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ABSTRACT

The experivtents were conducted o evaluare the effecr of different planting
densitios:geometrios on weed comtrol and paddy vield in rice. The three year
stdics revealed that the weed biomuss and paddy yvield were significanily
(P61 ) infhienced by different plant popalations. An inverse relationship wayx
establishiod between the cropping densitv and weed pionmass. The mininion
weed hiomass was recorded in the spacing of 15x18 cnr” (4.44.444 planes ha'™).
Whercas, the maximum weed biomass was observed in 30x30 cnr (111111
p!'uuh ha') during the three years. Significantiv J’ugh(’\[pud(h yieldof 7 ’Uc‘\’ ky
ha ways recorded in the plant spucing of 25x25 cn™ (1,60, ) plants ha ') and
was statistically at par with the plant spacing of 20x20 cor (2, 50,000 planis
ha''y pr oducing the paddy vield of 7192 kg ha' " The fowest paddy yie i of
5667 kg ha was obtained in plant spacing of 15x15 enr with 444,444 planis
ha ' owing to severe attack of leaf folder and lodging, Hencee, the 13 3015 cor
spucing is suggested for better interspecific competition with weeds and higher
COOROMIC FETHTHS.
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INTRODUCTION

Rice (Orvza sativa 1) 1s one of the major carning source of foreign exchange and vceupies
second position in providing the staple food for the country's population. Despite. advances m
rice production, the average national yieids of Pakistan are still fower as compared o many nee
growing countrics of the world. Many other factors are responsible Tor low yicld, but it can be
attributed mainly to severe weed infestation. In Punjab, the weed tosses have been estimated to
be 20-63 % depending up on the types of weeds and their infestation (Majid er af., 1975} The
yield losses depend mainty upon the weed densities and their diversity. Weeds compete with rice
for light, nutrients, waler, space. and Coy and consequently reduce the paddy vields, Losses due
to weeds have been estimated at 0% ol vice crop in Indin (DeDatta. 1980, Cultural weed
conirol has also been considered the most desirable method of weed control. [nadequate cultural
and management practices uscd by our farming community has niade (he weeds problem i rice
rather worse (Marwat of «f., 1992). Like other crops weeds pose o serious problem in nice
production. To avoid the weed competition duc wo carlier space capiure furmers have to undergo
the cumbersome practice of transplantation and maintaining Nood in their Aelds throughout the
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grawing scason. Herbicides are no doubt a very good alternative. but their imjudicious use i
ilready reflecting in the shape ot environmental poliution and development of resistance among
the weeds. Denser erop population can be used as a ool for weed management in rice and otler
ficld crops. Godel (1933) demonstrated that grain sorghum, when planted in 3005 cny rows was
more competilive with weeds rather 76.2 ¢m row spacing. In maize higher plant population b

been found very cffective in reducing the above ground biomass, tuber number. tuber weight,

and height of yellow nuisedge and mereased the com yield (Ghafar and Watson, 1983).
Mukhopadhyay and De (1979) reported that cultural methods and granular herbicides were tound
mast etfective tor controlling the rice weeds. Narrow rows * plants spacing and increased plam
population practices can reduce weed density and growth in cotton as mentioned by Rogers ez af.
(1976) and Miller er wf. (19830, Similarly, narrow rows with gradusl incerease nosced rate have
reduced the weed infesttion and cnhanced the yield in soybeans (Ablett ef af.. 19%4; Teasdale
and Trank 1983 Oliver 1978 Cooper 1974 Wax and Pendleton, 1974). Higher sceding rates and
herbicides application proved most effective i controlling weeds and hoosting wheat
productivity (Ahmad of ¢f., 1996). Zimdaht {1980} noted that reduction i yield due o weed
competition is usually sigmoidal rather than lincar because very low weed densities do not
usually result in vield reduction. Depending on crop variety and agro-climatic conditions, 9-63%
losses have been reported inorice yield irom weed competition in the Indian sub-continent
(Alnwd erafl., 1977, Ghaurt e of . 1979, Bhargasi and Reddy. 1990, Zatur, 1989} To enhance
the rice viekd there s a tremendous need of developing a package of weed mumagement
technology for the farming community, Keeping in view the importanee of weed contiol inrice
the present investization was under taken to determine the effectiveness of plant population in
suppressing the weeds and to see their effect on vietd ol transplanted rice.

VMATERIALS AND METHODS

The experiments were conducted at Agricutteral Research fnstitute. D.LKhan i three
consecutive vears vizg 19930 1994 and 1995, Thirty days old nursery of cultivar KS-282 was
transplinted on a well prepared soil during the second  week ol fuly i all the years. Basal
dosc of 90-00-60 NPK kg ha™ was applicd. All the P and K and half' N wasapplicd at planting
time, while the remaining Nowas applicd at tillenng and panicle initiation stage. Uiniform
cultural practices and plant protection measures were adopted for rasing a successtul crep,
The experiments were faid out in a RUB desten with four treatments replicated four times. The
ronns ard plants spacings were 15 em. 20 e 25 emoand 30 . The data were recorded onweed
bionuiss (g m ) and paddy vield (kg hat ! yand analyred by applying spht plotdesign. The years
were treated s main plots and the planting geometnies s sub plots. Hoth ANOVA and [SD
to establish the  ditferences among the  treatment nmeans were performed by using the
MSTATC computer program.

