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A - Blansin 10% < MEEN LR - AISEEIA 38 ALE AL ARSI 3.8 (368 - Ik 3
HENEY R A 2 T 3 HENC [ RE % (Hatifield er al., 1994, 1999 )  Hiis L6455 EH
A MR B LR i R e T A RO R R I RCR - T — i AR R A Bz B I bR B E
TR AR A R AR R B R B - B R DUE MR B R i PO B A I B
B AR SR M B AR T T8 - D) — R i PR A2 B I LR TG U S AR i
e (brown-midrib) DURIEVESER (dwarf gene ) » {HASH PEEEHCRZE BAHEIREE -

IREEIFAENEEIEN » T2 AN 70 RAFEEE N A2 AE 60 AWML, | - SR35KHT,
B - BEEAL s WL » FFEMRESOINGCE RS E - AR IR - ZIoohkiEE RN
FEKIF] % (Burton et al., 1969; Boddorff and Ocumpaugh, 1986; Cheng, 1991; Cuomo, et al., 1996;
Hanna, 1986; Hanna et al., 1984; Gonzalez and Hanna, 1984; Muldoon and Pearson, 1979; Rai and Rao,
1991; Ruiz et al., 1992)  JTRAFREAEIRE BN R ZFR - REES ) - JREFGHE—
3% (TLG1) JyiEVEhniE - JEEE - BEE aE - RRDE ke b ek 1t - RO BBk b s
YA, » 50T S e HLREE (R » 1992 ~ 1995 ~ 1997) o [AZE RELPEIR 7 1H » IR & E 5
TER Ry B Rmi kb EYIC R - BEED - BRI - EREERE - BERWAA ~
FUA AL B B B G HARREE - R HATRRET I 2 il - ARBCEIERARYGE - RER - &
B~ EEREEY g R B D R AR (R 28885 (Gerhardt er al., 1994; Fritz et al., 1990) » %€
SRS ~ FRUEHEAE MR RS AR - H AR H LR E N i o Cherney eral. (1990)
FORPR e LRI ARE 2 & BB EEIIEETE{ER o Colenbrander er al. (1973 ~ 1975) #
Rt Ze AR FOR AT B iR LA s PR R i HI LR IE B R Ry © Keith eral. (1979)
IR R R A 2L A TR m b 2L RS SR R B - AR R K 228 (
bml ~bm2 ~ bm3 ~ bmd4 ) Fr & ERELH I EEELSEFE AL ~ RHUIJREFTARIE (Ostrander et al.,
1999) = L bm3 Zes#fl .« & RropH A HI 2L A4 PR R B 2L S5 A0 A IHEERS T (Oba and Allen, 1999) 1%
% (2003) HPEEROIRER A EEEE Y EIHCRSRGER 95K - KL AT
HAULER DR RS AR R e i R B SR (IR B A SRR AR P i B S EE REIIR - (b — 20
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1. HHE2Ry Bl f PR 3 A

Er4EtRE RS (Pennisetum purpureum, Strain NMB ) EilHfEJE SLEIRE A& 58 (CV. TLG2)
FRAE A TR B R Ot 3t - A BRI ERARAEES TR A 828y » BIRHRDREAS o FFICERR B BT 420
PG SAER ~ ¥t - ER BB BRI - BETRY 20 - 25 om IFRSTEAREA B - BLAHE »
FTHREE 100 x 50 cm? » 15 8 JEET T ARSI RE B LB MR AF -

IL 2% 5.2 DNA ZjE1E (RAPD) 234
FHELPRSM R RR B B IR A SR - MR R AR B R B 7R DI d s B UR
FEEC R B - f RSB IKBRSE (1995) Jis{Z£HY DNA 17 RAPD 7347 - DU E HoE A 5 -

UL 38R 7 B B B PR IRGR &
HgEH < B3R LUBIA (Strain NBM 82 CV. TLG2) Ry sETMIR - AR R BT ER - L
f7W: > 175 5 m > fTRkEE 100 cm X 50 em > “HK > & 6 EIUEGHEREMEIRELAE - WA 8 3

A=
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IR BLIKCRE - Fv s i ~ REBMIRELSE - SEE H afmike ~ 35 /G2t - e - AR -

FHEF'E (crude protein, CP) ~ [BEE#EHE (acid detergent fiber, ADF ) ~ ikt (neutral detergent
fiber, NDF) ~ 7K M/K{t &%) (water soluble carbohydrate, WSC) BlE{/EHZMWE L3R (in vitro
dry matter digestibility, IVDMD ) % o

