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Factors affecting tissue culture responses of mature seeds in tall fescue ( Festuca
arundinacea Schreb. ) : [ . The effects of multiple factors on differentiation of em-
bryogenic calli
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Abstract: The influences of multiple factors on differentiation of tall fescue embryogenic calli were investigated. The results
showed that cytokinin BAP was more effective than KT for plant regeneration of embryogenic calli, but joint application of
them produced a little better effects with optimal combination being 2 mg/L BAP + 0.5 mg/L KT. At this cytokinin level,
the appropriate concentration of auxin NAA was 0.5 mg/L. Pre-differentiation of embryogenic calli on medium containing
high concentrations of sucrose and differentiation of high-osmoticum pre-differentiated compact calli on medium solidified
with high concentrations of agar obviously promoted plant regeneration, the suitable concentration for sucrose and agar being
60 g/L and 10 g/L , respectively. Supplementation of L-proline in differentiation medium led to decrease in frequency of re-
generated callus, but simultaneously displayed a tendency to reduce regeneration of albine plantlets.
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1 MHEETE

1.1 ##

HEF R E WA 2 TR EE N &
FHFDFEEIEMSE EWERISMATHA,
i W VLSRN AR S B A A FRAS B4R AL
1.2 A%

1.2.1 BEREGERGER

4 MER B PR BAFF AL, & 70% 7
FEEVE 30 s J5 , 7 30% £ A WAL TR A KK
B 40 min, 2R S5 FH G KIENE 4 ~ 5 K. KT
FZE—WPY, EHFH 2,4-D 8 mg/L, ABA 2 mg/
L, KB E QA EAMNES 0.5 /L 1 MS iR
BEFEL QS+ DCHAGFTHRIER 4 AL
GRS RBRGERGAL, B ahas
FE% 2,4-D 2.0 mg/L,BAP 0.1 mg/L, KRB TE
FMSEBRESS 0.5 o/L B9 MS 573 b 72 [
BEAUT SRS, &3~ 4 A% K, A8
A, 15T MEE B E RS HES,
1.2.2 LB es 2 AP 3

e LRI A A A R AT MS b AR
B EBAH S0 At BT RAN, &
10 h JEHE, (25 1)CH 14 h 2BHE, (21 £ 1)CHK
B, OGIRIR AR 3 000 ~4 000 Ix £ T B Fr Mk
Ko LRG3~ 4 A BRI EAESE
REEGHMEE U AR 2BEAENAHA
LU E R, =N E R SR
BAE,

1.2.3 oe¥em B & AL

(1) BAP & KT BC L : €& NAA 0.3 mg/L, B
¥ 30 g/L, KBS 0.5 g/L, Bl 8 ¢/L 1Y MS
LS FER A, BAP 55 KT 41 AL 8 FHECLL (BAP +
KT,mg/L):0 + 2.0,0.5 + 2.0,1.0 + 2.0,1.0
+1.0,1.5 + 1.5,2.0 + 0,2.0 + 0.5 2.0

+ 1.0, (2)NAA W J¥: 7£°% BAP 2.0 mg/L, KT
0.5 mg/L, BEME 30 o/L, KMBEEI7 0.5 /L, B
P& 8 o/L B9 MS b IEFREE A NAA WKE IR E N
0.1,0.3,0.5#10.7 mg/L, (3)FBHME: Sol§
PP A A 2 R T R W O 45,60 F1 75 g/
L {4 MS 434k 35 9 B MSDM( % BAP 2.0 mg/L,KT
0.5 mg/L,NAA 0.5 mg/L, KFFEEEH 0.5 /L,
g 8 g/L) BT EIB T AHE, RIS LA R R
430 /L AT IR, B & 28 £ 2°C,
WS, A7~ 10d)5, HEEA O G EHE
& PORLIR 5 A R A 1 2 4R e 78 B TR I
X 30 ¢/L B9 MSDM -6 55 37 & B 1Tt vk
A (DTERRHRIE K FERER B Y 30 g/1 By MS-
DM 43 R P AR E ) 8 o/L 5 3
10,12,14,16 g/L, LA 8 g/L ENFTHE, (5) fi#
FERIF N . TE RN R 54 30 ¢/L B9 MSDM 434k
BEFES R/IN0.5,1.0,1.5 o/L (YRR, LA
A IYE A% R

