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ABSTRACT

The herbicidal effects of aqueous leaves, stem, root, hulls and straw extracts of eight rice cultivars from different part
at different growing stage were evaluated against germination and growth of seven weeds and rice, Experiments were
conducted to screen nine phenolic derivatives compounds in 3 rice cultivars (SakhalO1 straw, Sakhal03 straw and
Yasmin hull) using HPLC. The results showed that, the hull aqueous extract from Yasmin gave the highest reduction of
Brassica niger germination and fresh weight, it gave 66.65% and 23.72% decrease respectively. Sakha 103 leaf aqueous
extract at six-leaf stage and at flowering stage gave the highest reduction in plant germination to tested weeds followed by
Sakha 104 and Giza 177. Also within plants, Lactuca sativa was the most affected plant by the aqueous extract at six-leaf
stage followed by Echinochloa colonum. In addition, Echinochloa colonum was the most affected one by the aqueous
extract at flowering stage. Sakha 101, Sakha 102 and Sakha 103 were the most affected straw aqueous extract to ail plant
and weeds, followed by Giza 177 and Sakha 104 without significant deference between them. The HPLC analysis reveled
that, ferulic acid was abundant component in SakhalO1straw, Sakhal03siraw and Yasmin hull and the corresponding
concentration were 4.826, 5.401 and 2.097 mg/g, respectively. This study may be a key step for determination many
allelochemicals in rice cultivars and showed the effect of aqueous extracts for different parts of rice against some weeds.
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INTRODUCTION

Allelopathy is defined as the directly or
indirectly harmful or beneficial effects of one plant
on another through the production of chemical
compounds that escape into the environment (Fang
et al. (2009); Chen et al, 2008; Fageria et al. (2008);
(Kong, 2008) and Chung et al. (2001a). The term
Allelopathy was coined by Molisch in (1973) and as
a new method of weed control could lead to reduce
labor costs and increased efficiency Chung er al.
(2003).

The substances with allelopathic potential are
present in virtually in all plant tissues, ncluding
stem, leaves, roots and seeds, there substances
released through different processes such as
volatilization, root extraction, leaching and
decomposition of plant residues Reigosa er al.
(1999), Chung et al. (2001b) and Chung et al.
(2003), this phenomenon could be an alternative
weed control method. For example, aqueous extracts
of rice plant inhibited the growth of root and shoot
of lettuce (Lactuca sativa), alfalfa (Medicago
sativa), Digetaria sp. and duck salad Heleranthera
limosq (Salam et al. (2009), and Ebana et al.{ 2001).
Also, hull extract of 5 cultivars were highly
inhibited the barnyard grass seedling growth
Asghori et al. (2006). On, the other hand aqueous
methanol extracts of Bangladesh rice (Oryza sativa
L. cv. BR17) inhibited the growth of roots and
shoots of cress (Lepidium sativum), lettuce (Lactuca

sativa), alfalfa (Medicago sativa), timothy (Phleum
pratense), Digitaria sanguinalis, Echinochloa crus-
galli and Echinochloa colonum Salam et al.(2009).
Many positive studies of Allelopathy as a mean of
ecological weed control by selecting rice cultivars
with higher allelopathic potential have been
concluded (Ahn and Chung, 2000); Anjen et.al.
(2005); Ko et al. (2005), Uremis ef al (2005) and
Javaid et al.( 2006).

Weed management is a key element of the most
agriculture system, but there has been increasipg
herbicide resistance in weeds and wide spread
concern about adverse environmental effects from
herbicide use, Chung et al. (2003). For this reason,
the use of allelopathic rice varieties may provide an
alternative way to minimize the risk to
agroecosystems by serving in a complementary
fashion with herbicides.

Rice (Oryza Sativa), is one of the principal food
crop in Egypt, it is an annual summer crop, its
production is characterized by the heavy use of
fertilizers, herbicides, and pesticides, which may
lead to environmental problems in both water and
soil of the paddy field, some rice cultivars have
demonstrated for allelopathic potential against most
of the troublesome weed species in paddy fields
Asghori et al. (2006). .

