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ABSTRACT

Two field experiments were carried out at a private Farm in El-Abhar village, El-
Hamoul Count, Kafr EI-Sheikh Governorate during 2007 and 2008 seasons. The main
objectives were to study the effect of soil amendments i.e. control, gypsum at the rate
of 2.5 and 5.0 t/fed, farmyard manure (FYM) at the rate of 5 and 10 t/fed and sulphur
at the rate of 75 and 150 kg/fed) and weed control treatments (hand weeding and
chemical control with Saturn, Basagran, Nominee and Sirius) on weed characters,
growth, yield components as well as grain and straw yields of Giza 178 rice cultivar.
The experiments were carried out in strip plot design with four replications in both
seasons.

The main results could be summarized as follows:

1. Application of FYM at the rate of 10 t/fed produced the lowest values of number,
fresh and dry weights of barnyard grass and the highest values of growth, yields
and its components of rice in the two growing seasons. However, the lowest values
of number, fresh and dry weights of flatsedge were resulted from application of
gypsum at 5.0 t/fed in the first seasons and application of sulphur at 150 kg/fed in
the second season. Whereas, application of gypsum at 2.5 t/fed lead to obtain the
lowest values of number, fresh and dry weights of jungle rice in both growing
seasons.

2. Using bispyribac sodium (Nominee 2 % SL) at the rate of 800 cm?3/fed after 23 days
from sowing (DFS) minimized number, fresh and dry weights of barnyard grass and
jungle rice and resulted the maximum values of growth, yields and its components
of rice in both seasons. However, the minimum number, fresh and dry weights of
flatsedge were resulted from application of thiobencarb (Saturn 50 % EC) at the
rate of 2 L/fed after 9 DFS in both seasons.

3.The interaction between soil amendments and weed control treatments had a
significant effect on all studied character of weeds and rice, except number of
barnyard grass in the second seasons, dry weight of barnyard grass in the first
season, number of Jungle rice in the first season and dry weight of Jungle rice in
the second season.

According to the obtained results from this study, it can be concluded that,
application FYM at the rate of 10 t/fed or gypsum at the rate of 5.0 t/fed and using
bispyribac sodium could be recommend to raise rice productivity under the
environmental conditions of El-Hamoul district, Kafr EI-Sheikh Governorate.
Keywords: Rice, Oryza sativa L., soil amendment, farmyard manure, gypsum,

sulphur, weed control, herbicides, yield, quality.

INTRODUCTION

Rice (Oryza sativa L.) is the most important staple food for more than
60 percent of world's population. In Egypt, it is one of the major field crops,
where preferred by most Egyptians and contributes to about 20 % of capita
cereal consumption. Rice farming, engages one million families, which
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corresponds to about 10 % of the Egyptian population. Increasing rice
productivity per unit area is a requisite to meet the unconsistent demand.
Increasing rice productivity can be achieved through optimizing the cultural
practices such as soil conditioning by using soil amendments and applying
suitable weed control.

A soil amendment is any material added to improve soil physical
properties, such as water retention, permeability, water infiltration, aeration
and structure. The goal behinde using soil amendment is to provide a better
environment for roots growth. Organic and inorganic are two broad categories
of soil amendments. Organic amendments come from something that was
alive such as straw, compost, and manures. On the other hand, inorganic
amendments are either mined or man-made such as vermiculite, perlite,
gypsum and sulphur (Davis and Wilson, 2006).

Organic fertilizers, such as farmyard manure provides with some
nutrients and reduced the risk of environmental pollution and improved soil
fertility, consequently increasing rice productivity (Rasool et al., 2007 ; Singh
et al., 2007 ; Majumder et al., 2008 ; Ming-gang et al., 2008 ; Bi et al., 2009
and Masulili, 2010) and also lowered soil pH and sodium absorption ratio
(SAR) due to acidic effect (Sarwar et al., 2007).

Agricultural gypsum used to loosen heavy clay soils, whereas releases
nutrients and improves soil structure and also increase grain yield of rice and
its components (Sharma and Singh, 1984 ; Chhabra, 1999 ; Khan et al., 2007
and Reichenauer et al., 2009). Elemental sulfur led to lower pH in alkaline
soils and increased grain yield of rice (Yasmin et al., 2007).

