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INFLUENCE OF PHOSPHORUS AND MICRONUTRIENTS ON THE YIELD
AND UPTAKE OF NPK IN COWPEA VAR, CO. 3

A KRISHNASAMY!,

T. 5. MANICKAM?

and G. V. KOTHANDARAMAN?

~ Application of ZnS0, (25 kalha) had influenced the highest uptake of N, P and
K in. cowpes ang soll application of 50 kg P;0;fhe was found to be significantly su-
perior in increasing their uptake. The grain yield was the highest in Ty treaiment
(Na,MoO, at 0.25 kp/ha) while straw yiald was higher in T, treatment (ZnSO, atr 25
kafha). Highest grain yield (602 kgjha) of cowpea was recorded jn T, treatment when

coupled with 2%, DAP spray.

_ Yield of pulse crop had not been
increased considerabiy over the last two
decacles. Research work done so far
had given indication that pulses respond
to the epplication of phosphorus (Desh.
pande and Bathkal, 1965). Foliar spray
of phosphate solution (DAP) has been
found comparable 1o <oil application
(Gill et /., 1971). But information is
laking on the interaction of P with
micronutrients on the . yield of pulse
arops.

MMATERIALS AND METHODS

A field experiment was conducted
with cowpges var, 0 2 as test crop
using various micronutrients viz,, Na,Mo
O, (0.25 kgjhe.), CuSO« (12.5 kglha),
ZaS0s (25 kglha), MnS0. (25 kglha)
and FeS0, (25 kolho) 23 trealmenis at
the Tamil Nedu Agricutivml University
Farm. The experimental field was of
deficient in-zvailable P (9.5 kg F:D./ha),
=nd sufficient in available M (267 kglha)
and available K (240 kejha), As per
the critical level fixedd for Zn, Cu, Fa
and Mn by Sevithri (1478), the
was deficient in DTPA exlrzctabile Zn,
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Cu and sufficient in Fe and Mn.  Fifty
kgP+O:fha was applied through zoil and
two per cant solution of DAP was used
as foliar spray at Hlowering stage. The
vield was recorded. Grain sample and
plant samples were collected at the
time of harvest for chemical analysis.
The expaiiment was laid autin a spilt
plot design with thiee replications. The
plant samiples were analysed for NPK
by following the methods ac detailed
by Jackscn (1973). Concentrations of
Zing, Copoer, Manganese and lron were
estiimaind in the i acid extract of
plant  camples using Varlan  Tectron
AA 120 atomic absorption  spetiro-
pactometer,  The data were subjocted
to staiistical analysis (Snedecor  and
Cochren, 19671

RESULTS AND DISCUSSION

The total wptake of N, P, K in
coopes shiowed  (Table 1)  that both
2n: DAF spray and 50 Lo P:0:0ha sop-
licetion had increased the uptalie of N,
Poand € cornpared 1o winer spray,  Al-
thawgh, the uptalie were higher in 50
kg POy lha, the inarcase in uptpke wis
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stigthily highuer than 29, DAP  sprayed
plots.  Substantial increase in the total
uptake of NPK was observed whan
micronutiients  were applied. It was
found that all the treatments had sig-
nificantly  increased the NPK uptake
among the lreatments, application of
ZnSO, (T.,) at 25 kg/ha recorded
the highest uptake in respect of all the
three majar nutrients followed by T,
(CuS0.:-12.5 kg'ha), T» (Na,Mo0. 0,25
katha), T: (MnS0. 26 kg/ha) and Te
(FeS0.-25 kg/ha), In the case of P
uptake T« (ZnSO.) treatment has ex-
ceeded other treaiments in increasing
the uptake of P by cowpea. This
treatment was sharply followed by T»
(NaiMoO.), T,, Te and Te in the decrea-
sing order. Potassium uptake by cow-
pea also followed a similar pattern in
that again the treatiment T (ZnS50«) had
influenced the highest uptake of K.
These results clearly indicated that
ZnS0. application had a greater impact
in increasing the uptake of NPK sharply
followed by T: and T» treatments. This
may be due to the variation in dry matter
production and concentration of N, P
and K in haulm and grain. This is in
agreement with Hulagur et a/l., (1975)
who stated that NPK uptake increased
by Zn application. Among the methods
of phosphate application, soil application
(50 kg P:0s/ha) was found to be signi-
ficantly superior in increasing the up-
lake of NPK.

When the yield of cowpea greiins
and haulm were statistically analysed
(Table 2), it was observed that both
micronutrient treatments and methods
of P application had significant effects
in increasing the vield. Contrary to the
observation made in the nutrient up-
1ake, the mean grain vield was the Hhi-
ghest (513 kglha) in plots which recei-
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veo T, treatment (NasMioO:) and, when
20, DAP spray was done, the vield was
highest (802 kg/ha) against the control
yield of 402 kg'ha. The treatment Ti
(ZnS0.) had emerged as the next best
which was on par with the treatments
T. and T« Application of MnS0O: was
not in any way superior to control plot:
Howsever, the vyield of haulm had a
different pattern, in which ZnSO, treat-
ment had the highest mean haulm yield
(3028 kofha). The MnSO, treatment
which effected the lowest grain vyield
had produced a higher haulm yield
(2736 kglha).