Allelopathy can be used in weed management
in two ways. First, by selecting an appropriate rice
variety or incorporating an allelopathic character
into a desired crop variety. Second, by applying
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residues of straw or hull as mulches in a rotational
sequence that allows residues to remain in the field
Chung et al. (2003).

The objective of this study was to assess the
phytotoxicity of allelochemicals to seed germination
of many crops and weeds which were extracted
from different part of many rice species grown in
Egypt field and identification of allelochemicals
from rice hull and straw from some rice varieties
using HPLC.

MATERIALS AND METHODS

Eight rice cultivars, including Sakha 101; Sakha
102; Sakha 103; Sakha 104; Giza 177 and Giza 178;
Giza 182 and yasmin were grown at Khafr El-
Shiekh on Sakha research station farm in 2008
summer seasonthen harvested at different time
intervals. The plant samples were leaves, stem, root,
hulls and straw.

L. Aqueous extraction from rice parts:

According to Chung et al. (2000) root, stem
(3cm from the basal node) and leaves were sampled
from plants which grown in field at six—leaf stages
and at flowering stage. Also, the harvested parts
(leaves and strew), the sample were cut to small
pieces and stored at 5°C, afier the seeds were hulled
with milling machine, the hull were ground in mill
through a 40 mesh screen. Aqueous extracts (w/v)
were prepared by soaking 25 g plant materials with
100 ml. sterilized distilled water over night on a
shaker. The filtrates were then centrifuge and the
supernatant were used to the bioassay test.

1. Bioassay test :

All  aqueous extracts were tested via
germination of the following weeds and crops,
(Brassica niger) black mustard, (Hardeum vulgare
L) barley, (phalaris minor) canary grass, (Lactuca
sativa L.) lettuce, (Echinochloa crass-galli)
barnyard grass,(Echinochloa colonum) jungle rice, (
portulaca oleracea) common perslane and (Oryza
Sativa) rice, Giza 101. The seeds were placed on
sterilized 9cm. Petri dishes and 10 ml. of each
extract solution were added to each. After, 7 days,
Y%germination and the fresh weight of all survival
plants were determined. All data were statistically
analyzed using L.S.Dgqs to compare the means,
according to Cohort software Inc, (1986).

III. Identification of allelochemicals from
rice hull and straw using HPLC:

According to Chung ez al. (2002), ground hull
of yasmin rice variety (5gm) and ground straw of
Sakha 101 and 103 (5gm) were extracted in 80%
methanol and stirred for 24houre at room
temperature, the filtrate were evaporated to dryness
by using rotary evaporator at 40°C, the residue were
re-dissolved in 10 volumes of 80% HPLC grade
methanol. An aliquot of the samples were analyzed
by HPLC.

Identified compounds, namely benzoic, ferulic,
mcoumaric, o-coumaric, p-coumaric, o~ analysis of
hydroxyphenylacetic, p-hydroxybenzoic, salicylic,
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and syringic acids (Aldrich Chemical Co., USA),
were used for HPLC analysis on the basis of the
results of screening the phytotoxicity for
allelochemicals. The technique to analyze the
identified compounds was based on the method of
Chung et al (2000, and 200la). The eight
compounds were identified by their retention times
with authentic standards, and concentrations were
calculated by comparing peak arcas of samples with
those of the standards.

The samples were analyzed by HPLC system
Perkin Elmer HP 200L, columm C18 reversed. The
solvents (A) comprised 98% water, and 2% glacial
acetic acid in 0.018M ammonium acetate, and
solvent (B) 68% water, 25% methanol, 5% butanol,
and 2% glacial acetic acid in 0.018M ammonium
acetate. Both extracts and standard compounds were
used in the following gradient system according to
Banwart et al. (1985). The wavelength of the UV
detector was 280 nm. The reference compounds
were chromatographed alone and in mixtures.
Retention times of the standard compounds and the
major peaks in the extract were recorded.

