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CHAPTER I
INTRODUCT1ON

Vegetables play an important role in human nutritione.
Luring recent yezrs, the interest in vegetable procduction
has increased rapidly as a result of greater appreciation
of the food values and the place of vegetables in the
nation's food regquirement.

Okra (Abelmoschug esculeptus L. Moench) is rich in
Vitamins, Calcium, Potassium and other mineral matter.
The composition of bhenci fruit (Per 100 g of edible
portion) is, Moisture 89.6 g, Carbohycrate 6.4 g, Protein
1.9 g, Fat 0.2 g, Fibre 1.2 g, Mineral 0.7 g, Calcium 66 mg,
Magnesium 43 mg, Oxalic acid 8 mg, Phosphorus 56 mg, lron
1.5 mg, sodium 6.9 mg, Potassium 10.3 mg, Copper 0.19 mg,
Sulphur 30 mg, Vit., A=88 1,U, Thiamine 0.07 mg, Riboflovin
0.10 mg, Nicotinic acid 0.60 mg and Vit.C 13 mg (Aykroyd,
1963).

The cultivated okra belongs to the /byssinian centre
of origine. Okra is an annual vegetable crop grown in the
tropics and subtropics of the world, 1t is grown throughout
the country particulerly during early spring and¢ autumn in
the wouth snd Central India. Wwhile in Northern Pleins,

spring Summer and the Kharif are the mein growing seasons.

The vitamin and mineral rich okra is prizec¢ vegetable

cuitivated for its immature fruits in the Indien Subcontinent.
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The roots anc stems are used as clerifier in the manufacture
of jaggery. It has also some industrial importance i.e.

extraction of fibre and in paper incustry.

In Indian teritory, it is grown in all parts of the
States. In Maharashtra, the area uncer okra cultivation
was 3,900 hectares in 1969-70. It is further increased
to 4,300 hectares in 1978=79, The area zgain increased
from 4300 ha to 4600 ha in 1979=80 by 7 per cent aver
the year 1978-79 (Annual Season and Crop Keport, 1979-80).
Vidarbha region stands second in acerage (1400 ha) in
Maharashtra State ( teason and Crop keport of Msharashtra

state, 1974).

The cemanc of vegetables like okra has a great
potentiality of export both in fresh and proc:ssed from
mainly to Gulf markets. ~mong the vegetables exported,
the principal one is okra (Chadha, 1989). Therefore, there
is good scope for increzsing ares under cultivation and
also for boosting the juality production of okra to earn

maximum profit in the export.

Performance of veriety Selection 2-2 was studied and
it was recommended for cultivation in Vidarbha regione.
Recently some new varieties of okra have been ceveloped
which are resistant to yellow vein mosaic virus.

Performence of these varieties was stucied¢ under local
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conditions anc the variety Parbhani Kranti was found to
be promising (Lhakare, 1989 and Somkuwer, 1989). Therefore,

this veriety wés incluced in the present investigation.

Jucicious manuring is one of the most important
concepts, which helps t0 bring up a radical change in the
present pattern of agricultural production. Under most
concitions use of fertilizers affords the guickest method
of @chieving the objective of high yield. The object of
fertilization if to improve the nutritionel stztus of
soil, specially nutritionel environment of the plant, so
that it czn teke to ite need to procduce a meximum possible
yields.

Nitroyen encourages the vegetative cdevelopment of
the plants. it also controls t0 some extent, the efficient
utiligation of phosphorus and potassium which helps to
increase the production. FPhosphorus influences the
vigour of the plants and improves quality of crops. It
promotes growth and maturation of the crop. It also
increases resistance tO diseases. FPotassium enhances the
ability of the plants toO resist diseases, insect attacks
and cold and other adverse conditions. It plays an
essential part in the formation of starch ané in the

production and translocation of sugars.
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Taking into consicderation the above, the present
investigation wes undertaken on "Performance of okra
varieties in relation to fertilizer application” in kharif
season 1989 with following objectives.

1. To £ind the suitable variety under local

conditions.

2. To study the effect of nitrogen alone and in
cambination with phosphate and potash on growth

and yielé of okra.

® % & % %
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REVIEw QF LITERAIURE

The present investigation was undertaken to study
"Performance of okra varieties in relation to fertilizer
application”. The findinys of research work on the atove
aspects in respect of okra are reviewed in this chapter.
2.1 Effect of Nitrogen, Fhosphorus and

Potassium on Vegetative Growth

Vegetative growth and plant vigour determine the yield
of okra. The growth of plants mostly cepends on the
nutritional supply of plent particulerly, nitrogen,
phosphorus ané potash of which nitrogen is most importante.

Chhonkar and sSingh (1963) observed the growth of okra
cultivar Harichikni-R with the application of nitrogen at
0, 21, 210, 630 or 1050 ppm, phosphorus at 0, 3, 93, 237
or 547 ppm and potash at 0, 8, 78, 704 or 1408 ppm. Plant
height was significantly increzsed by nitrogen and
phosphorus, but not by potash. Maximum plant growth was
obtained with a combination of nitrogen 210 ppm, phosphorus
257 ppm and potash 78 ppm and the optimum ratio of nitrogen,
phosphorus ané potash in the plant tissue for the best

growth was approximately 45 3 1 3 5.5,

Randhawa and Pannum (1969) observed that maximum height,
maximum number of leaves and branches were produced with

the application of 66 kg nitrogen/ha.
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Verma et als. (1970) conducted experiment with Fusa
vawanl variety of okra under Ucdaipur conditions with five
levels of nitrogen(0, 30, 60, 90 and 120 kg/ha), three
levels of phosphorus(0, €0 end 80 kg/ha)and two levels
of potassium(0 and 40 kg/he), Haximum number Of leaves
was 42 with the application of 30 kg nitrogen and phosphorus
80 kg/ha in combination as compared with those under

control.

Chauhan anéd Gupta (1973) pointed out that, there was
no beneficial effect of various levels of phosphorus and
potashs It wes found th&t height, number of leaves, girth
of plant andé yield of green pods were increased as the
levels of nitrogen added to the soil were increased from
2245 kg to 67 kg/ha.

Roy and Chhonkar (1976) conducted experiment in Bihar
on okra. 7They Observed significent positive correlation
petween the number of fruits, number of shoots and fruit

vields

Singh (1979) conducted experiment on Pusa &ani variety
of okra under Banarus condition and found that nitrogen,
phosphorus and potash gave positive response in increasing
growth parameters such as plant height and number of branches.

Significant increase in height, number of branches, number
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of fruits, fruit size and yleld was not observed with the
increase in the level of nitrogen from 75 to 150 kg/ha

anc potassium from 60 to 120 kg/ha.

Pawar (1980) reported that vegetative growth of okra
in respect 0of height, number of leaves, number of branches
and internocdes was incressed with the application of
nitrogen 150 kg/he. <similarly the plant height and number
of branches/plant were increased with the increecse in
levels of nitrogen up to 120 kg/ha (Zenin ané Kimota,1980).

Gupta gt ale (1981) reported that the plant height and
number of internoces per plant in okra increased with the

application of nitrogen ané phosphorus.

2e2 Zffect of Nitrogen, Phosphorus and
Potash on Fruit Number, Fruit size
and Yield

Sutton (1963) studied the effect of conbinations of
nitrogen, phosphorus and potash on okra varlety Pusa Lewani
and reporte¢ thet increasing the phosphorus rate from
30 to 90 lb/acre with 23 lb/acre of nitrogen significantly
increased the yields of first 5 harvests. The ylelcs
of second 5 harvests were increzsed significantly by
increasing the nitrogen level from 23 to 70 lb/acre, with
30 1b/acre of phosphorus. Increasing the levels of potash

had no beneficial effect on okra yields.




