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‘Cooperative Muskmelon Breeding Program in Texas,
“ - 1955~67: New Rating Scales and Index Selection
Facilitate Development of Disease-Resistant Cultivars
Adapted to Different Geographical Areas -

By G. W. Bonux, penctieist, and C. F. Awonus, horifeulttrist, Orops EResearch
Division, Agriculiural Rescarch Service, and R. T. CorREA, ogsistent profcasor,
Lower Rio Grande Velley Rosearch and Bgtension Center, Tewas Agricultural
Baoperiment Station

INTRODUCTION

Muskmelon Crop Potential in South Texas

South Texas has great volume potential for early spring musk-
melon production. The warm, humid climate and moderately alkaline
soils can produce fast growth of luxuriant plants with good yields
of high-quality froits. Unforiunately, the climate also favors the
dispersal and growth of injurious fungi, virnses, insects, mites, and
nematodes. These pests increase growers’ costs and risks, and reduce
fruit yield and quality. The cooperative breeding program between
the United State Department of Agriculture and the Texas Agricul-
tural Experiment Station described here was directed toward the
production of disense-resistant varieties to improve yield and quality
of melons in the Lower Rio Grande Valley. The improvement trenc,
derived from index selection of breeding lines (£), is indicated by
production figures of 1954 and 1967 (25, 26)* The 1954 plantings of
17,000 acres, mostly of powdery and downy mildew-susceptible cul-
tivars of eantaloup, produced an average yield of 7,000 pounds per
acre with a total value of $7,000,000; 1967 plantings of 12,500 acres,
mostly of the downy and powdery mildew-rvesistant Perlita cultivar,
produced an average yield of 10,500 pounds per acre with o total value
of $11,000,000.

Early Cantaloup Breeding Efforts in Texas
Cantaloup breeding in Texas was initiated in the late 1030’ by
S. S. Ivanoff (18, 19, £4) with the crossing of an inbred strain of a

*Ttalie numbers in parentheses refer to Literature Gited, p. 24.




2 TRCHNICAL BULLETIN 1405, U.8. DEPT. OF AGRICULTURE

West Indian melon (Rocky Dew Green Flesh) with o strain of the
IHale's Best variety (New Sced Breeder).

In 1945, Toxas Resistant Cantaloup No. 1 {(20) was released. It pos-
sessedt acceptable resistance to melon aphids and downy mildew. The
new variety improved yields but did not meet with shippers’ and
consumers’ aceeptence because of internul flesh breakdown at full-
slip matuvity.

In 1941, cantaloup breeding was initinted at the Lower Rio Grande
Valley Research and Txtension Center, Westaco, Tex., by G. I God-
Trey (10,11, 12,138) with the cressing of a “wild” melon, Cucusmis melo
vay. ("%ite Naud,, and Flale’s Best. The IF; hybrid was outerossed to
a sclected strain of Smith’s Perfect. Several gencrntions of inbreeding
and selection led to release of the Rio Sweet variety. Rio Sweet was
resistant to downy mildew but not to powdery mildew (74). Rio Sweet
did not meet with consumer and shipper acceptance due to dull, green
to yellow-green exterior, internal flesh breakdown, and watery seed
cavity at the full-slip stage.

In 1948, the Center relensed the Rio Gold variety (786, 17}, selected
Tor rind color from the same three-way cross. Rio Gold possessed
excellent resistance to downy mildew, but it was susceptible to
powdery mildew. The internal quality of Ric Gold fruit was very
good, but both flesh and rind were soft at full-slip maturity so that
fruits were damnged excessively in long-distance shipments. Rio
Gold also was subject to dry rind vot and to stem end deeay of the
ripe fruits. The voriety was well adapted, however, for local market
production.

Origin and Achievements of the
Cooperative Program

The muskmelon breeding programm begun in the late 1930’s was
expanded in 1955 to include Federal-State cooperative breeding ex-
periments and, in the spring of 1956, to include evalnation trials at
several locations in the Lower Rio Grande Valley. The cooperative
trials were eonducted with financial support of the Missouri Pacific
Ratlroad, American Refrigevated Transit Company, Texas Citrus
and Vegetable Growers and Shippers Association, and local growers
and shippers.

The cooperative Federal Grant Project, tifled “Devclopment of
Shipping Type Cantaloupes for Different Regions in Texas and in
Other Production Areas of the Nution,” has resulted in {1} the de-
volopment and release of three varieties of cantaloup suitable for pro-
duction in the Lower Iio Grande Valley and three adapted for produe-
tion elsewhere; (2) the origin of several eantaloup and lLoneydew

*We sincerely appreeinte the generous supbort of W. €. Cook, W. R. Cowleg,
G, H. Godfrey, D. M. McLean, I M. Merver, B. A. Perry, R. Q. Staudridge,
JoROWal, BV, Wann, and T.W. Whitaker who assigted the authors at various
times with the evaluation of plant maferials in the field, and, during extended
discussions, offered nummerous helpful suggestions on testing procedures and on
plant materials selected for furcther worll.
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breeding lines of potential merit; (3) significant observations on
varintion in breeding lines grown in different environments; and (4)
the development of new breeding and evaluation techniques. The
pecigrees of released cultivars and of breeding lines of noted merit,
togeths 1 with observations on breeding and evaluntion techniques, are
inclhaded in this report,

MATERIALS

The initinl experimental plantings, begnn in 1956 in the Federal-
State Cooperative program, included o wide assortment of horticul-
tural types so that the full range of adaptation would be sampled and
the full potentinl for disense resistance existing in the species Cucwumis
melo L. would be exposed. Moterials planted in later years conformed
more and more closely to nccepted commercinl standards in plant and
fruit chavacteristics, and consisted lavgely of line selections made at
ong of the three primary breeding centers of California, Texas, and
South Carolina. A comparison of the aven of selection in relation to
breeding progress became one of the prineipal experimental objectives.

