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Effects of ecological factors on the dough extensograph parameters of different winter wheat
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Abstract In 2000-2001 and 2001 -2002 six representative winter wheat cultivars Yumai 34
Gaomai 8901 Yumai 49 Yumai 70 Luoyang 8716 and Yumai 50 were consecutively grown at
five locations Xinyang Zhumadian Xuchang Wuzhi and Tangyin with latitudes varying from
32° N to 36° N in Henan Province aimed to understand the relationships of winter wheat dough ex-
tensograph parameters with genetic and ecological factors. The dough extensograph parameters were
more affected by genetic factors than by ecological factors. Cultivars Yumai 34 and Gaomai 8901
had significantly higher maximum resistance and extension area than the other four test cultivars
and significant differences in the dough extensograph parameters were observed between the culti-
vars grown in the south region Xinyang and Zhumadian and in the north region Wuzhi and Tan-
gyin of the Province. The change patterns of dough extensograph parameters with latitude differed
in 2000-2001 and in 2001-2002 and the effects of climatic factors on the dough extensograph pa-
rameters varied with year. In 2001-2002 the precipitation at the stage from grain-filling to matu-
ring affected the dough extensograph parameters significantly. Our results suggested that in order to
improve the dough extensograph parameters of winter wheat local meteorological conditions should
be taken into full consideration in the soil water management at late-maturing stage.
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Tab.1 Climatic data during the whole growth period of winter wheat and in May
5 5 5
Location Total accumulation Total sunshine Total rainfall Air temperature Sunshine in Rainfall in
temperature  C h mm in May C May h May mm
2001 2002 2001 2002 2001 2002 2001 2002 2001 2002 2001 2002
Xinyang 1945 2174 895 991 235 495 23 19 214 99 36 177
Zhumadian 2059 2245 933 1043 173 378 23 19 216 147 14 118
Xuchang 2003 2077 1075 1144 144 298 23 19 229 182 140
Wuzhi 2118 2384 1120 1334 108 187 24 20 252 202 2 89
Tangyin 2149 2243 1197 1296 104 163 24 19 272 194 73
Mean 2055 2225 1044 1161 153 304 23 19 237 165 11 119

*

to maturation for winter wheat.