The triel concuctec by oingh and Singh (1965) underxr
Kanpur conéition to stucy the effect of different sources
of nitrogen on okra cultiver Fusa Sawani showecd that Urea
60 lb/acre produced better plants with highest yield/acre
as campared to calcium ammonium nitrate, ammonium sulphate

ané ammonium chloride.

sutton (1966) reporteé that the effect of nitrogen
was most significant in increasing the yleléd. The nitrogen,
phosphorus and potash in 1:l.33l.3 ratio resulted in

highest yield of marketable okra frultse

Ahmad ané Tulloch (1968) observed in their study the
response of okra to virious levels of nitxogon(o;.‘ié kg/ha))
phospnorus(otfzeo kg/ha)and pou-um(ct-czao kg/ha). ihey
obtained highest yielé with the &spplication of nitrogen

112 kg, phosphorus 168 kg and potassium 280 kg/hae

wincham (1969) pointed out that application of nitrogen
20 1b, phosphorus 40 lb andé potash 40 lb/acre increased
the ylelé of okra by 0.4 ton/acre.

waimbhi ané Padca (1970) reported that in & fertilizer
trial with Pusa cawani varlety application of nitrogen
134 kg/ha increased ylelc of okra. HOwever, higher levels
of nitro,en were not beneficisl. There were no significent

responses toO phosphorus @épplicatione
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1he experiment concucted with Fusa vawani varlety
cf okra uncer Ucaipur conditions éuring kherif sesson
showcd that the fruit length was increesed with increasing
levels of nitrogen from 0 to 120 kg/he, the meximum Lbeing
17,60 cm &t 120 kg nitrogen as compared with 15,10 cm
under control. The fruit diameter increased to a maximum
of 2431 cm with nitrogen 90 kg/ha. 7Total number of fruits/
plant were maximum (11.50) with the application of nitrojen
90 kg/ha which was three tires more then control. But
nitrogen in combinetion with 80 kg phosphorus/ha increased
the number of fruits to maximum of 13.42/plant. These
investigations showec that the application of 90 kg nitrogen
ané 8C kg phosphorus/ha improved the jualitative and
quantitative yielé of okra (Verma gt al. 1570).

~silf and Greiyg (1972) from Kansas state University
reported¢ that application of nitrogen 120 lb/acre gave
maximum yielé while phosphorus and potash had no favourable
infivence on yiecide Increas-d application of nitrogen
incre2zeé nitrate accumulation in the fruit., 7The application
of phosphorus, potash at 43 and 83 lb/acre respectively

increasedé only phosphorus and potash levels of the plantss

Chautan and Gupta (1973) conducted experiment at
Cwaliar to finé out the optimum nutritional rejuirement of
okré on sandy loam soil, They obserxrved that height, numbex

of leaves, girth of plant and yield of green pocs were
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increased as the level of nitrogen was increased from

22.5 kg to 6l kg/ha. ihere was no beneficial effect of
verious levels of phosphorus and potash. However, nitrogenand
phosphorus, in combination increased yleid of oOkra.

 sherma ané ohukla (1373) reported under Lengalore
concitions that the highest yields of okra were obtained
with the application of nitrogen 120 kg, phosphorus 34 to
86 kg and potassium 416 kg/ha.

the
Verm: and kathore (1974) pointed out that highest

ylelé was obtained with the applications of nitrogen
150 kXg/ha in the form of uree applied as foliaxr and soll

applicetion in 331 proportion.

eela gt al. (1975) studiec the effect of spplication
of nitrogen from 75 to 150 kg/ha ané phosphorus 30 or
20 ky/ha on Puse sawani veriety of okra. The yleld was
meximum with nitrogen 120 kg/ha. However, the higher rate

of phosphorus application haé¢ no beneficiel effects

Koay andé Chua (1978) comparec¢ basal éressing of
decomposed chicken manure &t 13 ton/ha supplimented or not
with & side dressing of nitroyen, phosphorus and potash
10:10:14 kg/he or 20320128 kg/ha respectively. ‘otal number
of pocs ané yield were highexr with chicken manure and they

were not enhenced by sice dressing.
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Gupta anc iao (i979) reported eébout the trial conducted
under bBangalore conditions. They observed significant
increase in number of fruits/plent with the spplicetion of
nitrogen up to 100 kg/ha, Further increcse in nitrogen
application ci¢ not increase the number of fruits/plant.

Hooca gt ale (1980) observed increase in the number
of pods/plant of Pusa sawani variety with the increase in
levels of nitrogen from 40 to 120 kg/ha. The yileld obtained
was 126.45 g/ha. The response to phosphorus was lower,
with ylelés of 112, 116 and 118 g/ha uncer control, plot

receiving phosphorus at 30 kg @éné 60 kg/heé respectivelye.

In a trizl on okra with treatment combinatiocn of
nitrogen 80 kg/ha with potash 30 or 60 kg/ha significant
increase in yield (149.2..) was obtzined over control

(ani an¢ kampathan, 1980).

singnh andé Fandita (1981) pointed out thet maximum
nuuoer 0f pocs were produceéd with the application of
nitrogen 120 kg/he while theres was no effect of phosphorus

on number of pocs produceds

domar ané Chauhan (1982) obteineé highest yield of
152,10 @/ha with the application of nitrogen 7% kg/ha in

Pusa wawani vardety of okrue
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Reddy ané Veeraraghavaiah (1984) concucted a trial
with Pusa sSawani variety. The plants received nitrogen
at 40{;120 or phosphorus 30 or 60 kg/ha. Nitrogen alone
increased the yielé from 58.90 g/ha under contrxol to
97.50 /ha with application of nitrogen 120 kg/ha whereas
phosphorus alone increased the yielés t0 89,16 g/hs with
the application of phosphorus 60 kg/ha. The highest yield
(101.46 g/ha) was obtained with nitrogen and phosphorus

at highest rates.

hdelana (1985) reporteé that significunt increase
in yiclc wes observed with the applicetion of 20 p@ 40 kg
nitrogen 20 kg phosphorus and 20 ke 30 kg potash/ha.

Majenbu gt al. (1985) studied two okra cultivers
le2e v¢hite Velvet anc NHAE=47=4 with zpplication of nitrogen
at 0, 25, 50 ané 100 kg/he, phosphorus et 0, 13 anc
2€ kg/he and showed that nitrogen applicction eignificantly
increased the green po¢ yleld, diameter of fruits and
number of Zruits/plants The two cultivars responded to

nitrogen epplication in respect of green pod yield.

Application of phosphorus also significantly increased
green poc¢ yielé an¢ nuuber of pocs. 4he two cultivars
responcec to nitrogen application differentially in

respect of green pod ylelde For optimum green poc yield
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of white Velvet variety application of nitrogen 35 kg/ha is
suggest-d while for NHAE=47=~4, nitrogen application can be
increasec to 70 kg/ha. There was no different response

of cultivars to phosphorus fertilization on green poc¢ yield.
However, the applicestion of phosphorus 13 kg/ha enhanced

the yield of both cultivarse

Ram Singh ané Jaglan (198%5) reported thot alil fertilizer
treatments (Nitrogen 100 te 500 kg/ha ané potesh (64,:360 kg/ha)
geve significantly higher yieids as comparec¢ with the
control but there were no appreciable differences between

the treatmentse

23 Performance of Varieties

The fiel¢ triel concucted by Teli and Lalys (1981)

N

on 29 cultivars and 7 F, hybrids showe¢ that, «~E=72, iLe5Z,

p §
Selelel, /nk=79 and . Lke69 were resistant to fruit &nd

shoot borer.

