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ABSTRACT

Two traits of the tomato (Lycopersicon esculentum. 
Mill) were studied to determine their mode of inheritance 
and if they were linked or independent in action. The num
ber of nodes between inflorescences is controlled by a 
single dominant gene. The segregating generations fit the 
description of the Sp-sp self-pruning gene. The dominant 
action of the Sp-sp gene is represented by three nodes be
tween inflorescences in the indeterminant plant in contrast 
to two nodes between inflorescences in the homozygous reces
sive determinant plant. The number of flowers per inflores
cence is controlled by multiple gene factors. The effect of 
these multiple gene factors ranges from seven to ten flowers 
per inflorescence in the indeterminant parent in contrast to 
the three to five flowers per inflorescence in the deter
minant parent. No correlation was found between the number 
of nodes between inflorescences and the number of flowers per 
inflorescence. Three of the segregating, plants had two nodes 
between inflorescences and seven to ten flowers per inflores- 

: pence, a superior plant type compared to the present indeter
minant greenhouse tomato varieties.



INTRODUCTION

The production of tomatoes (Ly copers icon e.sculentum, 
Mill) represented 90 percent of the two thousand acres of 
the commercial vegetable greenhouse industry in the United 
States in 1949 for a gross annual wholesale value of more 
than ten million dollars (Porte and Smith 1955). In 1965, 
158,530 acres of field tomatoes were harvested for a fresh 
market value of $191,486,000. The tomato, when compared 
with the vegetable industry, ranked number one dollar wise 
and number three acreage wise (U.S.D.A. 1965). The tomato 
is not only a crop of significant economic importance but 
also a versatile tool of the geneticist.

The objective of this study is to determine the 
probability of combining the trait of two nodes between 
inflorescences with that of seven to ten flowers per inflo
rescence into a commercially acceptable greenhouse tomato 
variety. Also, linkage relationships between these two 
characters will be determined.•

Higher yields per square foot of greenhouse could be 
produced by a plant with indeterminant growth, two nodes be
tween inflorescences and seven to ten flowers per inflores
cence. The standard greenhouse tomato variety has three nodes 
between inflorescences.



REVIEW OF THE LITERATURE

There are two prominent types of tomato plant growth. 
The varieties of tomato described in early seed catalogues 
were characterized by an indeterminant vine type plant growth. 
The growing tip continued to grow throughout the life of the 
plant, producing a vine similar to that of a standard water
melon plant.

The tomato variety Burpee's self-pruning, introduced 
commercially by the W. Atlee Burpee Company in 1923-24, was 
described by Yeager (1927) as having a determinant type of 
plant growth. Yeager described this determinant character
istic as exhibiting a terminating growing tip with an inflo
rescence on the tip of each terminated stem. Yeager 
designated this characteristic as T-t, terminating with the 
terminate tip (t-t) being recessive. MacArthur (1932), after 
some experimentation, concluded that Burpee's self-pruning 
was a mutant derivative of the common large fruited variety 
Globe. MacArthur reclassified and renamed the mutant gene 
as Sp-sp, self-pruning.

Until Yeager (1927) described the determinant type 
of plant growth, the inflorescence spacing along the stem of 
the tomato had been between every third node. However, the 
determinant growth pattern introduced by Burpee's self-pruning
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had only one or two nodes between inflorescences. Rick and 
Butler's (1956) description of the Sp-sp self-pruning gene 
implies that the internode spacing is pleiotropic with the 
gene that controls termination of vegetative growth.

The number of flowers per inflorescence also varies 
between the ihdeterminant and determinant type of tomato 
plant growth. The indeterminant inflorescence generally 
produces from seven to ten flowers (Wittwer 1960), compared 
with a determinant inflorescence of three to five flowers.

