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Development of Artificial Seeds by Encapsulation Zygotic Embryo of
Apple (Malus pumila var. domestica)

Pil Son Choi*

Professor, Department of Oriental Pharmaceutical Development, Nambu University, Gwangju 62271, Korea

Abstract - To study for germination rate of apple artificial seeds encapsulated with 2% alginic acids, the rates of germination
for artificial seeds of various embryos with partial elimination of cotyledon measured by adding 80 mg/L gibberellic acid
or/and nutritional media. The germination rate of artificial seeds produced embryo with */, cotyledon (*/; CE), embryo with
'/, cotyledon (/> CE), embryo with '/, cotyledon (/4 CE), and embryo without cotyledon (NCE) were gradually decreased
with compare to normal embryo, but it’s considerably recovered on the alginic acid containing MS solution or/and 80 mg/L
GA;. In special, the low frequency (55.81%) of germination for artificial seeds of '/, cotyledon embryo with alginic acid was
increased by treatment with combination of alginic acid, 3% sucrose, and 80 mg/L gibberellic acid (98.74%). In case of
embryo without cotyledon, the low frequency of embryo without cotyledon (24.44%) in alginic acid almost recovered to
82.45% in alginic acid with MS solution and 80 mg/L gibberellic acid. The results shown that the germination of embryo was
decreased by the removal of cotyledon, and demonstrated that the low rate of germination could be considerably increased
by adding GA; (80 mg/L) or/and nutrition.
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Fig. 1. The root growth (> 1 cm) of artificial seeds by encap-
sulation zygotic embryos with whole cotyledon (WCE, Al),
with %/, cotyledon (*/4CE, A2), with '/, cotyledon ('/, CE, A3),
with /4 cotyledon ('/; CE, A4), without cotyledon (NCE, A5)
in 2% alginic acid, and with '/, cotyledon ('/; CE) in 2% alginic
acid (B) containing with 80 mg/L. GA; (C), and containing with
MS solution and 80 mg/L GA; (D) for 6 days.
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Table 1. The percentage (%) of oot length (> 1 cm) from artificial seeds of embryo with whole cotyledon (WCE), of embryo with */,
cotyledon (*/4 CE), of embryo with '/ cotyledon ('/, CE), of embryo with '/, cotyledon ('/4 CE), of embryo without cotyledon (NCE)
which were encapsulated by alginic acid containing MS solution, 3% sucrose and/or GAs

Root growth (%) of artificial seeds”

Types of embryos

A A+MS* A+Su” A+GA;Y A+MS+Su A+MS+GA; A+SutGA;
whole cotyledon (WCE) 82.31 + 1.91 100 100 100 100 100
3/, cotyledon (/4 CE) 76.43 +2.9191.72 + 8.12 96.38 + 2.11 100 100 100 100

', cotyledon (‘/, CE) 55.81 + 1.82 68.91 + 4.19 72.21 + 2.89 7821 + 5.78 77.19 + 6.13 98.14 + 3.86 98.74 + 4.19
', cotyledon (‘/; CE) 46.81 + 0.98 53.74 £ 2.97 61.91 + 4.83 7521 + 2.58 73.41 + 2.49 88.75 + 5.29 83.74 = 7.30
No cotyledon (NCE) 24.44 + 3.74 39.42 + 3.19 44.78 + 4.11 60.19 + 3.81 55.72 + 6.18 82.45 + 3.90 77.81 + 4.29

“Each value represents the mean =+ standard error of at least three replicates. “alginic acid (A), *MS basal medium (MS),

“sucrose (Su), “gibberellin (GA3).



Korean J. Plant Res. 34(1) : 59~63(2021)

o

5t o]2f3t A= AFo] vl A e e A M| 2
VARt Qo] SR ARR B3 ‘il-% A0 = ued
B, 5 JFEelol= AR} AlZAI

= 3= auxin¥} cytokinin®] ot 27| o] tiet 4 il A
7F Zlgy s ofof & o= e

o

M Q

2 O TSIl WHE AL} 1B A ot 21
2 glslel AQL BEAOR AAT F Jobnat el
B L 2Rl AL 2 J143I10] WOl S 2743}
ATk, */4 A Wi/ CB), '/2 AHE (/2 CB), /s AFE (/4 CB),
13 A0 ] AR HINGE) 2 BHE QlggAe A
2 THE Q15 Ate] Whokg- 82, 31%0] H|5te] Z{f 24, 44%7}
A FFR0H, e Hob g S MsgeRa Al A
2]of] oJal] AFd3] 5= %ct, 53], AFIAF THEoflA] Y, A
L 7F= o] ZER)] Yol Whol8(55, 81%)-2 3% sucrose2} 80
mg/L A|H[AH =gFA 2lof| oJsf 98, 74%7H2] F7Fskgich. A<
o] gl= S1FEAFY] A9 okl Hohe(24, 44%) MS-E-H it}
80 mg/L A& 23] 2|0l A 82,45%7H2] SE = 1T}, o]
3 ke e wokgol 2] Hi 2 A7) o3 oA=I9)
AL, 71 g Holg-S QJofEt AR A 2of o AFes]

S5E 4 e Hof =glh
A AL

o] =2 2020 = FR-ofjshal
A=A

EE e B

tlo

ot

Conflicts of Interest

The author declare that they have no conflict of interest,

References

Ara, H., U. Jaiswal and V. Jaiswal. 2000. Synthetic seed:
Prospects and limitation. Curr. Sci. 78:1438-1444.

