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Evaluation on Cold Tolerance of Sugarcane Varieties under Field Conditions
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Abstract: An investigation was conducted in order to understand the cold tolerance of 400 accessions of sugar-
cane germplasm maintained in Sugarcane Research Institute, Guangxi Academy of Agricultural Sciences at Nan-
ning, China. Different cold tolerant groups were clustered based on internode and internode growing point injury in-
dex by system clustering method during the extreme low temperature disaster in early 2008. The low temperature in
early 2008 was a rainy frost type. The cold tolerance of 400 accessions of sugarcane germplasm could be divided in-
to 5 groups, that is, strongest cold tolerance group, strong cold tolerance group, average cold tolerance group, poor
cold tolerance group and poorest cold tolerance group, which include 226 (56.50% ), 103 (26.75% ), 53
(13.25% ), 7 (1.75% ) and 7 (1.75% ) accessions of sugarcane germplasm, respectively. The Cold Tolerance
Index (CTI) of sugarcane could be calculated as; CTI = 0.3 X internode injury index +0.7 X internode growing
point injury index. The internode growing point was more sensitive than internode tissue for low temperature injury,
and CTI could be used to evaluate the cold tolerance of sugarcane germplasm under rainy frost.
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Fig. 1 Daily change of temperature and precipitation in Nanning from 10 January to 25 February, 2008
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In index of precipitation, “ —1” means no rain and “0” means rain but can not be measured
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Table 1 Low temperature injury types of sugarcane germplasm

ZEIEAI Injury type MR No. FEfl (% ) Proportion
A5 [BIAN5 18] A= 4 5 B 32 Internode and internode growing point no injury 226 56.50
T [A] A 8] A K R B 32 3 Internode and internode growing point injury 74 18.50
LT[0 3Z25 Internode injury only 4 1.00
LA A K 533 Internode growing point injury only 926 24.00
41 Total 400 100. 00
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Table 2 Mean of injury index of 2 traits for each cold tolerance group

ERTIIE Snc Rt P27 [ A 4 b bt bbb o
T % AR, FH D RERS PEFZEGE TR KRR
ZEIREL ZERM

Cold tolerance . . . Average No. of Average No. of internode
Mean of internode Mean of internode growing internode ini . int ini

group injury index point injury index internode injury growing point injury

R Strongest 0 0 0 0

% Strong 0.0287 +0.0570aA 0.1725 +0.1180aA 0.60 3.62

— % Average 0.0320 +0.0487aA 0.6242 +0.1396bB 0.67 13.11

2% Poor 0.3780 +0.0879bB 0.4944 +0.1635¢B 7.96 10.38

2% Poorest 0.5711 £0.2319bB 0.8150 +0.2491bB 11.99 17.11

RBAE NS I = dRE2E , AR NG ORGP R A ZERENNIE 0.05 F10. 01 22570KF, 2257 K-FAR SR M o 13, FH 2 H 1
LA 400 Y ZAP R G35 15 21 35 8 4RiE

Data are means * SD for each. Means followed by different small and capital letters within a column are significantly different at P = 0.05 and 0. 01 lev-

el using ¢ test, respectively. Average No. of injury is based on average node number (21) of 400 accessions of sugarcane germplasm
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Table 3 Cold tolerance level

[FESEFeS e T M4 £
Cold tolerance type Cold tolerance index
it FE PR Strongest cold tolerance CTI=0

it FE PR AR Strong cold tolerance 0<CTI<0.3

i FE % — B Average cold tolerance
i FEPEEL 2% Poor cold tolerance
i FEPE2E Poorest cold tolerance

0.3 <CTI=<0.5
0.5 <CTI=<0.7
CTI>0.7
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Table 4 Lists of sugarcane germplasm accessions in different cold tolerance grades

SR AR g WLBI(%)
Cold tolerance grade Germplasm accession No. Proportion
i} Strongest Aol, Ao2, Ao3, A4, Ao6, B5, B6, B8, B80, BI4, C1051-73, C2-2003, C290-73, 226 56.50

(€323-68, C540-41, C676-17, C69-341, CO1013, CO1056, COl146, CO231, CO281,
€0290, CO301, CO330, CO617, CO649, CO740, CP28-11, CP33-485, CP34-120, CP51-
21, CP64-144, CP65-357, CP70-1572, CP72-2114, CP72-356, CP72-370, CP73-375,
CP74-2005, CP75-1632, CP78-1628, CP78-21140, CP80-1827, CP81-1384, CP81-2149,
CP82-1592, CP84-1198, CP88-1762, CZ16, CZ3197-1, CZ58-181, CZ78-111, CZ79-25,
C781-548, C789-103, F108, F110Q), F134, F146, F160, F164, F172, F175, F176, FN76-
22, FN83-36, FNO1-21, FN95-1702, FN96-0616, FN96-0907, FN98-1103, FR93-435,
GC78-1, GF80-29, GF97-18, GT00-245, GT02-899, GT04-2429, GT04-2453, GT60-149,
GT60-289, GT64-73, GT65-469, GT65-63, GT69-156, GT69-213, GT72-268, GT72-287,
GT72-653, GT73-1, GT73-167, GT74-268, GT74-445, GT74-553, GT75-208, GT75-209,
GT75-57, GT76-149, GT76-154* | GT76-32, GT76-82, GT77-204, GT77-220, GT77-328,
GT83-492, GT85-418, GT86-74, GI87-189, GT89-5, GT90-420, GT90-95, GT91-114,
GT91-61, GT91-90, GT92-263, GT92-27, GT93-101, GT93-103, GT94-116, GT94-119,
GT94-77, GT96-118, GT96-154, GT96-164, GT96-167, GT96-236, GT96-287, G196-37,
GT96-44, GT97-217, GT97-27, GI97-27 @, GT97-40, GT97-69, GT98-43, GT98-55,
GT199-107, GT99-178, GT99-192, GY7, GZ72-12, GZ79-216, HOCP91-555, HOCP92-648 ,
M62-374, M63-94, MT78-8, MT92-619, MT92-649, MT93-730, NCo293, NC0310, NYT25,
Phil60-29 , P0OJ2725, POJ2878, PR1000, PT41-666, PT43-52, PT44-604, Q124* , Q155 % ,
0170, Q27, Q90, ROC16, ROC2, ROC20, ROC21, ROC9, SD25, TYl, WY55-14, YCS5-
7, YC58-21, YC58-47, YC64-389, YC65-621, YC71-370, YC76-185, YC77-119, YC82-
96, YC84-125, YC89-7, YC90-31, YC90-33, YC90-55, YC96-69, YF90-95, YN75-159,
YN75-191, YN85-1722, YT54-23, YT57-32, YT57-423, YT58-135, YT64-395, YT66-
1454, YT69-11, YT71-210, YT76-268, YT82-882, YT84-298, YT89-210, YT90-4, YT91-
1002, YT91-1102, YT92-336, YT93-159, YT94-128, YT96-794, YT96-833, YT96-835,
YT97-976, YZ65-55, YZ63-154, YZ71-388, YZ71-548 , YZ72-701, YZ81-173, YZ789-159
YZ789-351* , YZ89-7, YZ94-375, YZ95-128

