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[EZEH (Acroceras macrum Stapf) B & 3 5% 2 B85 DL H FEFES [#EA/EE FFEE AC14 ~ ACIS ~ AC20 ~ AC22 »
AC26 ~ AC29 ~ AC30 ~ AC33 ~ AC36 2 AC39 55 10 ([ it v E BOBUA - €EE PRI S SRR 22 > BBEHA0HY 11 (e
Ri&eiE TR E SR R R E 0 WLBEHE G &S 158 (NL ov. TS1) 2 5% (NL ov. TS2) Ry¥f I bniE -
s R DL ALL (5.03 2N / N/ 2R) ~ A6 (4.72) ~ AT (4.69) ~ A2 (4.56) Fz AS (4.55) 55 5 (BT T £ B S LA
%o HESFIHENL ov. TS2 (4.91 A/ A/ 20 (IHE > WEEE S NL ov. TSTHY 4.27 AW/ A /3K - 125
&E Sy > PAdhgs A2 (2.18 mm) Fz ALl (2.06 mm) BEEEHERY ELART &G % BB NL cov. TS1#Y 1.78 mm J NL cv.
TS2 9 1.64 mm = A2 ~ A6 ~ A7 Jz All 5 4 (BT AAIHE S E S BT 10.4 — 10.8% » BEARZEE(KH NL ov. TS2
i 12.2% > {HELNL cv. TS1 (10.5%) Z FlHERIE 25 - A2 [ T R RSB 8L NL ov. TS2 —HEEFFSN » R H LR
AT R 28 5y AEE EEE R S > R ETE NL ov. TS2 HAES - Zih A CAF @M
PREERERERETE 3 -
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TS2) » o] 4L E » TJRAAEMSERREFYEHAFNER - BREEESFTFRIEE (FEE > 2002 5 BHE -
2016 ) - AMEEECEE | SRNEMRAGBEEIIER ~ 78/ MERECHE 2 JRERMAE - SEK > AW
FHIRITTFEMAR R SEZHEE A (RS > 2006) - Kt @ JEAEENTEE B IS LIS A S5 BE K Hi
BRI S

|

M TR

L &Rt
DLEFEIES R B R EfER AC14 ~ AC15 ~ AC20 ~ AC22 ~ AC26 ~ AC29 ~ AC30 ~ AC32 ~ AC33 ~ AC36 %
10 SR ERHA > 7 2001 FREEETHEEZ B g & EaiaimmE - DR EE B 28806 - SR
RIETHEEC SR AR © BRI S T4 58— T RER R U BT 88 2F > DUBE R AR MR 22 HAE AR U A
% > H2 2003 R 11 (EEE B4 (5R5E AL 2 AlL) H & A10 52 2011 SEm A B EEEE TR 2 5t -

(D) TRt B G m s BRI JE i 2556 2626 5 -
Q) TTEbt R B g wm A BPT e R -
(3) #EEHES > E-mail: muu680@mail.tlri.gov.tw °



228 BEEHEEEE IR EHRK

[EEEGES 3 HANEEIINER L -

* 1. REFOESR 3 IEREGHA
Table 1. Breeding procedures of Nilegrass cv. Taishi No. 3

Year Course of events Executive locality
2003 Selection of generation and observed trial Tainan

2004 — 2005 Preliminary yield trial (I) Tainan

2006 Preliminary yield trial (II) Tainan

2007 — 2009 Advanced yield trial and quality test Tainan

2010 — 2013 Regional yield trial Tainan, Taoyuan, Pingtung
2014 Variety registration applied Tainan

() &ehERRmEHE
EEE T bE (EESEEAT ) DUBZESE 10 E#rinZ ~ NL cv. TS1 2 NL cv. TS2 (#i34H ) #1788 ZE
BRaERE 0 SmAREIEE RS AR - BAH 2,000 AT ER - HaRN EEERRE - |
R iE ST 28 %5t (randomized complete block design, RCBD) - 4 &8 » &/ N&IAEIFE 20 ‘FHAR » A&
8 HEERUT—ZK » 32 9 TR - SHE BB MR S E 3 -
(i) s
DR MA A2 KERFEEER | - 25 EERIHLE - SkEHHEE - FERGE N ETR
By B AR S DIEE S T AR B0 2,000 A TEY ARG EEEERE - HEREKS
&% 4 EHE > F/NEEE S0 FEHAR » A& 8 FEER—R - sHEREMAR A SE ST
L RBEMEAR S E 77T

