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:I licld csperiment was conducted during thc winter season of 1992--93 and 1993-94 on 
moderatcly acidic sandy-loam soil to study response of wheat (Triticuni aestivum L. emend. Fiori & 
I'aol.) to crop geometry and weed Innnaganlent. Weedy dry weight was minimum in closer sowing at 15 
ctn. Intcrgratcd wced management was 97% eflicient in reducing weed dry weight. Criss-cross sowing at 
22.5 cm x 22.5 cm and unidirectional sowing at 15 cm incrcased grain yield by 22.7 and 13.6% 
coinpared with wider sowing at 22.5 cm. Sicnilarly, 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 
Ibi~nd to be the hest combination and gave the maximum yield of 3.1 tonnesha. 

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 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 
s ig~~if icant  influence of crop geometry on 
wecd management. A judicious combination 
of crop geometry and weed manageinent 
may act 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 
yicld 01 wheat. 

MATERIAL rn lD METHODS 

The experiment was conducted during 
the winter season of 1992-93 and 1993-- 94 
at Bhubaneshwar. The soil was rnoderatcly 
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 kgjha. The treatments 
comprising 3 crop geometries (C, , unidirec- 
tional sowing at 15 cm; C2. unidirectional 
sowing at 22.5 cm;C3, criss-cross sowing or 
bidirectional sowing at  22.5 cnl x 22.5 cm) 
and 4 weed-management practices (W, , pre- 
emergence application of pendimethalin @ 
1.0 kglha; W,, W, + manual weeding at 
crown-root initiation (CRI); W,, manual 
weeding at CEU; and  weedy check) werc 
arranged in split-plot design with 3 replica- 
tions. 'Sonalika' wheat was sown on 27 and 
29 November and hanxested on 4 and 8 
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March in both the years respectively. L.), croton (Croton sparsrflorus L.), ground 
Altogether 15 weeds belonging to 15 che~ry ( ~ h y s a i i s  mininra L.)  and niruri 

genera and 7 families infested tlie crop. The (Phyllanthus riruri L.). 
; :;: : , - r : . .  .::: -: . . : :  . . . .  .. . . . .  weed flora comprised grasses, viz..: beimuda : '5;:L.: -; ; 

[Cyno&n &cylon (L.)  @efs.~, crow- . . , -  . . . ,  . , - ~ ~ s ~ T ~ ~ ~ ~ ~ ~ ~ ~ ~ I ? N ,  . 
. . . . . .  .: . . .  6 f  > .  . -. , 

foai g a &  [ b a c . ~ 1 0 ~ t e ~ h m ~ a e a v ~ ~ i c ~ m  (L.) . ,~2~~$idirectiop&\~ s6wing at,22:5.. 6m.q-  
Willd.], crabgrass [Digitaviacilia~i$ (Retz.) -corded the,mwlmum:dry,we~ght ofweeds.at 
Koel.], jungle rice ~ ~ c h i n o c h l b q :  c6lonum hahest;:(~&l+), ~jdl.re,ctional :soying].at 

.. ~ (L.) ~ink], ' -~oose [Elebsine ihdica (L.) .22:5 cm ~ 2 ~ ~ ~ : ~ m : , a ~ c f ~ ~ . n i d i r e c t i . o n a ~ l  ,sow- 
Gaenn] arid kodornillet ( ~ a s ~ a l u m  kcro5'ii- 'ring atl@cm reduced 4 5  weight of,.y@ds g 
ulalutn L.); ' scdges, viz. purpjlenut-sedke x1.1: :and-.l.9.6%:.conlpared with., unjdeec- 
( ~ ~ ~ ~ ~ z r s  rot,undus L.)  and 'fimbrisiffis ;t io*al-~0~~i .n~:~~~;2-2,5. .@m r~spectiyely. The 
(/;i.hbiislilis,hiliacea L.); -and broad-leaf ,max;im,um d ~ y -  jweight _was :,re'cor.d&~'~' in 
~Geleeds, viz. bristly starbur ( ~ c a n t h o i p e r m  j-w.edp.~heqk, .We.@d;ry,!yeight de~linedby 
hyspidutn L . ) ,  goat-weed (Ageratum , db- -.lo-. 3,-94.4 .and.~9~r0%~~~~~man~ti1,'weeding, 
nyziiides'L.), :Gild riluitard ( ~ l i o m e  &v&ia Pendjmelhalin 1 ,O,kg/ha and-pendimethalln 
L.), day -flower (Commelina b & ~ ~ i f e n d i s  : Il~Icdhi . . +,m&ua! weeding re~p,ecti"ely. 

