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Abstract: Sugarcane (Saccharum spp.) is the most significant global sugar crop, contributing approximately 80% of
total sugar production worldwide. Developing high-yielding and high-sugar-content varieties is critical for enhancing
sugar industry sustainability. To support this goal and optimize hybrid breeding strategies, this study evaluated 71 sug-
arcane hybrid combinations derived from 75 parental lines, using six key agronomic traits: plant height, stalk diameter,
brix (juice sugar content), number of effective stalks, cane yield and sugar yield. The main objective was to assess gen-
eral combining ability (GCA) and specific combining ability (SCA), to identify superior parental lines and hybrid com-
binations for sugarcane breeding programs. The GCA/SCA analyses were performed using the R software. Clustering
analyses were conducted based on combining ability values to classify parental materials and hybrid combinations into
distinct genetic performance groups. Results showed substantial genetic variation across hybrids, particularly in
yield-related traits, with coefficients of variation exceeding 39.00% for effective stalks, cane yield and sugar yield,
highlighting significant breeding potential. Conversely, brix exhibited the lowest variation (8.05%), indicating high ge-
netic stability for sugar content traits. Notably, HoCP05-902, GT96-211, YT93-124, YT93-159, GT00-122 and
YRO05-704 were identified as elite male parents, while GT94-119, CP72-1210 and Eros were outstanding female lines.
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Two combinations, CP72-1210xGT96-211 and GT94-119xYT93-159, exhibited superior GCA and SCA values, achiev-
ing excellent performance in both yield and sugar content. Additionally, GCA/SCA ratio analysis revealed that cane
yield exhibited significant additive effects primarily inherited from the male parent. In conclusion, this research pro-
vides valuable theoretical guidance and genetic resources for sugarcane breeding, highlighting key parental lines and

hybrid combinations that can serve as core materials in developing next-generation high-yield, high-sugar sugarcane

cultivars.
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Tab. 1 Test materials
75 No #H {5 Combination JF5 No. #H {5 Combination 5 No. #H {5 Combination

1 CP72-1210xH:4# 96-211 25 HEH 89-5xROC22 49 T 93-159xROC22

2 Erosxz Hif 03-315 26 FERE 92-66xROC22 50 T 93-159H: 4% 94-119

3 FR96-29x = Hi 10-336 27 FEHE 94-119xROC22 51 T 94-128xROC22

4 Pma98-44x 7 i 06-4806 28 HEBE 94-119x 44 93-159 52 B 96-86xROC22

5 Q72x = H 05-704 29 FEBE 97-40x £ B 03-315 53 4% 96-86x -4 89-113

6 RB72-454xROC16 30 MR 05-291x 4% 01-71 54 W 99-66xROC22

7 ROC22xH:4 00-122 31 YT 03-218xHoCP01-517 55 HHE 99-66 <484 95-1702

8 ROC22x 3§ 07-71 32 PIYT. 03-218xHoCP05-902 56 =T 03-206x 2= Fi 05-704

9 ROC22x -} 91-976 33 YT 86-117x 4% 91-976 57 =T 07-49x =55 11-111
10 ROC24x 7 i 89-351 34 HYE 05-164xROC22 58 =Hii 09-28x 2 i 03-422
11 ROC25x 23 97-24 35 Y% 07-71xHoCP0O1-517 59 = Fii 09-44x =5 03-315
12 ROC25x M4 93-124 36 FEBE 07-71xROC22 60 = J 09-44x 75 BE 03-422
13 ROC26xH} 91-976 37 YR 07-71xH:HE 96-211 61 = Hi 11-76x 2 i 03-422
14 ROC28xH f 89-113 38 FEIN 93-25% 2z Fii 06-4806 62 o 00-45x 2 Fifi 06-4806
15 TC7xz B 06-4806 39 A 34x = H 11-111 63 Z HE 02-588xROC22
16 UT1xzHi 10-336 40 M 73-204x 5 93-88 64 o HE 02-588x 4B 02-901
17 {74 93-88xROC22 41 M 73-204x B8 02-901 65 ZHE 03-194x =5 11-111
18 AR 02-3924x 45 4% 91-4621 42 T HE 00-236xROC22 66 7 94-375xHoCP05-902
19 faAe 94-0403xE 4 93-159 43 B 00-318x M1k 03-182 67 2 94-375xEHE 93-159
20 T 95-1702xROC22 44 T HE 00-319xCP72-1210 68 ZHE 99-601xROC22
21 A 95-1702xHIHE 74-141 45 HEHE 03-373xH3% 05-291 69 THHE 90-76xROC22
22 FEBE 00-122x B4 89-113 46 BE 85-177xHEME 96-211 70 THERE 90-76xH:HE 73-167
23 HEBE 02-901xROC22 47 BB 91-976xCP84-1198 71 THHE 92-126XCP72-1210
24 HEBE 02-901%F) 5 48 HBE 93-159xROC10

