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ABSTRACT

This study was conducted at Sakha Agricultural Research Station, kafr EI_Shiekh, Egypt during 2013 and 2014 growing
summer season to determine the effects of three planting dates on seed yield and seed quality of ten soybean genotypes. The
planting dates starting from mid-May at 15 days intervals. The soybean genotypes included Giza 22, Giza 35, Giza 111, and
Crawford (four commercial soybean cultivars), H 30, H 32, H, L;,, and DR101(promising lines) and two introductions (Toano
and Holladay). The obtained results of the combined data showed that delaying from mid-May to mid-June significantly
decreased numbers of days to flowering and maturity from 40.4 and 133.91days, respectively to 34.3 and 122.2 days, and
shortened the reproductive growth stage from 93.9 to 88.0 days, along with reducing weight of 100 seeds from 15.92 to 12.39g,
and seed yield per feddan from 1.613 to 1.053 ton/fed®. On contrary, seed protein content and seed germination were increased
from 33.23 and 69.5% to 39.09 and 89.67%, respectively, while oil content was decreased by delaying planting from 23.06 to
19.18%. The soybean genotypes varied in all studied traits, that DR 101 was the latest in flowering and maturity (51.3 and 150.3
days, respectively) and produced the highest 100-seed weight (17.2g), while H30 was the earliest in maturity (115.00 days) and
the lowest in 100-seed weight (12.14g). The commercial cultivar Giza 111 produced the highest seed yield (1.625t/fed.). Data
showed also that Toano was the best in seed germination over all planting dates with 90.22% as an average, whereas H32 was the
bad in seed germination (60.22%). It could be concluded that, Giza 111, Toano and DR 101 could produce acceptable seeds with
more than 80% germination when planted during the first half of June, while the earlier genotypes H30, H32, and Giza 35 must

be planted around mid-June to produce seeds with acceptable viability.
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INTRODUCTION

Soybean (Glycine max L. Merr) is usually
referred to as a short day plant; however, there is a
broad range of soybean responses to photoperiod due to
the genetic constitution of grown cultivars. The day
length is an important determinate for flowering and
maturity dates and its greatly affected by planting date.
Day length strongly influences the morphology of the
soybean plant, and its agronomic characters including
seed yield. Soybean seed yield is determined by the
interaction of the genetic yield potential and the
environmental conditions.

Optimum planting dates are usually those that
result in prompt emergence and longest vegetative
period for adapted cultivars. The reproductive period is
often longer with earlier planting dates and shorter with
later ones than those of the optimal period (Garcia,
1994). Compared to earlier planting, delayed planting
date decreased yield potential. The yield loss from
delayed planting is commonly due to decreases of
vegetative and reproductive growth stages (Pedersen
and Lauer, 2003; and 2004 Bastidas et al., 2008; De
Bruin and Pedersen, 2008; and Salmeréna et al., 2016).
Yield reduction in late-planted, soybeans has been
attributed to the lack of sufficient vegetative and
reproductive growth (Ball et al., 2000 and Heatherly,
2005). Seed yield is greater from earlier planted
soybeans due to longer duration of vegetative and
reproductive growth stages (Chen and Wiatrak, 2010).
Additionally, soybean seed vyield is correlated with
length of flowering, pod set (Egli and Bruening, 2000),
and seed filling periods (Andrade, 1995). Earlier
planting can potentially intercept greater amounts of
solar radiation due to a longer growing season.

Early planting increased economic return ha
Y(Jason and Palle, 2008, David et al., 2016; and
Salmerona et al., 2016), and provide higher 100-seed
weight, and higher seed yields than late planting (Kandil

et al., 2013; and Scott et al., 2013). Soybean cultivars
are different in their response to the day length, which is
the primary environmental variable triggering change in
length of vegetative period (Valéria et al., 2002; and
Jeffery et al., 1996).

