J Plant Biotechnol (2009) 36:230-235

Research Article

SO HIMIZEH 2

9! SO0l OIXl= TIBA, PCIB 9 phloroglucinel®] &1}

Effect of TIBA, PCIB and phloroglucinol on somatic embryo
maturation and germination in Japanese larch (Larix leptolepis)

Yong-Wook Kim - Heung-Kyu Moon

Received: 6 June 2009 / Accepted: 3 July 2009
(©) Korean Society for Plant Biotechnology

Abstract  The effect of auxin transport inhibitor (TIBA and
PCIB) or auxin synergist (phloroglucinol) on somatic embryo
maturation and germination in Japanese larch (Larix leptolepis)
was examined. The addition of 15.8 mg/L. ABA+5.0 mg/L
PCIB showed most promoted the maturation of cotyledon
-staged somatic embryos (177.7/90 mg ESM). In contrast,
with treatment of 5.0 mg/L PCIB or 5.0 mg/L TIBA, no so-
matic embryos were obtained. Considering from this result,
PCIB or TIBA alone could not substitute for exogenously
supplied ABA for maturation of somatic embryos. In the test
of below concentration of 5.0 mg/L PCIB, the highest results
were recorded in 15.8 mg/L ABA+2.0 mg/L PCIB (109.3/90
mg ESM) or 15.8 mg/L ABA+5.0 mg/L PCIB (103.7/90 mg
ESM). However, 5.0 mg/L phloroglucinol (0/90 mg ESM)
or no ABA addition (3/90 mg ESM) had little influence on
somatic embryos maturation. In germination study, the
highest frequency of plantlet regeneration obtained from the
somatic embryos which had matured on 15.8 mg/L ABA+5.0
mg/L PCIB (67.9%). However, either 5.0 mg/L PCIB nor
5.0 mg/L TIBA resulted in obtained from plantlets.
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S5 SETAH2 Al 7HE de] o] 8 HL
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5 U2E2 A dast, 85 WA g
o BF L AREE 2 A 1 ARFA (Rt 8
& Holz @Al Utk (Y2, 1995). B SE] o
eh EdE Aol & A7 Kol dAT g SEHE AL
2o w2 AYike & Qlok olet Fe SHE357] S8 =
A 7ee S FEANAL diHA o] AAEAL 9
<8 25 AA =z Y-S o] &3t A=A Aol &

2} Bonga (1985)7} HYH4 (L. deczdua)_J vl & (female
gametophyte) £ 2] 0 2 R WY =4S AFo2 F=3
0|22 L. laricina (Klimaszewska et al. 1997), L.xleptoeuropaea
(Lelu et al. 1994), L. occidentalis (Thompson and von Aderkas,
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= FQ Q9lo] =t} (Find et al. 2002). whaha] HjEFAY 2 2]
Wel olzjgt WA SAIF 24 JAAT= FSAR
A7kste] AAzuf B8-S B golstA & dart ok

S} A2 skl 2,3, 5-triiodobenzoic acid (TIBA):=
Nordmanns ZU-5-2] A A 3E8)] HAYA| o G&51% S (Find
et al. 2002), Chen 5 (2004)2 Oncidium® @Z2] AHAZ
FE Azl @AYo At ol Harskal Qlk g
o2 25 9] 312 A129] 2(p-chlorophenoxy)-2-methylpropionic
acid (PCIB)+ Brassica juncea® AXEAMH[OFA] vjdd &
& ® 3}l Q1L (Agarwal et al. 2006), T3} Liao 5 (2008)
of W2 7}EB|UREFl Picea morrisonicola®) | A X
o 9% AJo]= PCIB @ TIBA A2]& 2wl 29] A
Ao Ak BTAAS Bae T 9lo] e Alze} A
AEo) wAzte] W BAVE S-S o % ork v

o £ AXlsynergist2 &2l phloroglucinol®] 79 Find
(2002)¢]l ©]5}# o] &2 -5 Nordmanns 1 UH-9] v g
2o H7F Al 2AFA S SO AA sl 2
2 AF o]FojA A ¢SS Histal 9lo] PCIBo;
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L AR TIBA 4 PCIB %Etg H7F R SAVESAl (sy-
nergist) ! phloroglucinol-S % 7}3}¢] J

