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Effect of Heat Accumulation on Spike Length and Its Weight
of Three Wheat Cultivars Irrigated With Different Quality
and Magnetic Intensity
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Abstract:
An experiment was conducted in a field belonging to the Technical Institute-Kufa during the season
of the year (2013 — 2014) to determine the effect of heat accumulation in spike length and weight of
three bread wheat (Triticum aestivum L.) cultivars irrigated with different water quality and
magnetic intensity. The experiment was arranged as sub-sub plot design within Randomized
Complete Blocks Designed (RCBD) with three replicates of each treatment. Experiment included
study of three factors it’s; irrigation water quality (river water or well water)- Main plot, wheat
bread cultivars (IPAA-99, Rashid and Tamuze-2)- Sub-plot and magnetic treatment of irrigation
water four intensities (0, 750 , 1500 and 3000) Gauss - Sub-sub-plot. The revised least significant
difference (RLSD) at 0.05 probability was used to compare treatment means, whenever treatments
affects were evident.
The results showed that exponential proportionality for spike length and weight by the effect of
study factors with the different heat accumulations increased, as well as, the well water significant
superiority on river water when heat accumulations (560.05 and 742.80)°C compared with ultimate
superiority of the river water that gave high means of traits at harvest season (1188.55 °C).
Key words: Heat accumulation, Wheat, Magnetic intensity.
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10.90 10.41 7.90 7.50 7.38 3.16 3000
12.90 11.08 10.00 9.32 7.37 0.84 0
18.50 14.30 13.20 12.05 8.38 2.28 750 "y ;
14.28 14.26 12.40 11.06 7.78 1.51 1500 = >
18.10 14.53 13.00 10.00 6.63 0.86 3000
8.25 7.40 6.80 6.40 5.40 3.86 0
11.15 9.22 8.40 7.72 7.00 3.00 750 p
11.70 10.00 9.48 8.70 7.10 4.21 1500 hell
11.10 9.05 8.81 8.80 6.60 4.85 3000
12.77 10.99 9.80 8.81 5.91 1.97 () M) J gl Jaae
1.56 N.S N.S 2.12 2.51 0.98 RLSD (.05
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2Ll 10 JSI (2°) 4l oad) Sl Alind) ()5 Jans ; N L

4/30 4/20 4/10 3/30 3/20 3/10 (@fﬁf&‘ il Gilial ‘L“‘j"
1188.55 1021.05 928.30 835.55 742.80 560.05 O915) e ¢
2.64 1.40 0.99 0.88 0.40 0.12 0

3.56 1.08 0.95 0.62 0.31 0.06 750 99l

3.70 1.40 1.14 1.00 0.50 0.04 1500 §

4.29 2.30 1.10 1.06 0.27 0.15 3000

3.12 1.90 1.34 1.07 0.35 0.02 0

4.20 1.30 1.10 0.85 0.18 0.01 750 " .
4.29 1.87 1.15 1.14 0.43 0.08 1500 = i
4.38 2.43 1.36 1.00 0.57 0.06 3000

2.41 1.01 0.62 0.43 0.33 0.05 0

3.27 1.10 0.73 0.59 0.42 0.07 750 y

4.86 1.48 1.00 0.65 0.43 0.05 1500 o

4.64 1.48 1.46 1.15 0.56 0.22 3000

1.86 1.44 0.78 0.72 0.27 0.04 0

3.36 1.23 0.86 0.76 0.22 0.17 750 991

3.80 1.39 1.00 0.82 0.52 0.15 1500 i

3.44 1.36 0.90 0.85 0.27 0.19 3000

2.35 1.04 0.68 0.60 0.35 0.06 0

4.67 1.65 1.09 0.80 0.47 0.39 750 " ;
4.73 2.55 1.27 1.02 0.39 0.13 1500 = >
4.04 2.26 0.98 0.86 0.28 0.05 3000

219 1.21 0.73 0.53 0.43 0.18 0

3.97 1.26 0.80 0.73 0.31 0.16 750 .

