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Bk % (Pennisetum purpureum) o 5 % ~ 5.2 E ¥ L

ELEOO PSS RO MEE© HER©
WEES SRR o

WeFEER : I3 11 J22 5 5 #2HB 11454 510 H

W B

REEEE (Pennisetum purpureum, Napier grass, NG) i1 % 2504 A& & 5 5% (Taishiu No.2, NG cv. TS 2) fl& &
A= 5% (Taishiu No.3, NG cv. TS 3) & @R H » &CHBEMREEN - ARt R EEREEL 2B RS &R A
2504 Z VIR sk EILR AR - TR BT > ESEENP D - ERANEE AR L EA
R o RIBE GRS R - fhFk 2504 FE42 10 87 EEMEIR Ry - BECHMR S AIEELLIRS 771 Ry 71.8 F1149.0 cm » &€
% 13.5 mm > FEZLRZYILL 0.93 > SrEERh S o ERJTE - ATHMFEE R 208.7 mt ha' > LEIEA NG cv. TS 3 B0
39.3% » HIER Y HETE NG cv. TS 7 B4 28.2% » 874/ E & B 36.4 mtha! » B5EE NG ov. TS3BING cv. TS 7 & « &
TR JTHE - MHERE ~ BRSPS 2R EEERCE - 7Rk 12.0 ~ 33.5 2 593 £ 99.1% > DL |
Aoy e BB IR S NG ov. TS 7 HEBEZR - FRIMRMIRIL » FIFHGHEFPIE &M (Inter-Simple Sequence
Repeat, ISSR) 7R ] I& 7 it % 2504 B 7 (AR RME Y 2258 « REL AT 107 £ 10 A 21 HiE#Ear 45 TIRE
BEFE/ 5, -

ResEEE - RER - REREEFE/ 5 - MAHEEEE -

4

JREEE (Pennisetum purpureum, Napier grass) J& X BV RG4S > fEZ/EMEIEIE 2,225 A E > HEESL
30 EAME (BESES - 2024 ) > DIREN FESRBTESIVRERESEE SEHEERE » SR SFHRAFT
BHEHELORSYIE N - HEYR R SEEES - BEMEE - o DA AL - 2884 50 KiERmE(L » BE
SRR 42.2% » FSAAE Ry 68.9% HFEFFAE REIG MG (£5 > 2003 ) » HERFF R EIFREEG o B RinE
B1EHEFIHZEREE (Pennisetum americanum) BUREFEAVEMERN » SCHBEMEIREER Mott” H 3% & HEEHUE MR
FREMG A BRERARENVROERZENKS » eVER R EENE » HAEEANBU IR INE (5K
ZE 5> 1995; Burton et al., 1969; Boddoff and Ocumpugh, 1986; Hanna, 1986; Cheng, 1991; Rai and Rao, 1991 ) - EFEIE
EEAEBRPTIRAESETR K » BRES FIE HEBERCERmES - JVE AR EEER ~ Bl amfk 2 miE - fEIR
EHEETFHE 5L 2 5% (Napier grass cv. Taishiu No.1-7, NG cv. TS 1-7) 2 o H i NG cv. TS 7 By &R L fE 105 42
5 Asepkans - BRI NG ov. TS 3 FEARENE - BUEEHEMRER IR 5[ H 28 K2 SRR ahE (2255 > 2019 ) - NG cv.
TS 7 FiERE B H S KRS mER I > P EEI A 8 B AR S E L NG cv. TS 3 8 - A EAEF A
FHA R - B EUR L RATRZRR A AT ER ERL - R R E -

AERIZE HAY > #E T NG cv. TS 2EENG cov. TS 3 Z A - EEH H P &ERY » oyBE M B (E(E (Relative
feed value, RFV) {# ~ ZALEMNFAEE ST EEEHTmA

|

() R EE ST F 26 2818 55 -
() B E AR P EYIAH -
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AR 1 AR

F 1. IREFIAZ 2504 ZEEE A
Table 1. Procedures for breeding of Napier grass line 2504
Executive item Conduct period ~ Tested location Description
Pollination 2005.12 Tainan NGcev. TS3xNGcv. TS 2
2009.11
F1 observation 2009.03 — Tainan 375 seedling lines
2009.11 Agronomic trait evaluation
Preliminary advanced yield trial 2009.12 — Tainan 17 lines comparison, NG cv. TS 7 as control
2010.11
Intermediate advanced yield trial ~ 2010.12 — Tainan 8 lines comparison, NG cv. TS 3 as control
2012.11
Regional yield trial 2012.11 — Tainan, Pingtung, 4 lines comparison, NG cv. TS 3 and NG cv. TS 7
2014.12 Taitung, Hualien as control
Silage and animal feeding trial 2009.12 — Tainan Line 2504 and NG cv. TS 2 comparison for Albain
for goat 2011.12 goat
DNA finger printing analysis 2016.04 Tainan Line 2504 and 7 cultivars

