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Abstract. Parthenogenetic haploid embryos of ‘Crimson Sweet’, ‘Halep Karasi’, ‘Sugar %O;lglgcreglﬁqueous colchicine solution for 1,

Baby’ and ‘Panonia F’ watermelon [Citrullus lanatus(Thunb.) Matsum. & Nakai] were

obtained after pollination with y-irradiated (200 or 300 Gy) pollen. Some globular and
heart-shaped embryos were observed in fruit harvested 2 to 5 weeks after pollination. The Results
number of embryos per 100 seeds was highest for ‘Halep Karasi'. After in vitro culture,

17 haploid plants were obtained and doubled haploid lines were generated after chromo- ' 0r the first sowings, the temperatures
some doubling using colchicine. were too low (even under heated glasshouses)

to obtain a good fruit set; Sauton (1988) re-
ported similar problems for melon. A good
Swaminathan and Singh (1958) reportedemoved partially. The prepared buds weréuit set with many seeds per fruit was ob-
the first haploid (n = 11) watermelon plantput into glass tubes closed with cotton anthined only for pollinations made after 16 May
with one haploid branch on a plant derivegblaced in a reactor that suppligadays from (Table 1). In 5.5% of the seeds that contained
from seed treated with X-rays. Xue et alCc® at 0.85 Gymin%. A 300-Gy dose was embryos, 72.8% had globular stage embryos,
(1983) used anther culture to obtain haploidelected based on Sauton and Dumas @@&d 0.7% had well-formed, heart-shaped em-
plants, but these plants failed to develop aftéfaulx’s (1987) results on melon. In somebryos. Of the remaining seeds (26.5%), 17.1%
transplanting. In the Cucurbitaceae, parthen@xperiments, we used a 200-Gy dose. Whenmere necrotic, and 9.2% were soft, heart-
genetic haploid melotucumis mela.) (Sari  possible, fresh pollen was used because irradihaped embryos.
et al.,, 1992a; Sauton, 1988) and cucumbeted-pollen germination decreasedrapidly (Sari There were significant differences in the
(Cucumis sativud..) (Niemirowicz-Szczytt et al., 1992b). In some cases, we used polleumber of seeds that produced embryos among
and Dumas de Vaulx, 1989; Truong-Andreextracted in n-pentane and stored at4C (Rissite four cultivars tested (Table 1). ‘Halep
1988) plants were obtained after pollinatiorand Rode, 1984). The day before anthesi®arasi’ had the highest number of embryos
with y-irradiated pollen. We used the saméermaphroditic flowers of the andromonoeper 100 seeds; however, in this cultivar, white,
method to obtain haploid plants that then wereious ‘Halep Karasi’ were emasculated andheart-shaped embryos were absent. Germina-
doubled; these plants can be used in wateenclosed in cellophane bags to avoid unconion of various embryo types was difficult.

melon breeding programs. trolled pollination by bees; the other cultivarsThere were no significant differences between
are monoecious. The following day, pollina-cultivars in the number of plants obtained per
Material and Methods tions were made with the irradiated male flow100 embryos or per 1000 seeds. There were

ers (at least three to four male flowers werenly 0.6 to 1.3 plants that grew per fruit from
The watermelons used were anhiybrid used per female flower), and the female flowthe seed that had been obtained, regardless of
(‘Panonia’) and the open-pollinated linesers were covered with cellophane bags for 3 teultivar.
‘Crimson Sweet’, ‘Halep Karasi’, and ‘Sugar5 days. Fruit were harvested 2 to 5 weeks after The influence of the time between pollina-
Baby’. At 15-day intervals, starting from thepollination and surface disinfected with 95%tion and in vitro culture of the embryos also
first week of January, we made seven sowingicohol. Seeds were opened individually unwas studied. The highest number of plants per
to investigate the effect of season on haploider a stereomicroscope in alaminar flow hoodl00 embryos was obtained 2 to 4 weeks after
embryo production. Seeds were sown in 0.3=mbryos were initially cultured in petri dishespollination (Table 2). At 5 weeks, the number
liter pots filled with a steam-disinfected mix-(5 cm in diameter) on the basic E20A mediunof embryos per 100 seeds was significantly
ture of 1 peatmoss : 4 potting soil (v/v). Pot§Sauton and Dumas de Vaulx, 1987) suppleiigher than at 3 or 4 weeks, but the number of
were placed on a germinating table that kepnented with 0.5fim indole-3-acetic acidrans-  plants per 100 embryos was low.
the soil at 25C in a greenhouse. Seedlings weigrred to the same medium in 22-cm tubes, A diploid cell contains a 2C DNA level in
transplanted in natural soil in a greenhouse @nd incubated in climatic chambers at26C an@0/G1 and 4C in G2 as determined by flow
under plastic tunnels. Double row spacing wa$2-h photoperiod (16 to J@mokms™?, sup- cytometry. The diploid control (‘Sugar Baby’)
used at 50 to 100 cm, and plants had a 50-cplied by cool-white fluorescent tubes). exhibited no cells with 1C, 27% at the 2C, and
in-row spacing. Flow cytometry was performed at the47% at the 4C level (Table 3). In contrast, the
The day before anthesis, male flowers werkastitut Montpelliérain d’Imagerie Médico- plants obtained after pollination with irradi-

collected, and their petals and sepals welgologique, Montpellier, France, using aated pollen showed 45% to 71% of leaf cells at

cytometer (model ACR 1400; Bruker,the 1C, 23% to 31% at the 2C, and 3% to 6%
Montpellier, France) equipped with a mercuryat the 4C level. There were no clear differences

