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Phenotypic Indexes for Identification of High Yield and Drought
Resistance of Winter Wheat Varieties in Hebei Province
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Abstract: In this study 85 winter wheat varieties authorized in Hebei province were planted under the condi-
tions of spring drought through rainproof shelter and irrigation twice at jointing and booting stages. 27 phenotypic
traits such as plant height were observed at anthesis and maturity. And the correlation between phenotypic charac—
ters and grain yield per plant were analyzed. The results showed that the correlation was significant or very signifi—
cant between 12 traits including spike number per plant and drought resistance coefficient( DRC) or drought resist—
ance index( DRI) of grain yield per plant under drought condition. Based on the coefficient of variation of phenotypic
traits it was recommended that such traits as spike number per plant grains per spike and the longer flag leal un—
der irrigation or shorter under drought be the main breeding targets of wheat for high yield and drought resistance in
Hebei province. 4 traits including grain specific gravity grain length and setting percentage under drought spikelets
per spike under drought could be used to identify the drought resistance of wheat germplasm resources in Hebei
province. The wheat varieties of Hebei province possessed high yield ability but the drought resistance need to be
improved.
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Table 1 The winter wheat varieties tested
No. Variety Year || No. Variety Year || No. Variety Year || No. Variety Year
1 8001 1998 || 23 16 2005 || 45 5385 2002 || 67 47(CK) 1998
2 2 2003 || 24 3475 2000 || 46 NC2 2004 || 68 99 2004
3 9409 2002 | 25 030 2002 || 47 9 2006 || 69 85 2007
4 119 2005 | 26 54 2007 || 48 9 2002 || 79 71 -3 1997
5 616 2007 |27 4589 1998 || 49 5265 2007 || 7 7369 2007
6 733 2001 || 28 1 2003 || 50 5316 1999 || 75 " 2004
7 9 1997 || 29 828 2005 | s1 4017 2001 || 55 086 2006
8 2007 | 30 826 2007 || 52 6 2003 || o, 639 1998
9 972 1997 || 31 213 2004 || 53 521 2000 || 108 2003
10 6203 2001 || 32 2 (CK) 2001 |54 9908 2005 | 0045 2004
11 4185 1997 || 33 18 2004 || 55 6001 1998 | 17 2001
12 9204 2002 || 34 859 1998 || 56 326 1997 | 43 2005
13 3 2000 || 35 6002 2007 || 57 618 2005
14 38 1997 | 36 5579 2003 || 58 1 2005 || ! 2003
15 4198 2005 | 37 2 1999 || 59 503 1998 || % 4 1997
16 539 2003 || 38 9415 2003 || 60 163 1997 || 8 6599 2006
17 14 2004 || 39 10 2003 | 61 17 2007 |82 026 2001
18 9618 2005 || 40 95 26 2001 | 62 703 2005 || 83 822 2004
19 9507 2001 | 41 15 2005.2007]| 63 1093 2005 | 8 81 2005
20 4564 1998 || 42 8 2006 || 64 8 * 2001.2007|| 85 341 1998
21 9 2003 || 43 02-1 2004 || 65 1 2007 || 86 4041 1997
2 35 2004 || 44 6004 2003 || 66 3 2003 || 87 4338 2004
* 2 * Authorized in two different years for different area
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Table 2 The correlation coefficients between phenotypic traits and DRC or DRI of grain yield per plant under irrigation and

