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IMPACT OF SEEDING DATES AND VARIETIES ON WEED INFESTATION,
YIELD AND YIELD COMPONENTS OF RICE (ORYZA SATIVA L))
UNDER DIRECT WET-SEEDED CULTURE*

Khizar Hayat', Inayat Ullah Awan' and Gul Hassan®

ABSTRACT

To study the effect of different seeding dafes and varictics on the yield and yield
components of rice under direct wet-seeded rice culture, an experinent was
conducted at Agricuftural Research institute DL Khan, NWFE, Pakistan, during
1989 and 2000 Mean values of the data indicated that different vartetics had
significant effect on dry weed biomass (g m "), pamcle m*, and spikelets pancle
durmg both the years of the study. Varelies affected the sterility percenfage.
1000-grain weight (g). paddy and straw yield (f i) during 1999 only. Wiife
seeding dates affected all the ahove mentioned parameters as well as harvest
index dunng 1989 and 2000
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INTRODUCTICN

Rice (Qryza sativa L) is the most important food crop of the world. !t has been the primary staple
food for millions of people. for centuries. Rice 1s also the main livelihood of rural population it many
Asaan, African and Latin Amernican countries (Labrada. 1998). Similarly, it is true for Pakistar as
well. where it ts next to wheat 1n this respecl. In Pakistan. nce is cultivated on an area of 2.52
nullion hectares with a production of 5,16 million tones annually having an average yield of 2050 kg
ba ' (Anonymous. 2000) The importance of rice for our country is manifold, as it 1s an agncultural
commodity that adds 20 % of the total foreign exchange to the national foreign exchange reserves
iAnanymous. 2001). Though, the yield of rice per hectare in Pakistan has increased from 870 kg to
2060 kg ha' during 1998-2000 due to the introduclion of high yielding IRRI rice varieties. But, shll it
is, well below the world's average. Rice is either planted by transpianting or direct seeding methods.
The transplanting however, involves costly labor, uneven planting, lesser density per unit arca
compachon of sail structure due to puddling and failure of nursery due to vanous factors e
unfavorable weather conditions, nutnent deficiencies and toxicities {Sohail ef al., 1999) Moreover
nursery raising 10 transplanted rice means engaging the field for nearly a maonth earler to
transplanting that requires additional expenditure and intensive care unlike direct seeding. Due t¢
mese reasons, most of the farmers are no maore in favar of raising rice crop through transplanting
that has made shift unavoidable from transplanting to direct seeded culture Most of the field
experiments and on-farm research have proved accurate seed rate, timely seeding. efficient weed
control and water management under direct seeded conditions giving as high yeld as transplanted
ree with comparatively lower production cost (Awan ef af 1989 and Baloch, 1994).  In some
experimants even higher than transplanted rice (Shad. 1983). Weeds are the main hurdle In
adopting direct seeding culture, Different cultural measures could be easier and cheaper ways to
minimize weed population. Delayed seeding after 2 heavy rain and a dry penod has been
advocated by Vongsaro] (1998) for reduction of weed problem, while Puckridge et &/ (1987)
abserved reduction in wild rice population by delaying seeding of nce from May to June. Keeping m
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view the importance of direct seeded culture, studies were undertaken to investigate the proper
time combined with the adaptable variety for raising rice crop through direct seeding to realize
optimum yields with lower input costs

MATERIALS AND METHODS

A field experiment to study the yield and yield components and weed population as affected by
aifferent seeding dates and varieties of nce under direct wet seeded culture, was conducted during
1999 and 2000 at Agricultural Research Institute D. | Khan, NWFP. Pakistan During first year of
ine trial, the preceding crop was Brassica napus and during second year the experiment followed
the wheat crop. Split-plot arrangements were used in Randomized Complete Block Design with
ihree replications. Sub-plot size measured 5 x 3 m". Varietes (IR-6, IR-9 and KS-282) were allotted
to main plots. while seeding dates were kept in the sub-plots. The first seeding was done on May 8.
white the subsequent seedings were done at 10 days interval upto June 18 during the consecutive
years of studies. Pre-germinated seed @ 100 kg hﬂa" was broadcast in the meist plots. Weed
density and biomass were taken using 0.25 x 0.25 m" quadrate randomly from 3 sites in each sub-
plot 45 days after seeding, subsequently oven-drying at 80°C for 48 hours. Data recorded on weed
density and dry weed biomass subsequently converted to number of weeds m* and g m*.
respectively. The other data recorded were number of panicles m -, spikelets panicle ! sterility
percentage. 1000-grain weight (g}, straw and paddy yield (t ha "y and harvest index. The data thus
collected were subjected to analysis of variance technique appropriate for the design The
significant means were separated by Duncan’s Multiple Range Test (Steel and Torrie. 1584).

