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Abstract: Seventy-eight accessions of Zoysic Willd. in China were divided into 6 groups based on 18
morphological traits of above-ground part. Except for Zoysia sinica Hance and Z. japonica Steud., which
were clustered in a separate groups respectively, Z. tenuifolia Willd. and Z. matrella (L.) Merr. were
clustered together; Z. macrostachya Franch. and Z. sinica var. nipponica Ohwi clustered together, and the
rest were individual. High diversity existed in vegetative characteristics such as leaf hair, leaf length, leaf
width and reproductive characteristics such as spikelet density , spikelet number , whose CV ( % ) were
13.75% - 58.74% . The variety in Z. sinica was higher than that in Z. Japonica , which indicated good
germplasm or cultivators easy to be acquired in Z. sinica. PC analysis revealed that spikelet number, spikelet
length, spikelet density, ratio of spikelet length to spikelet width as well as leaf width and leaf hair were main
indexes used to identify species in Zoysia Willd. , especially leaf hair can be used as a simple index to
distinguish Z. sinica and Z. japonica; Shoot height, spike length, leaf length, flowering culm length (1)
and ratio of leaf length to leaf width were main indexes to identify subgroups within the species.
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1A FER A FERATK(8.32~21.03 cm) T
%2(0.35~0.63 cm) , WK 5 LA K (30.93), M
EAEERBEERA, TALLE, RO BBEER
9% A A B R (11.82 ~ 38.46 cm) , FEEIK(3.30 ~
6.28 cm){H#EAE (1.50 ~ 2.46 mm) , /NEHEEH I, B
K (3.52~5.29 cm) ,/MEK R B K (3.00 ~ 4.60),
HE 5% B (4.85 ~ 9. 86 grain/em), /DEEE—M
25.5~39.6 M, HAEA FRET HRELER
i A e 3 ek o AN BU R, it I

14 B A R M 824 (7. 05 ~ 9.40 cm) {EER
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HEEE BB, FHILLE; AR ERK
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AR EAEIE R 2 B T Z-121 ke, EE
ik, A K AR R, T R P LLAREUE, 2 1 MR
ERENEHBEITE FATEBRRT 1132
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Table 1 Original location of Zoysia spp. in China

T R 240, R TR BRI RSN, % 3
PIL T HSAER PSR EMELAELRT R
MSE R RE BB AR KA, 1,
L R TN Ll SN 58 I e 3
R ALBERWER, BEREHEN 13.75% ~
58.74% EE— R A X EHERNERELRH S