The important variable to consider when
identifying the optimum planting date is the maturity
group of the soybean cultivars (Salmeron et al., 2014;
and Salmerona et al., 2016). Chen and Wiatrak (2010)
found that the yield maximizing planting date was mid-
May for MG 1V and early-May to mid-June for MG V
in South Carolina. Salmeron et al. (2014) recently
analyzed two years of data from 10 locations in the
Mid-South to determine the relationship between MGs
and planting date. He found that, when soybeans were
planted at the late planting date (May through June),
yields decreased by 7% for MG Ill, 12% for MG 1V,
18% MG V, and 11% for MG VI relative to the early
planting dates (March through April) . Generally,
soybean yields were maximized for MG 11l through V
(i.e., earlier MGs) when planted in April and yield were
maximized for MGs V through VII (later MGs) in May
and June for the southern United States (Egli and
Cornelius, 2009).

Planting date not only influences the seed vyield,
but also the quality of soybean seeds such as
germination, oil, and protein contents. Germination of
soybean seed is influenced by the cultivars and their
sowing date. The late sowing date produced seeds with
high germination and vigor for all cultivars (Amir et al.,
2007; Rahman et al, 2013). Planting dates change the
seed composition by changing the content of oil
(Muhammad et al., 2009), and protein (Kumar et al.,
2006). Tremblay et al., 2006; Kumar et al., 2006; and
El-Borai et al., 2006 found that oil content decreased
with delayed planting dates and temperature is thought
to be related with this response. Delaying planting date
usually results in higher seed protein content (kane et



Morsy, A. R. et al.

al., 1997), although Bastidas et al. (2008) reported an
inconsistent effect of planting date on protein content.
Oil and protein contents can change according to
cultivar (Bastidas et al., 2008), but environmental
conditions seem to have the greatest effect.

In Egypt soybean is planted over a relatively
longer period of time extending from mid-April to mid-
June depending on the time of cleaning the field from
the preceding crop El-Borai et al, (2006).
Consequently, the objective of this study was to
evaluate the influence of different planting dates on seed
yield; germination and seed quality of ten soybean
genotypes.

MATERIALS AND METHODS

A field experiment was conducted during 2013
and 2014 summer seasons at the experimental farm of
Sakha Agricultural Research Station, kafr EI_Shiekh,
Egypt, to study the influence of three planting dates
(started from mid-May with 15 days intervals) on seed
yield and seed quality of ten soybean genotypes. The
studied soybean genotypes were Giza 22, Giza 35, Giza
111, and Crawford (commercial cultivars), H 30, H 32,
H2 L12, and DR101(promising lines) beside two
introductions (Toano, and Holladay). The first eight
genotypes belong to indeterminate growth type of
soybean varieties, while, the last two genotypes
(introductions) belong to determinate growth type.

These soybean genotypes represent different
maturity groups according to the American
classification, i.e. Giza 35, and H30 (Maturity group
), Giza 22, Giza 111, Crawford, H32, and H2 L12
(Maturity group 1V), and the others are Maturity group
V. The experimental design was split plot with three
replications. The planting dates were allotted to main
plots and genotypes to sub plots. Each sub plot
consisted of six ridges, 4 m long and 0.70 m apart.
Seeds of all genotypes were inoculated with specific
rhizobia before planting, and the other agricultural
practices were applied as recommended. At harvest,
data were recorded on number of days from planting to
50% flowering (flowering date), number of days to 95%
maturity (maturity date), while reproductive growth
stage was calculated as a difference between maturity
date and flowering date (maturity date —flowering date),
for each genotype in each planting date. Seed yield was
determined from the central four ridges of each plot in
kilograms and transformed to ton/fed. Also, a seed
sample of 50gm from each sub-plot was taken to
determine 100-seed weight, standard germination, oil
content and protein content. All seed properties were
carried out at Sakha Seed Technology Research Section
as follow:

Laboratory experiment:

Standard germination test was carried out
according to the international rules of testing (ISTA,
1999). The germination percentage was conducted on
four replicates of 50 seeds for each seed sample using
folded paper towels at 29°C and germination counts for
normal seedlings were done after seven days. The
electrical conductivity (EC) of leaches from four

replicates of 50 seeds weighted and soaked in 250 ml of
distilled water for 24 h, was measured in p-mhos using
conductivity meter, according to the international rules
(ISTA, 1999). Seed protein and oil contents (%) were
determined according to procedures outlined in AOAC,
1990.