Received for publication 1 June 1993. Accepted fo\5apor lamp (USHIO-102DH-100W) and four between the cuttings of leaves taken from in

publication 14 Mar. 1994. The cost of publishing M L _
this paper was defrayed in part by the payment dthotomultiplier tubes (excitation wavelengthvitro- or greenhouse-grown plants. Compared
page charges. Under postal regulations, this paper490 10 nm, propidium iodide fluorescencewith the respective diploid cultivars, these

therefore must be hereby markadvertisement =640+ 80 nm). The putative haploid plantletsplants were less vigorous and had smaller

solely to indicate this fact. were micropropagated in vitro, and mi-leaves and flowers with a few empty pollen

HorTScienck, VoL. 29(10), @ToBer 1994 1189



PropracaTION & Tissue CULTURE

Table 1. Embryo types and number of plants obtained after pollination of four watermelon cultivaradiated (300 Gy) pollen between 16 May and 13 June.

No. No. No. No. embryos/ HSE Necrotic Soft Globular  No. plants No. plants/  No. plants/
Cultivar fruit seed embryos 100 seeds (%) H ) HSE (%) embryos obtained 100 embryos 1000 seeds
Crimson Sweet 6 1,784 71 40b 14 26.8 4.2 68 1 1.%a 0.6 &
Halep Karasi 4 1,616 229 142 a 0 223 135 64 5 22a 31la
Panonia 7 4,222 170 40b 24 141 4.1 79 6 35a l4a
Sugar Baby 9 6,222 291 47b 0 125 10.0 77 5 17a 0.8a
Total 26 13,844 761 5.5 0.7 17.1 9.2 73 17 2.2 1.2

’HSE = heart-shaped embryo.
YMean separation in columns akP.05 (comparison of the proportions by the hypergeometric law).

Table 2. Type of embryos and number of plants obtained 2 to 5 weeks after pollination of four watermelon cujtiveadibted pollen.

Weeks after No. No. No. No. embryos/ HSE Necrotic Soft Globular  No. plants No. plants/  No. plants/
pollination fruit seed embryos 100 seeds (%) HBk) HSE (%) embryos obtained 100 embryos 1000 seeds
2 5 2336 166 7.1%a 0 26.5 12.7 61 4 2.4 8b 1.7

3 5 2695 148 55b 1.4 8.8 4.7 85 5 34a 18

4 13 6281 235 3.7¢c 1.3 20.0 3.8 75 7 3.0a 11

5 3 2532 210 8.3a 0 12.4 15.7 72 1 05b 0.4

?HSE = heart-shaped embryo.
YMean separation in columnsRk 0.05 (comparison of the proportions by the hypergeometric law).

grains. Hence, we concluded that the planfgable 3. Frequency of leaf cells with various DNA components (ploidy level) in regenerated watermelon
were haploids. plants.

Chromosome doubling of these haploigs,jyar Conditions 10 20 30 80 No. cells
plants to obtain homozygous diploid genoEmson Sweet A 707 533 59 06 5.072
types was performed by treating the in vitro B 49.2 28.7 4.6 20 3,552
cuttings with 1% colchicine for 2 to 4 h. WeHalep Karasi A 52.9 26.3 6.3 3.3 5,721
attempted the method for melon (0.5 % colchi- B 49.3 28.5 4.9 15 3,202
cine for 2-h treatment on in vitro cuttings), butSugar Baby A 44.6 31.2 6.2 3.6 5,908
we were unsuccessful, suggesting that water- B 50.2 28.5 4.0 13 5,670
melon is less sensitive to colchicine. Diploid C 0.00 266 471 31 28,873

(doubled haploid) plants with normal leaf size?A = cuttings transplanted in pots in the greenhouse; B = in vitro cuttings; C = plants from seeds in the

vigor, and fertility have been obtained andrreenhouse (diploid control).

selfed so that progenies can be studied. ~ ’Percentage of cells with 1C, 2C, 4C, and 8C DNA. The total is not 100% because there is an internal control
Pollination byy-irradiated pollen can in- in €ach sample.

duce haploid embryo development in water-

melon. In watermelon, haploid embryo yieldSari, N., K. Abak, M. Pitrat, and R. Dumas de VaulxSauton, A. and R. Dumas de Vaulx. 1987. Obtention

1992a. Induction of parthenogenetic haploid de plantes haploides chez le mel@ugumis

(m_easured by the numb_er Of haploid plants per embryos and plant obtention in mel@ucumis meloL.) par gynogénése induite par du pollen
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improved before this method can be used reticulatus Naud). Turkish J. Agr. Forestry Swaminathan, M.S. and M.P. Singh. 1958. X-ray
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