Weed control is a basic practice in seeded — rice of Egypt. Weeds
compete for light, nutrients and water. In addition, its harbor various pests
insects and act as a host for many diseases (Badawi et al., 2001). Many
investigations cleared the effect of weed control treatments on rice
productivity. In this connections, El-Mashad et al. (1995) indicated that rice
grain yield almost decreased in unweeded plots. Sindax + Ronstar (80 g +
0.75 L/fed) and Ronstar + Saturn (0.75 L + 2.0 L/fed) combinations were
comparable for three times hand weeding from view point of weed control
and grain yield. They concluded that such treatments could be recommended
for weed control on seeded rice. Ibrahim et al. (1995) indicted that Saturn
herbicide could be recommended for weed control in direct seeded - rice.
Bassal et al. (1998) reported that weed control treatments had significant
effects on all studied characters. The use of the herbicide (Saturn 50 % 2.0
L/fed) plus weed free treatment significantly increased grain yield through
increasing vyield components. Fresh weight of weeds was significantly
reduced due to using herbicide as compared to hand weeding (once) and
control treatment (without weeding). Liebman and Davis (1999) revealed that
organic soil amendments and crop diversification are basic components of
low-external-input (LEI) systems. Weed scientists can improve the use of
these practices for weed management by improving ecological mechanisms.
Additions of organic materials can change the incidence and severity of soil-
borne diseases affecting weeds and crops. Palis et al. (1999) showed that
bispyribac sodium (Nominee) herbicide gave excellent efficiency against
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Echinochloa crus — galli (L.) Beaur and Cyperus difformis L. Moshtohry
(2001) reported that bispyribac (Nominee) as a sulphonyl urea herbicide gave
the highest effect on controlling Echinochloa crus — galli (L.) Beaur and
Cyperus difformis L. compared to thiobencarb (Saturn) as a recommended
herbicide. Also seed yield of rice increased by 3.12 t/fed. Abd EI-Wahed et al.
(2003) found that thiobencarb (Saturn) significantly decreased vegetative
characteristics, yield, photosynthetic pigments of flag leaf, sugar, protein and
indoles contents of all rice plant organs. El-Desoki (2003) indicated that when
weeds were allowed to grow with the crop, grain yield was reduced by about
62.03 % compared to twice hand-weeded treatment after 20 and 40 days
from transplanting. He concluded that all weed control treatments increased
rice grain and straw yields and decreased dry weight of weeds. Shalaby
(2005) concluded that the application of 0.06 kg a.i./fed of bispyribac —
sodium plus 0.010 kg a.i./fed of pyrazosulfuron — ethyl increased all studied
characters. But, lower values for those characters were resulted from either
hand weeding or the three rates of bentazone. Ebaid and Shebl (2006)
indicated that Saturn 50 % EC was the most effective method for weed
control in rice followed by hand weeding, which recorded the highest rice
yields and lowest weed dry weight compared with weedy check.

Therefore, the objective of this study was to determine and evaluate
the effects of some soil amendments and weed control treatments as well as
their interactions on weed characters, growth, yield components as well as
seed and straw yields of rice under newly reclaimed soils in El-Hamoul
district. The goal is to supply groundwork and knowledge for establishing
appropriate and sustainable rice cultivation in newly reclaimed soils.

MATERIALS AND METHODS

The field experiments were carried out at a private Farm in El-Abhar
village, EI-Hamoul Center, Kafr EI-Sheikh Governorate during 2007 and 2008
seasons to study the effect of some soil amendments and weed control
treatments as well as their interactions on weed characters, growth, yield
components as well as grain and straw yields of Giza 178 rice cultivar.

The experiments were carried out in strip plot design with four
replications. The vertical plots were occupied with the following seven soll
amendments treatments: without (control treatment), agricultural gypsum at
the rate of 2.5 and 5.0 t/fed, farmyard manure (FYM) at the rate of 5 and 10
t/fed and sulphur at the rate of 75 and 150 kg/fed. The agricultural gypsum
(80 % Calcium Sulphate slow released, 0.5 % P20s, 6 % Ca and 13 % S) and
sulphur (Acta-print — Altrafine) were obtained from the Agricultural
Cooperation of El-Tayeba, El-Hamoul, Ministry of Agriculture and Land
Reclamation. Chemical analysis of used Farmyard manure (FYM) is shown in
Table 1.

The horizontal plots were assigned to five weed control treatments as
follows:, twice hand weeding after 25 and 40 days from sowing (DFS) i.e.
control treatment, Saturn 50 % EC at the rate of 2 L/fed after 9 DFS,
Basagran 48 % AS at the rate of 1.5 L/fed after 23 DFS, Nominee 2 % SL at
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the rate of 800 cm3/fed after 23 DFS and Sirius 10 % WP at the rate of 100
g/fed after 12 DFS. These herbicides were sprayed through knapsack
sprayer with 100 liters of water per feddan on drained soil (two days before
treatment) and the water was introduced after 1 to 2 days according to the
herbicides.

The experimental plot area was 3.0 m width and 3.5 m length, resulted
an area of 10.5 m? (1/400 fed). The preceding winter crop was Egyptian
clover (Trifolium alexandrinum L.) in both seasons.

Table 1: Chemical analysis of Farmyard manure (FYM) samples during
both seasons.

Properties 2007 2008
Moisture % 8.5 9.6

Organic matter % 53.0 54.5
Total N (%) 1.17 1.19
P (%) 0.45 0.56
K (%) 1.20 1.31
C : N ratio 26:1 28:1

Random soil samples were taken from the experimental field to
measure the physical and chemical soil properties according to Jackson
(1973). The corresponding data are presented in Table 2.

