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ABSTRACT

Two field experiments were carried out in the Experimental Farm of the
Naticnal Research Centre at Shalakan, Kalubia Governorate, Egypt in the winter
seasons of 2000/2001 and 2001/2002. The objective of the experiments was to
investigate the effect of some weed control treatments (i.e. A. Early pre-planting :
Paraguat and hand hoeing, B. After planting: Bufralin, Bentazon, Fluazifop-butyl,
Butralin + Bentazon, Butralin + Fluazifop-butyl, Bentazon + fluazifop-buty! and one
hand hoeing) on growth, yieid and yield components as well as chemical composition
and associated weeds of pea plants cv. Master B. The most important results
obtained from this study could be summarized as follows:

All weed contro! treatments significantly decreased fresh and dry weight of
broad-leaved, grasses and total weeds after 50 and 70 days from sowing. Hand
hoeing as early pre-planting weed control treatment gave the best control of broad-
leaved, grasses and total weeds of both seasons. Also, hand hoeing as after planting
weed control treatment recorded the highest decrease in fresh and dry weight of
broad-leaved and total weeds of both seasons. While, Fluazifop-butyl as after planting
weed control treatment recorded the lowest fresh and dry weight of grass weeds of
boih seasons.

Hand hoeing as early pre-planting caused a significant increase in plant
height after 50 and 70 days from sowing, pod length, fresh weight of pod, number of
green pods/plant, weight of 100 green seeds, yield of green pods/plant, ped yield
(ton/fed) and chemical composition of pea seed in both seasons as compared with
both treatments. Whereas, Paraquat as early pre-planting treatment gave the highest
values of number of leaves/plant, fresh and dry weight of plant after 50 and 70 days
from sowing and number of green seeds/pod when compared with hand hoeing and
unweeded treatments.

After planting treatments had significant effect on growth, vyield and yield
components as well as chemicai composition of pea seeds in both seasons. Hand
hoeing followed by that of Bentazon + Fluazifop-butyi as after planting exceeded other
treatments. )

The interaction between early pre-planting and after planting weed control
treatments had significant effect on some studied traits. Using hand hoeing as early
pre-pianting and hand hoeing as after planting treatments produced the jowest fresh
and dry weight of total weeds after 50 and 70 days from sowing in both seasons as
well as produced the highest plant height and pod yield (tonifed) of peain both
seasons followed by that of using Paraquat as early pre-planting and Bentazon +
Fluazifop-buty! as after planting weed control treatments as compared with other
treatments. While, application of Paraquat as early pre-planting and hand hoeing as
after planting treatment produced the highest number of green pods/plant in both
seasons. .

Keywords: pea, early pre-planting, after planting, hand hoeing, Paraquat, Butralin,
Bentazon, Fluazifop-butyi, unweeded
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INTRODUCTION

Pea (Pisum sativum, L) is one of the mostimportant leguminous
vegetable crops either as green or dry pod yield in winter growing season in
Egypt. The seed of pea contains a great amount of protein, carbohydrates,
phosphorus and potassium. So, this vegetable crop is considered as one of
the most important sources in human food nutrition. Increasing the production
of pea is of great importance. Which may be achieved by using high yielding
varigties and/or improving the agronomic practices among which weed
control.

In Egypt, land is often irrigated before preparing seed bed to
stimulate weed seed to germinate before planting the crop. Weeds, which
germinate before crop sowing can be easily, eradicated by farm practices or
by chemicals. Early elimination of weeds will minimize competition of weeds
with the crop seedlings and consequently improve growth and yield of crop
plants. Weeds which may emergence after treatment can be followed with
hoeing or suitable herbicide to obtain good weed control throughott the
growing season.

Combinations of wvarious chemicals are made to broaden the
spectrum of weed control and sometimes the dosage of any one herbicide
can be reduced. In case of chemicals of wide effect against different weed
species, It is possible to use the minimum amount of each to kill the most
sensitive species.

Weeds are one of the major factors decreasing pea production
{Gogoi ef al, 1991a, Gogoi et al, 1991b and Mishra and Bhan, 1997).
Satisfactory pea weed control results were obtained by hand hoeing (Singh
and Nepalia, 1994, Mishra and Bhan, 1997, Vaishya ef al, 1999 and
Kinderiene, 2000), Bentazon (Radeva, 1995, Tagic, 1995, Vulsteke et al,
1997 and Dovydaitis and Auskalnis, 1999), Fluazifop-butyl {Ahmed, 1890,
Hassan et al, 1994 and Ahmed, 1999) and Bentazon + Fluazifop-butyl
{Ahmed, 1980, Radeva, 1995 and Tagic, 1995).

Hand hoeing (Hassan, 1991), Bentazon {Ahmed et al, 2001),
Fiuazifop-butyl (Ahmed, 1990 and Ahmed et af,, 2001), Bentazon + Fluazifop-
butyl (Ahmed, 1990 and Ahmed ef al., 2001) and Butralin (El-Metwally and
Ahmed, 2001) increased to different extents the growth characters of faba
bean, soybean and mung bean if compared with unweeded treatment.

Several workers reported increasing pea yield and yield components
where hand hoeing (Gogoi et al, 1993 and Mishra and Bhan, 1997),
Bentazon {(Rasmussen, 1993, Radeva, 1995, Tagic, 1995 and Anyszka ef al,
1999), Fluazifop-butyl (Leela, 1993) and Bentazon + Fluazifop-butyl
(Radeva, 1995 and Tagic, 1995} were used. In this respect, (Hussein, 1992
and Ahmed, 1999) reported that early control of germinated weed seedlings
before planting with Paraquat or hand hoeing significantly decreased fresh
weight of weeds associated and peanut plants.

