Annals Of Agric. Sc., Moshtohor,
Vol. 47(2): Ag. 95-109, (2009).

ISSN 1110-0419

HERBICIDE TANK-MIXTURES EFFICIENCY ON WEEDS AND WHEAT
PRODUCTIVITY

BY

El-Metwally, LM." and Saudy, H.S.
Bmanny:pL Mational Research Centre, Cairo, Egypt.
" Agron. Dept., Fac. Agric., Ain Shams Univ., Cairo, Egypt.

INTRODUCTION

Using chemical weed management in
intensively grown crops (e.z. wheat) is easier
and more economical than manual or mecha-
nical ones, especially after hand labors scarce
and pay rise. But under the wamnings against
manipulating herbicides recently, the supply
of their authorized components became extre-
mely restricted. As well known, wheat is a
vital and strategic food crop. Most available
herbicides used in wheat are assigned for

controlling particular weeds, unlike little (e.g.
isoproturon) that controls broad spectrum of
weeds. However, one or more of these weed
species may appear herbicide resistance. So, it
is essential to use mixtures (combinations) of
herbicides for broadeping the spectrum of
weeds controlled and for reducing the risk of
evolution weed resistance against herbicides.
The benefits of using herbicide mixtures are
also include saving time, control efforts and



96 Ag.

costs as well as rationalizing water consum-
ption. Besides, using mixtures reduces pollu-
tion by lowering herbicide application rate
(comparing with using the individuals). The
herbicides used in combination must be com-
plemented each other very well, i.e. differing
in their sites of action and vary in weed
species which they control. The significance
of multiplicity the sites of action is to reduce
the potential for herbicide resistance in weeds.
The impact on more than one site of action
reduces the potential for herbicide resistance
in weeds (Shaner er al., 1997). On the other
hand, weed control achieved from a combina-
tion of herbicides may be greater than
(synergistic), less than (antagonistic) or equal
(additive) to the summed effect of the same
herbicides applied alone (Colby, 1967,
Hatzios & Penner, 1985 and Green, 1989).

Continuously, sclection the suitable
cultivar is considered one of the distinctive

Annals Of Agric. Sc., Moshtohor, Vol. 47(2), 2009

cultural patterns for weed suppression. Wheat
cultivars are varying in their competitive
ability with weeds (Sodhi & Dhaliwal, 1998,
Seavers & Wright, 1999 and Abouziena et al.,
2008). Also, wheat yield of less competitive
genotypes was reduced by 7-9 % than those of
more competitive ones (Huch, 1998). How-
ever, more competitive cultivars are not
necessarily higher yielding (Cardina, 1995).
Moreover, wheat cultivars differed in their
response to herbicides (Abusteit ef al., 1991
and Brar et al., 1997).

The objectives of this rescarch were
to study the response of wheat cultivars and
the accompanied weeds to some herbicides
used alone or in tank-mixtures, as well as to
identify and characterize the nature of the
interaction between each pair of the herbi-
cides (applied in mixtures) with respect to the
effect on weeds.

MATERIALS AND METHODS

Two field experiments were conducted
at the Experimental Farm of the National
Research Centre at Shalakan, Kalubia
Governorate, Egypt during the 2005/2006 and
2006/2007 seasons. The soil texture was clay
loam and the preceding crop was soybean in
both seasons. Each experiment included 28
treatments which were the combinations of:

1- Two wheat cultivars, i.e. Gemmiza-9 and

Giza-168,

2- Fourteen weed management treatments, i.e.
metosulam 95.2 cm’, thxfensulﬁlron 571 g,
pyraflufen-ethyl 595 cm’, imazamethabenz
2. 02 1, fenoxaprop 1.2 I metosulam 71.4
om’® + nnazamethabenz 1.52 I, metosulam
71.4 cm® + fenoxaprop 0.9 1. thifensulfuron
42.8 g + imazamethabenz 1.52 I thifens-
ulfuron 42.8 g + fenoxaprop 0.9 I pyraflu-
fenethyl 446.3 cm’ + unazamethabenz 1.52
[ pyraflufen-ethyl 446.3 cm + fenoxaprop
0.9 £, isoproturon 2.97 /. ha™ in addition to

hand weeding (hoeing) once at 45 days
from sowing and weedy check (unweeded).

Physiological and chemical compa-
tibility were tested (in Lab.) and achieved for
each pair of the mixed herbicides before field
application. Also, common, trade and chemi-
cal names of each herbicide are shown in
Table (1). All herbicides were sprayed as post

emergence at 25 days from sowing using a
knapsack sprayer with one nozzle and the
carrier was 476 1. water/ha.

