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Abstract: 40 newly developed domestic sugarcane varieties (lines) were used to screen sugarcane varieties with strong
cold tolerance and excellent comprehensive traits in Quanzhou county, Guangxi. The results indicated that the value of
plant height, stem diameter, millable stalk number, single stalk weight and cane yield of plant crop were higher than
those in ratoon crop under natural low temperature conditions, with extremely significant difference observed in plant
height, single stalk weight, and cane yield between plant crop and ratoon crop. There were significant or highly
significant difference in plant height, stem diameter, millable stalk number, single stalk weight and cane yield among
different varieties. Field brix, sucrose content and purity of plant crop and ratoon crop exhibited an ascending trend
before the arrival of the first strong low-temperature weather, afterwards exhibited an declining trend. Stalk length
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damage rate (SDR) demonstrated a progressive increase across three survey periods in both plant crop and ratoon crop,
but green leaves percentage (GLP) was gradually decreasing. Plant damage rate (PDR) differed among varieties initial-
ly, while in the second and third investigation, PDR reached 100% for all varieties. GT51, GT32, GT13-532, DZ09-78,
GT58 and GT52 exhibited strong cold tolerance based on the the subordinate function method. The result from
maximum entropy-minimum residual composite index model demonstrated that sugar content, cane yield and millble
cane number in ratoon crop ranked the top three in weight coefficients, exerting significant impacts on the comprehen-
sive evaluation of sugarcane varieties. DZ07-36, ZT1, ZZ6, YT07-913, FN38, DZ09-78, GT55, GT51, GT52, GT42 and
GT58 showed overall superior performance and are suitable for promotion in colder northern sugarcane-growing re-
gions.
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Tab. 1 Average temperature and minimum temperature data of plant crop and ratoon crop C
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$ 3H 4R SH A 7 sH oA a0y A pp BEULEE2
ollowing ollowing anting
Type Mar. Apr. May Jun. Jul. Aug.  Sept. Oct. Nov.  Dec. Jan. Feb. season
PHTH 154 194 238 273 30.8  29.1 264 214 165 9.8 9.0 7.7 19.7
R 157 0 212 23.0 259 304 294 279 207 174 9.7 10.5 8.5 20.0
AL 7.3 9.8 129 209 250 208 205 14.1 6.3 0.6 22 -1.3 22
ERRM 48 13.0 150 18.8 231 246 21.1 122 7.1 2.0 0.6 -0.1 -0.1
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Fig. 1 Daily temperature change curve during maturity stage of plant crop
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Fig. 2 Daily temperature change curve during maturity stage of ratoon crop
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Tab. 2 Analysis of variance for major agronomic traits between plant crop and ratoon crop
75 5 K YA H i BE s FE ERFE HRERFE WL F(E = FE
Source of Degree of F value of plant F value of stalk F value of millble F value of single F value of cane
variation freedom height diameter cane number stem weight yield
(RVE= 1 237707 5.80 0.04 420.80" 28.30"
rh 39 2.10° 2.30" 2.10" 2.00° 2.70"
(RS 39 3.20" 2.40" 430" 2.70" 230"

e CRARESHEBE (P<0.01), RAREFEHE (P<0.05),
Note: *"indicates extremely significant difference (P<0.01), " indicates significant difference (P<0.05).
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Tab. 3 Comparison of main agricultural characters between plant crop and ratoon crop
R7ES /3= B A REER HZERE HRE R
Crop cycle Plant height/cm Stalk diameter/mm Number of millble cane/hm? Single stem weight/kg ~ Cane yield/(t-hm?)
AR R 282.3% 25.9% 85 204" 1.364" 115.2%
AR I 188.2% 2447 84 544" 0.997"° 85.4%°

H: RRKREFRRRZERREE (P<0.01); AFE/NEFRFRRZRBE (P<0.05),

Note: Different uppercase letters indicate extremely significant difference (P<0.01); Different lowercase letters indicate significant dif-

ference (P<0.05).
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Tab. 4 Comparison of field brix, sucrose content and purity of plant crop and ratoon crop

i () ST PC P (i) BRI RC
Investigation I ) e H R A A afifE Investigation FH i) P HRERERE 5 4l
(Time) Field brix/%  Sucrose content/%  Purity rate/% (Time) Field brix/%  Sucrose content/% Purity rate/%

ERRIN 1734 10.11 78.4 ERRIN 19.3% 11.69 83.7
(2023-11-14) (2024-11-20)

%2 17.8% 11.98 83.7 %2 19.4% 12.56 86.7
(2023-12-12) (2024-12-19)

53K 16.48° 11.00 80.5 FI3IW 18.48° 12.11 84.0
(2023-12-28 ) (2025-01-16)

%Al 15.0% 7.81 66.4 ELE RN 17.4< 10.53 81.1

(2024-01-31)

(2025-02-18 )

H: RRKREFRFRRZERREE (P<0.01); AFE/NEFRFRZERBE (P<0.05),

Note: Different uppercase letters indicate extremely significant difference (P<0.01); Different lowercase letters indicate significant dif-

ference (P<0.05).
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Tab. 8 Trait weight coefficient
FERIREEIN G ey T FRAAE IR G Hew
Trait of PC Weight coefficient Ranking Trait of RC Weight coefficient Ranking
B R 0.02816 20 T MR R 0.02871 16
BB = 0.02817 19 T MR = 0.03403 5
B ZER 0.02413 29 THRZER 0.02080 33
HAEAE BCER 0.03057 12 T AR R ZE %K 0.03898 3
SHTHE P25 T 0.03090 11 T ML B 2ZE T o 0.02985 13
SHURLH = 0.02791 21 T M H ™ o 0.04072 2
SHOHLEE 1 R H RERERE 4 0.03638 4 T AR 1 UH RE AR 4 0.03320 7
SHORLSE 2 WRH RERERE 4 0.02700 24 T MRER 2 URCH T AR 43 0.03260 8
HOHLSE 3 WRH RERERE 4 0.02734 23 T MRER 3 UH I AR 43 0.02691 25
BSR4 UCH B R 4 0.02870 17 TEARES 4 UCH RE R4 43 0.03339 6
SHURL B b 0.03240 9 T M i 0.04354 1
BIAESS 1 IR 3ZE R 0.02755 22 AR 1 Kbk Z F % 0.02982 14
B | IRERZER 0.02391 31 TR 1 IRERKZER 0.02848 18
B 2 RERKZER 0.02924 15 TEMEE 2 RERKZER 0.02521 27
B 3 RERZER 0.02641 26 TEMEE 3 RERKZER 0.02406 30
HAESS 1 gkt R 0.02064 34 TERRAE 1t gnt % 0.02490 28
BIAE S 2 ot gt 0.02354 32 TEAREE 2 kil F gt % 0.03187 10
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ShFP Variety
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Fig. 3 Comprehensive evaluation index of variety
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