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Plant growing status of different wheat accessions before and after drought stress treatment and after rewatering
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Fig. 2 Drought tolerance performance of different wheat genotypes
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Fig. 3 K’ content percentage against control in different wheat genotypes at different drought stress time
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Fig. 4 Soluble sugar content percentage against control in different wheat genotypes at different drought stress
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Fig. 5 MDA content percentage against control in different wheat genotypes at different drought stress time

600 -
500
. 400 | B8R F10
2 amEs
% 300 B ﬂfgﬁgﬂs
200 8)(|%42
a8 R2000
100 aii57936
0
2 4 6 8
EhiaetE)/d

6 EMEARREREARE/NMNEEERE ProdE G XTRATELH)
Fig. 6 Free proline content percentage against control in different wheat genotypes at different drought stress time

B 98



5 2016,34(22)

2,

3 g

JINZ TR S R O 0 — B /NPT R A PN, 2R
7 4 SR TR SRS R 4 /N2 R B9 I8 1 R YT ) SRR
e R e B & B, S S R T B Pro KT A MR AL
b Y 5 R 5 S AR UGB 1 . A ST FE T SR R 22 5
s b R R KB I e R B, K N R R
38 SESE T3 22, T A2 52 P )l P K B AR A A /N, 3
5 — 7 T AR S e K% T /N2 Rl 4 A2 A E PR
PR o A5R B 55 A 5 2 a3 AR SR A 28 i F 9 K
K] BES SRR A B R 20 (BADH) i P 5
FAg it Pro B, IR AMITE I A & AL S8 5544 T LK
AR E T H Pro & i 5 R A S EAHG i — 4
VLI K i 5 S e PR AT AHOCHE . HLARAE S e oY
S R R AR BRI B, BRI E S EOMDA i
B AR S A R MDA B3N R B A TN
Bl X S AT B4 R — 3k, R TN 5
FHH A MDA XA 2 e bs b HA —3tk. teAh, 4
AERE PRI 2k GOMYBS 5 5 7, S5 R IR R A P MDA 5
i i E AR R W SRR, PR ST ik /N 19 TaU-
BAFEMRIRN MDA #5874 AL 2 | ifE—25 501 2 9 TaUBA
FUA SRR R B R A2 07 X R R H S R e A
FERRAA P A P v b 2 B AR AR 98 & B, e e e M
it SR R EREC R Y, LR LTI, Pro vV
FEAT MDA W] LIE R i AR bR R A2 B, K A b S5 4
Vit B RR ARG (HAR LA A R Y A 5. R AEE
XRG4 SERA TR RTINS SCR FH 248 bR 2 & 041
B 5000 R 2 e M B AT 25 A PP . RS [R5
BT 4T b5 5 /NAE SR MR RE 22 1R AR DG, HoA Bl i B
W

4 g

I X 504>/ N2 PR T S0 AR B G e 2 34
PR S/ INAE ARl . 207 TR BT AT PR LR T EE R PR
SRR T T AR BT R i 0 i SR LA i
Xof TS S DG A BRI SE FNGETH I3 , A5 /N2 i 0T 5
PES A B ER K ATV & Pro % i 5L IEAR DG OG R , 55 MDA
FR R MDA ARGHE AT o HAR ARy g 5 i A B R
IR

£330k (References)
[1] Wang X, Vignjevic M, Jiang D, et al. Improved tolerance to drought

stress after anthesis due to priming before anthesis in wheat (Triticum
aestivum L.) var. Vinjett[J]. Journal of Experimental Botany, 2014, 10:
1-16.

[2] Wang W, Vinocur B, Altman A. Plant responses to drought, salinity
and extreme temperatures: Towards genetic engineering for stress toler-
ance[]J]. Planta, 2003, 218(1): 1-14.

(3] E-bum, B, AT, B /NEPTR AR SR TR LR

SCIENCE & TECHNOLOGY REVIEW

PR A DCIRBE AT, rh AL 2F, 2007, 40(11): 2452-2459.

Wang Shiqiang, Hu Yingang, She Kuijun, et al. Gray relational grade
analysis of agronomical and physi—biochemical traits related to drought
tolerance in wheat[J]. Scientia Agricultura Sinica, 2007, 40(11): 2452~
2459.

