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Abstract: This study measured 11 traits of 31 Pennisetum alopecuroides germplasms, including plant height, inflo-

rescence length, inflorescence width, leaf length, leaf width, flowering date, inflorescence color, inflorescence shape, leaf
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color, leaf shape, and drought resistance. The germplasms
were evaluated using the coefficient of variation, Shannon-
Wiener diversity index, grey relational analysis, and clus-
ter analysis. The results showed that the coefficient of vari-
ation for all phenotypic traits of the 31 germplasms was
greater than 10%. The highest coefficient of variation was
observed for flowering date (51.51%) , followed by inflo-
rescence color (23.53% ) and leaf length (20.46% ). The
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coefficients of variation for plant height, inflorescence length, inflorescence width, leaf shape, and drought resistance were
relatively low (11.87%-10.16% ). The Shannon-Wiener diversity index for plant height was the highest among the 31 germ-
plasms, while the Shannon-Wiener diversity index for leaf shape was the lowest. The Shannon-Wiener diversity index for
quantitative traits was generally higher than that for qualitative traits. The grey relational analysis indicated that LW1 had
the highest correlation with the ideal variety (0.978) , followed by LW20 (0.957) and LW21 (0.935). LWI15, LW4, and
LW3 had relatively low correlations with the ideal variety. The results of cluster analysis showed that the 31 germplasms
were divided into three categories. The first category included 15 germplasms, which were characterized by early heading
and flowering, attractive inflorescence shape, and bright inflorescence color. The second category included 13 germplasms,
which were tall, had wide leaves, and relatively thick inflorescences. The third category included only three germplasms,
which were late heading and flowering and had short plants. In summary, LW1, LW20, LW21, LWI13, LW25, and LW29
exhibited excellent traits and could be used as parents for the breeding of new ornamental P. alopecuroides varieties. This

study provides a theoretical basis for the development and utilization of native Chinese P. alopecuroides germplasms in orna-

mental, ecological, and forage aspects.
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Table 1 Pennisetum alopecuroides germplasm resources

mm , TCFEHI260~296 d., K2 m iSRS T 5
Ty b b WA, A HAAR K ORI RE 8
25, 13 pH {H 6. 10, AL & & 1. 75% , Bl A &
1 106. 9 me/ kg, HELHE T i 26. 7 mg/ ke, AU
134 mg/kg,
1.2 RIewr#t

M 1 BRI A RE A DA b s BE 9 BT A R
RRR BRI, 4L 31 1,

Tl L B U KA % (E) 4B (N) K (m)
LW1 TR 24 {75 BEL T 0T X A L oL P33 114°04'36" 32°05'24" 117
LW3 WALAE BEIH T D5 LR 113°10"22" 31°34'08" 820
LW4 b2 BT L DX R T B B 30 114°10'46" 30°18'32" 29
LW5 WAL T kL X 115°12'05" 30°48/22" 18
LW7 T R A4 {5 B Tl T X L B 114°06'25" 32°12'16" 246
LW8 TR 2 175 BE 1T SPATR DX e B T 115°12/05" 30°48'22" 18
LW9 T T 44 (5 FF T 00 9y XA L LB 25 112°22'02" 32°11'46" 120
LW10 WAL A BT HE 1L X 357 115°06'14" 31°28'30" 410
LWI1 A4 P BH T BLIA 4 114°04'36" 32°05'24" 117
LWI13 T A4 5 BH AT 0 T X 5 8 L o VS 114°01'31" 32°16'04" 48
LW14 TR 2 {75 BE TSP AT DX e o 114°04'36" 32°05'24" 117
LW15 LLPG A8 U0 YR EL B X 55 111°34'12" 36°12'34" 1 500
LW18 WAL BB T B D R 111°08'07" 30°15'33" 1 020
LW19 WAL B AT =R 2E 5 b 111°18'10" 30°43'04" 150
LW20 (Bl AR R N S ] 110°25'48" 31°40'06" 1450
LW21 WAL Bl ZEAMATI LK 55 110°39'06" 31°44'12" 1 100
LW22 TLVHAE T 5 T PG 3 DX 55 110°39'06" 31°44'12" 1100
LW23 TR (5 FH AT X 107 [=E #ih 114°04'56" 32°06'30" 110
LW24 TR 44 5 BH T P X 7 Y i 3 114°01'31" 32°16'04" 48
LW25 WAL PR SRR B\ A S o B 110°21'23" 31°27'28" 1080
LW26 WA E BT LB —25 83 114°27'02" 32°13'54" 60
LW27 [ Bl Ui Y NN 3] 109°58'01" 31°28'06" 1 740
LW28 HF A 23 W B P ik 109°25'06" 26°31'24" 520
LW29 WA A WP S BT PR B 109°32'12" 28°47'34" 351
LW30 VLG PRI R X # 3 115°21'36" 26°17'06" 82
LW31 WAL MR L 110°36'45" 31°42'18" 1 100
LW32 i IEER SUAITE S €S8} 113°08"14" 28°1126" 284
LW33 IR A KD SR X 111°16'22" 26°48'06" 410
LW34 F A KD T IS X H 51 111°39'41" 26°25'09" 120
LW35 VL3 T Bt T AR X 118°78"18" 32°02'33" 59
LW36 PRI AR X PG R R 18 T i 106°22'09" 29°41'57" 380

