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Abstract: Planting date affects different growth stages as one of the important factors in determining maximum
cultivar Delaying planting date and unfavorable environmental conditions have a negative effect on soybean
growth, development and yield. Four separate experiments were carried out in each season at the experimental
farm of Sakha Research Station, Kafr El-Sheikh during 2010 and 2011 summer seasons to evaluate seed quality
and growth of six soybeans genotypes i.e. Giza 21, Giza 22, Giza 111, H,L.,,, H30 and H32 under different planting
dates i.e., 20™ April, 5* May, of 20" May and 5" June. Planting on 5* May recorded highest values i all
studied characters, except lughest values of crop growth rate and net assimilation rate was obtained from
planting on 5" Tune. Giza 21 cultivar was consistently produced higher 100-seed weight, seed yield (tha™),
protein and oil yields (kg ha™") than those of other genotypes. H30 line had a consistently higher rate of
vegetative abscission and a generally lower 100-seed weight, seed, protein and oil yields (kg ha™") than other
genotypes. Delaying planting until 5® June altered vegetative stage significantly increase with the line H30 of
crop growth rate and net assimilation rate and the same line H30 gave the high rate of relative growth rate and
leaf area index on 5™ May. Planting in the first May is an effective management strategy to increase soybean

vield n Egypt.
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INTRODUCTION

Soybean 1s the main sowrce of supplymg protein and
oil plant in the world, which can provide complete protein,
containing essential amino acids for human health. Tn
order to reduce the gap between oil production and its
consumption which reach 10% from our production only.
Recently interest has improved in the potential of rising
soybean in the new reclaimed areas outside the Nile
valley, where diverse environments of agriculture may be
available. Seeding date has more nfluence on soybean
seed yield than any other production practice. The global
warming climate change ongoing to confine not only the
expansion of the cultivated area, but also the stability of
the current agricultural production and may be different in
seeding date. So, this study was conducted to study
enactment of some soybean genotypes under different
planting dates m north Egypt. Planting on mid-May
produced heaviest weight of 100-seed as well as seed
yield than did planting on mid-Tune (Radi et al., 1996;
Yasari et al., 2009; Morsy, 2010; Kandil et al., 2012 and

Mengxuan and Wiatrak, 2012). Early planting on first

May increased  germination and protein  content
(El-Borai et al., 2008). Delaying sown from late April or
early May to Tune or July usually results in higher seed
protein content (Kane et al., 1997). Bastidas et al. (2008)
reported an inconsistent effect of planting date on protein

They added that oil

concentration can change according to cultivar. High

congcentration. and protein
temperature during reproductive stages R5 and R6
enhanced o1l content and generally reductions of protein
content (Dormbos and Mullen, 1992, Mengxuan and
Wiatrak, 2012). Presented moisture during reproductive
stages of R5 and R6 1s important 1ssue. The objectives of
this study was aimed to investigate quantify the effects of
planting date on soybean growth parameters, seed,
protein and oil yields/ha.

MATERIALS AND METHODS

This mvestigation was conducted at the experimental
farm of Sakha Research Station, Kafr El-Sheikh, during
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2010 and 2011 summer growing seasons. The objective of
this mvestigation was ammed to study response of
soybean genotypes i.e., Giza 21, Giza 22, Giza 111, H,L,,,
H,, and H,, to different sowing dates 20th April, 5°
May, of 20* May and 5® Tune on growth, seed, oil and
protein yields/ha. The experimental design was conducted
in Randomized Complete Block Design (RCBD) with four
replications. Four separate experiments in each seasons in
20th April, 5* May, 20" May and 5 June was dene and
then combined analysis was conducted between sowing
dates to obtain the main effect of planting dates and the
interaction between cultivars and planting dates. Each
plot consisted of four ridges, 60 cm apart and four m long.
Seeds of all genotypes were moculated by specific
Rhizobia and then hand planted at density of 15 plants
per a meter of a linear ridge on the sowing dates. All other
recommended agricultural practices were conducted for
Sakha region.

The data of Crop Growth Rate (CGR), relative growth
rate (RGR) and net assimilation rate (NAR) were measured
according to (Radford, 1967). Leaf Area Index (LAI) was
measwred according to Watson (1952). Data of seed
yield/ha was determined from the central area (4.2 m”) in
each plot, then transformed to ton/ha and seed protein
and oil content were determined according to (AOQAC,
1980) then multiplied with seed yield/ha to obtained
protein and oil yields in kg ha™.