Kashyap gt al. (1983) screened seventy two jenotypes
of okra ageinst Lards sppe under fileld concditions and
founc that less than 10 per cent infestation in Narmaul
Jpecial 6(z), Porhins leng Green, Clemoon Spineless, «hite
Snow &nd sel hound varieties, whereas more than 50 per cent

infestation wes observed in verietles 1C=12333.

lladav and Lumbre (1985) in their experiment conducted

on 14 varietics of okra indicated that 4E-75, Pusa sewandi,
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Long green, Indo-~mericen Hybrid and Koparwadi local were

resistant tc shoot anc fruit borer.

Jamble and Nerkar (1986) reportec that Parbhani
Kranti, 4belmuschug gsculentus derivecd from back cross
of A.ménihot to the okra Pusa Sawani carries resistance
to yellow vein mosaic derived from A.manibot which has

2 complete resistance to yelilow vein mosaic virus.

Thakur (1989) reported th:t Parbhani Kranti &nc
Punjab-7 heve given consistent higher yielé at different

centrec.

Letter performence of the variety Parbhani Krenti
was observed &s compared with Punjabe-7 and Selection 7-2

verieties (Thakare, 1989 an¢ —omkuwer, 198%).

The experimental evicences presented sbove indicate
that growth and yield cheracters of okra were influenced
by the nutrients. Responses to verying combinations
of nutrients anc their levels were observed in éifferent
experimentse The differences in soil type and poteatial
for growth and yield characters Of the varieties inciuced
in different studies may be the cause for such varlaticn

in the response to different nutrients.

* K % A K
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The investigation entitled "Performance of okra
varieties in relation to fertilizer application" wes
carried out in the Lepartment of Horticulture, Funjabrao
Krishi Vidyapeeth, Akola during kharif season 1589.

Climate and weather Conditions

Akola is situated in subtropical zone at the latitude
of 20°40' N 2nd longitude of 77°02' E. The altitude of
the plece is 307.4 m from the mean sea level. Luring the
pariod¢ of investigation i.e. from July to Uctober, 15389
the rainfall recelved was 583.9 mme The maximum temperature
ranged between 26. 6°c to 37.1°C and minimum temperature
between 13.6°C to 24.7°C while humicity ranged between
66 per cent to 92 per cent (morning) and 17 per cent to

87 per cent (avening).

The meteorological cata for the perioc of investigation
in respect of rainfall, humidity, minimum and meximun
temperature recorcded &t University Campus during 1989-90

is given (in Appendix 1),

The lanc used for the experiment was fairly uniform
with gentle sglope. The soil was medium black with uniform
texture having good drainage. 7The plot was under brinjal

crop curing kharif season of previous year.
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Experimental Letails

The detzils of the plen and layout were &s uncer -

Lesign of Experiment

Noe. of replication

No, of treatment combinations
Total no. of plots

Plot size

wpacing

lotal area uncder experiment
late of sowing

Fain treatments

1. Nitrogen
2. Nitrogen and phosphorus
3, Nitrojen anc potassium

4, Nitrogen, phosphorus and

potassium
S.
N = 100 kg/ha
50 kg/ha
50 kg/ha

Pm

K=
Lub treatments
Varieties

1. Parbhani Krenti

2. Selection 2«2

Control (without N, P ané K)

1 Split plot

31 4

s 10

1 40

$ 3,30 X 2,70 m
8 45 X 30 cm

3 573,99 n2

+ 11th July, 1989,
~bbreviations

N

NP

NI

NPK

O
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1he lanc selectec for experiment was prepared by
cross ploughing two months before sowing. Thereafterx
four harrowings were given in orcder to bring the land
to fine tilth ané make the soil loose. Fifty cartloads
of farm yard menure per hectare was added and mixed

thoroughly by harrowing the field.

The good quality seecs of okra varieties, Parbhani
Kranti an¢ Selection 2-2 were cbtaineé from main g2rden,
University Dep rtment of Horticulture, Punjabreo krishi
Vicyspeetn, /:kolzc. ‘huse seeds were soaked in water for
24 hows beiore sowing for hastening the germinstion. The
tre: ted seecs were c¢ibbled at the cepth of i-3 cm at

45 » 30 om spacinge bout Z-3 seecs were so0wn pexr hill.

The recuirements of fertiligers per plot accorring to
treatments were first calculated. The basal cose of ons

@ 50 kg/ha ané K, O ¢ S0 kg/ha was given in the form of

2
single super phosphate @end murrate of potash respectively.
Nitrogen (100 kg/ha) wes given in the form of ures in two
agual cosese The basal dose was &pplied at the time of
sowing =lonygwith phosphorus snd potash ancd remeining halg
quentity of nitrogyen was epplied 30 cays eftex Sowinge
Thinning was done 15 cays eéfter sowing by keeping single
healthy seedling per hill. ihe necessary cultural -

operations were carried out as &nd when required.




eeldee

Plant Protection lieasures

1n order to prevent the infestation of jassid and

shoot borer, spraéying of encosulphan was done upto

flowering. GSpraying of malathion was done after fioweringe

The proper sprays of the insecticices (malathion) at

proper interval were given.

Ubservations

From each experimental plot of all replications,

S plants were selected randomly. The following preharvest

and the post-harvest observation were recorcec.

Preharvest observations

i»

2.

3.

4.

Se

Height of plant.

No, of leaves/clznt
No, of brenches/plante.
Ho, of internodc/plant.

Length of intcrnoce.

Fost-harvest observaetions

l.
2.

3e

No, of fruits per plant.

Length and diameter of fruit.

Yield per plot.

Plante affected by tshoot borer @nd yellow vein

mosaic virus per plote
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Preharvest Ubservation

Hedght of plang

Five randomly selected plants were tagged with the
label. The height of lzbelleé plants was measured in centimeire
from ground level to the base of terminal leaf., TFirst
cbservation was taken 30 days efter sowing. <cubsequent
observations were recorded at 15 éays intervel up to

o]
90 cdays fsowinq.
Number of leaves pPex plapt

Total number of leaves per plent were counted on
5 selected plants and recorded &t &n interval of 15 cays

from 30 c¢ays after sowinge
dumbey of breuches per plapt

Humber of branches per plant of 5 selected plants
were counted &t an intervel of 15 days from 45 ceys after

sowing.

Wumber of internmodes formed/plant were recorded an

5 randomly selected plants from 30 days after sowing.

Length of internoce

-ength of 2nd internoce from yround level wes recorced

st an interval of 15 days from 30 caéys after sowinge
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Post Harvest Ubservation
buwber of frults per plant
1he fruits harvested from £ive observation plants

at each picking were cuunted ¢nc recordede -werage number

of fruits per plant was calculateé after last pickinge

: b _ané & : £rul

-

Length and diameter of fruits was measured at 5 to

6 days from anthesis.

The fruits obtained f£yom each plot were weighed
seperately a2t each pickinge iotal yield/hectere was
celculated from yield/plote

a e -,
angd shoot Lorexr
Number of plants affected by yellow vein mossic virus

and shoot borer were countec from eech plot at 75 cays

after sowinge

statistical nnalysis

The caté collectec was analysed by the Stendaxd
Statistical Method of “Analysis of Viriance" (lanse and
tukhatme, 1967). Aappropriate standard error to each factor
was worke¢ out. To coumpare treatments mean, the critical
éifference (C.D.) at 5 per cent level of significance was

workeé out wherever needede

®* W K A W
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EXPLRIMENTAL FINLINGS

This chapter deals with the result of an experiment
on okra carried out in Kharif season of 1989. The
observations were recorded periocically on the growth
characters like height of plant, number of leaves, number
of branches, number of internocdes per plant, length of
internoce. Yield contributing characters like average
length &anc¢ ciameter of fruits, number of fruits per plant

and ylelé per plot were also recorded.