L A s
() 1&% EHMREER

(i)

(iii)

(v)

NG cv. TS 2 FING cv. TS 3 FAHE LU BRCE L 1% » 2008 4F 12 HTEE 375 MRE AW R
E BB M EY AR (Z T EE ) - fTHREES 100 x 80 cm » 2009 4 3 H % 2009 4 11 A% 8 #H34
B —REEMRLE 52X -
BIES GRENE (Y

FEREBEIR T & P IR AR 17 i E » BEBTHE NG cv. TS 7 B¥E IR mAE - EfTEREGL
B » 2009 £F 12 FfEMEH & E R BRPTEEHEYAER M > /NEmE 12 m® > S/NEREE R 1.5 m > BV
FHERA R > TRREE RS 100 x 80 cm - FHRSER 5 2@ H#3%3T (Completely randomized design, CRD) » —Ei# -
B 2010 4 3 Hitfy 8 AR AMRIZESE » KA 1 4L 5 EHEE -
G ERENG Y

e s A CHE 1120 ~ 1224 ~ 2002 ~ 2102 ~ 2112 ~ 2405 ~ 2406 K 2504 Z£ 8 {[f » DIFRA NG cv. TS 3
Ry R ELAE - 47 Rk 2 4HEER - 2010 4F 12 HfEME A & sl rr e E sl i - slbestat i R e
SRS (Randomized completely block design, RCBD) » =& » /NE[HFE 16 m” » {7HEEE R 100 x 80
cm o & 8 FERENR - EE - DUREBRSIT T > B 2011 4 3 HE A 2 445 10 FHE -
& I

TR (i) slBmdtion 2 BECAMR S ~ BEobR S ~ BFERE B 2R E R BN HIRGE NG ov. TS 3 - HELHRS
FEIL 200 em - DURHE HE & EBIE IR GE NG ov. TS 3 fHAT 24 A& EGENES - BEHY 2002 ~ 2102 ~ 2406
12504 55 4 {fHZ50H % » LANG cv. TS 3 fING cv. TS 7 {E S8 - 52 2012 4 11 H Rl EEEHE
BB R EYAHEERH (ZE L& ) - EESFIFRSE (FFREAH ) - RESEFRGE (23R
SAEERE AN ) AIfEE SR (FEERS 20 ) 55 4 [Er iR T @ se5a i - #8f RCBD > =[&%E » FEEE 6 /NE - /)
EE T 24 m® > DIEESEH BRI TRREE B 150 x 60 cm - £ 10 A — R EEEMER - EEREERTT
fr > 2013 48 3 HEEZE 2014 4F 12 5 RE3EET 10 ZGEEAE -

ML B EE R MR A
() FIEEHTE

LIRS — e T

=

=

BURMET > MEACR B RUEIR | AR - (ERERES 1 9% (20-5-10) » 94
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JREEEL (Pennisetum purpureum) S & 5.\ 32 5

HiFH N 600 ke/ha ~ P,0, 150 ke/ha 1 K,0 300 kg/ha 5
R
AR LA 8 25 10 BE5ERL - AFB /NG EHERREE 10 £ - FABEHETE S om pRETT - EREMEREE S
HiZ (2015) » SHEIHEA -
1. F =5 BESERR S (The toppest leaf collar height, PHA) @ HERILEE —BEHER (EHER 1 om %) B4
i -

2. #EREE (Leaf tip height, PHB) © H A FETEDL Y ST -

3. ¥7% (Stem diameter, SD) : DJEIfE F#EE —Eif ff 2 HE - EHER LR E - g2 -

4, BEXLZWILE (Leaf to stem dry matter ratio, L/S) @ BEEAEC /T BHFEALEE - DL 65 ClZ 2R E > HEHEYE K
EL1E -

5. fifEFE & (Fresh weight, FW) @ /N& NEFFAHE & » B S mt/ha -

6. iZ 5 7 & (Dried weight, DW) @ #5n DAL 65 C iz R M EET RV » RS REES 2 » BUHBES
mt/ha °

7. 43 EEE] (Tiller number per clone, TN) : &/NE&#EE 10 PRk S EEE -

8. Eif] =¥ (Internode length per tiller, IN) : By A R EEET 2 48R FE T DL EEE S -

IV, —fplior o3« AERREL 65 CIHEZIRIER 2 4 CORTF - RAETT N HI AT

(@)
(i)

(iif)

()