Environmental factors play a major role in determin
ing inflorescence size. Went (1957) describes how three to 
fifty flowers per inflorescence can be produced by using 
only extremes in temperature. Wittwer (1960) demonstrates 
how the number of flowers in the first and often the second 
inflorescence can be increased by the commercial grower by 
subjecting the young plants to a "cold treatment" for two to 
three weeks. Wittwer and Robb (1964) have been able to 
significantly increase the total production of greenhouse 
tomatoes by maintaining a carbon dioxide concentration of 
700 - 1200 ppm.

Literature concerning the difference in inflorescence 
size is limited with the exception of the compound inflores
cence described by Crane (1915). The compound inflorescence, 
S-4, branches excessively resulting in a large mass of



eighty or more flowers resembling a cluster of grapes. 
These large inflorescences appear at approximately every 
sixth internode in contrast to one to three nodes between 
inflorescences in the determinant and indeterminant tomato 
varieties.



MATERIALS AND METHODS

Seed for this project was from a collection that 
Dr. W. P. Bemis had procured for use in various greenhouse 
studies. The variety Tuckcross "M" (Pj.) was selected for
its commercial acceptance as a standard greenhouse tomato 
and its indeterminant growth.characteristic. Tuckcross "M" 
is an F]_ hybrid between Tuckers Forcing and Michigan State 
Forcing, both of which are indeterminate varieties (Lambeth 
1960). Tuckers Forcing was used in each of the various 
Tuckcross hybrids for its disease resistance. Comparing 
Tuckcross "M" with other Tuckcross hybrids, it exhibits 
slightly smaller and more uniform fruit and matures seven 
to ten days later.

Early Pak No. 7 (P2 ) was selected as the tomato ex
hibiting determinant plant growth. Early Pak No. 7 was de
veloped and introduced in 1956 by Ferry-Morse Seed Company,
Mt. View, California (Stevenson et al. 1958). It is a selec
tion from a cross between the variety Pearson and a medium 
early natural outcross. Early Pak No. 7 with its large fruit 
has been widely accepted in California, Mexico, and the inter
mountain states by the canning and shipping industry.

Original parent seed was used in each planting to 
insure uniformity in plant type. Seed flats and potted
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transplants for the first and second plantings (parent and 
Fg) were grown in the old Horticulture glasshouse located on 
the Tucson campus of the University of Arizona. The third 
planting (F2) was started at the Environmental Research 
Laboratory, Institute of Atmospheric Physics. All Of the 
data presented in this discussion are from the third plant
ing, consisting of both parental strains, Fg, Fg, and back
er os ses to both parents.

Each generation of tomatoes was transplanted and 
grown to maturity in the Horticulture fiberglass greenhouse 
located at the University of Arizona's Campbell Avenue Farm. 
The methods used to grow each generation were those followed 
commercially (Wittwer 1960) with the exception of the amount 
of fertilizer applied. Only a minimum amount of. fertilizer 
was applied to each generation because the eaves of the green
house are too low for growing indeterminate tomato varieties. 
The low roof caused many of the growing tips to be destroyed 
before the minimum of seven inflorescences per plant had de
veloped. All plants, with the exception of the first genera
tion, were prunned to a single stem. The stem of each plant 
was twisted around a length of binder twine supported by an 
overhead wire. Each generation of plants was planted on 
north-south oriented rows to allow.for maximum sunlight pene
tration into the bottom foliage. The third generation plants



were spaced six inches apart alternating from side to side 
in 42 inch wide ground beds.

The seed parent flowers were cross-pollinated about 
10:00 A.M. each morning after being emasculated by removing 
the corolla and attached anthers with a pair of tweezers.
A flower from the pollen parent then was removed from its 
inflorescence. The petals were pulled back to aid in holding 
the flower, and the pollen sacs ruptured, thus releasing 
mature pollen. The ruptured pollen sacs were rubbed across 
the stigma of the seed parent flower. Tags noting the date 
and the seed and pollen parent were placed on the stem.of 
each artificially pollinated flower. This information also 
was recorded in a journal. When each tagged fruit matured, 
it was picked and cut in half. The seed was removed from 
the seed cavities and placed in a cup. The tag was removed 
from the pedicle and tied to the cup handle. One-half cup 
of water and one tablespoon of hydrochloric acid were added . 
to each cup of seed (32.0% HC1). The solution was stirred 
slowly for several minutes until, the gelatinous matrix sur
rounding the seed had decomposed. The seed was thoroughly, 
washed and spread thinly on a paper plate to dry, one plate 
for each cup of seed pulp. The tag was removed from each 
cup handle and placed in the center of its respective plate. 
After air drying for,several days, the seed and tag were 
placed in a small envelope.
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The first, two generations of plants were grown at 