PRE=HARVELT STULLES

4.1 Effect of Nitrogen, Fhosphorus, Potash
anc Varieties on Plant Height of Okra
The data in respect of height of plant as observed

at different stages of growth are presented in Table 1.

4.1.1 Effect of nitrogen, phosphorus and potash

The height of okra plants was significantly increased
with the application of nitrogen alone as compared to
control at all stages of growth recordec at 15 days

interval from 30 cdays after sowing.

At 30 days the height of the plents was significantly
increased with the application of nitrogen alone as compared
to control., However the height of okra plants was not
significantly increased with the application of phoasphorus

and potash as comparec to those uncer nitrogen.
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Table 13 lMean plant height (em) at 30, 45, 60, 75 and 90 days
after sowing as influenced by Nitrogen, FPhosphorus
and Potash, and varieties

— Dbavs after sowing

IESAh 30 45 60 75 90
Nutrients

C 979 20.10 45.26 59, 60 63. 60
N 12,11 24.66 69.00 86, 62 95.31
NB PR 26:13 70-20 B2-s6 9506
NK 13,27 32.58 61.42 97.22 107.68
NPK 12.01 31.53 72.11 97.97 105.01
'F' test Sige Sige S5ige Sige Sige
SeEme+ 0.39 0. 63 3.07 3.65 6.14
Cele a2t 54 level 1.21 1.93 9.43 11.23 i8.88
Vagieties

Parbhani Kranti 12.65 28455 66417 87.39 95.43
Selection 2-2 11.39 25.47 61.03 82420 90.43

'F' test Sige Sig. Sige Nebe sige
il-Lm.: 0.19 0.40 1.39 1.87 1.58
Cele 2t 54 level 0.56 1.19 4.06 - 4.74
intersction

'‘F' test Ne e Ne 5S¢ Sige Sige NeSe
Selme 0.42 0.89 3.02 4.19 3.53

Coela &t 54 level = - 9.09 iz.58 -
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Table 1l(a)s Mean plant height (cm) at 60 Gays after sowing
as influenced by Nitrogen, Phosphorus, Potash
and Varieties

Variety C N NP NK NPK Mean

Farbhani Kranti 44.97 65,25 7715 69.00 74,47 66,17

Selection 2=-2 45.55 72475 63425 53.85 69.75 61.03

Mean 45.26 69.00 70420 6l.42 72.11

Nutrients Varieties Interaction

'F' test Sige Sige Sige
5.&"‘.: 3.06 1.39 3.02
Cele at 54 level F.42 4.06 9.09

Table 1(b) Mean plant height (cm) at 75 days after sowing
as influenced by Nitrogen, FPhosphorus, Potash
and varieties

Variety e N NP NK  NPK Mean

Parbhani Kranti 65.45 89.25 87.82 95.72 98.72 87.39
Selection 2=2 53.75 84.00 77.30 98.72 97.22 82.20

Mean 59.60 86.62 82.56 97.22 97.97

Nutrients Varieties Interaction

'P' test Sige NeSe Sige
Se Eme+ 3.65 1.87 4.18
Cele a8t 5% level 11.23 - 12.58
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At 45 days atter sowing the height of the plants was
significantly increasec with the application of nitrogen
in combination with potash (32.58 cm) as compared with
those under nitrogen alone (24,66 cm)., L[ifferences in the
height of the plants uncder N and NP as well as NK and

HFK were founé to be nonesignificante

From 60 to 90 days after sowing significent increase in
height of the pleznts wes not cbserved with the application
of phosphorus and potash as compared with the application
of nitrogen alone. HOwever at 75 days after sowing the
height of okra plant was significantly more with the
application of NPK in combination as compared to ndtrogen

alone.

4.1.2 Effect of vaxieties

The height of the plants of okra variety Parchani Kranti
was found to be significantly more than those of selection
2«2 variety at all stages of growth from 30 to 90 cays after
sowing except at 75 days when the difference in the height

of the plonts of two varieties were none-siqgnificant,

4.1.3 igteregtion effect

The interaction effect due to different nutrients and
varieties was found to be nonesignificant at 30 cays,
45 Gays end 90 days after sowing but significant at 60 days

and 75 cays after sowinge.
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At 60 cdeys after sowiny the height of Farbhani
Kranti variety was found to be maximum with the application
of nitrogen &n¢ phosphorus in combination as compared to
21l other treatments, At 75 days after sowing significent
increase in height of Selection 2«2 variety was observed
with the &prlication nitrogen &nd potash in cosbination
than nitrogen alone whereas dlfferences in height of the
plants of Parbhani Kranti variety under N, NK and NFK
were found to be nonesignificant.
4.2 Effect of Nitrogen, Phosphorus and Potash

Adn Number of Leaves of Okra

The data regarding number of leaves per plant observed
at different stage of crop growth are presented in
Table 2 anéd Fiyure 3., It is observed that growth rate in
terms of increase in number of leeves was maximum between

45 to 75 days after sowing,

4.2.1 zffect of nitrogen, phosphorus and potash

At all steges of crop growth from 30 to 75 cays from
sowing, significantly higher number of leaves were procduced
on the plants receiving nitrogen &lone as compared to
those under control, Wwhereas the differences in the number
of leaves on the plants under the treatments N, NP, NK and

NFK were founé to be nonesignificant,
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Table 2: Mean number of leaves at 30, 45, 60 and 75 days
after sowing as influenced by Nitrogen, Phosphorus,
Potash and Varieties

—Davs after sowing

Treatments 30 45 &0 75
Hutrients

Cc 0225 727 10.97 20,40

N 7.02 6.40 16.02 24.30
NP Ge 75 8.40 16,27 26.27
NK e 78 be 55 15.45 23.17
NPK 6. 70 8.47 15.85 26445
'F' test Sige Sige Sige Sige
-S.Em.i 0e12 0423 0.84 l.24
Cele at 54 level 0,36 C.72 2.5%9 3.82
Vazlefy
Parbhani Krantd 6.74 8.19 15.04 24445
Selection 22 6,66 8.25 14.79 23.79
'F' test Ne So NeSe NeS, Ne Se
b.Em.: 0.10 0.13 0.48 0.73
Cele 8t 5, level = - - -
iptersction
'F' test NoSe Ne S, He Se Hebe
b.Em.: 0.22 029 1.07 1.65

Cele at 54 level = - - -




NUMEER OF LEAVES

NUMBER OF LEAVES

154

50 45 ol 75

o
o

N
wn
1

~
o
A

30 45 (e 73

WS AF LN

SCALE :
lcrm=5 LEAVES

€ PAREHAII KhANTI
////& SELECTION 2-2

FIG. % EFFECT OFN,P K Alll VARIZTIES CN

NUMBZR OF LzAVES




..27..

4.2.2 Effect of vagrieties

The differences in the number of leaves producec by
the two verieties was found to be nonesignificant at all

the stages of crop growthe

4,2.3 Interesction effect

ire interaction effect due to various nutriaent

conbinations ané varieties were found to be non-significant

a2t ail stay s of crop 3rowthe

4.3 Sffect of Witrogen, Fhosphorus and rPotash
on Number of Branches of Okra Ilant

The date in respect of number of branches psar plant

were recorced at fortnightly intervel from 45 Cays after

sowing (Teble 3).