The objective of the present investigation was to study the efficiency
of some chemical and mechanical weed control on growth, yield and yield
components and associated weeds of pea plants. Their effect on protein,
phospheorus and potassium percentage in seeds was also considered.
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MATERIALS AND METHODS

Two field experiments were conducted at the Experimental Farm of
the National Research Centre at Snalakan, Kalubia Governorate, Egypt,
during the winter seasons of 2000/2001 and 2001/2002 to study the effect of
some chemical and mechanical weed control treatments on growth, yield,
yield components and seed chemical composition of pea as well asthe
associated weeds. The soil of experiments was clay loam with medium
fertility, containing 1.89% organic matter and pH 7.8.

Each of the two experiments included 24 weed control treatmants
which were the combination of three early pre-planting and eight after
planting treatments. Every experiment was arranged in a split-plot design with
four replicates. The experimental basic .init inciuded 5 ridges, 70 cm apart
and 3.0 m length, occupying an area of 10.5 m* (1/400 fed).

The Experimental plots were early-irrigated three weeks before
sowing to enhance weed seeds to germinate. Two weeks [ater the
germinated weed seedlings were subjected to the following three early pre-
planting treatments, which arranged randomly in the main plots:

1. Mechanical control with light hand hoeing.
2. Chemical control with Paraquat (Gramoxone 20% EC) :(1, 1 dimethyl

-4, 4- bipyridinum dichloride) at a rate of 1.0 L/fed.

3. Unweeded check {control).

The sub-plots included eight after planting treatments as follows:

1. Butratin  (Amex-820). (N-(2-Butyl}-4-{tert-butyl}-2: 6-dinitro-aniline)
was applied at a rate of 2.5 Lifed.

2. Bentazon (Basagran 48%) : (3-isopropyl 1H-2, 1, 3-benzathiadiazin
- 4- (3H) one, 2, 2 - dioxide) was applied at a rate of 0.75 L/fed.

3. Fluazifop-butyl (Fusilade): (Butyl 2- (4-(5-trifluoronomethy! - 2 -

pyridyloxy) phenoxy) propionate) was applied at a rate of 2 Liffed.

Butralin at 1.25 L+ Bentazon at a rate of 0.375 Lffed.

Butralin at 1.25 L + Fluazifop-butyl at a rate of 1.0 Lifed

Bentazon at 0.375 L + Fluazifop-butyl at a rate of 1.0 Lifed

One hand hoeing after 21 days from sowing.

Unweeded check (control)

®~NDO A

Butralin herbicide was applied as early pre-emergence at the day of
sowing. Whereas Bentazon and Fluazifop-butyl were applied as post-
emergence at 2 and 4 weeks from sowing, respectively. The herbicidal
treatments in each of main and sub-plots were sprayed uniformity with
knapsac sprayer with spray volume of 200 L of water per feddan. Seeds of
pea (Pisum sativum, L.) Master B cultivar were sown on 6™ and 9" November
for the two seasons of 2000/2001 and 2001/2002, respectively. The normal
- cultural practices of pea plants were foillowed especially fertilization and
irrigation.
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Assessments:
1. On weeds:

Weeds were hand-pulled from one square meter from each plot after
50 and 70 days from sowing pea seeds. Weeds were identified and classified
into three groups i.e. broad-leaved, grasses and total weeds. Fresh and dry
weight of each group (gm/m?) were recorded. The common weeds in both
growing seasons were: Beta vulgaris, L.; Ammimajus, L.; Rumex denfatus,
L.; Sonchus oleraceus, L.; Medicago hispida, L., Melilotus indicus, L.; Avena
fatua, L., Convolvulus arvensis, L.; Cynodon dactylon, L. and Cyperus
rotundus, L.

2. On pea plants:
A. Plani growth:

Samples of five plants were chosen at random from each plot at two
times namely 50 and 70 days from sowing. The following data were recorded:
1. Plant height {cm) 2. Number of leaves/plant
3. Fresh weight of piant (gm) 4. Dry weight of plant (gm).

B. Yield and its components:

At time of harvest, samples of ten plants were taken randomly from
each plot, the following data were recorded:
1. Pod length (cm) 2. Average from weight of pod (gm)
3. Number of green pods/plant 4. Number of green seeds/pod
5. Weight of 100 green seeds (gm) 6. Yield of green pods/plant (gm)
7. Total yield of green pods (ton/fed)

C. Chemical composition of pea seeds:

1. Protein percentage (%): Protein percentage was estimated as total
nitrogen using the micro-Kjeldahi’s methed which outlined by Association
of Official Agricultural Chemists (A.O.A.C., 1980).

2. Phosphorus percentage (%): Phosphorus in dry seeds of pea was
determined according to Troug and Mayer (1339). '

3. Potassium Percentage (%): Potassium was determined in dry seeds by
using a flame photometer as described by Jackson (1967).

Statistical analysis:

Data were subjected to the proper statistical analysis by technique of
analysis of variance (ANOVA) of split - plot design for each experiment as
menticned by Gomez and Gomez (1984),

RESULTS AND DISCUSSION

- 1. Growth of weeds: .
The effect of early pre-planting and after planting weed control
treatments on fresh and dry weight of pea weeds after 50 and 70 days from
sowing are presented in Tables {1 and 2). Data indicated that the growth of
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predominant weeds was significantly affected by early pre-planting and after
planting weed control treatments in both 2000/2001 and 2001/2002 seasons.

a. Effect of early pre-planting treatments:

The effect of three early pre-planting weed control treatments
namely; hand hoeing, Paraguate at 1.0 Lifed and unweeded control on fresh
and dry weight of broad-leaved, grasses and total weeds per square meter
were recorded at 50 and 70 days from sowing for both growing seasons.