RESULTS AND DISCUSSION

Dry weed biomass (g m™)

The data recorded for the parameter (Table-1} revealed that D: (June 18) seeding gave the |owest
while. D1 {May 9 produced significantly highest weight of dry weed biomass (g m “y during bath the
years However. during 1999, D- was at par with D> and D-. while during 2000. D, did not differ
from Da, and D- was at par with D- for the trait, statistically Variety KS-282 produced the lower dry
weed biomass during 1989 and 2000, though during second year KS-282 and IF-9 were at par
statistically for the dry weed biomass. This might have been due to the difference in the soil fertility
under the experiments dunng the trial years and difference in the weed flora.

Table 1. Dry weed biomass (g m?) as affected by different seeding dates and varieties in

direct wet seeded rice culture during 1999 and 2000. L
_ 7999 ) - ; oo 7T
Dates | | Vareties [ Mean | Dates | Varieties '
i [ IR6 ~ IR9_' KS-282 MR6 | IR9 | KS282 | Mear |
" fay03 , 750b  850ab 50Gcd 700a | May0§ 1000 | 107.0 1150 [ 107Ca |
| May19 | 560c_ 900a ; 450cd ‘ 640a  Mayl10 | 860 1100 930 96Cb
May29 | 760b | 820ab | 430d ; 670a | May29 | 930 101.0 950 . 960b
Jung 08 | 400d | 260e | 200ef__290b | June08 . 800 _ 800 0o |
June 18 250e  120f | 160ef 180c Jumel8 560 | 680 850 !
Means | 540b 1 59.0a - 350c¢ | Means | 790 b 93.0a , 880ab

[ . : . . . . R
Means followed by the same letter(s) are non-significant by DMRT at 5 % level of probahility

Number of panicles m™ in rice )

Data recorded on the number of panicles m “ (Table-2) showed that more number of panicles were
ohserved when seeding was done on June 18 (D<)} and the mimmum number of panicies were
iecorded in D, (May 9) seeding during both the years Though duiiig 1863, D did not differ from
) and D- while, D« was at par with Dy statisticalty, for the parameter under reference. IR -6 gave
the maximum number of panicles during both the years. However. during first year of the triai IR-G
was at par with KS-282 for the trait. The results agree with those reported by Awan (19881 and
Gandapore {1889). The former researcher ohserved non significant difference bewwee: ithe number
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of panicles produced by IR-6 and KS-282, while the later observed significant difference hetween
the number of panicles of IR-6 and IR-% varieties of rice.

Table 2. Number of panicles (m?) as affected by different seeding dates and varieties in
_ direct wet seeded rice culture during 1989 and 2000. -
e 1889 e ____ 2000 -
Dates Vaneties & Mean Dates o V_a_r@t_[es
i .. IR8 RS KS282 | IR-6 [ __1RG_[ KS-282 | Mear
May 09 T 395 ef 425de J[_4_:__{Ocd | May 09 | 4a4g 446fy 429 gh
| May 19 | 434cd ' 408d | May 19 | 48'de _ 420h  4471fg , 449
- May28_ i | 4%8ad 430cd | May29 | 473de | 463ef | 472de [ 477c
. June 08 __4_f_5§_a_b_c____ 423de  463abc__ 457 ab | June 08 Bas L 486d . 896c
S June 18 | 4823 460 a-d , 474ab  472a | June 18 773 a B00bc | 6806
Means | 457a 396b | 4498 i Means 572a | 483c | 5260p

Means followed by the same fetter(s} are non-significant by DMRT at 5 % level of probab|l|ty

Number of spikelets panicle”

The data indicated {Table-3) that Ds (June 18) seeding gave more number of spikelets per panicle
than early seeding during both the years. However. during 1999, Dy, D: and D~ were at par. whie
Ds and D. did not differ from each other for the number of spikelets. During 2000, D and D were
al par statistically for the trait KS 282 produced more spikelets during bath the years. However.
during 1998, K§-282 was at par with iIR-6 and during 2000. IR-6 and IR-9 did not differ from each
other for number of spikelets per panicle. This may be due to the difference in the rnean
temperatures. humidity. the soil and the weed fiora in either year of the trial. 1he results agree with
the findings of Hassan et af. {1999) and Awan et afl.. {2001) who observed that K5-282 produced
significantly higher number of spikelets than variety IR-6, thaugh statistically at par but numerically
higher than those produced by IR-9.

