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' ABSTRACT

‘In field investigations during winter (rabi) seasons of 1992 11994 and 1995 '
pre-sowing blanket application of glyphosate @ 1.0% recorded significantly

maximum weed-control efficiency (57.45%) and weed-control index (68.9%)
“and ‘increased the- groundnut (Arachis hypogaea) pod-equivalent yield by

21.8% over the control, Intercropping of greengram (Phaseolus radiatus L.) in -
groundnut in 4:1 ratio gave 91.7% WCE and 57.6% WCI along with maximum -
groundnut pod-equivalent yiéld of 1,947.9 kg/ha.. Weed population and dry- .~
matter production of weeds were effectuvely suppressed with pre-emergence. -

application of metolachlor @ 1.0 kg a.i./ha coupled with 1 hand weeding on 30
' DAS-and resulted in maximum groundnut pod- equivalent yleld of 2,161.8 kg/ha
; compared with 945.7 kg/ha of unweeded control.

R Keywords Groundnut mtercroppmg, Glyphosate lntegrated weed

management

‘The practice of intercropping, besides

offering assured crop productivity,

- maintains soil fertility through containing
weed populatlon The yield reduction in
groundnut due to weeds ranges from 17 to

" 88 %. Singh et al. (1992). The use of pre-
“emergence herbicides is effective only on:

- annual = weeds, leavmg the sedges

_ unchecked. Moreover, their prolonged .-
application imparts resistance in the
* existing weed flora. Since the studies on

.integrated weed management - for
" groundnut-based intercropping systers are

: lim'ited,v the present study was conducted to

formulate a judicious combination of pre-

soxiiing,,'transloeative and pre-emergence

herbicides along with manual weeding for
effective weed management in groundnut-
based 1ntercroppmg system. -

MATERIALS AND METHODS

Fleld expenments,werc conducted dur-‘ v
ing winter (rabi) seasons of 1992, 1994and
1995 - at ‘Regional Research Station,
Vridhachalam in Tamil Nadu. The soil-of .
the experimental site was sandy loam with -
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' pH 6.8. The avallable soil N, P and K
. were 158.3, 35.1.and 79.6 kg/ha respec-
" tively. The experiments were laid out in
" split-plot design with three feplications. In -
" main plot, pre-sowing blanket application

of 1.0%.glyphosate (G,), unsprayed con-

" trol (G,) and sole groundnut (I,), ground-
nut + greengram (I,) and groundnut +
- redgram (I,) in 4:1 row, 30 cm apart, were

“allocated. In sub-plot different pre-emer-

gence herbicides, viz. fluchloralin @1.0
kg a.i./ha (W l), pendimethalin @ 1.0 kg
a.i./ha (W,) metolachlor @ 1.0 a.i. /ha
(W,) and oxyflourfen @ 0.1 kg a.i/ha

- (W,) in combination with 1 hand-weeding
on 30 days after sowing (DAS) and 2 hand-
‘weedings on 25 and 45 DAS alone (W)
.were compared with unweeded control

(W) Forty-flve days prior to sowing of
~ crops the plots were formed, irrigated and
- the weeds were allowed to grow. When
nutsedge attained 6-8 leaf stage (after 1 -

monith), glyphosate @ 1% with 1% ammo-
nium sulphate and Teepol @ 0.1% (10 ml

‘glyphosate + 10 g ammornium sulphate+1 -
ml Teepol per litre water were uniformly -

mixed and sprayed through hand-operated

* knapsack sprayer fitted with ultra/low vol-
ume (VLV) spray nozzle. Fifteen days after
~“the spray, field-was prepared for sowing

groundnut and intercrops. The . pte-

+ emergence herbicides as per the treatment
.. were applied immediately after sowing.
‘The data on weed flora of the experimental

field, total weeds/m?, dry-matter produc-
tion of weeds (g/m?) at harvest, yield at-
tnbutes yield of groundnut and intercrops

were recorded. From the data on total -

weeds and dry-matter productmn of weeds,

the weed~control efﬁmency (%) and weed- .
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control index (%) were worked out. The

 data on total weeds and dry/matter produc-
tion of weeds were subjected to log (x+2)

transformation, -and the data on weed-con-

trol efficiency and weed/contro] index were

subjected to arc-sin transformation and ana-
lysed statlstlcally

' RESULTS AND DISCUSSION

Weedﬂora
Regarding weed flora the relatlve

“dominance of Cyperus rotundus L.

(nutsedge) was noticed irrespective of
cropping seasons over the years. Among
grasses, Cynodon dactylon L., Panicum
repens L. and Dactyloctenium aegypticum

'Beauv showed higher dominance. Other

important broad-leaved weeds were
Boerhaavia diffusa L., Gynandropsis
pentaphylla DC., Cleome viscosa L.,
Amaranthus viridis L. Euphorbia hirta L.,

‘Phyllanthus niruri L. and Eclipta alba

Hassk.

