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Genetical and Physiological Studies on Tomato Pigment II

Breeding of Recessive Homozygote rrtt Lines,
Yellowish Tangerine Tomatoes

Tomio JoHjiMA, Hiroshi Qcura and Osamu Hara*

(Laboratory of Vegetable Crops)
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MM F, F., Fyoeeees | Foeees
(RRTT) Progeny test MMX 7t (S,) Selection of RR#t; MM—# and RC—#
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(RRTT) (RrTt) types MM=rt and RC—7t lines

Fig. 1.

selection by selfing

Synopsis of the breeding of 77t lines and other genotypes.

* Test cross to confirm the homozygosity of 7¢line was conducted by back cross on to either of the parental lines.
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Table 1.

different crosses*!

The values of color difference of tomato fruits in the F, and F, progenies from the four

. Number Color difference of fruit surface*?
Cross*! Genotype Fruit of
color plants L a b a/ b ratio

rt(S;) X Jub . F, Rret Tangerine 13 51.3 26.0 30.5 0.85
(rrieX RRee) ) Rt Tangerine 28 55.0 26.7 29.4 0.91
rrtt Yellowish 14 48.1 20.1 27.0 0.74

tangerine
r(S)XGQ I F, — Yellow 2 58.3 8.2 327 0.25
(X TT) g, T Yellow 34 52.3 74 29.3 0.26
rrtt Yellowish 9 49.8 13.1 275 0.48

tangerine
MM X rt(S;) . F, RrTt Red 33 39.6 33.7 16.8 2.01
(RRTTXrrtt) . RT Red 32 50.4 32.1 17.1 1.89
rT Yellow 7 55.0 8.0 30.5 0.26
Rt Tangerine 6 51.8 334 27.6 1.21
rrtt Yellowish 2 56.0 17.4 314 0.55

tangerine
RCXr(Sy)  :F, RrTt Red 21 37.3 35.8 17.9 201
(RRTTXrrtt) . ¢ RT Red 32 40.8 35.8 19.1 1.87
rT Yellow 12 61.9 7.9 37.0 0.21
Rt Tangerine 10 435 239 22.6 1.05
rrit Yellowish 4 46.8 17.6 26.0 0.68

tangerine

*! As shown in Fig. 1, these crosses were carried out from 1972 to 1976,
** The values of 3 or more fruits per plant were measured by color difference meter and the mean

value of each color type was calculated.
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60 WEZH - NABLE R B

Table 2. The segregation pattern of tomato fruit color in the F. progenies from various cross com-

binations
Total Segregation of fruit color . Hypothetic b
F, no. of Red Yellow  Tangerine Y(’ll()\/\’.].\‘h segregation 1-5‘(1;1‘_:“6
plants tangerine ratio est
RT rT Rt rt

GQXJub*' I F, 193 112 26 38 17 9:3:3:01 5.089¢

(rr'TTX RRtt)

(S X Jub 1 F, 42 - - 28 14 0:0:3:1 1.555¢

(rrtt X RRtt)

rt(S;)XGQ T F, 43 - 34 - 9 0:3:0:1 0.379"

(rret X rvTT)

MMX r£(S;) - F. 47 32 7 6 2 9:3:3°01 2.739°

(RRTTX rrtt)

RCXrt(Sy) - F, 58 32 12 10 4 9:3:3°1 2.259"

(RRTTX rrtt)

*1 This cross was conducted at first to breed rrit genotype.
*2 P values of chi-square test; a and b=0.5—0.7, ¢=0.3—0.5, d=0.2—0.3, and e=0.1-0.2.
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Table 3. The values of color difference and other characteristics of tomato fruits in 772z lines and
other homozygous genotypes*!