earlier dates, their sole purpose being to produce seed for 
the third planting. Seed for the third planting was planted 
August 6, 1964. Original plans included transplanting the 
seedlings into two inch peat pots when the cotyledons had 
fully expanded, then transplanting into the greenhouse when 
the plants were 3% to 4 inches tall. These plans were dras
tically changed when a Kaphra beetle quarantine was imposed 
on the Campbell Avenue Farirp causing a delay of transplant
ing into peat pots until September 1 and into the greenhouse 
until October 16.

The planting plan for the third generation was not 
randomized, as it should have been, but was designed to fit 
the limited space available.

Early in the season, just after the first or second 
inflorescence had developed, the number of internodes from

I , . ' .
the cotyledons to the first inflorescence was recorded.
After some debate it was concluded that adverse environmental 
factors and delay in transplanting could have influenced this 
count; therefore, no statistical evaluation Was made on these 
data.

The number of nodes between each inflorescence from 
the first through the seventh inflorescence and the number of 
flowers per inflorescence were recorded after the seventh 
inflorescence had developed or the plant had terminated.



Each plant was statistically analyzed to determine 
the mean, standard deviation, and coefficient of variability 
for the number of nodes between inflorescences and the num
ber of flowers per inflorescence (Steel and Torrie' 1960) .
All of the individual plant statistics for each cross were 
combined to determine the class mean, standard deviation, 
and coefficient of variability for the parent classes and 
the segregating generations.

The variation within the Fp generation for both the 
number of nodes between inflorescences and the number of 
flowers per inflorescence was tested against a normal dis
tribution and the significant differences determined. The 
backerosses to the indeterminant and determinant parents 
were tested against a normal distribution and a 1:1 segre
gation. The F2 generation was tested against a normal dis
tribution and various genotypic segregations as described 
by Leonard, Mann, and Powers (1957). The goodness of fit 
was determined for these various segregations.



RESULTS AND DISCUSSION

The data presented in this discussion are to verify 
the dominate-recessive inheritance for the number of nodes 
between inflorescences in the tomato and to determine the 
mode of inheritance for the number of flowers per inflores
cence. The number of genes involved and their action, 
whether complete dominance or additive, will be interpreted 
from the data presented. Once determined, these two charac
teristics will be correlated to determine if they are linked 
or independent in action.

The determination of the inheritance for the number 
of nodes between inflorescences and the number of flowers 
per inflorescence could influence the development of a 
superior yielding.greenhouse tomato. This superior yield
ing tomato would exhibit two nodes between inflorescences 
in place of the conventional three and still retain the 
large number of flowers per inflorescence, as found in most 
greenhouse tomato varieties.

Inheritance of the Mean Number of Nodes 
Between Inflorescences 

The typical greenhouse tomato variety exhibits an 
indeterminate growth pattern with three nodes between

' 10 ' ■
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Inflorescences. This characteristic is quite stable in 
that it changes little except under adverse environmental 
conditions.

Most field tomato varieties grown in California 
and the southwest have only two nodes between inflores
cences with very short internode spacing and pronounced 
side branching. This growth pattern produces a compact 
plant with ample leaf coverage to protect the fruit from 
sunburn. The two node spacing between inflorescences 
varies considerably in contrast to that of the indeter
minate plant.

The distribution of plant means for- the. number of 
nodes between inflorescences is presented in Figure 1. The 
mean number of nodes between inflorescences and the stan
dard deviation for each of the various populations are . 
presented in Table- 1 and Figure 2.