RESULTS AND DISCUSSIONS

A-Bioassay test:

The seeds germination percemtage and fresh
weight of the weeds and crops treated with aqueous
extract of different rice species (different plant parts
and growth stages) are present in Table (1-8).

L. The effect of hull aqueous extract:

In general, there were no significant difference
between all hull aqueous extracts on all plants in
comparing with distilled water on the percentage of
seeds germination or on fresh weight Table (1 and
2). For example, Yasmin gave the highest reduction
of Brassica niger germination and fresh weight, it
gave 66.65% and 23.72% decrease respectively.
Giza 177 gave also the highest reduction of
Hardeum vulgare 1. by 61.65%. Sakha 104 gave
50% decrease of the phalaris minor germination and
29.27% decrease of its fresh weight. Sakha 103 was
more effective on Lactuca sativa L.; it gave 73.91%
and 64.29% decrease on germination and fresh
weight respectively. Sakha 102, Sakha 103 and
Sakha 104, completely inhibit the germination of
Echinochloa colomum. On the other hand, there was
no significant deference between hull extracts from
all rice species on the germination percentages of
Echinochloa crass-galli. These conformed by many
workers, who mention that, may be genetic
differences among many rice cultivars for
allelopathic potential on barnyard grass msing hull
extracts from 91 cultivars (Ahn and Chung 2000). In
general, Echinochloa colonum was the most
affected weed through all rice extracts followed by
Lactuca sativa plant on the decrease of its
germination and fresh weight. Chung et al. (2002)
reported that, little information is available on the
hull extracts of rice cultivars with high allelopathic
potential, atthough such allelopathic compounds in
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Table 1: Allelopathic effect of hull aqueous extract from different rice species on seeds
germination of some weeds and crops

Treatments

Brassica Hardeum phalaris Lactuca Echinichloa Echinichloa Portulaca Oryza Total

niger _ vulgare minor _sativa _ crass-galli _colonum oleracea sativa mean
Water 20 20 20 15.33 19.33 15.33 26.33 20 19.54b
Sakha 101 16.33 12.33 12.33 7.67 19.33 4.67 20 19 13.96a
Sakha 102 18 12.33 12.67 6 19.33 0 20 20 13.54a
Sakha 103 17.67 10.67 12.67 4 18 0 19 18 12.50a
Sakha 104 17.5 10.33 10 5.33 19.33 0 20 18.67 12.65a
Giza 177 16.8 7.67 12.33 4.67 19.33 2.67 18.67 18.67 12.60a
Giza 178 17 10.33 14.67 13 18.33 9.33 1933 18.67 15.08a
Giza 182 17 11 14.33 12.67 18.67 7.33 19.67 19.33 15.00a
Yasmin 6.67 11.67 11.67 11 12.33 13.67 14.67 18 12.46a
Total mean 16.33¢ 11.81c 13.41c 8.85b 18.22d 5.89a 19.74d 18.93d

Table 2: Allelopathic effect of hull aqueous extract from different rice species on some

weeds and crops fresh weight (g)

Treatments

Brassica Hardeum phalaris Lactuca Echinichloa Echinichloa Portulaca Oryza Total

niger _ vulgare minor __ sativa crass-galli _ colonum__ oleracea sativa mean
Water 0.177 0.170 0.041 0.028 0.023 0.020 0.048 0.111 0.077b
Sakha 101 0.154 0.115 0.020 0.010 0.041 0.015 0.036 0.107 0.062a
Sakha 102 0.167 0.116 0,020 0.010 0.023 0.000 0.040 0.107 0.060a
Sakha 103 0.139 0.143 0.020 0.010 0.028 0.000 0.035 0.102 0.060a
Sakha 104 0.166 0.117 0.029 0.010 0.036 0.005 0.035 0.097 0.062a
Giza 177 0.132 0.158 0.028 0.015 0.020 0.011 0.034 0.093 0.06la
Giza 178 0.168 0.150 0.033 0.017 0.033 0.010 0.035 0.095 0.068a
Giza 182 0.167 0.160 0.040 0.021 0.023 0.015 0.034 0.086 0.068a
Yasmin 0.135 0.163 0.041 0.017 0.031 0.012 0.029 0.110 0.067a
Total mean 0.156f 0.144¢ 0.030b 0.015a 0.029b 0.010a 0.036¢c 0.101d

rice may serve as natural herbicide by inhibiting
seed germination of some weed.

