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ABSTRACT

Two field experiments were conducted at EL-Serw Agricultural Research Station, Agricultural Research
Damietta Governorate, Egypt, during 2013 and 2014 summer seasons to study the effect of water depth, cultivar
and weed control treatments on weeds and rice crop .The experimental design was a split- split plot design, whi:
combination of twenty treatments, each experiment included two water depths, which were determined in the me
two rice cultivars and five weed control treatments, the two cultivars treatments were assigned to the sub plots a
control treatments, that were put in the sub-sub plots. It was found that the water depth of 3cm increased total wi
flag leaf area (cm?) by 0.31, 46, 30.5 and 10.5% through the two seasons, compared with water depth
respectively. Water productivity was estimated by, 1.342, 0.765, 1.229 and 0.692 m* to each kg of rice grain yiel
2013 and 2014 seasons, respectively. Giza 178 cultivar decreased fresh weight of grassy weeds and total weeds t
30%, but, flag leaf area was increased by 18%, compared with Orabe2 cultivar, respectively, during the second
Bispyribac- sodium, penoxsulam (13.6%) and penoxsulam (1.6%)+ triclopyr (12%) decreased the fresh weight
weeds up to 36, 35 and 61%, compared with the untreated check in the second season, respectively.

The interaction between 3cm and 7cm water depths x bispyribac-sodium recorded 8.5 and 10% increase in
height, but, the interaction between water depth at 3cm x penoxsulam (13.6%) and penoxsulam ((1.6%))+ triclop
increased flag leaf area (cm?) by 18.5 and 8.65%, in the first season, respectively, compared to the untreated
water depth at 3cm.

The interaction between water depth of 7cm x Giza 178 x penoxsulam (1.6%)+ triclopyr (12%) decreased -
weight of total weeds by 82% and plant height by 76%, but, the interaction between water depth of 3cm x C
bispyribac-sodium and Giza 178 x penoxsulam (1.6%)+ triclopyr (12%), increased panicle length up to 9 and 8%
interaction between water depth of 3cm x Giza 178 x penoxsulam (1.6%)+ triclopyr (12%) and water depth c
Orabe2 x penoxsulam (1.6%)+ triclopyr (12%) recorded an increased in flag leaf area (cm?) up to 91 and 69%
second season, respectively, compared to the untreated check x water depth of 3cm x Gizal78.

The main findings of this study show that the depth water at 3 cm of soil surface saved water of 1533 and :
per faddan, or by 41 and 41% than the depth water at 7 cm without any significant differences in either grai
faddan, respectively. Water productivity was higher in 3 cm water depth, which were 1.345 and 1.23as compa
0.765 and 0.69 (WUE) for each produced kg of rice grain. On the other hand, a slight reduction in weed gro
estimated by percent with deep water irrigation to 7 cm from soil surface.

Giza 178 exhibited weed depression by 30 % than Orabe 2 cultivar in spite of the insignificant differences
grain or straw yields per faddan.

All weed control treatments, Bispyribac- sodium, penoxsulam (13.6%) and penoxsulam (1.6%)+ triclopy
exerted significant weed control reduction than untreated check, accompanied with increases in rice grain per fad
untreated check. The effect of interaction between all studied factors on weeds and rice production were discussed

Key words: Rice, water depth, herbicides, water productivity, grain yield.

INTRODUCTION

Rice (Oryza sativa L.) is, drought tolerance

herbicide effectiveness (Bailey, 2004). Will
al., 1990, observed that growth was always s
during seedling establishment in standing w

will be important not only to reduce losses due to
moisture stress, but also to maintain or improve the
crop’s competitiveness against weeds (Asch et al.,
2005). In agricultural systems, where irrigation and
flooding are common practices (e.g. rice), the
environment, in which weed seeds have to
germinate, is characterized by the existence of low
oxygen concentrations. Low oxygen concentration
terminates dormancy in seeds of some weed
species. Increased temperatures affect herbicide
persistence in the soil and the ‘windows’ for

