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ABSTRACT

Two field experiments were conducted to study the effect of Pendimethalin [0
0.9 L and 1.7 LAfed.] and BA [0, 25 and 50 ppm] on the associated weeds, growth,
yield and its components, in addition to chemical composition of soybean seeds.

All Pendimethalin treatments alone or in combination with BA significantly
depressed the growth of associated weeds. The highest reduction in fresh and dry
weights of total weeds were obtained by Pendimethalin (1.7 Lifed. BA (25 ppm}
treatment. .

It was found that appfication of Pendimethalin as well as BA gave significant
improvements in growth parameters, yield and its component of soybean. In addition
recorded increases in total carbohydrate, crude protein, N, P, K, Fe, Mn, Cu and Zn
content in seed of soybean, whereas oil content of the seeds was decreased.

Pendimethalin (1.7 Lffed.) + BA (25 ppm) gave the highest value of growth,
yield and seed content, whereas, control treatment produced the lowest values of
growth and yield.

~ INTRODUCTION

Soybean is considered as an important leguminous summer crop
which has shown extensive success alonc different regions - previous in
Egypt and all over the world soybean seeds contain about 20 % oil and 40 %
protein. Therefore, it is an excellent source -for human and animal
consumption. Soybean yield is significantly decreased by weed competition
for nutrient, water and light than other factors. Therefore, weed control is
essential especially during early development of soybean (Munyabba et al.
(1982). At present time there is a great shortage in hand labour and rise in
wage scale this makes the uses of chemical weed control very necessary to
decrease the weed growth and to increase the production of soybean. Also
Pendimethalin gave good control of grasses in soybean fields (Jain and
Acharya, 1985). The same authers mentioned that stomp gave effective
control of grass weeds in soybean. Shams EI-Din and Salwan (1994) and El-
Quesni, et al. (2002) demonstrated that all the herbicides treatments gave a
satisfactory level of weeds control and increased growth and yield of soybean
plants.

Recently, Chaphale et al. (2003), Nargis kumari, et al. (2003),
Panghal, et al. (2003); Ramakrishna et al. (2003), Rathore, e! al. (2003) and
Scnawane and Sabale (2003) found that Pendimethalin application recorded
significantly weed control efficiency and increased growth and yields of many
crops.
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In recent years, several growth regulators solutions have been tried
to increase crop tolerance against different stress conditions such as water
deficiency, nutrient deficiency in sand soil and weed competition.

In recent years, attention has been focused upon the application of
several plant growth regulators to improve qualitatively and/or quantitively the
yield of many crop plant. Benzyl adenine is one of the cytokinins which
regulators various growth processes [Abo-Hamed et al. (1987) using barley
plants reported that kinetin increased the number of fruits, number of seeds,
seed weight per plant, yield per fed., harvest index and crop index over those
values of control.

Mansour et al. (1994) reported that iower concentration of benzyl
adenine (50 and 100 ppm) significantly increased the plant height, number of
nods, and leaves, number of flowers as well as the fresh and dry weights of
soyhean shoots.

The objective of the present investigation was to study the effect of
Pendimethalin (stomp) and Benzyl Adenine (BA) as growth regulators on
growth and yield component of soybean plant as well as on the chemical
composition of seeds, and associated weeds during its growth and harvest

stage.
MATERIALS AND MEHTODS

A field experimentwas carried out in two successive seasons (1997
& 1998) at the Agricultural Experimental Station of (Nobarya). Where the scil
is sandy in texture with pH 8.36. The soil characteristics of the experimental
site is presented in Table (1). Analysis of the soii was carried out according to
Jackson (1985). The experiments included three treatments with six
replicates arranged in a randomized complete block design. The plot area
was 14 m? (4 X 3.5 m) each plot consists of 5 rows 70 ¢cm a part and 4 meters
iength. '

Table (1) : Mechanical and chemical analysis of Nobarya soil.

Depth in [ Particile size distribution]| Texture EC
cm. Sand [ Silt | Clay class | C3C0:% | PH | o hosiem
0-30 92.181 | 3.81 [ 3.01 Sandy 2.25 8.36 0.11

The treatments were as follows :

Unweeded control,

Treatment with BA [Benzyl Adenine] as foliar spray (25 ppm).