IL The effect of aqueous extracts of different
rice plant at 6-leaf stage:

The aqueous extracts of rice at 6-leafe stage,
especially Sakha 103 was highly reduced
germination of tested plants and weeds followed by
Sakha 104 and Giza 177 leaves aqueous extracts and
Giza 177 steam aqueous extracts without significant
deference between them, On contrast the root
aqueous extracts form all rice species were the least
in this respect Tables (3 and 4). For example, Sakha
103 leaves aqueous extracts gave the highest
reduction to Brassica niger germination, with
43.35%reduction and completely prevent the
germination of phalaris minor, Lactuca sativa and
portulaca oleracea. Also, Sakha 102 and Sakha 101
gave the highest reduction to Hardeum vulgare L
germination; with 56.65% and 53.35% reduction
respectively. In addition, all, leaf extract except
Sakha 101 and Giza 178 and the stem extracts from
Sakha 102 and Giza 178 completely inhibit the
germination of phalaris minor and Lactuca sativ
Meanwhile, portulaca oleracea was completely a
inhibited by all extracts at this stage.

In general, within plants (Lactuca sativa L) was
the most affected plant followed by Echinochioa

colonum in the decrease of the germination and
fresh weight, Ebana er al. (2001) reported that,
water soluble compounds which were extracted
from rice seedlings leaves at 6-leaf stage and adult
plant, were inhibited the root growth of lettuce. On
the other hand, there was no significant deference
between all extracts on its effect on fresh weight
compared with distilled water.

HLThe effect of aqueous extraets of different
rice parts at flowering stage:

The data recorded in Tables (5 and 6), revealed
that, aqueous extract from Sakha 103 leaves at
flowering stage gave the highest reduction on the
percentage of germination within all plants followed
by Giza 177 and Sakha 104 leaves aqueous extract.
Sakha 102 leaves, inhibited the germination of
Hardeum vulgare by 60% followed by Sakha 103
which gave 58.35% decrease of the germination of
the same weed, Sakha 104 gave 39.13% decrease of
the germination of (Lactuca sativa L). On the other
hand, all parts of plant at this stage had no
significant effect on the germination of Brassica
niger, Oryza sativa, Echinochloa crass-galliand
portulaca oleracea In general, Echinochloa
colonum was the most affected plant with aqueous
extract of Sakha 103 and Sakha 104 leaves by
69.53% rduction of its germination, and aqueous
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Table 3 : Allelopathic effect of 6-leafe stage aqueous extract from different rice species
on germination of some weeds and crops

Treatments Brassica Hardeum phalaris Lactuca Echinichloa Echinichloa Portulaca Oryza  Total
niger _ vulgare _minor _ sativa _ crass-galli _colonum _oleracea sativa _mean
Water 2000 2000 2000 1533 1933 1533 2633 2000 19.54e
Sakhal0l 1967 1700 1833 667  19.00 567 1900 20.00 15.67cd
Sakhall2 1700 1700 1867 700 1933 567 1967 1933 15.46cd
Sakha 103 1867 1700 2000 667 1933 667 2000 1633 15.58cd
Sakhal04 1833 1667 1700 733 1933 6.67 1933 1733 15.25¢d
G l7 1133 1767 1700 800 1933 8.00 1933 1667 14.67c
Szal78 1700 1667 1600 1000 1933 1000 1933 2000 16.04d
paal0l 1033 933 000 867 1467 7.33 000 2000 9.92bc
pahal02  y133 867 2000 000 1533 8.00 000 1833 102lbe
pahal® 1133 167 000 000 1333 6.67 000 17.00 7.50a
pahal0d 1633 1733 000 000 1533 433 000 1933 9.08b
Sizal77 ys67 1133 000 000 1733 1067 000 2000 9.38bc
Cizal78 1000 933 1300 1267 1733 7.33 0.00 2000 12.33bc
Sahal0l 1933 1533 000 433 1733 1000  10.00 1933 11.96bc
Sakhalll 1733 133 1933 667 1733 1267 2000 1267 14.67c
Skhal®l 1600 1133 000 1067 1733 1133 000 2000 10.83bc
Sakhalod 2000 867 000 000 1733 933 2000 20.00 11.92bc
Szal7l 1967 800 000 467 1733 9.33 000 2000 9.88bc
cizal’ 1900 1467 1767 000 1733 1067 000 2000 12.42bc
Totalmean 17.17¢ 13.63d 1037c 572a 1749  872b  10.16c 18.75f

