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AWFoe ¥ LR MY & % 5 1 %% (Acroceras macrum Stapf) 9 4 ## (immature
inflorescence) Fot% 80 - 851 4 KR FEIH CPPU (N- (2-chloro-4-pyridyl) -N'-phenylurea) ¥}
OIS S B R T AR 22 AR ERE A AR IR R - PR & 2.0 mg
L1 2,4-D (2,4-dichlorophenoxyacetic acid) §2 0.01 + 0.05 + 0.10 ~ 0.50 ~ 1.00 mg L"* CPPU
RIEBEHEZ MS B3k - 5 Wtk - K732 2.0 mg L' 2,4-D 8 0.10 mg L' CPPU HIREU
TEHE - S SHMTREER 72.4 % - EEHBIZE S 0.05 mg L' TDZ (N-phenyl-N'-1, 2,
3- thiadiazol-5-yl urea) HIEFHEEL » H 16.7% RIS IR AT ERRESE (shoot) » 2 1.0 mg L
BA (N6-Benzyladenine) 3585 » QIS 13.3% AYCIE (L - TR SR PFAESR - 15 2.0
mg L' 2,4-D B 0.10 mg L' CPPU FEAGMSHAR - BESH 0.5 mg L' NAA (naphthalene-
acetic acid) B2 1.0 mg L™ TDZ J MS K53 - 5538 5 W% - RIEAVFT AR5 77.8% - BiEUE
FRRASMER - I AREREE 1/ 2 MS RS ELE SR s (L - R MR - HeF
TERE 92% LU - AWFFEENTC JERER G W — SRR IR - B R AR
BEZT -

RAGRER - JEREE - St - IESHIA - bR A

W ATHERERATT ARG TATEIFTRA -

Q) AXAFE AL Z—Ht RLERRERBELZERAAAARE
(3) Bz A R4 R A &I 20k -

* 3 SR
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il

Hil

JEREEL (Acroceras macrum Stapf) 3EX 4 nilegrass » By ZAE4 RARMEL - {TRE IS
REg SRR 1960 5 H YRS HiEST S HGRE - Heh ACLS SRR 2000 SEAREL @i
it REREREEEE Y - HE - BEAHE - NISRRATERRAFZSE  REMhE S
BBRLRAL (S 2002) - B AEE SR B RS » M FE R A%
PRAIAEI R o SRV ST » RRAE R TR 052 2500 kg / ha LLE » JFRESERGLIAIRIHARE Y (3R
F 0 2006) o SRUCH YRR MR L - PR RIRBE: o TSR - B E BR
1 REERRACRO L PREE - R » FUFARARRS R A i AT RS R A R
AR AT TSR -

REFREVZ RIS BEH I LR I0ET » WIS FHER (Cynodon dactylon L.) LL#
BT~ RRPARET FOSHREIE RS » ATRE S IR » R0 B AE SR B A SR A B A
¥k (Ahn et al., 1987, Chaudhury and Qu, 2000; Salehi and Khosh-Khui, 2005; Jain et al., 2005) -
RES (Dactylis glomerata L) 2 HEF ~ R ~ SR 28 0T B & 4 A% 36 9 46 M Ak
(Conger and Carabia, 1978; Chen et al., 1982; Conger et al., 1995) « Jha et al. (2009) LIESEREE
(Pennisetum americanum L.) :Z S# T WK TH=REREAEIGEFTIS 38  Horh UGk BT Y
A R A A AR A PR T A e

AL ERAHEYIE R 2,4-D » o] FA358 G EE (Phragmites australis) (Lauzer et al.,
2000) ~ W8 BEEL (Paspalum scrobiculatum L.) (Vikrant and Rashid, 2001) 2 SFuIE b A 4

P& 2,4-D ZRFR LML SHARRIZEL (Salehi and Khosh-Khui, 2005) « 4= £ S
2,4-D 25 FE AR ARG R RAVGHIL CPPU = BA —PHEM » it
SRR B A MRTTAE SR (HE% - 2007; Yadav et al., 2009) o

