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Abstract In order to develop new sugar and energy cane varieties,27 new lines and 2 control varieties were selected
as plant materials. Mutilple traits, including tillering, shoot in ratoon, dead heart seedling and smut incidence, plant
height,stalk diameter,millable stalks per hectare (MSH) , Brix, contents of sucrose and fibre, tons per hectare in cane
(TCH) ,sugar (TSH) and total fermentable sugar (TFSH) , were investigated. And further analyzes of variance, genetic
variation and genetic correlation were also conducted. The index selection for TSH and TFSH was conducted by multiple
traits, which was compared to single strait selection. The results showed that there were significant or highly significant

differences among the investigated traits except for the rate of dead heart seedling. Both genetic variation coefficient
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and broad-sense heritability were higher in MSH, TCH, TSH and TFSH and lower in plant height, stalk diameter,and brix.

The correlations of MSH with TCH, TSH and TFSH were significant. Thirteen new lines were selected based on

comprehensive selection by using index selection method. Among which,8 new lines showed that the averages of TSH

and TFSH in both plant and ratoon cane were higher than those in 2 control varieties, The results indicated that higher

rate of genetic gains can be obtained by index selection method, which can be applied for evaluation of sugar and

energy cane varieties.

Keywords sugar cane; sugar and energy cane lines; genetic analysis; index selection
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Table 1 Genetic variation of main traits in sugar and energy cane

AR XTI

ST
R/ 0 /N
PEAR F Al w0 _
Genetic Relative
Trait F value Broad-sense o )
variation genetic

heritability o
coefficient  advance

FiAd 1 % Emergence rate of plant crop 6.347" 64.1 6.10 8.67
i 4y BE#R Tillering rate of plant crop 4,293 52.3 34. 94 44. 85
FHAE AL O B 3R Dead heart rate of plant crop 1.110 3.5 5.77 1.92
6 & #k# Shoot rate of ratoon crop 2.7447 36.8 14.08 15.16
16 A% & % 2 Incidence rate of smut of ratoon crop 1.765" 20.3 43. 96 35.16
6 R AL 0 1 % Dead heart rate of ratoon crop 2,267 29.7 14. 86 14. 37
Wil 6 H k5 Plant height in June of plant crop 3.855" 48.8 8. 68 10.76
FiAE AR JE AR Plant height in December of plant crop 2.680™ 35.9 3.01 3.20
6 AR JEE MRS Plant height in December of ratoon crop 4,892 56.5 4.32 5.76
i A R R 2.241° 55.4 2.68 3.54
Average plant height in December of both plant crop and ratoon crop

Fr A 2542 Stalk diameter of plant crop 4.895" 56. 6 4. 44 5.93
TE 254 Stalk diameter of ratoon crop 2.890% 38.7 3.20 3.53
e F 2548 Average stalk diameter of both plant crop and ratoon crop 3.731" 73.2 3.42 5.19
A 2N B S 2E %0 MSH of plant crop 6. 447 64.5 9.21 13.13
TH MR A EUA 3 ZE %0 MSH of ratoon crop 6.551* 64.9 15. 05 21.52
FAE N A 280 Average MSH of both plant crop and ratoon crop 5.466" 81.7 10. 65 17.09
Hrpl B W HEF Brix at early stage of plant crop 2.604" 34.8 1.42 1. 49
il )5 W4k F Brix at later stage of plant crop 2.139" 27.5 1. 44 1.34
A )4k F Average brix of plant crop 8.670™ 88. 4 1.71 2.85
TE AR B HEF Brix at early stage of ratooncrop 4,043 50. 4 1.93 2.43
6 MRS W AR Brix at later stage of ratoon crop 2.800 37.5 1. 24 1.35
6 M) HE B Average brix of plant crop 3.224" 69.0 1. 39 2.05
HifE -4k E Average brix of both plant crop and ratoon crop 2.751" 63.7 1.19 1. 69
LA 1 TCH of plant crop 1. 864 56. 3 8.76 11. 67
TE R AW = EHE TCH of ratoon crop 4,759 55.6 15.08 19. 96
e E AN R R Average TCH of both plant crop and ratoon crop 3.064 67. 4 9.38 13.67
FAEL N W P2 5 TSH of plant crop 5.398" 59.4 9.28 12.70
TEARA W = EE TSH of ratoon crop 6.459" 64.5 17.81 25.39
HfE Y A e Average TSH of both plant crop and ratoon crop 2.923" 65.8 10. 26 14,77
A N ] R EEME R TFSH of plant crop 4,013 50.1 7.99 10. 04
Fi AR WURTT A B it TFSH of ratoon crop 4.718" 55.3 15.15 20. 00
A V- £ 2 B T K A 2,547 60. 7 7.93 10. 97

Average TFSH of both plant crop and ratoon crop

T * RRK 0,05 (3K, o RIR36 0. 01 (9 2K P, MSH Sy AU 2254, TCH S 20 1= &, TSH A B &, TFSH 2y
N BB AT R MR L L DUR 25 eI o AR 3t 1 S BE H R LAl 1006 L BEPRSR I R =1, 775 BT,

Note: * means significant difference at the 0. 05 level, ** means significant difference at the 0. 01 level. MSH represents the abbreviation
for millable stalks per hectare; TCH represents the abbreviation for tonnage of cane per hectare; TCH represents the abbreviation for
tonnage of cane per hectare. tonnage of sugar per hectare; TFSH represents the abbreviation for tons of total fermentable sugar per
hectare. The notes for the following tables are same as this. The result of RGA is evaluated with the selected rate of 10% and the

selection intensity of 1. 775.
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Table 5 Comparison of genetic gains between index selection and single trait selection

BiE T AR
PEFETT TSH/% TSH/ %
Selection method TSH of TSH of

plant crop ratoon crop

B F¥ TSH/ % A i i
Average TSH of
both plant crop

and ratoon crop

B ¥ TFSH/ %
TFSH/% TFSH/% Average TFSH of
TFSH of TFSH of both plant crop

plant crop ratoon crop and ratoon crop

EZCRIN 1 6i%Ed 3.226 5 10. 342 1
Multiple-traits index seletion
LR NI Sutes 6.294 0 12.085 3

Single-trait selection

6.694 4

7.323 9
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