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Index of Drought-resistant and Water-Saving and Regulation Principle of Wheat Cultivars( Strains)
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Abstract
cluster analysis, correlation analysis, path analysis and multiple regression analysis to study 96 different wheat varieties’ phenotypic traits,

(Millet Research Institute, Shanxi Academy of Agricultural Science, Changzhi,
[ Objective | To study the index of drought-resistant and water-saving and regulation principle. [ Method ] We used the method of

physiological traits and index of drought resistance and yield-water use efficiency index. [ Result] The plant height, spike number and grains
per spike of wheat were significantly decreased in the years of extreme drought, and the yield was less than 1/4 of the water yield. Correlation
analysis showed spike number,seed plumpness, grains per spike, plant height and vegetation index(NDVI) at 21 days after flowering signifi-
cantly correlated with index of drought resistance , most of the phenotypic shape significantly correlated with canopy-air temperature difference at
10 days after flowering and yield-high water use efficiency index. Path analysis showed that the direct contribution of 8 phenotypic traits to index
of drought resistance of wheat was spike number per acreage (1.335) , population culm number( | —1.0141) , percentage of earbearing tiller
(1'=0.9551),plant height(0.488) , grains per spike(0.435) ,1 000-grain weight(0.038) ,unit weight(0.024) ,seed plumpness(0.017) ,the
direct contribution of 8 phenotypic traits to yield-high water use efficiency index was spike number (1. 945), population culm number
(1 =1.4201) ,percentage of earbearing tiller( | —1.3981) ,grains per spike(0.481) ,plant height(0.206) ,1 000-grain weight(0.204) ,unit
weight(0.119) , seed plumpness( | —0.049 | ). The multiple regression equation was established, and the law of quantity dependency and
change was obtained between various traits. [ Conclusion ] The research has important guiding role and application value for breeding drought-

resistant,, water-saving , high-yield wheat varieties.
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Table 1 Comparison of rainfall between different years  mm

e AR e B ARt
Month Rainfall in the Rainfall in the
test year normal year

7 70.5 152.6
80.5 162.2

9 32.7 67.4

10 0.3 40.7

11 0 17.5

12 5.0 6.1

1 10.5 4.6

2 1.9 6.3

3 1.0 15.1

4 10.8 32.4

5 4.9 38.4

6 2.0 17.9

=828 260. 1 561.2
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Fig.1 Clustering map of drought resistance of tested wheat cultivars( strains)
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Table 2 Comparison of phenotypic traits in different environments
2R T AR g TRIE Eai TRIEL Wi e
B78: Population Spike Percentage Lg dx 1 000-grain Unit Grains Plant Yield
Environment culm number of earbearing | ce weight weight per height ke/him?
number A~/hm’ tiller // % plumpness g g spike cm g/hm
5L Dry land 65.40 407.55 41.76 2.73 29.56 756.96 15.19 37.83 1 405.80
JKH, Trrigated land 92.43 705.00 51.17 2.55 35.51 754.76 28.88 74.50 6 610.05
£3 K BEREFERIEE AL

Table 3 Comparison of physiological traits in different environments

-4 25 &1 Chlorophyll content

FE W 58X Vegetation index

bz - S RiRE
Canopy-air temperature difference // °C

78 T

En\;?ronmcnt JE10d #E20d wE7d HE14d #HE21d E10d #E20d
10 d after 20 d after 7 d after 14 d after 21 d after 10 d after 20 d after
flowering flowering flowering flowering flowering flowering flowering

b Dry land 52.25 48.97 0.30 0.43 0.26 4.13 1.22

JK i Trrigated land 55.61 53.13 0.75 0.77 0.56 6.36 2.14
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Table 4 Correlative analysis of phenotypic traits and drought resistance index

PRt

I 22 E R - o TR ME o PURRE o
i S AT N 2l F
Motk Population ﬁ?é& Percentage s 2 **ME. ﬁi Grains Plant Drought- B ﬂﬂﬁ:ﬂ%{
. Spike ; Seed 1 000-grain Unit . . Yield-high
Trait culm of earbearing . . per height resistant
number . plumpness  weight weight . . water use
number tiller spike cm index i .
efficiency index
fix 7 25 ¥ Population |
culm number
TH%L Spike number // % 0.615"" 1
HUH % Percentage of ~0.314°° 0.549°7 1
earbearing tiller // %
1135 B Seed plumpness -0.201" -0.255" -0.086 1
TR 1 000-grain o 05) 0153 -0.117  -0.124 1
weight
Z5H Unit weight 0.184 0.250" 0.111 -0.469" " -0.027 1
HURI Grains per spike  —0.077  —0.001 0.086 -0.279"" 0.003  0.048 |
#kE Plant height 0.261" 0.295"" 0.070  -0.508"" 0.406"" 0.197 0.233" 1
- g oht-resist-
PURAH Drovghtresisl- 01+ 03967 0,165 04237 0.196  0.173  0.539°° 0.663°° 1
ant index
PR — IRy ORI AR
#( Yield-high water use 0.255° 0.375"" 0.166  -0.456"" 0.232° 0.270°" 0.536"" 0.555"° 0.830"" 1

