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Assessment on Breeding Value of Six Yuetang Parents of Sugarcane and
Their Cross Combinations

ZENG Qiao-ying, HUANG Jun-jian, YANG Zhan-duan, CHENG Yong-sheng, QI Yong-wen,
WU Jia-yun”

(Guangdong Sugarcane Genetic Improvement Engineering Center, Institute of Bioengineering, Guangdong Academy of Sciences, Guangzhou 510316, China)

Abstract: In order to understand the genetic characteristics and effects of combination selection of Yuetang
parents of sugarcane (Saccharum officinarum), the genetic effects, economic breeding values of 6 main traits of F;
population from 55 combinations were estimated by using family test method, which families were combined
from 6 Yuetang parents, such as ‘YTO00-236°, ‘YT03-373’, ‘YT93-159’, ‘YT94-128°, ‘YT99-66°, and
“YTO08-1966°. The results showed that among six parameters, the stalk diameter was controlled primarily by
female and male additive genes effects and non-additive genes effects. The plant height, brix, sugar content and
cane yield were mainly controlled by male additive genes effects and non-additive genes effects. The tiller number
was controlled just by male additive genes effects. The general combining ability (GCA) of cane yield and
economy breeding value (EBV) in ‘YT94-128’ as female were the highest among six varieties, which could be
used as high-yield female, while “YT93-159’ possessed the highest GCA of sugar content and relatively high EBV
as male, which could be used as high-sugar male. Among the 55 combinations, the cross combinations
‘YT94-128’ x ‘Guitang02-761°, ‘YT00-236" x ‘Guitang94-119° and ‘Guitang02-467°*x “YT93-159’ had better
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special combining ability and EBV than the others, which could be considered as the most important productive
families. Therefore, these would provide helpful information for using Yuetang parents in cross combination.
Key words: Saccharum; Yuetang sugarcane parents; General combining ability; Special combining ability;

Economic breeding value; Breeding
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1.1 pht

DA N HEER AR SRR B ) 6 AN H j#E(Saccha-
rum officinarum){ 5 5 Fif < kE 00-236°. <EpH 03-
373, “ELE 931597, <EHE 94-128° . < E i 99-66Fl
B 08-1966" Mok AR KL, ¥ r HIE B IR EA
TN GLECH 55 NARATA A .

1.2 A&

55 /N AZ A BRI T 2018 42 9 H 15 H 4% Fl,
10 H 10 HiEEHR A H IR BRI AL E R REX)
BEATEAE, 2019 4F 3 H 15 H WS4 AFEHLIEEL 150
PRSZAET, e BENLIX ARl T S A0
Hby S AR P ], BRATIX, BT EAE 50 #K, 17K 16.5m,
FREF 0.33m, 470E 1.1 m, 3XREE . HIAFEEH
PR K A BT

1.3 WEfrs

20194F 11 H 10~ 15 HiAASAEH k= (H, cm)-
Z242(D, cm). HREF(N), 2019 4F 12 A 15-20 H
A7 S A TR P2 (B, %), 2 UK B 7R A /N X O 4
FE 10 Ao BEMIERURER MR etk 224 R4
JE o BN JE 25 b s 5 07 10 R 0 e . PR
(W, kg)=0.7854 xD2x(H-30)%1.0/1000; 2%/~
F (Y, thm2)=WxN/666.67 x15/1000, H: i 4 5>
(S, %)=B %1.0825-7.703.

1.4 BEmHr

RAMB AT Z 0 —MRACE 77 (general
combining ability, GCA)FIHF#k AL & 71 (special com-
bining ability, SCA) &M F1 2 5 & FE K H R A
AT AT, AR IR & S, &3k ME
G M H R PR 20 50 B IR 0 228 XA A 121,

2 SR

2.1 MREBAEZR BT

55 MNMHA Fu AR 6 MR IZEAE LR 1,
S bk 164 cm, 2E4% 2.57 cm, AR 9.732%
104 %k /hm?, HEFE 21.4%, HEFES> 15.45%, =57~
& 69.16 tthm?. 6 PMabrII T RECAE, DU
FEEIIERCOK, 1K 24.06%, HUCRAMEER, LR A
i/ N, AU 4.80 %.

