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ABSTRACT : Two tomato crosses; i. e., Money Maker x Castle
Rock (MM x CR) and Carmeuco 200 x Peto 86 (C,4, x Peto),

their parents and two cultivar groups (11 each) , which will be
used for triple test cross, were evaluated under three
micro-environments (30, 45 and 60 cm plant spacings) in sandy
soils. They were tested in split-plot design with three replicates,
in the summer season of 2000, at El-Khattara Farm, Zagazig
University,

Highly significant values were observed for the mean
squares of environments, genotypes (testers and Ni-cultivars)
and genotype-environment interaction (tester x env. and
cultivar x env.); for plant height, branch number/plant, early
-fruit number/plant, early yield/ plant, early yield/plot, total
yield/plant and per plot, fruit weight/ fruit. and fruit number
/plant; whereas, those for average early fruit weight of
environments and all early yleld traits of testers x environment
were insignificant. Such differences among genotypes (testers
and Ni-cultivars) and their interaction with the same
environment and under different environments were assessed
in both studied crosses. Therefore, the testers (P,, P,, and F,)
and Ni-cultivars group for each cross had sufficient variability
among them, and responded differently to the examined
environments. Peto cv gave the highest yield / plant, in
environment 1, and C,y, cv, in environments 2 and 3, in group
1, while, in group 2, MM gave the highest yield / plant of all

environments.
Key wards : Micro-envirnments, testers, N; - cultivars .
INTRODUCTION of the most important vegetable

) . crop in Egypt, for fresh consup-
Tomato (Lycopersicon escu-  vion and processing. Althouth,
lenturn Mill.) is considered one tomato is a self pollinated crop,

—_—
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hybrid vigour was earlierly re-
ported by many authers and
used as hybrid variety in eco-
nomic agriculture (Khaif-Allah,
- 1970; Khalf -Allah and Kassem,
1985, Mahmoud and Gad El-
Hak, 1988; Sherif and Hussein,
1993; Dev et al., 1994; Zanata,
1994; Hegazi et al. 1995; Ku-
mar et al. 1995; El-Sayed, 1997,
Ismail, 1997; Youssef, 1997,
Salib, 1999; Bayomy, 2002).
Therefore, the breeding program
for such a crop should aim to
seek for obtaining high yield hy-
brid or to develop high per-
formed cultivar (Ismail, 1997).
The amount of heterosis de-
pends upon the diversity of the
parents involved in hybridiza-
tion, so that when the parents
are not closely related, a fairly
large amount of heterosis would
be expected (Bayomy, 2002).

Since the breeding program
is a time and labor consumption,

it should be well planned from .

the beginning. And/also the ma-
terial (genotypes) should be
carefully selected to acheive its
aim to detect the cause of heter-
osis, a fair estimation of the ge-
netic components of variation
would be obtained(Jinks, 1983).
Predection at each step of the
program for obtaining lines su-
perior than their good parent or
even than the F;-hybrid.

Gad, et. al.

Triple-test cross (TTC) pro-
vides a fair estimates of genetic
components of variations, if the
used genotypes for this cross
system are adequate. Therefore,
the present work aimed to test

“the adequacy of the testers (P,

P, and F;) and Ni-cultivar two
groups for TTC, through the
evaluation of their general, un-
der different environments
(planting spaces).

MATERIALS AND METHODS

Four tomato' cultivars; i.e.,
Money Maker (MM), Castle
Rock (CR), Carmeuco 200
(Cyp) and Peto 86 (Peto), were

used to obtain two F; hyprids.

The two crosses were MM x CR
as cross 1, and Cypp x Peto as

cross 2 and 11 cultivar groups
(Schedule 1) which will be used
for TTC system in the next pa-
pers, were e¢valuate for their
general performances under
three environments. The three
environments (plant spacings)
were; 30 cm (env. 1), 45 cm
(env. 2) and 60 cm (env. 3).

Seeds of the parents were
sown on Oct, 28 ,1997 in plastic
pots (15 cm). The growing me-
dium consisted of peat moss
and vermiculite 1:1 (v/v) . The
pots were kept under a low plas-
tic tunnul and the raised seed-

lings were transplanted on Dec.
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21, 1997 under plastic house to
produce seeds of the two F;
crosses, and continoud up to
1999. Seeds of both F,'s and 11
Ni-cultivar groups were sown in
speedling trays on Jan. 25, 2000
and kept under plastic house.
The seedling were transplanted
on Mar. 8, 2000 in the field.
Seedlings were distributed in
“the field according to split-plot
in randomized complete block
design with three replicates. The
main plots were devoted for the
three different environments
(30, 45 and 60 cm spacings be-
tween plants) in lines of about
150 cm wide. The fourteen gen-
otypes (2 parents + an F, hybrid
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+ 11 Ni-cultivars group) of each
cross were randomly distributed
in the sub-plots of each environ-
ments. Plot area was 4.5 m? (3
m lenght x 1.5 m wide) with an
uncultured space (1.5 m) be-
tween every two plots. Fertiga-
tion and other cultural practices
were done as recommended for
sandy soil conditions in the dis-
trict .

Data were recorded from
each sub-plot at the end of the
season for final plant height,
branch number/plant, early yield
traits; i.e., average early fruit
weight, early fruit number/plant,
early yield/piant and total early
yield/plot. The first three

Schedule 1. Appriviation and source of the tomato Ni-cultivars.

Ni - cultivars

Appriv. Source
Name Group

Super Marmande 1 and 2 SM  Daehnfeldt, Holland
Strain-B 1and 2 SB  Sun Seeds, Parma, Idaho, USA
Carmeuco 201 1 and 2 Cyo; Inter. Agric., Res., Argantina
Aledo VF 1and 2 Aledo Clause, France
Sun Drop land2 SD  Bruinsma, Holland
Super Strain-B . land 2 SSB  Sun Seeds. Parma, Idaho, USA
Pearson Improved 1 and 2 Pl Noord Scharwoude, Holland
Beef Stick 1 and 2 BS  American Seed, USA
Carmeuco 200 1 Cy00 Inter. Agric., Res.,Argantina
Peto 86 i Peto  Peto Seed, USA
UC97-3 1 UC  Peto seed, USA
Money Maker 2 MM Yates, New Zealand Lid.
Castie Rock 2 CR  (Castle Seed, USA
Rutgers Select 2 RS American Seed, USA
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pickings, starting from 72-85
days after transplanting were
considered as early yield .Total
yield traits; i.e., average fruit
weight, total fruit number/plant
and total yield/plot and plant,
were recorded at the end of har-
vesting season.

Obtained data were statisti-
cally analyzed using the conven-
tional two way analysis of vari-
ance of split-plot as illustrated
by Sendecor and Cochran

-(1967). The comparisons of the
means were done using LSD at
0.05 level of probability as men-
tioned by Cochran and Cox
(1957).

RESULTS AND DISCUSSION

Mean performances of the
TTC testers (P, P, and F,) and
a group of Ni-cultivars, to be
used to establish family sets of
TTC, were studied to high light
on the differences among the
testers and the variability among
group of a random sample of

Ni-tomato cultivar groups. Such

differences among genotypes
and their interaction with the
environments will be assessed
and discussed under the
- following topics.

