PR 4703) * 129-144, 2014 129
LR R pEY LR RgR 2y O

Bﬁﬁﬁ;[i}; @ ﬁzgrﬁ; (3)#) :1; %7\:,2\!, 3) @4{\% E [ @

UorfFFIH] 2 102 5 9 FI 10 |15 $E~0F 1] 103 5 5 5] 26 ||

W B

SOV TR LR R - PRI IS 15 SRR 69 B+ AR v S
PR SRR - B2 B S G R G - A e B
B Y RIS R R P SO R G UOTELR S 14 TR SR
375 BRI BB« AP 55 5 LB AR - FRE 14 TPRB R
OB IS O 5 LA P - 0 2 e 7%@—%'@4
(P < 0.05) ; BAFFAER DARA - BT B0 - B WA - QR B i - A
i SR T AU AL L R (P < 0.01) T ¢ UG - 031) RS iy (r -
0.32) ARSI PV - it o SR 14 IR R RV AFREH) - SR oA
U I - 5B R TN DR T PRI - B S R
PSS S AP -

S SOV BB B

i

JW="EY (Pennisetum purpureum Schumach) £} 4 %[ (Gramineae) » =' = |3Fﬁf}5‘7v pu Pﬁ’ﬁﬂ H(2n=4x=28) %
i o SR+ 20F) PO PO B U ATROSE YL TP TR T 20 AT s
Polgh o T SRR S SV H'ﬁJﬁﬂ?J% VEJ%% ’ ’ql&'g' [W\ﬁ! A5 RS Pk BRI R
ELECENV R BB R RS 2 i 2 R (Babu et al., 2009; Muldoon and Pearson, 1979; Wang et al., 2002) - Efif
VW 1961 I IR EY | Tl o | R EJFIJFI pLEF G P 4 FEOU=E) » REH[H B 2 RS E
R IR S g s la'rﬁjﬂ*ﬂj% vpm&'?wgg[?w BE L OB S B ET 1992 5 1997 ;
2012b) © 2011 Fﬁﬁa&&*gﬁﬂﬁ Hi gt ﬁf*’rﬁl%[ I mﬁc’?'rgg (i Ut S Ay L LN AR e S
FJ‘L[" VU ’%L_F? R ( E‘/N 0 2012a) ° % U= B B BEs 4 US ) PF#'+ » BT IR U
frE'H » PRI [P B - B B A AL LA 9 ﬂﬁ?liﬁ{’gﬁ%&c R - ARG i

BN > G EERY 2n =28 > MR E‘H%*ﬁ e P BT[] (5557 2003) ©

Soe I WEEVE T BERE B~ iZE R R 7f‘¥g‘,[fkﬁ# IS ﬁifbﬂifu/;—ﬁ%iﬂﬂiﬁ {“= (in vitro
dry matter digestibility, [IVDMD) & ['I;Eiif“fﬁ G — 2 priEE ’;F’UEEI » [pIE Plig (™ i }@Fl (H%=7>2003) »
Eﬁ{ﬁfﬁiﬁﬁe (anthocyanin) ( 7%= 2012a) > F{Sriﬂ (op it |é?? FEFPR] > e PRy 5 TFJIZ[“ (H%=752003) -

|

() FEFREE T i@y @ Eﬁ"mt%flﬁmw B o
Q) Bt A A TR
Q) FIHREE S E“ET @Eﬁﬁ‘ﬁ’?ﬁﬁ“l =S
@ =¥ > E-mail - thn@mall tlri.gov.tw ©



