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ABSTRACT

A ficld experiment was conducted during the winter season of 1992-93 and 1993-94 on
moderately acidic sandy-loam soil to study response of wheat (Triticum aestivum L. emend. Fiori &
Paol.) to crop geometry and weed management. Weedy dry weight was minimum in closer sowing at 15
cm. Intergrated weed management was 97% eflicient in reducing weed dry weight. Criss-cross sowing at
22.5 ¢m X 22.5 cm and unidirectional sowing at 15 cm incrcased grain yield by 22.7 and 13.6%
compared with wider sowing at 22.5 cm. Similarly, straw yield increase was recorded up to 27.3 and
18.2% over wider sowing at 22.5 cm. Criss-cross sowing with integrated weed-management practice
[ound to be the best combination and gave the maximum yield of 3.1 tonnes/ha.

Farmers manage weeds by hoeing and
hand-pulling which arc not compatible to
close sown or bidirectionally sown crop and
the practice is costly, cumbersome and time-
consuming. Hundal and Sandhu (1988)
reported higher yield with criss-cross
sowing at 22.5 c¢cm x 22.5 cm and
unidirectional sowing at 15 cm compared
with unidirectional sowing at 22.5 cm. Johri
and Singh (1991) reported has some
significant influence of crop geometry on
weed management. A judicious combination
of crop geometry and weed management
may acl synergistically to control weeds and
ultimately increase grain yield. Keeping this
in view the present experiment was
conducted to study the effect of different
treatments on the control of weeds, growth
and nutrient uptake by weeds and crop and
yield of wheat.

MATERIAL AND METHODS

The experiment was conducted during
the winter season of 1992--93 and 1993--94
at Bhubaneshwar. The soil was moderately
acidic sandy loam (Arenic haplustalfs)) with
pH 5.4, organic carbon 0.53%, total nitro-
gen 0.057%, available P,O, 26.3 kg/ha and
available K,O 152 .8 kg/ha. The treatments
comprising 3 crop geometries (C,, unidirec-
tional sowing at 15 cm; C,. unidirectional
sowing at 22.5 ¢m;C3, criss-cross sowing or
bidirectional sowing at 22.5 cm x 22.5 cm)
and 4 weed-management practices (W,, pre-
emergence application of pendimethalin @
1.0 kg/ha; W,, W, + manual weeding at
crown-root mm'mon (CRI) W,, manual
weeding at CRI; and W, , weedy check) were
arranged in split-plot de51gn with 3 replica-
tions. ‘Sonalika’ wheat was sown on 27 and
29 November and harvested on 4 and 8



March in both the years respectively.

- Altogether 15 weeds belongmg to 15
genera and 7 families infested the crop. The
weed flora comprised grasses, viz, bermuda

grass [Cynodon dactylon (L.) Pers. ], crow-

foot grass [Dactyloctemum aegyptlcum a)
Willd.}, crabgrass [Digitaria ciliavis (Retz.)
Koel ], Jungle rice [Echmochloa colonum
@) Link], goose grass [Eleusine indica (L.)
Gaertn] and kodomillet (Paspalum scrobie-
ulatum L.), sedges, viz. purplenut-sedge
(Cyperus rolundus L.) and ﬁmbrlstyhs
(Fimbristylis miliacea L.); -and broad léaf
weeds, viz. bristly starbur (Acanthospermum
hyspidum L.), goat-weed (Ageratum  co-
nyzoides'L.), wild mustard (Cleome viseosa
L.), day-flower (Commelina bengq!ens;s
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B L ) Vcroton (Croton'sparsiﬂorus‘ L. ) ground

(Ph}llanthus mrurl L )