Data recorded in Tables (1 and 2) showed that early controf for
germinated weed seedlings before planting with hand hoeing or Paraquat
significantly decreased fresh and dry weight of broad-leaved, grasses and
total weeds as compared with unweeded treatment.

Hand hoeing treatment gave the lowest fresh and dry weight of
broad-leaved, grasses and total weeds after 50 and 70 days for both
seasons, followed by that of Paraquat treatment. On the centrary, the highest
values were recorded when pea plants were unweeded.

Generally, results reported in Tables (1 and 2) concluded that early
hand hoeing is useful for controlling annual weeds especially to reduce their
competition and seed production. Hoeing alsa caused good aeration of the
soil and this might encourage germination of weed seeds. This favourable
effect of hoeing on weed germination may be offset by the more effective
elimination of weeds by hoeing.

In this connection, Paraquat at 1.0 L/fed can be used as a contact
weed killer to destroy weed seedlings which appeared before sowing and 2-3
weeks after false irrigation. This agro-technique can be used as a successful
weed control management to encourage germination of weed seeds before
crop sowing and minimize the subsistence of weed seed bank in soil.
Germinated weed seedlings before sowing can be easily kiled by hand
hoeing and Paraquat treatments. These results are in general agreement with
those recorded by Hassan (1991), Hussein (1992) and Ahmed (1999) who
reported that early control for germinated weed seedlings before planting with
hand hoeing or Paraquat significantly decreased fresh and dry weight of
weeds as compared with unweeded check.

b. Effect of after planting weed contro! treatments:

Effect of Butralin, Bentazon, Fluazifop-butyl, Butralin + Bentazon,
Butralin + Fluazifop-butyl and Bentazon + Fluazifop-butyl as wel! as hand
hoeing on fresh and dry weight of weed classes grown with pea plants was
recorded after 50 and 70 days from sowing for both 2000/2001 and
2001/2002 growing seasons.

- After 50 days from sowing :

Data presented in Table (1) demonstrate that fresh and dry weight of
broad-leaved, grasses and total weeds were significantly affected by
chemical and mechanical weed control treatments.

Chemical and mechanical weed control treatments significantly
reduced fresh and dry weight of broad-leaved weeds after 50 days from
sowing as compared with unweeded check. Hand hoeing exerted the highest
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reduction in fresh and dry weight of broad-leaved weeds. Therefore, it
decreased fresh and dry weight of broad-leaved weeds by 93.61 and 93.62%,
for both 2000/2001 and 2001/2002 seasons, respectively.

With respect to other weed control treatments, the results in Table (1)
show that the highest efficiency in decreasing fresh and dry weight of broad-
leaved weeds was obtained from Bentazon followed by Bentazon +
Fluazifop-buty! treatment in both seasons.

Elimination of pea weeds with chemical and mechanical weed control
treatments significantly decreased fresh and dry weight of grassy weeds than
unweeded treatment. Fluazifop-butyl followed by hand hoeing and Bentazon
+ Fluazifop-butyl treatments gave the highest controlling effect on grassy
weeds grown with pea after 50 days from sowing in both 2000/2001 and
2001/2002 growing seasons. Vice-versa, the highest values were observed
with unweeded treatment.

The available results reveaied also that all weed contrel treatments
reduced significantly the fresh and dry weight of total weeds if compared with
unweeded treatment. Hand hoeing was the best treatment in controlling total
weeds. |t reduced their fresh weight by 93.66% for both seasons. With regard
to other weed control treatments, the results indicated that Bentazon +
Fluazifop-butyl gave good control of total weeds followed by that of Butralin
and Bentazon treatments, respectively.

- After 70 days from sowing :

The results of weed control treatments after 70 days from sowing
presented in Table (2) showed significant effect on fresh and dry weight of
broad-leaved weeds. Hand hoeing treatment induced a significant depression
in fresh and dry weight of broad-leaved weeds followed by Bentazon and
Bentazon + Fluazifop-butyl treatments, respectively. On the contrary, the
highest values were recorded with unweeded check in both growing seasons.

Relevant data showed that fresh and dry weight of grass weeds were
significantly decreased by different weed control treatments (Table 2).
Fluazifop-butyl, hand hoeing and Bentazon + Fluazifop-butyl treatments were
very effective in controlling most grass weeds at 70 days form sowing. Vice-
versa, the highest values were observed with unweeded treatment in both
growing seasons. '

The effect of weed control treatments on fresh and dry weight of total
weeds (gm/m?) after 70 days from sowing is shown in Table (2). The lowest
values of fresh and dry weight of total weeds were obtained when hand
hoeing, Bentazon + Fluazifop-butyl and Butralin were applied. On the other
side, the highest values were recorded when pea plants were unweeded in
both 2000/2001 and 2001/2002 seasons.

From the above mentioned results, one could deduce that hand
hoeing treatment had a more beneficial effect in controling pea weeds
irrespective to the promising significant depressing effect of chemical weed
control treatments in this respect. Similar results on the importance of hoeing
in controlling pea weeds were recorded by Timmer et al. (1983), Singh and
Nepalia (1984), Mishra and Bhan (1997), Vaishya et al. (1999); Kinderiene
(2000) and Radwan and Hussein {(2002).
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Table (1}: Averages of fresh and dry weight of pea weeds (gmlmz) after 50 days from sowing as affected by different
weed control treatments during 2000/2001 and 2001/2002 seasons.