45T Strong Ao5, €294-70, C96-1, CO1001, CO1149, CO671, CO678, CP67-421, CPT0-1547, CP72- 107 26.75
2028, CP73-351, CP75-1082, CP81-1254, CP84-1591, CZ57-416, CZ74-233, F1108,
F126, F130, F171, F18, FN81-745, FN92-505, FNO4-0744, FN98-10, GZ66-186, GZ66-
86, GF96-25, GT00-122, GT02-237, GT02-351, GT02-399, GT02-99, GT04-2455, GT57-
625, GI58-75, GT68-78, GT71-419, GT71-5, GT72-484, GT77-388, GI81-516, GT84-
332, GT87-7, GT88-73, GT89-204, GT90-502, GT91-116, GT93-102, GT94-10, GT94-38
G194-63, GT95-315, GT96-143, GT96-211, GT97-161, GT98-86, Ja64-19, M277-56,
M34-32(D, M348-59, M40-241, M51-539, M64-202, M93-48 @D, MEX105, MT85-68,
MT85-84, MT86-2121, MT86-877, MT88-103, NCol048, Phil63-17, PT41-560, Q135" ,
Q75, ROC11, ROC23, ROC24, ROC26, SDB, SP70-1149, YC62-40, YC71-374, YC73-
521, YC75-284, YC84-153, YC90-35, YC90-95, YC98-8, YN81-762, YN89-759, YT62-
79, YT70-129, YT76-329, YT81-3254, YT81-854, YT83-271, YT83-494, YT86-368,
YT89-240, YT92-1287, YT93-373, YT96-107, YT96-237, YZ65-490, ZZ74-141

— % Average C120-78, C568-75, CO285, CO421, CP33-310, CP49-50, CP70-1133, CP79-381, CP89- 53 13.25
2143, C766-96, CZ69-58, C788-598, F118-562), F156, FN89-209, FN94-0403, GZ64-
137, GZ95-108, GTO1-163, GT02-208, GT02-210, GT02-342, GT04-2423, GT62-154,
GT76-62, GT85-415, GT85-8, GT91-9, GT95-53, GT95-53 (D, GT97-228, GT99-181,
GY5, LCP85-384, M34-120, M34-32 @, MT85-07, MT85-660, NCo376, Phil62-21,
POJ2727, POJ2931, ROC22, YC62-210, YC64-137, YC87-36, YT59-25, YT74-205, YT85-
1589, YT92-128, YT96-86, YZ99-596, ZJ75-53

2% Poor GT02-901, GT58-226, ROC1, ROC10, YN91-600, YT63-237 * , YT83-251 7 1.75
7% Poorest C1324-74, GT02-413, GT60-104, GT86-267, MT96-1409, Phil61-35, YT59-65 7 1.75
A1 Total 400 100. 00

* FIRZSH AR DA FE 52 H TR BB IR ] |

GT J" PUHENE; GF " PUREAR s GY 7 PUHES | s YZ m R, YT AR Bl YN AR B Y AR AR 27 AR IE IS 20 1 ARZRVL YC I B
MT AR 2B PN AR AR AR ; CZ DUNIE s GC UAS3; GZ VT VGHE s ROC BT A F A 18 A Ao MRS | HE NYT Rl T3 SD /K i 5
TY 51k

* means the accessions are introduced from National Nursery of Sugarcane Germplasm Resources

GT Guangxi Guitang; GF Guangxi Guifu; GY Guangxi Guiyin; YZ Yunnan Yunzhe; YT Guangdong Yuetang; YN Guangdong Yuenong; YF Guangdong Yue-
fu;ZZ Guangdong Zhanzhe ;Z] Guangdong Zhujiang; YC Hainan Yacheng; MT Fujian Mintang; FN Fujian Funong; CZ Sichuan Chuanzhe; GC Sichuan
Gongcheng; GZ Jiangxi Ganzhe ; ROC Taiwan Xintaitang; F Taiwan Taitang; Ao Introduced from Australia; Nongyeting; SD Shuidian; TY Taiyou
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