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W OE: [BM)] SEEE/mah . AR B bR e AR SR, S H R T RS & R R R AR
[75:%] Dimrs. Puibess iy Bk 73-204 84 . Prpmbksk . s r=far=. FBARR CP72-1210 S ACAR T H A H
FACHM, RAH BRI F AT “FBH B BCH A R 11610, 38 1 A LB N 2 AE £ 8 XA
B 25 A VA A H R S R RS 11610 FE S AREFI AR . (&R B 11610 Mk E 7, KRR, Midiir, 4r8E
JI3, RZERE PUEIAMETR, FEARPELR. 2015—2020 4F AR L MR I P B BEZE M R 152,998 tthm ,  HLxF B (G
BHE22, T 3 13.89%; MY 16.31%, HOXTIBRIAN 1.44% (Z4aXH{E ); V4 ARk 24.946 thm °,  HoXT 8 5
7 24.90%, s AR B BE 2577 i 166.268 thm ©, HL X B 28.23%, T X BERE SN 16.79%, LIS BEAEAN 1.07% (4%t
), SR 27919 thm >, HOWE 36.99%. [ 11610 T 2023 4F 12 H il i B R IE R ERIEWRMEIC, BiCHS
GPD H i (2023) 350009, [45i8 1 [k 11610 MLy . R . Er=mbE, U@ Moo R IZ A E ==t hE
WFXIR, &R,

XA HE; BT BRE 116105 BEF; FhEST

FESES: S566.1 XEKARERS: A XEHRS: 1008-0384 (2024) 10-1140-06

Breeding and Characterization of Early-maturing, Ratoon-suitable, High-sucrose
Sugarcane Mintang 11610
LI Ruimei, ZHANG Shuhe, LI Heping, HE Yansen
(Institute of Subtropical Agriculture, Fujian Academy of Agricultural Sciences, Zhangzhou, Fujian 363005, China)

Abstract: [ Objective] A new sugarcane variety of high yield, high sucrose content, strong ratooning ability, and superb
stress resistance was bred. [Method] A sexual hybridization breeding program, "Five-nursery System", was applied using
Yuenong 73-204 as the female parent and CP72-1210 as the male parent for the breeding. Morphology and production of the
new sugarcane variety were evaluated at official trials. [Results] The Mintang 11610 plant had a medium to large stem and
superb performances on seedling emergence, tillering ability, stalk formation, lodging resistance, and ratooning ability. In the
2015-2020 trials, it showed a convincing 13.89% higher average cane yield of 152.998 thm >, 1.44% higher sucrose content
(in absolute value) of 16.31%, 24.90% higher crop sugar yield of 24.946 t'hmfz, 28.23% higher perennial root cultivated cane
yield of 166.268 t‘hmfz, 1.07% higher sucrose content (in absolute value) of 16.79%, and 36.99% higher sugar yield of 27.919
thm~ than those of control. It was officially approved a national non-major crop variety in December 2023 with the
registration number of “GPD Sugarcane (2023) 350009” . [ Conclusion] Mintang 11610 was an officially certified early-
maturing, high-yield, high-sucrose, premium ratooning sugarcane with broad adaptability and stable yield.

Key words: sugarcane; new variety; Mintang 11610; breeding; agronomic characteristics
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X, HEREANEAESLBE RS2, O
B Y ARk, fEFRIE H O E A& R IR
SHT, RFMEERG . SERY . SERY .
A 250 R B 2R 9 S T REOE B R L R AT
B AR 7= 1 5 H 3k 85% LA L, 3 4 R 6
S U 0 SR T A LA B . ik — 2B A A3 A 4
™, SRR AR, EE AR . b
P BT ESR 3E E HE RAR HE
P B bR, UABIFEUI AR Y H e R ook H 3
P B S R T, R Y S AR T
AR R R AR, AN R L
OB . AR R S R E A I R B AR, A
[6) B0 T ) R B B R IR A A T A e 2R 7 A
Jey, TR MR RS, AR R R A R
PEPE . BbErE. LU D A OGS iR ] 3 A 07 L A
RUEA, DA™ . Ui o i sk 73-204 g BEAS