Table 3. Number of spikelets panicle" as affected by different seeding dates and varieties
in direct wet seeded rice culture during 1999 and 2000.

. 1988 S moe e

Dates  Varetes ~ "Mean | Dates  _\Varieties | Bean

: IRE 1 R4 B2 ! __[R9 Ks28z

May 0y | 2? P14 “[1eg D idie  !e2ae
May * 9 ] SR _esn o rswd jrila
May .49 _‘_2_&_ L 132e | 153D e
Jung 08 T 133__ 133 _ 1d4c - 154ap 1450
June * 5__' 141 136 June 18 146 153b 158a __ 152a
Means 13182 1262b 13204 Means __ 130b 129b 147 &

Means followed by the same | etter(s) are non- significant by DMRT at 5 % level of ¢ probab.!ﬂy

Sterility percentage

Similar trend of sterility percentage was observed during both the years {Table-4). Mimmum sterility
was observed in Ds (June 18) seeding, while D- (May 9) seeding gave the maximum sterile
spikelets during both the years of studies. However, first three seeding dates were at par with one
anather statistically and Da and Ds also did not differ from each other for sterility percentage during
both the years. KS-282 produced minimum sterility percentage during both the years IR-6 and IR-9
did not differ from each olher statistically, during 1999, whereas during 2000. all the varieties were
at par with one another for the parameter under study. Comparatively, higher stenlity percentage
auning the second year may be due to the difference in the mean temperature and humidity during
the two seasons. The results are in accordance with the findings of Javed et al. (1879), Awan
(1988), Hassan et al., {1999} and Awan ef al.. {2001},
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Table 4. Sterility percentage as affected by different seeding dates and varieties in direct
wet seeded rice cultur. during 1999 and 2000.

_ . 1999 o : . 2000

| i Vaneties , o Varieties |

s Dates  © RS | IR-9 [ KS282  Mean ' Dates ° RG | IRQ  KS.282  Mean

Mayls 2t3 232 185 209a  May03 288 _ 29% 273  2Bda__
May ‘¢ | 196 | 247 | 163  203a; Mayig 265 _ 299 ' 260 | 275a !
flay 29  2*8 223 18  201a  _May29 ' 269 __ 282  Zei  27'a
SCeTE ST 127108 127p 0 June 08 253 250 | 24 P
June 18 120 112 | 97 '509b | Juwe18 | 248 241 | 236 | 242n
Means 77a ' ‘68a  14cn _ Means | 265 | 273 : 254

“Means followed by the same letter;s] are non- sighificant by DMRT at 5 % level of probabnny

1000-grain weight (g)

ihe data in Table-5 reveal that D- (June 18) seeding had significantly heavier grains than alt the
early seeding dates dunng both the years of the tnal. However, D, D:; and D, were at par for gran
weight during both the years. while D. did not differ from D. for the trait during 2000 KS-282 gave
tugher weight for 1000-grains dunng both the years. however. during second year this vanety was
different statistically from |R-8 and IR-8. These findings agree wilh the work reported by Awan
(1488) and Hassan ef a/ . {1999

Table 3. 1000-grain weight (g) as affected by different seeding dates and varieties in direct
wet seeded rice culture during 1999 and 2000,

- 1969 S oo
' Vaneties ] . __Varietes |
Dates IR-8 IR-9  K3-282  Mear Dates IR-6 IR-9  K5-282  Mean

May 39 | 253 2409 _ 263ct 252c | MayG9 J67bc , 240fg

24Gefg | 251 ¢
May 19 | 270a-d | 234g _ 2670 | 2570c ' May19 | 2451g | 26 0b-e | 26.9ab  258bc
May 29 25 7ef 2373 28 7u-e 25 3¢ May29 252del 23 6g 271a  253nc

June D8 | 257ef | 26 0Cgel | 27 3abc . 2630 | June 08 _ 266bc _ 254cf | 26 Tbed 26 Oap |
Jare18 | 280a  267b-e  277ab | 274a  June 18 260b-e 275 | 254ct  263a

eans 2630 243c 269 _ Mears 258 253 7 280

i-ans followed by the same letter {s) are non- 5|gmf|canl by DMRT at 5 % level of probabmty