2 H#RE5 A

2.1 BAP 5 KT B R R ELRERBLE
B M

BAP 1 KT & 73 fL 55 = 5 o 1 B &
BT HE. AR UEN 0~ 2 mg/L
BAP 5 KT #HfTEC e, BF 58 330 5 2 F M pE fr s
HEUMEREM (R 1), TG 8 FECLLF, %
B S SRR AR LB AR HE R
2.0 mg/L BAP + 0.5mg/L KT &, EME3 5
B ERHAHNFAEERE 2.0 mg/L BAPHET
2.0 mg/1. BAP + 0.5 mg/L KT, {BFA S &5
HENREREETRIE . A5t BAP W i
FTELER, T AE B, A 1 20 4 AR SR BH BAP ¢
FERE RS, 2% 2.0 mg/L BAP i A&
KT S aHGHARAERPRENRE 2.0 mg/L
KT i A~ & BAP B9 &, &t WS B -y 38.3% ~
88.9% . FHALE & F F MM hH B et
BAP It KT 24 ¥ XAEA.
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Table 1 Effects of different combinations of BAP and KT on

plant regeneration of embryogenic callus in tall fescue

b WIE(BAP 4 AHHLE, %
+KT) BE  HER  BE 4
/mgLT! @ BAIEE AW

& 0+2.0 4.5 8.2 20 3.7
0.5+2.0 260 6.0 6.0  38.0
1.0+2.0 24.0 12.0 4.0  40.0
1.0+1.0 28.3 3.8 5.7  37.8
1.5+1.5 29.2 10.4 2.1 41.7
2.040 36.0 8.0 4.0  48.0
2.0+0.5 372 9.8 59 529
2.0+1.0 25.9 13.0 5.5 4.4

BHsE  0+2.0 2.4 4.3 10.6  38.3
0.5+2.0 3.7 1.9 77 4.3
1.042.0 30.6 4.1 122 46.9
1.0+41.0 32.0 4.0 8.0 4.0
1.5+41.5 353 7.8 5.9  49.0
2.0+0 4.0 2.0 10.0  56.0
20405 415 5.7 1.3 58.5
2.0+41.0 40.0 4.0 8.0 52,0

EMEKIT 0+2.0 12,0 2.0 4.0 18.0
0.5+2.0 154 0 3.8 19.2
1.0+2.0 17.0 4.3 2.1 23.4
1.0+1.0 21.5 2.0 2.0 25.5
1.5+1.5 16.0 8.0 4.0 8.0
2.0+0 2.6 5.7 5.7 34.0
2.0+0.5 26.0 4.0 2.0 3.0
20+41.0 2.9 2.1 42 292

A AR 0+2.0 12.0 8.0 4.0 24.0
0.5+2.0 13.7 3.9 1.8 729.4
1.0+2.0 21.5 11.8 2.0 353
1.0+1.0 16.7 10.4 6.2 313
1.541.5 2.6 5.7 1.3 39.6
2.0+0 24.0 10.0 8.0 42.0
2.040.5 289 7.7 9.6  46.2
2.0+1.0 20.0 12.0 6.0  38.0

MEASHMOEULESEEAN, 4 R
&5 BAP 5 KT R A B A—HBA LS
/EEMEE Y R OHSSER, B FRRAE
AR, BEMEES AN A GHSR
T TR B AUGESURR, T A S S
HHIR , 7SR E X B
2.2 NAA REX R A LEEE LAY
7£ L3R BAP 5 KT WAL IR+, /L3 37
HEAH NAAKRE RN 0.3 mg/L, 72 T, 40
Hu/3 3% KFEH 2.0 mg/L BAP + 0.5 mg/L KT
BIRMT 48 NAAVRE H 0.3 mg/LIEER 0.5