Table 2: Mechanical

and chemical

soil

characteristics at the

experimental site during the two growing seasons of 2007

and 2008.
Soil analysis | 2007 | 2008
A: Mechanical properties:
Sand (%) 12.4 125
Silt (%) 26.5 26.2
Clay (%) 61.1 61.3
Texture Clayey loamy | Clayey loamy
CaCos (%) 1.23 1.50
B: Chemical analysis
Soil reaction pH 8.0 8.2
EC (ds/m?) in soil water extraction (1:5) at 25°C 3.2 3.0
Organic matter (%) 1.89 1.90
Available N (ppm) 86.0 86.3

The experimental field was prepared as recommended. Calcium

superphosphate (15.5 % P20s) was added at the rate of 100 kg/fed during
plowing on dry surface. Soil amendments (agricultural gypsum, farmyard
manure and sulphur) were distributed in vertical plots before wet leveling and
divide to experimental units (10.5 m?). Seeds of Giza 178 rice cultivar at the
rate of 60 kg/fed were soaked for 36 hours and incubated for another 36
hours before broadcasting on 25" and 22" May in 2007 and 2008 seasons,
respectively. Normal watering management, at four to six days was followed.
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Nitrogen fertilizer in the form urea (46 % N) was added at the rate of 60 kg
N/fed in two equal portions. The first part was added after 30 days from
sowing, whereas the second was added after 20 days from the first one.
Potassium in the form of potassium sulphate (48 % K:20) was added at the
rate of 24 kg KzO/fed with the first dose of nitrogen fertilizer. Zinc sulphat at
the rate of 10 kg/fed were add after puddling. However, commonly other
agricultural practices according to the recommendations of Ministry of
Agriculture for growing rice were followed.

Data recorded:

I) weeds:

1- Number of weeds/m?: After 50 days from sowing the number of weeds in
one random quadrate (1 m?) from each plot were recorded by spices as
barnyardgrass (Echinochloa crus — galli (L.) Beaur), flatsedge (Cyperus
difformis L.) and Jungle rice (Echinochloa colonum (L.) Link).

2- Fresh weight of weeds/m2 The previous counted weeds were cleaned,
left for sun drying for two hours, then weight was recorded as grams per
square meter.

3- Dry weight of weeds/m?2 Weights of weed species were recorded after
drying at 105 °C for 48 hours.

Il) Rice:

A. Growth characters:

1- Flag leaf area (cm?): At maximum tillering stage, the leaf area of flag leaf
was estimated by using the formula reported by Yoshida et al. (1976) as
follows:

Flag leaf area (cm?) = K x Length (cm) x width (cm). Where: K (0.75).

B. Yield and its components:

At harvest, the following data were recorded:

2- Plant height (cm). 3- Number of panicles/m?.

4- Panicle length (cm). 5- Number of grains/panicle.

6- 1000- grain weight (g.

7- Grain yield (t/fed): Plants in the inner four square meter of each
experimental unit were harvested, labeled and tied. Thereafter, plants
were transported to the threshing floor for air drying for five days, then
the plants were threshed and the grains were separated. The grain yield
was recorded in kg/4 m2, and then it was converted to record grain yield
t/fed at 14 % moisture content.

8- Straw yield (t/fed): It was estimated using the same steps for grain yield.

All data of this study were statistically analyzed according to the
technique of analysis of variance (ANOVA) for strip plot design as published
by Gomez and Gomez (1984), by using “MSTAT-C” computer software
package. Least Significant Difference (LSD) method was used to test the
differences between treatment means at 5 % level of probability as described
Snedecor and Cochran (1980).

569



Badawi, M.A. et al.

RESULTS AND DISCUSSION

1- Weed characters:
1.1- Soil amendments effects:

Data presented in Table 3 revealed that soil amendments had a
significant effect on number, fresh and dry weights of dominant weeds in rice
fields i.e. barnyard grass (Echinochloa crus — galli (L.) Beaur), flatsedge
(Cyperus difformis L.) and Jungle rice (Echinochloa colonum (L.) Link) during
both seasons. From the obtained results, it could be observed that there are
inconstant trend for the effect of soil amendments on weed characters in both
seasons. So that, the best soil amendment that reduced number, fresh and
dry weights of barnyard grass was application farmyard manure at 10 t/fed
during both seasons. However, the lowest values of number, fresh and dry
weights of flatsedge were resulted from the application of gypsum at 5.0 t/fed
in the first seasons and application of sulphur at 150 kg/fed in the second
season. Whereas, application of gypsum at 2.5 t/fed lead to obtain the lowest
values of number, fresh and dry weights of jungle rice in both seasons.
These results might be due to the desirable impact of soil amendments as a
source of nutrients, maintains good soil structure and improves the
productivity of soil by promoting infiltration rate and aeration in soil, which in
turn of increasing competition between weeds and rice in the interest of rice
and decreasing weed characters. These results are in partial agreement with
those stated by Singh et al. (2007), Majumder et al. (2008), Reichenauer et
al. (2009) and Masulili (2010).

