf lengthXbreadth x 
factor. Aooordiug to him the last two methods are simple, pre
cise and less time consuming. Sepaaxhan (1977) and Mehroira et 
al (1978) have reported the same method for leaf area determin

ation.
Aooordiug to Beeoh (1964) the defsliation from the base 

of irrigated safflower at the elongation stage, decreased seed 
yield and oil content. Urie et al 0968) found that total defo
liation xeduoee yield by Z3i* , 100 seed weight by 7*7^teat wei
ght by 2.6^, hull by 6% and oil by 6.9^. The seeds of safflower 

b^ /W;i>ieu>kt4< fl9G'0were studied^the composition of safflower seed and found hull
I v Ole/c

40}*, oil 371* t Meal 23> Linoieic acid type oils 7Q^od*ie 11 Jt, 
stearic 31* and palmitic 6$f. Sounders (19/0) reported that hull
and ice real of safflower seed mainly consists of sucrose and raff- 
iuose. There were smaller amounts of D-gluoose, and 3>-fruotose
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galaotions and other carbohydrate materiel which appeared to 

coutain uronic acid, glucose, fructose aud arablnose.

The mineral nutrition in safflower ar,? also worked 

out by many workers. The majority of tnem have studied the 

effect of fertilisers on yield. The safflower gives good res

ponse to nitrogen because it increases height, number of seeds 

per head» number of heads per plant, seed weight, seed yield 

per head, head weight iu aecondary and tertiary heads but the 

oil content is little affected (Jones and Tucker, 1968). 

Hamchandram and Rao (1980) have studied the response of nitro

gen on different growtn parameters and found significant re

sponse during elongation and flower initiation* The applica

tion of nitrogen led to the translocation of reserve food ma

terials from stem and leaves into fruiting parte during poet 

flowering period. Yermanoa et al (1964) have shown that yield 

is increased due to nitrogen application but iodiue value of 

oil content is depressed. J)hote and Bails! ( l964)reporced 

that application of nitrogen with ia v*ry •TTeotive in 

increasing tne seed yield and oil output.

The potassium deficiency resulted in reducing growth 

and development and exhibited visible symptoms of brown necr

otic spots in the middle of leaves (Biabt et al 1907)* Sew ant 

(1983) has studied sodium, potassium and potassium : sodium 

ratio in 4 cultivars of safflower and concluded that potassium 

is highly mobile cotion which accumulates in the shoot. While
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sodium accumulates iu root as 8odium is restricted la traosl- 

o cat Ion. workhoven et al, (1*66) reported that with tbs ino- 

reaae In levels of exchangeable sodium upto 30% resulted in 

large loorsase In dry weight and high level of sodium affec)r 

adversely seed yield and growth, Yermonas et al (1964) show

ed the effect of iron chelates an seed oil ooutset and iodine 

number and reported that application of iron ohelate did not 

affect oil content and iodiue numbers. The presence of fair 

amount of iron in young leaves was intiaily reported by Aykroyd 

(19511* Islam (1976) studied the interrelations of sodium and 

potassium in growth of safflower. The increased potassium in 

solution culture decrease caioium and Magnesium content, while 

added sodium significantly increase magnesium content of stem 

and leaves hut had no effect on oalcium content {Yermonas et 

al 1964).

fteoently the effects of different micronutrients on 

safflower yield were studied. According to hang ale et aJL (I90O 

foliar sprays of 0.2% borax, 0.4% ferrow sulphate, 0.6% Zinc 

sulphate to safflower at 60 and 90 days after sowing gave seed * 

yields of 880, 763 and 696 Kg/ha, respectively against 766 Kg/ha 

with two water sprays and 636 Kg/ha untreated control. The 

seed yield wan be increased with the application of foliar 

spray of manganese (Lead's and Me Pralaoe, 1986|. Tavora (1973) 

has pointed out that under extreme sulphur deficiency reprodu

ctive yield was more restricted than vegetative yield.
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i’ne seeds of tertiary heed Buffered sore lo protein oontent
|

due to high or low sulphur level. It also increases aspartlo 

acid in aeed protein. JCurian and Iyengar (1972) showed that 

Irrigation with sea water and Hoagland solution in safflower 

reduced sodium uptake and increased the oontent of Nitrogen, 

Potassium and Calcium in the plant.