Paddy yield (t ha")

i (June 18) seeding produced significantly tugher paddy yield than all the seeding dates. however,
1 was statistically at par with Dz durning both the years (Table-8) The firsl three seeding dates also
4id not differ from each other for the paddy yield duning both the years of the trial KS- 282 produced
maximum yield (76t ha '} during 1899, but was statistically at par with IR-6 (6.8 t ha "}, Similarly,
KS-282 produced higher yield (7 06 t ha '} numerically, but did not differ from those given by IR-6
and |R-8 during 2000. Comparatively, higher paddy yield obtained during 1999 than 2000 could be
altributed to lower sterihty percentage and dry weed biomass as well as higher weight of 1000-grain
during 1989 experimentation. The results are in accordance with those of Awan (1988). Pande and
(;autum {1988) and Hassan et a/., (1999).
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Table 6. Paddy yieid {t ha'1] as affected by different seeding dates and varieties in direct
wet seeded rice culture during 1999 and 200@_____

.. 1999 [ o 2000 - ;

| [ __ Vareties ; i ~ Varieties ¥ !
_ Dates . IR6 . IR-g KS 262  Mean ~ Dates IR-6 iR9 KS_@_S_z__i Mean !
. May 09 1 57 43 6.7 56hb May 09 51 50 58 | 5 b
Mayi9 'l 83 38 | 72 | 580 | May19 | 63 | 46 | 65 | 6o
_May29 . 58 47 | 72 . 59b | May29 59 5.1 63 | S8b
June 08 78 , 82 85 82a June 08 76 77 | 82 | 78a

June18 . 82 | B5 8.7 854 | June 18 79 | 82 1 &3 T 8ia
Means | 68Bab | 59b 76a Means 6.6 52 R A I

Means followed by the same letter (s} are non-significant by DMRT at 5 % level of probabiity

Straw yield (t ha™)

The data in Table-7 revealed that D. and D. were at par with each other tor straw yieid but
significantly higher than the remaining three dates during both the years. K5-282 gave significantly
higher straw yield during 1999 but was at par with IR-6 and IR-9 during 2000. Higher straw yield
during 1999 than that durning 2500 may be due to more plant height because of different sait fertility
tevels between the triat years. Similar, results were reported by Hassan ef al., {1999) and Awan et
al.. {2001).

Table 7. Straw yieid (t ha'1] as affected by different seeding dates and varieties in direct
wet seeded rice culture during 1999 and 2000.

1999 2000 e
... Varieties o Varetes
Dales  IR6 IR-9 KS-282 | Mean | Dates IR-6 IR-G  K5:282  Mear
| May05  136def | 110fg | 169ad | 136b | May09 ; 128 123 109 1186
- May 19 | 1aicf | 99g | 16.9abc | 13.6b | May 19 149 | 112 -132  131b
May29 | 144be | 113efg ' 169abc | 142b [ May 29 147 [ 122 | 122 131b
June D8 | 17 0abe | 17.7ab | 186a 17.8a | June 08 164 149 157 157a
June 18 ' 170abc | 17 2abc 1854 17.78 | Jdune 18 17.0 151 | 1689 6.3
Means @ 152b 1358 ¢ 173a Means 151a | 131b | 138ab

Means followed by the same letter (s) are non-significant by DMRT at 5 % level of probability.

Harvest Index

Similar trend of harvest index was observed durmg both the years (Table-8). D. and D:. were at par
with each other but significantly higher than D;, D; and D, for harvest index during both the tniat
years. The varieties did not differ from one another during both the years. The results agree with
those reparted by Awan {1988} and Awan ef al., (2001},

Table 8. Harvest index as affected by different seeding dates and varieties 1n direct wet
seeded rice culture during 1999 and 2000.

9w T ewe T
! : Varieties : ! Varieties :
PoDates tips C Ro |Kksze2 ) Mean Oates  ——jms | iro  Kagez M
"May09 | 244 - 283 | 295 | 291b : MayO§ | 287 289 288 __ 78Bb
_May19 | 296 | 27.9 237 | 291b May 19 295 | 289 | 287 _ 280b
S May29 | 288 | 252 298 2925b May 29 289 204 | 289 2906
bJdune 8 | 319 3186 313 3163 June 08 317 308 1 305 . 309a
“June i@ 324 | 324 314 | 321a June 18 522 ;316 | 308  315a
Means | 30.4 299 | 303 | Meang 322 | 2% 285 i

Means followed by the same letter (s) are non-éigniﬂcam by DMRT at 5 % level of probahmty
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CONCLUSION

s concluded from the two year studies that no systematic trend was observed for the yield and
weld components when direct seeding was done on May 9, 18 and 29 while, seeding on 8" and
18" of lune affected the yield parameters significantly and also produced lower dry weed blomass
KS-282 variety of rice planted during second week of June produced the highest paddy yield (t ha

L8
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