Hl 3L B 2ApstQlom 5k AT 7 A oA
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Gage) MRy D5 9 % 35 9
S FUFERIAE U dds 22 AU 7Y
2 w470 A A PR S
LolHe H2 29 A YA EE S48 24
A7) Belstgon, B SR AR WA 0%
ofere® 187F Ael F 2% NaCIOZ 108AE HA3H

0o wEReR 4 ARt

i 22 S =2 98] LM (Litvay et al. 1985)H] %] &

° o1 2.0 mg/L 2,4-D, 1.0 mg/L BA, 1,000 mg/L
L-glutamine (HH A das T H7h 9 3.0% sucroses A7t
ST 0.4% gellan gum (Sigma)S H7FA| A HHaguj R
2 W0l AR FAUY visH] &2 sed
2~ (Feather, No 11)& 0] &3}o] A5 FH T o] FoF
ou] Wjohe 25:1C, Qao)A] 85 E< AR e WAL
2k glo] 3= ]l

oj< Hg E1 L3 A R R o] ZAlL 2o oF

= Rko o] LM HjA] o] 2.0 mg/L 2,4-D, 1.0 mg/L BA,

,000 g/L L glutamine %! 2.0% sucroseS & 713t Hj A o]

253 A S 2 Aiel g sto] AAMEuf frEo] Badh =
oA FAo] o] FolfH.

—_

A& 2541 C,

HMMZR =

v A 2 A8 KLM H R o] 250 mg/L L-glutamine, 250
mg/L casein, 0.2 M sucrose, 15.8 mg/L ABA (H] A %ﬂd\_%
T oz J7h 7F H7HE A ufA] o] deEui g &
cm 27]9] o] E (Whatman)$) = 90mg A E7} Eﬂﬂ
3ml B NzdgHE Zote & AFHZE o] &3}
of OF 527t HA A vk A AT o vy 240
el FolZE S 0.6 % gellan gume F7Fek vl A]off %
Sh= Ao AAZHjE SAAF . sjFRAS 25+
1C, ghaoll A 8527 Q22 w29 w3k glo] A
GO 2 o|Fol it 5417<l PCIB, TIBA 3 A4
A phloroglucinol &} &= A 2lof ot AA|xZuf =
aE v wal7] Y3f 158 mg/L ABAE tjx+&2 A4
3}a 5.0, 20.0 mg/L Z+Z+-9] PCIB ¥ TIBAE ABAS} &3}
S =07 U o (Table 1) ESH 241 synergist
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Table 1. Effect of PCIB and TIBA on the maturation of somatic embryo in L. leptolepis

Treatments (mg/L)

Cotyledon-staged somatic embryo production (no./90 mg FW)

15.8 ABA

15.8 ABA+5.0 PCIB

15.8 ABA+20.0 PCIB
5.0 PCIB

15.8 ABA+5.0 TIBA

15.8 ABA+20.0 TIBA
7. 5.0 TIBA

AN

62.74+4.5%
177.7£10.5
30.7£6.7
0
40.7+10.4
27.3+4.8
0

* Mean£Standard error
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Table 2. Effect of various PCIB concentrations, phloroglucinol (auxin synergist) and on the maturation of somatic embryo in L.

leptolepis
Treatments (mg/L) Cotyledon-staged somatic embryo production (no./90 mg FW)

1. 15.8 ABA 83.0+10.2

2. 15.8 ABA+1.0 PCIB 60.0£15.1

3. 15.8 ABA+2.0 PCIB 109.3+13.0

4. 15.8 ABA+5.0 PCIB 103.7x16.5

5. 15.8 ABA+5.0 phloroglucinol 40.7£2.3

6. 5.0 phloroglucinol 0

7. -ABA 3.0£1.7

* Mean+Standard error

Table 3. Effect of various PCIB or TIBA concentrations on the germination of somatic embryo in L. leptolepis

Treatments (mg/L) Shoot (%) Hypocotyl (%) Root (%) Plantlets (%)

