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Different lowercase letters indicate significant differences in the same
variety under different treatments (P < 0.05), the same below.
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Fig.1 The analysis of the sugarcane Pro
content under different treatments
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Fig.2 The analysis of the sugarcane SS
content under different treatments
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Fig.3 The analysis of the sugarcane SP
content under different treatments
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Fig4 The analysis of the sugarcane MDA
content under different treatments
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Fig.5 The analysis of the sugarcane O2”
content under different treatments
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Fig.6 The analysis of the sugarcane antioxidant
enzyme SOD activity under different treatments
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Fig.7 The analysis of the sugarcane antioxidant
enzyme POD activity under different treatments

POD &t POD activity (U/g)

15 142.30%. FHET CK, 5 AR IR i 0B 5008
F B EERKF.

233 X CAT #Fhed®ieh K 8 KW, fEMET
S AW, ASEH R SRR CAT W& g
A R AR AL RRE o BERE 42 5. HEAD 05136
VR 2 S AR U SR AAH L, 2% ETHE T
BEEaSA, SRIM, &SRk B EEE R RN . 7R
T-Ria 4 d i, R 42 SIAFE(E, 5 CK AL
RN 139.40%. FEMI 05136 AlEEH 2 5 g (E
DLFET a8 d i, JLHEER 2 5 H3hiE 2 2,
T IE 227.08%, HEHD 05136 KGR K 2, ik F
154.77%. T CK, 5 AN A UG IE 3 2 2%
ZERIKT

B CK

@4d o 8d

a
b
a [ a
a
b
b b d
c
c c c
c d

0
BERE42 S BM44S BEH4S EM0SI136 HEH2T
Guitang 42 Guitang 44 Guire 4 Guiliu 05136 Guire 2

sl Variety
8 FELETHERELES CAT 3T

Fig.8 The analysis of the sugarcane antioxidant
enzyme CAT activity under different treatments
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Table 1 Drought resistance index of physiological indicators under drought stress in different sugarcane varieties %
i Ff Variety Pro SS SP MDA 0y SOD POD CAT
FEWE 42 5 Guitang 42 201.04 85.76 113.04 160.34 144.29 78.38 194.76 151.81
FEWE 44 5 Guitang 44 226.21 178.46 120.23 144.53 167.02 72.02 242.30 135.20
F:#4 4 5 Guire 4 443.01 222.32 120.42 140.04 162.23 74.38 138.62 165.65
HEAIN 05136 Guiliu 05136 197.89 191.73 122.88 113.46 181.45 67.77 208.45 209.57
FE#4 2 5 Guire 2 162.69 176.78 100.37 183.51 293.85 78.35 169.76 149.40
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R AN SS HFEVIF RBUNLE 176.78%LL |,
YLEHIX 4 MM E A —E iR . SPEE
U R BN HED 05136 (122.88%) , /b
RERER 2 5 (100.37%) , FHIHEMD 05136 AT fE
LT SP & B ORYERE T 5 ME ™ 4 M ) 1R A
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G52 AN . POD W& VDT R R EE K 1A b
44 5 (242.30%) , M 05136 (208.45%) IR,

H#M 45 (138.62%) f/. 1 44 S 1E POD %
PE EMHL R REOH R T AR R, U AT
S e POD At 5 A3 % R FEME T, 5 BR4n e
21 Ha00, 58 E S PR REST. CAT W PEDT
B ARABUR KA EEN 05136 (209.57%) , HE#H 4
5 (165.65%) X2, 1444 5 (135.20%) /.
CAT B IhRERAMEAL Ha00 20 /KA O, EEMD
05136 1£ CAT P77 T 91 5 R 8 =, R RE
% v 0T PR 4H B S LR HoOo, PR S8 A0 i %)
TV

242 ZARARIRE F B K AL R AT F M LEAIF
B FEVENHIEST R R, i A R R
PES R, M DL ATH] S H AN [ H IR b el e i
RE 7o R SEEILTH R ot i 52 ) 4 T 6 R HE T
W, RABOBIECE SR8 e, ISP R
VIFHOCH) 8 ANAEBRAB AR LR E VN 04T, £ 60T
P EBR R, Ui SR )5k, R 2 T I, 5
ANH BT SR R L A VP ME AR AR R 2 5
T 0.480~0.605. LL5E TR, TREBIET S
ANH TR b P SR HE T AR 4 5 > 05136 >
HER2 5> 44 5> 10 42 5. B4 555
PEMERCR, =ik 0.605, it Pl M1 05136
LA VPN EN 0.563, Tt RPEIRZ s FERE 42 545