[4] HPZ e, ookl BRWY 2, & /NP AR BAE AL RN 0 T A M)A E 5T

RS H ). Bl AFR, 2006, 15(3): 5-17.
Shao Hongbo, Liang Zongsuo, Shao Mingan, et al. Progress and trends
in the study of anti—drought physiology and biochemistry, and molecu-
lar biology of Triticum aestivum[J]. Acta Pratacul Turae Sinica, 2006, 15
(3): 5-17.

[5] Bk, 8, IRECE, 4. JLAS/ DR AL T R 4 B
HEBFEARAMIT[D]. 22 2AEDA4I, 2009, 29(2): 319-323.

Yin Guixian, Wang Jin, Xu Huijun, et al. Drought tolerance test and re-
lated seedling stage of physiological indexes analysis at several wheat
genotypes[J]. Journal of Triticeae Crops, 2009, 29(2): 319-323.

[6] Dhanda S S, Sethi G S, Behl R K. Indices of drought tolerance in
wheat genotypes at early stages of plant growth[]]. Journal of Agronomy
and Crop Science, 2004, 190(1): 6-12.

[7] Araghi G S, Assad M T. Evaluation of four screening techniques for
drought resistance and their relationship to yield reduction ratio in
wheat[J]. Euphytica, 1998, 103(3): 293-299.

[8] Mardeh A S S, Ahmadi A, Poustini K, et al. Evaluation of drought resis-
tance indices under various environmental conditions[]]. Field Crops Re-
search, 2006, 98(2): 222-229.

[9] Winter S R, Musick J T, Porter K B. Evaluation of screening tech-
niques for breeding drought- resistant winter wheat[J]. Crop Science,
1988, 28(3): 512-516.

[10] AL, BRIEFH, 2546, 45, T b il T YR f Rk 5

1. A= AR, 2004(2): 10-14.

Du Jinyou, Chen Xiaoyang, Li Wei, et al. Expression and regulation
of genes induced by drought stress in plant[]J]. Biotechnology Bulletin,
2004(2): 10-14.

[11] 2484, AR5, BEANE . LI 5 ARG/ N R R 5 3
TG BT Y. AP AETEAAR, 1992, 18(1): 37-44.

Li Dequan, Zou Qi, Cheng Bingsong. Osmotic adjustment and osmoti-
ca of wheat cultivars with different drought resistance under soil
drought[J]. Acta Phytophysiologica Sinica, 1992, 18(1): 37-44.

[12] Peng Yanhui, Zhu Yafang, Mao Yongqiang, et al. Alkali grass resists
salt stress through high [K'] and an endodermis barrier to Na+[J]. Jour-
nal of Experimental Botany, 2004, 55(398): 939-949.

[13] Francisco R, Martin S, Walter G, et al. Genetic selection of mutations
in the high affinity K* transporter HKT1 that define functions of a
loop site for reduced Na" permeability and increased Na+ tolerancel]].
Journal of Biological Chemistry, 1999, 274(11): 6839-6847.

[14] Venema K, Belver A, Marin—Manzano M C, et al. A novel intracellu-
lar K'/H" antiporter related to Na'/H" antiporters is important for K*
ion homeostasis in plants[J]. Journal of Biological Chemistry, 2003, 278
(25): 22453-22459.

[15] Rus A M, Estai M T, Gisbert C, et al. Expressing the yeast HAL1
gene in tomato increases fruit yield and enhances K*/Na® selectivity
under salt stress[J]. Plant, Cell & Environment, 2001, 24(8): 875-880.

[16] Maraghni M, Gorai M, Neffati M, et al. Differential responses to
drought stress in leaves and roots of wild jujube, Ziziphus lotus[]]. Ac-
ta Physiologiae Plantarum, 2014, 36(4): 945-953.

[17] FREL, Bess, Te0, 55 . R FETIA LA B R PP

99 Im



2,

#5R 2016,34(22)

SCIENCE & TECHNOLOGY REVIEW

FATAMESHTT]. REFF, 2014, 33(5): 667-673.

Qiao Yake, Yang Xiaogian, Qiao Xiao, et al. The correlation of
drought-resistance evaluation between agronomic traits and physiologi-
cal indexes of wild and cultivated soybean[J]. Soybean Science, 2014,
33(5): 667-673.