FHEE (Crude protein, CP) Z&MY5347 © LA Kjeldahl JEHIE R S &% » FI3LL 6.25 Z H 7% (AOAC, 1990) -
i A 4afE (Acid detergent fiber, ADF) ~ 5484 (neutral detergent fiber, NDF) &5 © 22118 van Soest et al. (1991)
JiE o DLEAE T ES ANKOM 200 #7T (ANKOM Technology Corp., Fairport, NY) o J# 7 ARKE 2 (Acid detergent
lignin, ADL) 3|5 HIERE R ARAE A 50 mL 2 BEFREE > A 2% = H,SO, 25 mL S{BRERREIR » = (ol i
JOA 72% H,SO, 2 mL G#EHEI EY) - 48 3 /NK; » FEE (0 TR EE 2 IR T E 2 fh R EE - DL 90C 2
BUKFHAGHNE 5 K MRS FHEEZ 24 /NF > IRARZERESTHI2ANE > FFERGTERAIRNEEZSE -
HEMEEEEYCER (Relative feed value, RFV) (I AHE @ Manitoba Forage Council, 1995) » AT »
RFV% = {[ 88.9 — (0.779 x ADF%)] x (120 / NDE%)} / 1.29
KB MER /KB &%) (Water soluble carbohydrate, WSC) * K HI & 5eHZ B E & 2 MRS R ATE R E 4 - 1%
MIAZEEE/KLL 100°C B %2000 EE 2 100 mL - (& HUEEZXEUR IR Paleg (1959) ZEEEIERIE - Lot
2l (Spectrophotometer, U-2900, Hitachi, Japan) 5% 87 £ 560 nm ¥ A TR MER K E &Y & & 2 H]
oo
Wity (Starch) By = 2 AILL Yoshida er al. (1976) J7/A#EfTAEHL » ZEHURAIIA S A » DIEEAE fg E 40487
Y FEET (Spectrophotometer, U-2100, Hitachi, Japan) JH[%E 532 nm 2 GAH -

V. DNA f5&U53#r

(@)

(i)

Salinid (%)

FNGev. TS1>NGev. TS2-NGcev. TS3 NGcv. TS4 - NGcev. TS5~ NGev. TS6 ~ NG ev. TS 7 ~ 5
22504 JrHAt 2 A 10 ffd (R ©
I3

SHEME (2012) J77% - RATRGE 75 B &[] (Inter-Simple Sequence Repeat, ISSR) DNA 73/ » £in
FEEH DNA - H{H UBC ISSR Set No. 9, No 801- 900 - £ 100 405 [ T-F Es#%#E1ZzC (John Hobbs, NAPs Unit,
University of British Columbia, Vanconver, Canada) - 2% ??'J f A ZE 22 PCR RZ FE {5 F VG R 7 JE 28 (GeneAmp
PCR System 9700, PE Applied Biosystems, USA) £ 3 f&E %5 & (annealing) JB E#1T - KIERH A £ 94°C 2 47
5 5 94°C 1 7788 ~ 60°C 30 70 ~ 72°C 173 30 b » &R 10 2 FIEEREEEORE TE 1°C 5 94°C 30 #) ~ 55°C
20 ) ~ 72°C 30 ) > HAEER 36 X 5 72°C 4 o 0 NIEGSHFIREYILL ACIRTT « B IEAVAERSTE R 10 pul >
HE & 20 ng JREE DNA » 2.0 mM MgCl, > ISSR 5[F 0.4 uM » dNTPs £ 0.2 mM > 0.6 U Taq DNA 4T
(Yeastern Biotech Co., Ltd) - PCR [z JE{&#zE 2 ZEWYIEL 5 uL A 5 uL 22 TBE buffer » Ffj[IA 2 uL 2 Loading
dye » #EFEFE £y 12 uL > DL 1.5% BAEFEES (Agarose gel) i 1X TBE buffer » DL 100 V ZEERHETTEE 7k 77 EfE4Y 60 43
§ > {1 100 base pair DNA ladder {F f #2250 o Bk 58 B1% » KB R BN 0.1 pg/mL 2 8L §E (Ethidium
bromide) H144 1 20 7758 - FFLAZARH/KIRSY 5 775 - FHINE UV light FHEIZEE R 4558 - W HHECSRFAE -

VL. &t

SR FT 1S BRI DL SAS E4EHEE 9.0 (Statistical analysis system) #E{T48 51 47 #7 (SAS, 2002) - 2% 55 B8 45 fi1
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(Analysis of variance, ANOVA) » Z53ERAZE 7 5L/ (P < 0.05) » LU/ NEE M7= (Least significance difference,
LSD) > thEr el A S TEFAEIE H 2 P EMEZ REENE -

