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EFFECT OF SEEDING RATES AND HERBICIDES ON WEED DYNAMICS
AND PADDY YIELD OF DIRECT WET-SEEDED RICE

Inayat Ullah Awan’, Khizar Hayatz, Gul Hassan’,
Mushtaq Kazmi® and Nazir Hussain?
ABSTRACT

Field experiments were conductod at Agricultural Research Institute. Dera
fsmail Khan. Pakistan during 1999 and 2000 to develop a viable and
economically feasible rice weed managemont technology for the rice
growers of southern arca of NWFP. Main objective of the study was to
establish an appropriate weed management strateqy for effective control of
weed flora in dircot wet-seeded rice. The experiments consisted of three
secding rates of 60, 90 and 120 kg ha ' in main plots and oxidizon (Ronstar
121}, oxidiargy! (Topstar). preticlachior (Rifit} and acetachior {Acelor) in the
sub-plots were applied at post-emergence stage including weedy chock.
Harbicides pretiiachior and acctachior with 120 kg ha ' seed rate proved
effective controf of grasses and sedges and increased the yield and yield
attributes with increased net return over other herbicides and weedy check.
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INTRODUCTION

Rice is the main livelihood of rural population in many Asian, African and Latin
American countries. In Pakistan, it is also the staple food for millions of people and is
next 1o wheat. It plays a pivotal role in the economy of Pakistan by adding a handsome
amount of foreign exchange into the national exchequer {Anonymous, 2001). Weeds are,
no doubt, a major pest and constraint to reducing rice production. Weeds share light.
nutnents and water with the crop and thus interfere with rice growth in many ways. Living
or decaying weeds can secrete toxic roct exudates or leaf leachates that depress the
normal growth of rice plant. Weed infestation provides a habitat for growth of various pest
organisms (insects, nematodes and pathogens), which adversely effect the production of
rice and other crops. Similarly weeds demand high labor inputs for control (Labrada.
1998}. Weed contro! has always been one of the major inputs in rice production. Various
methods like cultural, mechanical, biological and chemicals are used for weed control.
The chemical weed control method is becoming popular among the farmers because it 1s
the most efficient means of reducing weeds competition with minimum labor cost (Baloch.
1994, Awan, 1988). Moreover, judicious use of herbicides is the only and logical
alternative weed control method, especially in the wet-seeded rice (Moody and Cordova.
1985). Besides, weed control through chemicals, the cultural control method including the
manipulation of planting density (seeding rate) is also one of the most effective ways of
weed control. Close spacing is essential to minimize weed infestation and increase paddy
yield {Nigam et al.. 1988),

Faculty of Agriculture, Gomal University, Dera Ismail Khan - Pakistan,
Agricultural Research Institute, Dera Ismait Khan - Pakistan,

Department of Weed Science, NWFP Agriculture University Peshawar - Pakistan.
University College of Agriculture, Rawlakot, Azad Kashrnir - Pakistan,

[ SO N



120 inayat Ultah Awan et al.. Effoct of Sceding Rates and .

MATERIALS AND METHODS

Experiments were laid out in a randomized camplete block (RCB) design with:
split-plot arrangement having three repiications during 1999 and 2000. The plot size was
kept as 53 m’ during both the years. Main-plots consisted of three seeding rates {60, 90
and 120 kg ha ) while four herbicides and the weedy check were kept in the sub plots
(Table-1).

Table-1. Detail of herbicidal treatments in sub-plots
Treatments / Herbicides Commaon Name Dose kg aiha'
Ranstar 12L oxadiazon 0.24
Top Star 800WG oxadiargy! 0.80
Rifit 500EC pertilachlor 0.50
Acelor 50EC acetachlor 0.125
Weedy check {Gontrol)

The land was prepared to form a fine tilth by ploughing, harrowing and tillering
once each. A total quantity of fertilizer @ 120-30-60 kg ha ~of N. P,O. and K,O were
applied. Full dose of PO, and K,O and half of N was applied at the time of planting,
while the remaining half N was applied at the panicle initiation stage. Rice variety IR-6
seed was selected at a specific gravity of 1.13 in salt water, prepared by dissclving about
Y2 kg of salt in 100 liters of water. The seed that sank in the salt water was selected for
sowing and the light, floating, and unviable secd was discarded. After rinsing the salt
water. the seed was kept immersed in water for 24 hours and then under maist GquUTTY
bags for 36 hours to a pigeon breast like shape i.e. having pre-germinate swollen seed
stage. Pre-germinated seed was used.