1. Plant Growth Characters
Results of the analysis of
variance (Table 1) for plant

Gad, et. al.

height and branch number/ per
plant showed highly significant
mean squares for environments,
genotypes (testers and Ni-
cultivars) and genotype- eni-
vornment interaction (tester x
env. and genotype X env.).
These results indicate that the
studied environments (plant
spacings) had a sufficient vari-
ability among them to be valid
to evaluate the genotypes under
such environments. It suggests
also that the testers (P, P, and
F) and Ni-cultivars group were
different in the two growth
traits, and interacted differently
with the environments. Increas-
ing plant density caused an in-
crease in plant height in tomato
nutrient film techniques (Ghat-
tas and Economakis, 1993).

In the present study, plant
height and branch number were
investigated at the end of the
season, since the material was
evaluated under different plant
spacings; i.e. 30, 45 and 60 cm.
The validity of such environ-
ments for assessing tomato gen-
otypes was also reported by Is-
mail (1997).

The detected differences
among P, P, and their F, in the
two crosses (MM x CR as cross
1;,Cy00 x Peto 86, as cross 2) and
among the used tomato cultivar



Zagazig J.Agric. Res., Vol .30 No.(1) 2003 85

Table 1.Mean squares of genotypes (testers and Ni-cultivars),
environments and their interactions, in both tomato crosses,
for the characters plant height and brasch number, in the
summer season of 2000

SOV Cross 1 (MM! x CR2) Cross 2 (Coo0 3 x Peto?)
Plant height  Branch Plant height  Branch
(cm) No./plant (cm) No./plant

Reps. 2 24.390 25.331 34,986 218.083

Env. 2 9355.868** 3997.329** 10637.574** 4214.940**

Error a 4 6.148 8.302 2.483 8.150

Gen. 13 1535.877** 790.488**‘ 1736.544**  602.122%*

Testers® 2 1873.562**  415.789** 2977.511** 560.897**
Ni6 10 581.360**  454,946*% 413.10i**  181.663**
Residual 1 10405.674** 4895.311** 12489.044** 4889.165**
. Gen. x Env. 26 187.894**  110.040**  105.617**  94.963**
Testers x Epv, 4 50.159** 84.473**  153.178**  01.613**
Ni x Env. 20 45.947%*%  97.378%*  60.521%*  88.508%*
Residual 2 584.814** 287.789*%*  461.457** 166.218**
Error b 78 3.932 4.431** 6.961

8.703

** . Highly significant at 1% level of probability
1 : Money Maker cv, 2: Castle Rock cv, 3: Carmeuco 200 cv , 4: Peto 86,
5:(P1,Pgand Fy), and 6 : ith cultivars.

groups were general similar to
those reported by many investi-
gators; such as Zanata (1994),
Ismail (1997), Salib (1999) and
Bayomy (2002) on tomato plant
height; and Mahmoud and Gad
El-Hak (1988).El-Sayed (1997),

Youssef (1997) and Bayomy
(2002) on branch number per
plant.

1.1 Average effects
In the two crosses (Tables 2,
3), the highest significant values
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for plant height and branch
number, among testers and Ni-
cultivar groups were obtained
with 60 cm, followed signifi-
cantly by 45 and 30 cm. There-
fore, tomato plant height and
branch number /plant were in-
creased with increasing the
plant spacing. Similar resuits
were reported by Stoffella et al.
(1988), when two tomato culti-
vars were evaluated (Harizon
and Sunny) at 30.5, 61 and 91
cm within-row spacings at five
locations during spring at Flori-
da state.

Regarding to the testers, the
'F; hybrid in the two crosses
gave the highest values for plant
hieght and branch number, and
reflected heterosis over their
highest parent. Such a heterosis
for plant height reached 19.2%
in cross 1 (MM x CR) and
-21.68% in cross 2 (Cygg X Peto
86). For branch number it was
19.73% in cross 1, but not so
clear in cross 2, and reached
14.54% over mid-parent. More-
over, P, in the two crosses (MM

and Cyy, P, for each) had high-
er plant heights than their P,'s.
However, for branch number P,
(CR) and P; (Cyqq) in cross 1

and 2, respectively gave higher
values than the respective
other parents (P; and P,).

Gad, et. al.

~Accordingly the testers of the

two crosses appeared to be sig-
nificantly different and provided
to be valid to be testers for these
two traits. Obtained results are
in conformity with those of She-
rif and Hussein (1993), Dev et
al. (1994) and Kumar et al.
(1995) for plant height and He-
gazi et al. (1995) and Salib
(1999) for branch number/plant.
Moreover, Bayomy (2002)
found that average heterosis
over the mid-parents for all
crosses was highly significant
with values of 32.39% and
17.03% for tomato plant height
and 12.56% and 15.28% - for
branch number in the first and
second year, respectively.’

The two groups of Ni-
cultivars, of the two crosses,
showed also some significant
differences in values of these
two traits (Tables 2, 3). The cul-
tivars that gave the highest val-
ues of plant height and branch
number were Cyg and Cyq, for

cross l,and MM and C,y; for

cross 2 in the two traits. The
lowest values,on the other hand,
of Ni-cultivars were obtained by
UC, in cross 1 the two traits,
and RS for plant height and SD
of branch number for cross 2.

1.2 Interaction effects
Concerning the testers x env.



Table 2. Mean performances of the triple test cross testers (P,, P,and F,) and Ni-cui:ivars (ith cultivars), which will
be used for generating the triple test cross, for plant height of tomato in the summer season of 2000
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Genotype Cross 1 (MM! x CR2) Avg. Genotype Cross 2 (Cygq? x Petod) Avg.
Env.1 Env.2 Env.3 B8enotype Erv.1 Env.2 Env.3 genotype
Testers - Testers -
Money Maker, P, 6045 73.67 §4.11 72.74  Cammenco 200,P, 67.22 7278 89.56 76.52
Castle Rock, P, 5011 5933 6422 5789 Peto- 86, P, 5156 5856 6022 5678
(MMxCR), F, 7156 8689 1018 8674 (CypxPeto), F, 7544 9289 111.00 93.11
Avg. Env, 60.71 7330 83.37 Avg. Env. 64.74 7474 86.93
Ni4-cultivars _ Group 1 Ni4-cultivars - Group 2
Carmeuco 200 67.45 70.89 89.00 75.78 Money Maker 60.11 7378 85.67 73.19
Peto- 86 51.22 5822 5967 5637 Castle Rock 49.67 5467 6444 5793
Super Marmande 56.89 67.89 71.00 6526  Super Marmande 57.44 6889 71.44 6592
Strain -B 5956 5844 6678 61.59  Strain-B 60.67 5433 67.89 62.63
Carmeuco 201 7822 6656 8578 76.85 Carmeuco 201 79.00 67.89 8644 77.78
Aledo VF 4989 5544 61.44 5559 Aledo VF 51,10 5622 6233 5655
Sun Drop 5478 59.00 65.89 59.89  SunDrop 56.44 60.67 6689 6133
Super Strain -B 4956 5433 6767 57.19  Super Suzin-B 5000 5656 68.67 58.41
UucC-97/3 4878 44.67 6000 51.15  Rutgers Select 58.00 49.11 66.11 5774
Pearson Improved 57.22 5889 64.67 60.26  Pearson Improved 57.33 6022 6467 60.74
Beef Stick 57.00 5778 6622 6033  Beef Stick 56.78 5922 6678 6093
Avg.Env. 5732 59.28  68.92 AvgEnv. 57.86 61.05 70.12
1:Money Maker cv, 2 : Castle Rock cv, 3 : Carmeuco 200 cv and 4: Peto 86
LSD at 0.05 for comparing means in testers and Ni - cultivars
Cross 1 Cross 2 Cross | Cross 2
Averages of environments  2.68 1.08 0.73 0.99
Averages of genotypes 1.35 1.52 1.24 1.39
Any two row values 2.44 2.31 4.10 4.09
Any two column values 4.04 4.55 - 37 418