430 1.18 1.14 0.74 0.60 0.18 1500 Rl

4.10 1.66 1.16 0.76 0.54 0.31 3000

3.67 1.54 1.01 0.82 0.39 0.12 (p2) Wil Gl 555l Jone

0.25 0.27 0.16 0.20 0.08 N.S RLSD (0.05)
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Analysis of Variance (ANOVA) Table ¢ubil) Jalasd Jgaa (3ala
Al Job Jara 14 J s

2 560.05 15~ oS5

S0V df SS MS Fcal Ftab RLSD
R 2 7.0032528 | 3.501626
A 1 15.951835 | 15.95183 | 48.102246 4.084 0.24
B 2 42.828453 | 21.41423 | 64.573913 3.231 0.29
C 3 23.538237 | 7.846079 23.6596 2.838 0.36
AB 2 9.6258028 | 4.812901 14.51315 3.231 0.44
AC 3 49127819 | 1.637594 | 4.9381121 2.838 0.56
BC 6 13.310492 | 2.218415 | 6.6895601 2.335 0.65
ABC 6 8.1214306 | 1.353572 | 4.0816522 2.335 0.98
Error 46 15.254681 | 0.331623
Total 71 140.54697 | 1.979535
2° 742.80 s ) > S 5o
S0V df SS MS Fcal Ftab RLSD
R 2 25.007719 | 12.50386
A 1 55.195022 | 55.19502 | 28.487642 4,084 0.58
B 2 14.688953 | 7.344476 | 3.7906827 3.231 0.86
C 3 415123 13.83743 | 7.1418733 2.838 0.91
AB 2 29.130803 14.5654 7.5175972 3.231 1.11
AC 3 16.503678 | 5.501226 | 2.8393314 2.838 1.51
BC 6 30.675925 | 5.112654 2.638779 2.335 1.88
ABC 6 36.264764 | 6.044127 | 3.1195374 2.335 2.51
Error 46 89.125347 | 1.937508
Total 71 338.10451 | 4.762035
2% 835.55 1l SIS
S.0vV df SS MS Fcal Ftab RLSD
R 2 2.2944083 | 1.147204
A 1 4.0755125 | 4.075513 | 2.3246888 4,084 N.S
B 2 198.45336 | 99.22668 | 56.599298 3.231 0.67
C 3 29.943249 | 9.981083 | 5.6932499 2.838 0.90
AB 2 2.2159083 | 1.107954 | 0.6319815 3.231 N.S
AC 3 25.963515 | 8.654505 | 4.9365646 2.838 1.28
BC 6 17.101631 | 2.850272 | 1.6258065 2.335 N.S
ABC 6 79.577814 | 13.26297 | 7.5652509 2.335 2.12
Error 46 80.644592 | 1.753143
Total 71 440.26999 | 6.200986
2°928.30 15 ) > &SI
S0V df SS MS Fcal Ftab RLSD
R 2 0.4373694 | 0.218685
A 1 15.577501 15.5775 10.906207 4.084 0.53
B 2 350.033 175.0165 | 122.53353 3.231 0.61
C 3 12.627226 | 4.209075 | 2.9468815 2.838 0.92
AB 2 5.6685028 | 2.834251 | 1.9843319 3.231 N.S
AC 3 22.582115 | 7.527372 | 5.2701056 2.838 1.15
BC 6 14.064453 | 2.344075 | 1.6411472 2.335 N.S
ABC 6 8.8167306 | 1.469455 | 1.0288031 2.335 N.S
Error 46 65.702497 | 1.428315
Total 71 495.5094 6.979006
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&2 1021.05 15~ oS s

S0V df SS MS Fcal Ftab RLSD
R 2 0.8908861 | 0.445443
A 1 8.4872 8.4872 12.577148 4.084 0.36
B 2 358.5921 179.2961 | 265.69811 3.231 0.42
C 3 34.410117 | 11.47004 | 16.997405 2.838 0.51
AB 2 0.6878083 | 0.343904 | 0.5096302 3.231 N.S
AC 3 9.1826778 | 3.060893 | 4.5359246 2.838 0.76
BC 6 6.7289083 | 1.121485 | 1.6619238 2.335 N.S
ABC 6 3.3340472 | 0.555675 | 0.8234519 2.335 N.S
Error 46 31.041314 | 0.674811
Total 71 453.35506 | 6.385283
2° 1188.55 sl oS %
S0V df SS MS Fcal Ftab RLSD
R 2 2.6635361 | 1.331768
A 1 11.656401 11.6564 13.740497 4.084 0.41
B 2 592.09368 | 296.0468 | 348.97826 3.231 0.47
C 3 46.144904 | 15.38163 18.13178 2.838 0.57
AB 2 16.475278 | 8.237639 | 9.7104801 3.231 0.74
AC 3 15.879737 | 5.293246 | 6.2396469 2.838 0.85
BC 6 18.096233 | 3.016039 | 3.5552888 2.335 1.18
ABC 6 27.2521 4542017 | 5.3541024 2.335 1.56
Error 46 39.022931 | 0.848325
Total 71 769.2848 10.835
Al dilad) 03 sh Jara 15 Jgan
2°560.05 sl o~ oS D
S.0V df SS MS Fcal Ftab RLSD
R 2 0.0006529 | 0.000326
A 1 0.1434694 | 0.143469 | 9.5549352 4,084 0.06
B 2 0.0352497 | 0.017625 | 1.1737993 3.231 N.S
C 3 0.0774188 | 0.025806 | 1.7186742 2.838 N.S
AB 2 0.0202554 | 0.010128 | 0.6744946 3.231 N.S
AC 3 0.0723929 | 0.024131 | 1.6071022 2.838 N.S
BC 6 0.141228 | 0.023538 | 1.5676098 2.335 N.S
ABC 6 0.1021436 | 0.017024 | 1.1337794 2.335 N.S
Error 46 0.6906998 | 0.015015
Total 71 1.2835104 | 0.018078
2° 742.80 15 > S 5o
S.0V df SS MS Fcal Ftab RLSD
R 2 0.002925 | 0.001463
A 1 0.00125 0.00125 0.4250601 4.084 0.03
B 2 0.1459 0.07295 24.806505 3.231 0.03
C 3 0.266 0.088667 | 30.150927 2.838 0.03
AB 2 0.0217 0.01085 3.6895213 3.231 0.05
AC 3 0.06255 0.02085 7.0900018 2.838 0.05
BC 6 0.169 0.028167 | 9.5780201 2.335 0.06
ABC 6 0.2844 0.0474 16.118278 2.335 0.08
Error 46 0.135275 0.002941
Total 71 1.089 0.015338
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©835.55 15~ oS i

