Bt e L Fw’ 2020,29(6):842-850
Acta Agriculturae Boreali-occidentalis Sinica

2% iR H 1 - 2020-06-02 doi:10.7606/].issn.1004-1389.2020.06.004
[ 25 W3 Bk < http: //kns. enki. net/kems/detail/61. 1220. S. 20200601, 1510. 022. html

T UMM IR AR IR R I 22 1 1008 e 8 5 1

Rk, 5 B KRR, RET,
i&%jﬁ\?9%]‘%%1’2,%ﬂ£§1*2’g& ﬂl&
(L PEACAMRL K2 A B BTN 71210052, AR A WP It s 0K /0 22 2 902 5 i A # R T AT S0
BRPGHYE 71210053, BRPGAFIL WA R IR A R PG 710016)

B OE TR R YU RN R e bR G 2R R A 5 A AR AR BRI E AR 2 S 5 i A AT
5 0 6 A R RS AN A AR K R RO . SRR WYL R (R /N 22 bR AR T S A TR R R AL A2 OK
Ja I S A K | R A TR R B R B Oy B R R R VO S B B R L b 2 A
TRBRET TR 2 1 R R N R T R AR B B C ZHW /O MIE 227 22 52 SR AU 0705-397 /< INDB” 2% 22 J5 AU A1
b X2 18 AR AT A OG0 S B L A S K BT 255 R AR X R R R 5T ko M R 2 R 2 B
Z IR AR ARG v AT KR S FL/F W JETR (¢ FETE A G 1R F] A5 5 4 BE fh 38 s
I 5E 45 28 TR T 530 228 A R RN 2 i s AR KR E BN R R RN 2 5T R TR B3 0% =, O it

19 2 3 BT PR B IR R /N 22 bR RT T2 — 2 A 05 20 ML A AR T R S M A T
REWR ORR/NZ BRI TR R RO R E

PES XS S512.1;S311 XEARESD A

INE SR E RO B 2 — AR R R
EEREZ S A EEZE X, FEf, b EZ
— AN KGR B T R B R R TR
e /N2 37 DR /N2 7 ORI BT g 48 R /N B
RE 1 AR 53 F) AR S A e A6 T 22 DX AR A
R SC B, T8 & 0 5 o A2 At /N 22 T B3
RATFABMREZ — . B, 5L F R RCh
INZEE R FE Dy 0 22—, Horb e S R T R Y
KA RS T MR B SR AL

RGN FZ S T8 KL B BOBI A 2 20 €5 5 A 7
o H/NE R R B /INZE B 1A SR R R R
KL%, BESERW R KL /INZZ | 5 8 B R R
A 4 I TR S W B, B B W E R
MR RAEE, BANEE ST R A
AT BRI T AR R (HH AT TRk
INE SRR L W B R E DR WL ARGE . B
BRIV E 5 A AR AR AR I SE AR A S X N A
S 5 IR AT VBT A B AT PR R X
WO R s REAR AR B A AR AR AR EE R A A

IFEEE:2019-08-23  {BEBH:2019-10-10

XEHE 1004-1389(2020)06-0842-09
X 7K & (leaf relative water content, RWC)
B RGEAHKS L (M S R IO S HOE 55) Il
R T M R R T R AR
LS i /DN A2 DCIa0x B i o <8 22 477 Dy o R e B
9 { AL KL/ I G5 FE R A o 9 2% 22 5 AR 245
FONFERE, M T 53R 8 M S Rk AR PR AR AR R
BN E AR 2545 B9 07 R I 5T T 5 B0 X A [R) RS R/
AR E R LAY /N 2 50 5 F B R
Or T HLH AR AT P2 L 2%

1 ##E5 7

1.1 iR RmEEE

P/ INE BN R RN FE T 5 32 o ol A
25 AR EE A RL , X R Sy B b /N 22 DX ) R
WEAT L RAMEES IR L ARKE TR
AARILL 1~10 S/ MERIR.

