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H1 HOCP92-648 £ S B AR 4835 B M B 1 , (R Bs) JREAE 40 R RE 25 7 i 09 — B A s B s, 38 B AR v 7= M R B
HoCP01-517 il HOCPO7-617 F A A7 I £ 55 B MBS =5, 7] By A IR 4 R REZE 7 i i — B & s (B A, 3l EAR
BCERER A, T3 AT, L HOCP03-704x PNIT. 03-218" Hytkms, ‘HEBE 00-236° xHOCPO0-1142 fZ£4%, ‘A
I 07-71° xHoCP05-902 YA A% 2%k, * 9% 00-236° xHOCP03-708 1M />, HOCPO1-564x ‘H:#E 92-66° Ky JiE2E /™ &
FIRFREC A B . 38 LA AT & FE NI, Hp ¥%5% 94-128° xHoCP01-517, HoCP0O1-564x ‘H:i# 92-66
‘FEWE 02-467° xHOCPO1-564 %41 4 1 25 ™= B A ERE 0 Reok BL 5 ) AL G 0 & FME I, v RN 4 )5 s iy A 7
PEZ %, T HOCPO3-716x ‘fafk 02-6404°, ‘ BBk 99-66° xHOCPO1-564 FI ‘4% 73-204° xHoCPO1-564 %% 4H & 141t
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Assessment on Breeding Value of HOCP Series Sugarcane Germ-
plasms | ntroduced from USA

WU Jiayun, ZENG Qiaoying, CHEN Yongsheng, L1U Rui, HUANG Yonghong, GAO Xiaoning

Guangdong Sugarcane Genetic Improvement Engineering Center / Institute of Nanfan & Seed Industy, Guangdong Academy of Sci-
ences, Guangzhou, Guangdong 510316, China

Abstract: In order to assess the breeding value of HoCP series sugarcane germplasms introduced from USA, 12 HoCP
sugarcane clones (HoCP00-1142, HoCP01-517, HoCP01-564, HoCP02-610, HoCP02-623, HoCP03-704, HoCP03-708,
HoCP03-716, HoCP05-902, HoCP07-613, HoCPQ07-617 and HoCP92-648) were used as core parents in 73 sugarcane
cross combinations. The effect on combining ability, economic breeding values of height, diameter, effective stem
number, sugar content and cane yield for the 11 HoCP sugarcane parents and 73 F; population were estimated using the
family test method. Significant differences were found for height among HoCP males and cross combinations, whereas
no significant differences were detected for height among HoCP females, suggesting that the plant height was affected
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by only male and cross combination. For the stem diameter, effective stem number, sugar content and cane yield, there
were significant differences existed among different HoCP female, male and cross combination, indicating that the four
characters were affected by female, male and cross combination. Among the 12 clones, the highest general combining
ability for height, diameter, effective stem number, sugar content and cane yield appeared in HoCP03-704, HoCP02-623,
HoCP02-610, HoCP07-617, and HOCP92-648 as female, respectively, while HoCP03-704, HoCP02-623, HoCP07-617,
HoCP03-708 and HoCP02-623 as male possessed the highest general combining ability for height, diameter, effective
stem number, sugar content and cane yield, respectively. The better economy breeding value (EBV) and general com-
bining ability (GCA) in cane yield and sugar content were detected in HoCP02-623, HoCP03-708 and HoCP92-648 as
the female, and HoCP01-517and HoCPO7-617 as the male, which indicated that the clones could be used as excellent
female and male with high-yield and hight-sugar, respectively. Among the 73 cross combinations, the highest special
combining ability for height, diameter, effective stem number, sugar content and cane yield appeared in HoCPO3-
704x‘Neijiang 03-218'", ‘ Yuetang 00-236' xHOCP00-1142, ‘ Yacheng 07-71' xHoCP05-902, ‘ Yuetang 00-236’ xHoCP03-708,
HoCPO01-564x‘ Guitang 92-66’, respectively. A total of 38 cross combinations showed possitive EBV. The combinations
“Yuetang 94-128' xHoCP01-517, HoCP01-564x%‘ Guitang 92-66’, ‘ Guitang 02-467' xHoCP01-564 had better special com-
bining ability in cane yield, sugar content and EBV than the others, which could be considered as the most important
productive families in future breeding program. However, HOCP03-716x‘ Funong 02-6404’, ‘ Yuetang 99-66’ xHoCPO1-
564 and * Yuenong 73-204' xHoCP01-564 showed lower special combining ability in five characters and lower EBV than
other combinations, suggesting that the combinations did not suit for using as productive families in future breeding pro-
gram. Therefore, the results would provide helpful information for using HoCP sugarcane parents in cross combination.
Keywords: sugarcane; USA; germplasm; general combining ability; special combining ability; economic breeding value;
breeding
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Tab.1 General parameters of 6 charactersin 73 crosses

