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CHI.PTER 1 

lN'mODUCTlOH 

Vag tablea play an .important role in human nutrition. 

I;uring recent years, the interest in vegetable proeuction 

haa increased rapidly as a result of greater appreciation 

of the food values and the place of vegetables in the 

nation's food requirement. 

Okra (AQelmo5chua eaculentus L. tloench) ia rich in 

Vitamins, calcium, Potasaiwn and other mineral matter. 

'Ihe canposition of~ fruit \Per 100 g of edible 

portion) ia . Moisture 89 .6 g, Carbohydr ta 6.4 g, Protein 

1.9 g , Fat 0.2 g, Fibre 1.2 g , Mineral 0.7 g, Calcium 66 m~. 

MeQDeaium 43 mQ , Oxalic acid 8 mg, Phosphorus 56 mg. Iron 

1.5 mg. ~um 6.9 mg, Potassium 10.3 mg, Copper 0.19 mg, 

:,ulphur 30 mg. Vit. A-88 l .u. Thiamine o.o7 mg . RibofloYin 

0.10 mg , Nicotinic acid o. 60 mg and Vi t.C 13 mg (Aykroyd, 

1963) . 

The cultivated okra belonlls to the I bysainian centre 

of origin. kra is n annual vegetable crop qrown in the 

tropics and aubtropica of the world. lt is qrown throughout 

the country particularly during early spring and aut\mlll in 

the ...outh anc Central lrutia. ~·hi la in Northern Plains, 

apring :,\limier end the l<harif are the main growing aeaaons. 

lhe vitamin and mineral rich okra is prizec vegetable 

cu .. Uvated for ita immature fruits in the Indian "'ubcontinent. 
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The roots and stems are use<! as clarifier in the manufacture 

of J r gqery. It has also some industrial importance i.e. 

extraction of f.1bre and in paper ineuatry. 

ln Indian teritory. it ie ~rown in all parts of the 

l;;ta tes . ln Maharsahtra. the area uncer okra cultiva tion 

wes 3.900 hectares in 1969-70. It ia further incre aed 

to 4.300 hectares in 1978-79. The area aqain increased 

from 4300 ha to 4000 ha in 1979-80 by 1 per cent OYer 

the yea r 1978-79 (Annua 1 ....eaaon an!! Crop Report. 1979-80). 

Vidarbha r egion atands second in aceraqe (1400 he) in 

l'.aharaahtra .:.tate ( :.eason and Crop .keport of "'~haraahtra 

.:.tate. 1974). 

The cemand of veyetablea like okra has a great 

potentiallty of export both in fresh and procr saad fran 

mainly to Gulf markets. hli\Otl<J the vegetables exported. 

the principal one ia okra (Chadha , 1989) . Therefore. there 

is good scope for increa sing area under cultivation and 

a lso for booatiny the -ruali ty pr<>euction of okra to earn 

maxim'Ll:ll profit in the export. 

Performance of v a riety ~lection 2-2 waa studied and 

it waa recomrr.ended for cultiva tion in Vioarbha region. 

Recently aome new varieties of okra have b een developed 

which arc resi atant to yellow vein mosaic virus. 

Per formance of these v a rieties was atl.l("i ec! under local 
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conditions enc the varie ty Parbhani Kranti was founo to 

be promiainQ (Lhakare, 1989 and ~uwar, 1989). Therefore , 

thie v a rie ty wa s incl ude d in the present inveati~ation. 

Juctid.ous manurin~ is one of the mos t important 

concept..s, which helps to brin9 up a radical c han<;Je in the 

present pattern of agricultural production. Under moat 

conditiona uae of fertilizers affords the quickest method 

o f <J chieving the objective of high yield. 'lhe obj ect of 

fertilization i!f to improve the nutrition.a l s ta tua of 

soi l , sp~clal ly nutritione, 1 ~nvironment of the plant, ao 

that it c en t a ke to it£ need t o procuc a lllCJdm\llll pos ai..ble 

yieldB. 

Nitroyen encourages the vegetative ceve10pment of 

the pla nts. lt also con~rolu t.o some extent, the effici ent 

utili:.ation ilf p holiphorw; and potassi1.1n 11hich help s to 

inccea se the production. Phoaphorua influences the 

vi gour of the planu and in;>roves quality of crOpa. l t 

prcmotea growth and maturation of the crop. lt alao 

increa ses resistance to diseases. Potassium enhance• the 

ability of the plants to res iat diaeasea, inaect attacka 

and cold and other il<lverse conditiona. lt plays an 

essential pllrt in the formation of starch anc5 in the 

production and translocation of aug xa. 



. ·'·. 
Tllldn9 into consi~ration tho above, the present 

investigation was uodertaken on •Performance of okra 

varieties in relation to fertiliaer application• in 'kharif 

season 1989 with followin9 objectives. 

1. To fin<l the suitable variety under local 

conditions. 

2. To study the effect of nitrogen alone and in 

callbination with phosphate and potaah on growth 

and yield of okra. 

* .,. • * * 



CHAPl :::R ll 

'Ihe present investi~tion was undertaken to study 

•Performance of okra varieties in relation to fertilizer 

application•. The tindinys of research work on the above 

aspects in respect of okra are revieve" in this chapter. 

Effect of Ni t:coqen, Phosphorus and 
Potaasiun on Vegetative Growth 

Vec;~etative 9rowth and plant viCJQw: determine the yield 

of okra. 'Ihe 9rowth o f plants mostl y depends on the 

nutritional supply of pla nt p a rticularly, nit:coc.~en, 

phosphorus anc potash of which nitrogen is moat important. 

Chhonltar and ingh (1963) observed the c;~rowth of okra 

cultivar .Ha:cichikni- R with the application of nitroc;~en at 

o, 21, 210, 630 or 1050 ppm, phosphorus at 0, 3, 93, 237 

or 547 ppm and potash at 0, a, 78, 704 or 1408 ppm. Plant 

height was aiQI'lificantiy increa sed by nitrogen an6 

phosphorus, but not by potash. ~un plant g rowth was 

obtained with a combination of nitroqen 210 ppm, phosphorus 

257 Pret and potash 78 ppm anc the optiJnum ratio of nitroqen, 

pho sphorus and potash in the plant tissue for the best 

qrowth was approximately 4 . 5 1 1 1 5.5. 

Randhawa and Panni.D (1969} observed that IDAXimun hei(;Jht, 

maximun nunber of leavee and branches were pr~uce6 with 

the application of 66 k9 nitroqen/ha. 
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Ve:tml! ~ u_. (1970) conducted experiment with Pusa 

...awani variety of okra uncer Ucaipur conditions with five 

levels of ni trO<JM (o • 30 • 60 • 90 and 120 kg/ha) , three 

lev ell> of phosphorus( 0, 60 and 80 kg/ha) an two levels 

of potasaium(o and 40 kg/ha), ~~um number of leavea 

Wi!.a 42 with the application of 90 kg nitrogen and phosphorua 

80 k<Yha in combination as compared with those under 

control. 

Chauhan and Gupt<t (1973) pointee out that, there waa 

no benelicial effect of vurious levels of phosphorus and 

potash. It wa s found that height, nanber of leaves, girth 

of pl~nt and yielc of green pods were increased as the 

levels of nitro~en added to the soil were increased from 

22 . 5 kg to 67 ltg/ha. 

na-:1 and Chhonlt.ir (1976) conducteo expenment in »ihar 

on okra. 'Ihe::t o.bserve6 ai~ificont positive co.crelation 

between the number of fruita , nunber of shoota and fruit 

:=.ingh (1979) conducted experiment on Pusa ::.a"tmi variety 
" 

of okra under Banarus condition and found that nitrogen, 

phosphorus and potash gave positive response in increasing 

growth parameters such aa plan t height and n\lllber of branches. 

~i~ficant increase in hei~ht, number of branches, number 
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of fruius. fruit size and yield was not observed with the 

increase in the level of nitrogen from 75 to 150 kg/ha 

anc potasaiun from 60 to 120 kg/he. 

Pawar (1990) reported that Ve\jletative growth of okra 

in respect o f heigh t . manber of leevea. nUIIber of branchea 

and internoees was increased with the application of 

nitrogen 150 ltcVha . :..1m11arly the plant heio;~ht and nunbe r 

of branche.!plant were increaaec:'l with the increa.r.e in 

levels of nit.ro~en up to 120 kq/ha (Zenin a nc ~ta.l980). 

vupta ~ !!1.• (1931) reported that the plant heie#lt 1111d 

number of inte:rnocca per plant in oltra increaserl with the 

applies tian of n1 trQ<Jen and phosphorws • 

..:.f feet of Ni troo;~en. Phoaphorua 11114 
Potash on Fruit Nl:lllber. 1-'ruit aiae 
and Y.1elc1 

~utton (1963) studied the effect of can~inationa of 

nitrogen. phosphorua and potaah on oltra variety ~ :..uwani 

end reported thc.t increaain~;~ the phoflphorua rate f rom 

30 to 90 lb/acre with 23 lb/acre of nit:ro~en &i~ficantly 

increased the yields of first 5 harvests. The yielca 

of second 5 harvests were incre~aed significantl y by 

increaaino the nitrogen level from 23 to 70 lb/acre. with 

30 lb/ecre of phosphorus. lncreasing the levels of potash 

had no beneficia l effect on oltra yields. 
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'Ihe tri l c oncucted by .:~ingh and. ->ingh ll965) under 

Y-anpur coneiti.on to :~t:uCy the effect ot ctifferent sources 

of nitr09en on okra cultivar P W!Ia ~wani show~ that Urea 

00 li:V'acre produced. better plants with highest yielcVacre 

as canpared to calci\ml 111111\0nium nitrate, aamoni.\ml sulphate 

and amnoni\ml chloride. 