S0V df SS MS Fcal Ftab RLSD
R 2 0.0086028 | 0.004301
A 1 0.2392014 | 0.239201 14.69851 4.084 0.06
B 2 0.7496028 | 0.374801 | 23.030895 3.231 0.07
C 3 1.1881597 | 0.396053 | 24.336784 2.838 0.08
AB 2 0.0823861 | 0.041193 | 2.5312418 3.231 0.12
AC 3 0.3275708 | 0.10919 6.7095531 2.838 0.12
BC 6 0.7497528 | 0.124959 | 7.6785011 2.335 0.14
ABC 6 0.7751917 | 0.129199 | 7.9390304 2.335 0.20
Error 46 0.7485972 | 0.016274
Total 71 4.8690653 | 0.068578
2°928.30 1) > S 5B
S0V df SS MS Fcal Ftab RLSD
R 2 0.0458111 | 0.022906
A 1 0.2652347 | 0.265235 33.63057 4.084 0.04
B 2 0.2673361 | 0.133668 | 16.948508 3.231 0.05
C 3 1.2578486 | 0.419283 | 53.163183 2.838 0.05
AB 2 0.2153028 | 0.107651 | 13.649712 3.231 0.07
AC 3 0.2398153 | 0.079938 | 10.135833 2.838 0.08
BC 6 1.0131639 | 0.168861 | 21.410771 2.335 0.10
ABC 6 0.1731972 | 0.028866 | 3.6601048 2.335 0.16
Error 46 0.3627889 | 0.007887
Total 71 3.8404986 | 0.054092
2° 1021.05 1))~ oS %
S.0V df SS MS Fcal Ftab RLSD
R 2 1.1319528 | 0.565976
A 1 0.0227556 | 0.022756 | 0.7476217 4,084 N.S
B 2 44248528 | 2.212426 | 72.688097 3.231 0.09
C 3 5.00045 1.666817 | 54.762378 2.838 0.10
AB 2 0.1410861 | 0.070543 | 2.3176547 3.231 N.S
AC 3 0.9695 0.323167 10.61747 2.838 0.15
BC 6 1.336625 | 0.222771 | 7.3190177 2.335 0.20
ABC 6 2.669525 | 0.444921 | 14.617638 2.335 0.27
Error 46 1.4001139 | 0.030437
Total 71 17.096861 | 0.240801
2° 1188.55 :s )~ oSl i
S.0V df SS MS Fcal Ftab RLSD
R 2 0.1363484 | 0.068174
A 1 0.8103282 | 0.810328 | 42.022172 4.084 0.06
B 2 5.0083773 | 2.504189 | 129.86275 3.231 0.07
C 3 39.032544 | 13.01085 | 674.71936 2.838 0.09
AB 2 0.4783199 | 0.23916 12.402409 3.231 0.12
AC 3 2.6989017 | 0.899634 | 46.653409 2.838 0.13
BC 6 2.4852578 | 0.41421 21.480172 2.335 0.17
ABC 6 1.460767 | 0.243461 | 12.625461 2.335 0.25
Error 46 0.887034 | 0.019283
Total 71 52.997878 | 0.746449
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