17 TS R e SRS A S LRI T R SRR T 2 LB /0 A AR R PSR 2% - 1R
b AL B G AR SRR RHRY - 3851 2,4-D  CPPU F[E IS & S5
GHIBIP G 8B CPPU 2 i &AM IR AR 2 8 DU T s A s —
B TR 4k R AR -
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MR TE

— \ REAMR RN E

A RNEMERL (Acroceras macrum Stapf) GEHE 5% - WETTBEURER REEER
BEFOET TR PO« RS E R — AR T T - B MRS JE RS - PR
BIELERIER - BT RIZE - S SER SR RISl » DL 70% WHRSHET TR » FOAKE 5
TEE PSR - BB EZ 500 ml EI#EZEHE - MIA 0.5% REENE L ICRMEAHH
¥t 2 % Tween 20 » LA RIS EE 15 208 - FELABNIA /G FEE 3 ~ 4 2K - KRy
Y ER ES T EE A BRI - W2 ARk TREZ o o3 W S AR R B e -

= BAEGNES

oA RS R B ST 2 mg L 2,4-D §10.01 ~ 0.05 ~ 0.1 ~ 0.5 ~ 1 mg L' CPPU
@fﬂﬁf;ﬁﬁﬂ’ﬂ MS (Murashige and Skoog, 1962) 852 » LIk 3% (w / v) JEBERI0.3% (w/ v)
IREHEESE (Gelrite) » B3I pH ¥ E 5.7-5.8 » 48 121°C Fz 102 kpa /& REBE 1 S0 5 15
SrER%  EEREM 9 cm -~ 5 LS em ZYEIBRIEI - €9 om B IUBCGE S BHIME
5~ 7cm » BERAEIN 24 £ 1'C 2 AL RAR - RERTEE 5 8% - FE S/ MEEBIES M
AIREEE -

=~ AL RBE

Ll#7 0.01 mg L' TDZ 5 1 mg L™ BA 8 0.5 mg L' NAA i 0.01 ~ 0.05 ~ 0.10 ~ 0.50 +
1.00 mg L' TDZ AS[E#FEHAE 2 MS B8R H0R/MEESIRES - WA 3% (w/ v) FEBERI 0.3%
(w/v) 7KEaEESE - pH Ry 5.7-5.8 -

H R EEEE CPPU SBSAR S AHAR - S BIHERER Lot L 2L - AR 2511 "CHIKS
PR  EEDEIE 16 /K » SEIBTEE Ry 25 wmol m? s o 1558 5 HGFAMKE LR - 2
B BEME b B EIARTRIRE S 1/ 2 MS BT IR - 6 B » B
B RIER RSV » SeLLis AR ERET 2 ik S Sent peRziT - FRAEE 3.5 ~T YEIBmE A
PRENEREEHE G RIRE=1:11 1 BRIEE 4 8% AEEEHKEEER -

s AT

FUF SAS #fat 74T Heh — s R (General linear model) T8 5534 » LA F-test
Tt o A6 Dhipe N R 2 5 (Least Significant Difference test, LSD) PRl & BlHH &
SR 2 S .
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FEEREAZT SR

B SEE R 58N E&H 2.0 mg L1 2,4-D B2 0.01 ~ 0.05 ~ 0.10 ~ 0.50
1.00 mg L CPPU A A Z MS FERERE L » 5) CPPU SHE S ISR 2 s -

M1+ EL2.0 mg L' 2,4-D B2 0.10 mg L CPPU ZH1 & » S 72.4% BiRsS - % CPPU jups
FH 0.10 mg L™ 3402 1.0 mg L » A HIFRT SR AEEE FIHEE 62.5% -

