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ABSTRACT !

The effects of Butralin herbicide (2.5 L/fed), H, and manual
hoeing twice, H; (at 30 and 60 days age) together with three hill
spacing (10 (Dy), 15 (D;) and 20 (D3) cm between hills) on vegetative
growth, chemical composition, yield and yield components and quality
traits of two soybean cvs (Giza 111, V; and Giza 21, V) and associated
weeds, were of interest of the present work. The study was carried out,
through split split-plot design at experimental farm of the Fac. of
Agric., Fayoum univ., during 2006 and 2007 seasons. The results
showed that both Butralin herbicide (H,) and manual hoeing (Hj;) weed
treatments surpassed the unweeded one (H;) in controlling weeds in
soybean field. Suppression ratios of weed growth due to manual hoeing
(71.3 t076.3%) for broad (BFW), narrow (NFW) leaved and total weeds
were higher than that of’Butralin (62.5%) for only narrow leaved
weeds. Hill spacing significantly affected BFW and total weed weight
in the first sample in favor to the closest spacing (D;) which resulted in
30.3 and 36.2% weed excision, respectively, over the widen spacing
(D5). The results indicated that hill spacing had lower effect than weed
control treatment on weed growth. There was no significant effect of
soybean varieties on weed growth. H, D, V, and/or H; D V. exhibited
the lowest NFW. In respect to chemical constituents of soybean plants,
H; and H; markedly exceeded H, treatment, in favour to H, for most
estimates, with similar values for phenols, carotenoids and anthocyanin
with those of Hj. Hill spacing showed overlapping effect on chemical
constituents, in favour to the intermediate plant density D> (15 cm) and
/or Dy (10 cm). Hy D3, Hy D», H3V2 as dual interaction as well as Hy Ds
V>, H3 Dy V, and H; D, V; as trio-interactions were of great positive
effects on chemical constituents of soybean plants. Regarding yield and
its components, Hj treatment produced highest values for yield and its
components, while H; increased vegetatively, i.e. plant height. Narrow
spacing (D;) increased numbers of branches and pods and weight of
pods, plant seeds and seed yield/fed. Intermediate plant density gave
branches and seed yield/fed similar to those of D;. V; outweighed Vi in
yield and its components where is the reverse was true for plant height.
Positively effective interactions were H; D;, Hy V; and H3;D,V,, on
weights of pods, number of seeds/plant and seed index. The highest
percentages of carbohydrates (23.73), protein(48.10) and 0il(22.38%)
were recorded by H3;D;V,, HoDV; and H,D3V), respectively. The
absolutely highest seed yield/fed (1.89) in such newly reclaimed land
was obtained by Giza 21 (V) planted in closest hill spacing D;(10cm ,2
plants/hill) and treated by manual hoeing twice.

Key words: Varieties, Plant density, Weed control, Chemical composition,
Yield. :
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INTRODUCTION

Soybean [Glycine max (L.) Merril] is a worldwide legume crop grown
commercially in over 35 countries located in between 10 and 50’ latitudes.
The wide expansion of the crop is due mainly to its advantages as food and
feed. Soybean seeds, contain about 40% protein and 20% oil, provide
approximately 60% of the world supply of vegetable protein and 30% of the
oil (Fehr, 1990). It is also used in the formation of various industrial human
diets and concentrated animal feed. In addition to its merit in improving soil
fertility by fixing atmospheric nitrogen. Despite, the crop acreage and
production in Egypt are limited and currently diminished owing to its lower
benefit than the other competitive summer crops occupied the old land in
Nile Valley and Delta. So, growing soybean in new ameliorate soils is
imperative and ineludible for raising its national production, particularly if
cultivated under complementary suitable combination of agriculture factors
such as varieties, plant density and weed control treatments.

Weeds occurrence in soybean field cause great losses in vield, thereby
various mechanical and chemical weed control treatments were investigated.
Muniyabba et al (1982) and Joshi and Billore (1998) suggested that weed
control is essential especially during the early development of soybean.
Lakers et al (1987) and Dubey (2998) reported that manual weeding was.
more effective weed control than any herbicide and increased seed yield.
Whereas, Hassanein ef al (2000) showed that some herbicide (li.e,
pendimethalin, oxyurlen and linuzon, in combination of betrazone) were
effective and comparable to hand weeding from the point of weed control and
soybean yield. Both hand weeding and pendimethalin treatments, tested by
Galal (2003) significantly decreased the dry weight of broad and narrow
leaved weeds than unweeded treatment, but hand weeding gave the lowest
dry weight of total weeds. Manjusha et al/ (2004) and Umale er al (2005)
reported that the favourable effect of weed suppression, fully reflected in
improved yield and its components, was obtained with two hoeing and one
hand weeding. Keramati ef a/ (2008) stated that it is possible to optimize the
timing of weed control, between second trifoliate and beginning bloom or
first flower, which can serve to reduce the costs and side effect of intensive
chemical weed control.

Virtually, soybean produces better when it is spaced in adequate
geometry resulted in full cover of entire soil surface, encountered solar
radiation, during its seed development period (Taylor, 1980). Where the
greatest seed yield may be obtained from greater light interception and
conversion of solar energy into dry matter production before seed initiation
(Duncan, 1986). Several soybean investigators suggested that plant spacing
greatly affected both vegetative growth and reproductive traits and the closer
plant spacing decreased some yield components, whereas, the total seed
yield/unit area was increased (Wells, 1991; Dubey, 1998; Ball ez al, 2000
Veeramani ef al 2001 and Galal, 2003). However, the favorable plant
densities were varied according to spacing between rows (20 to 70 cm) and
/or within row (5 to 30 cm), cultural practices, production area, soil fertility
and used varieties.