;:,uttoo (1966) reporteC that the effect ot nitro.,.en 

was moiSt ai~ificant in increasin9 the yiele. 'Ihs nitroeJen, 

phosphorus ana potash in 1sl.3&1.3 r a tio res ulted in 

hiQhest yield of !Ildrket~;ble okra fr\0.1 tao 

Ahmad and Tulloch (1968) observed in their study the 

response of okra 
+.o 

phosphorus(0- 280 
A 

t-c 
to v a rious levels of nitrogen(0-336 k~al 1 +c ,, 

kg/ha)and potaasium(0:280 kg/haj, 'lhey 

obtaineC! highest yiel with the application o:t: nitrogea 

112 k9. phosphorus 168 kg and potassium 280 k<6'ha. 

i•ineham (1969) pointed out thl'lt applic tion of nitrogen 

20 lb, phosphorus 40 lb and potash 40 li:V'acre increased 

the yield of okra by 0 . 4 ton/acre. 

;;..aimbhi anc PadC.a (1970) reported that in fertilizer 

trial with Pusa o..awani variety application of nitrogen 

134 kg/ha increaiSed yield of okra. However, higher leYela 

of nitro ~en were not bcneficiel . 'Ihc·re wen: no 5i~if1c~nt 

respons Ps to phosphorU£ application. 
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'!he exparirr.ent cone uct~d with Pusa .... a ·.,ani variety 

of oua u.nC::er Ucaipur c onci.l. ti ons cu.rin-,. l:t\. rif cea&on 

showc.d that the fruit length wes incrrt.ae(l to~i th increasing 

l evels of ni trO'>jen from 0 to 120 kg/he., the mc:xJ.Jr.l.lll being 

17.60 em at 120 kg nitrogen as CO"'P'! r ec! with 15.10 cm 

unoer control. The fruit diameter increas ~ to a IIIIIX.iJnum 

of 2.31 cm with nitro~;Jen 90 k<;j/ha . Total nli!Tlber of fruit./ 

plant were maximum (11.50) with the application of nitro~en 

90 k<V'h which WII.G three tir.e .s more than control. But 

nitro~en in combination with 80 kg phosphorus/ha increased 

the number of .fruits to maximum of 13 . 42/plant. 'Iheae 

inves tigations showec that the application of 90 kg nitro9en 

and 80 kll phoaphoru-./ha in\)rO'Ted the -.uali ta Uvo and 

quantitative yield of okra (Verma tt U• 1970). 

~~if anC vreig (1972) from Kansas ~tate University 

reported tha t appbcation of nitrogen 120 ll:v'aere gave 

maxi111um yield while phosphorus and potash had no favourablA 

inf luence on yi.!:ld. lncreas d application of nitrogen 

incLea sec nitrate accumulation in the fruit. ~he application 

of phos p horus, potash at 43 and 83 ll:V'acre respectively 

i.nc reasee only phosphor\15 and potash levels of the plants. 

Chauhan and ~.oupta (1973) con ucted experiment at 

1-'valiar to f ino out the optimum nutritiona l re.,.uirement of 

okr· un aandy loam soil. lhey observed thet height, number 

of leave~, girth of plant and yield of green pods were 
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22.5 kg tJ>fil kli/ha. 'lbexe waa no .beneficial effect. ot 

va.rioua levels of pho~ho.tW!I ane potaah. iioweYe.t, ni troQen~nJ 

phosphorus, in combinatioc ,increa.sea yie~d of okrcs.. 

v· ->harma ancl " hukla ( 1 973) rc<--pox:tec under J..c.nge.lora 

conci t.ions that the hl9}les t yieldB of okra -r• obtained 

with the applica tion of nitrogen 120 k.~J , phosphorWI 34 t.o 

au "kg ana pota aai um 41 . 6 ltli/ha . 

-\,"~ 
\ enn-> and F<.athore (1974) pointed ou.t that ~hlghant 

yie c was obtainea with the applications of nitrogen 

1~0 ~ ·~ 1n the form of w:ea applie<l as fol1 r unc oil 

application in lal pxoportJ.on. 

_.ela ~ tl• (1975} stuoieo the effect of application 

ot ::litroge."l from 75 to 150 xg/ha anc phosphorus ao or 

120 k;fha on Fuse ~wani varie ty of okra . 1he yield wea 

mc.ximl.llll with nitrogen 120 ltg/h~ . HOWeVer , the hi<;har xete 

of phosphor-ua application hac no bcneficiel effect.. 

l>.oey mtd Chua (1978) compared basel dressing of 

decanpolled chicl~en manure est 13 ton/ha aupplimented or not. 

with a 15i.ae dressing of nitro..1en , phosphona and potaah 

l0a10l l4 ltg/ha or 20a20a28 xli/ha respectively. 'lot.:l n\&llber 

of po< s anc yielc were hi,Jher "'i t!J chicken IT\dtl\lrE: ane they 
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vupta anc , ,au \.l.~79) reported about the trial conducted 

unaer l:lan.,.;:;.lore condi tiona . They observe c' si JOiticc.nt 

increa se in number of fru1t5/ plent with the a ppl1ce t1oo of 

nitro~en up to 100 ltg/ha. Furthe r incrc< e in nitrO<Jen 

pplicat1on did not increase the number of fruiWplent. 

Hooda ~ ~· (1980) observed increas~ in the number 

of poall/plc.nt of .i'usa ~wani variety with the increa- 1n 

levels of n.itro~an from 40 to 120 k-/ha. '111a yield obtained 

waa 12~45 q(ha . '!he r e sponse to phosphorus was lower, 

with yield of 112 , 116 en' 110 cy'ha under control, plot 

receivin<;~ phosphorus et 30 'kg a nd 60 kg/he. r espt.-etively. 

ln a trial on okra ~ith treatment combination of 

n itro;Jen 80 k<;O/ha with potash 30 or 60 k g/ha i90if1cant 

increa se 1n yield (149 . 2,.) was obtbine<! over control 

(.1-:ani enC. Hamnathan , 1980) . 

-ing."l anci .:.'andit.a (1981) pointed out tha t maximUII 

number of pocs were produced with the application of 

nitroc;;an 120 kw'ha while there waa no effect of phosphorw; 

on numbe r o! poca produced. 

~omar and ~hauhan (1982) obteinec highes t yield of 

152.10 .v'ha. with the application of nitrogen 75 kq/ha in 

us ~awan~ v ariety of okr~ . 
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Redoy and VeeraraQhavaiah (1984) concucted a ttial 

with Pusa ::.awrmi variety. The plants receive6 nitrogen 
te 

at 40:120 or phosphorus 30 or 60 k~a. Nitrogen alone 

increased the yiel~ from 58.90 qlha under control to 

97.50 cy'ha with application of nitto!;len 120 kg/ha whereae 

phosphorus alone incre~see the yiel~ to 89.16 q/ha with 

the application of phosphorus 60 kg/ha. 'lhe highe11t yiel~ 

(101.46 q/h&) was obtained with nitrO<;Ien and phosphorus 

at highest rates. 

~>delana {1965) reporte~ tha t si\nlific ::.nt: increase 

in yiclc wE~ oLse rved with the epplication of 20 *"' 40 kq 

ni trogt'n 20 kg phos:>horus e.nd 20 ;\.e 30 kg potash/he. 

•ll!Jam:u u U• (1 985) stu.diE6 bio okr cultivue 

i . e . ahi te Vc lvot nne Nlli>E-47-4 "'it:h epplication of llitroqen 

at o, 25 , 50 and 100 kg/ha, phoephorua e t: 0, 13 a nc 

21:> ltg/he and shO"-'cc tha t Ditroqen applicction l!i~ficantly 

increase the green poe yield, diameter of fruits end 

number o f !ruiU!/pla nt. The two cultivars responde!! to 

nitroyen epplication in respect of green po6 yield. 

Application of phosphorus also si~ficnntly increaae~ 

qreen poe yielc an nunber o f. poe&. '!he two cultivara 

responded to nitrogen applica tion differential l y in 

respect of yreen po6 yield. Eor optim~ ~reen poe yield 
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of V.hite Velvet varie ty a pp lica tion o f nitro9en 3!> k~Vha i s 

sugqeat·' d while for N.ii~U:-47-4, nitrogen applica tion can be 

increa5ed to 70 kq/ha. There was no different response 

of c u ltiva ra to phosphorus ferti l ization on green p06 yield. 

Ho\.ever , the applic<J tion of phosphorua 13 k~ enhancea 

the yield o f b oth cultivara. 

Ram ~in~ anC. J a glan (1985) repor ted th .. t all f ertiliae r 
4-c 

tred tment.B (Nitroqen 100 t• 500 kg/ha and pott> Bh (0::;360 'k\Vha ) 

qeve ai9Dif icantly hi9her yie~ca as comparee with the 

control but the re were no appreciable diffe rences between 

the tre.:.t:ments . 

Performance of Varie ties 

1h e f i elC. trial conc uctec by ~e li an0 La lyc (1~81) 
" 

on 29 cul tiva rs a nd 7 .F 
1 

hybrids s how eo that, ,.J:-79 , --L- 52, 

Sel-1-l, ;.-..t:-79 and .. E.-69 we re r e:.. i tan t to frl..it end 

bhOOt borer. 

K3shyop ~ ~. (1983) screen ec seventy two ~enotypea 

o f okr a Z.,JC1n .. t ~ spp. unde r f i e l d conditions anci 

fo!,lllc; that l e Gs than 10 p e r cent inf estation i n l • m aul 

.-pecial o ( :< ) , PorUn ionq ~reen, c.. lemoon i pine ll"5s , ·•hit2 

Sllow e.n C: ::.el .ounC! v a rie ties , whereas more than 50 per cent 

infestation wa s obse rved in v a rie ties lc-1 2~3~. 

l~dav ~no Lumbre (1 9 85) in the ir experi~B1t cond ucted 

on 14 v~rieti ~s of okra indice t~d tha t •'E-7 ~ , P~a ~ewan1, 
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uany green. lndo-hme rica n Hybrid and Kopa rwadi local were 

.reai.atant to shoot and frui. t borer. 

Jamble an Nerkar (1986) reported that ~arbhani. 

.ranti • •'>belmQfchua oasulentW! de.rived from back crou 

of a.man1hot to the okra Puae ;:,awanJ. carries resistance 

to yellow vein mosaic derived from a - roanihgt. Which baa 

a complete .resistance to ye.J.low vein mosaic vi.rua. 

'l'hak.ur (19 13~ ) r:aport£>c th• t Pc r bhuni Krunti anc. 

