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Abstract: To identify allelopathic rice, 102 Bangladesh rice cultivars (42 high yielding and 60 traditional
cultivars) were screen out using laboratory donor-receiver bioassay. Cress (Lepidium sativum 1..), lettuce
(Lactuca sativa L.), bamyardgrass (Echinochloa crus-gaili (L.) Beauv.) and Echinochloa colonum (L.) Link
were used for bioassay as test plants. High yielding rice cultivars, BRRI dhan37, BRRI dhan30, BR26 and BRRI
dhan38, respectively, had the most significant inhibiting effect on the growth of cress, lettuce, barnyardgrass
and E. colonum. Traditional rice cultivars, Goai and Jogly, respectively, showed the highest inhibition on the
growth of cress and lettuce. Kartikshail had the most sigmficant intubition on the growth of barmyardgrass and
E. colonum. Although none of the rice cultivar had strong intubitory activity on all of the test plant species,
several rice cultivars inhibited the root and hypocotyl/shoot growth of all the four test plant species and a lngh
vielding rice cultivar, BR17 marked the greatest inhibitory activity with an average of 39.51% of the growth
mhibition on roots and hypocotyls/shoots of cress, lettuce, barnyardgrass and £. colonum. The present
research suggests that BR17 is the most allelopathic in 102 Bangladesh rice cultivars and may be one of the
candidates for research programme of Bangladesh rice allelopathy for isolation and identification of
allelochemicals.
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INTRODUCTION

Maximizing the world agricultural efficiency depends
largely on controlling a variety of disease and pests,
especially weeds. Weeds are the major constraint in crop
production. This problem has traditionally been solved by
hand-weeding. Presently, access to herbicides is helping
in decreasing the weed problem. However, increasing farm
labour costs and environmental concerns about pesticide
usage make it mereasingly important to find alternative
and sustainable weed management methods. One of the
ecological strategies of weed control, allelopathy, has
drawn a great deal of attention. Allelopathy 1s defined as
any process nvolving allelochemicals produced by
plants, algae, bacteria and fungi, which influence the
growth and development of plants, including positive or
negative effects. Many weed scientists have attempted to
explore allelopathy directly as a weed management
strategy through screening for allelopathic traits in
germplasm of crops. Furthermore, the application of rice
allelopathy in mtegrated weed control will enhance the

competitive ability of the rice crop and thereby reduce or
delay the need for applying herbicides (Lin ef al., 2000,
Lin and He, 2003).

The first observation of allelopathy in rice was
made in field exammation in Arkansas, USA i which
about 191 of 5,000 rice accessions inhibited the growth
of Heteranthara limosa (Dilday et al, 1991). This
finding led to a large field screening program. Similar
attempts have been made m some other countries and
many rice varieties were found to intubit the growth of
several weed species (Hassan et al., 1994; Tamak ef al.,
1994; Chou, 1995; Olofsdotter ef al., 1995, Navarez
and Olofsdotter, 1996, Chung et al., 1997, Dilday et al.,
1998, Mattice et al, 1998, Ahn and Chung, 2000;
Rimando et al., 2001). Tn addition, allelopathic potential
has been also reported from mnumerous crops like
barley (Lovett and Hoult, 1975), cucumber (Putnam
and Duke, 1974), ocats (Fay and Duke, 1977), rice
(Kato-Noguchi et al, 2002), sorghum (Nimbal et al.,
1996), sunflower (Leather, 1983) tobacco (Patrick et al.,
1963) and wheat (Wu et al., 1999).
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Rice is the principal food crop of Bangladesh but
vield of rice is low in comparison to other rice producing
countries due to various reasons of which severe weed
infestation is one of the major reasons (Mamun, 1988). In
Bangladesh paddy weed is controlled by mostly hand
pulling and infrequently Tapanese rice weeder. However,
labour cost is very high and weed control is often
mnperfect because of lhimited budgets for hiring labour
and unavailability of labour during peak periods. Since
Dilday et al. (1991) and Kato-Noguchi et al. (2002)
reported some rice accessions possess allelopathic
activity in weed suppression, rice allelopathy may play an
altemative to control weed in paddy ecosystem. The
present research was, therefore, undertaken to screen out
the allelopathic potential rice cultivars of Bangladesh by
using laboratory bicassay.