. Weed parameters

- The mean weed dens1ty and their dry-

‘matter production (DMP) were significantly

reduced by different weed-control treat-
ments. Pre/sowing blanket application of
glyphosate recorded the lowest number of

‘total weeds (51.6/m?) and dry/matter pro-

duction.of weeds (WDMP) (39.4 g/m?)
compared with the control and resulted in
increased weed-control efficiency (WCE)

by 68.9%. As an effective post-emergence
- and translocative herbicide, glyphosate

might have contained weeds by inhibiting
protein  synthesis and - chlorophyll
biosynthesis. The result confirms the find-
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Table 1. Effect of integrated weed-control treatments on weed parameters at harvest (mean dataof 3

years)
- Treatment Total weeds Weed-control - Weed DMP Weed-cont.rol
(m?) _efficiency (%) - (g/m?) index (%)
Use of glyphosate ] o . ]
G, Glyphosate spray 51.63 (1.72) 57.44 (45.31) 39.35 68.98 (56.18)
G, No glyphosate - 155.73 (219) 38.32 (38.22) - 9424 . 3971(39.04)
CD (=005 < 001 076 183 088
~ Crop combination ; , .
I, Groundnut (sole) 113.15 (2.00) 43.80 (41.37) 7212 50.74 (45.44)
[, Groundnut + greengram 95.26 (1.92) 51.70 (46.01) 61.80 57.61 (49.59)
I, Groundnut + redgram 102.63 (1.96) 48.15 (43.91) 66.47 54.68 (47.81)
CD (P = 0.05) ' 0.02 096 - - 224 L2
Weedicide application . :
W, Flu. + HW. at 30 DAS 83.72 (1.85) 64.68 (53.84) . 45.61 71.86 (59.05)
‘W, Pen. + HW at 30 DAS .89.31 (1.88) 62.09 (52.24) 49.17 69.46 (57.28)
W, Met. + HW. at 30 DAS 77.96 (1.80) 67.50 (55.68) 40.69 75.34 (61.90)
W, Oxy. + HW. at 30 DAS 95.43 (1.93) 58.88 (50.24) 57.06 64.16 (53.70)
W H.W. at 25 and 45 DAS 99.73 (1.94) 56.87 (49.87) 59.94 62.26 (52.48)
W, UWC 216.44 (2.32) 0.005 (1.28) - 151.03 0.05 (1.281)
CD (P =0.05) 0.03 1.5 3.96 193

Figures in parentheses donote transformed values

Flu; Fluchloralln @ 1.0 kg a.i./ha; Pen, pendimethalin @ 1.0 kg a.i/ha; Met., metolachlor @ 1.0kgai/
ha; Oxy., oxyflourfen @ 0.1 kg a.i./ha; HW., hand-weedmg, UWC. unweeded control; DAS, day after

sowing; Interactions were non-51gmﬁcant

ings of Mamckam and Gnanamurthy

(1994). Intercropping of redgram in

groundnut was next in order regarding
" weed control, followed by sole groundnut.
The vigorous growth habit and the dense
crop canopy of greengram might have of-
fered effective competition with weeds.
The results were in line with the finding of
Patterson (1982). The least weed density of

77.9/ m? and WDPM of 4.05 g/m? were .

registered under integrated application of
pre-emergence metolachlor @ 1.0 kg a.i/

. ha followed by 1 hand-weeding at 30 DAS
(W,). The maximum WCE (67.5 %) and

WCI (75.3 %) were also obtained under
this treatment, followed by pre-emergence.

fluchloralin and pendimethalin respectively

@ 1.0 kg a.i/ha along with hand-weeding
at 30 DAS. Through inhibiting protein syn-
thesis, metolachlor might have affected a
wide spectrum of weed species and effected
appreciable reduction in weed density and
WDMP. The result is in accordance with
the finding of Guggari et al. (1995).

I
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Yield attributes of groundnut and

intercrops

. The effect of pre-sowing blanket
-~ application of glyphosate on yield attributes
of . groundnut was pronounced with

31.6%increase in pods/plant, 7.6%in kernel

weight and 2.4% in shelling percentage

.. over unsprayed control. Similarly, the yield
attributes, viz. pods/plant and test weight of
both the intercrops were also improved:

* under this treatment. High degree of weed
- control through glyphosate might have
‘permitted groundnut and intercrops to
exploit the available resources to the
maximum extent and resulted in
appreciable improvement in ,yield-
attributing characters. On the contrary, the
inhibiting effect of root exudates of
nutsedge on germination and growth of
groundnut and intercrops, as reported by
-Velu et al. (1992), might have affected the
yield attributes under untreated control.