The indeterminate parent, Tuckcrdss "M" (Py.) , ranged
from 3.0 to 3.6 nodes between inflorescences with a mean of 
3.2 + 0.25. This mean is higher than anticipated and can 
best be explained on the basis of a small population.

The determinate parent, Early pah No. 7 0?%), ranged
from 2.0 to 2.2 nodes between inflorescences with a mean of 
2.1 + O.b. This mean for the determinate parent is nearer 
an average mean of 2.0 than would be expected if interpreted 
from the results of previous findings (Yeager 1927}. Yeager's



Figure 1= Distribution of Plant Means for the Number of 
Nodes Between Inflorescences
aj. Determinant parent (P2 ) 
a2 . Indeterminant parent (.?]_) 
b Fi Population
c Backcross to the indeterminant parent

(BCPj)
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Table 1. Mean number of nodes
between inflorescences.

Generation Mean i 2 sd

pl 3.18 ± 0.50

p2 2.06 + 0.20

.
3.03 ± 0.30

f 2 2.68 + 1.40
BCPj 3.01 ± 0.14

b c p2 2.40 + 1.68
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results show that the determinant plant varies from one to 
two nodes between inflorescences.

The mean number of nodes between inflorescences for 
the indeterminate and determinate parents were significantly 
different. This difference is great enough that the conclu
sion must be drawn that gene action is definitely involved.

The Fj_ population for the number of nodes between 
inflorescences ranged from 2.8 to 3.4. The^class mean is
3.0 + 0.15. The Fp population is significantly greater than 
the determinate parent but does not differ from the indeter
minate parent. This population indicated that the indeter
minate parent carries a dominant gene C.s) for three nodes 
between each inflorescence. . The fact that the Fy population 
is in the same class as the indeterminate parent signifies 
that the gene action, regardless of how many genes are in
volved, must be complete dominance. If the Fj_ population 
had been midway between the indeterminant and determinant 
parent mean, there would have been supporting evidence for 
an incomplete or no dominance gene effect.

The segregation for the number of nodes between in
florescences in the Fz population ranged from 1.0 to 3.8 
with a class mean of 2.7+0.70. This mean of 2.? is not 
statistically different from the means of either parent or 
the Fjp, indicating a high, variance presumably resulting from 
segregation into- several phenotypes.
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The F2 population v/as tested against a normal dis

tribution, 1:2:1 and 3:1 segregation to determine the good
ness of fit for the number of nodes between inflorescences. 
This 1:2:1 and 3:1 segregation is based on the assumption 
that only one gene pair is involved and is either complete 
dominance or additive in effect. The chi square test for 
goodness of fit and the p value for each of the segregations 
are presented in Table 2. A chi square test for goodness of 
fit of the observed distribution to the expected frequency 
for a normal distribution with twelve degrees of freedom has 
a p value of less than 0.01, indicating that there is no 
similarity between the observed and expectejd frequency and 
that there is more than chance alone involved in the varia
tion of the Fg segregation.

The 1:2:1 segregation of the number of nodes between 
inflorescences for. the Fg population has a p value of less 
than 0.01 for goodness of fit. The elimination of the 1:2:1 
segregation for the F 2 population also eliminated the possi
bility that the number of nodes between inflorescences is 
inherited by an additive gene action, assuming that there is 
only one gene pair segregating.

The goodness of fit for a 3:1 segregation of the 
. number of nodes between inflorescences for the F 2 population 
had a p value of twenty-five percent. A p value of twenty- 
five percent indicated that there is a definite relationship



Table 2, Chi square and p values for the mean number of nodes
between inflorescences for the P2 and BCPg populations =

Population Type of Segregation Chi Square P

normal distribution
■. ■

51.58 less than 0.01
1:2:1 37.73 less than 0.01
3:1 .49 .25

b c p2 1:1 .20 .50
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between the observed segregation and expected frequency.
The 3:1 segregation in the F 2 population indicates that the 
number of nodes between inflorescences is controlled by one
gene pair with complete dominance.