=12

(i) FEHIEHEL (toppest leaf collar height) * {EEHS F i FIEFHATSE

(i) BEHZAT% (leaf dry percentage) © &y i FAlisaTE 7 S BRI i FEERHEE -

(iii) e E AT

#H 2 H & (crude protein, CP) 47 #i1 77 7% & DA Kjeldahl 75 72 0] 72 18 #% 4 %&( (N) (Bremner and Mulvaney,

1982) » FH N x 6.25 #fififHERE & E - BB L84k (acid detergent fiber, ADF) Fz /44 (neutral detergent
fiber, NDF) £:# Goering and van Soest (1970) Fir$g 77 7AMI7E © ZKA MM ZK(L &) (water soluble carbohydrate,
WSC) Z Mg J775THEIEH Paleg (1959) g~ J77% » KEFEHRHIZ 80% IS ZEHURSERGI/K « W ~ 8 ~ §5
FEa BT ARLUREE OB S LS 285 % » B & 8 DISHESE (Olsen and Dean, 1965) EEEHIE » K ~ Ca
Mg & LUFFRSEFEMNE (Thomas, 1985) -

e

LB E

EAZ YR B S i A B 2 iR 2 (microsatellite) » B fE B 548 551 (Inter-Simple Sequence Repeat,
ISSR) = L ISSR Ry BLfEFataHY5 [+ (primer) 7 £y ISSR 73 F155E » DAEST PCR JUKHY DNA f54057 17 - (EIRY
YR B 2 BRIEANR & > (EEH & 7 R EEIRE - 28 FIEERIR B2 IR E 2 e E R E
YERIERE  TARIERGR G EEEAER - 25 (2009) EE# 172 81 44 ISSR-CAPS il H » HiLEER
ot MERIAH A - TIE RETRE LS EE R AT 9 i AR P R fr 2 F -

AR FRIEWHEEEFHE T CGiih & ) BEEHEREEASR > fh&k A01 — A04 YEEARIT K AC4 > (it &
AO05 1 By AC22 > (%4 A06 Fr AO7 FYREAES By AC29 » i % A0S HYFREA By AC33 » i % A09 Y REA By AC36
mhZ A10 B A1l HILERA By AC20 - L3255 (2009) F AR RS IR =~ (AR - ST R SRS A {4
B > FEILHEL RN AR TREMNACAR - HESERGE RN » BEFHA AC26 A TJHE ot Z A2 ~ A5~
A06 ~ A7 ~ A10 (NL cv. TS2) 2 SCAANE » TiEA AC29 Btz Al ~ Ad FFHJRE OA » SA AC30 Hi Byl Z
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A3~ A8~ A9 B All 32 7 UK o (i A2 2 BIARTTRE B AC14xXAC26 » 1 NL cv. TS2 (AC20xAC26) H—3k
[ASCA AC26 » WiE Z I EAFRGR (% -
4 7E B PhiE

10 (EESE F ¥ im A VIR E RIS R (£ 2) &8 HREE & Al (126 cm) B SR HMHmER (P <
0.05) » {HEZ NL cv. TS1 (126 cm) Kz NL cv. TS2 (119 em) > [l fEREE M2 BAFAE - MDA & A2 BEERE(E 102
cm 5 FLLUAnF AS BIE RO 2.1 mm - {HEBLNL cv. TSI (2.04 mm) 7 G ERTE M2 5274 - T DAinZ A3 8
AT 1.73 mm ; EEYIEE R RIDL AL (5.03 /AR /AN /20 ~ A6 (4.72 AR /N L 2) ~ AT (4.69 /NIE /N /
R) ~ A2 (4.56 NWE /N 2R) Fe AS (4.55 AU/ N /2R ) 5 S @i R S A A & 0 HE SR
NL cv. TS2 (4.91 AW / AHE /2K BIREE - WEEZE = HY NL ev. TS1 /Y 4.27 /A / A E /2K -

