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INTRODUCTION

The fact that the offspring of reciprocal erosses
usually have been identical, indicates that most hereditary

characters are equally contributed by the male and femaxe7 s"

- gametes. This is in.agreémeﬁt‘with.aigeneralryfacaepte& -
'genatic theory. However, cases do arisé;where,tecipracai
~ crosges graduce,anliké-results«fan-certain,eharacters, and
these appear to be inherited almost entirely through the ‘4
female parent by means ai’the-cytnplasmi@,centents mf’tﬁe
egz cell.
| Tomato reeipreeal,crosses havearepeatedly;beenfsh@wm
to be alike, indicating that there was no detectable material
or cytoplasmic influence. The subject has recently been ree
-opeﬁed,by the.finding,af‘significant:differences in the
yield @f‘reeigtacaixh&brﬁas involving the Redskin variety.
This fact takes on greater importance in the light of present
day trends toward the utilization of the heterosis of Fy
hybrids, which have demanstratéd superior fruit yields and
earliness:when;cnmpaned to selfed lines of tomatoes.
In this study ths~Redskin.variety has been used in

feurAreeipraeal crosses, and the differences in hybrid

vigor of the Fy as manifested by earliness and yield, size

ﬁ and weight of fruit, have been analysed statistically.




REVIEW OF LITERAT

A& nuwber of reports comparing reciprocal hybrids of
the tomato, which have shown no differences, have been pub~
1ished sinee 1900. Hedrieck and Booth (11} inm 1907 reported
that "‘\se‘edlings from the direct and the reciprocal cross
were similar in all respecta® when Livingstone Stone and
Dwarf Aristocrat were cressed. ' Craig (5) who worked with
Hedrick étaﬁeé{ that neciparaeta;i crosses gave practically
the same r"eé;urltt:'. Price and Drinkard (16) from am
extensive study of the inheritance in the F; of such fruit
cl;‘:a.-raetertstiea as color, shape and locule number, com=
cluded that "the reciprocal crosses gave similar results
in the hybrid offspring.® |

. Halstead (9) made a study of the relative values of
the two directioms of the cross in reciprocal breeding and
uged the contrasting varieties Bandg Duarf and Yellow
Cherry. He concluded that the fruit characters - weight
and aize: - of the geed ;éarent. were approached in both
crosses. Driver QZI.: reported a case where feec iproeal hybrids
geeméet to differ, where "The fruit quality of Kondine x
Market é"am—ritez wag good, but that from the reciprocal was
not so satisfactory. Here maturzty was equal te the earlier

parent in ome cross but intermediate in the reciprocal.™
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In another néciproeal eross he-statea,.“anly one was earlier
than both parents." Ebyer'aa§ Peaeack;€i5) found a strain
of Marglobe which when used as a male parent for the pro=-
duction of Fj hybrids, was somewhat superior in early yield
and total yield then when used as a female parent.

Barrons and Iucas (4) from the results of three years

~gtudy reported that it was~immaterial.whe£her a variety was

- used as the male or female for the predﬁctign of Ei hybrid;

tomato seed. Continuing these studies Barrons (3) found a
neW'greenheuaechyhridfe Michigan State=3%rcingfx:caépers |
Special=~ no different in yield than its reciprocal.

Iarson and Currence (14) tested seven reciprocals involving
~ the varieties Earliana, Red River and Marglobe, and "found.
that they}&id noet differ significantly from one another in
any character.* Currence, Larson and Virta (6) made the
abaervatian.that-"tﬁase‘insfances where differenceaAhévé

been statistically tested show no significance between

reciprocal crosses.
Recently Walkof (19) found that Fy hybrids with
Redskin as the female parent produced significantly more

ripe fruit than their reciprocals. He also found the

cross Bounty x Redskin to be later ripening than its

reciprocal.




- In addition to the above studies of the tomato,

interesting related information concerning reciprocal
crosges and Ei,hybrids has been repartéd for other crops.
Ashley (1) when studying the nature of hybrid vigor
in corn, fOun@ P, seed heavier than either parent. Further,
that the hybrid embryo was larger and héavier'than:that of
the parenta and gso germinated with an initial advantage
which was retained throughout the life cycle. In a later 7
‘article (2) he reported the embryo weight of the meed of
 two parents to differ gsignificantly as well as the embryo
Weights‘ef the reciprdcalvcresses, even though the recip-
&oegl,erasses had the same genetical constitution. He
presented this as evidence that the difference was due to a
maternal'effeet during the develbgmen& of the emhry& bef@:é
the seed entered upon its réSting,perimd. |
Kakizaki (13) investigated hybrid vigor in egg
pants an& reported that the B seed in most crosses was
heavier due to the immediate effect of c¢roass pollination,
than the selfed seed of the mother parent.
Hutehins (12} found that "there was no difference in
thekbehaxier'ef’reeiprecaz crosges insofar as yield per

plant of the F; generations was concerned," in cucumber.