A strip plot design with four repli-
cates was used, where the vertical plots were
occupied by the cultivars, while weed mana-
gement treatments were allocated in the hori-
zontal ones. The experimental unit area was
10.5 m? (3.5 m length and 3 m width). :

Wheat grains were broadcasted at a
rate of 145 kg/ha then followed by irriga-
tion. The sowing date was Nov. 27" and 13"
in the 1% and 2™ seasons, respectively. All
other recommended cultural practices were
adopted throughout the two seasons.

Recorded data:
I-Weeds:
a- Weed dry weight:

Weeds were hand pulled from one
square meter of each experimental unit at 90
days after sowing, then identified and classi-
fied into grasses and broad-leaved groups.
After air drying for 8 days and oven drying at
105°C for 24 hours, dry weight of both weed
groups as well as total dry weight were
recorded -
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Table (1): Common, trade and chemicai namof used herbicides.

b- Nature of the herbicidal interaction:

A study was conducted to determine
the nature of the interactions between each
pair of herbicides involved in tank-mixture for
the control of total weeds. These interactions
were calculated by the mathematical method
described by Colby (1967). In this regard, the
following formula is used: £ = X + ¥ ~
(XY/100), where: E is the expected response
(value), X and Y are weed control % by
herbicidle A and B alone, respectively.
Afterward, we used one-tail T test (P = 0.01)
for the comparison between the actual
(observed) and expected inhibition values,
according to the applied design. When the
actual response of the herbicide combination
was significantly less, more than or equal the
expected value, the interaction was declared
antagonistic, synergistic and additive, respec-
tively. In addition, means of the differences
between the actual and the expected values
were compared using Duncan's test at 0.05
level of significance.

1I-Wheat:
A- Growth traits:

After heading stage, flag leaf area and
angle were measured on five plants chosen
randomly from each plot. Also, total chloro-
phyll content (SPAD value) of flag leaf was
determined by chlorophyll meter (SPAD-502)
according to Soil Plant Analysis Department
Section, Minolta Camera Co., Osaka, Japan as
reported by (Minolta Camera Co., 1989).

Common name Trade name hemicl e
. N-(2, 6-dichloro- 3- methyl phenyl)-5, 7-dimethoxy[1,
Metosulam Sinal 10% SC 2, 4]triazolof 1, 5-a] pyrimidine-2-sulfonamide
3-[[[[(4-methoxy-6-methyl-1,3,5-trazin-2-yl)
0,

Thifensulfuron Harm[o)rg 75% amino[carbonyljamino]  sulfonyl]-2-thiophenecar-
boxylic acid
Pyraflufen-ethyl(ethyl-2-chloro-5-(4-chloro-5-difluo-

Pyraflufen-ethyl | Ecopart 2% SC | romethoxy-i-methyl-1H-pyrazol-3-yl)4-fluorophe-
noxy acetate
(£)-2-[4,5-dihydro-4-methyl-4-(1-methylethyl)-5-oxo-

0
Imazamethabenz | Assert 25%SC | |1y i dos00. 5 y1)-4gand 5)-methyl benzoic acid (3:2)
Puma super | (£)-2-[4-[(6-chloro-2-benzoxazolyl)oxy]phenoxy]
Fenoxaprop 7.5% EW | propanoic acid
Oproturon | Arelon L (isopropyl phenyl)-1 I-dimethyl urea]

B- Yield and its attributes:

Harvesting date was June 15® and 7® in
the 1* and 2™ seasons, respectively, where
plants of square meter per each experimental
plot were collected to estimate biological,
straw and grain yields ha'. Afterward, ten
shoots were taken from each and the follo-
wing traits were measured: plant height, spike
length, spike weight, spikelets No./spike, grain
weight/spike, weight of 1000 grain and then
migration cocfficient was computed (migra-
tion coefficient = spike grain weight x 100 /
spike weight).

Simple correlation study:

All possible coefficients of simple
correlation (r) were calculated (according to
Snedecor & Cochran, 1980) among each pair
of the following traits: total dry weight of
weeds, SPAD value, plant height, spike length
and weight, spikelets No. and grain weight/
spike, weight of 1000 grain as well as straw
and grain yields under overall the experiment.