73] ZR ARER RSy e
ity Plant Stem  Effectivestem  Sugar CL . i/
Index  height diameter number/ content ?2?131/1"2)
/em Jem (T-%&-hm?) 1%
K 199.00 2.81 145.96 18.46 90.02
/ME 12667 2.20 62.63 13.32 34.69
FryE 17124 2.46 97.66 15.65 65.65
FrifEzz 1337 013 15.48 1.00 12.53
CV% 7.81 5.47 15.86 6.40 19.09

TrZEm iR (3£ 2), BRis AR TIZ & [a]
FAAERE S, (HORAEREAR BN AE 5 22 57
ALK R 2 AR AL AR TR, 2548 AR
oo BB FIREZE AR 4 MEIRIEREA | AR
MAGRIIAAERFE 2R, hal i, £ A
BEER. B R P 2 4 PRS2 A0AR |
BEARFIL 5 B BIHR o

R2 MERHIFESN

Tab. 2 Variance analysis of 6 characters

Source of Plant Stem Effective  Sugar Cane

variation height  diameter stem number content yield
57N 396.43 0.07 787.23 3.30 450.93
W% 36349 0.031 369.95 170 275.63
F1{H 1.09 231" 213" 1957 164
LA 554.82 0.08 839.38 3.85 573.08
w2 33812 0.03 363.78 1.62 256.87
F & 1.64 253" 231" 238" 223"
HE 536.66 0.054 719.25 3.00 471.23
W% 283.99 0.03 285.13 1.39 215.56
F & 189"  1.99™ 252" 216 219"

I "FRERRHE (P<0.05), "FARZEFMEE (P<0.01),
TFIRZEFMEE (P<0.001),

Note: * indicates significant difference (P<0.05), " indicates
extremely significant difference (P<0.01), " indicates extremely
significant difference (P<0.001).

22 HoCP RINBAM—MEEHELFEME

X} 114~ HOCP R FHEA [ 5 AR 1 — i i
B NRBHAT M (K 3) WKEERE, 7 43%
A PIRONAE K IE, Hrh HoCP03-704 — il & /1
e, 1M HoCP02-623 [ fik; 3 MR ARZE R —)
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it & SRV (E N IE, L HoCP02-623 — i it & /)
e, 1M HOCPO3-716 fflk; 5 R A A %255
— B A I RNAE A IE, Pl HoCP02-610 #)— ik
& i, T HoCP00-1142 £ ik ; 6 4 3EA i
PR 43 1 — R A I RN AB R IE , A HoCPO7-617
(A RERE 0 19— B & J) fer . T HOCPOO0-1142 i
%5 5AEA R HEZE ™ 5 — B & I BV AR IE
HHr HOCP92-648 £y, 1fii HOCPO7-617 ffik .

FIH RS 11 AREA () 285 & FE IR T4
B, 11 MR BAEARN AT B MERIE,
6 MTHEAMATTEME NN ., 2T FFELE
-112.75~76.41 JCZ|H], HOCP92-648 {43 & Fl
e, HKE HoCP02-623, 1 HoCP00-1142
280 B B R

i85k FH , HoCP02-623 . HoCP03-708 il
HOCP92-648 1E by B} 7S [0 43 FI1 JiE =25 7 i (1) e 75
JINIE, AL EMELES, EEENLS
() e A v 7 B
#£3 UABARSAHMERN—MESSH (GCA) BEE

5&%&#E (EBV)
Tab. 3 GCA effect value of fivetraitsand EBV in 11

HoCP parents as female
A
LA )1 GCA e s
MR bR B HACERC mewsy DD FME

Stran  plant  Stem  Effective  Sugar - EBV/
height diameter stem number content ;Zlng Yuan
HoCP00-1142 0.04 0.03 -9.23 -052 -4.13 -112.75

HoCPO01-517 -0.12 0.06 -8.77 040 -3.74 6258
HoCP01-564 0.08 -0.03 -0.63 -0.01 -0.72 -14.75

HoCP02-610 0.12 -0.03 541 -022 333 -18.14
HoCP02-623 -0.17  0.09 —0.99 036 069 7172
HoCPO3-704 0.37 -0.08 0.10 029 011 -53.69
HoCPO3-708 0.12 -0.05 4.03 056 115 59.16
HoCPO03-716 -0.09 -0.12 -0.52 -0.33 -5.31 -108.23
HoCP07-613 -0.08 -0.05 244 0.03 -0.81 -20.43
HoCPO7-617 0.01 -0.11 -3.73 0.65 -554 45.62
HoCP92-648 004 O 4.64 031 338 7641