1.2- Weed control treatments effects:

Weed control treatments (hand weeding and some herbicides)
exhibited significant effect on number, fresh and dry weights of barnyard
grass (Echinochloa crus — galli (L.) Beaur), flatsedge (Cyperus difformis L.)
and Jungle rice (Echinochloa colonum (L.) Link) during the two growing
seasons (Table 3). Using bispyribac sodium (Nominee 2 % SL) at the rate of
800 cmd/fed after 23 DFS minimized number, fresh and dry weights of
barnyard grass and Jungle rice followed by using thiobencarb during both
seasons. However, the minimum number, fresh and dry weights of flatsedge
were resulted from application of thiobencarb (Saturn 50 % EC) at the rate of
2 L/fed after 9 DFS followed by Bentazone (Basagran 48 % AS) at the rate of
1.5 L/fed after 23 DFS in both seasons. On the other hand, hand weeding
twice after 25 and 40 DFS (control treatment) associated with the highest
number, fresh and dry weights of dominant weeds in both seasons. Similar
results were obtained by El-Mashad et al. (1995), Bassal et al. (1998), Palis
et al. (1999), El-Desoki (2003) and Ebaid and Shebl (2006).

Data in Table 3 showed that the interaction between soil amendments
and weed control treatments had a significant effect on number, fresh and dry
weights of barnyard grass, flatsedge and Jungle rice during the two growing
seasons, except number of barnyard grass in the second seasons, dry weight
of barnyard grass in the first season, number of Jungle rice in the first season
and dry weight of Jungle rice in the second season.
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2- Rice characters:
2.1- Soil amendments effects:

Data in Tables 4 and 5 cleared that soil amendment treatments showed
significant effect on all studied characters in both seasons. As seen from
obtained results, the application of farmyard manure at the rate of 10 t/fed as
a soil amendment produced the highest values of these characters in the two
growing seasons. It was followed by application of sulphur at the rate of 150
kg/fed with concern of flag leaf area and plant height, and application of
gypsum at the rate 5.0 t/fed with regard other characters in both seasons.
Overall, all soil amendments under study significantly enhanced growth grain
and straw yields as well as its components in both seasons. Hence, the
lowest means of all studied characters were resulted from control treatment
(without soil amendments) in the two growing seasons. This favorable effect
of soil amendments especially organic in origin (FYM) may be due to its role
in decreasing soil pH, which resulted in increasing solubility of nutrients and
nutrient availability to the plants, increase soil organic matter content and
offer many benefits as well as contain plant nutrients and act as organic
fertilizers. So that enhancement rice growth and development as well as its
yields. These results are in harmony with those obtained by Chhabra (1999),
Rasool et al. (2007), Yasmin et al. (2007), Ming-gang et al. (2008), Bi et al.
(2009) and Masulili (2010).

2.2- Weed control treatments effects:

As shown from data in Tables 4 and 5 the studied weed control
treatments significantly affected rice growth, grain and straw yields as well as
its components in the two growing seasons. Application of bispyribac sodium
in controlling weeds in rice fields significantly surpassed other weed control
treatment and produced the highest values of studied rice characters in both
seasons. It was followed by using thiobencarb in the first season or
bensulfuron ethyl in the second season with respect to grain and straw yields.
Hand weeding rice weeds twice after 25 and 40 days from sowing recorded
the lowest values of all studied characters. The increases in grain yield as a
results of using bispyribac sodium, bensulfuron ethyl, thiobencarb, and
bentazone were about 107.44, 95.98, 93.03 and 63.53 % as compared with
hand weeding over both growing seasons. These results may be due to hand
weeding is much more difficult and slower in direct-seeded rice because of
high weeds density and similarity between rice and grass weed seedlings. In
addition, weed removal by using selective herbicides to dominant weeds
when rice plant is still in the early vegetative phase allows more time for the
rice plant to maximize use of resources available after removing the weeds,
consequently increasing rice productivity. These results are in good
accordance with those reported by Palis et al. (1999), Moshtohry (2001), Abd
El-Wahed et al. (2003), El-Desoki (2003), Shalaby (2005) and Ebaid and
Shebl (2006).
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All rice characters i.e. flag leaf area, plant height, number of
panicles/m2, panicle length, number of grains/panicle, 1000- grain weight,
grain and straw yields/fed significantly affected by the interaction between
both studied factors in both seasons. We have reported enough the
interactions on grain yield only. As seems to appear from data in Table 6, the
highest values of rice grain yield were obtained when application FYM at the
rate of 10 t/fed as a soil amendments and using bispyribac sodium in order to
control spread weeds in rice field in both seasons of this study. However,
application gypsum at the rate of 5.0 t/fed and also bispyribac sodium came
in the second rank in both seasons. Control treatment of both factors (without
soil amendments and hand weeding) recorded the lowest values of rice grain
yield in the two growing seasons.