Therefore, the present work was designed to study the integrated effect of
plant spacings, weed control treatments and varieties on growth, chemical
composition, yield and yield components of soybean and associated weeds
under the conditions of newly reclaimed soil of Fayoum Governorate.
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MATERIALS AND METHODS

The present investigation was carried out at the experimental Demo
Station. farm of the faculty of Agriculture, Fayoum University, during 2006
and 2007 summer season. The work objective was to study the individual and
integrated effects of weed control treatments, hill spacing and varieties on
vegetative chemical composition, seed yield and its components and quality
traits of soybean and associated weeds. Field soil was loamy sand texture in
both seasons, characterized by ECe of 4.56 and 4.2 dS/m, pH of 8.07 and 8.2,
CaCO; of 15.04 and 14.88% and organic matter of 0.89 and 0.74% in the first
and second season, respectively. The weed control treatments were (1)
unweed or control (H;), (2) Butralin [Amex 48% EC, 4-(1,1- dimethylethyl)
—N-(1-methylepropyl)-2,6-dinitrobenzenamine] at 2.5 L/feddan (H,) applied
pre-sowing and (3) manual hoeing treatment (H3) done twice, after 30 and 60
days from sowing. Also, three hill spacing treatments were practlced ie 10
(D1), 15 (D7) and 20 cm (Ds) between hills with two plants per hill after
complete emergence. Two soybean varieties, i.e. Giza 111 (V) and Giza 21
(V) were used. A split-spiit plot design with three repiications was used,
where the weed control treatments. hill spacing and varieties were arranged
In main-, sub- and sub-sub plots, respectively. The plot area was 10.5m"
(3x3.5 m) each plot consist of 5 rows. 60 cm apart and 3.5m long.

Immediately before sowing, soybean seeds were treated with
Rizobium japonicum. Sowing dates were on May 14 and 13 in the first and
second seasons, respectively. Calcium super phosphate (15.3% P,0Os) was
applied before sowing at a rate of 150 kg/fed. Nitrogen fertilizer in the form
of ammonium nitrate (33.5%N) was added at a rate of 60 kg/fed in three
equal doses at planting, before the first and second irrigation. Weeds survey
done during growth period. were hand puiled from one square meter in each
plot after 45 and 90 days from sowing and classiiied into narrow (NFW),
broad-leaved (BFW) and total weeds (Total W.) and then their fresh weights
were determined. Also during the growth siage, two leaves samples were
randomly taken from each plot after 40 and 65 days from sowing to estimate
the chemical composition using either fresh (F.W) or dry weight (D.W).
Total indols (mmg/g D.W) after Larson er al (1968) and total free amino acids
(mg/g, D.W) according to Jayarman (1981) were also determined. Total
chlorophyll (g/g, F.W) as well as total carotenoids concentration (mg/g, F.W)
were estimated using the method described by Welburn and lichtenthaler
(1984). Total sugars (mg/g, D.W.) and free phenols (mg/g, D.W) as well as
anthocyanin concentration (mg/100g D.W) were determined according to the
methods described by Hoagland (1980).

At harvesting time, a random sample of ten soybean plants was taken
from each plot to record the individual plant traits, i.e. plant height (P1.H.,
cm), number of branches/plant (Brs/pl), number of pods (Pods/pl), weight of
pods/plant (Pods Wt./pl, g.), weight of seeds/plant (S. Wt/pl., g) and 100-seed
weight (S.I, g). Seed yleld/fed (S.y/fed, t), was calculated on seed yield/plot
basis. Seed protein content (Prot.%) determined by estimating nitrogen% and
multiplying it by a factor of 6.25, total soluble carbohydrates (Carbo.%) in
seed oil percentage (Oil%) were determined according to the A.0.A.C.
(1990).

Combined analysis of the obtained data was performed for the two
seasons, according to Gomez and Gomez (1984), where the Bartlet test of
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homogeneity for errors indicated that the variance of data of both seasons
was insignificant. Comparisons of means were done using LSD at 5% level.

RESULTS AND DISCUSSION
The results showed, that soybean could be successfully grown in such
new ameliorative soil even it tend to be calcorious, but its productivity -
differed depending upon empirical cultural factors and their combinations.
The following discussion of the obtained results are concerned with weed and
chemical composition of soybean plant during the vegetative growth stage as
well as final seed yield and its components of the crop.
a) Vegetative growth stage:
1. Effect on weeds:
Weeds presented in the experlmental fields were: Chenopodium
album, Common lambsquarters, Cyperus longus L., Echinochloa colonum L.,
Portulaca oleracea L. Amaranthus ascendens, Cynodon dactylon L. Weed
control practices significantly affected both fresh weight broad (BFW) and
narrow (NFW) leaves and their total weeds in the two vegetative samples
(Tablel). Compared to the unweed treatment, both chemical and mechanical
weed control ones were superior. Application of manual hoeing gH3) resulted
in lightest weight of BFW (327.47) and total weeds (372.58 g/m®) in the first
gle as well as BFW (364.07), NFW (60.08) and total weeds (424.15
g/m ) in the second older sample. Relative to the corresponding weight of
unweeded treatment, H3 caused weed excision ratios of 72.5 and 71.3% in the
first sample, and 76.3, 62.3 and 75.0% in the second one, respectively.
However, Butralin treatment resulted in lowest weight of NFW (39.46 g/m2)
in the first sample causing a weed reduction ratio of 62.5% relative to
unweeded treatment. These results indicated that manual hoeing, especially
during the two experimental growth stages was more effective in controlling
both BFW and NFW than Butralin herbicide. Similar findings were
previously obtained by Laker et al (1987), Dubey (1998), Joshi and Billore
(1998), Galal (2003), Idapuganti ef al (2005) and Silva (2008). However,
Hassanien et al (2000) found that all chemical herbicides, used were
effective and comparable to hand hoeing from point of weed control and
soybean yield.

Hill spacing, as another main factor, pronounced affected BFW and
total weeds in the first sample, whereas the differences did not reach
significance level in the second one (Tablel). Closed hill spacing (D)
prevented a considerable proportion of weeds to alive, where it associated
with lowest weight of BFW (585.44 g/m with 51gn1ﬁcant difference with
that of D) and total weeds (654.69 g/m) of the first sample. These two
finding represented 69.7 and 63.8% of the corresponding weed weight
associated with the widest hill spacing (D3;). Dubey ef al (1998) and Galal
(2003) revealed that closer plant spacing reduced weed production and its dry
matter, whereas, Pandya et al (2005) reported that crop geometry failed to
affect the dry matter of weeds and crop yield. The present findings, in other
words, showed that the absolute elimination ratios of BFW and total weeds
due to D; were 30.3 and 36.2%, respectively. These results indicated that

H
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Table 1. Combined interaction effects of weed control treatments (H), plant density (D) and varieties (V) on broad, narrow fresh weight and total fresh weight (BFW &

NFW& Total W.) in gz/m2 at 45 and 90 dav after sowing.

