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ABSTRACT

A field experiment was conducted in the Viswavidyaloya Farm at Kalyani during the
winter season of 1981-82 and 1982-83 to study the response of 20 (105) and HY3C varieties of
pigeonpea to P:Os/ha and zine (0, 10 and 20 kg ZnSOuha). Yield attributed and seed yield. of
pigeonpea vareties were significantly influenced by phesphorus and zine. Application of 20 kg
ZnS04 produced significantly mare height of the plant, number of pods per plant, length of the pod.
and yield of pigeonpen. But the number of branches per plant, number of seeds per pod and 1,000°
seed weight did not reach the level of significonce. The response due to  the application of
phosphorus was quadratic in nature and optimum dose was 88.8 and 76.4 kefha for 20 (105) and
HY3C respectively. Maximum benefit-cost ratio of 3.15 and 4.12 were obtained at 35 kg P20stha
Jevel for 20 (105) and HY3C varielies respectively, Variety 20 (105) yielded significantly higher over
HY3C due toits higher seed number per pod and 1000 seed weight.
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Pigeonpea is one of the most promising
legumes at the present tme but the yield
potentialities of this crop is very low in India (7-8
g/ha) as well as in West Bengal (2 g/ha). The main
reasons for low level of production of this crop in
the country are non-utilisation of high yielding and
discase resistant varieties and non-adoption of
proper agro-techniques by the cultivators. Soils
differ in their capacity to provide plant nutrients to
the growing crops. Different crops need different
quantities of nutrients. The nutrient application
should be specific to meet the demand of crops to
achicve optimum yields and to ensure most
economic © and efficient use of fertilizers.
Determination of optimum dose of phosphorus for
this crop during winter season is, therefore,
essential for higher production because pigeonpea,
being a legume crop responds well to the
application of phosphorus.

Zinc has an important role in the growth of this
crop, but no such type of experimental findings
have been reported. So it was considered necessary
to include this micronutrient in the present
investigation to show the effect of this nutrient on
yield attributes and yield.

MATERIALS AND METHODS

The experiment was conducted during winter
season of 1981-82 and 1982-83 in the District Seed
Farm, Bidhan Chandra Krishi Viswavidyalaya,
Kalyani, Nadia, West Bengal, India (23.5
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latitude, 89°E longitude, 9.75 m altitude) i
sandyloam soil with 0.07 per cent total N, 36 -
available Pz Os, 112 kg available K2 O/ha, and 8
ppm of available zinc. The experiment was laido
in ‘a factorial randomised block design with
pigeonpea varieties 20 (105) and HY3C, 4 level
of phosphorus (0,35,70 and 105 kg P205/ha) and
levels of zinc (0,10 and 20 kg ZnSOgha!
Altogether, there were 24 treatment combination:
which were distributed in the plots of 5m x 4 1
size in three replications. -

Seeds were sown in rows with 20 cm and iy
plants with 15 cm apart, Seed rate of pigeonpe:
was 75 kg/ha. The crop was sown on October 23rd
and 6th in the two years respectively. All the plot
of pigeonpea received 20 kgN/ha and 30 ks
K20/ha as basal. Urea, single super phosphate ant
muriate of potash were applied as source of N
P20s and K20 respectively. The maximum ant
minimum temperature during this period (Octobe
to April) varied from 26.19 to 36.43°C and 11.31 &
25.53°C during 1981-82 and 26.2 ta 35.93°C an
11.04 and 25.26°C during 1982-83 respectively
The maximum and minimum relative humidit)
were from 77.58 to 90.13 and 40.42 10 61.33 pe
cent  respectively during the periods of croj
growth.For recording the characters like height o
the plant, branch number per plant, pod length
number of pods per plant and seed per pod
observations were recorded from randomly selectel
ten plants from each plot.


https://doi.org/10.29321/MAJ.10.A01203

Effect of Phosphorus and Zinc on

“9ETZ Y213 206 +21722x - 052252
WEE3 Y=t 043 +2'2Thx - 029252
‘Pooied Y=3'618 +2'193 % - 0405x2

__,.-...-l—---—"--.,.

W6
I
180+

7 ﬂil ,f{; - A LA

151:{ ,:;':f‘l'" \\

———

-"""
il TR
. -

E @

N
L3
N

seed yield (g/ha)"

201105)

05 140
Il & vels

(R 1 70 175
of

FIG.1- | .Etspnnsc curve for ﬁhasphurus

RESULTS AND DISCUSSION
Yield attributes and yield

Plants of HY3C were taller than that of 20
(105) in both the years (Table 1), This variety also
produced more number of branches per plant than
20 (105), because it being taller than 20 (105},
offered more opportunity for bearing more number
of branches, Variety HY3C had more number of
pods per plants than 20 (105) because greater
number of branches per plant of HY3C gave of
HY3C gave more points for pod setting. To the
contrary, 20 (105) produced longer pods and hence
contained higher number of seeds per pod as
compared to HY3C. This was due to varietal
character. It had bold seeds, as a result its 1000 -
seed weight was significantly higher than HY3C.
So it outyielded HY3C by 10.8 and 12.3 per cenl
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during first and second years, respectively, mainly |
due to its greater seed number and 1000-seed
weight.

