Cucurbit Genetics Cooperative
No. 5 June, 1982
Department of Horticulture

University of Wisconsin
Madison, WI 53706

Contents

tents

olution and Acknowledgement

ort of Fifth Annual Meeting and Anncuncement of Sixth

Annual Meeting, Comments
:earch Notes
I, Cucumber
11. Muskmelon
ITI, Watermelon
IV. Cucurbita spp.
V. Other Genera
VI. Special Report - Cucurbir Gene List Committee
reniant and By-Laws
ibership Directory

lancial Statement

2ND PRINTING
UNIVERSITY OF WISCONSIN

WINTER 1987

CGC 5:1 (1982)

Page

11

ii1

22
a5
38
53
61
67
71

82



Resolution and notes of organization meeting, October 28, 1976, Denver Hiltonm,
Denver, Colorado, U.S.A.

The following resolution was adopted by research workers interested in organ-
izing a Cucurbit Genetics Cooperative:

The Cucurbit Genetics Cooperative is organized to develop and
advance the genetics of economically important cucurbits,

Membership to this Cooperative is voluntary and open to workers
who have an interest in Cucurbit Genetics (an invitation to
participate is extended to all Horticulturists, Entomologists,
Plant Pathologists, Geneticists, and others with an interest

in Curcurbits).

Reports of the Cooperative will be issued on an annual basis.
The reports will include articles submitted by members for the
use of the members of the Cucurbit Genetics Cooperative. Nomne
of the information in the annual report may be used in publi-
cations without the consent of the respective authors for a
period of five years. After five years the information may be
used in publications without the consent of the authors.

Further, dues for the Cucurbit Geneties Cooperative (CGC) will be $2.50 per
year and will be used to defray cost of preparation and mailing of the annual
report. Members from outside the U.S.A. are encouraged to pay dues in at

least two-year increments because of bank charges incurred for clearing checks,
Only postal money orders or checks drawn on U.S. banks are acceptable. The
annual report will include four sections: Research Notes, Stocks and Germ
Plasm desired or for Exchange, Membership Directory, and Financial Statement.
Other sections will be added in future reports as desired, i.e. gene lists,
linkage groups, etc.

In accordance with the above resolution, we requested that an invitation to
join the CGC be published in the following:

Agronomy News
Euphytica
HortScience
Journal of Economic Entomology
Journal of Heredity
Phytopath News

We are most pleased to acknowledge the assistance of the editors of these
publications.
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REPORT OF FIFTH ANNUAL MEETING

Tle fifth annual meeting of the Cucurbit Genetics Cooperative was held in
conjunct1on with the American Society for Horticultural Science on August 13,
1%81 in Atlanta, Georgia. There were 15 in attendance. The meeting was
chaired by R. L. Lower. He reported on publication of CGC No. 4 and the

f ancial status of CGC. The cost of publication and mailing for CGC Report
Na. 4 was $523.17, which left a balance of $410.20. A motion was made,

seconded and unanimously approved to alter the dues structure as follows:

Dues Structure Biennial Membership, effective 1982 & 1983
Dues Back Issue
Subscriber Biennial Membership Fee
U. s. $ 6.00 $3.50
Libraries 10.00 6.00
Foreign 10.00 6.00

1
T@F dues increase was necessary because of the increased costs of printing
and postage. There was no further new or old business and the meeting was
adjourned.

R. L. Lower

1
'

|

Tnﬁ 1982 Annual Meeting of the CGC will be held in Ames, Iowa, U.S.A., during
thh American Society for Horticultural Science meetings August 8-13, 1982.
sult local program for exact time and place.

O

COMMENTS FROM THE COORDINATING COMMITTEE

Tﬂf call for papers for the 1983 report will go out in November, 1982, and they
s ould be submitted to the Coordinating Committee by January 31, 1983. Hope-~
f lly, the sixth report will be published by June, 1983.

We| are eager to hear from the membership regarding the future direction of the
CGC. It is a pleasure to acknowledge the assistance of Patricia Coan who was
rqsponsible for the typing, proofing, and duplicating of this report. We
express our sincere appreciation.

Coordinating Committee

W. P. Bemis (Cucurbita spp.)
W. R. Henderson (watermelon)
J. D, McCreight (muskmelon)
R. W. Robinson (other genera)
T. C. Wehner (cucumber)

R. L. Lower, Chairman

‘ CGC 5:1ii (1982)




The Coordinating Committee acknowledges the service of the Nominating Committee
chaired by August Gabert.* The Committee nominated Dr. T.C. Wehner as the
replacement for Dr. M. L. Robbins on the Coordinating Committee. The chairman
thanks all of the Coordinating Committee for their assistance and especially
Dr. Robbins who rotated off the committee effective January 1, 1982.

% Nominating committee includes: August Gabert, David Groff and C. E. Peterson.

We are pleased to announce the "First International Conference on the Buffalo
Gourd"., Conference brochures and registration forms can be obtained by con-
tacting the Sydney-based Conference Secretariat, or the Chairman of the
Organizing Committee, at the University of Arizona.

Office of Conference Secretariat Allen Gathlman

GPO Box 2609, Sydney, NSW 2001, AUSTRALIA Chairman of the Organizing Committee
Telephone: (02) 241-1478 Department of Plant Sciences

Cables: 'CONVENTION" Syndey University of Arizona

Tucson, AZ 85721 U.S.A.
Telephone: (602) 626-1851
Telex: 910-952-1143

CGC 5:1iv (1982)
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I. CUCUMBER
| :

| 1. Effect of the Duration of Short-day Treatment on the Flowering
i Response of a Cucumis sativus var, hardwickii (R.) Alef. Line

‘Della Vecchia, P.T., C.E. Peterson, and J.E. Staub, University of Wisconsin,
‘Madison, WI 53706.

Since Horst and Lower (1) first reported on the potential of Cucumis sativus
ar. hardwickii (R.) Alef. as a possible source of germplasm for increasing
ield in pickling cucumbers, there has been considerable interest by both
public and private cucumber breeders in the exploitation of 'hardwickii' types.
otentially the most useful characteristic of 'hardwickii' types is their
bility to sequentially set a large number of seeded fruits per plant. They
1lso differ from C. sativus in several other morphological and flowering
characteristics. 'Hardwickii' types are facultative short-day plants with
Eespect to flowering. This short-day requirement for early flowering has

estricted their use in genetic studies and population development, especially
nder field conditions at high latitudes. The objective of this study was to
nvestigate the effect of the duration of short-day treatments on the flowering
;response of a "hardwickii' line (PI 215589).

Fhe experiment was conducted in the greenhouse at Madison, WI, from June to
ugust, 1981. Photoperiod was controlled by a dark chamber built on a
reenhouse bench. Plants of the 'hardwickii' line were grown under 10 hr

photoperiod for 0, 5, 10, 15, and 20 days, the short-day condition being
mposed after the cotyledons expanded. Treatments were replicated 4 times,
ith 2 plants per plot. After the short day treatment, plants were moved to

ian adjacent greenhouse bench and grown under 16 hr photoperiod. Fluorescent

Eigbts (Sylvania F96T12/CW/VHO), providing approximately 6,000 lux at the
hoot apices, were used to extend the photoperiod to 16 hr. Greenhouse

temperature was not controlled. Maximum and minimum temperature monitored

daily for each photoperiod regime were very similar, ranging from 17° to
35°C. The effect of the duration of short day treatments on the flowering
response was measured as the node number of the first flower on the main stem

(node of the first flower) and number of days from germination to anthesis

of the first flower on the main stem (days to first flower). The treatment

x replicate mean squares were used as an estimate of the experimental error.

Mean values for node of the first flower and days to first flower are
presented in Table 1. Five days under a 10 hr photoperiod were enough to
lower the node of the first flower from approximately the 1l4th to the 5th
node. Exposure to the short-day treatment for more than 10 days resulted
{in practically no additional response in terms of the node number at which
the first flower appeared. In contrast, additional periods of time under
short day treatments significantly decreased days to first flower. This
phenomenon is commonly observed in a large number of photoperiodic plants

(2).

Nienhuis and Lower (3) successfully used grafting techniques to induce
early flowering under field conditions in the 'hardwickii' derived line
"LJ90430'. If the photoperiodic response observed in the present study is
true of other late flowering 'hardwickii' and C. sativus accessions, then
short day treatment can be as effective as grafting. Since 'hardwickii'
pPlants can be induced to flower earlier by as little as five days under
short photoperiod, seedlings could be exposed to the short-day treatment
lbefore being transplanted to the field.

CGC 5:2 (1982)
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Table 1. Mean values of node of the first flower (NNFF) and days to first
flower (NDFF) for PI 215589 plants grown under short (10 hr)
photoperiod for different number of days.

No. of days under No. of plants
short photoperiod observed NNFF NDFF
0 8 13.63 54.00
5 8 4.88 42.88
10 8 3.13 38.38
15 : 8 2.88 34,25
20 8 2.88 32.63
LSD (0.01) 1.09 2.56
cv % 8.76 3.08

Literature Cited

1. Horst, E.K. and R.L. Lower. 1978. Cucumis hardwickii: A source of germplasm
for the cucumber breeder. Cucurbit Genetics Coop. Rpt. 1:5.

2. Lang, A. 1965. Physiology of flower formation. Vol. XV(1): p. 1380-1536.
In W. Ruhland (ed.) Encyclopedia of Plant Physiology. Springer-Verlag,
New York.

3. Nienhuis, J. and R.L. Lower. 1979. Interspecific grafting to promote
flowering in Cucumis hardwickii. Cucurbit Genetics Coop. Rpt. 2:11-12.
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2. Inheritance of Short-day Response to Flowering in Crosses Between a
i Cucumis sativus var. hardwickii (R.) Alef. Line and Cucumis sativus
L. Lines

Della Vecchia, P.T., C.E. Peterson and J.E. Staub, University of Wisconsin,
Madison, WI 53706.

Cucumis sativus var. hardwickii (R.) Alef. has been suggested as a possible
source of germplasm for increasing yield in pickling cucumbers (1). Potentially
ﬁ e most useful characteristic of 'hardwickii' types is their ability to

% quentially set a large number of seeded fruits per plant. The exact

chanism by which this is accomplished is still unknown. Horst and Lower
L) suggested that in the 'hardwickii' types, unlike the commercially grownm
sativus cultivars, fruits with developing seeds do not inhibit set and
velopment of additional fruits. 'Hardwickii' types are facultative short-
y plants with respect to flowering. Nienhuis and Lower (2) suggested that
is photoperiodic response to flowering could be involved in the yield
pacity of 'hardwickii' plants. By delaying flowering and fruit set, a
rge leaf area can be attained which could support high fruit yields.

he objective of this investigation was to study the inheritance of short-day
response to flowering in crosses between a short-day 'hardwickii' linme (PI 215589)
%nd unrelated day-neutral C. sativus lines. This should provide some basic
‘formatlon for further investigations of the relationship of flowering and

eld in the 'hardwickii' types.

I order to study the inheritance of short-day response to flowering the
fillowing crosses were made: Cross I - W1606 x PI 215589; Cross II - W1909
x PI 215589; Cross III - W1548 x PI 215589. W1606 and W1909 are typical U.S.A.
plckling and slicing cucumbers, respectively. W1548 is a long-fruited line
selected from a recent plant introduction from the People's Republic of China.
F s were selfed and backcrossed to the respective parental lines in order to
produce F, and BC] progenies for each cross. Parental lines, F1, F; and BC1
generations of Crosses I, II, and III were grown under long days (16 hr) in
greenhouses at Arlington, WI during the summers of 1980 and 1981. Fluorescent
lights (Sylvania 96T12/CW/VHO), providing approximately 7,500 lux at the shoot
a ices, were used to extend the photoperiod to 16 hr. The greenhouse
témperature ranged from 20° to 35°C. Plants were arranged on benches in a
réndomized complete block design with 3 replications. Each replication

c nsisted of the following number of plants per generation: F; and parental

1 es, 4 plants each; BC; generations, 12 plants each; F generations, 28
plants. Data on the photoperiodic responses were node number of the first
flower on the main stem (NNFF). Plants were further classified as early
(NNFF < 5) or late (NNFF > 11) flowering.

?e phenotype of F, and BC; P plants for all crosses was similar to the early

flowering parent (i Frequency distributions of NNFF for F, and BC;P)

g inerations for all crosses showed clear-cut segregation of early and late

f‘owering plants in approximate 1l:1 and 3:1 ratios, respectively. A combined
i-square test for the segregation data is presented in Table 1. A good

fit to the expected genetic ratios supports the hypothesis that the short day

r'quirement for early flowering in this 'hardwickii' line (PI 215589) is

determined by a single recessive gene. A preliminary allelism test indicates

that this recessive gene is most likely allelic to the previously reported df

recessive mutant for the delayed flowering phenotype in cucumber (3).

1 CGC 5:4 (1982)



Table 1. Number of early and late flowering plants in the parental lineé,
Fl, Fy, and backcross generations of Crosses I, II, III grown
under 16 hr photoperiod in greenhouses at Arlington, WI, in 1980
and 1981.2
of Plants
Earlyy Latew Expected Chi-
Generation Flowering Flowering Ratio Square P
Plz W1548; 36 .o
W1606;
w1909
P2: PI 215589 .o 36
Fl 36 * s e
BClP1 108 . 1:0 0.00 1.00
BC1P2 53 55 1:1 0.06 0.75-0.90
F2 196 56 3:1 1.04 0.25-0.50

zPopulations were combined for segregation analysis based on test of

homogeneity.

YEarly flowering:
YLate flowering: NNFF > 1l.

1. Horst, E.K. and R. L. Lower.
plasm for the cucumber breeder.

2. Nienhuis, J. and R. L. Lower.

NNFF < 5.

Literature Cited

1978.

1980.

Cucumis hardwickii: A source of germ-
Cucurbit Genmetics Coop. Rpt. 1l:5.

Influence of reciprocal donor scions

on fruit setting characteristics of recipient scions of Cucumis sativus
and C. hardwickii R.

3. Shifriss, 0. and W.L. George, Jr.

in cucumbers. Nature 206:424-~425,

Cucurbit Genetics Coop. Rpt. 3:17-18.

1965. Delayed germination and flowering



3. Comparative Yields of Compact and Vining Plant type Isolines in
Cucumber at Four Densities

Edwards, M. D. and R. L. Lower, University of Wisconsin, Madison, WI 53706.

Thé compact plant type of cucumbers has been suggested as an alternative to the
standard vining phenotype for use in high-density plantings (3). Although the
plant architecture appears adapted for efficient utilization of space under
intense inter-plant competition and compact genotypes have repeatedly achieved
ig ressive yields in observation plots, their performance relative to standard
g7 otypes has not been adequately tested.

|
Th original compact (PI 308916) has been backcrossed to a number of pickling
cd umber inbreds, yielding compact plants with greatly improved horticultural
characteristics.,

sets of predominately female hybrids were used to compare yields of compact
and vining plant types. Each set was comprised of both vining and compact plant
types. Isolines of gynoecious inbreds, 'Gy2' and 'Gyl4', were used as female
parents and isolines of 'Addis' were used as male parents. Since seed from
frpit of compact plants is smaller than that of vining plants and sometimes of
popr germinability, both sets of hybrids were made using vining-type seed parents.
Female inbreds heterozygous at the compact locus (Cpcp) were pollinated by com-
pa t lines, These seed segregated one compact (cpcp): one vining (Cpcp). Plots
wg e over-seeded and thinned to compact plants at the two-leaf stage. This
precaution was necessary to assure uniform stand establishment and seedling
vﬁ or for comparisons between plant types. The vining hybrids (Cpcp) were
prpduced routinely. The two sets of hybrids were planted at four densities:
37,000, 74,000, 148,000 and 296,000 plants per hectare. The three lowest densi-
t%es were achieved by varying within-row spacing from 30 cm to 8 cm on 91 cm
roy centers. The 296,000 plants per ha density consisted of 8 cm within-row
spacing on 45 cm row centers. All plots had 30 plants and the middle 25 were
% vested. This plot size was recommended by Smith and Lower (4).

Total fruit numbers for the two plant types are graphed against the varying plant
densities for first-harvest and multiple-harvest in Figures 1 and 2, respectively.
The least-squares simple regression line was fitted through the data points
carresponding to each plant type. Responses to increasing density are reasonably
welll explained by a straight-line model in all cases. Coefficients of determina-
tion, RZ, for the regression models were 97% and 80% for first harvest fruit
numbers of compact and vining plant types, respectively. The corresponding
vallues for multiple-harvest fruit numbers were 97% and 897%. These values reflect
a [considerably better fit to the straight line model for the compact plant type
than for vining isolines.

ThF difference in multiple-harvest yields of the two plant types at the greatest
dg sity may, in part, reflect differences in ease of harvest. Vining plant
types at high densities are much more difficult to hand-harvest without inflict-

ing some damage to the plants.

Sa%isfactory stand establishment from compact seed is the greatest problem facing
commercial utilization of compact genotypes (l1). This problem was avoided in
thls study by using seed segregating from a heterozygous (Cpcp) maternal parent.
Selection for improved seed quality in compact genotypes is underway. Initial
herltability estimates for emergence percentage are large and suggest that
improvement for this trait should progress rapidly (2).

CGC 5:6 (1982)



FIG. 1 REGRESSION DF ONCE-CVER-HARVEST FRUIT NUMBERS ON DENSITY
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Literature Cited

Edwards, M. D. and R. L. Lower. 1980. An analysis of factors related to
germinability of seed from compact cucumber plants (Abst.). HortScience

15:108.