that deep water can jeopardize the rice cro
important, then, to determine a safe limit fo
depths in order to avoid unacceptable
Flooding, up to adepth of 10 cm, pn
germination of most weed seeds and k
majority of weed seedlings.The morph
similarity between crop and certain grassy
makes hand  weeding difficult  (Maity
Mukherjee, 2009). The dominance of gre
favored by saturated and  below-st
conditions, whereas (aquatic) broadleave
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sedges grow rapidly when soil is submerged with
water under aerobic soil conditions, weed diversity
is much higher, compared to saturated or flooded
conditions (Anwar et al., 2010). Williams et
al.,1990 compared the growth of several weeds in
water-seeded rice under shallow (5cm), moderate
(10cm) and deep (20cm) continuous flooding. In the
absence of herbicides, 20 cm of standing water gave
better weed control than other water depths. Ismail
et al. (1996), also, indicated that emergence of E.
crus-galli, E. colona, C. iria, L. hyssopifolia and
Rhyncospora corymbosa was lower in soils flooded
up to 4 cm water depth, compared to seeds sown at
all sowing depths in saturated soil. Wrinkle grass
(Ischaemum rugosum) seeds failed to germinate
when subjected to all depths of inundation (4—
12cm), except for those inundated with 2cm, which
registered 2% germination (Moody and De Data,
1982). Weedy rice infestation in rice fields is
dangerous because seeds in seed bank increase over
time with self-regeneration and there is no effective
selective herbicide for controlling weedy rice
(Duong et al., 2007). Mamun (1990) reported that
weed growth reduced the grain yield by 68-100%
for direct-seeded rice. Uncontrolled weed growth is
reported to cause yield losses in the range of 28—
89% in direct-seeded lowland rice and 48-100% in
upland ecosystems, and improved weed control has
been estimated to raise rice yields by 15-23%,
depending on production ecosystem (Rodenburg
and Johnson,2009). Chemical control is the most
commonly used and reliable method for controlling
weeds in rice. The importance of their control was
emphasized in the past by various authors (De Datta
and Baltazar 1996; Labrada 1996 and Ze-Pu Zhang
1996). Excellent control of Echinochloa crus-galli,
with penoxulam applied at the three-to-four leaf
growth stage, was reported by Ottis et al. (2003).
According to Joy et al. (1991), weed flora in rice
consisted of 37% grasses, 33% sedges and 30%
broadleaves weeds. Barnyardgrass control, with
penoxsulam, was reported to be at least 99% at 21
days after application, if applied alone (Ottis et al.
2004).Talbert and Burgos (2007) found that
penoxsulam did not injure rice and improved rice
yields, compared with standard propanil-based
programs. Weed species respond differently to
changing water regimes (Bhagat et al., 1999).
Yadav et al., (2007), also, reported the broad
spectrum action of bispyribac -sodium.

Thus, the present study was underte
develop water management-based on the e
two rice cultivars and weed control herbici
direct-seeded rice.

MATERIALS AND METHODS

Two field experiments were conducted
and 2014 summer seasons at EL-Serw Agri
Research Station, Damietta Governorate,
Res. Center, Egypt, on loamy soil (Tablel), 1
the effect of twenty treatments, which we
combination of two water depths, two rice ¢
and five weed control treatments on weeds ¢
crop. The main soil characteristic is heavy cl
mechanical composition is shown in Table (
(1950).

The experimental fields were prepared
two plowings and harrowing and leveling. (
superphosphate (15.5% P,0s) was added at
of 100 kg/faddan before soil plowing
experiment was set in a split —split-plot desi¢
four replicates. The size of sub-sub pl
21m*(3mx7m). Rice seeds were planted at
of 60kg/faddan in the 15" and 20" May in 2!
2014 summer seasons, respectively, and he
in 25" and 30" of September through t
successive seasons. Two water depths of 3
7cm, and irrigation each four days were allo
the main plots and Giza 178 and Orab
cultivars were assigned to the sub- plots an
control treatments in the sub-sub plots.
Weed control treatments were:

1- Nomiene SL 2% (bispyribac-sodium) at
of 0.8L/faddan applied after twenty da
sowing.

2- Rainbo OD 2.5% (penoxsulam) 13.6%);
rate of 0.4 L/faddan applied after fifte
from sowing.

3- Falkon OD (13.6%) (penoxsulam (1.
triclopyr (12%)) at the rate of 0.9 L
applied after twenty days post sowing.

4- Hand weeding twice at thirty and fo
days post sowing.

5-  Untreated check.

Nitrogen, in the form of urea (46%N)
rate of 60kg/faddan, was splitted into thre
doses, before seeding in the dry soil, at tiller
at panicles initiation. The other usual
practices of rice planting were conduc
recommended by the Egyptian Minis
Agriculture and Land Reclamation.

Table 1: Physical and chemical properties of the soil samples before sowing rice plants during 2(

2014 summer seasons.