Gen. \ Env, interaction 3.24 3.44 3.24 344

L8



Table 3. Mean performances of the triple test cross testers (P,, P,and F,) and Ni-caltivars (ith cultivars), which will
be used for generating the triple test cross, for branch number/plant of tomato in the summer season of 2000

Genotype Cross 1 (MM! x CR2) Avg. Genotype Cross 2 (%3 x Peto%) Avg.
Env.1 Env.2 Env.3 8enotype Env.1 Env.2 Eny.3 86RO0Pe
Testers - Testers -
Money Maker, P, 13.67 30.00 3478 26.15 Carmenco200,P, 43.67 4200 43.89 43.19
Castle Rock , 152 . 18,67 38.67 4222 33.19 Peto-86, P, 1689 3367 3522 2859 .
(MM xCR), F, 36.67 39.18 4278 3974 (CypxPeto), F, 3833 4022 4478 4l1.11
Avg. Env. 2300 36.15 4093 Avg. Env. 3296 38.63 41.30
Ni4-cultivars _ Group 1 Ni4-cultivars _ Group 2 .
-~ Carmeuco 200 4361 4244 4200 4270 Money Maker 1433 2956 3544 2641
I Peto- 86 1689 3033 35.11 27.44  Castle Rock 17.89 38.11 41.00 3233
w Super Marmande 19.78 34.89 41.00 31.89 Super Marmande 18.11 33.56 - 42.56 31.41
"_. Strain -B 18.67 2045 3689 2534  Strain-B 19.11 1967 3767 2548
= Carmeuco 201 3778 40.00 4022 3933 Carmeuco 201 36.67 3845 40.67 38.60
S Aledo VF 2600 21.78 3433 2737  Aledo VF 25890 21.44 3622 27.85
Sun Drop 1467 2122 3311 23.00 SunDrop 1466 20.56 3256 22.59
Super Strain -B 2322 30.11 37.89 30.41  Super Strain -B 21.89 29.78 3778  29.82
UC-97/3 1644 1989 1989 1874  Rutgers Select 2400 2455 3145 26.67
Pearson Improved 18.11 23.67 28.89 23.56  Pearson Improved 18.67 22.67 30.89 24.08
Beef Stick 4055 2533 3156 3248  Beef Stick 3478 2478 31.89 3048
Avg.Env. 25.07 28.19 3463 Avg.Env. 2236 27.56 36.11
1:Money Maker cv, 2 : Castle Rock cv, 3 : Carmeuco 200 cv and 4: Peto 86
LSD at 0.05 for comparing means in testers and Ni - cultivars
Cross ! Cross 2 Cross | Cross 2
Averages of environments  3.62 3.56 0.99 0.97
X Averages of genotypes 2.98 2.26 2.74 2.08
- Any two Tow values 9.58 8.08 : 8.45 7.95
Any two column values 8.94 6.79 8.21 6.23

Gen. x Env. interaction 482 420 4.82 4.20



Zagazig J.Agric. Res., Vol .30 No.(1) 2003

interaction (Table 2, 3), the re-
sults reveal that, the studied test-
ers, in the two crosses, behaved
differently under the environ-
ments in plant - height and
branch number,except Cyoq (Py),
in cross 2, which behaved simi-
larily (insignificantly) in branch
rnumber under the studied envi-
ronments. In this respect , the F,
of the two crosses x 60 cm gave
the highest values of both traits
at 60 cm.

Moreover, Ni-cultivars of
the two groups behaved differ-
ently under the same environ-
ment and so did, each cultivar
‘under different environments.
- However, in some cases; i.e.,
SB, PI and BS in cross 1, in
plant height, and SB, C,; and
UC in the two crosses, in branch
number; their behavior did not
differ when they are planted at
30 cm or 45 cm. However, the
highest values of plant height
were obtained with Cyyy and
Cy01 X 60 cm, in cross 1, and
with MM and Cyy; x 60 cm; in

cross 2. For branch number, the
highest values were obtained

with Cyqq x all environments, in

cross 1, and with CR and SM
60 cm, in cross 2. '

2. Early Yield
Results in Table 4 showed

39

highly significant environments
mean squares for fruit number,
early yield/ plant and early
yield/plot in the two crosses, but
it was insignificant for fruit
weight. It revealed also highly
significant mean squres for gen-
otypes and its two portions; i.c.,
testers and Ni-cultivar groups,
and for GxE and Ni-cultivars x
environment for all early yield
traits. But, it was insignificant
of testers x environment . Ismail
(1997) reported insignificant en-
vironment mean squares for ear-
ly yield per plant .

Therefore, the testers and Ni-
cultivar groups and Ni-cultivars
x environment under such mi-
cro-environments,showed cnsid-
erable differences among them
and also they responded differ-
ently to the growing environ-
ments. However, early fruit
weight were did not affected by
the studied environments.

2.1 Average effect

Data in Tables 5, 6, 7 and 8
clarify that the average weight
of early fruits was not affected
by the studied environments.
However,fruit number/plant and
early fruit yield/plant (Tables
6,7), of both the testers and Ni-
cultivar groups, were affected
by the environments and fa-
voured. 60 cm spacing. While,
early yield/plot favoured 45 cm
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Table 4.Mean squares of genotypes (testers and Ni-cultivars), environments and their interactions in both crosses of tomato early

yield traits, in the season of 2000

sov At Cross | (MM' x CR?) Cross 2 (Cyo0° x Peto?) '
” Fruit viuit No. Early Yield/ Early Yield/  Fruit Fruit No.  Early Yield/ Early Yield/
weight plant plant (gm)  plot (kg) weight plant plant (gm)  plot (kg)
Reps. 2 10902 2.640 13848.101 0.635 66.226 0.493 934303 0.021
Env. 2 92.883NS- 239.167%* 1090703941+  0.437**  |5.986NS 109.488**  585696.928*%  2928%*
Error a 4 153372 0.781 3014781 0.042 57.298 0.349 455957 0.021
Gen. 13 857.330%%  4.443%» 26099.209%*  1.146**  957.448**  7.966* 32990.475%*%  5.800**
Testers’ 2 308.291%%  6.855%* 8970.044%*  0.428*  1627.198%** 6.896** 7638.775**  0.17I*
Ni6 10 1044.471%% 2877+ 25747.215%*  1.109%*  804.566**  6.425** 28402.274%% | 24dwx
Residual | 84.003%* 15.274%%  63877.485**  2953**  1147.418** 19.013**  129578.885%*  (3g0**
Gen. xEnv. 26  296.011%* | 272% 12981.657%*  0.476%*  93.889**  (.768** 42771825%*  (.156%+
Testers x Env. 4 7586085 0.340N-S 1440.748NS  0.064NS  21.996NS 0.32INS 1316.000N5 g gogNs
Ni x Env. 20 269.329**  |.460*+ 15837.603**  0.576%*  107.639**  0.831** 4809.387%%  ( 14g%x
Residual 2 1003.135%%  1.263** 15008.038**  0.599%+  100.173**  1.032%* 69913655 () 4004+
Error b 78 49.458 0.1%7 909.534 0.028 33.593 0.245 779.032 0.027

N.S., **; Insignificant, highly significant at 0.01 level of probability, respectively.

1: Money Makercv.. 2: Castle Rock cv . 3: Carmeuco 200 cv , 4: Peto 86, 5:(P,Pgand Fy) and 6: ith cultivars .



