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Induction of Embryonic Calluses by in vitro Culture of Immature Zygotic
Embryo of Pinus tabulae formis

MA Li-yuan' ,ZHANG Ying' ,SHANG Fu-giang"* , YAO Rong-sheng® ,CUI Jian-guo
(1. College of Forestry,Shenyang Agricultural University, Shenyang, Liaoning 110866 ;2. Liaoning Institute of Forest Management, Dandong,
Liaoning 118002)

Abstract: Effects of different developmental stages of immature zygotic embryo of Pinus tabulae formis and different
combination of plant growth regulators on induction of emvryogenic calluses were studied. The results showed that the
optimal time of sampling the immature zygotic embryo for induction of embryogenic calluses in Shenyang region of China
was around 10" of July;and when DCR was adopted as the basal medium,combination of low concentration of KT and
high concentration of 2,4-D was favorable the induction of embryogenic calluses. The highest initiation rate was up to
88. 3% on DCR medium when 2 mg/L of 2,4-D and 0.5 mg/L of KT were added.
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Ab3E, Bl WPM—+ZT 0.5 mg/L~+IBA(0. 05,0.10,0. 15,
0.20.,0. 25)mg/L, AR 10 i, B 10 MEHAZEZX
Bt 3 REE IS 8 A5 A HAESUR .
1.2.2 AR$EESR  HHSF AR, AR SR A
et 12 4Ab3E, b0 IBA 5355 7 S4b3, B 1/2WPM
IBA(0,0. 1,0. 2,0. 3,0. 4,0. 5,0. 6)mg/L,IBA+NAA %
F 5 ~4b3E LB 1/2WPM-+IBA 0. 5 mg/L+NAA(0. 05,
0. 10,0. 15.0. 20.0. 25)mg/L, HEHUK a7 L BY
% 1. 5~2. 0 cm FYZEB RN, AL BLEERD 10 R, B 10
AR, 3 IREE TR E NS 6 IR ARICR .
1L.2.3 JAMEMRPER  HHLS B UA R e
7 R SR IR, 3 A S AR B AR A R R B Vg
RUWH Lk E L THRARD (500,667.1 000,2 000
mg/L) &l 3~5 min 5 HEHARKAKEWNF EHLH
AR, BALTE 300 BR,3 IREE . AAEREMRKE30d
J& VA I 28 L LA A R AR AR SRR R AR S
L2.4 AMIESYIRAE TN RS EARSOR L3

S EWY by SR (SR RN T 2= R [ i SR 28 2
B AR A A E R IR ROR e R BE O A
MR IE P35 5% = S 50 45 % 6 J AR fd ot i) 2 Ak 7 BY AR
3~4 cm A% B AHUHF 4 3K AF 43 ) Bk 2R ¥R BE IBA (1 500
mg/L) . NAA (1 000 mg/L),IBA+ NAA (1 000 mg/L+
1 000 mg/ 1™ 7E¥#5 3 2% (667 mg/L) ¥ ¥l 3~5 min,
DIKE MG T HR, A 300 #k,3 IREE ., WEHA
RREL.30 d J5 I8 2 5% 2R BT 4 v AR AR R A A b
AL
1.2.5 ¥EFEAM HABEEAEFRIRER 23~25C,
25 S HXHREE 60%~70% , G HREREE 1 500~3 000 1x, A
HYGHE 12~14 h,
126 GHEBR SH. BRTERSNERNEH
667 mg/L FIGERIEBEEE RA T B A GERKE)
WL bR 10~20 cm B, B AN FREK, K & 35~50 cm
At 2~3 AN IAIRASE At BIVRT s [FA L REA
2 BREHW
2.1 KB ) o i 2 M 1R TR R ) 5 i)

HMEARLEFE 3 min ¥5 YR 53k 86.7%,5 min {544
RHy 50.0%, 10 min F A& 6. 7%, {H I ZF 32 0 72 FE 1A
76.7%,7 min 35 4 F Ny 23. 300, K 2 5240 B, 4b
PRRCR B, KEBCRIF DGR D,
% 1 HgCl, 4b 2 B 18] 33 S E I B R R

REmiE AR WREFR BRE ZHER ZHEER
/min /A /A /% /A /%
3 30 26 86.7a 0 0
5 30 15 50. 0b 0 0
7 30 7 23. 3¢ 0 0
10 30 2 6.7d 23 76.7
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2.2.1 FARRCDIAERHEABRIEM R
Fixt ZT W BER) BN . FEI 0 B Pk BE TR L N,
ZT WA R A RS RO A T ER e o (R
FER R B —sE B IR TR T Reta s, “HrEiE e
ZT 0.7 mg/L i, 38 FEBCR T 1 o B AR 45 “A o )"
W7 ZT 0.5 mg/L i FRBLFRAE; T “AL i i 3 TR AR 72
ZT 0.5 mg/L iR JHRE BRI (R 2).
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WL WMEEE WL
A A