IV. ABER ST o3 #T J73k

SV E R RPRTRERR A ELY 80°C BRI - MtRZ 72/ NRFRIUHE AR BRI - B H & &
K AOAC (1984) ZJTHRMIGE ekt EURRTEABAELKIR van Soest (1967) ZJTHEHIE - /KSR
AEEIEREUERIELL 80% HIGHEH 80°C AN =K » AOFAEHURILE R » 4 Morris (1948)
Jii#k anthron 2OGEHET « SUERZWIEIM(LRIKSSE (1984) WYTREHEITHIE -

FESREAET R

L. RSB IR

G A T o3 IR  IR A BB SR - BUARBEFEIA 12 HEXRAE 2 H > H CV.TLG2 Bk
B NBM . BSERITSEITES - BRI RN RO > R EE & T LR R - MR G
o R EZ/MEREZ R ARSI BASE A - A RIS T - A5 E R fERETg R
H]3E 50 F7 o FETREAFERE T0% DL L > i EGERA 82.3% o HHYFEAREE AR R - DLCV.
TLG2 s REAREREGHE 127 R8T - SSEmPEREIN IR L - SEGEEAEMuiK - SSMiRe
EREST A - RTRIERAT - HEATHREE R VRN - JEELRCR B R R 10 8L/ » BEHERTREL
B ST Rt SR ~ SRR ~ SROOSE=RE > HoMEeBIR Ry 1 2 2 ¢ 1 - SRafErp SE S B A
b - R B BBEEE BE - B A E - SRR SRS » 5Lk
=ML 200 - 249 cm By% (£ 1) i REEFMELL 100 - 149 cm By% > FERLI100 - 119 cm
% > TEELE3.0 - 3.9 cm 5% WRLL10 - 14.9 mm 5% > SiFEIR 5.0 - 6.9 cm 5% - 4

# 1. RO H R IR RN < BB s
Table 1. The ranges and frequencies of agronomic traits of the hybrids of napiergrass CV.TLG2 x Strain NBM

Trait Range and frequency
Plant height, cm 50-99 100-149 150-199 200-249 250-299 300 -350
(tip. n) 4 20 88 325 262 6
Plant heigh, cm 0-49 50-99 100-149 150-199
(toppest leaf collar, n) 7 115 433 150
Leaf length, cm 20 -39 40 - 59 60 -79 80-99 100-119 120-139 140-159
(n) 1 14 36 118 394 136 6
Leaf width, cm 0.1-09 10-19 20-29 3.0-39 40-49 50-59
(n) 2 10 162 352 174 5
Stem diameter, mm 5-99 10-149 15-199 20-249
(n) 33 416 248 8
Node length, cm 1.0-29 3.0-49 50-69 70-89

(n) 73 272 323 37
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Rl A R DL Bk RS - R REDLEE AR RG] - PITCHIRAERTR - MR R A
f& > K9 11 A > s RERIE 12 A - RO ARt - SErpRA > kit
SR R A

IL 2272 DNA ZJE% (RAPD) 7347

HISL S B R RAPD SMHTASHLANE 2 - RAPD SM76 1. primer 45 B1, AL-1, A1-2, B13-
1, B13-2, 16 S50 » BB BN - FPE RIS B R R e sk (Rl & ST 2 1
P9 BTSSR FRE RS -

2 JREFEGHE RS OIRE R RAPD 475 R
Table 2. RAPD analysis of the hybrids of napiergrass CV.TLG2 x Strain NBM

Primer
Line Al Bl BI3-1 B13-2 J6 Phenotype

3 tlg2 tlg2 tlg2 nbm nbm p*

5 tlg2 tlg2 tlg2 tlg2 nbm p

6 nbm tlg2 tlg2 nbm nbm p

7 tlg2 nbm tlg2 nbm tlg2 P

8 nbm tlg2 tlg2 tlg2 nbm P

9 nbm tlg2 tlg2 nbm tlg2 p
11 tlg2 tlg2 nbm nbm tlg2 p
14 nbm tlg2 tlg2 tlg2 tlg2 P
16 nbm nbm nbm tlg2 P
17 nbm nbm tlg2 tlg2 tlg2 p
18 tlg2 nbm nbm nbm p
20 nbm nbm nbm tlg2 nbm P
21 nbm nbm nbm nbm tlg2 P
13 tlg2 tlg2 tlg2 nbm nbm G
24 nbm nbm nbm tlg2 tlg2 G
25 tlg2 nbm nbm nbm tlg2 G
26 tlg2 nbm nbm tlg2 G
27 tlg2 nbm nbm nbm G
29 nbm nbm nbm nbm nbm G
30 nbm nbm tlg2 nbm nbm G
35 nbm nbm nbm G
36 nbm nbm tlg2 G
38 nbm tlg2 nbm tlg2 tlg2 G
39 tlg2 tlg2 tlg2 nbm tlg2 G
40 nbm nbm nbm tlg2 nbm G
41 nbm nbm nbm nbm G