ewiakE EalinsE R B 6 (EEERIUE BAVHTL AR (A2 ~ Ad~ A5~ A6 ~ AT & All) SN 4fE EEhi
55 o fERREEST » NL ev. TS1 (9 118 cm BFEL A7 1Y 113 cm Z fififE#2 52 > (HEEE SR HMZ > 11 A2 ~ A4 -
A5~ A6~ All Fz NL cv. TS2 BIRRE /MY 100 — 106 em 2 [ » i Z 30 fERE 2 72 B0FAT © R T R 305y
D2 AT 89104 |/ EEZE S NLev. TS1 9 9.1 | /37 (P<0.05) » {HEL NL cv. TS2 (10.0 | / 37 ) K At it
ZZ B AR (R 3) 5 IEEERAMRESY Dl ALY 22.3% SE &K iiLAdhZ AS 1§ 25.7%
HE T 0 BANL cv. TS2 (22.6%) 7 Rl R 72 57T » (HANREIE KIS NL cv. TS1 #Y 24.6% ; FZVIEE LA %
AL1 Y 30.4 230 / B /4~ A2 FY 29.5 NI/ B /A ke AT Y 29 N/ N BE  AEEE 3 i R B B E m T T A
A4 1Y 25.9 NIE / NEE /AE R AS B 25.5 NE / NBE /A H BT EBAHAY NL cv. TS1 fY 29.8 /M / /N / 4F F2 NL
cv. TS2 /Y 31.5 AW / /NBE /4 27 G fR B2 72 SRFAT » R A2 ~ AT Je A1l 55 3 (T fn A BRI A 2
&l el — R (S -
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Table 2. The agronomic traits of different lines of nilegrass in preliminary yield trial (I)

Line Plant height ~ Toppest leaf collar height ~ Stem diameter ~ Dry matter yield  Dry matter percentage
cm mm mt/ha/cut %

Al 126" 94 2.08% 4.30° 26.9™
A2 102¢ 81 1.84% 4.56" 26.9"
A3 106% 80 1.73¢ 427 28.5°
A4 110% 76 1.97* 437 27.3%
A5 108%* 77 2.10° 455" 28.1°
A6 108% 86> 1.98% 4.72% 26.0%
A7 116" 92 1.85% 4.69" 27.4%
A8 112 89" 2.03" 3.80° 24.9¢
A9 107% 80 1.87"¢ 4.26° 27.9%
All 11 86" 1.93%¢ 5.03° 26.9™
NL cv. TS1 126° 100° 2.04™ 427 28.0°
NL cv. TS2 119® 90™ 1.86% 491 27.7%

" bede Means in the same column with different superscripts differ (P < 0.05).

TewIahE EalinsE R B 6 (EEERIUE BAVHTL A (A2 ~ Ad~ A5~ A6 ~ AT & All) SN E EEhE
B o fEMREERSY » NL cv. TS1 HY 118 cm BEEL A7 #Y 113 cm Z [ #7252 - (HEE S Hthin £ 1 A2 ~ A4 -
A5~ A6~ All Jz NL cv. TS2 IYRRE /1Y 100 — 106 cm 2 [ - Sh & W E 7= BAAAE » T EER B35
DLk 2 A7 (9 104 B /S EEZEH NL ov. TS 9.1 B /% (P < 0.05) » LB NL cv. TS2 ( 10.0 F /% ) F EAf
Wrim R 2 [ B M B AR (R 3) 5 TREERZAG R DAdm & ALY 22.3% B A (K > LA & AS 1Y
25.7% HiE R 0 B2 NL cv. TS2 (22.6%) 2 [E i #7227 » (HANEEZ(KIY NL cv. TSI Y 24.6% ; i YER
DL Za A1 Y 30.4 N8 / N /AR ~ A2 19 29.5 JNIE /NS /AR Ry AT 9 29 AN /N /AR 3 (B S A S R
AinZ A4 8 25.9 N/ SNEE/5E R AS HY 25.5 AN/ NER A HELEIRAHAY NL cv. TS1 Y 29.8 /AMH / A /
HE R NL cv. TS2 9 31.5 AW / N BA /427 I eS8 72 SR A7 AT > B A2 ~ AT K Al 55 3 B i A E B R3R
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Table 3. The agronomic traits of different lines of nilegrass in preliminary yield trial (II)

Line Plant height Leaf number  Dry matter yield Dry matter percentage Dry leaf percentage
cm no./tiller mt/ha/year %

A2 105™ 9.8% 29.5% 456" 26.9™

A4 102°¢ 10.1%° 25.9¢ 4.27° 28.5°

A5 100°¢ 9.9% 25.5° 437° 27.3%¢

A6 106" 10.0°° 28.5™ 4.55% 28.1%

A7 113* 10.4* 29.0% 4.72% 26.0°

All 103°¢ 9.5% 30.4® 5.03° 26.9™

NL cv. TSI 118 9.1° 29.8% 4.27° 28.0%

NL cv. TS2 106" 10.0° 31.5° 4.91° 27.7%

“"d Means in the same column with different superscripts differ (P < 0.05).