Statistical analysis: All collected data were subjected to
statistical analysis of variance as described by
Sendcor and Cochran (1967). Combined analysis of

sowing dates experiments to obtain the mean effects of
sowing dates and thewr interaction with cultivars
according to Waller and Duncan (1969). The mean values
were compared according to Duncan’s Multiple Range
Test (Duncan, 1955).

RESULTS AND DISCUSSION

Soybean genotypes in all planting dates were
significantly differed in seed, oil and protein yields/ha as
well as growth parameters, mndicating the extended of
genetic diversity in the material selection for this study
(Table 1, 2). Sigmficant means due to the mteraction
between genotypes and planting dates were obtained for
all the studied traits. These results therefore, might reveal
the performance of genotypes differed from one planting
date to another. Seed, oil and protein yields/ha as will as
growth parameters were differed between cultivars and
planting dates m both seasons. The results in Table 1
clearly indicated that highest CGR and NAR values
(187.04, 19922 and 48.35, 50.60) i both seasomns,
respectively was obtained from planting on 5® June. In
addition, highest RGR and LAT values (0.24, 0.23 and 3.51,
3.67) in both seasons, respectively was produced from
planting on 5* May. Moreover, sown H30 line produced
highest values of CGR, NAR and LAT which were 209.22,
230.1 and 54.22, 59.49 and 3.26, 3.52 in both seasons,
respectively. Delaying planting dates decreased yields,
with greater reductions measured for Giza 21 cultivar in
both seasons. Others have noted genotypes by planting
date mteraction (Beaver and Cooper, 1982). There were

Table 1: Means of vegetative growth parameters as affected by genotypes and planting dates during 2010 and 2011 seasons

CGR RGR NAR Leaf area index
Treatments 2010 2011 2010 2011 2010 2011 2010 2011
Sowing dates
20" April 151.0% 163.59° 0.24* 0.24* 3287 32,98 2.67 2.71°
5% May 127.72¢ 132.82¢ 0.24* 0.23* 39.61° 44.62° 3.51° 3607
20" May 162.85 176.65° 0.1% 0.1% 3640 41.03° 1.91° 195
5% June 187.04 199.22¢ 0.22° 0.21° 48.35 50.60 2.66° 3.0
F_ TeSt. * * * * Bl Bl * Bl
L8D 5% 8.63 12.88 0.014 0.018 3.39 342 0.07 0.13
Soybean cultivars
Giza 21 182.08 196.62° 0.24 0.25 44.27 48.82° 2.68 2.8
Giza 22 12947 137.92¢ 0.20° 0.1¢° 31.85¢ 33.98 224 239
Gizalll 141.54 147.53¢ 0.1% 0.17 3433 3490 2.53¢ 2.614
H2L 12 112.62f 116.88° 0.17 0.17 28.00¢ 28.441 2.5¢¢ 2.54%
H30 209.22¢ 230.16* 0.2% 0.31° 5422 59.4% 326 3.520
H32 16813 180.83¢ 0.23° 0.23 4318 48.41° 292 3160
F. Test * * * * #® #® * #®
LSD 5% 10.57 15.77 0.01 0.02 4.15 4.19 0.08 0.16
F. Test Interaction * * * * * * * *

* #* and NS indicate p<(.05 and not significant, respectively Means designated by the same letter within columns are not significantly different at the 5%

level according to Duncan's multiple range test
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Table 2: Means of 100 seed weight, seed, protein and oil yields /ha as affected by genotypes and planting dates during 2010 and 2011 seasons

100-Seed weigh ()

Seed yield (t ha™)

Protein yield (kg ha™") Oil yield (kg ha™!)