E E Sample (1) Sample (2)
ac. | Fac. ;
BFW NFW Total W. BFW M NFW M Total W,
H) | (D) Mean Mean Mean }— can cn o8 Mean
v, vV, V, Vv, V, Vv, v, Vv, V, V,
D, | 844.83 |882.33| 863.58 [183.83|103.50 | 143.67 [1028.66| 985.83 |1007.25] 1703.50 | 956.00 [1329.75{228.65|120.07 | 174.36 | 1932.15 | 1076.07 | 1504.11
H, | D, |1143.50{1559.83] 1351.67 | 60.50 | 107.00 | 83.75 [1204.00|1666.83|1435.42§ 2388.33 [1439.17(1913.75| 137.00| 159.95 | 148.48 | 2525.33 [ 1599.12 | 2062.23
D; ]1151.67(1575.33| 1363.50 | 75.50 | 100.67 | 88.08 |1227.17/1676.00|1451.58] 1288.83 |1456.17{1372.50/110.47{199.15 | 154.81 | 1399.30  1655.32 { 1527.31
Mean 1046.67{1339.17| 1192.92 | 106.61 | 103.72 ] 105.17 | 1153.281442.89|1298.08] 1793.56 |1283.78|1538.67|158.71159.72 | 159.21 | 1952.26 | 1443.50 | 1697.88
D, ] 504.33 [490.83 | 497.58 | 19.65 | 72.50 | 46.08 | 523.98 | 563.33 | 543.66 | 841.17 |725.50 | 783.33]211.13]103.22 | 157.181052.30 | 828.72 | 940.51
H, | D, |670.33 }1069.67| 870.00 | 51.48 | 12.00 | 31.74 | 721.82 {1081.67] 901.74 § 456.67 |924.83 | 690.75|103.18(121.40{112.29| 559.85 | 1046.23 | 803.04
Dy §713.17]978.50 | 845.83 | 63.50 | 17.65 | 40.58 | 776.67 | 996.15 | 886.41 | 716.67 |63%33)|677.00| 75.92 | 189.18|132.55| 792.58 | 826.51 | 809.55
Mean 629.28 | 846.33 737.81‘ 44.88 | 34.05 _39.46 674.16 | 880.38 | 777.27 | 671.50 |762.56|717.03 |130.08]|137.93|134.01 | 801.58 | 900.49 | 851.03
D, 147417 [510.17] 395.47 | 23.50 | 12.50 | 18.00 | 497.67 | 328.67 | 413.17 § 444.67 }402.67 | 423.67| 31.42 | 25.23 | 28.33 | 476.08 | 427.90 | 451.99
H; | D, [310.33240.83| 275.58 | 39.60 | 93.00 | 66.30 { 349.93 | 333.83 | 341.88 § 229.83 [347.23(288.53| 66.40 | 101.25| 83.83 | 296.23 | 448.48 | 372.36
D, |396.33 227.00| 311.67 | 57.50 | 44.57 | 51.03 | 453.83 { 271.57 | 362.70 | 359.00 |401.00 |380.00] 73.83 | 62.35 | 68.09 | 432.83 | 463.35 | 448.09
Mean 393.61 | 261.33 | 327.47 | 40.20 | 50.02 | 45.11 | 433.81 | 311.36 | 372.58 | 344.50 |383.63 | 364.07 | 57.22 | 62.94 | 60.08 | 401.72 | 446.58 | 424.15
D, §607.78 {563.11 | 585.44 | 75.66 | 62.83 | 69.25 | 683.44 | 625.94 | 654.69 | 996.44 |694.72 | 845.58 | 157.07| 82.84 |119.95[1153.51 777.56 | 965.54
D, | 708.06 | 956.78 | 832.42 | 50.53 | 70.67 | 60.60 | 758.58 |1027.44| 893.01 | 1024.94 | 903.74 | 964.34 | 102.19{127.53 { 114.86 [ 1127.14 | 1031.28 | 1079.21
D; | 753.72 192694 | 840.33 | 65.50 | 54.29 | 59.90 | 819.22 [ 981.24 | 900.23 } 788.17 |831.50 { 809.83 | 86.74 | 150.23 | 118.48 | 874.9] | 981.73 | 928.32
Mean of V | 689.85 | 815.61 1 752.73 | 63.90 | 62.60 | 63.25 | 753.75 1 878.21 | 815.98 | 936.52 |809.99 | 873.25[115.331120.20 | 117.77 | 1051.85 | 930.19 | 991.02
A
Weed.control (H) 1349 24.49 139.81 221.717 24.96 225.86
Plant density (D) 104.27 ns 99.02 n.s n.s n.s
Varieties (V) ns n.s 171.51 n.s n.s n.s.
HxD 180.61 n.s n.s 338.68 n.s 349.67
HxV 230.78 n.s 234.64 n.s n.s n.s
DxV ns n.s n.s n.s n.s n.s
HxDxV n.s 85.47 n.s n.s 98.64 n.s
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plant density was of lower effect on weed control than chemical or
mechanical practices.

Soybean varieties, as the third main factors did not show significant
effect on weeds. This result is in full harmony with that of Hassanein ef al
(2000) and Pandya et al (2005). : .

H3D; interaction resulted in the lowest weights of BFW (275.58) and
(288.53) in the first and second sample respectively, and total weed (372.36
g/m®) in the older sam 2ple Also, H3V; decreased weed weight to 261.33 for
BFW and 311.36 g/m” for total weeds in the first sample. H3V; interaction
gave total weed weight similar to that of H3V5, indicating similar varietals
response to this plant density from the point of allowing weed growth. The
trio-interaction (HDV) had a significant effect on NFW in both samples. The
lowest weights were recorded as the effective 1nﬂuence of H,D,V;
interaction (12.0) in the first sample and H;D,V; (25.23 g/m ) compared with
the greatest weights of H;D,V, (183.83) and (228.65 g/m®) in the first and
second sample, respectively.

2. Soybean chemical constituent:

Due to weed control treatments, all chemical constituents studied in the
two vegetative growth samples exerted significant differences except total -
carotenoids and anthocyanin in the second sample (Table 2). Both chemical
(H2) and manual hoeing (Hj;) treatments surpassed the unweeded one (H)).
These results showed that the presence of weeds in soybean field had
deleterious effect on its vegetative growth which may be reflected in partial
physiological inhibition of the crop activity owing to heavy competition of
weeds. The mean estimates were in favour to Hj for total sugars (39.66 mg/g
DW) and total phenols (4.96 mg/g DW) in the first and second sample,
respectively. However, the other estimates were in favour to H; in the two
samples, but the differences between the effect of H, and Hj; did not reach the .
significance level for phenols, carotenoids and anthocyanin. Connecting with
the above mentioned weed control treatments (Table 1), it seems that clear
reduction in weeds associated with manual hoeing, which were mostly lower
than those of Butralin, caused slackening in chemical constituents
synthesized by soybean plant. While with Butralin, synthesis of these
constituents was enhanced as defince against the remained low weeds.
However, under H; treatment which obviously concomitant with a lot of
weeds, soybean plant failed to compete and consequently produced the
lowest estimates.