Punj ab-7 h Lv e yivon c or-sistant high r yie l d a t i fferent 

centre:. . 

Ue t~ pe.rfo.rm~nce of the v o.ri.ety Parbhani K.r~nti. 

w s ob se.rvwd ll & comp .. re<'l "With Punjab-7 and ~lection i -2 

va.ri o ti e;; (!:hakare , 1989 iln :...on.k\1\<Ja r , 1989) . 

The experimental evidence• p:te.senteo above indicate 

that growth an yi.eld characters of okra were influenced 

by the nutrients. Respons~ a to Yo.rying combination• 

of nut.ricnta ano their level• were observed in dif f erent 

experiments. ~e differences in soil type 6 nd po tentia l 

for growth nne yie ld ~1.racte.rs of the vari~ ties 1ncl u(ed 

in <tif f erc n t atue1e s may be the cau e !:o r s uch v >riuti c.n 

in the r e sponse to di ffe r ent nutrients. 



'IhE inv~stioatioo entitled "Performance of okra 

varie ties in rela tion to fertiliser application" was 

carriec out in the Cepar tment of Horticulture, Punjabrao 

Kriahi Vidyapeeth , Akola durin~ kharif season 1989. 

Climb te ;:.nC .. ea thE:r Condition 

Akola i s situated in subtropical zone at the l s titUde 

of 20°40' N end longitude of 77°02' E. 'Ihe altitude of 

the p l e c e i s 307.4 m from the mean aea level. Luriny the 

p e rioc of inves ti ya tion i.e. from July to October, l ~a9 

the rainfall rec e ivec was 583.9 mm. Ihe maximum ~~rature 

r an9e6 beween 26. 6° C to 37.1 °c and minim1.m1 tempe.t tu.te 

between 13 . 6°c to 24 . 7° 0:. while h\Jmic:.it) ran~eO. between 

66 pE:r cant to 92 per cent lmornin10 l and l 7 per cent to 

87 per cent (avenino) . 

'.Lhe llleteorological c.are for the perioe of inve~tigation 

in r espec t of rain fa 11, h\11111d1 t y , minimun and maximum 

~rature recorded c. t University campus curing 19SS- 90 

i s given (in App nci x 1 ). 

The lana Wled for the experiment was fairly uo.ifor~~~ 

with Qentle 8lope. The soil "ra s me<llun black with uniform 

texture h aving good dr ainage. The plot was uncer brinjal 

crop c-urin~ 1'-hari_f season of previous year. 
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Experimental l.Jetails 

'Ihe det.ai ls of the pla n a nd l a yout were as uncler -

1. Lesi~ of ExPeriment a Split plot 

2 . o. of replication I 4 

3 . No. of treatment combinations 1 10 

4. Total n ...> . o f plou a 40 

5. l ot size 

6. .;pa cing 

7 . 'l.o tal a r ea una er exp e riment 

s . L-a t e of e owing 

1. Nitrogen 

2. Nitrogen &nd phosphorus 

3. Ni tro,;en dnc potassium 

4. l l1 tro Jen, phospho:rua and 
potas sium 

5 . Control ( Without 

• 100 kg/ha 

P 50 kq/ha 

l<. .., 50 kg/ha 

10. ~ub trea tments 

Vari e ti e s 

1. Parbhoni Kranti 

2 . ~election 2- 2 

P and K ) 

I 3. JQ •• 2 o 70 J:U 

1 4 5 >. 30 em 

I 573.99 m? 
I 11th July, 1989. 

h.bbrevie tions 

N 

NP 

NPK 

c 
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'lhe lane selectee for experiment was pxepoxed by 

cross plo~hinq two montha before sowin~. Thereafter 

four hax-rowinqa wex-e qiven in or · ex- to bring the land 

to fine tilth ana make the aoil loose. :E'ifty c a x-tloaO.. 

of fa.r:m yard manure per hectare waa added and mixed 

thoroughly by harrowing the field. 

lhe good ~ua lity seeds of okra varietiea. Parbhani 

Kranti an( ~election 2- 2 wer e obtainee from main g~rden, 

University ~ep rtment of Horticulture, Punj abr a o ~ishi 

ViC:y-1peet.'t, n kol<-. ~h<Jse seeca were soaked in water f or 

24 h ow: a be.LOr c sOWin<J f or hasteninq the germination. 'nle 

trc~ tee seecs were cibbled t the cepth of :t.-3 ern at 

45 > 30 an sp<~cin,. . . .._out 2-3 aeec.s were !iO"'n pt:.~: hill. 

The re~uirEI!Ients of f e rti l izers per plot accorrinq to 

trcatmenta ere fir s t calculatad. 'Ihe basal C.oae of P
2
o

5 

50 kglha and K20 ' 50 ltWbe was qiven in the for of 

singl :;uper phosph<~te <. no murratc of potash respectJ.vely. 

lllitroqen (100 kg/ha) we.~; giv n in the forrn or uru in two 

e~ual coses . 1he basal doae w s applied o t the time of 

aowin,. .. lonJw!. th phosphorus a n - potash anc rc:r;.ainin-.. half 

quan tJ. ty o ni tJ:·oven waa o.pp lied JO ooya a.f ter aowJ.ng. 

T:hinnin9 ~~5 done 1~ cays fter sowin9 by keepin~ sin~le 

he lthy seedling per h.ill . lhe necessary cu.J.tural 

operation& were carried out 116 e.nd when required. 
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Plr.nt Protection !leasurea 

ln order to prevent the infestation of Ja:s:,id and 

shoot borer, apr a yin~ of encosulphan waa done upto 

flowering. ~praying of mulathion was done after f~owering. 

'.the proper spr ays of the inaecticioea lmalathion) at 

proper interval were ¢ven. 

Observa t1 ons 

FrCJtf1 each experimenta l plot of all rerlica tions, 

S plants were selE"cted rruldomly. 'Ihe following preh a rvest 

and t~~ post-harvest o serva t1on were recoreef. 

Preharves t observations 

1. Height of plant. 

2· No. of leave~/pl~nt 

3. No. 0~ br~nches/plant. 

"· No . of int~ rnoe~plant. 

'). :.ength of int( rnoc!c. 

i"o t-harveat observations 

1. No. Of fruits per plant. 

2. cength a nd d16tlle ter of :fruit. 

3. Yielc! per plot. 

4. Pl ante affe cted by ~hoot borer e nc! yellow vein 

mo5a ic virus p e r plot. 
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Preharvest Observation 

Height of plant 

Five r a nl!omly selected planta .. ·ere U!·;l~~ with the 

label. The hei<;;ht of :Wbelled planta wtoe measure~, in cantin, ~\,..., 

from 9rounci level to the base of tenr.inal leaf . F'iJ."a t 

observation wa a taken 30 days after aowing. ;:.\Jb.sequent 

obaervationa were recorded at 15 daye interv 1 up to 
of 

90 daya ~sowing. 

Uffiber of leay es per plynt 

Total number o f leaves pe r p l Lnt were counted on 

5 selectee plants and recorded t en interval of 15 cays 

fr ,::nr. 30 <ays after sowin<;J. 

Number of brancbcs p• r plant 

1-li.Biber of branches per plant of 5 selectee plana 

w re coWltec1 et an iot~>rvel of 15 days from 45 cays after 

NUffiber of 1nterno£es per plagt 

•hsnber of internodes forme<\lplant were :recorded on 

S randomly selected plants from 30 days after sowing. 

LeDQtb of 1nternore 

..ength of 2nd intrz:noce from yround levul was n·corced 

at n interval of 15 c~y s from 30 ~cy~ ~fter aowiny. 
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Po .s t Harves t Obaervation 

' SUber oi fruits p er p lpnt 

'lhe f ruita harve ted f r om five obaervation planu 

at each piclting were c0untcd <:nd reco r6ed. :wera<;lt! nl.lllbex 

of fruits per plant was e&lc~lated after last picking. 

&nqth enC ¢.ia me ts:r of frui t 

.~g~~ ano oiamet Pr of fruits wcs measurec a t 5 to 

6 days from anthesis . 

'Ihe fruits obte.ine6 f r om each p lot ere 1. iyh~ 

aeperately a t e ach p icltin,. . ..otal Jiel<i/h ct.:-r \o.u& 

cc l culated fr om yie Q/p ot. 

Plants ~·feet C by yell~t vein mosa ic yirus 
ana shogt borer 

NUI!Iber of pL.nt:. affcctcc. by yell01o.· vein mosaic virua 

enc 5hoot c or e r were co~tca f rom eech plo~ a t 75 ~ays 

after sowing. 

;;.tQtistic 1 t·•nalyaia 

The catd c o llecteo wa ana~ysee by the ~~neaxd 

.:>tatisti .::al 1''8thOd of Mr.na l ysi of v ... riance • ll~rae and 

~ukhatroe , 1967) . i\p~· rapriate stanoard error to e ch factor 

was worlt~ out . To c urnpare treatments mean , t.he critical 

difference l C. D. ) at 5 per cent l eve l of si~ificc.nce •aa 

work~ out wher ever neeced. 



EXPL.Rl.N.EN'D'.u FINLlNG~ 

This chapter deals with the reault of an exper~t 

on okra carried out in Kha~if season of 1989. 'lhe 

observations were recorded periocically on the <;lrO'•th 

characters like hei9ht of plant, number of leaves, number 

of branches, number of internocea per plant, lenllth of 

int.ernoee. Yield contributinq characters like average 

lenljlth enc c iameter of fruita , n\.lllber of fruita per plant 

and yield per plot were also recorded. 

4.1 Effect of Nitro<;len, Phoaphorua, Pou.h 
and V arietiea on Plant Hei\ilht of Okra 

'Ihe data in respect of height of plant aa observed 

at different stages of growth are presented in 'J."able 1. 

4.1.1 Effect of nitrogen. photphorus and potub 

'Ihe hei<;lht of okra plants was ei<Jnificantly increased. 

with the app lice tion of ni trO<;Ien alooe as compare6 tD 

control at all staqes of Qrowth recordec'! at 15 ciaya 

interval from 30 deya after aowinQ. 