LW15 i o Al b B e S 52 BT T 2 i i P DT PR A



M 24831 (MR HRN BT IR AR BV R S AT AL B PR LR 5 1P A 1273

1.3 MRERZEERE

ERERHEFREE N, PO ZE 3~4 M
WA A, /DX A3 mx3 m, BRI AT
50 cm, B/ N IX AR 36 #E, 1% 3 IRER . BAk)E AT
ek, REAEAR B o E AT R 2%, FLAR I RIR 0K, 5K
IR, SRR DR A AR R B A R A A
TR — 8 S b I N A, A Y AR AR TP
1.4 FEHEKMREERFNFE

B MR R EA SRR B AR R AN TE R
FEPE ; B MR A B AP (AL RS i
TERBLRME, FRPRINE 22 B SR RS A o e 1
ARIUEEY LB S MM T IR R e ™)

AMIFGE B A 07 18 W55 1 1 0 AR 8 v ol Jo B R
KT R WE R B AR A7 B H AR e
*z2 iESERE

Table 2 Scoring criteria

PR HESR RN T AR 2], AR AR, X A AR ARt
AT 35 B, B LI R s 7 3 an
T ARAEW, IC 3 20% MR R AL AL Sk 85 Hh Y H 3
PR, BEALEEEC 10 A, I I M 17 28 AR R £ i Y
208 BE 5 AR B 5, BEATLE A ) — B0 20
BRAEPR AL , 00 45 A RECIR AE P 256 980 28 Tt 19 4 52
FIAE R B SE A ) ELAE (LR W ) 5 MR 538, Bl
PLZEI 30 ARAERR AN T AL 26 2 Fy b 0 v
R MR AR SEAL Y B
TEREAEI] (80% MIRE MR ITAE ) , MRAE 3R 2 1 fr
FREX AERF (L JERP RS (iH @ AN B EA T3 28
TE DU R BRI HF SR IR R b ST R
PYEHEATPROY . ITA E PR AR Y4 IR ] 5 b R X
AKEZOR , B 3 A AL S O,

Py
14y 2~34) 4~57% 6~7 %% 8~9 43

IR IE 10 A 9H 8 H 7H 6 A

p AR e = P — LSt i 4
P BA > H 2% > HA thag ZH3% £ HARSE
2, *% L8 — i X S
L7 = B — i LE ! ESUI
P 55 55 LR Eri G

1.5 MEHEZEEITFM

R R A DCHR B A3 AT vk X 31 1 B AR R e R b
BRI EPEHAT I . DA RS PR A o
FAEE EEHEAR SRR ET «, , TR B PN A5 BHE R
B x,(i=1,2,3,--+,31) ¥ v, BOUEFRLL x, 28
SE 13BN T N A

KA ZEL e,(k) TTREAXWT .

e (k)=

m_inrnpin ENCIEACIN +pm._axmflx lxo (k) —2x,(k) |

Iy (k) —x,(k) |+pmaxmfx|x0(k)—xi(k) | (D

A AEERAM R (i=1,2,3,+,31) 3k At
MR(E=1,2,3,-,11) 350 R HEREHLO.5,

IR HE 25 R B 7 AR R AL R A
(V) ' HEARIT .