RESULTS.AN D DISCUSSION

o AUmdlrecuonaA sowmg at 22 5 cm re-
_corded the maximum-dry welght of weeds at
harvest (Table 1), Bidirectional sowing at
122:5'¢m x:2275 cmand-unidirectional sow-
~ing at*15:cm reduced dry weight of.weeds 1o
I1.L and -19.6% compared with: unidirec-
,,tlonal sowmg at 22.5 em respectively.- The
_maximum- dry” wcxght was -recorded” in
_ weedy check Weed dry. welght declined. by
=10.3,-94.4 and-97,0%.in. manual -weeding,
' Pendlmelhalm 1,0, kg/ha and nendlmelhalm
.10 kg/ha =+ manual weedmg respectlvely

Table 1. L(fect of crop geometry and weed managemem on total weed populauon, weed dry wexght, weed-control éf-
" ficiendy and nutrient upiake byweeds at harvest of: wheat (pooled data.of’ 2 years) e
Treatment Weed tDrywenghl : “Weed- Nutnent uptake by -
populatlpn/ sof weeds'” ¢ lcomtrol weed (kg/ha) L
05md . '('g«’O-S:m’).,, - cefficieney (%) T T
_ o 2o (pooled) T (pooled)” (pooled)..”.. i
..Crop geometry ' o CE
X 5.58
e (30.19)
1S ., 645
= @0.62) 5 (1863) S
g 573 7 & 419" T s
(31.85) © T (16.56) e
P = 005) 037 24
Weed management B . T i
W, 3.89 = L3
: (14.15) (i)
W, .. S 281 s % 155
SR S O (1:39)"
LW, 7.98 6.35
s (62.70) O (4185) o
W, R 8.95 6.91:i .
Do (29.02) (46.69)
CD(®=005): = 0.57 R 0.22.

. Flgures in. parentheses are ongmal values wh:ch were subjected tor square-rooi lransforma.tlon !\] pang 1 be,fore
.malysns Détails of { treatments are givén) under Matenals and- Met.hods . RTINS S T
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< Interactionzéffect of crnp geometry.and
‘weed management was-found significant for
dry-matter production -of: weeds. Weedy
check under spacing allowed the weeds to
attain maxxmum dry welghl Integrated
“weed” management in different- crop geom-
etriés ‘excepl G, geometry ‘recorded sngmﬁ-
cantlv Tower: dry wmght of weeds (Table i
“ Absende of weed-management practlces
permltted the weeds t6*fémove11:8,.-2.67
and “14:44 “N,“P ‘and” K/ha respectwely
Manual wéeding feduced: uplake of N, P:and
K by 17:3,:37.1 and-10:07% ‘respectively.
The corresponding valiics were 95.3,/96.6
and’ 96 7% for" pendnnethalm ‘alonc- and
98.5; 97.4'and 96.8 foi integrated- practice.
Uniditéctional sowing at‘15 cm and. bi-
directional sowing at 22.5 cm x 22.5 cm re-
-corded-higher .panicles/m?, panicle length -
and test weight than-unidirectional sowing :

Pdoiéd
L 037

. Straw'yield (Lfoni)'%:s/ha) ‘
S 03

1199293 .4
02"
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25"
2.2 T‘.‘"'“ 2% ;

- Pooléd

Ha)!

tonues/

94

o

‘(}':‘3':

© 26

eld-aﬂribufiﬂi‘ng"é aracters nnd‘=}'ield ‘oflwhez.lz
1993

‘ l':‘Grain yield

s
020

1.8

m225 cm, whereas bl-dlrccuonal sowing at.

1993--93

22.5 cm-x:22.5 cm recorded maximum. -

‘nuinber of filled grams/pdmcle ‘lollowed by' B
unidjrectional sowingat225cm. .
Unrestricted weed growth reduced the
vield attributes like panicles/m?, panicle
length, filled grains/panicle and test weight
(o minimum, whereas weed management:
produccd longer and more panicles/m?, wnh‘
heavier grains. ' .
Crop geometry influenced the grain and h
straw yields significantly (Table 2). Wider
spacing at 22.5 cm resulted in minimum
yicld, whereas closer spacing increased
these by 13.6 and 18.2% respectively. The
respective values for criss-cross sowing were. .
22.7-and 27.3%. Similar findings were re-,
ported by Grewal and Kler (1987). Criss-. ;
cross sowing caused marginal increasc: mz
vicld-compared to-closer spacing. R
__Weedy check registered the minimum
vield, Grain and straw yields 1nere'lsed by

'84

.

