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Water-saving physiological characteristics and comprehensive evaluation
of new wheat varieties (lines) in northern winter wheat region

ZENG Zhan-kui, WANG Zheng-hong, WANG Li-ming, PANG YU-hui,

HAN Zhi-peng, GUO Cheng, WANG Chun-ping
(College of Agriculture, Henan University of Science & Technology, Luoyang, Henan 471003, China)

Abstract; In order to study the water-saving physiological characteristics and the selection of water-saving va-
rieties of new wheat varieties in the northern winter wheat area under different irrigation conditions, 30 representa-
tive wheat varieties (lines) in the northern winter wheat area were studied. The main physiological and agronomic
traits were analyzed under water-saving treatment and normal irrigation conditions. The results indicated that, the
Normalized Difference Vegetation Index (NDVI) of different wheat varieties (lines) had significant differences in
different growth stages after jointing stage. The NDVI at the heading stage had an inflection point, which ensured
water supply during this period and was beneficial to prolong leaf function period. Under different irrigation condi-
tions, the variation coefficients of NDVI, leaf area index and light interception were different. Compared with other
traits, the generalized heritability was lower, which was 48.61%, 58.51% and 72.84%, indicating that it was
greatly affected by the environment. From the gray correlation analysis, it was seen that NDVI, canopy temperature
and light interception were highly correlated with yield, these traits were in the forefront. Under normal irrigation
conditions, the best varieties (lines) were; CA0391-1, Zhongmai 998, Nongda 211, Zhongmai 175, CA0958,
Zhongyou 206, Nongda 5181, Hangmai 247, CA1146, Zhongmai 818 and Jingdongl7. Under water-saving treat-
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ment, the best varieties (lines) were: Zhongmai 175, Zhongmai 818, CA0391—-1, CA1091, Zhongyou 206 and
Lunxuan1690. Therefore, the effect of drought stress on wheat can be judged according to the NDVI value. NDVI,

canopy temperature and light interception were used as indicators to evaluate the main traits of drought resistance.

With the drought-tolerant wheat breeding, CA0391-1, Zhongmai 175, Zhongyou 206 and Zhongmai 818 can be

used as drought-resistant breeding parents.

Keywords: wheat varieties ( lines) ; normalized difference vegetation index; drought resistance evaluation;

northern winter wheat region
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Fig.1 Trends of NDVI with cultivars (lines) under

different conditions
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Table 1 Basic statistics of traits of wheat varieties (lines) under different treatments
PER IEH W Full imigation K HEBE Limited irrigation
TrAait S E bR 5 R AL A2 S i S E bR 5 R AL A2 S u
Mean SD CV Range Mean SD CV Range

NDVI 0.8149 0.0153 0.0189 0.7773~0.8470 0.6823 0.0473 0.0694 0.5746~0.7736
GC 0.0030 0.0002 0.05 0.0026~0.0033 0.0015 0.0002 0.16 0.0011~0.0024
CT 26.0094 0.7625 0.0293 24.1000 ~27.2500 28.3403 0.8544 0.0301 26.7000 ~30.4500

CTD 8.8097 1.0961 0.1244 6.2000~10.4500 5.2758 0.8567 0.1624 3.8000~7.0500
LAI 5.1655 0.3498 0.0677 4.3500~5.6600 4.0455 0.3618 0.0894 3.1700~4.7200
Chl 55.0833 2.4425 0.0443 50.7500~ 59.3000 56.2516 2.4441 0.0434 52.5667 ~ 63.6500
LI 93.7471 1.1086 0.0118 91.6400~95.6100 89.8558 2.4717 0.0275 81.7600~93.2600
Bio 224.8181 29.4869 0.1312 175.5300~281.0000 205.6935 25.8240 0.1255 161.1000~270.5100
H 83.7803 9.2657 0.1106 67.5000~103.8300 70.6171 7.9116 0.1120 57.1700 ~89.5000
KNS 32.1913 3.4949 0.1086 26.8000~41.2300 30.9506 2.1485 0.0694 26.5800~35.6000
SN 543.7768 72.4558 0.1332 375.0000~618.2500 494.6100 53.9940 0.1092 358.7500~ 583.7500