MATERIALS AND METHODS

This research was conducted m the Laboratory of
Biochemistry and Food Science, Department of Applied
Biological Science, Faculty of Agriculture, Kagawa
University, Japan during the period from November 2006
to April 2007. Forty two high yielding and 60 traditional
cultivars of Bangladesh rice (Oryza sativa 1..) were
selected for screening out of their allelopathic activities
(Table 1). High yielding rice cultivars are short stature,
leaves are dark green and vertical. All leaves receive
sunlight and their productivities are ligh. Grain yield 1is
almost equal with straw weight. Traditional rice cultivars
are long stature and lodge easily. Theiwr leaves are light
green and horizontal and lower leaves are covered by
upper leaves. Thus lower leaves do not receive enough
sunlight and their productivities are low. Grain yield is half
of straw weight. The seeds of these rice cultivars
were collected from Genetics Resource Division (GRS),

Table 1: Bangladesh rice cultivars used in this research

Bangladesh Rice Research Institute (BRRI), Joydebpur,
Gazipur, Bangladesh Tnstitute of Nuclear Agriculture
(BINA), Mymensingh and farmers of Patuakhali and
Dinajpur districts of Bangladesh. All the rice cultivars
used in this study were non-sticky and indica rice. Cress
(Lepidium  sativim), (Lactuca  sativa),
bamyardgrass (Echinochloa crusgalli) and Echinochloa
colonum were used as test plants since cress and lettuce
are often used as model plants for biocassay and
barnyardgrass and E. colonum are important paddy
weeds.

For breaking dormancy rice seeds were kept in drier
at 45-48°C for 7 days. Then the seeds were soaked in
distilled water. After 24 h scaking the seeds were sown on
a sheet of moist filter paper (No. 2; Toyo Ltd, Tokyo,
Japan) at 25°C in dark. After 48 h the seeds were
transferred to a growth chamber with a 12 h photoperiod.
After 48 h, the uniform germinated rice
seedlings were transferred (six rice seedlings per Petri-
dish) to 55 mm Petri-dishes each contaming a sheet of
filter paper moistened with 2.5 mI. 1 mM phosphate buffer
(pH 7.0) and grown for further 48 h. Then ten seeds of
cress, lettuce or ten germinated seeds of bamyard grass
or E. colonum were sown on the filter paper m each Petri-
dish, allowed to grow with the rice seedlings under the
conditions as describe above. Each treatment was
replicated two times. After 48 h, the lengths of the
hypocotyls/shoots and roots of cress, lettuce,
barnyardgrass and E. colonum were measured with a
ruler. Control seedlings were incubated without rice
seedlings m the same way. Percentage mhibition was then
determined by the formula (Lin et af., 2004):

lettuce

another

Inhibition (26) = [Control plant length - Plant length incubated with nce}><100

Control plant length

A ttest was performed between control and
treatments (L1 ef al., 1993).

Traditional cultivar

High vielding cultivar

Radshabhog Deshibalam Jhingashail Manikjour BR1 BR17 BRRI dhan35
Baron Dhepa Jogly Marichbati BR2 BR19 BRRI dhan3é
Rashfil Dhepa2 Jotabalam Matiagorol BR3 BR20 BRRI dhan37
Bashiraj Dudhkalam Kachamota Mohanbhog BR4 BR21 BRRI dhan38
Bashmoti Dudhlaki Kalamanik Motaman BRS BR22 BRRI dhan39
Binnaful Dudshor Kalizira Nizershail BR6 BR23 BRRI dhand0
Biroi Tular Kartikshail Pajam BR7 BR26 BRRI dhand2
Buta Gabura Kataribhog Pashushail BRS BRRI dhan27 BRRI dhard3
Chandon Gangasagor Kazliboro Patnai3l-675 BR9 BRRI dhan28 BRRI dhand5
Chikon aman Ganjia-3 Khoiyaboro Pusur BR10 BRRI dhan29 Binadhan-4
Chiniatop 397 Goai Kumari Rajashail BR11 BRRI dhan30 Rinadhan-5
Chiniatop398 Gobolshail Lakkhidigha Sadajiral 9-287 BR12 BRRI dhan31 Iratomn-24
Chinigura Gobrijoshua Lalaman Shakkhorkona BR14 BRRI dhan32

Chinisagor Hashikalmi Madhabjota Shoma BR1S BRRI dhan33

Choiyarmira Jarmnainar Maliabhangor Tepiboro BR16 BRRI dhan34
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RESULTS AND DISCUSSION

One hundred and two Bangladesh rice cultivars were
divided mto two groups such as the high yielding
(42 cultivars) and the traditional rice (60 cultivars) and
their allelopathic effects were determined by using
laboratory donor-receiver bioassay. Laboratory bioassay
1s useful and necessary for the first stage of allelopathic
investigation in rice cultivars, since laboratory bioassays
are the most convenient, effective and simplest way to
estimate the allelopathic potential of rice and various rice
cultivars can be examined mn a limited time and space all
year round (Khanh ef al., 2007).