130 SRR N B R PR

PR LT AP > SR R A S B ,?ﬁg\?fjﬁﬂ/fﬁ%ﬂﬁ:
RV L["'&F{J t'ﬁ”%l T eV - o [{iE(2007) EJ[ %@* B 5y AT E i 115 (W81 (Pannicum maximum)
VR EHEERS » Teacenco and Lance (1992) J[J5f 9 [ER AN [ Bl VW= (P purpureum) |55 ?Fb%iifﬁ
FFl}[ﬁ‘n T ES RIAR AGEE RIES E;;?L‘I‘i}{{%jﬁ » Van Dewouw et al. (1999) S4B A Ere2g 2k
B VEERFE (P, purpureum x P. glaucum) ﬁF % W;E;jé‘" (K5 A :ﬁliwﬁﬁﬁ‘j‘zfﬁ KB > M E E‘E:&ﬁgﬁg‘ B 0
Bl S B LR (5 2010) 2 A R ([E F Gk ] (inter 51mple sequence repeat, ISSR)ﬁrf’
jgfﬁ%ﬁﬁ DL U BT TR (FRET > 2012) » FIFFIR]0T 7 % P s> 11 ISSR }?{ﬁé]‘f}*ﬁff‘[/%l TE [Edgh g
L YEE H\ﬂ”“ﬂ < lﬁ_'%ﬁﬁ HE e F A &%lﬁkﬁaﬁﬁ [kl s 2 BRI > T 2R R (i
= ’2007 Lin, 2008) °

I L ri%ﬁﬁ?ﬁ%ﬁfﬁﬂf‘é 195 CPARE B AR, gﬁfﬁl RS SRR R 1% - 5
= L[rqéf.J FRELEVER i f,ﬂj\_ J e PE G- E‘[%Fﬁ—’f’} B ]#g[y%g\

M T A

L EEEefrR

A EEEEETH | VATRFT 2010 — 2011 =+ R > BT B AL &ﬁ'?fl: ’?’;17 g 5 mﬁgﬂﬂ PV 9 Fk o
FIJP| = Spigd it Z5# (Global Positioning System, GPS) - -L'JF SIS — PR BRI SR SR s 2 F

"| ArcGIS [ BRAAEAS I (R 1) f

I 28+
) &fﬁﬂii}i&gﬁﬁﬂﬁ PRV T lﬁ%Eaﬁéﬁ  FEREAS S R E %" BT (B
* i I]Jjj/‘[gyl"f PN T(:g;[;;] iﬁf’{ STHIPV 3 FFEAE fﬁf”@[ 30 55 Akl

TSR » I8 VS SR SRR (SR SRRBL » SRBRIR N 3 i3
fﬁ\&?;{' (complete random de51gn CRD) > = f,l?ﬂ RISk R ”‘# 33 % 47%5=d > FJ%J& ﬂi"%g‘i“u
P 9 Tt - FY0F IR R0 TR - S e it [ftﬂ@@
SUERHA & %}g‘ S %}g‘ SRS ol R flﬁfé (toppest height of last leaf collar, THC) ~ %
ﬁiﬁ (plant helght of leaf tip, PHL) ~ & %< (length of stem, LS) ~ & @ ¥1 (width of stem, WS) ~ Bt 5
B (number of leaves, NL) ~ i/t % 4 = (flag leaf length, FLL) ~ &2 3 4 "E[I' (flag leaf width, FLW) ~
g ﬁ*E'F,'J (height of leaf margin pubescence, HLMP) ~ H 5= [E£}/[" (width of leaf margin pubescence,
WLMP) ~ &t il = #£ = (length of leaf sheath pubescence, LLSP) ( q‘?ﬁ[ 1~ % F(' = E*EFJ,'J (height of leaf
ligule pubescence, HLLP) ~ # Y =% E%FJ' (height of leaf scar pubescence, HLSP) + %« ALy (number of
nodes, NN) ~ drjfe til~ (length between nodes, LN) ©
(ii) E(}%&;Hﬁ[jﬁf&[ : }H BELEVE PR YR '] Excel ~ Statistica 7.0 = SAS 9.1 %‘%fpﬁ’ﬁ%’i%f?i\ﬁ% JIPT e



WE= FTH 2T RE| 131

(AL SRR Ry () BGRT BE (FI1) RS BER (7h) -
Fig. 1. The height of leaf ligule pubescence (HLLP) (up), height of leaf margin pubescence (HLMP) (middle) and
length of leaf sheath pubescence (LLSP) (down) of purple napiergrass.
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Fig. 2. Collected sites for 71 samples of purple napiergrass in Taiwan.
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Table 1. Means of agronomic characters of purple napiergrass from all samples