£00Z ‘fueniged '(Z) 92 “Aun einOSUBK 108 “UBY T

Characten Fresh weight of weeds (gm/m’) Dry weight of weeds (gm/m”)
Treatments Broad-leaved Grasses Total weeds Broad-leaved Grasses Total weeds
2000/2001]2001/2002]2000/2001]2001/2002]2000/2001] 2001/2002 [ 20002001 ] 2001/2002 |2000/2001 | 2001/2002 | 2000/2061 | "2001/2002

A, Early pre-planting weed control treatments
Hand hoeing 180.71 | 191.55 | 95.33 | 100.08 | 276.04 | 251.63 27.86 29.66 15.13 15.89 42.99 45.55
Paraquat 200.81 | 212.85 | 105.80 | 112.26 | 306.71 | 325.11 30.89 32.74 18.57 17.82 49.46 50.56
Unweeded check 281.11 | 300.79 | 148.28 | 163.16 | 429.39 | 463.95 43.27 46.28 23.54 25.90 66.81 72.18
F'Test ke L1 £ 2 ) an LL2 -k LE S e 2] . "W )
LSD 5% 4.23 9.81 4.45 6.40 15.68 14.50 0.65 1.60 3.72 1.03 2.29 2.28

1% 6.40 14.87 6.74 9.70 23.75 21.96 0.99 242 583 1.56 347 3.45
B. After planting weed control treatments
Butralin 126.36 | 134.50 | 54.13 | 58.00 | 18049 | 192.50 19.44 20.68 13.28 9.19 3272 29.87
Bentazon 70.27 74.77 | 146,53 | 157.00 | 216.80 | 231.77 10.82 11.51 23.26 24.93 34.08 36.44
Fluazifop-buty! 457.37 | 486.73 8.80 9.40 466.17 | 496.13 70.52 74.88 1.40 1.50 71.92 76.38
Butralin + Bentazon 91.37 | 97.23 | 168.53 | 183.33 [ 259.90 | 280.56 14.05 14.99 26.75 28.11 40.80 44 .10
Butratin + Fluazifop-butyl | 317.77 | 33817 | 6733 | 7213 | 385.10 | 410.30 48.88 52.02 10.69 11.46 59.57 63.48
Bentazon+ Fluazifop-butyll 82.50 | 87.80 | 39.60 | 42.58 | 122.10 | 130.38 12.75 14.02 6.29 6.76 19.04 20.78
Hand hoeing 37.30 39.67 26.40 28.27 63.70 67.94 5.74 6.10 4.19 4.48 .93 10.58
LUnweeded check 584.10 | 621.63 | 42067 | 450.60 |1004.77 | 1072.23 | 89.85 95.63 66.77 71.53 156.62 167.16
F_Test L1 Ll Ll ik L *h driy "l L L] (3] L1 o
LSD 5% 1116 | 10.68 5.83 6.33 20.74 14.58 1.76 1.71 4.76 1.00 357 2.36

1% 14.79 14.16 7.72 8.38 27.93 19.64 2.34 227 6.30 1.33 4.81 3.7
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Table (2): Averages of fresh and dry weight of pea weeds (gm/m?) after 70 days from sowing as affected by different
weed control treatments during 2000/2001 and 2001/2002seasons.

Characte 'l Fresh weight of weeds (qmlm’) Dry weight of weeds (gm/m’)
Treatments Broad-leaved Grasses Total weeds Broad-leaved Grasses Total weeds
[2000/2001]2001/2002]2000/2001]2001/2002]2000/2001]2001/2002] 2000/2001 | 2001/2002 [2000/2001] 2001/2002 | 2000/2001| 2001/2002
. Early pre- planting weed control treatments
" Hand hoeing 560.24 | 612.96 | 285.98 | 300.23 | 846.22 | 91319 | 86.19 94.29 4530 47.65 131.58 141.94
Paraquat 662.69 | 723.70 | 338.86 | 370.46 [1001.55|1094.16| 101.94 111.33 53.79 58.81 185.73 170.14
Unweeded check 1124.45[1203.15| 593.20 | 627.60 | 1717.65]1830.75]| 173.00 185.10 94.15 99.61 267.15 28471
'Test ol - -l -n e ok ke Wk ke L] "k Ll
SD 5% 2443 | 1287 | 2255 | 27.23 [ 15261 | 36.11 374 1,99 3.57 4.32 3.24 25,05
1% 7o 1949 | 3416 | 41.26 | 231.19 | 54.69 5.67 kXl 5.42 6.55 4.9 37.95
B. After planting weed control treatments
Butralin 447.63 | 484.40 | 188,63 | 204 43 | 636.26 | 688.83 | 68.87 74.52 29.94 32.44 98.81 106.96
Bentazon 248.93 | 269.30 | 510.63 | 553.40 | 759.56 | 822.70 | 38.30 41.43 81.06 87.84 119.36 129.27
Fluazifop-butyl 1620.20 1 1753.00] 3067 | 33.13 |1650.87 | 1786.13| 249.27 269.68 4.86 5.27 254.13 274.95
Butralin + Benlazon 323.67 | 350.17 § 587.57 | 64557 | 911.24 | 995.74 | 49.80 53.86 93.25 102.47 143.05 156.33
Butralin + Fluazifop-butyl | 1125.67 [ 1217.93 | 234.63 | 254.27 [ 1360.30 [ 1472.20| 173.18 187.38 37.24 40.36 210.42 227.74
Bentazon+ Fluazifop-butyi | 202.27 | 316.27 | 138.00 | 83.43 | 430.27 | 399.70 | 44.95 48.64 21,91 13.25 66.86 61.89
Hand hoeing 13247 ] 14290 | 92.00 | 99.63 | 22417 | 242583 | 20.34 21.98 14.60 16.81 34.94 37.79
Unweeded check 2069.13 [ 2238.87 | 1465.97 | 1588.23 | 3535.10 | 3827.10| 318.33 344.45 232.69 252.10 551.02 596.55
F'Test i L1 - -y e e -k i * e ek 2]
LSD 5% 41.38 4507 25.52 38.06 | 14393 | 7245 8.37 6.93 4.05 6.04 9.26 21.78
1% 54.83 59.71 33.81 50.43 193.84 | 97.58 8.44 9.18 5.36 8.01 12.47 29.33
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Comparing the efficiency of herbicidal treatments on mortality (%) of
pea weeds, one might observe that Bentazon caused a great deleterious
effect on fresh and dry weight of broad-leaved weeds. Fluazifop-butyl
recorded the lowest values of fresh and dry weight of grass weeds. Whereas,
Bentazon + Fluazifop-butyl recorded the lowest fresh and dry weight of total
weeds. These results are in accordance with those obtained by Leela (1993},
Rasmussen (1993); Radeva (1995); Tagic (1995); Dovydaitis and Auskalnis
(1999); Miller and Libbey (1999); Vaishya et af. (1999) and Kinderiene (2000).