R IS TS B S LR S (R A R BT 40 2,4-D B9BE Y > J0FR N 1 mg L 2,4-D A
MS E58IE » WIRBETE (Phragmites australis) SEIGEIE TR SRR - S8R, 28.4% -
BN 2,4-D BRMEE 2 54 mg L KL HHIIE P HE S AHRATE L (Lauzer et al., 2000) - BEBEES
(Paspalum scrobiculatum L.) SIS EENE1T 2 mg L1 2,4-D 19 MS BE# 2L » A B Prikiege
IR » 3533 ]y 30.0% (Vikrant and Rashid, 2001) « #%[%% A254 (Digitaria decumbens)
SIFEES R 2.0 mg L7 2,4-D ) MS K538 5L » (i 13.4% 0OR SRR 1 (0 0 IE i & 4
% » b CPPU J31¥H 0.05 mg L 3H0ZE 0.5 mg L » Py ta i i & a8 i 30.5% 14
INZE 90.0% » CPPU B B BARIE 5 A254 IR Pk & AR SR R B HE BRI 46 (855 > 2007) -
[EEWIFEIRETE - CPPU (@A S AL MU AY3R R » 7'/ 2,4-D (0.088 5%, 0.88
mg L) SZifg I HSIREITEEL (Fiore et al., 2002) - HRIBAGAES 2 k5 (1) 2,4-D Hy{EE
JE£ BB EX (Vikrant and Rashid, 2001) Kz 4% & &% (855 2007) H9SHTUES E MR - ARER

# 1 CPPU MR &% — S Sl e

Table 1 Effect of CPPU on the percentage of callus induction from immature inflorescences of

nilegrass
Callus induction medium (mg L) ﬁi?ﬁ;:;f Number dn?ngiiif:;fgc cficelivs
24-D CPPU spikelets No. %
2.0 0.01 431 276 64.0 be
2.0 0.05 393 274 69.7 ab
2.0 0.10 463 335 724 a
2.0 0.50 438 270 6l.6¢
2.0 1.00 459 287 62.5¢

* Immature inflorescence was cultured on MS basal medium supplemented with different concentrations of
CPPU. Data was recorded 5 weeks after cultured. Each Petri-dish had five inflorescences. Means followed
by different letters are significantly different at the 0.05 level according to Least Significant Difference
(LSD) test.
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CPPU 11 0.01 mg L 302 0.10 mg L™ » i & 40 5 8 R 1H 64.0% 1 hnZs 72.4% »
CPPU $£/42 1.00 mg L' S 5 HLARAT AR » SRl AR SR
bR 1L -

SEPHFRAE L RSB E AR RRRAERES BRI B e
7 L 1 SV 208 2 SR AR G P B2 T T HEBEAY 43 (L (Conger and Carabia, 1978; Brettell ef al.,
1980) = [KIIt » A& L B AURHE AR SN A S (TR % - (53508 1.0 mg L' BA
2 0.05 mg L' TDZ (25 B ESEATHIM AME - FAKSEE 2 38%% » A HARAILA HBARES - I 500
HEBEZ L > 5 FAHBFEMERFERLN (£ 2) - FEEE CPPU Fbgm S M8 ESE
0.05 mg L' TDZ K55 - 1% 11.7% % 20.0% ML > 2= RAREE - 2.0 mg L' 2,4-D fil
1.0 mg L' CPPU FEE 2 5 HHEETEE 1.0 mg L' BA (EIESMLEK N 30% » HARBEIRAIH KR
R SR EHMER 30% -

#2 BA - TDZ #f CPPU iFsL. 2 Sty FEftbk MR
Table 2 Effects of BA ~ TDZ on shoot regeneration of callus induced with different CPPU
concentrations of nilegrass

Callus induction medium Number Number and percentage of shoot regeneration’
(mg L) c;]fus TDZ 0.05 mg L"! BA 1.00 mg L"!
24-D CPPU cultured No. % No. 9%
2.00 0.01 60 8 133 a 6 10.0b
2.00 0.05 60 9 15.0a 12 20.0 ab
2.00 0.10 60 10 16.7 a 8 13.3b
2.00 0.50 60 7 11.7a 7 [1.7b
2.00 1.00 60 12 200 a 18 30.0a

* The callus was cultured on MS basal medium supplemented with 0.05 mg L™ TDZ or 1.00 mg L' BA.
Data was recorded 5 weeks after cultured. Means followed by different letters are significantly different
at the 0.05 level according to Least Significant Difference (LSD) test.