Breeding lines developed at the U.S. Vegetable Breeding Labora-
tory, Charleston, S.C.; the U.S. Iorticultural Field Station, La Jolla,
Calif. ; the Lower Rio Grande Valley Research and Extension Center,
Weslaco, Tex. ; and ot other places were compnred with cultivar stand-
ards in single Dlock plantings in commereial production fields at three
to five locations® in the Lower Valley ench year from 1956 to 1967,
IEntries were usually T, and later generation inbreds. The later trials
incinded entries bred and selected in Pexas from crosses between
earlier ontries developed by the different cooperators. T'rial loeations
mecluded Weslaco, Raymondville, Rio Grande City, Lavedo, Crystal
City, and occasionally other production eenters in south Texas. The
12 annual, cooperative trials were planted and grown uader the
supervision of R. T. Correa in coopevation with muskmelon growers
af the various locations.

CULTURAL METHODS

A small (25-hill=>50-plant) plot of each of more than 100 entries
was included in the block at ench location during the carly years.
Lazger plois were used in the move vecent trials and the number of
entries was reduced. Entrics in most years were divided into a stand-
trd 25-hill group and an advanced 300-hill group. The small advanced
group was selected on merit in previous trials. The large plots were
more suitable than the 25-hill plots for evaluation of enrly- and late-
maturing entries during a liratted timespan of observation.

The plots were hand planted in the cooperating grower’s field and
grown like the feld variety. Thus enltural methods as well as elimate
and soil varied among locations and years. The plants weve grown on

4 0ne or l:}vo of the plantings made at five locations were often destroyed
befere reaching maturity by inclement weather or insect and plant disenses.
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low beds of alkaline soils with furrow irrigation until harvest, then
left dry. Spacing ranged from 4 X634 feet to 2 X 614 feet. Weeds were
usually weli controtled early in the senson but were sometimes trouble-
some at harvest. All fields were treated with insecticides, but not all
were treated with fungieides.

The climate was warm and humid with oceasional showers or heavy
rain during the growing season. The environments were often favorable
for downy mildew (Pseudoperonospora cubensis (B. & C.) Clint)

11, 12, 13. 18y and powdery mildew (Sphaerotheca fuliginea
éSchlecht) Poll (=£Lrysiphe cichoracearwm DCY) (3, 15, 21, 80).
Downy mildew wn~ prevalent at Weslaco and Rio Grande City, while
wwdery mildew was prevalent at Lavedo and Crystal City., Other
disenses prevalent in occasional fields in some sensons included Alfer-
naric leaf blight or target spot (dlternarie cucumering (Ellis &
Lverhart) Elliot) (I5), gummy stem blight or black rot (#yeosphaer-
¢lla melonis Passerini} {6), tobacco ringspot virus, and watermelon
mosgic virns (22, 23, 80, 31). The degree of disease control by fungi-
cidal dusts and sprays varied widely according to season, location,
and trentment. Treatments often failed to prevent injury to powdery
mildew- and downy mildew-susceptible varieties and breeding lines in
one or more of the experimental plantings.

Aphids, leaf miners, and leafhoppers usuaily caused moderate
injury; oceasionally, they caused severs injury during late crop matu-
rity. Fields were trented with insecticides, usually with good results.

In 1957, the first full-scale cooperative trial was begun. It included
15 cultivars and 126 breeding lines from various sources planted at
five locations in Texas: Raymondville, Wesiaco, Rio Grande City,
Crystal Gity, and Laredo. Single, 25-hill (50-plant) plots of numerous
enbries were planted at cach location to survey the relative merits of
available plant materials, especially those untested in the aren. Accord-
ingly, G0 entries from Charleston, 40 from La Jolla, and 26 from Wes-
laco were compared with 15 cultivars.

At that time, it was believed that different varieties might be needed
for the different districts. Tinvironmentnl conditions differed substan-
tially in the diflerent locations seattered along a 180-mile strip of the
Lower Rio Grande Valley. In addition to diflerences in weather, soils,
irrigation water, and cultural methods, planting and hervesting were
5 to 15 days Iater in the nocthwestern districts. The growing seasons
at COrystal City and Laredo were generally warmer, drier, and less
cloudy than those at Rio Grande City, Weslaco, and Raymondville.
Furrow irrigation was provided at all locations except Raymondville.

EVALUATION METHODS

Origin and Use of the 1 to 5 Rating Scale

The availability of rapid and relatively simple standard evaluation
procedn- 5, which ordinarily would be regarded as an essential prior
condition to a cooperative breeding program, instead became one of
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the oxperimental objectives. The evaluation systems in use abt the
three primary breeding stations {Charleston, La Jolla, and Weslaco)
Lafore 1957 were consolidated and tested during s trial and error
period covering most of the early yeurs of cooperation.

The major features of the rating system were adapted from those
in use at the Lia Jolla station in which 18 prominent plant and fruit
characters were scored on 2 1 to 5 scale, with the higher value denoting
greater acceptability. Some special merits of the 1 to 5 seale for rating
disense resistance weve desceribed in 1958 (7). In using this scale, class
8 generally described specimens or breeding lines that were doubtful
or intermediate in value, and could be considered either nccantable or
unacesptable according to existing cirentustances. This flexibility was
very usefnl where selections were made under severs snvironmental
gbress.

Characters Evaluated

The field record sheets adopted in 1960 contained columns for 17
plant and fruit characters. Three of the charncters {(fruil size, shape,
and net type) were first recorded in symbols, and two other charpcters
{percent net cover and percent soluble solids) were recorded by mea-
sure; these five characters were later converted to 1 to b senle ratings as
described in tabie 1. All other characters were scored on the 1 to 5
scale directly in the field, Such characters included plant vigor, gen-
eral resistance (folinge condition), two specific diseases, earliness,
appenrance, stem size, crack: resistance, flesh color, thickness, firmness,
and dry cavity.