R2 MENAREMWEFBEEQGASEKELE
B
Table 2 FEffects of NAA concentrations on plant regeneration

of embryogenic callus in tall fescue

s il NAA HAEMAALIRR, %
/mg L7! BE BAES m/E 4t
S8 AW A8

wE 0.1 26.0 6.0 4.0 36.0
0.3 3.7 102 2.1 49.0
0.5 39.6  11.3 3.8 54.7
0.7 37.3 3.9 59  47.1
BRSE 0.1 24.5 4.1 10.2  38.8
0.3 2.0 2.0 12,0 56.0
0.5 47.1 5.9 7.8 60.8
0.7 48.1 3.8 5.8 577
EMEIES 0.1 18.0 0 40 2.0
0.3 25.0 6.2 42 354
0.5 27.8 3.7 5.5 37.0
0.7 2.6 5.7 1.9  30.2
AT AR 0.1 18.0 10.0 40 3.0
0.3 32,0 4.0 12.0 4.0
0.5 9.2 11.8 5.9  56.9
0.7 8.4 7.7 5.8 519

mg/L, T AR B A M A R A R A A
S AHEURE, B 4 MK SRR R N — B
2.3 EEWMSUXEERGALEKRE LN
i AV A e R T R
H45,60,75 g/L LR AR 3 b, FE RIS R 241
THOTEBRW AL, REERELOE SHH
% A PURLIR 2 AR M P A A LV RS B RE N vk
BER 30 g/L WIFAR LB R B b O BE 3R, 4
REHE 4 MEAR PN RS AR AR
FASHAGHERFRRBIHBIRE,3 MEE
WREF, UL 60 /L BIBUR B (R 3),
2.4 TRREVR B X BEAE M S S MR B A Y T
Badrs i bR EFATEALAR
HEBIRMKE N 8 ~ 16 g/L W LIE A b
BEATOME 5 R R 1B SN T RE 4R
REEPREA GRS OHREENR, A%
40 AF W4 MR R B S BRI &R
MRS AR EASRE DGHLEmE
TEBAGH B ] 10 o/L BB, 4k 3R 1 vk B )
KRR, MAMNMMREMEMNE I SHER
ERFAEREBERIEE RN 12 ¢/L Bt & H,
B510 g/LMEAKR, MABESEAGE
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Table 3  Effects of high-osmoticum predifferentiation on plant
regeneration of embryogenic callus in tall fescue
i 4 P RAASMR %
R e kg AL fit
el GE MREE G

¥ 30 40.0 8.0 6.0 54.0
45 42.6 10.6 42 574
60 47.2  11.3 5.7 4.2
75 46.1 5.8 7.7 59.6
WHsg 30 49 6.1 0.2 61.2
45 54.0 6.0 8.0  68.0
60 55.1 4.1 14.3 73.5
75 51.9 9.6 3.9 65.4
FWHEIE 30 0.0 6.0 8.0  36.0
45 314 5.9 3.9 4.2
60 308 1.9 11.5 4.2
75 2.4 8.2 8.2  38.8
BIES 3538 30 327 7.7 11.5  51.9
45 36.0 4.0 14.0 54.0
60 40.7 13.0 56 593
75 392 7.8 9.8  56.8

R4 FEMERENBEFEEDGALERBEY
LA
Table 4 Effects of different agar concentrations on plant re-

generation of embryogenic callus in tall fescue

S Bl Tt B AG A BR %
R UL R
/gLt B MRAE HE

w3 8 47.1 9.8 5.9  62.8
10 50.0 10.0 8.0  68.0
12 50.0 13.5 5.8 693
14 41.7 8.3 10.4  60.4
16 2.3 11.5 7.7 615
BHSES 8 57.4 4.3 8.5  70.2
10 62.0  10.0 6.0  78.0
12 57.1 4.1 123 73.5
4 50.9 5.7 3.2 69.8
16 4.0 8.0 10.0  64.0
EMEIS 8 36.0 6.0 4.0  46.0
10 8.8 5.6 7.4 519
12 36.7  10.2 6.1  53.0
14 0.8 7.7 9.6  48.1
16 24.5 1.3 7.6  43.4
AEA 8 38.0  10.0 8.0  56.0
10 46.2  11.5 7.7 65.4
12 37.2 9.8 1.8 58.8
14 35.9  15.1 9.4  60.4
16 2.6 12.8 2.8 53.2

YURHRBLE 10 /LB HE. hk T, FEF
Bt AT R AL, A SR R B e ok
A0 g/ LB H
2.5 SR RS AL HER B LR RN
FER KRB SO R T, 4 MR SRR Y
FREAARFARENRGHATEHEA
HRENEEFE SN, FRERXFEL
BB —Fh ol RERE i , 4 il BF 9T 1t g o i
r I 6 R X TR S S A H R AR R A
BB (R 5)o SHALIEREPIRMO0.5~1.5 /L
FREBRNT 4 MERBF W ERGHEFEESR
— RN BHASH AAALBRYE T A m
TREER T IR, M A O AL S/ B E MR
Gt STR B A FEMK T X1 AR, B TR a8,
R FE TR E R A EEFA,
A A B

