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Abstract ; Sugarcane is a worldwide important crop for sugar and bio-energy, and play a key role in sugar
industry. At present,its planting area is decreasing and presenting a trendency that the planting regions are moving to
poor environments such as high altitude and barren land. As a result, the crop are suffering more and more serious
stress , which vastly impacts the growth and yield formation of sugarcane variety. Improving sugarcane yield in various
stress environments has become an important challenge for sugarcane industry. Corp breeding history demonstrated that
the best way to solve these questions mentioned above was breeding and extending these varieties with high resistance
to stress. In order to provide some directions for sugarcane resistant breeding, the bio-chemical and physiological
mechanism involved in harm and resistance to various abiotic stress,such as low temperature , drought , salt ,heavy met-
al ,were summarized ,and the research progress of resistant gene to abiotic stress was also reviewed in this paper. The
aim of this work was to offer a systemic and precise description for the studies on resistance to abiotic stress of sugar-
cane and proposed some thoughts and strategies on resistant variety breeding of sugarcane. These knowledge can
proved some references for making research direction ,resistance mechanism research and resistant variety breeding.
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Gy T 25 IR R F R B H 5K 4 T R B A
rn AP PIAH G, [RIBT, F. A. Rodrigues 261800 1 )
IR M T 52 a R 3575 ANk, 4t
%) 1670 4~25 5 F R FEH , Horp LRIk IR AT
1038 A, T 1A 3k 1Y 2 AT 632 A, 1 BF i 26 L [A]
S5 H PR EMIE ., F. R. Rocha %™ 5]
MFE AT T R FRE R A ZFIHET T
SUCAST Bt % . G. Zhou 25" F1] F 85 11 Jt XL 1) H,
TR S AR AT T R A N A R Rk
SR — A5 5 a5 U0 56 59 R R0 R
22 kD, A. Gentile 25" FI| I i1 38 52 0 77 4% AR 53 #r
[R5 R 5 fh miRNA RikKE 245, LR
20 22 FRIKAY miRNA | EH PCR & FHL, ik SE L[4
S 5N F s R AT
AR, R SR O R T T
X7 T B AH A ST

IR, J. W. Park %1 I 5% 5% 24024 43 1 KR [l
Tir SR H R i o Xt AU Tk Pl 30 %y ) 17 22 S, o W e BRL
600 2557 R AR LR, Horp RH 3 R 5 5 i i 12
TEEA &, F.T. S. Nogueira 251 AR 1R Ak B 43
HrH T RNA k5, 1B 45 ) 34 M5 ESTS
JPa, Horp 2 BT 20 A e AR R 38 64 3 A
M. Menossi 25 ZEAR IR R0 H EEQh B W 9T P 2 B,
25 PRI Y RN 2 B0, 34 FhEE LR FRIA U
B SR 2 5 1 BRI B, B A 35 261
FIHI SCOT Jr k430t 2 ANHUFENE A | 14 H- 1 & o 1
MRIR MG T BN 22 3858, Z A 2 A Thfig R
TDF HAEPUIE i Al ip AR e B, 0 45 I vl B 5 H
TEAPTFEIE P AR
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Table 1 The list of sugarcane resistant genes to abiotic stress

M. C. Pagariya 25" |l ¢cDNA-SSH 43 #7 £k
TR HBERER R IR ER L 137 N kLN
Horfr 209 Sy e i 5 9 38 (%587 £ R, M. C. Bottino
25170 P e 3 0 B AR ST 170 mmol/ L NaCl iy
AR O0h.1h.6h24h A miRNA 5 L2 1) 22 505 Ly
BL, A & B 131 4> 22 55 R 3K 1Y miRNA, miRNA
ZFRIBS 5 Y i R 7 A R R
ST M 25T, V. Y. Patade %" 7 5 b
0 H BERNZERF IS R B, Na*/H* 35 ) 508 8 1 5
I (NHX) LRZRIE B i A L (SUTT) (i
SR I E S R (PDH) SRR S R (CAT2) |
A1-TEREBHR-5- ¥R TR A AU L K ( P5CS) /il Z 2
il , FE R BE I 2 5 T HRE R I AL
2.2 HAEEYRMBHEXEETTEFINEE S
2.2.1 SEETHEXERE H. M. Iskandar 2 F
FHIFIE SRR RACE BR MCH BEH 43 B A~ A1-nik
W Whk-5- 2 R £k & B 5 R ( SoPSCSI |, SoP5CS2)
SoP5CS1 5 SoP5CS2 HLA TR & i [ UR 4 , a2 i PCR
RI, TEHAT SoP5SCSI T SoP5CS2 figfs B Hek
Ifaed i Rk H RS ) Bk Wy 2[R0 T 5
JiiiE I SoPSCSI J 4% %5 W i S py 1 . sk FLAR
A O0 YR AR 3 e 9 S AR 45 A cDNA R R
BRITE T 8- LR A ] ( Sc-8- OAT) , %t
FCAEH AR 25 b i F R HE 1T S0 22 i PCR 43
Bro TRIEEAYZma ' KAl 2 2 50 00 A I o
BRI cDNA SCIEBCAR D H TE 43 B8 s b T i S ol i
J S R ( BADH ) W B 6 30 = 5 28 1 3 P Se-
LEA) ,5E# PCR K& BLFE N ik 38+ 2 A o
MALET (R 1),

