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Studies on identification of drought resistance index
of winter wheat in southern mountain area of Ningxia
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Abstract: In order to cultivate new wheat varieties using available resourses more rapidly and efficiently in
south mountain of Ningxia province, the study was carried out to identify the 12 traits of 8 varieties by the methods
of drought resistance coefficient, principal component analysis, correlation analysis and cluster analysis. The results
showed that ,according to the different drought resistance coefficient, 8 varieties can be divided into strong, middle
and weak three grades. and the main information of the 12 traits was mainly concentrated in 4 principal components.
The cumulative contribution rate was 93.40%. The main component factors mainly reflected yield, drought
resistance coefficient, ear length, number of grains per spike, 1000 — grain weight, grain weight per plant, plant
height, number of panicles untrue, and spikelet seed setting rate. There was significant or very significant positive
correlation between yield , panicle length, plant height, and drought resistance coefficient. The eight varieties were
clustered into three categories The first category contains three varieties, including Z0217 —3,70231 —3 and CK
(Zhongyin 6) the main indicators of yield, drought resistance, panicle length, 1000 — grain weight and plant height
and other major indicators of this category was between the third and second categories, but the spike length, number
of grains per panicle, and grain weight per plant were the lowest among the three categories. The second category con-
tains two varieties, in cluding 98 —5808 — 1 and Z0228 —2 — 1, the average values of the number of grains per spike,
plant weight per plant, and number of false spikelets were the highest, but the average values of yield, drought resist-

ance coefficient, panicle length, 1000 — grain weight and other indicators were the lowest. The third category contains
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three varieties, including Z0349 —4, 08AWS089 and Jintai 0509, the average of the three cultivars of yield, drought

resistance coefficient, panicle length, the number of spikelet ,the largest grain weight, the plant height were the lar-

gest, This study will provide a theoretical basis for wheat parental selection and drought resistance breeding.

Keywords: winter wheat; drought resistance coefficient; agronomic trait; drought resistance index
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Table 1

Material’ s characters of 8 winter wheat varieties

F5 No. fhFl( %) Cultivar (line)

FAEBL Basic condition

PP MY Rl A3 T PR SR

Middle - ripening and dryland type variety,strong, it has strong resistance to dryland, stress and disease.

Middle — ripening and dryland type variety, the variety is more drought-resistant and suitable for medium and

Late — ripening and dryland type variety, the variety is more drought-resistant and suitable for medium and

Late — ripening and dryland type variety, the variety has excellent quality, developed root system, drought re-

Late — ripening and dryland type variety, this variety has excellent grain quality, strong resistance to stress

Late — ripening and dryland type variety, this variety has developed root system, better drought resistance and

Late — ripening and dryland type variety, this variety has developed root system, good drought resistance and

1 70217 -3
PR L R TR G R ALK
2 70231 -3
high fertilizer water.
W A i P B SR R AR
3 70349 -4
high fertilizer water.
W A R S R RIS PURU SR
4 08 AWS089
sistance and cold resistance.
kose  VERSLRIER FPRROLSE BUUER Bk
5 o
Jintai0509 and collapse.
W R A i P MR RS PR BT BTN
6 98 — 5808 — 1
better resistance to disease and resistance to disease
W R A R R RS PURHEE HUEsR
7 70228 -2 -1
strong resistance to stress.
8 51 6 5 (CK) W R A gl R TE s TR SO BTR

ZhongYin6( CK)

Late — ripening and dryland type variety, the variety has strong viability, good resistance to drought,stress and disease.
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Table 2 The drought resistance coefficient of 8 winter wheat varieties

Iy
5 mEss wwpew o JURARM
I . rought resistance
Number  Varieties Dryland yield/kg _
coefficient
1 70217 -3 154.28 0.428
2 70231 -3 190.33 0.508
3 70349 -4 197.44 0.638
4 08AWS089 219.32 0.850
5 K 0509 200.18 0.687
6 98 —5808 — 1 123.61 0.302
7 70228 -2-1 160.80 0.365
8 5|65 (CK) 177.75 0.495
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Table 3 The drought resistance classification of different

varieties under different treatments

e AP EHH IR

C ltr.lu L Resistance to Resistance

itivazime drought at seedling to drought
70217 -3 WS M
70231 -3 W i S
70349 -4 9 S 5 W
08AWS089 M [\
K 0509 JinTai0509 M W S
98 —5808 — 1 9 S 55 W
70228 -2-1 B S R S

=]
K

F5] 6 5 (CK) WS M

ZhongYin6( CK)
S M W o3RG b 55,

Note:S, M and W represent the degree of drought resistance of dif-

ferent varieties as strong, medium and weak, respectively.
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Table 4 Variance analysis and the average of 8 winter wheat varieties
REEN " K e ‘, - — — . N

. e DEERC e BPPR e mem FRE O wmem Be AR0ER

mAZFR FHiSE Drought . the top 1st . . . . e
. . . Spike . spikelet  grain number 1000 — grain weight Plant  Effective tiller