TKW 43.8184 4.4274 0.1010 35.0900 ~ 52.6900 40.9452 4.4658 0.1091 32.6300~51.1100
Y 9043.8360 836.3513 0.0925 7163.7400~10581.1400 6569.5158 573.5391 0.0873  5537.2800~7785.0900

TE :NDVI A — 88 GO M3 228 5 CT ORI ; CTD - SUER 22 ; LAL MR BUR B ; Chl s AR 5 4k LL U HGR; Bio: AL 44 H

PR s KNS : BRI SN A4 TKW : TORLHE ; Yield : 7B, I,

Note : NDVI:; Normalized difference vegetation index; GC: Ground cover; CT: Canopy temperature; CTD:Canopy temperature depression; LAlL; Leaf

area index;Chl; Chlorophyll content;LI; Light interception;Bio: Biomass;H: Height; KNS: Kernel number per spike; SN: Spike number; TKW . 1000-

kernel weight; Y: Yield. The same below.

R2 ARERLETMERT(F) ZHERKE
BEMEMBEEHEE
Table 2 Significance and heritability test of various traits of

wheat varieties (lines) under different irrigation treatments

FE A A X
wE  OHEEm Qb3 Qb

Mk Repeat  Genotype Treatment GenotypeX jf%

Trait treatment H?

F {4 F i F {4 F i
F value  F value F value F value

NDVI 790" 26.44"" 544220" " 26.87° "  0.4864
GC 343% 2876 " 19722.82** 19.69**  0.5851
CcT 1.72 463" 573.09" 516" 0.4128
CTD 0.12 3.05" "  509.38" "  2.69"" 0.5093
Chl 0.38 41.85** 99.95"* 18.22"*  0.6915
LAI 0.62 14.11* " 1326.56* " 4.89** 0.7284
LI 1.60 21.83" " 1057.56" " 14.15"*  0.5955
Bio 2.35 33.20" " 168.70" " 24.78"*  0.5651
H 3.46% 241.98"* 4350.56* * 16.57**  0.9357
KNS 2.00 11.15**  32.18* " 8.67" " 0.5394
SN 0.16 97.58" " 464.82" " 30.43**  0.7604
TKW 2.03 72.87** 251.01"" 13.75**  0.8394
Y 377 36.62" % 4427.85** 12.26"*  0.7440

T, x MIFORTE P<0.05 Fl P<0.01 K HER B,
Note: * , * * indicate significantly difference at P<0.05 and P<

0.01, respectively.
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Table 3 Gray correlation and ranking with agronomic

traits and yield of wheat in filling stage

TERHER Full irrigation 57K Limited irrigation

24 AEEBLETMEERM(R) AHNKELE

AiEH

HIZ 4 /A2 A iRl (22) ] A 40 S I8 B 7 A
AL FEIE AL PR, CA0391 -1 YK 5, 5CHK JiE
7 0.8370, 7E i /KA PR T o0 0.8228 , 13 175 TEIEH
TEEAL P T (9 K €8, G K B2 Oy 0.8207 , 76 15 /K A 1R
0.8333, 4K 5181 1E 5 JHEMEAL T A9 K €2, 516k
B4 0.8130, £ 15 K AL R 4 0.7650, )t 206 #£1E
HHEIRAL R T (K 0 0C IR B Ry 0.8140 , 78 19 7K Ab 3
oM 0.8170, WP 22 818 7E 15 FEMEAL BT 1Y K €8 ¢
BCRE S 0.8057, 7€ 19 /K AL BE R 4 0.8311; H
CA0391—1 7E 1E & HE WAL FE R {7 55 — {7, 777K

ﬁj?: XHE R R AEPRR AL TEE A7, 22 175 FE 1 KA R (9 K 44,
o Comaion St Conruon__Sot DRI JE A0, 78 I A AL SR T4 U, R
cr 0.7616 4 0.7957 2 K 5181 FEIE B AL HE R A T8 -, 76T /K b