Bids KA ZE 4
No. Location Longitude Latitude
Z-121 BIB§ 4 KWl Changsha, Hu’ nan Province 113.13  28.01
Z-130 WL 1T Zhoushan, Zhejiang Province 122.40  30.00
yAY/) TLHE S E Sheyang, Jiangsu Province 120.50 33.70
Z077 HHRE 2 M (BR¥%) Lanzhou, Gansu Province (cultivated) 103.80 36.00
Z91 Y6345 % O 7l (3% ) Haikou, Hainan Province ( cultivated) 110.47  20.03
Z004 TLPG48 551U (33 ) Lushan, Jiangxi Province ( cultivated) 116.00° 28.60
7-067 T8 KTV Taiping, Achui Province 118.15 29.07
Z-005 WITA &4 Jinhua, Zhejiang Province 119.53  29.12
zZo11 WL 2@l Lanxi, Zhejiang Province 119.05 29.22
2041, Z-042, Z-044, 2063 ZRAEWET Tunxi, Anhui Province 118.03 29.72
Z-006, Z-007, Z-008, Z-009, Z-012, Z013, Z-062 LA BT Hangzhou, Zhejiang Province 120.20 30.03
2039, 72040 Z#4 THEE Ningguo, Anhui Province 119.00 30.13 -
2060 ZWAEVEE Yuexi, Anhui Province 116.37 30.88
7068 ZMWA BB Nanling, Anhui Province 118.02  30.90
Z-037 LA I Wuhu, Anhui Province 118.40 31.03
Z970 {LHEFH MR E Suzhou, Jiangsu Province 120.63 31.25
2053 LR IMTT Suzhou, Jiangsu Province 120.63  31.30
Z-016 ILHE TR Wuxi, Jiangsu Province 120.03 31.50
Z-036 A SIETN Hefei, Anhui Province 117.22  31.85
Z-103 FEIA {5 M Xinyang, He’ nan Province 114.13 31.87
2050, 2051, 7052 LB AT Jurong, Jiangsu Province 119.15  32.05
7054 L& P57 Nanjing, Jiangsu Province 118.00 32.05
7058, 7061, Z-064 LR EH R (B3 ) Nanjing, Jiangsu Province ( cultivated) 118.87 32.05
2101 TR {5 P (3% Xinyang, He’ nan Province ( cultivated) 114,12 32.10
7045, 2-046, 7-047, Z-048, Z-049, Z-117 RRERMT Chuzhou, Anhui Province 118.03  32.30
2034, 2035 ILFHFERIRT Yancheng, Jiangsu Province 120.12  33.38
2056 ILHH AR Donghai, Jiangsu Province 118.75 34.03
Z119 VL E Wik E Xiangshui, Jiangsu Province 119.57 34.20
7028, 7029 ILHEBMA Xuzhou, Jiangsu Province 117.02  34.28
Z-031, 7032, Z033, Z-057 IHEHEZET Lianyungang, Jiangsu Province 119.20 34.60
Z-116 IFREAHET Zhaoduang, Shandong Province 117.57 34.87
Z-115 ME4EH % Xinxiang, He’ nan Province 113.85 35.05
Z-081 HREHE ST Qingdao, Shndong Province 120.03  36.08
Z017, 2018, Z019, Z-020, 2021, 2022, Z-023, Z-024  \WZRAEBEMTH Jiaozhou, Shandong Province 120.00 36.43
7055 tHARE LT Weifang, Shandong Province 119.13  36.62
2006, Z-027 INAREERE Zhanggiu, Shandong Province 117.05 36.68
Z-105, Z-107 ILFRAMEE T Yantai, Shandong Province 121.40 37.05
Z-108, Z-109, Z-110 LT KT Dalian, Lisoning Province 121.58 38.97
Z-111 L TE BB Wafangdian, Lisoning Province 120.00 39.63
Z-112 T AT Anshan, Lisoning Province 123.00 41.02
2-113 ILTH BT (#23% ) Shenyang, Lisoning Province ( cultivated) 123.47 41.80
Z-114 JE5 (B3 ) Beijing (cultivated) 116.30  42.03
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Fig. 1 Dendrogram of Zoysiz spp. in China based on morphological
characters of above-ground part
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Table 2 Characteristics of above-ground part in six groups of Zoysia spp. in China

R 1 I I
C“"*"’“l‘;* FA; T REE ERAN Fitic] Tl bR ERRR i Tl R FRRE
ristics Range Mean SO V(%) Range Mean SO V(%) Range Mean sD cv(®)
1 11.82~38.48 25.52 6.50 25.46 12.39~17.08 14.74 3.32  22.51 16.9~20.40 18.70 2.41 12.9
2 3.30~6.28 4.51 0.9 19.98 3.50~3.57 3.54 0.0 1.40 2.92~4.72 3.8 1.271 3.32
3 1.50~2.46 1.96 0.20 10.32 1.97~2.98 248 0.71 28.8 2.00~2.65 2.33 0.46 19.77
4 25.50-39.60 32.10 3.81  11.88 36.20~50.28 43.24 9.96  23.03 20.40~23.00 21.70 1.84 8.47
5 3.52~529 4.48 0.45 10.03 3.07~3.64 3.36 040 12.01 6.03~7.13 658 0.78 11.82
6 1.00~1.5 1.19 0.6  13.39 0.96~1.00 0.98 0.03 2.89 1.50~1.50 1.50 0.0 0.00
7 1.30~3.23 2.02 0.54 26.8 1.77~2.24 2.01 0.33 16.58 1.10~1.46 1.28 0.25 19.89
8 6.05-15.65 10.65 2.56 24.04 6.20~6.88  6.54 0.48 7.35 4.33~6.68 5.51 1.66  30.19
9 0.75~9.23 4.65 2.25 48.36 2.08~2.20 2.14 0.08 3.97 1.2~1.35 129 0.09 7.15
10 8.32~21.03 13.46 3.36 24.93 7.05~9.40 823 1.66 2020 6.84~7.21 7.03 0.26 .72
11 0.35~0.63 043 0.06 1420 0.39~0.60 0.50 0.15 30.00 0.32~0.32 032 0.00 0.00
12 3.00~5.00 4.8  0.45 9.23 4.00~5.00 4.5 0.71 15.71 4.00~5.00 450 0.71 15.71
13 0.00~3.80 2.06 1.08 52.32 0.00~2.10 1.05 1.48 141.42 0.00~1.14 0.57 0.81 141.42
14 0.00~4.00 0.74 1.37 18.74 0.00~1.20 0.60 0.85 141.42 0.00~0.29 0.15 0.21 141.42
15 0.20~0.47 0.32 0.06 18.04 0.30~0.47 0.39 0.12 31.2 0.15~0.30 0.23 0.11  47.14
16 4.85~9.8 7.3 1.40 19.04 10.34~14.08 12.21 2.65 21.66 4.32~7.88  6.10 2.51  41.21
17 3.00~4.6 379 048 12.66 3.07~3.79 3.43 0.51 14.87 4.2~4.75 439 0.52  11.8

