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Research Progress of Abiotic Stress Responses in Wheat
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(1.Institute of the Industrial Crop, Shanxi Agricultural University, Taiyuan 030031, China;
2.Institute of Crop Sciences, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: Drought, salt, high temperature, and low temperature severely inhibit the process of plant growth and
development, and are the major environmental factors that limit agricultural production. In the long—term evolution process,
plants have formed a complex signal regulatory network to resist stresses. Stress responses involve the transmission of multiple
signals and the expression of multiple genes. After sensing the stress signal, plants undergo a series of changes at the level of
cells and the whole organism through complex signal transduction, thus adapting to the stress environment. Wheat is one of the
most important cereal crops in the world, and abiotic stresses severely restrict wheat production. In this paper, the signal
regulatory network of plant responding to abiotic stresses was briefly reviewed, and the research progress on genes, proteins,
transcription factors, and response mechanisms related to plant response to stresses such as drought, salt, high temperature,
and low temperature is summarized in sequence. Also, the recent advances in research on function and response mechanism of
wheat stress tolerance genes were introduced, and improvement of wheat stress tolerance by molecular breeding was
prospected, which provided theoretical basis and reference direction for wheat stress resistance breeding.

Keywords:plant; abiotic stress; signal regulatory network; wheat; stress tolerance gene

‘ W 25 0 Bk AT (A
" 3 1A :T,r

L A 28 o L2 B K P 2L L B b IS R

S0 B S R LR AN T B T 2 LA 5 5 6 e A

I 75 B #3 . 2024-12-25

E & T 7 R R AR R 500 H (202303021222044 ) 5 11 78 44 58 S A AR B3 00 B (20231.045) 5 L P8 40k K244 75 1
FRHIE R i3 H (2023BQ83)

& T8 A 4l s 0, BB ST 5L, ML, 32 B ST B PR D R R T 5 i 4 F B A SE , E-mail: rujingnal 993@163.com

BAS RS AIRIW, BT 5, 1, 35 S5 B 3 [ D RE A AT S5 0300 4 F 7 A 7T, E-mail : xuzhaoshi@caas.cn

45



Ll RTIRAE < /N2 A A 0 Tk o AT S

TAN S0 AE S, A 38 W AE S, AT TE 20 L
TR BEAT IR e A AR ) A 1 AR R (]
D", HEG, B2 MIE M S 5 005 Mg 98 0 #
EREES 2K —REYRED, FES Y
SEly 0 ) B IR AR T AR LEA A BT
HEH mRNAZGEA FazEH F il E
H B R 7 S A R4 il 2 5 AT LA Y 2
JE K 3 RS VA L X A ) A R DR A
T REWWEA, ERES 5 RSNG00 E
B S PRI AR S I A R AR R RN T R
P T TR R A A A AR LA B 9 2R
DA E G T TV AR R R 5 1 38 Y
W B2 AN A R AR .

e S I 1 REAE 5 2 D S 2 1 DX 3 0 A
JCPFR S AESE & e — R IR R 1 A 1, 2 A
Yorb e KB BEN ZE e 2 — o B 3% IR 77T L3R 39 AR
Z UL N R RIS, WY R R T B S
WY AP 2 B a0 B AR
T RE % i AL R E £ 1 TR 22 R L R TR
T 4% ik e PE JE M Wi TR AL, T8 R AN T A 8 T Ak
WAL, A A TR GG T 0 BRI 38 5T

kA Yiia
Abiotic stress

JHr 36 AH 5 FE PRI e 3K, U sl AH L 9 A B A b 45l
o7 M R R AR T 0 R A E . R RsR R
W e 3 DR RN B VOB AE R T A AR K R B U
JOKE A G B85 Jilp 301 %) e 17 5 T RS 7 EE EEAE .

W 5 BN W5 5, SR A B 5 Al
(77 A 8 TR R P Ca® KO i B AR B R 1
YR N ik 22 T s DR T 0 3k, DT 9 4 A 06 5
Rk, CABIREN, T5 8 A FE
LS 4 AR ON 3 R A 1 R 22 S
168 R (MAPK) 5 5 5 2812 : MAPK /it &
W15 5 % S IR AR 2 — A 7 2 10 2 1 i TR b K I
o7, YA 40 3 A2 A S W 36 N R 3 3 0% MAPK
WS K — ZR IR B R Ak R L LA 3 b 36 A
5 B 23 i W A AE O FE R A 2GR R IR AR 3 BT
52 B R MM Ca®' 9 CDPK (Ca® 4 #5025 1 %
i) 15 5 % S % 12 : CDPK fig flfi AREB/ABF %% 5%
PN 2 Ak, Joe 28 JR 5 W 30 AH DG S R i ik o 3B
3R Ca® 19 SOS 15 5 % T30 1% - 3 i 1 5+
PE O I Na* /H #5327 SOS1, I/ #5 B + - fily
SRR A 3 % (B 1),

TR . %

Drought, salt, cold stress, etc.

7/ !

[t fritecar i syt 1AL U 2 \

[ A5 fiCa?t. ROSH ]

[ﬁEE&&%Z&W&WMAPK%}

5% A FDREB. WRKY%§ ]

S i i 5 P eyl JHIRAEL W S BE (K RD 29 HSR%]

[

MAPKAS 5

AR JFiCa2+ 1 K fFiCa2+ 1l
Bl e it CDPKAF 51 i SOSAF 51 i

MKK1 CDPK

SOS2
)

MPK6 ABRE

MAPKK3 ABF

VAN AN VIR A WYAANY AN Vi A WV (A4 Ve

lants initiate physiological and biochemical

[ L1 3 A B2 A S AT 5% ]
P 1

responses to resist adversity

E1

490 A A 0 B 38 e 1 AL )

Fig.1 Abiotic stress responses in plants
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Fig.2 Hormone signal transduction under abiotic stresses
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Fig.3 Schematic diagram of plant response to drought stress
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Fig.4 Schematic diagram of plant response to salt stress
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Fig.5 Schematic diagram of plant response to heat stress
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Fig.6 Schematic diagram of plant response to cold stress
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