FHZFR  Gene name

e P Gene cloning method

PilE  Resistance Z# WK Reference

BERTEXER

Osmotic regulation related genes
A1- M- 5- FRRR FIREEHE N P5CS
8- B AR A AN 8- OAT
ISR Jid S B S [ BADH

J i e 01 5 2R T HE TR Se- LEA
EHEERRGSHEXHEER
Active oxygen removal system and
related genes

A AN ScCATT

LR MLIR 1 E AL P ESE A TAPX
i/ A e S A 5 A il R
Cu/Zn-SOD

P87 Homologous cloning . RACE
I SCEE SSH RACE

[R5 5  Homologous cloning . RACE
¢DNA 3CJ%E ¢DNA library

[RIYR 5E & Homologous cloning
[R1VR 5E % Homologous cloning

[RIYR 5E & Homologous cloning

5 Drought [99]

F5 Drought [100]

T Drought [101]

F5 ELE Drought and salt [102]
WEMIE Adversity stress [103]
WIBEA Adversity stress [104]
LB B WA Osmotic stress resistance [105]
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HHZFK  Gene name S Gene cloning method PPt Resistance 2% Wk Reference

BMEH KR B B 3L K] Se- GST ¢DNA 3CJ% ¢DNA library PLBEMHA Osmotic stress resistance [106]

BEREFS5HEXER

Transcription factors and related genes

MYB #%5%[KF MYB transcription factors [F]# FZE Homologous cloning T8 Ml Drought and salt [107]

WRKY %% 58 F Sc- WRKY ¢DNA /% ¢DNA library F5 EEMA Drought and salt [108]

NAC # s H 1 SsVAC23 ¢DNA % ¢DNA library iR 5 Drought and low temperature [109]

AP2/EREBP 8% 5% [ F SodERF3 cDNA 3CJ# ¢DNA library F5 Wl Drought and salt [110]

BZIP %% 5%[HF- BZIP transcription factors ¢DNA 3CJ# ¢DNA library WA Adversity stress [111]

T SO N ScCBF 1 [ 5EF% Homologous cloning &I .5 Drought and low temperature [112]

TR R I S Se-of ¢DNA 3 ¢DNA library B BT R ra [113]
Resistance to smut and salt stress

NERE . EARBESHEXER

Endogenous hormones and protein

kinase and related genes

Bt 7 W A 5 T 5 DG Bl i R A Microarray \RACR TR R AR [114]

SoSnpk2. 1 Drought ,low temperature and salt

I % 1% 3 A S BE ] SoASR [RIJEFLFE Homologous cloning K7 Low temperature [115]

9-MC- SRR EH S N R BUNARE R [ Homologous cloning RACR T5  Drought [116]

A SoNCED

PR SRR FIMTEE R SoMAPK4 [A]¥H i Homologous cloning . RACE {5 54%3% Signal transmission [117]

22 R/ I E R R R ScCIPK [ 5EF% Homologous cloning T E: WA Drought and salt [118]

Ri§H#E%E E Metabolism- related genes

NADP S 47 45 12 bt 0l 3 % 57E [ Differential protein RACE T GE  ShbE [119]

SoNADP-IDH Drought ,low temperature and salt

S- R H B R A AL SeSAM % 575 1 Differential protein ,RACE F5 AR ER A [120]
Drought ,low temperature and salt

RNE R ERIEN PAL 225K 1 Differential protein ,RACE T8 R AR E [121]
Drought ,low temperature and salt

S- M H AR EEHER Se-SAMDC ¢DNA 3% ¢DNA library T8 Ml Drought and salt [122]

BEFARR Y WM ARG AL SSADH THIRZ%3E CF SSH \RACE F5  Drought [123]

ATV VERR PR AL Bl 5L R SoSALL [RIVE5EFE  Homologous cloning , RACE WiENE Adversity stress [124]

H 5 BT SRR LR SolRL 253 WA Differential protein ,RACE WiEMME Adversity stress [125]

fEAA TR ScLoX RACE T Drought [126]

HERE Other genes

WK HIEH Dehydrin RACE T5  Drought [126]

Ca®* /H* RIMBFRIER ScCAXT [A]¥H 7% Homologous cloning BN SR I 277 SIa| [127]
Salt and osmotic stress resistance

Dirigent-like 2 15 K ScDir ¢DNA (/% ¢DNA library T5 £:38 Drought and salt [128]

SIRME AR SeMT2-1-3 c¢DNA 3CJF ¢DNA library HE4JEMA Heavy metal stress [129]

WIE A HSP70 [/ 72 % Homologous cloning T5 EhWHl Drought and salt [130]

AERE AR NR T 12 8 SeNsLTP ¢DNA 3CJE ¢DNA library F5 K Drought and low temperature [131]

SEIREH Sc-CyP ¢DNA CJE ¢DNA library T5 FHhbha o [132]

Drought ,salt and disease resistance
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2.2.2 FEMHEERFEFZSHXIXEER Y.C Su
A5OSR [ VR e AR DA H I R e T 3 R
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