Statistical analysis:

All data collected were subjected to statistical
analysis of variance as described by Snedecor and
Cochran (1967). The mean values were compared
according to Duncan’s Multiple Range Test (Duncan,
1955).

RESULTS AND DISCUSSION

Data presented in Table 1 show clearly that
planting date significantly affected all studied traits.
Delaying planting date from mid-May to mid-June
significantly shortened the maturity duration as well as
the vegetative and reproductive growth stages.

Flowering and maturity dates along with the
length of reproductive growth stage were significantly
decreased due to delaying soybean planting date over
2013 and 2014 seasons. The highest mean numbers of
days to flowering and maturity (40.4 and 133.9 days)
were recorded in the early planting date (May,
15),comparing with 34.3 and 122.2 days for the late
planting date (June,15) over both seasons (combined
data). Also, the length of reproductive growth stage was
significantly decreased from 93.9 days in the early
planting date to 88.0 days in the late planting date over
both seasons (Table, 1).

Concerning  studied  soybean  genotypes,
combined data in table 1 showed that, DR 101 was the
latest genotype in flowering and maturity over all
planting dates and recorded 51.3 and 150.3 day,
respectively with the longest reproductive growth stage
(99.3 days) over both seasons. Although, Giza 35 was
the earliest in flowering (28 days), H30 was the earliest
genotype in maturity (115.0 days) beside the shortest
reproductive growth stage (84.5 days) over seasons. It
was noticed also that Holladay and Toano followed DR
101 in flowering and maturity dates with slight
difference, while the values of reproductive growth
stage of DR 101, Holladay, Toano, and Giza 111 (99.3,
95.3, 93.0 and 91.4 days) were not significantly
different over both seasons.

Data in Table 1 showed that, 100-seed weight
was influenced by planting date, and significantly
affected in the combined analysis. The heaviest 100
seed- weight (15.52g) was produced in the early
planting date (May, 15) compared with 12.39g at the
late planting date (June, 15) in the combined analysis.
Studied soybean genotypes were significantly different
in 100-seed weight over both seasons, whereas, DR 101
genotype had the highest 100-seed weight (17.20g) over
all planting dates in the combined analysis, followed by
Toano and Holladay (16.02 and 15.99g, respectively) in
the combined analysis, while H 30 and H 32 recorded
the lowest values of 100 seed- weight (12.68 and
12.77g, respectively) in the combined analysis.
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Table 1. Mean performance of studied soybean genotypes for some agronomic characters at different
planting dates.

Characters Days to flowering Days to maturity Reproductive 100-seed weight . 1
Treatment (no.) (no.) growth stage (days) (gm) Seed yield ton fed

ggatgt('gg)’ 2013 2014 Comb. 2013 2014 Comb. 2013 2014 Comb. 2013 2014 Comb. 2013 2014 Comb.
D1 399 401 404 1332 1346 1339 935 945 939 1437 17.22 1592 1.630 1.595 1.613
D2 371 358 36.4 1305 1294 1300 933 936 935 13.68 1595 14.92 1.420 1.332 1.363
D3 339 343 343 1215 1229 1222 874 884 88.0 1046 1392 1239 0.962 1.117 1.053
L.S.Dgo1 0.125 0.155 2.146 2.890 0.627 3.098 2.890 0.546 3.790 0.767 0.477 0.269 0.159 0.135 0.107