Edwards, M. D. and R. L, Lower. 1981. Selection against a seed abnormality
in compact cucumber plants (Abst.). HortScience 16:35,

Kauffman, C. S. and R. L. Lower. 1976. Inheritance of an extreme dwarf
plant type in the cucumber., J. Amer. Soc. Hort. Sci. 101:150-151,

Smith, O, S, and R. L. Lower., 1978, Field plot techniques for selecting
increased once-over harvest yields in pickling cucumbers. J. Amer.

Soc. Hort. Sci. 103:92-94,
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i 4. The Genetic Regulation of Several Seed Traits in Compact (cpcp)
Cucumbers - Maternal vs. Embryonic Control

Edwards, M. D. and R. L. Lower, University of Wisconsin, Madison, WI 53706.

S‘ed quality is a major limitation to utilization of the compact plant-type
[‘cucumbers (1). Alterations in seed weight and shape are associated with
poPr emergence and are apparently pleiotropic effects of the gene conditioning
compact plant type, cp (2). Although the compact allele exerts a major influ-

ence on seed quality, seed production enviromments and quantitative genetic
ef ects condition substantial variability for seed traits within compact popu-
lations 3).

A |heterogeneous population of compact cucumber genotypes was established in

the summer of 1980. Plants were spaced about 15 cm apart in rows with 90 cm
spacings between rows. Thirty-eight sets of reciprocal crosses were obtained

by hand-pollinations in the field. Natural outcrossing was prevented by cover-
iq flowers with halves of size 000 gelatin capsules. Fruit were harvested and.
al extracted seeds were subjected to two days fermentation at 20°C + 2°C before
wa hing and open-air drying. Seedlots were stored in paper envelopes in a
l?‘oratory for about 12 months at ambient temperature and relative humidity.

AE this time, four twenty-seed samples were taken from each seedlot and mean
ngd weights and percent '"normal" seeds were determined. Samples were then
treated with captan and planted 1.5 cm deep in peat~pots filled with washed sand

iﬁ a controlled environment facility. Experimental design for emergence traits
was a randomized complete block design with two reps at 20°C + 1°C and two reps
at 25°C + 1°C. Pots were watered with distilled water and emergence percentage

was recorded after 14 days.

Analysis of variance was conducted using a completely random effects model.
peratures were a significant source of variation for emergence percentage
all interactions with temperature were non-significant. Mean emergence

centages for 20°C and 25°C were 437 and 51%, respectively.

peratures were pooled into block effects to produce a simplified analysis of
iance which is presented in Table 1. Maternal parents nested within crosses
e a significant source of variation for emergence percentage, seed weight and
cent normal seeds. Crosses were a non-significant source of variation for
traits. Components of variance attributable to cross effects and maternal
ents nested within crosses were also isolated from mean squares values. Zero
ues were obtained for variance due to cross effects for the traits of emer-
ce percentage and percent normal seeds. A positive estimate was obtained
seed weight, but the estimate was one-tenth the magnitude of the correspond-
ing variance due to maternal parents nested within crosses.
TJ se results emphasize the importance of broad-sense maternal effects in the
regulatlon of the seed traits evaluated in this study. Nuclear genetic effects
did not contribute significantly to any of the traits studied. The maternal
effects observed may be attributable to any of several influences, including:
l) cytoplasmic effects, 2) maternal genetic effects, or 3) environmental effects.

|
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If due to cytoplasmic influences, these effects should be passed from mothers

to progeny with undiminished magnitude. In the absense of cytoplasmic effects,
heritabilities may be used to assess the relative contributions of maternal
genetic effects and environmental effects. Further studies are planned to deter-
mine the nature of the maternal influence on emergence percentage and related
seed traits.

Table 1. Analysis of variance for seed traits.

Emergence Percent
Source df Percentage Seed Weight Normal Seeds
Block 3 3850 ** 0.003 NS 144 **
Cross 37 3286 NS 0.30 NS 886 NS
Maternal Parent 38 4506 ** 0.25 ** 1464 **
(Cross)
Error 225 566 0.005 150

*#% Significant at 1% level,

Literature Cited

1. Edwards, M. D. and R. L. Lower. 1980. An analysis of factors related
to germinability of seed from compact cucumber plants (Abst.).
HortScience 15:108.

2, Edwards, M. D. and R. L. Lower. 198l. Investigations into the charac-
teristics of seed from compact cucumber plants, Cucurbit Genetics
Cooperative 4:2-4,

3. Edwards, M. D, and R. L. Lower. 1981, Selection against a seed
abnormality in compact cucumber plants (Abst.). HortScience 16:35.
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Locy, Robert D. and Todd C. Wehner, North Carolina State University, Raleigh,

5. Cucumber Shoot Tip Growth on 9 Nitrogen Sources in in vitro Culture

27650

Previous research (2) indicated that cotyledon explants formed adventitious

sha

fo‘

|

ots in culture whereas hypocotyl explants did not. A possible explanation
that is that hypocotyl explants must rely primarily on nitrogen supplied

from the medium, but cotyledon explants have additional sources of nitrogen
in||their tissues. The form of nitrogen in the Murashige-Skoog (MS) medium
is|lammonium plus nitrate (1). The objective of this study was to determine
whether the form of nitrogen available .in the tissue culture medium affects

shéot growth.

t
Th‘ experiment design was a factorial in a randomized complete block with 6
lines, 9 nitrogen sources, and 2 blocks. Each treatment unit consisted of

5P
'wi
sou
Mu

etri plates of 5 shoot tips (1-2 mm long) each. The 6 lines were 'Chipper',
sconsin SMR18', 'Sumter', M4l, 'Pacer', and 'Poinmarket'. The 9 nitrogen
rces were nitrate (NO3), ammonium (NHZ), nitrate plus ammonium (standard

aci
soy
plu
su
fo*

sh
ofT

ashige-Skoog medium), aspartic acid (Asp), asparagine (Asn), glutamic

d (Glu), glutamine (Gln), alanine (Ala) and serine (Ser). The nitrogen

rces were used in the standard Murashige-Skoog medium in place of nitrate

s ammonium in concentrations of 20mM for the amino acids, 20.2mM ammonium

cinate, or 40.4mM potassium nitrate. Shoot tips were grown on the medium
60 days at 25°C before shoots and callus were counted and weighed. Percent

ots was calculated as (weight of shoots) x 100/(weight of callus + weight

shoots).

The shoot tips placed in culture all formed callus with the exception of those

on|

the medium containing serine. New shoots originated from axillary buds on

th;
th
cai

original shoot tips. Serine was a poor nitrogen source because
re was only 1 shoot tip per Petri plate and no growth of either shoots or
lus (Table 1). The best nitrogen source for the growth of shoots in culture

]
Tab

le 1. Shoot and callus growth on 9 nitrogen sources in in vitro culture?.
Percent of
Shoot Callus Total that
Nitrogen No. Shoots Weight Weight is Shoots
Source per Petri Plate (g) (g) (By Wt.)
As# 7.4 1.0 0.6 59
Glo 3.8 0.6 1.2 40
NO3 4.8 0.7 1.2 38
[ 4.9 0.9 1.7 33
Asy 4.1 0.4 0.8 33
GLy 4.4 0.4 1.0 32
NOg + NHj 5.8 1.6 2.7 29
Al: 3.7 0.5 1.4 27
Ser 0.7 0.3 0.0 100
LSD (5%) 1.0 0.2 0.4 6
CV () 27 37 38 17

zDéta are means per Petri plate over 6 lines, 2 blocks and 5 subsamples.

|
|
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was asparagine. It had the greatest shoot number per petri plate, the greatest
percent shoots, and the second greatest shoot weight. The nitrate plus
ammonium nitrogen source produced the greatest shoot weight, but it promoted
tremendous callus growth. Thus, the Murashige-Skoog nitrogen source (nitrate
plus ammonium) was best for callus, not shoot growth.

Over all nitrogen sources, callus weight was not correlated with either shoot
weight or shoot number, but it was negatively correlated with percent shoots
(r = -0.68%%), Shoot number was correlated with shoot weight (r = 0.21%%),
It was thought that the heavy callus growth on the Murashige-Skoog nitrogen
source may have promoted the heavy shoot growth. This is because shoots rely
upon callus to some extent to supply nutrients from the medium. Correlations
by nitrogen source show that shoot growth is positively correlated with
callus growth for most of the sources (Table 2). However, the Murashige-Skoog
nitrogen source (NO3 + NH]) showed a negative correlation between shoot and
callus growth. Thus, it appears that shoots grew large in spite of the large
amount of callus growth on that nitrogen source.

Table 2. Correlation (r) and coefficient of determination (r2) of shoot weight
with callus weight for shoot tip cultures grown on 9 nitrogen sources.

Nitrogen r2
Source r (%)
Asn S57%% 32
Gln 49%% 24
NO -.18 3
NH% .62%% 39
Asp b1k 17
Glu + .13 2
NO3 + NH4 ~-.63%% 39
Ala .59%% 35
Ser - -
x .25 6

*, %% Sipgnificant at the 5 and 1% levels, respectively.

In conclusion, the Murashige~Skoog nitrogen source is not the best one to
use for tissue culture experiments in which shoot growth, but not callus
growth, is desired. In that situation (such as when the shoot tip is the
unit of selection), asparagine is probably the best nitrogen -source to use
in the medium.

Literature Cited

1. Murashige, T. and F. Skoog. 1962. A revised medium for rapid growth
and bioassays with tobacco tissue cultures. Physiol. Plant. 15:473-497.

2. Wehner, T.C. and R.D. Locy. 198l. In vitro adventitious root and shoot
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ﬁ 6, Linkage of Sex Type, Growth Habit and Fruit Length in Two Cucumber
Inbred Backcross Populations

Odens, K. W. and C. E. Peterson, University of Wisconsin, Madison, WI 53706

Two inbred backcross populations (2) were developed by crossing W1540, a
all—frulted, gynoecious, determinate USDA breeding line with W1925 (P0pulation
) and W1928 (Population II), both of which were large-fruited, monoecious
anF indeterminate. Two backcrosses were made to W1540 and the BC, generation
was selfed twice to produce BC,SC, lines. Separate lines were maintained
beginnlng at the BC, generation and all generations were grown in the greenhouse
w h no conscious séelection practiced at any stage in the procedure. 108 lines
inl Population I and 79 lines in Population II were evaluated for fruit length,
type and growth habit in the field at Hancock, WI in 1981, A randomized

co plete block design with three replications and four plants per plot was used.

In the BC2SCo generation, four homozygous classes were expected: gynoecious,
determinate (FF, dede); gynoecious, indeterminate (FF, DeDe); monoecious, deter-
ihate (ff, dede); and monoecious, indeterminate (ff, DeDe). Lines segregating

fq one of the traits were excluded from the analysis. Expectations for these

c} sses were calculated on the assumption of no linkage and chi-square tests

wiEe performed to test for independence. In addition to looking at homozygous

l1 es, individual plants were classified for sex type and growth habit so that

the information from segregating lines could be used for analysis of indepen-
depce. The frequency distributions of fruit length were plotted for both popula-
tipns and examined for association with sex type and growth habit.

TeFts of independence of sex type and growth habit (using homozygous line data)

wefe highly significant in both populations (Table 1). The fact that there

was an excess of parental types and a deficiency of recombinant types suggests

an association or linkage between the F gene, for female sex type, and the de

g e, for determinate habit. The tests of independence of sex type and growth
bit, using individual plant data, were also highly significant for both

P ulatlons (Table 2), which further supports the hypothesis of linkage. These

re§ults are in agreement with Odland and Groff's 1962 report (1) of linkage

bereen growth habit and sex type in cucumber. The authors reported a 7.3%

recombination value.

onscious selection against monoecious and determinate types probably occurred
both populations. This would explain the unequal numbers of recombinant
types recovered (Table 2). No recombination values can be calculated using the
inbred backcross approach. Since recombinant phenotypes were recovered, the

nd II, there also appears to be an association of both sex type and growth
bit with fruit length. Those lines homozygous for monoecious sex type (ff)
aqﬂ/or indeterminate growth habit (DeDe) had greater fruit length.
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1. 0Odland, M. L. and D. W. Groff.
responses with sex forms in cucumber, Cucumis sativus L.

Literature Cited

1962'

Linkage of vine type and geotropic
Proc. Amer. Soc.

Hort. Sci. 82: 358-369.

2. Wehrhahn, C. and R. W. Allard.

1965.

The detection and measurement of the

effects of individual genes in the inheritance of a quantitative character

in wheat. Genetics 51: 109-119.
Table 1. Chi-square test of independence of sex type and growth habit in inbred

backcross lines® (Population I and II).

Population I

Population Il

Class Obs. Expt. Xy Obs. Expt. X<y
FF, dede 92 82.78 0.9184 69 62.09 0.6627
FF, DeDe 2 6.24 2,2373 1 4,77 2.2450
ff, dede 0 6.24 5.2750 0 4.77 3.8261
ff, DeDe 2 0.49 2,0869 2 0.37 3.4962
96 96 10.5176%* 72 72 10.230%*

2Data on BC 82 lines homozygous for both loci.

2

YUsing Yates correction for continuity.

ke
Significant at .01 level,

Table 2. Chi~square test of independence of sex type and growth habit in inbred
backeross individuals (Population I and II).
Population I Population II

Class Obs. _Expt.Z Xz Obs. Expt.2 Xz

FF, dede 1038 986. 55 2.683 776 729.96 2.904

FF, DeDe 83 134.44 19.685 33 79.04 26.818

ff, dede 4 55.44 47.733 9 55.04 38.512

ff, DeDe 59 7.56 350.250 52 5.96 355.651

1184 1184 420.351** 870 870 423,88%=*

zExpectat:ions calculated from marginal frequencies because of disturbed segre-
gation observed for single genes.

Rk
Significant at .01 level.
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7. Correlation of Single-plant Yield with Multiple-harvest yield in
Pickling Cucumber

Wehner, Todd C., North Carolina State University, Raleigh, NC 27650.

There are 2 basic methods for evaluating breeding material for yield:
selection based on single plants, and selection based on rows (usually
progeny of single plants). Single-plant selection permits the evaluation
“iof more genotypes with a given amount of resources than progeny row
selection does, and has been successful for yield improvement of maize (1).
The objective of this experiment was to determine the correlation of multiple-
harvest yield with single-plant yield for plants grown at 4 densities, and
harvested at 2 stages. Several densities were tested because low densities
|aid in the separation of plants, while higher densities permit more plants
iito be screened in a given area.

Fifteen cultivars and lines were evaluated in a yield trial with 2 replications
|and 5 harvests made between June 15 and 29, Plots were 9m long and were
planted on 1.5m centers at 64,400 plants/ha. The same 15 cultivars and

lines were also planted in small plots at 10,600; 21,400; 64,400; and

{128,900 plants/ha. Single plants were harvested at processing (10% oversize
fruit) and at mature (seed harvest) stages. Multiple-harvest yield was

then correlated with single-plant yield using Pearson product-moment and
Spearman rank correlation procedures. The Pearson and Spearman correlations
iwere similar, so only Pearson correlations are presented.

There was no correlation between multiple-~harvest and single-plant yield
/(Table 1). The correlations were best for single plants harvested at
processing stage and grown at 64,400 plants/ha (the same conditions under
which the multiple-harvest trial was grown and harvested). However, only

2 of the 5 replications for that density and harvest stage had significant
correlations, and the average correlation was not significant. Also, single~
Pplant yield was less effective in separating the lines. While there were
fairly large differences among lines for multiple-harvest yield, the
idifferences for single-plant fruit number were smaller and the coefficients
of variation (CV) were larger (Table 2).

Table 1. Correlation of multiple~harvest yield with single-plant yield at
processing stage--10% oversize fruit, and (at the mature fruit stage--
seed harvest), for single plants grown at 4 densities.

Density (plants/ha)

Replication 128,900 64,400 21,400 10,600
1 48+ (.06) .40+ (.08) .30 (.55%) =.11 (-.48++)
2 04 (-.20) 56% (-.14) .01 (.30) 11 (-.09)
3 .37 (.32) Al (- 47H) .22 (.17) J49%% (-.19)
4 -.31 (-.10) .10 (-.16) -.11 (.27) -.03 (.28)
5 -.20 (.04) .13 (.03) -.22 (-.07) -.09 (.07)
X .16 (.02) .26 (-.13) .04 (.24) .07 (-.08)

ﬂ**, *, 4+, + Significant correlation at the 1, 5, 10, and 15% levels,
respectively.
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Table 2. Mean yield of 15 lines of pickling cucumber tested at Clinton,

NC in 1981.
Multiple Fruit Number
Cultdivar Harvest Processing Mature
or Seed Yield Stage Stage
Line Source ($/ha) (No./plant) (No./plant)

Castlehy 2012 Castle 3283 2.4 3.1
Greenpak Harris 3268 3.0 3.3
G 56D NCSU 3095 2.4 3.0
Tamor Asgrow 3008 2.9 3.4
Regal Harris 2920 2.4 3.2
Multipik PetoSeed 2680 2.8 3.9
PSR 1479 PetoSeed 2616 2.4 3.6
Calico PetoSeed 2522 2.3 3.0
Triplemech PetoSeed 2430 2.6 3.0
G 76 NCSU 2282 3.0 3.7
Tempo Harris 2159 2.7 3.7
Calypso Harris 2100 2.7 3.1
Explorer PetoSeed 2040 2.7 2.7
Score Asgrow 2013 2,2 3.2
Sampson PetoSeed 1793 1.9 3.2
LSD (5%) 1099 0.6 1.0

CV (2) 20 37 46

Considering the lack of correlation between multiple~harvest and single-
plant yield, it appears that selection for yield should not be based on
single plants. The selection unit should probably be at least a single
progeny row.