Water management

A thin layer of irrigation water was maintained following broadcasting of seed in
the respective treatments. Three to four days later, imgation water was apphed again
taking care that the small seedlings (1-2 leaf stage) were not submerged. This practice
was continued for about two weeks. Afterwards, the irrigation was applied to the full
extent ta mamntain a depth of & cm till one week before harvesting.

Weed sampling

Weeds samples were taken using a 0.25 m” quadrate randomly at three sites in
each treatment after 45 days of seeding. Weed samples were counted and then oven-
dried at 80 C for 48 hours. The oven-dried weed samples were then weighed for
recording the dry weed biomass. Data recorded on dry weed biomass and weed count
were converted to one m”. respectively. However, the following six parameters were
recorded during the course of both experiments.

Dry weed biomass (g m ),
Number of panictes m *.
Number of spiketets panicle .
Sterility (%)

1000-grain weight (g).

Paddy yield t ha
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All the dala were subjected to the analysis of variance to determinc the
significance of treatment means (Steel and Torrie. 1984). Duncan’s Multiple Range Test
{DMRT) was used for comparing treatment mean {Duncan, 1955}

RESULTS AND DISCUSSION
Dry weed biomass (g m'z)

It is evident from the analysis of the data that herbicides, seeding rates and
interaction of the herbicides with the seeding rates were significantly different during bath
the years for dry weed biomass (Table-2}. Lowest dry weed biomass (77.57 g and 91.14
g) was recorded in the treatments applied with acctachlor herbicide during 1999 and
2000, respectively. 1t was statistically at par with preticlachlor (93.67 @) during 2000, The
effective weed control of acetachlor may be due to its {ranslocation from the leaves and
shoots to the underground parts of the weeds and inhibiting the cell division. The highest
dry weed biomass of 110.47 and 11155 g was rccorded in weedy check in both
experiments. Durmg 1999, oxadiangyl (89.70 g) and pretilachlor (8824 g} were
statistically equal for the said trait. The highest seed rate of 120 kg ha  significantly
affecting the weed biomass produced the minimum dry weight (81.99 g and 94.59 )
during 1999 and 2000, respectively. These resulls are in agreement with those of Moody
{1977). Shad (1983) Sing et al. (1989), Mabbayad and Moody (1992) and Awan ¢t al
{2000}, regarding the effect of seeding rates and herbicides application on dry weed
biomass.

Number of panicles m™

Results showea significant differences for sceding rates, herbicides and their
inleraction for number of panicles m ° during both the years, The seeding rate of 120 kg
ha = produced higher number of panicles m”° (432.9 and 593.4 ma’). However. it was
statistically at par with seeding rate 90 kg ha  during first year. Acetachlor gave morg
panicies m- {458.1} than oxadiazon, but at par with pretilachlor (4494 m “) during 1999
for the said trait. However, during 2000, the number of panicles produced by the
acetachlor was significantly higher (580.4) than other herbicides. Al the herbicides
applications produced higher number of panicles than weedy check during both the
years. Acetachlor herbicide when appiied to 120 kg ha seeding rate produced highest
number of panicles (473.3 and 878.0 m ), during 1999 and 2000, respectively {Table-3}.
This might have been due to high number of tillers in the plols where acetachlor was
applied. The results are fully supported by the findings of Awan et al. {2000). They
recarded significantly higher number of panicles with 120 kg ha seading rates while
acetachlor herbicide application produced more number of panicles per sguare meter
being advocated by Qazzafi (2000). However, Awan ot al (2001) observed that
prelilachlor herbicide caused more panicles production m *, whereas, Jones and Snyder
{1987} reported higher panicle number with increased secding rates.