MATERTALS AND METHOD

o - Parental varieties ~ Redskin, Earliana, Farthest
North, Harkness and Harly Chatham - were selected on the
basis of contrasting and similar characteristice, namely
plant habit, maturity, fruit aize.and fruit shape. These
 have been listed in Table 4 of the appendix.

Reciprocal crosses were made in the greenhouse of the
Dominian;EXperiééntal Farm, Indianzﬂbadg Saskatchewan, dur=-
ing the spring of 1946, using the variety Redskin, as either
the male or female parent in each cross. A single plant of
‘each variety, with the exceptian &£’Redgkin;-was used as
the pollen and seed parent iﬁ the crosses madé. In the case
of Redskin, four glants:weze.deemed necessary to ensure
sufficient seed. The resulting eight reeipraeaI.Ei hybri&a
were aasigne& at gandam:the.planting;nnmbezs listed in
Table B of the appendix. Duplicate samples of 25 seeds,
from each cross, were weighed in milligrams; these data
\are}gimen,iﬂ Table C of the appendix.

The hybrid seed was sown in the greehhouae en April
25, 1947%7. Eiantay,produced and handled according to stan-
dard>§#aetice, were set out in the field on June 11, 194%.
The planting plan adcpted.&as an 8 x 8 latin square as
described by Goulden (8), and is given in Table D of the
appendix. Plots consisted of four plants spaced 4 feet by
4 feet.
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Fruits were harvested twice a week beginning August
16. A general red coloration was used as the indication of
- harvest maturity. REight subsequent harvests were made
before September lﬁy’when frost terminated the season.  The
~numbef of fruits of each harvest and their weights in grams
were recorded. Fruits of each harvest were classified as te
guality into griﬁes of No. 1, Marketable, and Culls.

Fruit weight in grams &a& used as an index of fruit
gize. Fruit sizes herein reported were camguted by averag-
ing the weights of indiviéual.fzuits obtained from two
prime pickings. Polar and equatorial measurements -to tenthe
of an inm&'were algo made, and the average fruit shape in~
dex, E/P, was calculated by dividinmg the eguatorial
dimension of each fruit by its p@lar'dimeﬁéian* »

The term “total yield®™ constituted the grand total @f
all fruits harvested‘framaa.plat, while the term "marketable®™

was used to designate the total of no. 1 and marketable

fruits, when the number of no. 1 fruits proved to be few due
ta the limited season. Similarly, "total early yield" is
'uaed to refer to the grand total of fruits harvested in the‘
first two weeks, and *early marketable yield® indicates the

total marketeble fruits preduced in the same peried.



For the purpose of analysis plot totals were con-

vérted to pounds. The records were analyzed for early
yield, total yield, fruit.shape; fruit size and seed weight,
to: determine whether the differences between reciprocals
were: significant. Analysis of variance was first applied to
the data to ascertain the need of further analysis, and also = .
to find the standard,errar:valneﬁ As significant F values
were obtained for the treatments in all cases, thé mean
values of the respective pairs of reciprocal hybrids were
calculated to determine whether their differences were sig-
nificant. Procedurés ag outlined by Goulden (8) and Hayes
and Immer (10), for the analysis of variance of a latin
séuare design, and for the calculation of the differences
required.for significance at the 5% and 1% levels, were
followed in this study.

Seed Weight,&ataaof'réciprogal.hybrids were analyzed
'as'pairedAvariates. The method as outlined by Goulden (8)
for testing the significance of small samples was followed,
and.the difference necessary for significance at the 5%
levei.has been given. Total yields were used, as a source
of fruit size data rather than marketable yields, on the
agssumption that if unmarketable fruits were excluded, a bias
would be introduced in favor of hybrids producing a large
number'of undesirable fruits in addition to a feW'superiqr

marketable fruits.



 RESULTS AND DISCUSSION

1. Tatal.'?iglds; of the F; Reciprecal Crosses.

| V_ The analysis aof variance computed iﬁ Table 1, showed
.tre-a;tm'enfs.)whieh are the eigﬁt reciprocal hybrids, to be
nighly significant, and indicated that significant differ=
ences aacmrfed‘.‘bertween the mean yields of the hybrids. It
indicated also that significent differences in yield oceurred
between the various rows and columns of the plantation due
to envirommental effects. Total yields of the ‘e;i;ght;
reciprocgl Fy hybride in pounds, have beeﬁ listed by pla-té

in Table B of the appendix.