(2)

L, X, 058 kAR AN L X, R
55k DRI n SRR AT E 2
F b MERIEE (0,) AT

Vi
0= (3)
2V
ISR G S () HHBE A SR
ri= S, (k) (4)

SR P A 1 BH A I U AR e A
iR AR
1.6 HIEAIE

JH Microsoft Excel 2013 % 45 #4783 | 115
FIA T8 B8 1 BIE (X))  BRIE2E (sd) F7E 5 R B
(CV) MRIETTALE W AR bR R 2 6 AR,
DA 1 P, <X -25d; X—2sd<2 Fe < X—1sd; X -
lsd<3 P < X; X<4 H<X+1sd; X+1sd<5 P <X+



1274 AN N (A R

2025 4F 5 41 & 5 7 W)

2sd ;6 G, >X+2sd

FAR-AENIEE(H )= -2 Pi In(Pi) , = Pi hy
FMRIREE § RN REARB Y SRR A B Lt
SPSS26.0 SE TR A% T T IR T R 28T

2 ZER55T

2.1 REMERKITEMN

FRAE 5 — 4T, D BOIR R B o U R 15 AR
A AH RIS AR ARG S B IR R, ank
3 N  TEBRACIN R R B bk s 25 S R, Horh LWL
LW5 LW19 LW20 LW22 LW27 il LW28 % & K,
4 101.0~ 122.0 em, LW24 LW31,LW33 Fi
LW34 8056 MR N 68.6~77.8 em, TREE AL F
AR A AR AN R, 31 HIRE R
TP 17,1 em, Hodb LWO 67 K, ik
F| 21.5 em; LW25, LWI1, LWI19, LWI5, LWI13 Al
LW26 EF 5K, FEF K H19.4~20.0 em, 31 {31R
REM R IR ALY 56 4. 3~7.2 em,, 31 IR
B BT UR A K 25 AR K R KA 95,5 em,
AN 37.7 em,, 31 AR B LA BT IR Y I BT 44
8.5 mm,LW3 LWI13 LW14 Fl LW18 J& K-SR

£33 REEWMRFRERRZEKTES

B M55 410.0~11. 3 mm,

31 R R FR BT IR T AL 2 2= R, H
LW R LW31 R 6 A b A) il G 224k e
L, 3E4 9 43 LWS (LW24 LW25 LW26 LW27 FI
LW29 7€ 6 H H R A 4L ; LW4 [LW15 F1 LW33
A EIEGR |, B A 10 A A Rk b4y, 374
N1, RBEAET B RO E G 2 Fl FETE
Wi, DAk 5 T ff e R B R T 43 R B, L b
LW15 LW20 fl LW36 f£ )3 % i MiE 5, 15 5] 9;
H M LWI LWI1 LW21 LW29 Fll LW32, fERSAE
W, 4672 A 5 |, LWL, LW20, LW21 . LW25 #i
LW27 L) B 5 2 H W, 167 B &V F 0 5
31 R BB FAN BT IR 5 B SR €5, LW9 [LW23 FI
LW24 P43, oA B e IR A ir 4y 6 ~ 8, IR
R R ORI WL P, 31 ) AR B R T
TR IE 22 R8N VP53 N6~ 8, MR R 1 3 oy
5 ZERNIU TR (39~ 40 °C) HAR& T 5 1 4 < Mg
ZMFF, B LWI4, LWI15, LW23  LW24 , LW25,
LW26 Fll LW31 iX 7 {7418 J& R 5T B8 R i i e R A
P, HLAr 24 3R R HER 5T B DR A e O i AR
DR,

Table 3 Phenotypic trait evaluation of Pennisetum alopecuroides germplasm resources