She organic oontent of the safflower was studied in 

different plant parts. She organic matters from the leaves 

were first studied by Aykroyd 095?) and reported the presen

ce of appreciable amount of oarotene, carbohydrates, protein, 

fats etc. She amount of soluble^carbohydrates was investiga

ted by^ahaarabuddhe (1921) in safflower and other vegetables. 

She nitrogen and proiine contents was also studied by Sawant 

(I9a3). The chlorophylls are rich in safflower while chlorop

hyll *'a* and chlorophyll *b* and their ratio signifies Gj nat

ure of safflower.

live nthough safflower ia a xainfad crop, the sttsmpts 

wars mads to study th* pnyelology of safflowsr undsr watsr 

dsfiolt condition. Oupta at ai^ (1985) nave shown the effect of 

change in water potential on the growth parameters of safflowsr* 

Kuriao and Iyengar (1972) reported that the seedlings of saff

lower irrigated with sea water reduce plant height, number of 

leave# per plants, seed yield and 100 seed weight, but did not 

significantly affect the seed oil content. It reduces sodium 

uptake and increases potassium, nitrogen and calcium content in 
plant.
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(0) Scope of the present Investigation j-

Tce use or pesticides for control of pests sad dlsea- 

sea to crops is one of the Sitloal inputs for stepping up tne 

agricultural production several types of pesticides are used 

very extensively in India for the control of different types 

of posts, plant diseases and harmful weeds. She pesticides 

accumulate gradually in pianis, soils and auimais and ultimately

exert their toxicity on human beings. Annually 4,644 l^tonsm
of techanioal grade pest icicles are being used in the state of 

Maharashtra (Bulletin Govt, off Maharashtra *905)* Aocording 

to the Bulletin on plant pathology extension (Plant pathology 

Courier voi.p (») lyoy; the demand of pesticides for I9b7-oo 

reported to be 75,t>45 M.tons. Individually loss dus to posts 

is about 14^ plant diseases contribute to 12> and weeds are 

responsible for a loss of 9^ psesently several methods are being 

followed to oontroi the pest menace such as quarantine and ag- 

rotechnioai, physical, mechanical, biological, and chemical 

practices. In general production of pesticides is less oostl- 

ies and they can easily be bandied. In Maharashtra during the 

year 19Q3-&4 large scale of plant protection ccmpaign against 

Important peais of crops were organised over an area of ti.5 iaXb 

hectares when all out efforts are being made to maximise agri

cultural production such as use of hybrid and high yielding 

varieties of crops and adoption of improved fcgricuitpral tech- 

anoiogy it is needless to emphasise the necessity of undertaxing 

large scale plant protection measures to save hung# annual losses
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caused due to vagaries of pests and diseases. Id India about 

126 insecticides are manufactured out of which 24 fungicides,

54 different pesticide*. Mean we apray the peatioide on plants 

Q.1# pesticide is enough to Kill the peat and 99.9$ they are 

thrown out in environment and they cause pollution and also 

harmful to human health hazards.

In modern day agriculture and farm management pesticides 

form'-'an important component. Admittedly, pesticides essentially 

constitute the chemistry of human survival(Bamanathan 

It is reported that for every oue rupees spent on pesticides, 

yield of about 5 to 4 rupee from additional crops is maintained. 

Annual growth in the amount of pesticides, as a whole is about 

6.4^ it accounts (,'(% for herbicides, 6.2# for fungioides 4.ti£ 

for insecticides, and 7.1?6 for de-foliants. Thougn the consump

tion of pesticides for protecting the crops from the attach of 

posts and diseases has increased. Considerably# there is nece

ssity for guiding the cultivators to use right type of pestici

des for control of different pests and diseases* Large number 

of pesticides put forth by various commercial firms are availa

ble in the market, several new products are being added anuually. 