extract of stem of Sakha 101 Sakha 102 Sakha 103
and Giza 177 caused 73.90% reduction of this weed
germination.

In addition to that, within extracts, all aqueous
extracts had no significant deferent on plant fresh
weight compared with distilled water.

IV. The effect of straw aqueous extract:
Table (7and 8) showed that, in general, Sakha
101, Sakha 102 and Sakha 103 was the most
effective aqueous extractson all plant and weeds,
followed by Gizal77 and Sakha 104, without
significant deference between them, There was no
significant defference between Sakha 101, Sakha
102 and Sakha 103 on the decrease of germination,
but they caused malformation and stunting to
Brassica niger germinated seedlings. Sakha 101 and
Sakha 103 gave the highest decrease of fresh weight
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to all plants followed by Sakha 102 without
significant deference.

All aqueous extracts from straw had no
significant effect on Brassica niger, Hardeum
vulgare L, phalaris minor and Oryza sativa
percentage of germination. Also, all aqueous
extracts from straw caused significant decrease of
the germination of Lactuca sativa L, Echinochloa
crass-galli, Echinochloa colonum and portulaca
oleracea., for example, Sakha 101 caused 45.66%
decrease on (Lactuca sativa L.) percentage of
germination.

Also, within all extracts, Sakha 101 and Sakba
102 were the most effective extracts to all plant
fresh weight followed by Sakha. 103. Lactuca
sativa, Echinochloa crass-galli, Echinochloa
colonum and portulaca oleracea were the most
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plant affected by straw extracts, they gave the

lowest fresh weight.

V.Determination of nine
compounds detected by HPLC:
The most effective extracts of rice varieties

against the tested plants were SakhalOlstraw,

Sakhal03 straw and Yassmin hull were identified

by HPLC. HPLC analysis clearly demonstrated the

presence of allelopathic materials in rice (straw and
hull). In Table (9) showed the retention times and
concentration of nine phenolic derivatives
compounds (salicylic, p-coumaric, o-hydroxyphenyl

acetic, syringic acids, ferulic, Benzoic, p-

hydroxybenzoic, m-coumaric and o-coumaric) from

some rice varieties. Based on the obtained data in

phenolic

Table (9), it can be concluded that, the o-
hydroxyphenyl acetic, syringic, ferulic and m-
coumaric acid were detected in all samples. _

The results reflected that, ferulic acid exhibited
the highly concentrations in Sakha 101straw, Sakha
103straw and Yassmin hull and the corresponding
concentration were 4.826, 5.401 and 2.097 mg/g,
respectively. These results are in agreement with the
results of Rice (1987), who reported allelopathic
activity of phenolics in the grass plant kingdom and
of Chung et al. (2001b), who isolated phenolic
acids, including o-hydroxyphenylacetic acid, from
rice straw extracts. Chung ef al (2001a), who
measured the level of nine phenolics including
ferulic acid in cultivated and introduced

Table 4: Allelopathic effect of 6-leafe stage aqueous extract from different rice species
on some weeds and crops fresh weight (g)

