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Regeneration Ability in Germplasms of Perilla frutescens
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ABSTRACT : The establishment of an efficient protocol of plant regeneration from leaf explant cultures of
Perilla spp. is reported. Regenerated shoots were obtained from leaf explant cultures on solid MS medium
containing different concentrations of cytokinins and auxin. The effect of cytokonin and auxin differed

depending on each acession. The combination treatments

of high level of cytokinin and low level of auxin was

more effective for plant regeneration in Perilla frutescens. The best concentration of sucrose was 3% for
regeneration. Of spermidine, spermin and putrescine. treatments, the most effective treatment for plant

regeneration was 10 mg/ spermidine.
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Table 1. Effects of BAP and TDZ on shoot formation in Perilla frutescens and Perilla ¢rispa accessions.
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No. of shoots

FGR BAP (mg/ 0 ) TDZ(mg/ 2 ) LSD.05

Line 04 05 10 20 40 01 05 1.0 20

Kocf 3 00+00 00+00 30+00 20+04 0501 25+0Q07 0000 M 00 £ 00 116
Kocf 7 1001 21x03 M 16+04 00200 24%15 23+09 98+02 15*00 1.20
Kocf 11 00+00 12402 30%02 18+02 0000 18%02 23+04 12*08 0000 067
Kocf 14 00+00 2305 M 00+00 0000 1907 2406 26*03 10*02 088
Kocf 17 0000 10x02 30x00 M 0000 18*02 14%02 32x05 00X00 1.01
Kocf 19 00+00 20+03 30+00 00+00 15+07 14%07 12+01 18% 08 0602 073
Kocf 21 00+00 00+00 17%15 10%*09 00400 00+00 0000 0000 00x00 07
Kocf 25 00+00 13+04 24+00 00+00 00400 35+04 07x01 08+*02 0000 1.10
Kocf 27 00+00 22+04 22408 00+00 00400 25+03 05+£02 48%*08 00+£00 092
Kocf 28 0000 24+08 30*+00 00+00 12403 1202 15+03 34=* 02 13%x02 0.81
Kocf 31 0000 40x03 M 00+00 00+£00 35+02 20+06 48%05 0801 110
Kocf 35 00+00 12402 21x02 M 18+03 26+03 1103 21*+18 03£01 0.81
Kocf 39 00+00 18+00 17*02 00+00 1504 27%02 03*01 M 07 £03 067
Kocf 47 00+00 10+00 30+04 12+12 17+£00 13+05 13%x05 28%*05 30£00 060
Kocf 43 0000 22x01 M 00+00 15+07 28*+03 10x01 38%x18 00%00 112
Kacf 53 00+00 12+02 20+03 00+00 18+02 15+07 13+02 54*Q6 13+406 093
Kocf 55 00+£00 00%00 10*00 20+00 13+06 09%+02 30+t20 00*00 00£00 09
Kocf 63 00+00 10%02 24+00 00+00 14+03 08+02 1203 46+07 20%* 07 118
Kocf 66 00+00 25+07 16+00 16+00 00+00 64*15 83%x09 98+*02 75+00 1.20
Kowf 4 00+00 34%04 23%+10 23%05 0501 12x02 21%18 11x03 20x18 182
Kowf 6 20+00 29+01 11%02 13+09 004£00 23+09 1805 3007 22%17 123
Kowf 7 21410 34+24 25+12 15+02 02401 21%x00 42x11 24%10 09*00 156
Kowf 9 00+00 21+08 1504 29+09 06+01 10x07 39%x20 23*02 21+15 212
Kowf 4 0000 18+05 23%12 2002 00+£00 23%+03 17+06 21*03 1102 098
Kowfi2 0000 1304 M 58+05 04+01 00+00 49+20 4002 40*28 355
Kowf 17 00+00 00+00 00*+00 08+04 0000 90*00 0000 00*00 00£00 027
Kowc 1 00+00 00+00 00+00 00*00 004£00 10*01 20*00 13*06 10% 01 043
Kowc 3 00+00 06+01 15+08 10+02 00+£00 10*00 14%x01 20*09 00+00 099
Kowc 6 00+00 00+00 00+00 06+03 00+00 00*00 0000 10%01 00£00 041
Kowc 8 00+00 00*00 35%15 15+02 0000 08+xQ 15x07 M 25+21 339
Kowce 9 00+00 0000 00x00 M M 0000 3014 M 00+00 1.09
Chef 15 0000 09+08 11+07 00+00 44+21 68+30 00X00 56+34 23120 273
Chwf 4 00+00 07+06 00+00 31+20 34+28 24*03 38%x26 07+07 3025 258
Jawf 3 00+00 00+00 24+24 00+00 00£00 07*04 15615 0404 18%10 1.68
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Fig.1. Effect of benzylaminopurine (1.0 mg£ ) and thidiazuron (1.0 mg& ) on the regeneration of shoots from
collected lines in Perilla frutescens and Perilla ctispa .