BA ~ TDZ 75 B I A [ i o3 24 3% - BA s HLAT TSNS BHGE % 10 FA NS 45 & #H i 4>
A M TDZ RS FIEIRFEIL A TIN5 2435 « TDZ (E{2 itk ZLEM 50 b EL R (Y
BOR [ FEE A FFES (Kadota and Niimi, 2003) « [L#E BA ~ TDZ ~ CPPU — ffidlfifd 4> 24
AU EAETE BRI O LS KRR RE LSS 44 x 10°M 2 BA &
HBAT iz BEIHEHR - H BA RIFEE S b 581 o MM 0 th TDZ « CPPU Zittsy
(Lo Z B A F R SR - 3 HR R S8 1E ~ JE1C (Tsuro et al., 1999) » B2 AR (i ]
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0.05 mg L' TDZ {7 &M 5 (L3538 » HAMERIREE ] BA BERIA B2 - FERSMEZ
KEGERADHGR - BB EEEUIRIRAL ~ 36 o Sl A HIMR B BA JRIEH D -

R S LR B LIS R MBI BRI 0.5 mg L NAA » f kst
TDZ 2Ry 0.01 ~ 0.05 ~ 0.10 ~ 0.50 ~ 1.00 mg L™ » ERs4: & B 2200 LB > DU
HPRSHMESR - B (3% 3) SRERASRISH - 2.0 mg L 2,4-D Bl 0.1 mg L' CPPU &M M &
I KNS 0.5 mg L NAA BRFISEE TDZ Z5Mbss#st B TDZ #55 0.01 mg
L S/ 1.00 mg L » ISR REN 5.0% BT 77.8% « TDZ SHGEISEF (1.0 mg L)
CPPU MRS MM - /RS BMIRINGANE - i TDZ SR - HeREm A= 4.2% SEh
IIZE 68.2%  ELHRIRIIHIMAS B FIMINOTERE R4 92.0% LLE » 367 NAA HIVRINSH 2ty
PR L EBRE O/ (% 3) -

#3 CPPU FMZBESHMHCHETH LIk R AR

Table 3 Effect of callus induced with CPPU on shoot regeneration and plantlet survival of

nilegrass
Callus induction Humber Plant regeneration Humberand Percem‘age
medium (mg L) of L:ultu‘red medium (mg L) percentag:? of shzool of survival
callus regeneration plant
24-D CPPU NAA TDZ NO. % %
2.00 0.10 20 0.50 0.01 1 50¢ 100 a
2.00 0.10 20 0.50 0.05 7 35.0b 100 a
2.00 0.10 20 0.50 0.10 12 60.0 ab 100 a
2.00 0.10 20 0.50 0.50 15 75.0a 96 a
2.00 0.10 18 0.50 1.00 16 778a 92a
2.00 1.00 24 0.50 0.01 1 42¢ 100 a
2.00 1.00 22 0.50 0.05 i3 59.1ab 100 a
2.00 1.00 22 0.50 0.10 14 63.6a 100 a
2.00 1.00 22 0.50 0.50 14 63.6a 100 a
2.00 1.00 22 0.50 1.00 15 68.2a 100 a

?The callus was cultured on MS basal medium supplemented with different concentrations of NAA and
TDZ. Data was recorded 5 weeks after cultured. The regenerated shoots for rooting were transferred to
1/2-strength MS basal medium 6 weeks and then transferred to pots. Data was recorded 3 weeks
after transferring to pots. Means followed by different letters are significantly different at the 0.05 level
according to Least Significant Difference (LSD) test.
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R J = BERL (Trifolium alexandrinum L.) Z 583873 s i » 55381 & NAA (0.0
005-01-05-10-20mgL")~BA (051020 40mg L") f1TDZ (0.5~ 1.0 ~ 2.0 mg
LY REIREHE SR - HRSREENSME » Hidh 0.05 mg L NAA i1 1.0 mg LT TDZ
B - SERSTREL HHESHMEH R 43.1% + WEE TDZ MyIBEsMLERE » NAA HIFRIN
BRI 5E (Abogadallah and Quick, 2010) » 5 & HEL R SE S IR & FUGE - (S350 &
0.05 mg L' TDZ » BJe]{RHERSIEAIHTEE » ScE RV 4 R85 80.0% » I RFHE NAA 1995
I (HESE » 2007) - eAGAERRE SRS - EHURAE (1.00 mg L) CPPU F5MBLAY/E FE ST S HEAR -
BUERSE? 0.05 mg L TDZ K5383E » EEREMSMMERE 20% (3 2) - FHRIFEM: » %N 0.5 mg
L NAA » 5 HE R SR MU 59.1% - BB HIEHRITEERE 92% DL E (32 3) » #EHl