FE R EBEY i
I EERREEN
IREE R EUE VU TTEE (2n = 4x = 28) (Martel ef al., 1997; Dowling et al., 2014) > SFHHEEN LM EHRE &b
L B (1995) fEH A ABRMEERNMEERE Z R > SR SE » AR EREAIEEE > HmMfEmERs » fEs
FEREEHLEZ LA - BTHEREFNEERENLE - HEMHEFLEBREEZEHE - BEIRE
o AT KRB E T3 o B (1992) HEEBREEEL S <A A146 ~ ERRSREUEMINE R ‘Mott” % 2 THAESC2H
& THERERE M Z 7301 & 7768 (2n = 3x = 21) » FIHELN 191 Famt AIRERGEE—9% © ik 7768 R
20164644 B NG cv. TS 6 (FRZ 22016 ) - “Mott’ 5 Hanna (1986) = ZE 1Y 5 &1 5 £ ‘Merkeron® H 3255 5 (2n
=4x = 28) > {5 (1992) FFH Mott” B HEE S it Z 7728 J 7734 5 » s 7734 J6jit 2009 fFap 44 fy NG
cv. TS 3 > fha 7728 1A 2016 4Ed44 5 NG ev. TS 7 ( 225 > 2019) o
K h TESHRAEE MmEB ZIRER A EASERBATN 1986 Fa544 2 NG cv. TS 2 fufd L
CEsA HiE R - EEEERE > RN > BFEREE 275 mtha 0 B HRTRERSTIERE 2 W
T8 o NG cv. TS 3 BRpA » Bl » Gifis ~ TEERYIths > HERBEEN S BEsEts KERA 58 0%E
18 R AR E4Y 228 mt/ha  JEGEIR SRR 375 ([ - BEAREHSN 2007 2 2009 £ 8 A
T—EEAMS ~ RS - DEENERREFEEMEIRGEE » HFRRHENR 2 - SRR B=8F &
SEMES THE > SEHEESRE 60 cm DU (40.5%) 5% » HZ s 61 — 120 cm (34.4%) > 121 cm DL 5 22.9% -
BRE T  SEHEES 1R 100 cm DL (18.4%) ~ 101 — 200 cm (47.7%) LA 200 cm LA (33.8%) © 4yEES]
JIH - =B I Ry 30 £ DUT (70.4%) ~ 31 — 60 £ (27.1%) DAK 60 £ 2L F (1.3%) - Eif&EITH » =
BHFEE R B S em DU (33.8%) ~ 5 — 10 cm (46.4%) DL 10 cm DL_E (19.7%) -

2. RERGEGEE NG ERE St Mes o FEakke - FERMkE ~ DBEBIIEIHE &M (FE 8 H)
Table 2. Distribution frequency of the toppest leaf collar height, top leaf tip height, tillers number per clone and internode of
the F1 of Napier grass Taishiu No. 3 and Taishiu No. 2 (Eight weeks of regeneration)

The toppest leaf collar height (cm)

0— 30 31 — 60 61 — 90 91 — 120 121 — 150 151 — 180 181 — 210 Total
no. (%)
65 87 74 55 45 40 9 375
(17.3)' (23.2) (19.7) 14.7) (12.0) (10.7) 0.2)
Top leaf tip height (cm)
0 — 50 51 — 100 101 — 150 151 — 200 201 —250 251 — 300 301 — 350
no. (%)
20 49 96 83 65 56 6 375
(5.3) (13.1) (25.6) (22.1) (17.3) (14.9) (1.6)
Tiller number per clone
1—15 16 — 30 31 — 45 46 — 60 61 — 75 76 — 90 91 — 105
no. (%)
113 151 83 19 4 0 1 375
(30.1) (40.3) (22.1) (5.0) (1.0) 0.0 (0.3)

Internode (cm)
0—25 26 —5.0 51 —175 7.6 —10.0 10.1 — 125 126 — 150 151 —17.0

no. (%)
73 54 65 109 63 7 4 375
(19.4) (14.4) (17.3) (29.1) (16.8) (1.9) (1.0)

" Numbers in parentheses are percentages.
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JREEEL (Pennisetum purpureum) S & 5.\ 32 5

AERERAE SRR NG cv. TS 3 fFARBRMER > BIEEERI NG cv. TS 2 F%2 » &5 73R il JESEREA -« hgerl
I EER > BT BEMEST « h RIS SRR - HAZR S 2 TEER S 01 120 cm DU 74.9% > {HHEHE# 210
cm o RIBILRETEHE - BEEEAESEKSPE 61 — 120 cm ~ LRSS 101 — 200 em ~ Sy EEMEREER]
FEEERE /N 10 om S8 M > FR 38 5L 208 BE 1001 ~ 1004 ~ 1120 ~ 1122 ~ 1224 ~ 1306 ~ 1523 ~ 1524 ~ 1915
2002 ~ 2102 ~ 2112 ~ 2405 ~ 2406 ~ 2420 ~ 2423 F1 2504 5 17 {5 % 1 m AL it ER > F -
S GREN S sy