DLA2 ~ A6~ AT 2 All % 4 i3 im A2 S hE & o E il - RS E Y - DLit & A2 K NL cv. TSI
1Y 123 cm FE A7 (P < 0.05) > {E5A NL cv. TS2 /Y 114 ecm > WEFAHEAM 3 [E¥rih & (£ 4) ) EEEE T > 2
DlithZa A2 19 16.3 cm S5 E 81 NL cv. TS2 fH% > {BA NL cv. TS1 19 14.3 cm ; EEE 45 0 D& All (0.67
cm) ~ A2 (0.60 cm) ~ A6 (0.60 cm) 2 3 {f - BEE i 5 » HEL NL cv. TS1 #J 0.53 cm K NL cv. TS2 /9 0.60 cm 2.
AR 72 SR AP AT AEEARH Y - PAdnZa A2 (2.18 mm) Jz A1l (2.06 mm) BZAHT A i % > B AR =R
NL cv. TS1 /Y 1.78 mm Jz NL cv. TS2 {9 1.64 mm ; TERZY)EEEL 77 » PAdtid A2 89 7.33 AW/ A/ REE T
B2 NL cv. TS1 /Y 6.73 2N / /ANEH /20 > 8L NL ov. TS2 #2222 © 4 @i ANHEHE &1 104 —
10.8% 7 [l e 722 BAFATE - MRS NL cv. TS21912.2% > {HEINL cv. TS1 (10.5%) 7 [l iz 22 42 (%=
5); RS KRR RS B oy o BT AR 2 M B A R 0 BT AR AT 240 BELNL cv.
TS2 FIR—HEETE - &reabhl 4 (EHT L AN B MR B i - DAl & A2 BYRIRR G > BR T EERE
EILNL cv. TS2 —#E(EFEI - RAEHLEMH RSBy > IEEEE AR SNES (SRR YIHIEEE NL
cv. TS2 T EL{B&h -
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Table 4. The agronomic traits of different lines of nilegrass in advanced yield trial

Line Plant height Leaflength Leafwidth Stem diameter Leaf/Stem Dry matter percentage Dry matter yield
cm mm % mt/ha/cut
A2 123° 16.3 0.60% 2.18° 0.61% 25.6" 7.33%
A6 115° 14.8° 0.60™ 1.91° 0.63" 23.5° 7.20
A7 114° 12.7° 0.43° 1.66° 0.67" 22.7° 6.94
All 115° 16.0° 0.67° 2.06° 0.66" 24.6" 7.02%
NL cv. TS1 123 14.3" 0.53" 1.78" 0.53° 23.9® 6.73°
NL cv. TS2 114° 17.0° 0.60% 1.64° 0.72° 24.2% 7.70°

"¢ Means in the same column with different superscripts differ (P < 0.05).

II1.

[l nn

ez aar it e BB R B V& R1% - DUBZEF T &R A2 2 h1@isatsy - St Rt A=
i~ BRET RS 3 ie - fEEF Tan g A2 FYPRE By 135 om B =% NL cv. TS2 #Y 122 cm (P < 0.05) » {fi
FERRE T KRR & < AR (R 6) 5 e LIEHEEE Y - tWAMHESR > FER LR A2 EE
ZEF] 102 cm BHE S0 NL cv. TS2 /7 96 em 5 {ERZYIE B H 7y - WifE M AE 3 (EMlE S i 2 s © ElHES S
BH ARG EREMEFESR  SEZRGE D R A2 TSRS EAEERET - SEHRFERBRD AR
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64.3% ~ 63.8% 2 61.4% B FEE > NL cv. TS2 [ 62.7% ~ 62.3% K 60.5% ; {EEEILMAENE ST > R A2 (V&R
FEE R T R BRI 53 Al By 35.6% e 36.1% EREE =it NL cv. TS2 1y 34.3% ¢ 34.9% » [T AE BRI R & Z FA1SIf
RS o ES A A2 BINL ov. TS2 ERR RS AR > AAEREMIRFIRE NL ov. TS2 (B55 - BEATEME
> F A2 ik NL ov. TS2 » {HEEAE MG B RAFHYEEN: -

x5 JBESEAEGRSSUEERR BT
Table 5. The hay quality of different lines of nilegrass in advanced yield trial