1. 158 ABA 56.345.5 86.245.7 61.8+1.9 48.842.8
2. 15.8 ABA+5.0 PCIB 88.243.4 93.5+4.5 79.2+6.3 67.9+6.5
3. 15.8 ABA+20.0 PCIB 46.8+18.2 97.5+2.5 75.949.2 39.7+14.1
4. 5.0 PCIB 0 0 0 0

5. 15.8 ABA+5.0 TIBA 53.545.6 93.246.8 20.1£2.7 12.3+0.8
6. 15.8 ABA+20.0 TIBA 61.3+17.6 97.4+2.7 71.3£2.5 51.3+17.1
7. 5.0 TIBA 0 0 0 0

* Mean£Standard error

2] phloroglucinolE 5.0mg/L- g == ABAS} FZ A 351A
U e dEom A2 (Table 2) sho] A A EH) WA A
FEAF L 94 synergist®] A7HEAE W)Y 85 F
AR A ES SAHES Wm W 2T

M ZHf ZOF

NE A2l gee) AA L ol
2 z2Aksb] 98] 2 Aele Mgz oY fx
H AGEA AA S FEejste] LLM iAo 2.0%
sucrose 2 0.4% 9] gellan gum-S 713t drolulj 2] )= 3
o=z ujokstyl HPO} A& 2521C, 18/6 715 7}
A FzA (50 (Em’s” , Philips, F40 CW, 40 watt) 3}o] A
65 vt & Alx 59 7| #3ks 2 AEA AEES
2 AYFI T (Table 3).

PCIB 59| 324

I}
=

Py nE

ou

SMF (auxin antagonist)X2(0l| 2[gh HAM ZEH} F= 23}

S 12 PCIB @ TIBAA 2o w2 A EH) S &3t
of Wt AoE Ho)o] AN EH] HELE 158 mgL ABA+

5.0 mg/L PCIB 2] 5L (177.77]/90 mg ESM)ol| A Urehyto.
™ 15.8 mg/L ABA+5.0 mg/L TIBA 2T (40.77)) Eri=
A o} PCIB A7} A TIBARTH: ©]2 §37}A9 Ao
2 Yehdt} (Table 1). 221} 5.0 mg/L PCIB &2 TIBA
o= Ao tol M AgEAY AA e A fEy
Al eFok ABA H7F Qlol= L vt AE yERLEA] ok
A"t 15.8 mg/L ABAQ} Al 71 A] AlA 2u) Ay F 3}
Lo Aog wol Uojo] AL WAyol ABA
Wt B2AYe & 4 ok HohaLE (Pullman 5.
2003), F7]HttAYF (Kim et al. 2007) 2 @4 (Kim
et al 2007)59] AG5E ANEH = Ao]E ABA H
7he oAl Aor HudHd Qe 2 AdoA=
PCIB 5.2 TIBA d7beths ABAH7}7} o] E0]7l 2
F oA AT SERAG AN T AL 9
g2 A% 9] PCIB Y TIBA &3}of tfdt B chofsty
Oncidium®] PZA o Z2HE AN Zv] G= Ao 0.05
€} 025 mg/L TIBA 7t 7 =2 AA =z dA&S
B3} ¢l (Chen and Chang, 2004), Agarwal 5 (2006)
2 Brassica juncea®] W AR ZEE A A Zul BFAYA]
% 10 mgL PCIB A7b2 7b4 =2 wrlgo wus)
ool AHE SEE o3t F AR BrlaTts

Skl It} 3 Nordmanns J 2] A Al ZHj
= TIBA @ PCIB H7}2 =2 95282 B1s}
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Fig. 1 Comparison of effect of TIBA and PCIB on somatic embryo maturation in L. leptolepis. These pictures were taken after 8 weeks
in culture. a: 15.8 mg/L ABA; b: 15.8 mg/LL ABA+5.0 mg/L PCIB; c: 15.8 mg/L ABA+20.0 mg/L PCIB; d: 5.0 mg/L PCIB; e: 15.8
mg/L. ABA+5.0 mg/L TIBA; f: 15.8 mg/L ABA+20.0 mg/L TIBA; g: 5.0 mg/L TIBA; bar=1.4 cm