Treatment with BA 50 ppm.

Treatment with Pendimethalin,N-(1-ethyl-propyl}-3,4-dimehtyl-2,6
dinitrobenzamine (50 % EC}), the scil surface pre-emergence 0.9
L/fed.

BA 25 ppm + Pendimethalin 0.9 Ufed.

BA 50 ppm + " " .

Pendimehtalin at a rate of 1.7 L/fed.

BA 25 ppm + Pendimethalin (1.7 Li/fed.).

BA 50 ppm + Pendimethalin (1.7 L/fed.).

3926

Rl ol

Do~NO>



J. Agric. Sci. Mansoura Univ., 29(7), July, 2004

The plants for each treatment with BA were sprayed two time after
fourty and fifty days from sowing.

Seeds of soybean treated with Rhizobium japonicum before sowing.
Seeds were sown on 10 and 18 May, in the first and second seasons,
respectively.

The field was fertilized with super-phosphate (15.5 % P,0Q;) at rate of
100 kg/fed. and potassium sulphate (48.5 % K) at rate of 100 kg/fed., during
the preparation of the soil. Ammonium nitrate (33.5 %) at rate of 80 kg/fed.,
alsc was added.

Data recorded :
On the weeds : After 60 days from sowing, weeds were hand pulled from the
middie ridge of each plot and classified in two groups.

i)y Broad leaves weeds.

i)y Grasses weeds.

Fresh, dry and total weight of each group, as well as total weeds
were estimated. :

During the growth season samples of soybean plants from each
treatment in the six replicates were taken 75 days after sowing. In each
sample the height of the plants number of leaves, number of branches, no. of
pods and plant and dry weight of the plant were determined. The total weight
of seeds number of pods/plant and seed index were recorded as well as pods
yield ton/fed. at harvest time.

For chemical analysis of seeds, plant samples were taken from all
replicates, dried, grounded and total nitrogen was determined by
conventional micro kieldahil methods according to (Piper, 1950). Phosphorus
content was determined according to Chapman and Prat (1978) Zn, Mn, Fe
and Cu were determined using a Zeis PMC Atomic Absorption Spectrometry
according to the method adopted by Chapman and Pratt (1978). Potassium
and calcium were determined photometrically by using flamephotometer
{B700-E).

Carbohydrate content was determined according to Snell and Snell
{1954). All data obtained were statistically analyzed according to Snedecor
and Cochran (1967), L.8.D. at 5 % level of significance was used to compare
between means. '

RESULTS AND DISCUSSION

1. Effect of weed control (Pendimethalin) and growth regulator {BA) on
associated weeds of soybean plants :

The infestation of soybean plants with different species of weeds has
created a hard competition between them. This, inturn reflects unfavourable
effect on the obtained yield. The dominant weeds species encountered in the
experimental plots of soybean fields at Nobarya were :
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1- Annual broad leaved weeds, i.e. Portufaca oleraceae, Chenopodium sppl
and Gynandropsis gynandra L.

2- Annual grass weeds i.e. Dactyloctemum aegyptium L. and Echinochica
colonum L.

3- Perenial weeds, ie. Cynodon dactylon L., Cyprus rotondus L. and
Convolvulus arvensis L.

Data in Table (2) indicated that efficiency of herbicides
[Pendimethalin] was extended to exert a depressing effect on fresh weight
and dry weight of soybean weeds at 60 days after sowing. Pendimethalin 1.7
L/fed. treatments the BA 25 ppm gave highest depression in Fresh and dry
weight. On the other hand, BA treatments alone were least effective. it couid
be conciuded that ail Pendimethalin treatments alone or combined with BA
significantly decreased the total weeds grown in soybean when compared
with untreated plants. The fresh and dry weights of above mentioned weeds
grown in soybean fields decreased by Pendimethalin when compared with
BA. This might be due to increasing the vegetative growth of soybean plants -
treated with BA subsequently inhibited weeds growth.

The results coincide with those of Patil et al. (1999), E-Quesni, et al.
(2002), Chaphale ef al. (2003) and Sonawane and Sabale (2003).

