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Treatments were arranged in a completely

I I randomized design with subsampling. For each
Inte raCtlon between Explant Slze and treatment 24 distal and proximal half-cotyle-
don explants and 48 distal and proximal quar-

C u |'[IV8.I’ Aﬂ:e CtS S h OOt O I'g an Og e n | C ter-cotyledons were used. The experimentwas

conducted twice. The number of explants with

Competence of Watermelon Cotyledonsarestable shootswas recorded after 4 weeks

on shoot elongation medium. Harvestable

Michael E. Comptort shoots were defined as those having a vertical
- . . . . . . .axis £1.0 cm) with a discernible apex and at
School of Agriculture, 1 University Plaza, University of Wisconsin—Plattevilg, o nodes. Shoots of this type root best

Platteville, W1 53818 (Compton et al., 1993). Data were analyzed
using three-dimensional chi-square contingency
tables testing for mutual and partial indepen-
Abstract. Organic competence of different explant sizes and locations on watermelondence (Zarr, 1984). Treatment means were
seedlings was determined by calculating the percentage of cotyledon explants thagompared using the standard error of the mean.
produced adventitious shoots. About 52% (214/412) of explants prepared from the

proximal region of cotyledons formed shoots, whereas ord% (24/411) of distal explants Results and Discussion

did so. Shoot formation was limited to the proximal end of basal explants but was not ) S

restricted to any specific region on distal ones. The percentage of explants that produced ~Chi-square analysis indicated that explant
harvestable shoots was greater from basal halves than basal quarters in ‘Sweet Gem'ype, size, and genotype were not mutually
‘Crimson Sweet’, and ‘Minilee’, but explant size did not affect adventitious shoot regen- independent with regard to influence on shoot
eration of ‘Yellow Doll', resulting in significant interaction between cultivar and explant ~ organogenesis(< 0.001). Therefore, addi-
size. This study indicates that cultivars that respond poorly to in vitro procedures may tional tests for partial independence were re-
have fewer cells competent for shoot regeneration, requiring special care during explantguired. One test indicated that the type of

Additional index words. Citrullus lanatushoot regeneration, tissue culture

preparation. explant from the cotyledon (distal vs. proxi-
mal) was independent of cultivar and explant

Adventitious shoot regeneration from coty- Materials and Methods size P=0.21). Therefore, data for cultivar and
ledons of diploid watermelo@jtrullus lanatus explant size were pooled for each explanttype.