Table l. Analysis of Variance of Total Yields in Pounds

Source: S.8. D.F. Variance ?. S.D.

Rows 196,681k 7  27.2402  3.54XX
Columns 247.0806 't 35.29%Z 44 59%X
Treatments 117g.9808 7 168.5687 2k.92%%

Erroxr 322.991% 42 7.6903 2.T83%

Totak 19407342 €63

XXSignificant at the 17 level

Table II presents the total yields along with mean
yrie:ids, and the differences between reciprocal hybrids.
Definite di.ffere‘nc:es: are exhibited bétween the megns of
certein reciprocals. In crosses involving Barliana, where

- Redskin was the female parent, yields were significantly
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greater than when Redskin was the pollen parent. The N
reverse was true for recipracai hybrids of Redskin and Early
Chathamm When Reﬁskin- was the male or pollen parent, the
yields were ér-eaten- than withk the reciprocal to the highly

| 'signiﬁ._cgnt level. No significant difference was apparent

betwesn the mean total yields of reciprocal crosses of Reds

skin and Harkness. Reciprecals of Redskin and Farthest

Yorth showed highly significant differences in favor of the
' hybrid with Redskin as the pollen parent.

Table IX. Total E‘;Lel.dfs.‘,; Means and Mean Differences of
' the ¥y Reciprecal Hybrids in Pounds

B, Hybrid Total Yield  Meen Biff.

*
*

6%.25 8+4%

Redskin x Farthest North '
121.77 15.22 6:82

Farthest North x Redskin . .

P

Redskin x Earliana . « o 154.65 19.3%
Earliana x Redakin o o o o » o 124,49 15.56 31T

. 4
L
L4
*
]

Redskin x Harkness 71.19 8.90

Harkness X RedskKim « « o o o o 69.20 8+65 0425

Redskin x Early Chatham . .  112.86  14.11
Barly Chatham x Redskin . « « 155:.74 19.47 5e 36

L 4
*
L2
*
*
[ 4

L]

L]
L ]

T Significant Difference at the 57 level = 2.80 1bas
Significant Difference at the 1% level » 3.74 1lbs.

IX. Total Marketable Yields of the Py Reciprocal Crosses.

Total marketable yields have been summarized in
Table ¥ of the appendix. These wére analyzed by analysis of

. variance and the mean differences were tested for significance.



The analysis of variance is given in Table III, and the mean

differences in Table IV.

Table III. Analysia of Variance of Total Marketable

Yields in Pounds

Source S.S. __ D.F.

Columns 168.8544 T
- Treatments 830. 5039 4
Erroxr 309.7844 42

20,3205
118.6434

Totak 1451.3863 63

“XXSignificant at the 17 Tever

Xgignificant at the 5% level

. Table IV.  The Total Marketable Yields, Means and Mean
Differencea of ¥} Reciprecal Hybrids in Pounds

F, Hybrid Marketable
‘ . _Yields

. Mean

Diff.

Redskin x Farthest North « + »
Fartheat Norih x Redskinm ¢« o «

Redskin = Earliana ¢ eee o o
Earlisns x Redskin « + « - o

’

R4

[ 4

,R.e:dskim X Harknesg « « o o &
Harkness x Redskin ¢ o o o »

Redskin x Barly Chatham
Barly Chatham x Redskin

L4

*
»
| J

.
»
L4

63036
107,65

135,67
110.00

68.16
6%7.90:

106432

142.27

T.92
13.46

 16.96

13.75

8.52
8+49

13.29

5.54

3.2%
0.03

4.49

Significant Difference at the 5% level » 2.74 lba.
Significant Difference at the 1% level » 3.66 lbs.



Analysis of variance of total marketable yields similar to
that of total yields, showed highly significant F-value
differences between treatments. It ia evident from this
that certain reciprocal hybrids were definitely different
in mean marketable yields. |
| F, hybrids of Redskin snd Farthest North gave mean
marketable yield, which exceeded that of the reciprocal by
& highly significaﬁtt amount, when Redakin was the male
parent of the cross. The same was true with the By hybrids
of Redskin and Barly Chatham. for significantly superior
yields were obtained where Redskin was the pollen parent.
Re:dskin: and Harkness reciprocals showed no significant
differences. In the above six hybrids, the results for
marketable jm‘-.e:l&"a were similar to those obtained for totak
‘ytelds: that is apparent im Table IV. -

However, the difference between mean yields of Red~
skin and BEarliasa reciprocals, which was highly significant
for total yields, was found to be significant enly at the

‘five percent level for marketable yields. This indicated

that harvests of the Fj Redskin x Earliana contained more

culkl fruit (fasciated and small) than the reciprocal. By

actual count, the number of cull fruits for the former was
56 and for the latter 3%. |
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‘IIT. (Total Early Yields of Recigzaeal bic ]

Fruit yields harvested the first two weeks were used
to evaluate the earliness of maturity exhibited by the 3 = =
hybrids. &.summary'af the total early yields has been given
in Table & of the appendix.