*P, Purple » G, Green ; tlg2, CV. TLG2 ; nbm, Strain NBM.
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(—) HEEH 6 i MR B e

SR BRI R 6 I8  IEIA RGN R A K - USRI 3 5 23
IR KRS i 141.2 - 179.1 cm » SEE{E By 160.7 cm @ AR (BEE 52 > CV. TLG2) % 173.4
em s ESABIAA S LR § BERCHRSMITR 0.7 - 2.0 BIAR 09 EIBIAZAE 50 A5 § Ahkizy
SRAMIR 9.1~ 16.0% » BIAR 11.7% » FSHBIA 34 857 5 MUEEEAMIR 9.2 - 13.6% » BIAR
10.8% » FEIABIARZ 46 fH5R § HPYE@HMEAMITE 66.6 — 71.4% » BIAKy 68.5% » {ERBIAEA 14 18
SR RV R 39.5 - 44.3% » BUACR 41.4% > EREIAE 12 BT 5 AEMBUK S
B 2.7 - 7.8% » BUAK 5.9% » FEBIAEA 16 85T  SVEIERHERIMT 718 - 78.7% » B
Ay 75.4% » FEABIARZA 25 R - B LIBE /SR PR (L & 8 BRI -

FECBSES BISM AT B S SIS 4 B S - BEE0 (32 4) MEWIRAMITE 13.6 - 20.7% » BIA
By 16.8% » mAEIAG 28 MR » MBSk 11.2 - 15.1% » FIARR 13.1% > mEAREH 29
57 5 VBRI y 68.0 — 73.3% » BIACR 70.5% » IERBIAA 22 (MR 5 BV iy
39.3 - 44.9% > BUKR 41.4% - (EIAEIAA 14 057  AEHEBOKEAWAEE 19 - 67% » BIA
By 4.3%  TERBIAAE 21 (5% SREIEIERAME 707 - 79% » B 75.4% » FEiBA
B 21 R - RGBSR 6.6 — 14.5% » B 9.2% » FIABUARA 27 5% © MIEHE
SiffiEs 6.5 — 12.1% » BIAK 7.6% » ERABIAEAE 55 8% © YRR ik 63.4 - 68.6% - BIA
Fy 65.7% > ARG 22 {E5R 5 BEVEREHEM 5 38.7 - 44.2% > FIA Ry 41.7% » ARAHAA 23 #
SR KRB LS R 3.3 — 10.6% » BIAK 8.6% » FIRABIAA 12 H5R 5 SVE I E
(ESRIMR 722 ~ 79.1% » By 75.5% » FHBIAA 40 (TR - AR UCHE IR IS
PER AL 20 88 SR -

3. IR RSB BN L R R B B o A

Table 3. The agronomic traits and forage quality of napiergrass hybrid lines at 6 week growth stage after

cutting
Item Mean of the hybrids Range CcvV Mea?po;gn\t;lT)LGZ
PH*, cm 160.7 141.2-179.1 5.8 173.4
L/S 1.1 0.7-2.0 20.5 0.9
DM, % 12.1 9.1-16.0 13.6 11.7
CP, %DM 11.3 9.2-13.6 8.6 10.8
NDF, %DM 69.2 66.6-71.4 1.6 68.5
ADF, %DM 422 390.5-443 29 414
WSC, %DM 4.7 27-78 334 5.9
IVDMD, %DM 75.2 71.8-78.7 2.0 75.4

*PH, plant heigh; DM, dry matter content; L/S, leaf and stem dry matter ratio; CP, crude protein; NDF,
neutral detergent fiber; ADF, acid detergent fiber; WSC, water soluble carbohydrate; IVDMD, in vitro dry
matter digestibility.
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4. REFHATEN AR/ SEE IR EE 2 E AT
Table 4. The leaf quality of napiergrass hybrid lines at 6 week growth stage after cutting

Item Mean of hybrids Range ()Y Mean of CV. TLG2
DM*, % 16.7 13.6 -20.7 10.5 16.8
CP, %DM 13.0 11.2-15.1 7.0 13.1
NDF, %DM 70.8 68-73.1 1.7 70.5
ADF, %DM 42.1 39.3-44.9 3.2 41.4
WSC, %DM 3.7 1.9-6.7 39.0 4.3
IVDMD, %DM 74.9 70.7-79 23 75.4

*As shown in Table 3.