Genotypes

H 30 30.2 30.8 305 1142 1157 1150 84.0 849 845 11.01 13.27 1214 1335 1.176 1.256
H 32 318 315 316 1243 1215 1230 926 90.1 913 11.68 13.67 13.01 1.143 1.237 1.153
H2 L12 340 338 339 1243 1220 1232 903 882 894 11.23 1396 13.10 1.622 1.494 1.558
Giza 22 31.0 30.8 309 1193 1223 1209 89.0 915 90.3 11.33 14.63 13.15 1.402 1.426 1.414
Giza 35 280 280 28.0 117.3 1164 1169 893 884 889 12.64 1520 1359 1.328 1.371 1.349
Giza 111 340 338 339 127.1 1289 1280 934 951 943 1398 1558 15.78 1.656 1.594 1.625
Crawford 31.0 30.8 309 1220 1246 1233 89.0 938 914 11.82 1466 1291 1.164 1.294 1.229
Toano 48.0 473 47.7 140.6 140.8 140.7 926 934 930 1484 1787 16.36 1.163 1.306 1.273
Holladay 50.3 498 50.1 1453 1458 1456 947 96.0 953 14.12 1747 1579 1.270 1.340 1.306
DR 101 51.3 511 513 149.0 151.6 150.3 97.7 1004 99.3 15.74 18.65 17.20 1.292 1.241 1.267
L.S.D oo 1.068 1.076 0.159 3.78 4.418 2.630 3.680 4.485 2.633 0.569 0.406 0.344 0.143 0.119 0.129

Data showed that, seed yield per fed. was
significantly influenced by planting date in the
combined analysis, as presented in Table 1. Over all
studied soybean genotypes, the highest seed yield was
obtained from plants seeded on middle May. Seed yield
was declined rapidly when planting date was delayed
beyond the middle of June. The highest of seed yield
(1.613 ton fed™) was obtained from early planting date
(May, 15) compared with 1.036t/fed. at the late planting
date over 2013 and 2014 seasons (combined analysis).
The studied soybean genotypes differed in their seed
yield per feddan that, Giza 111 cultivar had the highest
seed yield (1.629 ton fed™) over the different planting
dates in the combined analysis, followed by H2 L12 and
Giza 22 (1.558 and 1.414 ton fed™, respectively) in the
combined analysis, while H 32 had the lowest of seed
yield (1.153 ton fed™), over both seasons in the
combined analysis.

The length of soybean reproductive growth stage
was significantly affected by the interaction of planting
dates and soybean genotypes as shown in table 2. The
length of the reproductive growth stage of Giza 111 and
H32 was the highest (96.8 and 94.2 days, respectively)
in the medium planting date (June, 1) over the two
growing seasons (combined data). Also, the
reproductive growth stages of H30, H2 L12, Giza 22,
Toano, Holladay and DR 101 were not significantly
different among the early and medium planting dates
(May, 15 and June,1) over both seasons. In general, the
reproductive growth stage of most studied soybean
genotypes were significantly shorter in the late planting
date (June, 15) over 2013 and 2014 seasons (combined
data).

The seed yield per feddan of all soybean
genotypes was significantly higher in the early planting
date (May, 15), and significantly decreased with
delaying planting date to the onset of June over both
seasons (table 2).

The previous results support the hypothesis that
soybean yield would increase at the early planting date,

which was mainly driven by increased 100-seed weight.
Early planting dates allowed the vegetative and
reproductive periods to start earlier, and to be longer
than late planting dates which contribute to increased
seed vyields according to (Wilcox and Frankenberger,
1987; Cooper, 2003; De Bruin and Pedersen, 2008; Elgi
and Cornelius, 2009, and Kandil et al., 2013); they add
also that, the point of rapid decline in soybean yield
begins on May 30" in the Midwest.

