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INTRODUCTION

The importance of vegetables in human
nutrition is well known as it is a rich and
comparatively cheaper source of vitamin@% and minerals.’
Vegetables are the cheapest source of— nafural
protective food and they yield roughly 3 to 4 times the
food obtained from the cereal crops in a much short

crop duration than cereals.

Consumption of wvegetables in sufficient
gquantities provide taste, palatability and provides
fair amount of fibres. They are currently reckoned as
important adjunct_for maintanance of good health and
beneficial in protecting- against some degenerative
diseases. They also play a key role in neuwtralising
the acids produced during digestion of proteinous and
fatty foods and also provide valuable roughage which
promotes digestion. India is the World's second
largest - producer of vegetables next to China. The
annual production is estimated around 48.5 milliocn
tonnes from a cropped area of 45 million+« hectares
{Sulekha and Mohanakumaran 1692). Though the
recommendation given by dieticians is 300g of

vegetables per head pér day the percapita availability



is around 120-130g per day . Vegetables -can form a
greater portion of diet and can thus help.. <o reduce

the pressure on cereal consumption.

In Kerala, vegetables cover an areda of 1.62
lakh hectares producing 1.62 lakh tonnes per year.
(Anon 1989 *) and the current requirement is 3 lakh
tonnes. About 50 percent of our requirement is at
present met by procurement froﬁ other states and thus
about 90 crorés of rupees flows every year to
neighbouring states for the purchase of vegetables

alone.

out of 1.62 lakh tonnes produced in our

state about 6312 tonnes of vegetables costing Rs.l2
crores were exported to foreign countries. This shows
the need for boosting up vegetable production in our

country.

Among vegetables bhindi occupies an important
placeonaccount of its tender green bhindi fruits.

Bhindi (Abelmoschus esculentus L Moench) alsoknown as

Okra is a member of Malvaceae family and is considered
of African and Arabic origin. (De candolle, 1883). 1In
addition to its role as vegetable it has nutritional,
economic and medicinal importance too (CSIR, 1959).

They are relished for their high mucilage content. The



fruits are canned,dehydrated, or frozen alone and used
in soups and stews. The ripe éeeds, flowers and tender
'léaves are also used for  human consumption.
Mucilagineous extracts from bhindi roots & stem are
used as clarifier and also in .the manufgcture of
'jaggerys Mucilage content of leaves is ‘also used as a
substitute for detergents. Nadkarni (1954) reported
that Okra has emollient, demulcent, diuretic, cooling
and aphrodésiac actions and is found serviceable in

fevers, catarrhal attacks, dysentery and spermatorrhoea.

Due to its easiness of cultivation, and
suitability for year round production, bhindi is now
cultivated in large scale on commercial basis. Because
of its wide acceptability bhindi produced are exported
from wholesale markets. Of the different vegetables
exported to Arabian countries bhindi occupies an
important position constituting 60 percent of the total

export (Sulekha and Mohanakumaran 1992).

‘he development of larger number of improved
varieties with wider acceptability and standardization
of their production +techniques for agro-climatic
condition has made it possible to produce vegetables in
wider areas and has improved the production of their
supply tremendously. In order to cater the deﬁand

(internal as well as external) production potential of



vegetable bhindi needs further agronomic studies. The
package of practices recommendation for the crop is
50:8:30k3N,P205 and KZO ajha_l. But the farmers in
Kerala are. using ﬁigh quantity of fertilizers 1in
different splits. In addition ﬁertilizér experiments
conducted &t different céntres revealed that the crop
responds to higher levels of nutrients than the presént
recommendation. The T & V workshop for Thiruvanantha-

puram district has recommended the application of

0. and K,O ha_'l iR six splits (anon,

330:110:220 kg N P2 5 >

1980).

Wwith this background the study was under.
taken with a view to determine the optimum quantitf of
fertilizers and their application in splits to maximise
production of export qualitf.vegetable bhindi, so that
a profitable income can be obtained by the farmers in

southern zone of Kerala.

-f
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2. REVIEW OF LITERATURE

An experiment was conducted to find out the
effect of different levels of nutrients and their split
application on the growth, yield, quality and nutrient

uptake of bhindi Abelmoschus esculentus (L) Moench in,

the Colleye of Agriculture, Vellayani during kharif
1990. The available literature relatinyg to the above
topic 1is reviewed hereunder. Wherever sufficient
literature is not available on bhindi, research work

done on similar related crops are also cited.

2.1 Effect of nitrogen
2.,1.1 Effect of nitroyen on growth characters

2.1.1.1 Height of plant

Increase 1in height of plant with increasing
levels of nitrogen in bhindi was reported by several
workers Singh and Singh (1965), Sailmbhi and Padda
(1970), Chauhan and Gupta (1973), Subramconian (1980),
Zannin and Kimoto (1980), Singh et al (1986) and Lenka

et al (1989).

Chonkar and Singh (1963) found that increase
in nitrogen concentration upto 210 ppm stimulated

height of plant but further increase retarded height.

Singh (1979) observed no significant

difference in plant height by increasing the nitrogen

dose from 75 to 150 kg ha—l.



In general an increase in plant height with

increase in levels of nitrogen was observed.

2.1.1.2 Leaf area index (LAI)

Increased LAI with increasing levels of
nitrogen had been reported by several workers.
Subramonian (1980) reported that increasing levels of
nitrogen significantly increased the LAI both at 30th
and 60th day after sowing. Subba Rao (1989) reported’
that in cucumber N at the rate of 50 kg ha™t increased
the leaf area during the 30th, 60th and 90th DAS.
Nitrogen enhanced the expansion of leaves which in turn
increased the LAI in amaranthus as reported by Rajan

(1991).

Verma et al (1970) observed no effect on the
numbero@leaves :iﬁ bhindi by increasing fertilizer
nitrogen from 90-120 kg ha-l and he suggested that this
may probably&due to limited amount o% plant capacity

beyond a certain optimum.

In general an increase in leaf area index with

increase in levels of nitrogen was observed.

2.1.1.3 Crop growth rate (CGR)
Palit et al (1976) obtained an increase in

CGR with increased application of nitrogen in rice.



Surendran (1985) also reported similar results.
Ramakrishnan Nayar (1986) reported that 1in cassava
during the later growth phase (180—240f,days) nitrogen
upto 150 kg ha_l significantly increased CGﬁ than lower
levels.

2.1.1.4 Drymatter production (DMP)

Subramonian (1980) observed that in bhindi
crop DMP was increased with increasing levels of
nitrogen upto 60 kg N ha"l though the statistical
significance was observed only upto 30 kgN ha_l.
Rajendran (1938l) reported that the total DMP at 60 days
after sowing and at harvest was increased with
increasing levels of nitrogen in pumpkin.Wankhade and
Moreg (1986) reported that in chilly nitrogen producéd
significantly higher DMP upto 100 kg N ha_l. Hedge
(1988) foﬁnd that in water melon increase in DMP
occured with increase in nitrogen level upto 120 kghal.
Saji John (1989) reported that in chilli there was a
proyressive Jincrease in dry matter due to increasing

levels of nitrogen upto 125 kg ha™t.

In gyeneral dry matter production increased

with increasing levels of nitrogen.

2.1.2 Effect of nitrogen on days to 50 percent

flowering, yield attributes and yield.



2,1.2.1 Time of 50 percent flowering

Delayed maturity was reported in bhindi with
increasing levels of nitroyen by Thompson and Kelly

(1957), Yawalker (1969) and Kamalnathan et al (1970).

Shrestha (1983) in a study to find out the effect of
spacing and nitrogen fertilization in bhindi variety
pusa sawani, found that nitrogen fertilization advanced
the first harvest by 4-6 days compared with controls

receiving no nitrogen.

Chauhan and Gupta (1973) found that there was
no significant effect on days to first flowering in

bhindi due to different levels of nitrogen.

In general delayed flowering was observed due

to nitrogen application.
2.1.2.2 No. of flowers/plant

Randhawa and Pannun (1969) in a trial
conducted #n bhindi with three levels of nitrogen 34,
68 and 102 kg ha ' found that 68 kg N ha © is the most
effective dose for increasing the number of flowers per
plant. Chauhan and Gupta (1973) reported that higher
dose of nitrogen (67.5 kg &fh;;“gave maximum number of

flowers per plant. Subramonian (1980) xreported that

application of nitrogen resulted in significantly



higher number of flowers upto the highest level of

60 kg ha L.

Chandrasekharan (1965) in an experiment found
that nitrogen at 100 1b per acre has only a slight
gffect in increasing the number of flowers, beyond
which a decline is noticed and the result is not

statistically significant also.

In general flower formation increased with

increasing levels of nitrogen fertilization.
2.1.2.3 Setting percentage of fruits

Significant increase in setting percentage by
the application of graded dose of nitrogen in «chilli
was reported by Joseph (1982).

Chandrasekharan (1965) reported higher
setting percentage with 100 1lb per acre over 125 lp per
acre.

Chauhan and Gupta (1973) reported that
setting percentage was unaffected by increasing doses
of nitrogen upto 67.5 kg ha-l and the lowest dose of
nitrogen 22.5 kg N ha_l gave maximam percentage of
flowef to set fruits. Subramonian (1980) studied the
effect of nitrogen at different levels (0:30:60 kg N/ha

on the setting percentage and observed that increasing



levels of nitrogen tendéd to reduce the fruit set and
60 kg N’h; recorded the lowest compared to zero and 30
kg N'h;]which were on par with each other.

In general setting percentage of fruits is

not significantly influenced by nitrogen fertilization.
2.1.2.4 No. of fruits/plant

Fertilizer experiment conducted at different

locations to study the effect of nitrogen on the fruit

yield of bhindi revealed that the response of the crops
vary with locations. Verma et al (1970) reported that
the number of fruits per plant increased with
increasing 1levels of nitrogen upto S0 kg N ha_l.
Nitrogen application significantly increased the fruit
yield in bhindi upto 100 kg N ha_l as reported by Gupta
and Raq (1879). Shrestha (1983) found that in bhindi
pod yield was highest from plots—receiving 60 kg N ha_l.
Similar results have been reported by Majanbu et al

(1985), Mishra and Pandey (1987), Balasubramani (1988)

and Lenka et al (1989).

Gupta and Rao (1979) reported that in bhindi
application of nitrogen above 100 kg ha ™t did not

&affect the number of fruits per hectare significantly.

10



In genéral increased fruit production is

recorded by nitrogen fertilization.
2.1.2.,5 Length and girth of fruits

Verma et al (1970) found that increasing
doses of nitrogen - increased length of fruits, the
maximiem being 17.6cm resulted from 120 kg N ha_l.
Balasubramani (1988) also reported that in bhindi

nitrogen application showed significant increase in

fruit length with increasing levels.

Lenka et al (1989) in a stuay in puinai with
4 levels of nitrogen (0, 50, 75 and 100 kg ha_l) found
that nitrogen at 50, 75 and 100 kg ha_l were on par

with respect to length of bhindi fruits.

Chandrasekharan (1965) found that highest
level of nitrogen showed a decrease in the length of
fruits over lower levels. Singh (1979) reported that
when nitrogen dose increased from 75 kg to 150 kg ha_l

there was adverse effect on pod length.

Verma et al (1970) found that the fruit
diameter increased to maximum of 231 at 90 kg N ha™! as
compared with 1.84 cm for zero level of nitrogen.
Majanbu et al (1985) reported  that  nitrogen

application.:, significantly increased the pod diameter.

11



Balasubramoni (1988) observed that fruit girth - was:

increased by the application of nitrogen at 30 kg ha_l.

Gupta and Rao (1979) in an experiment with

-1
bhindi found that fruit size was highest at 150 kg N 'ha

-1
which was statistically on par with 100 kg N, ha.

Singh (1979) found that when nitrogen dose
-1
increased from 75 kg to 150 kg ha there was adverse

effect on pod diameter.

In general nitrogen fertilization has not

significantly influenced the fruit length or diameter.

2.1.2.6 Total yield of bhindi

Siambhi and Padda (1970) observed increased
yield in okra with nitrogen fertilization upto 134 kg N

na™t. Chauhan and Gupta (1973) reported a linear

increase in okra yield upto 675 kg N ha_l in sandy loam
soils. Sharma and Shukla (1973) obtained highest yield
with nitrogen at 120 kg ha_l. Subramonian (1980)
reported that highest yield is obtained with 60 kg
Njhéz Similar results have been obtained by éhrestha
-{1983) 5ingh et al (1986). Tomar and Rathore (1988)
found that yield of bhindi was highest in plants which

received 75 kg N ha L.



Chandrasekharan (1965) found that none of the
treatment was ' significant eventhough there was an
increasing trend with the increase in the level of

nitrogen.

Verma et al (1970) in an experiment in bhindi
wath five levels of nitrogen (0, 30, 60, 90 & 120 kg
ha_l) found that total yield of fruit was maximum at S0

kgrfha_l and beyond that there was a depressing effect.

In general fruit yield increased with

increasing levels of nitrogen.
2.1.3 Effect of nitrogen on quality

2.1.3.1 Effect of nitrogen on crude protein

Thampan (1963) observed aawwmdm protein
content in bhindi with 75 1lb nitrogen per acre.
Subramonian (1980) found that application of nitrogen
at the highest level of 60 kg ha™l increased the
protein content of fruits. He also reported that
nitrogen at the rate of zero and 30 kg ha_l were on par

as far as protein content is concerned.

Chandrasekharan (1965) found that nitrogen at
75 1lb and 100 lb/acre increased the crude protein
content while 125 lb nitrogen per acre reduced the

crude protein.

13



In general protein content increased with

increasing levels of nitrogen.

2.1.3.2 Effect of nitrogen on ascorbic acid content of

fruits

Irene Vethamoni (1988) found that in bhindi
application of 55 kg N ha—l, recorded the highest
ascorbic acid content of fruits followed by the
decreasing levels of nitrogen. Balasubramoni (1988)
reported that application of 30 kg N ha T géve highest

ascorbic acid content.

Saji John (1989) found that in chilli
application of 100 and 125 kg N ha T significantly
increased the fruit ascorbic acid content compared with
N at 75 kg ha_l and the effects due to 100 and 125 kg N

ha were on par.

However Sinha (1975) showed that every
increase 1in nitrogen dose decreased the ascorbic acid

content of fresh chilli fruits.

In general ascorbic acid content increased

with increasing levels of nitrogen.
2.1.°3.3. Effect of nitrogen on crude fibre

Mani and Ramanathan (1982) reportea <tnat

14



crude fibre content of bhindi fruit was significantly
decreased by nitrogen fertilization. Appiication of 80
kg N ha T recorded least crude fibre content of 12.91%
as against 14.2%. with zero level of nitrogen.
Application of 55 kg N ha™l decreased the crude fibre
content of fruits reported by Irené&@thamoni (1988).
Balasubrgmoni (1988) reported least crude fibre content
in bhindi fruits with 30 kg'hahl.

However Singh (1970) reported that in bhindi
crude fibre percentage had increased by increasing
nitrogenous fertilizer,

In general nitrogen fertilization decreased

the crude fibre content of fruits.
2.2 Effect of phosphorus
2.2,1 Effect of phosphorus on growth character

2.2.1.1 Height of plant.

Chandrasekharan (1965) reported that
phosphorus increased the plant height upto 150 1b P205=
per acre. Randhawa et al (1977) in a pot culture
experiment with bhindi found that phosphorus upto 60
ppm gave higher plant height. Subramonian (1980) found
that in bhindi there was significant increase in plant

height upto the highest level of 50 kg P205ha"l except

1o



from 30th to 60th day, where it was only- to the

intermediate level of 25 kg P205 ha_l.

S31mbhi and Padda (1970) reported that there
was no' significant response to phosphorus application

at 34 or 67 kg ha™t.