Out of 102 rice cultivars, 22 high vielding cultivars
and 29 traditional cultivars minbited cress root growth at
1% level of probability. Three high yielding rice cultivars,
BRRI dhan37 (53.25% inhibition), BR5 (53.24% inhibition)
and BR20 (53.23% inhibition) showed more than 50%
growth inhibition on cress roots. Nine high yielding rice
cultivars mhibited the cress root by 40 to 50% and 14 high
vielding rice cultivars inhibited the cress root by 30 to
40%, respectively. Five traditional rice cultivars, Goai
(55.79% 1inhibition), Kachamota (53.36% inhibition),
Kazliboro (51.48% inhibition), Dudhlaki (51.20%
inhibition) and Manikjour (50.57% inhibition) showed
more than 50% growth inhibition on cress roots.
Moreover, 13 traditicnal cultivars exhibited 40 to 50%
mnhibition on cress root and 17 traditional cultivars had
30 to 40% inhibition on cress root. Eleven high vielding
rice cultivars and two traditional rice cultivars inhibited
the growth of cress hypocotyl at 1% level of probability
being BRRI dhan37 the highest (34.40%). The growth
inhibition on cress roots by rice was relatively greater
than that on cress hypocotyls. High yielding rice cultivar,
BRRI dhan37 had the greatest activity with an average of
43.83% of the growth mhibition on cress roots and
hypocotyls (Table 2, 3).

Three high yielding cultivars, BRRI dhan30 (94.02%
hypocotyls, 90.00% root mhibition), BR22 (83.33%
hypocotyl and 90.32% root inhubition) and BR17 (56.52%
hypocotyl and 58.42% root inhibition) and one traditional
rice cultivar, Dhepa (88.89% hypocotyl and 47.62% root
mhibition) had highest mhibitory activity on lettuce
seedlings. Three high yielding rice cultivars, BRRI dhan28
(41.18% hypocotyl and 56.73% root inhibition), BRRI
dhan32 (50.00% hypocotyl and 47.69% root inhibition)
and BR2 (44.44% hypocotyl and 64.79% root mltubition)
and two traditional rice cultivars, Baron (63.64%
hypocotyl and 65.43% root inhibition) and Buta (50.00%
hypocotyl and 60.12% root inhibition) had the second
highest mlubitory activity on lettuce seedlings. High
yielding rice cultivar, BRRI dhan30 had the lghest

22

activity with an average of 92.01% of the growth
inhibition on lettuce roots and hypocotyls (Table 2, 3).

Two high yielding rice cultivars (BR14and BR26) and
three traditional rice cultivars (Dular, Kazliboro and
Patnai31-675) inhibited the shoot growth of barnyardgrass
more than 20% (Table 2, 3). Four high vielding rice
cultivars (BR17, BR26, BR9 and BRI14) and three
traditional rice cultivars (Kazliboro, Dular and Lalaman)
inhibited the root growth of barnyardgrass more than 40%
(Table 2, 3). Traditional rice cultivar, Kartikshail (70.53%
inhubition), showed the lughest intubitory activity on the
root growth and had the greatest activity with an average
of 42.04% of the growth inhibition on barnyardgrass roots
and shoots (Table 3).

Seven high yielding rice cultivars, BR17, BRRI
dhan29, BR20, BRRI dhan34, BR9, BRRI dhan40 and BR7
and two traditional rice cultivars Badshabhog and
Chinigura inhibited the shoot growth of E. colonum
seedlings and 11 high yielding rice cultivars, BRRI
dhan38, BR15, BR21, BR26, BR17, BRRI dhan29, BR2,
BR16, BRRI dhan43, BR9 and BR11 and five traditional
rice cultivars Kartikshail, Badshabhog, Lakkhidigha, Buta
and Shomna mhibited the root growth of E. colonum
seedlings at 1% level of probability (Table 2, 3). Two lugh
yielding rice cultivars, BRRI dhan38 and BR135 inhibited
the root growth of E. colonum more than 50% and two
traditional rice cultivars (Kartikshail and Chimatop397)
intubited the root growth of E. colonum more than 50%.
BRRI dhan38 (75.31% inhibition) showed the greatest
inhibitory activity on the root growth and had the greatest
activity with an average of 42.94% of the growth
inhibition on E. colonwm roots and shoots (Table 2, 3).
Considering the root growth inhibition of test plant
species Iratom-24, BRRI dhan30, Kartikshail and BRRI
dhan38, respectively, had the highest inhibition
on the root growth of cress, lettuce, bamyardgrass and
E. colonum (Fig. 1). However, rice cultivar BR17 had the
highest average growth inhibition (39.51%) on the test
plants species followed by BRRI dhan?8 (33.70%), BR22
(33.08%), BR26 (31.94%), Kartikshail (30.96%) and BR23
(30.85%) among the 102 rice cultivars (Fig. 2, 3).