4.3.1 Effect of nitrogen, phosphorus and pOtash

The effec-¢ of nutrient cobinations were founc €O
be non-significant at all stajes of Jrowth except at
60 éays after sowing. At this stagc,si;niticantxy higher
numbar of branches were procuced on the plants with the
application of nitrogen alone &s compare with control.
However, the differences in the number of branches
produced by the plents uncer M, JP and HPK as well as FK

and PK were founé to be non-significant.
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Table 3: Mean number Of branches at 45, 60, 75 and 90 days
after sowing &s influenced by Nitrogen, Phosphorus.
Potash and Varieties.

Days after sowing

Trectments 45 60 75 90
Nutrients
C 0.02 0.72 2.42 3.17
N 0,07 l.82 255 2.87
NP 0.02 2420 3.00 3.47
NK 0.02 1.25 2417 2.77
NFK 0.15 1.65 2.84 3.02
'F' test NeSe &ige NeSs He e
;.Lm.l 0.05 Ce21 Ce21 0e25
Cele at 5% level - 0.64 - -
Variety
Parbhani Kranti 0,08 1,65 2.74 3.18
selection 2-2 0.04 l.41 2.45 2.95
'F' test Nele NeS. NeSe N.Se
Se Lilie ¥ 0402 0.14 0.11 0.24
Cele 2t Si level - - - -
interaction
'F' test Neba Ne Se NeSe NeSe
ve Llila T 0.04 0.31 0.25 0.24

CelDe at 54 level - - - -
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4e3e2 L“ESE Qi Va‘i:gﬂ‘

The édifference in the number of brenches produced
on the plents of the two varieties included in the study
was found tO be non-significant at all stages of crop
growthe &t 90 days after sowing maximum number of branches
(3.18) were recorceé¢ on Parbhani Kranti followed by

selection 2-2 (2.95).

4.3.3 Ipteraciion effect

The interaction effects cue to ciiferent nutrient
cembinations end varleties on number of branches were found
tc be non=significant at all steges of Ccrop yrowthe
4.4 Effect of Nitrogen, Phosphorus, Fotash

and Variszsties con Wumber of lnterncces
of Okra

The observations in respect of number o©of interncces
per plint recorced zt fortnightly intexval are presented

and in F-% A,
in Tzble 4., It cén be aecen from the ccta thai, jrowth
rate in terms of number of interncces per plant was higher
between the perioc from 45-75 days after sowing than in

the primery or in subsequent period of growthe

4.401 Lffect Of nitroden, phopgphorus ond potagh

At all stages of growth significintly higher number

of internodes were observed on the plants receiving nitrogen
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Table 43 Mean number of internoces at 30, 45, 60, 75 anc
20 days after sowing as influenced by Nitrogen,
Phosphorus, Potash and Varieties

Lays after sowing

Treztments 30 45 60 75 90
dutrients

c 3.57 4.12 10.90 14,32 16.17

R 4.75 4.75 12.97 18,25 19.85
WE 4.75 4.77 13.10 18,27 20.45
NK 4067 4.72 13.82 19.04 21.47
WPK 497 5.00 13.75 19.00 21,22
'F' test Sige Sige Sige 5ige Sige
Sebmet+ 0.23 1.08 0.60 0.51 0.69
CeL. at 5% level 0.72 3.13 1.56 1.56 2.13
Variety
Parbhani Krenti 4.82 4.68 13.0% i8.22 20.41
Selection 2-2 4.47 4,67 12.77 17.34 19,26
'F' test NeSe NeSe NeSe =iq. =1ge
SeEme + 0.17 0.08 0.19 0.22 0,30
Cele at 54 level = - - 0.66 0.90
interaction
‘P test N.Se Ne S NeSe Hele No 5.
Sefme+ 0.38 0.19 0.44 0.49 0.67

Cele @t 5+ level = - - - =
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alone as comparec to those uncer control except at 45 days
after sowing. The number of internoces per plant was not
significantly increased with the application of phosphorus

and potash as compared to nitrogen alone.

4.4.2 Lffect of varicties

The difference in number of internodes per plant of
the two varieties was found to be non-significant at 30,
45 and 60 days after sowing. However it was found to be
significant at 75 days and 90 cays. More number of
internoces were recorded on the variety Parbhani Kranti
(20.41) as compared with Selection 2-2 (19.26) at final

observations

4.443 lnteraction effect

The interaction effects due to verious nutrient
combinations and varieties on number of internodes were

found to be nonesignificante.

4.5 Effect of Nitrogen, Phosphorus and
Potash and Varieties on length of
Internoce

The observations in respect of length of internode

recorded at fortnightly interval are presented in Table 5.
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Table 5: Mean length (om) of internodes as influenced by
Nitrogen, Phosphorus, Potash and Varieties

Lays after sowing

Trcatments 30 45 &0 75 920
Nutrientg
Cc 1,55 1.69 1.9% 2,00 2.00
N 1.76 1.90 2406 2.19 2424
NP 1.74 1.92 2,07 2.17 2e21
NK 1.02 1,82 2.18 2429 2433
NPK 1.75 1.93 2.13 2424 2428
pe test Nooe NeSe Ne So N. Se Ne e
Se EMme+ 0.10 0.09 0.09 0,02 0.09
Cele at 5% level - - - - -
Variety
Parbhani Kranti 1.74 1.%90 2408 2.19 2023
telection 2=2 1.7 1.38 210 2415 2420
‘P test NeSe Ne 5S¢ Ne Se He Se NeSe
;;.Em.: 0.03 0.03 0.04 0.03 0.03
Celesat 54 level = & & - -
Interaction
8 g test NaSe NeSe NeSe NeSe NeSe
SeEme+ 0.07 0.07 0.11 0.07 0.07

Celeat 54 level = - - - -
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4.5.1 cffect of nitrogen, phosphorus and potash

The effect of nitrogen, phosphorus anéd potash on
the length of internode of two varieties under study was

found to be nonesignificant at all stages of growth,

4.5.2 Effect of varieties

The cifference in the length of internoce of the two
varieties at all stages of growth was found tO be non-
significent. 7The maximum length of internode (2.23 om)
was observed in case of Parbhani Kranti variety followed by

selection 2=2 (2.20 cm) at final observation.

4.5.3 Interaction effect

The interaction effects due to nutrient combinations
ané varieties on the length of internocde was found to be

non=significant at all stages of crop growthe.
POLT HARVLST STULIES

4.6 Effect of Nitrogen, Phosphorus, FPotash
and Varieties on Number of Fruits
Per Plant
The data in respect of number of fruits per plant as

influenced by various nutrient combinations and varieties

are presented in Table 6,
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Table 6: Mean number of frults per plant as influenced
by Nitrogen, Phosphorus, Potash and Varieties

Variety C N NP BK NPK Mean
Parbhani 9.40 12.70 12,35 13,85 14.00 12.46
Kranti

Selection 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

Nutrients Vearietles Interaction

'F' test ~ige HeSu NeSe
SeEmet 0.62 0.26 0.59
Cele at S5» level 1.93 - -

4.6.1 zffect of nitrogen, phosuhorus and potash

significantly higher number of fruits were produced
on the plants with the application of nitroyen alone
as compared¢ to those under control., However, significant
increase in the number of fruite per plant was not observed
with the application of phosphorus and potash as compared

to nitrogen alone.