Chonkar and Singh (1963) cbtained increase in
height of plant by phésphorus application upto a
concentration of 93 ppmgseyond which phosphorus had a
depressing effect. Singh and Singh (1966) and Singh et
al (1967) in a fertilizer trial conducted on bhindi for
three seasons observed a considerable decrease in plant
height at 50 kg as compared to 25 kg P,0, ha L.

Generally phosphorus fertilization increased

the height of plant.
2.2.1.2 Leaf area index (LAI)

Subramonian (1980) in ai experiment  with
bhindi found that increasing levels of phosphorus
significantly increased the LAI both at 30th and 60th
day after sowing. Rajendran (198l) reported that in
pumpkin, there was s%gnificaﬁt increase in LATI of plant
at all growth stages ‘viz 3oth DAS, 60th DAS and at
harvest with increasing levelsof phosphorus. George
1

Thomas (1984) reported increased LAIL upto 30 kg P205ha-

in bittergourd.

16



In general phosphorus application increased

the LAI of plants.
2.2.1.3 Crop Growth Rate {(CGR)

Ramakrishnan Nayar (1986) obtained an
increased CGR with phosphorus upto 100 kg ha™t in
cassava.

Generally CGR increased with increase 4n

levels of phosphorus.
2.2.1.4 Drymatter production

According to Chougule and Mahajan (1979) in
chilli +the dry matter content of leaves, branches and
fruits‘-#dS& significantly increased .due to graded
levels of phosphorus. Subramonian (1980) found that in
bhindi application of phosphorus also tended to
increase the drymatter yield and the efiect was

significant only at 30th day after sowing.

Saji John (1989) in c¢hilli reported that
phosphorus at 60 kg P,0g ha ™t produced the maximum dry
1

matter which was on par with 80 kg onsha_ .

Generally DMP increased with increasing

levels of phosphorus.

17



2.2.2 Effect of phosphorus on days to 50 percent

flowering, yield attributes and yield
2.2.2.1 Time of 50 percent flowering

Thompson and Kelly (1957), Yawalker (1969)
repérted that phosphorus application induced earliness
in Okra. Kamalanathan -EE al (1970) found that
application of phosphorus induced earliness in bhindi.
Muraleedharan Nai:;fé&‘g&ﬁ?;g (1978) observed that in

~1-
groundnut application of P205 @ 50 kg.ha significantly
reduced the vegetative phase by ;‘promoting early
flowering. Subramonian (1980) reported that in bhindi,
there was significantly earlier flbwering with 50 kg
P205°ha-  He . also reported that there wafj

no significant difference between ¢ and 25 kg P,0;-ha

with respect to days taken for 50 percent flowering.
2.2.2.2 No. of flowers/plant

Chandrasekharan (1965) reported an increase:
in the number of flowers in bhindi with the increase in
phosphorus levels. Mehrotra et al (1968) found that
deficiencies of phosphorus adversely affected flower
production in chilli crop; whereby no flowers formed in

phosphorus deficient plants. Chandrasekharan and

18



George (1973) fouﬂd an increasing trend in flower
production with increased doses of phosphorus in
brinjal.

sgubramonian (1980) reported that flowér
prpduction was not significantly increased with

phosphorus apbiication.

Phosphorus fertilization generally increased

the number of flowers-formed.

2.2.2.3 Setting percentage

Joseph (1982) also reported that in chilli
setting percentage was significantly increased by the

application of graded doses of phosphorus.

Subramonian (1980) observed no significant

difference in fruit set between 0 and 30 kg ha_l.

Chandrasekharan (1965) found that phosphorus
influenced the fruit setting percentage to a greater
extend, the lower levels of phosphorus have given an

increased setting percentage over the highest level.

In general fruit setting percentage was not

affected by phosphorus fertilization.

2.2.4 No. of fruits/plant

Sharma and Shukla (1973) reported that

phosphorus application at the rate of 3488 and 52.32

13



kgha t produced significantly more fruits than 17.44 kg

Pha™t in bhindi. Subramonian (1980) reported that the

number of bhindi fruits significantly increased with

increasiny phosphorus levels upto the highest level of
50 kg 'ha '.  Majanbu et al (1985) found that
application of phosphorus significantly increased green

pod yield in bhindi.

Chandrasekharan (1965) found that in bhindi
phosphorus application tends to increase the number of
fruits, though the difference between treatments is

not significant.

Kamalanathan et al (1970) observed that in

bhindi zero kg phosphorus registered an increased yield

of 13.24 percent and 17.34 percent over 50 kg

-1
phosphorus and 100 kg P/ha respectively in terms of
number of fruits. Verma et al (1970) also reported
that in bhindi various levels of phosphorus had no

significant effect.

In general fruit formation increased with

"increase in levels of phosphorus.
2.2.2.5 Length and girth of fruits

Singh (1979) found that in bhindi when

phosphorus doses were increased from 75 to 150 kg. ha

e
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theye were adverse effects on pod length, while
phosphorus application had sighificant effect on pod
length as compared to control. The highest level of
phosphorus has sﬁoﬁn a decrease in the length of fruits
over lower levels (Chandrasekharan, 1965). Subramonian
{1980) found that fruit length(waSa\unaffécted upto 25
kg P205ha_l in bhindi. Xhan and Suryanarayana (1977)
reported that the girth of chilli pod was maximum by

the application of 90 kg P,0; per hectare.

Verma et al (1970) found that in bhindi

application of phosphorus had no significant effect

with regard to fruit size.

In general fruit length and girth was not

affected by phosphorus fertilization.
2,2,2.6 Total yield of bhindi

Bhindi gave better response upto 60 kg
P205/ha with respect to yield and yield components

(Chonkar & Singh, ¢196$.

Kamalanathaneta{1970) found that in bhindi,

there was a slight increase 'in yield of 1.2 percent due

) . -\
to +the application of 100 kg phosphorus.ha over no

application. Sharma & Shukla (1973) in a two year

trial found that 34.8 kg P,O.-‘ha hasy better yield

275

o/

Rl



compared to 17.4 and 52.32 kg P,O:'ha. Randhawa et al

5
(1977) reported that in a pot culture experiment on
bhindi upto: 60 ppm of phosphorus gave higher yield.

This is in confirmity with the findings of Saimbhi and

Padda (1970).

Subramonian (1980) reported that in bhindi
eventhough there was increase in yield upto the highest
-
level tried (50, kg N ha), the . difference w@as.

-1
significant upto 25 kg P2055ha.

Chandrasekharan (1965) has reported that

phosphorus showed a decreasing trend in yield with the

increase in its. level. Singh and Singh (1966), and Singh

et al (1967) in a fertilizer trial conducted on bhindi

for three seasons observed considerable decrease in

-t
yield at” 50 kg P205_ha level as compared to 25 kg
,, —l
P205=ha level.
Generally phosphorus fertilization increased
the fruit yieid of bhindi.

2;2.3 Effect of phosphorus on quality

2.2.3.1 Effect of phosphorus on protein content

Punoose and George (1974) in a study on the

effect of phosphorus on the yield .and gquality of

groundnut found that phosphorus has significantly

22



increased the protein content with increasing levels of

its application.

Chandrasekharan (1985) reported that
application of phosphorus had no influence in
increasing crude protein content in bhindi.
Subramonian (1980) found that in bhindi there was no
significant difference in crude protein content with

-
application of phosphorus at zero and 25 kg 'ha.

-|
He also reported that phosphorus at 25 kg-ha
recorded higher crude protein content than phosphorus

=
at 50 kg,’'ha.

Generally phosphorus application increased

the crude protein content of bhindi fruits.

2.2.3.2 Effect of phosphorus on fruit ascorbic acid

content

According to Dass & Mishra (1972) phosphorus
application significantly increased the fruit ascorbic
acid content in chillies. Similar effects of
phosphorus in increasing the vitamin C content of
fresh fruits of chiili were also reported by Joseph
(1982). Patil and Patil (1986) showed that in radish
phosphorus at higher dosage enhanced the accumulation

of ascorbic acid both in tops and roots.

But, Khan and Suryanarayana (1977) showed

that phosphorus did not affect the ascorbic acid
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content of chilli fruits.

Generally ascorbic acid content increased

with increasing levels of phosphorus.

2.2.2.3 Effect of phosphorus on fruit crude £fibre

content

Singh (1979) in a study on bhindi found that
crude fibre percentage increased by increasing

phosphatic fertilizer.

Generally crude fibre content increased with
phosphorus fertilization.

2.3 Effect of potassium

2.3.1 Effect of potassium on growth characters

2.3.1.1 Height of plant

Singh (1979) <found that height of bhindi

-1
increased upto a level of 60 kg Kzofha. Joseph (1982)
found that potassium exerted appreciable influence on

chilli plant height at the time of final harvest.

Chonkar and Singh (1963) reported that
potassium application in sand culture experiment did
not have any marked effect on growth of okra plant.
Sutton (1963) also observed that applicétion of
potassium had no significant effect on the vegetative

growth of bhindi. This finding support the findings of



Chandrasekharan {1965) and Singh (1979).

Subramonian (1380) noted that the phosphorus
application recorded significant effect in plant height
only upto 15th and 30th day after sowing with 25 kg

-1 -1

Kzo_ha and further increase upto 50kg-‘ha considerably

reduced the plant height.

Generally height of the plant increased with

increased potassium application.

2.3.1.2 Leaf Area Index (LAI)

Subramonian (1980) reported
considerable increasein LAI was noted :
sowing due to higher levels of potas:
and he also reported that application or potassium

decreased the LAI at 30 days after sowing.

Generally LAI increased with potassium

application.
2.3.1.3 Crop Growth Rate (CGR)

In cassava the CGR increased significantly

with increase in levels of fertilizer upto lSOiqu%P{

ha_l and this was on par with 100 kg X,0 ha_l (Rama—
Krishnan Nayay, 11986)

3

2

Generally an increase in CGR is obtained with

increase in levels of potassium fertilizers.
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2.3.1.4 Dry matter production

Subramonian (1980) found that in the case of
potassium the maximum value was recorded at the highest

-1
level of 50 kg K.,0 ha. Joseph (1982) found that higher

2
doses of potassium significantly increased the total

dry matter yield per plant in chilli.

But . Chougule and Mahajan (1979) indicated
that in chilli the dry matter content of leaves and

branches was not affected by potassium.

Generally DMP increased with increasing

levels of potassium.

2.3.2 Effect of potassium to days on 50 percent-

flowering, yield attributes and yield

2.3.2.1 Time to 50 percent flowering

Pimpini (1967) observed that application of

160 kg potassium per hectare -‘promoted earliness in

chillies. Saji John (1989) also found that in chilli
potassium at 65 kg K,0 na '  induced earliness
significantly.

Chandrasekharan (1965) reported that

potassium had not shown any difference for earliness in

26



flowering in bhindi. Similar non significant influence
of . potassium in earliness in flowering in bhindi was
also reported by Singh et g;‘(l967), Kamalanathan et al
{1970).

Subramonian (1980) reported that application
of potassium resulted in significant delay in flowering

in bhindi.

Generally potassium application delayed

flowering in bhindi.
2.3.2,2 Number of flowers per plant

Chandrasekharan (1965) reported that

increasing rthé potaséium levels. increased fhe number
of flowers in bhindi, Subramonian (1950) found that in
bhindi application of potassiuﬁ resulted in
significantlf higher number of flowers upto the highest
level tried (60 kg ha_l). He further reported that in

bhindi potassium at the rate of 0 and 25 kg ha ™l were

on par as far as number of flowers formed per plant &as

concerned
Generally potassium fertilization increased

the number of flowexrs formed.
2.3.2.3 Setting percentage

Chandrasekharan (1965} reported that in

bhindi lower levels of potassium ie 50 lb/acre has a



‘low setting percentage compared to higher levels of 75
lb/acre and 100lb/acre and the treatment difference
was nét significént. Subramonian (;980) also reported
that there was .no significant difference between
different potassium levels in bhindi as far as setting

percentage wgs concerned.

Generally application of potassium has no

effect on setting percentage of fruits.
2.3.2.4 Number of fruits per plant

Chandrasekharan (1965) observed an increase
in the number of fruits with increase in potassium
levels. Subramogian (1980) also reported that
application of potassium brought about significant
increase in the number of fruits upto the highest level
0 ha—l. Mishra and Pandey (1987) also

2
reported that potassium at 40 kg ha ' was found

of 50 kg K

effective and significantly increased the number of

bhindi fruits per plant.

‘Kamalanathan et al (1970) found that application of
potassium at 30 kg ha-l increased the number of fruits
and further increase to 60 ké ha"l did not bring out
any increase in fruit number. Singh (1979) reported

that potassiuﬁ application in higher doses from 60 to

28



120 kg ha_l has no significant effect on number of
pods formed in bhindi. Verma et al (1970) . reported
that in bhindi application of potassium did not

increase the number of fruits formed.

Generally potassium application increased the

number of fruits formed.
2.3.2.5 Length and girth of fruits

Subramonian (1980) found significant increase
in fruit length of bhindi at higher levels of

potassium.

Singh (1979) reported that there was no
significant difference in 1length of bhindi- fruit

applied with 60 and 120 kg K,0 ha t.

Chandrasekharan (1965) reported that the
highest level of potassium, 100 lb/acre has shown a

decrease in the length of fruit over lower levels.

Joseph (1982) found that potash application

increased the girth of chilli pods.

But Singh (1979) reported that potassium
application had no significant effect on pod girth in
bhindi.

In general potassium fertilizer has no

significant effect on length and girth of fruits.
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2.3.2.6 Total yield of bhindi fruits

Ahmed and Tulloch Reid (1968) repofted that
application of ‘potassium influenced the total yield of
bhindi fruit significantly. B&asif and Greig (1972) and
Mani and Ramanathan (1980) also reported similar
results. Subramonian (1980) .found that potassium
application siénificantly influenced the yield of
bhindi recording the highest yield with highest dose of

1

50 kg X,0 ha —.

‘Kamalanathan et al (1970) reported that
potassium at 30 kg ha.—l enhanced the yield and further
increase to 60 kg ha"_l decreased the yield. Verma et
al (1970) also found that total yield of bhindi fruit
was maximum at 90 kg ha—l and beyond that there was a

depressing effect.

Application of potassium had no significant
effect on yield of bhindi as reported by Sutton (1963).
This 1s ing¢onfirmity with the findings of Chonkar and
Singh (1963), Chandrasekharan (1965), Singh and Singh

(1966), Singh et al (1967).

In general fruit yield increased with

increasing levels of potassium.

2.3.3 Effect of potassium on gquality

2.3.3.1Effect of potassium on protein content

30



Rajenna et al (1987) reported that in potato
application of potassium increased the crude protein

content significantly.

Chandrasekharan (1865) found that in bhindi
potassium application had no influence in increasing

the crude protein content.

Subramonian (1980) reported that in bhindi
potassium Qt zero level gave significantly superior
crude protein content when compared to potassium at 25
and 50 kg/ha and he further reported no significant
difference in protein content with apélication of

-1
potassium at 25 kg and 50 kg.ha.

Generally crude protein content increased with

potassium application.

2.3.3.2 Effect of Potassium on fruit ascorbic acid

content

Dass and Mishra {1972) from their

investigation reported that the vitamin C content of

fresh fruits of chilli increased with increased 1levels'

of potassium application.
Harshad et al (1960) reported that in tomato
added potassium was found to have no marked effect on

the ascorbic acid content. Joseph (1982) also observed

31

that potash had no significant effect on fruit ascorbicacid

content of chilli.



wenerally ascorbic acid content increased

with increasing levels of potassium.
2.3.3.3 Crude fibre content

Habben (1973) and Roysell et al (1977)
observed increased crude fibre content in carrot and
sweet potato réespectively, due to potassium
application. Singh (1979) found that in bhindi crude
fibre percent had increased by increased potassic

-1

fertilizer upto +the highest level of 120 kg K,0.ha

2
applied. Mani and Ramanathan (1982) reported- that
increased levels of potassium application increased the

crude fibre content on bhindi fruits.

