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Study on the Grain Filling Characteristics of Dryland Winter Wheat
Varieties in the Replacement Process at Different Eras
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Abstract; In this study, the experiment was carried out in two water treatments, drought and irriga—
tion. Eight winter wheat varieties used in dry land at different ages and one winter wheat variety used
in irrigated land were chosen to study their grain filling characteristics during the filling stage and
their yield differences. The results showed that under the two water treatments, the grain yield and
thousand kernel weight increased as the replacing progress, and the filling speed and days for grain-
filling also increased. In addition, under the drought condition, the average grain filling duration was
reduced, and which was lesser in the later varieties than in early varieties; the average grain filling
rate declined slightly for earlier varieties while increased in dry land wheat Changhan 58 and Changwu
134. The grain weight of irrigated land variety Xinong 9871 under irrigation condition was much high-
er than that under drought treatment, but there was no significant difference for dry-land varieties be-
tween the two water treatments. The study suggested that the increase of both filling rate and days
were the main factors to improve the grain weight and yield of modern dry land varieties.
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Table 1 Wheat varieties used in this experiment
Cultivar Planting time
. Mazhamai 20 40 1940s
1 Bima 1 20 50 1950s
3 Fengchan 3 20 60 1960s
1 Taishan 1 20 70 1970s
6 Xiaoyan 6 20 80 1980s
33 Jinmai 33 20 90 1990s
o 134 Changwu 134 2000—2010 2000—2010
58 Changhan 58 2010 Since 2010
9871 Xinong 9871 2010 Since 2010
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2 Logistic
Table 2 Logistic equation parameters fitting with the grain filling in wheat
Drought treatment Irrigation treatment
Cultivar ; V./(mg « , ;o V'./(mg - ,
/g L / / ! /
r Wo/g A B grain=! » d-1) T/d r W /g A B grain! . d-1) T /d
M . 0.998  32.43  37.16 0.18 0.71 45.6  0.999 33.84 51.65 0.18 0.71 47. 4
azhamai
Bimqll 0.997  34.27 31.24 0.18 0.77 44.7  0.998 38.29  40.72 0.19 0. 88 43.7
N 3 0.997  37.40  30.83 0. 20 0.93 40.1  0.998 42.06  48.79 0.19 0. 94 44.6
Fengchan 3
. 1 0.998  35.53  35.68 0.21 0.91 38.9  0.999 40.79  45.48 0.19 0.92 44.3
Taishan 1
Xi 6 0.997 31.91 30. 37 0.23 0.92 34. 8 0.998 39.51 33.95 0.18 0. 88 45.1
iaoyan 6
.33 0.998 39.76  28.91 0.19 0.95 41.9  0.999 45.57  51.08 0.18 0. 96 47. 4
Jinmai 33
< 134 0.997  42.32  24.50 0.18 0.98 43.3  0.999 42.67  51.04 0.19 0.95 44.9
Changwu 134
c
< o8 - 0.997 33.53 25.49 0.18 0. 85 38.8 0.999 39.52 51. 39 0.17 0.79 50. 2
Changhan 58
C
. 9871 0.997  32.35 22.04 0.21 0.88 36.6  0.999 39.68  41.83 0.19 0.91 43.8
Xinong 9871
3
Table 3 Secondary parameter of wheat grain filling stage under drought treatment
Fast increase period Cumulative period Slow growth period Vin/(mg »
. , , ain ! Twm/d
Variety , ) Vi/(mg : y Vs /(mg » ’, - V3/(mg » gramn m/
Wi/e i/ grain=! « d—1) W/e Tz/d grain=! «d—1) Ws/e Ts/d grain= ! «d—1) sd™H
. 6.85 12.8 0.54 18.72 14.6 1.28 6.53 18.2 0. 36 1.46 20.1
Mazhamai
. 1 7.24 11.8 0.61 19.79 14.6 1.35 6.90 18.2 0. 38 1.54 19.1
Bima 1
3 7.90 10.6 0.75 21.59 13.2 1. 64 7.53 16.4 0.46 1.87 17.1
Fengchan 3
. 1 7.51 10. 8 0.70 20.51 12.5 1. 64 7.15 15.6 0.46 1.87 17.0
Taishan 1
Xi 6 . 6.74 9.1 0.74 18.42 11.5 1.61 6.42 14.3 0.45 1.83 14.8
iaoyan 6
o3 8. 40 10.8 0.78 22.96 13.9 1.66 8.00 17.3 0.46 1.89 17.7
Jinmai 33
< 134 o 8. 94 10.5 0. 86 24.43 14.6 1.67 8.52 18.2 0.47 1.90 17.8
Changwu 134
58 s S 5 s
Changhan 58 7.09 10.7 0. 66 19. 36 14.6 1.35 6.75 18.2 0.37 1.51 18.0
9871 ) . .- - . ) i
Xinong 9871 6. 84 8.5 0.81 18.68 12.5 1. 49 6.51 15.6 0.42 1.70 14.7
4
Table 4 Secondary parameter of wheat grain filling stage under irrigation treatment
Fast increase period Cumulative period Slow growth period V'im/(mg *
. ;o , ;o in—! T wm/d
Variety y o V' /(mg « ‘o . V2 /(mg + ‘o ' V'3/(mg + grauil m
Wile ! l/dgrainfl «d™D) Wale e grain= 1 « d—1) Wisle ! 3/dgraiffl'(rl) D
Mazh . 7.15 14.6 0.49 19. 54 14.6 1.34 6.81 18.2 0.37 1.52 21.9
azhamai
Bi 1 8.09 12.6 0. 64 22.11 13.9 1.59 7.71 17.3 0.45 1.82 19.5
ima 1
F 3 p 8.89 13.5 0. 66 24.28 13.9 1.75 8.47 17.3 0.49 2.00 20.5
engchan 3
Tai 1 8.62 13.2 0. 66 23.55 13.9 1.70 8.21 17.3 0.48 1.94 20.1
aishan 1
Xi 6 8. 35 12.3 0.68 22.81 14.6 1.56 7.95 18.2 0. 44 1.78 19.6
iaoyan 6
33 9.63 14.5 0.66 26.31 14.6 1.80 9.17 18.2 0.50 2.05 21.9
Jinmai 33
134 . . . p . - - - PR
Changwu 134 9.02 13.8 0. 66 24. 64 13.9 1.78 8.59 17.3 0. 50 2.03 20.7
58 - - . = - 2 3
Changhan 58 8. 40 15.4 0. 54 23.29 15.5 1.50 7.44 19.3 0. 39 1.68 23.2
9871 8. 39 12.7 0. 66 22.91 13.9 1. 65 7.99 17.3 0.46 1.88 19.7

