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N, P, Ca and S by groundnut (Arachis hypogaea) and weeds
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ABSTRACT

Results of an experiment conducted during kharif 1992 and 1993 on
groundnut (Arachis hypogaea L.) at New Delhi revealed that on an average
weeds removed 25.8 kg N and 8.2 kg P/ha. Two hand weedings suppressed the
weed dry matter and N and P uptake significantly. This resulted in higher uptake

“of N, P, Ca and S by groundnut. Split application of 200 and 400 kg gypsum/ha
brought significant improvement in the uptake of N, P, Ca and S of groundnut.
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Nutrient uptake

Uptake of nutrients by crops is governed
by the nutrient supply system of the soil
through native and applied sources and their
loss through leaching and weeds. In ground-
nut (Arachis hypogaea L..), apart from N and
P, the need for the secondary nutrients espe-
cially Ca and S is frequently felt, as defi-
ciency of these nutrients has deleterious ef-
fect on plant productivity (Agasimani,
1998). Ca prevents the abortion of
underutilized ‘ovules at a very early stage
and reduces the pops (Dwivedi, 1988).

S is involved in protein formation and is
also associated with various enzymatic proc-
esses of all living cells and biosynthesis of
oil in plants (Dwivedi, 1988). Gypsum is the
cheapest and best source of these two nutri-
ents. Response to applied gypsum varies un-
der different soil conditions (Pasricha and
Aulakh,

1986). Keeping these points in

view, an experiment was conducted to study
the effect of gypsum application on the up-
take of N, P, Ca and S by groundnut in rela-
tion to weed management. '

MATERIALS AND METHODS

The experiment was conducted during
kharif 1992 and 1993 at ‘the farm of the
Division of Agronomy, Indian Agricultural
Research_ Institute, New Delhi in- factorial
RBD with three replications. The treatments
consisted. of three weed control measures
(weedy check, one hand weeding at 15 days’
and two hand weedings at 15 and 30 days
after sowing) and six combinations of doses
and times of gypsum application (control,
200 kg/ha at sowing, 200 kg at flowering,
200 kg half at sowing + half at flowering,
400 kg half at sowing + halfat flowing and
elemental sulphur at 36 kg/ha). The soil of .
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the site was sandy loam, low in organic
carbon (0.34%) and high in -available
phosphorus (27.0 kg/ha) and medium in
potassium (196 kg/ha) with pH 7.5. The soil
contained 7.0 ppm sulphur and 1.2 meq/100
g soil calcium, '

. Groundnut cV ICGS 1 was sown on3.

July and 23 June during 1992 .and 1993, re-

spectively, at row distance of 40 cm using

100 kg seed per hectare, The crop was har-
vested on 28 and 22 October in the corre-
sponding years. The weeds and plant sam-
ples collected at harvest were subjected to
chemical analysis-for nutrient content. From
these data nutrie'nt removal by weeds and
crops was-worked out. o

RESULTS AND DISCUSS|ON

Studies on weeds
. Effect of weed control: Weedy check

par.

plots recorded the highest dry matter of
weeds in both the years (Table 1), whereas
hand weedings suppressed the weeds signifi-
cantly. Two weedings at 15 and 30 days re-
duced the dry matter content of weeds by
29.8 and 48.6% in respective years and re-

-corded the lowest quantity of weeds at har-

vest of the crop.

N and P uptake was h|0hest in weedy
check plots because of higher weed biomass.
Lowest amount of N and P was removed by
weeds where two hand weedings were done
at 15 and 30 DAS. However, N uptake in
1992 and P uptake in both years under
weedy check and one hand weeding were at

Effect of gypsum-and S application:
Results (Table 1) indicated that gypsum
application did not affect the dry matter
productlon of weeds sxgmﬁcantly during

Table 1. Dry-matter accumulation and N and P uptake in wccds as influenced by weed control and

. NS

‘gypsum
Treatment - Weed dry weight N-uptake P uptake
‘ (kg/ha) - (kg/ha)
1992 1993 1992 1993 - 1992 1993
* Weed control measures , ‘ o ' N
Weedy check , 26.9 22 - 219 236 89 75
Hand weeding at 15 DAS 22.8 16.9 259 19.4 83 - 63
Hand weeding at 15 & 30 DAS  18.9 114 249 15.0 75 46
CD (P=0.05) 34 32 NS 35 CRI12
Gypsum (kg/hg) ‘ ) S
~ Control - - : 29 178 - 245 19.3 77 60
200 kg atsowing - © - 244 19.0 275 217 88 70
200 kg at flowering .. - 20.7 - 151 ..239. 172 16 . 57
200 kg in two splits - 229 167 . 272 197 87 . 64
400 kg intwo splits 243 157 294 - 193 9.2 6.1
36 kg elemental S at sowing ~ 22.2 165 254 188 15 5.7
CD (P =0.05) NS NS NS NS NS

DAS = Days after sowing
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. _two years. N and P removal by ‘weeds-also -

- remained unaffected due to gypsum and S
. appllcatlon in two years o S

Stud:es on groundnut

: Ejfect ‘of weed control Weeds showed
: detrimerital “affect on the productwnty of .
B _groundnut in both the years (Table 2). Hence

- ‘weeds controlled by hand weeding gave sig-

‘ A.me’cant boost to thé pods yield. Two hand:
Iweedmgs bemg sngnlﬁcantly superior than,’
" .- one hand weeding recorded highest yield.