The symbols for fruit size refer to the number of fruifs that can
be packed in s standard jumboe orate, 18%4 X 1814 X 22 inches, widely
used for shipping cantaloups from Western States. Scoring of fruit
size must have flexibility; for example, n size 18 melon would be
unaceeptably large for a netted cantaloup on Western wholesale
markets, but would be aceeptable {class 4) in a honeydew or casaba
type. Similarly, the net scoring scales shown for netted eantaloups
wonid not be applicable to net-free honeydew and casaba types.

Origin and Use of the Godfrey Net Class Code

The net classification system used in this report (see table I, foot-
note 3, p. 6) is based on cone prepared by G. H. Godfrey,* which was
substantially medified by the authors during several years of use.
It is now widely used by melon breeders in the South and West.
Standardization of the net code is one of the principal achierements
of the cooperative program.

* G. H, Godfrey, written commun,, June 28, 1956,




TasLE 1.—Conversion scores for rating fwe characters of cantaloup fruils

Fruit size Fruit shape Net Soluble ‘
Class secore score Net type score cover splids Other characters
score score
Melons per crale 1

large small Symbol 2 Symbol 3 Percent Percent Meaning
) S 10 joooioo I, Oh L Bi—, Ci—, N¢ 5-39 Q-5 Extremely poor.
P 18 72 b, B2—, B3—, AS1—, 02— 40~59 -8 Poor, unaccef.table.
. SRS 21 54 | Of R, off O Al+4, A2— B2+, C2+4 60-69 g9-11 Intermediate or doubtful.
T SO RII 27 45 | R,0 A2-, AS2+4, B3+ 70-89 12-14 Good, acceptable.
L 36 36 | R-O A2+, A3+ 90—~ 15-18 Excellent.

L A standard jumbo crate, 13%X13%X 22 inches.

? 1, irregular; Ob, oblale; i, long; o

oval; R, round; O, oval; R-0, round oval.

¢ Godfrey net class code: Al, round net, shallow; A2, round
net, deep (like PMR.-45); A3, round net, extra wide and deep
(ropy); B1, flat net, shallow (like Persian); B2, flat net, deep

ff R, off round; off O, off

(like Rio Gold); B3, flat net, extra wide and dee
RRock); C1, slender net, shallow (like Honey Ball); C2, slender
net, deep; N, no net (like Honey Dew); S, prominent stripe
“suture,” or vein tract mostly free of net; 4, net closely
spaced (like PMR 45); —, scattered or scant net (like Smith's

Perfect).

(like Honey

TYALINNIEDY d0 “LdET "S'A ‘S0%T NITTTINE TVOINHOHEL
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Disease Resistance Ratings

Many of the ratings on resistance to specific diseases proved to
be without value becanse the prevailing level of infection was too low.
Clonversely, we found it very diflicult to make reliable disease ratings
whers more than on. disease was prominent. Consequently, the cate-
gory “General Resistance” appesred to be the mest nseful characteri-
zntion of plant performance in the field.

Selection Procedure

The modal class score (mode) for the three to five plantings was
used ns the final score for most characters in the selection index.
Tlowever, only plantings in which a specific disease was prevalent were
used for the specific disease ratings, Entries were selected on the basis
of total performance at the several locrtions plus selected specific
disense resistance ratings and grouped as follows: (1) Advanced to
larger plots; (2) repeated as smail plots; (8) improved before re-
entry; (4) used as parentsin crosses; or (5) discarded.

RESULTS
1956-60

The ezperience of the 1957 cooperative program were typical of the
enrly phase of the program. The diseases downy mildew, powdery mil-
dew, and dlternarig blight were present at all locations. Those
diseases were more abundant and severe at the more humid and
overcast southern sites, and more critical leaf disease ratings iwere
secured there. Gummy stem blight infections were sporadic and re-
sistance could not be rated satisfactorily. Virns infections also were
sporadic and resistance could not be confirmed.

There were no conspicuous examples of strong local adaptations
among the 141 entries at the five locations. A variety with low vigor at
one location also gave & weak vegetative response ab all other locations,
A vnriety resistant to a particular disease at one location gave a cor-
respondingly resistant response at the other locations. Most entries
were alike in size, shape, and quality characteristics at the different
locatiens. .

The firdings established two important concepts for the prosecution
of Tuture trials and associated breeding work: (1) A single variety of
cantaloup, or other muskmelon type, could be developed to serve the
entire Lower Rio Grande Valley area; and (2) trials at the several
locations could be treated as replications and summarized with a
single average score for overall performance in any character.

The single-plot plantings at several locations served certein func-
tions better than several replications st one locatior. First, the plant-
ings at several locations exposed the material to a range of environ-
ments sumpling the whole production area, and in 1 year yielded a
more relinble estimate of general adaptation than would several rep-

330-788—00——2
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lications at ons location. Second, the widely separated locations served
as Insurance from loss by inclement weather or other catastrophes,
Indeed, the Crystal City planting was inundated and severely damaged
by n late-season rainstorin in 1957; a planting at one or another Joea-
tion was often lost by inclement weather or severely damaged by
drought, nematodes, virus, or other sporadic injury in other years.
At least three of the five plantings were available for study each year.

None of the commercial varieties commonly grown in the Lower Rio
Grande Valley in 1957 was judged to be adapted to culture in the aren;
all were susceptible to downy mildew, and several were also susceptible
to powdery mildew and Alfernaric blight (tavget spot). In the pres-
ence of these disenses, total yiclds included large proportions of cull
Lruits, and ratings on selected, frm fruis snples were below levels
required for market quality in certain characters (table 2, group 1).