Table 5. Mean performances of the triple test cross testers (P,, P,and F,) and Ni-cultivars (ith cultivars), which will be
used for generating the triple test cross, for average early fruit weight of tomato in the summer season of 2000

Genotype Cross 1 (MM! x CR2) Avg. Genotype Cross 2 (Cygq° x Peto?) Avg,
Env.1 Env.2 Env.3 ECROWPe Env.1 Env.2 Env.3 8enotype
Testers - Testers -
Moncy Maker, P, 4898 51.90 55.61 52.16  Carmenco 200,P, 76.10 7250 8498  80.19
Castl=Rock, P, 57.80 5850 5834 58.21 Peto- 86, P, 5615 £'03 57.01 56.73
(MMxCR), F, 7164 5928 60.67 6386 (CypxPeto), F, 7632 7734 8585 79.84
Avg. Env, 59.47 56.56 58.21 "~ Avg. Env. 69.52 7129 75.95
Ni4-cultivars Group | Ni4-cultivars Group 2
Carmeuco 200 69.09 10276 ¥5.58 85.81 Money Maker 54.15 5525 5534 5491
Peto- 86 58.38 57.43 6097 58.83 Castle Rock 5726 577719 59.83 58.29
Super Marmande 73.13 7453 4792 65.19  Super Marmande 72.51 76.75 66.17 71.81
Strain -B 5555 5191 7920 6246  Strain-B 5461 4872 81.47 61.60
Carmeuco 201 80.57 8396 88.20 84.24 Carmeuco 201 7771 83.26 88.67  83.21
Aledo VF 47.47 5447 5698 5297 Aledo VF 5245 55.59 56.22 54.75
Sun Drop 5830 60.63 5753 5882  SunDrop 59.08 58.82 62.31 60.07
Super Strain -B 55.16 56.26 54.62 5535  Super Strain -B 57.25 61.26 5436 57.62
UC-97/3 6234 63.63 73.17 6638  Rutgers Select 63.36 5407 6956 64.00
Pearson Improved 51.23 6731 77.72 65.42  Pearson Improved 70.66 73.37 79.25 74.43
Beef Stick 7445 7529 65.71 71.82  Beef Stick 7464 6974 78.10 74.16
Avg.Env. 6233 6799 67.96 AvgEnv. 63.06 63.60 68.30
1:Money Maker cv, 2 : Castle Rock cv, 3 : Carmeuco 200 cv and 4: Peto 86
LSD at 0.05 for comparing means in testers and Ni - cultivars
Cross | Cross 2 Cross 1 Cross 2
Averages of environments NS NS NS NS
Averages of genotypes 7.26 5.80 6.66 2.78
Any two row values NS NS 13.71 10.11.
Any two column values 12.58 10.05. 11.54 922

Gen. x Env. interaction NS NS 12.01 9.59
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Table 6. Mean performances of the triple test cross testers (P,, P,and F,) and Ni-cultivars (ith cultivars), which will be
used for generating the triple test cross, for early fruit number/plant of tomato in the summer season of 2000

Genotype Cross 1 (MM! x CR2) Avg, Genotype Cross 2 (Cyg¢° x Peto?) Avg.
Env.1 Env.2 Env.3 &cnotype Env.1 Env.2 Env.3 &enotype
Testers - Testers - :
Money Maker, P, 3.60 5.50 6.2¢ 5.10 Carmenco 200,P, 3.90 433 5.20 4.48
Castle Rock, P, 233 3.70 4.67 3.57 Peto- 86, E 470 5.07 6.67 5.48
(MM xCR), E 227 3.37 5.20 3.61 (Cypo x Peto), F, 357 3.23 4.40 3.73
Avg. Env. - 273 419 5.36 : Avg. Env. 4.06 421 5.42
Ni4-cultivars Group 1 Ni4-cultivars Group 2 .
Carmeuco 200 2.07 4.73 4.47 3.76 Money Maker 3.93 5.23 6.13 5.10
Peto- 86 3.93 5.50 5.80 5.08 Castle Rock 2.53 3.10 467 3.43
~ Super Marmande  1.97 3.10 5.07 3.41 Super Marmande  2.33 2.37 3.73 2.81
3' Strain -B 2.63 3.73 6.93 443 Strain -B 2.77 3.17 493 3.62
Y Carmeuco 201 2.77 457 5.67 4.33 Carmeuco 201 3.03 423 4.87 4.04
~ Aledo VF 2.90 3.47 413 3.50 Aledo VF 2.47 3.00 3.66 3.05
] Sun Drop 2.20 410 6.70 430 Sun Drop 2.27 2.77 4.00 3.01
O Super Strain -B 2.87 4.00 6.20 4.36 Super Strain -B 2.93 4.10 4.47 4.83
UC-97/3 3.13 3.30 4.67 3.70.  Rutgers Select 1.73 293 427 2.98
Pearson Improved  2.03 4.30 413 3.49 Pearson Improved  2.80 3.20 493 3.64
Beef Stick 1.70 3.60 4.67 3.32 Beef Stick 1.63 2.53 293 2.37
Avg.Env. 2.65 4.04 5.32 Avg.Env. 2.59 3.33 4.69
1:Money Makercv, 2 : Castle Rock cv, 3 : Carmeuco 200 cv and 4: Peto 86
LSD at 0.05 for comparing means in testers and Ni - cultivars
Cross | Cross 2 Cross 1 Cross 2
Averages of environments  1.16 0.77 0.60 0.40
Averages of genotypes 0.44 0.50 0.41 0.46
. Any two row vaiues NS 0.83 0.89. 0.84
8‘\ Any two column vilues 0.77 0.86 0.71 0.79

Gen. x Env. interactions NS NS 0.70 0.79



Table 7. Mean performances of the triple test cross tesiers (P, P,and F,) and Ni-cultivars (ith cultivars), which will be
used for generating the triple test cross, for early yield/plant (gm) of tomato in the summier season of 2000

Genotype Cross 1 (MMl X CRZ) AVg. Genotype Cross 2 (C2m3 X PCtO“) AVg
Env.1 Env.2 Env.3 genotype Env.1 Env.2 Epv.3 genotype
Testers’ - Testers -
Money Maker, P, 176.63 285.43 34440 26882 Carmenco200,P, 286.50 344.43 441.13 357.35
Castle Rock, P, 134.23 215.60 271.80 207.21 Peto- 86, P, 26337 28797 41293 321.42
(MM xCR), F, 16223 198.07 317.87 226.06 (CyyqxPeto), F, 27207 250.60 336.33 299.67
Avg Env, - - 15770 233.03 311.36 Avg. Env. 273.98 294.33 410.13
Ni4-cultivars Group 1 ~ Ni“-cultivars Group 2 .
Carmeuco 200 14293 48530 37853 26992 Money Maker 213.37 289.60 339.83 280.93
Peto- 86 22970 300.47 352.53 294.23 Castle Rock 14493 178.80 278.33 200.69
Super Marmande 143.80 277.70 236.20 219.23  Super Marmande 169.07 18223 241.67 197.66
Strain -B 145.67 192.83 54887 29579 Strain-B 15090 14953 401.13 233.85
Carmeuco 201 220.67 383.27 449.47 367.80 Carmeuco 201 235.80 3493 427.73 337.61
Aledo VF 137.67 186.03 22720 183.63 Aledo VF 129.40 166.73 187.67 161.27
Sun Drop 12977 225.40 384.53 246.57 Sun Drop 133.97 162.47 246.47 18097
Super Strain -B 169.20 224.87 338.60 24422  Super Strain -B 166.07 249.73 40593 27391
ucC-97/3 . 205.10 209.27 33620 250.19 Rutgers Select . 108.60 17437 29427 19241
Pearson Improved 104.53 285.03 331.80 240.45 Pearson Improved 196.27 237.40 389.33 241.00
Beef Stick 126.67 269.33 306.67 23422 Beef Stick 121.90 17557 226.27 17458
Avg Env. 159.61 27632 35824 Avg.Env. 160.93 210.52 312.60
1:Money Maker cv, 2 : Castle Rock cv, 3 : Carmeuco 200 cv and 4: Peto 86
LSD at 0.05 for comparing means in testers and Ni - cultivars
: Cross 1 Cross 2 Cross 1 Cross 2
Averages of environments 71.84 27.94 37.52 14.59
Averages of genotypes 30.97 2793 14.85 13.39
Any two row values NS NS 59.40 55.60
Any two column values 53.65 48.38 49.24 44.4]