CO281

POXBOR MR . meRR e . RAGEBE CPT72-1210 AL
AR, B AR EMRRETRERT, BER
H RS R PUEIR P SR A0 R S Rl
R H A 0 AT R R SR AR R AR SR

1 #MH#5 7%

1.1 BEREAR

R A 11610 FUSE AN 1 TR o HBEAR oy ok
73-204, FTTARA LB BEVE YIS B i e B8 R
BMCEARME, ZOEARRZE, HEr . brditkig L
K B TFA6 . AR R L I A AT Ok
CP72-1210 i 3E Eiz i S HEEE M7 &, s A
KZE, SLb, HRBESL, BEEES 6, 7R 2R
¥, FEEIE .. W, g KRskt, JCSTS B, 0
R, mHEEARR, ASEZ HEmRikmg, B
A EREC S S0 5 AR e i

CP27-34

|CP38-34‘ ‘CPZ9-320] ‘CP36—819‘ ‘CP48—126]

| F108 ‘ ‘ F134 ||CP34-120{ |C0356‘ ‘CP52-68| |CP53-17' ‘CP36-819{ |CL47-83‘

\_'_l\_l—l

|E;li% 57-423{ | CP49-50 ‘

A 73-204

CP65-357 CP56-63

CP72-1210

[EAE 11610

1 [E¥E 11610 FEARIL
Fig. 1 Parental pedigree of Mintang 11610
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ST/ U 5 VSl = L 5 O N o M o i
H o TEVEE A4S B BEX 5 R BR (0T S HRAE . R
RAEME R TR A R A R I A AN TR, R )
CEEE MR EREE . MR . 2R AR RER
A BMRAEREE . AR ORESL. KZ. I 57 5B RE
KRR M ZEWTSh . RS R AE kI F
A EBY B LG, B R 7 5 RS . R
MeooBidE (g de . BrEik . iR rEH)
B, DRAERSRETH, G R, HEER . 15
MR MR | Az o B A o

i R L XU g — i BT, i
B b i 5] . BB, SR F 52 A B AL X 2 HE
G, BAEF3IRES, 77K 6m, SITIX, 17HN

1.1~12 m, FF &N %& 2 B 45000~ 54000 Bt W
I, HAVNKEZ K 34.5m”, LU G0 22 5 gt il
mn A
1.3 FAEmHE

THEAE 3~5 HFA BN HBER | mR AN
o1 AAKRE . 2R, PEEE . AR, H
bk . 254 LA/ BEHL PR EL 30 BRI, BUHLF
PfE; 10 A ZRAE 1A WA A E e, B
W o3 4% BOE K s e MR B ) (GB/T 10498—
2010) ' R H BEIR 5 O B ) (GB/T 10499—
1989 ) ™ HEATRRIN . AR OGS BRI 7R U0 .

T2 /% = (M3 MR R REZE ) x 100 (1)

IrBER % = (7 BET A/ T ZE W H) % 100 ()
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TERR AR EE /% = (W R H/ FENE ) x 100 (3)

HEZE 77 i/ (kg-hm™2) = BLZE L kg x A WA R 3K
“4)

FrBRE AL/ (kg-hm™2)= 24 iR 2577 5 [kg < HERE 53 /%
(5)
AR EE A WA, 3~6 HIHEHMOH . £
Wi, 5~10 Auf . A . REEE KR
PiAMEPE A . 7~9 H & Xad s H A ER . KT
&0
14 HESWHE
156 B0 s % ] Excel 2010 #4740 #4347