efficiency index

T« AR B35 « BB E

Note: * # shows highly significant correlation; s shows significant correlation
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Table 5 Correlative analysis of physiological traits and drought resistance index
. . . ﬂ%‘é ﬂ)%_é ?:5;:_7J(§'}
MRERER AR MERERER MEPEEEC MPEEEL HEEER 22 22 BRI ]
(BfF10d) (EF20d) (fEm7d) (ER14d) (EFE21d) (EF10d) (EF20d)  HLRiEk m*m&
Motk Chlorophyll ~ Chlorophyll Vegetation Vegetation Vegetation Canopy-air ~ Canopy-air Drought- i lul—h' h
Trait content content index index index temperature  temperature resistant ylet( 1
(10 d after (20 d after (7 d after (14 d after (21 d after difference difference index “fgfl. Pr use
flowering) flowering) flowering) flowering) flowering) (10 d after (20 d after © llcélency
flowering) flowering) fndex
MR R A ()R 10
d) Chlorophyll content 1
(10 d after flowering)
mhap R i (R 20
d) Chlorophyll content — —0.033 1
(20 d after flowering)
TWHR B (LSS 7 d)
Vegetation index (7 d  —0.103 0.225 1
after flowering)
HWH5 B (£ )5 14
d) Vegetation index —0.069 0.231 0.508 "
(14 d after flowering)
T HE $5 $ (FE 5 21
d ) Vegetation index  0.094 0.004 -0.221 -0.059 1
(21 d after flowering)
R - 2 %
Jii 10 d) Canopy-air 59 ~0.053 0.141 0.031 0.218 1
temperature difference
(10 d after flowering)
R - =R (1
Ji 20 d) Canopy-air 5, 0.061 -0.001 0.177 0.267" 0.175 1
temperature difference
(20 d after flowering)
I
BL B Droughtere- ¢ g 0.262 0.320° 0.213 -0.384"°  0.207 0.056 1
sistant index
P~ KA
F8 %1 Yield-high water — —0.188 0.243 0.189 0.121 -0.262 0.333" 0.111 0.811"" 1

use efficiency index
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Note: # # shows highly significant correlation; * shows significant correlation
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Table 6 Path analysis of phenotypic traits to drought resistance index

PR F O EDSEAC gy mi Y, GEMX, EMX, HX MY Y, @Y, iy
- Direct action  Pass X Pass X, Pass X, Pass X, Pass X; Pass X Pass X, Pass X,
tor coefficient
X, 0.201" -1.014 0.8210 0.299 9 -0.0034 -0.0020 0.004 4 -0.0335 0.127 4
X, 0.326"" 1.335 -0.623 6 -0.524 3 -0.0038 -0.0058 0.006 0 -0.000 4 0.144 0
X, 0. 165 -0.955 0.318 4 0.7329 -0.0015 -0.004 4 0.002 7 0.037 4 0.034 2
X, -0.423"" 0.017 0.2038 -0.3404 0.082 1 -0.0047 -0.0113 -0.1214  -0.2479
X; 0. 196 0.038 0.0527 -0.2043 0.1117 -0.002 1 -0.000 6 0.001 3 0.198 1
X 0.173 0.024 -0.186 6 0.3338 -0.1060 -0.0080 -0.0010 0.020 9 0.096 1
%¢ 0.539"" 0.435 0.0781 -0.0013 -0.0821 -0.004 7 0.000 1 0.001 2 0.1137
Xy 0.663"" 0.488 -0.264 7 0.3938  —0.066 9 -0.008 6 0.015 4 0.004 7 0.101 4

TE: o« fUFRANCHR S 5 » R

Note: * s shows highly significant correlation; * shows significant correlation
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Table 7 Path analysis of phenotypic traits to yield-high water use efficiency index