Generally crude fibre content increased with

potassium application.

2.5 Effect of nitrogen, phosphorus and potassium on

uptake of nutrients

Asif and Greig (1972) found that in
bhindi application of phosphorus and potassium
increased the contents of these nutrients in
plants.  Application of nitrogen increased
nitrogen content but decreased phosphorus

content. Saimbhi and Padda (1970) also



agreed with the above findings,. He further observed
that the application of phosphorus did not affect the

nitrogen content .of plant.

Subramonian (1980) reported that ~in bhindi
when the nutrients were applied in combination, the
uptake of nitrogen phosphorus and potassium were
generally high and the highest uptake was not always

with the highesf level of nutrients.

Joseph (1982) observed that in chilli total
uptake of nitrogen was significantly increased by
increased levels of nitrogen, phosphorus and potassium.
Subbiah and Raniperumal (1986) observed that in tomato
increased application of nitrogen resulted in increased

uptake of nitrogen.

-Generally uptake of nutrients increased with

increasing levels of nutrients.
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2.6 Split application of nutrients on growth characters

Peterburgskii et gi'(l§55)lwhile investigating the

effectiveness of applied fertilizer under irﬁgation
observed that a basal dressing before ploughing,
a top dressing before sowing and supplementary top
dressing were found to be effective in giving better

growth.



Matev (1966) 1in a study with mineral

fertilizer in capsicum found good response by the plant.

in terms of growth of .arsgal parts recording highest

response with a top dressing of 80 kg N ha_l.

Yawalker (1969%) recommended the application
of 40 kg N/ha for bhindi with half of itw applied one
month after sowing and the remaining half one month

after the first application for better growth.

Skapski et al (1969) showed that growth of
certain varieties of tomato were increased by the
application of organic manure (30-60 ha_l) given in

conjuction with side dressings of 150-200 kg N ha_l.

Chauhan (1972) recommended top dressing of
30-75 kg N ha“l between rows before fruiting for better

growth in terms of plant height in bhindi.

Singh et al (1985) in a study on Amaranthus
with nitrogen found that application of 60 kg N ha~! in
two splits, first half 'ag basal and the rest as: top
dressing 8 WAS was found:to be the best for getting

maximum plant height and optimum leaf/stem ratio
resu:lting in high green leaf yield.

Jayakrishnakumar (1986) reported that
application of nitrogen influenced the plant height,

LAI and dry matter production significantly in two

S
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splits followed by three splits with 50 percent of it
as basal compared to three splits with 1/3 nitrogen as
basal. Singh et al (1986) in an experiment in bhindi
with four split doses at an in?erval of 10 days
starting from one month after sowing found that

increasing levels of nitrogen increased plant height.

Generally growth character increased with

application of nutrients in splits.
2.7 Yield attributes and yield

Yawalker  (1969) found that in  bhindi,

application of 40 kg N ha *

in two equal splits, one at
sowing. and another one month after first application

recorded higher fruit yield.

'kapski et al (1969) reported that in tomato
application of organic manure (30-60 t ha 1) given in
conjuction with side dressing of 150-300 kg N ha—l,

increased the fruit size and yield.

Chauhan (1972) observed higher fruit yield in
bhindi with top dressing of 30-75 kghfha_l before

fruiting.

Hammett et al (1974) obtained higher fruit
yield in <¢icucumber by side dres$ing of 30 1b of

nitrogen per acre at 4-6 leaf stage,

Verma et al (197Q) recorded the highest fruit

5
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yield in bhindi with 150 kg N ha ™t

applied in the
proportion of three foliar:one soil and the foliar
sprays were applied at weekly intervals starting from

25 days after sowing.

Bradley et al (1975) 'in a study on :.cucumber
with nitrogen 80 lb/acre applied either entirely on
preplant or 50 or 20 lb/acre preplant fol;owed by one
or two supplementary applications one or +two weeks
after emergence reported that yields and returns tended

to be higher ﬁith'supplementary application.

Chuzhova et al (1975) observed that split
application of nitrogen, phosphorus and potassium

increased the fruit size and fruit yield of tomato.

Smittle (1976) found increased yield in snap
bean by the application of additional nitrogen as top

dressing.

Batal and Smittle (1981) observed that yield of

capsicumé Was improved by nitrogen as top dressing.

In an experiment conducted at Vellanikkara,
it was found that application of 250 kg ammonium

sulphate with half as basal and half one month after

sowing gave better growth and higher yield of fruits in
bhindi (Anon, 1989). Srinivas and Prabhakar (1982)

obtained highest yield of better quality fruits in

[Op RIS
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capsicum with the application of 50 kg N ha ! in three
splits namely at planting, 30 days and 60 days after

planting.

Lanchow Wing and Rajkomar (1982) in bhindi
found no significant difference in yield between a
single side dressing of N -at 120 kg h::l-l applied one
month after germination and 2 dressings each of 60 kg
ha~1 applied at one and 2 months after germination

respectively.

Jayakrishnakumar (1986) found that in bhindi
application of nitrogen in lesser number of splits
sigﬁificantly influenced the number of fruits per
plant, 1length of fruits and he also reported that
thoﬁgh not 'significant the trend in fruit yield due to
split: application of nitrogen was in favour of S+
receiviﬁg 50 percent nitrogen as basal and the

remaining 50 percent 30 DAS.

Mitsui (1964) reported that in rice plant
"basal application of phosphorus gave better grain yield
than split application. Bharadwaj'gg al (1974) found
marked response of rice to single application of

phosphorus at planting.

Balasubramonian \gtz_;ﬂi@sz), reported that single
basal application would be sufficient for the low “land

rice soils of cauvery delta.

27
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Generally yielad and yield attributing
characters  increased with increasing levels of

nutrient§,
2.8 Effect of split on quality

Sharma and Prasad (1973) found non
significant effect of split application of nitrogen on
crude protein content of bhindi fruits. This is in
confirmity with the findings of Lanchow wing and

Rajkomar (1982) and Jayakarishnakumar (1986) in bhindi.

Dod et al (1983) obtained the best guality
fruits of capsicum with regard to crude protein and
ascorbic acid content by app@ying nitrogen in four equal
splits namely at transplanting 30 days after
transplanting and 21 days after second application and

21 days after the third application.

Generally gquality of bhindi fruit increased

with increasing level of nutrients.
2.9 Uptake of nutrient

Paulraj and Raniperumal (1980) in an
experiment to study the effect of sources and split
application of nitrogen on nutrient uptake by tomato
found that three split application significantly

increased the uptake of nitrogen. Split application of
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nitrogen influenced the uptake of nitrogen reported by
Batel and Smittle (1980) in capsicum. This is in
confirmity with the findings of Jayakrishnakumar (1986)

in bhindi.

Subbiah et al (1984) reported that soil
application of potassium in 3 equal splits recorded

higher nitrogen uptake.

Split application of nutrients increased the

nutrient uptake <. by plant generally.
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2. MATERTALS AND METHODS

The investigation was undertaken at College
of Agriculture, Vellayani tc determine -the optimum
guantity and the best method of application of
nitrogen, phosphorus and potassium for bhindi. The
materials wused and the methods adopted for the study

are briefly described below.

3.1 Experimental site

The experiment was conducted at the
Instructional Farm attached to the College of
Agriculture, Vellayani situated at 8,5°0 latitude,
76.9°E longitude and at an altitude of 29m above mean

sea level.

3.1.2 Soil

The soil of the experimental area was oxisol
having a pH of 5.0, low in available nitrogen and
potassium, medium in available phosphorus. The physical
and chemical composition of the soil are presented in

Table 1. Texture of the soil was sandy clay loamn.
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Table 1 - Physico chemical properties of soil

A. Physical Composition

S — St E. e - Ty e e e e S ey St e St M e Y Sy e Rt S e S ey et Sk S S Py bt ey i —

Sl.No. Paramenter Content in Method used
solil %

(1) (2) (3) (4)

1. Coarse sand- 36.35 Bouyoucos

2. Fine sand 15.00 Hydrometer

method
3. Silt 17.50
4. Clay 30.00 (Bouyoucos,1962)

T — r m —m rm ey by e o o o ey e o A Ah A S S S S S S W e B S — — —

——— . T e Yy Ty T o e e B e ey e e s o o o e Bk S e et Bt e B e b e Bk o el e ik e fn gk e o e o o e o e e e e Yy — ——— ——

l. Available N 232.5kgha Low Alkaline potassium
permanganate metho
(Subbiah and Asija
1956)

2. Available P.0O 40kgha—l Medium Bray colorimetric
275 >
method 1
(Jackson, 1973)
3. Available X,0 ll7kgha_l Low Ammonium acetate
method
(Jackson 1973)

4. pH 5.0 Acidic PH meter with glas:

electrode
(Jackson,1973)

3.1.3 Cropping history of the field
The experimental area was lying fallow for 6

months before the experiment.



3.1.4 Season
The crop was sown on 6.8.91 and harvesting

was completed by 18.11.91.

3.1.5 Weather condition

The weekly averages of temperature, eva-
poration, relativeﬁhumidity and the weekly -totals of
rain fall during the cropping periods collected from
the meteorological observatory at the College of

Agriculture, Vellayani are presented in Fig.l and Table

3.1.6 Cultivar used

The cultivar of bhindi used for this study
was Kiran (Selection AE-1). This variety was evolved
at the College of'Aéricultufe, Vellayani, by singlé
plant selection from locally popular variety
*XKilichundan'. The variety flowers in 35 days- period
and the fifst harvest can be done in 45 days. Mean
fruit weight is 25-30g. Yield is 11.2 t/ha. It is
tolerant to fruit and shoot borer and yellow vein
mosaic. This variety is recommended for the southern
district of Kerala in red loam, clay loam and laterite

soils.

3.1.7 Source of seed material

Seeds of variety Kiran obtained from the



Table 2 Weather data during the. cropping. period

A P R TR S e A et ek S e e S o Bt By S S T s A S Sk St oy S et S g . P S ok Sl e Sk oy e B B et Bt et S S e S St Rt W et e A B Rt Sk G e S e et ey 7 e

Standaxrd Period Ramfall Maximum Minimum Relative
week From To mm Temgerature Temgerature humidity
- C C 3

32 6.8.91 12.8.91 1.1 29,77 23.7L 77.29
33 13.8.91 19.8.91  8.84  28.55 - 23.03  82.79
34 20.8.91 26.8.91 3 29.79  23.23  77.57
35 27.8.91 2.9.91 6.8  29.22  23.63  82.79
36 3.9.91  9.9.91 0o 30.42  23.74 74
37 10.9.91 16.9.91  22.4°  31.07  24.36  76.14
R 17.9.91 23.9.91 0  30.5  23.93 79
39.  24.9.91 30.9.91 o 31 24.5 78,07
40, 1.10.91 7.10.91 0 30.89 . 24.61  79.71
4. 8.10.91 14.10.91 3.63  30.29  23.61  79.21
42, 15.10.91 21.10.91 6.26  30.29  23.21  80.57
43.  22.10.91 28.10.91 10.07 28.66 23.19  80.14
s, 29.10.91 4.11.91  16.78 29.6  23.79 83.07
45.  5.11.91 11.11.91 3.5  30.09  23.34  83.57
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plant breeding department of College of Agriculture,

Vellayani was used for the experiment.

3.1.8 Manures and fertilizers

Farm yard manure (0.4%:0.3%:0.2% N ¢ P205:K20)
obtained from the department of Animal Husbandrf,
‘college of Agriculture, Vellayani was used in the
study. Urea (46% N), superphosphate (16%P205) .and

muriate of potash (60%K20) were used as sources of

nitrogen, phosphorus and potassium respectively.

3.2.1 Design and layout

The field experiment was Jlaid out
factorial experiment in randomised block design. The

layout of the experiment is given in Fig.2.

3.2.2 Treatment details

The treatments comprised of 4 differeqt
combination.of nitrogen, phosphorus and potassium in 3
different splits. As such 12 treatment combinations
replicgted four times in randomised block desién were

experimented. The treatments are enlisted below.



l) Fertilizer nutrient level - 4

N

F 330

F 220

110

2)

P,0g K,0 (kg/ha)l |
‘110 220 (As recommended by the
T and V workshops., of
NARP, Southern Region)
: (ﬂnnn |sa§)
73 l46 . (2/3 of the T and V \
recommendations)
37 73 (1/3 of the T and V
recommendations)
8 30 {(Package of practices

recommendation of KAU)

Split application

2 equal splits of N,

basal and 30 DAS

4 equal splits of N;
basal, 20 DAS, 40
6 equal splits of N,
basal, 15 DAS, 25

PO

2

P_O
DAS an

P O
DAS, 3

Treatment combinations

Number of replications

Total number of plots

Plot size (Gross)

(Net)

Spacing

Number of plants per plot

plots.

Gross

Net

One

5

3

rYow wds ieLL as border all

Five plants in each plot weyerandomly

and K.O

(Rnon 1082 a_)

applied as

2

and K,O

applied
60 DA%

as

‘applied as

and K
35 DAS and 55 DAS

DAS,
: 12
: 4

48

5.4 x 3.6m>

3.6 x 2.7m°

60 x 45 cm

72

28

around the

selected

to facilitate periodical observatiocons.



3.2.3 Field culture
'3.2.3.1 Land preparation

.The experimental plot was aug twice, stubbles
were removed, clods were “broken and levelled. ' The
field was then laid out into blocks and plots as per
the experimental désign. 48 plots of 5.4 x 3.6 m2 size
were taken énd 72 pits were made at a spacing of 60 x
45 cm iﬁ each plot. Each pit was half filled with .a
mixture of top soii and_dried powdered cowdung before

sowing of seeds.

3.2.3.2 Application of fertilizers
A uniform dose of cattle manure @ 12 t ha“l
was applied to each pit. Fertilizer was applied to all

48 plots as per the treatments.

3-2.3.3 Sowing
Seeds were dibbled at the rate of two seeds
hole_l at a depth of. 3-5 cm. Ten days after, thinning

was done and one plant in each pit was retained.

3.2.3.4 After cultivation
Irrigation was given on alternate days till
harvest. -Weeding was conducted twice and rows were

earthed up thrice during the crop growth period.
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3 110 37 73 S3 - 1/6basal + 1/6 15 DAS + 1/6 25 DAS + 1/6 35 DAS + 1/6 45 DAS + 1/6 55 DAS
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3.2.3.5 Plant protection
Prophylatic spraying with carbaryl was given
against stem borer during the later stages of crop

growth.

3.2.3.6 Harvesting

The crop was harvested at alternate days. from
the 45th day onwards after sowing. Altogether 25
harvests weré taken over the entire cropping period.
Maturity of fruits for harvest was judged by visual

observation.

3.3 Observations recorded
3.3.1 Growth characters

Five plants were selected at random after
eliminating the border rows and all the biometric
observations were recorded from these plants at various
growth stages. Random samples were selected for

destructive sampling for dry weight observations.

3.3.1.1 Height of plants
From the observational plants the height was
measured from the base to the terminal buds and the

average was worked out.

3.3.1.2 Leaf area index (LAI)

All leaves collected from a single plant was



1sed for measuring the LAI. The leaf area was measured
by using leaf area meter. The leaf area per plant was
. divided by +the land area occupied by the plant and

expressed as LAT.

3.3.1.3 Crop growth rate (CGR)
Crop _growth rate between stages were worked

out by wusing the following formulae as explained by

Hunt (1978).

Crop growth rate (grn—2 day_l) = hﬁ-JJl .1
———————— X — ——— —
T2 - Tl P
Where Wl = Dry matter production at time Tl’
W, = Dry matter production at time Ty
P = Ground area

3.2.1.4 Dry matter production was recorded during
three growth stages viz. 30, 60 and 90 days after
sowing. Sample plants were randomly selected for this
purpose, at each stage. Plants were cut close to the
ground and oven dried at 70 * 5°C to a.constant weight.
The f£inal dry weight was averaged and expressed in Kg

ha~ L.