Even in the absence of severe disease, observations in some experi-
mental and several commercial plantings indicated that popular stand-
ard vavieties were variable in fruit size and related characters. These
ovbservabions agreed with results reported later in California (7, 8).
Fruits of PMR 45, PMR 450, PMR 3, PMR 6, and Big River 6 (a
grower’s solection from PMR G) were inclined to be excessively large,
odd shaped, and with broad, bare sutures or vein tracts (9} 1n some
fields, and too small but otherwise with good gnality charncters in
others, Observations in subsequent years indicated marked seasonal
varintion as well as location-incuced variation in fruit size and relnted
characters in varieties and breeding lines adapted to culture in Arizona
and California. In addition, fruit flesh was prler and duller in color and
hwe and less fivm than it was in fruits produced by the same varieties
in Arizona and California. The placental tissues were often broken
down, producing wet-cavity (shaker) melons.

The winter melons, with one exception, were very suseeptible to
all three leat diseases (table 2, group 3). The honeyball-type cultivar
PMR 88 was highly resistant to powdery mildew and modevately re-
sistant to downy mildew and AZternaria. but the sotuble solids content
of its fruit was low in the Lower Rio Grande Valley.

In contrast with commercinl varicties, most of the breeding lines
were resistant to one or move of the three leaf disenses that vegularly
recnee muskmelon yields und guality in the Lower Rio Grande Valley
(table 2, groups 4 to 8). In 1857 and subsequent vears the experimental
plot could be recognized at a distance by the green, vigorous vines that
contrasted with the yellow and brown discolored, nonthrifty vines
of the adjacent commercial variety, Some of the breeding lines were
resistant to all three leaf diseases.

Despite thelr vesistance and resulting excellent plant condiiion,
most of the breeding lines produced fruits with genetic defects that
prevented their release for commereinl production. Net size, net dis-
tribution, skin color, and fruit conformation or symmetry (the latter
two characters not shown in the table) were the most common fruit
defects. Qutstanding breeding lines included C105, L.J 36607, W 57-
123, and W 14, C105 had a brown rind, low soluble solids, and an in-
sipid flavor (not shown); it produced an excess of long, oversize
fruits in some plantings. Several useful and attractive selections were
later obtained from C105. LJ 36607 also had low soluble solids con-




TaBLE 2.—Average performance of selected eniries among 141 grown at five locations in the Lower Rio Grande Valley, 1957 *

[Class 1, extremely poor; class 2, poor, unacceptable; class 3, intermediate or doubtful; class 4, good, acceptable; class 5, excellent}
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No. Class Percent | Class| No. | Sum g
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PMR 6. [ {0 S, 1101313314 (.-__{5]|3|35|4]|4}13][4 3{4(4|4] 80 210 |0 i
Big River 6_..__}.--—_ do__—-_._. 10043314 51313]414/4]31413|4 414 6.8 2110 | 64 E
Grouss 2 (enstern : Ca
cantaloup): g
Tdisto_ .cocnan Commereial....- 1031312138131 405132 o leocfoatlranlra-t-anl-am]mam]-=2-2" e L ® (%]
Purdue 44 .. _.|o--c do oo 108 i3l2i22(.-..|51414]4 21414143/ 414]3 6.0 P ERORECY g
TroquoiS e ce o v cfor—w- fo [y RO, 10613114111 sislalaiaiole]|si4]2(4]3 3 7.6 2 49
CBR-1__.—_-- Mesa, Ariz. .- 1021312212 ol3i3|3lsl2|4)4]4144]4 3 6.9 2 7 56
Cu(i-%] (Igome- Charleston, 8.C - aislalalal 515325 ]212(6}3;3]3 4141139 | 4|11 67
garden).

See footnotes nt end of table.




TanLe 2.—Average performance of selected entries among 141 grown at
ge p .
1957 '—Continued.

Jive locations in the Lower Rio Grande Valley,

Entry

Source

Condition

Downy mildew

Powdery mildew

(target

spob)
Rindspot
Barliness
Appearance

Allernaria

Net size?

Sutureless

Crack resistance

Flesh color

Thickness

Firmness

Soluble solids

Acceptability index

Total score .

Group 3 (winter
melons) :
Golden Beauty .
Casaba.
Crenshaw,
Casaba.

Honey Dew____

PMR. 88 (hon-
eyball type).
Group 4 (canta-

La Jolla Calif___
Charleston, S.C.

PMR 45 X 1J
32793.

Ethiopian

Rio Gold X
Invanoff 482.

Rio Gold X
male sterile.

B. ¥. Whitner-

Percent

%
3

Florida.

'y

B W W

g
E
g
B
=
g
oy
>
o
=
o
n
=]
&
g
:a‘
o}
=
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g
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Group 5 (canta-
toup):
LJ 36607
LJ 36762

LJ 36811
Ly 37261 o~

LJ 37296

Group 6 (canta-
loup):
W 57-123

La Jolla, Calif.
s (45 )X RC

X 4

Fu (40 X RO
K 124111).

Ts (45 X RC
X 124111 X
HD).

¥y (45 X RC
X 124111 X
HD

).
I‘Ja (124111 X
Weslaco, Tex.
RG X Wi3 X
PMR 6).

(PMR 6 X
G 65).

(PMR 6 X W
27).