4.6.2 Effegct of vardetieg

The difference in the number of fruits produced on

the plants of two varieties of okra was found to be non-
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significant. However, higher number of fruits per plant
(12,46) was recorded in cese of Parbhani Kranti followed

by Selection 2-2 variety (12.17).

4.6.3 Ipteraction effects

The interaction effects due to various nutrient
combinations and varieties on the number of fruits per plant
were foundéd to be nonesignificant.

4.7 Effect of Nitrogen, Phosphorus and
Varieties on Length of Fruit

The catea in respect of length of fruit as influenced

by cdifferent nutrient combinations are presented in Table 7.

Zeble 73 Mean length (cm) of fruits as influenced by
Nitrogen, FPhosphorus, Potash and Varieties

Variety c N NP NK NPK Mean
Parbhani 6.75 9.36 10.55 10.01 9.98 9,33
Kranti

Selection 2-2 5.97 8455 9.94 9.82 9.46 8.74

Mean 6.36 8.95 10.24 9.91 9.72

Nutrients Varieties lnteraction
'F' test S5ige 5ige Ne5ige
Qumci Qe24 0el2 0.27

Cele at 5% level 0.74 0.36
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4.7.1 Zifect of nitro.en, pnospiogus snd POtasd

ine Gifferences in the length of fruits under the
verious nutrient combinations were found to be significant.
The length of fruit wes significantly increased witn the
application of nitrogen alone as compared to contxole
significant increase in the length of fruits wes also
observed with the application of phosphorus anc potash when
applied in conbinetion with nitrogen than nitrogen alone.
However, ¢ifference in the length of fruits under NP,

NK an¢ NFF were founé to be nonesignificante

4.7.2 uffect Of varieties

lhe verietal cifferences in respect of length of fruits
were founc to be significante. Jiore leagth of fruit
(.33 cn) wes observed in cose ©f rerbhand sranti as

compered witi: “election 2«2 verdety (8.74 cm).

¢.7.3 lpteraction effect

The interaction effact due to nutxient cunrbinatcions
and veri ties on lenyth of frult was found to be none
significent.

4.0 zifect of Nitrogen, Fnosphorus, ~otash
and Virieties on the Liameter of Fruits

The Geta in respect of diameter of fruits as influenced

by déifferent nutrient corbinations are presented in lable 8.
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Table B31 hean dlameter (cm) of fruits as influenceé by
Nitrogen, Phosphorus, Fotash and Varieties

Variety [ N N& WK NFK Fean
Parrhani 1.25 l.44 1,5 l.44 l.43 1.41
Kranti

celection 2=2 1.15 1.30 1.48 l.48 1.36 1.35

Mean 1.20 1,37 1.48 1.46 1439

Nutrients Varieties Interaction

'F' test ~ig. 5ig. Nebe
b.Em.: 0.017 0.016 0.038
Cele at 54 level 0.053 0.048 -

1lhe cifferences in respect 0f diameter of fruits
uncder different nutrient combinations were found to be
significente The diameter of fruits was significently
increased with the application of nitrogen alone as
compared to controle. However, appreciable increase in
diameter of fruits wos not observeé with applicstion of
phosphorus and potash in combination with nitrxoyen as

compared to nitrogen alone.
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The ciiference in ciameter of fruits of twe varieties
was £ound to be significant. Hore diaemeter of fruit
(1,41 cm) was recorced in Parbhani Kranti variety followed
by Selecticn 2«2 (1.35 cm).

4.2.3 intexaction effect

ihe imteraction effect cue tO varlious nutrient
conbinetions anc verieties on clemeter of okre frult was
found to be none-significant.
4.9 Effect of Nitrogen, Phosphorus, Potash
and Varleties on Yielc rer Hectare
The observations in respect of yield/ha are presented
in Table S,

lable 93 leen yield (g/ha) as influenceé by
Nityrogen, Phosphorus, Fotash anc Verieties

Variety c N RP NK NrFK F.ean
Parbhani 39.50 35497 87,00 87.76 93.60 78.76
Kranti

Selection Z=2 32.E8 73.85 78.11 B4.51 ©83.38 70.54

rMean 36419 T9.91 82.55 B86.13 838.49

Nutrients Varieties Interaction

'F' test wige Lige Ne Se
Se Eme+ 5.00 1.29 2.89

Cele 2t 5% level 15,61 3.88 -




90' (
854
f SCALE :

' lem=5 @,

FRUIT YIELD (Wha)
o
o

504

45

404 .

35- m

-l L U L PN
CONTROL N NP NKK NFK PARBHANI! SELECTION 2-2
) - __KRANTI )

EFFECT OF N,P AND K EFFECT OF VARIETIES

FIG. 5 AVERAGE FRUIT YIELD (q/ha)

" B




Parbhani krenti Seledion 22

Fruits of Okra Varieties harvested
5-€ days after anthecig




20390

4.9.1 Effect of nitroden, DLOEPNOXUs and potash

cignificant increase in yielc of okra was observed
with the application of nitrogen elone as cumpared to
control. Increase in yield was also observed with the
application of phosphorus and potzsh alongwith nitrogen.
However, the differences in the yield under N, NP, NK and

NFK were found to be nonesignificante

4,9,2 Effgct of varieties

‘he difference in the yield Of two vérieties was
found to be significant. f7The variety Parbhani Krenti gave
higher yield (78,76 g/ha} as compared with welectiuvn 2«2
(7054 g/hal.

4.9.3 lnteraction effect

e interaction efrect cue to nutrient caonbinedions
and verleties was founé to e nonesignificant.
4.10 Percentage of Plants Affected by
Yellow Veln MOsaic Virus
The data in respect of plants affectec by yellow

vein mosaic virus &s influenced by different nutrient

combinations ané varieties are presented in i<ble 10.
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lable 10: lean per cent of plants cffected by yellow vein
mosaic virus as influenceé by Nitrogen, Phosphorus,
FOtash and Varieties

(- N NE Nis NEn rean
Variety
Parbhani 2490 6.00 4.21 8,95 3.99 5,21
Krantd (3.81) (14.18) (11.85) (17.41)(11.53)(12.95)
Selection 3.54 S.41 3.97 6.28 3.24 4.48
2-2 (10.86) (13.46) (11.50) (14.52)(10.38)(12.14)
Mean 322 5.70 4.09 Te56 3.60

(10e33) (13482) (11467) (15.96)(10.95)

Figures in perenthesis are arcsin values.

Nutrisnts Varieties Interaction

e test NeSe Nee leoe
SeEme T 3.0R 0.8%4 1.88
C.,I. at 5% level - - o
4¢10.1 Zf‘ect of pityogen, phosphorus and poiagh

From the data, it can be seen that significant
differences were not observed in the percentage of okra
plants affected by yellow vein moscic virus with the
application of nitrogen, phosphorus ané potash as cumpared

tO eontrol.

4.10.2 LEZoct of varietics
ilie varietal differonces in respect of incidence of

yellow vein mosaic virus were found to be nen=significant.
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4.10e3 JIpterection effccts

Interaction effect due to verious nutrient cambinations
anc variecties on plents affectec by yellow vein mosaic
virus was founc tO be nonesignificant.

