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Table 1 Information of parents and breeding institutions of sugarcane germplasm tested

75 it i 44’5 BEA LA B R

No. Variety Abbreviation Female parent Male parent Breeding institution
1 Zhongzhe 9 779 ROC25 Yunzhe 89-7 Guangxi University
2 Zhongzhe 11 7711 CP13-0624 CP13-1122 Guangxi University
3 Zhongzhe 12 7712 CP13-0850 CP05-1616 Guangxi University
4 Zhongzhe 13 7713 HoCP01-157 CP14-0969 Guangxi University
5 Zhongzhe 14 7714 CP08-2506 CP97-1777 Guangxi University
6 Zhongzhe 15 7715 ROC22 Neijiang 97-128 Guangxi University
7 Zhongzhe 20 7720 YT00-319 CP84-1198 Guangxi University
8 Gui Tang 05-136 GT05-136 CP81-1254 ROC22 ?‘:)guft;a“e Research Center of Liucheng

- . . . ~ Sugarcane Research Institute, Guangxi

9 Gui Tang 42 GT42 ROC22 GT92-66 Academy of Agricultural Sciences
10 Xintaitang 22 ROC22 ROCS 69-463 Taiwan Sugar Research Institute
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Table 2 Increases in physiological and biochemical indexes of different sugarcane varieties after low temperature treatment

Unit: %
x| A S A S A
SP content SOD activity POD activity CAT activity

779 109. 43 87.48 83. 80 105. 84 36.55 —20. 34 —20. 89
7711 121.08 73.39 88. 94 120. 31 44. 96 —12.25 —21.76
7712 101. 41 110. 50 74.96 115. 06 35.00 —18.58 —36.68
7713 74.75 113.89 59. 30 66. 20 37.69 —23.39 —31.45
7714 111.98 81. 67 87.96 109. 64 49,55 —17.82 —22.64
7715 102. 87 90. 79 80. 31 97.48 4.63 —22.07 —33.24
7720 88.63 102. 42 66. 87 61.93 37.54 —15.04 —32.74
GT42 79.13 125. 54 91. 90 75.63 41.67 —18.78 —24.41
GTO05-136 97. 86 99. 94 76.91 103. 50 37.67 —21.73 —24.14
ROC22 96. 43 84.72 81.78 107. 88 41. 90 —22.18 —25.48




400 4

[=))

(==}
1
o

= =
[ =
on a on
£ £3001
=) =)
=401 5
S 2 b
i £ 200+
=] o
oy 2
201 E
5 £ 1004
< <

0- 0-

LT CK LT CK
Group Group

(a) Catalase (b) Superoxide dismutase

407
a

Content of MDA/(nmol/g)

LT CK LT CK

Group Group

(e) Malondialdehyde

(f) Plasma membrane permeability

RERE PERIEEH W (R)OELEEN

a
8001 a
: +
En 20
4 on

ééoo b H
5 z
& 400+ 2
3 527
& =
=1 (=]
= O
=200+
<

0- 0-

LT CK LT CK

Group

Group
(d) Soluble protein

(c) Peroxidase

PH/cm

LT CK
Group
(g) Plant height

LT:low temperature treatment group; CK:control (normal treatment) group. The different letters indicate significant differ-

ences (P<C0.05).
& 1

Fig. 1
group
BeAh  HA 3 bR 4 MDA & & Al POD &t 34 K
[ R 0 0 T Y R A2 38040 I 3 e, A o £
7R A N A A B RN O X BT 3 B B B . BE AR b H
B R A KRS 1 — A T BHR AR, PG RE 2 1
REIRML MM S % . LT MtkE S CK M A7 7 I 2
AR ZES, EAFEENE. LT CAT iIFHS CK
A LY 5 B AR ey L G W 2E R
2.2 HEMAEEEUIERNERSOH

