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Plant Regeneration via in Vitro Culture of Ovule Obtained by Intergeneric
Crossing Between Citrus junos Sieb. et Tanaka and Poncirus trifoliata Raf.

Man Sang LEE* and Seung Bak NAMKOONG
Department of Agronomy, Wonkwang University, Iksan, Chonbuk, 570-749. *Corresponding author.

As a basic research for breeding new varieties, reciprocal intergeneric crosses between C. junos and P. trifoliata were made.
F1 hybrid production using in vitro ovule culture, gametogenesis, and fertilization phenomena were investigated.
Frequency of fruit set resulting from crossing of C. junos and P. trifoliata was 16.6% while that of P. trifoliata and C. junos
was 11.7%. Callus formation occurred well when ovules at the 6th week after pollination were cultured on MT (Murashige
and Tucker) medium supplemented with zeatin 0.5 mg/L and NAA 1.0 or 3.0 mg/L. Immature ovules developed into
mature embryos on the MT medium supplemented with 24-D 0.1 or 0.5 mg/L. The in vitro germination rates of 20-week-
old ovules set by C. junos X P. trifoliata and P. trifoliata X C. junos were 54.5% and 48.6%, respectively. The emergence

ratios of trifoliate hybrids obtained by C. junos X P. trifoliata and P. trifoliata X C. junos were 56.7% and 100%,
respectively. The chromosome number of C. junos and P. trifoliata was n =9 or 2n =18, and the sizes of their pollen grain
were 33.75 # and 25.0 & The length and width of embryo sac in C. junos and P, trifoliata were 69.38~79.23 p and 27.50~
38.56 p, and those of egg cells were 17.50~41.50 # and 6.25~8.12 p. The fertilization of C. junos and P. trifoliata terminated
72 h after pollination.
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Table 1. The fruit set percentage of C. junos and P, trifoliata by
intergeneric crosses.

Year Cross No. of No. of  Fruit set
combination flowers pollinated fruits set percentage
194 C. junos X P. trifoliata 10 2 200
P. trifoliata X C. junos 49 12 245
193 C. junos X P. trifoliata 146 11 75
P. trifoliata X C. junos 84 6 71
192 C. junos X P. trifoliata 476 R2 193
P. trifoliata X C. junos 210 22 105
Total C. junos X P. trifoliata 632 105 166
P, trifoliata X C. junos 343 40 117

Table 2. The effects of plant growth regulators on the frequency of
callus formation when G-week-old-ovules derived from intergeneric
crosses were cultured.

aMT + plant growth regulator(mg/L) C. junos P. trifoliata C. junos X P. trifoliata
regulator(mg.\/L)

NAA 001 +b + +
01 + + +
10 + ++ ++
30 + + +
Zeatin 001 + + +
05 ++ + ++
10 + + +++
30 + + +
NAA 05 + Zeatin 05 ++ ++ ++
NAA 05 + Zeatin 1.0 ++ ++ +
NAA 1.0 + Zeatin 05 +++ ++ +++
NAA 1.0 + Zeatin 1.0 ++ ++ +
NAA 30 + Zeatin 05 +++ + +++
NAA 30 + Zeatin 1.0 ++ + +
24-D 05 + Zeatin 05 + + +
24-D 05 + Zeatin 1.0 + ++ +
24-D 1.0 + Zeatin 05 + + +
24-D 10 + Zeatin 1.0 + + +

aMurashige and Tucker's medium.
bt 10~2096, ++: 21~30%, +++: 31~40% of callus formation.
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Table 3. The callus formation from immature ovule as influenced by
various levels of 24-D and times after pollination.

After MT + 24-D  C. junos P trifoliata C. junos X P.
pollination( week) (mg/L) trifoliata
00 at+ + +
01 e+ ++ +HH(0)
6 05 e+t +++ +
10 ++ ++ ++
20 + ++ +
00 +(0) + +
01 ++ ++ ++
10 05 +Ht ++t +++(0)
10 ++ ++ +t
20 et ++ ++
00 +(0) + +(0)
0l 0 +H0) ++(0)
14 05 4 ++(0) ++(0)
10 ++ ++ ++
20 ++ + ++
00 )] (0) (0)
01 (0 (0) (0}
150 05 (0) (0) +(0)
1.0 (0) + ++
20 + + +

aCallus formation (radius) ; +: ~1 mm, ++: 1~3 mm, +++: 3
~5 mm, ++++ : above 5 mm.

bAfter removing flesh around ovule.

¢((0): Plantlets from embryo.

Table 4. Germination percentage of intergeneric hybrids of C. junos
and P. trifoliata on mediuma.

(ross combination No. of seed No. of seed Germination
germinated (%)
(. junosX P. trifoliata 66 36 M5
P. trifoliatax C. Junos 70 H 486
(. junos 100 ¢ 680
P. trifoliata 100 75 750

aMT + 24-D 0.1 mg/L.
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Table 5. The fruit set percentage of C. junos and P. trifoliata by
self- and cross-pollination ('94).

Pollination Species No. of flowers  No. of fruits Fruit set

pollinated set percentage
Self C. junos 100 15 150
P, trifoliata 2 6 207
Cross C. junos 100 16 160
P. trifoliata 3 10 263

Table 6. The growth of fruits set by intergeneric crosses between C.
junos and P. trifoliata ("94).

Fruit height (mm) Fruit width (mm)
After C jmos P C. junos P.
pollination C. junos P x P trifoliata C. junos P. x P trifoliata
(weeks) tfoliata trifoliata X C. tiifoliata  tifoliata X C.
Junos junos

6 238 185 141 170 245 208 198 195
11 3BI 236 269 206 415 53 318 236
15 68 212 B8 B2 465 289 467 214
20 547 307 09 278 567 328 .2 301
25 588 339 518 305 669 358 616 334
At harvest 57.0 365 29 HO 716 Bl 596 36

5 . :
Figure 1. Various types of leaves in F1 hybrids of C. junos X P.
trifoliata.

Figure 2. Tyifoliate leaf morphology in F1 hybrids of P. trifoliata %
C. junos.

Figure 3. Meiotic metaphase (n=9) of C. junos at 15th day before
flowering ( X 2,000).
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Figure 4. Mitotic metaphase (2n=18) of C. junos { x 2,000).
-Figure 5. Adventive embryos.
Figure 6. Normal embryo (A) and adventive embryos (B).
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Table 7. The size (#) of mature gametophytic parts of C. junos
and P. trifohata.

Gametophytic part C. junos P, trifoliata
Embryo sac? 79.23 69.38
Embryo sacb 38.36 2750
Egg cell 4150 2050
Egg cellb 812 6.25
Egg nucleus 6.32 423
Nucleolus in egg nucleus 370 350
Polar nucleus cell2 1823 1350
Polar nucleus cellP 1530 1250
Polar nucleus 600 525
Nucleolus in polar nucleus 435 325
Synergida 12.00 10.00
Synergid® 700 400
Synergid nucleus 500 500
Nucleolus in synergid nucleus 375 375
Pollen 3375 2500

fength ; Pwidth.
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