Number of spikelets panicle”

Data regarding number of spikelets (Table-4) revealed thal seeding rates,
herbicides and their interaction influence the number of spikelets during both the years.
The seeding rate of 120 kg ha gave the highest numbaoer of spikelets per Panir:les {1327
and 144.9} during 1999 and 2000, respectively followed by 90 kg ha  seceding rate.
Minimum spikelets were noted with 60 kg ha  during both the years. Herbicide acetachlor
produced significantly more spikelets per panicle (1352 and 144.3) during 1999 and
2000, respectively. Pretilachlor followed acetachlor for number of spikelets during both
the trial years. Weedy check gave the minimum number of spikelets per panicle during
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both the years. The plants in weedy check were of very poor growth due to severe crop-
weed competition. The growth of weeds in check plots went unchecked which reduced
the availability of moisture and other piant nutrients to crop plants and eventually resulted
in reduced size of panicles with lesser number of spikelets. Interaction between the
seeding rates and herbicides also affected the number of spikelets and higher number of
spikelets was recorded (140.0 and 158.0} during 1999 and 2000, respectively in the 120
kg ha seeding rate treated with acetachlor herbicide. Resuits were supported by Sohail
et al. (1999), Awan ef al. (2000) and Baloch et &l (2000), who observed maximum
number of spikelets with 120 kg ha '’ seeding rate, However, Awan cf al. (2001) recorded
larger number of 5; kelets per panicie with the application of acetachlor herbicide.

Sterility (%)

Stertlity is the name given to unfertilized and unfilled spikelets. Data regarding
sterility percentage (Table—5) showing that sterility was affected by herbicides during both
the years and interaction of seeding rates with herbicides during 1999 only, while seed
rates itself did not differ significantly during both the years. Acetachlor reduced sterility
significantly {11.40%)} as compared tc weedy check during first year. However, all the
herbicides were at par with one another and with the weedy check for the trait. During
2000, the sterility percentage was also significantly lower {22.04%) with the acetachlor
than other herbicides. All the herbicides except oxadiargyl during 2000 gave significantly
lower sterile spikelets than weedy check. The acetachlor herbicide treatment in 120 kg
ha ' seeding rate produced lower sterility percentage {10.00% and 20.89%) during first
and second year, respectively. Overall sterility percentage during 2000 was higher than
that during the preceding year. This might have been due to difference in mean
temperatures, humidity and weed flora during both years. The findings are in close
agreement with Baloch et af. (2000}, who reported higher sterility percentage with lower
seeding rates in rice crop whereas, Awan et al. (2001) observed lower sterility
percentage when acetachlor herbicide was applied. Qazzafi (2000) found no significant
difference for the trait between the applications of different herbicides, including weedy
check.

1000-grain weight (g)

Data regarding 1000-grain weight (Table-6), indicated that seedling rates,
herbicides and their interaction during 1999 significantly influenced the 1000-grain weight
during bath years except seeding rates during 2000. The seeding rate of 120 kg ha '
gave significantly heavier grains (24.13 g) than 60 and 90 kg ha . Acetachlor produced
grains (25.42 g}, which were statistically equal in weight to pretitachlor (25.40 g), but were
significantly higher in weight produced by oxadiazon (22.48 g), oxadiargyl (23.82 g} and
weedy check (16.29 g) during 1999. During 2000, all the herbicides were at par for the
said trait, but were significantly higher than the weedy check. Interaction between the
seeding rates and herbicides differed significantly from each other during both the years
of experimentation. Higher 1000-grain weight was recorded in the 120 kg ha' seeding
rate with acetachlor {27.50 g) and oxadiargyl {27.10 g} during 1999. The heavier grains
produced with the application of oxadiazon and oxadiargyl during the 2000 than when
these herbicides were applied during 1989 might have been due to the higher percentage
of sterility during the year than those during 1999 which may due to translocation of
nutrients to the left over grains and might have caused the increase in the weight during
2000 as compared to that in 1999. Findings are in close agreement with results given by
Awan et al {2000} and Baloch et af. {(2000), who observed heavier grain weight with 120
kg ha” seeding rate. However. Qazzafi {2000} noted maximum 1000-gain weight when
herbicide pretilachlor was applied.
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Paddy yield {t ha™}