131

132
139

4
3

5
4

| 14
115
12

14
10

68
71
68

65
63

1 Data are from 1057 report to cooperators by C. F. Andrus
and . W. Bohn.
2 Net size class 5 and net cover class

5 indicate freedom from

net in Casaba and Honey Dew, but abundant high net in canta-

loup and honeyball types.
3 Information incomplete.
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tent in the Lower Rio Grande Valloy. It produced an excess of too
small and too odd-shaped fruits for direct use. Plants of LJ 36607, like
those of PMR 8, deteriorated from effects of a physiological crown
blight in the absence of apparent parasitic disease in Some fields,
1) 36807 served as one parent of breeding lines that produced Perlita,
W 57-123 was susceptible to powdery mildew and Alfernaria and
produced fruits with a genetic rindspot causing rind decay in storage.
Wescan was selected from W 57-123, which also served as the other
parent of Perlita. W 14 was very susceptible to 42ernaria.

Effort was expended in subsequent years, through direct selection
and by crossbreeding and selection, to secure entries with combined
resistance, good earliness and high yield, and excellence in all quality
characters.

1961-65

The 5-year period 1961-65 resulted in much breeding progress. Dur-
ing this period, new breeding lines were selected from crosses among
stocks previously found to have partisl adaptation in the Lower Rio
Grande Valley environment. Crossbreeding of entries (secured from
the different cooperators) having complementary resistance and qual-
ity characteristics, coupled with alternating spring and fall selection
in the Lower Rio (Grande Valley and supplementedbby seedling screen-
ing for resistance in greenhouses, ultimately yielded breeding lines
of superior merit for the Lower Rio Grande alley.® The yield in-
cluded, among others, the cultivars Wescan, Perlita, and Ditlce (&7,
28, 29).

Tx-ia)]s to date have indicated that cultivars and breeding lines
selected and adapted in the Lower Rio Grande Valley are not adapted
to cnltuve in the far western or in southeastern United States. In
California, the plants grow satisfactorily but they produce fraits that
are too smell and odd shaped or with defective net and thin flesh, In
South Carolina, the plants are unproductive and the fruits are
undersized,

The cnitivars Campo and Jacumba, developed by G. W. Bohn and
T. W. Whitaker, were selected for early spring culture in California
(4,56). Thoy performed poorly in the cooperative trials in south ‘Texas.
The plants were vigovous, but Campo developed a nonparasitic erowa
blight in some fields, and both varieties produced oversized, odd-shaped
fruits with sparse, coarse net, and pale-colored, soft, insipid flesh. The
tendencies were noted in other California selections including some
from crosses that responded favorably to selection in the Lower Rio
Grande Valley.

The cultivar Gulfstream © began as a selection from entry 8 in the
1958 cooperative trials in the Lower Rio Grande Valley, bub all sub-

¥ Bomx, 6. W., Axpnus, C. P, and CorRed, R, T. MUSKMELON RREEPING—-
COOPERATIVE TRIALS IN THE LOWER RIO GRANDE VALLEY, 1963. U.S. Dept. Agr.,
Agr. Res. Bervy., Crops Res. Div,, 10 pp. 1968, [Mimeographed.l Availnble from
authors.

* AGRICULTURAY. RESEARON SERVICE, NOTICE TO SEEDSMEN OF THE RELEASE OF
CANTALOUR, GULYSTREAM. U.8. Dept. Agr., Agr, Res. Serv., Crops Res. Div,, 1 p.
1967, [Mimeographed.] Available from C. F. Andrus.
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sequent selections leading to its development were made at Charleston
S.%. Gulfstream has good adaptation in the southeastern and Gulf
States but not in the Lower Rio Grande Valley. It also fails to per-
form favorably in California, just as the California selections fail in
southeastern United States and Perlita fails outside Texas,

Evidently, there are environments peculiar to each of the three
primary breeding areas that are not easily matched in the other two.
Accordingly, a variety selected for adaptation in only one of the three
areas lacks adaptation to the other two. However, a broader based
adaptability in cantalonp varieties may eventnally be achieved. Prom-
ising results wexe secured by Andrus and Bohn () from selection in
a cyclic sequence vf four environments,

In summary, the results of the cooperative work and related ebser-
vations at this stage indicated that a single variety of cantaloup could
be produced with adaptation to culture in the whole Lower Rio Errande
Valley producing aren, but there was little to encourage the idea that
a variety with adaptation in one area could be selected exclusively at
another, far-removed location.

196667

The 1966 cooperative trials in the Lower Rio Grande Valley in-
cluded 56 cantaloup and 11 honeydew entries planted at five locations.
The cantaloup entries included three older commercial variebies, one
new variety developed in the project, 13 breeding lines from Charles-
ton, four from La Jolle, and 24 from Texas. The honevdew type
entries included commercial Xoney Dew, five breeding lines from
La Jolla, and five from Weslaco selected frorz s cross of downy
mildew-vesistant Charleston entry 64-28 with powdery mildew-resist-
ant La Jolla entries 6456 and 6457,

Flooding rains destroyed two of the five trials so that only three
plantings survived maturity in 1966. The wet, warm, and cloudy
weather produced an epiphytotic of downy mildew. The disease was
so severs that many commercial fields of susceptible cultivars were
destroyed despite intensive spray programs. The continuous, severe
attack by downy mildew caused moderate injury to commercial plant-
ings of the resistant cultivar Perlita in very wet, humid locations that
conld not be treated regularly with fungicides. It caused injury, also,
to several breeding lines that had shown no injury in earlier and drier
vears.

The warm, wet weather favored, also, severe infections by the
target spot fungus, Alternaria. This Frovided a comparatively rare
opportunity to cvalnate the breeding lines for target spot resistance.

In contrast with the devastating attack by downy mildew and the
severe attack by Alternaria, infections by powdery mildew were spo-
radic and mild, so that resistance to that disease could not be evaluated.
Similarly, infections by tobaceo ringspot virus and watermelon mosaic
viruses were sporadic and mild.