Soil Particle size distribution PH
Summer depth  Coarse Fine Silt Clay Texture O.M. CaCo3 (1:2.5)
Season  (cm)  sand(%) Sand(%) (%) (%) class (%) (%) suspension
2013 0-30 1.73 13.30 21.62 63.15 Clayey 1.21 2.35 7.9
2014 0-30 1.69 13.32 21.70 63.18 Clayey 1.22 2.31 7.8
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Data recorded the following estimations:
A) Water productivity:

The amounts of applied water were shown in
Table (2). The amount of applied water, delivered to
each experimental plot, was measured by using the
cut — throat flume. The 20x90 cm dimensions water
productivity was determined, according to the
following equation:

Water productivity = Rice grains
Amount of applied water
(kg/ m*) (WUE).
B) Weeds:

The studied characters included one weed
sample from each m?, taken at sixty days after
sowing, using one square quadrate and weeds were
separated and identified as to species, according to
Tackhélm (1974).

C) Rice growth:

Ten rice plants were randomly taken at ninety
days after sowing (DAS) from each sub-sub plot and
the following measures were recorded: Growth
parameters were:

1) Plant height (cm) was estimated from the soil
surface to the top of the main stem

2) Flag leaf area per plant (cm?).

D) Grain yield and yield components:

At harvest, the following measures were
recorded:

1- Panicle length: It was measured (in cm) from the
collar to the end of panicle in a random sample
of ten main panicles.

2. Grain yield (ton/faddan): The two inner square
meters of each sub-sub plot were harvested and
were left for five days for air drying and, then,
the grains threshed, then, the grains were
separated and weighed. The grain yield was
recorded and, then, converted into ton/faddan.

3- Straw vyield (ton/faddan): It was estimated by
weighing the straw after separating the grains
from the same samples of grain yield (item 2).

E) Statistical analysis:

All data obtained were subjected to the proper
statistical analysis of a split —split-plot design,

according to Steel and Torrie (1980) and
were compared, according to Duncan
multiple range test at 0.05 level.

RESULTS AND DISCUSSION
1-A) - Effect of water depth:
1-A) 1- On weeds:

Weed flora of the experimental plots is
below, including grasses as: Echinochloa ¢
Echinochloa crus-galli and broad-leaved -
Ammannia spp. and Cyperaceae as C
difformis.

Results in Table (3) showed that the amc
applied water per faddan was increas
increasing irrigation depth from 3 to 7cm frc
surface and reached to 2205, 3738, 2293 an
m™ faddan, respectively, during the two gi
season period during 2013 and 2014 seaso
the another hand, irrigation with the water dt
7cm from soil surface significantly decreas
total weeds, during 2013 season, and fresh
of Cyperus difformis and total weeds (g/m?)
2014 season, respectively. These det
amounted to 0.4 and 46% through the two st
compared with the water depth of
respectively. Water depth, also, did not |
significant effect on fresh weight of E. cru:
E. clonum and A. spp. during 2013 anc
seasons.

This may be due to poor weed seed gern
under deep water conditions compared to
water due to soil aeration as mentioned by
(2004).

1-A) 2 On rice:

Table (4) shows that all studied che
namely, plant height (cm), panicle lengtl
straw yield (ton/ faddan) and grain yiel
faddan) did not significantly differ under bot
7 cm water regimes, except for flag leaf area
2013 season and plant height in 2014 sea
water use productivity kg/m® during the
seasons.

Table 2: The amount of applied irrigation water (cm) and total used amount per faddan to

seeded rice, in the two summer seasons.

The amount of applied irrigation water

Month 2013 season 2014 season

3cm TWMY¥F  7em TWMYF  3cm  TWMYF 7cm TWMYF
June 6.9 289.8 12.9 541.8 3.7 155.4 18.5 777.0
July 23.8 999.6 45.6 1915.2 26.2 1100.0 42.2 1772.4
Augst 21.8 915.6 30.5 1281.0 24.7 1037.4 32.5 1365.0
TWMYF - 2205 - 3738 - 2293 - 3914

These values were measured after establishment and up to harvesting process.

TWM?/F’ = Total water / faddan(cubic meter).
Irrigation water depth of:

Ponding water depth at 3cm all season.
Ponding water depth at 7cm all season.
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Table 3: Effect of water depth on weeds during 2013 and 2014 seasons(over rice cultivars an

control).
j—
ITIN
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Ez S8 %E gE SE BE E SE gE SE ®E ZE
S8 5~ 52 52 88 <& FT2 52 52 88 <& g2
S 2gE u O w [ ui o w [
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2014 season 2014 season
3 2205 1985 388 183 10 2293 1830 702a 110 11 2653 a
7 3738 2251 275 28 2 3914 1627 169b 24 1 1821 b

Means followed by the same letter, within each column, are not significantly different according to Waller-Du

ratio t test, 0.05level.