IREFR RS S B R E MR 2 > Teacenco and Lance (1992) fEHIRRE & 2 SR EE ~ TEEEE - A6
B DRER RRIESE > Bofios SR A P IR R AR bt b 2 s IR B MRTEE - A5k
1001 ~ 1004 ~ 1120 ~ 1122 ~ 1224 ~ 1306 ~ 1523 ~ 1524 ~ 1915 ~ 2002 ~ 2102 ~ 2112 ~ 2405 ~ 2406 ~ 2420 ~ 2423 I
2504 % 17 {H¥Tih 2880 A3 10 7 R MR E SRR A4S R 3 - TEEMRE HH » fhg 1001 & 2112 B4
E IR o TEARMRE 0 S 4 1001 ~ 1004 Fz 2112 B3 S A SR - B9 H > & 1224 ~ 2405~ 2406
2420 ~ 2423 [ 2504 B IATE A REE A - ERIRTEE HHE o DL £ 1001 F1 1004 B35 R 5 EHE S fE - HeRf
HIE SR - MEEFEB I 0 fhdk 1915 (R EIIE AR - g 2112 ~ 2423} 2504 EHEE S A HIIEHE - Hepm 4l
VAR R > DU 2112 IS RUCHE 116.0 mt ha' £25 > 5% 2504 2 101.6 mt ha 27 - ARIEFHELE
B BEHEAKSELK S EHEEEHEET > HEESWM 4 M4 1120 ~ 1224 - 2002 ~ 2102 ~ 2112 ~
2405 ~ 2406 12504 % 8 {ifl i % > 448 P4t A LGB -

*®3. REELAVREEER . REER R ERRIE (HE8H)

Table 3. The agronomic characteristics of different lines of preliminary comparative experiments on Napier grass (Eight

weeks of regeneration)

TLCI TLT SD IN Yield

Line cm mm cm mt/ha/time
1001 91.8 +15.0™ 184.5%16.1° 15.4 + 3.0 8.611.0° 64.7 = 25.4%%
1004 87.2+21.2% 184.1 £25.2% 14.7 £2.3% 82109 63.0+11.1%%*
1120 60.6 = 7.6* 150.8 £ 20.0% 14.9 £ 0.5% 3.8+ 1.5 67.6 1 1.6™%
1122 66.5+11.2°% 144.3 7.5 14.1+1.2° 4.8+ 0.3 57.0 1 0.6%
1224 53.1+7.5¢ 133.1+4.9¢ 18.6 £ 2.5 23104 79.0 £ 25,9
1306 76.2 + 6.4 167.6 £ 6.1 16.1 + 2400t 5.310.7%% 72.0 £ 12.7"%
1523 66.51+3.3% 151.6 % 11.9% 15.7 + 210 2.9+ 1.4 60.9 +3.9°%
1524 62.8+5.6% 133.1+17.6 152 1.5 3.2+ 0.4 64.1 £2.6™*
1915 57.716.2% 131.6 £ 10.2¢ 132+ 1.7 4.5+ 0.5 472+8.5°
2002 71.2 £ 5.8%% 152.9+17.8" 152+ 1.1°%f 3.3+0.3% 65.8 + 7.4
2102 77.7 % 6.2 159.2 1.8 14.8 £ 2.0% 48+1.1% 73.1 £ 29 30
2112 101.1+5.4° 198.6 1 6.5° 15.5 + 1.0 6.5t 1.1" 116.0 £ 38.1°
2405 59.0 +4.6% 144.9 + 14.8% 20.8 +3.1% 2.3+0.0% 86.1 2.6
2406 59.6 + 8.5 1445+ 16.8 19.3 £ 3.3% 2.7+0.1¢ 94.9 + 9 6"
2420 62.5115.0° 141.3+9.3% 19.6 + 4.8 3.610.6% 70.0 £ 22.7"%
2423 81.7 £21.9% 168.8 +25.0"* 17.4 + 2.8 49+ 1.6 99.2 + 1.0
2504 66.9 + 14.0° 148.6 £ 10.7¢ 18.6 £ 5.2 3.8+0.9 101.6 £23.1*
NGcv TS 7 61.614.7% 138.8 £ 10.9% 12.8+0.4 4.7+ 0.5%% 57.6 1 5.4%
' TLC: the toppest leaf collar height; TLT: top leaf tip height; SD: stem diameter; NL: node length per tiller; Yield: means of

5 cutting.
2 Mean * SD.
a,b,c,d,e

ML g im 2 bt e

Means within the same column without the same superscript letters are significantly different (P < 0.05).