The backcross of the indeterminate parent (BCPj) for 
the number of nodes between inflorescences ranged from 2.8 
■to 3.2. The class mean is 3.0 ± 0.07. The BCPj population 
is not statistically different from the indeterminate parent, 
Fj_, and F2 populations, although it is significantly greater 
than the determinate parent. The mean and small standard 
deviation indicate that there is definite complete dominance 
involved, completely masking the recessive gene. In the 
event there had been incomplete dominance with one gene pair 
involved, there would have been a 1:1 segregation.

The backcross to the determinate parent (BCP2 ) 
ranged from 1.0 to. 4.4 for the number of nodes between inflo
rescences. The class mean is 2.4 ± 0.84. This mean is not 
statistically different from the means of either parent, Fq,
or the F2 , indicating a high variance presumably resulting
from the segregation into several phenotypes. The fact that 
the class mean is lower and the standard deviation is much 
greater than that of the BCPp population substantiates the 
fact that gene action is involved. Had there been no gene 
action involved, the class means and standard deviations for 
both backcrosses would have been similar. The BCP2
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generation segregated into an approximate 1:1 ratio, the 
lower segregant being similar to the recessive parent and 
the higher segregant midway between the two parents (Table 2).

All of the segregating generations for the number 
of nodes between inflorescences fit a single dominant gene 
action. This single dominant gene, action corresponds with 
the Sp-sp self-pruning gene described by MacArthuf (1932).

Inheritance of the Mean Number of Flowers 
Per Inflorescence 

The majority of the field grown tomatoes in Califor
nia and the southwest have a determinant growth pattern. 
Characteristic of this growth pattern is an inflorescence 
consisting of only three to five flowers. The plant branches 
excessively and may have several inflorescences flowering at 
the same time. This is ideal in that the plants can produce 
a large number of'inflorescences in a short period of time. 
This results in a large early yield and a harvest period of 
only four to six weeks, compared to the indeterminant plant 
that may be cropped for as long as six or seven months.
With the advent of the mechanical tomato harvester has come 
the development of varieties that mature an entire crop and 
are harvested at one time.

Greenhouse tomato varieties generally exhibit an 
indeterminant growth pattern. This indeterminant growth 
pattern is also quite often exhibited in the inflorescence.
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It is not unusual to find mature fruit and flower buds on 
the same inflorescence. Indeterminant inflorescences 
generally develop seven to ten flowers per inflorescence 
although the number is highly affected by environmental 
changes, especially temperature.

The distribution of plant means for the number of 
flowers per inflorescence is presented in Figure 3. The 
mean number of flowers per inflorescence and the standard 
deviation for each of the various populations are presented 
in Table 3 and Figure 4.

The indeterminant parent, Tucker os s "M" (Pj_) , ranged
from 6.0 to 9.0 flowers per inflorescence with a mean of
7.5 ± 0.8. This mean is slightly greater than those given 
by Wittwer (1960) for a continuous night temperature of 
60 - 65 degrees F.

The determinant parent. Early Pak No. 7 (Pg), ranged 
from 3.5 to 4.5 flowers per inflorescence with a mean of 
3.8 ± 0.4. This mean fits very well with the general three 
to five flowers per inflorescence that is common for.the 
determinant tomato varieties.

The number of flowers per inflorescence for the in
determinant and determinant parents were significantly dif
ferent. This difference is large enough to conclude that 
some type of gene action is involved.



Figure 3. Distribution of Plant Means for the Number of 
Flowers Per inflorescence
ai Determinant parent (P2 ) 
ag Indeterminant parent (Pj 
b F^ population
c Backeross to the indeterminant parent

(BCPj.)
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Table 3. Mean number of flowers
per inflorescence.