¢. Effect of interaction:

The results in Figs. (1, 2, 3 and 4) indicated that the interaction
between early pre-planting and after planting weed control treatments on
fresh and dry weight of total weeds after 50 and 70 days from sowing in both
2000/2001 and 2001/2002 seasons was significant.

The obtained results verified that early pre-planting control for weed
seedlings with hand hoeing followed by one hand hoeing was highly efficient
of decreasing fresh and dry weight of total weeds as compared with other
treatments. With regard to other weed control treatments, data also indicated
that plots early weeded with Paraquat and treated later with hand hoeing
gave the best results in controlling total weeds grown with pea after 50 and
70 days from sowing in both seasons. The superiority of mechanical weed
control over herbicidal treatments could be attributed to the large spectrum of
weed species controlied by frequent hand hoeing compared with herbicides.
These results agreed with the findings of Hassan (1981), Hussein (1992) and
Ahmed (1999).

2. Pea plants:
A. Plant growth:

The effect of early pre-plapting and after planting weed control
treatments on plant height (cm), No. of leaves/plant as well as fresh and dry
weight of pea plants (gm) after 50 and 70 days from sowing in both seasons
are presented in Tables (3 and 4) . ‘

a. Effect of early pre-planting treatments:

it can be seen from data mentioned in Tables (3 and 4)thatall
growth characters of pea plants were significantly increased by application of
early pre-planting treatments as compared with unweeded check. The
highest values of number of leaves/plant as well as fresh and dry weight of
pea plant (gm) were recorded when pea plots early treated with Paraquat
followed by hand hoeing treatment. The tallest plants were obtained by hand
hoeing treatment. However, pea plants suffered from severe weed
competition in the unweeded plots gave the lowest values of growth
characters comparing with those early weeded with Paraquat or hand hoeing
at 50 and 70 days from sowing in both seasons. These results were in
general agreement with those recorded by Hussein (1992) and Ahmed
{1999).
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Fig. 1: Averages of fresh weight of total weed (gm/m?) after 50 days from sowing
as affected by the interaction between early pre-planting and after
planting weed control treatments in 2000/2001 and 2001/2002 growing

sSeasons
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Fig. 2: Averages of dry weight of total weed (gmlmz) after 50 days from sowing
as affected by the interaction between early pre-planting and after
planting weed control treatments in 2000/2001 and 2001/2002 growing

seasons
1 Butralin 2 Bentazon 3 Fluazifop-butyl
4 Butralin + Bentazon 5 Butralin + Fluazifop-buty!
6 Bentazon + Fluazifop-butyl
7 Hand hoeing 8 Unweeded
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Fig. 3: Averages of fresh weight of total weed (gm/m?) after 70 days
from sowing as affected by the interaction between early pre-
planting and after planting weed control treatments in 2000/2001
and 2001/2002 growing seasons
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Fig. 4: Averages of dry weight of total weed (gm/m®) after 70 days from
sowing as affected by the interaction between early pre-pianting
and after planting weed control treatments in 2000/2001 and
2001/2002 growing seasons.

1 Butralin 2 Bentazon 3 Filuazifop-butyl
4 Butralin + Bentazon 5 Butralin + Fluazifop-butyl

6 Bentazon + Fluazifop-buty!

7 Hand hoeing 8 Unweeded
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b. Effect of after planting treatments:

Data presented in Tables (3 and 4) indicate that plant height (cm)},
number of leaves/plant as well as fresh and dry weight of pea plant (gm} were
significantly increased as compared with unweeded control as a resuit of
controlling weeds by weed control treatments. Maximum values were
obtained by hand hoeing, followed by that of Bentazon + Fluazifop-butyl and
Butralin + Fluazifop-buty! treatments. On the other hand, the lowest values
was obtained by unweeded control at 50 and 70 days from sowing in both
2000/2001 and 2001/2002 seasons.