Literature Cited

1. Mareck, J.H. and C.0. Gardner. 1979. Responses to mass selection in
maize and stability of resulting populations. Crop Sci. 19:779-783.
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8. Genetic Variation for Low-Temperature Germination Ability in Cucumber
Wehner, Todd C., North Carolina State University, Raleigh, NC 27650

L w-temperature germination ability in cucumber varieties may be useful in
e(tabllshlng earlier and more uniform stands for spring plantings. Previous

r‘search showed that there were differences in germination speed at temperatures

below 17°C (1). Also, % germination at 13°C had a narrow-sense heritability
of 0.17 (2). The objective of this study was to identify lines with superior

lgw-temperature germination ability, and to measure the heritability of that

Cucumber lines were tested for germination speed at 15°C and 20°C in a randomized
ce mplete block design with 2 replications and 203 lines (19 cultivars, 8

breeding lines, and 176 plant introduction lines). The treatment unit was a
diameter petri plate. Each plate had 20 seeds placed on 2 layers of

filter paper to which 1.5ml of distilled water was added. The test was run for

3, days, and the number of seeds germinating each day was counted. Seeds were
c‘nsidered germinated when the radicle reached 6mm in length. Average days to

germination and percent germination were calculated for each treatment unit.

All lines had at least 70% germination at 20°C.

Heritability of low-temperature germination was measured using parent-progeny
regression. Crosses were made at random among 68 lines from the screening
stiludy, and the F; tested as described above. Progeny means were regressed on
mﬁternal and paternal parent performance, and the narrow sense heritability
e’timated as twice the regression coefficient.

e fastest 15 lines to germinate at 15°C included 7 plant introduction lines
from Turkey, and 5 cultivars (Table 1), The slowest 15 lines to germinate at

13°C (excluding the 16 that did not germinate at all) were all plant introduction
lrnes and included one Cucumis sativus var. hardwickii accession (PI 215589).

Tdble 1. The fastest and slowest 15 lines to germinate at 15°C (excluding 16
’ lines that failed to germinate).

' Cultivar Seed Germination at 15°C Germination at 20°C
Rank or Line Source Days Percent Days Percent

t

1 PI 109484 Turkey 3.5 98 2.0 100

12 PI 222985 Iran 3.6 100 2.0 100

3 PI 174166 Turkey 3.8 90 2.0 100

4 Green Star Harris Seed 3.9 100 2.0 90

5 PI 169392 Turkey 4.0 93 2.0 100

16 PI 222860 Korea 4.0 73 2.0 90

"7 Dasher PetoSeed 4.1 98 2.0 100

18 PI 174173 Turkey 4,1 80 2.0 100

9 Greenpak Harris Seed 4.2 90 2.2 90

10 PI 293923 South 4.2 80 2.0 100

Carolina

11 PI 164950 Turkey 4.2 50 2.2 100

12 Ashley PetoSeed 4.3 100 2.0 100

13 PI 338236 Turkey 4.3 83 2.0 100

14 SMR 58 PetoSeed 4.4 95 2.1 100
4.5 100 2.0 100

15 PI 169397 Turkey
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Table 1 continued

Cultiver Seed Germination at 15°C Germination at 20°C
Rank or Line Source Days Percent Days Percent
173 PI 390252 Japan 9.0 50 2.0 100
174 PI 321009 Taiwan 9.0 43 2.0 100
175 PI 385967 Kenya 9.2 73 2.1 100
"176 PI 215589 India 9.6 15 2.9 90
177 PI 401732 Puerto Rico 9.7 18 2.0 100
178 PI 390254 Japan 9.7 78 2.1 100
179 PI 390240 Japan 9.9 63 2.0 100
180 PI 306785 Canada 10.6 38 2.2 100
181 PI 376063 Israel 11.5 5 3.0 70
182 PI 206952 Turkey 11.5 3 2.0 100
183 PI 357838 Yugoslavia 11.5 23 6.1 70
184 PI 390253 Japan 13.1 58 2.0 100
185 PI 321010 Taiwan 13.5 3 4.0 90
186 PI 344435 Iran 13.6 48 2.2 100
187 PI 176953 Turkey 17.3 33 2.5 100

LSD (57%) 3.6 45 - -

cv (%) 21 47 - -

Parent-progeny correlation coefficients indicate that there is no maternal
effect for low-temperature germination ability (Table 2). If anything, there
is a slight paternal effect, since the correlation is slightly higher between
progeny and paternal parent. Narrow-sense heritability would be approximated
as twice the regression of offspring on parent if the genotypes were not
inbred. However, since many of the parents were inbred, heritability is
closer to b than to 2b (in the range of .15 to .20). Thus, the heritability
estimated by Nienhuis and Lower (2) is fairly close to the one estimated here.
The low heritability may be due in part to the small standard deviation in

the parents as compared to their progeny (s = 1.7 and 10.9 days, respectively).

Table 2. Parent-progeny correlation and regression estimates for days to
germination at 15°C.

Parent b+ s 2b
Matermal 0.16 0.14 + 0.11 0.28
Paternal 0.18 0.15 + 0.10 0.30

It appears that sufficient genetic variability exists for low-temperature
germination ability that progress could be made by selection. The low
heritability for the trait indicates that selection should be based on families
rather than on individuals.
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9. Weighted Selection Indices for Trials and Segregating Populations
Wehner, Todd C., North Carolina State University, Raleigh, NC 27650

A selection index (SI) can be of great help in guiding the decisions of plant
breeders by summarizing several variables into just one number. With the
wide availability of computers for data analysis, it is now fairly simple to
calculate an index for each entry in a trial (or progeny row in a population)
and print them in rank order.

A number of selection indices have been developed and evaluated for efficiency
(1), some requiring complex calculations, but it is easier (and perhaps just
as useful for the breeder) to develop an index based on the importance the
plant breeder feels each trait should have., The index should not be relied
upon too heavily, but should be used as a guide along with the other traits

in making decisions.

I have presented 3 indices that I use: one for progeny rows in a segregating
population, and one each for pickling and for fresh-market cucumber variety
trials. The index is constructed as follows: 1) list the traits to be
included in the index; 2) write the approximate range expected for each trait;
3) scale the trait so it has a value from 1 to 10 with 10 being best and 1
being worst; 4) weight each trait according to its importance by multiplying
it by a fraction of one (all weights should add up to one). The sum of all
the weights multiplied by the scaled values is the index, which will be a
number from 1 to 10.

The index for pickling cucumber variety trials (calculated from Table 1) is:
SI = .00064Y + .00128E + .14SH + .05C + .08SC + .0S5PO + .0l67PR + .14(10-~D)
+ .01(10-A)

Table 1. Selection index for choosing the best lines in a pickling cucumber

trial.

Weighted
Index Approximate Scaled By

Trait Abbreviation Range 1-10 Importance
Yield ($/ha) Y 500-~5000 002 x Y .32
EarlinessZ ($/ha) E 125-1250 .008 x E .16
ShapeY SH 1-9 l1xSH .14
ColorY c 1-9 1xC .05
SeedcellY sC 1-9 1 x SC .08
Potential® PO 1-9 1 x PO .05
Pressure test" PR 3-30 .333 x PR .05
DiseaseV D 9-0 10 ~-D A4
Anthracnose " A 9-0 10 - A .01
1.00

2Yalue for the first harvest out of 5.
yQuality scores are subjective (9 = best, 5 = average, 1 = worst).
otential is a score given for the overall impression of the line.

YPressure test in 1bs. using Magness-Taylor tester with 5/16" diameter tip.

Average score for all diseases rated (0 = no disease, 1 = trace, 9 = plant dead).
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The index for fresh market cucumber variety trials (calculated from Table 2) is:
SI = .0028M + .013F + .0178E + .14SH + .05C + .08SC + .05P0 +
.14(10-D) + .01(10-A)

Table 2. Selection index for choosing the best lines in a fresh-market
) cucumber trial.

Weighted
Index Approximate Scaled By

Trait Abbreviation Range 1-10 Importance
Marketable yield (q/ha) M 70-700 .014xM .20
Fancy yield (q/ha) F 13-130 .0769xF .17
EarlinessZ (q/ha) E 9~90 .111xE .16
ShapeY SH 1-9 1 xSH .14
Color¥ C 1-9 1x¢C .05
Seedcell’ sC 1-9 1 x SC .08
Potential® PO 1~9 1 x PO .05
Disease” D 9-0 10 -D 14
Anthracnose A 9-0 10 - A .0r
1.00

“weight for first harvest out of 5,
yQuality scores are subjective (9 = best, 5 = average, 1 = worst).
otential is a score given for the overall impression of the line.
Average score for all diseases rated (0 = no disease, 1 = trace, 9 = plant
dead).

The index for selecting progeny rows from a segregating population of pickling
or fresh market cucumbers (calculated from Table 3) is:
SI = .04Y + .18SH + .06C + .10SC + .06PO + .20(10-D)

Table 3. Selection index for selecting the best progeny rows in a population
improvement program.

Index Approximate Scaled Weighted
Trait Abbreviation Range 1-10 By Importance

Yield® Y 10-100 dxY .40
ShapeY SH 1-9 1 x SH .18
Color? C 1-9 1x¢ .06
SeedcellY sc 1-9 1x SC .10
Potential® PO 1-9 1x PO .06
Disease¥ D 9-0 10 -D .20
1.00

Z2yield (no. fruit/3m row) can be measured by harvesting all plots at the
earliest possible time to favor early maturing types.

Quality scores are subjective (9 = best, 5 = average, 1 = worst).
*Potential is a score given for the overall impression of the row.
wA.verage score for all diseases rated (0 = no disease, 1 = trace, 9 = plant

dead).
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. The value for disease score has to be reversed by subtracting it from 10 so
‘that no disease (0) will be given the largest value possible (10). Some

traits may be included more than once in the index. For example, anthracnose
score is included by itself, and as part of the average disease score in the
indexes for the variety trials. The selection index should be printed out

in the data summary table along with all of the other traits evaluated. That
will permit the breeder to check for any lines or progeny rows that are
defective for one or more traits. The selection index alone will not be
sufficient for decision-making because superior performance in several traits
can hide a single defective trait.

Literature Cited
1. Crosbie, T. M., J. J. Mock, and 0. S. Smith. 1980. Comparison of gains

predicted by several selection methods for cold tolerance traits of
two maize populations. Crop Sci. 20:649-655.

10. Correlation of Multiple-harvest Yield with Once-over Yield in Small
Plots for Fresh-market Cucumbers

Wehner, Todd C. and Conrad H. Miller, North Carolina State University, Raleigh,

|NC  27650.

Probably the most accurate method of measuring yield of fresh-market cucumber
lines is through a multiple-harvest trial with large replicated plots. However,
in a breeding program, it is usually necessary to evaluate more genotypes than
can be practically handled with that method. For pickling cucumber, there is

a significant correlation of once-over with multiple-harvest yield (2).
Furthermore, since fruit weight and fruit value change during fruit set and
development, once-over yield is best measured using fruit number (1). Selection
for yield in fresh-market cucumbers could be made easier if fruit could be
harvested once from small plots and counted. The value of that approach was
tested by correlating yield from small plots harvested once with yield in a
replicated multiple-~harvest trial.

:|Ten hybrids were made up by crossing 20 diverse lines paired at random. The

hybrids were tested in a multiple-harvest trial in a randomized complete block
design with 4 blocks and 7 harvests. Harvests were made twice weekly from
July 23 to August 13. Plots were 7.5m long with 1.5m alleys at each end, and
were on l.5m centers. Plots were seeded on raised beds with 0.5m tops at a
population of 84,000 plants/ha.

The same hybrids were also planted in similarily arranged 3m plots in the same
location. The plots were harvested once-over at the stage where 10Z oversize

fruit were present. Total number and marketable number of fruit were counted,
and the data were correlated with the yield results from the multiple harvest

trial. The once-over harvest experiment was replicated 4 times to measure

the variability associated with the correlations with multiple-harvest yield.

The highest correlations were between total once-over harvest fruit number and
total multiple~harvest fruit number or fruit weight (Table 1). Slight

|correlations existed for marketable fruit number for the once-over vs. multiple-
harvest results. Correlations for marketable yield in the once-over harvested
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plots were not significant in some of the blocks, especially block 2. Therefore,
replication of the plots would probably be necessary to provide more reliable
results for selection for marketable yield.

Table 1. Pearson product-moment correlations for once-over vs. multiple-harvest
yield by fruit number (fruit weight) cumulative for harvests 1-7.

Total Marketable
Fruit Fruit
Block Yield Yield
1 .58+ (.68%) .63+ (.63+)
2 L70% (.47) .35 (.29)
3 .72% (.66%) 48 (.48)
4 .73*% (.57+) .53 (.41)
- .68* (.60%) .50+ (.45)

+,* Significant correlation at the 10 and 5% levels, respectively.

Once-over harvested plots were most highly correlated in yield with the
multiple-harvest yield from all 7 harvests (Table 2). The once-over harvest
was made at the same time as harvest 4 of the multiple-~harvest trial, so it
was surprising that the correlations increased throughout the 7 harvests
without a peak around harvest 4.

Table 2. Pearson product-moment correlations for once-over vs. cumulative

multiple-harvest yield for marketable fruit number (total fruit
number).

Harvest
Block 1 1-2 1-3 1-4 1-5 1-6

«66*(.50) .69*%(.57+) .67*%(.70%) .61+(.60+) .61+(.63%) .62+(.60+)
-.12(-.12) -.08(-.06) .17(.29) .16(.44) «22(.49) «31(.61+)
.16(.18) «24(.23) .43(.58+) «37(.56+) .40(.634) <46 (.69%)
.23(.29) .23(.29) .37(.52) +36(.60+) .40(.65%) .48(.67%)
.23(.21) .27(.26) LA41%x(.52%%) _38%(.55%%) .41%(.60%%) .47%*(,64%%)

Al L O

+,%,%% Significant at the 10,5 and 1% levels, respectively.

In conclusion, total fruit number from small plots harvested once is correlated
with multiple-harvest yield. Furthermore, the correlation is high enough to make
it a good method for evaluating large numbers of genotypes or progeny rows in a
selection program. Marketable fruit number was not as well correlated with

multiple-harvest trial results, so fruit quality should be monitored carefully
while selecting for yield.
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Ta

ble 1. Mean disease rating and percent survival of muskmelon cultivars
screened for bacterial wilt resistance.
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Transmission of bacteria, some new growth of the plant.
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14, Further Observations on "Birdsnest' Muskmelons

Paris, H. S., Z. Karchi, H. Nerson, M. Edelstein, A. Govers and D. Freudenberg,
Division of Vegetable Crops, Agricultural Research Organization, Newe Ya'ar
Experiment Station, P. O. Haifa, Israel.

The birdsnest plant type or growth habit of muskmelon (Cucumis melo L.) has been
described and compared with the familiar vine and short-internode types (1).
Birdsnest muskmelons are distinguished by three main features: compact growth,
placement of fruits close to the base of the plant, and uniform development and
maturation of fruits. The expression of these features can be relegated to a
number of component characteristics such as internode length, branching tendency,
and concentration of fruit set. Birdsnest habit is a complex of a number of
characters, and it is reasonable to assume that each is subject, in varying
degrees, to genetic control and environmental influences. Continuous variation
for growth habit has been exhibited by F2 populations and progeny testing of
selections,

One of the initial objectives has been to observe the available genetic material
and compare accessions, in a replicated trial, for expressivity of birdsnest
habit. The results of such a comparison carried out during the 1979 growing
season have already been reported (1). In 1980, four accessions, designated
'Persia 201', 'Persia 202', 'Persia 221', and 'Russia 5062' were again compared.
Of these accessions, 'Russia 5062' once again was clearly the least compact,

its fruits were significantly farther from the base of the plant (although

this difference was, admittedly, small: 'Persia 202'-15.4 cm, 'Persia 221'-
15.8 em, 'Persia 201'-15.9 cm, 'Russia 5062'-21.2 cm), and its yield appeared

to be the least concentrated.

In a survey of plant introductions carried out in 1979, an accession represented
by five plants, of which only one survived to maturity, appeared to have birdsnest
habit. Seeds of this accession had been supplied to us by Mr. Y. Natav, former
director of the Division of Vegetable Crops, Israel Ministry of Agriculture,
Ha-Qirya, Tel Aviv, who described it as "a melon from southern Iran...from a

very hot and very dry region'". The accession was designated 'Persia Hot Dry’',

and self-pollinated progeny of the surviving plant were grown out in 1980 along-
side the above described comparison trial, All of the progeny had birdsnest
habit, with an expressivity which appeared to be as high as that of the other
'Persia'’ accessions and greater than that of 'Russia 5062'. As is the case with
other 'Persia' accessions, 'Persia Hot Dry' is vigorous, early maturing, andro-
monoecious, with large, light green leaves, thick stems, large seeds; it germinates
well at 15°C, and is highly susceptible to diseases, especially downy mildew.
Fruit weight averages 1-1) kg, the flesh is thin, averaging 3-4% soluble solids

as measured by a refractometer, and the fruits decay quickly. Externally, the
fruits resemble those of 'Persia 201' and 'Persia 202', having a coarse, heavy
netting. Flesh color is green.