Statistical analysis:

The obtained data from each season
were subjected to the proper statistical ana-
lysis of variance according to Gomez &
Gomez (1984). The combined analysis of
variance for the data of the two seasons was
performed after testing the error homogeneity
and LSD at 0.05 level of significance was
used for the comparison between means.
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RESULTS AND DISCUSSION

A- Weeds growth:

The most commonly surveyed weeds
in the experimental situations through the two
growing seasons were: bristle-spiked (Phala-
ris  paradoxa, L.), wild oat (Avena fatua, L)
and annual bluegrass (Poa annua, L.), as
grasses and burclover (Medicago polymorpha,
L.) and lambsquarters (Chenopodium album,
L.) as broadleaf weeds.

a- Effect of weed management:

There is a significant effect of weed
management on dry weight of grassy, broad-
leaved and total weeds (Table, 2). All weeded
treatments decreased dry weight of each weed
group as well as total weeds comparing to the
unweeded one. However, the weeded treat-
ments differed in their efficiency in weed
suppression. In this respect, isoproturon came
i the first order for controlling grassy and
total weeds, but statistically leveled with those
achieved by metosulam+fenoxaprop and
fenoxaprop (alone) for grassy weeds as well as
metosulam+fenoxaprop, metosulam+ imaza-
methabenz and thifensulfuron+fenoxaprop for
total weeds. Such marked treatments dimini-
shed the dry weight of grasses by 99.7, 98.9
and 98.9 % as well as total dry weight by 99.7,
99.5, 99.4 and 99.3 %, respectively compared
with the weedy check. Concerning the broad-
leaved weeds, plots sprayed with metosulam
and/or thifensulfuron individually or in tank-
mixture with either imazamethabenz or feno-
xaprop were entirely free of broad-leaved
weeds (100 % control), but, still significantly
equal with isoproturon.

Among the tank-mixtures, high
compatibility was exhibited between metosu-
lam and thifensulfuron each with either imaza-
methabenz or fenoxaprop for depressing dry
weights of all weed categories, except thife-
nsulfuron+imazamethabenz with respect to
grasses. These observations is explained
according to the effect of each herbicide used
alone or in combination regarding the effect
cn weed control spectrum.

Isoproturon (an urea herbicide) is
used for selective control of both grasses and
broad-leaved weeds in cereals. The herbicidal
action of urea herbicides is due to inhibition of
the Hill reaction in photosynthetic electron

transport with consequent inhibition of ATP
and NADPH, formmation. This results in
wrreversible damage to photosynthetic process
and a permanent lack of food production
(Cremlyn, 1991). Accordingly, isoproturon
achieved the best control of all weed classes.
Isoproturon recorded high efficiency against
broad leaved and grassy weeds in wheat {Abd
El-Samie, 2001 and Metwally & Hassan,
2001).

On the other hand, metosulam and
thifensulfuron are selective post emergence
herbicides to control many annual broad-
leaved weeds. Imazamethabenz is a selective
post emergence herbicide used to control wild
cats and certain annual broad leaf weeds in
wheat. The three mentioned herbicides act by
inhibiting the enzyme AHAS (also called
ALS, acetohydroxy acid synthase) which is
common to the bio-synthetic pathway for
three branched-chain aliphatic acids (iso-
leucine, leucine and valine). The reduction in
the levels of the three amino acids causes a
disruption in protein synthesis and other
sequent biochemical, which, in tum, inhibit
plant growth (Ashton & Monaco, 1991,
WSSA, 1994 and Ware & Whitacre, 2004).

Fenoxaprop-p-ethyl can be applied
post emergence for controlling grassy weeds
in wheat. Such herbiciede inhibits Acetyl Co
Enzyme Carboxylase (ACCase), the cnzyme
catalyzing the first committed step in fatty
acids synthesis. Inhibition of fatty acid syn-
thesis presumably blocks the production of
phospholipids used in building new mem-
branes required for cell growth (WSSA,
1994).

Due to these varations in selectivity
and action mechanisms, using some of the
forenamed herbicides in tank-mixtures is
expected to give chemical integration and
achieve more efficient control of weeds.

Activity of herbicide combinations:

All herbicide combinations resulted
in synergistic interactions, where the actual
response of each surpassed the expected one
(Figure, 1). Antagonistic and additive respon-
ses were not observed.



Table (2): Weeds dry weight as influenced by varietal differences and herbicides mixtures and their interaction in wheat (combined data of 2005/2006
and 2/2007 seasons).