Location Accession THC PHL LS WS NL FLL FLW
number (cm) (cm) (mm) (mm) (no.) (cm) (cm)

Taipei 1 139.33 259.83 14.02 16.20 9.83 107.27 3.70
2 160.73 284.73 16.19 18.57 11.00 101.77 3.95

3 161.02 283.27 16.63 19.78 11.11 117.04 3.80

Taoyuan 4 54.70 133.20 8.33 9.78 6.50 77.20 2.25
159.78 279.93 16.54 20.46 11.56 114.91 3.80

Hsinchu 6 150.87 270.40 15.95 18.20 11.00 112.20 3.90
184.33 311.67 18.20 20.92 11.33 124.27 3.93

145.24 268.31 16.17 18.55 11.44 115.49 3.60

Miaoli 9 208.77 319.43 14.14 19.92 12.50 108.97 4.05
10 83.20 174.40 12.40 12.08 4.00 84.20 1.80

11 179.90 293.63 15.96 18.73 12.33 100.33 4.17

12 151.73 289.87 16.53 19.89 11.33 137.73 4.17

Taichung 13 162.53 277.50 16.34 19.82 11.00 104.17 4.07
14 99.40 149.80 9.25 11.44 11.00 51.00 2.10

15 65.40 126.40 5.94 6.78 13.00 59.20 2.00

Nantou 16 182.30 298.20 17.90 20.79 12.67 112.07 4.43
17 150.70 266.13 15.34 18.00 10.33 110.77 3.83

18 170.60 297.73 18.02 21.89 11.67 120.33 4.20

19 171.87 270.27 16.65 18.82 9.67 91.20 3.73

Changhua 20 62.27 140.87 9.50 11.34 8.33 79.40 2.47
21 116.07 177.87 7.86 9.13 16.00 63.07 2.43

22 210.87 318.07 17.68 20.18 14.00 103.90 4.20

Yunlin 23 45.80 106.20 7.27 9.89 7.00 61.40 1.90
24 160.23 286.97 18.25 21.89 12.83 117.60 4.07

25 131.27 255.33 16.52 19.28 10.33 120.60 3.73

Chiayi 26 166.03 305.20 20.84 24.75 13.00 135.43 4.35
27 158.43 282.97 16.36 19.21 10.83 117.77 3.85

28 167.20 291.67 14.99 17.75 10.00 111.60 4.20

29 158.20 228.60 9.70 11.92 14.00 71.80 2.90

30 211.80 333.73 19.63 22.93 12.17 101.87 4.30

31 166.58 283.22 15.18 17.63 11.11 110.71 3.89

32 145.33 261.00 19.94 23.49 10.67 107.67 3.93
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Location Accession THC PHL LS WS NL FLL FLW
number (cm) (cm) (mm) (mm) (no.) (cm) (cm)

Tainan 34 132.73 244.20 16.14 19.38 11.00 109.30 3.60
35 155.82 270.67 14.94 17.33 10.33 109.58 3.79

36 192.53 314.20 17.11 21.41 13.33 119.67 4.07

37 157.69 275.80 17.12 20.49 11.78 113.33 3.59

38 167.33 290.91 18.45 21.88 11.44 115.00 4.02

39 97.93 205.60 14.18 16.26 8.67 97.00 3.60

40 169.70 296.47 17.72 20.85 10.33 120.13 3.90

41 193.83 301.30 16.58 19.35 13.33 103.40 4.08

42 104.70 167.10 6.78 8.06 12.50 62.40 2.10

43 80.70 158.80 8.53 10.04 10.00 76.80 2.45

44 206.60 286.30 11.60 12.87 13.50 72.60 2.45

45 151.10 270.77 18.60 21.18 11.00 114.40 3.73

46 115.87 232.40 15.21 17.33 8.33 107.00 3.17

48 170.47 303.60 20.54 23.75 10.67 123.00 4.03

Kaohsiung 49 181.20 298.47 14.76 16.79 10.67 110.40 4.00
50 170.67 292.27 17.61 20.81 13.67 115.07 4.03

Pintung 51 213.33 333.00 17.35 20.43 12.33 111.33 4.17
52 160.13 284.93 17.03 19.69 11.67 120.00 3.70