Table 6: Grain yield (t/fed) of rice as affected by the interaction between
soil amendments and weed control during 2007 and 2008

seasons.
Weed control| Hand |Saturn 50|Basagran|{Nominee|Sirius 10
Soil amendments weeding| %EC |48%AS | 2%SL | %WP
2007 Season

\Without (control) 2.210 4.070 3.883 4.430 4.270
Gypsum at 2.5 t/fed 2.573 4.950 3.790 5.163 4.802
Gypsum at 5.0 t/fed 2.790 5.080 4.540 5.595 5.143
Farmyard manure at 5 t/fed 2.450 4.870 3.762 5.110 4.682
Farmyard manure at 10 t/fed 2.890 5.040 4.756 5.630 5.140
Sulphur at 75 kg/fed 2.220 4.790 3.620 5.000 4.713
Sulphur at 150 kg/fed 2.762 5.060 4.540 5.320 5.030
F. test *

LSD at 5 % 0.136

2008 Season

\Without (control) 2.215 4.080 3.864 4.335 4.115
Gypsum at 2.5 t/fed 2.715 5.926 4.533 5.585 5.050
Gypsum at 5.0 t/fed 2.915 5.239 4.781 5.696 5.209
Farmyard manure at 5 t/fed 2.468 4.746 3.847 5.028 4.771
Farmyard manure at 10 t/fed 2.324 4.822 3.826 6.269 6.694
Sulphur at 75 kg/fed 2.184 4.699 3.659 4.892 4.698
Sulphur at 150 kg/fed 2.664 4.924 4.456 5.336 5.017
F. test *

LSD at5 % 0.186

REFERENCES

Abd ElI-Wahed, M.S.A. ; E.R. El-Desoki and R.A. EI-Mergawi (2003).
Influence of herbicide (Thiobencarb) and Sitosterol on rice plant (Oryza
saiva L.). J. Agric. Sci. Mansoura Univ., 28 (3): 1655-1671.

Badawi, A.E. ; M.A. Maxinos and I.R. Aidy (2001). Rice improving in Egypt
during 85 years (1917-2001), in Theresa A. Castillo (Ed.) rice in Egypt.
Rice Research and Training Center, Sakha, Kafr EL-Sheikh, Egypt.

575



Badawi, M.A. et al.

Bassal, S.A.A. ; AAA. Zohry and A.M. Abd EI-All (1998). Effect of preceeding
winter crops, transplanting regularity and some weed control
treatments on yield and associated weeds of rice "Giza 178". J. Agric.
Sci. Mansoura Univ., 23 (10): 4213-4222.

Bi, L. ; B. Zhang ; G. Liu; Z. Li; Y. Liu; C. Ye; X. Yu; T. Lai; J. Zhang ; J.
Yin and Y. Liang (2009). Long-term effects of organic amendments on
the rice yields for double rice cropping systems in subtropical China.
Agric. Ecosys. and Environ., 129: 534-541.

Chhabra, R. (1999). Phosphorus requirement of rice and wheat cropping
sequence in gypsum amended alkali soil. Annual Report, Central Soll
Salinity Research Institute, p. 14, Karnal, India.

Davis, J.G. and C.R. Wilson (2006). Choosing a soil amendment. Colorado
State University Extension, 6/00, Reviewed 5/05, No. 7.235 (C.F.
Computer Search).

Ebaid, R.A. and S.M. Shebl (2006). Effect of nitrogen rates and weed contrl
on the productivity of Giza 177 rice cultivar under different planting
methods. J. Agric. Res. Tanta Univ., 32 (1): 22-30.

El-Desoki, E.R. (2003). Effect of some weed control treatments on
transplanted rice and nutrients uptake by rice and weeds. J. Agric. Sci.
Mansoura Univ., 28 (1): 23-35.

El-Mashad, L.A. ; H.M. Ibrahim ; A.S. Kholosy and H.T. Al-Marsafy (1995).
Performance of some herbicide combinations for the weed control in
seeded rice. J. Agric. Sci. Mansoura Univ., 20 (6): 2631-2638.

Gomez, K.N. and A.A. Gomez (1984). Statistical procedures for agricultural
research. John Wiley and Sons, New York, 2" Ed., P, 68.

Ibrahim, H.M. ; A. ElI-Meshed ; A.S. Kholosy and S.I. Attalah (1995). A
comparison for the effect of Machete, Saturn and Ronstar herbicides
on direct seeded rice and associated weeds under saline and caly soil
conditions. Egypt. J. Appl. Sci., 10 (8): 239-251.

Jackson, M. L. (1973). Soil Chemical Analysis. Prentice Hall of India, Private
Limited, New Delhi.

Khan, R.U. ; A.RR. Gurmani ; M.S. Khan and A.H. Gurmani (2007). Effect of
variable rates of gypsum application on wheat yield under rice-wheat
system. Pak. J. Biol. Sci., 10 (21): 3865-3869.

Liebman, M. and A.S. Davis (1999). Integration of soil, crop and weed
management in low-external-input farming systems. Weed Res., 40:
27-47.

Majumder, B. ; B. Mandal ; P.K. Bandyopadhyay ; A. Gangopadhyay ; P.K.
Mani ; A. L. Kundu and D. Mazumdar (2008). Organic amendments
influence soil organic carbon pools and rice—wheat productivity. Soil
Sci. Soc. Am. J., 72: 775-785.

Masulili, A. (2010). Rice husk biochar for rice based cropping system in acid
soil 1. The characteristics of rice husk biochar and its influence on the
properties of acid sulfate soils and rice growth in West Kalimantan.
Indonesia J. of Agric. Sci., 2 (1): 39-47.