Gen. x Env. interaction NS NS ’ 49.25 44 4]
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Table 8. Mean perforinances of the triple test cross testers (P, P,and F,) and Ni-cultivars (ith cultivars), which will be
used for generating the triple test cross, for early yield/plot (kg) of tomato in the summer season of 2000

. Genotype Cross 1 (MM! x CR?) Avg. Genotype Cross 2 (Cygq° x Peto?) Avg.
Env.1 Env.2 Env.3 8enotype Env.1 Env.2 Env.3 EeMOoWpe

Testers - Testers -
Money Maker, P, 1.766 1998 1.722 1.829  Carmenco 200,P, 2.865 2078 2.206  2.383
Castle Rock, P, 1342 1509 1359 1403  Peto- 86, P, 2634 2016 1.898 2.183
(MMxCR), F, 1622 1386 1589 1532 (CypxPeto), F, 2721 1754 1882 2.119

Avg. Env. 1.577 1.631 1.557 Avg. Env. 2740 1949 1995
Ni4-cultivars Group | Ni“-cultivars _ Group 2
Carmeuco 200 1.429 3397 1.893 - 2240 Money Maker 2.134 2027 1.698 1.953
Peto- 86 2297 2,187 1763 2082  Castle Rock 1.449 1.252 1392 1.364
'§ Super Marmande 1.438 1513 1.181 1.377  Super Mammande  1.691  1.277° 1208 1.392
< Strain -B 1.463 1350 2744 1.844  Strain-B 1.509 1.047 199 1517
LY Carmeuco 201 1.983 2420 2497 2300 Carmeuco 201 2045 2465 2139 2213
~ Aledo VF 1.377 1302 1.136 1272  Aledo VF 1.294 1.167 0938 1.133
S Sun Drop 1.168 1578 1.538 1.428  Sun Drop 1.340  1.137 1.232 1.236
S Super Strain -B 1.581 1574 1.693 1.616  Super Strain -B 1.661 1.748 2.030 1.813
UC-97/3 1771 1.465  1.681 1.639  Rutgers Select 1.013  1.046 1255 1.105
Pearson Improved 1.045 1995 1.606 1.549  Pearson Improved 1.766 1.662 1947 1.792
Beef Stick 1267 1.885 1.533 1.562  Beef Stick 1.219  1.229  1.131 1.193
Avg Env. 1.529 1.879 1.751 Avg.Env. 1.556 1.460 1.542
I:Money Maker cv, 2 : Castle Rock cv, 3 : Carmeuco 200 cv and 4: Peto 86
LSD at 0.05 for comparing means in testers and Ni - cultivars
Cross | Cross 2 Cross 1 Cross 2
Averages of environments NS 0.190 0.140 0.099
Averages of genotypes 0.172 0.166 0.082 0.079
- Any two row values NS NS : 0.294 0.268
=8 Any two column values 0.298 0.287 0.273 0.263

Gen. x Env. interaction NS NS 0.271 0.262
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in cross 1 and 30 cm in cross 2.
The differences in the results of
early yield /plant and per plot
_could be related to the differenc-

es in number of growing plants, -

according to used plant spacing.
On the other side, Cockshull
and Ho (1995) reported that the
early yield/plot of tomato from
the crop grown at a high density
(3.06plants/m?) throughout were
about 8% greater than that at
low density (2.04 plants/m2).
Bayomy (2002) found, on toma-
to grown in winter season under
North Sinai conditions,that par-
ents produced more early yield
than F,'s crosses.

For average performance of-

the testers, the results showed
significant differences among
the testers in average fruit
weight, fruit number, early
-yield/ plant and early yield/plot.
The highest fruit weight was ob-
tained with F, , in cross 1, and
P, (Cyqp), in cross 2, with insig-
nificance between F, and P, in
both the crosses (Table 5). How-
ever, the highest significant val-
ues for fruit number (Table 6)
were obtained with P; (MM) in
cross 1 and P, (Peto 86), in
cross 2. For early yield/plant or
per plot, the highest values were
obtained with P, (MM or Cyy
in the two crosses,respectively) ,

95

but there were no clear differ-
ences between P, and F; in the

two crosses for the later two
cases (Tables 7, 8).

For Ni-cultivar groups, data

-in Table S5 showed high differ-

ences among the used cultivars
of each group in fruit weight.
The highest fruit weight in the
two groups was obtained by
Cy0; and the lowest one was cv
Aledo. Moreover, Ni-groups of
cultivars had significant differ-
ences within them in fruit num-
ber and total yield. The highest
number of early fruits were ob-
tained with cv Peto in group 1
and MM in group 2 and the low-
est one was obtained with BS in
the two groups. The results of
early yield/plant, which is the
combination  between  fruit
weight. and fruit number, and
early yield/plot showed also
high variability among the stud-
ied cultivar groups.The highcst

“early yield in the two groups

(Tables 7 and 8) was obtained
with cv C,p; and the lowest one

was that of cv Aledo.

2.2 Interaction effects
Regarding the testers x envi-
ronment data in Table 5 showed
the absence of any clear effect
of such an interaction on aver-
age fruit weight, even when
compared row values. So, fruit
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weight seems to be a stable trait
in each genotype, it is a geno-
type dependent. Moreover, gen-
otypes and environments in this
study had indpendent effects on
fruit weight.Similar results were
also obtained for fruit number
and early yield (per plant or per

plot). :

For Ni-cultivars x environ-
ments interactions, data in Table
S showed that fruit weight was
affected by this interaction, re-
flecting favourable and unfa-
vourable effects. The best inter-
action that gave the highest fruit
weight in group 1 was Cygg x 45
cm and, in the group 2, it was
C101x60 cm. On the other hand,
the lowest fruit weight was ob-
tained with Aledo x 30 cm in
the two cultivar groups. For
fruit number (Table 6), most of
the cultivars in the two groups
gave different values of fruit
number with the change in the
environment. The best interac-
tion was obtained with SD and
SSB in group 1, and with SSB
and MM, in group 2. While, the
unfavourable one in the two
groups was obtained with BS x
30 cm.