53 190.07 305.15 16.60 20.04 13.50 109.33 4.18

54 35.20 110.20 7.32 8.38 6.00 75.80 2.10

55 187.73 305.77 16.42 19.25 13.33 111.83 4.13

Taitung 56 158.27 272.60 15.29 18.69 12.00 107.53 3.63
Hualian 57 171.07 293.97 19.00 22.04 11.67 119.43 3.87
58 180.27 301.59 16.95 18.99 11.33 11591 3.97

59 183.53 307.58 18.18 21.64 11.00 120.27 4.09

60 162.93 294.80 19.03 21.28 12.00 129.47 4.23

61 128.65 247.07 14.54 17.27 10.50 109.43 3.88

62 167.00 187.80 16.91 19.74 11.00 109.60 4.33

63 170.22 284.89 17.60 20.86 11.78 110.78 4.01

64 145.23 275.30 17.51 20.54 11.17 123.10 3.67

65 159.04 286.64 18.40 22.11 12.33 121.27 4.06

28 167.20 291.67 14.99 17.75 10.00 111.60 4.20

Yilan 66 113.30 166.00 10.84 11.74 15.00 53.80 2.85
67 176.98 295.78 16.14 19.13 12.33 114.71 4.00

68 107.20 171.40 13.57 15.63 6.00 68.20 2.50
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Table 1. Means of agronomic characters of purple napiergrass from all samples (con.)

Location Accession THC PHL LS WS NL FLL FLW
number (cm) (cm) (mm) (mm) (no.) (cm) (cm)

Yilan 69 96.20 153.20 7.90 9.58 11.00 56.00 2.30
70 180.27 298.90 18.49 21.37 11.67 111.87 4.33

71 143.33 261.73 16.06 19.53 11.67 112.87 4.17

THC: toppest height of last leaf collar (& H3 ﬁﬁﬁiﬁlgj ); PHL: plant height of leaf tip ( # qlﬁiﬁgj ); LS: length of
stem ( & @< ); WS: width of stem ( & @ E[I' ); NL: number of leaves ( %t 4 §l¢"); FLL: flag leaf length ( Fﬁiﬁi
#AH = ); FLW: flag leaf width ( Fﬁqi%ﬁ H F[T).

L RS RS A T S (R
Table 1. Means of agronomic characters of purple napiergrass from all samples (con.)

Location Accession ~ HLMP WLMP LLSP HLLP HLSP NN LN
number (cm) (mm) (cm) (mm) (mm) (no.) (cm)
Taipei 1 7.73 3.73 0.00 2.73 1.03 10.50 10.45
2 10.80 3.95 0.00 2.53 1.34 11.17 11.44
3 10.39 3.73 0.00 2.62 1.29 12.67 10.04
Taoyuan 4 3.95 3.26 0.00 2.38 0.99 9.00 5.29
5 8.70 4.02 0.00 2.71 1.35 13.67 9.97

Hsinchu 6 11.80 4.10 0.00 3.04 1.53 12.67 10.61
8.43 4.11 0.00 2.84 1.43 12.67 12.82
9.36 3.68 0.00 2.89 1.71 11.67 10.58
Miaoli 9 7.50 4.05 0.00 2.64 1.39 19.00 9.82
10 8.50 4.19 0.00 2.59 0.00 10.00 7.64
11 7.18 3.67 0.00 2.70 1.38 15.67 10.63
12 11.13 3.87 13.20 4.10 1.99 10.00 12.98
Taichung 13 10.20 3.90 0.00 2.55 1.20 13.50 10.66
14 1.25 2.95 0.00 2.15 0.98 18.50 4.46
15 1.40 2.14 0.00 1.92 0.00 14.00 3.72
Nantou 16 10.97 3.89 0.00 2.79 1.57 14.83 10.6
17 8.78 3.89 0.00 2.59 1.21 13.17 9.91
18 11.23 3.89 0.00 2.58 1.49 13.00 11.73

