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Evaluating on Important Agronomic Traits and Constructing Molecular
Genetic Relationships for the Core Collection of Sugarcane Hybrids

LIU Xin-Long,MA Li,SU Huo-Sheng, YING Xiong-Mei, LU Xin,MAO Jun,LIU Hong-Bo,FAN Yuan-Hong
(Yunnan Key Laboraiory of Sugarcane Genetic Improvement/Sugarcane Research Institute ,

Yunnan Academy of Agricultural Sciences ,Kaiyuan 661699)

Abstract ; Sugarcane hybrids are important parent resources for innovation and genetic breeding of sugarcane.
In order to obtain excellent accessions, ROC22 as control variety,the core collection of sugarcane hybrids including
107 accessions were screened by using variance analysis statistic method ( LSD and Duncan) based on three impor-
tant agronomic traits( cane yield per hectare ,sucrose in cane,and sugar content per hectare ). The results showed 36
accessions performed better than control variety in three traits respectively,and cane yield per hectare had bigger in-
fluence on sugar content per hectare than sucrose in cane. 20 pairs of SSR primers were selected for investigating the
genetic relationships between excellent accessions screened and key parent of sugarcane in China,about 292 mark-
ers were obtained, of which 283 were polymorphic markers,the value of similarity coefficient among all accessions
ranged from 0. 384 to 0. 590, mean value was 0. 437 it indicated there were big genetic differences among them.
And all accessions could be divided into 5 groups by UPGMA analysis, every group was clustered into some acces-
sions performing better in cane yield per hectare and sugar content per hectare ,then these clones with high sucrose
in cane were mainly placed into Il , Il ,and IV groups,especially Il group. Finally,these results would provide im-
portant valuable information and direction for innovation and genetic breeding of sugarcane.
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Table 1 The number and origin of the core collection of

sugarcane hybrids

%5 K B | W Sk gk
No. Origin ~ Number|| No. Origin ~ Number
1 SAREA 1 12 MK 2

2 EHORE 1 13 IR ARIX 3
3 pivas 1 14 ) 5

4 LE2 & 1 15 g 8

5 T 3 16 finkaae) 9

6 ENE 4 17 I HAE 9

7 B 4 18 R 9

8 E[e 5 19 PEEE 12
9 BWAFT 7 | AT Total 57
10 7% 11

11 ES 12

&1 Total 50

S3 N FEBAE (2009 4F) FlAE HRAF4 (2010 4F) Y
12 A 21 -23 H,H& A S XM BN XA 2R
BORT 1 m PLERYREZR)  JFREPLIEIR 6 R, £BR
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2.1 EBEQAMEERE
LI ROC22 JZ: MR %F 106 15 H BEZ5E Akt Rt
FRBIAEL RN i AR RE SR AN i 64T LSD 43T, 45 R 3%
R REZE AN Hi P B AE P < 0. 05 IIHER1F T,
A 86 (258 i B M AL 5 X B Y 25 S R Ge iR
3,20 AKX BE AN, 22 5 Ge b of o S T AR TR
P<0.05 PMERFMT A 25 e TX R, 2724
Gl X, 63 (i 5X A 2 R IG5 L, 18
T X RERE, 2 R A G %8 L, LA PRl

