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Intrm!uchnn- Okra (Abchrm.mim c:rufenms (L} Mncnch} is onc.of thr:
most important vegetable. crops grown in India and.the variety Fusa Sawani
enjoys wide popularity on account.of its high yield, better quality, and tole-
rence to vein clearing disease. The production of this vegetable being simple,
with short crop period of about 90 days and easc in cultivation, itisimportant
to devise ways and means for increasing its production by judicious -ag_r-:':unumic
practices and proper plant protection measures, - Accordingly, af- experiment
was conducted at the Vegetable Section, Agricultural College and Research
Institute, Coimbatore to find out the optimum doses of major plant nulriculs
and economical spacing required for okra and the results are presented.

Materials and [ﬁeﬂmds. The eﬁ'e::ls of spacmg, N P and K on -::km were
studicd a1 Coimbatore withi the pﬁpu!hr cultivated variety, Pusa Sawani, The
experiment was conducted for threc seasons adopting 3¢ confounded faclmml
design with the following threé different spacings and three graded dnscﬁ of
N, P and K over.a basal dose of 25 tunnes of f'arm yard manurcfha

1) Spacing at 3 levels w‘z 60 cmx 20 cm, 60.cm. :s-:3ﬂ cm and ﬁﬂ cm 40 cm

2) N at 3 levels viz,, 0, 4& and 80 kg/ha (in the form of Ammonium sulphate)
3) P40; at 3 levels viz., 0, 50 and 100 kg/ha (in the form Super phosphate) .
4) K 0 at 3 lew:ls' viz., 0, 30 and 60 kg/ha (in the fdrpl of Muriate of potash)

The field was prepared well and 25 tonnes of farm vard :mur"ﬂm
was applied before last ploughing, Ridges were formed at 60 cm apart and
plots separated ‘with guard 'rows.  Half the dose 6f N and full'doses 'of P and
K were applicd as basal dressing.. Seeds of Pusa Sawari variety ‘of bhendi
were dibbled at specificd spacing on one side of ridges. The remaining half
the quantity of N was applied one month after sowing and earthed up. Other
routine cultural operations were attended to regularly. Yield of Okra pods, in
terms of number and weight, was recorded. The earliness of the crop was
computed as suggested by Bartlette. (1937). The data were subjected 1o
statistical scrutiny. Economics of the various treatments.were also computed,

* Results: The cffect of spacing, N, P and K and earliness are presented
in Table 1. The cconomics of Lmaimn_ts are furnished in Table 2,

1. Ci‘up ép-c::iahst {Vegetables), 2. Assistant Hurtlcullurlat cheldhtc&} and 3. Research
Assistant in Vegelables, ﬁgricullurnl Culleae aud Research Institute, Cmmbatnrc.
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- Tane.2. Economies of Fertilizér Treatments

m e
i LG

o . . Mean . Extra Value | Cost of Progt
Nutrient {Egizfg yield produce  (at 30 Pfkg)  fertilizers Ig;s
fkgﬂm] l:kE,l'hEJ {RSILE} {RSJI‘H} ' {Rﬁ.ﬂ"ﬂ}
Nitrogen 0 5666 - — = — —
40 . 6207 +3541 162.30 105 30 +57
80 6298 4632 18960 210.60 +21
Phosphorus . 0 . 6193 - — - b=
- 50 5,788 —405 12150 - . 10008 —221.58
W0 - - 6,266 +73 21.90 200,16 -178.26
Potash .0 6,071 — — — -
. 30 . 6,351 -+320 95,00 17.50 +78.50
1] 5,785 - =286 85.80 35,00 —120.80

(1) Spacing : In all the three seasons of trial, closer spacing of 60 cm x
20 cm has significantly and consistently recorded highest yields per heciare
both in terms of number and weight. In the pooled analysis also, closer
spacing of 60 cm x 20 cm recorded higher yields, ‘the increase being 48.4% and
22.7% over 60 cmx 40 cm spacing and 60 cm x 30 cm spacing respectively, in
terms of number of fruits per hectare. Regarding weight of fruits, the increase
was respectively 43-79 and 26.6% over the spacings, 60 cm x40 cm and 60 cm X
30 cm. But the yield per plant was more in wider spacing., The spacing of
60.cm x 40 cm rec'drdr:d higher yields of 26 6% over 60 cm X 20 em spacing and
7.1% over 60 cm %30 cm spacing in terms of number of fruits. The same trend
was observed in terms of weight of fruits also, In both the cases, the two
wider spacings were on a par, The yield per plant was low with a mean of
9.8 fruits weighing 137 g in closer spacing of 60 emx 20 cm compared 10 124
fruits weighing 186 g in wider spacing of 60 cm 40 cm,

Cl&lsﬁr'spacing of ‘60 cmx 20 cm produced earlier crop as evidenced by
higher Bartlett's earliness index of 0.6062 and was followed by 60 cm 30 cm
spacing (0.5776) and 60 cm % 40 cm spacing (0.5637).