The percentage of seed germination showed
highly significant response to planting date and differed
among soybean genotypes. The percentage of seed
germination over all planting dates and soybean
genotypes was greater in 2013 season than 2014.
Delaying planting date from mid-May to mid-June
significantly increased the percentage of seed
germination over all studied soybean genotypes from
69.50 to 89.67 %, in combined analysis as presented in
Table 3. Data indicated that E.C. and germination
percent of soybean seed were significantly affected by
the different planting dates; that delaying soybean
planting date significantly decreased seed E.C. mm,
while germination percent was significantly increased
over both seasons (combined data).

In this aspect, Green et al. (1965) concluded that
soybean seed obtained from later sowing dates, which
reached maturity after hot dry weather had ended,
generally exhibited higher germination and field
emergence than that matured during hot dry weather.
The studied soybean genotypes differed significantly in
the percentage of seed germination, which Toano
recorded the highest value (90.22%) overall genotypes,
followed by Giza 111 (83.56%) in the combined
analysis, while H 32 gave the lowest value (60.22%) of
this trait over the different planting dates in the
combined analysis. On the other hand, data in Table3
show that, Toano recorded the lowest value of E.C. than
other genotypes, while H 32 recorded the highest value
of this trait across the different planting dates

Data in table 4 show that, soybean seed viability
expressed as percentage of seed germination and E.C.
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values were significantly affected by the interaction of
planting dates and soybean genotypes over both
seasons. The highest germination percentage (96.0) was
recorded by Toano in the late planting date (June, 15),
while the lowest values (45.33%) was recorded by H32

in the early planting date (May, 15). This wide variation
could be attributed to the difference in maturity duration
of both genotypes, that Toano is a determinate growth
type and belong to maturity V, while H32 is classified
as an early maturity group 1V genotype.

Table 2. Interaction effect of sowing date and soybean genotypes on maturity date (days), 100-seed weight,
and seed yield ton fed™, of soybean genotypes.