2.3 HoCP RINXAM—MEE N ELFEME

X} 12 4~ HOCP R I AL A1) 5 AN MR ) — i e
G IBRIEAT A (32 4). WNBRERE, 8 1 3¢
ARRNE A IE, HAd HoCP03-704 — il & 1
B, 1 HOCPO1-564 Ak ; 6 4R A ZE 48—
it & RN AE M IE, L HoCP02-623 — it & /)
e, T HOCPO7-617 5eflf; 7 R A I A 5255
— el A SRV AE M IE, L HoCPO7-617 11— fik

i & 15, 1 HoCPO1-564 5% ; 3 1R Ay i
Wi 53 19— ML 5 180w 8 1E, L HoCP03-708
I RERE 7 1 — B & ) s, T HoCP92-648 f:
K5 8 AN EA Y EZE ™ i — R BC & I BN AE N IE
Ht HoCP02-623 #% =, 1fii HOCP01-564 ffi% .

FIH REAEXT 1224 AR M &5 & FEE 1T 7
Br, 12 DA TEH 6 M EARMATEMENIE,
6 MEANATEMME NN, LT FFELE
~105.89~153.19 L. Z [}, HOCPO1-517 (4 3% &
i fc v, H W& HoCP03-708, i HOCPO01-564 1)
L AR

2543 Hr, HoCPO1-517 FI HoCPO7-617 HEH
S FREZE P I BC A IR IEE, I ST E
fHAARNT R R, AGE A VR R s S A4
R4 LRARKSMERH—MEES (GCA) KA

5&Z%&#E (EBV)

Tab. 4 GCA effect value of five traitsand EBV in 12
HoCP parents as male

BTN
Mt 71 GCA __ Gt
s . . e HE
WR gk e ECEEC WS o A
Strain Plant Stem  Effective  Sugar = EBVIY
height diameter stem number content ;an uan
HoCP00-1142 1.15 0.05 3.26 -0.30 514 -7.66

HoCPO1-517 293  0.09 -0.33 058 6.81 15319
HoCP01-564 —9.50  0.05 -3.91 -0.27 —4.10 -105.89
HoCP0O2-610 0.80  0.04 -1.34 025 181 -898
HoCP02-623 -1.06  0.17 221 -046 936 7417
HoCP03-704 4.84 -0.03 -1.93 0.00 -0.44 6.84
HoCP03-708 -1.63 -0.02 -0.80 071 -221 9104
HoCPO3-716 159 -0.06 7.37 018 249 -27.49
HoCP05-902 354  0.06 2.26 026 590 3379
HoCPO7-613 0.64 -0.06 1.01 -010 -1.18 -31.26
HoCPO7-617 0.80 -0.10 12.73 049 372 56.86
HoCP92-648 -0.62 -0.03 8.29 -0.64 252 81.03

24 HOCP XAXAEWHFHRBEENREFBE
&

Xp 73 A Fuft 5 MR RRIREC A ) it
175081 (£ 5), 34 MG IR SRR RS 1800
5 H1F, Hrh HOCP03-704x ‘NI 03-218° ik
B & Hders, M B 73-204° xHoCP01-564 [
A% 38 NG ZERAFIRAC A JIE N IE, LA

‘B 00-236° xHOCP00-1142 3k fie 4 1 fe i
Il HOCPO1-564x% ‘¥.B% 99-66° {k; 33 P&
AT SRR IR & J1ONAE IE, DL C 3k 07-
71’ xHOCP05-902 ¥k L& J1 fie =i, 1M * B84 90-
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66’ xHOCP01-564 ik ; 38 N2 [ REME 73 i HE
PRI A JION B R IE , LA % 00-236° xHoCPO3-
708 [ AR 4 F R IR IC A 0 B 5 L 11T HOCPO1-564x%
‘PNYT 03-218" Hefl; 39 N A IR REZE P B Rk
A& IRV AE R IE, Hr HoCPO1-564x * FE#k
92-66 fix i , Hok e B 02-467 xHOCP01-564,
MM < #kE 99-66° xHOCP01-564 ffik .
XF T3 E AT B FMESAT T (£ 5),
73 M A LT R M E N-449.57~351.50 T, A