The ratings for several plant and fruit characters, averaged over
all plantings, registered marked superiority of the breeding lines
in comparison with the cultivars (table 8). A rating of 4 or § (good
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TanLe 3.—Average performance of canlalou p and honeydew cultivars and selected breeding lines grown at three locations
an the Lower Rio Grandy Valley, 1966

[Class 1, extremely poor; class 2, poor; unaceeptable; class 3, intermediate or doubtful; class 4, good, acceptable; class 5, excellent]
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or excellent) was considered satisfactory for any character and ac-
corded one point in the acceptability index. The numerical grades on
the 5-class scale were added to secure the total score index.

Although most cultivars could attain superior ratings for most
characters in suitable environments, they were prevented from attain-
g them by disease injury and lack of adaptation to south Texas soils
and climate,

Disense injury was not responsible for inferior ratings for fruit
characters in the breeding lines (table 3}, which were still in excellent
vegetative condition at maturity. Inferior ratings in the breeding lines
resulted from deficiencies of genes for acceptable quality in the
Lower Rio Grande Valley environment. Such lack of adaptation was
typical of breeding lines selacted in other environments. The breeding
lines selected at C%a.rleston, 5.C., were deficient ir yield, appearance,
and abundance of net in the Lower Rio Grande Valley. Lines selected
at Brawley, Colif., were deficient in those characters, and, alse, in most
anternal fruit characters, and thay tended to be oversized.

The breeding lines generally were acceptable or superior in most
characters at the locations where they were selected. This variation
in fruit characters of & single breeding line in the widely separated
locations was noted in other years. Observations of cooperators’ lines
strongly indicated that breeding lines selected at any one of the three
headquarters stations (Charleston, La Jolla, or Weslaco) were not
adapted to culture at either of the other locations. ‘These observations
wero largely responsible for the progressive decremse, during the
course of the cooperative project, in numbers of entries developed clse-
where, and increase in those seiected in the Lower Rio Grande Valley.

The superior ratings for the Weslaco entries developed in the
Lower Rio Grande Valley, from crosses bet ween cooperators’ lines that,
had complementary ratings and performed well in earlier trials, in-
dicate that selection in the commercial production area is superior to
sclection elsewhere for the production of new adapted cantaloup va-
rieties, This concept agrees with research data on other crop plants.

The data and related observations from the cooperative trials,
strongly indiente the necessity for selection and maintenance of mugk-
melon foundation stock seed in the commercial production area or 2
similar environment. They refute the currently widespread practice of
producing seed in arers 1solated from market production areas, and
diflering ereatly from them in soils and climate.

The data on both cantaloups and honevedews in table 3 demonstrate
that the objectives of the cooperative project have been substantially
achieved. Potent vesistance to three leaf diseases, adaptation to the
TLower Rio Grande Valley, and high quality in all essential fruit char-
acters have been located in various breeding stocks. The desived char-
acters have been progressively combined, at each cooperating head-
quarters, into breeding lines satisfactory for commercial production in
cach area.

The 1967 cooperntive trials included one casaba, 31 cantaloup, and
13 honeydew entries. Included were 19 entries from Charleston, five
from La Jolla, and 18 from Weslaco. Four plantings that matured at
widely different dates wero rated. Twenty fruits of each entry, five
from each planting, were rated for internal fruit charvacters including
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soluble solids. The entire plot was rated at each location for other
characters, and the avernge performance of each selected entry at the
Tour loentions is given in table 4.

In contrast with the 1966 season, the spring of 1967 was dry with few
rains, The warm, dry weather favored powdery mildew infections,
which were abundant and persisted throughout the spring. Downy
mildew infections were fairly abundant but did not persist and, there-
fore, caused only slight demage. Alfernarie infections were sporadie
and nonpersistent and caused little damage. Virus infections were
also sporndic, late, and mild. In this environment, disease-induced
losses were Nght in commereinl flelds of Perlita but severe in the
powdery mildew race 2-susceptible cultivars: SR-59, SR-91, and
PMT 45.

The abundant, persistent powdery mildew infections caused severe
hjury to suscepfible entries such as the Honey Dew cultivar in the
trinls {table 4). They eaused moderate to no injury in resistant entries.
Downy mildew cansed only moderate injury in suscepiible entries and
little or no injury in parbly resistant ones. Most of the entries, in-
cluding the cnltivars, produced fraits with adequate solable solids,
despite powdery mildew injury, in the warm, dry weather.

The entries from Charleston and La Jolla varied in ratings at the
different locations in the Lower Rio Grande Valley. In performance
nveraged over all four locations, the entries selected in the humid
environment at Charleston were poor (table 4). With a single ex-
coption the 19 cantaloup entries were deficient in net development
and distribution, and many of them were low in soluble solids content.
Similarty, the two La Jolla cantaloup entries, selected for adaptation
to cold weather during early growth and warm, dry weather during
fraib maturation, were variable in net development and of moderate
quelity in other characters.

In contrast, most of the entries selected at Weslaco performed well
at all four locations and vielded higher average ratings. Several ex-
hibited quality in most characters sufficient to warrant their release
as eunltivars.

Tho honeydew enfries Leom La Jolla and Weslance, both developed
from alternate spring and fall sclection programs, exhibited excellent
ratings in most characters combined with resistance to powdery mil-
dew. Two entrics from Weslaco, HID-2 and HD-6, were highly re-
sistant, also, to downy mildew.

The data confirmed and extended the following conclusions derived
from 1966 and eartier trials:

1. Resistance to n disease in an environment in which that
disease is mild does not guarantee good performance by a culivar
when and where epiphytotics oceur; therefore, high-level resistance
cffective in all environments is worth the extra effort reguired for its
transfer to cultigens.