Table 4: Effect of water depth on rice traits during 2013 and 2014 seasons (over rice cultivars an

control).
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season 2013
3 2205 73 17.1a 19.0 3.58 2.96 1.342
7 3738 74 13.1b 19.1 3.73 2.82 0.765
2014 season
3 2293 77 a 15.97 19.73 3.96 2.86 1.229
7 3914 71b 14.45 18.87 3.59 2,71 0.692

Means followed by the same letter, within each column, are not significantly different according to Waller-Du

ratio t test, 0.05level.

Concerning plant height, water depth of 3cm
increased it up to 8.4%, compared with the water
depth of 7cm in the second season. This means that
we can save systematized water by about 1533 and
1621 m¥/ faddan, in the two seasons, respectively.
Water productivity values recorded 1.342, 0.765,
1.229 and 0.692 m® to each kg rice grains yield
during 2013 and 2014 seasons, respectively, which
means that water productivity was larger with the
water depth of 3cm than 7cm through the two
seasons.

These results suggest that the same yield of
rice per faddan can be produced by either the two

irrigation systems and water use efficiel
increased by, 1.342 and 1.25 under s
irrigation than deep water irrigation and save
by 1533 and 1621 m® / faddan or by 41
percent from deep irrigation system.

1-B): Effect of rice cultivars:

1-B) -1: On weeds:

Data in Table (5) revealed that Gi
cultivar decreased the total weeds in both
and arrived to the level of significance i
season than Orabe 2 by 30% between t
cultivars through the two seasons, respectivel

Table 5: Effect of rice cultivars on weeds during 2013 and 2014 summer seasons(over depths wai

weed control).

Rice
Cultivar
E. crus-galli
(g/m?)

C. difformis
(9/m?)

E. colonum
(g/m?)

A. spp
(9/m?)
Total weeds
(g/m?)

—_ (%2} (%)
3 = £ B
DO £ 2o g 8«4
o £ == o E I E S
S = E = S = > = - =
52 T8 o2 g2 82
ui o wi =

2013 season

2014 season

Gizal78 2103 b 189 170 0.0 2462

1318 b 392  134a 40 1848 b

Orabe2 2133a 474 41 12 2650

2137a 479 00D 13 2629 a

Means followed by the same letter within each column are not significantly different according to Waller-Du

ratio test, 0.05level.
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Giza 178 cultivar depressed the fresh weight of E.
crus-galli, C.difformis, E. colonum, A. spp. and the
total weeds up to 1.4, 60, 0.0, 100 and 7 %, in the
first season, respectively, and, 38, 18, 0.0, 69 and
29%, respectively, in the second season, but
arrived to the significance in most cases. This may
indicate that Giza 178 cultivar had some
allelopathic potential against associated weeds.
Allelopathic  rice  cultivars  suppress  weed
emergence, root and shoot developments, tillering
capacity and plant canopy were recorded,
according to Hassan (2002).

1-B)- 2: Onrice:

Results in Table (6) showed that the differences
between the two studied cultivars did not arrive to
the level of significance, concerning the
characteristics; namely, plant height (cm), flag leaf
area (cm?), panicle length (cm), straw yield
(ton/faddan) and grains yield (ton/faddan) in both
seasons, except for, flag leaf area (cm®) and water
use productivity (kg/m®) during the two seasons.
This can explain that Orabe 2 cultivar increased
plant height, flag leaf area, panicle length, straw
yield and grain yield. Giza 178 cultivar decreased
fresh weight of total weeds up to 30% due to the
increase in flag leaf area up to 18%, as compared
with Orabe2 cultivar, during the second season,
respectively. This means that the two rice cultivars
had a similar potentiality for rice production.The
two rice cultivars, in this study, suggested that water
use efficiency was increased by 1.10 and 0.99 over
Orabe2 cultivar, but, Giza 178 cultivar recorded a
reduction in water use efficiency by 0.95 and 0.99,
through the two seasons, respectively.

1-C) - Effect of weed control treatments:
1-C) -1: On weeds:

Data in Table (7) indicated that the effect of
weed control treatments arrived to the level of
significance on E.crus-galli, C. difformis and the
total weeds during the two seasons, where, Falkon
(penoxsulam (1.6%) + triclopyr (12%)), bispyribac-
sodium and penoxsulam (13.6%) decreased the
fresh weight of E. crus-galli and C. difformis up to
49, 14, 20, 77, 86 and 91%, in 2013 season,
respectively, and 62, 39, 42, 76, 24 and 17%, in the
second season, respectively, and with total weeds by
61, 36 and 36%, respectively, in the first season.