3L EA 1120 ~ 1224 ~ 2002 ~ 2102 ~ 2112 ~ 2405 ~ 2406 12504 % 8 & > 43 p —(EzERaH & > (1) 1120 -
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1224 ~ 2405 ~ 2406 F1 2504 : (2) 1120 ~ 1224 ~ 2002 ~ 2102 /12112 > £LL NG cv. TS 3 B0 57 -
B (1) 2 BB E SR EGERNF 4 - EHBEELNSTTH > FrA 23 & s B R GE NG

ov. TS 3+ HEBAEHR - #(

T

JiHH > FRinE 2504 Fh o Hofkdh 2 B B IR Sl 72 BAE (P < 0.05) > Hrrfihz

\

1120 4l - AR 2 RZWIEE T - S50 A B B IRl - PRinZ 1120 81 > HEkin & S B R i A E =
o RN EERTHE > Frih g 1224 B RS - FrAgslnheNHReEEAREER - K
F1LLL 2 2504 fr o AEAERRE BB T (£ 5 ) MHERE S B HIRLTE (14.7%) fE 0 % 2504 (13.2%)
RZ > AT mHGHRHRGEAREEE - KR K EEYEETE > Dbz 1120 fEEah % 2504 53

D}k&

L o [k

b
2t

\|

e S BLH BRI AR - RIS B > DI RER(E > BErA 2 mamEE S
BEEGEDImZ 1120 (6.8%) fi » fnds 2504 SLHERin S IR A 2 R RS 2 52 -

T4 REETRLALEGERIS (1) ZREMREERESER (F4E8H)

Table 4. The agronomic characteristics of different lines of intermediate comparative experiments (1) on Napier grass (Eight

weeks of regeneration)

TLC' TLT SD L/S FY DY
Line cm mm e mt/ha/y ----------------
1120 71.9+54” 1849+ 11.3 14.4£2.0° 1.02£0.2% 180.3 + 14.7° 39.0£2.1°
1224 51.7+52° 141.1+12.1° 18.6%1.3° 1.00%0.1° 150.8 £ 12.0° 295+ 1.1°
2405 71.8%9.6° 178.3 £10.8® 18.4+1.2° 0.87%0.5¢ 210.8 £15.0° 37.3+2.5°
2406 75.1+8.2" 18224 11.0° 182+1.0° 0.80+ 0.5 219.8410.2° 41.0£1.0°
2504 78.9+7.3° 1729+ 6.2° 159+ 1.5 0.88%0.3° 285.0 + 8.2 482%1.9°
NG cv.TS 3 413+5.5¢ 108.2 £3.4¢ 16.6+1.2° 1.13£0.7 146.7 £ 12.3¢ 26.5+3.4°

" TLC: the toppest leaf collar height; TLT: top leaf tip height; SD: stem diameter; L/S: ratio of leaf and stem dried weight;
FY: total fresh yield per year; DY: total dried yield per year.

? Mean t SD.

"¢ Means within the same column without the same superscript letters are significantly different (P < 0.05).

TS, IRRET SR LR (1) Z ARG I TaER (L8 )

Table 5. The chemical content of different lines of intermediate comparative (1) experiments on Napier grass (Eight weeks

of regeneration)
CP' WSC NDF ADF ADL

Line %

1120 11.8£0.7¢ 3.8+ 02° 63.9%1.6° 36.5+0.8" 6.810.9"
1224 13.1+0.9 3.5+0.3% 60.7+1.2° 33.010.5° 51+1.0°
2405 1254 0.6 2910.5% 62.1%1.6° 350+ 1.3° 5340.8°
2406 12.840.5 2.910.6" 62.6%1.8" 352+1.3° 55%0.7°
2504 13240.8" 25+04° 60.5+1.3° 354+1.1° 6.0+ 1.1%
NG cv. TS 3 1474 0.9 2.810.7° 569+ 1.1° 31.4+1.0° 54108

" CP: crude protein; WSC: water soluble carbohydrate; NDF: neutral detergent fiber; ADF: acid detergent fiber; ADL: acid

detergent lignin.
> Mean * SD.

"4 Means within the same column without the same superscript are significantly different (P < 0.05).

SBRA S (2) Z R E SR A R ATR 6 - HEHBEBELPRS JTH - Plink 2112 s > BLHER AL A

AEEER  MHREREZ -

HLTTHE > Phing 1224 5ol > BLEER G R A BIE 2R - TR BEAEYELE

T DS % 1224 517 - IRETRGAES) - BT AT E R « RS ERTE - LIS 2102 5% - e
%2002 b » BLELERGAMABE LR - GHERAE - SR 120 B - BG4 1224 RHBHEY MAEE2
o BB RS AE (R 7) MEQHEAR - DHBLMRS - SLRSAMAREER OIS
E R - B ST AR - PR T - DR SRS - BT AR - Bk



269 JREEEL (Pennisetum purpureum) S & 5.\ 32 5

G ETE > DIHIRMER(E > FRink 1224 5h - BHERGARAREER - SnAZRENER G BER

syl EEERHEE (1) A (2) BEF R FELRRE SN BT NG ov. TS 3 HEELMRS/NR 200 cm > SEEZE
BN EEESNERMSE  DOHEAESERFEIHRMEZ mA o NEGEm Sl T 2GR > #
t 2002 ~ 2102 ~ 2406 Fl 2504 55 4 {5 8 KA s o i B IR il A AT R th B A A & > BT TR ISRE R -