2023 4F 11 HH &I SRR

(em), 2548 Cem), FEEE (% ). A 225 (4/hm’ ),
HE R (thm?) FBE ™ & (t/hm®) MR, BEHL
REAPACRYE R I AR S . SRR AR,
o H R ZE AT 4 b PR A, B ECH R, D
BRSSP R )y A R . R
PP, PAZE R =Rk <2512 °x0.785/1000;
N RZER (S6/mm®) =[RE S BCER (4) /
FEMTR (m®) 1%666.7x15; FEA B (t/hm®) =
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SO RBIEERE N 19.96% . A RCCEMELETE 11.25%
10°~151.25x10° 4&/hm* Z [A] 254k, MOFYI{H K
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Tab. 2 Genetic variation analysis of 6 traits in 71 sugarcane hybrids

(EINTEEEIEN 1

HE M =R it JiE : T e
L. . . - Number of effective . B . B
Combination  Plant height/cm Stem diameter/cm Brix/% stalk per hm? Cane yield/(t-hm ™)  Sugar yield/(t-hm™)
f/MAE 130.00 1.60 14.10 11.25%x10° 1.56 0.27
R 275.00 3.30 23.30 151.25%x10° 162.75 25.15
SHE 196.17 2.56 19.96 64.30x10° 66.46 9.17
i 2% 27.03 0.32 1.61 25.60x10° 32.61 4.54
A5 2 EU% 13.78 12.32 8.05 39.81 49.07 49.49

22 XXEM—REE DT

SR RN P R 0 — R BC A (GCA ) HE
TR, W 33 DNACA N 4 RTE g & 1 4
R 1),

: ° coy
" ¢ *

T ¥ D

P N G

<3 s

°% oA
i %; ) i
232 3 |
A |

BABRRAR 1ADA, AREZEARA R RELS
Each sphere represents a male parent, different colors indicate
different clustering results.
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3D scatter plot of clustering based on general

combining ability of brix and cane yield
for male parents

Fig. 1

B RS, A 6 MAS, HiE
o GCA FIEERE GCA ¥ 5 2T HAB K, F
PIEA 9 H-17.55 F1-0.60, FILHRABY, %

RARXARHA MR GCA B FER I (E, e
GCA H-4.85, 2£1%2 GCA H-0.07, HHZE GCA
H-15.41, Bir=& GCA H-2.36, HrpEHE 01-71
FIERE 91-976 B~ B GCA WA, = %7 10-336 4
J& GCA U H-0.93, MELANTEHIEMN T =™
EBEE A, (ARTVE X BEA R, TR ST MR
1B AL AL
BRI 2 WL mpEAL, A 13 ANAUA, HE
P GCA WIS —6.41, (B4R GCA 1IFH
H°M 0.52, FFA8" mfEREAE . HAb MR GCA 1
SE(E AN B bR GCA H-2.81, %425 GCA
H-3.36, MK, 2542 GCA }—0.02, ik,
RRZFAAU CP72-1210( #EEF GCA=1.07 ),ROC10
(HERE GCA=1.25) FIHEAK 91-4621 (HEE GCA=
1.08 ) 45, BLIRACATE H T bl 3 100 1 28 22 et
JoHAE S8 e B AR, AR B SR
ORER
B3 HETARBERL, ZREA 5 AR,
e i GCA e, FHME N 19.41,{H4E B GCA
i, A-1.12, Bir“& GCA 5, M 1.39, L&
ACA QN 93-88 (I~ i GCA=8.84 ), £t 5 (i
FeiE GCA=22.57) Ml=Hi 03-315 (=i GCA=
30.23) %5, Hbkm GCA (4.88). AR GCA
(19.06) ¥, EHTEZEM, TF5REFEAR



5514

FERBLAE . HHE 71 2 G BC A 170 M 5 0 o A O i 71

ZAC AR 7 R

B4 NEEEBEAL, RS 9 M,
HpEr= 5 GCA W FMEN 10.17, Bi“& GCA
IS R 1.53, 4EEE GCA N 0.27, ARCEA T
SR, frA R EREE . e GCA N
4.58, 242 GCA } 0.05, 3£ GCA N 4.54,
ZHi 05-704 BRZEARF AN H AN MRS, LG 10
B A A4 HE HoCP05-902 . FEkE 96-211. B g%
93-124 . BB 93-159 FIEERE 00-122 25, EA1ER
PR AR R I, AR RO SR AR T AR
AR R
23 BAXRH—BESHSH

J T R o Y — LA ) AT R 2y
B, 53 DEEAS R 4 AR (EI2),

) . 96y | gEE
‘ | R
s 1 | i
5 | e
oz 0 1
g8 5. I |
£og 1 i
%54 |
T =4
= ST

TABRBAR 1 DA, AFRBORRAF R
Each sphere represents a female parent, different colors indicate
different clustering results.
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Fig. 2 3D scatter plot of clustering based on general
combining ability of brix and cane
yield for female parents
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Each sphere represents a hybrid combination, different colors indi-
cate different clustering results.
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Fig. 3 3D scatter plot of clustering based on specific
combining ability of brix and cane yield for
sugarcane hybrids
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