' Fruit Color difference of fruit surface*” Fruit Days to full
Line Genotype X e T
color L a b a/ bratio  weight ripening
. g

rt(S5) e Lolowish 304 15.2 233 0.66 83 60
MM-=rt(S;) et }{aﬂlqoevrvi‘rf? 39.1 9.4 23.2 0.41 85 56
RC-rt(S)  re Lohowish g3y 12,9 193 0.67 37 53
Jub (S5) RR1tt Tangerine 39.7 186 23.6 0.79 226 60
MM-—¢t (Sy) RRtt Tangerine 37.7 19.9 22.2 0.85 75 60
RC—1£ (S5) RRt Tangerine 34.0 17.7 189 0.94 50 59
GQ (S5) rrTT Yellow 33.7 4.1 183 0.25 72 48
MM—rr(S;) TT Yellow 339 5.6 18.7 0.30 76 60
RC—rr (Sy) rrTT Yellow 33.6 7.6 18.6 0.41 65 o7
MM (S;) RRTT Red 30.5 25.2 15.3 1.64 114 55
RC (S5) RRTT Red 30.0 21.4 14.8 1.46 28 50

*1 The investigations on the fruit characteristics of these lines were conducted from 1978 to 1980.
*2 The measurement was made on 3 or more fruits per plant and the average value of 10 or more
plants was calculated.
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(Ss) E L THEFESNT VA, E72, D rt(Sy) %
MHELT MM BIXURC 28R &4 5 it &
MM-rt BL W RC—rt FHL 72,

COEBEIE rret FOREDMLES Table 312
WTHABE, a/bfliid 067~041 TH Y, RC—rt
(S3)> 7t (S5) >MM—r4S;) PIATA X<, MM—-rt 13
BLIRMTH 7.
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372, B RRu RI22oWThbE, a/bffild,
094~079 THHIZL - TR 10 2R AP0 A SR
% (Table 1). #AKBIZ A B &, RC—tt >MM—r >
Jub DMATRE <, HiFEHEBIIREGRIIOVTA
HE MM=-tt>Jub DR ZRLY, Rk a/bfli
DERE L7

CDE)LGRE (a/bfl) LBESEEOBIEL,
W RRTT ROV TIdF— % L £ SR b D
HATVEY | a/b EA BRI T DRBEOR
RERTLOTHY), LLALEKKD b= b ifErne
(b EOEIIkLE) Tha7-0, FOHEIL
ml, REHETHDY . LT, BHEOEKR,
mEHERLEERINOBAL S

Rl L7z & 502, e, e (R
NBLO, TOLIRF—9R2HEITIIEALEALR
v, LLLERDL I REELDTF— v o EET
HE, a/bfELOREELEOMIZIE, KREHfEIZA
ONBE I LHErHEEEZ NS,

—F, IO a/blEx BIEFRORLZBEBIZO0
ThbE, BROWPLE L THulE RRTT Z>EH
T RRtt 3% >8P0 et Z>HEMH rrTT ZDONE
TRKE&L 5. §7:, hOoFrraEGBEIIOVTIZA
FTOEBMRD S, BOHE>SROE>SEBOE>E
BHOMETHLEGRELE , a/bilis DBEE 13—
BLawv., ZREERKIZE - T, BEEBEBS R
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WERATT Y Thb é—husr bk, /{azfL
YA NOREEL. LA T, HOEYRT b
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B L U Table 3).

Do X iz, #faE «a BIUEBE b OLEME
WEoTHIMESNDS a/b iz, REIZLBMEELE
2, REBOLEDOFBN L HEIE L LTI
HITHAL, 512, B LUOZRHENICEBITA5E
DR, BEETOEHELZ EOBS LEETIZLIE
Mriran s,