2 ZERE5pH

2.1 [HEE 11610 “HEH]” E BT

2010 4F3E i R R oE A, e Ak 73-204 X
CP72-1210 % 15 A4 sc G, BILHE HEB g
PEATA MEARAS, 2011 4F 3 A kA7 & 2586 . # M T
HHA, 6 AhRIEMTANAY, 201242 A=
R Rmr . 280, BEMESY . K¥ . RAUESH R
T PEM I +E;  HAE £ 45 51 R Bk 73-204 X CP72-
1210 HARIMMFE, AR 20%; H P45 11610
R RRIMAEER L . IR ST . T 8]
(BX°) ik 20°M A ; 2012 4F %5 B P iz it R R W
NHRIETEL . MRIES . KB MRS . PiE
RAEFESTE 25 2013 4F | 2014 4R & 2 Btk A
e, WAL, YRBOMEMCERE L . B
gy PUERGER . PUEETRARREAL, 2015—2017 4F i
At HC L, 2017 4F 24 [ H RS AR T AR e
XAk, 2018—2020 4FZ 4 [ H AP A+ =4 X

WX . T 2023 4F 12 H 26 Hil i F %k FEANE
Y Aesin, BI04 S GPD HRE (2023 ) 350009,
22 FEHMEHMN

) BE 11610 FHPR S K, BEZEF L ; TRHIBEEIE,
K 13~21 cm; 2548 2.18~3.11 cm, 7 8] BE G A 5 4%
o, BECIEA /D RIR B RL; W, TAKH
R, TARM; Tz, o AREARE, RAEA
2~34F, AHINHEY]; ZFEEDE, 0, R K
AR, Mgk, BN 6 ST S EBRE; NAE
R .
2.3 FhESHT
231 EBREMIKEN

2015—2017 4F 19 i Ll 50 S 2017—2020 4F 79 42
B H RS A X 24 2 R s R (1) R, W
B 11610 B ZF KL, IR 5T, i R E b 72.17%,
Fb X BEHT 0 22 495 3.91%; AYBERE, HiE EH
R 111.54%,  FbXF BEBT 5 0 22 45 5 20.59%, £ ¢l
B, ZRBERE; ArHARKR, BirR, Mk
e, MHRIEE . ST, MR 283.13 em, L X REEE
29.0 cm; XL, 2548 27825 mm, b Xf HE KL
125 mm, AP RZEFF; BRZEERH 1.7254kg, 5%
WA Y ARCEE ., AW 89 408 %%, Lk
XHRZ 12 070 45,

TE PR . [BE 11610 fE R HER . £, KR
5 71.92%, HEXTHRE 8.34%, fAMYEE R, X IR
1 10.33%; TE AR EEAR TS 263.0 cm,  HEXF HRAIK 37.0 cm),
W HGHTHEAR 40.3 cm; 254229.78 m, HCXHIRAH 2.30 mm,
FEBTAE R 3.90 mm; fE ARATRLSREGR 91 791 2%, HLX)
£ 19917 %, LHIHEZ 10 016 4%,
232 EEEFEERIL

2015—2017 4% 2 3 2 fa dn ke 25 5 (%2 ) 3R
Y, [ 11610 B A7 4 158016 kg'hm ~, W& & T

Fz1 HHE 11610 EERZMHRERN

Table 1 Major agronomic characteristics of Mintang 11610

. - HEE  REE S8R it % puE A
V:'i ot Germination Shooting Tilling Plant Stalk Single stalk Stalk number/

ftem Y rate/% rate/% rate/% height/cm diameter/mm weight/kg (%hm™>)
[} 11610 72.17+£8.42 135.48+43.33  303.3+49  25.88+292 1.61421+0.3889 87025122083

Hi1E Plant cane
BrErE2S D) 68.261+18.01 104.63+29.57  3243+9.2 25.68+0.5 1.68061+0.1110 82803114918
[ k% 11610 71.92+7.56 87.61+£28.04 263.0£22.5 29.78+2.0 1.83651+0.2763 91791128032
f&# Ratoon

Bram2s G 63.58+3.62 77.28+£31.06 300.0£253 27.48%+1.13 1.784910.2064 71874111419

[ #% 11610
MOFYY Average B ERE225 WHERD

LEXT e £+ +3.91 +8.34

+20.59*

72171842 71.92+7.56 111.54+4238 283.13+26.3 27.825+3.12 1.7254%0.3341 89408+23501

68261 18.01 63.58+3.62 90.95+£24.94 312.13%£24.0 26.575+1.16 1.7328%0.1899 77338+14797

—29.00** +1.250 —0.01 +12070

S RN FE TR E(P<0. 05), 7 KRz T (P<0. 01).

