fEREEMic 9 2 mutagens OXRICET 2H5E ]

KBV RO RS

o OEZ - EER - ARBIF - M Lk

SHIGEYUKI MoRI, HIRoo NAKANISHI, TADAYOSHI TANIMOTO and MICHIO MURAKAMI

Studies on the effects of mutagens on cultured cells of higher plants I

Radiosensitivity in callus tissues of soybeans
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Fig. 1. Callus growth on an agar-solidified medium
for 30 days after gamma irradiation.
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Fig. 2. Callus tissue cultures grown 15 days after gamma irradiation on an agar-solidified,
modified Murashige and Skoog’s medium supplememed with 2, 4-D (0.5 mg/1) and
kinetin (0.2 mg/1).
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Table 1. Growth index* of callus on an agar-solidified medium for 30 days after gamma irradiation

Irradiation (KR)
5

Variety 0 2.5 7.5 10 20 30
Shinmejiro Fresh weight 117.9 122.0 91.4 46.0 8.4 3.6 —
Dry weight 84.6 85.8 61.3 35.9 7.5 3.6 —

Tachisuzunari  Fresh weight 67.4 65.0 64,2 — 46,7 16.9 2.7

Dry weight 48.0 45.2 42.3 — 32.7 11.0 3.3

* Growth index—._ Final fresh (dry) weight of the culture

Original fresh (dry) weight of the culture

RFOEECONTAHBE, Yvxvnid, 2.5KR
TRERHEZZEEEOEFELRL, fhohrz®
VDR BNTHEIN TV B & 5 TSRO ERER
SCk 2 BEBABTRENRIED SNIT M7, 5
KR U FOBERICBNTIZ, BEOMIMCE-TH
WA DHEBEIEH EABRIENED S5H, 10KR T3
HEMBHE TRIZEALETIED LT, 20%
WRICHEBEZZI LD, UL, 20KR jcishig s
ZADEFIRIBLAEZD SN b -7, ZHICKL,
BFAXFYTII 2.5 BIUSKR O Vv2RDES
RERHDTNELIFZLEALERNEL, 10KR P ET
EFEVEEROMEERL, 30KR TIHIZEA S4B
BB EBHRIEE -T2 T2, AAADED, T
& SRR OBINCHE > THEAEDEESMM L,
ERRBHICE B VR DOBEICONTIE, I
2+ SOHEFAVIZHONTHEINTBEEEDTH
B0 0B, MHEICHLTIE, HREICBOTEKRS
ERIRDMERIED St VI OB, EE
PHISNRBUDIBRBELICEBTNIEALTD LN
BRARBIBMEICOVTHEEEL LT 2L, vvay
BREFRARXFYVID OB EEHE R Th
5LW0WZ 5,

RIC, BB3RBITE 4 KITIBH H V2 DRKEES

ICBLT, MHEH%30EEDAH VR DEEI0H % ORER
COVWTRLIEBDTH B, v AP adDHINRDE
Bl SIEHICH~NT7.56KR $TIRIIEALZERM
RO H5NT, 10KR TIHIZZER LI S IZ TR
H-ote, LirL, 20KR ICBOTREBNIZEALSE
DONTIRERE Uce —F, 2F2XF Y OREH
WAL, 2.5~10KR i BTt EEE & I1FIZRBED
HHZRL, 20KR ICHENT b#940% D EF 25 L
25, 30KR TS TKE S D 4 v 2 \ZREHRESE L 7=,
UL, BRICRDTDRABOBNTEBERLES
DEBOMMRIIARETH 72, v A U ndIOKR
FUZFZ2XF 1Y) D30KR O k5, BE%30HRID
BERICE - THIEEALEBTORED LN h
ALBNT, MRICE D EBFOEEIED Sz,

FIRRDEISRIT, FETEOMBEH 5 L2 ORRIEE 12 3500
THADONTWV S, D &R, FROREEE T
NNV DML EBILICE S U 3ICIZREST,
ARLESISO bHEBOREENEINTNEC &,
AME DRIBPHESEHICBET 2 &ick D, ®
Wid, B 02,4-Dos 4 2 F v omEisLickD,
HEBEBRLE - EE2TRTE60THB, 277,

—MRITH VA TRPEERDOERNKE L, (oKD
BYMoMiez & EMREINTED'Y, X517,



Fresh weight (mg)

