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Survenola (Digitaria x umfolozi Hall) FsfEEFECHYIE )@ Al - ZYyEOf8 Ny 6 (58 FLORSHUN 54 FHLIEE
SOETERYE - RibEEENIVTEESEERNANLE Y — o ARuF5E T2 L Survenola HYA R ERE Ay B HE
B IR G HASR SR AR J7E » BT R R B i BB AR A 2 BT < & Survenola HYARBEAEAEAS
EOHE%  ENRITEY 4 EFHEE 1.0 ~ 2.0 mg L' 2,4-D (2,4-dichlorophenoxyacetic acid) #1 0.0 ~ 0.1 ~ 0.5 -
1.0 ~ 2.0 ~ 4.0 mg L' BA (N6-benzyladenine) R [F] & & 4H & 22 MS (Murashige and Skoog) ¥ & £ » #£5f 2,4-D & BA
¥t Survenola i & 4H @S5 B3 AR £ R 2 288 - SBRGEREUR > BPEEININ 2,4-D & BA HARHIEIE & 4H
W R FRER B T RSUEREE o Hop 2.0 mg L 2,4-D @ A 4H AR BRI T AUESFHIE B 93.1% H
Z @ 1.0 mg L' 2,4-D 9 88.1% (P < 0.05) = 2,4-D £ BA R [F] [ 4H & 5% Vi S 4H B8 2R 0.5 mg L' NAA
(a-naphthaleneacetic acid) 5z 0.1 mg L' TDZ (N-phenyl-N'-1,2,3-thiadiazol-5-yl urea) FYfE#E 5 {LEE &AL » 2,4-D 1 BA
SHERE A R YR - IR 2 mg L 2,4-D B 1.0 mg L BA 5B & 4H4%A 60.0% oL stk » B
R EA R G (P < 0.05) o MBS 2 SHERTERAE - KFA BN Survenola & i A &% E AR IER 4Y)
FefittonBhie @ s R Z 9T -

RRgHER] - F55 ~ e eHeR - PR -

i

5 A254 (Digitaria decumbens Stent) Fy 1935 4F {3 4% B 2 K B2 (University of Florida) #fF 5% B % - 7> JE M
Transvala 57 WEE SRV [E AR - Digitaria B0 FH57RE I IRAVIEFF ABTE 5 (digitgrass) » decumbens &
Ry ER - TP H A EERAYAE L (stolon) » FIKE M &4 & - Hab ek 137 (P1299601) - ZythfgaH fy = &4 -
FeEReH 27 - HEELUE | 2%V (Schank er al., 1990a) - {TEPiREZ BT & ER BT EHIEEE#% > BEE
A254 Z R Ry ETEME TS A VIR B i & o SE[EE A254 READURMETE » fohkEAEEE R - i REEEN
s Rk > BEENESHEIEMAPEE -

bR T ES S B A YRl 2 JER A - 5[t 2 SR E HAY SRS © §5 5 Survenola (Digitaria X umfolozi
Hall) B2 [ 55 A254 [5] Bf5 5 & - 2 EE sk H N BV E TS5 — ([ ay 3408 8 5 BB AEAS anid - 514
SRHE s PL 421785 > 5 fERFEAS (D. setivalva x D. valida) 1) F1 1&7%5 - JL (0888 54 > R/ (88 > BE5 10 — 13 mm #5
HMEE@NER A EOFAEEE  RESHEREEEEY - FRESERMEINGEPTHEZH (Pangola stunt
virus, PSV) Z5514: (Schank er al., 1990b) « &z ER AT IRA 7T 1992 4F H 35BS [#EF5 5L Survenola 1% » 73 BIHSHTT
Sy PTEATCETE B B E S A TE (B > 1998 ) © Survenola A 527 K2 EMEAE IR - & & SN EEE A254 I B S HYE
ZAHREE (kg dw/kg N applied) ( B155 - 1996 ) Fe#e s 0 S 829 E LS (s > 2000 ) -