At 30 daya the height of the plenta was liiCJDificantly 

increased with the application of nitrogen alone as COIIi>Br•d 

to control. However the heiyht of okra planta vas not 

significantly increased with the application of phosphor~ 

ana potash •• comparee to those uneer nitrogen. 
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Table la t•.ean plant hd~t (em) a t 30 . 45 . 60. 75 and 90 oay a 
after s owiny a s influenced by Nitrogen. Pho~horua 
and Po t a sh . and varieties 

Tre atments 

Nut;rienta 

c 

N 
NP 
NK 

NPK 

' F ' teat 

30 

9 . 79 

1 2 . 11 
I:L•!)4 

1 3 . 27 

12 . 01 

~. Em. + 0.39 

c . L. at 5~ l evel 1 . 21 

yari otiee 

Parbhani Kranti 12 . 65 

~lection 2-2 11 . 39 

' F' test Sig. 

~. Lm. + 0. 19 

c . L. a t 5~ level 0 . 56 

lpteroct100 

' F' teat 

0 . 42 

C. L. at 5~ level 

Daya af ter IOWina 
45 

20.10 

24 . 66 
2.6 • ·~ 
32. 58 

31 . 53 

o. 63 

1 . 93 

0 . 40 

1.19 

N.~. 

0. 69 

45. 26 

69 . 00 
70 - 2.0 

61 . 42 

72. 11 

9 . 4l 

66.17 

61.03 

1 . 39 

4 . 06 

3.02 

9.09 

75 

86. 62 
~ 2..·56 
97. 22 

97.97 

3.65 

11.23 

87.39 

82 . 20 

N • .:.. 

1.87 

4.19 

1 2.58 

90 

63.60 

95.31 
95·06 

107.68 

105.01 

18.88 

9 5.43 

90.43 

1.58 

4.74 

3.53 
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'!able l (aJ a Hean plant height (c:m) at 60 Ciaya alter 80W1n~ 
a s influenced by Nitro~, Phoaphorua, Potaah 
and Varieties 

Variety c NP NK N 1<.. Mean 

i'arbhani 4anti 44.97 65.25 77.15 69.00 74.47 66.17 

Selection 2- 2 45.55 72.75 63.25 53.85 69.75 61.03 

Mean 45.26 69.00 70.20 61.42 72. 11 

' F' test 

s.Em.+ 

c. r;. at 5,. level 

Nutrients 

:..ig. 

3.06 

9.42 

Varieties lntaraction 

Sig. 

1.39 

4.06 

Table 1 (b) Mean plant height (em) 1:1t 75 daya after aowin9 
aa influenced by Nitrogen , Phosphorus, POt.aab 
and varieties 

Variety c N NP NK NPK Mean 

Parbhani Kranti 65.45 89.25 87.82 95.72 98.72 87.39 

~lection 2-2 53.75 84 .00 17.30 98.72 97.22 82.20 

NAan 59.60 86.62 82 .56 97. 22 97.97 

Nutrients Varieties lnteraction 

' l>' teat ~iq. N.~. Siq. 

~:..~:n~.+ 3.65 1 .. 87 4 . 18 

c.L. a t 5% level ll.:ll 12.58 

r 
/1 
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At 45 Clays a f ter sowing the height of the plant.e wa 

significantl y increased with the application of nitrogen 

in combination with potash (32.58 an) as compar~ 'lllith 

those under nitrogen alone (24.66 em). Differenoee 1n the 

heil;lht of the pla nta uncer N and NP a. well aa NK and 

NPK were found to be nco-ai9Dificanto 

FrQ'II 60 to 90 cays after sowing ai<;lllificant illexeaae in 

heil;lht of the pl~>nts W!!.S not ob::orvcd with the application 

of phoephoru:; an<l po~eh aa c:~red with the application 

of nitrogen alone. However at 75 Claya after 80Wing the 

heit;~ht of okra plant was significantly mor with the 

npplication of Nl?l< in combination ao compare<: to nitr~ 

alone. 

4 . 1.2 &ffect of yariet1ea 

'lhe height of the plants of okra variety Parbheni Xranti 

waa found to be ai~ifioantly more than thoae of ~lection 

2- 2 variety at all s~C}Ce of growth from 30 to 90 e ays ~tar 

sowing except at 75 deya when the Clifference in the height 

of the plants of two verietiee were noo-a.19Dificant. 

4 . 1.3 Interaction effect 

'Ihe interaction effect due to Clifferent nutrients and 

varieties was tound to be non-aignJ.ficant at 30 cays. 

45 days aoo 90 da ya after aowin'il but significant at 60 daya 

and 75 <iaya after sowing. 
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t 60 clays af ter sowin\1 the hei'.)ht of Parbh4ni 

l<ranti variety wae found to be ma.Jr.imun w1 th the application 

of nitl:ogen an~ phosphorus in combination a~:~ ~ar~ to 

I'll other trea ~nts. At 75 Clays after eowin.;J signific~.:nt 

increase in heioht of &election 2-2 variety waa obaerved. 

vith the application nitro~en U~d potash in con.b~nat.ion 

than nitroQen alone whereas difference• 1n hei~ht of the 

plants of Parbhani Kzllnti vaxiety uneex N. Nl'~ and NPl<. 

were found to be non-&ignificant. 

4.2 Effect of Nitl:oQen . Phoaphoxua and Potash 
On Number of Leaves of OkLa 

The date regarcing number of leaves per plant observed 

lit different stage of crop growth ere presented 1.n 

Table 2 and Fi yure 3. lt is obse:r:v~ tha t grOI#th rate in 

tt-rms of increase in number of letwee was maxim\JIII between 

45 to 75 days after sowing, 

4.2. 1 Effect of nit;ogon. phoaphorua and ootaah 

,;t all st.eges of crop rO\ith frOUI 30 to 75 cays fr~ 

eowin9 , si nificantly hi<Jher number of leave wer e produced 

on the plont.B receiving nitrogen l.lone as compared to 

those uneer control. •hereae the difference• in the numbex 

of leaves on the plants ~ex the treatments N. NP• NK and 

NPl<. vere found to be non-a1~1ficant. 
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Table 2l l"oean n\.lllber of leaves at 30. 45. 60 e.nc.1 75 ~ya 
after aowing as influenced by Nitroc;1en. Phoaphorua. 
Potash and Varieties 

Qlxa 1:ta' IS!Id.DSiJ 
Treatments 30 45 60 75 

Nuyient,a 

c o.2s 7.27 10.97 20.40 

!. 7.02 8.40 16.02 24.30 

~.P c;. 75 8.40 1 6.27 26.27 

t.IK 0.78 b. 55 15.45 23.17 

N.t>K 6.70 8.47 15.85 26..4~ 

• .F . teat :01<;1. S1<;1o ~1<;1· l:>ig. 

~>.Ern.+ 0.12 0.23 0.84 1.24 

c. D. a t 5-' level 0.36 0.72 2.59 3. 82 

Varioty 

Parbhani kent1 6.74 8 .19 15.04 24.45 

Selection 2-2 6. 66 8.25 14.79 23 .79 

' .F ' te8t N.::.. N. :;... N. ::;, . '• ~. 

~.Em.+ 0.10 0.13 0.48 0.73 

c.r;. a t s,. level 

lp1;Qrt ction 

' lo' . teat N.o. N.::.. H • .;). ~. b. 

::..Em.: 0.22 0.29 1.07 1 .65 

C.L. et s.,. lavel 
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4.2.2 Effect of ypriPt;ea 

'ille OJ.fferencea in the nl.Miber of leave• produced by 

the t'lolo var1e t1ea was founo to be non-ignificant at all 

the atagea or crop growth. 

4.2.3 Interaction effect 

· ... :.e interacoon effect uue to various nutl:i!lflt 

c :x..bination:; anc varieties were found t... be non-si>~nificant 

e.t a.1.l st.<J;I a of crop JrOwt n . 

£ffect of Hitroqen, Phosphorus and otaah 
on Number of Branches of Okra ~lant 

ilie datz, in respect of n1Jfllbe r of branches p e r plc:.nt 

were recorced dt for tnightly intl!rvel fran 45 <"ay::; after 

sowing (Teble 3). 

4.3.1 £tfgct of nitroqgn. ph9aohorus and poulh 

.J1e eff e c ~ s of nutrient. carl;) in<.tion.s were. ;\lllc to 

be non-significant .:. t ell ::taJa& of J o th OACCPt at 

60 6ays after solofiog. .:.t th.is sta<;lej significantly higher 

number of branches wer e pro~uccd on the ~t& with ti 

application o! nitrogen alone as compare with control. 

However, the differences in the number o f b r anches 

produced by the plt.nts under N, :-lP and N.,'l< as well a:. <K 

and .H'l-.. were founc to be non-signific.:.nt. 
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~ble 3• Mean number of branches at 45. 60. 75 and 90 daya 
after aowiny a influenced by Nitrogen. Phoaphorua • 
.i?Oteah and Varieties. 

Dllya after aowinq 

Trc c tliiOn t:a 45 60 75 90 

N:y".liDtl 

c 0.02 0.72 2.42 3.17 

N o.o7 1.82 2.55 2.87 

NP 0.02 2.20 3.00 3.47 

Nl< o.o2 1.25 2.17 2.77 

NPK o.1s 1.65 2.84 3.02 

' F' teat N. s. t>ig. No . N.:.. 

~. Ezr,. + 0.05 o.21 Oo2l 0.25 

C. !: . a t 5% level o. 64 

yuietx 

Parbhani Kranti o.oe 1.65 2.74 3.18 

::.ele ction 2-2 0.04 1.41 2. 45 2.95 

' F' test N. ::;. . N. . N. ~. N.~. 

s.l:n\.! o .o2 0.14 0.11 0.24 

C. L. a t 5,. level 

jtptenction 

' F' tea t N. f.J . N. . N. s. N.::.. 