From this study, it was indicated that the effect
of penoxsulam (1.6%)+ triclopyr (12%) was more
observed on total weeds than another herbicidal
treatments, which broadened the weed control
spectrum, where penoxsulam (1.6%) controlled the
broad-leaf and triclopyr (12%) controlled grassy
weeds. bispyribac- sodium, penoxsulam (13.6%)
and penoxsulam (1.6%)+ triclopyr (12%) decreased
fresh weight of total grassy and total weeds by 39,
39.2, 59, 36, 35 and 61%, compared with the
untreated check in the second season, respectively.

Bispyribac- sodium is a selective herbici
effective for the control of grasses, sedc
broadleaf weeds in rice and is effective as ¢
foliar treatment (Schmidt et al., 1999), as
penoxsulam, a triazolopyrimidinee sulfonam
herbicide, which inhibits the plant «
Acetolactate Synthase (ALS), which is esset
the synthesis of branched-chain amino acids
leucine and isoleucine. Inhibition of amii
production, subsequently, inhibits cell divisi
control annual sedges and many broadleaf
also Echinocloa spp., but it is safe to rice (La
2014).

The growth stage of weed species may
effect on herbicide efficacy by influencing
and metabolism of herbicides (Singh and
2004). Direct wet seeding, broadcasting
germinated seeds on puddled soil, results i
weed growth than transplanting (Bhagat
1999).

1-C) - 2: On rice crop:

Results in Table (8) indicated tt
differences between weed control treatments
to the level of significance on straw yielc
yield and water use productivity (kg/m*) du
two seasons, and plant height, flag leaf area,
length, straw yield and grain yield in the
season. All herbicidal and hand-weeding
treatments increased plant height by 78, 75,
72 cm in the second season, than the ui
check. Flag leaf area, also, were increast
penoxsulam (1.6%) + triclopyr (12%), bist
sodium and penoxsulam (13.6%) by 45,
19%, compared with the untreated check
second season, respectively. Straw yiel
increased with, penoxsulam (1.6%) + t
(12%), bispyribac- sodium and penoxsulam {
by, 30, 33 and 30%, compared with untreate
in the second season, respectively. Grain yi
increased by the herbicidal treatments (bisf
sodium, penoxsulam (13.6%) and penc
(1.6%)+ triclopyr (12%)) and hand-weedin
by 56, 41, 36 and 18%, ,in 2013 season, and
54 and 31%, in 2014 season, compared v
untreated check in the two seasons, respectiv

The superiorly in grain yield (ton/fadd:
to the treatments, might be attributed to the i
in plant height, flag leaf area and straw yie
may be owing to the effect of herbicidal an
weeding treatments and improved the rice p
photosynthesis, which produced
photosynthesis to be stored in grain in rice
which prevented weed competition.

Concerning the effect of herbicide trea
on water productivity (WP), it was obtaine
each of weed control treatment gave
percentage of WP more than hand-weeding
and untreated check in the two seasons.
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Table 7: Effect of weed control treatments on weeds during 2013 and 2014 summer seasons.

n = %) (%] = 17, n

= 5 E 5 g & £ 5 E

= & S IS s = & o 5 g =

£ . = s 2 = = £E 3 g B

e © ° © < 5 © © © < 5

[ wi o i < [ i &) i < [

season 2013 2014 season

E{')Epmbac' 2608a 52b 102 6 2768b 1832b 474ab 39 0.0 2345b
penoxsulam 2406 ab 32b 100 0.0 2538b 1741bc 519ab 119 0.0 2371b
penoxsulam
(1.6%)+ 1552 ab 86 b 326 17 1971d 1138bc 150b 128 17 1433 ¢
triclopyr (12%)
Hand weeding 1007b 1114a 0.0 8 2129c 913 c 409b 00 24  1346¢c
Untreated check 3020a 373ab 0.0 0.0 a3393 3015a 626a 500 00 3691a

Means followed by the same letter, within each column, are not significantly different according to Waller-Du

ratio t test, 0.05level.

From Figure (1) it was observed that
bispyribac- sodium, penoxsulam 13.6% and
penoxsulam (1.6%)+ triclopyr (12%) decreased
fresh weight of total weeds by 19, 25 and 42 in the
first season, and 36, 35and 61% in the second
season. Grain yield was 3.46, 3.14, 3.02, 3.11, 2.95
and 3.15 (tons/faddan), in the two seasons,
respectively, but, hand-weeding twice, thirty and
forty five days from sowing decreased fresh weight
of total weeds to 8.94 and 5.65, and grains yield to
2.63 and 2.68 (tons/faddan), in the two seasons,
respectively.