2. BRENDRESHLURICOVT

MM=rt, MM=2t B X 0" MM—rr i3, MMX ¢ (S,)
DE—MEE DHRA D S5 BREE SN ZHETH Y,
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R LIl FRFREE SN TEEEZ
Lbitb,
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7-.
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2. GQ B LUV Jub 12DV THHE 3 DOBMHBED
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A, Bl 3%k e (Sy) 2137,
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FRIDWEGHEBIBEAIK it THBEZ L MR L.
Thbht, F, DFHAIL, GQ /- Jub DA%
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4. F7:, MMX 7t (S;) BLU RCX 7 (S,) DM
5, FRERBROFEIZL ST, MM B XU RC
HFEDELHARTE it /; MM—rt :‘BJZ W RC—rt %1%
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mTT %, MM—rr BEXUTRC—r bFHL 7.
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N5, a/bfEid, REICL- THELZENALR
. T%bb, HER D) EEAR (1), BER
(Rt) BEUHREHR (RT) b= bOEFREFROEIZ 0.2
~04, 04~07, 08~128B LU 15~20 ThhH, =
D& R BELEIE, P MORBIZETEIERED
BEIIBWT, AR ROERBERD L D SEN L%
WEWHEIZ L7,

T/, BRENHELORKEOBESL, REBLIY
I e & OREFFEICOVTOEE L 72,

#ME b~ b AAHE Golden Queen, Jubilee B & UF Money-
maker D% 5 i U THEOV 72 BEAROK PE 97 B 30 Gl B A/ K
X BB & U Red Cherry OMi-f % 7 A A hHEALTE
3o ZZBE WL RS KOPRREE ORRR IR, L s Bt K
LET. T/, AREPENT LIZHL D EIELVED &
A % B b - ISR R TR fI2I,
DOHELRLET. 510, BHIIOZD2EREBRDEIIZH
720, TGRS O ORI, Lo R T K
LET.
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Summary

In the previous paper, the authors newly showed that cis-form Y-carotene (probably pro-
7-carotene) was contained in the carotenes of tangerine tomato ( RR¢t) and suggested the presence of a
new pathway leading to the formation of pro-y-carotene in the biosynthesis of tomato carotenoid.
Accordingly, a further and more detailed study has become to be needful concerning the pigment
constitution of another tt-genotype, namely yellowish tangerine tomato of rret genotype.

Here are some reporting descriptions on the breeding-process of rrtt genotype as well as on the
fruit-characteristics of this genotype, together with those of other genotypes obtained by us.

1. In this breeding project the followings were used as the parental lines:—tangerine tomato
(RRtt); Jubilee (Jub), yellow tomato (7#TT); Golden Queen (GQ), and red tomato (RRTT); Money-
maker (MM) and Red Cherry (RC).

2. After three successive selfings made to confirm the homozygosity of GQ and Jub, the F; hybrid
was obtained by the crossing between these two cultivars and 7t phenotypes segregated in the F,
progeny were selected. On to these 7 phenotypes, the pure line selection was repeated and after three
generations 7£(S,) line was obtained.

3. The genotype of this 72(S;) line was ascertained to be recessive homozygote rrtt by the test
crossings with GQ and Jub and their later segregation pattern, namely, the F, progeny always showed
the phenotype of either of GQ or of Jub and the fruit-color-segregation ratios in the F, agreed well with
the expected theoretical ratios.

4. Through the similar procedures of the progeny selection and successive selfings, the other
strains having rr¢t genotype, MM-rt and RC-r¢ lines, were obtainned from the crossings, MM X r£(Sy)
and RCX7r#(Sy). In the process of this breeding the followings were obtained, too:— R Ret genotype;
MM-# and RC-#t lines and 77T genotype; MM-rr and RC-rr lines.

5. The color-difference-values of L, a and b were variable, but when based on the a/ b ratio the
clear-cut differences were observed among the four color types, that is, the ratios of yellow tomatoes
(rT), yellowish tangerine tomatoes (r#), tangerine tomatoes (Rt) and red tomatoes (RT) were
ascertained to be 0.2-0.4, 0.4-0.7, 0.8—1.2 and 1.5—-2.0, respectively. By this fact was made possible a
reasonable selection in variously colored offsprings throughout the whole breeding procedures.

In the various pure lines obtained, a few fruit-characteristics such as the color-difference-values,
fruit weight and the time for ripening were also described.