Treatments 2010 2011 2010 2011 2010 2011 2010 2011
Sowing dates

20% April 1587 16.19¢ 4143.58° 4386.34° 1588.24° 157238 85.41° 899.11°
55 May 17.27 17.92° 5059.88° 53312 1468.12 1911.07 1003.99° 1055.16°
205 May 17.05 16.47° 4526.76° 4793.32 1640. 00 1811.74° #13.74° 892.84°
5% June 14.0%° 14.69¢ 4107.88° 4236.4° 1384.78° 1461.46° T730.07° 753.47°
F_ Test e L L L Bl Bl Bl Bl
LSD 5% 0.26 0.20 184.21 271.58 84.52 98.20 21.56 41.80
Soyhean cultivars

Giza 21 17.28 17.28* 4936.12¢ 5164.6 1682.2% 1790.25 952.29* 987.91*
Giza 22 15.92° 15.88° 4248.3° 4464.884 1503.2¢6° 1577.81° 819,28 856.70r¢
Gizalll 16.46° 16.29* 4717.16% 484568 167875 1760.33° 907.54° 933.92°
H2L 12 1542 16.22° 4674.32° 4786.18" 1710.61° 1866.13° 898.30° 918.45*
H30 15.66 16.12° 4079.32° 454584 1442.34° 163037 778.164 870.49°
H32 15.60¢¢ 16.10% 4105.5° 4314.94¢ 1502.07 1591.45 782.344 §25.24¢
F_ Test e L L L Bl Bl Bl Bl
L8D 5% 0.32 0.25 225.86 332.72 1.3.51 120.29 41.77 51.19
F. Test Interaction b ok ok ok * * * *

# #*and NS indicate p<0.05 and not significant, respectively, Means designated by the same letter within columns are not significantly different at the 5%

level according to Dhncan's multiple range test

significant effects for planting dates and genotypes. The
effect of planting date and cultivar on yield components
and growth characteristics were significant mn each year
(Table 2), indicated that planting date on 5" June
significantly produced highest values of crop growth rate
and net assimilation rate in both seasons. Planting on 5®
May gave the lowest values of crop growth rate in both
seasons. The lowest net assimilation rate values were
produced from sowing on 20" April. The results clearly
showed that highest values of crop growth rate and net
assimilation rate were obtained from late planting than
those of early planting, which could be attributed to short
of the stature of late planting of soybean and then
decrease 1n crop duration, especially the vegetative
growth period and the fast transfer to reproductive stage
and maturity (De Bruin and Pedersen, 2009). The results
indicated that planting on 5th May significantly produced
highest values of relative growth rate and leaf area mndex
in both seasons. Whereas, the lowest rate was obtained
from planting on 20" May of relative growth rate and leaf
area index in both seasons. For a given planting date,
vegetative production by H30 line at all studied characters
were consistently the greater among studied genotypes,
although the difference was quite small for Giza 21
cultivar, however, the lowest rate gave by H, L, line.
Similar conclusions were reported by Abd-Alla and Omran
(2002), Pedersen and Lauer (2004), Mehasen and Saeed
(2005), De Bruin and Pedersen (2009} and Shairef et al.
(2010).

Table 2 clearly showed aaveraged across planting
date, highest seed yield’'ha and oil yield/ha was obtained
from planting on the first May only (5059.88, 5331.2,

1003.99 and 1055.16 t ha™') in both seasons, respectively.
Weight of 100-seed was obtained from 20" planting
(1587, 1619 g, respectively) and sown on 20" May
produced highest protein yields  (1640.00 and
1811.74 kg ha™). Results in Table 2 clearly showed that
Giza 21 cultivar recorded highest 100-seed weight, seed
yield (t ha™) and oil yield (kg ha™") which were, 17.28,
17.28 and 4936, 5164.6 and 952.29, 987 91 i both seasons,
respectively. In addition, H2L.21 genotype produced
highest protein yieldlha which were 1710.61 and
1566.13 t ha™" in both seasons, respectively. Whereas,
H32 line recorded the lowest values, except H30 line and
Giza 22 cultivar with protein yield (kg ha™), in the first and
second seasons, respectively. Such increases m seed
yield may be attributed to the considerable increases in
leaf area mdex and 100-seed weight. Consequently,
increases in oil and protein yields’ha may be due to
increases 1 seed  yieldha or o1l and protein
percentages. Similar conclusions were reported by
Bastidas et al. (2008), El-Borai et al. (2008), Egh and
Comelius  (2009), De Bruin and Pedersen {2009) and
Shairef et al. (2010).