(Thunb.) Matsum. & Nakai] is the chosen Explant preparation and culture proce-About 52% (214/412) of explants prepared
route for obtaining plants through genetic transdures Mature seeds of four watermelon cultifrom the proximal region of seedling cotyle-
formation (Choi et al., 1994) and for the provars (‘Minilee’, ‘Crimson Sweet’, ‘Sweet dons formed shoots, whereas orB6 (24/
duction of tetraploid parental lines used td&sem’, and ‘Yellow Doll') were used. These411) of distal explants did so (data not shown).
breed seedless watermelon (Compton et atultivars were chosen because they are geneBhoot formation was limited to the proximal
1996). Several different types of cotyledonargally diverse and distantly related. Matureend of basal sections but was not restricted to
explants have been used for adventitious shoseéed was chosen because a consistent, yeany specific region on distal explants. These
regeneration of watermelon, including distatound supply of many cultivars is availableresults differ from those of Choi et al. (1994)
and proximal halves (Choi et al., 1994; Dongseeds were surface-disinfested in 50% bleathat shoot regeneration was greater from the
and Jia, 1991; Srivastava et al., 1989) as wgl.5% NaOCI plus 0.1% Tween 20®) for 30distal than the proximal region of ‘Sweet Gem’
as proximal halves bisected longitudinallymin, rinsed three times with sterile-distilledcotyledons, as well Compton and Gray’s
(Compton and Gray, 1993a). The explants iwater and imbibed for at least 6 h in sterile¢1993a) report that shoot regeneration was
the aforementioned studies were prepared frodistilled water. Seeds were decoated and emestricted to the basal portion of ‘Jubilee I’
cotyledons of mature seedlings; similar exbryos surface-disinfested in 25% bleach for 18nd S86NE cotyledons . However, they paral-
plants have been prepared from seeds cohin before six rinses with sterile-distilled wa-lel reports regarding shoot formation from
lected from immature fruit 20 d after pollina-ter. Embryos (nine) were germinated in Maproximal and distal explants prepared from
tion (DAP; Zhang et al., 1994). However,genta GA (Magenta Corp., Chicago) vesseldmmature seeds of the watermelon breeding
response varies with cultivar, type of explantgontaining 50 mL watermelon embryo germidine JXP-91 (Zhang et al., 1994).
and seed maturity. For example, Compton anghation medium (Compton and Gray, 1993a), Chi-square analysis for partial indepen-
Gray (1993a) obtaineeB5% shoot regenera- and were incubated in darkness at@%uring dence indicated that shoot formation was in-
tion from cotyledon bases of 5-d-old seedlinggermination (Compton, 2000). Explants werdluenced by an interaction between genotype
from mature seed of ‘Mickylee’, whereas onlyobtained from 5-d-old seedlings from which(cultivar) and explant siz€¢E 0.014). Adven-
=19% of cotyledon explants produced shootthe cotyledons were removed by making a cuitious shoot production was more efficient
when Zhang et al. (1994) used explants pre=2 mm beyond the point of attachment to thérom cotyledon bases than from basal quarters
pared from embryos excised from immaturéaypocotyl. Explant types tested included distéh ‘Sweet Gem’, ‘Crimson Sweet’, and
fruit of the same cultivar collected 20 DAP.or proximal halves and distal or proximal quarMinilee’, but was not affected by explant type
The objective of this study was to compare theers of cotyledons. Explants (six/vessel) wera ‘Yellow Doll' (Fig. 1). The percentage of
effects of explant size and location on advercultured abaxial side down in 16015-mm explants that produced harvestable shoots was
titious shoot organogenesis from cotyledonplastic petri dishes that contained 25 mL wate2.8-, 1.6-, and 1.2-fold as great from basal
of four diploid watermelon cultivars. melon shoot regeneration medium (Comptohalves as from basal quarters in the three
and Gray, 1993a). Explants were subcultured tultivars (‘Sweet Gem’, ‘Crimson Sweet’, and
fresh medium at 3 weeks and remained oMinilee, respectively).
- regeneration medium for a total of 6 weeks. Poorly responding cultivars may have fewer
Received for publication 28 June 1999. Acceptegtyplants with harvestable shoots and shoaells competent for shoot regeneration. There-
for publication 29 Nov. 1999. Use of trade nameg, s ere transferred to Magenta®Assels fore, cutting cotyledon bases longitudinally
Soes not imply endorsement of the products mens, 4ining 50 mL watermelon shoot elongareduces the number of competent cells in an
ioned nor criticism of similar ones not named. The: . o at
cost of publishing this paper was defrayed in part b§jO" medium (Compton and Gray, 1993a) e_mmdlwdual explant to below the minimum
the payment of page charges. Under postal reguigtitured for 4 weeks. All cultures were main-threshold. Others have shown that the number
tions, this paper therefore must be hereby markdained under a 16-h photoperiod (68ol-m>s*  of competent cells present can influence orga-
advertisemensolely to indicate this fact. from cool-white fluorescent lamps) at 26 nogenesis. Cell aggregate size is important in
'Assistant Professor; e-mail: compton@uwplatt.edduring shoot regeneration and elongation. determining organogenic competence in al-
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Fig. 1. Influence of explant type (basal halves vs. basal quarters) on the percentage of cotyledonary eQoiamton, M.E., D.J. Gray, and G.W. EImstrom.
from four watermelon cultivars that produced harvestable shoots. Harvestable shoots were definedl®93. A simple protocol for micropropagating
those having a vertical axigX.0 cm) with a distinct apex and at least two nodes. The total number ofdiploid and tetraploid watermelon using shoot-
basal halves and basal quarters were 29 and 48, 42 and 84, 35 and 72, and 36 and 66 for ‘Sweet Gepn'explants. Plant Cell Tissue Organ Cult.
‘Crimson Sweet’, ‘Minilee’, and ‘Yellow Doll’, respectively. Mean separation within cultivars by 33:211-217.
standard error of the mean. Compton, M.E., D.J. Gray, and G.W. Elmstrom.