am P FK WEE MK M WM REE EES R IR
(em)  (em)  (mm)  (em)  (mm) (D) (D U GH O ()
LW1 122.0 19.9 4.3 80.7 8.7 9 8 9 8 8 8
LW3 95.2 17.1 5.5 74.8 11.3 3 6 6 7 6 7
LW4 81.9 14.6 6.0 58.7 8.5 1 5 6 5 6 7
LW5 106.0 18.7 5.9 80.0 9.0 3 5 7 6 6 8
LW7 98.8 17.3 5.5 82.1 8.1 6 6 6 7 6 7
LW8 80.9 15.7 4.8 76.7 9.4 8 5 6 6 6 7
LW9 93.2 21.5 5.3 95.5 8.0 6 6 7 5 6 7
LWI10 87.3 18.7 59 84.1 8.9 3 7 6 7 7 7
LWI1 86.2 16.2 6.1 64.9 8.7 3 8 6 8 6 7
LWI13 91.6 19.4 5.6 77.3 10.8 6 7 6 7 8 8
LW14 90.6 17.1 4.5 80.5 10.0 6 6 6 6 7 6
LWI15 98.3 19.6 5.1 84.3 6.7 1 9 6 6 6 6
LWI18 93.4 16.2 6.1 78.8 10.0 4 6 5 8 8 8
LWI19 101.4 19.9 7.2 76.0 9.0 4 6 6 6 7 7
LW20 102.9 15.2 5.2 69.8 8.3 7 9 9 8 8 8
LW21 92.6 16.9 5.2 60.7 7.5 6 8 8 8 8 8
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e L WPk R LIRS L il EFERE EFES He A Pk
(em) (cm) (mm) (em) (mm) (5) (451) (51) (5) (5) (51)
LW22 106.0 16.2 5.0 60.1 6.3 4 7 7 8 8 8
LW23 92.7 15.4 5.5 66.9 8.7 4 5 3 5 6 6
LW24 71.5 16.1 4.8 66.6 9.1 8 5 6 5 6 6
LW25 91.0 20.0 5.4 60.2 7.1 8 6 8 6 6 6
LW26 92.9 19.4 4.6 79.6 7.9 8 4 7 6 6 6
LW27 101.0 18.1 4.5 67.4 7.7 8 3 9 6 6 7
LW28 103.1 16.9 5.7 62.4 8.2 2 6 6 6 7 7
LW29 94.4 16.1 5.5 48.8 7.0 8 8 7 6 6 7
LW30 99.4 15.8 5.7 80.1 8.3 2 6 5 7 7 7
LW31 77.6 14.7 4.5 66.7 9.7 9 5 6 6 6 6
LW32 87.4 14.9 5.5 53.8 7.6 6 8 6 8 7 8
LW33 68.6 15.2 5.3 377 7.2 1 5 6 7 7 7
LW34 77.8 16.6 5.7 39.8 7.1 3 6 7 8 7 8
LW35 81.5 14.7 5.7 422 7.1 3 7 7 7 7 8
LW36 80.4 15.9 4.8 64.3 9.0 3 9 6 7 7 8

LW1 LW3 LW4 LW5 LW7 ,LW8 LW9 LW10,LW11 ,LWI13 LW14 LW15 ,LW18 LW19 LW20 ,LW21 LW22 LW23 LW24 LW25 LW26 LW27,
LW28 LW29 LW30 ,LW31 LW32 LW33 LW34 LW35 #l LW36 WL3% 1. MG4EM FEP 6 JERA 6 B SLR TR L2 2,

22 REMEREHEST

W 4 PR, 31 AR B o 9% 5 3R MR L
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FER. EFTE. MM EENES RN
10. 16% ~ 11. 87% ,FRIHIX 5 MRS ZHN

HRYETHIE AR 22 8 11 MR8 6 46
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FEB(H ) 43500 1. 46 F11.37, 31 (IR Fh B %
PRI JE RN S 00 o AR B d5e /N A3 A T 3 AR
B, ZREHEFREC(H ) 43500 1.03 FT 1,07, 11 4
R Z R B KT 1,00, W 31 3 4R 2 w0 Fil
PR RFEE MR, Bad R 2R 5L
R,

31 AR HERN IR I B R BT AET B
MK e AETPIESTE 6 DNER I AR R IEA S
fii, 6 DEFEH MR ALT 58 M SEAL A 4 S
(AR B8 o R O R N bR K, BIRR oM 92, 1~
103.0 cm AEF T M5, 4~6.0 em HYIR R RN R 5 IR