There were a significant effects due to the interaction
between genotypes and planting dates, results in Table 3
clearly showed that H30 line recorded highest growth
values with the latest planting date (5% June) on crop
growth rate and net assimilation rate, whereas, highest
values recorded with the second planting date (5® May)
with respect to relative growth rate and leaf area index.
However, lowest values of crop growth rate, relative
growth rate and net assimilation rate were obtained from
planting H; L, line on 5th June. H32 line recorded the
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Table 3: Means of vegetative growth parameters as affected by the interaction between soybean genotvpes and planting dates in 2010 and 2011 seasons

CGR RGR NAR Leaf area index
Genotypes 2010 2011 2010 2011 2010 2011 2010 2011
20" April
Giza 21l 150.93* 166.95" 0.24* 0.25¢ 30.165 43.78% 2.441 2.44%
Giza 22 100.77= 99.12% 0227 0.20¢ 26.12% 26.10% 225 227
Giza 111 127.11% 147.975* 0.20°" 0.20 34.68%¢ 40.28% 2.79% 2.92%
H2L 12 161.99%! 160.89°" 0.24* 0.22% 43,74 42.80° 2.63% 2.51%
H30 165.09%* 181.46* 028" 0.28" 45.97¢ 51.61%* 2.83¢ 2.89°
H32 200.67% 225.13¢ 0.30° 0.30° 56.96° 63.16* 3.10¢ 3257
5™ May
Giza 21 157.74% 175.85% 0.29™ 0.30° 41.85° 4489 3.31° 3.44°
Giza 22 100.15 90.75 0.20% 0.17% 23.559 20.79* 2.68% 269+
Giza 111 117.63' 110.62* 0234 0.19*¢ 30728 27.44% 3.54° 3.50°
H2L 12 121.45™ 123.01° 022¢ 0.22* 29.16% 27.85" 2.82¢ 2.85°
H30 170,33 211.29% 035 0.39* 47.17¢ 56.16 5110 5.61°
H32 99.03* 85.38¢ 0.19% 0.15¢ 24,759 20.75* 3.60° 3.92°
20™ May
Giza 21l 188.01 208.28% 0.20°" 0.22% 43,57 51.35% 2.339 2.50°¢
Giza 22 97.66% 102.57% 011 0.10* 20.88; 22.89i 1.70 1.69%
Giza 111 177.42° 187.61% 017 0.16% 37.72% 39.29% 1.75" 1.7g"
H2L 12 129.464 145.065* 0.16i 0.16% 29.07¢ 33.26% 2.04% 2.09%
H30 241.03® 251.53 027 0.28" 55.68° 59.40%¢ 2.18" 2.21#
H32 143.54% 164.87* 0.20% 0.23% 31.46 40.03% 1.44m 1.44%
5™ June
Giza 21l 231.63" 235.40¢ 0.25% 0.25¢ 57.14° 64.39° 2.64% 2.88°
Giza 22 21929 259.25% 027! 0.28" 56.83" 66.12" 2.33" 2.89°
Giza 111 144.08"* 143.93+ 0178 0.16% 34,17+ 32.61% 2.02% 223
H2L 12 37.57° 3857 007 0.07* 10.01* 9.86° 249" 2,69+
H30 260.42 276.34 029" 0.28" 68.04* 70.78* 2.92¢ 3.37
H32 229.26™ 231.15%¢ 026% 0.24% 63.90° 55.27% 3.54° 4.0%
F. Test 22 22 *F 22 *F 22 *F *F
LSD 5% 0.25 0.38 0.03 0.04 8.31 8.38 0.17 0.33

**and NS indicate p<0.01 and not significant, respectively, Means designated by the same letter within columns are not significantly different at the 5% level according
toDuncan's multiple range test

Table 4: Means of 100-seed weight, seed, protein and oil yieldsha as affected by the interaction between soybean genotypes and planting dates in 2010 and 2011

SEAS0NS
100-Seed weigh (g) Seed yield (tha™) Protein yield (kg ha %) Oil vield (kg ha™*)