(i) Nitrogen: The yield differences in terms of number and weight of
fruits were significant during the monsgon season of 1966. The dosecs of 80 kg
N.and 40 kg N/ha recorded increased yiclds of 22.06% and 16.02¢ respectively
overno N plots in terms of number of fruits:. while in terms of weight of
fruits, the increases were 16.979)-and 18.23% over no N.plots, The 1wo doses
of 80 kg N'and 40 kg N/ha were on a par. [In other scasons and in the pooled
analysis, the treatment differences were not significant,
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In terms of number of fruits per plant also, 40 kg N and 80 ngﬂia
recorded significant higher yields than no N plots, the increases being 10.5%
and 14 6% over no.N plots. The same trend was observed in the wcight Df
fruits per plant; but the yield differences were not significant.

Regarding earliness, application of N delayed maturity as seen by lTow
Bartlet’s earliness index of 0,5882 and 0.5812 recorded by 40 kg'N -and
80 kg N/ha, respectively when compared to 0.5914 in no N plo1s.

Although 40 ¢ N and 80 kg N/ha have increased yiclds, the dose of
40 kg Njha was bmtcr yielding an additionz! monetary return of Rs. 57ha
over no nilrogen plots while 80 kg N/ha gave only Rs, 27/hu. Further increase
in the dose of N from40 ke N to 80keg N/ha did not compensate the net return.

(3i1) Phosphorus: There was significant difference between treatmenis
with P in the monsoon szason of 1966, Plots with no P recorded higher yields
than 50 kg P and 100 kg P/ha, the latter two doses being on a par. No P
registered an increased yield of 13,249 and 17.34% over 50 kg P and 100 kg P/ha,
respectively, in terms of number of fruits. -The increases in the weight of
fruits were respectively 14.47% and 19.03%. « Though okra responded to.P in
the other two seasons,  the yield differences were not significant.  Taking into
consideration the mean of three seasons, the treatment differences were not
significant. There was a slight increase in yield of 1.2% due to the application
of 100kgPfha over no 'P. Also the differences in per plmt ymid due to. P
application were not significant, :

Regarding the economics of treatments also, application of ¢ither dose
of 40 ke P or 100 kg P/ha did not bring out any extra monétary return, Only
loss was observed.to an r:xtﬁnt of Rs. 222/ha and Rs l?Eflm due to 5[] ke P and
100 kg P/ha, ‘

. Pinduced earliness. The mean Bartlett’s index of earliness. was higher
(0.5959) in 100 kg P/ha and next came 50 kg P/ha (0.5859) and.no P (0.5824).

. (iv) Potash: Application of potash did not have significant influence on
okra,, The yield differences in all the three years and in.pooled analysis were'
not signifiant,  Yer, K at 30 kg/ha registered numerical, higher yields ranging
from 1.0 to 9.53% over no K during 1965 monsoon and 1966 monsoon seasons
in terms of number of fruits. But, the increase in the weight of fruits due to
30 kg N/ha was more than no-K in these two seasons ranging from 12, 98% to,
29. 91% Thus application of K at- 30; If:gfha increased the: wmght of Fru:ts per"
hccturc _Further increase of K to 60 ke/ha did not. bring out: any mcrcnsed‘
Yyields i in okra. The. same trend was noticed ‘with-thé number and weight. of'
fruits per plant “also, whcrcm 30 kg K/ha 1ncreased thﬂ pruductmn of fruits -
per plant,’



Studies on Optinwin Spacing and Manuring for Okra 15

Regarding the economics of treatments, application of K at 30 kgfha
gave:a.nct profit of Rs. 78/ha over no K:  Further increase of K 10 60 kpfha
rtsu]ted in.loss:on account of low yield.

: J\ppltbl’.lmn of K did not have any appreciable cfféct on earliness af the
crop as adjudgcd by Bartlett’s index of earliness.

(v'} Interactions® The interaction differences between the treatments
were not s:gmﬂcanl Closer spacing of 60 cm x 20 cm registered higher yields
in all thf: mmblnalmns of N Pand K,

(w) Sensans "+ There was significant differences between seasons as seen
in Table 3, -The summer scason was significantly superior to monsoon season
in increasing the yield by both number and weight of pods. The later two
were-on a par: But, the monsoon crop was earlier as evidenced by higher
value of Bartlett’s indices of earliness viz., 06483 in 1965 monsoon and 0.5986
in 1966 monsoon compared 10.0.5116 in the intervening summer crop,

FaBLE 3. ‘Sqﬂmﬁuf Influence on ﬁu; Yield of Fruits

Scasons Signifi-
'Particulars - e SE {P IJ 05} Conclusion
: Monsoon Sumamer Monsoon VE' test -
1965 1966 1966
Mean number of _ '
- fruitsfha (in 00s) 2,988 5,937 3167 Yes 151 © 592 Sgp Mg, Mo
Mean weight of '
fruits. (kgfha) 4,808 8811 °© 4627 Yes 157 - 616  Sco, Mes, Meg
Bartlett's index ’ '
of carliness 06483 05116 0.5980