All of the 'Persia' birdsnest accessions reportedly originate from arid or
semi-arid regions of Iran (Y. Natav, personal communication and ref. 2). In
addition, all possess several seemingly unrelated characteristics which, taken
altogether, could be argued to be indicative of a dry habitat origin: a) ability
to germinate quickly at relatively low temperatures, b) extreme susceptibility
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to'|diseases such as downy mildew, which are prevalent in relatively humid, mild
climates, and ¢) a short life cycle conditioned by early and concentrated fruit
maturity. It is hypothesized that the 'Persia' birdsnest accessions represent
an|lecotype or group of cultivars adapted to desert or semi-desert conditionms.
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15. Vat and Fn, Two Linked Genes in Muskmelon

Pitrat, M1 , H. Lecoq2 and G. Risserl. I.N.R.A., B.P. 94, 84140 Montfavet-
Av#gnon, France. '

y viruses affecting melon are non-persistently aphid transmitted. Cucumber

ic virus (CMV) is probably the most widespread, but Watermelon mosaic 1 and
-1 and WMV-2), and in France a third potyvirus tentatively named Muskmelon
ow stunt virus (MYSV) (3) may cause severe losses. This later virus seems
e very close to Zucchini yellow mosaic (ZYMV) recently described by Lisa,
1. (1981) in Italy.

cient against CMV transmission (1), and also against WMV-1, WMV-2 and MYSV
smission (2, 7). Therefore, this resistance is not virus specific. Plants
essing this resistance may be infected by these viruses when inoculations
made mechanically, or using other aphid vectors such as Myzus persicae,
abae, or A. craccivora. The resistance is specific to the melon aphid A.

sypii.

Muskmelon lines from India (PI 164320, PI 414723) and from Far East (PI 161375,
PI 255478, Ginsen makuwa, Kanro makuwa, Shiroubi okayama) possess this form of
resistance which has been shown to be goverened by a single dominant gene (5).
We propose for it the symbol Vat and the name Virus aphid transmission resis-
tance,
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MYSV induces various symptoms in muskmelon and two pathotypes have been described
(3). F pathotype provokes a wilting and necrotic reaction on some cultivars
(e.g. Doublon). This reaction is controlled by a semi-dominant gene which has
been called Flaccida necrosis (symbol Fn).

Vat segregates independently from Fom-l, Fom-2, ms-l, Wmv-l and a but is linked
with Fn (11.6 + 1.9 units).
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16, Some Genotype-Environment Interactions in Cucumis melo L.

Ri#ser, Georgette, Station de'Amelioration des Plantes Maraicheres, I.N.R.A.,
84140 Avignon-Montfavet, France.

In¥1979, we reported that cultivars differ when grown in nutrient solution
maintained at low temperature, especially when radiation is low. For instance,
in |an experiment where root temperature was maintained at 12°C, yellowing and
partial wilting were observed on 'Persian' small type while 'Vedrantais'
re#ained green and healthy. 1In other experiments with high root temperature,

teraction between genotype, root temperature and radiation was also observed.

in

Three cultivars were grown in a heated glasshouse in nutrient solution during
spring or summer to examine these interactions more closely. The greatest
diﬁference between these 2 experimental conditions was light intensity (Table 1):
in [experiment 2, daily global radiation was more than twice the amount in
experiment 1.

i
|

Tablle 1. Climatic characteristics of the experiments to study genotype

i environment interactions in muskmelon.
|

Daily Outside

| Daily Air Global

} . Time Glasshouse Radiation Tested Root
Exp%riment Period Temperature MJ/m2 Temperature

1 1 10 Feb to 9 Mar 1979 21.5°C 10.8 18, 22, 16, 30°

/|2 19 Jun to 3 Jul 1980 23.5°C 22.4 22, 26, 30, 34°

Reaftions of plants were quite different in the 2 experiments. During the

spring (low light .intensity, exp. 1), root temperature had a large effect on dry
weight which differed with the cultivar (Fig. l). When root temperature increased
fro@ 18 to 30°C, dry weight of both 'Freeman's Cucumber' and 'Vedrantais'
increased. The increase was greater for 'Freeman's'. On the contrary, when
root temperature was above 22°C, growth of 'Persian' was not so good: dry
weight was less; foliage was dull; and at 30°C plants were in poor conditionm.
Durlng the summer period (high sunlight intensity, exp. 2) no significant

difflerences were observed for cultivars or root temperatures (Fig. 1).

|
When radiation is low, significant variation occurs between cultivars at the
lowelst and highest root temperature. Screening for root temperature adaptation
requires, therefore, control of light intensity.
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17, Effect of Ethylene on Fruit Set in Emasculated and Non-emasculated
Flowers of Muskmelon

Zack, C. D. and J. B. Loy, University of New Hampshire, Durham, NH 03824.
!

Studies by Mann (1) indicated that injury to the flower during emasculation

1nf1b1ted fruit set. Experiments by Natti and Loy (2) showed that excised
‘sculated flowers produce 2 to 3 times as much ethylene as non-emasculated

flgwers during the first 6 hours following emasculation at anthesis. Amino-

et‘oxyvinylglycine (AVG), an inhibitor of ethylene synthesis, suppressed

wound ethylene production and also increased fruit set in emasculated, hand-
poilinated flowers. Although the results of the above study suggested that
wot d ethylene might play a role in lowering fruit set in hand-pollinated
muskmelon, they did not rule out AVG promotion of fruit set by lowering normal

endogenous concentrations of ethylene in the ovary and style.

riments were conducted in the field during the summer of 1979 to further
the effect of ethylene on fruit set. The following lanolin paste treat-
s were applied to the base of corollas of cv. Minnesota Midget at anthesis
ing pollination and treatment techniques described previously (2): open-
inated control (lanolin paste only), non-emasculated + 5 ug AVG in lanolin
e, non-emasculated + 0.1 pyg ACC in lanolin paste, emasculated control
nolin paste only), emasculated + 5 yug AVG and emasculated + 0.1 nug ACC.
(l-aminocyclopropane-l-carboxylic acid) is an ethylene precursor, and 0.1
er flower raised ethylene production in excised non-emasculated flowers
e that of emasculated flowers. AVG at 5 pg lowered ethylene production
masculated flowers below that of non-emasculated flowers.

culation lowered fruit set in all cases (Table 1). Neither AVG nor ACC
ificantly affected fruit set in either emasculated or non-emasculated

ers. We are left with the conclusions that either endogenous ethylene has
tle effect on fruit set under some conditions, or that site of application
iVG and ACC must be at the base rather than top of the ovary for
eff‘ctlveness

brush-pollinated flowers of cv. Minnesota Midget.

Tabﬂe 1. Effect of ACC and AVG on fruit set of emasculated and non-emasculated

Treatment No. of pollinations % Fruit Set
OpeL-pollinated 80 78
Nongemasculated + 5 ug AVG 70 76
Non%emasculated + 0.1 ug ACC 73 71
Emaﬂculated 107 56
Ema'culated + 5 ug AVG 69 45
Ema]culated + 0.1 ug ACC 65 44
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Using field-grown plants and gas chromatographic methods described previously
(2), we compared ethylene levels in excised emasculated or non-emasculated
flowers from 10 cultivars of muskmelon (Table 2). There was considerable
variability in ethylene production from flowers of different cultivars, and
cultivars that produced high amounts of ethylene from non-emasculated flowers
usually produced correspondingly high amounts from emasculated flowers. Mean
ethylene production was always higher in emasculated than in non-emasculated
flowers. There was often marked .variability in ethylene production among
replications, particularly with emasculated flowers, even though care was
taken to emasculate uniformly. Perhaps certain flowers, because of position
on the plant, produce larger quantities of ethylene which in turn lowers the
probability of fruit set. Interestingly, flowers from the monecious line,
48-3-9-8-8, produced the least amount of ethylene, and this line generally
sets fruit well., We had planned but were unable to obtain sufficient fruit
set data to compare against ethylene levels for the cultivars listed in Table 2.

Table 2. Ethylene production by excised emasculated and non-emasculated
flowers of several muskmelon cultivars. Data represent mean for
5 replications.

nl ethylene/flower/6 hrs

Cultivar Non-emasculated Emasculated
Minnesota Midget 1.69 + 0.28 2.25 + 0.45
Delicious 51 1.20 = 0.22 4.43 * 1.46
45-Early Crown Set 3.30 £ 1.32 7.44 = 4.35
53-1-4-12 (breeding line) 1.72 £ 0.16 4.96 * 1.60
Granite State 1.91 £ 0.33 3.63 £ 1.10
Golden Champlain 1.27 + 0.53 1.77 + 0.37
Hearts of Gold 1.55 = 0.31 3.73 £ 1.47
Honey Rock 2.65 £ 1.09 5.31 ¢ 2.43
Osage 1.02 £ 0.13 1.18 +* 0.25
48-3-9-9-8 (monoecious line)” 0.80 * 0.09 1.21 + 0.09

z. \
Corolla removed as substitute for emasculation.
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ITI. | Watermelon

18, Bacterial Rind Necrosis of Watermelon in North Carolina

erson, Warren R, and S. F. Jenkins, Jr., North Carolina State University,
igh, NC 27650

; erial rind necrosis (BRN) has been reported in Florida (2), Texas (4), and

ii (3). Fruits infected with BRN were also observed in research plots in
th Carolina in the late 1960's and have occurred sporadically since that time.
symptoms of BRN in watermelon are a corky, brownish discoloration of the
it rind. Although surface roughening may occur in the area external to the
ased area, accurate identification of uncut fruits as diseased is usually
icult. Consequently, the consumer may purchase an otherwise acceptable fruit
find upon slicing an unattractive, diseased interior. .

d upon preliminary cultivar evaluations for BRN resistance, 'Charleston Gray'
yhoma' and 'Blue Ribbon' were initially selected for further study. Tests
rted herein were conducted in the field under natural infestation conditioms.
three cultivars were rated for BRN resistance in test 1 based upon the per-
it fruits infested. The cultivars fell into three classes, 'Charleston Gray'
re%‘stant, 'Grayhoma' intermediate, and 'Blue Ribbon' susceptible (Table 1).
Since fruits classed as diseased could have the entire rind infested or contain
on% a small lesion, a disease index was used in tests 2 and 3 to evaluate for
thg severity of BRN infestation. A rating of 5 indicated that the fruits were
fre? of BRN, a rating of 4 - rind area equivalent to 1 locule infested with BRN,
rating of 3 - area equal to 2 locules infested, and rating of 2 - all 3 locules
sted. A rating of 1 would indicate that the fruit rind was completely infested
some entry into the flesh and some breakdown of the rind tissue itself.
eet Princess' and 'Crimson Sweet' were added in tests 2 and 3. 'Charleston
y', 'Sweet Princess', 'Grayhoma', and 'Crimson Sweet' were classed as resistant
reas 'Blue Ribbon' was susceptible - significance difference in test 3 but not
2 (Table 2). Thus, in further tests for BRN the cultivars 'Charleston Gray',
et Princess', 'Grayhoma', and 'Crimson Sweet' could serve as resistant checks
| "Blue Ribbon' would be satisfactory as a susceptible cultivar.

trom and Hopkins showed that 'Sweet Princess', 'Charleston Gray' and 'Crimson
t' had a similar level of resistance whereas 'Blue Ribbon' was less resistant
'Sweet Princess' and 'Crimson Sweet' but not different from 'Charleston Gray'
d on percent fruits diseased (1). '

etermine the effect of BRN infestation on soluble solids, the fruits of each
vaq ety were classed diseased if one or more locules contained BRN symptoms and
diﬁ ase free if no symptoms occurred. A statistical analysis was not conducted

in test 1 because of insufficient number of fruits in certain plots, for example,
diﬁ ase free fruits in the cultivar Blue Ribbon and a diseased fruit in 'Sweet
Princess' were in short supply. There appeared to be no reduction in soluble
1ds content between the diseased free and diseased fruits of either 'Charleston
' or 'Grayhoma' in test 1. A slight reduction occurred in the diseased fruits
of !Blue Ribbon', probably because the infestation was likely much greater than
with the other two cultivars.

|
|
)
\
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Although BRN has not become a severe annual problem in North Carolina, it is
important because it does show up sporadically and particularly because fruits
cannot be identified readily as being infested before cutting.
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Table 1. Percent bacterial rind necrosis and soluble solids content of fruits
of 'Charleston Gray', 'Grayhoma' and 'Blue Ribbon', Clinton, N.C.

% (arcsin) % Soluble Solids
Fruits Fruits Fruits
Cultivar Diseased Not Diseased Diseased
Charleston Gray 15.8 11.4 11.4
Grayhoma 41,2 10.1 10.3
Blue Ribbon 88.7 12,6 11.7
LSD (5%) 16.5
az 35.2

Table 2. Bacterial rind necrosis (BRN) in several watermelon cultivars (disease
index)2, Clinton, N.C.

y
Cultivar TestD;sease IndeJ’I?est 3
Charleston Gray 5.02 5.0%
Sweet Princess 5.0% 5.0%
Grayhoma 4.9a -
Crimson Sweet - 4.82
Blue Ribbon 4.4? 4.1°

Y Treatment means followed by the same letter are not significantly different
from each other.

Z 5.0 = free of BRN; 1.0 = complete infestation of rind.
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1IV. Cucurbita spp.

19. On White Cotyledons in Cucurbita pepo L.

tthowe, Helen, and O. Shifriss, Department of Horticulture and Forestry,

Cook College, Rutgers-the State University, New Brumswick, NJ 08903.

In the fall of 1981, during a routine work of transplanting squash seedlings,
one of us (H.A.) discovered that the lower side of the cotyledons of some
plants is white instead of green. This observation prompted us to obtain

ata on the incidence of white cotyledons in inbred varieties and progenies
hat were available at that time.

e report these data here (Tables 1 and 2) without comments because we are

8till ambivalent about their meaning. If white-cotyledon is a heritable

rait, as we presently believe, it would be interesting to determine its
enetic basis as well as its adaptive value. It may also be a useful
eedling marker.

N

?he white color is usually confined to the central region of the lower side

gf the cotyledon. Preliminary examination suggests that the white color

results from structural changes in the spongy parenchyma which affects the

reflected light. But this possibility must be explored more critically.

|

?able 1. Incidence of plants with white cotyledons in inbred lines.

|

}nbred of Green White Total % white

'Caserta’ 3 90 93 96.8

'Early Prolific Straightneck' 81 23 104 22.1

'NJ260"' 61 2 63 3.2

!Fordhook Zucchini' 56 1 57 1.8

'Jersey Golden Acorn' 80 0 80 0

i

Table 2. Incidence of plants with white cotyledons in some breeding progenies.

Parents’ Offspring

iL Green White 7%

Self-pollinated cotyledons cotyledons Total white

|

1550-1 18 101 119 84.9

i 2 103 67 170 39.4
3 73 65 138 47.1
5 165 2 167 1.2

| 6 170 0 170 0

These parents were the offspring of B, generation obtained from the following
pperation: (1) Caserta x NJ260. (2) "An F, plant was backcrossed to Caserta,

Blo (3) An individual plant of B was bacﬁcrossed again to Caserta, B2.
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20, Dry Matter Accumulation and Productivity in Bush and Vine Strains
of Winter Squash

Broderick, C.E. and J.B. Loy., University of New Hampshire, Durham, N.H. 03824

The bush phenotype facilitates conventional row culture and manageability

of winter squash, however, there is little information regarding comparative
photosynthetic efficiency and productivity between bush and vine forms of C.
maxima.

In 1980 and 1981, field experiments were carried out to compare yields

and the partitioning of dry matter in a bush and a vine strain of winter
squash. 'Blue Hubbard' was selected as the vine strain because of its vigor
and high yielding capability. The bush strain (30-11-8-1 or phenotypically
similar sister line 30-11-31-9) was a large-fruited, vigorous inbred which
normally sets one fruit per plant with close spacing.

'Blue Hubbard' and 30-11-8-1 were about equally productive at the 5,600
plants/ha density (Table 1) a spacing shown to be near optimum for 'Blue
Hubbard'. Highest yields for the bush strain occurred at the highest planting
density, however, fruits were small and often misshapen, and exhibited lower
percent dry matter at this density. A plant density of about 10,000 plants per
hectare is considered optimum for the bush strain, but this could vary depend-
ing upon location, plant vigor, and time of flowering. Percent dry matter was
low in both bush and vine strains in 1981 due to powdery mildew infestation in
the spacing trial.

Table 1. Yield of a bush strain (30-11-8-1) at different plant densities as
compared to yield of 'Blue Hubbard' planted at near optimum plant

density.
1980 1981
Plant Density kg/ha kg/pl kg/ha kg/ha kg/pl
pls./ha Fr.Wt. Fr.Wt. Fr.Wt. Dry Wt. Fr.Wt.
Bush
22,000 (0.3 x 1.5 m) 77,000 3.7 74,800 5,310 3.5
11,000 (0.6 x 1.5 m) 70,300 6.6 61,500 4,551 5.5
7,400 (0.9 x 1.5 m) 64,600 9.0 55,300 4,313 7.7
5,600 (1.2 x 1.5 m) 61,300 10.6 52,200 4,594 9.2
Vine
5,600 (1.2 x 1.5 m) 57,300 10.4 50,700 4,867 8.7
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Above-ground dry matter accumulation was initially similar in 'Blue

Hubbard' and 30-11-8-1 plants grown under non-competitive (low density)
gpacings (Table 2). With the onset of multiple secondary and tertiary branch-
;ng in vine plants, total dry matter rose rapidly. Peak dry matter occurred
arlier in the bush strain, and dry matter actually declined between 10 to 12
Zeeks from transplanting, due to early fruit maturity and onset of leaf
genescence. Net assimilation rate (NAR) and harvest index were higher in the
Bush strain. This together with the rapid leaf canopy development of the bush

%train under high density planting probably contributed to its high productivity.

|

Table 2. Dry matter accumulation and distribution in bush and vine strains
! of winter squash grown at low density planting.