Genotypes 2010 2011 2010 2011 2010 2011 2010 2011
20™ April
Giza 21l 17.57% 17.57 1920°¢ 2096 1589 .5 1768.40% 632.04¢ 1007 .55
Giza22 15.049 14.48 1775 1916%* 1841.4% 1514.44= 855.07%* 919,97
Giza 11l 16.45% 16.55° 15639 16704 1263.88¢ 1393.17= 764.74% 820.57%
H2L 12 14.59% 15.62¢ 2065 2132+ 1749 06 1847.07%¢ 1028.78° 1051.57%
H30 16.43% 17.42° 17298 1944%* 1459 .89% 1614.49%! 845.50°* 958.01%
H32 15.13" 15.47% 1303 1303* 1229.20™ 1241.52™ 638.39™ 636.96"
5™ May
Giza 21l 18.87° 18.69* 2619 2602° 20.9096* 2107.16® 1252.04° 123932°
Giza 22 17.26% 17.35° 2090° 21827 1891.16*% 1911.03"* 991.93" 1911367
Giza 111 17.95° 18.49* 2488 2462° 1963.91® 1982.3"¢ 11874* 1172.64%
H2L 12 15.91% 18.32 2021% 1925 182872 1723.21% 948" 891.46%
H30 16.94* 17.34° 1810°* 2281™ 1533074 2019.82™ 860.24° 1082.18*
H32 15.67% 17.35° 1731 1989% 1466.16™ 1684.69°* 706.684 921.97%
20" May
Giza 21 18.64° 17.49° 1904°* 1960%¢ 1502959 1578.19*! 856.61%¢ 870.16%
Giza 22 16.91% 16.20° 1843%* 1954%= 1738.16°% 1824.41°¢ §35.93% 885.54%
Giza 111 17.65% 16.68° 2013 2275 1938.11% 2219.22* 893.83°¢ 1011.25%
H2L 12 16.50% 16.46° 1954 2088 1730 37" 1889.33"* 864.77°" 923
H30 15.93% 16.41° 1803+* 1849 1527159 1579.53+ 781.15% 809.09*
H32 17.72% 15.55° 1896°* 1960% 1751.90°¢ 1811.04°* 8319 859>
5™ Fune
Giza 21l 14.06:= 15.56% 1983 2023 16434+ 1700.5** §39.21¢ 8492
Giza 22 14.46% 15.48° 1432% 1453% 1047 50° 1109.5° 600.88 611.18
Giza 111 13.78™ 14.32° 1733 1739 1434 68" 1467.20" 731.89"= 734.93
H2L 12 14.67% 14.77 1814°> 1898 1536 458 160760 77767 813.20%
H30 13.32 13.32° 1514 1564% 125338 1319.53=* 633.15™ 654.104°
H32 13.89=" 14.67 1972" 20027 15162617 1576 839.34% 860.39%
F. Test ok *k *ok ok ok ok *k EZ3
LSD 5% 0.64 0.49 189.7 279.6 207.02 24057 83.55 102.38

**and NS indicate p<0.01 and not significant, respectively, Means designated by the same letter within columns are not significantly different at the 5% level according
to Duncan's multiple range test
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lowest values of leaf area index. The results in Table 4
clearly showed that planting Giza 21 cultivar on 5" May
recorded highest of 100-seed weight, seed yield (t ha™)
and oil yield (kg ha™"). Whereas, planting Giza 21 cultivar
on 5" May gave the highest protein vield/ha. Planting
Giza 111 cultivar on 20™ May gave highest protein
yield/ha. Planting H30 line on 5" June produced the
lowest 100-seed weight. Planting H32 line on 20® April
gave the lowest seed yieldha and planting Giza 22
cultivar on 5® June gave the lowest protein and oil
vields/ha. High temperatire during reproductive stages
of R5 and R& enhanced oil content and generally
reductions of protein content (Dormbos and Mullen,

1992) Similar results were reported by Hassan et al.
(2002), Hamed (2003), Mehasen and Saeed (2005)
and De Bruin and Pedersen (2009).

CONCLUSION

Tt could be summarized that planting Giza 21
cultivar early on 5" May maximized seed, oil and

protein  vields/ha of soybean under the
environmental condition of Kafr El-Sheikh District,
Egypt.

REFERENCES

AOAC, 1980. Method of Analysis of the Association
of Official Agricultural Chemists. 13th Edn., AOAC,
Washington, DC., USA.

Abd-Alla, A A and M.M. Omran, 2002. Response of four
soybean genotypes to nitrogen fertilization levels
and plant population. Ann. Agric. Sci. Moshtohor,
40: 93-105.

Bastidas, AM., T.D. Setiyono, A. Dobermann,
K.G. Cassman, R'W. Elmore, G.L. Graef and
TE. Specht, 2008. Soybean sowing date: The
vegetative, reproductive and agronomic impacts.
Crop Sci., 48: 727-740.