Treatments .Cultivar. Mean ’Cultivar. : Cultivar.
Gemmiza-9 | Giza-168 Gemmiza-9 | Giza-168 Gemmiza-9 | Giza-168
Grassy weeds (g.m™) Broad-leaved weeds Total weeds (g.m’

; Weéd management:

Metosulam - 138 77.0 75.4 0.0 0.0

73.8

710

Thifensulfuron

752

79.1

711

0.0

0.0

75.2

79.1

Pyraflufen-ethyl

83.9

82.4

83.1

8.4

8.6

924

91.1

Imazamethabenz

4.3

38

4.1

61.4

70.7

65.8

74.5

Fenoxaprop

0.7

35

2.1

73.0

83.5

73.8

87.0

Metosulam-+imazamethabenz

1.9

3.1

25

0.0

0.0

1.9

3.1

Metosulam+fenoxaprop

1.5

2.6

2.0

0.0

0.0

1.5

2.6

Thifensulfurontimazamethabenz

34

3.7

3.6

0.0

0.0

34

3.7

| Thifensulfuron+fenoxaprop

2.6

3.0

238

0.0

0.0

26

3.0

Pyraflufen-ethyl+imazamethabenz

45

53

4.9

5.6

5.0

10.1

10.4

Pyrafiufen-ethyl+Hfenoxaprop

4.1

4.6

44

5.9

1.5

10.1

12.1

Isoproturon

0.0

0.9

0.6

0.8

0.9

0.8

1.8

Hand weeding

90.8

93.9

92.3

124.7

136.1

Weedy check

183.5

197.2

190.3

392.3

410.6

37.9

40.0

66.3

70.9

0.9

1.3

15

20

33

4.7
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On the other hand, the synergistic
effects (i.e. the differences between actual and
expected inhibitions are positive) were statis-
tically varied (Figure, 2). Herein, each of
metosulam or thifensulfuron with fenoxaprop
were the most synergized combinations, being
recorded the higher value in this respect. Such
potency may be attributed to that the involved
herbicides (mixed together) have different
sites of action and differ in their effectiveness
on weed species. The inhibition impact on
more than one site of action is expected to
reduce the potential for weed resistance to
herbicides.

b- Effect of cultivars:

The abundance of weeds was signifi-
cantly differed between the two studied wheat
cultivars (Table, 2). Herein, the lower dry
weights of grassy, broad-leaved and total
weeds values were found with Gemmiza-9
cultivar than with Giza-168. These reductions
amounted to 5.3, 7.8 and 6.5 %, respectively.
This explains the more weed suppression
ability of Gemmiza-9 than Giza-168. Such

Annals Of Agric. Sc., Moshtohor, Vol. 47(2), 2009

differences may be due to the variation in
rooting systems, vegetative growth habit
(height and tillering), and allelopathic effects.
In this respect, Gemmiza-9 plants were taller
than Giza-168 ones (Table, 3). Similar results
were obtained by Sodhi & Dhaliwal (1998)
and Hussein (2002).

¢- Effect of the interaction:

Remarkable impact of the interaction
between weed management and wheat culti-
vars on dry weights of weeds was obtained as
presented in Table (2). In this regard, spraying
isoproturon in plots of Gemmiza-9 achieved
the highest decreases in dry weight of grassy
and total weeds. On the other hand, the lowest
dry weight of broad-leaved weeds (100 %
control) was produced from plots cultivated
with either cultivars as well as treated by
metosulam and thifensulfuron {each wused
either alone or mixed with imazamethabenz or
fenoxaprop). Unlike, under weedy check
plots, Giza-168 was the more infested by the
various weed types compared to Gemmiza-9.

@ Actual inhibition %

100 -
99 =
98 =
97 =
967
95 «
94 -
93 =

Inhibition %

O Expected inhibition %

92 =

Herbicide mixtures

Figure (1): Actual and expected inhibitions % of herbicidal mixtures on dry weight of total
weeds in wheat. Imaz; imazamethabenz, Fenox.;fenoxaprop, Meto.; metosu-
lam, Thifen.; thifensulfuron, Pyr.; pyraflufen-ethyl.
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Figure (2):: Actual and expected inhibitions values difference of herbicidal mixtures on
dry weight of total weeds in wheat. Imaz; imazamethabenz, Fenox.; fenoxa-
prop, Meto.; metosulam, Thifen.; thifensulfuron, Pyr.; pyraflufen-ethyl.

