
Appendix (1)

Weather summary (July – Dec 2006)

Element 
Mean Temperature Relative 

Humidity
%

Total 
Rainfall 
(MM)

Wind

MAX MIN DIR.
SPEED 

(KNOTS)

January 33.6 15.6 28 0.0 N 6
February 35.2 16.1 19 0.0 N 6
March 36.0 17.2 18 0.0 N 6
April 38.6 19.8 19 0.0 N 6
May 41.2 25.7 26 35.5 N 6
June 41.0 26.8 32 3.1 S 6
July 40.2 27.5 39 2.1 S 6
August 36.5 25.6 56 31.2 S 8
September 37.4 25.4 55 75.5 S 6
October 38.7 25.5 39 0.7 N 4
November 33.3 19.9 27 0.0 N 6
December 28.7 13.6 29 0.0 N 7
Total/annual 148.1

Source : Adminsitration of data services, Meteorological Authority, Ministry of Science 
and Technology.
N = North
S = South
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Appendix (2)

 

ANOVA : Average plant length at 50% flowering

Source of variation d.f S.S M.S F-cal

Replication 3 938.300 312.767 1.1116
Factor A 1 12617.003 12617 44.8433
Error 3 844.073 281.358
Factor B 2 1698.615 849.308 22.8435
AB 2 119.352 59.696 11.6051*
Error 12 446.152 37.179

Total 23 16663.496

Factor A (Var 2: variety) with values from 1 to 2

Factor B (Var 3: sowing date) with values from 1 to 3

n.s = not significant

* = significant at (P ≤ 0.05)

Coefficient of variation: 7.69%

Duncan's Multiple Range Test

LSD value = 9.394

SE  =  3.049  at alpha  =  0.050

1/7 = 70.76C
18/7 = 51.13D
11/8 = 47.30D

1/7 = 111.7A
18/7 = 96.05B
11/8 = 99.03B
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Appendix (3)

ANOVA: Average root length

Source of variation d.f S.S M.S F-cal

Replication 3 3.982 1.327 0.0849
Factor A 1 172.056 172.056 10.9991
Error 3 46.928 15.643
Factor B 2 158.352 79.176 15.0794
AB 2 12.185 6.092 1.1603
Error 12 63.008 5.251

Total 23 456.511

Coefficient of variation: 10.44%

Duncan's Multiple Range Test

LSD value = 3.530

SE  =  1.146 at alpha = 0.050

1/7 = 23.21 B
18/7 = 18.50 C
11/8 = 16.09 C

1/7 = 27.89 A
18/7 = 22.55 B
11/8 = 23.42 B
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Appendix (4)

ANOVA : Average number of leaves at 50% flowering 

Source of variation d.f S.S M.S F-cal

Replication 3 41.355 13.785 1.1746
Factor A 1 268.002 268.002 22.8356
Error 3 35.208 11.736
Factor B 2 10.943 5.472 0.2312
AB 2 116.063 58.032 12.4522*
Error 12 283.987 23.666

Total 23 755.558

Coefficient of variation: 24.56%

Duncan's Multiple Range Test

LSD value = 7.495

SE  =  2.432 at alpha = 0.050

1/7 = 18.23 B
18/7 = 17.17 B
11/8 = 14.00 B

1/7 = 21.98 AB
18/7 = 20.58 AB
11/8 = 26.90 A
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Appendix (5)

ANOVA : Days at 50% flowering 

Source of variation d.f S.S M.S F-cal

Replication 3 0.125 0.042 1.0000
Factor A 1 12.042 12.042 289.0000
Error 3 0.125 0.042
Factor B 2 146.083 73.042 1753.0000
AB 2 30.083 15.042 361.0000
Error 12 0.500 0.042

Total 23 188.958

Coefficient of variation: 0.29%

Duncan's Multiple Range Test

LSD value = 0.3157

SE  0.1025 at alpha = 0.050

1/7 = 76.00 A
18/7 = 70.00 D
11/8 = 70.00 D

1/7 = 73.00 B
18/7 = 71.75 C
11/8 = 67.00 E
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Appendix (6)

ANOVA : Numbers of seed per pod

Source of variation d.f S.S M.S F-cal

Replication 3 70.125 23.375 2.3023
Factor A 1 4788.375 4788.375 471.6320
Error 3 30.458 10.153
Factor B 2 27.583 13.792 0.8749
AB 2 15.250 7.625 0.4837*
Error 12 189.167 15.764

Total 23 5120.958

Coefficient of variation: 10.82%

Duncan's Multiple Range Test

LSD value = 6.117

SE  =  1.985 at alpha = 0.050

1/7 = 22.75 B
18/7 = 23.25 B
11/8 = 21.75 B

1/7 = 53.25 A
18/7 = 50.25 A
11/8 = 49.00 A
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Appendix (7)