576



J. of Plant Production, Vol. 1 (4), April, 2010

Ming-gang, X.U. ; L.I. Dong-chu ; L.I. Ju-mei ; Q.I.N. Dao-zhu ; K. Yagi and Y.
Hosen (2008). Effects of organic manure application with chemical
fertilizers on nutrient absorption and yield of rice in Hunan of Southern
China. Agric. Sci. in China, 7(10): 1245-1252.

Moshtohry, M.R. (2001). Performance of some new selective herbicides for
solving weed problem in direct seeded rice under flooding and dry
sowing methods. J. Agric. Sci. Mansoura Univ., 26 (1): 43-50.

Palis, F. ; H. Vasquer ; E. Dupo and J. Asputia (1999). Bispyribac Sodium for
weed control in Philippine rice production system dry sown rice. The
17t Asian Pacific Weed Sci. Soc. Conf., Nov. 22-27, Bangkok,
Thailand, pp: 379-382 (C.F. Computer Search).

Rasool, R. ; S.S. Kukal and G.S. Hira (2007). Soil physical fertility and crop
performance as affected by long term application of FYM and inorganic
fertilizers in rice—wheat system. Soil & Tillage Res., 96: 64—-72.

Reichenauer, T.G. ; S. Panamulla ; S. Subasinghe and B. Wimmer (2009).
Soil amendments and cultivar selection can improve rice yield in salt-
influenced (tsunami-affected) paddy fields in Sri Lanka. Environ.
Geochem. and Health, 31 (5): 573-579 (C.F. Computer Search).

Sarwar, G. ; N. Hussain ; H. Schmeisky and S. Muhammad (2007). Use of
compost an environment friendly technology for enhancing rice-wheat
production in Pakistan. Pakistan J. of Botany, 39(5): 1553-1558.

Shalaby, R.A.M. (2005). Ecological and bio studies on some rice weeds and
their control methods. Ph. D. Thesis, in Agron. Fac. of Agric. Mansoura
Univ.

Sharma, S.K. and K.N. Singh (1984). Response of rice to nitrogen,
phosphorus and zinc in sodic soil. International Rice Res. Newslerrer,
9(6): 24-25.

Singh, Y.V. ; B.V. Singh ; S. Pabbi and P.K. Singh (2007). Impact of organic
farming on yield and quality of basmati rice and soil properties.
Zwischen Tradition und Globalisierung — 9. Wissenschaftstagung
Okologischer Landbau, Universitit Hohenheim, Deutschland, 20.-23.
Mérz 2007 (C.F. Computer Search).

Snedecor, G.W. and W.G. Cochran (1980). "Statistical Methods" 7t Ed. The
lowa State Univ. Press, lowa, USA.

Yasmin, N. ; G. Blair and R. Till (2007). Effect of elemental sulfur, gypsum,
and elemental sulfur coated fertilizers, on the availability of sulfur to
rice. J. of Plant Nutrition, 30 (1): 79 — 91.

Yoshida, S. ; D.A. Forno ; J.H. Cock and K.A. Gomez (1976). Laboratory
manual for physiological studies of rice. International Rice Research
Institute, Los Banos, Laguna, Philippines, p. 83.

577



Badawi, M.A. et al.

IV Jsanay g Ao (hildall daglia cdlalaa g 4y il claluas Glany U
JOM{*&J@L&AcWﬂ\MiM‘@JHHﬂ\WW&
29 il xe e puly

5 il aaly 4S50 Al - Jucalaal) and

AS Alailae - Joalall 38 50 -y A i dala de ) jay glilia Gl jad S ol
Y,0 Jaray gura ¢ sa) Ao il clalian A AL A Yoo A 5 Y00V ase A )
(OadfaaS Vou 5 Vo Jamay g S5 Glad/oha Vo5 © Jamay ady sl ¢ Glad/ha 0,0
s ¢ Oloal b e godile 5OV Gailaa Glaya s A sy A slia) LGS daglie E alaay
a5 4l Sy Jgmanall 5 gaill 5 (LGS Clina e agin Jeliil) S5 (G jous
s sl J3A G 8 )l (o8 Baalaiall ) Ll anenad & Cojlail) el IVA S s
‘ :@@%M‘@Gﬂ\»?uqﬂgwa
Cilay pae )y e B e Janll ghad/pha Ve Jares gl slad) aladif ool )
A Al e se JAA 50 43l Sa 5 J sanall 5 saill Ciliial aiill i 5 duiall ddpdal
0 Jamay Gl ialaa (e Cani 288 5 puaall Adadial Cala g i ()55 232 il J8T Ll
OF O o8 G asssall (8 adfanS V0w Jaeay oy Sl S5V s sall B 8/ 0k
Lldal Gila s gl 0355 93 3l Lgie @il a8 Gad/gh 1,0 Jaee urall plasin)
e sall OIS (BAS ) o)
dﬁi‘;cd}m;udja?wnwfﬁ YY ey 8/ Yams Av o oy e sill da alodind -Y
sl claal adll e 48 ) gl 5 Al idindiad Gilally (sl ()50l 5 2aall 4yl
Jamey (ol e ladisd O s (3 Al Al o se JUA 50 4l Sy J semnall 5
Gilally pasll o3 sl s aaall aill J8 e Jgeasdl (gal el )30 e alil 4 2xy olad/ 3 Y
Openasal) IS (8 (A5 paal) Aondal
il guen o G sina Tl liall da glie <Olabaa s 4 il clalias o Jelall S -
Glall sl ¢ (U angall 8 Aol Adpdia dae o Lagd Y15 Giilaall A jall cass
alall (3505 Y i pall (84S ) i d3e ¢ I3V pansall 8 Aiall Al
N s sall (8 A ) ol Al
Vo Jamer aldl) sledl alaSiuly am s Ayl 02 8 Lgdle Juanial) il g
e Jsaanll Jinasil) dua hadiuly (aliall daslia s G/l © Jamas guall 5l glag/ch
Gl IS dlailae - Jsalal) Ak Cag ka0 dal) el