18 22.49~41.24 30.93 5.31 17.16 15.67~18.08 16.87 1.70 10.10 21.38~22.53 21.95 0.82 3.72

Eﬂl) v Vv

Chamcte- — gpg  FE GEE ESEN BE PHE WER EREN v

ristics Range Mean SD CV(%) Range Mean SD V(%)
1 8.86~21.50 16.70 5.49 32.87 12.37~30.79 21.84 4.23 19.36 14.02
2 1.51~3.58 2.75 0.89 32.47 2.46~5.10 3.62 0.62 17.07 3.16
3 1.38~1.76 1.63 0.17 10.59 1.90~2.92 2.43 0.26 10.71 2.46
4 18.60~38.30 29.88 9.4 31.59 34.20~69.40 51.25 6.85 13.37 73.8
5 2.56~3.62 2.93 0.49 16.59 2.44~3.50 2.87 0.27 9.42 2.18
6 0.86~1.00 0.97 0.07 7.12 1.00~1.46 1.07 0.09 8.15 1.00
7 1.00~1.51 1.32 0.24 18.40 1.05~3.43 2.08 0.59 28.47 0.92
8 6.56 ~ 10.40 8.57 1.66 19.38 8.81~16.83 12.71 2.18 17.19 7.98
9 3.26~5.79 4.83 1.10 2.7 3.12~9.60 6.36 1.86 29.23 3.19
10 7.39~10.07 8.70 1.11 12.78 11.36 ~ 22.70 16.53 3.15 19.05 11.49
11 0.20~0.40 0.31 0.10 30.94 0.42~0.63 0.54 0.04 8.33 0.59
12 2.00~3.00 2.50 0.58 23.09 3.00~5.00 4.40 0.74 16.91 3.00
13 1.70~3.50 2.68 0.87 32.36 0.00~4.00 3.72 0.77 20.80 4.00
14 0.00~0.00 0.00 0.00 0.00 0.00~4.00 2.30 1.45 63.10 4.00
15 0.19~0.31 0.27 0.05 20.29 0.11~0.34 0.25 0.05 20.89 0.30
16 9.34~12.30 11.02 1.43 12.96 10.86 ~19.51 14.36 2.03 14.12 23.35
17 2.56~3.62 3.03 0.44 14.58 2.09~3.22 2.68 0.24 8.88 2.18
18 22.25~42.15 29.83 8.61 28.86 21.26~43.53 30.78 6.15 19.99 19.47

-

1: ERFHEHE shoot height (cm); 2: B spike length (cm); 3: BHE spike width (mm); 4: /N spikelet number (grain); 5: /NS spikelet
length (mm); 6: NREFE spikelet width (mm); 7: /NEMGK spikelet culm length (mm); 8: HE/FWHKE (1) (BEAEFHE—WHBKE)
flowering culm length (1)(em) ;9: HIFHIKHE(2) GE—F -8 O BIEFFKIE, B T E/FKE) flowering culm length (2) (am); 10: BH&
(B BT ) leaf length (am); 11: HEEEZANBFFH BRI ) leaf width (em); 12: HA leaf color; 13: MR BT leal hair on
qurface; 14: M-S HEI#EE leaf hair on back; 15: H-E B ligule length (mm); 16: /NEEEEE spikelet density (grain/cm); 17: HHE R H ratio of leaf
length to leaf width; 18: /NI FE L ratio of spikelet length to spikelet width
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Table 3 Ih‘m'sityofmﬂnhgimldnrmiﬁiofabove-gtmmdbyﬁa Willd., Z. sinica Hance and Z. japonica Stend. in China