ANOVA : Numbers of Pod per plant

Source of variation d.f S.S M.S F-cal

Replication 3 2.125 0.708 2.6842
Factor A 1 2.042 2.042 7.7368
Error 3 0.792 0.264
Factor B 2 9.083 4.542 16.3500
AB 2 1.583 0.792 2.8500*
Error 12 3.333 0.278

Total 23 18.958

Coefficient of variation: 7.57%

Duncan's Multiple Range Test

LSD value = 0.8123

SE  =  0.2636 at alpha = 0.050

1/7 = 7.750 A
18/7 = 6.000 B
11/8 = 6.250 B

1/7 = 7.650 A
18/7 = 6.500 B
11/8 = 7.500 A
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Appendix (8)

ANOVA : Seed yield per plant (g) 

Source of variation d.f S.S M.S F-cal

Replication 3 19.735 6.578 1.3303
Factor A 1 1377.135 1377.135 278.4904
Error 3 14.835 4.945
Factor B 2 11.323 5.662 0.7137
AB 2 0.250 0.125 0.0158
Error 12 95.200 7.933

Total 23 1518.478

Coefficient of variation: 23.69%

Duncan's Multiple Range Test

LSD value = 4.339

SE  =  1.408 at alpha = 0.050

1/7 = 5.200 B
18/7 = 3.650 B
11/8 = 4.100 B

1/7 = 20.35 A
18/7 = 18.55 A
11/8 = 19.50 A
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Appendix (9)

ANOVA : Seed yield per plot (g) 

Source of variation d.f S.S M.S F-cal

Replication 3 205225.070 66408.357 1.3298
Factor A 1 14326476.025 14326476.025 278.4884
Error 3 154331.107 51443.702
Factor B 2 117880.065 58940.032 0.7140
AB 2 2601.016 1300.508 0.0158
Error 12 990603.892 82550.324

Total 23 15797117.173

Coefficient of variation: 23.69%

Duncan's Multiple Range Test

LSD value = 442.7

SE  =  143.7 at alpha = 0.050

1/7 = 530.5 B
18/7 = 372.4 B
11/8 = 418.3 B

1/7 = 2076 A
18/7 = 1892. A
11/8 = 1989 A
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Appendix (10)

ANOVA : Variable 6: Seed yield per feddan (kg)

Source of variation d.f S.S M.S F-cal

Replication 3 12861.691 4287.230 1.3403
Factor A 1 895173.003 895173,003 279.8476
Error 3 9596.361 3198.787
Factor B 2 7316.108 3658.054 0.7099
AB 2 167.131 83.565 0.0162
Error 12 61831.877 5152.656

Total 23 986946.171

Coefficient of variation: 23.66%

Duncan's Multiple Range Test

LSD value = 110.6

SE  =  35.89 at alpha = 0.050

1/7 = 132.8 B
18/7 = 93.38 B
11/8 = 104,6 B

1/7 = 518.9 A
18/7 = 473.3 A
11/8 = 497.4 A
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Appendix (11)

ANOVA : 1000 seed weight per (g)

Source of variation d.f S.S M.S F-cal

Replication 3 20.715 6.905 1.5403
Factor A 1 3384.375 3384.375 754.9728
Error 3 13.448 4.483
Factor B 2 9.333 4.667 0.3167
AB 2 91.000 45.500 3.0878*
Error 12 176.827 14.736

Total 23 3695.698

Coefficient of variation: 9.55%

Duncan's Multiple Range Test

LSD value = 5.914

SE  =  1.919 at alpha = 0.050

1/7 = 29.75 B
18/7 = 26.00 B
11/8 = 29.25 B

1/7 = 49.00 A
18/7 = 54.75 A
11/8 = 52.50 A

- 52 -

Khartoumia

Wadgamar



Appendix (12)

ANOVA : Homogenty

Source of variation d.f S.S M.S F-cal

Replication 3 0.125 0.042 0.1579
Factor A 1 7.042 7.042 26.6842
Error 3 0.792 0.264
Factor B 2 3.250 1.625 14.6250
AB 2 0.083 0.042 0.3750*
Error 12 1.333 0.111

Total 23 12.625

Coefficient of variation: 3.29%

Duncan's Multiple Range Test

LSD value = 0.5133

SE  =  0.1666 at alpha = 0.050

1/7 = 10.00 C
18/7 = 9.000 D
11/8 = 9.750 C

1/7 = 11.00 A
18/7 = 10.25 BC
11/8 = 10.75 AB
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Appendix (13)

ANOVA : Shelling percentage 

Source of variation d.f S.S M.S F-cal

Replication 3 10.395 3.465 3.2037
Factor A 1 0.844 0.844 0.7801
Error 3 3.245 1.082
Factor B 2 6.896 3.448 3.3974
AB 2 0.813 0.406 0.4003*
Error 12 12.178 1.015

