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Abstract: Guangxi spans the southern subtropics and central subtropics, with the Tropic of Cancer crossing the central part
of the province, and belongs to the subtropical monsoon climate zone, which breeds rich wild sugarcane germplasm re-
sources. From 2016 to 2023, Sugarcane Research Institute, Guangxi Academy of Agricultural Sciences organized a team
of researchers to carry out systematic surveys and collection of Narenga porphyrocoma germplasm resources in Guangxi.
The team collected a total of 58 copies of N. porphyrocoma germplasm resources in 43 townships of 18 cities and dis-
tricts in Guangxi. The results showed that the N. porphyrocoma germplasm resources in Guangxi were mainly distrib-
uted in the area of 60.0—602.5 m above sea level, longitude E: 107°08'01"—111°32'02", latitude N: 23°08'02"-26°01'43".
The genetic diversity indices of the 20 descriptive quality traits of N. porphyrocoma germplasm resources in Guangxi
ranged from 0 to 1.2044, with a mean value of 0.5557, in which the diversity of the color of the internodes after expo-
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sure was the highest, that of the cork was lower, and the diversity of the three traits of stem shape, aerial roots and water
splitting was not reflected; the genetic diversity indices of N. porphyrocoma germplasm resources in Guangxi of the
different collection areas ranged from 0.1040 to 0.4911, with Hezhou being the highest and Baise being the lowest. The
phenotypic traits of N. porphyrocoma germplasm resources in Guangxi were rich in variation, and the coefficients of
variation for six quantitative traits ranged from 17.3% to 53.6%, with an average of 34.8%; the coefficients of variation
of N. porphyrocoma germplasm resources in Guangxi from different collection areas ranged from 29.4% to 36.9%, with
Hechi being the largest and Guilin being the smallest. The results of cluster analysis showed that the 58 N. porphyro-
coma germplasm resources in Guangxi were classified into six major groups, but were not closely related to the geo-
graphical origin, in which the materials in the first major group had better overall traits and excellent biomass and qual-
ity traits. The collection expanded the number of resources in Guangxi Sugarcane Germplasm Repository and would
provide excellent genetic resources for sugarcane breeding and genetic improvement.
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genetic diversity
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Tab. 1 Collection and distribution of N. porphyrocoma germplasm resources in Guangxi
Sample No. Collection site Altitude/m Longitude/E  Latitude/N Habitat community  fected discase
2016HBWO10 BUJH 7 5 )11 BE:J 9 ¥6 H 55 it 316.4 111°17'39"  25°00'14"  /KJESE Bk Litg 7
2016HBWO11 BT & )11 3Rk F i B A2 084 364.2 111°2531"  25°01'01"  2A#k3s Huk 7
2016HBWO12 B i & )1 BE% A ik H 22 164 387.5 111°19'44"  25°05'05" A5 Huk J
2016HBWO13  BUJH 7 5 )11 BE:Jk 9 76 B 22 18 4 371.7 111°19'57"  25°07'48" Wi WA Jk
2016HBWO14 BUJH 7 5 )1 BEJ 8 ¥6-H by g 194.3 111°20°00"  24°47'12"  Hif WA Litg2s
2016HBWO15 BN T & )1 BE 1 1 i -E A R i 226.0 111°21'46"  24°52721"  KH WA Jk
2018HBWOO1 #1JH 7 i 28 L 28 V4 125.1 109°57'32"  24°26'07"  JAJiE WA Lite=d
2018HBWO02 #IJH 7 i 28 HL 28 V4 149.9 109°56'48"  24°30'44"  ANEKsE BB
2018HBWO03 #1JH 7 i 28 5L e 28 45 124.6 109°43'55" 240337227 NEksE BEA (CES
2018HBWO04 #)1JH 7 g 7€ £-F- 1L 45 139.6 109°3627"  24°4028"  ANEE B (CES
2018HBWOOS5 I T fiE 28 FL % B 43 111.5 109°51'40" 24°43'00" HH $5 e MR A5
2018HBWO006 FEM T ik i B = 5148 263.5 109°40'30" 24°5924" YN G FeBE