%ample Times Total Plant NARY % Dry Wt.
(Weeks from Dry WVit. g/dm? leaf Fruit/Total
?ransplantlng) Bush Vine Bush Vine Bush Vine
|
| 4 59 67 1.0 0.8 - -
|
| 6 725 978 1.6 1.6 17.8 3.2
% 8 2555 2514 2.4 1.9 - -
1 10 3125 8174 3.7 2.5 - -

12 2575 9471 5.7 2.8 69.6% 57.0%

Y Net assimilation rate (cunulative)

z Equivalent to harvest index (includes both green and mature fruit of
'Blue Hubbard').
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21, Cucurbitacins of Cotyledons of Cucurbitaceae Cultivars as Related
to Diabroticite Beetle Attack

Ferguson, J. E., Esther R. Metcalf, Robert L. Metcalf and A. M. Rhodes, Depart-
ments of Entomology and Horticulture, University of Illinois, Urbana, Champaign

The worldwide culture of many species and varieties of Cucurbitaceae
is complicated by the feeding of many species of rootworms, cucumber
beetles, pumpkin beetles, of the order Coleoptera,family Chrysomelidae,
tribe Luperini. A common feature of the preference of this group of
beetles for cucurbits is the presence of the oxygenated tetracyclic
triterpenoid cucurbitacins that act as kairomones promoting arrest

and compulsive feeding. In the United States cucurbit seedlings are
especially severely attacked and often defoliated by the spotted
cucumber beetles Diabrotica undecimpunctata undecimpunctata Mannerheim
and D. u. howardi Barber, by the banded cucumber beetle D. balteata
LeConte, and by the striped cucumber beetles Acalymma vittata Fabricius,
and A. trivittata (Mannerheim).

The cucurbitacins seem clearly to have arisen by coevolutionary
selection as intensely bitter substances effective as feeding deterrents
to herbivores. Their presence renders cucurbitaceous fruits completely
unpalatable to man and our present cultivars selected over thousands of
years for palatability, are essentially devoid of Cucs (1, 2). However,
the extent of Diabroticite feeding on the cotyledons of many varieties
of Cucurbita, Cucumis, and Citrullus suggests that substantial amounts
of Cucs are present. Cuc synthesis in these genera is initiated by

a single dominant gene B, (3) but non-bitter fruit may develop from bitter
seedlings in the presence of a modifier suppressing Cuc synthesis in the
fruit.

We have investigated the Cuc content of the cotyledons of 19 species

and 47 cultivars of Cucurbita, Cucumis, and Citrullug by extracting the
Cucs, separating them by thin-layer chromatography, and localizing them

by the feeding spots produced after exposure to adult D. undecimpunctata and
D. balteata. Some cultivars have also been characterized by high pressure
liquid chromatography. Substantial amounts of Cucs were found in 30 of

47 cultivars (Table 1) and 10 of 11 wild species examined (Citrullus
colocynthis, Cucumis hardwickii, Cucurbita andreanna, C. ficifolia,

C. foetidissima, C. lundelliana, C. martinezii, C. okeechobeensis, C.
Palmeri, and C. texana). Cotyledonary Cuc content was found to be directly
related to seedling beetle damage on the field but unrelated to fruit

or leaf beetle damage.

Although other factors may be involved in Diabroticite feeding on

Cucurbit cultivars, they are negligible in the presence of the powerful
kairomones, the cucurbitacins. The screening of Cucurbits in the seedling
stage is paramount in developing non-Cuc containing cultivars for incor-
poration into IPM programs to lessen Diabroticite attack upon the Cucurbitaceae.



MIX = C. mixta, MOS =

Table 1. Cucurbitacin content of cotyledons of Cucurbitaceae cultivars as
estimated by Diabroticite feeding on TLC plates developed from
standard chloroform extracts.,
characteristic major Cucs: Cuc E and Cuc-glycosides - LAN =
Citrullus lanatus; Cuc C - SAT = Cucumis sativus; Cuc B-ANG =

Species abbreviations and

Cucumis anguria, MELO = Cucumis melo, MAX = Cucurbita maxima,
. moschata, PEPO = C. pepo.

*‘ R
Cucurbitacin content : Species - Cultivar

Lﬁrge Moderate None detected
LAN LAN MELO
Charleston Gray New Hampshire Early Dawn
Iopride MELO ' Gold Star
Sugar Baby Golden Rind SAT
{|Yellow Doll Honey Mist Saticoy
ANG SAT MIX
{West Indian Gherkin Marketmore Gold Striped Cushaw
SAT Pot Luck MAX
|Liberty Hybrid Wis. SMR~18 Sweet Mama
'|Palomar MAX MOS
MAX Boston Marrow Dickinson Field
|Mammoth Gold Golden Hubbard Early Butternut
M0OS Pink Banana Jumbo PEPO
{{Tahiti PEPO Bush Table King
PEPO Blackjack Crookneck
Ambassador Caserta Early White Squash
Black Greyzini Goldbar
/|Diplomat Seneca Butterbar Goldneck
Gourmet Globe Patty Green Tint
Greenbay Scottsdale
Cocozelle Seneca Prolific
|Scallopini St. Pat Scallop

.|Storr's Green
|Striato Striped

Straightneck
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s

search Grants Office 59-2171-1-659-0. Any opinions, findings and conclusions
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22, Parthenocarpic Fruit Set in Glasshouse Grown Zucchini Squash

Nijs, A.P.M. den, and N.J.D. Veldhuyzen van Zanten, Institute for Horti-
cultural Plant Breeding, P.0O. Box 16, Wageningen, The Netherlands.

Zucchini squash is grown in the Netherlands in glasshouses in spring and fall.
The crop has limited importance so far (annual sales less than a million
guilders), but it has potential for increased production. The major drawback,
especially for the spring culture (planting in February/March) is the necessi-
ty of pollination for normal fruit development. Bees kept in the glasshouse
for pollinating are inactive under the prevailing cloudy and cool conditions
and hand pollination is very laborious. Chemical stimulation of partheno-
carpic fruit set has not proved practical.

Genetic parthenocarpy would eliminate the need for pollination. Besides it
may allow a change in sex-expression towards more completely female cultivars
which may produce an even earlier crop. In addition the growth of partheno-
carpic fruits could be less exuberant, resulting in less competition between
plant parts and more flexibility in harvesting schedules. Rylski (3), when
studying the effects of temperature and light on the tendency to parthenocarpic
fruit set of two summer squashes, detected a strong difference between them.
She also confirmed (4) earlier observations (1,2) on the positive effect of

low night temperature. This low night temperature being recommended for glass-
house production in the Netherlands, we decided to take a practical approach
by screening a collection of cultivars for parthenocarpic fruit development
when grown at low night temperature. This report gives results of one such
trial involving 19 cultivars in the spring of 1981.

The plants were grown at 75 cm distance in rows 150 cm apart in an insect-
proof Venlo-type glasshouse. bSeeds were sown February 13, planting was March
5. Temperature was set at 17 C D / 10 C N. Five plants of each cultivar were
randomly arranged in 3, 4, or 5 repititions. Biweekly harvests of partheno-
carpic fruits started April 13 and were terminated May 1l. Individual male and
female flowers were counted from March 31 until April 17, and all fruits of

all 8 harvests were counted, weighed, and classified for quality. Only normal-
shaped, regular-sized fruits were assigned to quality class 1. All partly de-
veloped fruits (with e.g. tapering ends) were placed in lower quality classes.
Many of these fruits suffered from blossom-end rot, initiated by rotting of

the non-dehisced flower. From the number of fruits per plant in the earliest
harvests (until April 24) and the mean number of female flowers per plant un-
til April 17, the percentage early parthenocarpic fruit set was calculated

(see Table 1).

Clear differences in parthenocarpic fruit yield are evident from the table,

in the earliest harvest as well as for the combined first four weeks of har-
vest. Only three cvs. yielded three fruits or more per plant. Only four

cvs. attained more than 1000 grams of total fruit weight per plant. Most
parthenocarpic cvs. are in the early and medium maturity groups. The percen-
tage first quality fruits was not correlated with the degree of parthenocarpy.
'‘Black Jack, DG-4, 'Baroz' and 605 produced a good share of first quality fruits.
DG-4 and 'Black Jack'had the highest actual yield of such fruits.

The ranking of cultivars according to parthenocarpic fruit set in this trial
corresponded quite well with that from a similar trial in 1980. In that ex-
periment cv. Dark Green Zucchini (by Otis Twilley Seeds Co.) stood out because
of high yields of first quality fruits. Several plants of this cv. were
selfed, but only one line, DG-4 could be included in the present trial. Un-
fortunately the original cv. could not be planted because of lack of seed.
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lThé outstanding yield of the line testifies to the hereditary basis of the

“haracter which can apparently be fixed.

This holds promise for breeding of

zucchini squash with increased parthenocarpic fruit set in glasshouses. We

i % |
.

3. Rylski, I.
! mer squash (Cucumis pepo L.).

4. Rylski, I.
| grown under low temperature conditions.
Congr., Warszawa, Vol. III:

cannot involve ourselves in such a program at the Institute.
of the line DG-4 and related materials are available to interested breeders.

1. Nitsch, J.P., E.B. Kurtz, J.L. Liverman and F.W. Went, 1952.
ment of sex expression in cucurbit flowers.

‘Globerson, D.
squash (Cucumis pepo) in Israel.

1974,

1974.
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Héble 1. Parthenocarpic fruit set per plant of zucchini squash cultivars.

#ultivar Fruit Fruits set until 24-4-81 Fruit set until 11-5-81
group) type* Yield Percent
(early) class 1
505 d. 0.7 2,6 944 52
DG-4 d. 1.8 4.1 1420 66
Poseidon d. 0.9 3.6 1391 33
3aroz 1. 0.4 4 2.2 588 54
Socozelle 1. 0.7 27 3.0 1101 43
(medium)
Black Jack d. 0.1 9 2.6 1011 77
amant d. 0.4 8 1.7 371 17
Storr's Green d. 0.1 4 1.1 398 27
Burpee Hybrid d. 0.1 3 0.5 182 75
Elite d. 0.3 8 0.8 424 58
F rdhook d. 0 0 1.3 629 69
Clarita 1. 0.2 3 1.1 326 71
Greyzini 1. 0.1 3 0.7 240 55
Bassar 1. 0.1 1 2.0 373 13
rba 1. 0.1 3 0.6 257 88
ﬁlate)
Anbassador d. 0 0 1.2 365 19
Aristocrat d. 0 0 0.3 45 60
Gourmet Globe r. 0 0 0.2 59 33
White Bush w. 0 0 0.1 7 0

*
d. = dark green, 1. = light green, r.

round, w.
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23. Sources of Resistance or Tolerance to Viruses in Accessions of
Cucurbita maxima

Provvidenti, R., New York State Agricultural Experiment Station, Cornell
University, Geneva, New York 14456

Sources of resistance to cucumber mosaic virus (CMV) and watermelon mosaic virus
2 (WMV-2), and tolerance to watermelon mosaic virus 1 (WMV-1l) were recently
found in three foreign accessions of Cucurbita maxima.

Resistance to CMV. A single plant selection of PI 234608 (cv. Queensland Blue
from Johannesburg, South Africa) appears to possess an adequate level of resis-
tance to isolates of this virus. Following foliar inoculation, plants reacted
with chlorotic spots which turned necrotic, involving the entire leaf area.

The virus, however, failed to move systemically and this condition persisted
after 3 to 6 subsequent inoculations. Under field conditions, the progeny of
234608-1 remained unaffected by CMV, whereas most of the plants of other culti-
vars of C. maxima developed mosaic and foliar distortion. However, during late
autumn and early winter, plants of 234608-1 inoculated with CMV at the coty-
ledonary stage tended to develop severe mosaic and stunting. This shift toward
susceptibility could be attributed primarily to reduced light intensity and/or
quality, since temperature was adequately controlled.

Resistance in 'Queensland Blue' to CMV had been reported by Greber (1) from
Queensland, Australia, where this cultivar is the most commonly grown 'pumpkin',
Two lines of it were recently obtained from Greber, but they yielded mostly
susceptible plants when inoculated with our isolates of CMV. Those few plants
which appeared to be free of systemic infection segregated for susceptible and
resistant individuals in the next generation. In Queensland, this cultivar is
affected by WMV-1 and WMV-2 (1). Our field and greenhouse tests have confirmed
its susceptibility to these two viruses and to others such as squash mosaic
virus (SqMV) and tomato ringspot virus (TmRSV), which occurs in New York State.

Resistance in plants of 234608-1 to CMV requires further field evaluation,
particularly under the pressure of severe CMV epidemics.

'Queensland Blue' is a very productive cultivar with round and ribbed fruits
which have gray-blue skin and thick, dark orange flesh.

Tolerance to WMV-1. A single plant selection of the cultivar Zapallito Redondo,
from Uruguay, has been determined to have a good level of tolerance to isolates
of this virus from New York, Florida, Virginia, and Hawaii. Inoculated plants
responded with scattered, small, chlorotic spots involving 2 to 5 leaves;
subsequent growth was free of symptoms. Plants remained vigorous and productive.
This selection of 'Zapallito Redondo' (ZR-1) is susceptible to CMV, WMV-2, SqMV,
and TmRSV.

Plants of ZR-1 have bush habit; fruits are small (about 15 cm in diameter) with
green skin and yellow flesh.

Resistance to WMV-2. A single plant of PI 419081 (cv. Pai Yu) (White Jade) from
China was selected because it was free of symptoms when an epidemic of WMV-2
affected all other plants of domestic and foreign accessions of C. maxima at the
Northeast Regional Plant Introduction Station, Geneva, NY, in 1978.
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In field trials in subsequent years, the progeny of 419081-1 has remained free

of symptoms of WMV-2. Similar results have been obtained in greenhouse tests
uging isolates of this virus from New York, Florida, California, and China,
Haowever, recovery tests have revealed a low level of symptomless infection
confined to the inoculated leaves. In late autumn and early winter tests, plants
oq 419081-1 tended to develop scattered, systemic, chlorotic spots, some ring-
like, on 1 to 4 leaves, with further growth free of symptoms.

|

Plants of 41908l1-1 have a vine habit and produce medium to large fruits with

!

w’ite skin and light orange flesh. No resistance to other viruses was found
this selection or in the parent, PI 419081.

During the summer of 1981, plants of 234608-1, ZR-1, and 41908l-1 were crossed
with each other and with those of cvs. Buttercup and Emerald, both accessions

off C. maxima. The F; and relative parents will be evaluated under greenhouse
field conditions in 1982.

Although resistance to viruses had been found in feral Cucurbita spp. (2),

our findings provide additional sources of resistance to CMV and WMV-2, and
tollerance to WMV-l in cultivated accessions of C. maxima,
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24, On the Silvery-Leaf Trait in Cucurbita Eepo L,
\
Shifriss, 0., Department of Horticulture and Forestry, Cook College, Rutgers
University, New Brunswick, NJ 08903.

Recent observations and breeding data suggest that there exists a silvery-leaf
(SL) trait whose expression is subject ot marked genetic and non-genetic varia-
tions, that the genetic variants include M/M for mottled leaves (2) and n/m for
non-mottled leaves, and that modifier genes greatly affect the SL expression

of gene M.

There are at least five true-breeding SL variants and their phenotypes, desig-
nated by symbols SL-1 and SL-5, are described in Table 1. The SL-1 phenotype
is represented by 'Jersey Golden Acorn' (JGA) and some other cultivars. For
example, 'Early Prolific Straightneck', m/m (2), which superficially appears
to have "uniform green leaves" (2), actually exhibits the SL-1 phenotype upon
closer examination.

The SL-5 phenotype is represented by NJ260 whose origin is known (4). A cross
was made between JGA (SL-1) and NJ260 (SL-5). The Fl was of the SL-3 phenotype
(Table 1). The F, consisted of 686 mottled plants, which varied w1dely in their
SL expression, and 213 non-mottled plants of the SL-1 phenotype, X2 (3:1) = 0.82,
P = 0.50-0.25. Of the 686 mottled segregates only three resembled the NJ260
parent (SL-5), a frequency of about 0.3% (3/899) based on the entire Fp. The
backcross, F, (SL-3) x JGA (SL-1), consisted of 204 mottled plants, which did
not include a single individualzof the SL-5 phenotype, and 228 non-mottled
plants of the SL-1 phenotype, X~ (1:1) = 1,33, P = 0.75-0.50. A new true-
breeding line of pheontype SL-4 (Table 1) was developed through selection in

the F, and subsequent inbred generations. The great diversity among the mottled
segregates in the F, leads me to believe that other true-breeding lines of new
SL phenotypes could have been developed from this cross.

The available evidence is compatible with the hypothesis that modifier genes,
acting separately or in concert, extend and/or intemsify the SL expression of
M. The SL-5 phenotype of NJ260 is probably conditioned by M/M and effective
Wextenders" and "intensifiers"; the true-breeding variant of SL-4 phenotype

is probably conditioned by M/M and some "extenders" but few, if any, "intensi-
fiers"; and the SL-3 phenotype of 'Caserta' is probably conditioned by M/M and
effective "intensifiers'". The genetic constitutions of SL-1 and SL-2 are some-
what less certain. The SL-l phenotype of JGA, m/m, could be conditioned either
by modifiers of M which have small silvery effects of their own or by a very
low silvery expression of m. The SL-2 phenotype of 'Fordhook Zucchini' could
be conditioned either by H7M and modifiers which delay and attenuate the expres-
sion of M or by weak M alleles.