W 22 S o T2 1 S0 (A AR e TR R 2 e
Geilepa S, AR T 5T BRI Bk 54 0y R85
TN AR 55 0 B ) 22 R AR T Ge 2 0 S, I 27
AN HTAE B AR 2 AT — TR T X A, 25 5
GuitsE X, ST R A 25 4y 44 BHE H Duncan
L IWEIEI TG T T IR T 7 (2 2) 5 %
WY i R R 1) 25 Oy BOBHEE B AR ek 25 20 1 7™ 1 22 [
TG S ARTEARA R R Z (8]0 25 S A
Gt SRR RRECE YA, AT LA W7 e 25 20 b
P R IR LAY N PR77-3042, HiYk ol YC80-139
Phil72-446 MY5770  F172 .CP72-1210, 57K K YC84-
37 .YC71-255.Q200,CO419, |34 10 344 B nl 8 = 4
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F2 EEAIWNTE LSD # Duncan £ H LR IFE H RN HEAREZ AmMZOFR
Table 2 Excellent accessions in cane yield per hectare among the core collection of sugarcane hybrids by LSD and Duncan
analysis
BT R A U™ ik (1/hm?) AR FEZE A B 4 (1/hm? )
Her A8 S CYH in planting season CYH in ratoon season FRECEE
Rank Sugarcane hybrids YIH P E2ZEE TREL PIH PEZEE AL Rank number mean
Mean Mean difference Rank number Mean Mean difference  Rank number
1 PR77-3042 100. 30 -4.88 1.00 182. 81 -107.32 " 1. 00 1. 00
2 YC80-139 84. 41 11. 01 1. 00 144. 09 -68. 60 " 1.50 1.25
3 Phil72-446 123.07 -27.65 1. 00 149. 25 -73.76 " 1.50 1.25
4 MY5770 128. 10 -32.68 1. 00 165. 92 -90. 43 " 1.50 1.25
5 F172 102. 51 -7.09 1.00 148. 11 -72.62 " 1.50 1.25
6 CP72-1210 88. 98 6. 44 1.00 156. 09 - 80. 60 *** 1. 50 1.25
7 YC84-37 98. 45 -3.03 1.00 128.70 -53.21" 2.50 1.75
8 YC71-255 117.57 -22.15 1.00 127. 66 -52.17** 2.50 1.75
9 Q200 112. 11 -16. 69 1.00 130. 85 -55.36 """ 2.50 1.75
10 C0O419 116. 10 -20. 68 1.00 134.99 -59.50 " 2.50 1.75
11 YT82-339 125.79 -30.37 1.00 122. 47 -46.98 " 3.50 2.25
12 MT86-2121 127. 46 -32.04 1. 00 116.75 -41.26 ™" 3.50 2.25
13 VMC95-09 78.73 16. 69 1. 00 117.07 -41.58 " 3.50 2.25
14 RB72-454 129. 90 -34.48 1. 00 112.40 -36.91 " 3.50 2.25
15 FR96-405 82.18 13.24 1. 00 112.93 -37.44™ 3.50 2.25
16 FR96-22 122.70 -27.28 1. 00 118. 16 -42.67 " 3.50 2.25
17 CP65-357 82.27 13. 15 1. 00 120. 48 —44.99 " 3.50 2.25
18 CC84-75 102. 24 -6.82 1. 00 113. 18 -37.69 3.50 2.25
19 YR99-155 103. 15 -7.73 1.00 107. 80 -32.31" 4.50 2.75
20 L116 76.90 18.52 1.00 109. 07 -33.58" 4.50 2.75
21 F173 124. 09 -28.67 1.00 108. 54 -33.05" 4.50 2.75
22 YN86-295 109. 37 -13.95 1.00 103. 99 -28.50" 5.00 3.00
23 YN79-309 86.23 9.19 1.00 103. 81 -28.32" 5.00 3.00
24 Xuan3 97. 82 -2.40 1. 00 102. 81 -27.32" 5.00 3.00
25 Q96 117. 16 -21.74 1. 00 102. 50 -27.01" 5.00 3.00
CK ROC22 95.42 / / 75.49 / / /

CYH: Cane yield per hectare,

“.0.01<P<0.05, ™ .0.005<P<0.01, "™

:0. 001 <P <0.005,

sk

:P <0.001,the same as below
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Table 3 Excellent accessions in sucrose in cane among the core collection of sugarcane hybrids by LSD and Duncan analysis