Highest uptake of N; P, Ca and S by ground-
nut “was - also recorded with two hand
N ~_weedmos Onan average, one:and two-hand
- weedings mcreased the N uptake by 108 and
180% and P uptake by 163 and 303%, over
: control Two hand weedmos also recorded

"' DEVAKUMAR AND GIRI -

186 and 33% more uptake of Ca-and 182
and- 34% more  uptake of S:over weedy

check and one hand weeding, respectively.
‘Less competltlon for resources. offered: by
‘wéeds’ might ‘have ‘made “more_ ‘Hutrients -
-available to groundnut crop. This has'been
‘reflected by hlgher pod yield of groundnut . .
~€Crop. ‘Increase in’ productnvnty and nutrient
~-content” (Devakumar;: -1995). in groundnut -
'parts was responsible for hlgher uptake of N,
'P ‘Caand Sby'g roundnut in weeded plots.

Ejfect of gypsum and S appltcatton Ap- -
plication of gypsum:increased the productiv- -
ity of’ groundnut in: both: years (Tdble 2).

‘However, differerices were s1°n1ﬁcant dueto

application of 200 kg gypsum either-at flow-

_ering or in two splits : and split allocation of =
400 kg oypsum ThlS mlght be due to the

" Table 2. Effect of gypsum apphcatlon and weed control measures ‘on N P Caand’ S uptake of

7 groundnut o ) -
Treatment Pod yieldpl ) Nkupt'ake" :;Puptake ' Ca uptake . fS;,uptake
S (gha) - (kgha)  (kgha) - (kgha) - (kgfha)
| 1992 1993 1992 19931992 1993 1992 1993 1992 1993
Weed'cohtrolmeasures" : e D s T o
© Weedy check 6273 369 498 30 - 41298 399 -50 67 -
" Hand weeding at 15 days 133 144 837 971, 83 104 678 793 114 132 ©
" Hand weedmgat]S el ,. : - L -
* and 30 days 17,0 1"3;_3‘ 1120 311 128 1158 923 1042 154 176 .
"~ cp(p= 005) S 12 LT 667120 09 14,51 85 08 14
depsum (kg/ha) o L : L
- “Control 109 123 721 ‘825 6183 565 635 - 9.0 104
200kgatsowing 116 125 751 910 67 92 ‘602 712: 96 .7
L 200kgatflowering . 126 13.0- 793 “939 80102 664 789 108 129
200kgin twosplits . 139 140 82.0° 1957 -10.1 109 691 768124 133 ° .
400kgintwosplits' 134 142897 967 102 “1L6 7417 791 129 140
36kgelemental S 115 1307 672 962 69 1037 533 772 87 127
atsowmg Lo IR E SR
= 005 18 16 93 NS 13 20 72120 12

200




. June l999] NUTR[ENT UPTAKE BY GROUNDNUT UNDER GYPSUM AND WEED CONTROL 403

' fact that ‘these treatments made S: and Ca. .

o available to the" crop at. approprlate stage
_ This is confirmed by the increase in S and
. .Cacontent in haulm and kernel.of groundnut |
" with the apphcatron of 200 and 400.kg gyp- .
. ‘in two - splits:
"",(Devakumar 1995) Increase’ m N, uptakel"'-
* was also recorded due-to split appllcatlon of ¥
- 200 and 400 ke, gypsum however- dlffer-_-'
. ences were sighificant in"1992 only. Spllt"'

‘sum:at._flowering - and’

‘appllcatlon of 200 and 400 Kg- gypsum belng

sum in splits significantly increased the up-
“take of Ca and S in groundnut (Table 2).

‘Avallablllty of Ca in sufficient quantity in
~ therooting and fruiting zone mlght have :
o made the plants to absorb more Ca by the’
" roots and ynophores Similarly availability .-

~ of S through gypsum might have caused to
- absorb more S.by plants.-
Increase in the uptake of N; P, Ca and S

'_s_by roundnut WIth the gypsum appllcatlonf

was dueto the. combmed effect of incredse -

-in the yield. (Table 2) and nutrient content in
plant. parts as reported by Devakumar '
,;(’1995) '

Appllcatlon of 36 kg/ha elemental S at

sowing did not show consistent influence on” -
uptake of N, ‘P, Ca and:S by groundnut Pro- .
ductivity - of oroundnut was also net in- .
creased due to’ appllcatlon of S in elemental‘
."form Thrs,__r_mgh_t be due to the _fact,that Sin-.
: --¢lemental form in'not readily available to -
~ at’par significantly boosted the P.uptake of -
: '_igroundnut in two’ years. ‘Sulphur.in ‘known
for its role‘in promotlon of nodulatlon in Ieg-'
.- .umes and formation of amino-acids, protelns :
",and chlorophyll Hence, S available: through”f
- "gypsum might have resulted in absorptlon of
~moreNandP.-- -~ % .
: Appllcatlon of 200 kg gypsum e:ther at
" flowering or in‘two splits and 400 kg gyp-: -

plants There is time lag between the time of -

*-application’ and -oxidation of S to. the avail- k
~ able form: Hence plants might have not re-_.-' E

celved S when |t ‘was, requ1red
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