Beaver, J.S. and RL. Cooper, 1982.
accumulation patterns and seed yield components of

Dry matter

two indeterminate soybean cultivars.
74: 380-383.

De Bruin, I.1.. and P. Pedersen, 2009. Growth, yield and
vield component changes among old and new
soybean cultivars. Agron. T., 101: 124-130.

Dombos, D.I. and RE. Mullen, 1992. Soybean seed
protein and oil contents and fatty acid composition
adjustments by drought and temperature. J. Am. Oil
Chem. Soc., 69: 228-231.

Agron. ],

150

Duncan, D.B., 1955. Multiple ranges and multiple F-tests.
Biometrics, 11: 1-42.

Egli, D.B. and P.I.. Comelius, 2009. A regional analysis of
the response of soybean yield to planting date.
Agron. J., 101: 330-335.

El-Borai, M.A.,, MI ElEmery, S.A. El-Sayed and
O.AM. El-Galaly, 2008. Optimal sowing date for
producing high quality soybean seed in Egypt.

Proceedings of the First Conference on Field
Crops. October 14-16, 2008, Giza, Fgypt,
pp. 372-380.

Hamed, M.F., 2003. Response of two soybean cultivars to
methanol and mitrogen fertilizers. Amn. Agric. Sci,,
41: 1097-1107.

Hassan, M.Z., K.A. Al-Assily, M.S.A. Mohamed and
AE. Sharaf, 2002. Performance of some soybean
cultivars under different sowing dates at newly
recalaimed lands of East owimnat and kharga. Arab

Univ. I. Agric. Sci. Amn Shams Univ. Cairo,
10: 173-179.
Kandil, A A, AE  Shanef, AR. Morsy and

AT Manar El-Sayed, 2012. Performance of some
Promising Genotypes of Soybean Under Different
Planting Dates Using Biplots Analysis. I. Basic Appl.
Sci., 8 379-385.

Kane, M.V, C.C. Steele, L.J. Grabau, C.T. MacKown and
D.F. Hildebrand, 1997. Early-maturing soybean
cropping system: III. Protein and o1l contents and o1l
composition. Agron. J., 89: 464-469.

Mehasen, S.A.S. and N.A. Saeed, 2005. Effect of mineral
nitrogen, farm yard mamure and bacterial inoculation
on two soybean Ann.  Agric. Sci,
43:1391-1399.

Mengxuan, HU. and P. Wiatrak, 2012. Effect of planting
date on soybean growth, yield and grain quality:
Review. Agron. T., 104: 785-790.

Morsy, A.R., 2010. Evaluation of performance in top-cross

cultivars.

of soybean vield through different planting dates.
Ann. Agric. Sci. Moshtohor, 48: 1-21.
Pedersen, P. and J.G. Lauer, 2004. Soybean growth

and  development in various management
systems and  planting  dates. Crop Sci,
44: 508-515.

Radford, P.1., 1967. Growth analysis formulae, their use
and abuses. Crop Sci., 7: 171-175.

Radi, MM., K.A. El-Assily, M.A. Borai, K.A. Ali and
N.A. El-Aidy, 1996. Response of some promising
soybean lines to early and late planting dates under
different plant populations. Egypt. . Applied Sci.,
11: 336-342.



J. Biol Sci., 13 (3): 146-151, 2013

Sendcor, G.W. and W.C. Cochran, 1967. Statistical
Methods. 6th Edn., Towa State University Press,
Ames, lowa.

Shairef, AEM., S.E El-Kalla, AM. Salama and
EI. Mostata, 2010. Influence of organic and inorgamc
fertilization on the productivity of some soybean
cultivars. Crop Environ., 1: 6-12.

Waller, RA. and D.P. Duncan, 1969. A bays rule for
symmetric multiple comparison problem. Am. Stat.
Assoc. T, 64: 1485-1503.

Watson, D.J., 1952. The physiological basis of variation
i yield. Adv. Agron., 4: 101-145.

Yasari, E., M. Saedeh and E.S.A. Foroutan, 2009.
Evaluation of sink-source relationship of soybean
cultivars at different dates of sowing. Res. J. Agric.
Biol. Sci., 5: 786-793.

151



	146-151_Page_1
	146-151_Page_2
	146-151_Page_3
	146-151_Page_4
	146-151_Page_5
	146-151_Page_6
	JBS.pdf
	JBS.pdf
	JBS.pdf
	Page 1






