harvest for commercial muskmelon pro-
duction. The larger fruit size of hybrids
would naturally reduce numbers and per-
centages of smaller sized fruits. Hybrid
vigor for average fruit size was not rated
as either desirable or undesirable in table
3. An average size of 900 to 1100 grams
(36 size) is desirable, but fruit size from
this study was expected to be larger than
would have resulted from the closer,

more competitive plant spacing common
in commercial plantings. Hybrid vigor
evident from these muskmelon crosses
will continue to be evaluated in this re-
search project on muskmelon breeding.

L. F. Lippert is Associate Olericultur-
ist and M. O, Hall is Staff Research Asso-
ciate, Department of Plant Sciences,
University of California, Riverside.

TABLE 1. PERFORMANCE OF 45 BIPARENTAL HYBRIDS AND THE 10 PARENT VARIETIES FOR ONE FRUIT

APPEARANCE TRAIT (NET, ABOVE DIAGONAL) AND ONE FRUIT QUALITY TRAIT (PER CENT SOLUBLE

SOLIDS, BELOW DIAGONAL). VALUES REPRESENT AVERAGE OF 3 FRUITS FROM EACH OF 15 PLANTS
GROWN AT EL CENTRO

MELON c Del. Hale's Heney PMR  Pride Spart. SR Schoon’ Tip
PER CENT NET ampO 51 Best Rock 45 Wise. Rock 91 NN 4op

SOLUBLE RATING*

SOLIDS 3467 037 347 227 360 153 230 323 213 027
Campo 12.5 173 380 250 377t 203 193 197@ 313 167
Del. 51 13.1 13.81 200 277+ 143 177% 1572 2002 1.832 080
Hale’s Best 12.3 127 137 257 3831 240 273 247 380" 1.93
Honey Rock 121 134 1331 131t 240 2202 263t 227 2075 1972
PMR 45 128 1331 1411 132t 132t 227 253 2173 3801 2272
Pride Wisc. 13.6 1332 138 1350 140t 137t 2272 243  217* 160
Spart. Rock  13.6 13.22 137t 1358 1352 137 14.67 233 243 1672
SR 91 8.9 13.3t 1391 1391 1341 1361 140 1390 230  2.002
Schoon’s 13.1 1328 141t 126 132t 129 1411 142t 134 1.232
Tip Top 12.0 1281 137t 129t 132t 1350 1342 128 13.00 1292

TABLE 2. PERFORMANCE OF 45 HYBRIDS AND 10 PARENT VARIETIES FOR ONE YIELD TRAIT
(TOTAL NUMBER OF FRUIT PER PLANT, ABOVE DIAGONAL) AND ONE MATURITY TRAIT (DAYS FROM
TRANSPLANT TO FIRST FRUIT HARVESTED, BELOW DIAGONAL), VALUES ARE AVERAGES FROM 15 PLANTS
GROWN AT EL CENTRO

TOTAL ‘ ; i
U Cameo B Mo Woney TER Je Sk SV schoon's 1o
DAYS TO NUMBER
FIRST FRUIT 94 85 92 59 84 46 93 91 41 59
Campo 129.4 9.02 9.5 812 105 66 745 97r 951 94!
Del. 51 123.5 118.91 89 82 105 712 63 107t 99 9.3t
Hale’s Best 1247 124,92 116.31 75 103t 912 75 95 94 772
Honey Rock 123.3 123.31 12241 119.7¢ 85t 841 &5 75 9.3t 78
PMR 45 128.1 13558 114.81 131.4% 114.41 772 981 113t 991 93t
Pride Wisc. 129.7 120,00 12231 128.8 120.0* 128.0 53 85: 871 6.5
Spart, Rock 126.8 123.61 123.72 11991 11681 122.41 1244 7.33 6.82 5.62
SR 91 129.8 1207t 117.5! 119.3t 1215t 119.11 11571 11491 0.5 9.t
Schoon'’s 129.3 12520 12271 128.4 1203t 128.0' 1283t 127.5¢ 11591 7.2t
Tip Top 127 12111 12372 12151 112,81 12071 126,01 126.1* 121.01 12541

* Melon net rating scored visually as a combined rating of net density and net thickness on a scale of 0 to 4
with 4 the best rating.