2018HBWO007 ARkt B = B4 206.8 109°38'52"  24°51'48" &l G ity
2018HBWO008 H: ki ik i B & i fH 150.3 110°05'38"  25°02'37"  Hiihi A ¥
2018HBWO009 Ak AT Ak 4% B 5 4 144.5 110°03'48”  25°0528"  Hiih WA (CES
2018HBWO10 Valith i BRYLE R R B 16 535 FH 8L 228.6 108°14'59"  25°04'19" 4 HI A Litgos
2018HBWO11 Vil i BRYLE R R B 16 B35 B8 243.5 108°1321"  25°07'59" 4K HI WA ¥
2018HBWO12 [t i PR VLB R R B 36 81 1L 269.3 108°05'40”  25°07'12" M e Jo
2018HBWO13  #IJH 7 fal 2e B4 A & 602.5 109°3323"  24°52'39"  [HI[A] R B
2018HBWO14 i i il % B A il & 468.4 109°33'01"  24°52'02" Ml REA: "
2018HBWO15 i i il % B4 il & 453.9 109°33'04”  24°55'03”  HJd] HEA: MRS SEBE
2018HBWO16 i i fili % B A il & 324.6 109°31'30”  25°01'34" i REA: T
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Tab. 1 Collection and distribution of N. porphyrocoma germplasm resources in Guangxi (continued)
Sample No. Collection site Altitude/m Longitude/E  Latitude/N Habitat community  fected discase
2018HBWO17 M T il e EL Y Toi 4 273.4 109°30'12"  25°03'04" & A e BE
2018HBWO18 i i il 22 B 224 119.2 109°24'49"  25°12'34"  HI¥H A Litgos
2018HBWO19 #JH 7 fil 2e B Kok & 126.5 109°27'46"  25°12'09" AR B J
2018HBWO020 40 i il 22 B 22 4 117.9 109°23'19”  25°09'42"  [I¥# R BE
2018HBWO21 A0 T il %2 B % /1 4 114.2 109°20125"  25°0526"  ANHSE BEL A BE
2018HBWO022 A4 i il %2 B oK [ 4 206.7 109°19'02"  24°5429" i REA: T
2018HBWO023 M T il e FL i A1 3 147.4 109°41'31"  25°07'40"  EEif [ G "
2018HBWO024  #0H 7 /K 7 1 18 ¥R HL ik R4 167.3 109°09'16"  25°00720"  ApESE B ¥
2019HBWOO1 il iy & WAAFE 1% A i B AR ] 316.7 108°53'17"  24°46'11"  RH WA ¥
2019HBWO002 Yl il % A48 % B A B/ 224 100.6 109°0129"  24°53'09” 4K WA ¥
2019HBWO003 VT3t il & WAL FE 1% [ 1A B 3 4 109.8 108°57'56"  24°55'54" 4K [ GH &
2019HBWO004 o i 17 % WAL FE 5 F if B 4 4 119.7 108°57'50"  24°56'11"  4KH [/ G
2019HBWO005 i b 17 % WAL FE % F iR B AR T T4 275.1 108°54'04”  24°50'34"  4¢H R o5
2019HBWO006 it i & WAL F iR B AR T T4 206.7 108°54'05"  24°53'00"  4EH WA gk
2019HBWO007 At 7 & WA i A 1h EL R T 4 218.2 108°42'59"  24°44729"  Hii WA (CES
2019HBWO08 il iy & A4 FE 1% A i B U 283.8 108°4528"  24°43'40"  RH WA ¥
2019HBWO09 440 T3 4 3n B of ik 430 229.0 108°57'12"  24°37'38" ik R x
2019HBWO10 M i M EL v ik 4 227.0 108°57'12"  24°37'38" WL A y
2019HBWO21 Vit 7 4 VL IX b F 4 299.1 107°53'06"  24°32'50" A<M n x
2019HBWO022 A ith 7 43 VT X FL T4 332.8 107°52'58"  24°32'05" 4 HI A x
2019HBWO023 Vil it 7 4 3 L DX Il i 43 262.7 107°52'15"  24°39'13" Bl A (EES
2019HBWO31 FEHCTT FH ] EL 22 b4z 157.3 110°31'57"  24°53'40"  4KH R &
2019HBWO032 H:ARTT V4R B A 52 40 153.5 110°4822"  24°31'19"  fRH WA ¥
2020HBWOO01 5 5 i H: - 17 KIS 4R 39.0 109°55'13"  23°08'02”  HiJd] A T
2020HBWO002 3 B i 77 3 B JE 4 f 268.0 108°56'15"  24°02'44"  [T[d] Wk x
2020HBWO005 H:MRAI M ZEELRS 248.1 110°40'33"  25°32'00"  4eH A ¥
2020HBWO006 HEARTT 4% B i 45 258.9 110°3525"  25°26721" 4 A e BE
2020HBWO07 AEMTIT 4% 5™ 340 197.1 110°32'07"  25°36'30"  fH A ¥
2020HBWO008 H:AkTi 4/ 2 4 JH i1 158.2 111°01738”  25°57'27"  4H A FE
2020HBWO009 H: AT 4 B e /K 43 174.7 110°59'15"  26°01'43”  4KH R &
2020HBWO10 AT 4 M B X el 175.1 110°54'09”  25°49'22" A HAE ¥
2020HBWO11 %% JH T b 1L B4 1l 48 148.8 111°17'14"  24°37'03"  KRH A Jc
2020HBWO12 B i 1l B 8E 5 43 192.2 111°08'34”  24°29'47" kM R &
2020HBWO13 HE M i g5 i B b Sk 4 60.0 111°32'02"  23°54'39" KM R ¥
2023HBWO022 1 @17 H 4R B EP A% 4R 358.0 107°08'01"  23°21'34" N5 HUE y
2023HBWO023 1 {477 FH 7R B VL4 288.0 107°0922"  23°21'44" Mg EUE o
22 TEHANEFMRABHEEROEES  61.00 cm, FHH 153.81 cm; 25870 1.28 cm,
R AR 0.12 cm, F¥HK 0.68 cm; 0] K B i