drought conditions

Correlation coefficient

DRC

DRI

Trait

Trait

Correlation coefficient

DRC DRI

-0.074 -0. 064 0. 169 0.211°

Plant height

/
Length / width of the

-0.031 -0.121 0.021 0. 045

-0.023 -0. 090 0. 167 0.111 3rd leaf from top
Length of the 1st
. -0.019  -0.081  0.245" 0. 168
internode from top
/ 0.036 -0.061  0.060 -0.044 | Areaofthe3rd
Istinternode length / leaf from top
plant height 0. 030 0.126  0.157 0.320%*
-0.225"  -0.227" 0. 040 0.021 Spike length
Flag leaf length 0.017 0.112 0. 163 0.252"
S0.021 -0.048 0162 0157 |l gkt per spike
Flag leaf width 0.104  -0.067 -0.021 0.155
/ -0.321* -0.187 -0.087 -0.114 ) e e e
Flag leaf length / width Sterile spikeletaper
-0.154 0. 160 0. 143 0.114 spike
Flag leaf area -0.095 0.104  0.060 0.217"
-0.239"  -0.301™ 0.031 0. 002 Setting percentage
Length of the 2nd leaf —0.410™ 0.292*  0.163 0.710 ™
from top Spikes per plant
-0.035 0029 0. 141 0. 163 -0.084 0.273"  0.156 0.427%
Width of the 2nd . .
Grains per spike
leaf from top B -
) 0. 054 0.176 0.223 0. 244
/ -0.137 -0.217" -0.091 -0.133 . X
1000 grain weight
Length / width .
cngth £ widt 0.121  -0.092  0.230° -0.161
of the 2nd leaf from top L. . .
Grain specific gravity
-0. 155 -0.182 0. 124 0. 108 0. 158 0. 088 0. 242* 0. 222“‘
Area of the 2nd leaf Grain length
from top 0. 060 0. 130 0. 038 0.112
-0.042 -0. 145 0.217" 0. 160 Grain width
Length of the 3rd 0.011 0.025 0.111 0.112
leaf from top Grain thickness
-0.006 -0.015  0.180  0.122 -0.067 -0.171
Width of the 3rd Pre — winter
leaf from top tillering ability
©0.05 ;7 0.01
Correlation coefficient with™ is 0. 05 significant level; ™ for the 0. 01 significant level
2.3 N
85 2 17 27.02% o
N 2.11%:; o
( 3. 3
o 27.33%; o

5.59%, o
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Table 3 The statistic data of main phenotypic traits for the tested winter wheat varieties
Trait Average s (%) cv Range Max Min
() 1000 — grain weight under irrigation 47.24 3.45 7.29 17.87 57.04 39.17
(‘em) 3rd leaf length under irrigation 19.02 1.42 7.46 8.39 24.29 15.90
( em) 2nd leaf length under irrigation 20.94 1.52 7.27 7.89 25.59 17.70
(‘em) Flag leaf length under irrigation 15.95 1.95 12.22 9.32 22.03 12.71
Spikes per plant under irrigation 2.65 0.72 27.02 3.20 4. 60 1.40
Grain specific weight under irrigation 1.38 0.03 2.11 0.18 1.48 1.30
( em) Grain length under irrigation 0. 64 0.03 4.65 0.14 0.71 0.57
(‘em) Plant height under drought 65.18 5.91 9.07 29.58 82.95 53.37
Spikes per plant under drought 2.18 0. 59 27.33 2.80 4.00 1.20
(/) Grains per spike under drought 30.23 5.03 16. 63 31.80 51.60 19. 80
() 1000 — grain weight under drought 43.31 3.57 8.24 18.95 54.53 35.58
( em) Grain length under drought 0.64 0. 04 5.67 0.17 0.73 0.56
Spikelets per spike under drought 18.40 1.17 6.34 6.30 21. 60 15.30
( %) Setting percentage under drought 81. 68 4.57 5.59 32.01 91.21 59.20
( cm) Spike length under drought 7.00 0.76 10. 83 3.90 9.60 5.70
( em) 2nd leaf length under drought 19. 39 1.59 8.22 6. 66 23. 15 16. 49
( cm) Flag leaf length under drought 14.75 1. 88 12.74 10. 50 21. 16 10. 66
2.4
N N 2 47 2
; N 0. 7697
N 0.7657,
; 29 35 (
. 4) . .
4
Table 4 The wheat varieties with phenotypic characters higher than the control average
The order of varieties based on DRC of yield per plant The order of varieties based on DRC of yield per plant
6001( 1) 639( 11) 35(21) 163( 1) 703( 11) 15(21) 9908( 31)
972(2) 030( 12) 3475(22) 6001( 2) 1093( 12) (22) 521(32)
822(3) Mar —71( 13) 9507( 23) 972(3) 3 (13) 5316(23) 326(33)
7086( 4) 618(14) 825(24) 618(4) 9507( 14) 4017( 24) 11 (34)
1 (5 6599( 15) 1093( 25) 8 (5) 35( 15) 10 (25) 828(35)
326( 6) 15( 16) 703(26) 826(6) 2 (16) 341(26)
826(7) 5385(17) (27) 6203(7) 16(17) 17(27)
7369( 8) 6203( 18) 4198(28) 3475(8) 95 26(18) 119( 28)
6172(9) 12( 19) 7228( 29) 822(9) 1 (19) 5385( 29)
163( 10) 8 (20) 639( 10) 030( 20) 8901( 30)

The number in bracket is the order of the variety in all tested varieties based on DRC or DRI
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