BBNUAMATTEMENIEM, &3 FE- T
300 Jolh LA 3 ANA, DLCEHE 94-128° x
HoCP01-517 F A5, HiK/E HoCP01-564x
‘B 92-66° A H:BE 02-467° xHOCP01-564.
BAHEWATTFEME N, 3145 (HOCPO3-
716x ‘ 4k 02-6404° , < B4 99-66° x HOCP01-564
B 73-204° xHOCP01-564 ) I 23 & M E
i F-300 7, FHrf ‘#k 73-204° xHoCP01-564
2% B MM E AL, H—449.57 Jt,

x5 BMEGHEMRFHRESNBEESEFEME
Tab. 5 Special combining ability (SCA) effect of 5 traits and economic breeding values (EBV) in 73 crosses

FHPREL 1 SCA

af T e T — W
Cross Plan%;;ight Stemg\ai;neter Effectfeﬁ?n%umber Sug)‘j‘rﬁfojr?tent ()Zﬁanée)yl(i EBV/Yuan
B4 94-128xHoCP01-517 6.13 0.95 -0.03 0.75 9.81 351.50
HOCPO1-564x4%: # 92-66 0.48 0.32 0.62 0.25 12.94 344.68
FEME 02-467xHoCP01-564 9.19 0.37 0.25 0.09 12.79 317.46
FEIR 07-71xHoCP02-623 0.63 1.17 0.23 -0.77 12.60 227.69
HoCP92-648x 1% 92-66 -0.89 -0.07 0.41 0.54 5.96 210.19
HoCP02-623x % 92-66 -7.46 0.37 0.62 0.27 6.65 208.41
HoCP92-648xH0oCP00-1142 3.69 0.73 0.25 -0.56 11.05 204.82
&4 02-6404xHoCP03-708 -3.49 0.53 0.29 0.35 5.65 197.44
HERE 92-126xH0CP02-623 -2.27 1.43 -0.07 —-0.06 571 171.48
HoCP03-708xROC22 10.10 0.07 -0.19 0.88 257 168.58
{7 93-88xHOCP07-617 2.01 -1.16 0.76 0.64 5.25 168.48
HoCP92-648x: i 02-961 4.76 -0.45 0.33 0.40 5.47 161.34
FE I 07-71xHoCP05-902 -1.35 -0.53 1.06 -0.83 11.71 152.24
HoCPO01-564xH0oCP00-1142 11.02 -0.22 0.21 -0.14 7.79 149.63
HoCP92-648xROC10 —4.41 0.55 0.15 0.17 4.29 143.08
HoCP02-623x1fi 4 05-2848 5.06 1.28 -0.23 -0.11 5.14 137.27
HOCPO1-517x £ 07-71 -1.20 0.82 -0.07 0.18 3.48 128.41
BB 00-236xHOCP00-1142 —4.71 1.71 -0.07 -0.59 6.12 119.12
HoCPO7-613xk: 1 92-66 3.69 -0.58 0.33 0.30 4.17 115.26
HOCP02-610x i i 74-141 6.28 -0.33 0.37 -0.39 7.61 113.34
4% 00-236xH0OCP03-708 1.55 -0.27 -0.15 1.50 -3.12 111.90
HoCPO03-704x 44 96-211 1.86 -0.35 0.37 0.04 4.85 107.83
B 94-128xH0OCP05-902 7.51 0.25 -0.13 0.12 3.74 104.62
Bl 94-128xHOCP01-564 0.63 0.80 0.07 071 6.92 93.70
B4 03-393xH0OCP05-902 -3.64 1.17 -0.21 0.21 0.45 73.62
HoCP07-612xH0CP00-1142 6.59 -0.46 0.11 0.38 1.79 71.93
R4 02-5707xHoCP00-1142 -0.74 -0.02 0.11 0.31 0.95 59.96
4% 73-204xH0OCP05-902 3.23 0.97 -0.19 055 4.21 54.95
T 92-126xHOCP01-564 -3.95 0.72 0.31 -1.05 6.69 45.45
&4 02-6404xH0oCP05-902 5.67 -0.38 0.03 0.06 2.09 42.71
HoCP03-708x: 1 92-66 -3.49 -1.00 0.58 0.34 0.75 34.39
M4 91-976xHOCP02-610 2.01 0.42 -0.09 -0.31 2.43 28.59
Wik 06-241xHOCP03-716 3.54 -0.71 0.43 -0.23 3.44 27.48
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Tab. 5 Special combining ability (SCA) effect of 5 traits and economic breeding values (EBV) in 73 crosses (continued)