Application of phosphorus increased number
of branches per plant, number of pods per plant
and number of seeds per pod significantly in both
the years of experimentation, but influenced plant
height, pod length and 1000 - seed weight in 1981 -
82 only (Table 2). Plant height was maximum at 70
kg P20s5 5/ha which was at par with 105 P20s/ha.
This is in conformity with the findings reported by
Kaul and Sckhon (1975). Number of branches per
plant increased significantly upto 70 kg P20s/ha,
beyond which there was significant reduction at
105 kg P20s/ha during 1982-83. Ram and Giri
(1973) also observed the beneficial effect of P20
on the number of branches per plant. Maximum

Table 1. © Yield attribufes and seed yield as affected by pigeonpen varieties
Height of the Number of Numberof  Lengthefthe  Numberof 1000 seed Seed yield
Varicty  plant {em) branches/plant pods/plant pod {cm) seed/pod weight {pm) {gftm)
198152 1983 1981-B7 198283 98082 198283 I981-62 [9RZ-E3  195I-R2 1UB243 199182 198283 JUS1ER J9R2E3
ANI05 6205 TIID G601 B457 4096 5226 546 552 3431 368 11021 11720 1546 1643
HY3C G721 10065 9555 9236 9257 RDAZ 505 508 325 324 10552 I0R05 1385 1463
SEmz 244 20 a4 2 243 243 005 003 Q0S4 005 158 1SS a2 057
ChaoS% 695 585 9894 773 692 692 004 008 04053 0)50 451 44} LR R
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Table 2. Effcet of level of phosphorus on vicld attributes and seed yleld of pigeonpea varicties

Tphosph Meightofthe  Numberof  Numberof  Lenpthofthc  Numberof  1000seed  * Seed yield
o plant {cin) hranches/plant pods/plant pod {cm}) seed/pod weight (gm) {g/ha)

“L“::L} e "B opa onn Re 9 9RO D8R URE 161N 06 1998 008
i =i # ;

0 7536 7313 6R78 7233 5955 5630 513 515 310 305 10372 10483 1226 13.18
35 B3.55 8947 9347 9393 707 6528 530 535 344 359 107.05 11222 1504 1528
0 7900 9805 7655 10319 7069 7236 527 546 327 362 11187 11748 1548 16.60
105 8361 9525 8433 8480 €464 TIT2 531 545 353 357 10880 11598 1603 '17.07

SEind 145 295 493 384 343 412 007 004 0076 0.072 224 2320 0,592 0.53

CD.as% NS 841 1406 1094 978 1175 NS 012 022 D21 NS 626 .69 L350

number of pods per plant was observed at 105 kg
P20s/ha in first year and at 70 kg P20s5Mha in
second year. Bul there was no significant difference
in pod number between 70 and 105 Kg P20s/ha in
second year. Beneficial effect of phosphorus on pod
number of pigebnpea was also reported by Ram and
Giri (1973), Kaul and Sekhon (1975) and Bhowmik
ei al. (1983), Application of phosphorus increased
pod length significantly over control but there was
no significant difference in pod length among the
applied phosphorus levels. Like pod length,
phosphorus enhanced seed number per plant over
control. Similar observation was made by Ram and
Giri (1973) and Bhowmik et al (1983). Application
of 70 kg P20s/ha recorded maximum weight of
1000-seeds; however, it did not differ from 35 and
105 kg P20s/ha in both years. This confirms the
findings reported earlier by Ram and Giri (1973)
and Bhowmik er al. (1983) on red gram.
Phosphorus is known to develop more exiensive
root system and thus enabling the plants to extract
waler and nutrients . from deeper soil layers. This
might be the reason for increased growth of plants
with more number of branches which helped the
plants to produce more pods and grealer yield
attributes. As a result, phosphorus enhanced seed
yield. Maximum seed yield was recorded at 105 kg
P70s which was at par with 70 kg P20s/ha during

1982-83 and with 35 and 70 kg P20s/ha during
1981-82. Increase in seed yield over control was
15,9 to 22,68 per cent, 25.9 10 26.2 per cent and
29.5 to 30.7% at 35, 70 and 105 kg P20s/a,
respectively. Earlier workers (Ram and Gird, 1973;
Rathi er al., 1974; Singh et al., 1983) also reported
an increase in the seed yield due to phosphoru:
application,

Zinc application increased the yield attribute:
of pigeonpea in both the years of experimentatior
(Table 3). Plant height, pod number per plant and
1000-seed weight remained unaffected due o
application of 10 kg ZnS04, but increased
significantly over control when 20 kg ZnSO4 was
added. In case of branch number and seed number,
the response to zinc application was observed upto
10 kg/tia, further increase to 20 kg/ha did not
increase these characters over 10 kg/ha ZnS04. The
response of pod length to zinc application was
variable in different years. Ten and 20 kg ZnSO4
being at par was superior to control in 1981-82,
whereas progressive increase in pod length was
observed with successive increment of ZnSO4 upto
20 kgha in 1982-83. Zinc takes part in the
metabolism of plant as an activator of several
enzymes which in turn can directly or indirectly
affect the synthesis of carbohydrate and proteins.