The total uptake of major nutrients
was found to be highest in ZnSO, (T«)
treated plots. But it is interesting to
nate that the higher uptake had been
exhibited in the form of haulm vyield
and not in the grain vyield. However,
highest grain yield was obtained only
in T, treatment (NaxMoQ:) plotg, which
recorded the NPK uptake slightly lower
than that of T, treatment, This sugges-
ted that the nutrients (NPK) available
in the T« treated plots were higher and
the larger uptake would have been di-
verted to vegetative production rather
than grain formation. However, in the
case of T, treatment, though the amo-
unts of NPK uptake were only -slightly
lesser, the grain production was found
to be higher than vegetative produc:
tion This is possibly due to some
enzymes which required Mo ions for
their activity. The. enzyme nitrate re-
ductase catalyses reduction of nitrate.
Molybdenum is the prosthetic group of
this enzyme. In T, treatment (Na:MoO,),
the grain vield was higher than T treat-
ment eventhough the reverse was true
in respect of the uptake of NPK. This
might be due to the effective utilization
of nitrogen.



MPK UPTAKE OF COWPEA

April 1986

5N SN LEL 8r'0 EpOUIaW ¥ SIUBIITEDN|
SN o't £'0 a5'0 1% uopesidde jo spoOyIapy
6v' 9 9tz - 'L G0 A BZ0 siuatiiealy
Yng 12 Q9 35 %g e 0o 3 %s 12 09 15
A d ]

60°LP 06 Sl L6y 0L'8F OSLL  0S6y 7605  OVEL  PYES ues

{ey/By ez}

882 oL EZULY b9'8Y  £F’'SL lv'Er.. 632y 099l  8E'9F  00°S§  LT6L  06'LS '052d

. leyidy 67!

8c’'sv 09°LL 80°LS CL'ES 9LsL BOMS 6108 028l geo9Fy ISP -G9°8iQ v8'TS ‘osuw

leyléy g0l

$3°G5 00°\VE 8LEG 60 9% PRLZ 2908 B0O9S  BLBL  PLES  LESS LEVET LOLS . ‘osuz

(ey/By 5 zi)

ar zs or'gl EL'ES gL0S  ESSL 909y $829 LOBL  BEAS  Zi'wS 0LME GBS 'osna

. (eufby. sz 0l

L6 09 0961 96°29 06'Gy  9LLL EL'SY 09LS  96'6L  SE'ES . TWSS LB LE  Iv09 ‘oowten

LLLE gLt 99°'LE LOEE  pI'6  LS0E BI'BE  LL'ZL 00°GE 60 Ly . LL'EL LPEY |osu0g

s1uawiRal]

Sjuang

L d N 3 o N 3 L. A d b
y : . . uoneoydde
uealy Aeids Jare - Aeids dva %z eu/*otd By 09 jo spoueW

H._.,,..._n:.mu:nu_ BAIYL |0 aNjEA UBBI)

(eyf6%) ¥ pue 4 ._z jo ayeidn |eio) 11 89l

183



ERISHUMASAMY, of af,

Fable & J!'.

CValc FE ko,

Yielt o! eowpea geai antd Hauwlm (kg/hs) (Mean of three roplicslions)

Mean

Yismthods of P 50 kg P,0,fha 2%, DAP spray Water spray
application S T
T;;t-::::; I-H Crain  Straw Train  Siraw Grain Strowy Grain Straw
Control 438 2200 385 211G 341 1528 378 1947
Ma, Mol, (0.28 kg’
hia) 530 2892 502 2894 408 2138 513 2645
CuSoy (12.5 hg/ha) 480 2810 2EQ 2218 41 229 434 2673
ZnSo, (25 kglha) 494 3005 483 2994 383 2884 483 a0ig
MnSo, (25 kglha) 441 21317 285 2771 398 2732 e | 2736
ZnS0.(25 kglha) 491 2705 424 2305 3849 24832 438 2447
Mean 479 2750 438 2656 358 23560
Grain Haulm
8. E. CD at 5%, 5. E. CD at 59

Treatments 19.0 64 121 349

tethods of P application 13.0 41 85 e}

From the results, it could be con-
cluded that among the treatments,
ZnS0: (T+) applicaticn had influenced
the highest uptake of N, P and K in
cowpea and soil application of 50 kg
P.Os/ha was found to be significantly
superior in. increasing their uptake. The
grain vield was the highest in T, treat-
ment (Na:McQ:) while the straw yield
was higher in T, treatment (ZnS0O,).
Highest grain vield (602 of kg/ha) cow-
pea was recorded in T when coupled
with 2% DAP spray.
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