.... i ... J:t t.T 0.04 0.31 0.25 0.24 

c.r. a t 51· level 
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The c5ifference i n the number of brenches produced 

on the pl~nt.s o! the t1-10 v arietitos included in the etudy 

waa found to be non - significant a t 11 sta<;~e• of crop 

g.rowt.'1. A t 90 days after eowin<;~ maximUD n\llllber of b.ranchee 

(3.18) 1o1ere r e c:or ee on Parbho.ni. Kr nti follO\.ied by 

~election 2-2 (2.95) , 

4.3,3 lntgraction effect 

'Ihe interaction efftoet.s cue to d~ferent nutrient 

c0111bine tions anc5 vaxieties on nl.llllbcr of brancheii wen: found 

to be non-s19Jl1ficant at all st<!qes of crop .,.. 01o.th. 

Effect of Nitro<;~en , Pho~horua , Potaeh 
end V ~ricti s ~n i~UIIber of J.ntetnoaea 
of Ok.ra 

lhe obcervet1on3 in r cLpect of number o · -ntern~e5 

p e r pl j nt r Ecorce( Lt fortn~~htly in rv l ~rG presented 
a....J '" f, 'b -4 . 

in Table 4.~ lt c · n be seen from th c~ta th~t., ~owth 

rete in teilll6 of number of internocu per pl .. nt wc.z; hi.,)ler 

bctwe~n the -~rioc from 45-75 da y& aftar sowi ~ than in 

the primary or in subsequent period of 91:014th. 

4 . 4. 1 Effect o f nitrogen . phOfphor\1.§ end RQ$ath 

.-. t a ll B ta JNi o C ·JrO'"'th si·;."li:Eic-n t. ... y hi~er n\JIIlbe.r 

of int maces were Oblierve<'i on the pliltlt.:> recuv.u1~ nit.ro<;Jen 

/17 7J-rs-

... ~ .. 
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Table 4' Mean nu-nber of internOC.es at 30, 45, 60, 75 and 
90 cays after sowinq as influenced by Niuo91tn, 
Phosphorus, Potash and Varietiea 

Days after sowing 

Treetmenu 30 45 60 75 90 

uWentl 

c 3 . 57 4o12 10.90 14.32 16.17 

H 4.75 4. 75 12.97 18.25 19.85 

lH' 4.75 4.77 13.10 18.27 20.45 

NK 4.67 ... 72 13.82 1?.04 21.47 

t,~PK 4 .97 5.00 13.75 19.00 21.22 

' F' test ig. !';ig. :.!g. ~ig. ::.J.q. 

.::.. J::m.+ 0.23 1 .08 0.60 o.51 0.69 

c.L. at 5. lavel o. 72 3.13 1.56 1.56 2.13 

Va.rietx 

Parbhani KrantJ. 4.62 4. 68 13.05 18 .22 20.41 

£>election 2-2 4.47 4. 67 12.77 17.34 19.26 

' F' test N.s. N.s. N. . <>ig. -ig. 

&. Em.! 0.17 o.o8 0.19 0.22 0.30 

c.r,. a t s,. level 0.66 0.90 

1ntuoction 

•:r;· • test N.s. N. . N.~. E. L. N.s. 

s . Em.+ 0.38 0.19 0.44 0.49 0.67 -
~. L . at s,. level 



S Cr\ LE:I Cnl "-2 ·5 11 JT EhN CID E' 

({) 
IJ.] ~0 
() 

s 
a:: 
w c 
1- 15 
~ ..... 

u. 
u 

L! IO 
Ul 

· a:J 

t 
::J 

5 

0 J_ __ _L __ ____l _ __ ....JL...._ _ _ _.l_ _ _ ___l _ _ 

o O 

<n :zo­
ll l 

u 
c 
z 
Q 1:> ­
w 
1-
z 
u.. 
0 10 
cr 
~ 
z 
-' z 5 

30 4-5 

• -o 
h!.~ '. 

75 

~\ .. ..: .. 1 ll 

0 -'----:3::'-'o=-- - -.+:L5".---,6!c.O- - I 5 

elf.. l~ >\;::- ...; ·~ '. l. -l~ 

PA t...i:.- H~·-- 1 """"'·'I 
5 e~ I:. C TION 2.-~ 

F ; G .~ EH ~C:- OF IJ , ~, KAI' JD VARI EIIES ON 

r ;UM B::R OF I NT ~ :"< NOf'·~S 



•• 31 •• 

alone a s canpa re<! to those un~er control except at 45 days 

after sowing. 'Ibe number of internoeea per plant waa not 

ailjJnificantly increased with the application of phosphorus 

and potaah aa canpareCI to nitrogen alone. 

4.4.2 Effect of yar1et1ea 

'Ibe diffe~ence in n\mlber of internoCles per plant of 

the twO varie ties was found to be non-siljJnificant at 30, 

45 and 60 days after sowing. However it waa found to be 

significant at 75 days and 90 days. More number of 

internoClea were recorded on the v a riety Parbhani ~anti 

(20.41) as compared with ~lection 2-2 (19.26) at final 

observation. 

4. 4. 3 lptoraction effect 

lhe interaction effects due to various nutrient 

combinations and varieties on nUIII);)er of internodes -re 

found to be non-significant. 

4.5 Effect of Nitrogen, Phosphorus and 
Potash and Varieties on Length of 
Internode 

The observations in respect of length of internoCle 

r ecorded at fortniQhtly interva l axe presented in Table 5. 



•• 32 •• 

Table 5& Mean length (~) of internodes as infl\le!lc:ed by 
Nitrogen, Phosphorus , Potash and Varieties 

Pay a after aowino 

TrC?atmenta lO 45 60 75 90 

Nutrient§ 

c 1.55 1.69 1.95 2 . 00 2.00 

N 1.76 1.90 2 . 06 2.19 2.24 

NP 1. 74 1.92 2.07 2.17 2.21 

NK 1 . 02 1.62 2.18 2o29 2.33 

NPK 1.75 1.93 2.13 2.24 2.28 

' P' test N ...... N.~. ~. :..... N. S. N.~. 

::..Em.-+- 0.10 0.09 o.o9 0.09 0.09 

C. L . at 5;<. level -

Variety 

Parbhaoi l<.rl!lnti 1.7. 1.90 2 .08 2.19 2.23 

~e l .., ct1vn 2-2 1. 71 1.36 2. 10 2.15 2 .20 

' F' t es t N.:;. N. ~. N • ...;. N. ~• .~ . ;.. 

!;. . Em.+ o.oJ O. OJ 0 . 04 0.03 o.oJ 

c. c .et 5-' level 

Interaction 

· ~ · test N.s. N. s. N.s. N • .::;. Ill • .:.. 

.:.. Er-. 1 o.o1 0.07 0 . 11 0.07 0.07 

c.u.at St> level 



•• 33 •• 

4.5.1 ~ffect of nitroyen. pho•phorua ond potllh 

The effoct of ni t r 99en, phosphor WI and potash on 

the lenqth of internoCie of two varietie s under study vaa 

found to be non-ai~ificant at all ataqea of growth. 

4.5.2 Effect of yariet1oa 

Tho Clifference in the length of internoc.e of the two 

varie ties a t all staqes of gr owth waa found to be non­

significant. The maxim\ll\ len gth of internode ( 2. 23 an) 

vas Observed in ca se of Pe rbhani Kranti vsrie ty followe4 by 

~lection 2-2 (2.20 em) at final obae:r:vation. 

4.5.3 Ipteroction effect 

The interaction effecta due to nutrient combina tion. 

and varieties on the length of internoce wa a fOI.lDd to .be 

non-aiqnificant at all a taqes of crop growth. 

•· 6 Effect of Nitroqen, Phoaphorua, Poteah 
and Va rieties on NURiber of .li'rui ta 
Per Plant 

The da t in reapect of numb r of fruita p e r plant u 

influenced by variOWI nutrient c:CCflbinationa and varie tiea 

are presented in Table 6,. 
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Table 6a 1'-ean numbex of fruita per plant ea influenced 
by Ni tro<;~en • Phoaphor u.s. Potaah and Varietiea 

Variety c N NP NJ< NPK Mean 

Perbhani 9.40 12.70 12 . 35 13.85 14.00 12.46 
Kranti 

~lectioo 2-2 8.25 12.95 13 . 45 12.65 13.55 12.17 

------- -----
Mean 8.82 12 . 82 12.90 13.25 13.77 

lllutrienu Varieti ea I.nt:eraction 

•.~:· • teat N. • 

o. 62 0.26 o.s9 

c.L. at 5;.. level 1.93 

4.6.1 ~ffcct ot nitrogen. pbgaph9rut and QOtooh 

~iQnificantly hi9her number of fruita were produced 

on the plenu with the application of nitxo-,en alone 

a a canparee to those under control. However • ai'ijllificant 

increaae in the nuraber of fruita per plant ...-aa not obsenoed 

with the application of phoaphorua and potash aa CCJIII)Ared 

to nitro<;~en alone. 

4.6.2 Effect gf yariet1ea 

'lbe difference in the number of fruita produced oo 

the pla.nta of two v arietiea of okra was found to be nob-



• • JS . • 

aignifJ.cant. However, higher number of fruita per plant 

(12.46) waa recorded in c~ae of Parbhani Kranti followed 

by ~election 2-2 variety (12.17). 

4.6.3 lp;eraction effect§ 

The interaction effects cue to varioua nutr.ient 

combinations and varieties on the nuo.ber of fruita pe~ plant 

-re found to be non-significant. 

4.7 

The 

Effect of Nitrogen, Phosphorus anc5 
Varieties on Len<;lth of Fruit 

c e.te. in respect of length of fruit as influenced 

by different nutrient cocnbina tions are presented in Table 

'=able 7 a .l'~ean length (em) of fru1t6 aa influenced by 
Nitrogen, Phosphorus, Potash and Varietie 

Variety 
a N t~P Nl< NPK Moan 

orbhani 6. 75 9.36 10.55 10.01 9.98 9.33 
K.ranti 

::.e lectiOil 2-2 5.97 s.ss 9.94 9.82 9.46 8.74 

Mean 6.36 8.95 10 . 24 9.91 9.72 

Nutri.ent.e Varieties lnteraction 

' F' test l;>ig. l;>ig. No :.:Lg. 

.Em.! 0.24 o.12 0.27 

c. L. at s~ level 0.74 0.36 

7. 
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4 . 7 . 1 .'..ffect of nitro;en . phoaphory.p and potalh 

'Ifle <i.if ference in t.h lentjjth of fruits UDoer the 

v~ rious nutrient COillbine.tionl!l w~w.. folmd to be 11ignificant. 

the length of fruit we~ signif~cuntly increa5ed witn the 

app lication of nitrogen alone as CQI!lpured to aonuol. 