. . .  . . . . . . . . .  . . . . .  .i . , . . .  . . . . .  ' ,.. ,:.:. ::; '.::i ., . .., . C' . ' " :  .- . ~ 

Table 1. Efrect of crop geometry and deed ma"age&nt 0 ~ . ~ ~ 1 ~ ~ ~ & . ~ 6 ~ ~ 1 i t i ~ ~ & e c d  dj. Weiat, wged->dntrolr8f- 
. - - . 

ficiene md niitijent upiake by weeds at hai-vest of.what (ppoled'data of2;ye,ars)- -; . . . . . . .  . . . .  
-7 

. . .. .weid-. " - .  . , ' - , , * '  . . 
. . .  . . . - -  Treatment weed Dryweight . .~,,j,.i&~ upi&d by: . : 

populatipnl , , : ofwee&: .:: : .'ci,&ol. : . .  : :' &id (kg/ha) ..'... 
0.5 m2 . . . .  f& 0.5;m2). - . .  . ~ ~ @ c i e n c y ~ ~ & ~ ,  ;. j.:.L;~: .-: :?;. .I 

. -~ , .  - ..< - .. - .  
- . (pooled) - 7 -  :: :..booled) . .  . . . .  - ." . . ., :!p,po,Je% ^. ., <, ~ N ~ : - 9 . . .  < 

. . . . . .  
,s.. .:.. 

, : . . ,  - ' .  . . .  -. - <  . . . .  . .  ." . .  s .,..,: l,?:',~i?,z;; ;,>I. !::.;:.. - , .. : ; Crop  g=:eotnetrJl - . .  
. . 
. ...... . c.1 5.58 : .  4.00.;:.::? :. : .;.: 7.26 : .:1>4:: 7.22: 

(30.19) , (14.98): - . ~  , ; ~-.;- ,.,. A!. _ . - ::; . .  . . .  _ > < ' .  .- . . . ~. . . . .... . . .  .: Ci . ,<.. , ~ . ,  -. . . 6.45 .. . .  ........ - .  . . . . . . . .  . . . . ?  4:43;,.. -,; : - .  : ..8.11. 1.27 7.56 
. . . %  ^ ..A, 

. . .  : (40.62) . . ~ : '(18.63) - ......... .: . .  : .. . 
. . . . . .  :, .... . . . .  . . . .  ., - b 5.73 - . : .  4:i9 .7;j2. : 

:- ,c, 1.01, . 6.:75-: 
. . .  (31.85) (16S6) . . .  < . . . .  : . , c;2&; .,.:.. - . : i ; . . . . . . .  . . -  . 

C?. (I' = 0,05) . - 0.37 .. : ' . . . . .  .. - -  .. . . . . . .  . .  ~. .i . . .  : : ' . '.: . .  ,: . . . . . . . . . . . . . . . . . .  ..-, - ,. -. :. '."? , . .  . .  
~ - . . .  .- . . . . . . . . .  .i . < 

. . 
. .:- : -2 Weed munugement . . . . . . . . . . . . . .  . . .  . $,-,.. ",~ , . . ;  . I . .  

I - .  . 
. . . . . . . . . . .  _ :.. . . 

: ' w ~  3.89 :. !:63~, , l-c,:i ,,97. ;,.* . . . . . . . . .  . 0!56 ., C.09 . 0.47 
. -. 

. . .  
. . .  (14.15) . ,.. (1.66), .-. , - . . 

. . .  
. . 

... . , . ;53,' , ~ ,. ": : ..; :;*-::.. :; : o!5$. 1.. .o'o; 
. - ... 2.81 :: + IV2 . - . ,I:. . . . . . . . .  , . . . '-0.'46 

. . . .  . . .  . .  . . .  . 
.. " : > -. . . .  -(6.92) :, ' 1 3 .  : : 7 : . .,,= 

. , 

, . . . , 

. ... . . . .  ... .-. \I, 7.98 , 6 ,  , .!; : .g,gi ..1.68. . ' . lj,id: 
- .  - .  . . .  (62.70) (41.85) ; .;...:;.';', ; i : . i ' . . e ; i c  . :  . . . ,  . ' - ~ ) :  

. , .'. .w4 . . 
. .. . . - - . . 

8.95 6.91.. 0 . .  11.88: : .  :2.67 64.44 
.- .- . . . .  (2?0?) (46.69) . . .  . .i . . . .  . . . . .  .:: . . . . 

. . . .  . . . . :  . :CD (P = 0.05)'; 0.57 - : ' 0.22: ,.:.,:;.; :" . . . . . . . . . .  ' 
% . .  

.2 ~. . . . . . . . .  
,, . j" 

.~, .. . - . . 
- Figures in parentheses are origi"a1 values which were sul&ted 6 Square-roo1 transfortbationl . . ; G l l - t i + f o r e  . . .  