Days to flowering

Days to maturity

Reproductive

: H -1
gen%?;g:;:ters (no.) (no.) growth stage (days) 100-seed yield(gm)  Seed yield ton fed
D1 D2 D3 D1 D2 D3 D1 D2 D3 D1 D2 D3 D1 D2 D3
Seasons 2013
H 3 31.3 31.3 28.0 118.7 117.0 107.0 874 857 79.0 13.14 1137 851 1.637 1.417 0.950
H a3 36.0 31.3 280 129.0 127.0 117.0 93.0 957 89.0 1283 1222 9.99 1443 1260 0.727
H, Ly, 38.0 330 300 129.0 127.0 117.0 91.0 94.0 87.0 11.77 13.16 877 1977 1.827 1.063
Giza 22 340 31.0 28.0 1240 119.0 1150 90.0 910 86.0 1265 1134 9.99 1777 1.417 1.013
Giza 35 30.0 280 26.0 121.0 119.0 1120 910 91.0 86.0 1543 13.09 9.39 1.737 1.253 0.993
Giza 111 38.0 330 30.0 1317 1263 1233 93.7 963 913 1439 1646 11.09 1.987 1.723 1.257
Crawford 33.0 31.0 28.0 1294 1263 1103 954 88.3 823 1248 1283 10.16 1.317 1.307 0.867
Toano 51.0 49.0 450 1453 1433 1333 96.3 943 883 17.83 1555 11.14 1.283 1.237 0.970
Holladay 52.0 51.0 48.0 150.0 1480 1380 97.0 97.0 90.0 16.87 13.15 1233 1510 1.360 0.940
DR 101 540 52.0 48.0 153.7 151.7 1417 987 99.7 947 16.37 17.62 1324 1.637 1.397 0.843
L.S.Dg1(dxc) NS NS 6.554 0.987 0.248
Seasons 2014
H 3 340 29.7 287 1223 117.0 1077 883 873 79.1 16.75 1572 1335 1400 1.161 0.967
H 3 36.0 29.7 287 1303 1223 1120 943 92,6 833 1484 1345 1273 1550 1.161 1.000
H, Ly, 39.0 31.7 30.7 1313 120.7 1140 923 89.0 833 16.00 14.11 11.77 1.730 1.440 1.311
Giza 22 340 29.7 287 126.7 121.0 1193 927 913 90.6 16.25 1489 1276 1.633 1.461 1.183
Giza 35 303 27.0 26.7 123.7 1163 109.3 934 893 826 16.84 1498 1378 1.633 1.303 1.177
Giza 111 39.0 31.7 30.7 131.0 129.0 126.7 92.0 973 96.0 16.97 1501 1475 1.833 1.477 1.473
Crawford 340 29.7 28.7 128.7 126.0 119.0 947 963 90.3 1591 1537 12.69 1517 1.421 0.943
Toano 50.0 47.3 447 1430 1410 1383 930 937 93.6 1810 1807 17.43 1483 1.377 1.057
Holladay 52.0 49.7 477 150.0 147.3 1400 98.0 97.6 923 1993 19.07 1341 1567 1.327 1.127
DR 101 52.0 51.7 49.7 158.7 1533 1427 106.7 101.6 93.0 20.56 18.87 16.52 1.600 1.194 0.930
L.S.Dg1(dxc) NS NS 6.581 0.703 0.207
Combine
H 3 32.7 305 284 1205 117.0 1074 878 865 79.1 1445 1405 1093 1519 1.289 0.959
H 3 36.0 30.5 284 129.7 1247 1145 93.6 942 86.2 1434 1334 1136 1.383 1.211 0.864
H, Ly, 39.0 322 304 1302 1239 1155 915 915 852 1489 14.14 1027 1.854 1569 1.252
Giza 22 340 304 284 1254 120.0 1172 915 912 883 1445 1362 1138 1.705 1.439 1.098
Giza 35 30.2 275 264 1224 117.7 1107 922 90.2 843 1464 1354 1259 1.685 1.215 1.148
Giza 111 39.0 324 304 1313 127.7 1250 925 96.8 93.7 17.18 16.24 1392 1910 1.600 1.365
Crawford 340 304 284 129.0 126.2 1147 951 928 86.3 14.20 13.10 11.43 1.417 1.364 0.905
Toano 50.0 482 449 1442 1422 1358 942 940 909 1797 16.81 1429 1497 1307 1.014
Holladay 52.0 504 479 150.0 147.7 139.0 975 97.3 912 1840 16.11 1287 1539 1.344 1.034
DR 101 53.0 519 489 156.2 1525 1422 102.7 100.7 944 1847 1825 1488 1.619 1.296 0.887
L.S.Dgg;(dxc) NS NS 4.561 NS 0.224

Table 3. Some seed quality properties of soybean genotypes as affected by three planting dates.

Tr(é:a?t?rlm’zﬁier E.C.mm Germination% Qil% Protein%
g!ﬁgt('g? 2013 2014 Comb. 2013 2014 Comb. 2013 2014 Comb. 2013 2014  Comb.
D1 280 231 255 7133 6707 6950 2295 2316 2306 3339 3306  33.23
D2 212 183 190 7813 6933 7373 2003 2042 2043 3522 3719 3651
D3 153 155 154 9000 89.33 8967 1952 19.16 19.18 3884  39.74  39.09
L.S.D o0 0374 0466 0477 5269 3509 2110 0323 0370 0179 1.614  1.09 0557
Genotypes (G)