Scarchuk and Lent (3) discovered that the palisade cells in the silvery areas

of a mottled leaf are not in close contact either with the epidermis or with
one another, thus creating air spaces. And they believed that these air spaces
are responsible for the SL expression. Giving a genetic predisposition for a
breakdown in intercellular cohesion, it is evident that cells located near

leaf veins are more vulnerable to this phenomenon than other cells. There are
other non-genetic factors which affect the SL expression, including fluctuations
in rate of plant growth.
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For several years, NJ260 appeared to be free of virus infection under field
c;nditions in New Brunswick., It occurred to me that the silvery appearance

of this line may function in a way analogous to that of aluminum mulch which
repels aphids and, thus, lowers the incidence of virus diseases (4). 1If

light which contains a relatively high proportion of short waves repels aphids
(Lee reference 1 for literature review), then the reflected light from silvery
leaves might contain a higher proportion of short waves than the reflected
light from non-silvery leaves. A preliminary test by Dr. Ron Prokopy (personal

unication) confirmed this expectation.

If| the correlation between high SL expression and low incidence of aphid-

t' nsmitted virus dieases is valid, it should be worthwhile to further explore
tpe nature of this correlation and its value not only in Cucurbita but also in
oTher cultivated genera such as Pisum and Phaseolus.
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Table 1. Description, symbols and examples of true-breeding variants of the silvery leaf trait (SL) in
Cucurbita pepo .

Examples of
2 Symbols of True-breeding
Description of Silvery-Leaf Variants Phenotypes Representatives

A. Plants bearing non-mottled leaves, E/E?

l, Leaves exhibit narrow, often inconspicuous, silvery
lines along both flanks of veins. This is a weak
phenotype and its onset occurs early in plant
development. SL-1 'Jersey Golden Acorn' (JGA)

B. Plants bearing mottled leaves quiy

2. Leaves exhibit relatively large, but sparsely-
distributed, silvery patches in axils of veins,
This is a weak phenotype and its onset occurs
late in plant development, SL-2 'Fordhook Zucchini'

3. Leaves exhibit relatively large and abundantly-
distributed silvery patches in axils of veins,
This is a strong pheontype and its onset occurs
early in plant development. SL-3 'Caserta’

4, Lightly-mottled leaves are observed occasionally,
but the light silvery expression ofetn extends over A recently-developed inbred
the entire leaf surface, This is a weak phenotype from a cross between JGA
and its onset occurs early in development. SL-4 (SL-1) and NJ260 (SL-5)

5. Mottled leaves are observed occasionally, but
usually the leaves are uniformly silvery. This
is a strong phenotype and its onset occurs very
early in plant development.

Z The phenotypes of these variants are greatly affected by non-genetic fluctuations. The '"strong" phenotypes
are more intense in expression and more persistant during plant development than the "weak" ones,

y Tentative or incomplete genotype.



25. Comparison of Seed Coat Development and Composition in Normal and
Hull-less Strains of Pumpkin (Cucurbita pepo L.)

Stuart, S. G. and J. B. Loy, University of New Hampshire, Durham, NH 03824

Pu pkin seeds normally develop a well-defined, five-zoned seed coat or

testa (1) by ten to fifteen days post-anthesis (2). 1In 1934, Tschermak-
Seysenegg reported a 'naked-seeded'or hull-less mutant in pumpkin which did
not develop a distinctly organized testa. All seed coat tissue layers are
present in the hull-less phenotype, however, all layers collapse during tissue
desiccation of mature seeds. Early investigators attributed tissue collapse
a failure of mutant cell walls to lignify during seed coat development

I14) . Celluloses and non-cellulosic polysaccharides comprise a substantial
proportion of the seed coat of Cucurbita pepo (5). Therefore, it appeared
.relevant to compare more critically by biochemical and histochemical analyses,
seed coat composition of hull-less mutant and normal seeds of C. pepo.

lyses of seed coat composition of two normal strains, cvs. 'Small

Sugar' and 'Jack O'Lantern', and two hull-less mutant strains, cvs. 'Tricky
Jagk' and '293A', of pumpkin revealed a marked reduction of lignin, structural
polysaccharides and protein, and increased amounts of ethanol-soluble sub-
st?nces and lipids in hull-less cultivars compared to normal cultivars (Table
1) Testae from hull-less seeds weighed roughly 57 percent less than those

fragm seeds of the normal strains.

Table 1. Seed coat composition (mg/testa) of mature desiccated seeds of
‘ normal and hull-less strains of C. pepo.

! Normal Strain Mutant Strain

; 'Small 'Jack O' 'Tricky
Coﬂponent Sugar' Lantern' Jack' '293A°
1.1 0.9 2.0 1.7
0.3 0.7 0.8 0.9
Lignin 5.6 5.0 1.0 0.3
PrJtein 4.0 3.8 1.8 1.8
Stiuctural
olyssccharides® 8.8 9.4 3.4 2.9
TOTAL 19.8 19.8 9.0 8.1
a |

This fraction includes cellulose, hemicelluloses and pectic polymers.

Hfjtochemical studies indicated a deficiency in secondary cell wall
devielopment in hull-less mutant testae as early as ten days post-anthesis.
Stakch granules, presumed to function as precursor molecules for cell wall
synthesis, were abundant in both mutant and normal testae early in
development.

We |suggest that the marked reduction in lignin in hull-less mutant testae
may| be a secondary phenomenon resulting from a deficiency in the polysaccharide
matrix which is a prerequisite for lignin formation.
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26. In vitro Culture of Embryos of Cucumis zeyheri Sond. (2n=24)

J
Cueters, J. B. M., Institute for Horticultural Plant Breeding, P.0. Box 16,
Wageningen The Netherlands; A. Khatun, Bangladesh Jute Research Institute,
Dacca-17, Bangladesh

Itihas been shown previously that embryos from the cross Cucumis zeyheri* (Gene
Bank no. 0181) x C. metuliferus (Gbn 1734) stopped growth during cotyledon
de'elopment and seeds with such embryos did not germinate. Embryo culture did
not result in the development of viable plants from these embryos (2, 3),
possibly because the medium was unsuitable, Trying various modifications of
th medium might be a next approach in the culture of these hybrid embryos.
Ho'ever we decided first to culture embryos of the maternal parent, because
this might reveal special culture requirements for the species and likely also
for the hybrid. Moreover, more general questions about the culture of non-

hyﬁrid embryos in the genus Cucumis still require answers (1).

EmFryos of various developmental stages from selfed C. zeyheri (2n=24) (Gbn 0181)
were incubated in 6 cm Petri dishes, each containing 3.5 ml of MS-medium
supplemented with casein hydrolysate (1 g/l), Difco Bacto agar (7.5 g/l), IAA

(0 01 mg/l), and various concentrations of sucrose (5, 20, 35, and 50 g/l) and
kinetin (0, 0.1, 1, and 10 mg/l), selected on the basis of previous experiments
(1). The cultures were kept under 16 h light (Philips TL 34, approx. 750 lux)
at|la temperature of 24.5 t 1,5°C.

Tahle 1 gives data on embryo development after 2% weeks of culture. At that

t ;e, the variation in development was maximal., Two main types of development

were present, viz. continuation of normal embryonic development (no chlorophyl

de elopment, organ proportions similar to those of in situ embryos) and preco-
Jus germination (cotyledon expansion, chlorophyl development root development

and}, ultimately, development of a growing point). The tendency of the embryos
Fontinue embryonic development gradually increased to a maximum in the late-
intermediate-stage and then decreased quickly during the mature-stage. In

addition this tendency increased with higher sucrose concentration, whereas

a Eth klnetin concentration counteracted it. Opposite to this, when precocious

germination occurred, the highest kinetin concentration of 10 mg/l inhibited
thel development of a growing point.

A lpnger period of culture gradually changed the reaction pattern. Most embryos
which started to develop embryonically switched from embryogenesis to germina-
tioh. The weaker the embryonic tendency, the earlier was this transition. All
the mature-stage embryos ultimately germinated and developed growing points.
The| same held true for the mid- and late-intermediate-stage embryos, except on

50’g/1 sucrose, where no growing points appeared,

Moet early-intermediate-stage embryos on 20 and 35 g/l sucrose also developed
complete plants ultimately, but 10 mg/l kinetin diminished their frequency.
Suérose at 50 g/l kept these embryos in the embryonic phase continuously. On

5 g/l sucrose these embryos grew weakly and showed starvation, probably because

of shortage of carbon.

|
I
'

* Formerly C. zeyheri (2n=24) was incorrectly named C. africanus L.f.(4).
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The frequency of immature-stage embryos which developed a growing point did not
increase after 2% weeks of culture. Reasons for this were the increasing
tendency for embryonic development on 50 g/l sucrose and the low survival and
weak growth on 5 and 20 g/l sucrose. At 35 g/l, the embryos seemed to need a
low to moderate content of cytokinin for the completion of the last steps in
embryo morphogenesis.

The results of the present experiments show that it is possible to get 100 per-
cent plant formation with C. zeyheri (2n=24) embryos from the beginning of the
intermediate-stage onwards. As far as nutrient components of the medium are
concerned, we expect that the present procedure will be suitable for the culture
of the hybrid embryos of C. zeyheri (2n=24) x C. metuliferus, which should reach
at least the intermedlate-stage as judged from their ultimate size in situ of
1-1.5mm (2).
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Table 1. In vitro development of embryos of Cucumis zeyheri (2n=24) after excision at various stages and
o ___. _culture for 2% weeks with different—sucrose-and—kinetin-—concentrationss -
Developmental Stage and Size (mm) of the Embryos at Excision
Immature Intermediate Mature
Sucrose Kinetin 1
(/1) (mg/1) early late
& (globular) (heart) early mid late early late
0.07-0.1 0.3-0.4 0.8-1.2 1.2-1.8 2-2.5 3.2-3.5 4.6-5.0 5.5-6.0 5.5-6.0
5 0.0 d d d-g gt gt e e-g gt gttt
0.1 d d d-gt gt gttt e e-gt gt g+
o 1.0 d d g gtt gtt e-g gt gtt gttt
Q 10.0 d d g 8 g e-g 8 g gttt
=20 0.0 d d gt g+t g+t e e e g+
o 0.1 d d-gt gt gtt gttt e e e g+t
a 1.0 d gt g+t g++ g+++ e e-g e-g+ gH++
9 10.0 d g g 8 gt e-g e-gtt gttt g+t
N
35 0.0 g g e-gt e-g e e e e e-gt
0.1 gtt+ gt gt+ e-g e e e e gt
1.0 gt gtt gH+t gt e-gt+t+ e e e gt+
10.0 8 g g g gt e e e~gt gt
50 0.0 e e e e e e e e e-g
0.1 e-gt e-g e e e e e e e-g
1.0 e-gt+ e-gt e e e e e e e-g+
10.0 g g e e e e e e e~g

= death or low rate of survival; e =
germination; +, ++, and +++ =

continuation of normal embryonic development; g = precocious
0-33, 33-67, and 67-100 percent of growing point development, respectively,
The number of embryos per treatment was 6, 12 or 18,



27. Inheritance of Resistance to Cucumber Green Mottle Mosaic Virus (Cgm)
in Cucumis anguria L.

Nijs, A. P. M. den, Institute for Horticultural Plant Breeding, P. O. Box 16,
Wageningen, The Netherlands.

Cucumber green mottle mosaic virus (Cgm), first described by Ainsworth 1),
causes significant losses in the glasshouse culture of cucumbers in Western
Europe and Japan (3, 5). Strict phytosanitary measures are necessary to
minimize the damage. Symptomless carriers have been found among cucumber
varieties of Asiatic origin, but the reduction in yield after inoculation was
similar to that in susceptible varieties (5). No resistance has been observed
within C. sativus L., but several wild Cucumis species of African origin
proved to be resistant (6). One of these, C. anguria L. has also some resis-
tance to root knot nematodes and bean spider mites (6).

Attempts to cross C. anguria, the West Indian Gherkin, withreither cucumber or
melon have thus far failed (2, 4, 6). Nevertheless, there appears to be a
possibility that some kind of hybridization, be it conventional or novel, can

be achieved beteeen C. sativus and C. anguria. Therefore, it seemed appropriate
to reveal the genetics of the resistance to Cgm in the latter species.

Since no susceptible segregants were identified in any of the 14 accessions of
C. anguria in our collection, outcrosses to the related susceptible species

C. myriocarpus Naud. were made to produce segregating progenies for genetic
analysis. The crosses and analysis of resulting progenies are in Table 1.

The initial cross was only successful when anguria was the female present,
whereas in the reciprocal, pollen tubes are arrested in the upper part of the
style (4). The resulting hybrids were vigorous and reasonably self-fertile,
Crosses with subspecies longipes of C. anguria as maternal parent were more
difficult, and the Fl plants sparingly self-fertile, so for this amalysis only
C. anguria ssp. anguria was used. All seedlings were tested by rubbing the
cotyledons with a suspension of the virus with carborundum, which has proved

a fully effective technique for infection, Since symptoms of the virus infec-
tion are sometimes hard to distinguish in C. myriocarpus, sap of all symptom-
less individuals was applied to tested plants of a cucumber line with clear
symptoms for ultimate classification.

The segregations listed in Table 1 are combined data of different families which
behaved in similar fashion. Despite the fact that distorted gene segregations
could be expected because of the interspecific nature of the cross, the data
clearly fit a monogenic inheritance pattern., Therefore, I conclude that one
dominant gene confers resistance to Cgm in C. anguria. Following the guidelines
adopted by the CGC, I propose to designate this gene Cucumber green mottle
mosaic virus resistance, symbol Cgm.

This is to my knowledge the first validly described gene in C. anguria., Earlier
Meeuse (7) referred to the dominant gene for bitterness in subspecies longipes,
in part on unpublished segregation data by Rehm. A similar genetical analysis,
as presented above, was also attempted with Cgm resistant C. zeyheri Sond.

(2x), but, until now, segregations have been inconclusive. It is also yet to

be established whether the resistances in both species are identical or not.
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Tﬁble 1, Distribution of plants and chi-square analysis of resistance in Cgm
in crosses between C. anguria and C. myriocarpus

Number of Plants

i
|
j Number of Tested
T }e of Cross Families Susceptibile Resistant Ratio p-value
(fJx m) 4 0 42 0:1
(a|x m) @ 3 11 37 1:3 0.75
(@ xm))]@n 1 40 0:1
[(Bxm]®a 1 9 0:1
(allx m) ®E 1 2 11 1:3 0.42
(a}x m) m 2 44 47 1:1 0.73
(@ x mn] @ 2 2 9 1:3 0.53
{(a x mm] m 2 24 24 1:1 1.00
(alix m) a 5 0 56 0:1
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28. Rectification of the Names of Certain Accessions of the IVT-Cucumis
Collection

Varekamp, H. Q., D. L. Visser and A. P. M. den Nijs, Institute for Horticultural
Plant Breeding (IVT), P. O. Box 16, Wageningen, The Netherlands.

During last summer we were fortunate enough to have the assistance of the Royal
Botanic Gardens at Kew to check the taxonomic determinations of our Cucumis
species collection. We found this necessary because doubts existed about the
correct name for certain accessions used in breeding experiments. It concerns
our conception of C. africanus L.f., which has led to confusion with certain

forms of C. zezheri Sond. owing to the variable fruit indumentum of the latter.
Accession numbers that were determined by us as C. africanus invariably appeared
to be the diploid form of C. zeyheri. All the other accessions of our collection,
that had in the past been determined as C. zehyeri, were found to be tetraploid
forms of this species, It has, therefore been necessary to rename all the

former C. africanus accessions as C. zeyheri Sond. 2X (2n = 24), while the tetra-
ploid C. zezheri accessions will be designated as C. zeyheri Sond. 4X (2n = 48).
These two levels of ploidy were also distinguished by Dane, et. al. (1). The

two forms show consistant morphological differences in the size and the indumentum
of the fruits. The corrections for the accessions involved are given in Table

1. It follows that it will be necessary to change in previous reports of the
IVT-Cucumis working group the name C. africanus L.f. into C. zeyheri Sond.

These reports are listed in Table 2,

Meanwhile, further studies of our collection have turned up at least three acces-
sions that correspond in the morphology of their fruits with the holotype of

C. africanus L.f, cited by Jeffrey (3), which was examined in the Paris herbarium
and also with specimens of this species in the Kew Harbarium that were annotated
by Jeffrey. Unfortunately, we have been unable to procure seeds of PI 282 440,
the C. africanus for which Deakin, et. al. (2), gave a description and a figure
of the fruit,

We are indebted to the Royal Botanic Gardens at Kew for the loan of reference
material of Cucumis specimens and to C. Jeffrey for generously putting his
profound knowledge of the genus at our disposal.
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ijle 1. Accessions of L. zeyheri Sond. in the IVT Cucumis Species Collection

IVT Genebank nr. Chrom. nr. Origin

0162 24 Glasshouse Crops Research Institute,
Littlehampton, U.K,

0181 24 H.B.2, Montpellier or Nancy, France
-0330 24 H.B., Coimbra, Portugal
1750 24 ZGK, Gatersleben, D.D.R.
1773 24 H.B., Izmir, Turkey
1780 24 H.B., Basel, Switzerland
1785 24 PI 203 974
1786 24 PI 274 036
1787 24 PI 299 569
1835 24 H.B., Salisbury, Zimbabwe
1969 24 H.B., Izmir, Turkey

i 2064 24 H.B., Salisbury, Zimbabwe
2065 24 Vavilov Institute, Leningrad, U.S.S.R.
2074 24 Vavilov Institute, Leningrad, U,S.S.R.
2148 24 H.B., Kosice, U.S.S.R.
1053 48 PI 299 572
1807 48 PI 299 570
1809 48 PI 409 732

Z H.B. = Hortus Botanicas

Table 2. List of reports with accessions of C. africanus L.f. which must be

considered C. zeyheri Sond. 2x

Cugters, J. B. M. 1980. Proc. Eucarpia Meeting, Wageningen :50-35.