Total accumulation temperature total sunshine and total rainfall were data from seedling
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Tab.2 Variance of extensograph parameters of different wheat cultivars
Extensogram Year Variance from variety Variance from environment Result
parameter
Variance breadth Coefficient of Variance breadth Coefficient of
among cultivars variation in among locations variation in
locations CV % cultivars CV %
2001 135. 00 ~ 167. 60 7.55 145.00 ~ 164. 17 5.42 G>E
Extensibility cm 2002 159.20 ~ 185. 20 5.47 164. 33 ~191. 67 6. 09 E>G
2001 168. 8 ~718. 80 50. 06 410. 83 ~552. 50 11.46 G>E
Maximum resistance EU 2002 93. 60 ~568. 60 68. 16 230.33 ~379.33 18. 17 G>E
2001 35.80 ~159.22 50. 49 71.27 ~115.55 18.47 G>E
Extension area energy  cm’ 2002 25.20 ~137.00 65. 65 52.00 ~101. 50 23.74 G>E
G Genetic effect E Environmental effect.
3
Tab.3 Variance analysis of extensograph parameters for different wheat cultivars among five locations
Source of Year Extensibility cm Maximum resistance EU Extension area cm®
variation F P F P F P
2001 5.29 0. 003 32.07 0. 0001 16. 18 0. 0001
Among cultivars 2002 4.37 0. 008 36. 59 0. 0001 27. 66 0. 0001
2001 3.27 0. 030 2.02 0. 1300 2.60 0.0700
Among locations 2002 6. 49 0.002 3.12 0. 0380 4.34 0. 0100
4
Tab.4 Comparison of extensograph parameters among different wheat cultivars
Extensibility cm Maximum resistance EU Extension area cm?
Culivar 2001 2002 2001 2002 2001 2002
CV CV Cv CV Cv CV
Mean % Mean % Mean % Mean % Mean % Mean %
34 165. 0b 6.6 179. 8be 10. 1 668. Oc 6.4 555.2¢ 21.1 139.7cd 9.6 135.2¢ 23.7
Yumai 34
8901 151.8b 15.4 178. 8be 10.7 718. 8¢ 13.5 568. 6¢ 24.17 159.2d 37.1 137.0c 33.1
Gaomai 8901
49 152.6b 6.1 185.2¢ 3.8 487. 6b 28.5 204.2a 50.2 95.4b 30.6 55.8b 47.3
Yumai 49
70 135.0a 3.8 159.2a 9.8 644. 6¢ 22.9 383.6b 21.7 107. 1be 22.6 83.0b 25.7
Yumai 70
8716 167. 6b 8.7 170. Oab 4.7 206. 0a 39.3 100. 0a 32.2 46.7a 42.5 25.8a 27.9
Luoyang 8716
50 158.2b 5.8 182. 2be 7.1 168. 8a 41.1 93. 6a 11.9 35.8a 35.7 25.2a 17.2
Yumai 50
155 175.9* " 482.3* 317.5 97.3* " 7
Mean
5% Different letters after average values indicated significant difference at 0. 05 level among wheat cultivars. # * #
5% 1% % % # Indicated significant difference between years at 0. 05 and 0. 01 levels respectively. The same below.
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Tab.5 Comparison of extensogram parameters of wheat among different locations
Extensibility cm Maximum Resistance EU Extension area cm?
Location 2001 2002 2001 2002 2001 2002
Cv Ccv Cv Cv cv Ccv
Mean % Mean % Mean % Mean % Mean % Mean %
Xinyang 160. 3be 9.8 191.7¢ 7.1 453.7ab 57.5 379.3b 71.1 90. 5ab 52.7 101. 5¢ 71.2
Zhumadian 145. 0a 15.7 177.0ab 4.6 410. 8a 61.6 349. 8b 71.5 71.3a 61.0 85.5bc  75.9
Xuchang 158.3abc 6.8 178.7b 8.7 475. 8ab 43.9 203.8ab  65.3 115. 6b 65.9 71.2ab  59.4
Wuzhi 164. 2¢ 10.3 164. 3a 7.5 552.5b 48.9 334.3b 69.8 112. 6b 44.2 74.8abec  66.0
Tangyin 147. 3ab 3.8 167. 7ab 8.6 518. 7ab 54.2 230. 3a 65.0 96. 7ab 52.9 52.0a 59.6
Mean 155.0 175.9* 482.3 " 317.5 97.3 71.0
6 5
Tab.6 Correlation coefficients r between climatic factors in May and extensogram parameters of wheat
Air temperature °C Sunshine h Rainfall mm
Year Extensogram
parameter First Middle Last ten First Middle Last ten First Middle Last ten
ten days  ten days days ten days  ten days days ten days  ten days days
X, X, X3 Xy Xs Xs X; Xg Xy
2001 0. 04 -0.35 -0.04 0.13 -0.39 -0.03 -0.10 0 0.15
Extensibility
0.18 0. 06 0. 81 0. 80 0.57 0. 81 -0.59 0 -0.53
Maximum resistance
-0.40 -0.60 0.32 0. 69 0. 04 0.43 -0.73 0 -0.46
Extension area
2002 Y, -0.83 -0.33 -0.66 -0.82 -0.34 -0.90" 0.98" " 0.30 0. 80
Extensibility
Y, -0.35 0.35 -0.09 -0.79 0.19 -0.70 0. 69 0.05 0.91*
Maximum resistance
Y, -0.540 0. 170 -0.310 -0.870 -0.002 -0.850 0. 840 0.110 0.980* *

Extension area

# P<0.05 % P<0.01 n=5.
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