(Find et al. 2002) =Zof w}a} thi 2po|= KoL} g4
FO A7 fEleh A EHe Ao R Bl v g
SAA b Al JAEAS B3 B s = Choi 5 (2001)
7t ez a] o] AA e G= 9 f=E A4 9
el B3E AAlste, E3F 4o AGHHAR
] A ZE 9% Al 10 mg/L TIBAZ 7} Ao 1 &
] 9A3] AAE QI 2.5-5.0 mg/L2] FHEo AL AA
L 7F A Al A | AbdA o g dgo] B glont
FH= FoHFHE Hol= tha 7P A UL Hast
Qo] TIBAFZFRE HE =59 AA2u) FAY o] {2
Zl wke ol Ao Z Holth
B Aol Ao A% 158 mg/L ABA+20.0 mg/L PCIB
TIBAS] X7t&2 WA= ANz Fei= A
te = Zol7F g3 1 3717} 2o 5.0 mg/L PCIB
TIBA H7htoll A= AGTEA 9 AA 2zl = of
P S0l AA A Em A WadE 2] g of
Tk A A Sk AR QL A o] oy
HAY (Fig. 1)
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¥ 19 235 E|& 15.8 mg/L ABA+5.0 mg/L PCIB
A2 7F AAZu Fof aatA el Ao R FQlo] FHof
PCIBE 1.0,2.0 9 50 mgL S =8, 721 SAA25A Q)
5.0 mg/L phloroglucinol& T& &2 158 mg/L ABAS} &
3 2] @) 5to] PCIBS} H) TBHAT) (Table 2). 3 20] 4 Hi
vpe} Zro] o) AHZo) SEL 100374 Az G
=5 29l 15.8 mg ABA+2.0 mg/L PCIBoJ A 7} =9LS
™ 15.8 mg ABA+5.0 mg/L PCIB (103.771)8] A 2]+2} H]
23t A2 Bl g LA14HSA ¢l phloroglucinol
£ ABASH B A9 40712 AxsA ehitow
5.0 mg/L phloroglucinol *] 2] A]of|= RFH A Q] A A L u]
= As WA ke £ ABAS] H7b §-50 ulet

Fig. 2 Comparison of effect of TIBA and PCIB on somatic
embryo germination in L. leptolepis. These pictures were taken
after 6 weeks in culture. a: 15.8 mg/L ABA; b: 15.8 mg/L ABA
+5.0 mg/L PCIB; c: 15.8 mg/L ABA+20.0 mg/L PCIB; d: 15.8
mg/L ABA+5.0 mg/L TIBA; e: 15.8 mg/L ABA+20.0 mg/L TIBA;
bar=1.4 cm

I fFege & AolE Hile=d ABA 737 o A
307H94 AHEH FEE 158 mg/L ABA He|prct @

A Az ATE K o] (Table 2) & 1949} upzt7 A &2
ABA H7H il AMmu S Ao BHolet
= A& HojEo LAIA45A|2l phloroglucinol 3 7} & 3}
of it AFEI= uf> =5 o upE xR f=
gl 22)0] A9 24D W NAASF 22 2AH7171 2 as)
ARk G717k £A41 H7hs WA o) FA DA ol A
AN JsTA R A Alol= 2| 25T (exogenous)
o] LAle ¢ o|AF W@ ko ujErAZ 2 Yo ZA)
St Ql+ Ul A(endogenous) 24102 Q13 23|78 AHA|
Zuff Aol A AIE HTh o] ZE F 19 158 mg
ABA+5.0 mg/L PCIB (177.77])9} & 29] 15.8 mg ABA+5.0
mg/L phloroglucinol (40.77])2] v o)A A4 A7} A
Alze) TS A5 o] folt}h E3] 5.0 mg/ll HE9
o= PCIB, TIBA ¥ phloroglucinol & 7} Alol&= A AT
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Aol AMZ= A3 FEEA ket obvkE 5.0
mg/L o]} g A= AAZE Gl 232 A