F 6. MEFETRMALLESERAE 2) ZREMIN R EEREGER (FE-H)
Table 6. The agronomic characteristics of different lines of intermediate comparative experiments (2) on Napier grass (Eight
weeks of regeneration)

TLC! TLT SD L/S FY DY
Line cm mm e mt/ha/y ----------------
1120 75.616.0” 1940+12.5° 143+ 1.8¢ 1.00+0.3 287.0+14.3° 53.3+8.2°
1224 472+59° 13571108 198+ 1.6° 1.15£0.6° 204.0 +15.8° 345+9.8°
2405 80.6+4.5  177.5+11.1° 16.1 £1.1% 0.87+0.7° 3102 % 14.6" 52.4+8.0°
2406 826158  180.3+142"  165%1.2% 0.85+0.6° 3162+ 10.2° 50.0+7.9°
2504 101.0+7.8  215.1%10.7° 14.6 £ 1.7 0.85+0.6° 287.0+15.0° 50.5+£9.2°
NG cv.TS 3 429449 109.7+42° 15.5+1.8™ 1.12£0.5° 207.6 % 15.1° 37.9+7.0°

' TLC: the toppest leaf collar height; TLT: top leaf tip height; SD: stem diameter; L/S: ratio of leaf and stem dried weight;
FY: total fresh yield per year; DY: total dried yield per year.

* Mean * SD.

“»¢4 Means within the same column without the same superscript letters are significantly different (P < 0.05).

R IRBERR AL (2) ZAERERT TSR (4 8 )

Table 7. The chemical content of different lines of intermediate comparative (2) experiments on Napier grass (Eight weeks

of regeneration)

Cp* WSC NDF ADF ADL
Line %
1120 11.5+0.8" 26104 652+ 1.8" 38.610.6" 7.0%1.1
1224 12.510.6° 30105 61.0 % 1.9° 34.010.7° 59+13
2002 11.5+0.7" 34104 643+ 1.7" 36.9+1.2° 7.0%1.0
2102 12.1+0.9 3.0103 62.611.0™ 36.7+1.2° 73+1.2
2112 10.6+1.2° 29104 66.8%1.9° 39.5+1.1° 72%1.1
NG cv. TS 3 13.7+1.1° 28104 58.0 £ 1.0° 32.5+1.0° 6.310.9

&CP: crude protein; WSC: water soluble carbohydrate; NDF: neutral detergent fiber; ADF: acid detergent fiber; ADL: acid
detergent lignin.
"¢ Means within the same column without the same superscript letters are significantly different (P < 0.05).

IV. &Ik

IREEEITESIEA A 8 H » AYES HIEHERE - 2FEGE AR NS @ s #m & m 4 10 B2 E
BRAE - HLEEERIFR e A 10 ARE AT - GFa2r -~ R - 2RAEES 4 ity ARzl
GEIR > HEA 10 B BEMR R EERFNR 8 - TEEMS I > DA AT 2002 5 ° NG cv. TS 3 £%
MihZ 2504 IE{HEL NG cv. TS 7 )8 G REE =R - TEAMETHHE » fhid 2002 ~ 2102 12406 81 NG cv. TS 7 2 [H]
RHEBEAR > fh£ 2504 2 > DANG cev. TS 3 %% - ZEERRE M > DAitg 2002 4% > NG ev. TS 7 7 >
NG cv. TS 3 4 Mm% 2504 K2 » HAEBEEZSR o RAIDITZ 2406 Sofl o BLH R M A AR A2 A - FEHEE
ZHEZYILL ST > DANG cv. TS 3 g > BLHAM S A ABE AR - SEEEETH  Dldh g 2002 5 2102
2406 12504 )9 HRE 25 > BING cv. TS 7 J&u NG cv. TS 3 [A#E AR - i EEHHE > A4 2002 Fs
BINGcev. TS 7 e NG ev. TS 3 HHEIEERE - BB TH (F9) > HEABEZEL NG ev. TS 3 &8s @ Hin
Z 2504 9 FBE AR BHGGAAREER - KAMRAKILEYEEITH » D& 2102 s 0 B £ 2002
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J2 2406 1A BT > M NG cv. TS 3 815124 2504 9 ABEZS » DANG cv. TS 7 i « kS ET
[ > PANG cv. TS 3 F{RELi Z 2504 9 F B E =R » BEARMAHBEER - FRIGHHEHE > DANG ev. TS 3
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* 8 EEHRS SR R RE R EE Y (54 105 )

Table 8. Means of agronomic traits and forage yield of tested entries from different locations. (Ten weeks of regeneration)