3.3.2 Time of flowering; yield attributes and yield -
3.3.2.1 Days to 50 percent flowering
Total number of plants flowered was counted

daily in each plot and the date on which 50 percent of



the plants flowered was taken as the date of 50 percent

flowering.

3.3.2.2 HNumber of flowers formed
Total number of flowers from the 5 selected
plants was counted and the average were worked out to

‘get the number of flowers formed per plant.

3.3.2.3 Number of flowers shed
Total number of flowers shed from the 5
observatiocnal plants was counted and the average was

worked out.

3.3.2.4 Number of fruits/plant

Total number of fruits obtained from 5
observational plants was c¢ounted and average were
worked out.
3.3.2.5 Length of fruit

The length of 20 fruits from each plot was
measured and the average was worked out and expressed

in cm.

3.3.2.6 Girth of fruit

Measurement of this attribute was made by
winding thread around the middle most length of the
individual fruits. The 20 fruits used for measuring
the length were used for this purpose also. The mean

values were worked out and expressed in cm.



'3.3.2.7 Total fruit yield
Weight of +the fruits from the 25 harvests

were totalled up at the end of the cropping season and

the yield in gquintal per -plot was calculated and

converted into per hectare yield.

3.4.1 Quality aspects
3.4.1.1 Protein contenf of plant

fhe fruit nitrogen values were multiplied by
the factor 6.25 to obtain the protein content of plants
and the values were expressed as percentage (Simpson et

al 1965).

3.4.1.2 Ascorbic acid content of fruit
The ascorbic acid content of fruits was
estimated by titrimetric method (Paul Gyorgy and

Pearson, -1967) .

3.4.1.3 Fibre content of fruits
The fibre content of fruits was determined by

AQAC method (AOCAC, 1960).

3.4.2 Uptake of nutrients
The plant samples were analysed for nitrogen
phosphorus and potassium at the final harvest. The

plant was chopped and dried in air oven at 70 + 5%



separately till constant welghts were obtained.
Samples were ground to pass through a 0.5 mm mesh in a
Willey Mill. The required quantity of samples were
then weighed' out accurately in physical balance and

analysed.

3.4.2.1 Uptake of nitrogen

The nitrogen content in plant and fruit was
estimated separately by the modified microkjeldahl
method ({(Jackson, 1973) and the uptake of nitrogen was
calculated by multiplying the nitrogen content of plant
or the fruits as the case may be with the totéhiﬁn@ight
of plant or fruits. The uptake values were exgressed
in kgha—l.
3.4.2.2 Uptake of phosphorus

The phosphorus content of the plant and fruit
- samples were colorimetrically determined separately by
wet digestion of the sample and developing colour by
Vanado-Molybdo phosphoric yellow colour method and read
in a Baush and .Lomb Spectronic 2000 Spectrophotometer
{Jackson, 1973). ‘The uptake of phosphorus was
calculated by multiplying the phosphoxus content and
dry weight of plants as the case may be. The uptake

values were expressed kgha—l.



3.4.2.3 Uptake of potassium

The potasssium content in plant and fruit
sample was estimated separately by the flame
ph&tometric method in the Perkin Elmer 3030 Atomic
Absorption Sggctrophotometer, after wet 'digestion of
the sample using di-acid mixture. Based on  the
potassium contenﬁ in the plant and the dry matter

produced at harvest, the uptake was worked out.

3.5 5011 anaiysis

Soil samples were taken from the experimental
area before and after the experiment. The air dried
samples were analysed for available nitrogen by the
Alkaline potassium permanganate method (Subbiah ahd
Asija, 1956) évailabie P205 by Bray calorimetric method
(Jackson, 1973) and 'available K,0 by +the ammonium

acetate method (Jackson, 1973}.

3.6 Economics of cultivation
The economics of cultivation of the
experiment was worked out as per the formulae given

below.

Net return (Rs/ha) Gross income — cost of cultivation

Benefit cost ratio =6yrpss income
Cost of cultivation




3.7 Statistical analysis

The data relatingteeach character in the
experiment was analysgd using the analysis of variance
technique as applied to 'ranaomised block design
described by Cochran and Cox (1965). Whgn the effects
were found to be significant critical differences were
calculated for effecting comparison among the means.
Corrélation studies were also carried out between yield

and yield attributes.



RESULTS



RESULTS

An investigation was c¢onducted in the
instructional farm, Collegye of Agriculture, Vellayani
during the kharif season of 1990 to maximise production
of export quality bhindi by split application of four
varying combinations of NPK nutrients so as  to
generate a profitable income for the farmers. The
results obtained from the study jére statistically

analysed and presented here.

4.1 Growth characters

4.1.1 Height of the plant

The results on mean helc
at 30th, 60th and 90th dayé after sowing are  presented

in Table 3.

Nutrient levels caused significant wvariation
in plant height at all growth stages. At 30DAS, Fi.o
recorded the maximum plant height of 19.6 cm. It was

on par with F., and siygynificantly superior to F3 and F

2 4’
which inturn was on par. At 60DAS each higher level
was significantly superior to the next lower level and
at 90. DAS Fy énd F2 were on par and significantly
superior to F, and F,. F, {(Package of practices
recommendation) was significantly inferior to all the

other higher levels of nutrients.
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Table 3: Heigyht of plant (cm) as affected by nutrient levels and

its split application.

e e e Sy P ——— - St S e e T T e o S A N e S e Sy e g i S S B e e Ay et S N M S S S S P B G R M M S R S S —— ) R

- Rt T T —— —— —— — e ) o ————— e o Wt S S S S e e e S S S N R N S R S S G Gt SR e S S S S S T —— et S St

Treatments
30 DAS
Nutrient level.
Fi- 19.60
F, 18.16
F3 16.71
F, 15.24
* %
F 3,32 9.97
SE ' 0.59
CD (0.05} 1.71
Split application of nutrients
Sy 18.06
S, 17.40
S3 16.83
F 2,33 1.43%8
SE 0.51
CD (0.05) -
*¥* - Sigynificant at 1% level
* - Significant at 5% level

ns - Not significant

57.26
54.03
51.50
37.00
*
95.68
0.91
2.63

*

106.75
99.16
91.08
78.81

* %k
8.48
4.10

11.81

94.29

93.18

94.38
0.04"S

3.56

e ——— ———— S v e St g S R R St St g e e e gy e g St P S S Eaf Sy S S Mt St S e M S —— —————————————



Split application of nutrients exerted
significant influence on plant height only at 60 DAS.
application of nﬂtrients in 2 splits (Sl) showed
éignificant' super;ority over 6 sélits (s;) and was on

par with 4 splits (Sz).
Interaction due to F X S was not significant.
4.1.2 Leaf area index (LAI)

The leaf area index recorded at 30, 60 and 20

days after sowiny are presented in table 4.

In generxal the leaf area index of bhindi was
significantly influenced by nutrient levels. At 30 DAS

F recorded the highest LAI of 0.84 and this was

1

significantly superior to the other three levels of
nutrients which were on pag. At 60 DAS, the LAI values
incréased and the mean value ranged from l.Sé (F4) to
2.46' (F ) But at this stage F;, F, and F; did not
record any siénificant difference but were superior to

F At 90 DAS LAI of Fl was on par with F, -but

4° 2
significantly superior to Fq and F,. In general an
increase in LAI value was observed from 30 dayé to 60

.days period and then the LAI decreased at 90DAS.

Split application of nutrients and FXS

interaction showed no siynificant influence on LAI.
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Table 4: Leaf area index of plants as affected by nutrients
levels and its split application

i Ak S S . Sy S B St S B e T Sy s LSS G g A e S St B W S S ey A A ML S S St e S el ek Sk BN S S P e Rt R R N S e R Bk St At

LAI
Treatments
30 DaAS 60 DAS 90 DAs
Nutrient levels
Fy 0.84 2.46 0.94
F, 0.72 2.35 0.88
F, 0.72 2.22 0.82
-F&- 0.66 1.56 0.70
F 3,33 3.84" 10.77 " 20.38" "
SE 8.04&" 0.12 0.02.
CD (0.05) . 0.11 0.35 0.07
y1it application of nutrients
S1 0.72 2.19 0.84
S, 0.75 2.12 0.82
S5 0.73 2.13 0.83
F 2,33 0.15"8 0.10° 0.2975
SE 6.03 0.11 0.20
CD (0.05) - -
%% - significant at 1% level
* ~ Significant at 5% level

ns - Not significant



4.1.3 Crop growth rate (CGR)

Crop growth rate of plant between 30th and
60th, and 60th and 90th days after sowing are presented

in Table 5.

CGR of plant was found to increase with
incremental doses of fertilizer upto Fl. Between 30
DAS and 60 DAS F, recorded maximum CGR of 1.21 gm"2
day_l and this was significantly superior to the other
3 levels. ) Treatments F2 and F3 were ‘on par and
significantly superiof to F4 which recorded the lowest
CGR values of 0.70 gm"2 day—l. Between 60 and 90 DAS
‘the CGR showed general decline for all the treatments

and Fl and F. recorded more or less similar wvalues.

2
These were significantly superior to the other two

treatments F3 and F4.

The effect of split application of nutrients
and FXS interaction were not significant.

4.1.4 Dry matter production (DMP)

The dry matter production per plant recorded
at 30 DAS, 60 DAS and 90 DAS are presented in Table ©

a,b;c and d.

The DMP increased with each successive

increase in levels of nutrient at all growth stages.



Table 5: Crop growth rate of plants as affected by nutrient
levels and its split application

o T T N S TR St Tt St S S S St S G S S G S et S By Sy v Yo T S Rt St S Ht Bt o e ey S P S Rk e ey $m e Ak oy g

CGR
Treatments Between Between
30 & 60 DAS 60 & 90 DAS

————————— — — o T Tt g ot g P o Gy g ey S S N S B S St Bk Ek Bk S S Sk S S ey S g ey T W e ey £ T T T TE S M S e M e

El 1.21 0.36
F, 1.05 0.33
F3 1.00 0.23
F, 0.70 0.23
kX * *
F 3,33 22.01° 8.81
SE : 0.04 0.02
CD (0.05) 0. 11 0.069
Split application of nutrients
Sl ‘ 1.02 0.26
S, 0.96 0.29
S5 0.99 0.31
F 2,33 ~ 0.51"8 1.65°
SE 0.04 0.02
CD (0.05) - _ -

** Significant at 1% level
* Significant at 5% level
NS - Not significant



. At 30 DAS, 60 DAS and 90 DAS, higher doses of
nutrients . recorded higher DMP. At all growth stages,
F, recorded maximum DMP and %t was significantly
éuperior to all other lower levels. F4 recorded the
lowest DMP at all growth stages. The DMP ranged from

1 1

1075 kg ha” (F,). to 176lkgha — (F,) at 90 DAS.

1!
The effect of split application on DMP was

significant and the interaction effect between nutrient

levels and method of application was also significant.

At 30 DAS with highest dose of nutrients
(Fl), Sl method of application was found to enhance the
DMP, while with reduced fertilization (F2 and F3) Sl

and S. yielded similar results. Within the package of

2

practices recommendation (34) six splits (53) ‘recorded

the highest DMP of l96.é0 kgha_l, when compared with

1 1

S,. 189.59 kgha — and S (183.57 kgha ~). At 60th day

1t
two split:. (Sl), application was found to be effective
with nutrient levelé Fl’ F2 and F3 and six splits (53)

yvias found effective fof the nutrient level F4. Maximum
DMP was recorded uﬁder F,. At 90 DAS Fi gnd Fay

nutrient levels with two splits (Sl) ylelded maximum
DMP. There was no significént difference with the three
methods of application with F2 nutrient 1level, while

for F six split application was better.

4’

A L



Table 6a: Dry matter production of plants (kgha_l)as influenced
by nutrient levels and its split application.

S S G B Gt G e S S —— ———— e A B P ff By B ok Pl oy ) A ) o St e (e S fnf Sl S S N S S S S S S T e e S S e S Sy B

DMP in kgha_l,
Treatments '
30 DAS 60 DAS 90 DAS

Nutrient level

Fl 245.91 951.10 1761.70

F, 227.19 987.01 1521.71

F3 209,48 8§56.04 1307.65

F4 189.92 603.55 . 1075.36

] *% * % * &

F 3,33 409.61 47868.63 1357.26

SE 1.84 0.70 7.97

CD (0.05) 3.41 2.02 22.93
Split application of nutrients

Sl 225.42 844.43 1419.14

82 217.43 821.14 1398.95

53 211.51 815.20 1431.73

* % * * %k

F 2,33 46.30 643.16 5.75

SE 1.03 0.61 6€.90

CD (0.05) 2.95 1.75 19.86

¥% = gSignificant at 1% level

* - Significant at 5% level

ns - Not significant



Table 6b. Combined effect of nutrients and its split application
on dry matter production at 30 DAS.

-t B S T e i LA B S S S o At A Bt N T S g 7y A o o S e M T S S T Sy T e et S e ey et H S S L S S S e e e e

Treatments
________________________ 51 By B3 . Meawm
Nutrient levels
Fy 268.87 236.89 231.97 245,91
F, 234.41 230.65 216.50 227.19
F, ' 214.85 212.60 200.98 209.48
F, 183.57 189.59 196.60 189.48
Mean 225.42 217.43 211.51

ey St A T — e —— T ——— T . . W TN W oy ey S e o S A Sl S B S Nk S A S S St S, B R e T S Ry ot S S S — ——

CDh (0.05) 3.51

SE 2.02



Table 6¢c: Combined effect of nutrients and its split application

on dry matter production at 60 DAs

— S ———— — e Tk S R S — — A ot b St B M S b St S T e e ek S ——— R Y ey S B S S P Rt B S R e ey e S T . w—

e Sy o e R S e T St it it S S e Ak B Ak B T P oy et Rk B St e N R B T ey e S Al S Y o A S T e ey S M o S ———— —

o —— S e . S S B S h T i e S . S St et . ey Sl LS S T ———— Gy TS S B S . S S T — . — ey e L ek W

FXS
CD (0.05)- 39.71
SE - 13.80

1805.55
1535.00
1332.48
1003.51

1419.14

1719.26
1530.12
1300.21
1046.21

1398.95

1760.28

1500.00

1290.26
1176.36

1431.73

1761.70
1521.71
1307.65

1075.36



Table 6d: Combined effect of nutrients and its split application
on dry matter production at 90 DAs

ot o A e S S S P e flm Tt S R N S S S g e S R S R S e R T W P e e ey ey S At Bt Bk S S S Y S e S e e e g S G M e e S ——

Treatments-
________________________ S Sa o Bs TR
Nutrient level -
Fy 998.99 930.73 923.59 951.10
F, 308.64 898.67 883.72 897.01
F3 880.40 865.45 822.26 856.04
F, 589.70 589.71 631.23 603.55
"Mean 884.43 821.14 815.20

FXS
cD (0.05)- 39.71
SE - 13.80 -



4.2 Yield attributes and yield

4,2,1 Days to 50 percent flowering

Mean number of days taken for 50 percent

flowering are given in Table 7.

The influence of different levels of nutrients
on the number of days to 50 pefcent flowering was found
to be significant. Days to 50 percent flowering was
significantly delayed with increasing levels of
nutrient. Plants supplied with highest” levels of
nutrients (Fl) took about 42 days for flowering while
those supplied with F, or lowest level of nutrients
teook ‘only 38 days. Nutrient levels F, and Fa took

about 40 days for 50 percent flowering.

split application of nutrients also
significantly influenced the days to 50 percent
flowering. Application of nutrients in 2 splits
significantly delayed days to 50 percent flowering

compared to application of nutrient in 6 splits.