Ihe.analySia of variance of total early yields, , fﬁ?
given in Tgble Vs shows a highly significant F value for o

 treatments, indicating that significant differences accurred

between the mean yields of the hybrids.

Teble V.  The Analysis of Variance of Total Early Yields

Source S.8S. D.F.  Variance F.  S.D.

Columns: 14.5656 T 2.0808 2.16
-Treatments 72.538% T 10.3626 10.78%X
Erﬁ'ef - 40. 386%F 42 09616 0.3806

mhe-meaﬁ‘eariy y¥ields of reciprocal crosseés were
tested for significant differences in Tsble VI. Two By
hybrids, Farthest.ﬁbrth X Redskin,; and Early Chatham x
Redskin* proved to be earlier~heyond the highly significant
level than their respective reciprocals. In both cases the
superior Fy of the reciprocals had the Redskin variety as
its pollen parent. The remaining reciprocals showed no

significant differences.
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Table VI. The Total Early Yields and Nean Differences
of the Ef'l Reciprocal Hybrids in Pounds

Py Hybrid . Total Early Mean  Diff.
' Yields

Redskin x Farthest North . «» « 7.75 0.9%7
Farthest E‘orth x Red’-'a-km' e o o 38.33 4,79 T G822
Reds.kiﬂ X Ea.rliana ¢t & &« & o @ 42&9*& 505’2
Earll&na X Redskin o o o o« o o 35.46 4,43 Ce94
Redskin x Hafkn&sa’ e & o o o o LT.T3 2-22 .
Har'kﬂ’egﬁ X KﬁdSkin e o ¢ o o o 184 283 0.0X
Redskin x Ea.rly Gha.tham ¢ o o o 32:.35 4.04 ,

—Significant Difference é.t’ the 5% level = 0.29 pounds.
Significant Difference at the 1% level = 1.32 pounds.

IV, Analysis of Marketable Early Yields

These data are given by plots in Table H of the
appendix* From the analysis of variance given in Table VII,
8 highly significent variation due ta treatments is shown.

The ma.rketa.ble early yields in pounds of the eigh’c
hybrids are listed i_n Table VIII. As with the total early
yielde, two Fy hybrids, Farthest North x Redskin, and Early
Chatham: x Redskin, exhibited significantly earlier maturity
than their respective reeipfoc&ls. Again, in both, Redskin

was the pollen parent.



Table VII. Analysis of Variance of Marketable Early Yields
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Source v . SeSe

DeFe

VYariance

Fo

SeDe

Rows: 11,1711
Colunnsg 12.9743
Tremtments 147.033%
Error 42.0748

T
?,
#

1.5989
1.8535
21.0048
1.0018

1.59
1.85
20,97
1.0009

Total 213.2539

63

XX§ignificant at the 1% Tevel

Table VIII. The Marketable Early Yields and Mean Yield

' Differences from F; Reciprocal Hybride in Poundse

By Hybrid

_Barly Yields

Marketable

Mean

Diff.

Redskin x Farthest North . . . 7.48

Farthest North x Redskin .

Redskin x Earliana . .
Barligna x Redskin « o« ¢ o«

L]

Redskin x Harkness . .
Harkness x Redskin « .

*
| 2R 2
.

Redskin x Early Chatham
Early Chatham x Redskin

>

L3 [ 3

> ®&

L d

L
L 3

[ 3

[ ]

L

37.92

35.08

17.73
17.84

3l.16

e 42.29

0.93
4.4

5.22
4.38

2.22
2.25

3.89

- 529

3.71
0.84
0.0L

1.40

“Siznificant Difference at the 6% level = 1.01 pounds.
Significant Difference at the 1% level = 1.35 pounds.
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V. Analysis of Fruit Size

Fruit size data have been listed by plots in Table I
of the appendix.