TSR, 6 MR, ANZERALEREA ]
KU RENES, HAVHR A B A B3 2=
o AFETFREAR, 6 MR R 5%
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Table 1 Six characters related sugar content in F1 of 55 combinations
Frisr (cm) 242 (cm) AR (=<10%hm?) HERE 1% FERESY 1% R
Height Stem diameter Effective stem number Brix Sugar content Cane yield (hm?)
BRKMH Max. 193.00 291 126.72 24.17 18.44 111.00
R/ME Min. 133.33 2.31 62.65 19.39 13.27 34.78
15 Mean 164.95 2.57 97.32 21.40 15.45 69.16
PrifEZ SD 13.70 0.14 15.52 1.03 111 16.64
CV /% 8.30 5.54 15.94 4.80 7.19 24.06
* 2 YRI5 250
Table 2 Variance analysis of 6 characters
P Sl PR EXG HRER 533 RERE 3 HETE
Source of variation Height Stem diameter Effective stem number Brix Sugar content Cane yield
BEAS Female 486.67 0.06 560.55 2.62 749.45 1024.95
iwZ Error 353.65 0.04 597 1.65 560.46 776.39
F 1.38 1.78" 0.94 1.59 1.34 1.32
LA Male 598.53 0.08 892.67 341 890.91 1237.09
w2 Error 319.26 0.03 527.32 14 515.41 711.44
F 1.87" 2.58™ 1.69" 2.43™ 1.73" 1.74"
444 Combination 562.89 0.06 722.39 3.17 371 1132.24
w7 Error 272.43 0.03 527.89 1.06 1.24 642.19
F 207 2,12 1.37 2.99™ 2.99™ 1.76™

MIZES. B T AREELISN, HiAth 5 MERFEH & 1H
BRI BEER . T, AU SRz
AT A R O 2

2.2 RSB S /15

LW 2R 1 BRI AL AR Xof TR B 43 AR 2R 7 ()
— LG SN HEAT T (3R 3). IEERE T R, <
B 00-236”. “ELjE 93-159° 1< B HE 08-196°1F N EEA
PIRNAENIE, Sk stk 5 R, EailE
PEREA, 10 EBE 93-1591F AR A BA IELM, &
AR ACA  INFEZE = BoRE, <EH 00236, <
B 03-373° Fll ELj% 94-128 1 N REAFIAL A [ — R i

R 3 WP A RS 20 R RE 2L R ) — RIS & 0 RN

B FINAEIRIE, EEME T EA, T EpE 93-
159 1< B84k 08-196 /£ 4 BEA A A A 1) — M Bic 45 77
ROSAE NA, ANEE AT R H R

G M AN ) 2B 5o R B o AR JRE 25 77 S 1) a4 2K
L, SERFRBA, X RENE A REIRAC S 1 NAR B K
YA B PE 00-236° x ‘HoCP03-708°, He kA2 <&
B 94-128° x B ik 93-159°; X jiF 25 P2 AR L & /1
1250 AR i K ) L 94-128° x kR 02-761°, #ix
IR /2 < 9% 99-66° x ‘HoCP01-564° . 55 M &4
12 NMHAEX 2 MERFFIREC & 713 8 IE4E, 15 A4
HARE, Ho E 07-65° x B H# 93-159°%) 2
MR ERNORTE IS N

Table 3 General combining ability (GCA) effect values of cane yield and sugar content in 6 Yuetang parents as female and male

. BEAS Female XA Male

ity FERESY 7 HER %7 i
Sugar content Cane yield Sugar content Cane yield
“EE ¥k 00-236° 1.37E-08 0.21 -0.17 7.79E-08
“EEHk 03-373° —~1.27E-09 0.70 -0.31 2.06E-07
<BhE 93-159 3.25E-09 -0.84 0.02 —9.75E-08
BhE 94-128° ~1.30E-08 1.94 -0.08 2.09E-08

Bk 99-66° —3.57E-09 -0.57 - -
BhE 08-196 3.32E-09 -1.58 -0.17 —4.09E-07
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2.3 B EMESHT

DL 6 AMNMEBESEAAE N BREA, X3 FL AR 5 MR
(Z T B FMERET 28T (3R 4), 6 MREARME G &R
B 5-37.65~44.21 ji, H 3 NMEARMAEHFFMIE
NIEAR, DAEEHE 94-128° () f i, 2 mERARIREA,
i < B4 08-196” [ Ik

PA 5 AN EESEANE RAA, H F AR 5 AR
2B AME -1 287.06~1 050.33, £ 5% & A 1)A8
PRME R s T B RE A, B 00-236°. B 93-
159 F1 ¥ pE 08-196° % N XA L5 & FE N IE

% 455 NMH A RERE S FRE 227 SRR PR IC & 1 RN

B, HrpEyE 08-196 15 mr, Wik o E XA
BT, 1B 0E 03-3731E A A AT & FiE i
K, BAEEMSIAME.