4405
43.13
43(92
44.10
44
| 43.91
4207

1 ‘,O()d-grain
weight (g)*

- 0.08

panicle®

32.9
336
339
0.4
346
35.2
34.55
30.7
04

Filled grains/

Length of
panicle (cm)*

1.1
10.0
11.3
0.3

S 116

L 10

£ 9.8;; :

n under Materials and Methods

2112

Table 2. Effect of crop geometry and weed mandg‘enimizf on

189 -~
179
192
NS
191
208
187
161

Panicles/
m’

*Pooled. details of tréatments are give

26.3 and 31.6% in manual weeding respecs:. -
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kg/ha and 52 6 and 7 9% in 1ntegrated
”weed~management pracuce respectlvely

dnd Mlshra (1993) y
- -Interaction: effect.of. crop geometry and
. Veed manage men{ was found significant in

TR

_che'd o
“mana- T
“gement

1992 1993  Pooled 1992 1993 Pooled 1992 1993 Pooled 1992 1993  Pooled

Dry weight of weeds/0.5 m? (g)

\ 1.55 1.57 1.56 1.38 1.40 139 633 6.57 6.45 0.59 6.81 6.70
(1.42) (L47) (1.45) (0.92) (0.95) (0.94) (39.11) (42.13) (40.62) (42.47) (4532) (43.90

C, 1.87 1.90 1.88 1.58 1.60 1.59 6.54 6.76 6.65 7.44 7.64 7.54
(249) (2.61) (2.55) (1.50) (1.57) (1.54) (41.81) (44.65) (43.23) (54.34) (57.37) (55.86)

C, 143 145 144 165 168 166 655 677 666 685 709 697
(1.06) (1.09) (1.08) (1.73) (1.81) (1.77) (41.94) (44.87) (43.41) (46.01) (49.23) (47.62)

1992 1993
CD (P~ 0.05) CxW* =045- C xXW*=0.438
WxC** =041 W x C¥*=043
Cirain yield (tonnes/ha)
C, 2.6 2.8 2.7 3.0 33 3.2 2.5 2.7 2.6 1.8 1.9 1.9
C, 20 2.1 2.1 24 26 25 2.2 2.3 23 1.7 1.8 1.8
C, 28 2.9 2.9 3.1 3.5 3.3 2.3 2.6 2.5 i.8 1.9 1.9
1992 1993
CD (P = 0.05) CxW-=0.5 CxW=06
WxC=02 WxC =03
© Straw yueld (lonnes/ha)
C, 26 29 2.8 30 33 3.2 25 2.8 2.7 1.8 1.9 1.9
C, 20 2.2 2.1 2.4 2.6 2.5 22 24 2.3 1.6 1.9 19
C, 29 3.1 3.0 31 33 3.2 24 2.7 2.6 1.9 2.1 2.0
1992 1993
CD (P 0.05) CxW =04 C xW=0.5
WxC=03 WxC =04

FFigures in parentheses indicate original values
* Weed management at same crop geometry
** Crop geometry at same or diflerent weed management
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;rccommunded spacmg ‘.nd wee 'yl ‘check.
'Sxmxldrly straw yxeld mcreased tw 22:7%
‘and 50:0% due to criss-cross sowmg “dnd in-
tegrated wecd managemcnt r\.spectlvcly and
the’ syncrgestlc action of the two enhanced
thc straw viéld by 68:4%:
= t"was concluded that-integrated weed
‘management consisting of pre-emergence
‘application of pendimethatini @ 1.0 kg/ha

-and-manual weeding at-crown-root-initia- -
in bi- g,

_tion __might ‘be recommended i

directionally-sown wheat for maximum

Sb
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rweed- 'ontrol efﬁcxency and yleld
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