The use of allelopathy was considered as a potential
and environmentally friendly means of weed control in
agricultural crop production. Rice has been extensively
studied with respect to its allelopathy and a large number
of rice varieties were found to inhibit the growth of
several plant species when those rice varieties were
grown together with these plants (Dilday ef al, 1998;
Olofsdotter et al., 1999; Azmi et al., 2000, Khanh et al.,
2007). In this experiment, both some of high yielding and
some of traditional rice cultivars were found to have
allelopathic activity agamst cress, lettuce, barnyardgrass
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Table 2: Effect of high yielding rice cultivars on the growth of hypocotyls, shoots and roots of cress, lettuce, barny ardgrass and Echinochioa colonm

Percent inhibition

Cress Lettuce Barnyardgrass E. colonum
Rice
cultivar Hypocotyl Root Hypocotyl Root Shoot Root Shoot Root
BR1 5.75+4.318 23.53+£10.00% -10.50+0, 542 -81.40+3, S -10.0044, 35 10.53+8.64 14.29+2 5% 0.70+0.945
BR2 20.56£3. 2% 26.49+£12. 71 44,4440, 785 64,793, 3o 8.27+5.51% 35.62£11.7%* 4.03+4. 005 39.87+5. 2% **
BR3 13.39+7, 288 24.22+5.61° 46, 67+0.8%* 41 865, 6% 19.38£5.1%%% 32 4345 GH# 8.70+2 71 13.60+10.2855
BR4 -5.49+4 25 -23.67+13.9 6.67+0.04° -83.3348 1+ 9.86+5.31 30,5046 4 19.12+4.3% -0.38+4, 315
BRS 2081441 ** 53.24+£12.6%** 16.67+0.8" 5.71+4. 94 10.67+4. 7% 1841411.7#* 4.84+4.11 14.67£9.6"
BR6 8.424+3.0M 4,860,945 25,0040, 7 3.3342.3% 6.99+4. g1 26.07+13.5% 1.77£1.5" -17.734£9.285
BR7 0.804+4, 51 -1.68£1.3% 33.3340.8* 28.28+5.6% -9.8545.1% 21.63+£15.6" 144042, 75 34.81+£10.2%
BRS8 21.56+4. 5% 29.81+14.21 18.18+0. 7% -4,88+3, 348 11. 7644, 51 23.42+13.8" 12.074£3.6% 23.08+£12.11%
BR9 18,9542 5%+ 35.224£7.2%* 21.4340.7# 48.6543.0%%% 15.8643.5%%  43.07£11.1%** 16,7042 7#+ 30.89+8.6™
BR10 2,04+2, 21 -23.84+8.9N8 30.77+£0.8* 61.865. 0+ 1.50+3.01% 18.32£13.19 6.73£3.5% -35.96£11.9"
BR11 8.06+5.21° 304440 8*%* -6.67+0.5° 20.50+£6.3 7.25+4 7 15.00+4.0°° 8.43+5.0M 28.5747.0%%
BR12 17. 1445088 49.17+18.0%* -6.25+0,945 -9.86+1.15¢ 5.2044. 015 19.65+8. 7+ 6.58+4. 585 4.73+1.58
BR14 23.38+£3.4% -7.02+4, 285 25.00+0.8* -46.67+4, 84 21,434,004 40, T 3H** 15.15+£3.6% 0.00+0.64
BR15 7.87+2. 415 33.14£7 4k 15.79+0.4* 22,3346, 215 12,7445, 85 33.20£9, Tk 15.38+2.41 51.25+5.1%*
BR16 25.56£5. 0% 39.91+£12.3%* 44 8340, 9 #+ 22,5249 25 5.33+5.21% 19.05+5.188 20.12+5.7 39.82+6.1%**
BR17 23.08+3.6%* 474240 Ok b* 56.5240.6%** 58,4243 ek 14.40+5.1% 46,5840 Thb* 26,5243 7% 43 1540 JhkE
BR19 -10.53+3.7° 15.72410.4% 37,5040, 0%* 28.13+4 95 7.6315.6'% 25.70410.3% 10.08:2.7 29.08+7.8*
BR20 2442442 53.23L8.8%** 23.08+0.8" 30.76+5. 5% 4,936, 4% 8.91+6.0M 255543 7%k 34 784126
BR21 13.2743.9% 33.65410.0* 28.57+3.8% 18,6045, 34 4.35£5.6% 11.8947. 748 8.7443 415 45,030, 0*
BR22 11.3543.6% 38,801 7.8%+ 83.33+0,9% 90.32+4. 9% 16, 18+7. 6% 21.99+5.5% 5.16+2.8% -2.60+1.2%
BR23 28.454.1 ** 49.79+£13,0%% 30,1340, 0% ** 62,04 5, T 19.5044.8* 26,858 3% ** 1.92+4.6" 19.134+11.08
BR26 21.15t4.4% 35.87+10.1% 37,5040 9k 40.40+5.9%#* 20,00£12.4%%  4561£13.1%+*  11.04+4.1" 43,9448 34+
BRRIdhan27 15.38+6.1™ 14.43£14.2% 5.88+0.8" -59.26+6.4 ** 15.00+3.9 13.31£11.3% 14.17+£3.2% 4.64£9. 7
BRRIdhan28 26.42+3.4 %% 48,58+, T 41,18+ 07 *# 56. 7344, 4 19.15+5.6% 26.15+12. 7% 18.64+3.5% 32.74+10.8*
BRRIdhan29 28.21+£5.3% 46, 19+13.7%* 18.18+1.11¢ -38.30+7.1* 19.88+4.5%%  39.67£10.3%%%  25604£2.6%** 40,8040 1 ##*
BRRIdhan30 -1.18+6.64 -2.92+1. 748 90,0040, 6% ## 94,0243 4 14. 1045, 585 19.35+13.85% 22.84+5.7* 15.25+13.55
BRRI dhan31 6.90+5. 745 40.22414.5% 5.00+0. 54 15.98+7.8145 15,7147, 55 38161 5.9k 2.824+1.7 7.78+4, 515
BRRI dhan32 1.03£3. 7% 21.58k14. 08 50.00+0, 9% 47.69+6.0% -3.38+0.8™ -8.86+5.01° 2.27+1.8% 4.68+1 4
BRRI dhan33  32.26+4.8% 22.82:+12. 48 25.00+0.8* 17.81:+4.4%° 17.65£4.3% 25254127 13.08+3.9%  .13.57+10. 7
BRRI dhan34  14.80+]1.9%#* 33,1650, 7 0.00+0.6" 0.80+4. 8% 188344 1% 26,13£0.0%** 22.1343.9%% 2.88+1.44
BRRI dhan35 14,1944, 31 20.00£13.0M 6.25+1.21% -52.1746.4 % 17.6944. 8% 373748 3%k 5.56k2.4M 0.204+4.21
BRRI dhan3o -4.65+3.0M° 37.80£12.0% 14.2940.443 -15.9643. 6% 1.91+£0. 7% 23.90411.5% 0.494+5.11% 0.49+4, 545
BRRI dhan37  34.404£3.4%%% 53 254]2 Ok -7.14+0.6" -26.88+5, 74 -2.9041. 6% 1.224£0.5% 7.87£3.08 11.98+10.5%
BRRI dhan38  23.53+4.0" 38.15+11.9% -40.00£1.0° 12.73£7.8% -0.82+0. 4 38.28+12.6%* 10.56+3.3% T5.31£8. 5k*
BRRI dhan39  10.68+3.4™ 44, 35+8 3k -33.33+0. 5% -142.3 144, 1 -15.79+4. 8% 20.31+12.5% -7.63£3.3% 19.66+8.5
BRRI dhand0  26.21+3.8%** 36.59+14.6%* -11.76+0.64 -65.38+7, 1 8.28+3.6% 10.66+1.64 15,7542 7 20.86+8.41
BRRI dhand2  16.50+3.2% 4332410, 6% -25.004+0.8% -50.79+5.5% 2.88+3.71 6.024+1.8 13.56£2.9% 3.55k1.9%
BRRI dhand3  23.60+3.9% 373640 3 7.14£0. 79 41,844 5H%% 184043 4%% 37661121+ 21.65+3.3% 37.2346.3%%
BRRI dhan45 13.40+2.3* 33.21£12.0%* 11.76+0. 545 -29.09+5.2% 13.3844. 71 1.39+1.158 5.97+3.71 2.21+9.088
Binadhan-4 20.2245.4% 17.73+4.6° F7 RO 5 ** 58,3327+ 54140 0.00£0.6% 10.81+2.2% -18.60+3.6%
Binadhan-5 10.1143.3% 36.02£9.3%* 25.00+0.6% 33.9614.6 18.0044.9% 26.38+13.7* 27.50+1.7% 16.67+3.24°
Iratom-24 26.263.0%* 49,7740 ghb* 5.56:£0, 51 9.09+5.0M 1.374£5.6% 1.83+£0.6" 2.9441.5% 13.0+2.8%