9. Good quality characters in a breeding line at one location give
little indication of the potential quality in that breeding line in other
environments; therefore, selection for adaptation to any environment
should be performed in that environment.
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TanLE 4.—Average performance of cantaloup and honeydew varieties and selecied breeding lines grown at four locations
n the Lower Rio Grande Valley, 1967

[Class 1, extremely poor; class 2, poor, unacceptable; class 3, intermediate or doubtful; class 4, good, acceptable; class 8, excellent)

dew

Entry Source!

Percent net cover?
index

Condition
Powdery mil
Downy mildew
Stem sear
Flesh color
TFirmness
Soluble sblids
Acceptability
Total score

Barliness
Dryness

3

Percent

-

e OO CO 1 e 03 GO 0O

eemn-do
oll

La Jolla, Calif

Ha OO 3 €0 0030 b O3 3 DD
[5EVLRVLLRUCRUL U O X R
SO b Fh UT O BO B D
CO 00O Lo i 1 C0 00 G O

01O LV R CH R I GO

Perlita (57123 X 57—
64) 5.
W 59.17 X 57-123 5

W 59.17X 59-25 5

HINLTADINDY A0 'TdEA 'S'A ‘€0%I1 NILATING TVOINHOTL

RO R OO i G0 D O R i i
H R b G0 L0 OO WO OO 00 1O
=22 Jv] LR R RN AR AT NN
WO R e G0 0 00 0O 0O 00 08 GO
O P e OO0 R 00 s e e
NS WSO OGNS TO LS DI WY
[Pl 1 ©2 00 b0 T OO 1 GO CO 1D 1
B e 1O 00 00 HR 1 i 8O 0
[VLEVLIN OO0 T L) COCO GO 0o O
W B O I LIS O D
Co b R 0 00 0 QO GO B0 S 1D
[l Ela) S HDOUCI O 1~
e g G000 QO Q0TS O3 A3 S

AR
LTS
W v
G G
ol




Honey Dew___.-_ Commercial._ ... ____ 2714121212
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1 Charleston entries were developed from ‘complex crosses of
breeding lines from various sources. La Jolla entries W-MR 29
and WMR ms ! (male sterile 1) were developed from complex
crosses of watermelon mosaic-resistant P.I. 180280 with powdery
mildew-resistant breeding lines.

2 All entries were acceptable in size in one or more plantings:
uniformity of size in different plantings, rather than size itself,
is reported here.

3 Net scores 5 and 5 indicate well-developed, high, rcund net
covering 70 percent or more of the fruit surface in cantaloups;
they indical.: complete freedom from net in honeydews.

CPMR § suffered injury fromt crown blight tnassociated with
any known pathogen. .

% Weslaco entry sources: partly friin earlier cooperative trials;
W59.17 indicates a Weslaco breediiyg line, but 59-25 indieates a
cooperative trial entry. i :
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5. However, the consistently better performances of Weslaco and
La Jolia honeydew entries, which were produced from alternating
spring and fall selection programs, suggest that overall uniformity
and reliability is enhanced by such alternation.

4. Therefore, the application of similar breeding techniques (al-
ternating seasons or locations) may result in cultivars adaptable to
an increasingly wide range of environments.

SUMMARY

The 12-year program of cooperntion among cantaloup breedors in
Texas, the far western, and southeastern United States has led to the
development of six new varieties: Wescan, Campo, J acumba, Perlita,
Gulfstream, and Dulce. Of these, Perlita and Dulce seem to meet al]
the requirements for successful mass production in the Lower Rio
Grande Valley, where the cooperative eflort was concentrated. Wescan
1s n, useful local market melon in Texas: Campo and Jacumba have lo-
cal adaptation in Imperial Valley in California, and Gulfstrean is
adnpted in sontheastern States.

The program also has prowoted the development of new testing,
evaluation, and selection techniques: helped to define the limitations
of regional adaptation; created a widely useful rating system for
muskmelons; and deseribed o net classification code that has received
wide acceptance.

DESCRIPTION OF NEW VARIETIES

Wescan

Wescan (27) originated from a cross made, at Weslaco, Tex., during
1953, between Rio Gold and YW-13, a Weslaco breeding strain, A sec.
ond generation hybrid was crossed during 1954 with pollen from a
varient with honeyball-type fruit found in o commercial field of the
PMR 6 viriety. A selected strain, self-pollinated for four generations,
was entered in the 1957 trials as 1 57-123. Four additional generations
ol inbreeding with selection yielded Wesean.

Wescan is highly resistant to downy mildew. It is susceptible to
powdery mildew race 2 and «lliernaria but tolerant to sulfur, which
can be used to prevent infection. It is well adapted to south Texas soils
and _climate. Wescan produces a wigorous vine and coarsely netted,
hard-rinded, medinm-sized (36), oblong-oval fruits. The flesh is of
medinm thickness, salmon colored, and very firm, with good flavor and
high soluble solids content, ranging from 14 to 17 percent.

Iiven though Wescan possesses good downy mildew resistance and
excollent shipping quality, the rough, coarse net is not acceptable to
shippers becouse 1t is unatiractive. Wescan can be grown for local
marlkets wherever cantaloups are grown in Texas.

Perlita

Perlita (28) originated from » cross made at Weslaco, during 1957,
between downy mildew-resistant Wescan and Co-op entry 57-64, a
powdery mildew-resistant USDA. breeding line with smooth, round
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net. Selections were made at Weslaco during spring and fall in eight
successive self-pollinated generations. Three additional generations
were bulk seeded and evaluated in comnercial trinls. The 11th genera-
tion was relensed as Perlita.