5. REEMAEN AR/ SEE IR S S E AT
Table 5. The stem quality of napiergrass hybrid lines at 6 week growth stage after cutting

Item Mean of hybrids Range CcV Mean of CV. TLG2
DM*, % 9.5 6.6-14.5 20.3 9.2
CP, %DM 8.9 6.5-12.1 13.6 7.6
NDEF, %DM 66.2 63.4 - 68.6 2.1 65.7
ADF, %DM 41.8 38.7-44.2 3.0 41.7
WSC, %DM 6.5 3.3-10.6 29.4 8.6
IVDMD, %DM 76.0 72.2-79.1 2.1 75.5

* As shown in Table 3.
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(=) A0 8 SRR ~ 7 LB

A 8 ST LR EAR + PERCBLE - ALK HASRIINE 6 o BRI
161.1 - 216.9 cm » FHAR 204.4 cm » ENERAG 13 53R 5 FEE Ol 0.5 - 1.2 FHiAR
0.75 + EIRNEAEH 54 5T ¢ ZHEEMEMIR 12.4 - 17.2% » BAR 13.9%  HREAHE
25 (BT : BESAERMITR 147 - 324 kg » BUAR 274 kg  FREAE 13 HIF © i8R
Sh%s 18.4 - 49.5 kg » BIARy 39.5kg » EIRABIAE 8 AT HIBEEAMR 7.0 - 9.6 + B
B 7.9% » EEABIALG 48 TSN RS 67.7 - 75.6% + BIAR 70.5% + IGREAH
14T BRVEME S iRy 43.4 — 47.6% + BIACR 45.0% « (LRBIAE 25 TR © KV HER
AAEEISH Ry 3.6 — 8.9% + AR 7.2% » FEIEAEA 14 (B5F : AW EIS LR iR
66.1 - 72.8%  BIAKR 69.1% + EREIAE A 34 (BT - Hrh LU REUKE R LA
SR -

FZEBLE A ST L 2 LS 2 7 B 8 » D (26 7) WEMEsMiiks 17.4 - 23.3% » B
A By 20.9% + FERBAE 13 (BT © HELESMR 9.8 - 13.2% + BIAKR 11.5% » FRBIAA 25
5% rYGHRAESM TR 714 — 75.6%  BIACR 73.1%  IERBIAE 24 5% © RGUEHRAES ks
41.2 - 46.2% » FAR 42.5% + IERBAA 4 BT | ASHBEEIHER 17 - 6.4% - BA
B 4.3% » FEIABIAE 17 BT © SEZMEIHLRMIR 68.5 - 79.1% » BIAR 74.2% » ElRH
A 24 T » TEH (H28) SEMPREMITR 9.6 - 14.4%  BIAR 12.1% » FEBIAAE 10 5% ;
WUE EVRM R 4.7 - 7.5% » BIATR5.3% » FERBIACH S2IEET © thYesisH ik 67.4 - 74.4% -
BUACR 70.9% + {ERBIACH 24 (B0% © FEVEMAES MR 44.5 - 48.4% » BIAR 46.6% » ERELA
8 AT | AL AR 4.9 - 11.1% » BAR 9.4% » HIREAHE 11 BT 3
BRI TR 62.6 - 73.5% + FIAR 66.7% » FEIABIAA 45 5T - PERFEOT I
IRV PERRAA L T -

6. IREREHATEN AR GEF B 2 B2 - EERE T
Table 6. The agronomic traits ,forage yield and quality of napiergrass hybrid lines at 8 week growth stage

after cutting

Ttem l;l/lyesgcfsf Range cv Mean of CV. TLG2
PIT*, cm 195.0 161.1-216.9 6.1 204.4
L/S* 0.8 05-12 12.5 0.75
DM*, % 14.0 124-172 6.8 13.9
FW**, kg/10 m? 233.0 147 - 324 18.5 274.0
DW#*, kg/10 m? 31.8 18.4-9.5 21.9 39.5
CP*, DM 8.3 7.0-9.6 7.7 7.9
NDF*, DM 72.1 67.7-75.6 1.3 70.5
ADF*, DM 454 43.4-47.6 2.0 45.0
WSC*, DM 5.9 3.6-89 22.8 7.2
IVDMD*, DM 69.4 66.1-72.8 2.0 69.1