-1 Indicates promotion of growth, NS: Nat Significant, *Significant at 5% level of probability, **Significant at 196 level of probability and ***Significant
at 0.1% level of probability, Means from two replications with 20 seedlings for each determination are shown

and E. colonum. Inhibitions on root growth were greater
than those on hypocotyl/shoot growth m four test plant
species (Table 2, 3). Tt was also reported that allelopathic
rice cultivars strongly inhibited the root growth rather
than the shoot of paddy weeds (Olofsdotter and Navarez,
1996). In addition, allelopathic activity of rice was cultivar
and origin dependents and the Japonica type had higher
allelopathic activity than the Javanica type (Khanh et al.,
2007). In the present research, 102 Bangladesh rice
cultivars showed wide range of growth inhibition on test
plant species (Table 2, 3), which indicates that genetic

23

variability of the allelopathic trait may be widespread
among the cultivars.

Barnyardgrass is one of the most noxious paddy
weeds 1 the world since this weed competes with rice for
minerals, light and water and reduces the yield of rice.
Some of high yielding and traditional rice cultivars were
possess  allelopathic  activity
barnyardgrass and E. colonum (Table 2, 3). Traditional
rice cultivar, Kartikshail marked the greatest intubitory
activity with an average of 42.04% of the growth
inhibition on barnyardgrass roots and shoots. These

found to against
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Table 3: Effect of traditional rice cultivars on the growth of hypocotyls, shoots and roots of cress, lettuce, barnyardgrass and Echinochioa colorm
Percent inhibition