AH7F IZE & 4 ST} (Table 1,2).
FSAUF M| [ MM EHS| Lot

9 TIBA H7}2 S5 A A EZH]E o}
Nz, shl%, H2RE U ABAATE 59
A=E Z.’:/\}BP Ao 2 158 mg/L ABA+5.0 mg/L
}Z} 88.2, 93.5, 79.2 W 67.9%= 7}A
= Hon o= & 19 o A A|H)
SESE ol AT QN BT J27 158
mg/L ABA EP%X%FJ?J MEA A 3he (48.8%) H]aL
Al Bl 2o 228 Ho] 50 mg/l PCIB H7t2 AAS
AAtA S AAzH F=8 T oby Pt Ahe AEA A
sy} o A A EH] vro} FATIA] IS v = AL

fu

& o= Sk Al v Hoto] JFE mA = FEAIFOl
3 B 1= Choi 5 (2001)2 TIBAES A g|slo] 32415
7F A7 v Aol A AP A A 2 2R E g ot
AlEA oA Alx 9 el Yot dxsd 9 fasd
92 dAste] Bt E ddE = FA4S Haon
Aoo= Alx E eyt gle AEAe YR V)4
Hohar Harskal §lo] Al H7bel RS A&

Hlh

i 22 o 2 BE AA 2] frols FHAFY
A& o AAZ] FAgo] FXHEE st on o]

o Bt At olv] Y sFollM A AT (Chen et
al. 2004; Finf et al. 2002). £3] Y49 FAS 1
ABA+5.0 mg/L PCIBO| A 7}4 =&
=7t 7V 3k o (Table 1,2) =
R T AOR Kot A2
Ao 2 M iﬂ*ﬂa‘?ﬂﬂ FE7F HS 404
‘]

ehytet. 97 TIBAS] A% ABAS 7] w} A= A
Al Zuf 2 47} 18] &4 9o} PCIB 7} TIBA Xt} &
W &7 9)E oF 4= 9l 24145719l phloroglucinol &
7L AE Az AME S5 S8 Ho] Yo%)
AR E A LA S Aalsls PCIBIE B o F
Aow ARAE 4 9tk EF MM T wol A%
15.8 mg/L ABA+5.0 mg/L PCIB ] 2] Lo A S-al ¥ A =

HHOM M w2 718 dAE H AEA dEes B
27| AR AN EE fFE7h 25 AEA] A= o)
T 2 AHEATE dee EoiE
oo At FEHAA AR IHIEO] HA EH)]
TS DAt yoprh S 24 EA PR ofY
et AEFT AdAole Ef 282 5 e Aotk

)

SAEY Az HAY B dopo] A= FEAIA
(auxin antagonist) (TIBA ¥ PCIB) &2 2-AlAF5A| (auxin
synergist) (phloroglucinol)®] & I}& ZA}SFE T A A Zuj
HHAY vl 15.8 mg/L ABA+5.0 mg/L PCIBS] ZH7}A|

74 whe Zpod kA o A A Eu) (177.7/90 mg ESM) &%
7} 7hs3 R 24 5.0 mg/L PCIB or 5.0 mg/L TIBA #7}A|
o= AAZUZL A3 AT oksreh o] Ak A4
Zuj S )54 PCIB 52 TIBAS) G5 A gho
2L olET ABARYL B3 Wadole: AL AT
t}. 5.0 mg/L PCIB ©0]3}9] H & H|mA oAl 15.8 mg/L
ABA+2.0 mg/L PCIB (109.3/90 mg ESM) 32 15.8 mg/L
ABA+5.0 mg/L PCIB (103.7/90 mg ESM)&] A &L A 7}
& =& AAMEZE fEsE E‘”‘E} a2 5.0 mg/L
phloroglucinol (0/90 mg ESM) &2 ABA F-H7} (3/90
mg ESM)ol| A= A Al L uj “““ELW} A9 glaich AA
Zoj o] WolAdo s 7MY =2 AEA [ESLS 158
mg/L ABA+5.0 mg/L PCIB (67.9%)9] ] tojlA] thebt
uhE 5.0 mg/L PCIB &2 5.0 mg/L TIBA X2 &
AEdRRE s A2 A8 AsEx o

T2, 1995 G Aof 7t g S A L 7]+

FA AT, 1992. =54 pp 14
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