BRI g R e R (£2), JTHENAL
b 5T B IR B B PR TR B o £ 1 AR R
MK E N 145.20 cm, 3K K 68.00 cm, “F1H
110.15 cm; M98 fx =~ 4.40 cm, HAKM 0.65 cm,
SRR 1.51 em; MR B 298.00 cm, FfkH

9 61.00 cm, KK 7.30 cm, FHHy 23.73 cm;
FERE (Bx) fxm M 18.80%, HAikH 3.00%, F
11.38%. 6 PEE MR T34 5 RECH 34.8%,
AR N 17.3%~53.6%, Horbbke . o9,
[P R | AR E B BRI B OB, W R Y



98

O AE B F R

%46 &

o o T Ry e D e

e T

| 2018HBWO024 A 55/t

B 1 I\ EEEEE
Habitat images of N. porphyrocoma in Guangxi

Fig. 1

" 2018HBWO11 A= 52R il fe

2019HBWO010 iig%iil

R2 IMEANEMHRFRHEUREECERSW

Tab. 2 Genetic variation analysis of quantitative traits of N. porphyrocoma germplasm resources in Guangxi

PEIR Traits #%/ME Min B RMH Max {8 Mean W ifEZ SD BRZRECVI%
M /em 68.00 145.20 110.15 19.080+2.505 17.3
- $E/cm 0.65 4.40 1.51 0.618+0.081 40.9
B /em 61.00 298.00 153.81 53.745+7.057 34.9
2518 /cm 0.12 1.28 0.68 0.192+0.025 28.3
7 [H] 4 E fem 7.30 61.00 23.73 12.720£1.670 53.6
R EE /% 3.00 18.80 11.38 3.808+0.500 33.5

S BB (53.6% ), MK AR R R BRI
(17.3% ). S5HRFM, W\ EREARBCR MR A 5
FEAR S R BOR A RS . ETE L T R R AR
M 2R 2 PR RS2
23 THANEMRBFRREERNEES
i

FH % 3 AT, 58 1) P/ o 5 9 U5
AR B Shannon-Wiener ZREMEFEEE 0~1.2044
ZI], SERME A 0.5557, LIRSS 1 a) & o £
Fevemem (1.2044), ZRMRFE; 57 5B
(1.1752), BEEHTIT M€ (1.0264 ), f£)7 Bt
(1.0160 ). ZFf7 (0.9820), M (0.9394),
¥ (0.7673). 3L (0.7520), 250 (0.6717),
25 (0.6150 ) SFM MR AE; 2008 . MRS HE
G ARRAIEAR . BB L B L TR AR
FIARKE ) Z R EAR; 2808 . A, KR5S
3 RIS, BRI E, PR AE