The significance exhibited by treatments in the anale
ysis of variance of fruit size, as given in Table IX,

indicates that there were differences between the various

Table IX. The Analysis of Variance of Average Pruit Size
. in Grams. Averages made from the Total Yields

_Source Su8. _ D.F. _ Varismce T SeDe_

Rows: . 1620 7 231 1.58

Columns 2372 7 339 2.32
Treatments 24233 4 3462 23.7115%

Error 613L 42 146 12.082%

Totalk 34356 63

-__agfxéigﬁificant.at the Igsléfel

From Table X, where the di fferences between the mean
fruit size of the eight hybrids hafe been listed, it is
apparent that only the crosses hetween Farthest Kotth and
Redskin exhihited a significant difference between recip-
rocals. No other pair of reciprocal crosses showed amy = .
difference over and above that due solely te random sampling.

The difference in fruit size, as portrayed by the
average weight of the respective fruit of Redskin and

Eartheatyﬁnrth.recigraaal,hybrida, clarified the differences
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found for yield data between these hybrids. It was
apparent that the Redskin x Farthest North hybrid, which
produced significantly larger fruit than the Farthest Nortk
x Redskin reciprocal hybrid, was inferior im yielding
ability. This would indicate that the yielding ability as
measured by weight was inversely propertional to the fruit
size (average fruit weight] for this pair of reciprocal
hybrids. FPurther, it was noticed that the larger fruit, of
the Redskin and Farthest North hybrids, was produced by the
¥y hybrid having Redskin as its sead parent.

Table X. Average Fruit Size in Grams of the Eight

By Hybrid ___Fruit Size Difference

Redskin x Farthest Is_*grth. ‘. . ‘1%.4;
Farthest North x Redskin . . « « 78.8 376

L]

Earliana x RBdSKiﬁ s o & o o o o 142.F lﬁ.&

Harkness X Redﬁ’m > 6 o o o o o 1X6.G 9% ‘

Early Chatham xx Redakin « « o « 97:d 5.9

. Significant Difference at the 5% Ievel = 1.2 Zraus:
Significant Differemnce at the I% level = 16.3 grams.

VI. Analysis of Fruit Shape-Index

Measurements were made of marketable fruits from each

- harvest. However, it was deemed advisable to use only the



results of twe prime harvests fer analysis of shape, in

order to attain the greatest possible unifermity of this
variable f&etar; A fruit shape=index value of 1.00 in=-
dicates & perfectly round fruit, while values greater than
this indicate flattened fruits. Data, regarding fruit
‘shage-'-in&eac, have been ligted in Table X of the appendix,
and the values given for each respective plot.

_mhe _analxaia: of variance of fruit mpe in Table XI
gave significant F values for rows, columms and treatments,
| which indicates a high degree of variability of fruit shape
within the plantation due to envirenmental conditions alone.

Table XI. Analysis of Variance of Fruit Shape

Source ' SeSe D.F. _ Variance F. SeDe
Rows . e.0192 27 0.0027  3.86%%

Columns 0.0127 (4 0.001& 2,57

Treatments 0.38654 ' T 0.055% 78.73%X
- Brrox 0.0298& - G.000F 00,0266

Total Qe 4469 63
ignifieant at the 12
xSigniﬁcant at the 5% leval
The mean fruit-shape indices of the reciprecal hybrids
are listed inm Table XIT:. Reciprocal hybrids of Redskin and

Eax:ly Chatham exhibited significantly different fruit shapes,

as interpreted by shape-index. Redskin as the pellen parent
produced fruit definitely flatter than those of the recip-
rocal. The reciprocak hybrids of Redskin and Farthest North
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showed very large differences of fruit shape. The fruit of
the El hybrid, having Bedskin as its seed parent, tended to
exhibit the typical fruit shape of the Redskin variety;
while that of the reciprocal hybrid approached the roundish
fruit shape of Farthest North, its seed p_afrent:.

The remaining hybrids showed no significant
differences between reciprocals as to fruit shape.

Table XITI. 1Mean Fruit Shepe-Index of the Eight
Reciprocal Hybrids

By _Hybrid . __Shape md:ex— : Difference

Redskin x Farthest North o 1e23L
Farthest North x Redskin « . . 0.955 0.276

 J
L4

Redskin x Barliana e o o o 1,052
Barliana x Redskin « » ¢ o o &« 10640 0.012

Redgkin x Harkness « » » o o o 0.995 )
Harkness x Redskin « » « & « « 1.020 0.025

L 2
»

'

Redskin x Early Chatham .+ 1,009
Barly Chatham x Redskin .« . » 1.0%5 Q. 056

“Significent difference at the 57 level = 0.027
Significant difference at the 1% level = Q. aaat