Total 23 34.370

Coefficient of variation: 1.96%

Duncan's Multiple Range Test

LSD value = 1.552

SE  =  0.5037 at alpha = 0.050

1/7 = 51.50 B
18/7 = 50.50 B
11/8 = 51.25 B

1/7 = 52.38 A
18/7 = 50.75 A
11/8 = 51.25 A
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Appendix (14)

ANOVA : Seedling fresh weight from 21 days after sowing 

Source of variation d.f S.S M.S F-cal

Replication 3 0.690 0.230 0.4940
Factor A 1 1.927 1.927 4.1384
Error 3 1.397 0.466
Factor B 2 0.986 0.493 0.6031
AB 2 0.006 0.003 0.0036n.s
Error 12 9.808 0.817

Total 23 14.813

Coefficient of variation: 20.94%

Duncan's Multiple Range Test

LSD value = 1.393

SE  =  0.4519 at alpha = 0.050

1/7 = 4.250 A
18/7 = 4.100 A
11/8 = 3.750 A

1/7 = 4.775 A
18/7 = 4.700 A
11/8 = 4.325 A
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Appendix (15)

ANOVA : Seedling dry weight (g) after 21 days from sowing

Source of variation d.f S.S M.S F-cal

Replication 3 1.221 0.407 68.7110
Factor A 1 0.795 0.795 134.1208
Error 3 0.018 0.006
Factor B 2 3.086 1.543 13.8983
AB 2 0.729 0.364 3.2833*
Error 12 1.332 0.111

Total 23 7.180

Coefficient of variation: 22.72%

Duncan's Multiple Range Test

LSD value = 0.5133

SE  =  0.1666 at alpha = 0.050

1/7 = 1.597 B
18/7 = 1.076 B
11/8 = 1.180 B

1/7 = 2.328 A
18/7 = 1.543 B
11/8 = 1.075 B
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Appendix (16)

ANOVA : Germination Rate

Source of variation d.f S.S M.S F-cal

Replication 3 0.000 0.000 0.0000
Factor A 1 0.167 0.167 1.0000
Error 3 0.500 0.167
Factor B 2 0.250 0.125 1.5000
AB 2 0.083 0.042 0.50008*
Error 12 1.000 0.083

Total 23 2.000

Coefficient of variation: 5.77%

Duncan's Multiple Range Test

LSD value = 0.4439

SE  =  0.1440 at alpha = 0.050

1/7 = 5.000 AB
18/7 = 4.750 B
11/8 = 5.000 AB

1/7 = 5.000 AB
18/7 = 5.000 AB
11/8 = 5.250 A
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Appendix (17)

ANOVA : Shoot length after 21 days form sowing

Source of variation d.f S.S M.S F-cal

Replication 3 0.384 0.128 0.4482
Factor A 1 112.018 112.018 391.7557
Error 3 0.858 0.286
Factor B 2 4.060 2.030 3.3473
AB 2 2.051 1.025 1.6909*
Error 12 7.277 0.606

Total 23 126.648

Coefficient of variation: 6.45%

Duncan's Multiple Range Test

LSD value = 1.199

SE  =  0.3892 at alpha = 0.050

1/7 = 10.20 C
18/7 = 9.770 C
11/8 = 9.780 C

1/7 = 14.81 A
18/7 = 13.27 B
11/8 = 14.63 A
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Appendix (18)

ANOVA : Germination percentage

Source of variation d.f S.S M.S F-cal

Replication 3 36.833 12.278 0.9485
Factor A 1 433.500 433.500 33.4893
Error 3 38.833 12.944
Factor B 2 97.000 48.500 13.4308
AB 2 3.000 1.500 0.4154*
Error 12 43.333 3.611

Total 23 652.500

Coefficient of variation: 2.05%

Duncan's Multiple Range Test

LSD value = 2.928

SE  =  0.9501 at alpha = 0.050

1/7 = 90.75 C
18/7 = 86.00 D
11/8 = 88.75 CD

1/7 = 98.75 A
18/7 = 94.00 B
11/8 = 98.25 A
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Appendix (19)

NOVA : Root length after 21 days from sowing

Source of variation d.f S.S M.S F-cal

Replication 3 0.797 0.266 0.3026
Factor A 1 26.502 26.502 30.1744
Error 3 2.635 0.878
Factor B 2 0.869 0.435 0.6245
AB 2 1.209 0.605 0.8689*
Error 12 8.349 0.696

Total 23 40.361

Coefficient of variation: 13.32%

Duncan's Multiple Range Test

LSD value = 1.285

SE  =  0.4171 at alpha = 0.050

1/7 = 5.500 B
18/7 = 5.365 B
11/8 = 4.773 B

1/7 = 7.563 A
18/7 = 6.938 A
11/8 = 7.443 A
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