2- The interactions:
2-1)- Effect of interaction between water depths

X two rice cultivars:

2 -1)- 1 On weeds

The effect of interaction between water depth
and rice cultivars treatments was not statistically
significant on various fresh weight (g/m?) of weed
species in rice field; namely, E. crus-galli, C.
difformis, E. colonum, A. spp. and total weeds in
the two seasons. This means that the factors
independently acted and the result did not discuss
weed flora composition (Drost and Moody, 1982
and Anwar et al., 2010).

2-1)- 2 Onrrice:

Data presented in Table (10) showed that the
effect of interaction between water depths x rice
cultivars treatments were statistically significant on
plant height, flag leaf area and water use
productivity (kg/m>) in both seasons and, grain yield
(ton/ faddan) in the first season, and on straw yield
in 2014 season. But the interaction was not no
significant on panicle length in the two seasons.
Plant height increased with shallow water depth of
3cm with Orabe2 cultivar in both seasons, but,
grains yield increased with water depth of 3cm x
Orabe2 during 2013 season, in comparison with the
other treatments.

Flag leaf area increased with shallow
depth of 3cm x Orabe2, and water depth of
Giza 178 during 2014 by 59 and 47% durin
and 2014 seasons, respectively, compare
water depth of 7cm x Orabe 2. The inte
between water depth of 3 cm x Giza 178 an
depth of 7 cm x Orabe 2 recorded an in
panicle length up to 19.97 and 19.49 (cm?)
the second season. Grain yield increase
water depths of 3 cm x Orabe 2, water dep
cm x Orabe 2 and water depth of 3 cm x Gi
up to 3.10, 2.98 and 2.83 (ton/ faddan) durin
season.

Concerning the effect of interaction |
water depths x two rice cultivars on stra
recorded high increase with water depth of
Orabe 2. On the other hand, the percentage
yield/ grain yield ratio increased with water
7 cm x Orabe 2 and water depth of 7 cm x C
up to 1.33 and 1.31 % in the first season. Thi
that the two rice cultivars (Giza 178 and C
can be grown with water depth of 3 1
irrigation each four days and did not cause ar
on rice plant and its potential yield.

2-2)- Interaction between water depths x
control treatments:
2-2)-1 On weeds:

Data presented in Table (11) showed tl
effect of interaction between water depth anc
control treatments on fresh weight of weeds ¢
(9/m?), under this study; namely, E. crus-g:
difformis, E. colonum, A. spp., and total
weight (g/ m? was not statistically sigr
during the two seasons. This means th
interaction between the two studies factors b
in a similar manner under each other.
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¥ Total weeds 2014 Il Grains yield 2014

= Grains yield 2013

B Total weeds2013

Ton/faddan

Fig. 1: The relationship between the effect of weed control treatments on total weeds and grai
(ton/faddan) during 2013 and 2014 summer seasons.

Table 9: Effect of interactions between, water depth x rice cultivars on weeds during 2013 an

summer seasons.

£ s t 5 . % 5 t 5 .t
£ g & s g = F & 5 g =
g 2 £ S T 2 £ 3 B
o S ES] o < 2 =} © © < =
= L O (i} [ w O L [
season 2013 2014 season
G.178 2140 360 284 0.0 2784 1514 704 221 5.0 2444
3cm Orabe2 1832 417 82 20 2351 2145 700 00 26 2871
G.178 2067 18 56 0.0 2141 1124 79 48 2.0 1253
7cm Orabe2 2435 532 0.0 5.0 2972 2129 260 0.0 0.0 2389
2-2)-2 Onrice: On the other hand, the interaction b

Data presented in Table (12) noticed that the
effect of interactions between water depths of 3cm
and 7cm on flag leaf area, panicle length, rice grain
and straw yields were statistically significant, in
2013 season, and water use productivity (kg/m®)
during the two seasons, where the rest of characters
in 2013, and all studied character, in 2014 season,
did not arrive to the level of significance where
bispyribac-sodium recorded 8.5 and 10% increase
in plant height, but, the interaction between water
depth of  3cm x penoxsulam (13.6%) and
penoxsulam (1.6%) + triclopyr (12%) gave
increased flag leaf area (cm?) by 18.5 and 8.65%,
in the first season, respectively, compared to the
untreated check x water depth of 3cm. Phogat et
al. (1999), also, reported that water regimes
significantly increased grain yield under herbicide
treatments.