4 RSN RS R H3ls
1400 —  Shinmejiro SHINMEJIRO
1200 -
1000 = 100
800 =~ 80
600 |~ 60
0 2.5 5 7.5 10 20
400 1~ 40
TACHISUZUNARI
200~ 20
E
0 0 2.5 5 0 t
i
1000 = Tachisuzunari 2
’ 1 Fresh wt. g
800 - BB Dryv wt. m 80 [ ihaids sl : .
‘ 0 2.5 5 10 20 30 (KR)
6001 1 Fig. 4. Callus tissue subcultures grown 30 days of
gamma irradiated- and 30-day-cultured
400 |- — 40 callus on an agar-solidified, modified Mura-
shige and Skoog’s medium supplemented
N d with 2, 4-D (0.5mg/1) and kinetin (0.2
200 mg/1).
15 Shinmejiro
0 0 2.5 5 10 20 30 v o 0 Q== 2
Dose (KR) %‘ 1;)) / a
Fig. 3. Callus growth in subculture of gamma 101 : ég e
irradiated- and 30-day-cultured callus. B W (KR/ o ——
Callus growth was measured at 30 days.
allus growth w a ays b 9 D/
BRI 2 B IC Hon T SRR RE DS ¢ & / ~ o ==1=="—
. [
PESNTOAEDT, 5O > THEH ERN B
OEEAE -T2 EbEADNS. - v W n W
2. BriextdaTr ﬁ‘v’iﬂa%@%% _;f 20+ Tachisuzunar
SEETICNT B T IRBEOEELZNHRICONT z o 0
. . o
BA LRI s ICRT E B0 THY, 2h, T oLow ot
1%7) 5 f
TFRERI4E BTS2 D OREIE 6 KICRT & a -
BYTHE. VYAV TRIZEAEDHETHE~6 ® 60 (KR) g7 o
HACRFL, BT K ZRFBEIBRD SN -7, 10k / /D .
%IEDEBE, 5KR TRERHEEIZEAEERD /Q/f/‘/
5N o, 10KR TYBEDETIRERL, L NG
£, THRAREROMIARIET B, FILERD i /
BBICE TELISVEKS MBI LI, 15KR DL EOK ==t === =
] i 1 L1
BT, LTNOEKLERESHIEL, UgOLH ("= w0 % %
ﬂiaﬂj\b‘;ﬂf;b)ﬁf:o —'jjr 5‘9"17\3“) &i‘l"\”]E Days
THRFL, RBR OB S FFEENDT PICED Fig. 5. Growth response of 30-day-old seedlings

Bhi. WIEOEE KT 5 MERIRIII0KR Ll E

grown after gamma irradiated seeds.



1979 B D HPRER - BAES - Mk :

ﬁ%%ﬁmﬁwﬁﬁémMWMSQ%%K%?5M%I 5
SHINMEJIRO 2RIz, E?Hﬂﬁﬁﬁ%BE@ﬁdﬁMi&Hééﬁiﬁ

0 5 10 15 20 40

TACHISUZUNARI

40  60(KR)

0 5 10 20

Fig. 6. 14-day-old seedlings grown from seeds
exposed to varying doses of gamma
radiation.
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Fig. 7. A comparison of the effect of varying
doses of gamma radiation on the fresh

weight of callus and seeds grown for
30 days.

Table 2. Growth of 30-day-old seedlings grown from gamma irradiated seeds

Irradiation dose (KR)

Variety
- 0 5 10 15 20 40 60

Shinmejiro Fresh weight (g) 3.30 3.25 1.38 0.55 0. 36 0.16 —
% of control 100 98.5 41.8 16.7 10.9 4.8 —
Dry weight (g) 0.46 0. 46 0.16 0.05 0. 05 0.01 —
% of control 100 100 34.8 10.9 10.9 2.2 —

Tachisuzunari Fresh weight (g) 4,18 4.11 2.93 — 2,26 0. 50 0.27
% of control 100 98.3 70.1 — 54,1 11.7 6.5
Dry weight (g) 0. 60 0. 54 0.34 — 0.23 0.05 0.03
% of control 100 90.0

56.7 — 38.3 8.3 5.0

Weights represent mean of 14 plants for each treatment
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Table 3. Comparisons of RDs, Between callus and seeds, and between two soybean varieties

RD; (KR) Tachisuzunari
- Shinmejiro Tachisuzunari Shinmejiro
Callus Fresh weight 6.8 14.4 2.1
Dry  weight 6.9 14,0 2.0
Seed  Fresh weight 9.3 21.9 2.4
Dry  weight 8.8 13.6 1.5
Seedling height 10.7 21. 4 2.0
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Summary

Effects of ©°Co gamma radiation on hypocotyl-
originated callus tissues and seeds of two soybean
varieties, Glycine max (L.) Merr. vars. Shinmejiro
and Tachisuzunari, were compared. Callus growth
of Shinmejiro and Tachisuzunari was nearly equal
as compared to the control at a dose of 2.5 KR
and below 5 KR, and decreased with increasing
doses from 5 to 10 KR and from 10 to 20 KR, and
ceased practically at 20 KR and at 30 KR, respec-
tively. From comparisons of RDj on the fresh and
dry weight between two varieties, Tachisuzunari
was about twice as resistant as Shinmejiro. The
potency of growth in subcultures for 30 days of

irradiated- and 30-day-cultured callus was recog-

nized below 10 KR in Shinmejiro, and slightly at
a dose of 30 KR in Tachisuzunari. Severe inhibi-
tion of growth of irradiated seeds occured at and
above 15 KR in Shinmejiro and at and above 40
KR in Tachisuzunari. From comparisons of RDs
on fresh and dry weight and seedling height of
irradiated seeds, Tachisuzunari was about twice
resistant as Shinmejiro. Varietal differences in the
radiosensitivity nearly equalled in irradiated seeds
and in callus tissues. A striking difference in the
radiosensitivity between seeds and callus tissues,
was observed, however, callus tissues beeing sensi-

tive than the seeds.