Fg. 2. Shoots regeneration of cultivar and weed type on
MS medium containing TDZs in Perilla frutescens .
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Kocf 47 (3=57, A 3: dehd= &%), Kocf 66
G2 A ZLE AN E dYeR B A
Aol A3 24L& g¥etr] Y3l MS (Murashige &
Skoog) HIA| oA cytokinin® <! BA ,TDZ 9} auxin$F<l
IAA, 2,4-DE &5 T 28A g sk 42te) A3z
HEA L Hrbsto] wFet A 75 $of A 2 wpg
A A PAE, AxFG &7 e YL AR Y
(Table 2). Kocf 66 A%< 2,4-Dx|g|olA Aeire]
g0 86% % A8 £ AAE HIPAT Ax FAo]
U Aei A AL £2 d3E JehA e
W cytokinin ¢ TDZ X9 wix|dA+= AHA §
AET wghom Aerer Ax2 F3H ALY oA
HEZ A 22 PJAeE 5 A% P4 &0 4F3] w4 ek
wrth. Alx = multiple shootd] F B2 test tubed thEk 6
N AT AZx FAES Bk T3 gAY A g4
45 TDZ A& A & 322 A9 WA Eot 54 1}
Byt on AL v A Fo] FHir) Mo P&
IAAY kinetin®] 2 2o] A | wixjE 453t 4
5 Yehon QoA ulE ¥elE f 23k H&o| T
E=ory Myl Zoj= ¢k 45 an AEFE FFo] HYuh
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0|E2 - 0|A

— o

fol

AN - R

M

Table 2. Effects of growth regulators on callus formation of Perilla frutescens (cultivar type) after 45 days.

Rate of callus

Rate of shoot

Rate of root Rate of induced

Growth formation formation formation embryogenic callus
regulator @) @) @ ©)
ook ) Kocf66 Kocf47 Kocf66 Kocf47 Kocf66 Kocf47 Kocf66 Kocf47
24D 05 & rs - - - - - -
1.0 D L] D - - - - -
041 643 4 B a3 5 61 - -
06 8 % @ & - - 14.3 21
TDZ
1.0 G 5] 100 £ - 12 D -
20 <) g 8 Y - - 376 -
05 4 & 5 o) - - - -
BA 1.0 333 B 16.7 49 D 21 - -
20 Poo) B 16.7 €0 10 5 - -
IAA 1.0 16.7 3 - - 66.7 100 - -

Fig. 8. Shoots and roots induced from lea f explants
on MS medium containing growth regulators
in Perilla frutescens (cultivar—type). A,
single treatment of TDZ 0.5 mg (Kocf 47);
B, TDZ 1.0 mgQ (Kocf 66); C, IAA1.0 ngQ
(Kocf 66); D, combined TDZ 1.0 mg# and
IAA0.5 mg (Kocf 66).
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74 A= E iR o A= e 2 Aol A T
Kocf 669 4% TDZ 1.0 mg/ £ 9} JAA 0.5 mg/ ¢ & =3
A Aol Ay s FAET £ AHE EGloH
Nz Aoy By FEME %33 d3E Ve
t} (Table 4). A gAME A AZEF= multiple
shoot EHIZ test tubed 57) L2 AxE JAsHSIT
IAA7} 35014 U= BE =gl e A
Fo| Jatgion el e w7t oy Hol=
5 cnyEZ FEo] Hdnk 47H AT A BE 28A
Foll A & AelA &S ¥ ow TDZ 0.5 mg/ ¢ &
IAA 0.5 mg/ & 23 A2 A9, =2 AL Y&
Az P4, P 3E&S YERAT BA 1.0 mg/ L 9
2,4-D 0.5 mg/ { & 713 A Az AL wdAy
B AL £ A3Z BRI Az HEgg 73}

54 23,

PR s dadeo] wA e

3
oA Atk (Molanr, 1988). viA] 1) 2]
] A
& sk, ARGkl AE AlES A
A

=qto] 0.8 o2
o] QL Fo) A 2] BF AHEYL RTEI TE A

o] gr&] %t} (Johnson & Enno, 1979). Sucrose? 5%
of W& F=E1te] A &S A E A A
AEelME T ApolE HolA AIRE shoot FA oL
Al A~ HA A 3%2] sucrose?] FEolA F&
a&o] AAHAY. 6% sucrosed EL9 wjA A=
Al 7ro] Xdel whe} A B A7 AW & shs -7 ATk
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Table 3. Effects of combination treatments of growth regulators on callus formation of Perilla frutescens
(cultivar type) after 45 days.