Cress Lettuce Barnyardgrass E. colonum
Rice
cultivar Hypocotyl Root Hypocotyl Root. Shoot Root. Shoot Root.
Badshabhog 15.8943. 95 36,5348 5%* 352040, 7% 51,1142, 6%%* 7.3443. 11 6.55£2.9 33,0444, 1%%% 40,9948, 1%+
Baron 10,4244, OF5 -24.00+9. 55 63.64+0.8%* 65.43+8.3° -9.24+3 81 -3.03+1.3% 2.86+1.2 24.06+7. 7
Bashful 6.67£2.8 45.67+8.6%** 15.38+0.6™ 51.06+5.8%* -3.8544.8% 24,4449 0% * 24.3945,1% 12.3145.8%
Bashiraj -8.6442. 21 28.06+8.6% 29.4140.6%* 40.54+6.5%* 47637 10.59+5.6% 14.63+£3.7% 7.94+4. 61
Bashmoti 3.41£2. 7 31.84410.4% 0.0040.5%  -129.4143.2%* 10,3444, 5% 13.33£10.2% 7.14£3.5% 4.31£1.4"
Binnaful -6.98+5.00 -19.71£10. 11 16.67+0.7% 30.99+4.4* -6.47+6,3% 1446117 6.87£3. 7% 6.41+1.94
Biroi -2.1344.8% 39.72412.0%* 21.05+0.6% 61.96+4. 6% ** 2204464, 13.534£9.9 -4, 963,31 15.53£9.1™
Buta 10.67+3. 7% 27.09+6.31 50,0049, 4% * 60.1246,5%** 15.51+5.5% 15.8044, 2% 12.99+3.61% 33.45+7.5%*
Chandon 0.78+1.9% 34,1245 94+ 27.93£0.8 48,9443 415 476427 33.86£11.9%%  -11.4242.9% 32.7616.20
Chikon aman ~ -23.96+5.4% -13.55+10.2% 57.1440.8%* 57.14+4, 9% 8.96+4. 8 2551+12.4* 8.13£3.6% 13.19+11. 7%
Chiniatop397 4.21+4, 5% 32.88+10.4% -57.89H1.2%%*  .20.00+7.8% 11.67+4. 7 27.16E10.4% 9.68+2.8% 53.25+10.9%
Chiniatop398 8.43+£2.21 32.14+6.1%* -13.330.7" -38.10£1.9%* 2.68+1.3%  22.96+£7.2%* -9.304+2.0% 18.97+9.8*
Chinigura 15.83+3.0* 42.30£10.2%* 5.5640,5M 9,73+4, 7 8.63+6.6"  21.85£10.3%*  18.58+4.3%% S7.0742.085
Chinisagor -2.22+4] 41 14,374,445 0.00+0, 7 -18.38+7. 4% 9.58+4. 7T 24.2010.2%* 9.52+2.21% 30.3043. 7%
Choiyamura 9,28+3.9%5 34.13+11.8% 11,7607 -12.7844. 7 10,904,455 30.37£11.9%% 12,5945 7% 20.8149.2M
Deshibalam 6.90=2. 7 16,5985 5.88+0.6"° -16.67+7. 45 4. 734345 1237+11.2% 16.42+2 8% 24.21+5.8%
Dhepa -2.3342.8% 1617£12.1% 88,8040, 7H#% 47,6242 TH** 7.63£3.9%  20.15£8.0%* 3.06£1.5%  -19.01£7.0M
Dhepa2 5.88£5. 1% 41.49+10.9* 0.00+0.6"° -1.88+1.7% -6.25+6,3%  15.41+4.55 10.00+3.31 42.86+6.4M
Dudhkalam 12.7944. 07 29.23£10.0% 11.11+0.6™ 14.0946.1™ 4.1443.0%  25.5345.0% 4.88+1.8% 12.86£3.1%
Dudhlaki 19.27+3.3* 51.20412. 5%+ 5.56+0, 7 3.85+1.9° 9224545 1830+11.9% 4.46+4. 215 29.1448.1*
Dudshor -4.0542.9% -19.2749.6" 0.0040, 7 -21.4343. (075 6.33£3.6"  13.7445.2" 7.56£3.5 16.08£11.9%
Dular 19.15+2.8* 45.45+8.1 ek 6.67+0,9° 27.91+5.44 2518445 43.06+10.2%4*  923+3 6% 29.91+7.6°
Gabura 7.07£2.0°5 40.61+£11.8%** 0.0040,8" 11.0046,3%5 6.67£5. 5% 3930£12.0%%*  (.00£0.9% 12.7046.6M
Gangasagor -1.35+0.9% -20.19+£10.9% -6.25+0.81° -8.77+7.9% 5.80+4, 9% 8.21+1.5% -6.90+3.3% 171174
Ganjia-3 -2.2741.1% -34.854£10.2% 0.0040, 5™ -85.14£6, 0% 0.97£1.1%  -13.6649.9°° 6.06+£4.2% 14.97£10.3%
Goai 22.47+4.1% 55.79+10.2% %+ 9.09+0, 5 -17.65+3. 45 902456 27.76£8.4%* -17.14+£2.95 0.000,84°
Gobolshail 10.874£3. 715 40.00=£9. 6%+ 11.11+0.5% -7.3445.0M 6.76£5.6"  23.6045.6™ 12.50£1.5 2.38£2.1
Gobrijoshua 6.82+2.8° 42.65+8.1#** 0.00+0, 7 36.94+5.8%* TOOET.OF  2672+11.2% 8.51£2.1% 2,903,114
Hashikalmi 9.80£3.6" 39.81+10.8%* 26.32+0,9% 31.11+7.4% 7754529 30.63£11.6%* S2.5642.8% -11.4549.28
Jamainaru 15.73+£2.8% 31.5249.8* -43.75£0.8% k0 11,7246, 55 0.00£1.3%  25.00+£9.3%* -22.50+2.6% 38.36+4.8*