Hill spacing had considerable effect on chemical constituents under the
study in both vegetative samples, except total chlorophyll in the first one and
total amino acids in bothe samples (Table 2). Closed -spacing (D;) was
superior for amino acids (13.46 mg/g Dw) and chlorophyll (1.76 g/g FW) of
the second sample as well as carotenoids (152.35 and 145.65 mg/g FW) and
anthocyanin 22.6 mg/g )in the young and older sample, respectively. The
intermediate plant density (D;) produced the highest estimates of indols (2.95
mg/g DW, in the first sample, which was insignificantly different from that of
D, (2.87 mg/g) and 3.88 mg/g in the second sample. D, also showed high
estimates for total sugars (38.73 and 58.52) , phenols (7.65 and 5.05) ,
carotenoids (142.85 and 134.38) and anthocyanin (21.31 and 23. 08) in the
first and second sample, respectively. However, the widest plant spacing (D3)
gave similar, but lower estimates for these characteristics. These results
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revealed the suitability of D and /or D, for growing soybean , whict keep ar
appropriate space for plant growth allowing it to obtain its requirem .ts frorr
its.ambient atmosphere such as light, water and nutrients. Respect’ .g * ’
Wells (1991) stated that plant spacing greatly influenced leaf .-ea, u;,m
n}terceptlon and canopy which in turn affect the photosynthesis in soybean
plants

The'two soybean varieties exhibited few significant differences in their
chemical constituents, especially in the young age. Where Giza 21 (V;) gave
the highest estimates of sugars (38.73 mg/g) and phenols (7.65 mg/g) in the
early sample as well as for carotenoids (143.7 mg/g) in the late one. Whereas,
Gizalll (V,) surpassed V; in anthocyanin (22 60 mg/g) in the first sample
(Table 2).

Dual interaction (HxD) had conspeceous effect on all chemical
constituents estimated in both samples, except total chlorophyll in the first
one (Table3). H;D; interaction for phenol (8.69 and 5.47 mg/g) in the first
and second sample, respectively, and H,D; for carotenoids (160.42 mg/g) in
the first sample were superior. H,D, interaction had the high=st values for
amino acids (11.44 mg/g) in the young age, and indols (3.32 an14.23 mg/g)
in the two samples. The more obvious interaction was HpL'; ™= 1t
positively several estimateg, ie., chlorophyll (1.72 and 1.84 ad
anthocyanin (24.21and 25.93 mg/g) in the first and second sa.
respectively, as well as sugars ( 64.63) and free amino acids (15.07 mg/g ) 1
the second sample. This may be due to the wider space (D3) together with
Butralin (H,) which gave each plant a full opportunity to obtain all of its
environmental requirements and reflected in vigorous growth and
consequently enhanced the photosynsis and photosynthates accumulation in
soybean plants. H3;D, interaction for carotenoids (155.83 in the second
sample) and H3;D, for sugars (41.76 mg/g in the first sample) gave the
greatest values, with insignificant differences from that of HyD; (41.39). :

HxV interaction followed the same. trend showed by the above
mentioned one, where it significantly affected all estimates in the two
samples except total chlorophyll in the first sample (Table 3). The highest
estimates of phenols (8.40 in the first and 5.27 mg/g in the second sample)
due to H,V, interaction effect, indols (3.86 mg/g in the second sample) due to
H,V, effect, and total chlorophyll (1.81 g/g in the second sample) due to
H,V, were recorded. The more important interaction was H3V, where it
produced the highest estimates for sugar (41.19 and 58.54) free amino acids
(9.13 and 13.29) carotenoids (151.62 and 146.72) and anthocyanin (22.22
and 23.91) in the first and second sample, respectively, in addition to indols
(2.96) in the first sample. These results confirmed the early recorded for
H3V,; interaction concerning its suppression effect weed weights to the lowest
level, acquiring soybean plants some physiological advantages, and may be
taken as indicator for improved productively of Giza 21 variety (V) treated
manual hoeing (Hs). '

DxV interaction showed marked effect on all traits, except chlorophyll
and anthocyanin in both samples as well as indols and free amino acids in the
second one (Table3). The greatest estimate of carotenoids (153.58 in the first
sample) due to D,V, effect, as well as free amino acids (9.57) and indols
(3.04) due to DV, in the first sample and carotenoids (146.89 mg/g) in the
second one were detected. D,V interaction seemed to be effectiveness for
phenols in young age as well as sugars and phenols (5.16 mg/g) in the older

Fayoum J. Agric. Res. & Dev., Vol.22, No.2, July, 2008




800Z “AIm[ ‘TON ‘TT104 “42Qq P sy OBy [ winodv,

Chemical constituents of soybean as affected by the main experimental factors, combined data

Table 2.
overall the two seasons.
Sample (1) Sample (2)
- % = BC) - = =)
S |gm|ga 38|52 |5 €2 |22 |87 ($n|T0|53 5a |02
T O|SE|SE|Sz (%3 |nE (% BE |52 (=3 sE|RE|EE =3 |3¢
2 PE o5 | P2 |98 | (2 (RilCE |95 (o8 |o8 =g |28 B¢
2T |25 |37 |22 |35 35| CE |38 =z; 37|22 )25 3: |28
& ~ - g M et
Mean of weed control (H)
H; 3744 | 7.36 2.67 8.11 1.45 135.99 1 21.07 | 52.68 12.20 3.73 5.18 1.58 134.79 | 22.99
H, ]3870 1046} 3.11 6.81 1.62 {15428 ] 2255 § 60.71 | 1435 | 404 | 4.40 1.73 | 138.57 | 24.11
H, 39.66 | 8.61 | 285 6.94 1.50 {14524 22.02 } 5673 ] 13.23 | 3.52 | 4.96 1.51 | 142.42 | 23.58
LSD5% | 0.38 | 0.24 | 0.15 0.31 0.13 | 1522 | 0.99 1.0 0.13 017 | 0.14 | o0.10 n.s n.s
Mean of plant density (D)
D, 38.17 8.82 2.87 6.80 1.59 | 15235 22.60 | 54.06 13.46 3.73 4.60 1.76 145.64 | 24.26
D, 38.73 | 896 | 295 7.65 149 |142.85] 2131 | 5852 | 13.18 | 3.88 | 5.05 1.54 | 134.38 | 23.08
D, 38.89 | 865 281 7.41 1.50 | 1403112173 5753 | 1314 | 369 | 4.88 1.52 }135.75123.34
LSD 5% | 0.50 n.s 0.12 | 0.39 n.s 8.10 [ 0.79 | 2.00 ns | 013 | 020 | 0.13 | 4.86 | 0.84
Mean of varieties(V)
V1 38.17 8.82 2.87 6.80 1.54 |15235] 22.60 § 5581 13.07 3.73 4.80 1.62 §133.481 23.61
V2 38.73 8.96 2.95 7.65 1.50 [ 142.85| 21.31 | 57.60 | 13.45 3.80 4.89 1.60 ]143.70] 23.51
LSD5% | 0.49 n.s n.s 0.44 n.s n.s 1.01 n.s n.s n.s n.s n.s 8.08 n.s
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Table 3. Some chemical constituents of soybean as affected by dual interaction between tested factors,