::.ignificant increase in tne length of fruita w s aleo 

obsex:v€0 'W! th the applic.!:tion of pho5phoru:; nee pote.sh wen 

e;·.-lieo in co:::l::l nu o w th ni trO\,ien thun lli tro,~en alone. 

liowf'ovar, GJ..fference in the len.,;th of fruita under lliP, 

N ana N?t \lere fo141d to be non- a.i.QIU.ficant. 

4 . 7.2 ~ffect of y arictiea 

!t1e v ... rietal C.i ff e.tonces in respect of lenqt.h of fruit. 

were fJLnc t.) be si<;;.ni ica.rt t . •··Ol. le qth of fruit 

(9 .33 err) . ·: ,; observ"c.. 1.n c.,.wE. of r'.tbnani rc.Oti lUi 

c.:J~rec wi u : -elect.i on 2-2 v ... riety ( B. 74 em). 

4 . 7.3 lntgract1on effect 

Th ·:! interactivn eff3Ct 6 to nutxient c~:bi.oati ns 

anc' v .ti tie s un len;Jth of ftuit wa~ fot.no to l:e non-

4 . 0 :,;z f ect of i uo.;,en , fuotlphorUii, ..>ouush 
an VL.xieties on the LilllllPter of F'ruite 

'J."h& C.a\.a in respect of diameter of fruitl!l P..a infll:cnced 

by diffeient nutrient coMbinations arc prP-sente~ in •eblP e. 
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able ~ ~ ean diameter (em) of fr ui ta as i n fluence by 
Nitro~;~en, Phosphorus, Potash and v uietiea 

Varie ty '- J1ean 

Parl:hani 1.25 1.44 1. 51 1.44 1.43 1.41 
J<ra nti 

~lection 2- 2 1.15 1.30 1.46 1.48 1.36 1.35 

l'lsan 1. 20 1.37 1.48 1.46 1 . 39 

Nutrients Varie tiel! In r action 

~i g. 

~> . E •• + 0. 01 7 0 . 016 

c. :.. . a t 5 .• level 0 .053 0.048 

4. 8 . 1 u;, · t of n itro;;en , pho!ip!)Qr u .. end ootosh 

. .. .... 
0 . 036 

th~ oitre rences in r espect of diameter of frui ta 

unCer diff erent nutrient combinations wero found to be 

ei~fi~nt. The diameter of fruita waa siqnificantly 

increased with the application of nitrogen alone •• 

compare6 to control. However, ppreciable increa.e in 

diameter of f ruits w<:~s not ob:>e rvec with appll~tioo of 

phoaphorws nd potash in cO!IItlina tion with nitro<;Jen as 

compa r ed to nitrogen alone. 
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4.0.2 -ffect o; v9&1et1e p 

'lhe c.i!terence in c.iametElr of .fruita of two varieties 

wus found to be aijln.ificant. !'.ore dia~~~etex of fruit 

1.41 c=) waa racoxced in Parbhani Kranti veriety follOWed 

by ~lection 2-2 (l.JS em). 

4. e.J lnt§raction effect 

·. t.e inter cLion efx.ect c.ue t o V<l rious nutrient 

conlbin tion a nc vorietiea on c.iwne ta of okre. fruit waa 

fount to La non-aignificant. 

Effect of NitrOQen , ~Otiphorua, Potaah 
and \ ' UJ..eti s on :tit. !C . .ro;r liect&r 

The observutione in respect of yiel4/h& are preaentad 

in Table 9. 

lable 9 a Lean yie16 q/hu ) "-B influencec by 
.lili txogen, l'hosphorw: , l'otaah ana V nr .ietiea 

Varie ty 

Parbha!U 
Kr nti 

c 

39.SO 

~lection 2-2 32. 88 

' F' t£ s t 
::...l:.:n . .... 

36.19 

c.L. at 5~ level 

73.85 

79.91 

87 . 00 87 . 76 93.60 70.76 

76.11 84.Sl 63.38 70.~4 

62.S5 8E>.13 88.49 

Nutrients Varieties Interaction 
... ig. 
5.0cJ 

lS. 61 

...J.~. 
1. 29 

3.88 

.. . ~ . 
2.89 
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4 . 9 . 1 !iiffect of niUOidSW • pholipnorll§ and QOtafh 

.:.i,.zlificant increase in yielc of okra was obae:rvE:d 

with the epplication of nitro9en alone .u compared to 

control. Increase in yielo was alao ob&erved with the 

ap licstion of phosphorus and poU.eh alonQWith nitrQ9en. 

However, the differences in the yiel~ uo®r N, NP , Nl-. and 

NPK were foun~ to be non-ai<Jllificant. 

4. 9 .2 Effect of var1etiea 

~he difference in tne yie l d o f two v c r ieties waa 

found t o be ai9nificant. 1he variety Parbhani ~ranti gave 

hi<;lher yield (78. 76 <:V'hal aa compaxed witn -E<lcctivn 2- 2 

'. l interacuon et i:ect cue to nutr~ent C0J . .b~n ... u ..;na 

dUd Vtlrie ties wa:J founC! to be non-significant. 

4.10 Percente')tl of Plants Affected by 
:t'ellow VeJ.n Mosaic 'V ir\.16 

The data in respect of plants affecteo by yellow 

vein mosaic virus aa influenced by different nutri t 

coml:>ina tJ.one and varietiea are presented in .... ble 10. 
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'lable 10: hean per CC;llt of p l ,;nl.& ,..f£ected by ye.Uow vein 
mosaic virus a5 influencea by Nitro9en , Pho~horue, 
... ot.aah and 1/ a.rieti•• 

c N i1F U- iH·" •·.oeen 
Vc~xiety 

Parbhani 2 . 90 6.00 • • 21 s.95 3.99 5.21 
l<ranti (9 , 81) (U . lal (ll . SS) (17.41 ) (11 . 53) (12.95) 

~leetion J . 54 5.41 3. 97 6.28 3.24 4.48 
2-2 (10 . 86) (13 . 46) (ll . 50) (14.S2)(10.38)(1 2.lf) 

------------
Mean 3. 22 5. 70 4 . 09 7. 56 3. 60 

(10 . 33) (13 . 62) (11 . 67) (15 . 96) (10.95) 

~iyureE in ~arenthesis are arcsin v alUEs . 

Nutrients Vari<'ties Interaction 

' !!' ' test N. ~ . N.:.... 

w.l:.m.T 1.98 

c,r . at 5~' ovel 

4. 10.1 ;f;ect of nitrQqen , phosphorus a ~d DQt;sh 

From the data , it can be seen th~ t siynif c-..nt 

differences were not aba e xved in tlle percenta..Je of okra 

plants a£~rcte~ by yellow vein moe~~c virus ~~~1 the 

appliCdtion of nitro~en , pnosphorus ~d pOtash as c~are4 

to control. 

4 . 10 , 2 ~&feet of varieties 

.ill v'r14<tu.l d i fferences in reapect of incidence of 

yellow vein mosaic virus were found to be non-~i~nific~nt. 
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4 . 10 . 3 ction ef!· cts 

Inte~~ction ffect ~uo to vario~ nutrient cCI!ibinatioru; 

virw. was founC. to be non-&i~ficant. 

4.11 Percenta~e of l unts Affecte~ 
by »hoot ore:r 

'lhe l.Bta in respect of plcnts af.tec~ by .shoot borer 

as inf luenced by different nutrient combina tions and 

varieties are presented in ~able 11. 

Table 11' hean per cent of plants af!ectec b:r· shoot 
borer as inf l uenced by NitrQ.;~en , l?hospnorus , 
'otoal ari t.ties 

,Jp 4.~ .. t-1:?}, .eQil 

Variety 

.Parbhani J . J7 4 . lo :lo ld J.J!ii J.~ .. J.05 
Kranti (3. 52) (12. 64) (13.16) (10. 61) (1 0. 38) (10.06) 

Self':ction 1.38 2 .18 3. 71 3. 66 6. 99 3 .35 
:.Z - 2 ( 6. 75) (8.51) (ll.ll) (ll.OJ) (15.34) (10 . ~5) 

~~an o.s7 3.49 4 .44 3.52 s .11 
(5.13) (10.59) (12.13) (1 0.82 ) (12. 6 6) 

»ili)W.ec in parenthesia ere arcain valuea 

Nutrients v rieties Interaction 

' F' teat N. ~ . O::.ig. 

::. . r111 . + 0.62 1.38 

c.;:,. at 5' level 3.51 4.16 
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4 . 11.1 ~tt ct of nitro;cu , phosphgr¥8 end potas h 

'Ihc: C.ata showe6 that minimum incidence of shoot borer 

w.>w r core ecS. uncer the control. 'Ihe incicence of ahoot 

bo~er ~as ob&e rved to ~e signific~ntly higher with the 

applicati ~.m of nitrogen alone. Ho\tever the differences 

in the inciC.ence of the pest tmCl r tl , NP, NK anl :<r:~ 

weJ.e foUlc. to be non-t.i~ni ficLn t. 

4.11.2 ' ffect o! y n;ietir s 

The vaJ.ict£1 cifferences in re pect of incic.cnce 

of shoot borer were foUlc to be non-significant. Linim\llll 

p.I.Wlt£ we~e a,;fecteC:. l;y s hoot borer in v~r ic t · :· rthani 

l-x -nti \3. 5,-.) fol o w& by ~elecuon 2-2 l3.J ~ .• ). 

4. 11.3 lnte;action effect 

lnteraction e.t~ . ct cue tJ v.:.riu~;s nut.ri .r.t cotnbinc. tivna 

a n C' v c..r.i tieG on p erccnta,Je o f pl...nUJ affcctc<.. by :;;hoot 

borer w<..e fot:nc. to be ::i.,;nif.i ::; nt.. 