Pea plants in the unweeded treatment suffer competition for light,
water, minerals and space and this might contribute much for the depression
in growth of pea plants. On the contrary, elimination of weeds minimized the
weed competition for pea nlanrts and this, in tum, improved the growth of pea
plant. This conclusion explains the positive correlation between the excellent
efficiency of hand hoeing treatment in controlling pea weeds and its obtained
superiority in growth characters of pea plants. Similar results on the harmful
effect of weeds on growth characters were recorded by Hassan (1991),
Hussein {1992) and Ahmed (1999),

¢. Effect of interaction:

Data also revealed that there was a significant interaction effect
between early pre-planting and after planting weed control treatments on
plant height (cm) at 50 and 70 days from sowing in both growing seasons as
graphically illustrated in Figs. (5 and 6). The highest values were recorded
when pea plots early treated with hand hoeing and subjected latter to hand
hoeing. Piant height of this treatment significantly exceeded all treatments in
this study and over plant height of unweeded treatment by about 37.60 and
17.86 at 50 days from sowing as well as 28.50 and 21.23 at 70 days from
sowing in both seasons, respectively. Unweeded plots produced the lowest
values and significantly lower than all applied treatments.

Effective elimination of weeds increased the capacity of pea plants in
utilizing the environmental factors i.e. light, water and mineral nutrientin
building great amount of metabolites available for building new tissues and
this might account for the previous finding.

B. Yield and yield components of pea plants:

Data recorded on yield of pea and its components as affected by
early pre-planting and after planting weed confrol treatments for both seasons
are presented in Tables (5 and 6).

a.Effect of early pre-planting treatments:

Data mentioned in Tables (5 and 6) showed that yield and yield
components of pea plants were significantly increased by application of early
pre-planting treatments as compared with unweeded treatment. The highest
values of pod length (cm), fresh weight of pod (gm), number of green
pods/piant, weight of 100 green seeds (gm), yield of green pods/piant (gm)
and pcd yield (ton/fed) where recorded when pea plots were early pre-plating
treated with hand hoeing, followed by Paraquat treatment. Whereas, the
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Table {3): Averages of plant height (cm), number of leaves/plant as well as fresh and dry weight of pea plant (gm)
after 50 days from sowing as affected by different weed control treatments during 2000/2001 and

€00z ‘Auensqay ‘(z) 8z “Aun einosuel “jog by

2001/2002 seasons.
Plant height Number of leaves Fresh weight of plant (gm) Dry weight of plant (gm)
Characte {em) Iplant
Treatments | 2000/2001 | 2001/2002 | 2000/2601 | 2001/2002 2000/2001 | 200172002 2000/2001 | 2001/2002
A. Early pre-planting weed control treatments
Hand hoeing 38.41 37.56 8.25 8.38 10.81 11.00 1.90 1.93
Paraquat 37.58 37.44 8.47 9.19 11.03 11.06 1.94 1.96
Unweeded check 35.78 34.81 7.50 7.59 8.66 8.88 1.52 1.54
F-Test e Ead E3 ) L] ke ke L} wh
LSD 5% 0.83 1.78 0.26 0.58 0.64 1.04 0.1 0.18
1% 1.25 2.70 0.39 0.88 0.97 1.58 0.16 0.28
B. After planting weed control treatments
Butralin 37.08 36.00 7.92 8.17 9.83 10.42 1.72 1.83
Hantazon 37.25 37.00 8.25 §.42 9.83 10.33 1.73 1.81
rI‘Eluazifop-bulyl 36.83 36.17 8.00 8.33 9.58 10.00 1.68 1.75
Butralin + Bentazon 37.25 36.33 8.25 8.50 10.75 10.33 1.89 1.81
Butralin + Fluazifop-butyl 38.83 37.83 8.50 B.58 10.83 11.17 1.90 1.96
Bentazon+ Fluazifop-butyl 39.08 37.83 8.75 9.00 11.17 11.00 1.96 1.99
Hand hoeing 40.92 38.42 8.92 9.25 12.25 11.83 215 2.05
Unweeded check 33.50 33.25 6.00 6.83 7.08 7.42 1.24 1.27
F‘Test ik * - " ik ke o W
LSD 5% 2.09 1.37 0.66 0.61 0.97 1.02 0.18 0.18
1% 2,78 1.82 0.87 0.81 1.29 1.35 0.23 0.24




Table (4): Averages of plant height (cm), number of leaves/plant as well as fresh and dry weight of pea plant {(gm)
after 70 days from sowing as affected by different weed control treatments during 2000/2001 and

096

2001/2002 seasons.
Characters[ P'“"f::e)lght Numb’e;':l::aaves Fresh waeight of plant (gm) Dry weight of plant {gm)
freatments [00/2001 | 200172002 | 0072001 | 200172002 00/2001 | 200172002 00/2001 | 2001/2002
A, Early pre-planting weed control treatments
Hand hoeing 56.38 59.00 18.38 17.44 3247 32.50 5.70 574
Paraguat 55.06 55.78 18.22 21.25 33.03 33.59 5.80 5.85
Unweeded check 52.21 53.34 12.63 13.28 20.09 21.88 3.52 3.84
F-Test - e - - bkl Ll [ -
LSD 5% 0.64 1.41 1.12 1.3 2.06 1.33 0.37 0.23
1% 0.97 213 1.70 1.98 3.12 2.01 0.57 0.35
B. After planting weed control treatments
Putralin 54.67 56.08 15.67 16.25 28.17 29.50 4.94 5.18
entazon 53.50 56.92 16.25 16.33 29.83 30.25 523 5.31
luazifop-butyl 52.42 53.92 15.83 18.08 22.67 26.83 398 4.71
utralin + Bentazon 55.00 56.08 16.67 16.08 29.92 3017 5.25 5.29
Butralin + Fluazifop-butyl 56.08 57.33 18.50 19.67 3117 31.08 5.47 545
Bentazon+ Fluazifop-butyl 56.17 57.50 18.50 19.75 31.33 3.7 5.50 547
and hoeing 61.33 60.75 20.50 20.75 36.00 36.75 6.32 6.45
nweeded check 47.25 49.75 12.00 13.67 19.17 18.83 3.36 3.30
F-Test - _ e L3 h L L1 L1
LsD__ 5% 2.99 1.80 1.78 117 304 1.86 0.53 0.32
1% 3.97 2.38 2.36 1.55 4.02 2.48 0.70 0.43
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Table (5): Yield component of pea plants as affected by different weed control treatments during 2000/2001 and