A distinct improvement in yield at-
* tributes of groundnut with 16.4 pods/plant,
27 g 100-kernel weight and shelling percent
age 71.8 were documented under
preemergence application of metolachlor
@ 1.0 kg a.i./ha+1 hand-weeding at 30
DAS. compared with unweeded control
with 10.6, 22.9 g and 66.9% respectively
in pods/plant, 100-kernel ‘weight and

* shelling percéntage. The increased values of-

_pods/plant and test weight noticed with
both the intercrops also showed a similar
trend. Pannu et al. (1991) documented that

translocation and accumulation of

photosynthates to pods and kernels were
high under weed/free condition. The high

degreeof weed control as noticed with the

above-mentioned treatment might have
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contributed appreciable increase in these
yield-attributing characters.

Crop yiéld and grpuhdnut-po‘d equlva-
lent : . :
Pre-sowing blanket application of

glyphosate registered significantly maxi-

mum groundnut-pod yield of 1,829.2 kg/
ha, which was 19.8% higher over
unsprayed control. Similarly, an increase of
32.2 and 41.7% in the grain yield of
greengram and redgram respectively was
also recorded under this treatment. The in-
crement in pod and grain yields of ground-.
nut and intercrops resulted in an increase of

.207.1 kg/ha of groundnut-pod equivalent

over sprayed control. The consistent im-
provement in yield parameters of ground-
nut and intercrops obtained under
glyphosate application might have imparted
similar increase in yield.

The groundnut/pod yield (1,914.8 kg/
ha) under pre/emergence application of
metolachlor @ 1.0 kg a.i./ha along with
hand/weeding at 30 DAS was significantly

“maximum. However, it was on a par with

that of pre/emergence fluchloralin @ 1.0
kg a.i/ha and pendimethalin @ 1.0 a.i./ha
applications followed by 1 hand-weeding at
30 DAS. The grain yields of both the in-
tercrops were also higher under this treat-
ment, resulting in a pod/equivalent yield of
2,161.8 kg/ha, which was 128.6% and
7.6% more over unweeded control and the
recommended practice of hand/weeding at

" 25 and 45 DAS respectively. The account-

able improvement in yield components
and yield of both groundnut and intercrops
under this treatment miglit have favourably:

. reflected on groundnut-pod equivalent. The



Table 2 Effect of mtegrated weed—control treatmenit on yield attributes and yleld of groundnut and intercrops (mean data of 3 years) '

: ATreatment Groundnut Intercrops Groundnut Gran y1e1d (kg/ha) . . Pond
. — podyileld ———————  equivalent
" Pods/ 100- Shell- ~ Greengram . Redgram = (kg/ha) . Green- ~ Red- " (kg/ha) -
-~ plant - kemel mg (%) — — . gram gram : o
© weight Podsy  1,000- Pods/. 1,000- :
@ plant ©  seed plant  seed
S , ' CLowt(g) wt (g)
_‘Use_éfglypho_.sfate‘ ‘ S . e . S o ) '
" G, Glyphosate " - 161 266 714 278 - 325 1179 812 18292 2194 2375 20711
G, No glyphosate 122 247 690 248 315 1126 792 15260 1660 1677  1699.0
" CD (P=0.05) 093 104 107 - - - - - M6 - w - 349
Crobcombinqﬁbn_<:"' _ : . - v o o o
- t;Groundnut (sole) 139 253 696 S - - 1,8083° .- - 18090
t,Groundnut + greengram 145 259 708 263 320 - - L6177 1927 - - 19479
t,Groundnut#redgram ) 141 256 702 + - 1153 802 15527 - 2026 (18985
: CD(P 005) NS* NS . 'NS - - - - 607 - . - &7
: Weedtctdeappltcatzon , : . : o o _— o :
W, Flu.+HW.at30DAS © 153 = 272 712 278 326 1179 809 18585 2251 2290  2,0946°
. W,Pen.+HW.at30DAS . - 149 263 709 - 272 324 1168 . 806 18498 1800 2243 - 207638
- W,Met. + HW. at30DAS .. 164 * 270 718 ~ 296 = 334 1210 818 19145 2372 2445 '2,16138
. W,Oxy.+HW.at30DAS 139 258 703 258 318 1176 799 18073 2128 T 2110 02,0266
W, HW. at25 and 45 DAS . - 135° 255 702 . 253 315 1133 795 11,7943 2055 - 2031 2,0083
W, UWC 106 229 669 225 - 302 1082 783 © 8409 - 958 1034 9457
CD (p=0.05) 4 ‘173 - 203 184 - - . - 915 - - 808
' Explanation of abbreviations s given in Table 1 ' S -
ot I! EA ; K
i \ L

v
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results- were in aércement with the findings
"~ of Ramaknshna et al. (1991)
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