overall the two seasons.

800Z “AInf ‘T°ON ‘22104 “42q B ‘say 1Sy [ wnodv.]

Sample (1) Sample 2)
gl =2 - ~3 | 3 | < -0 - . S| 5,
= |53 - |5 4 | g3 | £ | =5 E m |2 S | £33 | £ 5
o |S2(Ey |80 (&5 |8F (85 |zP €2 |Sf|&CD (87 |&F &%k
To|SE| 25 | Z2 | ZE[Zeg |25 |se | S5 |gSE|2E|g2E | 2z ZE|CE
Ex| 3g | 27 | 22|35 | 3223 | 3% |35 |3 | 22 35| 22| 2t
& ~ = S
Mean of weed control and plant density (H&D)
H,D, }38.22} 7.97 2.83 7.91 1.60 | 147.01 { 21.93 | 5148 | 1299 3.92 5.15 1.68 | 139.50 | 24.35
H,D, |37.58] 6.95 2.60 7.74 1.33 135.53 | 21.18 | 55.79 | 11.93 3.66 4.91 1.55 | 127.87 | 23.11
H;D; 13651 7.16 2.57 8.69 1.43 125.43 { 20.10 | 50.76 | 11.68 3.63 5.47 1.51 137.00 | 21.51
H,D, ]37.85] 9.29 3.03 6.34 1.57 {16042 | 2241 57.04 13.48 3.99 4.19 1.81 141.58 | 23.61
H,D, [36.85] 11.44 3.32 7.82 1.57 | 14875 ] 21.03 ] 60.46 | 1451 4.23 4.93 1.54 | 13437 | 22.79
H,D; |41.39] 10.67 2.99 6.26 1.72 | 153.67 | 24.21 64.63 15.07 3.90 4.07 1.84 | 139.75 | 25.93
H;D, ]38.45] 9.21 2.75 6.14 1.59 | 149.62 | 23.46 | 53.67 | 13.92 3.29 4.47 1.79 | 155.83 | 24.82
H;D, J41.76| 8.50 2.94 7.38 1.56 | 144.27 § 21.72 | 59.31 13.11 3.74 5.31 1.54 | 140.92 | 23.34
H;D; }38.78] 8.12 2.87 7.29 1.35 ] 141.83 | 20.89 | 57.22 | 12.67 3.53 5.09 1.21 130.50 | 22.59
LSD5%] 0.86 | 1.43 0.21 0.68 n.s 14.04 1.37 3.46 1.36 0.22 0.35 0.22 8.41 1.46
Mean of weed control and varieties (H&V)
H,V, 136.74] 735 2.57 8.40 1.45 134.59 | 2127 § 5239 | 12.09 3.60 5.27 1.70 | 132.41 } 23.10
H,V, §38.13| 7.37 2.76 7.82 1.45 137.39 | 20.87 § 52.76 | 1230 3.86 5.08 1.46 | 137.17 | 22.88
H,V, 128.76| 7.44 2.26 4.98 1.60 | 112.92 | 17.12 § 4494 | 1043 3.00 3.30 1.65 97.43 18.36
H,V, }29.29] 8.26 2.40 5.23 1.64 | 11850 | 16.71 | 46.12 | 11.10 3.05 3.30 1.81 11042 | 17.80
H,V, ]38.14; 8.09 2.75 7.04 1.58 138.86 | 21.83 | 54.92 | 13.20 3.58 4.73 1.51 138.11 | 23.26
H,V, §41.19} 9.13 2.96 6.83 1.42 | 151.62 | 2222 | 5854 | 13.26 3.46 5.19 1.51 146.72 | 23.91
LSD5%} 0.85 | 1.33 0.27 0.77 n.s 1648 1.74 4.67 1.16 0.36 0.55 0.20 13.99 1.70
] Mean of plant density and varieties (D&V) )
D,V; |37.02] 8.08 2.70 6.78 1.61 153.58 | 22.81 51.80 | 13.07 3.68 4.42 1.80 | 144.39 | 2438
D,V, {39.33] 9.57 3.04 6.81 1.56 | 151.11 | 2239 J 56.32 13.86 3.79 4.79 1.72 ]} 146.89 | 24.14
D,V, {39.11} 9.4l 2.96 7.85 1.49 | 136.97 | 21.49 ] 5948 | 13.54 3.87 5.16 1.49 | 123.93 | 23.13
D,V, §3836] 851 2.94 7.44 1.49 | 148.73 | 21.12 | 57.56 | 12.82 3.89 4.93 1.59 | 144.83 | 23.03
D,V, }37.11] 7.87 2.68 7.44 1.53 133.46 | 21.61 56.15 12.58 3.65 4.81 1.57 | 132.11 | 2334
D;V, |40.68{ 9.43 2.94 7.38 1.47 | 147.17 | 21.86 | 58.92 13.69 3.73 4.94 1.47 | 139.39 | 23.34
LSD 5% | 085 1.33 0.27 0.77 n.s 16.48 n.s 4.67 n.s n.s 0.55 n.s 13.99 n.s
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Table 4. Effect of interactions between weed control (H), plant density (D) and varieties (V) on some chemical constituents of
soybean over all two seasons.
Sample(l) Sample 2)
! -
2 |52l flga|Fa(27 |5 |22 |29 |3 2|go |32 |59 |5: | €2
B gl =R, R, [ [R5 | S5 |RE @, =2 |e, (83 |23 | S5
o loElREE|SE|SE|5; |58 |60 |og [RRE|RE|SE s |5 | S0
b S ~ o ~¥s . w3 2 ~ o &5 5 ‘e 3
S|z 5|37 |22 |35 |3z |22 (3% (2 s|=E7 |22 |35 |3z |28
Mean of weed control, plant density and varieties interactions(H&D&V)
H,D,V, 3597} 7.52 2.51 8.31 1.57 {138.18 | 2145 ] 47.88 | 13.02 3.82 4.58 1.75 | 135.00 | 24.43
H,D,V, [40.47| 8.42 3.15 7.51 1.62 | 155.83 | 2242 | 55.07 | ~12.97 4.01 5.72 1.61 144.00 | 24.27
H,D,V; §37.50| 6.55 2.51 8.59 1.28 ] 137.73 | 2030 }§ 54.50 | 11.05 3.40 5.72 1.47 | 119.73 | 21.90
H,D,V, }37.67] 7.36 2.69 6.88 1.38 | 133.33 { 2205 | 57.08 | 12.80 3.92 4.09 1.63 1 136.00 | 24.32
H,D,V, 136.77| 7.98 2.69 8.30 1.51 127.87 | 22.05 § 5540 | 12.22 3.59 5.52 1.87 | 142.50 | 22.97
H,D,V, [36.25] 6.35 2.45 9.07 1.35 123.00 { 18.15 | 46.12 | 11.14 3.66 5.43 1.15 | 131.50 | 20.05
H,D,V, {36.98] 7.52 2.83 6.18 1.60 {16850 1 2247 } 55.00 | 12.05 3.85 4.39 1.73 | 135.17 | 23.55
H,D,V, 138.72] 11.06 3.24 6.50 1.54 | 15233 | 2235 ] 59.08 | 14.92 4.13 3.99 1.89 | 148.00 | 23.67
H,D,V, 138.60| 13.45 3.50 7.42 1.43 133.33 | 22.07 § 63.42 { 16.10 4.26 4.74 1.45. | 117.57 | 24.02
H,D,V, ]35.10] 9.42 3.13 8.22 1.72 164.17 | 20.00 | 57.50 | 12.92 4.19 5.11 1.64 | 151.17 | 21.57
H,D;V, |39.45] 8.79 2.73 6.31 1.78 | 149.83 | 2393 § 6135 | 13.57 3.90 4.06 1.77 | 137.00 } 25.88
H,D;V, {43.33] 12.55 3.25 6.22 1.66 | 157.50 | 24.48 | 67.90 | 16.57 3.90 4.08 1.91 142.50 | 25.97
H;D,V, }38.10] 9.20 2.76 5.85 1.67 | 154.07 | 2452 § 52.52 | 14.15 3.36 4.30 1.92 | 163.00 | 25.15
H,D,V, |38.80] 9.22 2.74 6.43 1.52 | 14517 | 22.40 | 54.82 | 13.69 3.23 4.64 1.66 | 148.67 | 24.48
H,D,V, ]41.22}] 8.24 2.87 7.54 1.76 | 139.83 § 22.12 | 60.53 13.48 3.94 5.02 1.56 | 134.50 | 2347
H;D,V, ]42.30| 8.76 3.01 7.22 1.36 | 148.70 | 21.32 ] 58.08 | 12.73 3.55 5.60 1.52 | 147.33 | 23.22
H,D,V, §35.10] 6.84 2.62 7.72 1.31 12267 | 1885 | 51.70 | 11.97 3.45 4.86 1.06 | 116.83 | 21.17
H;D;V, 4247 941 3.12 6.85 1.39 | 161.00 | 2293 | 62.73 1337 3.61 5.32 1.36 | 144,17 | 24.02
LSD5% | 1.47 | 2.30 0.47 1.33 n.s 28.55 3.02 8.10 2.01 0.62 0.96 0.35 24.23 2.95
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INTEGRATED EFFECT OF VARIETIES, PLANT DENSITY AND..268