Callus Shoot Root Induced
Growth regulators formation formation formation embryogenic calius
a0 ) Z % ¢ Z
Kocf66 Kocf47  Kocf66 Kocf47  Kocf66 Koof4d7  Kocf66  Kocf47
™Z BA 24-D 1AA
05 05 @ 100 B 31 - 18.7 v\ -
10 05 B @ 716 126 4 x2 - -
05 05 & 882 & 2 2 13 - -
05 10 100 D @ 3B D 17 - -
1.0 1.0 81 g 4 264 - 2 - -
20 10 D 8 9 15 - D - -
1.0 10 D D H - - - - -
1.0 05 B 8 16 - - - - 127
1.0 20 3 B ~ - - - - -

Table4. Effects of various concentrations of sucrose on callus formation of Perilla frutescens (cultivar type)

after 45 days.
Swose et Cgedtoals Reeefaol haedfetool
7 ) @9
15% 0291009 % Vi) 12
3.0% 044 009 B B D
6.0% 018%0.06 @ 2 16
LSD.05 01 - -

3. BHRIQ! S0l [E AlEHl TH=St XI0|

AR 2Aelq 7bg AgE WA

g gastas MS

B5, CHU (N6), SH (Shenk & Hildebrant Medium) )
A T 4FF) iAo 2 AEs 284S 29 TDZ 1.0

Diameter of mutiple shoots (cm)
o o @ @ [ e el
SR NR PN

Fa. 4. Effects of media on diameter of multipie shoots

of perilla frutescens.

mg/ 4 2 H7tate] wjerst
BE #jA A 52 A
9} SH wWix| | M & =& S 4,
3 A &3} AEAZY E3H= MS wiR|olA #EE I
olZM B4 Az F2d 73 A

2AFs| 9l

4. Polyamine 2! E4MRI0] £7| 2! SEIMEHH DIXlE L&

Polyamine? &3& R7] st A A4 E4
(MS salt + TDZ 0.5 mg/ £ + IAA 0.5 mg/ £ ) ol polyamine
(spermine, spermidine, putrescine) < 2z} 0.5, 2, 5,
10, 15, 20 mg/ L & #8138 23} spermine, spermidine 2]
Ao 1% (10 mg/ £) 2 AHEE Aol Fael A
B35 Jebd 9 putrescine?] Z-$olE 5me/ 2 3
Vet B% g st AxFAATE Uep R e 0.5 mg
/19 AFEE H7EHAE Aol 2358 spermine,
spermidine Bt} A1z Ao] Az S Vel ivh
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Table 5. The effect of polyamine on the shoot regeneration in perilla frutescens .

Polyamine No. of shoot Shoot length(cm)
concentration
gL ) Putrescine Spermidine Spermine Putrescine Spermidine Spermine
05 55+25 30+08 23*10 0400 056+ 02 03£03
20 35%13 50+13 55+ 27 07 06 04 £03 0505
50 65+04 56+12 20+08 04x01 04 £03 03+01
10.0 56+12 73£03 55+ (07 03+ 03 04 +02 02%01
15.0 57 £08 26+15 22+11 02+02 04 £01 03+03
200 41+12 17x05 13%07 02+01 03+03 0201
LSD.05 123 112 1.1 02 0.21 028
kel A g 9loiA putrescined 1§ E(20 mg/ £) ot T2 ¥ 24-DE AUt WA S vlud A3} A A
E A7kl S A i A FAo] gt vEb A8 Az A E 2 Aolrt Ao Z1E2uA 9
01} spermine, spermidine®] A-$-of4= AiAQ] A E macro elementsS ZA & WX s Az A G
oA 5%t w2 4 &8 YEPSITE (Table 5). Fol =A B2 At ] FYolu Aol X auxinA
3259 =7k glo) 1A S} macro elementsE 24 o 2N Vet #/40] macro elementsE 4

SRS Aot SEES Ut g2ue] AFs s v & WA oA BEEG oW thE Ao BTt £2 AR
W37 Ydted MS71E A 9 MS 7] ull 2] o} A KNOsE £ Rt} o] AL Finer ¢ Nagasawa’} 1988 soybean
1.68) 2718k NHNOsE 058 2 H7)ste] 293k A o Ax 3 A L3 gAFerdTt

Table 6. The effects of macroelements regulators on the root regeneration in perilla frutescens .

