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Growth Characters and Genetic Inheritance in Tomato cv. ‘First> Mutant with

Short Internodes Induced by Seed Irradiation with Ion Beam

Masaharu Masuda, Toshihiko Yuasa and Kenji Murakami
(Department of Applied Plant Science)

Tomato (Lycopersicon esculentum L.) cv. ‘First’ mutants with short internodes grew vigorously.
The number of leaves slightly increased and the shape of the leaves was similar to wild type. In
inflorescence morphology, the number of flowers increased and the length of peduncle and pedicel
were shorter. In fruit characteristics, weight per fruit, total yield, sugar and acid contents were
similar to wild type. But a lot of malformed fruit set was observed in the mutant line, due to the
number of locules and short length of the peduncle and pedicel.

The segregation ratio of the short internodes character fitted 3:1 of normal: short, hence it was
considered to be controlled by a single pair of recessive genes.

Allelism with already known dwarf gene was examined by crossing with ‘Ailsa Craig’, which
had a symbolized dwarf gene, br or bu. Thereby, it was revealed that bu and short internodes gene
were in the same gene locus.

This mutant line has no negative effect on plant growth and fruit yields, but was unsuitable for
use as fresh fruit by reason of malformed fruits.

These results indicated the possibility of breeding of a new cultivar with bu gene derived from
‘First’. Since the mutant with short internodes is derived from °‘First’, which is already a
commercial variety with excellent characteristics, raising a new commercial variety with short

internodes trait may not take a long time.

Key words : bu gene, ion beam, mutant, short internodes, tomato

i

Ve 328 REFEIC B W CIE, T TICEHDBICE
LT3 BERWEMEO—odeE %z, I - el
BIbbRBIZIZ A B2 %L, HDRE
DIFED A% ZAL IR E L T2 2 & L WHETH
b, ZZTHIREDE LI, FHEINLKIOHE
BIRE L) Z ok by, BROFERICIE, ZnET
ISR S BT & MR DR 2 BRI AN RO
FUMED EIEL TR E W S, 2, FZTHEREINL
SRS AR AR & L OOL L e T, IFEL
WIHBTEEAHEIREIND &, FNSIELHEH E L THW
L2 EHTE, TREMZAT) L ToBENLMEE Lk
D95, walkid, EBMIC b QEOBEEIR 2 HERT 5
BhE Ak, i ERBERZINET 2 2 & e WEEc 72
STETWLZERLY, WICLDIFE LWVEEEED
AEIC B D TITC WD H B2,

INET, P TIEXMB LUy i & DR R

$=° ethyl methane sulphonate (EMS) 7¢c & Dfbsyzs
RFIC L > TEL DRREIMEDP R I N T3
IS4 RASEN) 2 A H 2 T O 1 E 138> T e v, B
T, Masuda 521, & 0 i B RmoEl % HigL T 7
7= N A T E— 2% B U RO AR & 72
I AEFIRDOFFRMBED» 5 AT, CAA Y E—LTIE
50Gy, He 4 4> b —2A4 Tix150~200Gy 25 #1E#i= T
HarElL, Y bIF50Gy HDCA A > E—2L (220MeV)
B DM HARIZ 33\ TR 2L 22 IR L (B YL b L
7o IR HAR—Fig. 1) %I 72, Bk 77— 2
FiE, 2COBRLBEVEEZAL, i hrb&HFL~
b &L THATE WG Z /4T & 7205 IWERHUEZ 4
CHEZWZ E b, ZHUSEER R EXPUME 2 5 A
L7Z2F BRI I CEl, 22 THRY
T B EEIZEE, MEGET 20 B 57 T O A Tl &
L 72 S A e DB TMBIZ D% 7 B B ThH B &

Received October 1, 2004



26 pE IER 2%

Mutant

Original cv.First

Fig. 1 Tomato ‘First’ mutant with short internodes.
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Morphological characters in M; progenies of a tomato mutant with short internodes

Length of peduncle and pedicel

Shoot Mean No. of flowers in inflorescence .. c
Line length® Longest leaf No. of internode in inflorescence® (cm)
(cm) leaves 1 h
(em) ength®(cm) 1st 2nd 3rd 1st 2nd 3rd
‘First’ 85.7a 35.3a 15.2a 5.7a 9.7a 9.3a 10.5a 5.8a 52a 7.0a
Mutant 45.9b 39.2a 16.3b 2.8b 18.3b 15.0b 13.8a 2.1b 3.5b 4.4Db

Data were taken 11 weeks after sowing. (n = 6).

Different letters within columns indicate significant differences by #-test at P = 0.05.

#Measured stem length from cotyledonary node to apical bud.
"Stem length/number of leaves
‘From stem and peduncle junction to base of 1st fruit.

Table 2 Fruit characters in M, progenies of a tomato mutant with short internodes

Sugar concentration Acid concentration

Total yield® Average No. of
Line per fruit No. of seeds (2/100g FW) (2/100g FW)
. locules
plant (g) weight (g) per locule Glucose Fructose Citric ~ Malic
‘First’ 3526.0 264.4a 9.3a 21.1b 1.28a 142a 0.225a 0.023a
Mutant 3426.1 274.1a 11.8b 10.8a 1.09a 1.28a 0.296a  0.027a

Different letters within columns indicate significant differences by ¢-test at P = 0.01.
aTotal fruit weight was taken from 1st to 3rd truss. No. of fruits per truss was restricted to 4 or 5.
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Fig. 2 Shoot growth of F, plant obtained from crossing
original ‘First’ and mutant with short internodes.
Seeds were sown on 10 Apr. Shoot length was calcu-
lated from cotyledonary node to apical bud. Vertical
bars indicate standard deviation.
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Table 3 Segregation of the mutant with short internodes in F; and F, generations

No. of segregated plants

in F, generation

Cross F, phenotype x?(3:1) P
Normal* Mutant®
Mutant($) X ‘First’(s7) Normal 147 43 0.667 0.414
‘First’ (%) X Mutant(s") Normal 118 42 0.133 0.715

#Seedlings similar to original ‘First’.
bSeedlings with short internodes.
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S.I. by X S.L. br  br X First

Fig. 3 Plant height (a and b) and internode length (c and d) in

S.I. indicates mutant with short internodes.
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