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Abstract: [ Objective] This study aimed to evaluate the breeding potential of the main cultivated sugarcane YZ0551
and YZ081609 in Yunnan and identify superior hybrid progenies, providing material and technological reference for germ-
plasm resource utilization and new variety selection in sugarcane breeding. [Method] A total of 437 materials from
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YZ0551, YZ081609, and their hybrid progenies were taken as research objects. Genetic variation analysis, correlation
analysis, principal component analysis, cluster analysis, and comprehensive evaluation were performed for eight traits
(six agronomic traits and two technological traits). [Result] The coefficients of variation of the eight traits ranged from
3.68% to 44.84%. The coefficients of variation for sugar yield and cane yield were the largest, which were 44.84% and
44.23% respectively. The genetic transmitting ability was 71.69%-104.49%, and the broad-sense heritability was 61.35%
-96.72%. Correlation of different degrees was found among eight traits, among which cane yield and sugar yield had ex-
tremely significant positive correlations with single-cane weight and effective cane number (P<0.01, the same below) ,
and cane yield had an extremely significant positive correlation with sugar yield, indicating that relationship between
yield traits shall be considered comprehensively during breeding. Principal component analysis extracted yield factor 1,
yield factor 2, and sugar factor, with a cumulative contribution rate of 84.966%. A total of 437 materials were divided
into three groups: Group I was characterized with high yield and high sugar content, Group II had advantages in single-
cane weight and cane diameter, and Group III had rich genetic variation but mediocre comprehensive performance. Ac-
cording to the comprehensive evaluation D value to evaluate performance of materials, the D value of the female parent
YZ0551 was 0.4753, and the D value of male parent YZ081609 was 0.7102. Among the progeny materials, the number of
materials with a D value greater than that of YZ0551 was 242 ; the number of materials with a D value greater than that of
YZ081609 was four (V-315,V-317,8-292, and 8-208) ; the D values of these four materials, along with other three mate-
rials (8-149, V-307, and V-309) were greater than 0.7000. The above seven materials all belonged to Group I, showing
characteristics of high yield and high sugar content. [Conclusion] The traits of high sugar content and high yield of
YZ0551 and YZ081609 are genetically stable, showing high breeding value, thus, they can be used as important parents
for sugarcane breeding. The hybrid progenies of the two exhibit rich genetic variation for agronomic traits, among which
V-315, V-317, 8-292, 8-208, 8-149, V-307, and V-309 have superior comprehensive performance and can be used as
parents for high yield and high sugar content. At the same time, variety comparison trials can be carried out to further
breed superior new varieties. After years of field trials, the hybrid progeny 8-57 demonstrates superior characteristics of
high yield, high sugar content, and lodging resistance; it is named YZ19519 and will participate in regional trials for new
sugarcane varieties.