Analysis of the data regarding paddy yield indicated the significant effects of
seeding rates, herbicide applications and their interaction during 1989 while during 2000
only herbicides significantly differed. Seeding rate of 120 kg ha' produced significantly
higher yield {7.74 ha '), which was followed by 90 kg ha' (6.48 t ha'). Both the lower
seeding rates did not differ significantly from each other during 1999, Herbicide
acetachlor produced higher paddy yield (7.89 and 715 t ha '}y during 1999 and 2000
respectively: but during the second year herbicides did not differ within themselves, while
durmng first year acetachlor vield was at par with pretilachlor (7.50 t ha ). However, during
both years. herbicides proved superionty to weedy check far paddy yield Interaction
between the seeding rate (120 kg ha ‘) and herbicide application of acetachlor during
1999 produced highest paddy yield (920 t ha 1), which was at par with pretilachlor (8.50 1
ha ') and oxadiargyl (8.33 t ha '} when applied to the same seeding rate during 1999
Acetachlor comparatively produced higher yield with 120 kg seeding rate during 2000,
though the difference was not significant when compared within the same and the other
seeding rates treated with herbicides (Table-7). Lower yields during the second year of
the tnal as compared to thosc obtained during 1999 might have been due to higher
sterility percentage and comparatively more weed density. The results are in agreement
with the findings of Parao, 1974; Gilal and Qureshi, 1976. All the workers reported
increased paddy yield with narrow spacing. While, Baloch et af. and Awan et af. (2000)
reported higher yields with 120 kg ha seeding ratcs. Awan et al.. (2001) observed more
yicld with the application of acetachior herbicide in direct wet seeded rice.

Table-2. Dry weed biomass (g m'z} 45 DAS as affected by different seeding rates
and herbicides application in direct wet-seeded rice during 1999 and

2000
Herbicides 19499 _ _ 2000 )
kg a.l. Seeding Rates kg ha'' Herb. Seeding Rates kg ha Herb.
ha 60 a0 120 Mean 60 a0 120 Mean

Oxadiazon 96 37c  106.25b  90.33d  97.65b  107.88c 94.27def 93.972def 98690
E]ji:r_{!]iargyl 95.46b  92.35cd  BO.3Af B9.70c 96.17de 95.13def 96.13de 9587hc
gri}?ilachlor 95.51c  89.81de 70451 88.24c  94.52def 02 11ef 94.38def 93.67cd
ji:;tachlor 93.56cd 86.289c 52.87g 77.57d 9224ef 8131ef 89.88f 891.14d
&Li?ﬂy Check 112.21a 112.86a 106.57h 110.47a 11527b 120.76a 9863d 111.5ba

Seeding 98 .62a 97.57a 81.99b i01.22a  98.72b 94 59¢
Means

CV = 2.46% CV =3712%

LSD ;. = 1.820 (S, Rates) LSD 4y, = 2.148 (S. Rates)
LSD nrn = 2.219 (Herbicides) LSD 55 = 3.105 (Herbicides)
LSD ;- = 3.843 (Interaction) LSD yrs = 5.378 {Interaction)

Means followed by the same letter (s) in the respective calegory are non significant
P« 0.05.
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Table-3. Number of panicles (m”’) as affected by different seeding rates and
herbicides application in direct wet-seeded rice during 1999 and 2000

Herbiciddes IS 2000
kg aa Seading Rates kg 1 ' Bhizets Seering Rates kg ha ' Herb
ha B0 ai; s Floan i O 120 Mexan
Oxadiazon 344 7c 404 3b 5 tab o 3093 Bh da2 Th L0 7d o 622/ 5215 3
0240
Oxachiargyl 67 A0 Nah a7y ARk SR L2830 B25 3L B0
080

Pretilachlar 440 Qab 460 0a 448 3a 419 40 A/5 3f 580 0c  613.7b S5 2
050

Acetachior 438 3ab 461 7a 474 3a 458 15 491 3 572 0c BB DA SHIT 44
0.125

Weedy Check 334 3¢ 333 3c A36 /o 33 B 449 T7g e S 427 Mh a2 e
Seeding 374 8b 119 94 427 Ga 466 o H2494b H03 48

tMeans

CV = B.()0% W = 1 55%,

LSD ... =21.62(S. Rates) 1L.SD .. = 4871 (5. Rates)

LSD ., = 23.87 (Herbicides) LSD .= 7.994 (Herbicides)

LSD ..., = 41.34 {Interaction) LS.