®5 SUEFENRNFESBRSEEFEETGEAR
R ERRIE

Table 5  Effects of addition of L-proline to differentiation
medium on plant regeneration of embryogenic callus in tall fes-

Cue

R e BERGHSE %
WH BE Bas B/E A
/gL7! Sy ERHAY AW

FS 0 4.2 9.8 59  56.9
0.5 48.1 5.8 3.8 577
1.0 43.8 8.3 2.1 54.2
1.5 44.0 4.0 4.0 52,0

BHsS o 43.8 6.2 12.5  62.5
0.5 45.3 7.5 5.7  58.5
1.0 48.0 4.0 8.0 6.0
1.5 47.1 3.9 59 5.9

EWE3IE 0 2.5 6.1 6.1 38.7
0.5 28.0 4.0 4.0  36.0
1.0 274 0 5.9 333
1.5 28.9 1.9 3.8 .6

T & A 0 37.0 9.3 7.4 53,7
0.5 392 7.9 3.9 51.0
1.0 38.0 4.0 8.0  50.0
1.5 37.5 6.2 2.1  45.8

3 it

ABFRERFY, R EEBEL LS
B LA B S0 g A SR 2 AP B BB R
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B B0 R A S A A A A R R B R
Fio BAP FEfm £ F MM A E A b b e A
B KT K, B & Bl 0 BE % 3R A5 T 50
B/OHEEMASH 2.0 meg/L BAP + 0.5 mg/L
KT. 7EZAMAREAKE T, £ E NAA F0.S
mg/L, BRAALAFHAEE S, BEFHER
PRZl R TR R LB S W A (L B R B R T
b, L R & BB TG SR G AR TR
RER RN MEIEFRE -k, R R T s 2
AR AR AR AR, OB B 4 0 N RE R
60 g/L FIBAR 10 g/L. BEAh, IR B A B AR
MR GALM A —ERW, — 5 #, FH
BRRREA FA R, B — A, B rH
L8 B A A Sy, X 5 Takamizo THOI45 R —3,
mEFE R —FREEHY), AR E L
MBS AR, EARPR D, BAMEEEHR
WHE™E, FEANAGAAMERE T L
14.3% (530 5 5)F0 14.0% (AT &), 47 51 5 4
WGHA ARG 1/5 T 1/4, BB S XTI
T W45 7R Bt ) B RE S, REAE RERR HH T B EL 4
B2 B A SRR | RS B T
LR LEA, QIR ER, AR T
AAGIRIR B B A R B 2 B kR i
IR, MR R AEE R A,k 1~ 2
KA BIRVE S 2V A TR B
818 2 CRIEARRML) . FEEIILICH , RERG
R EN I SR EF A
WERAMREXRETE, MELRX—HH, WL
WA 3 RIRER T, — B NF TR,
VIE AL G AP R AT RE AR S A 26 A —
RAEX B A A O A 40 A i B R IR K
FTHELMF AR b, st iF S Mgk s e 5,
RFEIEVE A AR B AR 2 LR =
Xl B FRAG B MR A A 4R 4R B A
AT RIERY 4 RS B8R A
B AR A RE A EH B 22 5, W7E BAP
5 KT Bt bt NAA ¥R B @ B 4% £ A3l vk 1
IS, A AERRE XA T, 80 5 a0 8w
AR FEA R EMIES 58 23.8~29.3 1
R REERIERRN ERFEFELER D,
R SRR, R, AN Ee

eI B9 4% £ 4R 175 = A A o5 2 el K1 3R O 5
MR O, ) — R 3 A E A A
AT A BESR R EREAE 3 HE
Py S I A58 A — B AR AR 5, (EL AR A 1%
HARATMCRE S A — R IR A
RAREFARIE (B PR AR LR M, B
ARG RARM, B AL AL RE 1T RETR A
PR I, PR 5 5 2 O an Rl e, AR 4 4 4 R
T AR O BUR A AR AR AR 3 T TRTE B
NEFTEHEHE,
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