Treatments anssica Hardeum phlflaris Lactuca Echinichloa Echinichloa Portulaca Or,\fza Total

niger vulgare minor sativa ___ crass-galli colonum oleracea  sativa mean
Water 0.177 0.170 0.041 0.028 0.023 0.020 0.048 0.111 0.077b
ia(l:tha 101 0.150 0.153 0.023 0.017 0.037 0.011 0.034 0.096 0.065a
TS::fa 102 0.146 0.152 0.023 0.010 0.031 0.019 0.033 0.110  0.066a
1% ou9  oust om3  oo0 o032 0.007 0032 0110 0.064a
rS;l’ctha to4 0.171 0.149 0.034 0.010 0.035 0.006 0.035 0.118 0.070a
?Oi:? 171 0.166 0.159 0.035 0.010 0.024 0.006 0.033 0.120 0.069a
S)ijf 178 0.152 0.156 0.028 0.020 0.025 0.005 0.033 0.109 0.066a
lse 113: 10t 0.090 0.172 0.000 0.007 0.031 0.010 0.000 0.120  0.054a
lse 11:22 102 0.090 0.149 0.030 0.000 0.032 0.012 0.000 0.097 0.051a
f:j: 103 0.105 0.149 0.000 0.000 0.030 0.011 0.000 0.096 0.049a
ls;li}: 104 0.053 0.150 0.000 0.000 0.031 0.011 0.000 0.100 0.043a
g;zvzslﬂ 0.049 0.182 0.000 0.000 0.032 0.012 0.000 0.110 0.048a
g:]acsl 78 0.119 0.208 0.000 0.004 0.031 0.011 0.000  0.108 0.060a
ii:mlm 101 0.171 0.163 0.000 0.004 0.029 0.010 0.016 0.080 0.059a
jtf:;a 102 0.175 0.153 0.030 0.005 0.029 0.014 0.031 0.088 0.066a
Sst:l:;? 103 0.148 0.186 0.000 0.015 0.055 0.010 0.000  0.085 0.062a
Sstzl:: 104 0.173 0.214 0.000 0.000 0.031 0.010 0.029 0.093  0.069a
gz:nlw 0.177 0.158 0.000 0.004 0.032 0.012 0.000 0.103 0.061a
gi:n”g 0.182 0.115 0.032 0.000 0.030 0.012 0.000 0.100 0.059%a
Total mean 0.139¢ 0.163d 0.016a  0.008a 0.032a 0.011a 0.017a  0.103b
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Table 5: Allelopathic effect of flowering stage aqueous extract from different rice
species on germination of some weeds and crops

Brassica Hardeum phalaris Lactuca Echinichloa Echinichloa Portulaca Oryza

Treatments niger vulgare _minor __sativa _ crass-galli _colonum oleracea sativa Total mean
Water 20.00  20.00 2000 1533 19.33 15.33 26.33 20.00 19.54
f;l:tha 101 20.00 17.30 20.00 12.67 18.67 13.33 16.00 20.00 17.25i
rS:(I:tha 102 20.00 17.00 2000 9.33 19.33 8.67 17.67 20.00 16.50h
f::th a 103 20.00 17.33 2000 1333 17.50 6.67 17.00 20.00 16.48efg
f;l;h a 104 20.00 10.00 18.67 7.33 11.33 11.00 18.00 20.00 14.54bcde
S)i:f 177 20.00 15.00 20.00 9.33 12.67 4.67 16.00 20.00 14.71defg
S)i:f 178 20.00 14.67 20.00 9.33 17.33 4.00 1433  20.00 14.96cdef
18;1;122 101 20.00 10.67 18.67 10.00 16.33 8.67 13.67 20.00 14.75bcde
lsezlil;: 102 20.00 8.00 1733 1133 18.00 5.33 17.33  20.00 14.67bcde
]ssillz 103 20.00 8.33 17.00 11.33 18.00 4.67 13.67 20.00 14.13a
lseﬁi 104 20.00 12.00 17.00 9.33 18.67 4.67 1433  20.00 14.50bc
gﬁ:’n 20.00 11.33 17.00 10.67 14.67 6.67 16.67 20.00 14.63b
g;zvi:n 20.00 11.33 15.00 8.67 19.00 4.00 16.33  20.00 14.29bcd
sStz;l;}: 1ol 20.00 14.67 2000 1333 19.33 4.00 20.00 20.00 16.42fgh
Sf:: 102 20.00 11.33 20.00 9.33 19.00 4.00 20.00 20.00 15.46efg
SS;I;I;? 103 20.00 12.00 2000 12.67 19.00 4.00 20.00 20.00 15.96bcdef
SS;:?‘? 104 20.00 12.00 2000 1267 18.67 533 20.00 20.00 16.08gh
s(i::nlﬂ 20.00 13.33 20.00 11.33 19.33 4.00 20.00 20.00 16.00gh
geizaamns 20.00 11.33 1467 11.33 19.33 5.33 20.00 20.00 15.25bcde
Total mean 20.00f 13.03d 18.70e 10.98b 17.66¢ 6.54a 17.75d 20.00f