age. While D3V, interaction showed greatest effect on total sugars (40.68
mg/g) in young age.

The triointeraction (HxDxV) exerted significant effect on all estimated
traits of the two vegetative sample, except total chlorophyll in the first one
(Table4). The greatest total phenols (9.07) of the first sample and (5.72) of
the second one were obtained by H;D;V, and H;D,V, interactions,
respectively. The highest total carotenoids estimated in the first sample
(168.50 mg/g) and in the second one (163.00 mg/g) were recorded for
H;DV, and H3;D,V, interaction, respectively. H3D,V; interaction had
positive marked effect on anthocyanin (24.52 mg/g) in the first sample, and
total chlorophyll (1.92 g/g) in the second one. In addition to. the latter
interaction, the other two important triointeraction were H,D,V; and H,D3 V5.
Due to the former, greatest total amino acids (13.45) in the first sample and
indols (3.50 and 4.26 mg/g) in the two samples were recorded. Highest
estimates of total sugars (43.33 and 67.90 mg/g) in the two samples, as well
as free amino acids (16.57) and anthocyanin (25.97) were obtained by
H,D3V; interaction. These results supported the above mentioned one of dual
interaction (Table 3) and revealed the importance of these three
triointeractions, allowing the plant to from greatest biomass with active
synthesis of oil, protein and tarbohydrates, which if combined with quit
proper translocation to sink, high product1v1ty become expected.

b. Soybean yield and its components:

The data in Table (5) show sufficient dlstlnct difference, due to weed
control treatments, for all studied traits except protein percentages. Both
Butralin (H,) and manual hoeing (H3) surpassed the unweeded treatment (H,)
for all traits, indicating again the necessity of weed control in soybean field.
H, was only superior i.e., plant height, whereas manual hoeing (Hj3) had
pronounced advantage for the productive traits. This may by ascribed to
greater effect of Hj in weed elimination ratios as shown in Table(1) (62.3-"
76.3%) than that of Butralin (62.5%) and consequently, soybean plants
exposed to more weed competition under H, pushed it to elongated .
Superiority of mechanical weeding over chemical one was previously
reported by several outhors (Ball et al, 2000, Galal, 2003; Manjusha et al,
2004; Umale e al, 2005 and Idaquganti et al, 2005). However,
insignificant differences between both on seed yield (Hassanein ef al, 2000)
and on seed index (Silva, 2008).