MM R £ TOAM, W B, JoKZ,
KERGMBER I TEARE (98.3% ), BIREIE (A
(98.3% ). XMEBLM (96.6% ). KA A%H
(86.2% ), JHIA (88.0%), 2L (60.3%),
HEHO (75.9%), Tl (50.0% ), BEIGHT
T E] A (46.6% ), MEOGJE I E N 4k A
(58.6% ). ZHIELL =ML (86.2%) NFE, L7
B (56.9%), JCZFH (81.1% ), MZEHEHMIT
T (56.9% ), LFIERVIAHEIE (91.4%) K3,
B LIRS (41.4% ) FIERLL (48.3% ) A,
SIRPBERIFAE o BRSSP MR 57 S BRESM, Hax
ZHORLERG , Hih 8.6% B/, 51.7%ERZ,
13.8% EMKZ.
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Tab. 3 Genetic variation analysis of quality traits of N. porphyrocoma germplasm resources in Guangxi
Ptk AT Frequency/% "
Trait 0 1 2 3 4 5 6 7 8

AL, 6.9 3.4 41.4 48.3 1.0160
VAPDIZIN 6.9 91.4 1.7 0.3359
L 15.5 1.7 6.9 75.9 0.7520
57 SEBHE 25.9 8.6 51.7 13.8 1.1752
250 60.3 39.7 0.6717
Ui oy e 50.0 483 1.7 0.7673
AR 100.0 0.0000
EV 100.0 0.0000
EN 98.3 1.7 0.0861
R RS 88.0 10.3 1.7 0.4158
PRl 81.1 10.3 8.6 0.6150
AR AR 13.8 86.2 0.4013
JIE Pt 3.4 96.6 0.1483
kB 100.0 0.0000
- 2% 31.0 56.9 12.1 0.9394
Y 86.2 8.6 5.2 0.4927
SRR 46.6 36.2 17.2 1.0264
OG5 9 H] B 19.0 58.6 5.2 8.6 8.6 1.2044
A 56.9 22.4 20.7 0.9820
PR 98.3 1.7 0.0861

(£ 4), Bk, stis . FBINPREARREE/ND, R R REORE, MK 5 R BN
LA Hb DI N E BN N ELL 57 5 BB waommﬁ,ﬁMM(mwsﬁﬂ\HA

() 22 REPE B, ARARIT/\ E LA 5 15 18] B 1Y
LR, T\ E LA O R 2R e
A N E LIS O MRS HES 22 1) Z2 R 1
o AL TERALAE B\ P AE e 2R
ARREAIEAEARIT N E P AEAE 2RV 5 DI LXK
TN - Z R E0E 0.1040~0.4911 Z J1], H
DIBUHI M 2R K, B a2 RErE R, HRIK
UMM ( 0.4668 )>HEAM( 0.4405 )>T#1( 0.3675 ),
242 HEHRGEEEZF XARREHX)
PO\ ERD TSR 6 A MR A T A mT
(K 5), MM/ EFHkE (164.58 cm ) F1°F-
B (117.18 em) &K, P58 (1.33 cm)
A MR N EF R R R (25.16 em) By
K, FEMHK (101.45 cm) &AK; FEH A\ EF
YRR ( 12.45% )i ; @ @I\ 3058 2.00
em) B, FEERE (6.00% ) FISEH47 a]H
(18.25 cm) A%, MAFRIAERIX 6 4% P

fR 7% S ZR K LI I ( 52.0% ) sk, B (14.1% )
M ER /DN 5 PR 78 S R BATT ( 41.9% ) ek,
FEAR (25.0% ) BYER/D; 2R A28 5 R B LU
(32.4% ) Wk, BB E/N (15.5%); 70
KA S5 ZEIMIM (63.5% ) MK, BE