B- Wheat growth:
a- Effect of weed management:

Results in Table (3) illustrate signifi-
cant impact of weed management treatments
on flag leaf area, angle and chlorophyll con-
tent (SPAD value). Mixing fenoxaprop with
metosulam or with pyraflufen-ethyl exceeded
the rest of other weeded practices for enhan-
cing flag leaf area and SPAD value, respec-
tively. While, thifensulfuron+imazamethabenz
was the potent herbicide tank-mixture for
widening flag leaf angle. Contrariwise, wheat
plants possessed the lowest values of the
abovementioned traits when weeds were left
frecly (weedy check treatment). The enhan-
cement of wheat growth in the weeded plots
might be attributed to the efficiency in weed
elimination (Table, 2), and consequently the
reduction of weed competitive ability against
wheat plants. Such conditions mean more
efficient use of the environmental growth fac-
tors by wheat plants reflecting on improving
their growth. These results are in good har-
mony with those of Ahmed (2001).

b- Cultivars performance:

While flag leaf area and angle were
not affected by wheat cultivar, available data
reveal that SPAD value of flag leaf markedly
varied (Table, 3). In this respect, Gemmiza-9
plants were more greener than Giza-168 being
recorded higher SPAD value. Shaban er al.
(2004) showed that wheat cultivars were

markedly differed in leaf chlorophyll concen-
tration.

¢- Effect of the interaction:

Significant interactions between weed
management and wheat cultivars on wheat
growth traits are noticed in Table (3).
Gemmiza-9 recorded the highest values of
flag leaf area and SPAD when treated with
metosulam+fenoxaprop and pyraflufen-ethyl+
fenoxaprop, respectively. Moreover, flag leaf
angle was most extended by application of
imazamethabenz with metosulam or with
thifensulfuron in Giza-168 cultivar. Contra-
rily, the minimal values were produced for
flag leaf area and SPAD by Gimmeza-9 and
for flag leaf angle by Giza-168, each in the
unweeded plots.

C- Wheat yield and its attributes:
a- Effect of weed management:

Wheat yield attributes, ie. plant
height, spike length and weight, spikelets No./
spike, grain weight/spike and 1000-grain
weight were significantly responded to weed
management treatments, as shown in Table
(4). With the exception of the single applied
herbicides (for plant height), pyraflufen-cthyl
(for spike weight) in addition to imazametha-
benz (for spike length, spikelets No. and grain
weight/spike) and fenoxaprop (for 1000-grain
weight), all othér weeded practices exceeded
the unweeded check.



Tabie (3): Area, angle and SPAD value of wheat flag leaf as influenced by varietal differences and herbicides mixtures and their interaction
(combined data of 2005/2006 and 2/27 seasors).

| Treatments Cultivar Mean Cultivar Mean Cultivar Mean |
| Gemmiza-9 | Giza-168 Gemmiza-9 | Giza-168 Gemmiza-9 | Giza-168
Weed management: Flag leaf area (cm’) Flag leaf angle SPAD value
( Metosulam 374 35.9 36.6 34.0 30.5 322 40.1 375 388
Thifensulfuron 35.9 342 35.0 42.5 43.3 42.9 40.5 4.1 42.3
i Pyraflufen-ethyl 296 323 | 309 50.0 516 | 50.8 409 38.8 39.3
| Imazamethabenz 344 314 329 36.1 39.1 37.6 433 41.3 42.3
| Fenoxaprop 32.6 33.6 33.1 45.0 37.1 41.0 434 394 41.4
E Metosulam-+imazamethabenz 34.0 45.2 39.6 33.0 60.8 46.9 403 411 41.0
| Metosulam+fenoxaprop 47.7 45.9 46.8 52.5 525 52.5 424 40.2 41.3
Ig Thifensulfurontimazamethabenz 42.7 443 43.5 51.6 60.8 56.2 425 39.0 40.3
i Thifensulfuron+fenoxaprop 458 434 44.6 43.8 49.1 46.5 415 38.7 40.1
| Pyraflufen-ethyl+imazamethabenz 38.8 36.0 374 43.0 41.1 42.0 414 444 42.9
Pyraflufen-ethyl+fenoxaprop 385 394 39.0 42.0 324 37.2 46.7 45.1 459
Isoproturon 424 42.6 425 46.6 25.1 35.9 42.1 42.9 2.5
Hand weeding 379 36.6 312 40.8 37.1 39.0 40.1 40.5 40.3
Weedy check 26.2 29.2 277 36.6 273 32.0 36.8 39.0 379
Mean 314 379 427 | 40 41.6 40.9 ;
| LSD (0.05): {
i Cultivars (C) n.s ns 0.1 i
5 Weed management (W) 1.2 4.1 1.1 [’
CxW 1.7 7.7 0.9
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Table (4): Wheat yield and its components as influenced by varietal differences and herbicides mixtures (combined data of 2005/2006 and 2006/2007