ST 2018— 2019 4F 78 P4 Jb A MR 47 K 2
R X S SR AT, e B — SR 7E 25 °C i
224 h, REAFF A BB T Bk, R

BB B R E AR5 E (2017YFD0300202) ; B 78 48 4% 12 e 8 A Mk 7 3 X7 27 A FH B [ 6108 22 K900 H (2018CXY-06)
FE—EE okl , B R ERARM: R ¥ Lk, E-mail : 1272945425@ qq. com
BEEE Ok 8.7 . L, 8802, TR F W EBYIE S FILH T . E-mail: ahzc2009@163. com



6 39

5 e e 25 - T R 30 60 AN ) RS R/ 22 T U AR K R RS

+ 843 -

FHHAE R 7 cm X 7 em X 7 cm HLE#BHFL 1Y
R AR A ST 2 1IRA . A
2190 g M 4 MR, I 3N EYFEEL
AN A 4 A3 16 R 1R o X B4 A Ak 3

LA 12 BT — A SR SR 2 0 X R AR
%, RECHE ARG, B K 17:00—22.00 #17
A EE L LI 1/3 Hoagland 7 Wi 58 HE %h 787K 43 .

*x1 #HiXHRESHNEEES
Table 1 Number and genetic background of tested materials
%5 (R3] 2R Bt AL 1 5
Number Material type Material and genetic background
1 *f I Control & 47 Jinmai 47
2 BRI (1) Colored wheat (blue) INDB
3 2 ARl & (2 64) Hybrid progeny pure line (purple)  ZHW/Pi4& 979 438548 ZHW/Xinong 979 hybrid progeny
4 Ze 22 Jr AR 4l & (25 {6) Hybrid progeny pure line (purple)  ZHW//IME 22 2238 J5 48 ZHW /Xiaoyan 22 hybrid progeny

%8 J AR 4l & (i f6) Hybrid progeny pure line (blue)

S

&

Z 38 Je AR 4l & G f5) Hybrid progeny pure line (blue)

b

Z 22 Ja At 4l & (#% (4) Hybrid progeny pure line (blue)
8 22 JE AR 4l & (45 46) Hybrid progeny pure line (purple)
9 TR /NFE (42 £8) Colored wheat (purple)

10 37 JE At 4l & (5 45) Hybrid progeny pure line (purple)

0705-39/INDB %32 J5 18 0705-39/INDB hybrid progeny
Lango/INDB %52 J5 18 Lango/INDB hybrid progeny

P44 109/INDB 422 5 ft Xinong 109/INDB hybrid progeny
Pk 109/ZHW 2232 )5 1% Xinong 109/ZHW hybrid progeny
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Fig. 3 Chlorophyll fluorescence parameters of different wheat materials
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Table 2 Proline content in different wheat materials

Jif R A 2/ g/ )

g0 Rk B s Proline mass fraction
Number Material and genetic background o F
Normal Drought
1 W 47 Jinmai 47 6.26 d 1 092. 40 de
2 INDB 24.54 b 158.21 e
3 ZHW/ P4k 979 %4 38)7 1% ZHW/Xinong 979 hybrid progeny 15.59 ¢ 7685.35 b
4 ZHW //ME 22 2232 548 ZHW /Xiaoyan 22 hybrid progeny 20.97 be 145.82 e
5 0705-39/INDB 2432 J5 % 0705-39/INDB hybrid progeny 5.91d 52.65 e
6 Lango/INDB Z4%Z J5 18 Lango/INDB hybrid progeny 24.90 b 4 491.79 ¢
7 P4 109/INDB 2422 J5 18 Xinong 109/INDB hybrid progeny 63.13 a 238.81 e
8 P 109/ZHW 232 J5 4% Xinong 109/ZHW hybrid progeny 20. 80 be 1 169.52 de
9 PUR 7.57d 10 393.36 a
10 ZHW/N1206 24.05 b 2 250.81 d

T & 15 A0 543 AR 0 e 2 R Ak B2 4 I SR T S . UM S AN TR SRR R R BRI 22 7 R 3 (P <<0.05) . R,
Note: Normal and drought represent the proline content of control group and treatment group respectively. Different letters after data in-

dicate significant difference among varieties at P<C0. 05. The same below.
2.6 AENEIERZEHBEXEDHF T2 I 6 3 B 2 ) A i R DG M (3R 3) . R