Key words: sugarcane; YZ0551; YZ081609; agronomic trait; principal component analysis; breeding potential
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Fig. 1 Distribution of agronomic traits and technological traits in F, progeny of YZ0551 and YZ081609 hybrid
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Table I  Genetic variation analysis of agronomic traits and technological traits in F, progeny of YZ0551 and YZ081609 hybrid
LERN HAMHE TR E AR
Trait Parent value Mid- Progeny
= miAE parent SR ARMRER ERARH BubfedS RRMUE TSGEE MERE(%)
0551 081609  value Average Variation (%) (%) (%) (%)  Transgressive
YZ0551YZ081609 range Coefficient Genetic trans- Heterosis Broad-sense segregation
of variation mitting ability =~ rate heritability rate
iR (%) Brix 2455 2342 2399 2356 20.90~26.18 3.68 98.23 -1.77 90.49 8.97
ggﬁigﬁgof sugarcane 17.78  16.69 1723 16.17 13.15~18.76 5.52 93.82 -6.18 71.79 0.69
S%njxgll%c(:ni)weight 1.19 2.04 1.62 1.25 0.45~2.36 26.01 77.39 -22.60 72.46 0.23
#RiE (cm) Plant height 185.17 200.78 19297 172.19 35.33~248.78 19.08 89.23 -10.80 96.72 12.87
542 (cm) Cane diameter ~ 3.07 3.52 3.29 3.10 0.77~4.23 12.34 94.00 -6.00 66.22 3.22
ARCEER(F/ha)
Available cane number 55000 120000 87500 91429 10000~190000  36.62 104.50 4.49 93.32 11.95
(stem/ha)
BEZE i (t/ha) Cane yield 65.74 24525 15549 116.22 5.71~252.94 4423 74.74 -25.30 63.85 0
By~ (t/ha) Sugar yield  11.67 40.94 2630 18.86 0.87~41.50 4484 71.69 -28.30 61.35 0
R 2 HEMEARZ R T Z KA X
Table 2 Correlation of agronomic and technological traits of tested materials
PR TR BIE ¥:ix 3 Y AL B MR
Trait Sugar content ~ Single-cane Plant Cane Available cane Cane yield Sugar yield
of sugarcane weight height diameter number
FREY Brix 0.718%* 0.001 0.032 0.000 0.026 0.015 0.096*
HREHEE Sugar content of sugarcane 0.126%* 0.133%* 0.074 0.009 0.076 0.190%*
PFAZETE Single-cane weight 0.638** 0.625%* 0.126%* 0.647** 0.652%*
#RiE Plant height 0.305%* 0.412%* 0.646%* 0.648**
2£4% Cane diameter 0.132%* 0.404%* 0.404%*
A1 %EEH Available cane number 0.815%*  0.800%*
WEZE 1R Cane yield 0.992%*
*FR BEMI(P<0.05) , ** Fn i B A OC (P<0.01)
* indicated significant correlation (P<0.05), ** indicated extremely significant correlation (P<0.01)
x3 SRMBRERSATER
Table 3  Principal component analysis results of tested materials
PEIR Trait PCl1 PC2 PC3
HEEJEE Brix 0.003 -0.067 0.542
H R Sugar content of sugarcane -0.033 0.025 0.534
FAZET Single-cane weight -0.113 0.484 -0.013
Fk7E5 Plant height 0.110 0.183 0.009
Z£4% Cane diameter -0.194 0.504 -0.028
HUZEE Available cane number 0.471 -0.316 -0.030
HEZE7= 1 Cane yield 0.305 0.013 -0.032
iy 1 Sugar yield 0.296 0.017 0.030
FHIF{H Eigenvalue 2.906 2.159 1.733
BIHk% (%) Contribution rate 36.319 26.986 21.661
ZiT5iHik% (%) Cumulative contribution rate 36.319 63.305 84.966

10% M ATERRIE , 44 M4 REE A BERRIE, For v-315,
V-317.8-292,8-208 . 8-149 . V-307 F1 V-309 45 7 {43 £1
KA D AE K T 0.7000, H [ 25 & R, BB &
7R AR B JE TR SR IR, (E
FE—R A, bR 8-57 B 241 P EAf , B
e L PUEVR R RS, SR 4R =
19519, ZhH BEHT b X kit

2.7 MREMERZHE

38 AR A AN GE T 3 A, Ok 7 O T [R) 25
AR R AR B G, Rk 6 iR . X
T AR BT AR I R L R, AT R
FACEAMAFI T, Horbr B3 22.81%~25.07%,
HREBHE N 16.20%~17.54%, i £ 77 5N 211.47~
252.94 t/ha, B~ 7E 30.00 tha A b, B T HAET
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Table 4 Characteristic analysis of traits for tested materials of different groups

H43HF Sugar factor

2 BETERPATHREINER

Fig. 2 Cluster analysis results based on principal components analysis

P HEE T2 Yield factor 2
PP 1 Yield factor 1

285 Group
I 3
11
1
-0

(627N I Il 11

Trait ¥i(E A RE(%) ¥fH S FRE(%) ¥IE A5 RE(%)
Mean Coefficient of Mean Coefficient of Mean Coefficient of

variation variation variation

FE (%) Brix 23.68 3.49 23.46 3.68 23.56 3.82

H M (%) Sugar content of sugarcane 16.30 5.11 16.15 5.45 16.08 5.95

PFAZETE (kg) Single-cane weight 1.31 19.75 1.49 16.94 0.95 19.14

B (cm) Plant height 190.04 13.66 182.34 13.68 144.88 19.27

2542 (cm) Cane diameter 3.07 7.85 3.39 7.70 2.83 13.74

FRk 2580 (45 /ha) Available cane number (stem/ha) 127594 17.13 77831 24.40 70765 36.24

