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Effect of Gamma Ray and °C Ion Beam on the Germination,

Growth and Pollen Fertility of Chinese Cabbage
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Abstract
The effect of the irradiation of C-12 was not observed on seed germination and
plant growth of chinese cabbage. The germination rate and plant growth of chinese
cabbage was decreased by the ion beam irradiation, but a high difference was not
observed. The pollen fertility was also decreased in the irradiation of C-12. The
germination, plant growth and pollen fertility were highly affected by gamma
irradiation.  The optimum doses of gamma ray seemed to be 500-750Gy. The

doses of C-12 and proton irradiation seemed to reconsidered.
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A Aol o) AtE ¥ ZdAWolAY FAASH AFGel FFE AT HE AXS
A= WA §F7wdd AEE 7HS AEste] §F9 £&5 EEsEE AT
7} #daith, w3 FAO/IAEA-RCA 9749t A3 FAow e idato] tfdh Wil
A FE7EY NEANLY A FAlTEAT TRaYE Fte o] Foj X Tk

o] 2 & X-Aojuyf Zupde nlE] ¥ Aoz Fo(LET)E AUl il 3 FA}L
Aol EGHF-So o] 2Rl dquUAE 24T F v FHS /AL dvh gEA 54
Folol Hole] AUAE Ho & 4 o] ¥ LETS WA 3= vE AEH4 a3
g de F Uds Aoz 4HA 9

ol 2w ot AMxo A e FHA Wyt LETY WA #E b2 AESA
EHE dS F de Aow dEA sk ol 2ldl o Alxe] A e FHH W

b7 LET®F Zdl =384 a3 (RBA)S oWt #AA7 A= A& &8 d7-50]
Ty o] gt (Kiefer, 1985, 1992; Karft, 1987). H3gt o]l o] A& ux]= g
#Hol AT =P E AT (Hirono et al.,1970; Mei et al., 1994; Nshimura et al., 1997;
Nishizawa and Inoue, 1994; Tanaka et al.,, 1997, Vasilenko and Sidorenko, 1995; Wei
et al., 1995).
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WAL T/ 2 AFS C-12 25 Gy,50 Gy, 75 Gy(135 MeV/u,LET 23.0 KeV/um)
9} gamma ray 250 Gy, 500 Gy, 750 Gy, 1000 Gy& gttt C-12FA= 4=
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C-125 25 Gy, 50 Gy, 75 Gy Azt A3} ol = A 1G] AHo C-129
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Table 1. Effect of radiation on germination of Brassica campestris(B3).

Radiation and doses

No. of seeds

No. of seeds

Percent (%)

treated germinated

Cont. 200 181 90.5

C—12 25Gy 200 192 96
C—12 50Gy 200 196 98
C—12 75Gy 200 190 95
Gamma ray — 250Gy 200 165 82.5
Gamma ray — 500Gy 200 161 80.5
Gamma ray — 750Gy 200 154 77
Gamima ray = 200 24 12

1000Gy

Table 2. Effect of radiation on the seedling growth of Brassica campestris(B3).

. Width of
o Length of Width of Length of ]
Radiation and doses ) first
cotyledon(mm) cotyledon(mm) first leave(mm)

leave(mm)
Cont. 35.8+4.04 17.0+2.61 41.2+4.71 15.0+2.14
C—-12 25Gy 37.7+4.54 18.94+1.70 49.1+6.19 19.84+2.99
C—-12 50Gy 38.8+3.87 20.7£2.33 55.2%+6.85 21.7+£2.97
C—-12 75Gy 38.0+2.61 18.3+1.79 49.7+4.27 19.1+1.64
Gamma ray — 250Gy 30.4%+2.73 15.84+1.40 38.3+2.76 14.0+1.41
Gamma ray — 500Gy 23.1£3.33 14.1+2.17 33.5%3.72 12.44+0.92
Gamma ray — 750Gy 25.0+3.44 15.6%x1.69 39.3+2.41 14.2+2.44




Table 3. Flowering date of Brassica campestris irradiated with ion beams and gamma

ray.
Line no. B3
Radiation Initial flowering date Flowering period Full bloom stage
and doses
Mar. Mar. Apr.
Cont.
27 31 02
Mar. Mar. Apr.
C—-12 25Gy
27 31 02
Mar. Mar. Apr.
C—-12 50Gy
27 31 02
Mar. Apr. Apr.
C—-12 75Gy
27 02 03
Mar. Mar. Apr.
Gamma ray — 500Gy
26 31 02
Mar. Mar. Apr.
Gamma ray — 750Gy
26 31 02
Apr. Mar. Apr.
Gamma ray — 1000Gy
02 31 09

Table 4. Pollen fertilities(%6) of Brassica campestris irradiated with ion beams and

gamma ray.
Line no. B3
523122225 I\;gﬁgil Sterile pollen

Cont. 87.0 13.0
C—-12 25Gy 73.3 26.7
C-12 50Gy 64.4 35.6
C-12 75Gy 62.0 38.0
Gamma ray — 500Gy 70.6 29.4
Gamma ray — 750Gy 58.4 41.6
Gamma ray — 1000Gy 29.9 70.1




Figure 1. Effect of radiation on the seedling growth of Brassica campestries.



Figure 2. Pollen fertilities of Brassica Campestris(B3)x 400 (A: Control,B:500 Gy,
C:750 Gy, D:1000 Gy). Small pollen is sterile.




Figure 3. Pollen fertilities of Brassica Campestris(B3)x400 (A:C-12 25 Gy, B:C-12 50
Gy, C:C-12 75 Gy). Small pollen is sterile.
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