|

) fTEbE R EZ B BT Ie B 55 2723 5% -
Q) TR EZ B G & s T3 AT -
(3) #EN/EE > E-mail: emshy@mail.tlri.gov.tw °
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B E o BB AT Y PR A R AT SR AT BT BR A o A PR I Y B (R S EE 0 1987 ) B4 BE (K
1984 ) » IRAITE YA = 5 ) 55 20 [ 5 A24 B0 A254 i S AH SR AV TP iR PR A: - J 078 ] B S A e B
(% > 1993) B P4 20k (£55 > 1997) » W PUEEREEEER] EMS (ethyl-methanesulfonate) Ja i - 354 A254 )
HEIAEZE s T THR G5 A254 MBS an 2 AREE (1255 0 1999a) - HATCSEpdE R A254 SfERT R (S > 2007 )
ELA R R Rl (FE5E > 2008 ) » AETTHR IR A254 FLINEEIE 2 BRENTST (it > 2008 ) - FIFANRR G F R A 4
ZHGHHRSE S - HEFT HAREE S (Cynodon transvaalensis x Cynodon dactylon) AR R - HE{ TN 2 EEMT B 2R A E
AR ZP] (Lu et al., 2006; 2007) - FTERREEELZE - IF FEVHVESMIEZ - Abdelsalam ef al. (2021) Al
FIF R Sl S i iy 5= EVENHEEITH R (Saccarum officinarum) b Zai PEVEBENR - RRITEE RN it -

YRS B S EVRTE R LAVER - BIEERT - EREEIREEIE - Rl RaAE > Lk
RAFYEEEIECT RS - BiEBEREE e TE A ES (550 1992) - HATHR Survenola AREFEHE
AHBkEE R 2 WS I BAAN - IRIBEARHFSE 2T Survenola 7 4H4%E53 1574 » a7 1.0~ 2.0 mg L' 2,4-D £40.0 ~ 0.1 ~
0.5 1.0~2.0~4.0 mg L" BA RERAA S MS (Murashige and Skoog) HFE AL 375 M0 A 4R AR BIE R B2
s WIARKIE YIS B E AR B s E I S A R -

M A

L Bk
5. Survenola (Digitaria x umfolozi Hall) » BUE{TEN TR Z & & B PTHT 143 Frav A cslE - HARE i
—R BT -
IL R ERDH 5
B PR EE 2RI (@ BEBLEE — BEAV AR EEEESY 3 — 5 om > fERREIETE S BEEER N i R R ) 2455
Survenola > O EE =TI AL ERNER » B M5 - F B LEHEENARRIIERE > DL 70% EiEETHERES
EDNTE o PRERIEZE R R IERE  JEEELY 9.5 cm » BIETRINHELAIRS | cm £ > FlgR PRI 7 em {E
T i AR > 350 mL = 3K 0 1A 250 mL 0.5% 2% & % $ (Clorox”™, USA) K 0.4 mL 5[ & M4 7 Tween
20 - BN 15 o 0 DUEEFIZK 250 mL R 5 & 6 X HEFELIRERIEEEY) BN EEIARRHIT
FEITEIEH - BEE g E A - DI EE S 4HS TR -
L B AL B B R
LA MS (Murashige and Skoog, 1962) £% 2 K 75 Il 3% J&F % By B AN B2 8 B > IR 11 0.3% 7K & 7 3% (Gelrite,
Sigma®) » fERFEELEEE o R SePARIEERE pHE B 57 — 5.8 085 % 2 em EEAY 15 mL 5 » A
B 5 mL > DISATHARE 1% > DL 121°C K 102 kpa BR 7 > #ETTIE 15 4y o PR AR RTE IR E &1
BR AR 60°C - LA y U SRME AV E BRI ( HAK 90 mm 5 15 mm ) » S{EFFE LY 25 mL - {5555
BEAE R DIBBE OEEE - mEHSHEURERSE MV E U E IS T HIE -
Fir A e BR AV RSB R 1 BRI S A ARV SRR B A IEEh » HERsFEER b eI g » A= EE
SREH SENEE (B¢ ¥ FLAOD-EX/38) M ABE Y4 RIEE (fHYE ¥ FL-40SBR/38FIOW-LUX) Fy Y65 » S HE50 %
25 — 47 pmol m*s™ > 16 /NEFEIEHEHA » > 25 £ 1 CHUsH AR R A -
IV. FEE A0S B
R BRETEY) £ R AR AN 2,4-D K BA $#f Survenola 7 & 4H 4% 55 E BUE MR £ 2 228 o REE RV ARRGE
T BRI &6 — 7 om £ f/INEFE (spikelet) Z ATV ALE > & 1 om B O[T G E A 5 — 6 Z/NE
o oMU EBBEMAG - HiVHB B/ NMEEE SIS - R TRE NE L TE e MO LY
150 — 210 2% » REHGEHEEEREHE 1.0 20mg L' 24-D (85D ) £ 0-0.1-05~1.0-2.0~40mg L' BA
(L35 B) ERF4HE (2 x 6) HY MS 55385 » 735 LL DBy RoREEAEAGE - x By BRE > T 4 558
I > EHEEFE AT S FRBAERE - PABES MRS 3 1% D REE MRV ERENT/ NERREES Ry 125 —
211 (W 1) > FMEEFNMEERGHS Z FER - NnH 2R ERI RS HES B AR S HS
AR HE > G4/ NS EARE ALY 2 mm AU 0 (RS RS » R R R S AE SR NETER 2
BB ENEEIEUIREE -
V. RGN BRI R E