~ast i.'1cieence v£ !>hoot borer wLs obe>ervec uncer 

control in case of bOth the varietiec, of okra. 'Ih<ore were 

no ai9IIi£J.c-Ilt diff rences in the incidence o f hoot borer 

uncer C:.i£1.ere nt c oo• ne> tions of nutrJ.ents in c be or 

1-''\:tbhani :i-..r~nu vax:iety . However , more inciu· n~E o.:: t he 
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peat wa• observed uncer Ni'i< a& compar~ to other 

treutments. 'lhe aif w::<..nc • in the inciuance ot tJHl peat 

un<..u cvntrol and ni tJ:o.,;en e1s well a a •·• N 

founu to be non- significant. 

nCI L A were 
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':he investi.,;a.ti.ms on " Performance of ol<.rt. vc.rieties 

in r .. l tion tD terti:..izcr a lication" were cc.rri ~C! out 

streE..sec the nceo of optilll\lm fer tili :;:er and improved 

va -ri•tias for c. n intensive cultivation. -p£cioll~ in 

cas ... o:. v · ,;~ tabl<::. still the practic follov. { zc .U. t-

re~._H.J.n<,~ l;."l~ optirnur. nut..rienu c.nc. i. ::.ovec. v c.r i ttics 

are lilc:kin.; !:v r many of the cr ;;;:_ .:. • r·he object of this 

inVebt.igction ... .:.s to s ee u.e pcrforrr.ance O!. okra 

va.~:i'-ti am .. t .,; asccrt...in the potentiali t ;x of okra 

v .:. r u ti ... :. to p:rocuce hiuher y i i!lc. in re lu ti ~..<n to fertilize r 

ap~ U.c'-ti'-' • . .oc t o~ ~< ::.tili~.-.:ti.>n --1' ·.c t:::. :.or : :r o.. uctivn 

vari,tics of okru. to v. rtin~o co:rJ:.inat.!.ons of nutr-cnt. 

are laclU.ny . :the r c!; lL ~ o.l the ~ .:.rin.t;nt " 1ic .. iJ.c.ve 

'I:El ~:.•• i,jiv~n l.n the prece CJin•J ch-"pter f:.re (i~c u..st c.. herE to 

VE!l.2tie~ ~~c er Vf i ying coroLi na tions o! nutric.n~ • 

.t:.f ft!Ct of 1'iuoyen, hosphoru~ , •Ot:Lsn 
o.nt. \eric Ueb l.n Ver,;etntive .... rowt.n o f ~lu:a 

The growth of olue is ufst repr <> ·•·nted by h~ight 

o plant, nt.tnber of l av e.:: , branches nd intEOrnO< ea 



':he inve&ti:Jutivn.s on " .'erforr-.ance of okrr: varieties 

in r _.:. t.iWl to ferti..izcr Bfplication" were c~r ried out 

ouri• ., ~ sP.Gtl ... n 19":9 -90. ~:an:, re:seax-chera h ve 

atr ::.l!iEc th~ ncec o optimurt fertilizer and improved 

vat:! tie~; for c. n intensive cult.iv.:.tion. ~ l.ciolly in 

inr ;&. ..,._"l;;u... •· ' tr ... CJ. tiunc l a c:. oc.:e ... ua t.e rc C.J E.nC ti ;,ns 

·he object of thi 

inva .. ti~tion .,..:.s to s ee the p rfor!f.ance of okra 

v~ri~tiah an~ t u nsccrtLin the ~o tiality of okra 

V-'r ~ti - tu r · ,_.ce hl ·hu yielc. in relution to fertilizer 

3P~ lic"t.i ::J. J.o:; t o_ fcl.tili~.:ti .m ~!;pcct.:; for ;.t<>< uctiun 

of vt...L~ he 1 • . _ ;:'1 tt.c ic ' b;, rr~ •..or}. ·rs f. or l.nCt. ._.sin>~ 

varif.:tic. of ok.ru to "'• r:zin.., c~inat.iorus of nut.tJ.cnu 

are laciun;. ·.he rc::.u_ _ 01. t.he · ... ritr~nt. -..i c .• h .. ve 

bo.:I• ',liV£n l.n the pr ceeain•,. ch<opter ere c.i:.cusscc.. herE to 

VEri c tie~ un~er Vc i y ng c MLinations o! nut.ticnt6 • 

.c.ffi!Ct of • itro<,~en, l?h · phorutl , .ou.sh 
anc.. \ .. ric ties in ve,.etc.tive ... row en o f '-'kra 

of plant, nwnber of lf:aV!!f, branches ·n(\ int.-rnO< ~• 



.. "~ .. 
p:roC!U!:e<! on the l ~ts . .h., ve_etiitive ; ro~o·tn of t;u;• plt.nt 

t<ep.vl< a on the abundent aupply of moieture and nutrientB 

present in the aoi l. lhe <=iffere:nt c orrbind tiona of 

nutrients influenccc tl1c vt.rioe£ ;;rowth chur.::Lcteriatics 

of "iffw:ent va r ieties uneler st\ldy. O}U' is ahort 

ourc.tion crop. 'lbe eaible po1 Uon 1~ .,1reen s~..e.::ulent 

fruit, ~hich ftlllergto.a in the exil ofthe l af. ~he he19}lt 

c. s well .:>a nura.Cer Ol leavea incrli~S£ cont.inuow.~.J tlu:ou~out 

its dura tion and hence, fruitin<;~ a.ttaina c on tinuouoly in 

olu:a. The meteorolo<o~ical (;ala recoroe6 eurin~ the cOUl:.se 

o! tU.peri~~~ent ( .. ppen..:.L. 1) ~how c:uit.abl.llt:y Oi. c~i;.'l.ite tor 

c c:lUvetion of okra in the l<.harif seaaon • 

• n , "ta presentee in ?i,1ure5 · , 3 "nt 4 showec that 

the <;ro"C: r "-te of okra -n ter~ .:- Cl he.- ,;ht c. t..c . ... nts, 

nu;,.l.er o~ l€'..:ve , brct.c'l t, int.<:"rr.o. c 1!: r nt ara 

lcnyt.n o. inte.t:Joc" unter v>rioU& nuu.l.ent co~ .... in tions was 

tounc: to be cuntinuoua and more or le~e const.c.nt f rom 

"!i to 75 .o.ys a!ter sowing. l'hc ~:towt.'l ra t e w .. s tlow 

at tel:WI<-r c - • 

Ve<;~etative ~:rowth as inCJ..Cdted by the llei~t o.s. 

pl nts , nunl;er o! lee.IT ' a, internoclea o! ol<..ra pl,Ulta waa 

si ;;..ifl.c~ntly l.ncre .. £~>c wJ. th the dPP-i=uon u. nJ. -.r01818D 

e.lont. c.s. c;...;mpc:reci to control recolc..ec at a:;..l <-.«,.~a of 

Qr00.1 tJ1. ln ·;ener l , appreciab le incrt.a ~t: i n ... Iuwt. . of 
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planta wa s not observed vith the application of ph~hoxua 

and potaah in canbina tioa with nitr09en •• C:OIIIp&red with 

nitro,;en aloee. How.ver
1 

a t 45 daya after aowin~ aionificao t 

increase in height of planta waa observed with the 

application of potash and at 75 daya after aowin9 with 

the epplicatioa of phoaphorua and potaah in cOIIlbinatioa 

with ni~en aa caJ114red vith nitrO(jlea alone. S..ual 

workers have reported the effect of 111ajor nutrieata 

aingly or in combinatioa oa the growth and yield of Qkza. 

It baa been eatebliahed that nitrOCJen outritiOD playa a 

dCllllinant role in influencing the gJ:owth end yield of okra . 

Application of nitrOQeD 100 kg/ha stimulated ahoot 

elonga tion. -the iocreaae in growth of okra planta .. Y be 

due to the property of nitro . en to enhance tbe vegetative 

growth a~ capac:ity of plants to utili .. qreatex .-ol.lftt 

of nitr098Jl. locreaae in growth of okra planta with 

the application of nitrO(jlen baa alao been reported b7 

Chhonkar and Gingh (1963) 1 t>airahhi an4 ~dda (1970) 

and Varma n 1.1,.. (1970). 

lhe production of large nl.lllber of leaves is cona1dexe4 

to be an u.;,ortant a~~pec:t in the veget.Btive growth of p lants 

aa they are the aite of the photoaynthat.1.c: activitiea. 

Applioatioa of nitrO(jlen bad f avourable influence co the 

nuabeJ: of leaves produced on the planta at v a rious ataqea 



of cxop yrowth. 'Iheae findin-Je are in cJ.o.ee &<;Jre...mt 

with thoae of Chlluh n and Gupta (1973). RanChava and 

Pannum {1969) ~nd Pawax (1980). 

'lhe va.r:ietal difference in respect of growth of 

tbe pl~nta waa obaexved at 15 daya interval. 'l'be planta 

of variety li'arbhani Kranti were found to be viqoxoua •• 

-aaured by be19}lt of the plant, number of lea.,... br~• 

and int.ernoGea/per plant than thoae o£ Selection 2-2 variety. 

SJ.Jailar findinCJ• in respect of ~rowth of planu of theae 

two varietie. have b-n reported by .:.omxuwar (1989) and 

Dhakare (1989) . 

5. 2 Effect of ittogen, Phoaphoxua, Potaah an4 
Vax1etiea oa ¥ield and Yield Contributing 
Chexactera of Okra 

Tbe yield of okra ia largely de.pendent on tbe 

VB9etative growth of the planta whJ.ch determine• the n\llber 

of fruita per plant, th aize of frui t.s an<l yiel4. 

'lhe data presentoc! in Table 6, indicated that 

aiCJllificantly bigher n..-ber of fruita were pr0duc:e4 oa the 

planta with the applicatioa of nitrogen alone aa coq,are4 

to thoae wder control. '!be increaae in numbe% of fruit.. 

per plant w1 th the aupply of n1 trOCJen -Y be due to increuec\ 

amol.lllt of f~ JDBnufactured by the foliage. Aa expla1De4 

by Ran&&- and Pann'ID {1969), t.he ayntheaia of aaino 



acida , pro~n• and chlorophyll wea accelerated with the 

nitr0<;1en •\IPPlY• ... • r:e Ult of bonefic1al effecta ot 

IU.tzogen application ca 9J:OWth, better fruiting waa obtained. 

