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Diversity Analysis of Morphology and Main Agronomic Traits in Chewing
Cane

LI Rui-mei, ZHANG Shu-he, LI Hai-ming, PAN Shi-ming

(Research Institute of sugarcane, Fujian Academy of Agricultural Sciences, Zhangzhou 363005, China)

Abstract: In order to develop and utilize the germplasms of chewing cane (Saccharum officinarum), the genetic
diversity of 18 quality traits of 42 chewing cane germplasms was studied, and their agronomic traits were cluster
analyzed. The results showed that genetic diversity indexes of quality traits were high, among which the internode
color after exposed and bud shape were the highest at 2.074—2.011, and those of hair group in leaf sheath, bud
bit, internode colour before exposed, internode shape were 1.428—1.6153, those of leaf posture, wax band, inner
auricle shape were 1.1918-1.2869, and those of stalk shape, leaf stripping, outer auricle shape were the lowest
at 0.3712. Cluster analysis showed that all 42 germplasms of chewing cane could be divided into 4 groups by
agronomic traits, including high stalk and dense type, medium diameter and stalk type, medium to large diameter
and high stalk type, and short stalk and sparse type. These could provide scientific basis for variety breeding of
chewing cane.

Key words: Chewing cane; Germplasm; Genetic diversity; Cluster analysis
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‘Badila’ Jfy 3=, 2 i S BE AP AR 1 BL 1Y 60%~70% , H:
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42 Uy R (Saccharum officinarum)M #HE T T
B A B E B H RS A . 42 1 Fh B¢
JEH 2R R SRR S pr AR TES |k 5 ¥ i SRR

BB HE; B GE T P DU <R s
Ty st e 5 AT B L[R2 R GETL R
HH L K& AR S o AR TR Ot
SR FNER IR T W VL T A T B R
M A i R B RIS BN SRR R
T 5 VU A R T P04 1 R R 20 25 IR A YL
R s VL VU A VLV 55 Je VLV T B TLPE SR R
S FEWE R ARA RIS AR 3 AHER,
SR HBANL X LB, 42 4l 5 5% 6 7E — e /)N
DX AR, B /NX 2~3 47,17 5~10 m, 47 120 cm,
A 3K, AL R

A Y b Ak N T e SCIX I B AR, 7 T AR &
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e, 3R UbigE
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T H=-2Plog,P,, Jor P, 5o — AR 2 i A2
SIHELRERE . b TR RS, T
RT DURAE R 1), A& Z PR AR RT3 3
1 I RAE S5/ ME AR 22 W25 A 5 R 7
I HER b, SR I RR 8 A4 B 2 - sk X AR A T
B Ul

2 G RN T

2.1 REMKMSE L B

XF 18 AN Bt R SRR 8 23 A SR A T 4
MR 2). FTLLAE H, 42 0 R RE Rl B o i ok 2 A
A ESLZEIE WHE BT 2 R A T ] BT
RSN SRS SUNL T3 i L N 2w N
b, RSO HES | BB B L 28 it sk | iy
LGN ES LN SRS I N R EY AN A [ =N |7
RERERIEAFFIENY,

MNFE 2 I8 0] F R st A 2 R
B R, AR5 19 (A1 | 2RI R s (0 5]
4 2.0740, 2.0113); 75 [A]JE IR | B S 5 1a] 2 €2
A0 BRI Z, Ol 1.428~1.6153 5 FRICh I
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Table 1 Quantification of morphological traits
MR Trait H#E Feature

Z£J¥ Stalk shape 1. Fo7; 2. 25l

1% Lamina posture 1. BEHLG 2. JE B T IR 3. HE

T [H)JEAR Internode shape 1. [, 2. MBI 3. 400EIE 4. [AEIE, 5. RIAEIE; 6. 25 ih

Z£{%, Stalk colour 1.8 2. BELR; 3. IRER:; 4. 41, 5. 48 6. IR4R; 7. 4R AR50, 8. Wi AR4L

AR Aerial root 0.7C; 1.

3 Wax band 0.7C; 1. ;2. J&

A#&: Corky patch 0. JC; 1. 2R480; 2. BEHe

HKATEIR Growth ring shape 1% 2. R

H 25 Root point 1A 2. ANEE)

ZEJE IR Bud shape L. =M 2. WEIRDE; 3. BIBRIE; 4. UM AL 5. 2508, 6. E; 7. BRBE; 8. KITIE; 9. BHHIE

Z§477 Bud bit 1. ;2. ;3. F

2§74 Bud furrow 0.75; 1. ¥&; 2. 1%

%, Lamina colour 1. &% 2. BELk; 3. UREE; 4. 4148

I-§5E ¥ Hair group in leaf sheath 0.75; 1. 2. £, 3. %

H -1 Leaf stripping 1 AT 2. 48 3. 5%

I-HFEIR Auricle shape 0.1B1k; 1. =MIE; 2. BIITE; 3. EJ1TE; 4. BEELIE; 54002
242 Oy REERPTTIR 18 BT MOIR Y 8L AR MR £
Table 2 Diversity index and frequency distribution of 18 morphologic characters in 42 chewing canes