. 1981. Cucurbit Genetics Coop. Rpt. 4:48-49.

and G. J. van Ee. 198l. Cucurbit Genetics Coop. Rpt. 3:50-51,

, A, P, M, den Nijs and A, W, Riepma. 1981, Cucurbit Genetics

} Coop. Rpt. 4:50-53.

Kho, Y. O., A, P. M. den Nijs and J. Franken, 1980. Cucurbit Genetics Coop.

| Rpt. 3:52-54,
| . 1980. Euphytica 29:661-672.

Ni

| 3:55-59.

» A, P, M, den, J. B, M, Custers and A. J. Kooistra. 1980. Cucurbit Gene-
tics Coop. Rpt. 3:60-62,

and E. Oost. 1980. Euphytica 29:267-271.

Lee\:wen, L. van and A. P, M. den Nijs. 1980. Cucurbit Genetics Coop. Rpt.

s D. L. Visser and J. B. M. Custers. 1981. Cucurbit Genetics

Vi

Coop. Rpt. 4:58~60.

Oojt, E. and A. P. M, den Nijs. 1979. Cucurbit Genetics Coop. Rpt. 2:43-44,

er, D. L., L. van Leeuwen and Y. 0. Kho. 1980. Proc. Eucarpia Meeting,

Wageningen :44-49,
J and A. P. M, den Nijs. 1980. Cucurbit Genetics Coop. Rpt.
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VI. Special Report =~ Cucurbit Gene List Committee

Update of Cucurbit Gene List and Nomenclature Rules

In| order to prevent confusion when genes of one species are transferred to
a#:therispecies, it is recommended that the same symbol not be used for
different genes of compatible species. Interspecific crosses are being
increasingly used, particularly in squash breeding programs. Therefore,

tﬂg Cucurbit Gene List Committee proposes that the following rule be adopted
t4 supplement previously published (HortScience 11:554-568, 1976) rules

for nomenclature of cucurbit genes.

The same symbol shall not be used for nonallelic genes of different
i Cucurbita species. Allelic genes of compatible species are
} designated with the same symbol for the locus.

Ligts of known genes for the Cucurbitaceae have been published in HortScience
113554-568, 1976, and Cucurbit Genetics Coop. Report 2:49-53, 1979. Since
then, new genes have been reported in the literature, and some omissions of
thi previous lists have come to our attention. Following is a list of these

genes:
|
{| Kind of Gene Symbol
?ucurbitaceae Preferred Synonym Character Reference
| A
Citirullus lanatus Ar-2 Anthracnose race 2 20
resistance
*
Fo Dominant gene for 11
resistance to race 1
of Fusarium oxysporum
Cucumis anguria Cgm Cucumber green mottle 13
| resistance
Cucumis melo Fn Flaccida necrosis. 14, 16
' Resistance to muskmelon
yellow stunt virus
nsv necrotic spot virus 2
resistance
Pa Pale green foliage 9
v=2 virescent-2 5
Vat Virus aphid transmission 14
resistance
Wmv Watermelon mosaic virus-1 21
resistance
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Kind of Gene Symbol

Cucurbitaceae Preferred Synonym Character Reference
Cucumis sativus ap apetalous male sterile 8
bu bush; shortened 15
internodes
d_vl._* dl divided leaf 12
1h long hypocotyl 17
mp multi-pistillate; several 10

pistillate flowers per
node, recessive to single
pistillate flower per node

ro rosette; short internodes, 19
muskmelon-like leaves

Cucurbita species G - (a,m) Gynoecious sex expression 3, 7
in C. foetidissima

Gb Green band on inner side 4
of base of petal; dominant
to no band in C. pepo

(1

intensifier of the cr gene 18
for cream flowers; derived
from C. okeechobeensis

I-T Inhibitor of the T gene 1
for trifluralin resistance
in C. moschata

1 lobed leaves of C. maxima 6

Trifluralin resistance in 1
L. moschata; dominant to
susceptibility to the
herbicide; modified by I-T

* :
Yop Yellow green placenta; 4
dominant to yellow
placental color in C. pepo

Proposed new gene symbol
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10.!

11.

12,

13.

14,

15,
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Injorder to prevent using the same symbol for two different genes, researchers
are urged to consult this and the two previous gene lists before publishing a

symbol for a new gene.

Any questions concerning correct gene nomenclature may

be|directed to the gene list committee:

Cucumber:

gggkmelon£

Eggermelon:

Cucurbita spp.:

Otﬁér Genera:

|

Cucurbit Gene List Committee

T. C. Wehner, Department of Horticultural Science
North Carolina State University
Raleigh, NC 27650

J. D. McCreight, U, S. Department of Agriculture
: P. 0. Box 5098
i Salinas, CA 93915

I W. R. Henderson, Department of Horticultural Science
North Carolina State University
L Raleigh, NC 27650

C. A. John, A, L. Castle, Inc.
! 24401 SW 197th Avenue
j Homestead, FL 33031

R. W. Robinson, Department of Seed & Vegetable Sciences
New York State Agricultural Experiment Station
Geneva, NY 14456
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COVENANT AND
BY-LAWS OF THE

CUCURBIT GENETICS COOPERATIVE

ARTICLE I. Organization and Purposes

The Cucurbit Genetics Cooperative is an informal, unincorporated
scientific society (hereinafter designated 'CGC") organized without capital
stock and intended not for business or profit but for the advancement of
science and education in the field of genetics of cucurbits (Family:
Cucurbitaceae). Its purposes include the following: to serve as a clearing
house for scientists of the world interested in the genetics and breeding of
curcurbits, to serve as a medium of exchange for information and materials of
mutual interest, to assist in the publication of studies in the aforementioned
field, and to accept and administer funds for the purposes indicated.

ARTICLE II. Membership and Dues

The membership of the CGC shall consist solely of active members; an
active member is defined as any person who is actively interested in genetics
and breeding of cucurbits and who pays biennial dues. Memberships are
arranged by correspondence with the Chairman of the Coordinating Committee.

The amount of biennial dues shall be proposed by the Coordinating
Committee and fixed, subject to approval at the Annual Meeting of the CGC. |
The amount of biennial dues shall remain constant until such time that the
Coordinating Committee estimates that a change is necessary in order to
compensate for a fund balance deemed excessive or inadequate to meet costs of
the CGC.

Members who fail to pay their current biennial dues within the first six
months of the biennium are dropped from active membership. Such members may
be reinstated upon payment of the respective dues. ’

ARTICLE III. Committees

1. The Coordinating Committee shall govern policies and activities of
the CGC. It shall consist of six members elected in order to represent areas
of interest and importance in the field. The Coordinating Committee shall
select its Chairman, who shall serve as a spokesman of the CGC, as well as its
Secretary and Treasurer.

Approvals: QM— : ﬁ&FM‘W\
7 W. Bemis J. Norton R. W. Robinson

PR Merlioter

W. R. Henderson M. L. Robbins R . wer
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Approv

‘ 2, The Gene List Committee, consisting of five members, shall be

re ponsible for formulating rules regulating the naming and symbolizing of
genes, chromosomal alterations, or other hereditary modifications of the
cucurbits., It shall record all newly reported mutations and periodically

re ort lists of them in the Report of the CGC. It shall keep a record of all
in ormation pertaining to cucurbit linkages and periodically issue revised

1% kage maps in the Report of the CGC. Each committee member shall bhe
responsible for genes and linkages of one of the following groups: cucumber,
Cugurbita sp., muskmelon, watermelon, and other genera and species.

3. Other committees may be selected by the Coordinating Committee as the
nefd for fulfilling other functions arises.

TICLE IV. Election and Appointment of Committees

1. The Chairman will serve an indefinite term while other members of the
|rdinating Committee shall be elected for ten-year terms, replacement of a
single retiring member taking place every other year. Election of a new member
shlll take place as follows: A Nominating Committee of three members shall be
appointed by the Coordinating Committee. The aforesaid Nominating Committee

sh 11 nominate candidates for an anticipated opening on the Coordinating

Committee, the number of nominees being at their discretion. The nominations
sh 11 be announced and election held by open ballot at the Annual Meeting of
the CGC. The nominee receiving the highest number of votes shall be declared

eléected. The newly elected member shall take office immediately.

In the event of death or retirement of a member of the Coordinating
Committee before the expiration of his/her term, he/she shall be replaced by
an}appointee of the Coordinating Committee.

i Members of other committees shall be appointed by the Coordinating
o mmittee.

ARTICLE V. Publications

1. One of the primary functions of the CGC shall be to issue an Annual
Report each year. The Annual Report shall contain sections in which research
Qults and information concerning the exchange of stocks can be published.

It!lshall also contain the annual financial statement. Revised membership
1igts and other useful information shall be issued periodically. The Editor
11 be appointed by the Coordinating Committee and shall retain office for
ny years as the Coordinating Committee deems appropriate.

NN

W. Bemis J. Norton R. W. Robinson

78 4&9&:
W. R. Henderson M. L. Robbins R} L. Lower
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2., Payment of biennial dues shall entitle each member to a copy of the
Annual Report, newsletters, and any other duplicated information intended for
distribution to the membership. The aforementioned publications shall not be
sent to members who are in arrears in the payment of dues. Back numbers of
the Annual Report, available indefinitely, shall be sold to active members at
a rate determined by the Coordinating Committee.

ARTICLE VI. Meetings

An Annual Meeting shall be held at such time and place as determined by
the Coordinating Committee. Members shall be notified of time and place of
meetings by notices in the Annual Report or by notices mailed not less than
" one month prior to the meeting. A financial report and information on
enrollment of members shall be presented at the Annual Meeting. Other
business of the Annual Meeting may include topics of agenda selected by the
Coordinating Committee or any items that members may wish to present.

ARTICLE VII. Fiscal Year

The fiscal year of the CGC shall end on December 31,
ARTICLE VIII. Amendments

These By-Laws may be amended by simple majority of members voting by mail
ballot, provided a copy of the proposed amendments has been mailed to all the
active members of the CGC at least one month previous to the balloting dead-

line.

ARTICLE IX. General Prohibitions

Notwithstanding any provision of the By-Laws or any other document that
might be susceptible to a contrary interpretation:

1. The CGC shall be organized and operated exclusively for scientific
and educational purposes.

2. No part of the net earnings of the CGC shall or may under any
circumstances inure to the benefit of any individual.

3. No part of the activities of the CGC shall consist of carrying on
propaganda or otherwise attempting to influence legislation of any
political unit,

Approvals: M ; L{/

W. Bemis . Ij. Norton R. W. Robinson
W. R. Henderson M. L. Robbins . L. Lower
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5. The

6. The

(a)

(b)

(c)

(d)

(e)

(£)

-

publishing or distribution of statements), any political campaign
on behalf of a candidate for public office.

CGC shall not be organized or operated for profit.

CGC shall not:

lend any part of its income or corpus without the receipt
of adequate security and a reasonable rate of interest to;

pay any compensation in excess of a reasonable allowance
for salaries or other compensation for personal services
rendered to;

make any part of its services available on a preferential
basis to;

make any purchase of securities or any other property, for
more than adequate consideration in money's worth from;

sell any securities or other property for less than
adequate consideration in money or money's worth; or

engage in any other transactions which result in a
substantial diversion of income or corpus to any officer,
member of the Coordinating Committee, or substantial
contributor to the CGC,

The prohibitions contained in this subsection (6) do not mean to imply
hat the CGC may make such loans, payments, sales, or purchases to anyone
ellse, unless authority be given or implied by other provisions of the By-laws.

ARTICLE X. Distribution on Dissolution

W.

R

A

J. D. Norton
(Muskmelon)

Upon dissolution of the CGC, the Coordinating Committee shall distribute
the assets and accrued income to one or more scientific organizations as
determined by the Committee, but which organization or organizations shall
%ﬁet the limitations prescribed in sections 1-6 of Article IX.

W.h Ro o, AR focchoir”

Bemis W. R. Henderson

(Cucurbits sp.) (Watermelon)

2. Al

M. L. Robbins
{Cucumber)

R. w.

Robinson S L. Lower, Chairman

(Other genes and species)
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10'

11.

12.

13,
14,
15'

16.

17.

18.

MEMBERSHIP DIRECTORY

CUCURBIT GENETICS COOPERATIVE

Adams, Howard. Northrup, King and Co., Box 1406, Woodland, CA 95695
Adeniji, Adeoye A. P. O. Box 12465, Ibadan, Nigeria, West Africa

Ahsan, A. Shoaib. Serial Section, Library, Indian Agricultural Research
Institute, New Delhi 110012, India

Alexandrova, Maria. Institute for Vegetable Crops, ''Maritza" 32, Bresovsko
Shosse Plovdiv, Bulgaria

Angell, Fred. A. L. Castle, Inc., P, O, Box 279, Hollister, CA 95023

Baez, Maria Ines. 24 De Septiembre 1365, (4200) Santiago del Estero,
Republica, Argentina

Baggett, J. R, Oregon State University, Department of Horticulture,
Corvallis, OR 97331

Baker, L. R. Director, Vegetable Research, Asgrow Seed Co., 7171 Portage
Avenue, Kalamazoo, MI 49001

Balgooyen, Bruce. Northrup, King and Co., P. 0. Box 959, Minneapolis, MN
55440

Bemis, W. P, University of Arizona, Department of Plant Science, Tucson,
AZ 85721

Bhattarai, M. R. Pakhribas Agricultural Centre, c¢/o The British Embassy,
P. O. Box 106, Kathmandu (Nepal)

Bohn, G. W. 1094 Klish Way, Del Mar, CA 92014

Bowman, Richard. Vlasic Foods, Inc., West Bloomfield, MI 48033

Burkett, Al. PetoSeed Company, Inc., Route 4, Box 1255, Woodland, CA 95695

Carey, Edward E. 1103 West Dorner Drive, Urbana, IL 61801

Castellani, M. (Madame). Brentano's S.A., 37, Avenue de l'Opera, 75002
Paris, France

Central Library of Agricultural Science. Attn: A, Guratski, Periodicals
Dept., P. O. Box 12, Rehovot, 76 100, Israel

Chambliss, 0. L. Auburn UniQersity, Department of Horticulture, Auburn,
AL 36830
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19.

20.

21,

22.

23. ‘

24,

25.

26.

27.

28.

29.

30.

31.

32,

33.

34.

35.

36.

37.

Chermat, M. C. Vilmorin Documentation Center, La Menitre 49250 Beaufort

|en Vallee, France

Chung, Paul. PetoSeed Company, Inc., Rt. 4, Box 1255, Woodland, CA 95695
CIAPY. J. A. Arellano, Librarian, Unidad de Biblioteca y Documentacién,
Apartado Postal 1485-B, Mérida, Yuc., Mexico

Manhattan, KS 66506

Coyne, Dermot. University of Nebraska, Dept. of Horticulture, Lincoln,
NE 68583

Crall, J. C. University of Florida, Agricultural Research Center, P. 0. Box
388, Leesburg, FL 32748

|Custers, J. B. M., Institute for Horticultural Plant Breeding, P. O. Box 16,

Wageningen, The Netherlands

Ea Costa, Cyro Paulino. Universidade de S3o Paulo, Deportments de Genetics-

SALQ, 13.4000 Piracicaba, Cx. Postal 83, S. P. Brazil

de Kroon, R. J. Enza-Zaden, Postbus 7, Enkhuizen, The Netherlands

de Macedo, Alvaro Aurelio. Sementes Agroceres, S. A., Caixa Postal 58,

32.500-Betim~MG, Brazil

‘de Ponti, 0. M. B. Institute for Horticultural Plant Breeding, P. 0. Box
}16, Wageningen, The Netherlands

de Ruiter, A. C., Deruiterzonen Seed Company, Postbus 4, Bleiswijk, Holland

Del Monte Corporation. Attn: Ms. Dorothy Arthur, Librarian, P. O. Box 36,
San Leandro, CA 94577

Dumas de Vaulx, Roger. Centre de Recherches Agronomiques, Station
q'Amelioration des Plantes Maraicheres, Domaine Saint Maurice-84140

Montfavet, France
Dumlao, Rosa. Joseph Harris Company, Moreton Farm, Rochester, NY 14624
Eason, Gwen. 2401B Wesvill Court, Raleigh, NC 27607

Eenhuizen, P. Rijk Zwann, Zaudtellt En Zaadhandel B.V., Postbus 40,
ﬁe Lier, The Netherlands

Eigsti, ori. 17305, SR4, R.R. 1, Goshen, ID 46526

Elmstrom, Gary W. Agricultural Research Center, University of Florida,
P. 0. Box 388, Leesburg, FL 32748
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38.

39.

40.

41,

42.

43.

44,

45,

46.

47.

48.

49,

50,

51.

52.

53.

54.

35.

56.