Xinong 9871
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Table 5 Correlative coefficient between grain filling parameters and grain weight under drought treatment

Parameter Vi Va Vi Vs Vs T T T T Ts
Vi 1

Va 0.857** 1

Vi 0.648* 0.592* 1

2 0.986** 0.899** 0.686* 1

Vs 0.971** 0.883** 0.609* 0.955** 1

T —0. 141 —0.310 —0. 444 —0.171 —0.203 1

T —0.028 —0.141 —0.167 0. 000 —0.029 0.722%* 1

T —0.197 —0.254 —0.556* —0.229 —0.261 0.667* 0.611* 1

T, —0.126 —0.251 —0.217 —0.127 —0.194 0.836** 0.712% 0.464 1

Ts —0.126 —0.251 —0.217 —0.127 —0.194 0.836** 0.712* 0. 464 1.000** 1

1000-grain weight 0.648* 0.648* 0.389 0.686* 0.609* —0.056 0.111 0. 056 0.031 0.031
* P<C0.05; % % P<C0.01
6

Table 6 Correlative coefficient between grain filling parameters and grain weight under irrigation treatment
Parameter Vi V' Vi V'y V's T T’ T T', T's
Vi 1

V' 0.978%* 1

v 0.834** 0.592* 1

V'y 0.998** 0.899** 0.686* 1

V's 0.987** 0.883** 0.609* 0.955** 1

T —0.335 —0.310 —0. 444 —0.171 —0.203 1

T —0.456 —0.141 —0.167 0. 000 —0.029 0.722%* 1

T —0.252 —0.254 —0.556* —0.229 —0. 261 0.667* 0.611* 1

T, —0.553 —0.251 —0.217 —0.127 —0.194 0.836** 0.712% 0.464 1

T, —0.553 —0.251 —0.217 —0.127 —0.194 0.836** 0.712* 0. 464 1.000** 1

0.801** 0.890** 0.952** 0.784* 0.836** —0.757* 0.777* 0.716* 0.710* 0.710%*

1 000-grain weight
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Table 7 Yield and yield components of different wheat varieties under two water treatments
Drought treatment Irrigation treatment
Variety Yield 1000-grain Grain number Spike Yield 1000-grain Grain number Spike
/(kg *« hm™2) weight /g per spike number 5y /(kg+ hm™?) weight /g per spike number ,
/{88 / : /(10 « hm—2) /%8 / : /(10% « hm 2
M . 2 900Aa 28. 86 ABa 33.73BCa 401Aa 3 383Aa 28.80Aa 44, 35Cb 473Aab
azhamai
Bima 1] 3 133Aa 29.49ABCa 33.67BCa 452Aa 4 775Bb 34. 59BCb 40. 95BCb 507 Aab
3 2 938Aa 32.53CDEab 31.4ABa 445Aa 5 267BChb 35. 91BCb 41. 9BCb 518Aab
Fengchan 3
. 1 2 888Aa 33. 37DEab 28.73Aa 414 Aa 6 046BCb 35.76BCbhc  38.05Bb 585ABb
Taishan 1
Xi 6 3 571ABa  29.81ABCa 36.37Ca 408 Aa 6 721CDb 35.40BChb 44, 7Cb 581 ABb
iaoyan 6
.33 4 800Bab  35.77Ea 27.5Aa 642Bab 5429BCbe  33.84Bab  32.15Ab  673Bb
Jinmai 33
Lo s 3163Aa  35.33DEab  33.1BCa  409Aab 6 063BCb  36.07BCb  43BCb 561ABbe
Changwu 134
08 3183Aa  32.12BCDab 40.53Da  359Aa 6 096BCb  31.10Abc  56.35Db  490Aab
Changhan 58
987l 4163ABa  28.78Aa 43. 8Da 113Aa 7 571Db 36.49Cb  53.6Db 516Aab
Xinong 9871
0.

0.05

Values followed by capital letters within each column showed the difference between wheat varieties significant under the same water

treatment at the 0. 05 probability level. The lowercase letters reflected the difference significant between two water treatment of the same

wheat at 0. 05 level
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