269

#1.0-2.0mgL" 24D} 0.0 0.1 ~0.5-1.0 2.0 ~ 4.0 mg L BA 4H-&sREATHE 404  SREBER S5 0.5
mg L' NAA % 0.1 mg L' TDZ (] MS B85 - FPASRSEIEE 10 (R S404% » SEE A AN 2 mm - 5y
BWILHEEREIEIR - BREAH G 4 BHE - POURGE T HESR OB ML ' 48 > FAERGHS LR
TEAEMR AR o A HBERE R S EEE R 2 MS 8585 (12 MS) #ETH1R » & 48
FHE MRV RERE

% 1. 24-D 51 BA 5352 Survenola AREIATEREAY/ N CRIV o & 418 2

Table 1. Effects of 2,4-D and BA on the percentage of callus induction from spikelet of immature inflorescence of Survenola

Callus induction medium

Total number of spikelet Total number of callus induction Percentage of callus induction

2.4-D BA (%)
(mg L")

1.0 0.0 213 191 89.7°
1.0 0.1 176 168 95.5°
1.0 0.5 189 179 947"
1.0 1.0 128 103 80.5°
1.0 2.0 211 176 83.4°
1.0 4.0 205 174 84.9"
2.0 0.0 166 149 89.8"
2.0 0.1 125 121 96.8"
2.0 0.5 145 135 93.1"
2.0 1.0 130 121 93.1"
2.0 2.0 199 186 93.5%
2.0 4.0 145 134 92.4®
main effect (2,4-D)

1.0 88.1°

2.0 93.1°

main effect (BA)

0.0 89.8"

0.1 96.2°

0.5 93.9°

1.0 86.8"

2.0 88.5"

4.0 88.7°

Significance
2,4-D **
BA !
2,4-D x BA ns

“*¢ Means in the same column with different superscripts differ (P < 0.05).
" Significant at P < 0.05;  Significant at P < 0.01; ns: non-significant.

VL 4515747

e & 4 AR E EAIF SAS Siat 7 i 248 1Y — M 4 145 20 (general liner model) #1718 [R5 7 7347 < DA
F-test Aol =X MEEAT B e 2 S - B MR - DR/ N A2 5274 (least significant difference test,
LSD) bt & g B 4H 39 {E 2 2 I VE (SAS, 2017) « 554b » TR e 40 4% o7 b BAE PR S AR el Hh 41T 2,4-D B
BA 4HEPRIE T 34T > TAE AT EE SR B (S T I E 2 A R ELLEL - DA P < 0.05 R