Y105 41.94% M55 K8, 4~9. 6 mm KA 2 5 R i %%
Ui 7 35.48%, 6 AP )P K KGR AE
T AP ALTIEA W I Fd S04 T2 3
SEG AR R R R N LB

x4 REEMRFERBEUERNERZEY
Table 4 Coefficients of variation of phenotypic traits in Pennisetum

alopecuroides germplasm resources

R ROME Rk v || e ERAH
¥R (em) 68.6 122.0  92.1+10.9 |tk 11.87
AP (em) 14.6 215 17.1:1.9 |{EFK 11.14
AEFF 92 (em) 4.3 72 5.4x0.6 |{EFTE 11.32
4 (em) 37.7 95.5 68.4+14.0 |[HE 20.46
5 (mm) 6.3 113 8.5+12 |58 14.04
IR AEWI (43) 1.0 9.0  4.9+2.5 |[lHTEH 51.51
HFEEGY) 3.0 9.0 6.4xl5 |HEFEE 2353
WIS (4r) 3.0 9.0 65+1.2 |HEIFIES 19.04
() 5.0 8.0  6.5+1.2 ||t 15.32
I (43) 6.0 8.0 6.7+0.8 || 11.67
PR 6.0 8.0  7.1x0.7 |piRtE 10.16

WRAEI AEFF (7 AR O B FUR TP RE L 2,
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Table 5 Grading and Shannon-Wiener diversity index of phenotypic traits in Pennisetum alopecuroides germplasm resources

hitb (%)
AR H
1% 2% 34 49 5% 6 %
7= 3.23 16.13 25.81 41.94 9.68 3.23 1.46
VASaS 0 16.13 41.94 19.35 19.35 3.23 1.41
VA 0 16.13 29.03 41.94 9.68 3.23 1.35
N 6.45 9.68 38.71 35.48 9.68 0 1.36
-5 0 19.35 29.03 35.48 9.68 6.45 1.45
LRI 0 16.13 35.48 22.58 25.81 0 1.35
P B A uRES 3.23 3.23 54.84 12.90 25.81 0 1.16
VARG 3.23 6.45 51.61 22.58 6.45 9.68 1.37
e, 0 12.90 35.48 25.81 25.81 0 1.33
i 0 0 48.39 32.26 19.35 0 1.03
bk 0 22.58 41.94 0 35.48 0 1.07

H' B AR-HAE N ZRETERR AL

2.3 WEEEZEEITEM

T o T U5 AR R ) B B AR L A (L
MR, R 6 FTaR, 31 AR R R RN B AR R, LW
B PR A R ) OB B2 e v (0. 978) |, Il Bt W AT
PR\ AR R LR A e 4K B 22 HL B (A fef
RIS I | I B SO0 B8 1k B A, 0 R R A i Ry
LW20(0.957) , % Fh 5T % i bk =5 102.9 em, T 7 H
AR AT, AL R g A H AR R £
LW21 LWI13 . LW25 Fl LW29 5 FAH 5 Fh it ¢ Bk BF
HhaE LW21 (B R BT B B AR R 2
LWI13 Fl LW25 6 FF 40K, LW29 JF 46 46 % (0%
b4, W4 LW15 FI LW33 55 #UAH 5 F ) G I i 4%
fiK(<0.800) , X 3 {3 i BT IR 1t AL A e, B =8
10 H WA FFAE, BN (EAK

Xt 31 AR B AR TS IR A T R M, Al
YR 32, WE TR, 1 EEEE LWL LW20,
LW21, LW13, LW25, LW29, LW31, LW8, LW9,
LW26 LW7 LW32 LW14 LW24 LW27 3£ 15 1R
FRFERD BB IR 22 5T 5% U5 AR R Y DGR
YIRF 0.900 LA L, HAf LW LW20 . LW21 . LW13 |
LW25 LW29 AL B, AT TR A &, 56 2
KRALFE 13 (R F AR BB IR 12 M o 3 FAR
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Table 6 Comprehensive evaluation of ornamental value of Pennise-

tum alopecuroides germplasm resources

FRETHEIR SR HEF PRI RERE
LW1 0.978 1 LW19 0.891 17
LW20 0.957 2 LW22 0.888 18
LW21 0.935 3 LW10 0.871 19
LW13 0.934 4 LW11 0.866 20
LW25 0.930 5 LW36 0.866 21
LW29 0.929 6 LW3 0.864 22
LW31 0.923 7 LW5 0.862 23
LW8 0.923 8 LW35 0.845 24
LW9 0.920 9 LW34 0.842 25
LW26 0.919 10 LwW23 0.841 26
LW7 0.918 11 LW30 0.822 27
LW32 0.916 12 LW28 0.819 28
LW14 0.914 13 LW15 0.780 29
LW24 0.912 14 LW4 0.748 30
LW27 0.911 15 LW33 0.736 31
LW18 0.892 16
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