seasons). ‘
Plant Spike V;’eight Mierati Yield (ton ha™)
: . . Grain | of 1000- gration
Treatments h(ilf:)lt Lfc:g‘;h W(eght Sp ;lqcslets weight | grain coefficient | Biological | Straw | Grain
) ® ®
Weed management '
Metosulam 103.0 10.38 3.59 20.63 2.61 45.0 0.732 20.15 1290 | 7.25
Thifensulfuron 103.1 10.35 3.55 20.39 2.57 449 0.726 20.00 13.20 | 6.80
Pyraflufen-ethyl 102.1 9.86 3.31 19.67 247 453 0.748 18.50 1215 | 6.35
Imazamethabenz 101.7 9.76 3.42 19.45 2.47 448 0.725 18.85 1230 | 6.55
Fenoxaprop 102.6 10.22 343 20.26 2.50 424 0.734 19.50 1270 | 6.80
Metosulamtimazamethabenz 107.5 11.31 4.07 21.90 3.00 47.1 0.739 23.15 1440 | 8.75
Metosulam-Henoxaprop 108.3 11.44 4.34 22.24 3.25 475 0.750 23.60 1455 | 9.05
Thifensulfuron+imazamethabenz 105.5 11.00 3.82 21.76 2.88 455 0.742 21.95 1350 | 845
Thifensulfuron+enoxaprop 106.2 11.14 4.03 21.77 291 463 0.724 22.35 13.75 | 8.60
Pyraflufen-ethyl+imazamethabenz 104.6 10.65 3.67 20.85 2.68 46.0 0.733 20.70 13.00 | 7.70
Pyraflufen-ethyl+fenoxaprop 104.9 10.94 371 21.57 273 45.6 0.741 21.10 13.15 | 795
Isoproturon 105.2 10.79 3.77 21.71 292 46.2 0.773 2145 1330 | 8.15
Hand weeding 104.0 10.52 3.62 20.80 2.65 459 0.732 20.40 13.10 § 730
Weedy check 100.6 9.70 3.26 19.13 2.35 404 0.722 16.95 11,10 | 585
LSD (0.05) 33 0.40 0.10 0.80 0.13 2.8 0.036 0.78 0.81 0.23
Cultivar
Gemmiza-9 108.0 10.28 4.03 2097 292 475 0.721 21.24 13.57 | 7.67
Giza-168 100.4 10.87 3.34 20.76 2.51 429 0.753 19.99 1258 | 741
LSD (0.05) 37 0.28 0.05 ns 0.05 3.3 0.005 0.19 036 | ns

€01 Sy Anagonpodd woym ' spadgl vQ ©uaYfiy sompxyN-yuDL Ip11q4oH



104 Ag.

Of the weeded treatments, metosu-
lam+ fenoxaprop treatment resulted in more
values of both spike weight and grain weight/
spike surpassing other ones. Such superior
treatment recorded also the higher values of
plant height, spike length, spikelets No./spike
and 1000-grain weight. Moreover, the highest
value of migration coefficient was recorded
with application of isoproturon which excee-
ded all other treatments, except metosulam+
fenoxaprop, thifensulfuron + imazametha-
benz, pyraflufen-ethyl+fenoxaprop and meto-
sulam+ imazamethabenz.

Conceming wheat yields ha.”’, all
weeded plots produced more yields over the
weedy check one. The highest biological,
straw and grain yiclds were achieved with
applying  metosulam+fenoxaprop  (which
reached 39.2, 31.1 and 54.7 % increases over
weedy check, respectively) exceeding other
weeded ones (in grain yield) with exception of
metosulam+imazamethabenz  (in  biological
and straw yields), in addition to thifensul-
furon+ fenoxaprop (in straw yield). Such
superior weeded treatments minimized weed-
crop competition (Table, 2) and saved more
available environmental resources for crop
plants that improved growth fraits (Table, 3).
This in tumns increased plant height (at
harvest), and produced more assimilates
synthesized, translocated, and accumulated in
various plant organs which positively reflected
on biological, straw and grain yields/ha. The
positive effect of weeded practices on wheat
yields and its components have been
confirmed by El-Metwally & El-Rokiek
(2007).