TEZE 5 (t/ha) Cane yield 165.79 20.89 117.60 32.12 67.80 38.60

W77+ (t/ha) Sugar yield 27.02 20.90 19.04 33.26 10.95 39.11
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40 ], R)e e B A T ARSI g
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30 3 g
z
i A BRI DR ] HERR b 22 57
g% 15 B e SRR o 38 A A 2P IR B oK g
L0 RIS BRAE T4 1 LRI, M8 1045 (2010) (BEESSE
ool 45(2013) A KR LR B RN Ve IR LA
0.000 0200 0300 0400 0.500 0.600  0.700 PR fre B 1 i WL R RIS L Z RS, T
DR D value PRH T R B i A AR, MRS T E A, 1
AR e AT M s s e 1 e ;
B CURMRIRS TG DES 5% (2022) R 1575 5 AR R4 7 0
Fig. 3 Distribution of comprehensive evaluation D values of B o N
tested materials TRANGIFERR , Fn B R VE R, AR R R
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Table 5 Comprehensive evaluation results of germplasm materials superior to parents

M DfH Hee | MR DfH Hee (MR DfE Hee Bk DfH Her
Material D value Order |Material D value Order |Material D value Order |Material D value Order
V-315 0.7560 1 8-3 0.6394 40 V-120 0.5940 79 V-39 0.5647 118
V-317 0.7484 2 8-14 0.6387 41 8-72 0.5932 80 8-121 0.5638 119
8-292 0.7270 3 8-53 0.6372 42 V-340 0.5918 81 V-37 0.5620 120
8-208 0.7162 4 8-22 0.6362 43 V-96 0.5916 82 V-339 0.5619 121
YZ081609  0.7102 5 8-211 0.6356 44 V-19 0.5905 83 8-49 0.5603 122
8-149 0.7096 6 V-13 0.6340 45 8-310 0.5876 84 8-254 0.5602 123
V-307 0.7047 7 V-83 0.6339 46 V-87 0.5852 85 8-88 0.5599 124
V-309 0.7002 8 8-284 0.6332 47 8-154 0.5844 86 V-4 0.5594 125
V-346 0.6948 9 V-344 0.6327 48 8-63 0.5843 87 8-36 0.5591 126
8-18 0.6943 10 8-124 0.6304 49 V-310 0.5834 88 8-1 0.5580 127
8-57 0.6928 11 8-106 0.6271 50 V-25 0.5829 89 V-342 0.5578 128
V-316 0.6891 12 V-22 0.6219 51 V-73 0.5826 90 8-167 0.5574 129
8-230 0.6872 13 V-76 0.6212 52 V-86 0.5810 91 8-251 0.5572 130
8-123 0.6859 14 V-101 0.6205 53 8-125 0.5807 92 V-42 0.5570 131
8-48 0.6836 15 8-172 0.6199 54 8-92 0.5807 93 8-216 0.5569 132
V-67 0.6799 16 8-12 0.6193 55 V-122 0.5799 94 V-133 0.5559 133
V-8 0.6784 17 V-330 0.6184 56 8-82 0.5792 95 8-133 0.5554 134
V-326 0.6769 18 V-323 0.6181 57 V-136 0.5789 96 8-30 0.5538 135
V-91 0.6766 19 8-76 0.6177 58 8-87 0.5788 97 V-38 0.5527 136
8-192 0.6763 20 V-392 0.6174 59 8-35 0.5782 98 8-168 0.5520 137
V-130 0.6751 21 V-308 0.6153 60 V-314 0.5766 99 8-47 0.5500 138
V-325 0.6706 22 8-46 0.6150 61 V-75 0.5741 100 8-98 0.5483 139
V-7 0.6703 23 8-67 0.6145 62 8-218 0.5737 101 V-77 0.5479 140
8-219 0.6690 24 8-266 0.6137 63 8-4 0.5734 102 V-15 0.5477 141
8-263 0.6687 25 V-2 0.6129 64 V-106 0.5727 103 8-62 0.5475 142
8-51 0.6681 26 8-100 0.6128 65 8-169 0.5724 104 8-223 0.5469 143
8-184 0.6640 27 V-31 0.6123 66 8-131 0.5700 105 8-31 0.5466 144
V-50 0.6630 28 V-319 0.6095 67 V-28 0.5698 106 8-176 0.5463 145
V-304 0.6610 29 V-341 0.6073 68 V-11 0.5695 107 8-164 0.5456 146
8-93 0.6581 30 V-312 0.6072 69 8-260 0.5690 108 V-17 0.5453 147
V-347 0.6577 31 8-229 0.6033 70 8-183 0.5688 109 V-60 0.5442 148
8-33 0.6571 32 8-114 0.6003 71 V-276 0.5686 110 8-171 0.5437 149
8-290 0.6521 33 8-201 0.5989 72 V-46 0.5678 111 8-34 0.5423 150
V-8 0.6519 34 V-64 0.5977 73 8-166 0.5678 112 V-311 0.5396 151
V-88 0.6507 35 8-79 0.5974 74 V-66 0.5667 113 8-305 0.5379 152
8-24 0.6498 36 V-93 0.5959 75 V-36 0.5655 114 V-333 0.5375 153
V-318 0.6471 37 8-243 0.5955 76 8-236 0.5649 115 8-91 0.5371 154
V-85 0.6448 38 V-332 0.5951 77 V-10 0.5647 116 V-61 0.5349 155
8-96 0.6415 39 8-40 0.5942 78 8-142 0.5647 117 8-160 0.5332 156
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Continued Table 5 Comprehensive evaluation results of germplasm materials superior to parents