2001/2002 seasons.
Fresh welight of No. of green No. of green Weight of 100 green Yield of green
reatmonts Ch”““"‘i Pod Length (em) | """ 4 1am) seeds/pod podsiplant seeds (gm) podsiplant {gm)
e [ 0072001 J2001/2002] 00/2001 [2001/2002{00/2001[2001/2002] 00/2001 | 2001/2002 | 00/2001 | 2001/2002 | 00/2001 | 2001/2002
A. Early pre-planting weed control treatments
and hoeing 10.60 1095 B8.93 8.68 |8.01 8.11 7.70 8.25 50.11 50.44 61.05 82.53
Paraquat 1049 (1089 889 8.50 |8.13 8.44 7.69 8.21 48.29 43.94 59.80 61.02
Unweeded check 9.66 10.30 | 7.75 8.09 [7.53 7.55 5.51 553 47.13 47.37 43.90 47.87
F'TBSt L1 b4 ok * ® * te ) wk e Ak e -k
LSD 5% 0.17 0.14 0.59 038 10.28 0.35 0.50 0.54 0.83 0.88 1.26 1.70
1% 0.26 0.89 - - — 0.77 Q.82 1.25 1.33 1.91 2.58
B. After planting weed control treatments
Butralin 1020 |1042) 817 [ 817 | 7.37 7.97 6.60 6.93 46.16 48.78 53.37 55.33
entazon 10.40 10.80 | 8.37 830 ; 7.93 8.07 6.83 7.27 47.16 49.87 55.35 57.33
Fluazifop-butyl 9.77 1040 [ 8.00 7.80 | 7.27 7.37 5.93 6.27 44.90 48.28 46.49 47.64
utralin + Bentazon 10.50 11,10 8917 8.97 | 8.17 8.43 7.57 8.30 51.04 50.93 60.24 62.89
utralin + Fluarifop-butyl 1040 [1090| 860 | 877 | 813 8.23 7.10 7.70 49.19 50.26 57.64 61.66
ntazon+ Fluazifop-butyl 10.60 1115 9.33 9.20 [ 8.77 8.67 7.77 8.40 51.53 52.38 62.81 64.69
Hand hoeing 10.80 1160 970 9.37 | 9.20 9.07 8.87 9.47 53.87 53.56 66.73 69.43
Unweeded check 8.67 9.40 6.83 7.07 | 627 6.47 5.07 5.37 44.24 42.60 36.70 37.98
F_Test L1 L) LLd el Ll i L ll_' - - - -
LS50 5% 0.74 0.75 0.67 0.68 | 0.59 0.58 0.22 0.60 1.36 1.50 2.05 2.82
1% 0.98 0.99 0.89 0.89 | 0.7¢ 0.77 0.29 0.80 1.81 1.99 2.71 3.74
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Table (6): Yield of pods (ton/fed) and chemical composition of pea seeds as affected by different weed control
treatments during 2000/2001 and 2001/2002 seasons.

Characters|  Pod yield (ton/fed) Protein % Phosphorus % Potassium %
Treatments | oo0/2001 | 2001/2002 | 00/2001 | 2001/2002 0012001 | 2601/2002 00/2001 | 2001/2002
A. Early pre-planting weed controf treatments
Hand hoeing 4.64 4.69 23.49 24.24 0.342 0.330 1.75 1.72
Paraquat 4.49 4.58 23.28 23.89 0.332 0.220 1.72 1.69
Unweeded check 3.30 3.59 21.94 23.00 0.295 0.279 1.67 1.64
F'Test *h R ik Tk L B - L Ll
LSD 5% 0.11 0.07 0.65 0.41 0.009 0.016 0.049 0.044
1% 0.17 0.10 0.90 0.62 0.013 0.024 e -—-
B. After planting weed control treatments
Butratin 4.01 4.15 22.40 23.30 0.303 0.287 1.67 1.65
Bentazon 415 4.32 22.57 23.43 0.313 0.297 1.69 1.67
Fiuazifop-butyl 3.65 3.58 22.10 23.20 0.287 0.270 1.64 1.61
Butralin + Bentazon 4.52 4.72 23.36 23.83 0.333 0.322 1.72 1.70
Butralin + Fluazifop-butyl 4.33 482 23.37 2417 0.345 0.333 1.76 1.74
Bentazon+ Fluazifop-butyl 4.71 4.85 23.77 2443 0.357 0.350 179 1.78
Hand hoeing 5.01 5.21 24.13 24.80 0.372 0.365 1.83 1.81
Unweeded check 2.76 2.85 21.50 22.50 0.273 0.253 1.58 1.53
F_Test L] ek i ok w . Ll ek
LSD 5% 0.13 0.13 0.71 0.74 0.015 0.014 0.058 0.093
1% 0.17 0.18 0.94 0.9% 0.020 0.019 0.077 0.070
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highest value of number of green seeds/pod was obtained from Paraquat
treatment folliowed, by hand hoeing treatment. Data also revealed that hand
hoeing treatment increased pod yield by 40.61 and 30.64% in both seasons
as compared with unweeded treatment. In this respect, Paraquat treatment
increased pod yield by 36.06 and 27.58% in both seasons, respectively. On
the contrary, the lowest values of yield and yield components were obtained
when pea plots were unweeded.

