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Environmental effects of different latitudes on starch paste property of three

types of gluten wheat in He'nan Province
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Abstract:Six wheat cultivars that represent strong, medium-strong and weak gluten properties were cultivated at five locations
(from 32°N to 36° N) in Henan province to evaluate the variation of starch paste property. Results indicated that both the
genotype and environment had significant effect on paste property of starch, but the effect of environment was more
pronounced; values of peak viscosity, trough viscosity, breakdown and final viscosity showed an upward tendency with
increasing latitude, whereas the variation of paste time was irregular. The variation coefficient of the starch paste property
followed the order of: trough viscosity >peak viscosity >final viscosity >>breakdown > paste time. Among the six cultivars,
Yumai50 had the lowest levels of starch paste property but with the largest variation coefficient. The correlation analysis
showed positive relationships between the paste property and the accumulative temperature, sunshine hours, but a negative
correlation was found between the paste property and the precipitation. The results of correlation analysis and stepwise
regression also indicated that climate factors of different filling stages in May had different effects on the paste property, and

that the paste property was more closely related to the climate of the first and the last 10-day period than the second 10-day
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period of May. Some suggestions were made on the improvement of starch property and regions suitable for planting for quality

of winter wheat.
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Table 1 Variance analysis of quality characters of starch
(min)
Source of variation Peak viscosity Trough viscosity Break down Final viscosity Paste time
Varieties 4.86" 7.38" 1. 84 5.84% 4.05%
Locations 36.167" 45.767 16.32** 38.72** 26. 447"
R 5% 1% Significant at 5% and 1% level,respectively
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Table 2 Variation coefficient of starch paste characters of different cultivars
Gluten Variety Peak viscosity Trough viscosity Breakdown  Final viscosity Paste time (min)
34yumai34 29.57 36. 86 21.90 28.83 7.37
Strong gluten 8901gaomai8901 35. 04 43.19 19. 35 40. 60 10. 62
49yumaid 9 16.53 18.61 22.11 15. 14 3.63
Middle gluten 70yumai 70 41.56 46.70 38. 58 40. 43 6.79
8716luoyang8716 34.19 37.73 37.01 32. 47 5.13
Weakgluten 50yumai50 61.42 59. 96 67.38 58.77 12.56
cv 36. 39 40.51 34. 39 36. 04 7.68
3
Table 3 Comparison of starch paste characters among different cultivars
Gluten Variety Peak viscosity Trough viscosity Breakdown  Final viscosity Paste time (min)
34yumai34 1895. 4aA 1330. 8aA 564. 6abA 1961. 6aA 6. 26aA
Strong gluten 8901gaomai8901 1780. 2aA 1266. 2aA 514. 0abA 1916. 4aA 6. 16aAB
49yumai4 9 1844. 0aA 1328. 0aA 516. 0abA 2016. 6aA 6. 28aA
Middle gluten 70yumai 70 1759. 2aA 1156. 6aA 620. 6aA 1794. 8aA 6. 02abAB
8716luoyang8716 1856. 4aA 1356. 4aA 500. 0abA 2025. 2aA 6. 26aA
Weak gluten 50yumai50 1265. 2bB 825. 4bB 439. 8bA 1332. 0bB 5.78bB
s 5% 1% Means followed by the small and capital letters are
significant at 5%and 1% levels,respectively
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Table 4 Variation coefficient of starch paste characters of different locations
Location Peak viscosity Trough viscosity Break down Final viscosity Paste time (min)
Tangyin 12.02 13. 38 16. 96 10.79 2.01
Wuzhi 6.16 11.12 10. 10 7.28 2.59
Xuchang 18.51 20.18 17. 00 16.62 2.68
Zhumadian 23.50 25.03 28.09 21. 61 3.61
Xinyang 47.03 62. 46 36.92 58. 30 9.55
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Table 5 Correlation coefficients among starch paste characters and facts of climate

Peak viscosity Trough viscosity Break down Final viscosity Paste time (min)
(CHW 0. 3385 0. 2555 0. 4548 0.2789 0.1923
(mm)® —0.9887** —0.9462" —0. 8649 —0.9523" —0. 7866
(h)H® 0.9393" 0. 8624 0.9188" 0. 8659 0.6514
n=23,r=0.878,R=0.959, \ N ,(DAmount of temperature for seedling~maturation,@amount

of precipitation for seedling~maturation,@)and duration of sunshine for seedling~maturation

5 N s o s X0 X0 X
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b Al b 5 A A ’ 5 Y
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= — 3580. 1849 + 787.5036X, — 338. 3456X, — 64.8292X, (@)
= — 659.3674 + 11.6789X, + 3.8512X; + 15.6848X; (2
= 450. 3212 4 10.9174X, — 1. 3087X,; — 2.5284X; 3
= 97.6788 + 9.4943X, + 18. 4619X 4)

= 4.5828 — 0. 0068X, + 0.0018X; + 0. 0213X} (5)
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Table 6 Correlation coefficients among paste characters of starch and facts of climate
X1 X X X, X X X7 Xs Xy
Peakviscosity 0.7943 0.9282* —0.9241* 0.1904 0. 3229 0.0043 0.5874 0.9293* —0.9446*
Troughviscosity 0. 7190 0.8288  —0.8694 0.1237 0.4164 —0.0032 0. 6894 0.9814** —0.9598""
Break down 0.8043 0.9747** —0. 8405 0. 3201 0. 0053 0. 0520 0.1760 0. 5689 —0. 6845
Final viscosity 0. 7157 0.8309  —0.8847* 0.1119 0.3912 —0.0441 0.6784 0.9838**  —0.9618""
Paste time (min) 0.5214 0.5629  —0.7292 0.0018 0.4958 —0.1434 0. 7930 0.9755**  —0.8703

n=3, r=20.878. R=10.959; X; average temperature of the first ten day of May. X, sunshine hours of the first ten day of May. X3
precipitation of the first ten day of May, X, average temperature of the middle ten day of May, X5 sunshine hours of the middle ten day of May,
X precipitation of the middle ten day of May.X; average temperature of the last ten day of May, Xg sunshine of the last ten day of May, X,

precipitation of the last ten day of May
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