Growth responses :

Plant growth characters measured at 60 days after sowing were
affected significantly by all Pendimethalin treatments alcne or in combination
with BA when compared with untreated plants as shown in Table (3).
Pendimethalin plus BA gave the tallest soybean plants exceeded those plants
of the other treatment followed by those obtained by BA treatments.

The No. of leaves, leaf area, diameter of stem, dry weight of plant
No. of branches were increased by Pendimethalin as well as BA foliar
application. The aforementioned results indicated that Pendimethalin
treatment favours the growth of soybean plants Superiority of Pendimethalin
treatments is correlated with their marked efficiency on soybean associated
weeds. This finding could be due to the limiting weeds infestation and
minimizing weed competition. This in turn favoured growth of soybean plants
and consequently the length and weight, No. of flower and No. of pods/plant.

Similar conclusions were obtained by Sangkara et al. (1995), Ei-
Quesni et al. (2002), Chaphal, ef al. (2003), Nargis kumari, et al., (2003),
Panghal, et al. {2003), Ramakrishna . (2003) and Rathore, et al. {2003) who
found that the adverse effect of weeds was greatest on vegetative growth,
soybean freated with Pendimethalin shaw significant response to plant
vegetative growth, No. of branches, No. of leaves and increase fresh and dry
weight of green pods. The significant increase in plant height, stem diameter
and leaf area in response to 25 and 50 ppm of benzyl adenine may be due to
the effect of this synthetic cytokinin on the cell division and enlargement via
the increase in cell wall extensibility. In this connection, Zack and Loy (1984)
using hypocotyls of watermelon seedlings reported that benzy! adenine
treatment markedly increased osmotic potentials and decreased the
estimated turgor pressures which promoted elongation of the hypocotyis, like
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benzy!l adenine induced cotyledon expansion which was accompanied by a
sharp increase in osmotic potential and decrease in estimated turgor.

The data reported in Table (3) show that the most pronounced
increment in the plant length, stem diameter and area of leaves in 25 and 50
ppm benzyl adenine treated plants were associated with increases in dry
weight of soybean plants through out the experimental stages in both
seasons of the study. This results are in agreement with those obtained by
Mansour, et al. (1994) who reported that treatment with BA caused a
significant increase in dry matter of Daucus arota and in dry matter of
Hibiscus sabdariff throughout the period of the growth compared with
untreated plants.

In this work, the different concentrations of benzyl adenine
significantly increased the number of flower per plant in comparison with the
control. The magnitude of increase was more pronounced with 25 ppm of
BA (Table 3). In this respect wareing and Phillips (1981) reported that the
exogenous application of cytokinins induced the stimulation of flower
formation, fruit development and the inhibition of senescense.

The close parallism between the change in No. of flowers {Table 3)
and in the number of pods per plant (Table 4) let us to suggest that benzyl
adenine treatments (25 and 50 ppm), stimulated the flowering and pod
setting.

Rylott and Smith (1990) stated that the application of cytokinins in
flowers caused active cell division of the embryo and hence the attraction of
assimilates to the new developing pods form other plant parts. This view was
supported by the results obtained by Mansour et al. (1984).

Yield and its components :

All Pendimethalin treatments as well as BA treatments in Table (4)
under investigation showed significant improvements in yield and its
components (number and weight of pods/ptant, number and weight of
seeds/plant, weight of 100 seeds, plant height.

From the same table the highest value of yield and its components
was recorded by Pendimethalin 1.7 Lifed. + BA (25 ppm).

The results are aiso in good agreement with those obtained by
Mansour {1894), Patil e al. (1999) and EFQuesni ef af. (2002).

4. Effect on chemical composition of soybean seeds :

The resuits in Table (5} indicated that all Pendimethalin treatments
increased total content of carbohydrate and protein content of soybean
seeds. The increase in carbohydrate and protein content was accompanied
with the decrease in oil content.
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Table {2) : Effect of Pendimethalin and BA on fresh weight and dry weights of associated weeds after 60 days from sowing

{g/m?*) (Combined analysis of Two season of 1997 and 1998).