For early yield (Tables 7, 8),
the interaction of Ni x environ-
ment had considerable effect on
early yield (per plant and per
plot), indicating that the two

- Gad, et. al.

main factors did not indepen-
dently act on early yield. There-
fore, the change in the environ-
ment had a considerable change
on early yield of each cultivar in
each group. Due to such interac-
tions, the interactions SB x 60
cm and Cyyy x 45 cm, in the

group 1, gave the highest early
yield per plant and per plot.
While in group 2, C,y;, SSB
and SB x 60 ~m. and C201 x 45

cm, MM x 30 cm and SSB x 60
cm gave the highest early yield
per plant and per plot, respectiv-
ley. On the other hand, the low-
est values of early yield per
plant and per plot were obtained
by PI x 30 cm in group 1 and by
RS x 30 cm in group 2.

3. Total Yield

Results in Table 9 reflected
highly significant mean squares
for environments,genotypes and
its two portioms; i.e., testers and
Ni-cultivars, and for GXE aud
its two portions; i.e., testers x
env. and Ni-cultivars x environ-
ments interactions in all total
yield traits. Therefore, the dif-
ferences among environments,
among genotypes and GxE
(testers x env. and Ni-cultivars x
env.) should be considered
when assessing their general
mean performances. Ismail
(1997) reported that the geno-
types mean squares were found
highly significant for number of
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Table 9.Mean squares of genotypes (testers and Ni-cultivars), environments and their interactions in both crosses of tomato yield g
traits, in the season of 2000 O"Q
SOV d4f. Cross 1: (MM! x CR?) Cross 2 : (Cyp9° x Peto?) :
Fruit FruitNo.  Tarly Yield/ Eary Yield  Fruit Fruit No.  Early Yield/ Early Yield/ g
weight plant lant (gm) plot(kg)  weight plant plant (gm) plot (kg) X,
Faps. - _ ‘ 2 6.831 12.362 103194.420 2.955 . 0.162 » 21.994 79829.629 0.540 o
Env. 2 50.703*% 22482.358** 89050444.150*% 19.309** 9.855%% 11669.993% 544393]7.088“ 143.452%* ?;
Error a 4 5.564 8.648 21457.337 0.782 1.749 5.247 57771916 1.008 <
Gen. 13 1069.442%%  376.175%%  991940.774** S7.984%*  957.498% 7.466%%  32990.475%* | 474%+ §
Testers’ 2 369.953%*  422.378%+ 2454627.888%* 95.704%* 1666.137%*  585.492** 1553719.404%* g5 (34%* ' :
Ni6 10 1006.932%%  259.095++ S$25770.781%+ 28.490%% 909.953%*  S586.910%* 129554B.911%+ 44 520+*+ S
Residual [ 2552.880** 1454.575%* 2728266.479%% 277.490%* 1147.418** 19.013%*  129575.885** g 380** g
Gen. xEnv. 26 93.745%%  45980**  229089.126** 6.417**  93.889%* 0.768NS 4277.825%* ) |s5eks Q
Testers x Env. 4  14.088%*  40202%*  401660278** 7.314%* 2.739NS 76138 22831.708NS  §g39Ns ~
Ni x Env. 20  65.504**  39.850%+  ]148364.048** 5863**  30.195%*  30.702**  88907.393** 5 4074+ §
Residual T 9 535.469%*  118.802%*  691197.605%* 10.164%*  100.173** ~ 1.032NS  6991.365N-5 () sg0ns “
Error b 78 4.670 2172 12217793 0218 3.195 4.609 17599.836 0.579

N.S., **; Insignificant, highly significant at 0.01 level of probability, respectively. ‘
1: Money Makercv., 2:CastieRockcv , 3: Carmeuco 200 cv |, 4 Peto 86, 5: (P1,P5and Fy) and 6: ith cultivars .

46
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fruits./plant, fruit weight and
yield/plant, but G x E was high-
ly significant for yield/plant
only.

3.1 Average effects

Results in Table 10 showed
highly significant differences on
average fruit weight among the
environments, when averaged
over testers or Ni-cultivars in
the two groups of crosses. Such
difference, found between the
environments could be consid-
ered to be valid to be assessed
them. However, the favourable
environment seemed to differ
according to genotype group.
Accordingly; environment 1 for
“testers in cross 1, environment 3
for testers in cross 2, environ-
ment 3 for Ni-cultivars in group
1 and environment 1 for Ni-
cultivars in group 2, appeared to
be the favorable ones. Moccia
and Katcherian (1997) found
that increasing plant density in-
creased fruit number and de-
creased the average fruit weight.

Regarding fruit number (Ta-
ble 11) and total yield/ plant
(Table 12), the results show that
60 cm in all cases gave the high-
est values of both traits and was
considered the best environ-
ment. However, total yield /plot,
which is the combination be-
tween yield/ plant and number
of plants/plot according to

Gad, et. al.

specific environment, was most-
ly favoured by environment 1
(30 cm). Fuit yield/ha in-
creased as plant density in-
creased, although yield of the
individual plant and their com-
ponents were ‘significantly re-
duced (Agele et al., 1999).

For genotype average, fruit
weight for the testers differed
also significantly, and the F,, in
cross 1, was higher than its two
parents, but, in the cross 2, it did
not differ from P, (C,y). Such

differences were also observed
among testers or fruit number,
with the highest value for P,
(MM) in cross 1 and for F, in
cross 2. However, the F, in the
two crosses surpassed its high-
est respective parent in total
yield per plant or per plot and
showed heterosis, which valued
17.07%, in cross 1, and 26.30%,
in cross 2, for yield/plant and
13.89%, in cross 1, and 26.57%,
in cross 2, for yield/plot, over
the better parent. These results
are in conformit with those of
Hegazi et al. (1995), Kumar et
al. (1995), Singh et al. (1995),
Dharmatti et al. (1997), Youssef
(1997) and Bayomy (2002).

Regarding to Ni-cultivars,
average fruit weight (Table 10)
for the. Ni-cultivar groups had
higher variability of each group.



Table 10. Mean perforinances of the triple test cross testers ®., P,and F,) and Ni-cultivars (ith cultivars), which will

be used for generating the triple test cross, for fruit weight/fruit of tomato in the summer season of 2000 :Q:
' ' |
Genotype Cross 1 (MM! x CR2) Avg. Genotype Cross 2 (Cygq° x Peto?) Avg. ;.g.
‘Env.1 Env.2 Enpv.3 8enotype Env.1 Env.2 Env 3 &cnotype <,
Testers Testers o;':
Money Maker, P‘ 56.56 5233 5564 5484 Carmenco 200,?l 83.17 83.02 87.21 84.47 -3
CastleRock, Pi 6276 57.10 5629 . 58.72  Peto- 86, P, 5718 56.45 5828 57.30 &
(MM x CR), ?, 6701 66.82 6827 6736 (CypxPeto), F, 71.04 7224 7356 72.28 =y
Avg. Env. 62.11 5875 60.06 Avg. Env. - 70.46 70.57 73.082 S
Ni4-cultivars Group 1 _ Ni‘-cultivars Group 2 A N
Carmeuco 200 81.63 84.28 85.11 83.67 Money Maker 52.43 52,18 55.59 53.40 -
Peto- 86 58.85 5738 58.14 58.12  Castle Rock 60.73 55.47 56.05 57.42 S,
Super Marmande 68.83 59.69 6029 6294  Super Marmande 67.20 61.82 60.24 63.09 L
Strain -B 56.15 5785 7589 6330  Strain-B 5724 58.49 6091 58.80 )
Carmeuco 201 7600 78.08 7821 7743  Carmeuco 201 7687 7793 78.40 7773 2z
Aledo VF 52.11 5236 4931 5126  Aledo VF 51.40 4963 5007 50.37 e
Sun Drop 5998 6239 6457 6231  SunDrop 6171 6254 6251 6225 T~
Super Strain -B 59.80 5712 5792 58.28  Super Strain -B 56.22 57.01 5652 - 56.58 N~
uc-97/3 83.78 8224 8402 8334  Rutgers Select 79.09 80.85 80.54 80:16 N
Pearson Improved 69.92 77.15 7975 - 75.61  Pearson Improved 7536 75.18 7460 75.04 g
Beef Stick 7497 6380 6327 67.35  Beef Stick 75.62 6344 63.66 67.57 “w
Avg.Env. 67.45 6658 68.77 Avg.Env. 6490 63.14 63.55
1:Money Maker cv, 2 : Castle Rock cv, 3 : Carmeuco 200 cv and 4: Peto 86
LSD at 0.05 for comparing means in testers and Ni - cultivars
Cross 1 Cross 2 Cross 1 Cross 2
Averages of environments  3.09 1.73 1.61 0.90
Averages of genotypes 2.28 1.84 1.06 0.88 \\g
Any two row values 437 3.10 371 1.20
Any two column values 3.84 3.18 3.53 292