1 Hybrid crosses which exceed best parent in cross.

2 Crosses which were better than the midparent or average of two parents.

8 Crosses which were below the low or poor parent.

TABLE 3. SUMMARY OF HYBRID PERFORMANCE FOR 15 TRAITS IN MUSKMELON—NUMBER OF HYBRIDS
WHOSE VALUES EXCEEDED HIGH PARENT IN CROSS (>HP), EXCEEDED MIDPARENT (>MP) OR WERE
LESS THAN LOW PARENT (<LP) ARE INDICATED FOR EACH TRAIT

Number of crosses: Mean Mean Avg. %

Characters eval d of of hybrid

>HP >MPt <LP parents hybrids vigor

Quality and appearance traits:
Net appearance {0-4 score) 12 23 5 2.31 2.30 -017 -f
Scluble solids (%) 35 43 0 12.40 13.44 + 8.39** 4
Rind thickness {mm} 6 13 24 2.85 3.26 +14.31%*~
Suture appearance (0-4)§ 5 14 14 2.46 2.25 - 8.40**~
Flesh (%) 5 19 14 44.27 43.81 -1.04 -
Shape index (length/width) 10 18 17 1.101 1.124 + 2,10%*-
Maturity and yield traits:

Days to first harvested fruit 37 41 2 127.2 1221 — 3.99**
Days—1st to 3rd fruit harvested 8 15 20 9.5 1.7 +23.72%%-

Avg. wt. 1st 3 fruits (gm) 25 30 6 1244 1428 +14.79**
Total wt. fruit/plant (gm) 34 38 3 7791 9456 +21.38**+
Tetal number fruit/plant 25 34 5 7.4 8.5 +-14,52%*
No. fruit harvested/plant 15 27 9 5.0 6.7 +35.27 +

Early fruit harvested

(21 day harvest period) 24 29 4 1.6 2.0 +27.76** 1
No. fruit in 45 and 36 sizes 7 18 17 25 2.2 -13.82 -~
% fruit in 45 and 36 sizes 6 14 22 37.8 30.5 -19.27%*~

t Includes >>HP crosses.

} + ond — designates desirable or undesirable direction of average hybrid vigor,

§ 04 scale; 4 — smooth fruit void of sutures.

** Differences between parents and hybrids which are significantly different from zero at 1% level of prob-

ability,
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muskmelon

L. F. LIPPERT +« M. O, HALL

HE PURPOSE of plant breeding is to

combine in a single individual or
variety a desirable level of expression of
all important traits. This can be difficult
to achieve because the various desirable
traits are often distributed among differ-
ent plant types. Population improvement
can be accomplished by simultaneous in-
corporation of several types into a com-
posite population, followed by selection
for maximum expression of the various
traits within the offspring. Evaluation
and selection of parent materials to com-
bine into such a population to permit this
accumulation of traits, therefore, be-
comes important.

Diallel cross

The diallel cross involves all possible
two-way crosses among several parents,
and provides a method for evaluating
parental entries by comparing their per-
formance in combination with each other
parent in the diallel. The average per-
formance of a line in hybrid combina-
tions is termed “general combining
ability,” (GCA) and relates to additive
gene action. The performance of specific
hybrid crosses, after taking into account
the GCA of the two parents, is termed
“specific combining ability” (SCA) and
measures the dominance deviation from
the additive model. Information of GCA
and SCA—or the types of gene action in-
fluencing various traits—enables the
plant breeder both to evaluate parental
entries, and to select the best breeding
system for maximum character improve-
ment.

A diallel cross was established to eval-
uate 10 muskmelon varieties for their
combining abilities, and to provide a
basis for selection of varieties to be in-
corporated into a breeding population
for muskmelon improvement in desert
areas. The 10 varieties in the table were
crossed in all possible combinations to
provide 45 F, hybrids. These hybrids,
along with the parent varieties, were
grown at three locations in southern Cali-

1972



and combining ability of

varieties in a diallel cross

fornia: El Centro, Riverside and Santa
Ana. Plants were individually spaced at
7 x 7 ft intervals with five plants per plot.
Plots were replicated three times at each
location. At maturity, fruits were har-
vested at two- or three-day intervals, and
were recorded on the fruit appearance,
quality, yield, and maturity characteris-
tics listed in the table.

Among variety

The “among variety crosses” source
of variation in the statistical analysis of
data from the diallel cross was divided
into components according to GCA and
SCA. These combining ability variances
are presented in the table for each of the
15 traits. Both GCA and SCA were sig-
nificant for each of the quality and ap-
pearance traits as well as for days-to-first-
fruit-harvested, the average weight of
first three fruits, and percentage of fruit
in the 45 and 36 sizes. In a comparison
of combining-ability values for each trait,
the variability accounted for by GCA is
three or mere times the variability ac-
counted for by SCA. Therefore, without
exception, additive gene action was im-
portant in the inheritance of each of these
traits among these 10 muskmelon varie-
ties. SCA is also important, however, in

the evaluation of specific hybrid combi-
nations formed in this study.

Cumulative performance

GCA effects for each parent variety
were calculated for each trait by compar-
ing the cumulative performance of
crosses involving a given parent with the
average performance of all parents. GCA
effects distribute around a zero mean for
each trait, so that large positive or nega-
tive values indicate a large deviation
from the average performance for these
10 varieties. Positive GCA effects in the
table all relate to a desirable deviation
from average performance. A comparison
of GCA effects among parents in this
diallel cross permits identification of the
best varieties for selection and recombi-
nation into future breeding populations.