Wk DfH Hey |k DAH Hew bkt DAE Hey bk DAE Hery
Material D value Order |Material D value Order |Material D value Order |Material D value Order
8-286 0.5331 157 V-79 0.5231 179 8-277 0.5070 201 V-58 0.4888 223
V-6 0.5327 158 V-23 0.5219 180 8-247 0.5065 202 V-32 0.4882 224
8-238 0.5326 159 V-70 0.5214 181 8-44 0.5049 203 V-9 0.4880 225
8-143 0.5324 160 V-335 0.5197 182 V-65 0.5046 204 8-102 0.4876 226
V-68 0.5323 161 V-24 0.5193 183 8-134 0.5030 205 8-250 0.4873 227
8-285 0.5322 162 V-52 0.5193 184 8-156 0.5024 206 8-232 0.4860 228
8-13 0.5318 163 8-181 0.5189 185 8-162 0.5018 207 8-245 0.4860 229
V-327 0.5314 164 8-110 0.5184 186 8-275 0.5017 208 V-97 0.4855 230
V-57 0.5313 165 8-282 0.5178 187 V-55 0.5015 209 V-302 0.4851 231
V-102 0.5312 166 8-39 0.5171 188 V-29 0.4993 210 8-268 0.4845 232
8-224 0.5306 167 V-329 0.5165 189 V-119 0.4977 211 8-111 0.4844 233
8-112 0.5304 168 8-95 0.5164 190 V-71 0.4973 212 V-82 0.4841 234
V-89 0.5291 169 8-128 0.5146 191 V-5 0.4962 213 8-113 0.4809 235
V-53 0.5290 170 V-12 0.5135 192 V-126 0.4958 214 V-111 0.4806 236
V-132 0.5285 171 8-210 0.5121 193 8-309 0.4956 215 8-135 0.4798 237
V-331 0.5277 172 8-101 0.5119 194 V-59 0.4923 216 8-90 0.4789 238
8-293 0.5273 173 8-27 0.5114 195 8-43 0.4914 217 8-19 0.4774 239
V-49 0.5268 174 8-213 0.5105 196 8-313 0.4914 218 8-103 0.4772 240
8-227 0.5268 175 V-56 0.5095 197 V-18 0.4910 219 8-122 0.4763 241
8-65 0.5262 176 8-42 0.5088 198 8-239 0.4906 220 8-86 0.4755 242
V-1 0.5250 177 8-6 0.5083 199 V-51 0.4904 221 8-8 0.4754 243
8-127 0.5235 178 8-267 0.5071 200 8-165 0.4896 222 YZ0551 0.4753 244
xR 6 IHEMNRRMEHERSFE
Table 6 Trait characteristics of selected elite materials
MR R HEF  BREREE (%) HIERERE (%) MEdE(kg)  MHei(em) ZEfE(em) HREEE(F/ha) R i T
Germplasm  Order Brix Sugar content  Single-cane Plant Cane Available cane (t/ha) (t/ha)
of sugarcane weight height diameter number (stem/ha) Cane yield Sugar yield
V-315 1 25.07 17.54 2.22 203.67 3.28 106667 236.41 41.50
V-317 2 23.95 16.43 2.13 248.78 3.31 120000 251.27 41.44
8-292 3 24.86 16.56 1.26 152.44 3.63 190000 231.42 38.31
8-208 4 24.10 16.52 2.00 209.67 3.33 120000 240.16 39.72
8-149 5 23.86 16.51 1.47 204.89 3.19 156667 231.78 38.33
V-307 6 24.07 16.74 1.50 235.00 3.06 143333 211.47 3541
V-309 7 22.81 16.20 1.50 173.00 3.00 180000 252.94 41.11