b. Effect of after planting weed control treatments:

Data recorded in Tables (5 and 6} demonstrate clearly that
elimination of weeds by hand hoeing and herbicides markedly increased pod
length (cm), fresh weight of pod (gm), number of green seeds/pod, number of
green pods/plant, weight of 100 green seeds (gm), yield of green pods/plant
{gm} and pad yield (tonffed} as compared with the unweeded treatment in
both seasons. Hand hoeing recorded the highest values of the previously
mentioned characters, followed by Bentazon + Fluazifop-butyi, Butralin +
Bentazon and Butralin + Fluazifop-butyl treatments. They significantly
increased pod yield over the unweeded check by 81.5, 70.7, 63.8 and 56.9%
in 2000/2001 season, respectively. The corresponding increases in
2001/2002 season were 82.8, 70.2, 65.6 and 62.1%. The superiority of these
treatments in producing high pod yield might be due to their high efficiency in
controlling broad spectrum of weeds without damage to pea plants. This
reduced the competitive effect of weeds and led to the gain in pod yield.
Similar results on the enhancing effect of hand hoeing and herbicides on yield
and yield components of pea plants were reported by Gogoi et al. (1991a);
Gogoi et al (1993); Leela (1993); Rasmussen {(1993); Radeva (1995); Tagic
(1995); Mishra and Bhan (1997) and Anyszka et al. {1999).

Pea plants in the unweeded treatment suffer competition for light,
water, minerals and space and this might contribute much for the depression
in growth, yield and yield components of pea plants. So, weeds grown with
pea plants significantly reduced pod yield in the unweeded treatment by 44.9
and 45.3% in both seasons, respectively as compared with hand hoeing
treatment. The findings are in good agreement with those of (Singh et a/.,
1986; Gogoi et al, 1991b; Mishra and Bhan, 1987, Vaishya et al., 1999 and
El-Khoii and El-Metwally, 2002).

¢. Effect of interaction:

Number of green pods/plant and pod yield were significantly affected
by the interaction between early pre-planting and after planting weed control
treatments in both 2000/2001 and 2001/2002 seasons as shown in Figs. (7
and 8).

Early elimination of weeds with Paraquat or hand hoeing before
planting followed with hand hoeing gave the highest number of green
pods/plant as compared with other weed control treatments under
investigation for both seasons.

Results also cleared that pod yield was significantly affected by the
interaction, whereas early elimination of weeds with hand hoeing foliowed

-with hand hoeing or Bentazon + Fluazifop-butyl gave the significantly highest
number of green pods/piant and pod yield (ton/fed)over all other treatments in
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Fig. 7: Number of green pods/plant as affected by the interaction
between early pre-planting and after planting weed control
treatments in 2000/2001 and 2001/2002 growing seasons.
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Fig. 8: Pod yield (ton/fed) as affected by the interaction between early
pre-planting and after planting weed control treatments in
2000/2001 and 2001/2002 growing seasons.
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both seasons. On the other side, unweeded plots gave the lowest values of
number of green pods/plant and pod yield (ton/fed).

From the above-mentioned data, one could deduce the importance of
early elimination of weed seedlings, which customly emerged after the
common false irrigation. Light hand hoeing or Paraguat at 1.0 L/fed are
sufficient to destroy germinated weed seedlings and enhanced the efficiency
of chemical and mechanical weed control treatments used latter.

C. Chemical composition of pea seeds:

Data presented in Table (8) show that the effect of early pre-planting
and after planting weed control treatments on chemical composition of pea
seeds in both 2000/2001 and 2001/2002 seasons.

a. Effect of early pre-planting treatments:

Results in Table (8) indicate that early pre-planting treatments had
significant effect on percentages of protein, phosphorus and potassium of
pea seeds as compared with unweeded treatment. Data also clear that the
highest values were achieved by hand hoeing treatment, followed by
Paraguat treatment in both seasons. On the other side, the lowest value was
recorded when pea plots were unweeded. In this connection, Hassan (1991)
found that early pre-planting weed control with Paraquat or hceing had no
significant effect on percentages of chemical composition of soybean seeds.

b. Effect of after planting weed control treatments:

Data in Table (6) indicated that all weed control treatments caused
significant increases in percentages of protein, phosphorus and potassium
over the unweeded check. The highest values were observed from hand
hoeing treatment, followed by that of Bentazon + Fluazifop-butyl, Butralin +
Fluazifop-butyl and Butralin + Bentazon treatments, respectively in both
2000/2001 and 2001/2002 growing seasons whereas, the lowest values were
recorded from unweeded check.

Unweeded piots showed the lowest values of chemical compasition
of pea seeds. High infestation of weeds in unweeded plots reduced the
amounts of elements observed by pea plants and reduced crep capacity in
utilizing other environmental factors and this, in turn, decreased total amounts
of protein, phosphorus and potassium yielded from pea seeds. These results
were in harmony with those obtained by Ahmed ef al. (2001); El-Metwally and
Ahmed {2001) and Radawan and Hussein (2002).
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