rice (O. sativa L.) cultivars. Chung et al( 2003),
said thad the straw extract of some rice varieties had
a higher inhibitory effect than hull and leaf extract
Chung et al. (2002) showed that, the isolated
phenolic acids, such as ferulic and p-
hydroxybenzoic acids were biologically active by
inhibiting barnyardgrass seed germination and
seedling growth. They suggested that the
allelopathic effects on barnyardgrass may be partly
due to the presence of these phenolic acids, with
concentrations varying between cultivars,

On the other hand, syringic acid had the lowest
concentration 0.148, 0.323 and 0.030 mg/g in
SakhalOlstraw, SakhalO3straw and Yasmin hull,
respectively. However, in general the descending

106

order of all components concentrations was as
follows: ferulic, o-hydroxyphenyl acetic, m-
coumaric, syringic acid in all samples.

Rice body parts may a source of natural
herbicides, and also on barnyargrass and jungle rice.
In the future, we might be developing rice varieties
with high allelopathic potential, Chung ef al. (2003).
This study suggested that, the allelopathic
compounds present in rice hulls and straw may
serve as a potential natural herbicide by inhibiting
seed germination and growth of barnyargrass and
jungle rice, which became a problem because of
increasing use of direct seeding of rice to reduce
production cost. If these compounds are used to
contribute to the control of barnyargrass and jungle
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Table 6: Allelopathic effect of flowering stage aqueous extract from different rice

species on some weeds and crops fresh weight (g) _
Brassica Hardeum phalaris Lactuca Echinichloa Echinichloa Portulaca Oryza Total
Treatments niger _ vulgare _minor__ sativa __crass-galli colonum  oleracea sativa mean

Water 0.177 _ 0.170  0.041 0.028  0.023 0020 0048 0.111 0.077a
Sakba 101 0.162 0173 0029 0.021 0013 0.012 0035 0.110 0.069%
Sakha 102 0178 0175 0041 0021 0015 0.015 0.046  0.100 0.074a
Sakha 103 0.103 0157 0034 0027 0016 0.010 0065 0.100 0.064a
Sakha 104 0.171  0.146 0031 0015  0.006 0.016 0046 0.110 0.068a
Siza 177 0.152 0179 0043 0035  0.006 0.013 0.063 0.107 0.075a
Oiza 178 0.167 0.160 0044 0030  0.017 0.015 0041 0.107 0.073a
bakha 101 0200 0129 0031 0024 0014 0010 0028 0.110 0.068a
pahal02 0201 0123 0041 0025 0018 0.011 0045 0.110 0.072a
pakha 103 0241 0123 0022 0024 0018 0.011 0.038  0.108 0.073a
bakha 104 0227 0137 0031 0022 0013 0.011 0.033  0.109 0.073a
Jiea 177 0214 0125 0028 0021  0.014 0.009 0061 0.107 0.072a
Diza 178 0.244  0.122 0039 0015  0.020 0.009  0.063 0.109 0.078a
Sakha 101 0.171  0.165 0026 0020  0.017 0.009  0.033 0.110 0.06%
Sakha 102 0.189 0166 0043 0016  0.021 0010 - 0079 0.110 0.07%
Sakha 103 0192  0.140 0020 0015  0.021 0.010  0.035 0.110 0.068a
Sakha 104 0.183  0.134 0041 0017  0.022 0.008 0028 0.109 0.068a
Giza 177 0.183  0.138 0040 0016  0.019 0.011 0.031 0.106 0.068a
Giza 178 0.180  0.150  0.035 0014  0.020 0.009 0.026 0.107 0.068a