Discnssion: The present study has shown thar yiclds of okra per unit
area can be increased by 44% by spacing the plants. closer at 60 cm % 20 em
cnmparcd to wider spacing of 60 cm X 4{} cm. This is because okra (variety
Pusz Sawani) occupies less space on account of its compact body facilitating
closer spacing, ‘The advantages of closer spacing are in agreement with that of
Thnmpsnn and Kelly (1957), Yawalker (1969), McFerran ef al (1963) and
Spwey et al (1957). On contiary, the per plant yield increased with wider
spacings and the fruits also were heavier. Spacing plants at 60 cm % 40 cm
and 60 cm ¥ 30 cm produced respectively, 27% and 20%, more number of fruils
weighing 38¢ and 22% more than when plants were spaced closely at 60 cm ¢
20 cm. The reduction in per plant yield in closely spaced plants was due to
decrease in the number of lateral branches as suggested by McFerran et ¢1.
(1963).; But the fow per plant yicld in closer spacing of 60 cm 3¢ 20 cm was
compensated by a Jarge number of population of 83,330 plants per hectarc as
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compared to 55,550 plants per hectare in 60 ¢m % 30'cm and ‘41,660 plants per
heetare in 60 cm ¥% 40 cm spacing. Larger the population, higher was 1H:‘}mﬂd
and correspondingly the net profit was also higher, Tn addition, closer sﬁacmg
produced an carly crop as adjudged by Bartlett’s index of earliness which is an
advantage,

According to Yawalker (1969) Okra does not requirc heavy fertilizer
application as the per acre yield is only about 6,000 Ibs. Further, ~okra
responds to a lesser degree than other fruit vtgmables like ium ato and hrmJaI
The response of okra to N, P and K was not much in the prcsr:nt stud}; also
In only one scason N at 40 kg and ‘80 kg/ha gave increased yields, in terms of
both number and weight, - Bui, the trend was lincar as reported by Sundaram
ef al (1969), Sutton (1963 and 1966), Yawalker (1969).and Spivey et al (1957).
Considering the egonomics of the doses of ‘N, 40 kg Ntha only gave'more
monetary .rmurn.’fThe higher yields obtained by further increase of N did not
compensate thefcost ‘of fertilizers and the margin profit got reduced ‘&ven
leading to loss.  This is in agreement with the findings of Khalil and Hamdi
(1964). Application of N increased the yield per plant, but not to a significant
level as observed by McFerran ef al (1963). The response of okra in the other
two seasons and in the pooled analysis was not significant. Nitrogen delayed
maturily as seen by the low Bartlett’s’ mdex of earliness. This finding is in
agreement with Thompson and Kelly (1957) and Yawalker (1969).

P did not have any influence on -ckra, Plots without P registered
significant higher yiclds in one season. In other two scasons, .100kg. P
increased the yields upto an extent of 1.2% over no P ;- but the differences were
not significant, There was also np responsc in per plant yield due to applica-
tion of P, Negative response of okra to P .has been recorded by Sundaram
et al. (1969) and Singh et al, (1967). *Application of P did not bring about any
additional monetary return (vide Table 2). But it induced earliness in okra as
recorded by Yawalker:(1969), Thompson and Kel]y (1957). -

_ Like P, app]:catmn of l{du:l not affect the ylelds and cthel chatactcrs
of okra during all the three years of the trial. This is in cpnfnrmny with the
findings of Sutton (1963) and Smgh et al (1967)...But K at 3{} kg/ha had
produced numancal increase in ylequ with more effect towards i mcreasmg the.
weight of frulls upto 29, 91%, but not apprec:ably 10 rcallse significantly h]gher_
yield. Further increase.to .60 kg/ha did not alter the yiclds. !‘nvﬂurably.f
! The same trend was ubsarved in the: per plant yleld also. Th:s numencal
increae in yicld by 30 kg I{Jha gave a nétreturn of Rs, 78/ha, Appllcannn of:
K did not influence earliness of the crop.
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of! "fc'i'liiizérs -Among the seasons, summer season registered significantly
ih:;_z,h*.er yluid (both by number and weight) than both the monsoon seasons
of tnal ‘which were on a par. The monsoon crops produced earlier crops
as ewdencﬁd by h:gher rate of Bartlett’s mdcx of earlmess

Summary and Cuncluamn- An c:xpf:nmem was conducted at Coimbatore
for three consecutive seasons 10 find out the effects of spacing, N, P and K on
okra (variety Pusa Sawani). The results have indicated that (i) closer spacing
of 60'emx20 cm increases the vield per hectare compared to wider spacing ;
(11} But, wrdcr spacing produces more. yield per plant:. - (iii) N bas a linear
response, but 40 kg N/ha is found to be an economic dose; (ilv) P has no
effect on okra,” (v) K:at 30 kg/ha enhances the yield and further increase to
60 kg/la-decreases the yield ; (vi) N delays maturity, while P induces earliness
whereas K has no effect; (vii) the low per plant yield in closer spacing is
cumpei‘xsated by more number of plants per unit area; (viii) there is no
mteractmn dlffﬂrence between N, P and K but at all combmatmns of N, P
and K, cInsnr spacing of 60 cm % 20 cm gives lngh yield; (ix) summer crop
)r_le!ds_lh;ghmj than monsoon crop and (x) monsoon crop is earlier than
summer crop.
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