SERE H REREAR 3 (% ) T AR RERERE 43 (% )
HEF A SC in planting season SC in ratoon season PP
Rank  Sugarcane hybrids Ml P2 A HfE PE 2 A Rank number mean
Mean  Mean difference Rank number ~ Mean  Mean difference Rank number
1 0207 15.13 L2 1.00 16. 41 —2.73 1.00 1.00
2 €92-52 16.37 -2.46 1.00 15.72 —2.047 1.00 1.00
3 ROCS 15. 64 -1.73 1.00 15.71 -2.03 1.00 1.00
4 GZ75-65 15. 46 -1.55 1.00 15.52 ~1.84" 1.00 1.00
5 FN91-3650 14.63 -0.72 1.00 15. 43 -1L75" 1. 00 1.00
6 NJ60-50 14.32 -0.41 1.00 15.37 169" 1.00 1.00
7 CP65-357 14.43 -0.52 1.00 15. 30 -L62" 1.00 1.00
8 FN91-4710 15.05 ~1.14 1.00 15.27 -1.59" 1.00 1.00
9 MT92-649 14.17 -0.26 1.00 15. 18 -1.50" 1.00 1.00
10 Q135 15.09 ~1.18 1.00 15. 16 ~1.48" 1.00 1.00
CK ROC22 13.91 / / 13. 68 / / /

SC :Sucrose in cane
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Table 4 Excellent accessions in sugar content of sugarcane per hectare among the core collection of sugarcane hybrids by

LSD and Duncan analysis

B EZE A ™ i (+/hm”)

T AR IREE A B i (1/hm? )

HERFE TRAS o Fil CYH in planting season CYH in ratoon season BECT- YA
Rank Sugarcane hybrids ¥iE P 221 FREL ¥l I 2214 R Rank number mean
Mean Mean difference Rank number ~ Mean Mean difference Rank number
1 PR77-3042 10. 48 2.8 1.50 23.77 —13.39 " 1.00 1.25
2 CP72-1210 11.87 1.41 1.50 22.18 ~11.80 " 1.50 1.50
3 C0419 14. 09 -0.81 1.50 18.22 —7.84 % 2.50 2.00
4 CP65-357 11.88 1.4 1.50 18. 49 —8. 11 2.50 2.00
5 F173 17.43 -4.15 1.00 16.27 -5.89 " 3.00 2.00
6 165-69 17.48 -4.2 1.00 14. 18 -3.80" 3.00 2.00
7 Phil72-446 13 0.28 1.50 17.93 —7. 55 % 2.50 2.00
8 Q200 15. 58 -2.3 1.50 18. 68 ~8.30 " 2.50 2.00
9 CC84-75 13.08 0.2 1.50 14. 61 -4.23" 3.00 2.25
10 F172 12.65 0.63 1.50 17.16 -6.78 3.00 2.25
11 FR96-22 16. 09 -2.81 1.50 16.19 -5.81" 3.00 2.25
12 096 16.51 -3.23 1.50 14.57 -4.19" 3.00 2.25
13 RB72-454 16. 93 -3.65 1.50 14.92 —4.54" 3.00 2.25
14 GZ75-65 15.02 -1.74 1.50 14. 63 -4.25" 3.00 2.25
15 MT86-2121 16.73 -3.45 1.50 15.22 —4.84" 3.00 2.25
16 MT92-649 14.25 -0.97 1.50 15.24 -4.86* 3.00 2.25
17 Y(71-255 13. 14 0. 14 1.50 15.25 -4.87" 3.00 2.25
18 YT82-339 16. 17 -2.89 1.50 15. 64 -5.26"" 3.00 2.25
19 VM(C95-09 10. 01 3.27 2.50 15. 64 -5.26"" 3.00 2.75
20 L116 9. 64 3. 64 3.50 14.79 -4.41" 3.00 3.25
21 CP94-1100 9.32 3.96 4.00 14. 06 -3.68" 3.00 3.50
CK ROC22 13.28 / / 10. 33 / / /

SCSH : Sugar content of sugarcane per hectare
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m: The excellent accessions in cane yield per hectare, ®: The excellent accessions in sucrose in cane,

A : The excellent accessions in sugar content of sugarcane per hectare, % : Key parent of sugarcane in China
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Fig. 1 Molecular UPGMA dendrogram of these excellent accessions and key parent of sugarcane in China
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