YEHIH T

T e COCREC g WX NN, ELY, GBS WY EEY WK
. il Direct action  Pass X, Pass X, Pass X, Pass X, Pass X, Pass X, Pass X, Pass X,
X, 0.201° -1.420 1.1962  0.4380  0.0098 -0.0106 0.0219  -0.0370  0.0538
X, 0.326"" 1.945  -0.8733 -0.7675  0.0125  -0.0312 0.0298  -0.0005  0.0608
X, 0.165 ~1.398 0.4459  1.0678 0.0042  -0.0239  0.0132 0.0414  0.0144
X, —0.423°°  -0.049 0.2854 -0.4960  0.1202 -0.0253 -0.0558  -0.1342 -0.1046
X, 0.196 0.204 0.0738 -0.2976  0.1636  0.006 ~0.003 2 0.0014  0.0836
X, 0.173 0.119  -0.2613  0.4863 -0.1552  0.0230  —0.0055 0.0231  0.0406
X, 0.539°" 0.481 0.1093 =-0.0019 -0.1202  0.0137 0.0006  0.0057 0.048 0
X, 0.663 0.206 -0.3706 0.5738 -0.0979  0.0249 0.0828  0.0234 0.0113

TE: w o AURADHRIE s + AR

Note: * s shows highly significant correlation; * shows significant correlation
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Table 2 Birth dynamics of tested varieties( lines)

" EIEEY 4 N o
’ ARCR) mE o ey Namberof B gy omp owan B
535 N Basic Turn green : : Growth
Varieties Emergence . Total stems  stems after ; Seedling Heading Mature .
No. . 8 seedlings e ) . period . . period
(lines) period T b b J72%/hm winter habits stage period d
" LE
1 2 0318 10 -02 387.0 490.5 459.0 03 -08 2 E 05 -30 07 -22 292
2 200707 -3 10 -02 450.0 643.5 558.0 03 -08 & 06 -03 07 -22 292
3 9589 -4 10 -02 324.0 565.5 549.0 03 -08 & 06 -01 07 -22 292
4 #2010 -8 10 -02 409.5 583.5 567.0 03 -08 R 06 —02 07 =22 292
5 B 15 (CK) 10 -02 450.0 670.5 654.0 03 - 08 & 05 -20 07 - 18 288
®3 @R KZHERK
Table 3 Agronomic traits of tested varieties( lines)
. B TR -
ik .. ZEIN I
=} E -, = 7! Ry
Fe unﬁ‘ (/% ) ] Spike *"‘“‘.ﬁ/ e B Fertile Grains i O R Bulk
Varieties Height Spike Shell . per Grain . .
No. . length Awn spikelets . Fullness Quality density
(lines) cm shape color T~ spike color
cm i A g/L
1 4 0318 73.0 5.0 KE H P 12.7 22.0 + & g 760
2 200707 -3 85.0 8.5 #IE H £ 19.7 50.0 + . g 750
3 9589 -4 102.0 7.0 I = o 14.7 46.3 + H i Jo 740
4 #2010 -8 107.0 7.5 i3I = b 17.3 37.3 + Ean i Joi 750
5 B 15 (CK)  95.0 6.5 Yy H K 13.7 20.7 - 41 {Zd5i 760
x4 #ik@M(R) T8
Table 4 Yield of tested varieties( lines)
) ok J EE % CK 14 ey
Ll hER(R) S %ﬂi' 1 joég . iﬁ cjzxX 1 P’.":th firdic
No. Varieties (lines) Pprke grain SLmerain ) omparec Wi Ranking
weight /g weight /g kg/hm CK// %
1 4 0318 1.16 45.8 3710 aA 30.18 2
2 200707 -3 2.00 46.0 3790 aA 32.98 1
3 9589 -4 1.98 40.0 3000 bB 5.26 4
4 #2010 -8 1.53 42.0 3031 bB 6.35 3
5 B Hr 1 5 (CK) 0.70 39.6 2 850 cC — 5

TENEFREAFRRZRLE (P <0.05) ; KEFRAFFRR2Z2MEE (P <0.01)
Note ; Different small letters mean significant difference( P <0.05) ;different capital letters show extremely significant difference( P <0.01)

HH 200707 -3 E#4 0318 Le MR B AL TG b fpkr (2] SR SRmE, 2 . TR b B phidt e S ik ()] 22
= KA ErEIR,2010,30(5) ;981 —985.
B 7 SRR , o BB A R 1 58 32.98% A 30.18% o (5 gy e s, o D I QS g M.

o PR, 35 PP AT AR HOA TP X A, T — 25 : ﬁ;z;%%}%ﬁﬁizmé b
N 4] & hitg BRI XITESE, 25, Bl N DR P R B R

AR EASHEOR G, 5T TR [T]. 28cm Rl 2009 ,37(8) :3524 —3525.

)BT FN (FR) Fo g a) 22 5 2 Ho -3 KAe iR E (5] Zh, m%, PO, 2. 12 NN EE a2 T R S

P N B TR, R g . IR 1. HAT R ,2016(11) :59 -62.

AR RSN SR PE AR S8, Tt — 03 S i [6] THEZE. /NEMESEREARMET ], Rl 5 K,2015,35(15)
BABABT AT (R ) FEANIA] AR B SA0 X RE 1 125 — 126.
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