Eyberg, Dorothy A. Assistant Plant Breeder, Asgrow Seed Company, P. O.
Box L, San Juan Bautista, CA 95045

Fanourakis, Nicholas. Dept. of Horticulture, University of Wisconsin,
Madison, WI 53706

Ferguson, Jane E. University of Illinois, Department of Entomology,
320 Morrill Hall, Urbana, IL 61801

Franchi, Gianni, Franchi S.p.A., via S. Bernardino, 120, 24100 Bergamo,
Italy

Gabelman, W. H. Dept. of Horticulture, Rm. 497, University of Wisconsin,
Madison, WI 53706

Gabert, Augie. Dessert Seed Co., Box 9008, Brooks, OR 97305

Galun, Esra. Weizmann Institute of Science, Dept. of Plant Genetics,
P. 0. Box 26, Rehovot, Israel

Gathman, Allen, University of Arizona, Department of Plant Sciences,
College of Agriculture, Tuecson, AZ 85721

George, B, F., Heinz, U.S.A., P, O. Box 57, Tracy, CA 95376

Giordano, Leonardo de Brito, SQS-309 Bloco I Apto. 304, Brasilia-D.F.
70.362 Brazil

Gnoux, J. P, Graines Gautier, Selectionneurs Producteurs Grainiers,
B. P, No. 1 - 13630, Eyragues, France

Gonon, Yves, Marsem—Agri., Mas de Rouzel, Route de Generac, 30000 Nimes,
France

Graham, John D, Webster Brook, Apt. 4, R. D. 2, Delhi, NY 13753

Graines Caillard. Attn: Pour le Directeur Général et P, 0., la Secretaire,
BP 30, Chem de Pouillé, 49130 Les Ponts de Ce, France

Granqvist, Britt, J, E, Ohlsens Enke A/S, Nymunkegaard, DK-2630 Taastrup,
Deamark

Groff, David. Asgrow Seed Co., R. D. 1, Bridgeton, NJ 08302

Gullick, Patrick. IBPGR, Food & Agriculture Organization of the United
Nations, Via delle Terme di Caracalla, 00100 Rome, Italy

Hagan, W. L. Del Monte Corp., Agricultural Research Center, P. 0. Box 36,
San Leandro, CA 94577

Hallard, Jacques et Ch, Les acacias - Rue du roi René 8, La Menitre,
49250 Beaufort-en-Vallee, France .
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57.
58.

59. |

60.

61.

62.

63,

64.

65. |

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Haventa Ltd. 910 Akademia na selskostopanskite nauki, Tzentralna
bibloiteka Periodika, Bul Dragan Tzankov, 6, Sofia, Bulgaria

Hawk, James A. University of Delaware, Agricultural Experiment Station,
Newark, DE 19711

Henderson, W. R. North Carolina State University, Dept. of Horticultural
Science, Raleigh, NC 27650

Herrington, Mark. Redlands Horticultural Research Station, Delancey

Street, Ormiston, Queensland 4163, Australia

Holland, N. S. North Dakota State University, Dept. of Horticulture and
Forestry, Fargo, ND 58102

Hollar, Larry A. Hollar & Co., Inc., P. O. Box 106, Rocky Ford, CO 81067
Holle, Miguel. Apt. Aereo 67-13; CIAT, Cali, Columbia
Holton, Melissa. NK & Company, Box 1406, Woodland, CA 95695

Hsiao, Chi-Hsiung, Taiwan Agricultural Research Institute, Taichung,
Taiwan R. 0. C.

Hung, Lih., #13, Alley 5, Lane 30, Chow-shan Road, Taipei, Taiwan 106, R.O.C.

Iezzoni, Amy, Michigan State University, Dept. of Horticulture, East

TLansing, MI 48824

Ignart, Frederic. Domaine de Mainet route de Beaumont, 26000 Valence,

| France

||Janssens, Marc. Isar-Rubona, B.P. 167 Butare/Rwanda, Africa

Jebari, H. Laboratory of Vegetable Crops, Republique Tunisienne, Ministrere
De L'Agriculture, INRAT, Avenue de 1l'Independence-Ariana, Tunis-Tunisie

‘John, Charles A. A. L. Castle, Inc., 24401 SW 197th Avenue, Homestead,

FL 33031

Johnson, Charles E. North Louisiana Experiment Station, Louisiana State

University, P, 0. Box 10, Calhoun, LA 71225

Kamimura, Shoji. Morioka Branch, Vegetable & Ornamental Crops Research

Station, Ministry of Agriculture & Forestry, Shimokuriyagawa, Morioka,

Japan 020-01

Karchi, Zvi. Division of Vegetable Crops, Ministry of Agriculture,
Agricultural Research Organization, Newe Ya'ar Experiment Station,

|P. O, Haifa, Israel

Kongpolprom, Waewchark. Agricultural Center of Northeast, T. Thapra,

Khonkaen, Thailand
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76.

77.

78.

79.

80.

81'

82.
83.

84.

85'

86.

87.

88.

89.
90.

91.

92.

93‘

94.

95.

Kosaka, Yashiro. Nihon Horticultural Production Institute, 207 Kamishiki,
Matsudo-shi, Chiba-ken, Japan

Laborde, Jose Antonio. Unidad De Evaluacion y Planeacion, Apartado
Postal No. 112, Celaya, GTO Mexico

Laterrot, Madame. Centre de Recherches Agronomiques, Station d'Amelioration
des Plantes Maraicheres, Domaine Saint Maurice-84140 Montfavet, France

Lee, Alex. Neuman Seed Company, P. O. Box 1530, El Centro, CA 92243

Lower, R. L. Dept. of Horticulture, Rm. 377, University of Wisconsin,
Madison, WI 53706

Loy, Brent. University of New Hampshire, Dept. of Plant Sciences, Durham
NH 03824

Lundin, Marianne. Weibullsholm, Box 520, S-261 24 Landskrona, Sweden
McCreight, J. D. USDA SEA/AR, P. O. Box 5098, Salinas, CA 93915

Meysing, Wilbert D. Sluis & Goort Seed Co., Pannevis Breeding Station,
Noordlierweg 14, 2678 LV De Lier, Holland

Milotay, Peter. 6000, Kecskemét, Pet¥fi, U.11l.1V.78, Hungary

Morelock, T. E. University of Arkansas, Dept. of Horticulture & Forestry,
Plant Science Building, Rm. 313, Fayetteville, AR 72701

Mott, R. L. North Carolina State University, Dept.‘of Botany, Raleigh,
NC 27650

Mundi-Prensa Libros, S. A. Subscription Dept., Castellé, 37, Apartado
1.223, Madrid-1l, Spain

Munger, H. M, Cornell University, 410 Bradfield Hall, Ithaca, NY 14853
Musser Seed Company. P. 0. Box 851, Ft. Collins, CO 80522

Mutschler, Martha A. Cornell University, Dept. of Plant Breeding &
Biometry, 252 Emerson Hall, Ithaca, NY 14853

Nagai, Hiroshi. Instituto Agronomico, Cx. Postal 28, 13.100-Campinas,
Sp. Brazil

New York State Experiment Station Library. Jordan Hall. Geneva, NY 14456

Newstrom, Linda. University of California, Dept. of Botany, Life Sciences
Building, Berkeley, CA 94720

Ng, Timothy J. University of Maryland, Dept. of Horticulture, College Park,
MD 20742 .
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96.
97.

98.

99‘
100.

101.

102.

103.

104. |

105.

106.

107.

108. |
109.

110.

111.
112.

113.

114.

Niego, Shlomo. Plant Genetics, The Weizmann Institute of Science, Rehovot,
Israel

Nijs, A. P. M. den. Institute for Horticultural Plant Breeding, P. 0.
Box 16, Wageningen, The Netherlands

Norton, J. D. Auburn University, Dept. of Horticulture, Auburn, AL 36830

0'Sullivan. Ministry of Agriculture and Food, Box 587, Simcoe, Ontario
N3Y 4N5 Canada

Owens, Ken. Department of Horticulture, University of Wisconsin, Madison,
WL 53706 '

| Paris, Harry. Agricultural Research Organization, Division of Vegetable

Crops, Newe Ya'ar Experiment Station, P. 0. Haifa, Israel

Parthasarathy, V. A. Scientist S-1 (Horticulture), ICAR Research Complex
for NEH Region, Schillong-793 003 (Nongrim Hills), India

Persson, Arnulf. Agricultural University of Norway, Dept. of Vegetable
Crops, P. 0. Box 22, 1432 Aas-NLH, Norway

Peterson, C. E. USDA, Dept. of Horticulture, University of Wisconsin,
Madison, WI 53706

PetoSeed Company, Inc., Rt. 4, Box 1255, Woodland, CA 95695

Pitrat, Michael. Centre de Recherches Agronomiques, Station d'Amelioration
des Plantes Maraicheres, Domaine Saint Maurice-84140 Montfavet, France

Poli, Virgil. Statiunea de Cercetari Legumicole, Isalnita-Craiova, Roumania

Poostchi, Iraj. Pahlavi University, Dept. of Agronomy, College of
Agriculture, Shiraz, Iran

l|Provvidenti, Rosario. Cornell University, New York State Agricultural

Experiment Station, Dept. of Plant Pathology, Ithaca, NY 14456
Pryke, Peter I. 8 Zander Avenue, Nunawading, Victoria 3131, Australia

Reed, Sandra M. Campbell Institute for Research and Technology, 2611
Branch Pike, Cinnaminson, NY 08077

Rhodes, A. M. University of Illinois, Vegetable Crops Building, Urbana,
IL 61801

Rhodes, William B. Edisto Experiment Station, P. 0. Box 247, Blackville,
SC 29817

Richens, R. H. Director, Commonwealth Bureau of Plant Breeding & Genetics,

Dept. of Applied Biology, Pembroke Street, Cambridge, CB2 3DX, England
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lls .

116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.

127.

128.

129.

130.
131.

132.

Risser, Georgette (Mademoiselle). Maitre de Recherches, Station
de'Amelioration des Plantes Maraicheres, INRA, Domaine Saint Maurice
84140, Montfavet-Avignon, France

Robbins, M. LeRon. Clemson Experiment Station, P. 0. Box 3158, Charleston,
SC 29407

Robinson, R. W. New York State Agricultural Experiment Station, P. O.
Box 462, Geneva, NY 14456

Rodriguez, Jose Pablo. 25 De Mayo 75, 2930-San Pedro, Buenos Aires,
Argentina

Rosemeyer, Martha. University of Arizona, Dept. of Plant Sciences,
Tucson, AZ 85721

Rudich, Jehoshua. Vegetable Crops Research, The Hebrew University of
Jerusalem, Faculty of Agriculture, P. 0. Box 12, Rehovot 76-100, Israel

Ruttencutter, Glen. Nestle Enterprises, Inc., Agricultural Research
Center, Read Road, Rt. 3, Janesville, WI 53545

Schaffer, Arthur. Rutgers State University-Cook College, Dept. of
Horticulture & Forestry, P. O. Box 231, New Brunswick, NJ 08903

Schroeder, R. H. FMC Corporation, Agricultural Chemical Division, P. O.
Box 2508, E1 Macero, CA 95618

Scott, John W. University of Florida, Dept. of Vegetable Crops,
Gainesville, FL 32611

Seshadri, V. S. 1Indian Agricultural Research Institute, Division of
Vegetable Crops & Floriculture, New Delhi-110012, India

Sharma, Govind C. Alabama A & M University, Dept. of Natural Resources,
Normal, AL 35762

Shattuck, Vernon. 825 North Tucson Avenue, Tucson, AZ 85716

Shifriss, Oved. Rutgers State University-Cook College, Dept. of Horticulture
& Forestry, News Brunswick, NJ 08903

Simon, Philipp W. 5125 Lake Mendota Drive, Madison, WI 53705

Societe Clause. Laboratoire-Pierre Garcon, Avenue L. Clause, 91220
Bretigny s/Orge, France

Staub, Jack E. Dept. of Horticulture, University of Wisconsin, Madison,
WL 53706

Stern, Joseph. Goldsmith Seeds, Inc., P. 0. Box 1349, Gilroy, CA 95020
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133,

134.

135.

136.

137.
138.
139.
140.
141.
142,

143,

144,

145,

146.

147.
148.
149.

150.

151.

152,

Takahashi, Osamu., Takii Plant Breeding & Experiment Station, Kosel, Koga,
Shiga 520-32, Japan

Tatlioglu, T. Institut fUr Angewandte Genetik, der Universitit Hannover,
Herrenhduser Str, 2, 3000 Hannover 21, West Germany

Taylor, A. D. Director of Research, Robson Seed Farms, One Seneca Circle,
Hall, NY 14463

Thomas, Claude E. USDA/SEA/AR, P. O. Box 267, Weslaco, TX 78596

Thompson, Paul G. Mississippi State University, Horticulture Department,

| 232 Dorman Ha., Mississippi State, MS 39762-5519

Tjeertes, P, Vegetable Research, Sluis en Groot, P. 0. Box 13, Enkhuizen,
The Netherlands

Tolla, Greg, Campbell Institute of Agricultural Research, Napoleon, OH
43545

Torrey, T. C. W. Atlee Burpee Co., 335 S. Briggs Road, Santa Paula, CA
93060

USDA. Mrs. Suzanne Socker, Technical Information Systems Selection and
Order Section, Rm. 112, National Agricultural Library Building, Beltsville,
MD 20705

Valentine, T. M. Keystone Seed Co., P. O. Box 1438, Hollister, CA 95023

|van Blokland, G. D. Royal Sluis, Postbox 22, 1600 AA Enkhuizen, Holland

van den Berg, Pieter, Technical Manager, Nickerson International Plant

Breeders S.A., P, O. Box 1787, Gilroy, CA 95020

‘lvan der Arend, Wim. Nunhems Zaden b.v., Voort 6, Haelen, Holland

van der Ploeg, D, Attn: Henri van Isselmuden, Elite Zaden N.V. - NL 3220,
Barendrecht, Holland

Ventura, Yaacov. Hazera Seeds, Ltd., P. 0. Box 1565, Haifa, Israel

Verhoff, Ruud. Bruinsma Seed Co., P. 0. Box 24, 2670 AA Naaldwijk, Holland

EWatterson, Jon, PetoSeed Co., Inc., Rt. 4, Box 1255, Woodland, CA 95695

ehner, Todd. North Carolina State University, Dept. of Horticultural
cience, Raleigh, NC 27650

itaker, T. W. USDA/ARS, P, 0. Box 150, La Jolla, CA 92038

White, J. W. 1330 Virginia Street, Berkeley, CA 94702
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153.

154,
155,

156.

157.

158.

108a.

Williams, Tom V. Project Leader, Northrup, King & Co., 27805 197th Avenue,
SW, Homestead, FL 33031

Wyatt, Colen. PetoSeed Co., Inc., Rt. 4, Box 1255, Woodland, CA 95695
Yorty, Paul. Musser Seed Co., Box 1406, Twin Falls, ID 83301

Yu, Albert. Known-U Seed & Nursery Company, 26 Chung-cheng, 2nd Road,
Kao-hsiung, Taiwan, R.O.C.

Yukura, Yasuo. 46-7, 3-Chome, Mlyasaka, Setagaya-Ku, Tokoyo, Japan

Zuta, Zeev. Hazera Seed Company, Oe Yehuda Post, Israel

Last Addition:

Prescott-Allen, Robert. PA Data, 208-2125 Oak Bay Avenue, Victoria,
British Columbia, Canada VS8R 1E8
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AFRICA

ADENIJI, Adeoye A,

JAﬁ%SENS, Marc

& ARGENTINA

BAEZ, Ing. Agr. Maria Ines

RolfIGUEZ, Jose Pablo

l AUSTRALIA

HE%RINGTON, Mark
PRYKE, Peter I.

] BRAZIL
t

DA

CGC MEMBERSHIP (NON-USA)

ENGLAND

RICHENS, R. H. (Dr.)

FRANCE

CASTELLANI, M. (Madame)
CHERMAT, M. C. (Mrs.)
DUMAS DE VAULX, Roger
GNOUX, J. P.

GONON, Yves

GRAINES Caillard
HALLARD, Jacques et Ch.
IGNART, Frederic
LATERROT, Madame

0STA, Cyro Paulino (Prof.) PITRAT, Michael
DE MACEDO, Alvaro Aurelio

RISSER, Georgette (Mademoiselle)

GIORDANO, Leonardo de Brito SOCIETE Clause

|
NAG\I, Hiroshi

L BULGARIA

ALEXANDROVA, Maria (Dr.)

HAVﬁNTA Led.

‘ CANADA

O'STLLIVAN, John (Dr.)

COLUMBIA

HOLLE, Miguel (Dr.)

DENMARK

GRANDQVIST, Britt (Ms.)

WEST GERMANY

TATLIOGLU, T. (Dr.)

HUNGARY

MILOTAY, Peter

INDIA

AHSAN, A. Shoaib
PARTHASARATHY, V. A.
SESHADRI, V. S. (Dr.)

IRAN

POOSTCHI, Iraj (Dr.)
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ISRAEL THE NETHERLANDS

CENTRAL Library of Agric., Sci. CUSTERS, J. B. M.
GALUN, Esra (Dr.) DE KROON, R. J.
KARCHI, Zvi : DE PONTI, O. M. B.
NIEGO, Shlomo DE RUITER, Ir. A. C.
PARIS, Harry (Dr.) EENHUIZEN, P.
RUDICH, Jehoshua MEYSING, Wilbert D.
VENTURA, Yaacov NIJS, A. P. M. den (Dr.)
ZUTA, Zeev TJEERTES, P.
VAN BLOKLAND, G. D.
ITALY VAN DER AREND, Wim
FRANCHI, Gianni VAN DER PLOEG, D.
GULLICK, Patrick VERHOFF, Ruud
JAPAN POLAND
KAMIMURA, Shoji (Dr.) KUBICKI, B.
KOSAKA, Yashiro
TAKAHASHI, Osamu ROUMANIA
YUKURA, Yasuo POLI, Virgil (Monsieur)
MEXICO SPAIN
CIAPY Library MUNDI-PRENSA LIBROS, S. A.
LABORDE, Jose Antonio
SWEDEN

NEPAL LUNDIN, Marianne

BHATTARI, M. R.

TAIWAN
NORWAY HSIAO, Chi-Hsiung (Dr.0
PERSSON, Arnulf HUNG, Lih (Prof.)

THAILAND

KONGPOLPROM, Waewchark (Chuck)

TUNIS

JEBARI, H.

CGC 5:81 (1982)