Total mean 0.186g  0.148f 0.035c 0.021b  0.016ab . 0.012a 0.044d¢ 0.108e

Table 7 : Allelopathic effect of straw aqueous extract from different rice species on
germination of some weeds and crops

Brassica Hardeum phalaris Lactuca Echinichloa Echinichloa Portulaca Oryza Total

Treatments niger  vulgare minor sativa crass-galli  colonum _ oleracea sativa mean
Water 20.00 20.00 20.00 1533 19.33 1533 26.33  20.00 19.54c
Sakha 101 20.00 20.00 19.33 8.33 10.00 8.67 867  20.00 14.38a
Sakha 102 20.00 20.00 18.00 8.67 13.33 11.66 8.00  20.00 14.96b
Sakha 103 20.00 20.00 18.00 11.67 11.00 11.00 '7.33  20.60 14.88b
Sakha 104 20.00 20.00 20.00 1133 14.33 9.33 933  20.00 15.54b
Giza 177 20.00 20.00 20.00 12.00 13.00 8.67 933  20.00 15.38b
Giza 178 20.00 20.00 18.50  13.33 14.67 11.00 10.00 20.00 15.94b
Total mean 20.00c  20.00c 19.12¢ 11.52a 13.67b 10.81a 11.28a 20.00¢c
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Table 8: Allelopathic effect of straw aqueous extract from different rice species on
some weeds and crops fresh weight (g)

Treatments

Brassica Hardeum phalaris Lactuca Echinichloa Echinichloa Portulaca Oryza Total

niger vulgare minor __ sativa__ crass-galli _colonum oleracea sativa mean
Water 0.177 0170  0.041  0.028 0.023 0.020 0.048 0.111 0.077c
Sakha 101 0.029  0.190 0020 0.014 0.016 0.008 0.017 0.113 0.051a
Sakha 102 0.163 0206 0028 0.017 0.019 0.010 0.000 0.111 0.069¢
Sakha 103 0.076 0207 0.026 0.018 0.018 0.010 0.016 0.111 0.060b
Sakha 104 0.129 0210 0.036 0.018 0.017 0.008 0.016 0.108 0.068ab
Giza 177 0.169 0203  0.032 0.016 0.014 0.013 0.015 0.117 0.072¢
Giza 178 0.156 0206 0.026 0.018 0.020 0.013 0.012 0.110 0.070c
Totalmean  0.128d  0.199¢  0.030b 0.0182a  0.018a 0.012a 0.018a 0.112c

Table 9: Retention times and concentration of nine phenolic derivatives compounds
detected by HPLC from three rice cultivars hull and straw extracts

Phenolic derivatives S""’d‘.‘"‘ Sample retention time Concentration (mg/g)
compounds retention (min)
time (min) A B C A B C
Salicylic acid 24.7 N.D N.D N.D ND N.D N.D
p-Coumaric acid 27.8 ND ND N.D ND N.D N.D
o-Hydroxyphenylacetic acid 304 30,5 304 30.5 3.424 2.822 1.781
Syringic acid 36.6 366 365 36.5 0.148 0.323  0.030
Ferulic acid 41.1 41.0 40.9 41.1 4.826 5.401 2.097
Benzoic acid 42.6 N.D N.D N.D N.D N.D N.D
p-Hydroxybenzoic acid 46.7 N.D N.D N.D N.D N.D N.D
m-Coumaric acid 54.3 54.3 54.4 54.4 1.193 0.964 0.066
o-Coumaric acid 62.4 N.D N.D N.D N.D N.D N.D

A= SakhalQlstraw, B= Sakhal03straw, C= Yassmin hull and N.D= not detected

rice, they may also used as genetic markers to
identify allelopathic varieties by analyzing hull and
straw before sawing rice seeds to the field
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