4,11 Fercentage of Flants Affected
by ~hoot borer

ihe cata in respect of plents affectec by shoot borer
as influenced by different nutrient combinations and
varieties are presented in lable 11,

Table 11: Mean per cent of plants affecteé by shoot

borer as influenceé by Nitrogen, Fhosphorus,
Potash &nc Verleties

C N Ne NI NZK liean
Variety
Paxpbhani Ved7 4o /o 5.l ded¥ 3es4 JelU5
Kranti (3.52) (12.64)(13.16) (10.61)(10.38)(10.086)
Selection 1.38 2.18 3.7 3.66 6495 3435
2=2 (6.75) (B8.51)(11.11) (11403)(15434)(10.55)
Fean 0.87 3.48 4.44 3.52 5,11

(5.13) (10,59)(12,13) (10.82)(12.88)

Figures in parenthesis &re¢ arcsin values
Nutrients Varieties Interaction

'F' test 5ig. NeGe sige.
SeEine + 1.42 Q.62 1.38

Cele at 5% level 3.51 - 4.16




4.11.1 sffect of nitrogen, phosphorus end potash

The cata showed that minimum incidence of shoot borer
was rocorced uncer the cocntrole The incidence of shoot
borer was observed to be significently higher with the
applicaticn ¢f nitrogen slone. However the dififerences
in the iacicence of the pest uncer N, NP, NEK and NFK

weie founc to be non-gignificinte

4.11.2 Lffect Of vericties

The varietel cdifferences in respect of incicence
of shoot borer were founc to be nonesignificant. linimum
plents were aifected by shoot borer in verdety Forbhand

Kreatd (3.054) followed by celection 2=2 (3.35%)e

4.11.3 lnteraction effect

Interaction effcct Cue to various nutricnt combinations
anc¢ virieties on percentage of plants affected by shoot

borer wieg founc to be significent,

—wast lncicence of shoot Lorer wes observec uncer
control in case of both the varieties of okra., There were
no significunt differences in the incidence of shoot borer
under cifferent conbinations of nutrients in cose O

Parkheni krenti variety. iHowever, more incildcence of the




eed3..

pest was observed uncer NFX as compared to other
treatments. 1he cliferences in the incidence oi the pest
uncer control and nitrogen as well as i, i and LA were

founc to be nonesignificant.



CHAPTE,. V
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The investigations on “Performance of okre varieties
in relotion to fertilizer application" were cerried out
during Kherdf seagon 19%9-50, Meny researchers have
stressec the need of optimum fertilizer and improved
varieties for zn intensive cultivetion. specislly in
case 0 vegetables still the practices followc( ure adce
incéi encus and trac¢itionel and adejuate recommencations
regercing the optimun nutrients and inprovec verleties
are lacking £or many of the crceps. The object of this
investigction was to see the performance of okra
varicties anC tu ascertzin the potentiality of okra
varieties to procuce higher yielc inm relation to fertilizex
applicetion. l.ost of fertillzation aspects £or procuction
of Ckrc hive bezn stucied by many workers forx increasing
totel fruit yields Lut stuCies on resjonses 0o new
varicties of okra to verying comkinations of nutrlents
are lacking. Zhe resul s of the experiment whiclh have
teen given in the preceecing chepter &re ¢iscussec here to
eva.uate the performence of some mw high yle.éing okra
verieties uncer verying combinations of nutrients.

Se1 Lffect of nitrogen, Fhosphorus, Fotesh
snc Verieties in Vegetative wrowtn of Ukra

The growth of okra 1s best reprezented by height

of plant, number of lesves, branches &nd internoces
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The investigations on "Performance of okre verieties
in reletion to fertilizerx application" were cerried out
durin, Kherif season 1955-80. Fany researchers have
stressec the need of optimum fertdlizer and improved
varieties for zn intensive cultivetion. specially in
case 0f vegetablaes still the practices followed are uite
inciencus and tradéltionel and sce uate recomrencéations
regercing tie optimun nutrients anc inprovec varieties
are lacking for many of the cropse The object of this
investige tion was to see the performance of okra
varicties anc tu ascertein the potentiality of okra
varieties to procuce higher yielc dn relation to fertilizex
applicetion. l.ost of fextilization =spects for procuction
of Ckr¢ hive bLiesn stucied by many workers for increasing
towel frudt ylelds Lut stucics on resjonses O new
varictics of okra to vorying combinations of mutrients
are lacking. 1he resul s 0f the experiment vhich heve
teen given in the preceeciny chépter ere éiscussec here to
eva.uate the periormence of some mEw nigh yieicing okra
vericties uncer verying combinations of nutzients.

Sel pffect of Witrogen, Fhosphorus, sotash
snc Verieties in Vegetative wrowtn of Ukra

The growth of okra is best represented by height

of plant, number of leaves, branches &nd internoces
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produced on the pl: nts. Lhe vegetative yrowth of the plent
¢epancs on the abundent supply Of moisture and anutrients
present in the soil., The ¢ifferent combinations of
nutrients influencec¢ the virious growth characteristics

of cifferent varieties uncer study. Okra is short
duration crop. 7The edible portion is Jreen succulent
fruit, which emerges in the &xil ofthe leaf, ‘he height
as well as number of leaves increase continuous.y throughout
its durstion ancd hence, fruiting attains continucusly in
okra. 1he meteorxoloyical cata recorcedé curiny the course
of experiment (.ppendix 1) show sultability of climate for
cultivation of okra in the kharif season.

ihe deta presented in Figjures 2, 3 ané 4 showed that
the growt!. rate of okra in ternms cf hed jht of the plants,
number of leave:z, hrenches, internodes per j nt anc
length ©f internoce uncer various nutrient conkinztions was
found to be continuous and more or less constent f£rom
485 to 7% cays atter sowing. The yrowth rate was £low

afterwarcee

Vegetative growth as incdicated by the lhieljht of
plants, nunber of leaves, internodes of okra plants was
significzntly increcsec with the application of nitrogea
elone s cumpered to cantrol recorcec at ell stayes of

growths In gjemeral, appreciable increase in Jruwt. of
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plants was not Observed with the application of phosphorus
and potash in combination with nitrogen as compared with
nitrojen alome. Howﬂu7at 45 days after sowing significamt
increase in height of plants was observed with the
application of potash and a2t 75 days after sowing with

the application of phosphorus and potash in combination
with nitrogen as compared with nitrogen alone. Several
workers have reported the effect of major nutrients

singly or in combination on the growth and yield of okra.
It has been established that nitrogen nutrition plays a
dominant role in influencing the growth andé yield of okra.
Application of nitrogen 100 kg/ha stimulated shoot
elongation, €he increase in growth of okra plants may be
due to the property of nitro.,en to emhance the vegetative
growth and cepacity of plants to utilize greater amount
of nitrogen. Increase in growth of okra plants with

the application of nitrogen has also been reported by
Chhonkar and &ingh (1963), Saimbhi and Padda (1970)

and Verma gt gl. (1970).

The production of large number of leaves ic considered
to be an important aspect in the vegetative growth of plants
as they are the site of the photosynthetic activities.
Application of nitrogen had favourable influence on the
number of leaves produced on the plants at various stages
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of crop yrowthe These findings are in close agreement
with those of Chauhan and Gupta (1973), Rancdhawa and
Pannum (1963) and Pawar (1980).

The varietal difference in respect of growth of
the plants was observed at 15 days interval. The plants
of variety Parbhani Kranti were founé to be vigorous as
measured by height of the plant, number of leaves, branches
and internoces/per plant than those of Selection 2«2 variety.
Similar findéings in respect of growth of plants of these
two varieties have been reported by Somkuwar (1969) and
Chakare (1989).
5.2 Effect of Nitrogen, Phosphorus, Potash and
Varieties on Yield and Yield Contributing
Characters of Ckra
The yield of okra is largely dependent on the
vegetative growth of the plants which determines the number
of fruits per plant, the size of fruits and yield,

The data presented in Table 6, indicated that
significantly higher number of fruits were produced on the
plants with the application of nitrogen alone as compared
to those under control. The increase in number of fruits
per plant with the supply of nitrogen may be due tO increased
amount of food manufactured by the folliage. 4As explained
by Ranchawa ané Pannum (1969), the synthesis of amino
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acidés, proteins and chlorophyll was accelerated with the
nitrogen supply. ~8 & result of beneficlal effects of
nitrogen application on growth, better fruiting was obtained.