PaRD A4 THH  Mean wHEE SD TREY v (%)
Characteristics” Rango 7 78 7P 72) 7<) 7P 2 ) 7
1 8.86~138.48 2.72 23.90 21.65 6.04 7.27 4.35 26.57 30.40 20.10
2 1.44 ~6.28 3.76 4.36 3.61 0.95 0.94 0.62 25.18 21.48 17.03
3 1.18~2.98 2.18 1.97 2.44 0.38 0.26 0.26 17.37 13.40 10.58
4 16.75 ~73.80 41.22 32.41 51.80 12.49 5.46 7.63 30.30 16.85 14.72
5 2.18~7.13 3.49 4.38 2.85 0.97 0.81 0.29 27.85 18.50 10.09
6 0.79~1.50 1.1 1.18 1.07 0.15 0.17 0.09 13.75 14.57 8.13
7 0.92~3.43 1.91 1.96 2.05 0.61 0.53 0.61 31.79 27.21 29.84
8 4.33~16.83 1.21 10.15 12.59 2.92 271 2.8 26.06 26.71 18.11
9 0.75~9.60 5.30 4.39 6.29 2.24 2.24 1.90 42.25 51.09 30.26
10 0.72~22.70 12.20 12.67 16.41 5.43 3.66 3.21 44.51 28.88 19.55
11 0.12~0.63 0.42 0.43 0.54 0.14 0.07 0.05 32.%4 17.38 8.33
12 2.00~5.00 4.09 4.70 4.37 1.14 0.73 0.77 21.17 15.50 17.56
13 0.00~4.00 2.48 1.98 3.73 1.45 1.13 0.77 58.74 57.35 20.53
14 0.00~4.00 1.13 0.66 2.34 1.52 1.29 1.45 135.40 195.11 62.25
15 0.11~0.51 0.27 0.32 0.25 0.08 0.07 0.05 28.37 2.33 20.78
16 4.32~23.3 11.52 7.75 14.58 3.96 2.07 2.45 34.40 26.78 16.78
17 1.97~4.75 3.14 3.74 2.67 0.66 0.56 0.25 21.07 14.87 9.28
18 3.60~45.70 28.14 29.61 30.50 7.31 6.12 6.33 25.96 20.66 20.74

D 1. ABHCHE shoot height (em); 2: 34K spike length (cm); 3: BFE spike width (mm); 4: /MBI spikelet munber (grain); 5: N spikelat
length (mem); 6: /N&FE spikelet width (mm); 7: /MR spikelet culm length (mm); 8: ZEFFWHCBE (1) (BAEEFHE - WEMKE)
flowering culm length (1)(om) ;9: TEFHEE(2) E—W RO EHFKE, AR TEFKE) fowenng culm length (2) (am); 10: M
CGEZARAMHHRE ) leaf length (cm); 11: WG —ANRFFH- TR ) leaf width (em); 12: M Jeaf color; 13: MRS leaf hair on
surface; 14; M-7FEBTE leaf hair on back; 15: M- FH ¥ Ligule length (mm) ; 16: /N spikelet density (grain/cm); 17: MK I ratio of leal
length to leaf width; 18; /NBIEFE L ratio of spikelet length to spikelet width 2 Z: Zoysia Willd. ; ZS: Zoysia sinica Hance; ZJ: Zoysia japonica
Steud.

F£4 HEBRAOPLEXEN FBRSHERNLTER
Table 4 Total variance of morphological characteristics of above-ground part of Zoysia Willd. and Z. sinica Hance

MER TS H(%) WER AAE (%)
Ry Total variance Percentage of variance ARy Total variance Percentage of variance
Characteristics" - Characteristics” :
72) 7s? 72) 7P 72 752) 72) 7S

1 6.34 6.07 35.25 33.711 10 0.43 0.27 2.39 1.50
2 3.88 3.14 21.57 17.47 11 0.28 0.20 153 1.13
3 1.75 2.72 9.73 15.11 12 0.18 0.15 0.98 0.85
4 1.21 1.39 6.74 4.42 13 0.15 0.10 0.81 0.55
5 0.99 1.12 5.49 6.22 14 0.12 0.08 0.64 0.47
6 0.89 0.8 4.95 4.96 15 0.04 0.02 0.21 0.09
7 0.72 0.77 4.03 4.29 16 0.02 0.01 0.09 0.05
8 0.55 0.57 3.07 3.17 17 0.01 0.00 0.04 0.02
9 0.44 0.48 2.45 2.69 18 0.00 0.00 0.02 0.01

