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Studies on the Interspecific and Intergeneric
Hybridization in Herbage Grasses
. Isolation and culture of protoplasts from cultured

cells of ltalian ryegrass (Lolium multiflorum Lam.)
Young Hyun Lee and Byung Hoon Park*

Summary

The yield, viability and continuous culture of isolated Italian ryegrass protoplasts were investigated.

The effects of cold treatment (4C) for 7 days and basic LS medium supplemented with Smg/l AgNO,

showed effectively on embryogenic callus induction and regeneration responses of immature and mature

embryos or young inflorescences subcultured every 4 weeks on basic medium. The optimum combina-

tions of growth regulator on the regeneration responses was 0.2mg/l BAP and 2mg/l 2,4-D. Calli in-

duced inflorescences were suspended in its liquid medium for 5 days before enzyme treatment. Maximum

protoplast yicld and viability were obtained after digestion in enzyme solution contained 4% cellulase

R10, 2% macerozyme and 2% pectinase in 0.6M mannitol. Cell division and microcalli development

were observed in isolated protoplasts cultured in agarose culture of KM8P medium.

I. %

i

oletzlgl glo 1ebAE g B FABLT &
o] e felviel d-Ael A Fa HEMES
2 Wol A=z gl gaRHEHelet . et
ifFErEe] <kste] 2 AfwiAHge] Z¥rE|e] WM
FEEA0] SE I Ao e BHEEEY
o} mkkrER ] elefels BI MEMENIMEIR V0
A== gl

A FREES ol &3 dFSo] &3] 2y
o] glom olx 7|A&FE ¥utk oivet &F3 F
olg] 47 dAFsdezr Wol olfFI
b aeste] FENeEE fste] AgEQl R
o HFRFEE 7 AEAdd HAL 7H5sHA e
ANz A EAN7R L Horb AL o
o] F=E a1 gleh aelvh A5 Al Ed Auk B

o] w5 9 Borbrh o] TR A glod, o)2l} ¥ ¥
AAE viofsle] b7 ﬂg?ﬂiv] R =
£ oole dh Seo] Ao AFEoelel &
A 2 5] ok 53] ErERYA A P AA
e 2 wjekel g Rur) e arbE Fol

—3—3{’1% slUgdTho,

Hell e olde|gt o] aetid A FHilg)
fJfﬁ‘Hiﬁt"“/ﬂ vheke] EMFEREME = Wl 8+
He oz 2o WMmpEsLe RS BE
sl ot

O. o8 & Fk

OSBRI FN

oletalql elol et (Lolium multiflorum, Cv.

FiB R A8 (Graduate School of Korea University, Seoul, 136-701, Korea)
* gt Exi(Livestock Experiment Station, RDA, Suweon 441-350. Korea)

- 170 —



Sikem 2X=14)2] B TRE, R/ I} HEE
70% ethanol®} 0.2% mercuric chloride-2-9 o) 1027}
AdE TEFR 33 p#stech Rl EEK
Mol #RE BERRE T ol A BfE RAAE wi2 9 HES
ek 163LE FelAlRl F ERstHch 7 explant
£ F7hl A4S A Ad F 124]700) £
Foll wieFsisivh. Fphito] sl FHFE 20
A7 F oefegsldon, s Ho]l Smm e
ol-g3tsict £ Aol AHg% callus FHiErit
+ Linsmaier and Skoog'™ (LS) #A&ittro] Dale”
(1980)%5-2) w3} zhol, 2.4-D 2.0mg/l, BAP 0.2mg/l,
casein hydrolysate 1gfl, sucrose 30g/l, agar 8g/l-&
W el el (RiDEE 22 AgNOE 5, 10, 50
mg/l& H7Ishe] AelA FEEiEHES ZAsiach
=3 Fed B AE £ EFAHHS 0.2, 1.0, 2.0mg/!
& E8 22 a2 A3 v Aol A fEeart
BAHS Ao AR 45 7HA 22 sl
o] W) aFie RS 25T, BHEMHF T A vl ofstad
3, Hidpgsorit wiekS 1,500luxe] MET 1617
LR BEAKIE 8A17ke) MR whekstalcth

o]
A

2. REE ROl oF FR KM AW R Ew

A A AN LI FEEAD) HiEY BHAE
AA F-5 ohg 50ml Fl—2A 9] QA 27} il
+ 250mile} Atz fraskell @o] 110rpme] Hx 8
FE7 25T shell A REHES shHA 2d A
Z AW 7)o A Aelstdch 4L cellulase
R10. macerozyme R10 ¥ pectinaseE Z}7] F& &
el sto] Alg-slel ov, BERIREIE 4] mannitol
£ ol &3ted MY FHE Y HFHESE AMEIY
ok A8AA Bels A 1ge] wlokA Eell B4 8
20mle ¥ 3 EHEH(30~40 rpm)oll 4A)7F A sk
o, Hel7} Ed 4d8AA= T (150, 50 pm)<]

stainless steel sieve® & o} 15cme} cap tube
ol o] 100gell 5% Tt &.LosrhEste], Aozl 4
AAE CPWEH Her|A 23 YAE=E F
AlRR Akt = s 3N E
hemocytometer & A3l AP AAFE HH 31y
o, 484y £HEMS 0.6M mannitols] <l
0.025% Evans blue £ -& Al&3le] HiEstc)
LEAA wloke A7 Smme] petri-dish £7] ]
KMB8Puj 2| & o] &3}y 0.6M mannitol& AH7}g
pH 5.7¢] A Z& TA el el A wiokalaich 93
AA HEe 10~100/ml Hxs 23 934
A=t Imlg W3 wHsted, WaFrlQe+1T, 4
el el A wier|z om, 13 ZFA 2 2 mannitol
o] Arl=ln] & 7| Bl E 0.5m1¥y Ar}alsic).