The {four commercial varieties
(Campo, Hale’s Best, PMR 45 and SR
91), along with Schoon’s Hardshell, re-
corded the best performance in crosses.
Each of these varieties exceeded the aver-
age for net and suture appearance, total
number of fruits per plant, number of
fruits harvested and number and per cent
of fruits in the 45 and 36 size classes. SR
91 was also superior for shape and days
to first fruit harvested, but ranked below

average in flesh percentage. In contrast,
the other four varieties mentioned above
recorded high for flesh percentage, days
between first and third fruits harvested,
and total weight of fruits per plant, but
were below average for per cent soluble
solids, shape index, days to first fruit, and
number of early fruits harvested. The
other varieties were generally inferior in
performance for most of the traits con-
sidered.

Four varieties

Based on the combining ability values
from this diallel study, four varieties,
Campo, Hale’s Best, PMR 45 and
Schoon’s Hardshell, were selected and
mated to form a breeding population.
This population will be subjected to im-
provement by recurrent selection, a

.breeding method which utilizes the addi-

tive-type gene action indicated to be im-
portant in the inheritance of these
muskmelon traits.

L. F. Lippert is Assoctate Olericulturist
and M. O. Hall is Staff Research Asso-
ctate, Department of Plant Sciences, Uni-
versity of California, Riverside. Research
was conducted under Agricultural Ex-
periment Station Project 906-E-R, Cucur-
bit Breeding.

COMPARISONS OF GCA AND SCA VARIANCES, AND GCA EFFECTS FOR EACH MUSKMELON VARIETY, FOR CHARACTERS EVALUATED IN THE DIALLEL CROSS

Combining-ability

General combining ability effects for varieties

variances

c Del. Hale’s Heney PMR Pride Spartan SR Schoon’s Tip
GCA SCA omee 51 Best Rock 45 Wisc.  Reck 91 Hordsh.  Top
Quality and appearance
Net appearance 9.93** 2.18** 0.32** —0.54** 0.51** -0.08 0.45** -0.25** -0.12 0.10 0.28** —0.47**
Soluble solids 4.99** 1.34*%* —0.35* 0.39* ~0.32* -0.23 -0.09 0.40** 0.14 0.10 -0.04 -0.10
Rind thickness 10.00** 1.74%* -0.14 ~0.17 0.58** 0.05 0.09 =0.31**  -0.68** 0.19 0.49** ~0.10
Suture appearance 20.18** 0.44** 0.34** -0.33** 0.39** 0.20** 0.46** —0.41**  -0.55** 0.61**  0.26** ~0.96**
Flesh percentage 142.14%* 9.93%* 2.12%* -0.80** 0.79* -1.25** 1.15%* 0.75* -0.57 -1.06%*  1.23** ~2.37**
Shape index 0.0970** 0.0113** -0.03** 0.04** -0.02* 0.00 -0.03** -0.02* ~0.01 0.08** -0.03** 0.02*
Maturity and yield
Days to first fruit
harvested 200.95% 32.80* -0.98 2.48** -1.81* 1.70* -1.10 0.94 0.1% 1.95% -2.25%* 0.84
Days-——first to third
fruit 124.28 15.18 0.39 -0.97 1.61 -2.76* 0.98 -0.39 -1.31 -0.33 3.00* ~0.22
Avg. wt, first 3 -
fruits 1792 103** 75 108** -34.6 431 -104.2%* -49.0 -131.2** 96.2 240.5%%  -256.4** 1.3 236.7**
Total wt. fruit/plant 16 x 108 6100 551 -170 222 -510 589 -1014* -437 =315 191 889*
Total no. fruit/plant 165.32 11.15 0.54 -0.79 2.24 -0.77 2.18* -1.93 2.70* 2.26* 0.72 ~1.75
No. fruit harv./plant 16.79** 1.59 0.52* -0.37 0.63* -0.32 1.23** -0.77* ~1.49* 0.60* 0.59* -0.61
Early fruit harvested 66.24 12.05 -1.00 1.95* -0.23 0.47 -0.33 -1.52 -1.00 1.68 -0.80 0.80
Number 45 & 36 sizes  60.20 8.20 1.04 -0.95 1.08 —0.14 L -0.79 -1.97* 0.51 1.07 ~0.97
Per cent 45 & 36 sizes 3248.7** 358.5% 0.14 ~4.48* 8.72* 3.39 6.35* 10.07%* -15.32** 23.64** 081 -13.23**
*** _ values significantly different from zero at the 5% and 1% level of probability, respectively.
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