Generation Mean i 2 sd

P.1 7.45 + 1.66

?2 3.79 + 0, 86

Fl 7.74 + 2.18

f 2 5.59 + 2. 26
B'CPi 8.69 + 3.72
b c p2 6.33 + 2.96
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The Fj_ population for the number of flowers per in
florescence ranged from 5.5 to 10.0 with a class mean of 
7.7 i 1.1. The Fj_ population is significantly greater than 
'the determinant parent but does not differ from the indeter
minant parent. The population indicates that the indeter
minant parent carries a dominant gene(s) for the number of 
flowers per inflorescence. Had the effect been due to an 
additive gene(s), the Fj_ mean would be about midway between 
the two parent means.

The high degree of variation in the parental and Fj_ 
populations which presumably are homogenious indicates a high 
degree of environmental effect on the expression Of the num
ber of flowers per inflorescence.

The Fg segregation for the number of flowers per in
florescence ranged from 3.0 to 9.0 with a mean of 5.6 + 1.1.
The F2 mean is not different from the indeterminant and deter
minant parent and Fj. segregation.

None of the plants in the segregating F 2 generation 
have a mean equal to or lower than the mean number of flowers 
per inflorescence of the determinant parent. In contrast, 
four of the 42 segregating F2 plants have a mean equal to or 
above that of the indeterminant parent.

The F'2 segregation for the number of flowers per in
florescence was tested against a normal distribution and a
3:1, 1:2:1, and 9;3:3:1 segregation. The chi square test for



goodness of fit and the p value for each of the segregations 
are presented in Table 4. A chi square test for goodness of 
fit for the number of flowers per inflorescence in the F2 

segregation to a normal distribution with seven degrees of 
freedom has a p value of twenty-five percent, indicating the 
F2 segregation fits a normal distribution. The 3:1, 1:2:1, 
and 9:3:3:1 segregations had a p value of less than one per
cent for the number of flowers per inflorescence when tested 
against the F2 segregation. The lack of a statistically 
significant segregation in the F2 generation and a fit to a 
normal distribution for the number of flowers per inflores
cence probably can be accounted for by the presence of a 
multiple gene effect, environmental effects, and a small 
segregating population.

The backcross to the indeterminant parent (BCPy) for 
the number of flowers per inflorescence ranged from 6.0 to
11.5 with a mean of 8.7 ± 1.9. This mean of 8.7 is not sta
tistically different from the indeterminant parent, Fy and 
f2 populations but is significantly greater than the deter
minant. parent. The standard deviation from the mean for the 
backcross to the indeterminant parent is larger than any of 
the other segregating generations. This, is unusual under a 
normal complete dominant gene(s) segregation in that the 
dominant gene should completely mask the recessive gene. 
Under such circumstances all phenotypes should be similar



Table 4. Chi square and p values for the mean number of flowers
per inflorescence for the F2 and BCPg generations.

Generation Type of Segregation Chi Square P

F: normal distribution 8.87 .25
3:1 140.96 less than 0.01
1:2:1 28.38 less than 0.01
9:3:3:1 78.93 less.than 0.01

' BCP2 : 1:1 0.80 .25

to



and the standard deviation smaller than that of the F2 and 
backcross to the recessive parent segregation. This large 
standard deviation further supports a hypothesis of a multiple 
factor inheritance system for the number of flowers per in
florescence.

The backcross to the determinant parent (BCP2 ) for 
the number of flowers per inflorescence ranged from 3.5 to
9.0 with a class mean of 6.3 + 1.5. This mean of .6.3 is not 
statistically different from the indeterminant and determinant 
parent, Fp, F2 , and BCPy segregations. Under a normal com
plete dominance segregation the backcross to the recessive 
parent should segregate to a 1:1 ratio, one-half equal to the 
recessive parent and one-half equal to the dominant parent.
A p value of .25 was determined for a 1:1 segregation, indi
cating that a single dominant gene determines the number of 
flowers per inflorescence (Table 4).

The mode of inheritance for the number of flowers per 
inflorescence in the tomato is controlled basically by a 
dominant, probably in conjunction with some modifying genes. 
The presence of these gene factors, regardless of their mode 
of action definitely influence the number of flowers per in
florescence.