OHCOMR e OMM 3R P, o0 206 £EIEHMEBARTE T (T
SN 0.6900 9 0.7457 5 TR KA R A TEE A, T EE 818 TEIEH i

KNS 08T 80T e bR A, 0 KA BT
H 0.6424 12 0.7359 8 CA0391-1 FhZ2 175 . Fh1f 206 Fih 22 818 iX 4 /N §h b

v s : (I (FR) TEAIFIVE R AL 3R A AR €0 0GB 3 #4785, FLIK
Bio 0.6845 10 0.7089 1 JF AR , Ud B AR At Fl (R ) T 7, 31X 4 AN A
ol 0o 1 oo 12 (F) LA HERI R I L ERE AT 2 B

T4 AEEBLETINEERM(R) ANKEXBEESH
Table 4 Gray correlation and ranking with wheat varieties (lines) under different treatments
SRR (R) TERHERE Full Irrigation oyt K FEEHE Limited Irrigation
Variety (line) FBERE Correlation HEF Sort Variety KBEEF Correlation HE)F Sort
CA0391-1 0.8370 1 H12 175 Zhongmai 175 0.8333 1

1 998 Zhongmai 998 0.8280 2 H1% 818 Zhongmai 818 0.8311 2
4¢K 211 Nongda 211 0.8225 3 CA0391-1 0.8228 3

ti2 175 Zhongmai 175 0.8207 4 CA1091 0.8197 4

CA0958 0.8175 5 ) 206 Zhongyou 206 0.8170 5

H14f 206 Zhongyou 206 0.8140 6 #1E 1690 Lunxuan 1690 0.8124 6

4K 5181 Nongda 5181 0.8130 7 5411 Jing 411 0.7869 7

ffi% 247 Hangmai 247 0.8086 8 th 4 1062 Zhongmai 1062 0.7828 8

CA1146 CA1146 0.8065 9 4K 5181 Nongda 5181 0.7650 9

H 7 818 Zhongmai 818 0.8057 10 #1% 987 Lunxuan987 0.7649 10

4 17 Jingdong 17 0.8030 11 Wi 415 Zhongmai 415 0.7601 11
1% 1690 Lunxuan 1690 0.7940 12 CA0958 0.7599 12
CA0493 0.7880 13 54 17 Jingdong 17 0.7522 13

"l 335 Zhongyou 335 0.7854 14 JEET 0045 Beijing 0045 0.7485 14
CA12092 CA12092 0.7825 15 4K 211 Nongda 211 0.7469 15
U4 22 Jingdong 22 0.7752 16 CA1146 0.7467 16
i 12 Zhongmai 12 0.7712 17 i 14 Zhongmai 14 0.7465 17
3 14 Zhongmai 14 0.7664 18 CA1152 0.7465 18

#1% 987 Lunxuan 987 0.7634 19 CA12077 0.7453 19

4L 57 0045 Beijing 0045 0.7616 20 {335 Zhongyou 335 0.7428 20

5t 411 Jing 411 0.7536 21 4 85 Jingdong 8 hao 0.7417 21
H12Z 1062 Zhongmai 1062 0.7526 22 CA0493 0.7416 22
CA12077 0.7509 23 HU4 22 Jingdong 22 0.7368 23

57 9428 Jing 9428 0.7504 24 H13 12 Zhongmai 12 0.7298 24
"2 1197 Zhongmai 1197 0.7503 25 H17Z 998 Zhongmai 998 0.7222 25
CA1091 0.7410 26 1 9507 Zhongyou 9507 0.7120 26

F1% 415 Zhongmai 415 0.7204 27 i 247 Hangmai 247 0.6941 27
4 8 %5 Jingdong 8 hao 0.7203 28 CA12092 0.6882 28
CA1152 0.7188 29 H1 2 1197 Zhongmai 1197 0.6800 29

H4f 9507 Zhongyou 9507 0.6938 30 AL 9428 Jing 9428 0.673 30
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