M. &R H &%

| ERRIE B2 AgNO, REO| M2 callusEFH
o R

{REMERE o o Azl EHeE 2d %
13} zho] M2 8] Aol A3 2ol & Bie
dl, e 2= 4T 7479 A=t HkEe] 7hg
FEIA L, 14U7ke] Ml 27 A R
S fmdte A% nec) wrdel TR} Lhiko)
Wolrds 1 axpr) no| ) Al A §71E RRE
o} NEREFRAIN A oF 257-FE] el 3 Ao Ajzbs}
o o 45 Foll= 27 3mmell Fc}. Fahey® (19
86) 52 2o ¢lojA] temperature shock®] HEA:
22 BRE vI&uE 3~5Tel 12417 Aeytes
742y~ F#2&} embryogenic callusFipkol] =H-g-3}1od
A EA E3lol zA 2HgIcia do)

callussie ml x|l o] AgNOF= & Ael2e] §A
 4r{tiFR#(green spots) WAl Z oI8kS WA=

Table 1. Effect of cold treatment (4°C) on callus induction from immature embryos of Italian ryegrass.

No. of No. of calli Root
Day . . .
inoculum induction (%) formation
0 407 296 63 +4+*
7 121 116 95 +
14 131 6l 46 +++

*. 4 rare, ++. good. +++4: very good.
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Table 2. Effect of AgNO, on callus induction and regeneration in ltalian ryegrass.

Explant sources

AgNO,
(m/1) Mature embryos Immature embryos Inflorescences
c.I G.Ss? w.§¥ Cl G.S WS Cl G.S w.S
0 100 % 3 % 0 Y% 73 % ) % 4 % 70 % 0 % 0 %
5 96 0 6 72 13 5 62 14 0
10 100 4 6 54 9 3 56 6 0
50 96 0 0 49 5 3 45 2 0

" C.I: callus induction.
? G.S: green sports.
¥ W.S: white sports.

Table 3. Effect of growth regulators on regeneration of italian ryegrass callus induced from three explant

sources.

Regeneration response

Phytohormones” (mg/l)

Callus induced from

Mature embryos Immature embryos Inflorescences
BAP 1 — — R?
BAP 1 + NAA | R 4
Kn 1 + IAA 1 R + + 4+
BAP 0.2 + 24-D2 + ++ +++

" BAP; 6-benzylaminopurine. NAA: naphthalene acid. Kn: kinetin 1AA: indole acetic acid. 2.4-D: 2.4-dichlophenoxvacetic acid.

? R = root differentiation.
® —: none, +: rare. ++: good. + ++: very good.
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Fig. 1. Relationship between fresh weight, yield, protoplast viability of Italian ryegrass and culture period.
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Table 4. Effects of enzyme concentration on the yield and viability of protoplasts isolated from Italian

ryegrass.
Enzyme (%) Viable protoplast
B Cellulase R]_O"¥ M@E—RIO Pectinase No. Viability (%)
2 025 - 03" 947
4 1.00 — 23 93
4 2.00 2 4.2 96
6 4.00 4 4.8 92
4 6.00 1 32 94

" Number of protoplasts( X 10°/g fr wt).
? After 4 days of cuiture.
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Fig. 2. Protoplasts and cailus of Italian ryegrass. (A) Protoplasts. Bar=50 xm. (B) Protoplast division
after 2 days of culture. Bar=100 #m. (C) Microcalli in agarose- solidified KM8P medium. (D,E)
Initiation and development of embryogenic callus induced from young inflorescences. Abbrevia-
tions: EC: embryogenic callus, MC; microcalli, S: shoot.
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Table 5. Effect of mannitol concentration on the yield and viability of protoplasts isolated from Italian

ryegrass.
No. of protoplast/g fr. wt. Viable protoplast
Mannitol(M) -
mOsM" (X 10°) No.(X 10°) Viability®(%)
0.2 437 23.2 0.0 ( 0.0)
0.4 515 24.6 9.6 (39.0)
0.6 794 75.0 68.6 1.4
0.8 1,074 13.0 10.0 (76.9)
1.0 1,359 7.0 4.0 (42.8)

" Osmotic pressure unit.
? After 4 days of culture.

Enzyme treatment: 4% cellulase R10+42% macerozyme R10+2% pectinase, pH 5.6, 4 hours.

Table 6. Effect of plating materials on the viability and cell division of protoplasts isolated from ltalian

ryegrass.
i Con. Plating Cell division"” Microcalli®
Materials A
(%) temperature(C) No./ocular(%) induction
Sigma agarose || 0.4 45 94(39) +*
Sigma agarose 0.4 37 166(69) ++
Bacto agar 0.8 45 62(25) +

" After 7 days of culture, ocular=x100 multiple.
? After 21 days of culture.

P 4 rare. ++4: good.
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