(18] BARF S, AHE, SRAUR, 45 /KT WhE R A& B /N A e S E

FIRE G BRSO SER]. VR4, 2009, 35(4): 724-732.
Hu Mengyun, Li Hui, Zhang Yingjun, et al. Photosynthesis and relat-
ed physiological characteristics affected by exogenous glucose in
wheat seedlings under aater stress[J]. Acta Agronomica Sinica, 2009,
35(4): 724—732.

[19] Thi P, Ha T. Physiological responses of rice seedlings under drought
stress[J]. Journal of Science Development, 2014, 12(5): 635-640.

[20] SRWIZE, #REE, SRR AL . PR T AU AL B bR K7

BN T EARALRIE, 2001, 34(3): 260-265.
Zhang Mingsheng, Tan Feng, Zhang Qitang, et al. Physiological indi-
ces for rapid identification of sweet potato drought resistance and se-
lection of methods[J]. Scientia Agricultura Sinica, 2001, 34(3): 260—
265.

[21] Karatas I, Oztiirk L, Demir Y, et al. Alterations in antioxidant enzyme
activities and proline content in pea leaves under long—term drought
stress[J]. Toxicology and Industrial Health, 2014, 30(8): 693-700.

[22] TME, BI85, SEMR, & KREEBERE S 5T P RO RR 5o i K
QTLERL[)]. o E/KFERI, 2008, 22(5): 477-484.

Wang Hui, Cao Liyong, Guo Yuhua, et al. Correlation Analysis and
QTL mapping of some physiological traits related to drought resistance
in rice[J]. Chinese Journal of Rice Science, 2008, 22(5): 477-484.

[23] R, WRLE =, XIEAA, 55 . POgUs e R Rh BT IR0 Ak Y 2 PR AR

i e K HG AL 540 PR AR 241, 2005, 18(5): 529-533.
Cheng Jiangfeng, Pan Xiaoyun, Liu Yibai, et al. Physiological index of
rapid identification for drought resistance of rice germplasms and their
genetic backgrounds(J]. Southwest China Journal of Agricultural Sci-
ences, 2005, 18(5): 529-533.

[24] ARHIF, T Iy, FRUEA, . T RIPEXRE A/ NE SR A
FRRFYERYRZIRLT. P EAR R, 2015, 31(12): 6-11.

Song Xinying, Zhang Yumei, Zhang Hongsheng, et al. Effect of drought
stress on physiological characteristics in different winter wheat seed-
lings. Chinese Agricultural Science Bulletin, 2015, 31(12): 6-11.

[25] BALLA, SRAREE, Besisl, 5. /NS A LRI SR bRT T ). A8
YIRAE TR, 2007, 8(1): 76-81.

Zhao Hongmei, Guo Chengjin, Duan Weiwei, et al. Studies on evalua-
tion indices for drought resistance capacity in wheat varieties[J]. Jour-
nal of Plant Genetic Resources, 2007, 8(1): 76-81.

[26] & s, LR A= A3 5 M. bt T E AR R D A,
2000: 302-311.

Lu Rukun. Soil Agricultural chemical analysis[M]. Beijing: Agricultur-
al Science and Technology Press, 2000: 302-311.

[27] FhRE, BASRUL, WARES, S5 A BERF S BOR(M). B vEER
MEHE A Rk, 2004: 126-131, 136-137.

Sun Qun, Hu Jingjiang, Cao Cuiling, et al. Research technology of
plant physiology[M]. Yangling: Northwest Agriculture and Forestry Uni-

I 100

versity of Science and Technology Press, 2004: 126-131, 136-137.

[28] ZE& . A AR BA AL S AR R M. dbae: = 4508 L,
2000: 195-197.

Li Hesheng. Plant physiological and biochemical experiment principle
and technology[M]. Beijing: Higher Education Press , 2000: 195-197.

[29] 4R %5 . AHY) A A SRR M. LAt P EARO R Rk, 2000: 161~
162.

Zou Qi. Plant physiology experiment guidance[M]. Beijing: China Agri-
culture Press, 2000: 161-162.

[30] Blum A, Ebercon A. Cell membrane stability as a measure of drought
and heat tolerance in wheat[J]. Crop Science, 1981, 21(1): 43-47.