Line Cp’ NDF ADF K Ca Mg P
%

A2 10.5° 67.4® 37.1% 3.82 0.08° 0.29 0.85¢
A6 10.8° 66.6" 37.4% 3.89 0.10® 0.38 0.87%°
A7 10.4° 67.9° 38.0° 3.68 0.09% 0.31 0.87%°
All 10.6° 66.8" 37.5% 3.73 0.10® 0.32 0.86™
NL cv. TSI 10.5° 67.9° 38.0° 3.69 0.10® 0.33 0.89%
NL cv. TS2 12.2° 66.3" 36.5° 3.91 0.11° 0.35 0.91°

"¢ Means in the same column with different superscripts differ (P < 0.05).
#CP: crude protein; ADF: acid detergent fiber; NDF: neutral detergent fiber.
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Table 6. Agronomic traits of nilegrass in regional trial

Location Line Plant height Toppestleaf ~ Dry matter Dry matter Cp* NDF ADF WSC
collar height yield percentage
cm mt/ha/cut %
. A2 135° 113° 6.75 26.9 10.1 64.3" 35.6° 4.65
Tainan . . . .
NL cv. TS2 122 105 6.63 26.4 10.2 62.7 343 4.82
A2 115° 96" 5.96 25.3 11.8 63.8" 36.1° 2.52
Taoyuan b b
NL cv. TS2 110° 92° 5.81 24.5 12.1 62.3 34.9 2.38
. A2 125° 97 6.03 26.7 11.0 61.4° 33.2° 3.48
Pingtung ] ] . ]
NL cv. TS2 118 90* 6.15 26.2 11.1 60.5 33.2° 3.53
A2 125° 102° 6.25 26.3 11.0 63.2° 35.0° 3.55
Mean . . .
NL cv. TS2 117 96 6.20 25.7 11.1 61.8 34.1 3.58

" Means in the same column with different superscripts differ (P < 0.05).
#CP: crude protein; ADF: acid detergent fiber; NDF: neutral detergent fiber; WSC: water soluble carbohydrate.
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Abstract

Ten lines of nilegrass (Acroceras macrum Stapf) introduced from South Africa, including AC14, AC15, AC20, AC22,
AC26, AC29, AC30, AC33, AC36 and AC39 were used as open-pollinating parents for nilegrass breeding. Eleven elite lines
were selected by forage yield and quality after all trials. Both nilegrass cv. Taishi No. 1 (NL cv. TS1) and cv. Taishi No. TS2
(NL cv. TS2) were used as control varieties. Dry matter yield of A11 (5.03 Mt/ha/cut), A6 (4.72), A7 (4.69), A2 (4.56) and
A5 (4.55) were significantly higher than those of the other new lines. No significant difference was observed among these 4
lines and NL cv. TS2 (4.91 Mt/ha/cut). However, all of these 4 lines had significantly higher forage yield as compared to NL
cv. TSI (4.27 Mt/ha/cut). No significant difference was observed on the crude protein contents among A2, A6, A7 and All,
ranged from 10.4% to 10.8%. The stem diameters of A2 and A11 with 2.18 and 2.06 mm were larger than those of the other
new lines. The crude protein contents of these 4 lines were all significantly lower than that of NL cv. TS2 (12.2%). However,
no significant difference was observed among these 4 lines and NL cv. TS1 (10.5%) for the crude protein contents. The line
A2 had the same forage yield and quality as NL cv. TS2. It also maintained good adaptability in all locations. Further, the line
A2 was more easily established with larger stem diameter and more branches. It was named after Nilegrass cv. Taishi No. 3 (NL
cv. TS3).

Key words: Nilegrass, NL cv. TS3, New variety.
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