Jhingashail 1.20£1.1% 26.92+7.9% -9.09+£0.6"° 16.674£2.0M -1.5940.7 24.79411.7%  -23.2641.9% 4.3544.6"
Jogly 16.67+£3.2* 38,9549, 3%* 69.2340.9% %% 7] 4343 4%k 6.09+3.3°  27.91+£8,9%* -2.00+1.7% -13.517.3%
Jotabalam 1.03£3.2 22.54412.6% -13.330.6" -71.154, Tk 10084379 2232411.3%  -224744.1% 2721469
Kachamota 21.51+3.3* 53,360, 8%+ 15.79+0.9% 7.89+5. 11 0,670,215 9,572,415 -8.89+1. 7% -8.06+5.6'°
Kalamanik 15.9644. (S 13.98£12.08 50.00+0,9% 45.00+£3.9%+ -1.61£3.71 6.35£3.5° 7.34£4.08 2.04+1.75
Kalizira 3,643,210 -15.9249.215 23.08+1.0* 5.69+3.31° 6.18+5.6  19.0£10.2* 11.90+1.61 30.36+1.9*
Kartikshail 10.4543.4M5 14.8144.1 13.3340.8" 42.05£5.6* 13.5546.3%  70.53£12.5%*%%  16.88+5.1' 66,078 3***
Kataribhog 21.78+3.1 ** 40,2546, 1#+* -10.53+0.8° -30.93£5.9% 191079 24.75+11.8* 13.33+1.21% 25.00+3.08°
Kazliboro 76029 51.48+11.4%%+ 7.69+0.6'° 22.89+5. 2 23.57+4.0%%%  46.75+8.1* 10.81+£3.41 18.52+5.3%
Khoiyaboro 13.2545.1™ 40.11+13.1% 14.29+40.5M5 -33.3342, 1% -1.38+0.9%5 30.72410.5%*%%  20.004+3.9% 24.1445.6"
Kumari 22,0044, 2+* 40.56+7.6%+* 0.00£0.6  -29.6346,3" -4 794219 170044, 555 9.09£3. 7% 18.60+£5.5M
Lakkhidigha  -10.84+3. 5% -23.13+£9.6% 0.00+0, 5 23.16+4.6* 9,004,455 27754129 12.07+3.51 40,006, 5%+
Lalaman 12.1243.2M5 50.00£10.2%%+ 0.0040, 7 -3.2741.1 14.79+4.3% 40,8247, 9%k 153844 445 47.06£7.2M
Madhabjota 5.21£3.8° 37.89+11.9%* 18.512.00 365945, 8% 10124579 19.40+4.8% -2.63+1 4% 10.00+5.00
Maliabhangor 8.73£3.3 35,4140 344+ 4.76+0.8° -17.5446. (075 11.114.6% 20,8949 5% 15.15£2.8% 12,9474
Manikjour 11,004, 093 50.57+13.0% %+ 22.22+0.5* 30.51+2.7* 115654 30.77£11.5%* 3,202 715 12,714,745
Marichbati 13.48+2.5* 37.67£11.0%* 0.0040, 7 4.92+2 3 7.1446.3"  39.66£10.3%%*  21.0542.9% 27.2744.6"
Matiagorol -2.06+3. 0 22.08+9.8* 0.00+0, 7 -29.63+6.4* 7.91+4.2° 28 63+£8.8%* 8.62+2.8% 11.49+9.84
Mohanbhog 12.1243.1M 5.83+1.4" 9.0943, 7 0.00£0. 7 4,48+, 415 4.8044. 07 7.32£3.9% -8.2444, 51
Motaman -5.68+4. 21 -16.89+10. 2% 13.3320.6" -2.38+3.7 7.83+4. 2% 17.44+13.0 0.00£0.45  -15.11+12.45
Nizershial 17.0544. 8% 32444755 7.6940, 7 16.83£5. 7 16.15+3.3%% 4.96+1. 7 -3.884+3.8% 12.904£9.9
Pajam 19.35+2.9* 39.45+9. 8% 28.57+0.6" -9.02+4, 7 -1.98+0.8%  18.63+10.1% 11.65+2.6% 17294874
Pashushail 18.27+£2.9* 31.15£7.0%* -12.504+0, 7 -15.7941 4% 12.23+3.2% 25.434£10.1%* 1.82+41.8%  -13.91+89"
Patnai31-675 3.55+5.00° 7.91+1.4% 13.04+0.6* -14.39+6, 7 2074462 10.99+2.1%° 23.28+7.8* -26.06+14. 21
Pusur 17.0244. 215 41.74+14.7% 0.0040, 5™ 38.93+5.8%#* 4.07£4.0%  2680+12.1%%  11.11£1.8% 10.96£6.0M
Rajashail 2.46=1.6"° -7.17£1.8% 27.78+0.8* 20.00+5.44 4.3042, 285 8.98+2 95 -1.1243.5% -6.36+4. 5
Sadajiral9-287 -7.5344.8° -52.414£11.2%* 21.43£0.8 4.86+5.4 16.2045.0% 5.08+1.9 11.8143.1%* -26.19+11. 5
Shakkhorkona  -7.92+3.5% -10.11+£9.445 30.00+0, 945 52.94+6.0* 14794521 38 5740 g+ 3.70£3.8% 6.94+1. 24
Shoma 12.77£2.4* 39.81+0.6%* -7.14£0.6" 3.81£3.4 4.5142.6% 32,8248 34+ 7.41£3.2% 27.38+6.8%*
Tepiboro 17.14+3.5% 42,2812, 2% 0.00+0.8° 29.93+7.6* 7.91+4.5%  20.91+12.9% 2.70£2.35 20.75+8.8°