Went (.1957). presents, experimental results showing 
that different varieties of tomatoes have different optimum 
growing temperatures. In our experiments, the number of 
flowers per inflorescence definitely was observed to be
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influenced by several environmental factors, possibly tem
perature and CO2 concentration. Tomato varieties developed 
for the southwest require a warmer environment for optimum 
growth than those varieties developed for greenhouse produc
tion. All of the tomato plants in this experiment were 
grown under the same environmental conditions, favoring the 
indeterminant greenhouse variety. This environmental condi
tion in favor of the indeterminant parent possibly accounts 
for some of the results in the backcross generations, es
pecially if modifying genes are involved.

Correlation Between the Number of Nodes 
Between Inflorescences and the Number 

Of Flowers Per Inflorescence 
The correlation between-the number of nodes between 

inflorescences and the number of flowers per inflorescence 
for the various segregating generations of tomatoes is pre
sented in Table 5.

There is no significant correlation between the num
ber of nodes between inflorescences and the number of flowers 
per inflorescence for all of the populations tested. This 
lack of correlation between the Sp-sp self-pruning gene for 
the number of nodes between inflorescences and the gene 
factors that control the number of flowers per inflorescence 
is a definite indicator that both factors are independent in 
inheritance and action.



Table 5. Correlation coefficient (r) be
tween the number of nodes between 
inflorescences and the number of 
flowers per inflorescence.

Generation Cn) (r) 5%

5 0.467 0.811

p2 3 0.168 0.950

?! 20 . 0.181 0.433

p2 42 0.181 0.304
BCPj. " 19 . 0.024 0.444

b c p2 20 0.189 0.433



SUMMARY AND CONCLUSIONS

The tomato, Lycopersicon esculentum. Millr exhibits 
two distinct types of plant growth which differ in the num
ber of nodes between inflorescences and the number of 
flowers per inflorescence. This study Was undertaken in an 
effort to determine the mode of inheritance for the number 
of nodes between inflorescences and the number of flowers 
per inflorescence. These findings could be of particular 
importance in the development of a greenhouse tomato variety 
exhibiting an indeterminant plant.growth with two nodes be
tween inflorescences and seven to ten flowers, per inflores
cence.

The indeterminant parent was Tuckcross "M", a green
house tomato, variety exhibiting three nodes between inflo
rescences and seven to ten flowers per inflorescence.

The determinant parent. Early Pak No. 7, is a field 
tomato developed for California and the southwest. Early 
Pak No. .7 exhibits two nodes between inflorescences but only 
three to five flowers per inflorescence.

The appropriate crosses were made and the final gen
eration was planted in the Horticulture Greenhouse, Campbell 
Avenue Farm, October 16, 1964. Data were collected for the 
number of nodes between inflorescences and the number of

33
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flowers per inflorescence. The parental and segregating 
generations were analyzed to determine the mode of inheri
tance for the number of nodes between inflorescences and 
the number of flowers per inflorescence. The number of 
nodes between inflorescences and the number of flowers per 
inflorescence were tested for a correlation within each of 
the generations.

The number of nodes between inflorescences is con
trolled by. a single gene. This completely dominant gene 
for three internodes between inflorescences is expressed 
phenotypically in the indeterminant parent. The complete 
dominant single gene for three nodes between inflorescences 
in the indeterminant parent appears to be the Sp-sp self- 
pruning gene described by MacArthur (1932).

The number of flowers per inflorescence is controlled 
by a gene showing complete dominance, probably in conjunction 
with several modifying genes. These genes are highly sus
ceptible to environmental conditions. The dominant gene is 
expressed phenotypically in the indeterminant parent.

A test to establish a correlation between the number 
of nodes between inflorescences and the number of flowers 
per inflorescence proved negative. This lack of correlation 
definitely indicates that a tomato variety could be developed 
that would exhibit two nodes between - inflorescences and seven 
to ten flowers per inflorescence.
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