BRI PR i e BT IR
RAMKBE R, ) Z /N ARBFFE T, 2 08 0551
FIAFE081609 A2 S VAR 7 240K 3.68%~44.84% ,
L rpobE = R 25 7 A S R AR, U B A%
BRI R b A R T A AR R
1 R PR A R AR 25 5 5 Bl RN H TR A
S RBE/NCNT 10.00%) , UL A E T H AR A
R R BT R SRR, B B 1 7 S R A SR
85(2023) MR 5T 45 HEFEA—F0, AHH RS B2 1 28 5
FBURT X5 53 45 (2022) FUBIFFT 45 51, vl g AR
MR CEAS R A M R )22 R 8. LA
ST ] FEFEHA P ik MR SR A L D AT S N R
BAEAR S MR MR R ST 25 B R SL i
PSR

AT E 45 (2025b) 36 T4 52 T8 06 H R
R TR Z R TG VR S5 R, 5

A7 AR 7= A P A R S AR 2 i
FebR o ABEFTAH AT R R |, 2SS
R E IEAHDC, SRR A (2012) IR 5T 45 R 0k
AAHAF , MHE ™= 2 ph RS = M REE D, 76 i
MR AR, AR Sy R o 2 R R A
K, T —HRA P g, 3k T BB ARAS BE A R =
FELEHEET AR BIINASHEE ST T 2R A VRN HEAS BT 4
f) V=315, V-317.8-292 F1 8-208,, iX 4 15 k4 K1 I1- Ak 55
APER B T oA (HIX SRR 5 oA 22 SN, B
A W 1w B NI 8 7 R 2 N
UEAE HRER P b | 5 225 1R o 5 7 AR b
A, 5T , 2 B 0551 F2 HE 081609 2258 St
R 3 25 AR R B 5t 4% A% 386 0 e, ok v R AR 2
B St T R R AR . A RCE IR
J& T R R TR 4 R, U R 0551
I HE 081609 4 =1 7 | Bl R IR IS A% 25 IS AR HE R
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R . A5 IR SR AR R R 5 S5 e
555 (2017) | 22 KU (2024) X 2 BE 0551 F1 2 1
081609 7 15 7 1/ DX 1) == 7= PR BiF 5% 45 SR AH LE 3 A4 i
A%, 33X AT B2 Fh 030 JE X A K s /i H R ]
R AR BHOKITSE. T A MR AR
BRIV 5 AR ], X RS A P 32 22 Ry 2 IR &5
HHaFR, BB R BRI AT B A R ERBE T i e Al
225 WO S IR AR S M AT B PR 45 51 L iR
TR RIS R ZR A5, AT G2 BRI R Ah i &
5. 2% = A AR BLF B 18 Fh 1 2 50 AL 24 /i
10% B9 ATEFRIE , 38 ABEARUERIA RLA 44 17, J5 25
W FE R UE— 2L O Ve R, P s 7= L b
REQE A RHE A i A5 T I AR
4 Hig

ZHE 0551 Fll 25 THE 081609 (1 b | w5 = Mtk (%
R, R RSB, e H SR R
AR, EHALER A SR A AR
1 V-315.V-317.8-292 . 8-208 . 8-149 . V-307 il V-309
FLEA RN R, W = R B SE AR TR A
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