X AN () A 3 A= A6 48 A 001G E EA T FE A A0 BT L 5
—F W4 (PCD V5 = F 4 (PC2) FI3E = 41
(PC3) I fif B T #E 78 32 20 I L b 3o Ak 3 )5
84. 130 Yo Wy KM AR 5 (3 3), PC1 M Jr 22 5Tk R N
51.102% A FHLE N 60. 74 %, Hi SP £ 3 g
SOD {f PE¥S IR 7E PCL b A B R IE 2 far » Ul W e A1
FEAR TR WA T 2 B — 30 IF 10 A8 L #s #, SP % i L
J SOD ¥ 14 1) T 55 2 B 9 3 76 42 ve H R e AIK JRL o 36

IR AL 20 2 55 %) B A A 30 AR AL 48 B 19 LE 3R
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Table 3 Principal component analysis of physiological and biochemical indexes of sugarcane after low temperature treatment

e T P AL T P o +# v
e LA T 3 s S e i 5
P SP content SOD activity PMP MDA PH increase POD activity
component . . . . ;
increase increase increase increase increase
PC1 0. 906 0. 815 —0.812 0. 757 0.699 0. 342
PC2 —0. 346 —0. 367 0.319 0.128 0.452 0. 838
PC3 0. 185 —0.107 —0.094 —0.307 —0. 456 0.053
Eg 2 il e - FEFRE/ N RITREY ETRE/%
Principal . s S Proportion Cumulative Sum of
CAT activity Eigenvalue ; 0 . ) 9
component . of variance/ % proportion/ % squares/ %
increase
PC1 0.503 3.577 51.102 51.102 60. 74
pPC2 0.343 1. 396 19. 942 71.044 23.70
PC3 0.746 0.916 13. 087 84.130 15. 56
2.3 HEMMBETLHEEE SN 86 fy B JE T Ve P R T ZZ15 R 2713 1) MDA
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PRAG AR BE AN TR . O e B 4 T3 1A AS [ HRE dh
ZU: DN R - S R W80 597\ T D0 VAR B =R A DB I
X (32 3) 35 10 A dh Bl A T v 1 25 5 15 23 oK
W LT v P A R AN 4 o HRE A TRV e iy o 3
WK K 2211 > 72714 > 779 > ROC22 > GT42>
2720>GT05-136>2212>715>7713, X £ WAL
38 A5 PF T . 2210 B BT v Pk R S L T 2713
(Ve PR R . AR 2 A R RS T,
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Table 4 Comprehensive evaluation of cold tolerance across dif-

ferent sugarcane varieties

HeFr i A4y PCLA34y  PC2 44y PC3 1843

Sorting ~ Variety F F1 F2 F3
1 7711 1. 301 1. 730 0. 281 1. 180
2 7714 0.762 1. 099 0.466 —0.102
3 779 0.272 0.703 —0.118  —0.819
4 ROC22 0.014 0.302 —0.106  —0.927
5 GT42 —0.097  —0.540 1. 549 —0.878
6 77120 —0.110  —0.893 0.588 1. 884
7 GT05-136 —0.135 —0.002 —0.006  —0.850
8 7712 —0.222 —0.331 —0.717 0.959
9 2715 —0.807 —0.372 —2.299  —0.232
10 7713 —0.978  —1.696 0.362 —0. 215
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Abstract: This study aims to evaluate the cold tolerance of different sugarcane varieties under low-temperature
stress and comprehensively assess multiple physiological and biochemical indexes via Principal Component
Analysis (PCA). Ten sugarcane varieties were selected for the experiment,and their physiological and bio-
chemical characteristics were measured after low-temperature treatment. The results demonstrated significant
variations among varieties, which exhibited diverse physiological and biochemical responses to low-tempera-
ture stress. PCA explained 84. 130% of the phenotypic variation,identifying key physiological and biochemi-
cal indexes,including Soluble Protein (SP) content,Superoxide Dismutase (SOD) activity,and Plasma Mem-
brane Permeability (PMP). Comprehensive analysis revealed that Zhongzhe 11 showed the strongest cold tol-
erance,while Zhongzhe 13 exhibited relatively weak cold tolerance under low-temperature stress. These find-
ings provide important references for the screening and breeding of cold-tolerant varieties and deepen the the-
oretical understanding and practical application foundation of the physiological and biochemical mechanisms
underlying the cold tolerance of sugarcane.

Key words: sugarcane;cold tolerance; physiological response;principal component analysis;comprehensive

evaluation
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