Furthermore, it is worth to note thar all
herbicides tended to exert improvements in
the forenamed wheat traits when applied in
mixtures than in single applications.

b- Cultivars performance:

Data in Table (4) illustrate that
Gemmiza-9 was the potent cultivar in plant
height, spike weight, grain weight/spike and
1000-grain weight, as well as biological and
straw yields ha.! Such cultivar exceeded
Giza-168 in the abovementioned traits by 7.6,
20.7, 163, 10.7, 6.3 and 7.9 %, respectively.
This may be due to the relatively higher
competitive ability of Gemmiza-9 against
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weeds as exhibited before. But, Giza-168 was
the superior one in spike length and migration
coefficient.  Superiority of Giza-168 in
migration coefficient might be attributed to the
more reduction in spike weight relative to
spike grain weight than that of Gemmiza-9.
The differences between wheat cultivars
might be due to the genetical varations.
Confirming results in this respect were cited
by El-Habbal et al. (2000) and Hassan &
GabAllah (2000). On the other hand, the two
studied cultivars are statically leveled in
spikelets No./spike and grain yi¢ld ha.”!

c- Effect of the interaction:

Considerable effects of the interaction
between weed management and wheat
cultivars on yield and its components were
recorded (Tables, 5 & 6). Gemmiza-9 cultivar
treated with metosulam+fenoxaprop combina-
tion achieved the greatest values of plant
height, spike weight, spikelets No./spike, grain
weight/spike, 1000-grain weight, as well as
biological, straw and grain yields ha.”. While,
application of metosulam+fenoxaprop in
Giza-168 or isoproturon in Gimmeza-9 were
the effective combination treatments for
promoting spike length and migration coeffi-
cient, respectively. On the other hand, plots of
Gemmiza-9 and Giza-168 under weedy
conditions produced the lowest yields, being
recorded 28.7 and 32.4 %, 23.2 and 29.8 % as
well as 37.6 and 36.6 % reductions in
biological, straw and grain yields, respec-
tively, relative to the superior treatment
(metosulam+fenoxaprop x Gimmeza-9).

Simple correlation study:

In this part, the aim was to detect
direction and strength of the relationship bet-
ween each pair of dry weight of total weeds,
wheat plant height, SPAD value, spike length
and weight, spikelets No./spike, grain weight/
spike, 1000-grain weight, straw and grain
yields (Table, 7). It could be concluded that
there are high negative and significant
correlations between dry weight of total weeds
with each involved trait of wheat. This
observation is in compatibility and previously
confirmed with the results regarding the effect
of the non-controlling of weeds (in the un-
weeded plots).



Table (5): Wheat yield components as influenced by the interaction between varietal differences and herbicides mixtures (combined data of g

2005/2006 and 2006/2007 seasons). Ny

Cultivar g

2 o 9 o 9 o Q " 2 3 T

Treatments 3 S 3 g .g < g g g =

IR IR R f | 5| % | F| % B

§ o E | o § | © § | © s | © 3 g

<] o ¢ Qo o S §

Plant Spike Spike Spikelets Spike grain Weight of %)

Weed management: height (cm) | len th (cm) weipght ® P No. geigli(g) 1000.arain (¢) 2

Metosulam 1071 [ 990 [ 1002 ] 1073 | 398 | 320 | 2090 | 2036 | 279 | 243 | 467 | 434 s

Thifensulfuron 1070 | 992 | 1005 | 1066 | 390 | 319 | 2068 | 2010 | 272 | 242 | 483 | 4ls6 5

Pyraflufen-ethyl 1060 | 983 | 960 | 1013 | 363 | 299 | 1941 | 1993 | 259 | 235 | 490 | 417 S

Imazamethabenz 1058 | 977 | 940 [ 1013 [ 376 | 3.09 | 1956 | 1935 | 263 | 230 | 473 | 424 s

Fenoxaprop 1068 | 984 | 976 | 1068 | 386 | 3.01 | 2056 | 1996 | 270 | 230 | 432 | 415 ¥

Metosulam+Hmazamethabenz 1114 | 103.6 | 11.05 | 1158 | 443 | 370 | 2211 | 2170 | 325 | 276 | 497 | 446 .