-: Indicates promotion of growth, WS8: Naot Significant, *Significant at 5% level of probability, **Significant at 196 level of probability and
*#*+Sjgnificant at 0.1% level of probability, Means from two replications with 20 seedlings for each determination are shown
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Fig. 1: The highest inhibitory rice cultivars on the root growth of cress, lettuce, barnyardgrass and E. colomum. Mean
and bar (SE) from 20 seedlings for each determination are shown
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Fig. 2: Average percent of growth inhibition of four test plant species when grown with 42 high yielding rice cultivars
of varying allelopathic potential. Means from 20 seedlings for each determination are shown

cultivars may be important in developing allelopathic rice
cultivar through breeding programme (Olofsdotter et al.,
1999),

In this study, BRRIdhan37, BRRIdhan30, Kartikshail
and BRRIdhan38, respectively, had the most significant
mhibiting effect on the growth of cress, lettuce, barnyard
grass and E. colonum (Fig. 1). Although several rice
cultivars had strong allelopathic effect against one test
plant species, none of the rice cultivar had strong
mhibitory activity against the four test plant species used
n thus study (Table 2, 3). Chung et al. (1997), Dilday et al.
(1994, 1998), Hassan et al. (1994) and Olofsdotter et al.
(1999) also found that rice cultivars which were
allelopathic against a weed species were not always

which

allelopathic towards another weed species,

25

suggests that all allelochemicals released from rice plants
may not be able to mhibit all plant species. However, in
this experiment, there were several cultivars that mhbited
the root and shoot growth of all test plant species and
high vielding rice cultivar, BR17 marked the greatest
inhibitory activity with an average of 39.51% of the
growth inlibition on cress, lettuce, bamyard grass and
E. colonum (Table 2, 3).

The present research suggests that rice cultivar BR17
15 the most allelopathic among 102 Bangladesh rice
cultivars. This cultivar, therefore, may be one of the
candidates for research programme of Bangladesh rice
allelopathy for isolation and identification of
allelochemicals. Traditional cultivar, Kartikshail might also
be mnportant because of great inhubitory activity against
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Fig. 3: Average percent of growth miubition of four test plant species when grown with 60 traditional rice cultivars of
varying allelopathic potential. Means from 20 seedlings for each determination are shown

noxious paddy weed  bamyardgrass (Table 3).
Moreover, these allelopathic rice cultivars may be used
for cultivars having good weed-

suppressing ability would benefit farmers

breeding new
n rice

producing countries.
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