XiF 55 ANH A Fu AR 5 MRS B FIE T 5
M1 6), T, 55 NMAAHIZG B MME N-431.44~
41159 7, A 29 MHA AT G FE N IEE, H
BRE 94-128° x b 02-761° RIF R, &5 B FH
% 51(411.59 JT)s HIKON BB 00-236° x ‘FENE 94-119°.
A 26 MEMATT G FME NG, o B3 07-65 x
“ELPE 93-159° WA B AMERIK, H-431.44 JT.

Table 4 Special combining ability (SCA) effect of cane yield and sugar content in 55 crosses

2ikey RERESY T M REES) e
Combination Sugar content Cane yield Combination Sugar content Cane yield
¥4hE 00-236° x ‘HoCP00-1142° -0.42 3.49 B 99-66° x “HE:E 02-901° 0.52 6.34
¥4 % 00-236° x ‘HoCP03-708° 1.50 -3.99 B 99-66° x KEHE 96-211° ~0.36 8.20
Bk 00-236° x ‘ROC22’ 0.21 10.04 B 08-196” x ‘CP81-1254 -0.19 413
Bk 00-236° x “H:E 00-122° 0.19 -9.50 B 08-196” x ‘CP84-1198° 0.31 —7.44
B 00-236° x “H:HE 92-66° 0.14 -331 B 08-196” x ‘CP94-1100° 0.85 2.94
B 00-236° x H:E 94-119° 0.19 15.07 BL{E 08-196° x ‘HoCP03-704’ -0.07 -1.22
BHE 00-236 x “fLHE 96-211° 0.19 2.72 <L 08-196” x ‘HoCP05-902° 0.46 1.68
< B 00-236° x “ELpE 08-196° 0.23 -11.56 B 08-196° x ‘HoCP95-988’ 0.02 3.19
Bk 03-373” x ik 05-136° -0.21 9.84 B 08-196° x ‘ROC22’ 0.30 ~4.89
‘B pk 93-159° x “‘HoCP00-1142’ -0.53 —4.24 EELE 08-196° x FE AL 02-6427° 0.08 —4.28
“HpE 93-159° < ‘ROCI10’ 1.06 ~7.52 I 08-196” x  FEUK 05-164° —0.69 -7.86
‘B 94-128° x ‘CP84-1198° 1.12 -5.42 B 08-196° x Bk 07-71° -0.28 391
BH¥ 94-128° x ‘HoCPO1-517" 0.84 5.73 B9 ik 08-196° x < ELfE 00-236° -0.25 —4.44
HEHE 94-128° x “HoCPO01-564’ -0.61 3.46 ‘CP72-1210° x “E.% 08-196° -0.24 -6.71
< B HE 94-128° x “HoCP03-704’ -0.69 3.48 ‘CP81-1254" x *#Hji 03-373° -0.25 2.68
“¥4pE 94-128° x ‘HoCP03-708° 0.54 -9.66 ‘CP84-1198" x “#.fik 94-128° -0.32 1.00
< B HE 94-128° x “HoCP05-902° 0.14 0.83 ‘HoCP00-1142’ x “ B} 93-159° -0.50 -7.08
BB 94-128° x ROC22’ -0.21 10.90 ‘HoCPO01-564" x * ¥} 93-159° -0.40 —2.24
<BEhE 94-128° x FEE 02-761 -0.15 17.31 ‘ROC22’ x “BffE 93-159° 0.98 4.49
B 94-128° x FEE 02-901° 0.42 -3.07 “fH i 93-88° x “E}E 03-373 -0.08 5.92
<BHk 94-128° x Ml 05-291° -0.33 -0.42 FEME 02-467" x <Mk 93-159° 1.14 5.94
<5 94-128° < 4§ 07-71° -0.98 6.13 HEbE 02-761 x < HLHE 93-159° 0.96 —2.74
<BEhE 94-128° x “Efk 00-319° 0.12 -6.54 SR 03-87 x “BLBE 00-2367 ~0.40 8.18
<BhE 94-128° x < Efk 03-373 -0.96 -5.79 “Hipk 05-136° x “E4# 03-373° 0.10 7.08
<BEhE 94-128° x < Efk 93-159° -1.36 10.24 W 06-241" x < EHE 93-159° 0.28 131
<E}% 99-66° x ‘CP84-1198° -0.65 -5.31 “ERiE 05-164° x “B4HE 08-196° —0.65 137
<} 99-66° x “HoCP01-564° -0.06 -14.56 EEI 07-65” x “EHE 93-159° -1.03 -11.98
<B4HE 99-66° x ‘HoCP07-613 -0.03 -2.68
# 5 WHEEAME N REARI SR MZ 5 & Al
Table 5 Economic breeding values of 5 parameters in Yuetang parents as female and male
A i BEA &N st fif BEA RA
Variety Female Male Variety Female Male