H 30 174 197 186 7600 8178 7889 20.85 2091 20.88 3455 3332 3411
H 32 204 215 208 6267 5778 6022 2003 19.88 1996 3384 3272 3373
H2 L12 216 204 215 7544 6733 7156 20.63 20.72 2050 3356 3274  32.99
Giza 22 204 172 188 8344 8222 8333 2072 2077 2074 3744 3886 3832
Giza 35 319 231 275 7556 6400 6978 2136 2144 2111 3426 3577 3552
Giza 111 185 174 179 8711 80.00 8356 2079 21.04 2088 3642 3970  38.06
Crawford 194 190 192 8133 7511 7822 2040 2041 2041 3518 3930 3691
Toano 197 187 197 8889 9156 9022 2168 21.84 2250 3634 3679  37.23
Holladay 230 168 199 8355 7422 7911 2136 2154 2149 3754 4167  39.77
DR 101 227 155 191 8355 7845 81.00 2051 2054 2053 3596 3586  36.24
L.S.D g0 1796 0687 0871 334 4084 2590 0534 0370 0316 0995 0535 0555
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Among all studied genotypes Giza 111, Toano
and DR 101 produced viable seeds (more than
80%germination) when planted took place during the
first half of June over both seasons. It was noticed also
that, all studied genotypes except Toano produced seeds

poor germination in the early planting date, and the
earlier genotypes H30, Giza 35, and H32 produced
viable seeds (more than 80% germination) when planted
in June, 15 over both seasons.

Table 4. Interaction effect of sowing dates and soybean genotypes on some seed quality properties of soybean

genotypes.
Characters E.C.mm Germination% Qil% Protein%
Cultivars D1 D2 D3 D1 D2 D3 D1 D2 D3 D1 D2 D3
Seasons 2013
H g 25.0 15.3 11.8 58.67 77.33 92.00 2275 2064 19.17 32.03 36.16 3546
H 30.5 17.7 13.0 46.67 58.67 82.67 20.01 20.17 1991 3347 3394 3411
H, Ly 26.5 21.0 172 6933 64.00 93.00 2146 2111 1932 2879 3931 3258
Giza 22 275 21.4 124 7867 8133 9333 2297 1965 1953 3438 37.16 40.78
Giza 35 33.1 38.2 245 6400 80.00 8267 2281 2091 2035 3276 3447 3556
Giza 111 21.4 194 146 78.67 92.00 90.67 2262 1833 2141 3190 3256 44.80
Crawford 29.0 16.8 125 7733 7867 88.00 24.16 1879 18.26 3055 32.64 4234
Toano 23.2 18.9 171 7867 92.00 96.00 2504 2065 1935 3346 3556 39.99
Holladay 31.2 21.9 159 8533 76.00 89.33 2408 2138 18.62 3189 3564 45.09
DR 101 32.6 21.1 143 76.00 8133 93.33 2359 18.69 19.25 3480 3524 37.83
L.S.Dgg1(dxc) 3.110 5.781 1.018 1.723
Seasons 2014
H 3 22.8 20.8 15,6 80.00 74.67 90.67 2274 20.44 1954 3236 3136 36.25
H 27.9 18.9 17.7 4400 4933 80.00 2024 20.04 1936 31.11 3313 33.93
H, Ly 27.2 18.3 15.7 4400 64.00 94.00 2153 2122 1942 29.06 30.06 39.09
Giza 22 20.0 19.0 12,7 84.00 7200 90.67 2324 1953 1953 36.83 39.38 40.38
Giza 35 25.3 23.4 20.7 6533 4400 8267 2288 21.00 2045 3441 3595 36.95
Giza 111 21.3 16.4 146 70.67 80.00 89.33 2292 2175 1845 3131 4290 44.90
Crawford 27.0 17.3 128 7733 60.00 88.00 2453 18.62 18.07 3051 4270 44.70
Toano 24.0 16.5 15,6 90.67 88.00 96.00 2519 2063 19.71 3520 36.20 38.96
Holladay 18.2 16.6 155 56.00 77.33 89.33 2452 2153 1858 3587 44.07 45.07
DR 101 17.3 15.4 13.8 58.67 84.00 92,67 2367 1936 1858 3428 36.15 37.15
L.S.Dgg1(dxc) 1.190 7.074 0.457 0.927
Comb.
H 3 16.3 23.9 155 6933 76.00 9133 2275 2054 1936 3220 3426 35.86
Ha 20.5 24.2 17.7 4533 5400 8133 2021 1998 19.69 3361 3329 34.30
H, Ly 24.1 22.4 164 56.67 64.00 94.00 2150 20.64 1937 2893 3419 3584
Giza 22 23.6 17.2 16.9 8267 76.66 92,00 2311 1959 1953 3561 38.77 4058
Giza 35 24.7 18.8 146 6467 6200 8267 2285 2096 1953 3409 3571 36.76
Giza 111 24.9 18.2 141 7467 86.00 90.00 2277 2148 1839 3211 37.23 4485
Crawford 23.7 20.2 126 7733 6934 88.00 2435 1871 18.17 3053 37.67 4252
Toano 29.2 29.3 241 8467 90.00 96.00 25.12 2197 2040 36.21 37.38 38.10
Holladay 21.3 16.9 16.1 7133 76.67 89.33 2430 2156 18.60 33.88 40.36 45.08
DR 101 27.9 17.0 126 68.33 82,67 9200 2363 1931 18.64 3554 36.20 36.99
L.S.Dgg1(dxc) 2.313 4.486 0.547 0.961