The varietal éifference in respect of number of fruits
per plant was found to be non-significant. However,
relatively more number of fruits were produced on the
plants of variety Parbhani Kranti as compared to those of
Selection 2«2.

8l mificant increase in ylelé of okra was observed
with the application of nitrogen alone as camparec to
controle olight increese in yleld was ocbserved with
the application of phosphorus and potash alongwith nitrogen
as compared with nitrogen alone. However the differences
in the ylelds obtained under different nutrient
combinations were found to be non-significant. Ais explained
earlier application of nitrogen has helped in more
vegetative growth or more photosynthetic ares and higher
gquantities of metabolltes which resulted in more number of
fruits ané ultimately higher ylelé. The increase in the
yielé¢ of okra with the application of nitrogen hies 2lso
been reported by singh ané singh (1965). Randhawa and
Pannum (1969), Verma gt gle (1970), Sainbhi and Padda
(1570).

The varietal differences in respect of fruit yield
were significant. The vaeriety Parbhani Kranti was found
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to be high yieiding (78,76 g/ha) as compared with

Selection 2-2 (70,54 g/ha). The increese in fruit yield may
be due to more number of branches and height of the plants
of Parbhani Kranti variety. &Similar cbservations regarding
better performance of Parbhani Kranti variety have also
been reported by Thakur (1989), Dhekare (1989) and

Somkuwar (1989).

“ignificant differences in the incidence of yellow
velin mosaic virus were not observed with the application of
nitrogen alone and in combination with phosphorus and
potash. 7he varietal difference was also found to be
nonesignificant in respect of incidence of yellow vein

mosaic viruse.

The incidence of shoot borer was minimum (0.67m)
under control as campared to that under nitrogen zlone and
in combination with phesphorus ané potash. However, the
differences in the incidence of the pest under cififerent
combinations Of nutrients were found to be nonesignificant.
The varietal difference in respect of incidence of shoot

borer was observed to be nonesignificant.

Considering the vegetative growth and yield
characteristics of okra, in general response to the
application of nitrogen was observed. Aamong the varietles
included in the study, Parbhani Kranti exhibited better

vegetative growth and yield potential,

* ® x &k ®




CHAPTUR V1

SUMMARY ANL CONCLUSION

The present investigations "Ferfommance of okra
varieties in relation to fertiliser application” was under-
taken during kharif season of 1989 in the Lepartment of
Horticulture, Punjabrao Krishi Vidyapeeth, Akola.

Lesign of the experiment adopted was split plot
with 4 replications. The treatments included were as
unceres

Main treatments - Fertiligexs

1. Nitrogen N
2. Nitrogen and FPhosphorus NP
3. Nitrogen and Potassium NK
4. Nitrogen, Phosphorus, Potassium NPK
5, Comtrol (without N, P and K) c

Sub treatments - Varieties
1. Parbhani Kranti v

2e Selection 2«2 v

The observations recorded in respect of vegetative
growth and yield of okra are summarised below.

The growth of the plants upto 90 days after sowing
in respect of height, number of leaves, branches &and
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internodes per plant was found to be increaseé with the
application of pitrogen alone as compared with those

under control. The vegetative growth of okra in respect
of height, number of leaves, brenches and internodes per
plant was observed to be more in variety Parbhanl Kranti as

conpared with celection 2«2 variety.

The number of fruits per plant and yiel.c per hectare
were found to be increased with the application of nitrogen.
The variety Parbhani Kranti wes found to be high yielding
followed by Selection 2=2,

The incidence of yellow vein mosaic virus was more Orx
less similar under different combinations of nutrients and
control, However, incidence of shoot borer was found to be
low under control as compared with that under different
combinations of nutrients. The verietal differences in
respect of incidence of yellow vein mosaic virus as well

a8 1ncidem:a?fahoot borer were found to be non=-significant.

Songlusion

From the findinys of present atudy, it mey ke
concluded that,
1. The maximum vegetative growth of the plantc, number of

fruits per plant and higher fruit yleld per hectare were

obtained with the application of nitrogen.

2. Among the two varieties included in the study, maximum
vegetative growth and yield per hectare were observed
in case of the variety Parbhani Krantl as compared with

Selection 2-2,

* x * % &
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APPENL1Xwl

Meteorological data for the experimental period during
the year 1989 xecorcec at Agril, lMeteoxology Ubservatory,
PeKeVes~kola

Mete Late Temperature (°C) iumicity (4 )Rain- Rainy
e Vaxi- Minimum Foro- svep‘(::_} days
mum ing ing
26 25- 1 July 32.5 24,0 85 65 79.8 2
27 2= 8 July 31.9 23.7 83 65 46.2 2
28 9-15 July 33.9 24,7 78 50 0.0 NiL
29 16-22 July 33l 243 B4 64  45.4 3
30 23-29 July 30,8  23.5 87 67  38.3 4
31 20e 5 sugust 31,7 23.0 719  s2 0.0 ML
32 6=12 August 2606 2243 92 87 43,2 S
33 1319 August 28,7 23.3 89 75 88,0 2
34 20-26 iugust 28,7 23.3 90 80 61.8 3
35 27~ 2 Septe 29,0 22,4 88 72 40.0 4
36 3= 9 Sept. 319 22,2 84 53 0.0 NIL
37 10-16 Sept. 33,2 23.1 83 S0 8.6 1
38 17-23 Sept. 348 23.1 85 52  69.8 3
39 24-30 sept. 3302 23.0 86 52 22,2 1
40 1= 7 Octe 35.2  19.3 7% 36 2.5 MIL

41 B~14 Oct. 37.1 15.8 70 21 0.0 HIL
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ihe Lavesiigetivus weze cerilcu out on performance of
two OkXe var detice vize sazuhaal hrentli anc celcctlion 2-u
in reletion to spoliceticva of vifferent coublneti asiviz. .o
g iy wri enGcontzol) of nitrogen, phospficzus and potush
gurine rherif seeson l9uv in the ~epartment of hortleulture,
Pot ovegnkola. -esiya of the eperiment was split plot with
four reolications.

ihe crowtn of the plamte ust s YU caysefter sowing i
respect ui belghi, number 9f lcaves, Brenches e.d
internouss per slant wes found t  se incressed with the
8o liceticn of nitrogen clone es cmpared with those uncer

control., lhe vegetative ¢rowth of okra in respect oi height

|




Y Y

mpoer of leaves, braxles and Lnturases pe pledt was
WeEIVes Lo Le mULe in verlety rerLionl rréntl o8 CuwpeXes

with Lelvction 2«2 vatisty.

The nusiber of frults pexr :laant énd yleld per hectare
were found L0 Lnereases with e aocllicatieon of ojtrojen,
The variety rarcheni krénti was found to be Ligl yielding

fol.meq by sele Lion 2«d,

The inclienca of yellow vein mosalc virus wes mere
or less similer under olffereat cosdinsticns of nutrieats
87d control, However incidence of shoot borer wes found
10 be low uncer CuAtTOl 45 campéres with that uadex
diffarent compinations of mutrients, Ihe varietal
cifferences in respect of inddence of yeliow vela weosalc
virus 3¢ wnell st laclience of shost berer were found to be

non=sionificant.

& % = &« ¥