The interaction effects between the method of
application and the levels of nutrient were not

significant.
4.2.2 Number of flowers/plant

The mean number of flowers recorded per plant



are shown in Table7,

The total number of flowers noticed per plant
was significantly influenced by the different levels of

nutrients The maximum flower production of 39.69 per

plant was obtained with Fl and it was on par with F2-

and F3. F level of nutrient recorded the lowest

4
number of flowers which was significantly inferior to

all other levels except Fj.

Split application of nutrient did not
influence the number of flowers produced per plant, but
the highest number of flowers (37.73 per plant) was
produced by the application of nutrient in 6 splits

(83) followed by 2 splits (SZ).

FXS interaction effect on number of flowers

was not significant.

4.2.3 Setting percentage of fruits

The data on percentage of fruit set are given

in Table 7.

Either the four nutrient levels or the three
split  applications did not show any significant

influence on the setting percentage of fruits.



FXS interaction effect was not significant.
In general the fruitset was below 50 percent for all

the treatments tried in this experiment.
4.2.4 Number of fruits per plant

The mean number of fruits recorded per plant

are shown in Table 7.

There was significant increase in the total
number of fruits noticed per plant due to different
levels of nutrients. Maximum number of fruits per
plant was recorded at thé highest dose of nutrient (Fl)
énd this was significantly superior to the other three
levels viz For Fy and F4. Minimum number of fruits per

plant was recorded under the lowest level of nutrients

(F4)o

Split application of nutrient did not produce
significant influence on numbér of fruits recorded per
plant and the interaction effect was not significant
between the method of application and levels of

nutrient.
4.2.5 Length and Girth of fruits

The data on mean length and mean girth of

fruits are presented in Table 7.



Table 7: Effect of nutrient levels and its split application on
time to 50 percent flowering, number of flowers,
percentaye of fruit set, number of fruit, length of
fruit, girth of fruit

Time of No. of Percen- No. of Length Girth
50 per flower/ tage of fruits/ of of
Treatments cent plant fruit plant fruit fruit
flowering set
_(days)
Nutrient level
Fl 42.00 39.69 46.71 20,93 16.91 - 5.98
F2 40.08 36.49 44,93 17.30 16.73 6.11
Fq 39.67 35.56 46.33 18.24 16.92 6.01
F, 38.08 30.49 47.16 16.55 - 17.09 5.90
&% % . * *
F 3,33 81.64 3.92 0.1778 2.31 0.18"% 0.97"5,
SE 0.20 1.93 2.33 1.26 0.34 0.09
cD (0.05)  0.51 5.54 - 3.62 - -
—8plit application
of nutrient
S, 40,25 35.04 45.72 18.10 16.91 6.05
82 39.94 33.90 48.29 18.16 16.90 5.96
S3 39.69 37.73 44.84 18.50 16.93 5.99
*

F 2,33 3.33 1.39"%  0.79"%  0.04"% o0.03™ 0.32°5,

SE 0.15 1.67 2.02 1.09 0.29 0.08

CD (0.05) 0.44 - - - - -

S S B Sl e o e e e e g Y TN S T S St S e — — T T o oy o o ey o e e g Y " . R oy T Wt S f— —

** — Significant at 1% level
* - Significant at 5% level
NS - Not siygynificant



The length and girth of fruits wefe not
significantly'influenced either by the nutriént. levels
or split application or F X S interaction. The length
of fruits varied from 15.99 cm (F353) to 17.99 cm
(F4S3) and the girth of fruit varied from 5.72 cm

(F482) to 6.15 cm (Fzsl)'
4.2.6 Fruit yield per plant

The data on fruit yield per plant are

presented in Table 8.

The per plant yield of fruits was
significantly influenced by different levels of
nutrient. Highest level of nutrients (Fl) recorded the
highest per plant yield of 2.7 kg and it was on par

with F. and F.,. levels of nutrient. F {lowest level

2 37 4
of nutrients) recorded the lowest per plant yield of
1.94 kg and it was significantly inferior to all the

other 3 levels of nutrients.

Split application of nutrients or its

interaction with nutrient levels were not significant.

4,2.7 Fruit yield

The data on the yield of fruits are presented

in Table 8.



Table 8: Fruii_;l yield per plant (kgha_l) and total fruit yield
(gha ~) as affected by nutrient levels and its split

application.
Treatments Fruit yielgiper plant Total,fruit yield
. (kgha ™) (gha ™)
Nutrient levels
Fy 2.66 93.17
F, 2.53 88.43
F3 2.51 88.02
F4 1.93 67.73
* k * %
F 3,33 9.29 9.29
SE 0.11 3.71
cb (0.05) 0.31 10.69
Split application
of nutrients
Sy 2.44 85.33
S, 2.40 84.15
S, 2.39 83.53
F 2,33 0.08"S 0.08"%,
SE 0.09 3.22
CD 0.05 - -

T e Ry o ey et ey N P T TER TN SN St S Rt Gt e S S S A WA Akl ey ey e Sy P W S - Rt St Sy R o P W N et ELE dey o P P A ——

** Significant-1l% level
* Significant~5% level
ns Not siynificant



Nutrient levels significantly influenced the
fruit yield of bhindi. Fruif yield increased ;With
increasing levels of nutrients. Fl recorded the
highest fruit yield of 93.17 qhi—l and it was on par
énd F

with F All these 3 levels, Fl’ F2 and F

2 3° 3
were significantly superior to F, (67.75 qha}) or the

present package recommendation.

Split application of nutrient showed no
significant influence on the fruit yield. However

highest yield was obtained with 2 splits (85.43 g ha T)

and lowest with 6 splits (83.53 g ha t).

The effect due to FXS interatction was not

significant. However Fy Sl recorded the highest fruit
1

2 ).

recorded the lowest yield of 55.48

yield of 103.2 g ha™' followed by F S, (93.44 g ha”

The treatment F4 Sl
qha_l. Further it was observed that with the' lowest

level of nutrient there was an increase on fruit

yield due to increase in the number of splits.

4..3 Quality aspects

4.3.1 Protein content in fruits

The data on protein content of fruits are

presented in table 9.

Nutrient application significantly influenced



the protein content of fruits. Fl level of nutrient
recorded highest protein content of fruits and it was
on par with Fz& F3. F4 was found to be significantly

inferior to all other levels.

Application of nutrient in splits had no

significant effect in the protein content of fruits.

FXS interaction had no significant influence

on protein content in fruits.
4.3.2 Ascorbic acid content in fruits

Table 8 gives the mean value of ascorbic

acid content of fruits.

The different levels of nutrient showed
significant influence on the ascorbic acid content in
fresh fruits. Fi, the highest level of nutrient
recorded the highest ascpybic acid content of 24.48 mg
per 100 g of fresh weight of fruit which was on par
with F,. F, recorded the lowest ascorbic acid content
of 19.43 mg per 100 g of fruits and was significantly

inferior to all other levels.

Split application of nutrients significantly
influenced the ascorbic acid content of fruits. 6
splits recorded the maximum ascorbic acid content of

23.91 mg per 100 g fresh wéight of fruits and it was



Table 9 : Content of crude protein (%) and ascorbic and (myg/100
gym fresh weight <6f fruit) as affected by nutrient

levels and its split application

—— . o T S T e T Sk S L o S S o o Sk o b e M S U g B S A B o o e ey e ey et ot i ek Rk M A o ot e Bt SN P

Crude pfotein content  Ascorbic acid content (mg/

Treatments
S (%) 100 gm fresh. Weight of fruit)!
Nutrient levels
Fy i6.21 24.48
F, 16.18 23.93
F3 16.31 21.87
F4. 14.41 19.43
F 3,33 13.26™ 14.11%"
SE 0.25 0.61
CcD 0.72 1.76
Split application
of nutrients
S, 16.69 20,93
s, 15.81 22.43
S5 15.83 23.91
F 2,33 0.12"8 7.94""
SE 0.22 0.53
e - 1.52
o signifieamts level T
* - Significant=5% level

ns - Not significant



significantly superior to 2 splits, but was on par with

4 splits. 82 and 83 were on par.
FXS interaction was not significant.

423.3 Crude fibre content of fruits
The data on crude fibre content of fruits
recorded on lst, 2nd, 3rd and 4th day after harvest are

éreéented inTablelo.

Nut;ient.application significantly influenced
the crude fibre content-of f;uit recording lowest crudg
fibre content with the highest nutrient levels. Fi
recorded 7.36% and F, recorded significantly higher

crude fibre content of 13.91%.

Split appiication of nutrients also
significantly influenced +the crude £fibre content
recording maximum content with S, and minimum with Sy
method of application.

Interaction due to FXS was not significant.

Different levels of nutrients showed
significanﬁ influence on the crude fibre content of
'fruits from ls£ day after harvest to 4th day after
harvest. The crude fibre content increased with

decreasing levels of nutrients. Crude fibre content



ns - Not significant

Table 10 . Crude fibre content of fruit a8 affected by nutrient
levels and its split application. (%D
Treatments Crude fibre content
1 DAH 2 DAH 3 DAH 4 DAH
Nutrient levels
Fl ~7.00 7.55 7.41 7.49
F, 9.80 9.81 9.96 10.69
F3 10.26 10.28 10.28 10.69
F, 13.76 13.82 13.95 14.10
’ * % * & * % * %
F 3,33 459.91 405.87 7.38.97 1059.42
SE 0.13 0.13 0.09 0.08
CD 0.37 0.37 0.29 0.24
Split application
of nutrient
Sl 10.48 10.59 -J.72 11.07
S, 10.42 10.47 10.49 10.67
S3 9.69 9.84 9.91 10.04
* * % * * %
F 2,33 15.28 18.72 23.99 50.76
SE 0.11 0.11 0.86 0.73
CcDh 0.32 0.32 0.25 0.21
_ ** -~ Significant-1% level
* -~ Significant-5% level



was maximum at the lowest level of nutrients (F4).

Split application of nutrients recorded
significant influence on crude fibre content of fruits
t 1st, 2nd, 3rd and 4th day after harvest. Duriné ls%
2nd and 3rd day after harvest S, recorded the highest
crude fibre content in fruits which was on par with £,.
and significantly superior to S3 method of application.
Suring 4th day after harvest Sl recorded the -highest
crude fibre content which was significantly superior to

S and S3. 82 in turn was significantly superior to

2
S3-
Interaction due to FXS was not significant

from 1st +to 4th day after harvest. 1In all the four

days Fl 83 recorded the. lowest crude fibre content.

4,4 Nutrient uptake

4.4.1 Uptake of nitrogen by plants (excluding fruit)

The data on uptake of nitrogyen by plants are

presented in Table 11' a and b.

There was a progressive increase in the
uptake of nitrogen by plants due to different nutrient

levels and the difference was significant. F, recorded

1
maximum nitrogen wuptake of 35.1 kg ha-l and F, the

minimum uptake of 20.73 kg ha_l.



Table 11 a.: Uptake of nitrogen,

by plants (kgha

phosphorus
affected by nutflent levels and its split

and potassium as
application
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3,33

CD 0.05

Split application

of nutrients

35.15
33.43
28.68

20.73

1085.30

0.20

0.56

30.44
30.06

28.00

* %
59.85

19.57

15.57

10.04

K
465.92

13.21
12.92

12.57

1.920%

0.23

44. 28
41.29
34.58
26.87
¥
768.40
0.28

0.80

37.96
36.83
35.48
k%
26.47
0.24

0.70

- Significant-1% level
- Significant-5% level

- Not significant



Table ]1]1p: Combined effect of nutrients and thelf split application
on uptake of nltrogen by plants (kyha .
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Treatments
e Su P I e
Nutrient level
uFl 36.15 35.61 33.70 35.15
F2 34.10 33.88 32.33 33.43
Fi 29.42 28.93 27.69 28.68
Fu 22.10 21.81 18.28 20.73
Mean 30.44 30.06. 28.00
FXS5
cn (0.05) - 0.98

SE - 0.34



Split application of nutrients also exerted a
significant influence on the uptake of nitrogen by
plants. Uptake of nitrogen by S1 and S, were on par

and signifiqantly superior to S3-

The FXS interaction was significant and the
treatment combination Flsl recorded the highest uptake
of nitrogen 36.15 kg ha ' which was on par with F,S,
(35.6 kg ha_lf and was significantly superior to all
other treatments. Lowest uptake of nitrogen was

recorded by F,S, (18.28 kg na 1y,

4.4.2 Uptake of phosphorus by plants (excluding
fruit)

The data on uptake of phosphorus by plants
are presented in Table 11@Q.

Nutrient application signiticantly intiuenced
the phosphorus uptake by plants, which increased
significantly with successive increase in nutrient
levels. Maximum uptake was observed in Fl’ (19.57 kg

1

ha %) and least by F, (6.42 kg ha ).

4

Split application of nutrients did not show

any significant influence on phosphorus uptake.

FXS interaction was not significant. The

1

uptake of phosphorus ranged from 18.79 kg ha~ (Flsl)

™



1l

to 6.29 kg ha (F4S3).

4.4.3 Uptake of potassium by plants (excluding fruit)

The data on uptake of potassium by plants are

presented in Table 113

Nutrient application‘signifiCantly influenced
ihe potassium uptake . by plants. 'Fl recorded the
maximum.uptake (44;28_kg ha_l) followed by F., F3, and
F

4 and these nutrient- levels differed significantly

among each other.

significantly superior- to 53,' S2 and 83 were on par.

The FXS interaction effect was significant.
F, S,. recorded thé-highest potassium uptake (44.80
kgha_l) and was on par with Flsz and F,S, and was
significantly.suPErior to all other treatments. Lowest

potassium uptake of 23,86 kg ha—; was recorded by F,S..

473

4.4.4 Uptake of nitrogen in fruits

The data on uptake of nitrogen by fruits are

presented in Table 1lla.
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Table 1lc: Combined effect of nutrients and its §Elit application
on uptake of potassium by plants (kgha ™)

e s At A e = o S SRS SN S T e e St St S . ————— T A S} S Rk ML i S —— . . B Mt B SN W Wy ey g ey e e M ok Rk L M — e —

Treatments
S S S H e
Nﬁtrient level
Fy 44.80 44.40 43.65 44.28
F, 41.80 | 41.62 40.45 41.29
Fg 34.94 34.80 34.00 34.58
F, 30.30 26.50 23.86 26.88
Meaﬁ 37.96 36.83 35.48
FXS
cD (0.05) - 1.39

SE - 0.48



There was progressivé increase &n the uptake
of nitrogen by fruits due to different levels of
wtrients. The higher levels of fertilizer treatments

were .significantly superior to the lower levels.

Split application -of nutrient had no

influence on the uptake of nitrogen by fruits.

FXS interaction was also not significant.
The wuptake value of nitrogen in fruits ranged from
1 1

36.92 kg ha (FlSl) to 22.20 kg ha (F4Sl).

4.4.5 Uptake of phosphptus in fruit

The data on phosphprus uptake by fruits are

presented in Table 1l2a.

Uptake of phosphorus was significantly
influenced by the application of nutrients in different
doses. Phosphorus . uptake increased with successive

increase in levels of nutrients.

Split application of ~ nutrients also
significantly influenced the phosphorus uptake. Sy

recorded maximum uptake and it was on par with S but

2

significantly superior to S S, and S3; were on par.

3.
FXS interaction on phosphorus uptake was not

significant.



Table 12 a.. Uptake of nitrogen, phosphorus
affected by nutrient levels and its split
by fruits (kgha ™)

and potassium as
application
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Treatments Uptake of N Uptake of P Uptake of X
Nutrient levels
| Fy 36.56 19.41 43.61

- 34.74 15.81 41.97

F, 33.60 9.53 36.33

F, 22.55 . 6.35 27.07

F 3,33 g42.22"" 1671.70" 2463.04""

SE 0.22 0.10 0.15

CD 0.63 0.28 0.43
SpliF application of
nutrients

s, 31.38 12.94 37.97

s, 31.97 12.79 37.16

55 31.78 12.60 36.60

F 3,33 0.28%% 4.10 27.97"

SE 0.19 0.08 0.13

CD - 0.24 0.37
% _ significant-ls level "
* - Significant=5% level
ns - Not significant



4.4.8 Uptake of potassium in fruits

The data on the uptake of potassium by the

fruits are presented in Table l12a and b.