FHCHE AT 45 R R, BT Sk 5% NS EEYTTE B EKF B R + 30K 41 22 4k
NMSRZEMB R R EMH R, K50/ 5oL 0 5K AR (b i B oK s m R,
FHR 77K i (RWO) 22 [] 52 4 b 3 19 1E AH G , FLAH M R 7K o B A8 A X 5 K 5 BTG 5 IR 3 T
KRB A R o0, 782, MM A MR K = BHER =SB K.
(RWO) 55 /K 5 BT 2 4 28 50 o 40 450 I 24

*3 RENEHEFEGEEY

Table 3 Relevance of different parameters

o Ak it ax o AR
S Soil moisture RWC F./F. ETRC(I) ETRCI) q® qN L S
Parameter Chl mass Proline
content ) )
fraction  mass fraction
RWC 0.782** 0.5427 0,474~ 0.649" " 0.583" " —0.248 —0.831** —0.851""
Fy/Fu 0.631"" 0.542" 0.245 0.578** 0.565" " —0.296 —0.410 —0.313
ETRCI) 0.643" " 0.474" 0.245 0.686" " 0.686"* —0.552" —0.427 —0. 296
ETRCI) 0.746" " 0.649** 0.578"* 0.686"" 0.939" " —0.396 —0.668"" —0. 395
q" 0.695" " 0.583" " 0.565" 7 0.535" 0.939" " —0.196 —0.613*" —0.381
g\ —0.494" —0. 248 —0.296 —0.552" —0. 396 —0.196 0.219 0. 264
B E TR
l;l[j%% or B —0.489" —0.831"* —0.410 —0.427 —0.668" " —0.613" " 0.219 0,774~
Chl mass fraction
Hﬁﬁw&bﬁiﬁ%{ —0.493" —0.851** —0.313 —0. 296 —0.395 —0. 381 0. 264 0.774"*
Proline mass fraction
SRR
Survival rate after 0.513" 0,848 " * 0. 397 0.419 0.641** 0,573*" —0.217 —0.852"" —0.793" "
rehydration

TR = 75 R 500 106 3 KF .

Note:“ % , * * ” indicate significant differences at 0. 05 and 0. 01 level, respectively.
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Effects of Drought Stress on Development of
Different Colored Wheat at Seedling Stage

ZHANG Jianlong', YI Ke',ZHANG Yilan',ZHAO Yidi' ,CHAO Manning'*,
TAN Hongbin®, SUN Fengli'*, XI Yajun'* and ZHANG Chao'**

(1. College of Agronomy, Northwest A&F University, Yangling Shaanxi 712100, China; 2. Key Laboratory of Wheat
Biology and Genetic Breeding, Ministry of Agriculture and Rural Affairs, Yangling Shaanxi 712100, China;
3. Shaanxi Provincial Seed Industry Group Co. ,Ltd. ,Xi’an 710016, China )

Abstract The identification and utilization of excellent germplasm resources are the basis for plant
breeding and analysis in the molecular mechanism of drought resistance. For screening materials with
excellent drought resistance, we conducted a phenotypic analysis in development of different colored
wheat under drought stress, and determined physiological and biochemical indices. Among different
colored wheat materials under severe drought stress,significant differences were shown in plant phe-
notypes,survival rates after rehydration, relative water in leaves, chlorophyll mass fraction, proline
mass fraction and chlorophyll fluorescence. Several indicators showed that two materials including the
‘ZHW’/*Xiaoyan 22’ and ‘0705-39’/¢INDB’ hybrid progenies had better drought resistance. The
survival rate after rehydration was significantly correlated with the leaf relative water, proline, chlo-
rophyll contents. And the leaf relative water content was significantly correlated with the F,/F,,,
ETR, and ¢°. Drought-resistant phenotype analysis and the examination of physiological and bio-
chemical indicators showed that drought stress significantly affected the growth and development of
different colored wheat at the seedling stage, but it had significant differences in drought resistance
among varieties. As a result, two wheat materials with good drought resistance could be identified by
screening, which could be used for further analyzing the molecular mechanisms of drought resistance
for wheat breeding in dry areas.

Key words Colored wheat; Germplasm resources; Drought stress; Chlorophyll fluorescence;

Drought resistance identification
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