/mg+ L1 PR M ZERE M@ ZERE M ZERTR

0.1 175.33d ¥4k HDH: 172.00d #esk HDH: 198.33d w4k ML
0.3 350.00b ¥4k MM 355.67b Wk MM 425.67b k&G i
0.5 443.67a % RDH 500.33a 4 EoHDH: 549.33a W& B4
0.7 493.67a sk M 447.00a IRZL 40 426.33a IR A0
1.0 308.33c k&K 40 286.67c IRZL ZETY 282.00c ZIfn 45

2.2.2 7T 5 IBA FlAf# R XHAE B S SHRCR 5 R
3,7 ZT e E 5 0.5 mg/L,IBA & 0.05 mg/L
At WA 5 2 Bl 508. 67 A, it vk 4k R T, 2R Y
IBA Y& R 0. 15 mg/L B AHEFE ZF$Ch 641. 67 4>, it
R I R BT, ZE80H: 5 24 IBA ¥R 0. 20 mg/L B i)
HEBE TR 488, 67 A, I EIRER R &R IT, 2540 . 555 4
IBA Y& R 0. 25 mg/L B A HEFE ZF 4R 438. 67 4>, it
W& R RETTH /N, IBA ¥R H 0. 10 mg/L W5y
BR BT HE B 2R B0CR 652. 33 A, S FH AR BN 6. 52 %,
It HiE HoiH:, i ik 2% .
%3 ZT 5 IBA B&ERMES I E S EENORm

ZT+IBA/mg + L1 b btV L 320! ERH
0.540. 05 508. 67 ek I HDH:
0.540. 10 652. 33 ek I HDH:
0.540.15 641. 67 Wk I BoH:
0. 5-0. 20 488. 67 RE R ERTT EIES]
0.5+0.25 438.67 W FKRTF EIEEN)

2.3 AERZXNERRE ARG

2.3.1 IBAXREHAERMEN YEEHE BAKE
29 0 F1 0.1 mg/L B, “duBl "0 1 A AR AR IS, X4 IBA
WEE R 0.2~0.3 mg/L B, 4 R 34 5 18.6% ~
21. 0%, B R IR Bk 3] 1.67 ~2.33 4, K 0.12 ~
0.27 e, IrAE MR ¥ A1 55, 24 IBA ¥R A %] 0.5 mg/L
At AR IKEN T 61, 3320, AR MR BGLF] 4. 66 2%, 1R
K4 0.25~0. 41 e H AR S FR, IBA ¥ R 0.6 mg/L
AL R R I A AL AR BREE, B EENER
REFE R IBA YRR 0.5 mg/L(FE 41,

2.3.2 IBA 5 NAA Bt & {# F xR0 1 AR AR i 2
WAERREFRIE N A IBA 0.5 mg/L Af, NAA ¥ B
0. 10~0. 15 mg/L AYAbBERSIR 4T, AL AR IA 67. 3390~
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72.67%, 4 R BB, M NAA K Bk E in K #)
0. 30 mg/L i, R FABRAGHA S MR NS (R
5,

F4 IBA Xt B &t B B R0

NAA(1 000 mg/L) B 2.4%, J IBA (1 500 mg/L)
1.3%, % NAA + IBA (1 000 mg/L+ 1 000 mg/L)
1. 1% , 2R FH Mg ] LA K B R A 77 LA

RT FRERFEIWMA FPERZR

IBAYRE/mg« L1 AR/ BHRREY & R/ em R

0 1. 00f 0.7 0.02 4
0.1 6. 33ef 1.0 0. 02~0. 06 a4
0.2 18. 67de 1.7 0. 06~0. 18 740
0.3 27.00d 2.3 0. 12~0. 27 a4
0.4 52.67b 3.3 0. 18~0. 35 SFK
0.5 61. 33a 4.7 0. 25~0. 41 SRR
0.6 37.67c 2.6 0.15~0.31 S E/G
#5 IBA S NAABEERMNAEHERNEM
IBA+NAA HRR BRRARE R o
/mg e+ L1 /% /% /cm
0.5+0. 05 60. 33bc 4.33 0. 28~0. 43 AR
0.540. 10 67. 33ab 4.67 0. 27~0. 45 SRR
0.540.15 72.67a 5.33 0. 30~0. 46 SFK
0.5+0. 20 57. 67c 3. 67 0.22~0.27 A /NIGHB
0.5+0. 30 36. 33d 2. 67 0.06~0.12 A KRAGHL