VII. Analysig of Seed Weights.

Two samples of 25 s:eeds each, from the eight lots of
hybrid seed, were weighed and recorded in milligrams prior
to sowing. These weights have been listed in Table D of the

appendix.
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Table XIII. Mean Seed Weights in Milligrams of Bach of the
Four Hybrids and Their Respective Reciprocals

Hybrid'Paréntaz With Redékin ag the
Seed Parent  Pollen Parent Diff.
Barliana 89.%7 - 87.5 . 2.2
Harkness . 114.5 93.7 2048
Early Chatham 2360 80.5 - 12.5
- Farthest North 87.5 110.,0 22.5
Totals 384.17 208.5 13.0
Means 96+2 92.9 P

' Difference Kecessaxy'Between.Means af‘the}T§0 §roupa
for significance at the 5% level = 29.85 mgs«

Table XIV. Mean Seed Weights in Milligrams of Three
Hybrids and Their Respective Reciprccalg

Hybrid Parents With Redskin as the
Seed Parent Pollen Parent - Diff.
 Earliana 897 875 2.2
Harkness- 114.5 9367 20.8
Barly Chatham 93.0 8045 12.5
Totals 297.2 261.T | 35.5
Means 99+.X - 87.2 1i1.9

Difference Necessary Between Means of the Two Groups
for significance at the 5% level = 23.13 mgs. )
vﬁ""

M,vt/
The mean seed weights of all eight hybrids was anal-
yzed andégé presented in Table XIII. No significant differ-

ences between seed weights of reciprocal hybrids weéere evident.



21

This indicates that no significant meaﬁ difference of seed
weights occurred between Fi hybrids having Redskin as their
geed parent a.,r;d thoge ham‘.ng Redskin as the pollen parent.
Data related to Redskin and Farthest North hybrids,
which appeared to be of a reverse nature to the remaining

hybrids, have been omitted in a similar analysis presented

in Table XIV. 8Still no s,igniﬁcaxxﬁ differences of seed
‘weight were found ta‘vexis.t: between the six remaining lots of
Fl hybrid seed. Thisz analysis -ind‘ica-ﬁeza that the differences,
in seed weights of n'eéipr@cal hybrids, were no greater than

:»fi‘?"g‘”
1t expected due to random sampling.

VIIE. Discussion of Resulis for Reciprocal Hybrids. *

A summary of the significant and non-significant
mean differences found bgtween: the four pairs of reciprocal
hybrids, comparing characteristics of yields and fruit type, _
has been listed in Tsble XV. A similar summary with the

actual means will be found in Table L of the appendix.

1. R’é&skinwﬁ‘arth_e&& North Hybrids. Analysis showed consig=

tent significant superiority of total yield, early yield and

marketable yield in faver of the Farthest North ic Redskin Py
hybrid. The signiffcantly greater yield of this hybrid over

early marketable yield.
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Table X¥. A Summary of the Signif.mant and Ken-SLgnifieant
Differences Between Eour Bairs of Recigreaa.l Hybri&s

A

| mxwtéristﬁca -

Hybrids Total Total Total Barly Fruit Fruit
Yield 1Mark. Early HMark. Size Shape
Yield Yield TYield

,R;x;Equs»t. PN : X% b'e
FNe XRe o o ¢ XX XX XX XX
Be X Ee ¢ o o o XX X

E.K-Bi‘ye;.‘

E&xmioé . &
K&XR&. - o o

Re X EeCo o o o
EBe€Co X Re o« o ¢ XX XX b w4 xx XX

X Significantly different at the 57 level
xx Significantly different at the 1% levek

& Abbreviations = R. = Redskin, F.N. = PFarthest North,
o . B:. = Barlianas, H. « Harkness,

E.Ce ~ Early Chatham.

¥ark. = Marketable.

The Redskin x Farthest North hybrid exhibited super-

fority of fruit size and portrayed a flatter fruit shape
than that of the above reéigr&eal hybrids.

Fruit size, of the PFarthest North x Redskin hybrid
(a medium fruited parent crossed with a small fruited pa.rentj)ﬁ s
proved to be intermediate with a tendency towards that of
the smaller parent. This was in agreement with the
general finding reported by Macirthur (16}. This Fj hybrid
produced a round fruit shape as indicated by its shape index
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of 0.95, which proved to be almest tiypical of the Farthest
North parent; however, im appearance the fruit exhibited
slightly the pointed charaecter of its Redskin parent, which
seems to have been obscured by the shape-index wvalue. Based
on the shape-index, the round ehargeter-of‘Eartheat North
would appear to be dominant, but in a@pearénge the pointed
character of Redskin was dominant. Iindstrom (15) suggested
tha£>@ba&ate fruit shape, which would déseribe Redskin,
seemed to he dominant over round. It would apgear that the
'fruit»shapé~index as used in this stu&y'Iaekeﬁ sufficient
accuracy for an analysis a£ fruitvshaperinVQIVing the
pointed character.