It has often experienced that cultivators find it difficult to 

select proper pesticides for pest and disease controIT or other 

wise without Knowing the danger of pesticides they use heavy 

dose which ultimately results into health hazards.

In order to provide information regarding the suitable
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pesticides against crop pests and diseases, the time oi app

lication, precautionary measures to be taken while handling the 

peatioides etc. has been incorporated into number of books and 

booklets. Since the problems of plant protection have become 

particularly important in recent years, the scientists are 

engaged in studying the after effects of pesticides in seed 

germination, metabolic activities in plants, residual problems 

and cytotoxicity. In India about 120 pesticides and 200 formu

lation have been approved for manufacturing and usage compared 

to 700 basic pesticides and 11,000 formulations approved by 

environmental protection Agency for use in U.3.A. of these 69 
for widely used and 57 axe manufactured indigenously. The total 

consumption of pesticides in India 1b expected to reach 1*5 

million tonnes in the next decade. Hecently Karadge and K&rne 

(1935) have studied the influence of systemic fungicides, £avi- 

stin, and Gaiixiu on hy copersicon esc uieautum leaves* Tnelff 

data revealed that both the fungicides caused an increase in 

free organio acids, polyphends and chloropuyiia in the leaves.

The total nitrogen aaa proliue contents were decreased*

The effect of peatioides on the growth and metanoliam 
of Asatobaccer chrocoucum has also been carried out by Baiasubra- 

manlan and Narayanan (1yb0) . Similar studies by using different 

pesticides have been reported by many w or Jeers. Auixarni e* si
u«rr- f

(1974) have studied the symbiosis of Bhixobiua sp* with Araobia 

hypogea under the influence of soij. applied insecticides. Xffeot
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of pesticide on rhizoephere mi or on or a or cow pea has been 

investigated by palaniappan and Balaaubramanian 0986).
Generally crops are studied with respect to their 

productivity which mainly depends upon the physiological as
pects of the crop, a number of oil seed crops have been in
vestigated for their physiological behaviour.. There are 
reports of woodman 0945) in ground nut, Howard and Khan 

(* 9*14) in soyabean, lln seed Kxishnamurtfay et al 096u) and
J

Brar (1900) in Sesamum, Pasha and Saiehuseaman (1978) in 
niger seed.

Elmore and Paul (1980) iu cotton seed and Magdum 

(1984) in sunflower, However, the safflower though as impor 
tant oil seed orop, its physiology is not studied well as

,rcompared to other oil seed orops.

The problems of plant protection havs become parti* 
ouiarly important in recent years beoauss of the threat to 
human health and the environment through the large saaie use 

of pesticides (sfnalayson and Mac.Oarthy, 1973). Methyl 
parathion an organophoephorus pesticide is widely used as an 

laseotioide in tne form of spray whose residual effeof 1b 
icnowu to remain in tne environment for long time (Seshpande 

and Swamy <907, Sharma and Chopra, /»jt ' 970). Moreover most 

of the pesticides have been shown to cause toxic effects on 

plants in various ways. (Casida and Lyxicea, 1989; Prasad and 

Matnur, »9o3, Karadge aud Marne 19o5» Deahpaude god Swamy 1987).

12252
A
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Id present investigation au attempt has bees made 
to study the effect of pesticide on the different growth 

parameters* Xnorgauic constituents such as sodium, potassium, 

calcium, Magnesium, Iron, hino, Copper, Manganese and chlor
ides, organic constituents such as polyphenols, Nitrogens,

carbohydrates, chlorophylls, moisture etc. oind -Hxe, phys'iettf 
Pvope^Kos like K’aP mea leaf i>Vivknt' ( plcuif bejgUf" 

dnd Biomais efc -