TKAE

R

RS Y A B EENT] 2,4-D R AHHE Sy 212 BA % Survenola 55 & 4H 4% 55 1 B i MR 4=

T o REARBEIERE

MR HENEHE 1.0-20mg L' 24D} 0+ 0.1+05+ 1.0~2.0 4.0 mg L' BA R[EEELHE > MS EEE -
BEANGRERNTRET > UEE/NMOEARESE S > ETRSHSEERITHE - B 1 VSRS > 24D HY
FRFEEMRERE KA - BA I EXRUERRE > 2,4-D 81 BA KRB - L8008 D, i P oA 8RR fy 93.1% &
&= D, ) 88.1% » FoRAFIREN BA JE P94 D, (RIS D, (R - BA (VERERE - ForbUFE—
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JEIE BA 11 D, 81D, fYFEH{EIN 5 » BAREBEZELEROHEBTE SR - DL BA,, FHE 96.2% HFE =1 BAHY
89.8% > BAs HIPHIEEEAINEE 93.9% =it Hfth BA, ~ BAy & BA, FYFIIME - 3 | AUEEREUR - SFE R aHS
HITE AR NI/ P 2/ BA,, B¢ BA, s DU ERGAHAVEEE - BARERS 2 1.0 ~ 2.0 5 4.0 MR S4HERAYER
M BA AV EXEIN REE A T (Nelumbo nucifera) 22 4H 4% 523 (Xianbao et al., 2020) o LLEE 5% (Dianthus
caryophyllus) {773 fs 551688 - 700 2.0 mg L 2,4-D 81 0.2 mg L BA i MS 5L » AR 80% i & A1 ARIE R A%
FE (somatic embryos) 27 45 (Almemary et.al., 2020) - #%[E[EL A254 JR{EHEF] 2.0 mg L™ 2,4-D 81 0.5 mg L' BA s 4
BRI R AR B A S22 F 2 2,4-D B BA JEFEMIT > 2R 2 mg L' 2,4-D AR RSN BA K
FTIEFIFAFEE Survenola & 4HARAVEE L -

HE— TR N FEIE Y4 RFHETER S 2 oS R EER L2 28 77k 2,4-D K BA S5 E ARG
& > AU 2 mm B A (A E A BBk B A A 44 0 B ER0.5 mg L' NAA K 0.1 mg L' TDZ AYE Ik
AL EE:  EITOLIREE 4 8 - FEEMREAER - B 2GRS HA - DB, B AR 60% » IR DB,
HITEMRFFAE R 51.1% © 2,4-D Jz BA By ERUESIAT RUE & A B » FRon A RS B A R R EEE S0V & 4k -
R EERN B EEE R - BEEERERANER  FER 28R FRERCEY 12 1y MS B RE
73R >t 3 UAERASH > bR DB, WYEEIR% Fy 83.3% RSP > HEk D,B,; ~ D,B, ~ D,B, &z D,B, 13 & Ky
100% -

2. 2,4-D K BA GEEREGLHEES Survenola TEMRE AR Z 28
Table 2. Effects of callus induced with different 2,4-D and BA concentrations on percentage of plant regeneration of
Survenola

Callus induction me-dium  Plant regeneration medium Total number of callus culture Percentage of plant regeneration

2,4-D BA NAA TDZ (No.) (%)
(mg L") (mg L")
1.0 0.1 0.5 0.1 45 46.7%
1.0 0.5 0.5 0.1 45 31.1°¢
1.0 1.0 0.5 0.1 45 37.8"
1.0 2.0 0.5 0.1 45 51.1%®
1.0 4.0 0.5 0.1 45 40.0%
2.0 0.1 0.5 0.1 45 31.1°¢
2.0 0.5 0.5 0.1 45 422"
2.0 1.0 0.5 0.1 45 60.0°
2.0 2.0 0.5 0.1 45 422"
2.0 4.0 0.5 0.1 45 444"

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

22 3. 2,4-D Bl BA 38 7 S 4H8 T Survenola it ESIEBREEIER 7 5228
Table 3. Effect of callus induced with 2,4-D and BA on root formation rate of Survenola

Callus induction me-dium  Plant regeneration medium  Total number of callus culture Root formation rate
2.4-D BA NAA TDZ (No.) (%)
(mg L") (mg L")
1 0.1 0.5 0.1 8 100.0°
1 0.5 0.5 0.1 8 100.0°
1 1.0 0.5 0.1 7 85.7°
1 2.0 0.5 0.1 10 90.0°
1 4.0 0.5 0.1 7 100.0°
2 0.1 0.5 0.1 6 83.3"
2 0.5 0.5 0.1 9 100.0°
2 1.0 0.5 0.1 27 100.0°
2 2.0 0.5 0.1 8 100.0°
2 4.0 0.5 0.1 7 100.0°

" Means in the same column with different superscripts differ (P < 0.05).
Root formation medium was 1/2 salt concentration of MS medium.
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Survenola R ERE B G AU S BME MR RV NRIIRRAE 1 - RGFEREE & DB, 88 A - fmadl