Treatments | ____Pennernial weeds Annual grass Annual broad leaved Total weeds
Fresh wt. Dry wt. Fresh wt. Dry wt. Freshwt. | Dry wt. Fresh wt. Dry wt.
Untreated 393.90 99.00 339.31 105.00 774.22 190.70 1500.43 397.53
BA 25 ppm 383.33 93.00 329.23 99.41 766.50 181.50 1479.06 373.75
BA 50 ppm 389.60 96.00 333.50 103.49 760.33 185.00 1470.75 386.83
Pendimethalin 0.9 Lfed. 185.50 50.00 127.55 39.91 282.31 73.43 604.56 162.81
Eendimelhalin 0.9 Lied. + BA 25 ppm 166.98 44.00 119.46 33.29 274,52 68.00 559,96 145.52
endimethalin 0.9 LAed. + BA 50 ppm 178.11 47.00 125.50 38.33 279.25 69.26 582.84 154.51
Pendimethalin 1.7 Lifed. 138.18 35.00 105.71 25.50 166.50 41.66 400.33 101.83
Pendimethalin 1.7 Lied. + BA 25 ppm 121.50 28.00 94.86 20.38 14413 33.99 356.50 83.12
Pendimethalin 1.7 Lifed. + BA 50 ppm 127.38 31.00 97.30 2299 149.61 37.22 374.20 81.21
L.SD.al5% 13.23 7.35 12.20 521 29.62 10.2 45.20 27.33

Table (3) : Effect of Pendimethalin and BA on growth parameters of soybean plants after 60 days from sowing. (Combined
anatysis of the two growing seasons of 1997 and 1998).

Treatments Plant height No. of eaves area cm’®| Diameter of [No. of branches Dry wt. No. of flowers/

{em) leaves plant stem (cm) Iplant _{gm)/plant plant

ntreated 59.20 14.73 4541 1.87 533 20.33 46,33
BA 25 ppm 64.20 15.93 50.89 1.92 5.98 21.83 53.07
BA 50 ppm 63.27 15.73 47.00 2.17 5.81 21.25 59.06
Pendimethalin 0.9 Lifed. 65.44 16.57 49.09 1.95 575 21.63 62.07
gendimethalin 0.8 Lied. + BA 25 ppm 69.80 17.60 53.71 2.00 6.61 24114 66.20
endimethalin 0.9 Lffed. + BA 50 ppm 68.20 16.40 50.51 2.14 6.55 23.89 62.80
Pendimethalin 1.7 Lffed. 68.73 17.27 50.33 2.30 6.43 23.50 63.03
Eendimelhaiin 1.7 Ufed. + BA 25 ppm 72.80 18.90 54.21 2.46 7.1 2521 73.00
endimethalin 1.7 Lied. + BA 50 ppm 71.60 17,60 53.11 2.68 6.95 2488 67.80
LSD. at5% 3.80 0.91 3.10 0.24 N.S 1.30 2.36
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Table (4) : Effect of Pendimethalin and BA yield and its components of soybean plants at harvest. (Combined
analysis of two growing seasons of 1997 and 1998).

Shoots | No. of | No. of [No. of |Wt. of 100L Wt.of J Wt.of Wt.of 100 | Wt green Seed yleld
Treatments height | leaves/ | pods/ |seeds/| sesds Sseed/plantseeds/ 100 pods pods/ plant kg/fed.
{cm) | plant plant | plant {mg} {gm) pods (mg) (mg)
Untreated 73.49 | 1880 | 3253 |87.00] 1230 10.75 32.96 44.75 17.85 1923
BA 25 ppm 80.27 20.07 36.73 |100.80, 1292 13.83 36.09 59,57 213 2112
BA 50 ppm 7583 | 19.20 | 35.75 97501 12.85 12,70 35.79 57.59 21.00 2088
Pendimethalin 0.9 L¥ed. 83.13 | 1940 | 38.20 |110.02] 1365 14,12 39.06 62.68 23.20 2209
Pendimethalin 0.9 Lifed +BA 25 ppm 88.30 { 20.50 | 39.62 |118.00] 13.82 14.92 4164 64.40 2532 2420
Pendimethalin 0.9 Lfed.+BA 50 ppm 84.00 | 19.50 | 39.20 |112.20] 13.66 13.83 40.29 62.90 24.66 2338
Pendimethalin 1.7 Lifed, 85.80 19.80 38.80 |119.22| 13.93 1533 39.81 85.59 23.45 2282
Pendimethalin 1.7 Lfed +BA 25 ppm 89.50 20.91 40.80 {129.201 14.54 16.37 4214 59.40 26.33 2566
Pendimethalin 1.7 Lifed. +BA 50 ppm 86.50 { 19.90 | 39.60 {113.00; 13.92 15.35 41.11 65.44 24.77 2450
L.5.D. at5 % 3.27 1.55 294 |118.11 0.12 2.30 3.53 4.30 2.50 43.52