Choi, S.C., M.J. Che, K.S. Kang and S.H. Che. 2019. Control of
seed germination rate (Chenopodium album var. centrorubrum,
Portulaca oleracea and Eclipta prostrata) using universal
dispersed microwave. Korean J. Plant Res. 32(5):478-485.

Choi, P.S. and S.Y. Kwon. 2013a. Procambium differentiation
and shoot apical meristem development in somatic embryos
of soybean (Glycine max L.). J. Plant Biotech. 40:55-58.

. 2013b. Histological characteristics of
somatic embryos in melon (Cucumis melo L.). Kor. J. Plant
Res. 26(4):511-515.

Choi, P.S., T. Komatsuda, M.H. Kim, K.M. Choi, D.W. Choi
and J.R. Liu. 2002. Screening of soybean recombinant
inbred lines for high competence somatic embryogenesis.
Kor. J. Plant Biotech. 29(2):135-138.

Choi, P.S., W.Y. Soh, D.Y. Cho and J.R. Liu. 1994. Somatic
embryogenesis in immature zygotic embryo cultures of
Korean soybean (Glycine max L.) cultuvars and effect of
2,4-dichlorophenoxyacetic acid on somatic embryo mor-
phology. Kor. J. Plant Tiss. Cult. 21(1):7-13.

Choi, P.S., Y.J. Lee, Y.B. Yu and M.S. Choi. 2019. Effects of
mechanical Injury, cotyledon elimination and nutrition for
the germination of apple seeds (Malus pumila var. domestica).
J. Plant Biotechnol. 46:318-322.

George, E.F., D.J.M. Puttock and H.J. George. 1987. Macro-
nutrient composition, ionic composition, micronutrient com-
position: In George, E.F. (ed.), Plant Culture Media, Vol. 1,
Springer, England. pp. 297-454.

Gray, D.J., A. Purohit and R.N. Triglano. 1991. Somatic embry-
ogenesis and development of synthetic seed technology. Crit.
Rev. Plant Sci. 10:33-61.

Hsiao, A.L. 1979. The eftect of sodium hypochlorite and gibberellic
acid on seed dormancy and germination of wild oats (4vena
fatua). Can. J. Bot. 57:1729-1734.

, G.I. Mcintyre and J.A. Hanes. 1983. Seed
dormancy in Avena fatua. 1. Induction of germination by
mechanical injury. Bot. Gaz. 144(2):217-222.

Kantayos, V. and C.H. Bae. 2019. Optimized shoot induction
and histological study of in vitro cultured Korean soybean
cultivars. Korean J. Plant Res. 32(3):237-243.

Kerns, H.R., U.B. Barwale, M.M. Meyer and J.M. Widholm.
1986. Correlation of cotyledonary node shoot proliferation
and somatic embryoid development in suspension cultures
of soybean (Glycine max. L. Merr.). Plant Cell Rep. 5:140-
143.

Kitto, S. and J. Janick. 1985. Production of synthetic seeds by
encapsulation asexual embryos of carrot. J. Amer. Soc. Hort.
Sci. 110:227-282.

Marion, O.M. and J.B. Zaerr. 1981. The effect of the female
gametophyte on the growth of cultured Douglas-fir Embryos.



Ann. Bot. 48:577-582.

Murashige, T. 1977. Plant cell and organ cultures as horti-
cultural practices: In Proceedings of the Symposium on
Tissue Culture for Horticultural Purposes, Ghent, Belgium.
pp- 6-9.

. and F. Skoog. 1962. A revised medium for
rapid growth and bioassays with tobacco tissue cultures.
Physiol. Plant. 15:473-497.

Redenbaugh, K., J. Nichol, M. Kossler and B. Paasch. 1984.

Ake] &N encapsulation©] 23t Q1FEA} 7wt

Encapsulation of somatic embryos for artificial seed pro-
duction. In Vitro 20:256-257.

Teasdale, R.D. and P.A. Buxton. 1986. Culture of Pinus radiata
embryos with reference to artificial seed production. Aus.
New Zealand J. Fores. Sci. 16(3):387-391.

Webb, D.T. 1982. Importance of the megagametophyte and
cotyledons for root growth of Zamia floridana DC. embryos
in vitro. Z.. Pflanzenphysiol. 106:37-42.

(Received 4 June 2020 ; Revised 3 August 2020 ; Accepted 20 August 2020)

-63 -