*2 TRIHERMTEHETEEETRBERRE

Table 2 The membership function values of physiological indicators under drought stress in different sugarcane varieties

i 3% J& B 5{H Membership function value SEHE HERE
Variety MDA SS Sp Pro 0r SOD POD CAT Average  Ranking
FEFE 42 5 Guitang 42 0.000 0.198 0.755 0.946  0.404 0.436 0.899 0.204 0.480 5
FEHE 44 5 Guitang 44 0.107 0.762 0.351 0.677  0.283 0.432 0911 0.513 0.504 4
FE# 4 5 Guire 4 0.156 0.925 1.000 1.000 1.000 0.000 0.434 0.324 0.605 1
FEMI 05136 Guiliu 05136 0.136 1.000 0.444 0513 0417 0.278 0.933 0.780 0.563 2
FE# 2 5 Guire 2 0.193 0.814 0.572 0.680  0.683 0.391 0.635 0.153 0.515 3

A PRIMEAL A 0.480, Tt k5 2
RJ i
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AR S R P 46 5 . o 1 A K o R
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Pt ST 5 5 R B R IR 24251, Pro. SS il SP
53 5 A 1 A0 R R R R R R ) —
Fhora, AT BRARAIIB B, a0
JE . HESEA N M T K BT 24, AT 4 s Lt

SRR, ARBFRORIL, TRMNEE, BT SER
- H ) Pro SS A1 SP & &4 &N, Hit
B AR 4 51 Pro 7 &3 B S v T o Ath 5
Fih, 31X 5 ZYLEASERIR Kishor 252811 BT 7t 45 S AH
fBLo SS FH SP [1IAR Z [FIFE R S B 1 H JE X 2 13
RS, FEMI 05136 ) SP & EAEMME 12 d IR
1K 22.88%, 5 FRid SO S A RARST,  BD
SR OE o 498 o B R R R M Th RE, T A
AR P ) R R 1 A 5 BB A

T2 Wria ~ ROS AR 82 5 EUE P g i 4
LB 25, MDA 1 Ox IR 2] DA e 48 it
JEE g ot S A I A R B, T B AR AL B AR 3 3R e )
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Physiological Response and Drought Resistance Evaluation of
Seedlings of Different Sugarcane Varieties under Drought Stress

Tan Qinliang", Cheng Qin, Li Jiahui', Zhu Pengjin', Song Qiqi’,
Zhou Quanguang', Ll Ping', Pan Chenglie?

( '"Guangxi Institute of Subtropical Crops, Nanning 530001,Guangxi, China;
2Guangxi Tianyuan Biological Chemistry Limited Liability Company, Nanning 530001, Guangxi, China )

Abstract In order to investigate the physiological response of sugarcane varieties to drought stress and evaluate
their drought resistance, five sugarcane varieties widely cultivated in Guangxi were used as experimental
materials. An artificial pot experiment with controlled water was conducted, key indicators including proline
(Pro), malondialdehyde (MDA), and antioxidant enzyme activities in seedlings were measured, and the
membership function method was used to comprehensively evaluate their drought resistance. The results showed
that there were significant differences in physiological indicators among different varieties under drought stress.
The contents of Pro, soluble protein, MDA, and superoxide anion (O2") continued to increase, while the activity
of superoxide dismutase (SOD) decreased. The activities of peroxidase and catalase demonstrated initial
elevation followed by subsequent reduction. The drought resistance of sugarcane during the seedling stage
mainly relies on the synergistic effect of osmoregulation and antioxidant enzymes. Among them, Guire 4 had the
best drought resistance due to the efficient accumulation of Pro and stable SOD activity phenotype. The
comprehensive evaluation of drought resistance is ranked as follows: Guire 4 > Guiliu 05136 > Guire 2 >
Guitang 44 > Guitang 42. The drought resistance of sugarcane is not only related to genetic factors and
physiological characteristics of the variety, but also closely related to the level of field production management.
In the future, more comprehensive utilization can be carried out in combination with field experiments.

Key words Sugarcane; Drought stress; Physiological response; Drought resistance evaluation
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