*As shown in Table 3.
**FW, fresh weight; DW, dry weight.
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Table 7. The leaf quality of napiergrass hybrid lines at 8 week growth stage after cutting

[tem Mean of hybrids Range ()% Mean of CV. TLG2
DM*, % 20.0 17.4-233 6.3 20.9
CP, %DM 11.3 9.8-13.2 6.7 11.5
NDF, %DM 73.4 71.4-75.6 1.3 73.1
ADF, %DM 43.8 41.2-46.2 2.4 42.5
WSC, %DM 3.5 1.7-6.4 354 4.3
IVDMD, %DM 71.3 68.5-79.1 2.3 74.2

* As shown in Table 3.

8. IR MR N AR GRS BN S A E AT
Table 8. The stem quality of napiergrass hybrid lines at 8 week growth stage after cutting

Item Mean of hybrids Range Ccv Mean of CV. TLG2
DM*, % 11.3 9.6-144 8.2 12.1
CP, %DM 5.9 47-175 11.2 5.3
NDF, %DM 71.0 67.4-74.4 2.2 70.9
ADF, %DM 46.5 44.5-48.4 2.9 46.6
WSC, %DM 8.0 49-11.1 19.1 9.4
IVDMD, %DM 67.9 62.6-73.5 3.0 66.7

* As shown in Table 3.
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FH DA B FARAS REUR - AR A R 6385 831 » 3# N SR — L5 R AR R B B
HEREGE -« TPy - Bt - SV BN R BRSO E SIS - RE0K
3~ BERSEEEEY g g 2 B P Rk (g 2€s#FE (Gerhardt er al., 1994; Fritz et al., 1990) » SR1R
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9. REFHAE PR OO TR IR ~ R E T
Table 9. Comparison of agronomic traits, forage yield and quality between purple and green types of

napiergrass hybrids

Hybrid type PH* L/S FW DW CP NDF ADF WSC  IVDMD

cm kg/10 m*/year ——FF % DM
Purple 190.6°"  0.9* 1692° 282°  87° 722 45.6 5.1° 69.4°

Green 201.2°  0.8° 215.6* 37.7° 7.8° 72.0 45.0 732 68.4°

*As shown in Table 6.

**a.b. Means with the different letters in the same column are significant different at 5% level.

AP REREUR - EH Rt iR R B AR S A RS - SRR A R
1 > DGR SR I — D a B o AR -

)
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IR ~ FOREEE ~ BREESA. ~ FIEER © 1997 o Ml MR S AR BB K ISR - FREENTSE 30

\

:171-181 -
R ~ TAFRE ~ BRGESA - 2003 - IREFEHHE — S OIRE R IR RIS - RESE 36 © 181-
191 -

FEIT  LINE ~ BUSHE 1984 « IR EEHG R ERIEY) < EEME - h&dst 13:35-51 -
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Agronomic traits , forage yield and quality of in-
terspecific hybrids crossed by the green and the
brown mid-rib napiergrasses (!’
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Abstract

Napiergrass ( Pennisetum purpureum, CV. TLG2) is a main forage for grazing animals in Taiwan. Among
them, strain NBM is an original vegetation with browin mid-rib and purple color in the whole plant. The
objective of this study was to determine the agronomic traits, forage yield and quality of napiergrass hybrids
crossed by Strain NBM and CV. TLG2. As the results of hybridization, there were 13% of progenies with purple
color in the whole plant. Sixty-one plants were selected from the hybrid population being as different clones.
All the clones were proved hybrids after RAPD analysis. Preliminary results, showed that both forage yield and
water soluble carbohydrate content of the hybrids with green types were higher than those with brown clones,
however, both crude protein content and in vitro dry matter digestibility of the hybrids with brown clones were
higher than those green ones. Some hybrid lines showed higher forage yield, crude protein content, in vitro dry
matter digestibility and water soluble carbohydrate content than did CV.TLG2. It is suggested that brown mid-
rib gene from Strain NBM played a certain role in forage quality. Further investigation is required for a better

evaluation.

Key words: Browin mid-rib napiergrass , Breeding, Forage yield, Forage quality.
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