GRPREAIE 1A FiSRATT « R S4HARE 2 0.5 mg L' NAA J 0.1 mg L TDZ 53{LHFE - FEHEMRAYE £ A1E 1B i

o HEESHESE ARG EREN > KRGS E 4 BEATRER L Bit EEEER A RIER -
RIS E 1/2 MS BB ALEr TSR - HAEPRAURRAIE 1C For @ IRAIFFEE - AN 2 HEZREE - HiE
IRONERIRELNIE 1D For > HEMRINEIRH it s —80 WimR i bREL -

= 1.

Fig. 1.

#7525 Survenola ARECHEFEIE R & 4H Ak RAR IR A2 2 SR AURE -
A. Survenola RV EFEFEESE L 2.0 mg L' 2,4-D and 1.0 mg L' BA iy MS E28 5L » 5258 3 818 2 Y EAIAE -

AieRTTE oy B R AR S 4 -

B. & AHAR 2= AR 0.5 mg L NAA and 0.1 mg L' TDZ #Y MS S EESEEL » 5255 4 1% 2 INEAURE - 57
SRFTE Rl S AR A b Rdk it _EETAE IR (Shoot) -

C. #th EEFFEPREY 1/2 MS BR ks - 8548 3 1R ZHNMRAIRE » HARZINRAIRE R -

D. sVEE BB AN B T 24 fiE 1 [{HR - BN —S R -

The morphology of callus induction from immature inflorescences and plant regeneration of Survenola.

A. The morphology of callus induction from immature inflorescences of Survenola cultured on MS basal medium
supplemented with 2.0 mg L™ 2,4-D and 1.0 mg L' BA after 3 weeks. Arrow indicated the white and compact callus.

B. The morphology of plant regeneration on MS medium supplemented with 0.5 mg L' NAA and 0.1 mg L' TDZ.
Arrow indicated the green shoots regeneration from callus after 4 weeks.

C. The morphology of plantlet's roots was abundant when green shoots cultured on 1/2 MS medium for rooting after
3 weeks.

D. The morphology of plantlets was uniform and grew vigorously after transplanting to pot after 1 month.
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FRISARIETSE A254 SRHGATCHIRFRAVAER (1 » 2008) » L 2.0 mg L' 2.4-D 820.5 mg L' BA K4 (D;B, ) 5%
AT Eir 95.0% Y 414 R 1 (R ARHIIEIRAE » 96.7% 192 CoRRIRBE AT A5 (LT A2 By Bt - AR
55 A254 SR PREIERR B (O (0 BRI £ SRR MR AR ELR R (05 2007 ) - ARSI BT (1987) DA
[E5 A254 ZERTREE © TRAEE R ATV - UIRYIF SR TR SR
(0 1 EL B HY + t LS RSB A+ SRS O SR T A R IR L
FRFZE AR - Chaudhury and Qu (2000) S A5 H » ERUREL Tifgreen SYREHIAR LR » 00 1 mg L
2,4-D TGRS TR MR S 1 ILRRR S GRS TARHPRRIZEAE S - —EURA 0.01 mg L BA - A
EIVA A CE R IRRIRAIRE AL, - £ 24.2% HONEEAIAR ELHBRRIAEAE 1) - R ZRIIE Y SRBA RIE 51 & 41
YRIRE » DRI 410 (b BRI AE 5 60% (%2 ) ISR RIS A254 HORABRTAER (96.7%) (JE » 2008 ) « PRI -
£ Survenola SIARRF BT + MR TTHRIE ] (R HA & AT TRV E » P BT R R I bR e

5 -

W A

FAHE Z e G s A R ~ FEIRE AR R AR SE RS HURAVEE R - /85K 0L D,B, AR EALHH Survenola
GBI - BERAEIE A4 > 287 0.5 m L' NAA % 0.1 mg L TDZ #J MS 858 AR EAE ARV /3G -
FERVIE PR ATRS 2 B TR AL RCEHY 12 MS SRR R R & - RS R4 a8 2 e AR g S /MR A
RIG—HHERR o &AL L Survenola REGERERE B S AL A2 RABRF A4 2 SHE R B 240 BIAEBIR
Survenola 78 i A& BHH K AR A I AR PRl i Bh Fe s A R 2 B