2.3.3 WEENBEBERBRAEN E—EWEN,
Rl E R VR B T, 3 AN AR A Y AR AR B0k
WREHEMHE LT RE TREMOEE, B EREE N
667 mg/L BF“Hr L3R YA 50 R R b RS 25 A
98.5%.98. 6 %0 F1 98. 6%, A MR 2R 43 Hl Ky 98.7%.97. 6%
1 96. 7%, EARAR BB 32. 5.30. 9 F135. 7 45,3 -
FREAEARRASHRBE AR Rk, B &R THE 34
WRERXTIR(ZE 6),
x6 BEENEFEERLRNIE
R AbH/mge L1 MRAERKRE/d BIER/% ERR/Y EBHRREY &

“HrEIa” 500 15 95. 2b 81. 3¢ 26. 2b
667 17 98. 5a 98.7a 32.5a

1000 18 92. 5b 90. 3b 21. 6¢

2 000 21 91. 5b 89.7b 15. 4d

0 32 35. 6c 1.3d 3. 5e

“UasaF)” 500 16 94.5b 82.7¢ 27. 3b
667 17 98. 6a 97. 6a 30. 9a

1 000 19 93.7b 91. 3b 25. 5¢

2 000 20 90. 2b 84. 2¢ 18.6d

0 31 33. 6c 2.0d 1.7

“Jbpi” 500 15 89. 5b 85. 3b 31 5b
667 17 98. 6a 96. 7a 35.7a

1000 19 90. 3b 86. 0b 21. 5¢

2 000 22 88. 6b 84.7b 15.3d

0 34 31.7c 1. 3¢ 2. 3e

2.3.4 ARAEMRFEFYBORA JRIMERBCR hR7
A3 A EL RIS BE AT H AR AR [ 5, AR AR R
MEHRRE R TE N, HP 3 mAiERERL
AR R BRI 17 d B SNEE A HSE 10 d
Fedn BRE WAL 15 d ey . AR 92.600~98.8%0, 2
EFRTHELE, SHRRERZE .k 30.9~35.7 4. W
B 1A, 1 L R (667 me/ L) RAA 0.12 J6, A

AR RER  ERE EHRR

A WRIme L wid % % sk
“Auki” A IBA 0.5 35 - 6l.3¢c  4.7c
IBA+NAA 0. 5+0.15 32 — 72.7b  5.3c
RGN WHE 667 17 98.6a  96.7a  35.7a
IBA 1 500 27 66.3c  70.4b  22.7b
NAA 1 000 29 63.4c  73.1b  24.6b
IBA+NAA 1 000+1 000 27 75.9b  76.4b  28.8b
K0 39 34.6d  1.7d 4. 4c
“Wimda” KRN IBAO.5 34 - 62.1c  4.2¢
IBA+NAA 0.5+40. 2 33 - 69.2b  4.9c
REI WWEK 667 17 98.5a  98.8a  32.5a
IBA 1 500 28 66.3c  73.5b  20.4b
NAA 1 000 30 6l.3c  70.7b  21.6b
IBA+NAA 1 000+1 000 27 75.7b  75.2b  25.6b
K0 44 27.6d  4.0d 3.9c
“hre” REHN IBAO.5 34 — 65.0b  4.0d
IBA+NAA 0.5+40. 2 33 - 68.8b  3.7d
RGN WHE 667 17 98.6a  92.6a  30.9a
IBA 1 500 28 62.6c  6l.0c  18.7c
NAA 1 000 25 60.0c  62.7b  20.3b
IBA+NAA 1 000+1 000 24 66.0b  65.0b  23.8b
&0 45 35.0d  3.7d 3.2d
12 ¢ T

= %% o
s Bl BERESEKERKLER

Fi 0.1% HgCl, &b P8 4 {4 3% B K 5 B A] 7 min,
AR TE R B G R 3k WPM A TS 30 g¢/L+ BB
4.6 g/L+ZT 0.5 mg/L+IBA 0.1 mg/L+ GA, 0.5
mg/L, 3458 6.5 5. W B R &S 4 AR Wk B 667
mg/L, 4 H & 92.6% ~ 98.8%, B 4 0.12 JG, X K
NAA-IBA(1 000 mg/L~+1 000 mg/IL)f#) 1. 1%,
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