[31] Talebi R, Fayaz F, Naji A M. Effective selection criteria for assessing
drought stress tolerance in durum wheat (Triticum durum Dest.)[]].
General and Applied Plant Physiology, 2009, 35(1/2): 64-74.

[32] Bowne J B, Erwin T A, Juttner J, et al. Drought responses of leaf tis-
sues from wheat cultivars of differing drought tolerance at the metabo-
lite level[J]. Molecular Plant, 2012, 5(2): 418-429.

[33] Ashraf S, Shahzad A, Karamat F, et al. Quantitative trait loci (QTLs)
analysis of drought tolerance at germination stage in a wheat popula-
tion derived from synthetic hexaploid and opata[J]. Journal of Animal
and Plant Sciences, 2015, 25(2): 539-545.

[34] EREE, TR . S e X Eh i S UERRISEMAR R A AL
B4R, 1998, 24(2): 131-135.

Hou Caixia, Tang Zhangchen. Influence of K* to the accumulation of
glycinebetaine of spinach under NaCl stress[J]. Acta Phytophysiologica
Sinica, 1998, 24(2): 131-135.

[35] FLARFTE, HoAlr, S/NT, 55 HE R R A AR SO SR GO

WRIERI. TEYS4H, 1996, 22(4): 392-398.
Niu Fuxiang, Hua Xixin, Guo Xiaoding, et al. Studies on several phys-
iological indexes of the drought resistance of sweet potato and its com-
prehensive evaluation[J]. Acta Agronomica Sinica, 1996, 22(4): 392-
398.

[36] Chen T, Li W, Hu X, et al. A cotton MYB transcription factor, Gb-
MYBS, is positively involved in plant adaptive response to drought
stress[J]. Plant and Cell Physiology, 2015, 56(5): 917-929.

[37] Li X, Zhang S, Ma J. TaUBA, a UBA domain—containing protein in
wheat (Triticum aestivum L.), is a negative regulator of salt and
drought stress response in transgenic Arabidopsis[J]. Plant Cell Re-
ports, 2015, 34(5): 755-766.

[38] TKBAA:, 52840, Wi, 5. H BRI i R OKER KB 5 )
HEAPTREERCRD]. P ELOERRE, 2004, 37(1): 152-156.
Zhang Mingsheng, Peng Zhonghua, Xie Bo, et al. Relationship be-
tween water loss rate of cutting leaves and osmotic regulators under
water stress and drought resistance in sweet potato[J]. Scientia Agricul-
tura Sinica, 2004, 37(1): 152-156.

[39] FMEF, (EHFRE, FAGEER, 55 . AN[R)RE R BLR S AL S A 45

W) AP, 2015, 16(1): 37-44.
Wang Yanping, Ren Haixiang, Sun Xiaohuan, et al. Comprehensive
evaluation on drought resistance of different soybean cultivars at flow-
ering—podding stage[J]. Journal of Plant Genetic Resources, 2015, 16
(1): 37-44.



RHESIR2016,34(22) &
S

Correlation analysis of four physiological indices with drought-
tolerance during wheat seedlings stage

YIN Guixiang, ZHANG Pingzhi, SHE Maoyun
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Hefei 230031, China

Abstract To reveal the relationship between the drought-related physiological indices and the drought—tolerant performance, 50 wheat
landrace and elite accessions in total from inland and abroad are used for screening the drought—tolerant wheat germplasm during the
seedling stage followed by a statistical analysis for the drought tolerant potential and the four physiological indices including the leaf
potassium (K"), the soluble sugar, the malondialdehyde (MDA), and the proline (Pro) content. The screening result shows that the seedling
survival differs dramatically after desiccation. Among them, Chuanmai 42, Xinong 2000, and Zhouyuan 936 show a high survival rate of
over 65%, with the rest lower than 42%. The 4 physiological indices are determined for the above three high drought—tolerance wheat
accessions and three low drought—tolerance ones (Kefengl0, Chinese Spring and Yumai 9676) selected at random. Correlation analysis
shows a positive relationship between the drought resistance and the leaf K*, the soluble sugar, and the Pro levels while negative in terms of
the MDA content, which implies a high correlation between the four selected physiological indices and the drought-tolerant performance.
Keywords wheat; drought resistance; physiological indices; survival rate; correlation analysis
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