PREARARTE -
[EREEARRAERET M ML AN RL BN 1A - S8/ NMEREZ/ MEE AT &
B SR o R S AR RTINS 0.5 mg L' NAA F10.5 mg L' TDZ sr{bds#dt - 538

1/2 MS HRSERESETTIRREIE - SRR A RIS 1C » AR BN AR » B FpE
W 1D » HARRE R -

A LUERESE SH SRS TR BRSSO R E 4 7 i - DA 2.0
mg L 2,4-D 8 0.10 mg L™ CPPU 2 MS 535 » SESHSRT SR 72.4% (K 1) » #HESH
SRS FIRMN0.5 mg L' NAA 1 1.0 mg L' TDZ BY5MEESREE » IR 4 385E 77.8% »
SRR ESH 1/ 2 MS MUEFREL  v[{EEFCRNRE - SRR RE 2% M L
( % 3) » FFAL B M S AR R BB B A IS Z B A ARG 14-18 38 » WT{E R REERITS
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Fig. 1 Effect of CPPU on callus induction and plant regeneration of nilegrass.
A. Immature inflorescences of nilegrass cultured on MS basal medium
supplemented with 2.0 mg L' 2.4-D and 1.0 mg L' CPPU.
B. Plant regeneration on MS medium supplemented with 0.5 mg L' NAA and
0.5 mg L' TDZ.
C. The plantlet cultured on 1 /2 MS medium for rooting.
D. Regenerated plants grew vigorously 4 weeks after transplanting to pot.
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5 3CJk

RS ~ IR ~ R ~ R85 - 2007 - CPPU BHIZIEIES A254 ARELHTEREE MM & HAER
FAAPRAIAE 58 - TPEWTSE 40 (2) ¢ 97-107 -

SRR ~ PEBRIE - FFARAL - 2006 o JERE SRR R B RU0A T B - AT 39 3)
203-213 -

W

X o FEEWTSE 35 (2) ¢ 91-100 -
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Effects of CPPU on Callus Induction and Plant
Regeneration from Immature Inflorescences of

Nilegrass (Acroceras macrum Stapf)
Yih-Min Shy  Jia-Ci Chang® Cherng-Kang Liao®"

Abstract

The objectives of the studies were to develop a system for callus induction and plant
regeneration from immature inflorescences of nilegrass (Acroceras macrum Stapf cv. Taishu
No. 1). Explants were cultured on an MS (Murashige and Skoog) medium supplemented with
2.00 mg L 2,4-D (2,4-dichlorophenoxy acetic acid) and different concentrations of CPPU (N-
(2-chloro-4-pyridyl) -N'-phenyl urea). The effects of CPPU on callus induction frequency were
examined. The frequency of callus induction was 72.4% when immature inflorescences were
cultured on MS medium with 2.00 mg L 2,4-D and 0.10 mg L'! CPPU for 5 weeks. For plant
regeneration, the callus was transferred to MS medium with BA (N6-Benzyladenine) or TDZ

(N-phenyl-N'-1, 2, 3- thiadiazol-5- lurea). The frequency of shoot regeneration was 16.7% with
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0.05 mg L' TDZ and 13.3 % with 1.0 mg L' BA. To increase the frequency of plant regeneration,
callus induced with 2.00 mg L' 2,4-D and 0.1 mg L' CPPU was transferred to MS medium
with 0.5 mg L' NAA and 1.0 mg L1 TDZ for 5 weeks. This increased the shoot regeneration
significantly by 77.8% . The shoots were transferred to 1/2 MS medium for rooting and then
transplanted to the field. The percentage of surviving plantlets was more than 92% . From these
results, we established an efficient system for plant regeneration from immature inflorescences

of nilegrass. It would be helpful for commercial mass production of nilegrass propagation.

Keywords: nilegrass, immature inflorescence, callus, plant regeneration
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