Perlita is resistant to both dewny mildew and powdery mildevw,
and adapted to soils and climate in the Lower Rio Grande Valley. It
is suscaphible to 2 lernarie and gummy stem blight.

derlita produces medium-sized vines and very early yields of hard-
rinded, medium-sized, round-oval fruits with small, dry stem scars.
The skin is yellow-orange at full stip. The melons rre well neited and
free from bave subures (vein tracts) and stem-end cracks. They nre,
also, vesistant to fruit rind-rot favored by wet soil conditions dur'mﬁ
the net Tormation and fruit maturity period. The fruit possesses goo
shipping quality and an attractive external appearance that meets
the requirements of eantaloup shipper, buyer, and corsumer. The flesh
is snlmon-orange, medium in thickness, and fairly frm. It has a good
cantaloup flavor and averages 12.5 percent soluble solids.

Perlita differs from other varieties in that it produces perfect blos-
soms o the third ov fourth node from the root crown. This accounts
in part for its early fruit seb and maturity. The early fruits make good
s{izes (36 and 27) from February plantings in the Lower Rio Grande

“alley.

In {965, 1,200 acres of Perlita were grown and harvested commercinl-
ly in the Lower Rio Grande Valley arvea. In 1966, 3,500 acres {50
percent of the cantaloup acreage in the Lower Rio Grande Valley)
were planted with Perlita. During both years, Perlita survived very
well the mildew epiphytotics that destroyed most plantings of other
cultivars. During 1967, an estimated 95 to 98 percent of the early

spring cantaloup acreage (8,500 ncres) in the Lower Rio Grande
Valley was ptanted with the Perlita cultivar. Perlita performed well
and remained free from injury during that season in which powdery
wildew was very damaging to susceptible varieties.

Campo

Campo (5) originated from & cross made ot Brawley, Calif,, in 1953.
LJ 36486 (=P,), a breeding line very resistant to powdery mildew
ruce © but with poor fruit characteristics, was crossed with PMR 45,
o shipping variety vesistant to powdery mildew race 1. The F; hybrid
was outerossed to PMR 450, and the resulting trihybrid was inbred,
with selection at Brawley and La Jolla, for four generations. A fourth
genertion selection was twice backerossed to PMR 450, and inbreed-
Ing with selection was continued for eiglit generations. The ninth gener-
ation was released as Campo.

Campo is resistant to powdery mildew and adapted to soils and
climate in Imperial Valley. Selected to set fruits during March nnd
April from December plantings, Campo produces pistillate (perfect)
flowers on fruiting spurs some distance from the crown. It produces
vigorous vines that retain green folinge throu gh harvest from Decer-
Der and January plantings. The plants produce early yields of hard-
rinded, mediwm-sized, round-oval fruits that are woll netted and
nearly free from bare sutures (vein tracts) and with small, dry stem
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scats. The flesh is salmon-orange, thick, and firm. Tt has good canta-
loup flavor and aversges 11.4 pereent soluble solids.

ampo has o narrow rounge otl adaptation. Plants at other locations
may suffer crown blight injury and produce fruits that are too large,

irregular in shape, and have poorly colored flesh.
Jacumba

Jucumba (4}, with the same pedigree as Campo but selected from a
different final backeross, is also resistant to powdery mildew and
adapted to soils and climate in Imperial Valley. It produces Vigorous
vines that retnin green foliage through harvest in May and June from
Decembor and January lantings there. I'he plants produce early
ﬁields of hard-rinded, medium-sized, oval fruits, well netted but with

are sutures (vein tracts) and with small, dry stem scars. The flesh is
salmon-orange, thick, and very fivma. It has good cantaloup flavor and
averages 11.1 percent soluble solids. The firm-fleshed fruits are very
well suited for long-distance shipping, but they must be held several
dnys of room femporature to allow the flesh to become soft encugh
for eating.

Jacumba has a wider range of adaptation than Campo; the plants
retain green color at most locations in southwestern States.

Gulfstream

Guilstrenm 7 originated from n series of crosses begun in California
and completed in §outh Carolina. The last cross, between the cultivar
PMR 45 and o resistant breeding line, 32798, was made at the Edisto

Tixperiment Station, Blaclkville, %.C., m 19584, Tho hybrid populations
wers inbred with selection at Charleston for eight generations
Tollowed by mass selection, The fifth mass-generation was released as
Gulfstream.

Gulfstream is resistant to downy mildew and Fowdery mildew, and

adapted to soils and climates in the warm, humid southeastern United
States. The vigorous plants retain greon folinge through harvest in
Alabama, Florida, Louisiana, and Scuth Caroling. They produce a con-
centrated set of early maturing attractive melons thaé resemble those
of Hale's Best in appearance. The spherical fruits are of & medium size
suitable for crating and average 2.6 pounds in weight. They are
yollowish-green ot maturity, well netted, and have distinet vein tracts,
The fruits have small, dry stem scars and are comparatively free from
stem-cnd cracks,

The salmon-orange flesh is thicker and frmer than that of Hale's
Best, with moderate sugar content and o mild, very pleasing flavor.
Gulfstream lncks the strong, musky odor possessed by some other
varieties, and hence it should be preferred by housewives.

Duice

Duice {29) originated from a cross made at Weslaco, Tex., during
1960, bebween W 59.17, a Weslaco breeding line, and Wescan. Selee-

* See footnote G.
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tions wers made at Weslaco during spring and fall in eight successive
inbred populations followed by mass selection. The 11th generation
was relensed as Dulece.

Dulce is very resistant to both downy mildewr and powdery mildew
race 2, and adapted to soils and climate in south Texas, It produces
vigorous vines that stay green through harvest and produce early,
medinm-sized, ronnd-oval Truits with medium-large, dry stem scars.
The skin is yellow-orange ot full slip. The melons are well netted and
nearly free from visible sutures (vein tracts). They are tolerant to
conditions that cause stem end and other surface eracks. The salmon-
ornnge flesh is very thick and firm. It has good cantaloup flaver and
averages 13.9 percent soluble solids (table 4, entry 62—66})).
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