Gen. x Env. interactions NS NS 3.53 292
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Table 11. Mean performances of the triple test cross testers (P,, P,and F,) «nd Ni-cultivars (ith cultivars), which will be
used for generating the triple test cross, for fruit number/plant of tomato in the summer season of 2000

Genotype Cross 1 (Wl X CRZ) AVg. Genotype Cross 2 (Cm3 X PetO“) AVg.
Env.1 Env.2 Env.3 8enotype Env.1 Env.2 Env.3 E°nope
Testers - Testers -
Money Maker, P, 3480 5243 63.80 5034 Carmenco200,P, 24.03 29.33 3923  30.8%
Castle Rock, P, 2633 36.07 5093 37.78  Peto- 86, P, 3443 4140 5533 4377
(MM xCR), F, 3000 4890 6747 4879 (CypxPeto), F, 3643 4457 5620 457,
Avg. Env. 3038 4580 60.73 Avg. Env. 3163 3843 50.26
Ni4-cultivars Group 1 Ni4-cultivars Group 2
Carmeuco 200 1993 3370 39.67 31.10 Money Maker 39.47 5557 6833 54.46
Peto- 86 31.13  45.27 5283 4308 Castle Rock 2693 36.13 5397 39.01
Super Marmande 23.87 -35.50 46.00 35.12  Super Marmande 2590 3137 4370 33.66
Strain -B 22.73 3163 4140 3192  Strain-B 2413 3027 4050 31.63
" Carmeuco 201 21.50 3047 3853 30.17 Carmeuco 201 21.83. 26.17 37.60 2853
Aledo VF 26.43 37.27 5250 3870 Aledo VF 25.17 3300 49.13 3577
Sun Drop 2197 28.13 5130 33.80 SunDrop 19.80 26.23 39.80 28.61
Super Strain -B 2487 3270 5207 36.55  Super Strain -B 2337 3300 5267 36.35
UC-97/3 : 21.73 3063 3220 28.19  Rutgers Select 2177 3470 4330 33.26
Pearson Improved 17.67 23.70 31.13 24.17  Pearson Improved 20.57 23.17 33.70 25.81
Beef Stick 1993 2783 37.13 2830  Beef Stick 18.47 2460 3403 25.70
Avg. Env. 2289 3244 43.16 Avg.Env. 2431 3220 45.16
- 1:Money Maker cv, 2 : Castle Rock cv, 3 : Carmeuco 200 cv and 4: Peto 86
LSD at 0.05 for comparing means in testers and Ni - cultivars
Cross 1 Cross 2 Cross | Cross 2
Averages of environments 3.86 3.00 2.0l 1.57
Averages of genotypes 1.51 2.21 0.73 1.06
Any two row values 438 4.30 3.02 3.67
- Any two column values 2.62 3.82 2.41 3.51

Gen. x Env. interaction 2.41 NS 2.44 " 3.50



Table 12. Mean performances of the triple test cross testers (P,, P,and F,) and Ni-cultivars (ith cultivars), which will be

used for generating the triple test cross, for yield/plant of tomato in the summer season of 2000

Genotype Cross 1 (MM! x CR?) Avg. Genotype Cross 2 (Cygq® x Peto?) Avg.
Env.1 Env.2 FEav.3 8enotype Env.1 Env.2 Env.3 8cnoype
Testers _ Testers
Money Maker, P, 1966.37 2907.33 2:50.13 2807.94 Carmenco 200,‘15, 1997.80 2423.80 3448.90 2623.50
Castle Rock,, P, 1652.17 2209.87 1%96.53 2242.86 Peto- 86, P, 1968.30 2241.23 349273 2567.42
(MM x CR), F, 1992.50 326737 4>98.53 3286.16 (Cypox Peto), F, 2584.37 3159.97 4196.10 3313.48
Avg. Env. 1870.35 2794.86 3671.73 Avg. Env. 2183.49 2608.33 3712.58
Ni4-cultivars Group | Ni4-cultivars Group 2
Carmeuco 200 1626.47 2835.80 3373.13 2611.80 Money Maker 2068.67 3069.13 3834.97 2990.92
Peto- 86 1832.10 2598.47 3061.93 2497.50 Castle Rock 1636.47 1949.13 3196.70 2260.77
Super Marmande 1642.60 2119.63 277033 2177.52 Super Marmande 1740.13 2099.50 2992.27 2277.30
Strain -B 1276.43 1829.30 3137.67 2081.13  Strain -B 1381.23 170990 2761.40 1950.84
Carmeuco 201 1635.23 2340.33 3013.73 2329.77 Carmeuco 201 1675.67 2046.83 2897.27 2206.59
Aledo VF 1377.30 1952.43 2584.20 1971.31 Aledo VF 1293.70 1760.90 2470.87 1841.82
Sun Drop 1317.27 1755.53 297597 2016.26 Sun Drop 1221.10 1679.63 2450.03 1783.59
Super Strain -B 1486.83 1868.53 3010.93 2122.10  Super Strain -B 1313.67 1832.33 2841.23 1995.74
UC97/3 1821.03 2521.93 2697.00 2346.66 Rutgers Select 171930 2648.53 3486.67 2618.17
Pearson Improved 1247.53 1824.77 2476.27 1849.52 Pearson Improved 1547.70 1764.13 2711.27 2007.70
 Beef Stick 149440 2021.83 2345.00 1953.78 Beef Stick 1390.47 1590.67 2237.03 1739.39
Avg Env. 1523.38 2151.70 2858.74 Avg.Env. 1544.37 2013.70 2898.16

£00Z (I)'ON 0§ 10A “say U3y [ 3120307

1:Money Maker cv, 2 : Castle Rock cv, 3 : Carmeuco 200 cv and 4: Peto 86
Ni - cultivars

and

LSD at 0.05 for comparing means in testers
Cross | Cross 2
Averages of environments  191.66 31451
Averages of genotypes 113.52 136.25
Any two row values 248.19 366.49
Any two column values 196.63 235.99
Gen. x Env. interactions 180.50 216.63

Cross

100.09
54.42

197.40
180.47
180.50

1

Cross 2

164.25
65.31

260.87
216.61
216.63

101
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The highest fruit weight in
-group 1 was obtained with Cy,
in group 1, and with RS in
group 2. On the other hand, cv
Aledo, in the two groups, gave
the lowest value of fruit weight.