No. of root Root length (cm)
~ MS+1BXKNOs+ o MSHILB X KNOs+
MS MS+2.4-D 05 X NH4ND s MS MS+2.4-D 05 X NHND
01 038X08 114 £02 1502 094 £ 03 224 £ 05 327 £ 05
LSD.05 03 05

v.5) Lo ALol= AFEE Hubsh= Ao Fad AxFYTE

veldigltt. 283 geldE TDZ 1.0 mg/ L 2 TAA 0.5

2 AF-= 2709 ZIdeekol A A EA AR ste] g ng/ { 5 ZFATE wRA AHA JYEE 2 A

u X HA iAo} AEAFZREEADY TF U 559 2 HPom ANz gAYy e fFroME Jss A1)
HAzxAY FH& At e AEstel 275 £ el

X AFZRAEAL e £ U 1044, 5 AIA Aol Q7 3t gad 2o vz Yol A45d &

ol BX3}1 Y& FHFE Aol M7 Zol 7t 1} 938 A3S 3= sucrosed) FEof WE AQEakge A

T ARE A5 5 30 or 79 AEA Aol 9lojA 2 A HAEANE & 2|5 Holx] ¢tAT shoot

ZF A 3 7ol el TDZ9} BAPS Ao i Aot weAA e A Ao A 3% sucrosed] EE]
AR e-ES Kocf (b4 74 A 3) o} A5-olx = 1.0 A 2L e JERIIT AlEs 27 b A
mg/ £ & BAPS} TDZ& A&t 49 453 ANxFHFE A E dotry] 9lgt AdeA= BE wiAofA 2 2
et g ov Kowl (34t 70 Z23) & Asxe HAHAEL BAAT As A EA 2] 3= MS vl
(0.1 mg/ £) BAPS} TDZ S 37 749 4358 2234 Aol A ZALE ST

FE YeERATh 2279 A4 e BAPE #7714 Polyamine& # 23t Z3} spermine, spermidine®] 73
+ TFETAA AxFAHF7E 43 vkl TDZS H7he oM E TEE0 ng/ L) FE AT Aol S AT
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UEHR 8k putrescine?] 35-o1& 5 mg/ L E 3

33 Adx F495E Vet 328
1412} macro elementsE Z25 &

76’T9Jr EE%% 23.7} S} AR anE vy

_\,]—5]- }\16401]/\—]‘: @{ﬂ/\ sgklf shoot *E.‘é/ﬂoﬂ}ﬂh =2 i}-
o]7} gl ot 712 ez &) macro elementsE A3 H)
Ao A w2~ A Eo] A TEHA

A AL
2 ATE 5% £U/164E (ARPO)Y 37167
2 ATARdH] Lol date] SR ofe] A=
Yok

LITERATURE CITED

Burkhart L, Meyer JM (1990) Shoot proliferation of Cercis
canadensis L, in vitro using thidiazuron and benzyladenine,
Hortscience Abst, 25:88,

Capelle SC, Mok DWS, Kirehner SC, Mok MC (1983) Effect of
thidiazuron on cytokinin autonomy and the metabolism of
N6-C2-isophenyl [8-14C] adenosine in callus tissues of
Phaseolus lunatus L. Plant Physiol, 73:796-802.

Schenk, R. U. and A, C. Hildebrandt (1972) Medium and
Techniques for Induction and Growth of Monocotyledonous and
Dicotyledonous Plant Cell Cultures, Can. J. Bot. 50:199-204.

507

Gamborg OL, Miller RA, Ojima K (1968) Nutrient requiremerns
suspension cultures of soybean root cells. Exp. Cell Res,
50:151-158.

Chu CC, Wang CC, Sun CS, Hsu C, Yin KC, Chu CY, Bi FI
(1975) Establishment of an efficient medium for anther
culture of rice through comparative experiments on the
nitrogen sources, Sci Sin 18:659-668,

Lee HS, Lee JI, Ryu SN, Hur HS (1994) Effect of low temperature
and plant growth regulators on callus induction and plant
regeneration in anther culture of Perilla. Korean ]. Breed,
26(4):345-352.

Molanr §J (1988) Nutrient modifications form improved growth
of Brassica nigra cell suspension cultures, Plant Cell, Tissue
and Organ Cult, 15:257-267

Murashige T, Skoog F (1962) A revised medium for rapid growth
and bioassays with tobacco tissue cultures, Physiol, Plant,
15:473-497,

Finer JJ, Nagasawa A (1988) Development of an embryogenic
suspension culture of soybean,

Johnson JL, Emino ER (1979) Invitro propagation of Mammillaria
elongata HortSci, 14:605-606.

Mok MC, Kim SC, Armstong DJ, Mok DWS (1979) Induction of
cytokinin autonomy by N-diphenylurea in tissue cultures of
Phaseolous lunatus L, Proc, Natl. Acad. Sci. 76: 3880-3884,

Mok MC, Mok DWS, Turner JE, Muger CV (1987) Biological and
Biochemical effects of cytokinin-activated phenylurea
derivatives in tissue culure systems, HortSci, 22:1194-11,

olBE (1996) B, ZM, ZTEA A% ol &, AL YH BIA
BA 7Fe) wA. 96-2 BE e s QAL 17