The influence of nutrients on the uptake of

potassium by plants was significant.” There was a

progressive increase in the uptake of potassium with

incremental doses of nutrients.

Split application of nutrients on potassium
uptake by fruits was significant. Sl was significantly
superior - to 82 and 53, 52 was significantly superior
to SR'

FXS interaction on potassium uptake in
fruits was significant. Fl?l' FlS2 and‘FlS3 were on
par and recorded the maximum uptake. F483 recorded
least uptake, which was significantly inferior to all

other levels.

4.5 Available nutrient status of soil

4.5.1 Available nitrogen

Table 1l3a gives the data on the mean content

of available nitrogen in soil after the experiment.

Available nitrogen status of the soil after

the experiment was significantly influenced by



Table 12b: Combined effect of nutrients and its gElit application
on uptake of potassium by fruits (kgha )
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Treatments

. S i M R e .
Nutrient level

Fy 43.82 43.65 43.35 43.61

F ' 42.56 41.72 41.63 4i.97

Fy 36.59 36.49 35.92 36.33

F, 28.92 26.78 25.50 27.07

Mean -37.97 - 37.16 36.60

FXS :
cD (0.05)- 0.75
SE. - 0.26



nutrient application. As the 1levels of nutrients
increased, the available nitrogen status also increased
significantly. Highest nitrogen status was observed at

levels of fertilizer-(280.93 kg ha_l) which was on
1

Fy

par with F, (273.12 kg ha —~) and these were
significantly superior to the other 2 levels, which

inturn were on par.

Application of nutrients in splits also
exerted significant influence on the nitrogen status of
soil. Sl recorded the maximum value of 268.52 kg ha_l

and was on par with Sy but was significantly superior

to S, (255.61 kg ha—l). §, and S, were on par.
FXS interaction was not significant. The
highest value was recorded by FlSl (286.16 kg ha_l) and

1

the lowest by F,S; (235.20 kg ha 7).

4

4.5.2 Available phosphorus

The data on available[ﬁumphorus content of

the soil after the experiment are given in Table 1l3a.

Nutrient application significantly influenced
the available phosphorus status of soil and each higher
level was significantly superior to the next lower
level. At Fl level, the phosphorus status in the soil

was maximum recording a value of 49.63kgha—l and the

38



1).

minimum was at F, level (46.31kgha”

Split application of nutrients also exerted a
significant influence on available phosphorus status of
‘'socil and the highest valﬁe was observed with Sl’ which
was significantly superior to the other 2 splits which

were on par.

FXS interaction was not significant and the
wvwilable phosphorus status ranged from 49.72 kg ha™t

, : -1
(F{S;) to 46.24 kg ha ~ (F,S,).

4.5.3 Available potassium

The data on the available pot
of the soil after the experiment are presented in

Table 13a and b.

Wutrient levels significantly influenced the
—-.--lable potassium content of soil. Available
potassium status was maximum at Fy levels (226.10 kg
ha =) which was significantly suberior to other three
lower levels. F, and F3 levels were on par and
significantly superior to F4, where the available

potassium status was only 206.9 kgha_l.

Split application of nutrients also exerted
significant influence on available potassium content in

soil. S, recorded highest status and was significantly



Table 13 a. Available

soil as

application (kgha ~).

nitrogen, phosphorus and potassium status of
affectedl by nutrient levels

and its split

—— —_.-..-_._—_--_.———-—-—_—_—-——_——-_—..—.-—_————.—————.-—.—.———-—.—_—..——._——-—‘-—_—_—_.-__.

_...-.-_—_—-.—.-.___——...._-.__—...._..-._._—.__.-..___—_._.__.___—...—_.__-.._.___._.__....__.______ —

SE

CD(0.05)

Split application

of nutrient

280.
273.

93

12

255.89

243,

04

T k%
13.85

4

13.

.58

19

49.63
48 .54

47.42
46.31

Ckk
1195.08

0.04

0.12

226.10
212.71

212.21

206.90
* =

41.75

1.27
3.65

217.71

212.95

212.77
* %

1.10

3.16

T T e e e e e e L e e e e e R e P ke e B S B S et T o e e e an

** - Siynificant-1% level

*

- Significant-5% level

ns -~ Not siynificant



Table 13b.: Combined effect of nutrients and its split

_-application
on available potassium status of soil (kgha

1
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Treatments
SO SR St RO s
Nutrient level
Fy 237.00 223.62 217.67 226.10
F, 213.76 208.25 216.13 212.71
F, 212.10 212.81 211.71 212.21
F, 207.97 207.14 205.58 206.90
Mean 217.71  212.95  212.77
FXS
cD (0.05) - 6.31

SE - 2.19



superior to S., and S, which were on par.

2 3

The FXS interaction was significant on
available potassium status of soil.. FlSl recorded
highest value of 237 kgha_l and it was significantly
superior to all othér treatment combinations. The
available potassium status was lowest for the treatment

combinations involving lowest dose of nutrients.

4,6 Economics of cultivation

4.6.1 Net profit
The data on net profit are shown in Table 14.

Significant increase in the net profit was
noticed due to nutrient levels. Fqy levels of nutrient
found to produce highest net profit and it was on par

with F.I and Fl' F4 found to produce the lowest net

profit in this study.

Split application of nutrients also
significantly influenced the net profit £rom bhindi.
Application of fertilizer-in two splits (Sl) increased
the net profit significantly compared to application -of
nutrients in six splits(S3).

FXS interaction was not significant.



Table 14. Economics of cultivation
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Treatments Total cost of production Fruit yield Value Net profit Benefit cost
Y (Rs) (kg) X (Rs) X-Y (Rs) ratio X
¥ X
(Rs)

S e B A e B d e T . A S . Ty B St T B S St ot et B Tt A S Bk Sy S St i N S T — S — —— T ——— — — - —— Ty T —— T T s, — S d Skl dek e S Snd fen Pl s

Fq  23587.06 9317.40 37269.60 13682.54 1.58
F, 22275.99 8843.00 35372.00 13096.01 1.59
Py 21411.423 8801.6 35206.40 13794.98 1.64
F, 20184.643 6772.50 27090.00 6905.36 1.34

Split application
of fertilner

Sq 19422.40 8533.30 34133.20 14710.8 1.76

52 22083.00 8414+703 33658.80 11575.8 1.52

S3 24089.07 o 8352.8 33411.2 | 9322.13 - 1.37
1 kg N ReJ.61/= 1 kg bhindi®sd/-
1 kg P,0 ts. 7.81/~



4.6.2 Benefit cost ratio

The data on benefit cost ratio are presented

in table 14.

As in the case of net profit, benefit cost
ratio was also increased due to the application of
nutrients 1in different levels. F&’ recorded the

maximum benefit cost ratio which was on par with F, and

F2 and F4 recorded minimum bhenefit cost ratio.
/
Split application of nutrient also exerted
.gndfaupdt. influence on benefit cost ratio.

Application of nutrients in 2 splits increased the
benefit cost ratio and the effects due to 4 splits and

6 splits were statistically on par.

Correlation studies

Simple correlation studies were undertaken
with a view to elucidate the relationship of each. of
the various growth. and yield attributiné characters and
yield. The correlation coefficients of yield with
growth characters viz plant height, leaf area index and
dry matter production each at 30, 60 & 90 DAS and yield
attributing characters like number of flowers, fruit

setting percentage, number of fruits, length and girth



Values of simple correlation coefficients

ﬁl. Character correlated Correlation coefficients
o.

1. Yield x heiyht of plant 30 DAS 0.4150%**
2. Yield x " 60 DAS 0.5459%%
3. Yield x " 90 DAS 0.,7025%%
4. Yield x LAT 30 DAS 0.6261%%*
5. Yield x " 60 DAS 0.6207**
6. Yield x " 90 DaAS 0.6207*%*
7.  Yield x DMP 30 DAS 0.4572%*
8. Yield x " 60 DAS 0.3585%*%
9. Yield x ® 90 DAS 0.4180%*
10, Yield x Flower/Plant 0.3371%
11, Yield x Fruit/Plant 0.3372*
12. Yield x Lenygth of fruit 0.3732%%

13. Yield x Girth of fruit 0.4351*%



of fruits were calculated. The results showed that all
the  correlation coefficients were  statistically

significant.



DISCUSSION



5. DISCUSSION

An experiment was conducted to find out the
effect of different levels of nutrients and their split
application on browth,'yield, gquality and nutrient
uptake of bhindi. The results obtained on this study

are briefly discussed in this chapter.

5.1 Growth characters

5.1.1 Height of plant

The results of mean height of the plant are
shown in Table 3. As could be observed ffom the data,
the plant heiyht at all yrowth stages was profoundly
influenced by nutrient levels. The effect was maximum
at 60 DAS wherein, each incremental dose caused
siynificant variations in plant height. But at the
later staye (90 DAS) as the plant advanced its yrowth,
the variation exerted by the hiyher two levels of

nutrient (F, and F2) was not siynificant, which may be

1
due to the inherent natgre of plants which can not yrow
beyond a certain heiyht even after rece%ying additional
yuantity of nutrients. Scrutiny of the;féble shows that
the m;an height ot plants was lowest in the treatments
which received the nutrients as per the package
recommendation (F,) ie the lowest level of nutrients.

It may be seen that the mean plant heiyht ranyed from

78.81 c¢cm (F4) to 106.75 cm (Fl). Increase in plant



heigyht obtained at higher levels of nutrient in this
study could be attributed to the rapid meristematic
activity triggepﬁby plant nutrients especially nitroyen
(Crowther, 1935). and the higher raté of metabolic
activity coupled with rapid cell division brough£ about
by phosphorus (Bear, 1965). Influence of potassium in
promotiny .the growth of meristematic tissue haa .also
been reported by Tisdale ahd.Neisbn {1985). Increase
in plant height conseguent-to increase in .leveis_ of
nitrogyen and phosphorus had‘ also :beeﬁ reported by
Subramonian (1980) and due to ‘potassium by Singh
(1979) .

Split application of nutrients intluenced the
plant height only at 60 DAS, where the height of the
plant was enhanced by Si treatment in which‘ the
nutrientstwereapplied in é equal splits viz one half a%
basal and other halt at 30 DAS. This was followed by 4
splits (52). At 60 DAS, the plants were at the active
gyrowth stage and the availabilitf of higher amounts of
the nutrients due to S treatment might have resulted
in increased plant height at this stage. Tncrease in
‘plan. height with applicatipn of nitrogygen in 2 equal
splits have been reported by Jayakrishnakumar (1986) at
40 DAS in bhindi. At early growth staye, method of
application ottfered no appreciable influence on plant

heiyht. But still the data reveal.. that receipt of



higher dose ot‘nutrients_éven half-a$: basal and half,30
‘DAS stage enhanced the plant heiyht. The iAcrease in
plant -height observed in this treatment (Sl) reveals
that early receipt of higher yuantities of nutrient
promoted fhé rapid growth. At later growth staygye of
the crop the differencé in plant height due to method
ot application was not significant and this might be
due to the increased rate of elongation at later ygrowth
phase where the crop received adeyuate gquantity of

nutrients under S, and 83 treatments. ' This behaviour

2
of the crop showed that the cell elongation. takes place
throuyhout the crop yrowth period and the growth rate
at different stageé depend considerably on the

availability of nutrients at those yrowth stages.

A positiveé correlation is observed between

yield and plant heiyht at different growth stages.

5.1.2 Leaf area index (LAI)

The mean LAI values are presentgd in Fable 4
Results on LAI cleérly signifies the influence of
nutrient levels at the different yrowth stages of
bhindi. The highest nutrient dose recorded the maximum
LAI at 30, 60 ‘and Y0 DAS. At 30 DAS, the crop
exhibited very low LAI. But even at this early stage
the F. level showed significant superiority over the

1
other 3 ‘levels, which may be due to the effect of



potassium 'toﬁ_iDCreaSe the LAI in this tender stage,
thus upholding Russel's (1973) s£atement that potassium
increases the +éar'aréa or .the crop-and photosynthetic
efficiency at the early stages of crop growth. As the

crop advanced its yrowth, ie at 60 DAS there' was a

general increase in the LAI of the Crop. It ‘was
further noticed that the variation among Fl’ F2 and F3_
were not appreciable.- But the lowest- level (Fq)

recorded siynificantly lower value. At this stage LAI

recorded under F, was the lowest, 1.56 and F recorded

4 1
the highest, 2.46. Here 58 percent increase in LAI

was noticed due to highest dose of nutrients. But at
the  final growth stage (90 DAS) the ILAI declined
~onsiderably, the values ranging from 0.70 (F4J to 0.94

(F.

1}- Verification of the data reveall) the fact that

the Fl treatment maintaineu a nigner LAI throughout the

life of the crop tollowed by F The rate ot increase

5
tn the LAI between stayes was. also found to be
significantly intfluenced by the nutrient levels. Here
the increase in LAI from73D DAS . to 60 DAS was less than
L for the lowést dose of nutrient (F4) while it was

above 1.5 for both F_ and F . At later growth stages,

2 1’

when there was a declining trend between stages, then
also the nutrfient levels exerted profound influence

recording & low declining rate for F, and F This

1 27

result 1is a reflection of. the statement of Russel

LT A W
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(LY73) who reported the nitrogen supply
increases, the extra protein produced.allows the . plant
leaves to yrow larger and hence to have more surface
area available for photosynthesis. This probably may
be due to. the enhanced production of leaves and
increased longevity of leaves exhibited by the plants
receiving higher levels of nutrients. In this
éxperiment since the combined effect of N,P and K are
studied, the report of Steineek (1964) is worth
mentioning ie the more the available nitrogen, the
yreater the effect of potassium on the gfowﬁh of shoot

and number of leaves and phosphprus increases the

lonyévity ot leaves.

Application of nutrients in 2,4 or 6 splits

did’ not cause any significant variation in the LAI of
bhindi -at any of the growth stayes. At 30 DAé, the
plapts supplied with nutrients in 4 equal splits 'gave
more LAI while at later stages viz 60U and Yo DAS,
plants which received 2 equal splits of putrients-

recorded higher values. This enhanced LAI at S, may

1
probably be due to the increased. plant height (51.36cm)
observed at 6U DAS {height of plaz.'lt, -"'I'.‘able k) I
which promoted the development of more nodes and thus
more ieaVes. At later Qrowth stagye, most ot the leaves

abscissed due to ayging and hence. the LAI declined

considerably. Thus the ettect due to method ° of
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application becomes nonsignificant which also indirectly-
substantiates- -that application of nutrients in small

splits'daes not influence the longevity of leaves.

A positive correlation is found .between yield

and leaf area index of plant at different stages.

5.1.3 Crop growth rate (CGR)

The mean data on CGR is presented in“Table 5.
It is evident from the data that the CGR of “5hindi
lants in this study was signiticantly inrluenéed by
he nutrient: levels and the highest growth rate being

recorded by F, level. The increase in CGR noticed at

1
the first growfh phase may be due to the increased LAI
recorded by the érop at this stage. From the data it
is evident that thé general growth rate of the plant
was declining at the reproductlve phasg. But this rate
of decline was very low at higher levels of nutrients
indicating that the growth rate ot bhindi was influenced
by the levels at both the vegetative and reproductive
phases, and for maintaininyg the growth rate at a higher
level a fertilizer dose of at.least(F,) 220:73:146 Kg ha 'N
P205 and KZO should be applied. Similar increase in
CGR with NPK fertilizers has been reported by
Ramakrishnan Nayar (L9386} in cassava.