=B

A FEEE AR BITH R EZ B GREGTE - REEESBATE R EY AR BRF S MR ftie s
Survenola 2 B K ERIIZE 2 ik > FEIL— PR b Z L -

ZENRK

F4RE ~ BOIFE - BREESA- - 1997  #R[EE A254 R AIHN SV AT SR B R IFPRET - ST 30 ¢ 13-21 -

F4PRE -~ A - BOFE - 1999a - BR[EE A254 7 BOURAfSER - S5 AERSE 32 1 83-91 -

RIS ~ ZEERRR - 1987 - R[S EEEIRT & 2 S IP BGBEME SABYIRG AR - BEENTZE 20 © 69-79 -

RGIFE o 1984 - MEEFARGRETE 25T - [ FI S a LA m S S BRIV - SETE 17 55-67 -

RO © 1993 - B[&EFR S 4H RIS & Z I IP S YIRG A4 © SEERRSE 26 & 259-269 -

TR ~ R ~ EFRA ~ AR$5 - 2007 - CPPU ¥ [E] 55 A254 ARECAEIERS B S A EIP i RAER R 250 %8 -
EEEMNTFE 40 1 97-107 -

MR~ B ~ R ~ AR5 - 2008 - H3[E[5 A254 (Digitaria decumbens) MG EBUERE A - THEREE
9t 433-445 -

FEER - BEREEE © 2000 o DUJEE B SSESRAE AR R HAYHES [E 5L (Digitaria decumbens) J ‘Survenola’ (Digitaria x umfolozi
Hall) SZYVEM LR s B - hEERERE T 1 1 171-182 -

T » 2008 o % [ FLAH AR BT BLELNSAIEIE 240 2 T - BT EE KRB REE 4 - W LR > 21k -

BREES. ~ B - E4TRE - SR - BERSS ~ RIS ~ BRI - iR - 1998 - BEE S - SR EYIRZEia &5
NEE - THIREEZ BT AR 0 R 0 3443 H -

JERRE ~ TR BOCRT ~ M~ BOREE © 1996 o FHEFIE S ‘Survenola’ (Digitaria x umfolozi Hall) 78 e FZEF
RERZ 5% - HEEREEEH 176  46-66 -

ZEHTEE - 1992 - HERBVEY) ZAHB R A ER - PEREGEH 158 1 1-18 -
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Abstract

Survenola (Digitaria x umfolozi Hall) is a hexaploid interspecific hybrid grass species with 6x = 54 chromosomes.
Mainly vegetative propagated by stolons, Survenola is one of the varieties released from Florida's tropical grass breeding
program. In this study, a tissue cultured method for callus induction and plant regeneration from the immature inflorescences
of Survenola was established for variety preservation and mass production. In order to investigate the effects of 2,4-D and
BA on the induction rate of Survenola callus and the rate of plant regeneration, the immature inflorescences of Survenola
were properly sterilized and cultured with MS (Murashige and Skoog) medium and combined with different concentrations
of plant growth regulators 1.0, 2.0 mg L™ 2,4-D (2,4-dichlorophenoxyacetic acid) and 0.0, 0.1, 0.5, 1.0, 2.0, 4.0 mg L' BA
(N6-benzyladenine). The experimental results showed that the main effect of medium supplementation with 2,4-D and BA
on the induction rate of callus of immature inflorescences was significant, but the effect of interaction was not significant. In
particular, the average figure of the main effect for 2.0 mg L™ 2,4-D callus induction rate was 93.1%, which was significantly
higher than 88.1% with 1.0 mg L 2,4-D. The effects of 2,4-D and BA showed no significant effect on plant regeneration
from the results of the callus induced by 2,4-D and BA were cultured on medium with 0.5 mg L™ NAA (a-naphthaleneacetic
acid) and 0.1 mg L' TDZ (N-phenyl-N'-1,2,3- thiadiazol-5-yl urea). There were 60% of callus induced with 2 mg L™ 2,4-D
and 1.0 mg L' BA that could be regenerated into plantlet, which was significantly higher than the combination of other
treatments. The tissue culture process established according to this experiment will help the mass propagation of Survenola

seedlings and the research on the improvement of forage varieties using biotechnology in the future.
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