FHRBLE 1 SCA

iy R EMME
Cross s E.ve ARCEEH HEWE 5> REZE R EBV/Y uan
Plant height ~ Stem diameter Effective stem number Sugar content Caneyield
M 05-136xHOCP01-564 -3.34 0.57 -0.23 0.56 -2.89 24.45
&4 02-5707xHoCP05-902 6.28 0.25 -0.23 -0.01 0.79 21.24
HOCP07-617xROC22 7.05 -0.53 -0.19 0.86 -3.00 17.67
BEH 01-71xHoCP03-704 7.81 0.03 -0.23 0.12 0.10 14.54
HoCP01-517xROC10 -7.92 0.40 -0.13 0.64 —-4.26 417
H:#% 02-761xHOCP01-564 -3.18 -0.46 0.33 -0.14 0.73 -11.99
HoCP92-648xHoCP01-564 —7.00 0.07 0.08 0.29 -2.45 -13.05
HOCPO1-564x 4 {1. 03-218 10.10 0.20 0.01 -1.24 6.08 -19.05
HEBE 94-119xHOCP92-648 -0.74 -0.35 0.49 -0.83 3.48 -34.51
CP72-1210xHoCP00-1142 1.09 0.05 0.03 -0.47 0.99 -37.51
HoCP00-1142xHoCP03-704 12.39 -0.53 -0.23 0.14 -1.38 -40.48
¥ 5] 11xHoCP03-704 -5.02 -0.38 0.23 -0.25 -0.56 -50.98
TE 4 02-6404xHOCP01-564 —4.41 0.25 -0.07 -0.17 212 —-60.11
HOoCPO01-564xROC10 0.48 -0.46 -0.25 0.75 —6.54 —-69.08
HoCP92-648xCP84-1198 751 -0.63 -0.31 0.41 -4.26 —72.02
HOCPO1-564x . {# 93-159 -9.14 0.03 0.27 -0.43 -1.20 —75.72
FEM 02-467xHoCP03-708 -1.20 -0.27 0.05 -0.41 -1.10 -84.95
1 f 99-66xHOCP07-613 1.70 -0.70 0.05 -0.12 -1.98 -85.69
HoCPO01-564x i3 05-136 -3.95 -0.28 -0.27 0.64 -7.15 -90.15
HOCPO7-617x#: 4 00-122 -3.18 -1.08 0.13 0.57 -5.80 -90.30
HOCPO00-1142xH: i 92-66 -4.25 0.32 -0.21 -0.16 -3.67 -94.13
HOCP01-517x#.4¢ 73-204 -3.18 0.05 -0.19 0.17 -5.19 -95.38
HOCPO03-704x 4 {T. 03-218 12.70 -0.71 -0.01 -0.88 2.00 -97.35
HLNE 45 5 xHOCPO1-564 -0.74 0.67 -0.61 0.46 -7.56 -98.85
HOCP02-623x M. 41 93-159 -7.31 0.33 —-0.45 0.79 931 —-99.49
HoCP00-1142xCP72-1210 —4.71 0.37 -0.19 —-0.53 -3.48 -134.98
HOCP03-716xROC22 -1.05 -1.13 0.31 -0.22 -3.17 -136.52
HOCP01-517x £ 3 05-164 5.37 0.37 -0.71 0.28 -8.28 -150.08
HOCPO00-1142x £ ik 07-71 -1.96 0.80 -0.27 -0.99 -2.08 -150.77
4 94-128xH0OCP03-708 —0.44 -0.76 -0.33 0.66 -9.16 -152.94
HOCPO01-564%K 86-110 -1.66 0.37 -0.33 -0.46 —4.54 -156.72
HOCPO03-704xROC22 5.98 -0.85 -0.31 0.01 -6.34 -179.21
HoCP07-613xHoCP00-1142 -8.38 -0.36 -0.09 -0.26 -6.34 -183.95
HOCP07-617xCP84-1198 -3.49 -1.01 -0.31 0.34 951 -205.12
HOCPO0O-1142x -## 93-159 0.63 -0.02 -0.45 051 -7.28 —236.65
HoCPO1-564x & f# 99-66 273 -1.31 -0.28 0.47 -11.29 —241.05
KB 94-119xHOCPO01-564 -11.89 0.35 -0.37 -0.27 -10.08 —254.42
HoCPO03-716x1f 4 02-6404 -4.10 -1.00 -0.33 -0.54 -11.59 -368.32
1 f 99-66xHOCP01-564 -11.73 0.03 -0.77 -0.23 -16.53 —408.55
#4% 73-204xHoCP01-564 —20.44 -0.76 -0.19 053 -15.99 —449.57
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