MetosulamHenoxaprop 1123 | 1042 | 1125 | 1163 | 460 | 407 | 2225 | 2223 | 343 | 3.08 | 501 | 450 &
Thifensulfuron+imazamethabenz 1089 | 1022 [ 1071 | 1128 | 423 | 342 | 2183 | 21.70 | 3.09 | 266 | 485 | 424

Thifensulfuron-Henoxaprop 1092 | 1033 | 1086 | 1141 | 436 | 370 | 2186 | 2168 | 315 | 268 | 479 | 4438 §

Pyraflufen-ethyHHimazamethabenz 108.0 | 1013 | 1040 | 1091 | 401 | 333 | 2116 | 2055 | 290 | 247 | 476 | 443 8

Pyraflufen-ethyl+fenoxaprop 1086 | 1013 | 1090 | 1098 | 406 | 336 | 2165 | 2150 | 294 [ 253 | 497 | 415 Y

Isoproturon 1088 | 1015 | 1043 | 11.15 | 413 | 341 | 2178 | 2165 | 331 | 253 | 500 | 424 i 2,

Hand weeding 11075 11005 | 1020 | 1085 [ 392 | 333 [ 2116 [ 2045 | 285 | 245 | 479 | 4338 ’ §

Weedy check 1053 | 959 | 938 | 1003 | 359 | 238 | 1870 | 1956 | 255 | 2.16 | 388 | 420 3

LSD (0.05) 3.8 0.55 0.17 0.73 0.18 39 <

qu:

i

&




Table (6): Wheat yields as influenced by the interaction between varietal differences and herbicides mixtures (combined data of 2005/2006 and

2006/2007 seasons).
Cultivar
Treatments
Gemmira-9 Giza-168 Gemmiza-9 Giza-168 Gemmiza § Giza-168 Gemmiza-9 Giza-168
igration Biological yield Straw yield Grain yield

Weed management: ::legfﬁdent (tog:: haX)l (ton hya"l (ton hya")
Metosulam 0.702 0.762 211 19.2 13.8 12.0 73 7.2
Thifensulfuron 0.697 0.755 208 19.2 13.6 12.8 72 6.4
Pyraflufen-ethyl 0.713 0.783 18.9 18.1 12.6 11.7 6.3 6.4
Imazamethabenz 0.700 0.750 19.2 18.5 127 11.9 6.5 6.6
Fenoxaprop 0.700 0.768 20.2 18.8 13.4 12.0 6.8 6.8
Metosulanrtimazamethabenz 0.730 0.748 238 22.5 14.8 14.0 9.0 8.5
Metosulam+fenoxaprop 0.743 0.757 24 4 228 15.1 14.0 9.3 88
Thifensulfurontimazamethabenz 0.705 0.778 22.1 21.8 13.6 134 8.5 84
Thifensulfuron-+enoxaprop 0.720 0.728 227 22.0 13.8 13.7 8.9 83
Pyraflufen-ethylHimazamethabenz 0.723 0.743 21.6 19.8 13.7 12.3 7.9 7.5
Pyraflufen-ethyHfenoxaprop 0.727 0.755 21.7 205 134 12.9 8.3 7.6
Isoproturon 0.802 0.745 22.0 20.9 13.6 13.0 8.4 7.9
Hand weeding 0.730 0.735 215 19.3 143 11.9 72 14
Weedy check 0.707 0.738 174 16.5 11.6 10.6 58 59
LSD (0.05 0.052 1.0 0.9 0.4

S¥ 901
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SPAD value (2)

-0.419%*

Plant height (3)

-0.305%*

0.162*

Spike length (4)

-0.487**

0.105

0.118

| Spike weight (5)

-0.414**

0.168*

0.736**

0.189*

Spikelets No. (6)

-0.562**

0.270*#

0.465%*

0.640%*

0.530%*

| Spike grain weight (7)

-0.465%*

0.174*

0.657**

0.278**

0.886**

0.579%*

| Weight of 1000-grain (8)

-0.346%*

0.178*

0.503**

0.088

0.559*+*

0.327**

0.514*=

0.461%*

0.165*

0.548**

0.310**

0.639**

0.546**

0.596**

0.368**

* Significant at 0.05 level of probability
** Significant at 0.01 level of probability

-0.660**

0.239*+*

0.351**

0.583**

0.624%+

0.656**

0.689%*

0.302%*

0.509%*
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In the second order, and in entirely
opposite direction, positive and high marked
associations were recorded between wheat
grain yield with each other crop traits (Table,
7). Similar results were shown regarding those
correlations of straw yield except that of its

Annals Of Agric. Sc., Moshtohor, Vol. 47(2), 2009

association with SPAD value which was
significant at 0.05 level only. Positive and
significant correlation coefficients among
each pair of wheat yield and its criteria were
also observed by El-Bially & Abd El-Samie
(1995).
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