3 puatall daaly — do) 3 A8 dgbae aud) AU daal) [ 4]
Lo )30 &igagl 38 Lal) dgana 4y 08 [ )]

578



J. of Plant Production, Vol. 1 (4), April, 2010

579



J. of Plant Production, Vol. 1 (4): 565 - 578, 2010

Table 3: Number, fresh and dry weights of barnyard grass (Echinochloa crus - galli (L.) Beaur), flatsedge
(Cyperus difformis L.) and Jungle rice (Echinochloa colonum (L.) Link)/m? at 50 DFS as affected by
soil amendments and weed control as well as their interactions during 2007 and 2008 seasons.

Characters Echinochloa crus - galli Cyperus difformis Echinochloa colonum
Fresh Dry weight Fresh Dry weight Fresh Dry weight

eatments Number | \eight (g) | (0) Number | yeight (g) | (g) Number | \eight (9) | (0)

2007 | 2008 | 2007 | 2008 | 2007 [ 2008 | 2007 | 2008 | 2007 | 2008 | 2007 [ 2008 | 2007 | 2008 | 2007 | 2008 | 2007 | 2008
IA- Soil amendments:
\Without (control) 5.50 [ 6.30 [ 10984] 11069]16.90[15.07[12.30[12.10] 17455] 166.75] 24.38[22.18] 3.40 | 3.75 [41.90[46.25[ 6.06 | 6.13
Gypsum at 2.5 t/fed 5.75 | 5.20 | 11352] 1160516.08[18.33[11.30| 12.15] 17045| 18220 23.70{23.31] 3.20 | 2.55 [41.35[44.00] 6.05 | 5.84
Gypsum at 5.0 t/fed 5.55 | 5.90 | 11574[ 11741]17.16]15.75[11.05|12.50| 16755] 17830] 23.31[22.84| 3.55 | 3.00 [46.65|45.75] 6.82 | 6.45
Farmyard manure at Stfed 5.25 | 5.65 | 10413] 11880[15.05[16.19]11.95|11.50| 17483| 17830( 24.44[22.90] 3.80 | 3.30 [50.55[48.60[ 7.12 | 6.37
Farmyard manureat 10tfed 4.75 | 5.15 [ 10197 10865[14.62]14.60[13.00[14.55| 17305 17655 24.10[ 22.82| 4.95 | 4.30 [57.40/51.80] 8.31 | 6.92
Sulphur at 75 kg/fed 5.75 | 6.10 | 11875 13365]17.51[17.95|15.25|14.75| 171.85| 15760( 23.87[20.37] 4.55 | 4.35 [53.40[49.20[ 7.70 | 6.67
Sulphur at 150 kg/fed 6.05 | 6.20 | 11654] 11510[16.76[15.73[13.30/10.70] 16960| 14815[23.52[18.82] 3.70 | 4.10 [50.20[56.20{ 7.10 | 7.46
F_ test * * * * * * * * * * * * * * * * * *
LSD at 5 % 0.50 | 0.67 [8.48|9.64[1.23]1.61[0.83][0.82]1.99|2.59/0.75][0.77[0.51]0.93]3.05]3.49]1.53][1.37
B- Weed control:
Hand weeding (control) 12.28[11.57] 26863] 264.10]43.48[39.41[20.46[19.28] 30242| 28096]48.38[42.68] 7.64 | 7.42 | 10096] 11482[17.59[16.89
Saturn 50 % EC 3.46 | 4.46 | 6186 | 6694 6.95 | 7.46 | 5.07 | 6.10 | 6691 | 6842 [ 6.69 | 6.15 | 2.28 | 2.35 [25.50[27.07] 3.05 | 3.27
Basagran 48 % AS 7.57 | 7.92 | 15257] 16339]22.04[20.92]10.92|10.75] 13614] 13003[16.33[15.27] 4.78 | 4.32 [58.07[54.75[ 8.28 | 7.10
Nominee 2 % SL 0.50 [ 0.67 | 8.07 | 9.45 [ 0.79 | 3.50 [15.57|15.67| 22303| 21757(31.22[28.28] 1.07 | 0.82 [11.25[11.17[ 1.12 [ 1.15
Sirius 10 % WP 3.75 | 4.28[66.35/82.07] 8.21 | 9.86 [10.92|11.21] 12996 14246(16.89[17.08] 3.60 | 3.17 [39.10[36.32[ 5.08 | 4.32
F. test * * * * * * * * * * * * * * * * * *
LSD at 5 % 1.74 | 2.03 |22.56[24.65] 3.23 | 3.44 [ 1.00 | 0.98 | 4.14 [ 543 | 0.92 [ 1.05 | 1.56 | 2.44 [ 8.20 | 9.23 [ 7.52 | 8.19
C- Interaction:

[ * INs[ » [« [Ns] = [ [ [ * [ [ *[*[Ns[*[]*]*]=*T]NS
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Table 4: Flag leaf area, plant height, number of panicales/m? and panicle length of rice as affected by soil
amendments and weed control as well as their interactions during 2007 and 2008 seasons.

Characters Flag leaf area (cm?) Plant height (cm) Number of panicales/m? Panicle length (cm)
Treatments 2007 [ 2008 2007 | 2008 2007 | 2008 2007 | 2008
IA- Soil amendments:
\Without (control) 15.19 15.28 83.01 82.79 289.5 281.0 16.82 16.90
Gypsum at 2.5 t/fed 16.43 16.34 85.66 85.28 389.4 397.6 17.61 17.67
Gypsum at 5.0 t/fed 17.44 17.43 87.45 86.86 427.6 429.1 18.61 18.43
Farmyard manure at 5 t/fed 17.01 16.99 86.90 86.61 386.9 394.3 17.57 17.73
Farmyard manure at 10 t/fed 18.34 18.40 89.41 88.70 431.7 429.3 18.63 18.68
Sulphur at 75 kg/fed 16.29 17.12 86.84 86.27 393.3 393.0 17.29 17.28
Sulphur at 150 kg/fed 17.48 17.54 88.11 87.53 421.7 411.9 18.27 18.33
F. test * * * * * * * *
LSD at5 % 0.45 0.54 1.15 0.97 12.1 12.9 0.18 0.20
B- Weed control:
Hand weeding (control) 14.25 14.29 77.45 76.72 196.5 200.6 14.43 14.39
Saturn 50 % EC 17.07 17.27 89.29 89.25 430.9 430.6 18.69 18.72
Basagran 48 % AS 16.57 16.72 87.18 86.43 395.4 393.6 17.90 17.87
Nominee 2 % SL 18.65 18.79 90.59 90.48 476.3 478.6 19.49 19.55
Sirius 10 % WP 17.89 17.99 89.34 88.58 458.1 450.8 18.63 18.76
F. test * * * * * * * *
LSD at5 % 0.46 0.40 1.10 1.04 10.2 9.8 0.15 0.15
C- Interaction: | | | | | | | |
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Table 5: Number of grains/panicle, 1000 - grain weight, grain and straw yields per feddan of rice as affected by soil
amendments and weed control as well as their interactions during 2007 and 2008 seasons.

Characters Number of grains/panicle 1000 - grain weight (g) Grain yield (t/fed) Straw yield (t/fed)
Treatments 2007 [ 2008 2007 | 2008 2007 | 2008 2007 [ 2008
IA- Soil amendments:
\Without (control) 87.06 86.79 21.05 21.12 3.773 3.722 4.104 4.002
Gypsum at 2.5 t/fed 91.03 93.33 22.15 22.42 4.256 4.762 4.609 4.666
Gypsum at 5.0 t/fed 100.73 101.97 23.51 23.46 4.630 4.768 4.962 4.984
Farmyard manure at 5 t/fed 91.71 93.29 22.13 22.59 4,175 4.172 4.522 4.727
Farmyard manure at 10 t/fed 101.79 102.56 23.56 23.65 4.691 4.787 5.038 5.142
Sulphur at 75 kg/fed 92.39 93.11 21.29 22.36 4.069 4.026 4.386 4.538
Sulphur at 150 kg/fed 98.72 97.81 23.45 23.23 4.542 4.479 4.860 4.886
F. test * * * * * * * *
LSD at5 % 3.50 3.10 0.53 0.56 0.116 0.156 0.112 0.084
B- Weed control:
Hand weeding (control) 75.31 75.75 17.32 17.31 2.556 2.498 2.886 3.004
Saturn 50 % EC 95.84 96.85 24.09 24.45 4.837 4.919 5.193 5.222
Basagran 48 % AS 91.18 89.80 23.10 22.91 4.127 4.138 4.480 4.570
Nominee 2 % SL 114.43 116.73 24.78 25.06 5.178 5.306 5.521 5.491
Sirius 10 % WP 97.12 98.61 22.95 23.72 4.826 5.079 5.120 5.244
F. test * * * * * * * *
LSD at5 % 3.46 2.83 0.63 0.55 0.157 0.142 0.161 0.090
C- Interaction: | | | | | | |
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