19 5.53 3.67 0.00 2.20 1.00 18.33 8.51
Changhua 20 2.37 2.90 0.00 2.14 1.26 8.33 5.58
21 1.93 2.66 0.00 2.23 1.10 19.00 5.28
22 6.17 3.42 0.00 241 1.54 21.50 8.85

Yunlin 23 1.90 3.57 0.00 2.06 0.98 7.00 5.23
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Table 1. Means of agronomic characters of purple napiergrass from all samples (con.)
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Location Accession ~ HLMP WLMP LLSP HLLP HLSP NN LN
number (cm) (mm) (cm) (mm) (mm) (no.) (cm)
Yunlin 24 10.15 4.22 0.00 2.57 1.32 12.67 9.51
25 8.53 3.91 0.00 3.14 1.60 10.00 12.07
Chiayi 26 9.88 4.06 6.65 3.80 2.05 12.67 11.22
27 11.25 4.04 0.00 2.75 1.69 11.67 12.05
28 7.40 3.94 0.00 3.11 1.39 12.00 10.84
29 2.90 3.37 0.00 2.75 1.34 23.00 5.99
30 6.42 3.70 0.00 2.22 1.23 21.50 9.23
Chiayi 31 9.32 3.90 0.00 2.86 1.40 14.00 10.34
32 9.00 4.50 0.00 2.64 0.99 12.33 10.00
Tainan 34 7.15 3.47 0.00 2.87 1.23 10.67 10.64
35 10.37 3.36 0.00 2.73 1.61 12.11 10.76
36 10.93 4.19 0.00 2.95 1.27 15.33 10.87
37 11.06 3.74 0.00 2.73 0.93 12.44 11.05
38 11.84 3.71 0.00 2.73 1.44 12.67 11.48
39 6.13 391 0.00 2.64 0.72 9.00 9.04
40 8.82 4.19 0.00 2.74 1.23 12.00 12.42
41 7.80 3.79 0.00 2.40 1.34 17.17 10.41
42 2.15 3.31 0.00 2.22 0.83 22.50 4.17
43 2.05 3.93 0.00 2.45 1.42 10.50 6.12
44 1.40 3.31 6.85 3.07 1.34 24.50 7.86
45 7.18 4.07 0.00 2.61 1.19 13.83 9.64
46 8.73 3.91 0.00 2.99 1.67 7.67 12.79
48 12.40 4.32 0.00 2.70 1.19 11.33 12.46
Kaohsiung 49 9.67 4.09 0.00 3.07 1.55 13.33 11.63
50 11.53 3.56 0.00 2.53 1.19 16.00 9.55
Pintung 51 1.47 3.42 0.00 2.88 1.92 17.00 11.81
52 11.20 4.05 0.00 3.06 1.59 12.67 10.43
53 8.27 3.72 0.00 291 1.60 17.17 9.85
54 2.20 3.62 0.00 242 1.39 6.00 3.64
55 8.02 3.39 0.00 2.50 1.17 18.67 9.14
Taitung 56 12.50 5.08 0.00 3.32 1.69 14.00 10.08
Hualian 57 10.60 4.12 0.00 2.72 1.60 13.83 10.66
58 8.86 3.81 0.00 2.64 1.43 14.56 10.87
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Table 1. Means of agronomic characters of purple napiergrass from all samples (con.)

Location Accession ~ HLMP WLMP LLSP HLLP HLSP NN LN
number (cm) (mm) (cm) (mm) (mm) (no.) (cm)
Hualian 59 9.88 3.92 0.00 2.60 1.20 14.56 10.94
60 13.30 4.02 0.00 3.05 1.82 12.00 11.25
61 8.78 3.90 0.00 2.76 1.02 12.50 8.86
62 9.43 3.90 0.00 2.72 1.37 12.67 11.95
63 8.83 3.83 0.00 2.69 1.50 14.89 9.80
64 10.02 4.05 0.00 2.81 1.49 12.17 10.46
65 10.08 4.11 0.00 2.82 1.36 11.78 11.46
Yilan 66 2.65 2.70 0.00 1.85 0.83 17.00 6.16
67 9.64 3.81 0.00 2.62 1.48 15.56 10.07
68 1.50 3.76 0.00 2.07 0.00 22.00 4.54
69 2.50 2.75 0.00 2.19 0.58 19.00 4.27
70 10.00 3.95 0.00 2.93 1.39 17.83 9.03
71 9.13 4.17 0.00 3.06 1.43 13.33 9.27