Due to hill spacing, significant differences were detected for six out of
ten studied traits (Table 5). Narrow hill spacing (D) produced perspective
advantages for plant height (64.94cm) number of branches (2.87 br.) number
of pods (65.95 pod), pods weight (100.09 g), plant seed weight (42.22 g) and
seed yield/fed (1.08 t). The intermediate plant density (D,) gave number of
pods and seed yield/fed. insignificantly different from those of D,. However,
the wider hill spacing produced the lowest values for all traits except oil
percentage. These advantage effect of D; over D, may be due to its weed
elimination was the highest (Tablel), and indicated that seed yield/fed
depended mainly on number of plants in both experimental plant density in
favour to D,. These results are in harmony with those of Parvez et al (1989)
Pires et al (2001) and Andrade et al (2002). However, Yeeramani ef al
(2001) found insignificant differences due to plant density effect on seed
yield.
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Table 5. Yield and quality traits of soybean as affected by the main experimental factors

Pods Seed .
Treat. l:i :) Brs/pl |Pods/pl| wt/pl | wt/pl (Sg; ft:‘/)f Cao;:’“ P:/:t' ?/:'
_(2) (2
Mean of weed control (H)
H, 54.11| 2.18 | 22.09 | 30.17 11.16 | 1032 | 0.53 21.59 | 44.02 | 19.86
H, 6990| 2.84 | 79.41 { 110.11 | 41.07 | 12.76 | 1.00 21.45 | 42.77 | 19.08
H, 62.75| 3.16 | 88.17 | 13225 | 53.99 | 12.11 [ 1.49 22.03 | 4227 | 19.44
LSD5% | 1.18 | 0.13 2.93 4.54 2.13 0.73 0.13 0.44 n.s n.s
Mean of plant density (D)
D, 64.94| 2.87 | 6595 | 100.09 | 42.22 | 12.13 | 1.08 21.59 | 4432 | 18.85
D, 6036 2.78 | 65.76 | 91.41 33.59 | 11.61 | 1.06 21.81 | 42.48 | 18.93
D; 61.46| 2.52 | 5797 | 81.02 | 3041 [ 1145} 0.89 21.68 | 42.26 | 20.61
LSD 5% | 1.17 | 0.01 3.89 5.10 3.60 n.s 0.13 n.s n.s n.s
Mean of varieties(V)
V1 63401 2.62 | 6095 | 8268 | 29.63 | 1092 [ 0.94 21.70 | 43.71 | 1954
V2 61.11] 2.82 | 65.50 { 99.00 | 41.18 | 12.54 | 1.08 21.69 | 42.33 | 19.38
LSD 5% | 0.48 | 0.07 0.98 3.03 1.47 038 | 0.07 n.s n.s n.s

The two tested varieties showed marked differences for all studied traits
except carbohydrate, protein and oil percentages (Table 5). Giza 21 (V,)
surpassed Gizalll (V) in all traits except plant height. Superiority of V;
may be attributed to its genetic background which enabled it to form great
biomass combined with effective partitioning for synthates to productive
organs.

Dual interaction H;D; (71.04) and H,D, (70.31 cm) had the tallest
plants Table (6). H3D; interaction produced the heaviest weights of pods
(161.42) plant seeds (72.97) seed index (13.20) and consequently seed
yield/fed (1.84 t). Also, H3D; interaction was superior for iumber of pods
(101.59). These results revealed that pods and seeds weights were more
important than pods number for higher plant and area yields, under the same
weed control treatment, and the highest plant density (D;) encouraged seed
set, whereas, the intermediate density (D;) enhanced biomass formation. In
this concern, Galal (2003) obtained the highest seed yield (1.15 t) from
interaction of manual hoeing and Scm plant spacing. H3D; interaction gave
the highest percentage of carbohydrates (22.37%) which may be attributed to
its highest total sugars estimated in the early growth stage as well as oil
percentage with 21.33% (Table 3).

HxV interaction significantly affected all traits (Table 6). Tallest plants
(70.28 cm) and heaviest seed index (13.13 g) produced by H,V; interaction,
as well as greatest number of branches (3.22 Br.) and highest ratio of
carbohydrates (22.37%) produced by H3V, interaction were detected. H3V,
interaction manifested some advantages, where it produced the highest values
of pods number (89.84 pod), pods weight (143.27 g) and plant seed weight
(63.31 g) in addition to improved seed yield/fed (1.52 t). Superiority of H3V,
interaction for these traits may be due to its advantages of most chemical
constituents during growth stage (Table 3), The increase in yield and its
components as well as the chemical composition of the seeds may be
attributed to the increased photosynthetic rate which consequently increased
the photosynthesis and the accumulation of photosynthesis and their
translocation to the newly developed seeds.
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Table 6. Yield and quality traits of soybean as affected by dual interaction between tested
factors, combined overall the two seasons.

. Pods Seed
PL H. S.I S.Y/f | Carbo. | Prot. 0il

. P .
Treat (cm) Brs/pl ods/pl w(t./pl w(t g/)pl @ (ton) % % %

Mean of weed control and plant density (H&D)

H,D, 59.00{ 1.92 18.52 28.53 11.15 | 9.64 | 0.34 2144 [ 4421 { 19.13

HD, 51.80| 233 27.80 35.25 12.94 | 1029 | 0.73 21.83 | 45.62 | 19.92

H,D; 51.53| 2.28 19.95 26.72 9.39 | 11.03 | 0.52 21.51 4223 | 20.54

H,D, 68.36| 2.90 81.28 110.33 [ 42.53 | 13.55 | 1.06 21.10 | 46.38 | 18.92

H,D, 7031 2.67 67.88 92.14 | 3372 | 12.33 | 0.95 22.10 [ 39.23 | 18.38

H,D; 71.04| 2.95 89.09 127.84 | 4695 | 1240 | 1.00 21.16 | 42.71 | 19.94

H;D, 67.46| 3.78 98.05 161.42 | 72.97 | 13.20 | 1.84 2223 | 4236 | 18.50

H,D, 58981 3.35 101.59 | 146.83 | 54.12 | 12.20 | 1.50 21.50 | 42.58 | 18.50

H;Ds 61.81] 2.33 64.88 88.49 [ 3488 | 1092 | 1.15 22.37 | 4186 | 21.33

LSD 5% | 2.03 | 0.37 6.74 8.84 6.23 1.32 0.21 0.86 447 1.24

Mean of weed control and varieties (H&V)