These results demonstrated that there was a direct
relationship between the varietal differences in seed
viability expressed as a percentage of germination and
the number of days to maturity for each genotype. It
was obvious that the seeds of the long-duration
genotypes were more viable than of the short-duration
genotypes. Our results agree favorably with other
researchers, who found an increase in seed germination
as planting is delayed (Green et al. 1965; Tekrony et al.,
1984; Avila et al., 2003; El-Borai et al., 2006; Kandil et
al., 2013; and Rahman et al., 2013).

Data presented in Table 3 indicated that oil and
protein contents of soybean seed were significantly
affected by the different planting dates; delaying
soybean planting date had significantly decreased seed
oil content from 23.06 to 19.18%, while protein content
was significantly increased from 33.23 to 39.09%. This
result could be explained by the conclusion of Burton
(1985) that oil and protein contents of soybean are

negatively correlated. The more viable seeds were
significantly higher in protein in both seasons.

Seed composition response to planting date
differed among genotypes. Average oil content was
20.83% and ranged from 19.52 to 22.95% in 2013. The
mean oil content was 20.91% and ranged from 19.16 to
23.16 % in 2014 Table 3. Soybean oil content was
generally highest at the first planting date in both
seasons and decreased as planting was delayed. In both
seasons oil content of Toano determinate genotype
responded more to planting date and had the highest oil
content (22.50%) over all genotypes followed by
Holladay as presented in Table 3. By comparison, H32,
and Crawford consistently had the lowest oil contents
and were relatively insensitive to planting date. Data
presented in Table 4 show clearly that In the combined
analysis, Toano had high oil contents across the
different planting dates, whereas; Crawford, and Giza
22 indeterminate genotypes had high oil contents at the
first planting date and significant decreased in the
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second and third planting dates, with no significant
difference in oil contents among both planting dates.
Across planting dates and genotypes oil content was
greater in 2014 than 2013.

In 2013 the mean protein content increased from
33.23 to 39.09% due to delaying planting date, whereas
in 2014 the mean protein content increased from 33.06
to 39.74% as presented in Table 3., Holladay and Giza
22 had the highest protein content (39.77 and 38.32%),
respectively; while H 32 had the lowest protein content
(33.35%). Data presented in Table 4 show clearly that
protein content of most studied soybean genotypes was
significantly increased with delaying planting date
except H32, Giza 35, Toano, and DR 101, which
showed slight increases in this trait with delaying
planting date

Our results agree favorably with other
researchers, who show a decrease in oil content and a
general increase in protein content as planting is delayed
(Bastidas et al., 2008; Kane et al., 1997; and Robinson
et al., 2009). They indicated that the differences in the
environment, mainly temperature, cause changes in seed
composition.
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