TLC' TLT NL SD L/S FY DY
Line cm mm e mt/haly -------------
2002 87.6+t12.8% 171.0+t13.7* 83+1.2° 13.1£2.6° 0.90%022" 219.1+57.3* 387+11.0°
2102 86.2+15.0" 168.8+16.8  82+1.6° 128425 0.93+0.23" 194.0%50.7° 37.1+104"
2406 8031125 168.1+134  6.0%0.7 152+32° 0.97+0.26° 193.2%46.8° 31.0+7.9"
2504 71.8% 72  149.0%+133"  59+%0.9° 13.5+2.7° 093%0.17° 208.7+6.7°  364+132"

NGev. TS7 77.8+111.5% 159.9+16.0° 75%1.5° 114129 1.03£0.21° 162.8+37.1® 29.6+5.7"
NG cv.TS3 454+53° 105.8 £ 8.1° 3.6+0.5 11.9+1.8  158+036° 149.8+39.0° 24.1% 5.4°

" TLC: the toppest leaf collar height; TLT: top leaf tip height; NL: node length per tiller: SD: stem diameter; L/S: ratio of leaf
and stem dried weight; FY: total fresh yield per year; DY: total dried yield per year.

? Mean * SD.

¢ &¢ Means within the same column without the same superscript letters are significantly different (P < 0.05).

%9, EEERSSHM AR ZERNO Y (L 108)

Table 9. Means of chemical content of tested entries from different areas. (Ten weeks of regeneration)

CP! wsC NDF ADF ADL Starch RFV

Line %

2002 10.7+1.7% 69+1.8° 613428 346+09*° 69+1.1 5811.0° 942+49°
2102 11.0+1.8* 7.1%£2.0° 61.1£29" 344+0.7° 6.710.6 5810.8°  949%5.0°
2406 11.0£1.6* 63+£1.9™ 616125 348+1.1° 6.6*1.1 5340.8° 93.5+4.7¢
2504 120£2.0° 59+1.9* 593+34 335+20° 6.6%1.6 55+0.8™  99.1+8.0°
NG cv.TS 7 108+1.7° 54+16  626%1.1° 350%1.1° 69%1.0 6.0t14  91.7+25°
NG cv.TS 3 123+1.7°  6.0+24* 586%1.0° 31.7f13° 64106 54%0.6™ 102.3+52°

' CP: crude protein; WSC: water soluble carbohydrate; NDF: neutral detergent fiber; ADF: acid detergent fiber; ADL: acid
detergent lignin; RFV: relative feed value.

* Mean £ SD.

wbede Means within the same column without the same superscript letters are significantly different (P < 0.05).
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Fig. 1. Comparison of DNA maps of Napier grass cv.TS1- TS7 and line 2504, W4 and W8. A: primer#810, B: primer#811.
(TS1: NGev. TS1; TS 2: NGev. TS2; TS 3: NGev. TS3; TS 4: NGev.TS4; TS 5: NGev. TSS; TS6: NGev.TS6; TS 7: NG cv. TS 7)
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Abstract

Napier grass (NG, Pennisetum purpureum) line 2504 was a superior line selected from a hybrid descendant of Taishiu
No. 3 (NG cv. TS 3) and Taishiu No.2 (NG cv. TS 2) through progeny selection, strain comparison and regional trials.
The agronomic traits of line 2504 include straight leaves, none or very little hair in the leaf blade and leaf sheath, , which
distinguishes them from existing Napier grass cultivars in plant characteristics. Regional test results show that at 10 weeks
of regeneration, the height of leaf collar and leaf apex for the agronomic traits of line 2504 were 71.8 and 149.0 cm,
respectively. The stem diameter was 13.5 mm, dry leaf and stem ratio 0.93 and the number of tillers was medium. In terms
of forage yields, the average fresh yield was 208.7 mt/ha/y, up 39.3% compared with the parent NG cv. TS 3, and up 28.2%
compared with the control cultivar NG cv. TS 7. The dry matter yield was 36.4 mt/ha, which was higher than both NG cv.
TS 3 and NG cv. TS 7. In terms of nutrient composition, the contents of crude protein, acid detergent fiber, neutral detergent
fiber, and relative feed value of the forage were 12.0, 33.5, 59.3 and 99.1%, respectively. The above contents were all better
than the control cultivar NG cv. TS 7 and with significant difference. Apart from the Phenotypic traits, the adoption of Inter-
Simple Sequence Repeat (ISSR) could also distinguish line 2504 from the existing seven varieties of Napier grass in Taiwan.

Therefore, line 2504 became a new cultivar named as Napier grass Taishiu No.8 (NG cv. TS 8) on October 21, 2018.

Key words: Napier grass (Pennisetum purpureum), NG cv. TS 8, Relative feed value.
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