(29.1% ) W /N; MERZSFRZABL A O
(70.7% ) WIfK, iAo/ (25.5% ), &K

[T 2 STPANE ORI BN RS R S N DB
5, MR AR 25 S AR AR (E P R d g s MM
TN ERRHR AN A 4 DB PR (E S
TNEZEFAR, BREZI, HAb 5 %R
(1074 S A B 34 LU AR AR N E R s BN N E 6 A
BOR PRI BIEIIAE T A RDK-, MR A 22
Sefr s BN ERR B, R EL R R
Bk, HERGRAR; 7 @\ AR ARE AT BOR
Mgt 225, MR BSSEEIRL 22 B, AL
Ji Hist e 22 S B/
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Tab. 4 Shannon-Wiener diversity index of N. porphyrocoma germplasm resources from different
collection regions of Guangxi
£ H'
Trait Hbk Guilin BN Liuzhou %N Hezhou T3t Hechi T {4 Baise

piaba REN 0.5623 0.8785 1.0821 0.6517 0
ARSI 0 0 0.9743 0 0
T 0.2358 0.4094 0.3767 0.8982 0
57 5B/ 0.5376 1.4363 1.3208 0.6559 0
250 0.3239 1.1371 0.5623 0.6829 0.6931
LY 0.8239 0.6917 0.6931 0.4101 0
v 0 0 0 0 0
eI 0 0 0 0 0
N 0.2070 0 0 0 0
2 HESY 0 0.5366 0.5623 0 0.6931
RG] 0.8675 0 0.7356 0.8921 0
A KA IR 0.3662 0 0 0 0
JIt - 1 0.2070 0 0 0 0
7K 0 0 0 0 0
iz 0.9596 0.7080 0.6615 0.5982 0.6931
HIE 0.8675 0.3364 0.3767 0.2573 0
W DG T 1] 25 € 0.8876 1.0198 0.5623 0.7589 0
Wt 1 1] B 1.2424 1.0596 0.5623 0.8921 0
AL 0.7214 0.9174 0.9743 0.6517 0
REIEIBIN 0 0.2061 0.3767 0 0
M 0.4405 0.4668 0.4911 0.3675 0.1040

x5 ARRXREMXT FAANEMRERZEERIER

Tab. 5 Comparison among N. porphyrocoma germplasm resources from different collection regions of Guangxi

i 1 3] %4 K I
%%iﬂg Leaf length Leaf width Plant height Stalk diameter Internode length Brix
Con™ Wl EREK W ERAN B BRRK W EREE BE BRRK M@ BRA

Mean/cm CV/%  Mean/cm CV/% Mean/cm CV/% Mean/cm CV/% Mean/cm CV/%  Mean/cm £ CV/%
AN 117.18 16.2 1.33 31.3 164.58 25.0 0.64 19.4 24.12 50.6 11.25 34.1
P 101.45 17.9 1.36 353 161.11 27.0 0.70 27.4 25.16 63.5 11.72 30.8
B 112.73 18.6 1.64 33.7 144.13 40.7 0.78 15.5 24.66 37.3 11.68 36.0
] 7 113.43 16.4 1.76 52.0 141.84 41.9 0.55 324 21.45 52.9 12.45 25.5
[ERi} 101.50 17.4 2.00 14.1 148.50 39.5 0.51 29.2 18.25 29.1 6.00 70.7
25 BESH Z IR IR B K (5.74), YistfL IR B 3.44

FT 6 ANFER TR, X 58 43 PE R N AP
PRI TR (K 2), G5 EoR, 5843 7
TN F AR 2 0] 1 35 4% B B8 AR R Ol 0.70~5.74,
H1, 2018HBWO019 5 2018HBW020 2 [f] {45 f& i
B/ (0.70), 2016HBWO010 5 2019HBWO021
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Fig. 2 Cluster relationship diagram of N. porphyrocoma germplasm resources in Guangxi
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Tab. 6 Analysis of group characteristics of N. porphyrocoma germplasm resources in Guangxi

Fift 5t el Kk RS It J"nﬁ LS r‘% % (& Internode i
Germplasm Group Number  Leaf length/cm Leaf width/cm Plant height/cm Stalk diameter/cm length/cm Brix/%
W\ E I 47 109.10 1.53 159.35 0.64 24.69 10.42
I 1 108.00 2.22 254.00 0.78 17.50 18.80
I 7 102.07 1.29 143.11 0.57 24.07 12.06
v 1 118.00 0.90 161.00 0.80 30.00 12.00
\ 1 136.00 1.62 238.00 0.80 12.50 8.80
VI 1 98.50 4.40 61.00 0.48 12.00 11.50
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i T AT . AEINTE . SEEETH L CREET .
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