Pk SRR BB 4341 Frequency distribution
Character Diversity index (H') 0 1 2 3 4 5 6 7 9

Z£J¥ Stalk shape 0.3712 0.9286 0.0714
% Lamina posture 1.1981 0.2857 0.6429 0.0714
“19[8] Internode 1.4285 0.6667 0.1429 0.0714 0.1190
BRI 1] 51 1.5138 0.3095 0.5714 0.0238 0.0714 0.0238
Internode colour before exposed
WL R 2.0740 0.0476  0.1190 0.5238 0.1667 0.0238 0.0952 0.0238
Internode colour after exposed
A Aerial root 0.9934 0.5476  0.4524
Y Wax band 1.2131 0.4048 0.5476 0.0476
At Corky patch 1.0159 0.4762  0.2619
H: K417 Growth ring 0.9737 0.5952  0.4048
#i15, Root point 0.4537 0.0952  0.9048
ZFJZAR Bud shape 2.0113 0.2619 0.0238 0.0476 0.0238 0.1429 0.4762 0.0238
23 Bud bit 1.5100 0.4286 0.1905 0.3810
ZE74 Bud furrow 0.9934 0.5476  0.4524
I{%, Lamina colour 0.9620 0.7857 0.1190 0.0952
fiEiE Sheath stripping 0.3712 0.9286 0.0714
4B R Hair group 1.6153 0.5238 0.2857 0.1429 0.0476
4T Outer auricle 0.3712 0.9286 0.0714

PN - Inner auricle 1.2869 0.7143  0.1190 0.0476  0.1190
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22 REMWERMBESHMNE
X 42 4y oy SRS IR ) TR AP EER
G Rl 1 N R N /NI 16 N ) -2 B4
HEWE SRR R T /AT, T AT T 3508
PRifE2 B KE B/ MEFAE S R B(ER 3). 45k
BH, o [R] B30 48 AR 0 A8 SRR R, 10 AN B
FEAR I 78 S5 R BN 4.68%~76.5%, o i R i
I3 BE2R(76.54%), FLUR b H T 3(44.21%) A ZE
(41.28%), Bilix 3 AMMEIRAYAE AR BE AR, TR 43
B, A RCEEN(28.04%) R (25.31%) LT iy
(20.41%) A% 155 5 17 18] 2 (14.60%) . 25 4(9.78%)
FEBE AR 71%) M /N, H T 6(4.68%) Fe /N, 1 ]
T RAERR BT R e, AR SRR /N, R
BRRTBER R A AR A A B R
BREFHEGY T U R G E B W IR e TR B, DT
AT ST ARER L BRI R R 2
TR R R B A SRS A, T e ek
LR = . RZFEPRZEHL S & B s b T

3 RIEGTIRR 2V A 5 R4

Table 3 Coefficient variations of chewing canes

R RERE 1A SRR R N MR R, T
WA AR RE M AR, UL TR X 3 AN SRR
FEAR AR TAE o

XFHEET (X)), 43 BER(X2), =i(X3) HL(X4).
T H(X5) | B 2R T (X6) A AR E(XT) S A Mtk
FEPRIEAT AR EME AT (R 4). 45 SRR, A RCEER
55 R S IR AR DG E 2R(0.597), 5L A AR
T AASEIE AR, UL R4 1 T D0 SR IR K
SRR T IR, B TR N SR B i S 2R
ARG ; 2K T 5 R A 9E(0.36)) , T 5 FE
(0,617 9 1] J3(0.83 B 8 25 4H G, Ui W 2R g8
TR rBEST, bR B R R AR RORAS A B
TR AR AR R v B, 4 TR B 0 A, SR R
SR TR E S 047 ) B A
KR, HArBER(0.357) MR E(0.387) 2 i ALK
R, [RIRE 0 BH S L o3 BE ST A P s 2R
FERY AR FRTRR K T TR s B 5 25H1(-0.34))
ML E AR NIk, 7Rk & Rl A v, #k

SN i/ ME 5 S FEME b2 A R
Max. Min. Range Mean Standard error  Coefficient variance
HUHT R Germination rate (%) 82.14 10.71 71.43 46.05 18.83 40.89
/rBEK Tillering rate (%) 214.29 11.2 203.09 59.32 45.40 76.54
¥k Stalk height (cm) 299.2 103 196.2 193.74 49.04 25.31
Z£H Stalk diameter (mm) 378.0 244.4 133.6 310.97 30.40 9.78
5[] Internode length (cm) 18.0 9.6 8.4 14.13 2.06 14.60
PAZEH Weight per stalk (kg) 2.62 0.59 2.03 1.16 0.48 41.28
A7 54254 Number of stalks (hm %) 95000 28889 66111 59908 16796 28.04
H1% Juice rate (%) 76.84 62.82 14.02 71.65 3.35 4.68
2144y Fiber content (%) 11.56 6.096 5.5 8.10 1.65 20.41
JERHE4Y Sugar content (%) 15.05 11.24 3.81 13.12 1.14 8.71
4 WO RRETIRAR MR B AR DG R AR
Table 4 Correlation coefficient among agronomic traits of chewing canes
X1 X2 X3 X4 X5 X6 X7