Table3, Effect of level of zine on yield attributes and seed yield of pigeonpea varicties

, Height of the Mumber of Mumberof  Length of the Number of 1000 seed Seed yield
E:; plani {cm) branches/plant pods/plant pod (cm) seed/pod weight (gm) {a/ha)
Kgho) womsr U e s ono 990 905 9L 1906 19618 1998 19518 1908
0 74.82 8175 6B00 7627 6289 6056 512 518 3.05 325 10405 10794 1274 1390
10 7834 8882 8173 9108 6621 6492 525 538 340 350 10737 11232 1473 1573
20 BE.09 9635 9262 9804 469 7404 539 550 355 363 11157 11762 1664 1696

SEm+ 299 256 427 332 421 357 006 003
Ch.u5% 852 728 1208 947 1198 i0dE 017 000 019 018 5.52

0.066 0.062 194 190 0512 0457
146 -~ 146 1303
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rablcs. Response of pigeonpen to fetiliser in kg sced per
kg of applicd nutrient (phosphorus)

kg seedke !‘f]ﬂ'hﬂiphﬂl'l.ls { Dose

Aariety “fPhifPhﬂmﬂ (kg/ha) Optimum dose
s 770 105
20(105) : _ _
194182 737 . 453 348 4.62(76.58)*
198283 ST g 497 4 390 3.82(11007)*
Pooled 623 7% 474 369 421(8883)
HY3C & b A .
1981-82 851 W 468 <* 370 5.00 (74.9)*
1962:83 638 @ 478 T 349 462(TTET)
Pooled 768 M 473 160 4.84(76.44)*

! Figures in parenthesis indicates oplimum dose of phosphorus

This might have c%ﬁtribut&d to the increase in the
rml-::l attributes of pigeonpea. Favourable influence
i the }rm]cl atl:ubutes duv: to Zn application
.,anmbuicd to si 1ﬂcant .mcrea&e in seed yield.
hppl;catmn of 10 gnd 20 kg ZnSO4 increased seed
yield significantly over control in both years.
However, seed yield did not differ between 10 and
20 kg ZnSO4 in 19§2-83. Maximum seed yield was
recorded at 20 kg ZnSO4 which gave an additional
yield of 3.90 ands3.06 g/hj or 30.6 and 22.0 per
cont over 'cuntm?ges;:ecti}el}r, during two years.
Beneficial«effect @ the application of zinc on the
yield of legum as obderved by Kapur et al.
{1977) in soybe akal et al. (1980) in lentil and
Devarajan- et al. (§980) i green gram.Interaction
between Px Zn nnjmld attfibutes and seed yield of
‘pigeonpea was nntugmﬂcant in any of the year.
Response z :
Relationship ‘etween level of P20s (kg/ha)
and seed yield of¥pigeonpea varieties (g/ha) was
studied and It was A und quadratic in nature during

TableS. Economies of phesphotus application (average of

two years) -
Fﬂ;fg’:c;k:?g?d Benefit cost ratio
0(105)
35 315
70 2.16
105 1.46
HY3C
35 4.12
i 70 . 2.15
Yowes 1.40

‘rice of pigeonpea =Ry, 5.000kg and price of single super
fosphate = Rs. 1.00kg;

both years as well as in pooled data (Fig.1). The
optimum dose of phosphorus in kilogramme per
hectare ranged from 76.58 to 110.07 and 74.90 to
77.87 for 20 (105) and HY3C during both years
with average values of 88.83 and 76.44 kg P20s
per hectare for thesa varicties respectively.

Response to phosphorus application over
control was maximum at 35 kg in both varieties
(Table 4) and it decreased with increase in the level
of phosphorus. At almost all levels of phosphorus,
20(105) proved slightly superior to HY3C except at
35 kg level.

Economics of fertiliser application

Benefit-cost ratio was maximum at 35 kg
phosphorus application to both varieties compared
to other levels of P205 (Table 5). It was 3.15 and
4.12 per rupee invested on fertiliser at 35 kg P20s
from 20 (105) and HY3C respectively. With the
increase in the dose of P20s decreasing trend of the
ratio was observed.
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