13 .85 ({interaction}
Means followed by the same letter {8} in the respective category are non significant
P 0.05

Table-4. Number of spikelets per panicle as affected by different seeding rates
and herbicides application in direct wet-seceded rice during 1999 and 2000

Hoerbicides 1999 2000
kg . Scedmyg Rates kg ha Horb Seeding Rales kg ha | Herb
ha 60 90 120 Mean 60 0 170 Mean

Oxadhazon 1210h  1280fg 128 7fg 12594 1210 130 0gh  141.0cd 13044
(.240)

Oxachargyl 1671 1313cf 1360g 12B0c 1350efy 134 Qefg 136 Odef  *35 Dhe
0 80

Pretlachlor 130.7ef 134 3bed 132.3cde 1324b 136 Gdef 127 Oh 151 7b 138 Zh
0.50

Acelachlor 131 Odel 134 7be 140 0a 135623 132.0fgh 143.7c 158 0a 144 3a
0125

Weedy Check  1253q  1253q  1263g 1257d  2237; 1270 137 7de 129 4d

Seeding 124 9 130 7h 132 7a 120 eh 132 3h 144 9a
Means

CV =156% CV =243%

LSD ..., = 1.762 (5. Rates) LSD ..., = 3.174 (S. Rates)
LSO .., = 1.969 {Herbicides) LSD . ., = 3.201 (Herbicides)
LSD .., = 3.410 {interaction) LSD ., = 5544 {Interaction)

Means fellowed by the same letter (s) In the respective category are non significant
P- 005
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Table-5. Sterility percentage as affected by different seeding rates and
herbicides application in direct wet-seeded rice during 1999 and 2000

Herbicides 1999 . o 2000 _

kg al Seeding Rates kg ha'' Herb. Seeding Rates kg ha ' Herb.
_ ha ' 80 90 120 . Mean 60 90 120 Mean
Ooéi%'am” 1117de  1477ab 12.13cde 126%ab 28.75 2580 27.11  2522b
g’é%d'argy' 10.97de 1183cde 12.53cde 1178ab 2712 2551 2825 26.96ab
Efg'acmor 13.03bc  1257cd  1097de 121%ab 26982 2433 2500 25.42b
gcgg’:h'or 10708 1350cde 10.00de  1140b 2393 2128 2089 2204c
Weedy Chock  15.27a  12.00cde 1223cde  13.17a 2891 2957 2824 2897a
Seeding 12.23 12.93 11.57 2713 2530 2590
CV = 8.99% CV =11.37%
LSD nne 1.447 {HerbiCidES) LSD nos = 2. 887 (HerbiC]deS)
LSD 5.5 = 1.863 (Interaction)

Means foltowed by the same letter (s} in the respective category are non significant
P < (.05

Table-6. 1000-grain weight as affected by different seeding rates and herbicides
application in direct wet-seeded rice during 1999 and 2000

Herbicides 1999 _ j 2000

kg a.. Seeding Rates kg ha ! - Herb. Seeding Rates kg ha'' Herb.
_ ha 60 go 120 Mean 60 90 120 Mean
8;1%‘370” 2073 2280sf 23.90cde 22.48b 2497abc 2470bc 24.70bc 24 98a
Oog%d'argy' 1070g 2467b-e 27.10ab 2382b 2420c 2523abc 25.57abc 25.02a
grgé"acmor 24.97b-e 2573abc 2550a-d 2540a 24.13c 2573ab 2520abc 25.07a
’8‘?‘;‘2“'“ 23.17def 25.50a-d 27.50a 25.42a 26.37a 2467bc 2467bc 25202
I‘é‘“’hejfky 16.40n  1590n  16.57h  16.20c  16.2h  18.15g 18255 17.54b
Seeding 2090b 22.92b  24.13a 2318 2370 2382
CV =661% CV = 3.49%
LSD oy = 2.068 (S Rates) LSD nny = 1.98 (HerbIC!deS)
LSD s = 1.458 (Herbicides) LSD g5 = 1.472 (Interaction)

LSD 4. = 2.526 (Interaction)

Means followed by the same letter (s} in the respective category are non significant
P 0.05
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