HLMP: height of leaf margin pubescence (3 74=" E*EE{J ); WLMP: width of leaf margin pubescence (H =" f£30);
LLSP: length of leaf sheath pubescence ( # iifi=* #%= ); HLLP: height of leaf ligule pubescence ( % =" ‘ﬁ‘fﬁ,’J );
HLSP: height of leaf scar pubescence ( # yi=" ‘ﬁ‘fﬁ,’J ); NN: number of nodes ( & 75¢"); LN: length between nodes

(AL ).
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Table 2. The mean value, maximal value, minimal value and standard deviation of the 14 agronomic traits for
purple napiergrass

Agronomic trait Mean S.D. Min. Max.
THC(cm) 150.3 40.1 352 2133
PHL (cm) 258.0 58.8 106.2 333.7
LS (mm) 16.6 4.0 6.4 22.8
WS (mm) 19.0 3.6 6.7 26.7
NL (no.) 11.2 2.0 4.0 16.0
FLL (cm) 103.7 21.0 51.0 137.7
FLW (cm) 3.6 0.7 1.8 4.0
HLMP (cm) 7.9 3.4 1.3 133
WLMP (mm) 3.8 0.4 2.1 5.1
LLSP (cm) 0.4 1.9 0 13.2
HLLP (mm) 2.7 0.4 1.9 4.1
HLSP (mm) 1.3 0.4 0 2.1
NN (no.) 14.0 3.9 6.0 24.5
LN (cm) 9.5 2.5 3.6 13.0

& As shown in Table 1.
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Table 3. Mean square of the analysis of variance of agronomic traits on purple napiergrass

Agronomic trait Line Error
df 69 46

THC(cm) 2,005.25™ 697.35
PHL (cm) 4,065.42"" 628.44
LS (mm) 16.02 4.12
WS (mm) 22.55™ 5.92
NL (no.) 487" 1.59
FLL (cm) 508.17°" 67.98
FLW (cm) 0.617" 0.08
HLMP (cm) 13.86"" 4.49
WLMP (mm) 0.23" 0.11
LLSP (cm) 4417 1.92
HLLP (mm) 1.53™ 0.07
HLSP (mm) 0.18" 0.08
NN (no.) 19.57" 10.58
LN (cm) 1,672.64™ 706.07

™" Indicating the significant difference at 5% (P < 0.05), 1% (P<0.01) and 0.1% ( P< 0.001) level, respectively.
& As shown in Table 1.
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Abstract

Purple napiergrass is a subspecies of Pennisetum purpureum. The 69 samples of purple napiergrass, collected
from 15 counties in Taiwan, were determined the diversity using agronomic traits in this study. The present
experiment evaluated 14 agronomic traits, i.e. toppest height of last leaf collar (THC), plant height of leaf tip
(PHL), length of stem (LS), width of stem (WS), number of leaves (NL), flag leaf length (FLL), flag leaf width
(FLL), height of leaf margin pubescence (HLMP), width of leaf margin pubescence (WLMP), length of leaf sheath
pubescence (LLSP), height of leaf ligule pubescence (HLLP), height of leaf scar pubescence (HLSP), number of
nodes (NN), length between nodes (LN). Three plants were determined for each sample. The result showed that
the 14 agronomic traits were significantly different among samples. Most of the correlation coefficients between
the agronomic traits showed significant correlations (P < 0.05). The correlation coefficients between WS and NL
showed significantly positive correlation. Further, those between THC and PHL, LS, WS, NL, FLL, FLW, HLMP,
WLMP, HLSP, NN and LN showed significantly were positive correlations (P < 0.01). The correlation coefficients
between NN and FLL and HLMP were significantly negative with -0.31 and -0.32, respectively. Therefore,
the correlation coefficient between NN and HLMP might be used as the selection index for purple napiergrass

breeding.

Key words: Purple napiergrass, Agronomic traits, Diversity.
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