Seed ﬁeigﬁt, of this pair of reciprocal hybrids, .
demonstrated no significant difference. It appears liksky
that that may be due to the limited data available, as |
Ashley (1} reported significance with corn hybrids as did
Kakizaki €152 With.egg;plant.hyhridsﬁ

With the exnepti@n:ei‘ﬁhe crosses between Redskin and
Farthest North, no visual differences were apparent,betwéen
plants of the respective reciprocal hyhbrids. Plants of the
Redskinfx:EarthestANbrth:Ei hybrid WEre:semiéupfight,iu

habit, while those of the Farthest North x Redskin Fy hybrid

were prostrate. It would appear that the semi-upright habit
exhibited by the former hybrid was linked in some manner to

the fruit shape character:. However, any further explanation
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is beyond the scope of the data available.

2. Redskin-Earliana Hybrids. Reciprocal hybrids invelving i

icant at the 1% level and greater total marke»table yield _
for the Redskin x Earliana hybrid. Data for early yield,
fruit size and fruit shape produced no significant difference
between reciprocalse.
Results, which showed the Py hybrid having Redskin as
its seed paremt superior in yield, supported the findings
reported by Walkef €19}. An explanation for this phenomenon
wag not available ftam the data collected concerning fruit
aize, fruit shape and seed weight. It must be coneluded,
therefore, that insufficient information has been collected,
or that some form of maternal or cytoplasmic influence was
involved. Purther it appears that | genes or maternal

influences responsible for total ¥ield are apparently not
involved with the character for early maturity. This fact
has been grevianal;,t observed by ILarson and Gﬁrrenee €14).

- 3~ Redskin-Harknesa Hybrids. The tomato varieties, Redskin

and Harkness, failed to demonstrate measurable differences
“in their reciprocal hybrids for the yield, fruit type and
geed characters studied.



The performance of these reciprocal F1 tomato hybrids
supported the generally accepted genetical theory that recipe-
rocal hybrids have identical genetical constitutions, and
show ﬁhis similarity throughout their life cycle.

A prominent characteristic of this pair of recip-
rocals Was that almest their entire crop of fruit proved to
ﬁe- of marketable quality; whereas in all other reciprocals
& portion of the fruitf ecrop tended to be of ummarketable
quality due to small size. Iate maturity, resulting in
‘extremely small mature yields, was the prime demerit of
these hybrids.

- 4+ Redskin-Farly Chatham Hybrids. Redskin and Barly

Chatham ra&iprdc:al hybrids provided data to prove that the
hybrid with Early Chatham as its seed parent, was superior
to its reciprocal with respect te all the yiefl& eharacﬁér-
igtics studied, and in addition portrayed a sigﬁificmﬁy
flatter fruit shape. These reciprocals, however, failed te
exhibit a measurable difference for fruit size or seed
weight. _ |
Significant differences demonstrated by the Early
Chatham X Redskin hybrid, suggest that a greater number of B
favorable gene aembinat'i@m» eccurred, when Barly Chatham was
the seed parent than when Redskin was the seed parent. This

would not be possible if the reciproeal hybrids had identical
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genetic constitutions.

Support for the equality theory of recipracal,hyhriés'
appeared in the form of similar fruit sizes for both hybrids.
" Lindstrom (15) and other investigators have reported fruit
gize te‘be‘the result of ﬁhe'actian of a number of genes,

some of which were linked with fruit shape factors. These

hybrids failed to indicate such linkage of fruit size and
fruit shape factors. Further, the genesd for the fruit size
appeared to have little or no influence upon yield, as
‘measﬁre&'by*weight.