RESULTS AND DISCUSSION

Highly stenificant differences (P 0,01 were observed for sweed bromass and paddy vield for
vears amd plant spacinegs. However, the interactions between years and  spacings were
nonsignilicant statistically forweed biomass and paddy vield. All the plant population densities

markedly alfveted the weed inlestation, weed biomass and  paddy vietd, During all the three |
vears of  studies. there was o preponderunce of sedges and grassy weeds in the experiments.

Among the sedges the dominant species observed were Cuvperis ronoidus and Codifformis,
while Fehiinoctod crus-galli, £ colonun and Craodon dacn:dfon dominated among the grasses.
No broad Jeat” weed was noticed inthe rials,
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Weed Biomass (g m™): The duta recorded on weed biomass (g m) revealed that weed biomass
was significantly influenced by the different population densitics/ geometries during all the years
of studics { Table 1), The lowest weed biomass (91.94 ¢ m™) was observed in 1995, while the
highest weed biomass (97.35 g mY) was recorded during 1993 followed by 1994, As tar as
planting densitics are concerned, the significantly lowest weed biomass (15,43 ¢ m ) was
reeorded in the spacing of 13 x 13 em? with 4,344,444 plants ha™ across all the years, which
clearty indicates that an inerease in population density decreases (the weed infestation, resulting
i least weed biomass. However, maximum weed biomass (213.20 ¢ m~} was recorded inthe
widest spacing b 30530 em with 11111 plants ha'' and it was followed by spacing al 25 x
25 em” (1.60,000 plants ha ). These results are in line with the tindings of 3¢ Datta (1980).
Marwat of ¢f. (1992) and Mukhopadhyay and De (1979},

Paddy Yicld (kg ha'): The data pertaining to paddy yield {(‘Yable 2) showed that difterent
population densities responded significantly in producing paddy yield. Among the years. the
hivhest paddy yield of 7288 kg ha D was recorded in 1995, which was followed by 1994, The
lowest paddy yield (3814 kg ha'') was observed in 1993, The diltferences amony the paddy
vield of years were due to environmental conditions. For the plant spacings; geometries, the
significantly highest paddy yield (7208 kg ha'') was deciphered in the plant spacing of 25 x25
em’ {1,60.000 plants ha™'), but it was statistically at par with the crop having the plant spacing ol
20 % 20 e’ (2,50.000 plants ha™y by producing the paddy yield of 7192 keha ' ltwas followed
by the maxinwm spacing of 30 x 30 em” (L1111 plants ha''). However, significantly lowest
paddy yicld of 5667 kg ha™' was obtained in plant spacing (15 x 15 em” with 444,444 plants
ha'. The consistently lowest yicld in the maximum plant population density is attributed (o 15 %
lodging. low tillering capacity and severe attack of leaf tolder. nevertheless the minimum weed
niestation and biomass was observed in the same treatment, These conclusions have a support
From the carlior researchers like Bhargavi and Reddy (19901 Zafar (198, De Data (1980,
Zimdah! (19801, Ghauri ez of. (1979) and Ahlmad et al, (1977 1t s mterred from the above
results that the treatments with 23 x 23 and 20 x 20 em® spacing (1.60.000 and 2,50.000 plams
[y followed by 30 x 30 em? (111 UL plants ha ) gave statistically bigher puddy viehd us
compared 1o the closest planting (4.44,4344 plats ha ). The results further res ealed that the e
~narrow plant spacing (15 x 15 emY) in transplanted rice should be avoided because it ean render
| the crop prone to the attack of teaf folder and in addivon liable to lodaimye,

Tahle 1. Yifect of plant population of rice on weed hiomass (g m” ) during 1993, 1994 and

1995
Spacinzy Plant Population ha Years - Spacing
{cm”) 1993 1994 1993 Means
15x15 4.44.444 17.63 16.02 12.64 {54307
20x 20 250,000 6327 61.26 K19 691 ¢
25% 23 [,60.000 00.90 ¥9.33 ¥G.95 89.20 b
Jox 30 NENER 216.60 212.50 210,40 213.20
Year means 9735 a 9478 b 91 94¢ -
! Means sharing a letter in common in the respective category do not differ by LSD test at
3% probability level.
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Table 2. FiTect of Plant population of rice on paddy yvield (kg ha Yy during 1993, 1994 and

1995

Spacing tem )| Pl Population ha'! : A vars __ Spacing |
991 tbaud 134= Means |

ERNE NEIEN! NG 206 (473 S6A7

RIS D AN f1d s TAR) TN T2 |

23828 | 000 G300 FRRIE THEA TR

YN 30 HENER Shid fvads GO0 6INY b ‘

Y ey means SNl 67200 TIRNG
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