H,V, 55504 2.11 22.06 28.32 1052 | 879 | 0.43 2128 | 4565 | 19.39

HV, 52721 2.24 22.12 32.02 11.80 | 11.86 | 0.64 21.90 | 42.38 | 20.33

H,V, 69.521 2.53 7431 | 98.51 33.69 | 1239 | 0.92 21.44 | 42.19 | 19.63

H,V, 70.28| 3.14 84.52 121.70 | 48.44 | 13.13 | 1.09 21.47 | 43.35 | 18.53

H;V,; 65.18] 3.22 86.50 121.22 | 44.67 | 1157 | 1.47 22.37 | 43.28 | 19.61

H,V, 60.32] 3.09 89.84 143.27 | 63.31 | 12.64 | 1.52 21.69 | 41.26 | 19.28

LSD5% | 0.84 | 0.12 1.70 5.24 2.55 0.66 0.13 0.56 2.65 0.94

Mean of plant density and varieties (D&V)

DV, 63.49| 2.78 61.70 84.88 | 3086 | 11.16 | 1.01 21.77 | 46.03 { 1742

DV, 66.39| 2.96 70.19 11531 | 53.57 | 13.10 | 1.16 21.41 42.61 | 20.28

D,V, 62.85; 2.67 66.64 89.81 32.77 | 1098 | 0.86 20.89 | 41.44 | 19.78

D,V, 57.87( 2.90 64.87 93.01 3441 | 1223 | 1.26 22.72 | 43.51 | 18.08

D,V, 63.86| 242 54.52 73.36 2525 | 1061 | 095 2243 | 4366 | 21.43

D;V, 59.06| 2.62 61.43 88.68 | 3557 | 12.29 | 0.83 2093 [ 40.87 [ 19.78

LSD 5% | 0.84 | 0.12 1.70 5.24 2.55 n.s 0.13 0.56 2.65 0.94

Due to the effect of DxV interaction, all traits except seed index were
markedly affected the tallest plants (66.39 cm) with greater number of
branches (2.96 Br.) and pods (70.19 pod) as‘well as heavier weights of pods
(115.31) seed of plant (53.57) and seed index (13.10 g) were produced by
D,V; interaction. Whereas, the highest seed yield/fed (1.26 t) which was
similar value of D;V, (1.16 t) and the highest carbohydrate ratio (22.72%)
were given by D,V; interaction. These results confirmed again the superiority
of Giza 21 (V,) variety under either high or intermediate plant density in
favour to the former one. D;V interaction gave the improves ratlos of protein
(43.66) and oil (21.43%).

Triointeraction (HxDxV) was of marked effect on all studied traits
(Table7). The highest values of protein (48.10%), seed index (13.78 g)
number of branches (4.0 br.) number of pods (114.55 pod) and
carbohydrates (23.73%) were exhibited by H,D;V;, H.D\V,, H;D\Vy,
H3;D,V, and H;D;V| interactions, respectively. It is worth to noting that the
greatest number of branches produced by H;D|V, interaction was due to its
superiority in total chlorophyll, carotenoids and anthocyanin (Table 4) which
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promote the vegetative growth. Last but not least, H;D,V; interaction which
was of similar values for the latter three chemical constituents in addition to
its clear -suppression effect for NFW (12.5&25.23 g/m2 in 1%, 2"%) and
partially for total weeds (Tablel), resulted in great biomass combined with
good partition of the syntheses of V; variety and consequently produced the
highest values of pods weight (176.67 g) plant seed weight (91 72 g) and
seed yield/fed (1.89 t).

Table 7. Yield and quality traits of soybean as affected by mteractlon between

weed control, plant density and varieties over all two seasons.

w. | W
PL H. No. No. S.I S.Y/f | Carbo. | Prot. Oil
Treat. | "y | Brs | Podsipt | F °(dgs)/"' S";‘g’;"' @ |(tom)| % % %

Mean of weed control, plant density and varieties interactions(H&D& V)

H,D,V, | 54.67 | 1.73 16.77 | 2232 | 723 | 737 {10.28 | 2090 | 46.82 | 1725

HD,V,] 6333 [ 2.10 | 2027 | 3475 | 15.07 [ 11.92 | 0.4]1 | 21.98 | 41.60 | 21.00

H,D,V, | 56.62 | 247 | 29.85 | 37.58 | 1588 | 944 | 0.40 [ 21.05 | 45.88 | 20.83

H,D,V, | 4698 | 2.20 | 25.75 | 3292 | 999 |11.15]1.06 | 22.60 | 4535 | 19.00

H,D,V, | 5522 | 2.13 19.55 | 25.05 | 843 | 9.56 | 0.60 | 21.90 | 44.25 | 20.08

H,D,V, | 4785 | 2.42 | 2035 | 2838 | 10.35 | 12.50 { 0.44 | 21.12 { 40.20 | 21.00

H,D,V, | 63.63 | 2.60 | 68.45 | 86.17 [ 31.13 {13.32 | 0.96 | 21.02 | 48.10 | 17.25

H,D,V, | 73.08 | 320 | 94.10 |134.50| 53.93 {13.78 | 1.17 | 21.18 | 44.67 | 20.58

H,D,V, | 70.53 | 2.43 | 81.45 |105.02| 37.00 | 11.97 | 0.71 | 21.65 | 37.75 | 19.25

H,D,V, | 70.08 | 2.90 | 54.30 | 79.27 | 30.43 | 12.70 | 1.19 | 22.55 | 40.70 | 17.50

H,D;V, | 7440 | 2.57 | 73.02 |104.35| 32.93 | 11.90 | 1.09 | 21.65 | 40.73 | 22.38

H,D;V, | 67.68 | 3.33 [ 105.17 | 151.33 | 60.97 | 12.90 | 0.92 | 20.67 | 44.68 | 17.50

H;D,V | 72.17 | 4.00 { 99.88 | 146.17{ 54.22 | 12.80 | 1.79 | 23.40 | 43.17 | 17.75

H;D,V, | 62.75 | 3.57 | 9622 |176.67| 91.72 |113.60 | 1.89 | 21.07 | 41.55 | 19.25

H,D,V, | 61.40 | 3.10 | 88.63 |126.83 [ 4542 | 11.551147 | 19.98 | 40.68 | 19.25

H;D,V, | 56.55 | 3.60 | 114.55 | 166.83 | 62.82 | 12.85 | 1.52 | 23.02 | 44.48 | 17.75

H.D;V, |1 61.97 | 2.57 | 70.98 | 90.67 | 34.38 | 10.37 | 1.16 | 23.73 | 4598 | 21.83

H;D;V, | 61.65 | 2.10 | 58.77 | 86.32 | 3538 | 1147 | 1.14| 21.00 | 37.73 | 20.83

o0 | 145 | 021 | 295 | 908 | 441 | 115 [020] 098 | 460 | L62
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