Concerning fruit number
(Table 11),the difference among
the Ni-cultivars in each group
reflected clear and significant
differences among their means.
The highest fruit number, in
groups 1 and 2, were obtained
with cvs Peto and MM, respec-
tively; and the lowest ones were
obtained with PI and BS in
both groups. For yield/plant and
per plot (Tables 12, 13),
variability among Ni-cultivars
productivity appeared so pro-
nounced. The highest and the
-lowest total yield/plant and/or
per plot were obtained with
Cy0» in group 1, and MM, in
group 2; whereas the lowest val-
ues appeared to be those of BS
in the two groups, respectively.

Among six tested tomato
cvs, Bayomy (2002) showed
that CLN 1355-23 TCIF 5-1
produced the highest yield/plot
and average fruit weight. But,
Bonner Baste cv had the highest
fruit number and the smallest
fruit weight; while VF 145-B-
7879 (Strain-B) gave the lowest
number of fruits / plant and
yield/ plot.

Gad, et. al.

3.2 Interaction effects

For testers, the average fruit
weight differed from one envi- .
ronment to another environment
and the best interaction was ob-
tain with the F; x 60 cm, in
cross 1, and Cyy, x 60 cm in
cross 2. Moreover, the fruit
number showed a similar re-
sponse; but the F; x 60 cm in
the two crosses gave the highest
values. The lowest one was ob-
tained with Py (CR) x 30 cm, in
cross 1, and with P; (Cyyp) x 30
cm in cross 2. The total yield /
plant and plot, it was of the test-
ers were also affected by the en-
vironments, and the highest val-
ues of total yield/plant (Table
12) were obtained with F, x 60
cm in the two crosses. The unfa-
vourable interaction, in this re-
spect, was found with P,(CR) x
30 cm, in cross 1, and with P,
(Peto 86) in cross 2. Also the to-
tal yield / plot was also found
high with F; x 60 cm and the
lowest was Py (CR) x 60 cm in
cross 1. In cross 2, the highest
yield/plot was observed with F;
x 30 cm and the lowest one was
obtained with P, (Peto 86) x 60
cm,

Among three plant spacings;
i.e., 30 x 45, 45 x 60 and 60 x
90 cm; Sawant et al. (1999)



Table 13. Mean performances of the triple test crosg testers (P,, P,and F,) and Ni-cultivars (iu: cultivars), which will
be used for generating the triple test cross, for yield/plot of tomato in the summer season of 2000 -

Genotype Cross 1 (MM! x CR2) Avg. Genotype Cross 2 (Cyp9° x Peto?) Avg.
Eov.1 Env.2 Env.3 8&enotype Env.1 Env.2 Env.3 8enotype

Testers - Testers -
Money :daker, P, 19.664 20350 17.751 19.255 Carmenco 200,P, 19.988 17.813 17.071 18.311
Castle kock, P, 16522 15.469 14.333 15.441 Peto- 86, P, 19.683 16.588 16.199 17.490
(MMxCR), F, 19925 22872 22993 21930 (CypxPeto), F, 25844 22645 21.041 23.177

Avg. Env. ' 18.714 19.564 18.359 . Avg. Env. - 21.838 19.055 18.104
Ni4-cultivars Group 1 Ni4-cultivars - Group 2
Carmeuco 200 16.265 19.851 16866 17.661 Money Maker 19.020 20.741 19.186 19.649
Pelo- 86 18.326 18.189 15311 17274 Castle Rock 16.365 14249 15.191 15.268
Super Marmande 16.426 14.060 13.852 14.779 Super Marmande 17.402 14.103 13477 14.994
Strain -B 12764 12805 15.688 13.752 Strain-B , 13.812 12.386 14.170 13.456
Carmeuco 201 14717 14757 15.069 14.484 Carmeuco 201 14.424 14383 14612 14.473
Aledo VF 13.773 13.667 12921 13.454 Aledo VF 12937 11.740 12320 12.332
Sun Drop 11.855 12.289 13.237 12.460 Sun Drop 12211 11.236 12200 11.882
Super Strain -B 14868 13.080 15.055 14334  Super Strain -B 13.137 13.024 14.251 13.471
ucC-97/3 16.389 17.654 13.485 15.843 Rutgers Select 16.032 16.169 15.575 15.925
- Pearson Improved 12345 12.773 12.381 12.500 Pearson Improved 13.929 12.869 12978 13.259
Beef Stick 14942 12438 11.725 13.035 Beef Stick 13905 11.338 11.237 12.160
Avg.Env. 14788 14.688 14.145 Avg.Env. 14834 13.840  14.109
1:Money Maker cv, 2 : Castle Rock cv, 3 : Carmeuco 200 cv and 4: Peto 86 .
LSD at 0.05 for comparing means in testers and __ Ni - cultivars
Cross1  Cross2 Cross 1  Cross 2
Averages of environments  1.157 1.314 A 0.604 0.686
Averages of genotypes 0.480 0.762 0.230 0.365
Any two row values 1.588 1.685 1.230 1.808
Any two column values 0.831 1.319 0.762 1.211

Gen. x Env. interaction 0.762 1.211° T 0.762 1.211
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found that the highest tomato
yield was recorded at a spacing
of 45 x 60 cm. While, Moccia
and Kacherian (1997) reported
that cherry tomato yield per unit
area increased linearly with
planting density (2.7, 3.3, 4.4
and 6.7 plant/mZ2); but the yield/
plant decreased. On the other
hand, plant density of 12 plants
/m? gave a higher tomato eco-
nomic yield and a higher num-
_ber of fruits /plant than plant
density of 16 plants'm? (San-
chez et al., 1998).

For Ni-cultivars; although,
average fruit weight was affect-
ed by the changing the environ-
ment, there was mostly no dif-
ference between environments 1
and 2 on the two Ni-cultivars of
the two groups. However, the
highest fruit weights in group 1,
were obtained with Cyy x 60 or

45 cm and with UC x 60 cm. In
group 2, the highest values were
obtained with RS x 45 or 60 cm.
The lowest values were given
by Aledo x 30 cm in the two
cultivar groups. For fruit num-
ber (Table 11), the change in en-
vironment had a marked effect
-on fruit number of the cultivar
of the two groups. The highest
fruit numbers were obtained
with Peto, SSB and SD x 60 cm,
in group 1, and with MM x 60
cm in group - 2. While, the

Gad, et. al.

lowest ones was obtained with
PI x 30 cm and BS x 30 cm in
the two groups, respectively.
Regarding total yield/plant and
per plot, the environment had
considerable effects on the pro-
ductivity of tomato cultivars.
So, the change in the environ-
ment had a concomitante
change on yield. The best inter-
action found in this study was
obtained with C,y, and Peto x

60 cm in group 1 and with MM
and RS x 60 cm, in group 2, for
yield/plant. The lowest yield/
plant was observed with PI x 30
cm in group -1 and with SD x 30
cm in group 2. However, the
highest yield/plot was obtained
with Cy x 45 cm and Peto x 30

cm in group 1, and with MM x
45 and 60 cm in group 2, where-
as, the lowest yield/plot, was
obtained with SD x 30 or 45 cm
in the two cultivar groups.

Therefore, the testers (P ,
P, and F|) of the two crosses

had a considerable differences
among them in all the studied
traits. Also, the cultivars of the
two groups, which represent a
random sample of tomato culti-
vars, showed highly significant
difference among them. The in-
teractions of those GxE were
also detected. Accordingly, the
testers and Ni- cultivar groups
proved to be valid to initiate
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triple test cross, to study the
genetic components of their
mentioned traits and their
interactions with the various
environments (in the next two

papers).
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