“*” indicates significant difference (P < 0. 05), “**” indicates extremely significant difference (P < 0. 01).
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B, AR 201 324 kgrhm 7, WX IR 27.97%.
2017—2020 4F 4 [ H 5 i Ff 555 -+ = 48 Db B
B 121441 kghm * 5 F 0 BOEAC R, i AR
# 131212 kg'hm *, X BRSPS 28.64% . LA
BORME TR
2015—2020 4F Z4E Z G g R W, B 11610

AR R B R Ol 139729 kg, 5 X HRFOE
F2 EEE11610 FEETE,

5 WS REZE 77 Ol 166268 kg, [t X B 14 77 28.23%,
2015—2020 Hi 1 G- By pEZE 7 5 152998 kg, LX) i
B 7" 13.89%.
233 EESsEEBEZ R

N2 AT, 2015—2017 4R & HEIREG B
11610 HA . fEARAY 12 F 3 Fb 435350l FEoxss BT 1,95,
2510 A E S, SRR LA RIS AN 15.00% . 50.45%.

BEREISSHERY

Table 2 Performance on cane yield, sucrose content, and sugar yield of Mintang 11610 and reference varieties at national, regional, and

variety comparative trials

ENaS iR TR A bR
Cane yield Sucrose content/% Sugar yield
R T3 AR
Experiment Planting date Variety FrE FREE
Caneyield HCK% 117 12H 1A “F#4 Sugar content/  JNCK%
(kg-hm ™) (kg'hm ™)
B 11610 158016 100.43 15.39 15.39 24319 115.00
. #HH Plant cane
i b BEW25 D 157336 13.44 13.44 21146
Variety comparison
test B 11610 201324 127.97 16.80 16.80 33822 150.45
15 1R Ratoon
FrEhE2S CuHig) 157320 14.29 14.29 22481
B 11610 121441 100.61 1585 1633 16.56 16.25 19734 112.06
. At Plant cane )
S WarE2e GH 120706 1345 1504 1529 1459 17611
H+ =X X
Regional trial ‘ B 11610 131212 128.64 1603 17.03 1729 16.78 22017 125.86
TE MR Ratoon
BrawE2s O 102002 1543 17.66 1835 17.15 17493
HHE 11610 139729 100.51  15.85 1586 16.56 15.82 22103 113.43
W Plant cane
FrEhE2S ChHig) 139021 1345 1424 1529 14.02 19486
HHE 11610 166268 12823  16.03 1691 1729 16.79 27919 136.99
¥ P8 TE 8 Ratoon
BrawEns O 129661 1543 1597 1835 15.72 20381
Average
B 11610 152998 113.89 1594 1639 1692 1631 24946 124.90
BT Average B M2 s Citig) 134341 1444 1511 16.82 14.87 19973
b X HE £+ +18657 +1.50 +1.28 +0.10 +1.44 +4973

2017—2020 4F 4[5 H 5 AP 2 -+ =48 XA g
Hr, DB 11610 B4R 11 F 22845 1 T (9 1M 43433l
Xt R 2.4, 129, 1270 E A, W FEEE
L66 A 43 A, mAREE g, 1183 6 Hoxd B
0.60 1~ F 4r s, 128 . BAE 1 H W4 511K 0.63.
1.06 1N 3 i, AR 037 AN E ar s, B A .