H R Germination rate (X1) 1.0000

SYEER Tillering rate (X2) —0.0500 1.0000

M5 Stalk height (X3) 0.1500 —0.0800 1.0000

25K Stem diameter (X4) ~0.1300 0.0100 -0.34" 1.0000

5 [H] K B Internode length (X5) 047" 0.35 0.38" 0.1900 1.0000

HZET Average stalk weight (X6) 0.36" 0.1800 0.61" 0.2100 0.83" 1.0000

HRZEH Number of stalk (X7) 0.59" 0.1700 0.2800 037 0.2800 0.1300 1.0000

*: P<0.05; **: P<0.01.
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HEEROR UMbk 5 5 22

23 BRES

TEF R A BER R L ZERLRI A SR A
VR R RS AR T R HT (B 1), #R Y
S AEBR AT A FH S ik 7 B R 2 oy
13084.0 &b, A4 R o] K1 43R 4 25 5), A fITHY
MR F I

I B AL A % B R % 3 bR,
TN I R E TR 61.31%), 40 BE S0, A R 2E
K2 (2 90185 4% hm™), ki (744 252.77 em),
HhAFEZER(262.67 mm) , BRI SABERS , £ 1K,

11 A s 8 S B I T T o
M P B R PR R AR KR JERESE 11
RE, RI MR ECEY 193.2 em), KRR (F
¥ 307.06 mm), A 3LZEEL N 73639 4% hm ™, BEAA
Ky, HEr=ET, AR ZMAREE . H50fhFliE
Bl

P RAZ AL A AR S TR RS B A
fif HE AR I AR ST R R
Tl WA M TR 17 Gy RRL, F R bk s A
(F¥ 196.84 cm), HRZER(EY 319.92 mm), A 5K
ZEB— M h 58564 4% hm R M.

IV 5% KT i 5 20 A i o VLV 5% e Rk, I
WS 402 VTP R YT il L GE P R
B2 BB AE 11y A RE, R RE R BECT Y 0K =5 AR
172.04 cm), 2242 KL R34 314.18 mm), A7 3240
DX 39626 2% hm?), 7 P22 AR 35 .

318

B T7 SRR T 5 5 TR 19 T8 2 AR
SIHTRTA, TCie S R MR 2 BT IR, AR S

5 4DFERRAR R

Table 5 Agronomic traits of four cluster

L ilvE R Shanghuging

YLPE T B¢ Jiangxi-qingpi

FIRT J Fengcheng-qingpi

A 291 Nanan

TR Waier
[F]4 F4 )4 Tongan
IR Pinghe
TR Luohan

VT Lianjiang
Je 7 30 Longyan
TR Wenzhou
HEBHALE Jianyang
W R L Huangpi
B RTE Badila

TR HBE Fuan
AEHE Yougan
YRR BE Tangqi

7R & ALk Dongxiang
VLA Jiangyong

Ife B Shengxian
HM AL Hangzhou
% 4 Baishan
1R Baiyu

AL L Huaan
TR Pucheng
AHEAEE Jinhua

SR Chongan

7 L Taining

L g B E Maan

JHEE T Dudu

A L Wenling
FAEAHE Songxi
T Leizhou
TALRIE Ninghua

K E L Yongjia
TLPG48 % Jiangxi-zipi
AR AL Shaowu

212 Hong 2

VLG Jiangxi

i R HE Gutian
1E T4 Waigandang

HFERIE Guangze

0 6542 13084 19626 26169 32711

FX IR AL 2 Euclidean genetic distance
1 3 5 ARG IR R ST

Fig. 1 Cluster analysis of chewing cane germplasms

R BERRE R, R F

ARWFFELE TR, 42y M T SR BETR IR 18

AT PR AL 2R E, SRR RS

2 Cluster

H51F Character

I I I v
% Germination rate 61.31+4.12 53.484+22.16 50.92+8.23 26.85+11.22
JyBE Tillering rate 65.73+£73.64 69.65+56.23 54.64425.07 44.37+27.98
W5 Stalk height 252.77+43.19 206.09+31.87 196.84+53 31 172.04+28.51
22H Stem diameter 262.67+15.40 307.06+20.57 319.92+25.30 314.18+28.49
AR Number of stalk 90185+4725 7363943256 58564+4794 39626+5657
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AR, M 1.428~1.6153; FRk Jp it ki N B
FEOR, A 1.1918~1.2869; Fx /N 2 25T i i1k A
ShH O 03712, 10 DR VER Y AE S5 REBCH
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