Split application of nutrients did not
influence the CGR between 30 and 60 DAS, and 60 and 90

DAS. The non significant effect of split application



on plant height at 30 and Y0 DAS and that ot LAI at
different growth stdyes may be the reason for . this.
Howgver from thé data.it is_observed that thé CGR was
more for the Sl treatment at éarly yrowth stageg,

whereas at later yrowth stages S reéérded higher CGR.

3
Such a trend cah be attributed to fﬁe rapid rate of
growth due to the receipt of higher quantity of .
nutrients at early growth stage for Sl which was
compensated at a later yrowth phase when the crop

received adequate quantity of nutrients in small splits

for 82 and S3.

5.1.4 Dry matter production (DMP)

The mean data on dry matter production of
plants is showﬂ in%fable 6 a,b,c, d and Fig. 3. In
general theré was a progressive increase in DMP due to
nutrient application at all growth stagés. At very
early yrowth stage ie at 30 DAS, a difference of about
20kgha™t was noticéd for DMP with each incremental dose
-of. nutrient.’ With advancement in the ége of the
plants, there was considerable’ increase in DMP upto 90
DAS. At all gyrowth stayes, the highest nutrient level
(Fl)‘ recorded the highest DMP of 1761.70 kghafl, and
the lowest DMP by the lowest nutrient level (34), which
received nu£rients as per the package ot practices

recommendation. The percentage increase in DMP with



F F., and F. was b4, 42 and 22 kgha =+ respectively

17 2 3

over the package of practices recommendation or (F,) at
90 DAS. The increase in 'leaf area along with increase
in plant height have contributed for the increased DMP

at highef nutrient levels. Recalllng the data on. IAI

(Fable 4) plant height(Fable 3) CGR CFable 5) reveal~

that these ‘growth parameters have significant'

‘contribution on the DMP of bhindi at dlfferent growth
stages. Wlth advan01ng age, the DMP increased

considerably and the rate of increase was found to be

signiticantly influenced by nutrient levels, (Table No.

Ba,b, cgbd)Between 30 & 60 DAS the rate of increase in

dry weight was: 706 kgha-l whlle it was only 413 kgha -1

Slmllarly between 60 and 90 DAS : there was

for F&°
marked variation in the rate ot 1ncrease of DMP which
varied trom 451 kgha -1 -(F3) to 810 kgha -1 (Fl).

According to Black '(1973) - an adequate supply of
nitrogen.is associated with vigorous” vegetative growth
in  plants. Nitrogen :being an inteyral part ot
chiorophyll decides the photosynthetic efficiency.
lee wise 1ncreased application of nutrlent phosphorus
1ncreased dry weight. Potassium is reported to have
direct influence in the photosynthesas and
translocation of assimilates and all these effects
together. contributer for increased dry-matter

accumulation in the present study. Similar increase in

.
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dry weight with increased application of nutrient
nitrogen, phqsphérué and potaséium were reported by

Subramoniam (.1980).

Split application ot nutrients significantly
influenced .the_'dry matter production recording the
highest value by 2 splitson 30 DAS and 60 DAS. This is
due-to the favourable inf;uence of a Higher p;oportion
of nutrient given as basal dressing in this treatment.
The data on LAI (TFable 4), height of plant (Table 3) at
60 DAS substantiates fhis result.‘ Similar ¢bservations
have been reported by Bradely et al (1975) in cucumber,
Matev (1Y966) in CapSiﬁum and'SmlttLe (19?6) in Snép
beans and Jayakrishnakgmar (1936J i# bhindi. At 90 bAS

(s six splits recorded the maximum dry weight and

37
four splits s;gnificantly reduced DMP. This increased
dry weight noticed due to the application of nutrients
in six splits may be attributed s> to the increased
utiiisation ot nutrients when apbiied in.Sméil spiits.
The maximum height and highest CGR produced under this
~treatment contributed for increased DMP at this  stage.
A significant reduction in DﬁP'was also recorded with
é splits. This might be due to the low LAI and plan;
leight recorded at this stage. Verification of the
table shows that the interaction effects of FXS was
siynificant. The combined effect of nutrient and its

split application significantly influenced the DMP at



Fig, 3a. Dry matter production at differen;wgr_owth at_’agea
as affected by nutrient leveis in plants(kgha')
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all growth stages and the highest values were recorded

by F,S; (268.67 kgha T,998.99 kgha ' and  Ll805.55

kgha_l) at’ 30, 60 and 90 DAS respectively and the

least by F recording the respective values of

, 589.7o'kgha"l and 1003.51 kgha‘l at

4$l’
183.57 kgﬂa“l
30,60 and Y0 DAS. The etfect of interaction on DMP
revealed the profound influencé of higher dose of
qutrients as basal‘and the reason for this wébl well

explained under growth characters such as plant height

and LAT.

A positive Curgreiacivu in  vwselvéd Dbetween

yield and DMP of plant at different growth stages.

5.2 Time of 50 percent flowering yield components and
yield

5.2.1 Days to 50 percent flowering

The data on days to 50 percent flowering is
presented in “Table 7. Nutrient application
significantly influenced the days taken for 50 percent
flowering. ‘Delay in_tlowering wés observed due to
increased lLevels of fertilizer. Highest level of
nutrient took abéut 42 days while under. F4 level of
nutrient ie package of practices recommendation, it

took only 38 days for attaininyg 50 percent flowering.

Increasiny the nitrogen supply ihcreasesthe vegetative

B vy



growth and delays the maturity as reported by
Tisdale and Nélsan (1985}. The infiuence of nitroyen
in increasinguthe days to 50 percent flowering is in
goﬁfirmity with the results obtained in bhindi by
Thompson and  Kelly -(1957) Yawalker (L969) ana
Kamalanathan .EE al (1970). Thoughrihducing- earliness
in flowering were reported due.to phosphatic nutrient
by the above workers,‘ the cont;adictory results
obtained in this experiment may be due to the increased
‘influence of nitrogenous nutrient when compared with
that of phosphorus nutrient. Non signiticanf intluence
of potassium in eariiness in flowering have been
reported earlier by Chandrasekharan (1965) and

Kamalanathan et EL.Q197U).

An earliness in tlowering was observed when
the nutrient was applied in six splits followed by four
splits and application ot nutrient in twa equal splits
siynificantly delayed the flowering. By applying
nutrient in 2 splits higher quantity ot nutrients are
made available to the plants at the early growth stage
and this might have resulted in prolonging the
vegetative phase. When the fertilizers were applied in
four @ or six‘splits, a comparatively less quantity of
nutrient at each application might have reduced the
vegetative phase of plants and thus inducing the

earliness.



5.2.2 Number of flowers pexr plant

The mean data on number of flowers produced
per plant are presented in Table 7. Levels ot nutrient
significantly increased ihe number of floﬁers pro&uced
per plant. The number ot Iiéwers produced éer plant
increased with incfeméntai dosés of nutrient and the
ilower number varied from 30 per plant (F4) to 40 éer
. plant (Fli. The higher availability of nutrieqts might
have enabled the plants to produce moré number of
flower buds. Accordipg to Tisdale & ‘Nelson (1986) an
adequate supply ot phésphorus in ea;iy stages of the
plant growth is importénf in the initiation of flower
primordia.' Increase in -the number . ot flowers with
increasing 1levels of nitrogen and potassium have  been
reported 'by Subramonian (1980) and potéssium by

Chandrasekharan (1965) in bhindi.

Application ot ﬁutrients in splits have not
resulted in any significant influence on the number of
ilowerslproduced per plant. On perusal of data it can-
be'seeﬁ that eventhough splii'appiication of nutrients
did not significantly intluence the méan number of

flowers formed per plant, more number of flowers were

formed with six splits.



A positive correlation is -obtained between

yield and number of flowers produced per plant.
5.2.3.  Setting percentage of fruit

The mean sétting percentage of fruit. is
presenped in'ﬁable 7. An appraisal offf@ble revealed
that nutrient application had no significant influence,
- on the fruiﬁ” set in bﬁindi. In general setting
bercentage was éery low and the value :angéd.frqm 44 to
. 46 percent. The low éettlng percentage exhibited_ by
the crop may be aﬁ inherent character of phel variety
tried 1in this -experiment. Similaf. nonsignificént
influence of nitrogen, phosphorus and potassium on

fruit set have bBeen reported earlier by Subramonian

{(1980) in bhindi..

Application of nutrient in sp;its-could‘ not
exert any significant influencg on setting percentage.
Fruit set 1s a varietal éharacéer _infiuendéd by
climatoiogiéal factors. Moreover the total fruiﬁ yield
in this experiment was also not influenced by'the time
of application of nutrients. Therefore it can be
inferred that ' time of appllcatlon has nb efréct on

percentage of fruit set in bhindi.
5.2.4 Number of fruits per plant

The mean number of fruits produced per plant

is shown in Fable 7. Number of fruits produced per



plant increased signiticantly with increased
application of rutrients. On appraisal of data it can
be seen that plots which received nutrients as per
package of practices recommendations recorded .lesser
~ fruit nﬁmber _cémpared to . highet- nutr@ent levels.
Increase in the number of fruits noticed may be due to
the increased production of flowers at higher levels of
‘fertilizer  application ‘as reported earlier. The
favourable influenc¢e of nutriént application on this
character can be ascfibéd to tpe incrgased availability
and gptake of plant nd;;ients requ;red for production
of flowers and development of ffuifs. Increased
application of N, P and K "have . been .reported to
increase ' the number of fruits produced per .plant by
several workers. Majanbu et éi'(1985) for nitrogén and

potassium and Mishra and Pahdey (1987) for phosphorus

and potassium.

Application of nutricuc au oplit could not
exert any significént influence on number of fruits
formed per plant. The nansignificant influence of
split application on the number of.fruits and se¥ting
pércentage is ;eflected in theé: number of fruits

produced per plant.

A positive correlation was observed between

yield and mean number of fruits produced per plant.



5.2.5 Length and girth of fruit

The mean -length and girth of fruits are given
in -féble 7. The data revealed -that the levels of
nutrients had no'effect on the length“and girth of the
fruit. It is a weil established fact that the length
and girth of fruits are mostly varietal traits. So.the
results of the present study woint-: out that
épp;ication of nutrients cannot exert any influenée- on
further expression of their genetic potential. Non
significant effect of nitrogen on fruit length had been

reported -'by Lenka et al (1989), phosphorué' on fruit

length and girth by Subramonian (1980) and due to

potassium application 'by' Singh = (1979). . However
Subramonian (1980) found - significant influence of
nitrogen on fruit length. The contradictory effect of
this character in' this experiment may be due to the

effect of phosphorus which increased the fruﬂ;length.

Application of nutrients in splits could not
affect the lenygth and girth of fruits. The different
splits recorded more or'less Similar values - of fruit
Tength and girth. As the length and girth' of fruits
are mos;ly variefall characters, time of applicatiqn of

nutrients could not influence this character.



A positive corve!atian wasg found between yield

and length and yield and girth of fruits.
5.2.6 Fruit yleita per plant

"The mean data on fruit yiéld per plant are
pfesented in Table 8 and Figﬁ@ﬂThe per plént Yiela of
fruit was significahtly influenced by nutrient levels.
Between the higher 3 levels'hamely'Flt Fz-and F3 there
was no appreciable difference between per plant yield.
However the highest dose'(Fi) érodu?ed. tﬁe " maximum
'yield of 2.67 kg per plant followed by F, and F,. This
clearly showed that the p;esentjpackage of practices
. 4) 50:8:30 kg_N;PZOs

hectare for bhindi is significantly inferior to all the

recommendations . ;F and K20 per
ather levels tried in this éxperiment whichl recorded
only 1.93 kg fruit per plant. ‘The yield of é crop 1is a
very complex competitiye character . resulting from
.different factors, ;he-mdre'impértant beinyg the yield
per plant and the number of Iplants per unit area
(Tanaka.éE al 1964). 'The yield per plant is. controlled
by_ many factors Sﬁch.as;thé nutrient taken up by the
plants, the génetic.potential and the environmental
canditions to which it'is subjected to during its 1life
cycie. An increase in. the application of major

nutrients have definitely increased the yield

attributes, like number of fruit per plant, length and

41Jd
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girth of fruit etc, though it does not reach the level

.0of significance in some cases.

Split application'_of ‘nutrients could not
influence the -per plant yiéid of bhindi. The non
sigﬂificant. influence of split application on setting
pércentége of fruits may be the reasoh behind this.
However the application of nutrients in two splits-
produced comparatively more fruits per plant than  four
splits. :The inéreaSe %n fruit number oﬁtained with two
splits in this study are in agreement with the findings
of Chauhan (1972) and Jayakrishnakumar - (1986) in

bhindi.
5.2.7 Fruit yield

The mean data on fruit yield are given in

Table -8 and Fig.4aﬂndb.ﬁpplicati0n of nutrients
jsignifidahtly increased the yield of the bhindi crop.
In the present study it can be seen that, the lowest

level of nutrient (F,). ie package. of practices

-4
recommendation resulted in lowest fruit yield of 68
qha_l.COmparEd;'to the highest leavel of nutrient. The
&ield of'highef levels of nutrient ie_F2 and F3 were
more or less uniform and this inturn was inferior to
the highest lével of nutrients, though not significant.

Yield per hectare is a tunction of yield per plant and



Fig. 4a  Fruit yield of bhindi as affected by
' : nutrient jevels (ghd')
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plant population. Plant population being consfant,

the per hectare-yield recorded here was actually "a

multiple of the per plant yield, which can be observed

true on.recalling the data (Table 8). Similar results
due " to nitrogen and phosphorus applications have been
reported by Sharma and Shukla (L973) and nitrogen and

potassium by Subraméonian (1980).

Application of nutrient in $plits could not
exert significant'influence on total yield produced.
fhe non - significant effect of split application of
nutrients._..on yield per plant, humbeF'df flowers formed
per plant, number of fruits per plant, percentage of
fruitset and length and girth of fruits may be the

reasocn behind this. . Though ° not . significant,

application of nutrients in 2 egual splits gave more -

yleld compared to other splits. This is in agréement
with the findings of Lanchow Wing and Rajkomar (1982)

and Jayakrishnakumar (1986) in ‘Bhindi crops.

5.3 Quality aspect
5.3.1 Protein content

The mean data on protein content of fruits is
presented in Fable 9 and Fig. 5a and b. It can be seen
from “Fable that plots ‘with package of . practices

recommendation (F4), recorded a significant reduction

- S



in protein contgnt'of fruits as compared to higher
nutrient treatments. Application of nutrients exerted
Significant,'influencé_on ffuit protéin contént. This
might be due to the favourable effect of nitrogen on
protéin synthéais. These results-are in confirmity
with +the findings 'of Thampan (1963), Subramonian
(1980). Incréased. crude protein  content  with
phosphorus was'_also reported by Punnoose and. Gedrge
(1974). The protein content in -potagsium deficient
plant is relatively low (Maye; & Anderson 1952). This
suggest that potassium in the. same way is involved in

the synthesis of protein from amino -acids.’

Aéplication of nutrients in split doSes could
not exert any sighificant influence on. protein content
of fruits. The.non significant effedf of the split
application of nutrients on nitrogen content of fruits
caused a similar effect on crude protein content. This
is in confirmity with the findings of Sharma and Prasad

(1973) ‘and Jayakrishnakumar (1986).in bhindi crops.

5.3.2 Ascorbic acid content of fruits'

The mean data on ascorbic acid content of
fruits are shown in Table 9 and Fig.5a and b. The
results indicated tﬂat fruits with higher ‘doses of
nutrients (Fl) recorded mgximuﬁ ascorbic acid content

and the F4 level recorded minimum. Similar results of

Lir



Fig. 5a. Content of protein (%) and ascorbic acid (mg/1009)
fresh weight of fruits as affected by nutrient levels
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increased ascorbic acid content with the application of

nitrogen;'phosphorus,and potassium were reported bv De

et al (1977).