Varieties  Dryland yield resistance lenath/ internode ber/ /™ per spike/ A~ erainweieht/ lant/e  heieht/ e/ %
coefficient  MED/M 1 hem  MUmber i per spike/”]> grainweight/g per plant/g height/cm  rate/%
70217 -3 154.28a 0.428a 7.05a 29.5a 12 21.4a 38.0a 0.9a 65a 30.2a
70231 -3 190.33b 0.508b 7.20a 30.5ab 14 23.0a 36.0b 0.9a 73a 31.1ab
70349 -4 197.44b 0.638b 8.05b 30.5be 14.3 24.0b 42.5be 1.1ab 75b 28.5ab
08AWS089 219.32b 0.850¢ 8.2b 32.5be 13.6 22.3be 36.0bed 1.0be 80b 33.6bc
K 0509 200.18¢ 0.687cd 8.85h 34.0be 15.35 28.7be 36.5cde 1.2be 83b 29.1cd
98 -5808 -1 123.61d 0.302de 9.10¢c 23.4cd 13.75 27.9be 39.5de 1.2¢d 57¢ 26.3d
70228 -2-1 160.8d 0.365ef 7.55d 31.0de 13.2 24.6bc 35.3de 1.0cd 72d 32.3d
15165 (ck) 177.75e 0.495f 8.20d 27.5e 13.4 22.7¢ 38.5¢ 0.8d 6le 32.2e

. F A aboc.d.e FRAFFTE 0.05 7KF T YR E K-, Note: a.b.c.d and e represent significant difference at P<0.05.
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Table 5 The information table of principal component eigenvalue
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Table 6 Principal component analysis of 12 agronomic traits in 8 winter wheat varieties
[ERIN Far1 E ) Fla3 Far 4 BV Flar 6
Traits Component 1 Component 2 Component 3 Component 4 Component 5 Component 6
T . .
Dryland yield 0.41 0.20 0.07 0.25 0.21 0.19
Sy
T}L:F/%ﬁz - 0.43 -0.11 -0.07 0.32 0.07 0.25
Drought resistance coefficient
S 0.14 0.41 -0.13 0.04 0.49 0.53
Spike length/cm ’ ’ ’ ’ ’ ’
HTFWK
The top 1st internode length/cm 0.37 —0.23 0.28 0.14 —0.24 0.24
S5 N . .
Spikelet number/ - 0.26 0.26 0.42 0.04 0.43 0.53
HRIEL -
Grain number per spike/ 4> 0.10 0.42 0.20 0.34 0.12 0.16
THE
1000 — grainweight/g -0.12 0.20 0.16 0.79 -0.09 -0.03
. $.H§*V‘i 0.18 0.41 0.08 -0.08 -0.47 0.15
Grain weight per plant/g
PR _ _ _ _
Plant height/cm 0.44 0.11 0.20 0.09 0.29 0.08
R _ ] ]
Effective tiller rate/% 0-13 0-41 0.25 0.17 0.33 0.07
AL 0.17 0.28 -0.55 ~0.11 -0.12 -0.47
False spike number
S AP 4k A R
AL i3 -0.36 -0.13 0.48 -0.14 0.10 -0.01

Spruce strong rate/%
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Table 7 Correlation analysis of 12 traits in 8 winter wheat varieties

TR K

MK a0 B TR

ARIBER RS NEEK

SRR . -
RSP R Drought . The top Ist  Spikelet Grain 1000 — iﬂi*\li PR Effective False
PR Traits Dryland . Spike . .. Grain weight  Plant . .
eld resistance | internode  number  number per grainweight lan/e height/ tiller spike
yie coefficient C"E e length/ em /A~ spike/ /g perpantyg NGV e/ % number
VRR%K 087977
3N
Spike length/cm 0.0339 0.2033
BERAK
Thetop st )37+ 07511 0.0726
internode
length/cm
S5/
Spikelet 0.534 0.5592 0.5707 0.4731
number/ >
Grain number  0.1952 0.2862 0.9297 " * 0.3239 0.6739
per spike/ >
TRLE
1000 - -0.2118 -0.1814 0.1641 -0.6282 -0.1187 0.0099
grainweight/g
BARRRLTE
Grain weight —0.0455 0.2136 0.7749*  0.093 0.5969 0.6441 0.2796
per plant/g
Hﬁﬁ“ 0.9684" " 0.8862" " 0.0699 0.7972*  0.7191* 0.2835 -0.2038 0.2492
Plant height/cm
e
Effective tiller  0.4491 0.3976  -0.3939 0.5617 -0.0574 -0.4362 -0.2844 -0.2486 0.3439
rate/ %
NS /NREEL
False spike  —0.0957 0.1428 0.4717  -0.2008 0.5856 0.14 0.1822 0.5149 0.0752 0.046
number
Spruce strong  0.2009 -0.1815  -0.7314* 0.0007 -0.0387 -0.4699 -0.3037 -0.6887 0.1403 0.0362  -0.2536
rate/ %

TE A R A FHUE 0= 0.05 B ,r=0.7067, “ * " £/R 8.5 ;0=0.01 B, r=0.8343,“ % "R BIE,
Note: * and * * denote significantly different between the 12 traits at P<0.05 or P<0.01,respectively.
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Fig. 1  Clustering analysis of 8 winter wheat varieties
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