A KR B gy 0l L X BB P 12.06% . 25.86%
ZAEZ AR S, B 11610 HifE 1 11 A |

12 7. B4R 1 A RERE S 43 0 L X BEGE 1,50, 1.28,
0.10 N E 7, EWEE 1.44 A E s, X HpE
24.90%; FHE . fEHR BT RESEHE 13.43% . 36.99%;
TE RS BEOL T, R AR MR A R
24 FEFREMSW

ZAE L2 R IR A A, B 11610 - 35 20 1 7= i

OSBRI CK Y P 18657 kg, 1Y BE 4973
kgo FUEMEHT (F£3) £W, [EHE 11610 257"
B, SHEERARECN 71.25%., 79.94%, 45l CK
fH 1.20%. 3.42%, UEHTIEBE 11610 & ™ = b B A
PEREHE T X IR

FE)HE 11610 55X MUEEZE ™= it | Bofli it A i R0
Hh 31.41% 5 22.94% . 30.71% 5 15.83%, i3 HH X
PIAS SR REZE 7= L SRR R R O S A A&
PFIE B IREE A T 1 RO, 3SR
25 BARMMRI

] A A 25 5 (3R 4) KUY 11610 .02k
3.64%, WEARTXIHE; MR WASIE . e &k,
R AU A R A RN 1.03% JRIE T
XTHR, HUXBTEIRE S B 5 TR 0 22, BrasidEscs .
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Table 3 Productivity and stability of Mintang 11610

e SRR HERE >
Jh 3 Cane yield Sugar yield Sucrose content
Treatment THE dEE ERRH mREREH PHE R ERAFH SRERHE CTHHE mEE TREE sREK
Xi(kg'’km?)  SD CVI% Hsci/%  X/kgkm?®)  SD CV% Hsci/% X%  SD CV% Hsci%
[E}% 11610 152998 48235 31.41 71.25 24946 7656 30.71 79.9 4 16.30  0.90 5.52 94.2
HrEkE22S ) 134341 30841 22.94 70.05 19973 3109 15.83 76.52 14.87 1.53 10.30 81.5
=4 [EFE 11610 FUIE RN
Table 4 Resistance of Mintang 11610 demonstrated at Fujian Regional Trial (AT %)
b Tl 0a 6 Ief H A 28 4 JE 5 e 28 R 2 kS FIfRZE
Treatment Dead heart rate Aphid incidence rate Top rot Mosaic disease rate Smut rate Wind-breakage rate Lodging rate
=B 11610 3.64 3.5 0 0 1.03 0 0.1
WER2S D 3.49 5.0 0.5 2.1 2.66 0.25 10.4

3 Weh4gn

Rk K, A=A T hmE R, A
TOARANWIAE B, A AR A R AU A 7 i R
TRV A, 3 7 i AR PR R A R L e R
REAR A 77 A B A RS, R A AR AR 5 ) 4 4
BRI T RAE 2, 7 MR A8 A R b P EL i 30 2R K
P BATR . OBRBUIHE R R & bR A
B, FE AR H AR A PR T A AR R A AR .
B, EAREESR . rEBEMCERE . AL BFE
L BUEIR S S LA R P B TR AR G
TE AR, R R T R O B XU & X
B ECH REER, AU R REBR D SR
B, N TR R A48 o A 7 A 5 H RE (5 AR A
TN TR SR IR e TS s [ B 11610 B9 58
e . BB ol A R H R L

F B AN [ R R R X R
AR, A TR REAE T2 bl Bk, s
SRR L €t 08 NG AN Gl D S @i i sl e N TR
AT, WEIRTTAR I RE, AERTTRERTR], 48 m
R D 11610 81 & Rl 11 A BEME 4715 14.44%,
R BGERR, FFRE DXUE Ak R L DR o
FTdnFp A S

) BE 11610 83 2 AR50 I R RR BT . Tk
2 . rEEN R . ONZERE . PUEMR MRS
e R, 20152020 4F A4 IE25 = 152.998 t-hm ~,
B P 13.89%; O W 24.946 thm °, 1S BE 24.90%;
11 H BERE 433K 15.94%, Lo XF B8 & 1.50 4~ 4 45
11 H 2 84E 1 AR 16.31%, LLXT B3

144 AT 4% A5 7 MR R 0 B 25 i 166.286 t-hm 7,
B 7 08.23%, oW 27.919 thm °, 4B 36.99%,
T KR 348 7 OB IR R T R — AR
rPAERE TR K L R R A GRS R L e AR
S DURIIRAE ST A B
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