depth water x weed control treatments clarifi
water depth of 3cm x  bispyribac-si
penoxsulam (13.6%) and penoxsulam (1.t
triclopyr (12%) recorded WP values of 1.4(
and 1.37, in the first season, and 1.70, 1.
1.34, in the second season, respectively, b
untreated check x water depth of 7 cm gave
of 0.53 and 0.55, during the two the ¢
respectively.
2 -3)- Between two rice cultivars x weed

treatments:
2 -3)-1 On weeds:

It was noticed from Table (13) that the
of interaction between two rice cultivars x
control treatments was not statistically sigr
on fresh weight of E. crus-galli, E. colon
difformis, A. spp. and total weeds (g/m?) in t
seasons. This mean that the weed
treatments behaved in a similar manner unde
3or 7 cm water regimes.
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2-3)-2: Onrrice:

Table (14) indicated that the grain yield
increases, generally, were higher when the weed
control treatments were more efficient to weed
control under the effected interaction between two
rice cultivars and weed control treatments.
Meanwhile, the effect of the interaction between,
rice cultivars and weed control treatments did not
arrive to the level of significance in both season,
but, the effect of such interaction was highly
significant on plant height in the first season, flag
leaf area (cm?) in the second season and water use
productivity (kg/m°) during the two seasons.

The interaction between Orabe 2 cultivar and
bispyribac-sodium and  penoxsulam  (13.6%)
recorded 4 and 1.3% increase in plant height, in the
first season, but, Orabe 2 x bispyribac-sodium and
penoxsulam (1.6%)+ triclopyr (12%) increased
plant height up to,14 and 9.8%, in the second
season, respectively, compared to the untreated
check x Giza 178. The interaction between Orabe 2
cultivar and bispyribac-sodium and penoxsulam
(1.6%)+ triclopyr (12%) recorded an increase in
flag leaf area(cm?) up to 60 and 59.5%, in the
second season, respectively, compared to the
untreated check x Gizal78.

2 -4)- Between water depths, two rice cultivars
and weed control treatments:
2 -4)1- On weeds:

Data presented in Table 15 showed that the
effect of the mentioned interaction caused highly
significant differences among fresh weight of E.
crus-galli and C. difformis (g/faddan) in the first
season, and among fresh weight of E. crus-galli
and total weeds (g/faddan) in the second season.
The interaction between water depth of 3cm x
Orabe2 x penoxsulam (1.6%)+ triclopyr (12%),
water depth of 3cm x Giza 178 x hand-weeding
twice and water depth of 7cm x Giza 178 x hand-
weeding decreased the fresh weight of E. crus-galli
(g/m2) by 83, 79 and 78%, respectively, in the first
season, but, water depth of 3cm x Giza 178 x
hand-weeding twice, water depth of 7cm x Giza
178 x penoxsulam (1.6%)+ triclopyr (12%) and
water depth of 7cm x Orabe 2 x hand-weeding
twice decreased the fresh weight of E. crus-galli
(9/m2) up to 87, 83 and 83%, respectively,
compared with the untreated check x depth 3cm x
Giza 178, in the second season. Concerning the
interaction effect on fresh weight of the total weeds
(g/faddan), water depth of 7cm x Giza 178 x
penoxsulam (1.6%)+ triclopyr (12%), water depth
of 7cm x Orabe 2 x hand-weeding twice and water
depth of 3cm x Giza 178 x hand-weeding twice
decreased the fresh weight of total weeds (g/m?) up
to 82, 77 and 76%, compared with the untreated
check x depth 3cm x Giza 178, in the second
season, respectively.

2-4) 2- Onrrice:

Data presented in Table 16 showed that
significant effects were obtained with plant
flag leaf area and water use productivity |
during the two seasons, and panicle length
2014 season. The interaction between wate
of 7cm x Orabe2 x bispyribac-sodium, wate
of 3cm x Orabe2 x penoxsulam (13.6%) an
depth of 3cm x Orabe2 x hand-weeding
increased, plant height up to 17, 15 and 1
2013 season, respectively, but, the inte
between water depth of 3cm x Orabe2x bisp
sodium, water depth of 3cm x Orabe:
untreated-check and water depth of 3cm x G
X bispyribac-sodium increased plant height
15, 15 and 13%, compared with the untreatec
x depth 3cm x Giza 178, in the second
respectively. Besides, the interaction betweel
depth of 7 cm x Orabe2 x bispyribac-sodiun
depth of 3 cm x Orabe2 x penoxsulam (13.6
water depth of 3 c¢cm x Orabe2 x hand-v
twice increased flag leaf area(cm?) up to 46,
32%, in the first season, whereas, the inte
between water depth of 3 cm x Ore
penoxsulam (1.6%)+ triclopyr (12%), wate
of 7 cm x Orabe2 x penoxsulam (1.6%)+ tr
(12%) and water depth of 3 cm x Gizi
penoxsulam (1.6%)+ triclopyr (12%), in
flag leaf area(cm?®) up to 91, 69 and 62%,
second season, respectively.