The hybrid with Barly Chatham as the seed parent
exhibited a fruif shape distinctly different from the
reciprocal even when this eharaeher:was determined by a
relatively éruda method. This suggested that the factors,
which influenced fruit shape, may also be involved with the
yield characters. Still to have a sound genetical basis

‘thaée factors would also be expected to produce a similar

yield and shape response in the reciproeal hybrid. Such was
not the case. '

Even the knowledge that the Early Chatham variety was

derived from a cross involving Redskin as one parent, fails

to supply a factorial basis to explain the differences found

between their reciprocal hybrids. |
Consequently, the differences found between the



reciproeal hybrids of Earlyjchatham:and Redskin would appear
to result from some maternal or cytoplasmic influence der-
ived from the Early Chatham;parent; Apparently the
maternsl influence, which affected yield, was also involved
in theumndificatian of thegshapé.facters inherited. |
Iafonmatian.relating:te,the»genetical.constitutien:af thege
varieties, and the inheritance of certain chafacters‘snch
as fruit shape and seed weight, appear to be essentiél

prerequisites that are not now available.
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SUMMARY

Four reciprocal pairs of tomato hybrids, using the
Redskin variety with Farthest North, Harkness, Earliana and
Early Cnhatham, -were studied’to determine differences between
the reciprocals jin a latin square design. Records were made

of total yield, total marketable yield, total early yield, and

early marketablé yield, in grams, which have been converted
to pounds qu analysis. Fruilt size in grams was obtained
by averaging the individual fruit weights from the total
ylelds of two prime harvests, and the fruit shape index,
E/P, was determined by measuring the equatorial and polar
dimensions of the marketablg}fruit from the same narveSts.
Duplicéte samples of the hybrid seed were weighed and
recorded, but provided insufficient data,to,be of value.
Analysis of varisnce has been applied to the respect-

ive data, and the mean differences necessary for significsance

between pairs of reciprocal hybrids have been calculated.
The F} hybrid, Farthest North x Redskin, consistently
showed superior yields to that of iI%s reciprocal hybfid, and

produced round fruit similar to the Farthest North parent,

but they were of intermediate size. The Redskin x Farthest
North reciprocsl hybrid exhibited supériority in fruit size,
end yielded flattened fruit. In addition, two distinctly

different plant types were apparent for these reciprocal

s
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hybrids, indicating that the above differences were due to
characters not given consideration in this study.
Recilprocal nybrids of Redskin and Harkness'failed
to demonstrate any measurable dliferences in the yield,
- frult, and seed characteristics studled. These hybrids
proved late maturing, but produced the highest percentage
of marketable fruit. | 4

| Hyorids of Esrliana and Réaskin exhibited s greater
total yield and a significantly greater total masrketable
vield, when Redskin was the seed parent.

Barly Chatham and Redskin reciprocals'provided date
which showed the Early Chatham x Redskin hybrid to be
superior for all four yield characteristics, and ﬁo have a
significantly flatter fruit shape. No measurable differ-
ences were found for fruit size or seed weight between these
reciprocal hybrids. |

Four reciprocal hybrids exhibited differences for
‘whieh no genetical factorial‘basis appears to apply. It has -
beén concluded that the diffgrences found betwéen reciprocals
in favor of Redskin as the seed parent in one case and Early
Chatham in the other, would appear to be the result of some
maternal or cyboplasmic influeqcé, Final solution of the
problem requires information concerning the genetical con-
stitution énd inheritance of Redskin and Early Chatheam

characters which appear to be related to tae study.
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Table %A% Characteristics of the Five Eiramataa Varietie:sz
L Used as Barents:

Vartety

Character

Habit

Frait
Shajge

Early Chatham . . Dete

Earliana < » + o Indet.
Farthest North . Det.
Harkness « ¢« « o Indet.

m:xr

Midseason
Very Early

Midseagon

Obovate

Pointed

Obovate

Flat
Round

Flat

Large
Small
Medium

“Abbreviations: Det. = determinate;

‘Table *B. Key to .Planting Nuubers

N ¥4 Farthest Kerth x Redskin
2. Redskin x Harkness
3+ ZHarlians x Redskin
4. Redskin x Earliana
& Redskin x Farthest North
6, Early Chatham x Redskin
7. Redskin x Early Chatham
8. Harkneas x Redskinm -

Tndet. = Indeterminate
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Table "C* Weight of Two Samples of 25 Seeds from

Bach of the Fl Crosses, in Milligrams

F, Cross _ Seed Sample Wts _ AV.

1160 104.0G 1¥0:.0 mge
92.0 83.0 8%7.5

92,0 87.5 89.7
92.0: 945 937

115.Q 114.0 114.5
87.Q 74.0 805
944G 920 » 93 &

Farthest North x Redskin .
Redskin x Farthest North .
Harkness X Redskin . « « »

Early Chatham x Redskin
Redskin x Farly Chatham

P P2 009 e

Table "D* Planting Plan of the Experiment
» ~an 8 x & Latin Sguare

Colummg I II ITE IV V¥ VI _VIT VIIL

Rows
A

Be
Ce

De
E.
F.

Ge

© 2 G oo N M
U T 2 T - T - B o
I I L N R T R
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S T S - T I
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