D 1; AR shoot height (cm); 2: B spike length (cm); 3: BEFE spike width (mm); 4: /PEE¥ spikelet number (grain); 5: /MK spikelet
length (zum); 6: /NEFE spikelet width (mm); 7: /MBI spikelet culm length (mm); 8: FEFFHRICIE (1) (B EEFHB— VK KE)
flowering culm length (1)(em);9: EFEHEE Q)(B—FHB O BHFRE, WA THEFKE) flowering culm length (2) (em); 10: HK
(BRI leaf length (cm); 11: HEEE N BIFH PIEFE) leaf width (cm); 12: FHB, leaf color; 13: FREBE leaf hair on
surface; 14; HSEBE leaf hair on back; 15: H-F KB ligule length (mm); 16: /NEREIF spikelet density (grain/cm); 17: MK H ratio of leaf
length to leaf width; 18: /NHE T ratio of spikelet length to spikelet width 2 Z: Zoysia Willd. ; ZS: Zoysia sinioa Hance
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Table 5 Component matrix of morphological characteristics of above-
ground part of Zoysic Willd. and Zoysia sinica Hance

HERD RS> Component

Characte- 1 2 3

e
1 -0.07 0.89 0.84 -0.20 ~-0.33 0.10
2 -0.37 0.81 0.71 0.37 0.42 -0.02
3 0.59 -0.15 -0.02 0.36 0.46 0.02
4 0.8 -0.8 0.00 0.3 033 0.8
5 -0.85 0.62 0.34 0.28 0.15 -0.63
6 -0.42 0.40 0.33 -0.32 0.08 -0.50
7 0.12 0.53 0.54 0.61 0.58 0.38
8 0.59 0.73 0.67 -0.48 -0.24 0.17
9 0.58 0.57 0.52 -0.61 -0.34 0.21
10 0.60 0.8 0.68 0.08 -0.05 0.32
11 0.73 0.41 0.20 0.41 0.46 0.53
12 -0.22 0.50 0.38 0.25 0.32 -0.27
13 0.78 0.29 0.07 -0.69 -0.04 0.28
14 0.60 0.4 0.05 -0.50 0.12 0.16
15 ~0.40 0.4 0.35 0.23 0.12 0.47
16 0.8 -0.75 -0.37 -0.11 0.00 0.59
17 -0.83 0.44 0.26 0.69 0.16 -0.26
18 0.18 0.79 0.68 -0.25 -0.49 0.09

D 1s AERBRIE shoot height (cm); 2: B spike length (em); 3:
B spike width (mm); 4: /NI spikelet mumber (grain); 5: /b
B spikelet length (mm); 6: /N spikelet width (mm);. 7: /)
PR spikelet culm length (mm); 8: W EKIE (1) (FERF
FRIEE—W IR ) flowering culm length (1) (em);9: ZEFEHEK
EQE—WHBOBERF KT, MG TEFKE) fowerng
culm length (2) (am); 10: B (BZARANHKE) leaf length
(em); 11: BB RIFIFRIREE) leaf width (em); 12:
M- lesf color; 13: M-#RE BT leaf hair on surface; 14: M-LF T B
% leaf hair on back; 15: B KB ligule length (mm); 16; NRERE
BE spikelet density (grain/em); 17: H-&FEH. ratio of leaf length to
leaf width; 18: /N B H ratio of spikelet length to spikelet width

% Z. Zoysia Willd. ; ZS; Zoysia sinica Hance

KRR, X — REARELRITEL"" Wi, %
MRMBGTE-LRB 2 FEYFSHM T EY
TEHE

2) GEERMREH B RABE. KA
SFEFMRMAERELNMEEE MRS
A FYER AR LR 57, 5 B DI 45 5 R I 7
FAHHE, T 58 B8 56 R BB B S SR A
&, /NEEERNERRNXRBF 78, AH
5 1R 152 01 52 1 S LR WD F O ME 5, RO 3 267
FOFENERGAERE RN EFRE T
o SHZLBEML, XEHRTEPERERENRE

EEREFANER, RAEPEEEENET TR
SEMAR, EMAES T R RS

3) G RERBIMHAR, BHE/PBBPRBK
/N IR (RRBRE ERER T MR
ROURM R REMM FHERBELREERRE
AW EEARSE, 7T LAME o F K, o
HRARE K R EFRRE (DR S
EURESEERE _ERO T ESEREE £
B P B R A — B0, R X R AT A B

 REZERTHASROEEKRE. HA®REBRE

THOLAT LIME K K G5 2R B M R AR S5 2k R W ) B 4K
B, b PR R BRI BN A
( Zoysia japonica Steud.)Z5MAFPRIEHER

RHEAEE HWEE, BB RHE AT LS 4 Ff
XK. (DFHEEPRS, XMRBEL, AR T H2%
BRAL; Q)M REHE T, WH HHMHE, X
WAL, WL M el R RE R G)MEm
FREMBTELE; OMHAEELE. F2HENR
M8 T PR E WM S E TR M- AR L
REMZEESERR, A, EHEERTERE
TELh i E R B EE
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