1996. Identification of tetraploid regenerants

falfa (Medicago sativa..) (Walker, 1979). In  1993a) or examined explants prepared from {;ﬂ;}fg%ﬁgﬁ;ﬁggﬁfgg\’fﬁr‘melon cultured

addition, thin cell layer explants diorenia immature seeds of a single genotype (Zhang ghng, 3.z. and S.R. Jia. 1991. High efficiency plant
fournieri Lind. consisting of the epidermis al., 1994). In previous studies of somatic ém- regeneration from cotyledons of watermelon
alone were incapable of organogenesiBryogenesisinwatermelon, cotyledonexplants (Citrullus vulgaris Schrad.). Plant Cell Rpt.
(Chlyah, 1974). Shoots could be stimulated tprepared from immature and mature seed did 9:559-562.
form from epidermal tissue only if it was in not respond similarly in vitro (Compton andGray, D.J., D.W. McColley, and M.E. Compton.
direct contact with cortical cells. Cell popula-Gray, 1993b), and 85% of basal explants pre- 1993. High-frequency somatic embryogenesis
tion is also critical for division of plant proto- pared from seedlings from mature ‘Mickylee’ fro’ln qlu!esce”t :eed COtV'ﬁdO”S @“101“”_“‘5
plasts (Bhojwani and Razdan, 1983). Thereseeds formed shoots (Compton and Gray, 213e20cu tivars. J. Amer. Soc. Hort. Sci. 118:425~
fore_, measures must be taken to use explantsiid93a), whereas only_LQ% of explants pre- Srivastava, D.R., V.M. Andrianov, and E.S. Piruzian.
sufficient size to ensure that enough compepared from embryos excised from seeds ex- 1989, Tissue culture and plant regeneration of
tent cells are present to support cell divisiotracted from immature fruit collected 20 DAP  watermelon Citrullus vulgaris Schrad. cv.
and organogenesis, especially in situationdid so (Zhang et al., 1994). Work with melon  Melitopolski). Plant Cell Rpt. 8:300-302.
that generate cellular stress (e.g., cell cultur€ucumis meld.) demonstrated that embryo-Walker, K.A. 1979. Organogenesis in callus tissue
and genetic transformation). genic competence can vary with seed lot (Gray of Medicago sativaThe temporal separation of

This is the first published study to reportet al., 1993). Based on the above information, induction processes from differentiation pro-
that adventitious shoot regeneration in watesweeping generalizations regarding organg; CeSses. PlantSci. Lett. 16:23-30.
melon is influenced by an interaction betweegenic competence should not be made wh rlr:,‘ J.H. 1984. Biostatistical analysis;® 2d.

. . - . b ) rentice-Hall, Englewood Cliffs, N.J.

genotype and explant size. Previous studigssting a single genotype or see(_:i source. D'?hang,X.P., B.B. Rhodes, and J.W. Adelberg. 1994.
have either tested fewer genotypes and okantly related cultivars, as used in this study, shoot regeneration from immature cotyledons
served a similar response among the genand several seed sources should be examinedof watermelon. Cucurbit Genet. Coop. Rpt.
types (Choi et al., 1994; Compton and Grayhefore drawing general conclusions. 17:111-115.
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