'lbe varietal d.t.ffereace in respect of n\Bber of f~ ta 

per plant v .. found to be non-aignificant. .H.owwe .r • 

reletively 110re n\lllber of fruita were proeucec1 an the 

planta of variety Parbh&ni Kranti aa C~Q~~>Arec1 to tboae of 

Selection 2-2. 

Si~ficant increaae 1n y1 lo of okra waa ob&erved 

with the appllcatiOD of nitrogen alone ae cQt;>arec to 

control. ::oUght increase 1n yie~ waa obearvec5 with 

tbe application of phoaphorua and potaah alonqwith nitrogen 

•• CC~~~~Jere4 with nitrogen alone. HoweY ex the 41tferencea 

in the yieloa obtaiDe6 uo6er different nutrient 

c:omb~tiooa were found to be non-aignificant. ka eJCpl&J.ned 

earlier application of nitrogen haa helped in more 

veget.at1Ye growth OJ: 010re photoaynthetic aree and hipr 

qU&ntitiea of •tabolltu which re5Ul~ in 1110re n\Bber of 

fruita and Ul t1ma taly higher yie1C!. 'lhe increaae 1n the 

yield of okra with the appllCiltiOD of nitrogen hea alao 

been reported by ::.inoh a nC! bingh (19 65). Re.ndheva and 

Pann~.m~ (1969) • Vexma u a,L. (1970). &ai.mbhi and Padda 

(1 970). 

'lhe varietal ctiffereccea 1n respect of fruit yielc5 

wre aignificant. 'lhe variety P rbhani Kranti wu founcS 
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to be IU~ yielding (78.76 q/h&) aa ccq>a.red with 

6elect1on 2- 2 (70.54 o/ha). The illcreeae ill fruit yie ld lll&y 

be due to .ore n\lllber of brencbea and ~gh~ of the planta 

better performance of Parbhani K.ranti -..adety hll'f'e alao 

been reporte<l by Thakur (1989), Dhelcare (1989) and 

Solnkuwer (1989). 

"'ignifieant c:liffareaces in the incidence of yellow 

vein IIIOM&ic vi:cua weroe not obselO"Yed wi'th the app Uca tion of 

nitrogen alone and in combination with phoaphorua en4 

potaah. "rbe vadetal difference -• alao found to be 

non-si~ificant ia respect of ineidenc:e of yellow veiD 

moee.ic viroua. 

'lhe incidence of 8hoot boroer wae m!n.im\llll (o. 7..J 

~er control •• c::C~Qpa.red to that l&Cier niu~en alone aDd 

in combiaation with phoaphorue anc pOta.h. How..,e r, the 

41fferencea in the incidence of the peat UDder W.ffe reDt 

c:ombinationa of nutrients were founCI to be non-si~ficant. 

'Ihe ver1et.al difference in respect of incidence of ahoot 

borer was Observed to be non-aiqnificant. 

Conaidoeorinc;, the "YGQet.ative c;,row'th anc1 yield 

charecteriatica of okra, in general r esponse to tn. 

application of nitrogen wu observed. AmOng the va rie tiea 

inolUd.ed in the study, Pa.rbhanJ. Kranti extUbited better 

vegetative growth and yielCJ potential. 

* * 'll •• 



'lhe preaent investigations •.t>erfo.IIIIIUla. of okxa 

varieties 1D relation to fertiliser applic:atiOD" vas UDder­

taken ~uring lcharif aeaaon of 1989 in the Depart:llent of 

Horticulture. Punj sbrao l<.rishi 'Vi~yapeeth. A:kola. 

Led9J1 of the experiment adopted vas split plot; 

with 4 replications. 'lhe treatlllenta includ~ were u 

under. 

Main treatments - Fertilise.n 

1. Nitrogen 

2. llii ttQ9en aD4 Phosphorus 

3. Nittoqen and Potuai\D 

4. )11 ttoqen. Phosphorua. Potaasi1a 

~. Cootrol (without ~ . p anc5 K) 

Sub treatments - Varietiea 

Parbhll.JU Kranti 

Selection 2-2 

N 

NP 

blX 

)I PI(. 

c 

The Observations recorCled in respect of ve..,etative 

growth and yiel~ of oltra are s\m~Dariaed below. 

The growth of the plants upto 90 61lys att.ex sawing 

in respect of height. nUDber of leaves. branches and 
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into! J:llo(jes per plant "'"• found to be inereaae6 with the 

application of n1 troqen alone aa c:<lqj)llrecS with tho­

under control. 'lbe Yegetative ~I'Oiolt:h of olua in reapect 

of height, n\Milber of leaYea , bxanche~~ and interno6ea pe.­

plunt was obeerved to be more in vaxiet:,y Paxb e.nJ. ~aAt1 u 

compared with -.e l ect10D 2-2 variet:,y. 

The number of fruita per pl.nt and yielc per hectare 

were fouod to be inc.r:eaeed with the application of nitrogen. 

The variety Parbhani Xxanti wae foUDd to b& high yield1nq 

followed by belection 2-2. 

'lhe incioence of yellow ye.in 1110aaic virWI wee .ore or 

le1u1 similar under different c0111b1Mtiona of nu.trieDta and 

control. However, incidence of ehoot borer waa found to be 

low \Dlder control aa CO&Dpared with that. \Iader different. 

cambinatiooa of nu.trient.a. The VE>ri.et&l differ oea in 

respect of incidence ot. yellow vein 110aaic virua u -11 
of 

ae incidence" ahoot borer -r• fo~ to .be non-aiqnifiC&Dt. 

ConclllAigp 

Fran the findinrJa of preaent atu4y, it !My be 

concluded that. 

1. lha IIBJtiJina ve~tative growth of the plc.nt~. n~r of 

fru.ita per plant and hi.qher fruit ~eld per hectllora -re 

obtained with the application of n1troqen. 

2. Amono the two va:a::1.et1ea includecS in the etudy, -.xilnla 

veoetative growth and yield per hectare were obaerwed 

in caaa of the variety Paxbhani. Xraoti aa compaxed with 

l:ielectioa 2-2. 

* * * • * 
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APPENt.·lX-1 

Met.eoroloQical ~ta for the exper:~tal pedod duriAq 
the year 1?89 r ecorce a t Aqril. Heteoxol o <JY b.serv tory, 
P • K o V • , .nkol.a 

Met. t.t.e Tempeuture (,_°C) Iiumidity (!. )Rain- J<.&J.Ay 
;,.eek 

l1u -
fall dar• MiDiJr.\1::. Mo~- ~YeA-~ 

Rl\111 1Dq inq 

26 25- 1 July 32.~ 24 . 0 85 65 79.8 2 

27 2- 8 July 31.9 23.7 8 3 65 4 6.2 2 

2B 9-1 5 July 33.9 24.7 78 50 o.o tU L 

29 16-22 July 3.3 .1 2 4. 3 84 i4 45.4 J 

30 23-29 July 30.8 23.5 87 ~7 )Sol 4 

31 lO- 5 "'~Ag\lfl t Jl . 7 23.0 79 52 o.o llll .L. 

n 6-12 "lolQUSt 4.t>o 6 22 .<1 92 87 4:J ol 5 

Jl 13-19 AU',l\at 26.7 2J.l 89 75 aa.o 2 

)4 20-2 6 ;.~\IS t 28.7 23.3 90 80 61.8 l 

35 27- 2 Sept. 29.0 22. 4 a a 72 40.0 4 

36 3- 9 ~pt. 31.9 2:t .2 84 53 o.o NI L 

37 10-16 .:.Opt. 33 .2 23.1 83 so 8.6 1 

38 17-23 p t. J 4. 8 23.1 85 52 69 . 8 J 

39 24-30 ~oept. .ll. 2 23.0 86 S2 :u.2 1 

40 1- 7 ct. 35.2 19.3 79 36 2. 5 MIL 

41 8-14 Oot.. 37.1 15.8 70 21 o.o lllL 

......... 



v l'l'A 

"'.1.:t:-iah ..:houdhoq ~o Oh%1 Pxabbauxrao Chouc!hllcy • 

" native ~ har\Xl waa bom oa 25th Auquet 1965 in 

... ~r ... CN.l.t~Ual f~lllily in L-iatJ:ict J.mravati of Jol«herafiht.l"& 

~t.&w Uncia). Ho bad bia priaary educat1oc fr0111 x.P. 

Vioy~x. "'•.rlld• and hia mat.ric:ul•Uon f1:0111 bhr1 .Jon4>~hdaa 

R::t.lU vidyalay. " IUISYaU. He joi.Dee fOJ: hia ~r- COUlM 

l;;,.;al!ir.u., w B.~c. (Hoxt> 11184 in PUDJabrao Kdehi Vi"Yapeeth. 

the:rufteJ: he Joinec! the Poat GJ>ad..ate llletitute. P.K.v •• 

Ar..ola f>iJ: iu.a Poat ~ccuate education leadn\1 to t .. ec.v~l.1) 

De~H in aubject of HoxUoulture. 

• * * .. • 
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(h) "lJf v•l 01 • OI Cio in 
t.ho~~ois .. ;:. d<..t 

(j) ~·i•.i<rtu , n.:.o 
~'""!.., ~ Jt .. or .... 
011. u.ari t y 

"'· ' • • •• ,;.o le. . :>l<o .l t t h .. 

: • :'~n! -'l ~ f~ ... l,f ~t.' .. '1 ",....r.l-. r it: 
l.i I t: JJ ,J .1..J f,J r~.r1lL!~ •. 
1'\.>" Ll . .:.T l · ~ ~ 

Lirh n rrabh lc rrao 1.. t. oudbary 

1 IJI',r• , . .... h-kel, 
~•tt.iTof . in nordcu.lll.ll·e , 

. ~ .v .,Akola 

II , !> c • (l~ri,) 

1990 

hart leu l.t ur 

2. '31 

til:::cnt "'"& s ,:>lit ,lot .ith 

control. lhe v~ etati.v..t rowt of okra in nsp<Kt vf htti9ht 
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~· it ~; r. •& , ... u .o i c l! nc of ho• t borer r~ to tte 

non ... lcm1Ut; t . 
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