$00Z ‘Anr (L6 “Aun emosuel ‘198 UbY T



Elgayar, Sonaa H.

Table (5) : Effect of Pendimethalin and BA on chemical composition of
soybean seeds at harvest stage. (Combined analysis of
two growing seasons 1997 and 1998).

Treatments Protein % [Carbohydrate %] Oil %
iUntreated ] 37.99 22.20 18.0
BA 25 ppm 38.38 23.53 17.40
BA 50 ppm 38.06 23.00 17.63
Pendimethalin 0.9 Lifed. 39.60 23.92 . 17.11
Pendimethalin 0.9 Lfed. + BA 25 ppm 41,56 24, 50 17.00
Pendimethalin 0.9 1./ed. + BA 50 ppm 38.26 24.11 17.20
Pendimethalin 1.7 Lifed. _ 40.11 24.20 16.81
Pendimethalin 1.7 Lfed. + BA 25 ppm 41,90 24.93 16.33
Pendimethalin 1.7 LAed. + BA 50 ppm 39.98 24.45 16.85

Table (6) : Effect of Pendimethalin and BA on macro and micro-
elements of soyhean seeds at harvest.

Treatments N P mg/g [ K mg/g { Fe ppm | Zn ppm | Cu ppim | Mn ppm

Untreated 3.07 078 1.20 220 70.71 0.70
25 ppm 5.14 0.85 1.38 245 70.78 0.7¢

50 ppm 6.08 0.85 1.3 240 78.72 0.73
Eendimethalin 0.9 Lifed. ~ B33 0.78 1.24 250 93.11 0.30
endimethalin 0.9 Lifed. + BA 25 ppm 5.684 0.88 1.88 262 101.20 1.03
andimethalin 0.9 1 fed. + BA 50 ppm 512 0.83 1.73 255 89.50 0.0
Ecndimemalin 1.7 Lifed 6.41 0.80 1.82 283 107.32 { 1.03
dimethalin 1.7 Lifed. + BA 25 pom 8.70 0.02 2.62 302 110.20 1.08
Pendimethalin 1.7 Lifed. + BA 50 ppm 6.39 0.86 1.76 288 105.23 1.04

Data presented in Table (5) evened that BA treatment alone resulted
slight effects on carbohydrate and protein contents, whereas oil content in
seeds of soybean decreased as a result of Benzyl Adenine treatments as
compared with the control.

Results indicated that Pendimethalin (1.7 L/ifed.) + 25 BA ppm
recorded the highest values of carbohydrate and protein in soybean seeds.
On the other hand the control treatment showed lower values in this respect.

Results presented in Table (6) indicate differences between all
treatments in N, P, Kand Fe, Zn, Cu and Mn content of harvested soybean
seeds. All Pendimethalin treatments alone or combinated with BA treatments
increased N, P, K, Fe, Mn, Cu and Zn as compared to control plants.

I Table (6) clearly indicated that BA increased seed nutrient (N, P,
K, Fe, «.., Cu and Mn) of soybean plants. This positive effect of BA may be
attribute = to its effect on rate of cations and anions uptake by root system of
plants. These results are in harmony with those obtained by Gaweesh et al.
(1992), El-Quesni et al. {2002) and Chaphale et al. (2003). :

it can be concluded that Pendimethalin at rate of 1.7 L/fed. + BA (25
ppm) treatment can be effectively control weeds in soybean field and produce
higher seed and straw yield (biological yield), as well as chemical
composition of seeds.
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