Panicle length was increased accordin(
interaction between water depth of at 3cm x
X bispyribac-sodium, water depth of 3cm
178 x penoxsulam (1.6%)+ triclopyr (12¢
water depth of 7cm x Giza 178 x penc
(1.6%)+ triclopyr 12 up to 9, 8 and 7%,
second season, respectively.

From this study, it was noticed tt
untreated check treatments decreased grail
from 28 to 64% with other herbicide trea
and 28 to 66% with the interaction betweer
depths x weed control treatments, and 26 1
with interaction between the two rice cult
weed control treatments, and 23 to 69% w
interaction between water depths X tw
cultivars x weed control treatments.

The interaction between water depths, t
cultivars and weed control treatments, re
larger value of WP than hand-weeding twi
untreated check in the two seasons. Water d
3 cm x Orabe 2 x bispyribac-sodium, water d
3 cm x Giza 178 x bispyribac-sodium, wate
of 3 cm x Orabe 2 x penoxsulam (1.6%)+ tr
(12%), water depth of 3 cm x Orabe
penoxsulam (13.6%), water depth of 3 cm
178 x penoxsulam (1.6%)+ triclopyr (1:
water depth of 3 cm x Giza 178 x peno
(13.6%) interaction recorded 1.76, 1.64, 1.4¢
1.33 and 1.27(WUE), in the first season,
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but, water depth of 3 cm x Orabe 2 x bispyribac-
sodium, water depth of 3 cm x Giza 178 X
bispyribac-sodium, water depth of 3 cm x Giza 178
X penoxsulam (13.6%), water depth of 3 cm x
Orabe 2 x penoxsulam (1.6%)+ triclopyr (12%),
water depth of 3 cm x Giza 178 X penoxsulam
(1.6%)+ triclopyr (12%) and water depth of 3 cm x
Orabe 2 x penoxsulam (13.6%) interaction gave
1.44,1.42,1.38, 1.38, 1.36 and 1.27 WUE values in
the second season, respectively. Hand-weeding
twice and the untreated check recorded a reduction
in WP in the two seasons than herbicides
treatments.

Concerning the effect of herbicidal mixtures,
causes it was found that it gave the best results to
control weeds under this study; namely, E. crus-gali
and C. difformis and this indicates the use of
herbicidal mixture with a depth water of 7 cm with
the tow rice cultivars. Herbicides use caused a high
effect until 77.8 and 81.7% with the depth water.

The untreated check treatment increased the
total weeds up to 12.95 tons/faddan than the
herbicidal mixtures (penoxsulam (1.6%) + triclopyr
12), and decreased grain yield up to 1.06
tons/faddan in 2013 season and increased the total
weeds up to 14.54 tons/faddan than the herbicidal
mixture (penoxsulam (1.6%) + triclopyr 12), but
decreased grain yield up to 1.44 tons/faddan in
2014 season. This means that each increase in total
weeds up to 12.95 (tons/faddan) caused a decrease
in grain yield up to 1.06 (ton/faddan) and each
12.22 k g weeds causes decrease 1 k g grain yield in
first season and each 10.1 k g weeds caused a
decrease of 1 k g grain yield in the second season.

Vegetative phase (plant height and flag leaf
area) of plant growth from the beginning to
generative and ripening phases will determine the
yield level (straw yield and grain vyield
tons/faddan).

Productivity of rice depends on the interaction
of various physiological and biological functions in
plants. Higher filled grains/plant percentage is the
indication of higher photosynthetic efficiency of
plants cause higher grain yield.

CONCLUSIONS

It can be concluded that direct-seeded rice
strongly  suffered, from grassy weeds, as
Echinochloa spp. and Cyperus difformis and some
broadleaf weeds, as Ammannia spp. Weed
infestation may decrease grain and straw yields
(tons/faddan) until 35 and 36 percent. Under this
study, such weeds can be managed by the use of
reduced irrigation, following, herbicides and rice
genotypes integration. On the other hand, both rice
cultivars can reduce irrigation water till 3cm depth
by 41 and 41 percent better than normal irrigation (7
cm) and save about 1533 and 1621 m. The use of
new selective herbicides, as falkon (ready-made

mixture herbicides) can gave similar rice gra
to hand-weeding and save irrigation water.
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