Spliﬁ application of nutrients significantly
influenced the ascorbic acid content ‘of fruits.
Application of nu?iients in 6 splits recorded higher
ascorbic acid content followed by 4 splits. . This is in

confirmity with the findings of Dod et al (1983).

5.3.3 Crudefibre content -

The mean data on crude ribre content of

fruits are presented in table 10 aﬁa Fig. 6a and b..

Application Of nutrients exeited éignificant influence
on crude fibre content of fruits from 1.DAH to 4 DaH.
Crude fibre content was‘maximﬁm at the lowest.level of
nutrienf ie. F4 (package of practices recommendation).
Ihcreasing the lévels of hitroéen cguéing an 1increase
i the .succulence could have decreased the crudefibre
ntent. Vefy often the role of potassium is
5soci@téd with the strenyth and thickness of the cell
111 of plants.,  Probably the domiﬁant effect of
;ﬁrogen. may be responsible for decreased crudefibre
content of bhindi fruits_efen with higher levels of

potassium‘application.

Split application of nutrients significantly

influenced the crudefibre coﬁfenﬁ of'fruits:from’ 1DAH

A LS



Fig.6a. Crude fibre content of frults (%) as affected
’ ' ' by nutrient levels
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to 4 DAH. Plants supplied with nutrients in 2 splits
and 4 splits recorded higher crudefibre content “oF
fruits' compared to 6 sbiits. When fertilizer was-
applied in small splits the crudefibre con?ené' was
significantiy reduced. The crudefibre content went on
increasing with 3lays 6f Storagye for all the three
methods of application and the value from 1 DAH to 4-
DAH ranged from 10.48% to 11.07%, 10;42% to.10.§7% and

9.69% to 10.04% for S S and S3,. respectively.

1’ 2
However even with the storage of four days, the crude
fibre content of fruits from 6 split treatment  was

lesser than that of freshly harvested fruits from Sl'

and 5,.
5.4 Uptake of nutrients

The mean data on uptake of nutrients is given
in ZTable 11 a,b,c, 12 a, b and Fig. 7a,b 8 a and b.
It 1is seen thaf levels of the nutrient resulted in a
marked increase in nitrogen, phosphorus and potassium
uptake. by both fruits and piants. As‘_ﬁhe level of
nutiiEhts increased, uptake of nitroyen, phosphorus and
potassium by both fruité_and ‘plants also increased
compared to the lower levels. An increased uptake of
about 14 kg N ha_liwas observed in both plants and
fruits between F, and F, ;evels. With reyard +to the

uptake of phosphorus there was an increase of about 13



kghaml for the highest level of nutrient (F,) over the
package of practices.recommendation (F,). Same trend
was noticed in the case of potassium also. These
resulfs'are in ayreéement with the findings of Brown et
al (1960). According to Tanaka et al (1964) the
nﬁtriént availability 4is.controlled by factors 1like
nutrient availabil.., on soil, nutrient absorption
power of roots and rate of ‘increase 1in dry matter. A
stimulated growth under higher levels of nutrient
applicatioﬁ might have resulted in’ better proliferation
of root system and increased intake efficiency of

plants.

Split 'application of nutrients  showed
siynificant influence on nitrogen and potéssium uptake
and has no effgct on phosphorus uptake by plants.
Applicatian ofp@trients in two equal splits recorded
appreciably higher uptaké for nitrogen and potassium
compared tp fouf and -six splits. The uptaké values for

O in plan%s ranged from 35.15 to 20.72
1

N,P2 O. and K

5 2
kgha * and 19.57 to 6.43 kgha © and 44.28 to 26.87
kgha_l respectively. Higher availability of nutrients
favour Dbetter proliferatiqn of root system and thus
enhance.. the intake efficiency resulting in increased

uptake of nitrogen and potassium by plants. This is

in‘confirmity with the 'findings of Jayakrishnakumar

DS
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:1986) where there was increased uptake of nitrégen and

sotassium on the 40th day by S,, method -of application.

17
Vaijayanthi (1986) gié&ﬁfeportédlnon significant effeéf
of time of abplication on uptake 6f Qhosphorus'in rice.
Thé efffect of interacéion due‘ﬁ; nutrient- levéls and
split applicat;on was Sign;ficant on niﬁrogen— and
potassium uptake..With all the levels_éf nutrients, S, .
method recorded the maximum uptake of all the nutrients
followed by Sz; FlSl recorded the maximum uptake of
nitrogen followed by FlS2 and F453 recorded the lowest
uptake by plants. On the other hand, split application
éf nutrients has"got significant, influence on the
uptake of phosphorus and potassium and has no effect‘on
nitrogen upfake. b? fruits. The effect due to FXS
inferaction -waé significant in the case of potassium
uptakp by fruits. The same trend in uptake as that. of
plants and-fruits was also noticed in the case of total
uptake of nutrients (Fig.Ya and b). It is evident from
the data that'about 50 percent of the total nutrients
removed by the plant is translocated for‘the production
6f fruits. The significant increase in the nitrogen
hptaké by plantg (excludiny fruits) for 2 spiits and 4
splits may be due to the-role of nitrogen in promoting
vegetative growth df plants. Similarly the enhanced

uptake of phosphorus by fruits may be due to the role

of nitrogen in promoting vegyetative growth of plants.

s
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Fig.7a Uptake of Nitrogen, Phosphorus and Potassium as _
affected by nutrient levels in plants (excluding fruit) kgha
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Fig. 7b Uptake of Nitrogen, Phosphorus and Potassium as affected _
by split application of nutrient in plants {excluding fruit) K@ ha
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Fig. 8a. . Uptake of Nitrogen, Phosphorus and Potassium as
affected by nutrient levels in fruits (kgha')
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Fig. 9a Total plant uptake as affected by

Fig.

nutrient ievela {kgha')
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Similarly +the enhanced uptake of phqsphorus by .ffuits
may be due to the ipvo;vemeﬁt'of pﬁosphorus in the
reproductiﬁe_ primodia devglopment. Witp potassium,
both . tﬁe plants.and fruits removed high quantities of
potasSium. on high basal appligatioh; This can be
attributed to the-h;ghlforaging capacity of the plants
received With high quantity of nutrientsxés basal and

also duve to the luxury consumption effect of potassium.
5.5 Soii anaiysis

The mean data on available nitrient status of
the soil is presented-ig'féble 13 é and b. The data on
soill analysis revealed that the availdble nitrogen,
phosphorus’ and potassium content was significantly
influenced by incfeasing levels of nutrient apﬂication.
It 1is evident from the data that plot +treated with
éackage of practices recommepdation {F4) reéorded'lower
available nitrogen, phosphorus and potassium content in
soil. The higher status of aVéilable nitrogen,
phosphorus and potassium at.ﬁigher levels of nutrients
may be due to the direct effect of applied 'nutriénts
along with a uniform dose of farm.yard. manure. More
nver thg farmyard manure had considerable influence on
.he release and availability of nitrogen, phosphorus
and potassium to the .plants (Venkaté Rao, (1985),

Changavel (1985) and Lavanya (1986)L

1A
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Split application oir nutrients significantly
influenced.the available nutrient statué of .soil. The
nitrogen, phosphéruéiand potassium gtatus in the " soil
are ﬁigher with §; method of application. Aan increased
nutritional status of soil is observed after the
ekperiment and this might bé due to the crop residue

left in the soil,
5.6 Economics of cultivation

The data on economics of cultivaﬁion is
presented in Table 14 aﬁd Fig 10a and b. The Tresults
indicated ‘that the net profit increased with increase
in levels of nutrient: It is-evident from data that F3?

level -of nutrient recorded highest net profit of

Rs.13734 compared to Rs.6905 in F, level (package of

4
practices recommendation). - The differenCe of net
profit with Fl' F2 and F3_level of nutrient compared to
F, are Rs.6777.18, Rs.6190.91 and Rs.6889.62
respectively.

It 1is seen that benefit » cost ratio was

maximim with F3 level of nutrient (l1.64) compared to

1.34 in F4.

Among the split application of nutrient, the

highest net profit of Rs.14710.80 was recorded by Sl {2

equal splits of nutrient applied as basal and 30 " DAS)



Fig. 10a Benefit Coat ratio aa affected by nutrient levels
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and it was Rs.5388.67 and Rs.3135.00 higher than 53 and

82 respectively.
The highest benefit.cost.ratio was recorded
by S, (1.76). This is in confirmity with the findings

1

of Jayakrishnakumar in bhindi.

Based on the results of the experiment it is

concluded that, for getting maximum profit from bhindi,

a nutrient dose of 110 KgN, 37 Kg P2 05, 73 Kg.K20 ha_l

is to be applied in two équal split doses, half as
basal and half at 30 DAS.
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SUMMARY

A field experiment was C(vuauuveww oo the
Instructional Farm of the College of Agriculture,
Vellayani during the Kharif season of 1990, to study
the effect of different levels of nutrients and their
method of application on the growth, yield, quality and
nutrient uptake of bhindi variety, Kiran. - The soil of
the experimental field was oxisol, Vellayanl series
with acidic in reaction, low in available nitrogen and
potassium/) medium in available phosphorus. The
treatments were four 1levels of  nutrients viz
330:110:220 kg N, P,0; and szhafl ie the present T&V
recommendation, 2/3 of the T&V recommenddtion, 173 of
the T&V recommendation & 50:8:30 kg N,P205 and Kzoha-l,
the present package of practices recommendation. These
nutrients were applied in 2 splits, 4 splits and 6
splits. The experiment was laid out as 4 x 3 factorial

experiment in RBD, in four replication. The results of

the experiment are summarised below.

1. Highest level of nutrients (Fl) at -all gfowth
stages and split application of fertilizer in 2 equal
splits (SlJ at 60 DAS significantly increased the plant

height.



2. Fertilizer applications significantly increased the
LAI of the planté at all growth stages. Application of
nutrients in spiits could not Sffect LAT of the plants

at any growth stage.

3. Crop growth rate was maximum with Fl level of
nutrients and split épplibation of fertilizer did not

affect the.érop growth rate significantly.

4, The dry matter production of.plant at all- growth
stages ihcreasad progressively with increase in levels
of nutrients..AppIication of nutrients‘in 2 splits at
30th & 60th. day after sowing and application of
nutrients in 6 splits at 90th day after sowing
significantly 4increased the DMP. The interaction
effect due to nutrients and its split application on

dry matter production was significant and Fq Sl’

(Highest dose in two splits) recorded highest value.

5. Increase in levels of nutrients and its application
in 2 equal splits significantly delayed days taken for

50 percent flowering.

6. Mean number of flowers produced per plant increased

with increase in levels of nutrients and split

U\
0\



application of it did not affect the mean number or

flowers produced.

7. Neither the different levels of nutrients nor its

split application. affected the setting percéntage of

fruit.

8. Nutrients at higher levels significantly increased
the mean number of fruits produced per plant and its
split application did not produce significant effect

on number of fruits recorded.

9. Either the nutrient levels or its split application
could not produce any significant influence on length

and girth of fruit.

lO.- Highest level of nutrient recorded significantly
higher fruit yield plélnt_l and application of
fertilizer in splits could not affect the per plant

yield of fruit.

11. Fruit yield of bhindi increased with increase in
levels of nutrients and the maximum was recorded by'FlL
level of nutrients and application of nutrxient in

splits did not influence the fruit yield of bhindi.

12. Nutrient levels significantly influenced the

protein content in fruits. Application of fertilizer
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in different splits had no significant effect on the

protein content of fruits.

13. The highest level of nutrient recofded the highest
ascorbic acid content-of fruits -and application of

fertilizer in six splits recorded maximum ascorbic acid

content.

14. crude fibre content of fruit was significantly
decreased with  higher levels of nutrients.
Application of nutrients in two equal splits
significantly increased ‘the crude fibre content. The
same trend w$s noticed from lst day after harvest to

4th day after harvest.

15. The uptake of nitrogen, phosphorus and potassium
by plants significantly increased with increase in
levels of nutrients and application of ferilizer in 2
splits significantly increased the nitrogen potassium

uptake. Split application of nutrients did not affect .

the phosphorus uptake.

16. Niﬁiogéq uptake by fruit was significantly
~influenced by higher levels of nutrients but the metﬁod
of application did not influencef-uptake. Phospharus
and potassium uptake by fruits was significantly

influenced b; higher dose of
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fertilizer applications & applications of fertilizer in
2-equal splits significantly increased¢ the phosphsrus:
and pota551um uptaké“ by fIUltS. But phosphorus and
pota551um uptake by fruits was 51gn1flcantly influenced

by levels and methods of application of nutrients.

17. High levels of nutrients and its application in 2
equal splits significantly increased the content of

available nitrogen, available phosphorus and available

potassium content of soil.

18. Net profit and benetif cost ratio were maximum for

F level of nutrients and its application in 2 equal

3
splits.

Future line of work

The present study revealed that though the T.
and V recommendation (330:110:220 kg Nfzo5 and K,0 ha_l
éave the maximum yield, it was on par with the other
two lower levels viz 2/3 of T and V recommendation
{220:73:146 kg N P,0¢ KZOha ) and 1/3 of T and V
recommendation(110:37:73 ky NP ;0 and Kzoha_l). The
maximum net profit was obtained with 1/3 of the T and V
recomméndation. . This means that 1/3 of T and V

recommendation is sufficient for getting maximum

profit. But the next lower dose tried in  this
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experiment was the present package of practices
recommendation, -which is less than half of the above
~dose. So it will be worth while to fina out whether a
dose in between.the 1(3 of T and V recommendation and
present package will be profitable. This needs further

investigation.

More than this at present the cost of
fertilizers are increasing day by day and most of these
nutrients are subjected to so many ways of losses in

soil. Hence while going for a higher level of

nutrient, for increasing the utilization efficiency of
these nutrients, some attempts shouid also be made for
reducing their losses. This can be carried out using
nitrification inhibitors, slow releasing fertilizers
etc. Use of bio-fertilizers is also having much scope
in a crop like bhindi. So future research work in
bhindi has to be oriented towards the above mentioned

aspects.’
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ABSTRACT

An experimept was conducted at the instructional
farm, College of Agriculture, Vellayani to find out the
effect of different levels of fertilizers and their split
application on the growth, yield, quality and nutrient

uptake of bhindi. Abelmoschus esculentus (L) Moench. The

treatments consisted of four levels of nutrients viz.

(330:110:220 Kg N P.O & Kzo), the present T & V
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recommendation, 2/3 of the T & V recommendation, 1/3 of
the T & V recommendation and 50:8:30 Kg NP,O; & K,0 per
hectare the present package of practices recommendation

and 3 methods of application viz. nutrients in 2 splits, 4

splits and 6 splits.

The results revealed that nutrient levels
significantly influenced: most of the growth and yield
contributing characters and yield of bhindi. Biometric
characters like plant height, LAI, CGR, DMP and yield
contributing characters like days to 50 percent flowering,
number of flowers formed, number of fruits formed total
yield of fruits and quality parameters like protein
content and ascorbic acid content increased with
increasing levels of nutrients, recording their maximum
value at Fq level, (T and V recommendation). Uptake of

nutrients by plants, fruits and total was also maximum for



the same treatment. However yield attributes viz. setting

percentage, length and girtheffruits etc. remain unchanged

with increasing levels of nutrients.

Application of - fertilizer nutrients in different
splits viz. 2,4 or 6 cause significant variation in some
of the growth and yield characters. An‘increase in the
plant - height at 60 DAS, DMP, days taken for 50 percent
flowering and uptake of nutrients was noticed when
nutrients were supplied in two equal splits, viz half as
basal and half 30 DasS (Sl). On the other hand the
ascorbic acid content in fruits was maximum when nutrients
were applied in six splits. Application of nutrients in 6
splits caused a significant reduction in the crude fibre

content also.

Jrom the economic point of view, the maximum net
profit of Rs. 13682.54 was obtained by Fq level (2/3 of T
and V recommendation) and Rs. 14710.8 by Sq (2 equal

splits half as basal and half 30 DAS).