.>,_ 1 '. analysii; ~ i t i i i s  o~&eatmerits ate given undzr ~a t e$a l s  and Methods I : -1. . . . .  ;, ,: *, . ; .. :. . : ... :. L >  ... . . . .  . . . . . .  
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- lnfcraction effcct of cmp geometry and 
wced management was found significant for 
dry-rnattcr production of weeds. Weedy 
check under spacing allowed the weeds to 
attain maximum diy weight. Integrated 

weed management in different crop @om- 
etries c.ucep1 C,'geometry recorded sigiiifi- 
cantly lower dry weight of weeds (Table I). .. 

Absence of weed-management practices 2 
permitted the weeds to remove 11.8, 2.67 < 
and 14.44 N, . P and Klha respectively. 3 
Manlial weeding reduced uptake of N, P and 5 
K by 17.3,-37.1 and 10.07% respectively. 5 
The corres~jonding value3 were 95.3, 96.6 3 
and 96.7% for pendi~ndthalin alonc and - 
98.5, 97.4 and 96.8 for integrated practice. $ 

Unidirectional soi ing at 15 cm and bi- ez 
directional sowing at 22.5 cm x 22.5 cm re- $ 
corded-higher panicles/m2, panicle length $ 
and test weight than unidirectional sowing .%, 
ill 22,5 cm,  whereas bi-drcctional sowving at .ef 
22.5 cm x 22.5 cm rocorded maximum 2 

nulnbcr o f f  lled grainstpanicle, followed by & 
unidirectional sowing at 22.5.m. 

- 
- - -. h 

Unrestricted wccd growth reduced the ; 
yield attributes like panicles/m2, panicle 
length, filled grainslpanicle and test weight 5 

c to minimum, whereas weed management g 
produced longer and more panicles/ni2, with 8 
hcajicr 'grains. % 

Crop geomctry i~lnuenced the grain and 
straw yields significantly (Table 2). Widcr T; 

spacing at 22.5 cm resulted in minimum 8 
ylcld, whereas closcr spacing increased 2 - 
thcsc by 1 3.6 and 18.2'% rcspecti\~cly.   he .", 
rcspectn,c values for cr~ss-cross sowing were 
22.7 and 27.3%. Similar findings were re- 
ported by Grewal and Kler (1987). Criss- 
cross sowving causcd marginal increasc in 
y~cld co~~iparcd to closer spacing 

Wecdy chcck registered the- minimum -. .- 

yield, Grain and straw yields increased by 
26.3 and 3 1 6% in manual weeding respec- - 
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lively, 36.8% , . ~ ,  .. each. in . . pendimethalin.at . , . . - , . J.0 . . ,  - .. I. . respect ,, - F f yield,JTable. 3). Integrated weed .,... !. --. - 
kglha and 52:6 and.,57.q% in integrated ; ma?agement,in - . < . ~  a-... bid~req~ionaily-sSo~~~~. . . . . . crop 
weed-management :'p(a=iice respectively. :register@, the ,??imuniGe1d;, ~ $ j i ~ k ~ ~ s s  .. - . . ,  - .  - - . - . . . . 

Similar findings wcre, re$ofkd by pantiey . sowing~increa~e .~ , the~~~~ld .by .  22..*/o,.i,nte- . - .  , .. , . r  - -.: .. :<... .;. ... :: . : : : , - . >  < . .;;. ( .~ 
and Mjshra(1993). .. .;. - -  ::- . . . :.grated.-v~ed _ ._* - _  management. . . . . . kj . 5.7,@&: _.? ~ $ $ e  

,: _ ., 

- - lnteractjo~~effect.-of.crop 'geometry and combination of~the,,twolact.ed syn$rgestical-lp .:. .... . :... 

ilieed. managemeni .... was-foiirid significant in !-and increased, ;grain yikld by ..83..3%: over _ . . ~  .,, . . :  '. .. . ... ,:.:,?.~, ,., :. - .  ,- . ~ . ..,. ..__i .. ,. . ' , _ ,  / 

c A* . . L d  ' ,  . - 
p(tnble 3. 1;eracti;n elrecl o f 9 o p  geometry,ind weed man&em%t on dry:weight of wecds and gram and bnlw 

olwhzat . " " 6  . , 
7 .  

-- - - 3 

Weed Crop geomctq * . , , , . "  J S "  ? . *  4 

rnana- ur,- * h  gcmc11t - w; - : w, 'w, - - ' 
1992 1993 Pooled 1992 1993 Pooled 1992 1993 Pooled 1992 1993 Poole& 

1992 
CI) ( I '  0.05) CX W* =0.45 

W x C** =: 0.41 

1:igurss in pircn:hcscs indicale original values 
* Wced nia~~agmltnt at same crop geometry 
" Crop gco~netry at salns or diil'ercnt \wed ~ilanirgement 
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recommended spacing 2nd weedy check. weed-chtrol efficiency and yield. , 

- - Similarly, straw yield increased bjr 22.7% 
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