<HpE 00-236° 6.23 309.94 Ik 94-128° 4421 -579.36

B 03-373° 18.25 -1287.06 “BLE 99-66° -15.23 -

BhE 93-159° -19.78 269.72 “H ik 08-196° —37.65 1050.33
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Table 6 Economic breeding values (EBV) of 55 combinations

204 Combination EBV 2H4& Combination EBV 204 Combination EBV

Bk 94-128° x “H:E 02-761° 411.59 Bk 94-128" x ‘HoCP05-902’ 64.23 <EEW 94-128° x ‘HoCP03-708° ~97.98
<BpE 00-236° x KEHE 94-119° 396.99 EpE 94-128° x ‘CP84-1198’ 61.55 <B4 HE 08-196 x #fAk 02-6427 -104.31
FEWE 02-467° x < HEKE 93-159° 311.99 B HE 08-196° x ‘HoCP95-988° 60.21 ‘HoCP01-564 x < #{f# 93-159° -107.10
<B4p¥ 94-128° x ‘HoCPO1-517" 289.59 Bk 08-196° x “CP81-1254° 58.83 B4hE 94-128° x B HE 00-319° -113.50
<B4 p¥ 00-236° x ‘ROC22’ 281.27 Bk 94-128” x FEHE 02-901° 26.97 B 08-196° x ‘CP84-1198° -131.54
B 94-128° x ‘ROC22’ 255.97 Bk 00-236° x ‘HoCP00-1142° 10,51 23 05-164° x < ELHk 08-196 -142.02
ROC22’ x B fk 93-159° 250.04 ‘CP81-1254" x < ¥4 03-373 6.25 Bk 08-196° x R4 07-71° -174.30
B 99-66” x ‘FERE 02-901° 240.02 M 06-241° x < ¥LfE 93-159° 6.15 B 08-196° x “ELH 00-236 -175.80
B 03-373” x I 05-136 219.62 W 94-128" x < Rk 07-71 5.33 Bl 00-236° x “FERE 00-122° -192.67
< B 08-196° x ‘CP94-1100” 185.49 ¥k 94-128” x ‘HoCP01-564” 1.68 <B4 ¥ 93-159” x ‘HoCP00-1142’ —208.30
MR 05-136° x ¥ fi 03-373 162.30 <BpE 93-159° x “ROC10’ -9.96 B4 hk 99-66” x “CP84-1198° -213.19
“#Hk 00-236 x ‘HoCP03-708° 157.00 <L 94-128” x ‘HoCP03-704" -19.97 ‘CP72-1210° x .4 08-196 —214.96
B4 hE 99-66° x “HEHE 96-211° 134.58 ‘CP84-1198° x “¥.fji 94-128° -23.49 ‘HoCP00-1142" x < ¥ 93-159” -250.64
HEHE 03-8° x “ELH# 00-236° 131.71 B i 94-128° x I 05-291 -40.91 B 00-236° x “ELHE 08-196 —256.08
“fHiiE 93-88” x W fE 03-373 107.87 <ELHE 00-236° x “HEHE 92-66° -53.86 Bl 94-128° x < B HE 03-373° —273.96
By 00-236 x H:pE 96-211° 95.37 Wik 08-196° x ‘HoCP03-704’ -73.93 B 08-196° x I 05-164° -318.62
B 08-196° x ‘HoCP05-902° 88.73 Wik 08-196° x ‘ROC22’ —77.48 B4 99-66° x ‘HoCP01-564 -377.03
B4hE 94-128° x B fk 93-159° 7755 B}k 99-66° x ‘HoCP07-613 —84.44 I 07-657 x BB 93-159° _431.44
HERE 02-761° x B 93-159° 68.09
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SIIRFIRIC A IR AE N IE s “RERE 02-467 > < B jk
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