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Abstract, Hypoecotyl and cotyledon explants of 85 cultivars and lines of cucumber were sereened for
adventitions shoot and root formation in tissue colture. Tissue was cul from T-day-0ld seedlings and
grown on a medium consisting of Murashige-Skoog salts and vitamins with 1 mg/liter each of 6-ben-
gylaming purine (BA) and naphthaleneacetic acid (NAA), and 3% sucrose added. No shoots were
formed from hypocotyl pleces, while 28 of the 85 lines formed shoots from cotyledon tissue. Thirty-
two lines formed at least one root in culture, and there was no difference in the frequency of root for-
mation between cotyledon and hypocotyl tissue. There was no correlation hetween root and shoot

formation. The best 2 lines, PI 279463 and P1 401732, had 53% and

forming shoots, respectively.

A major problent in applying tissue culture
technigues to crop improvement (6) has been
the lack of success in regencrating plants from
somatic cell culture (5). This is especially true
in cocumbers (1, 7). However, sheots have
been produced in culture from axillary buds
of cucumber (B) and watermelon, Citrullus
fanatus (Thunb.) Matsum, and MNakai (2, 3),
and from hypocotyl tissue of pumpkin,
Cucurbita pepo L. (9, 10),

Two approaches have been used in the
search for a method of regenerating shoots
from non-meristemnatic tissue of cucurbits
cultured in vitro: testing different concentra-
tions of hormones in the medium (1, 7), and
testing different genetic materials (10), The
failure of the former approach and the partial
success of the latter suggests that the best ap-
proach for cucumbers might be to screen lines
for shoot production in tissue culre. Bin-
gham et al. (4} screened alfalfa clones for
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%% of the cotyledon pieces

shoot production in tissue culture, They iden-
tified clones with 12% shoot production fre-
quency, and were able to increase that to 675
after 2 cycles of selection.

If cucumber lines with shoot regeneration
ability were obtained, it would then be possi-
ble ta identify better regeneration media and,
using the best system, to test the value of Gs-
sue culture for cucumber breeding. Our ob-
jective was to screen cucumber lines and cul-
tivars for shoot production from non-meris-
tematic tissue in in vitro culture.

A completely randomized experimental
design was used with 83 lines, 2 tissues
{cotyledon and hypocotyl), 3 replications
{Petri plates), and 5 pieces of tissue per repli-
cation, OF the 85 lines used, 45 were Cucumis
satives plant introduction (PT) lines, and 40
were ciltivars and lines of pickling and fresh-
market cucumbers.,

Seeds were first rinsed in 93% ethanol and
then shaken for 15 min in 2.6% NaClO to
surface sterilize them. Ten seeds from each
line were then placed on 2 tayers of moist fil-
ter paper in sterile Petri plates to germinate,
After 7 days, 3 cotyledon and 3 hypocotyl
explants were taken from each of 5 seedlings.
Then, 5 cotyledon or § hypocotyl explants
were placed in each Petri plate containing a
medium consisting of Murashige-Skoog salts
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and vitamins (12} with | mg/liner each of BA
and NAA and 3% sucrose added, After 45
days, the number of roots and shoots formed
from each piece of callus and visible to the un-
aided eve was recorded.

Both cotyledon and hypocotyl explants
produced callus, although the latter tended to
form eallus sooner. Mo shoots were formed
from hypocotyl tissue, but 28 (33%) of the 85
lines and cultivars formed shoots from cotyle-

Table |, Percent of cucumber cotyledon ar hypocotyl pieces forming shoats or mats in Hsswes culture,”
Cotyledon pieces Hypocoty] pieces
Ling tr Seed forming forming raots’
culrivar orgin Shoots %) Bonots (%) %)
PI279463 Inpan 53 [i] 1]
PL401 732 Puerto Rico 40 ¥} U]
PLIT1GE2 Turkey 33 0 13
PLIT7363 Syria 7 Fai] a
Pl E728468 Turkey iy 0 ]
FLZLI984 lran rad 0 il
400 BC State Unmiv. 2 [i] (1]
P1 103049 Chinn 20 13 1]
F1321011 Taijwan 20 L 0
Pl40] T34 Puerto Rico 20 0 4]
Spring 44 Asgrow Seed Co. i} 0 o
1267746 India 13 m &)
Pl 2055994 Sweden 13 13 i}
FI181874 Syria 13 7 4]
Sopre Aggrow Seed Co. 13 T 7
Gl Harris S2ed Car, 13 0 i
Lueky Sirike PeroSeed Co, I3 0 1]
Victory PetoSesd Co. 13 0 q
Poinmarkst Clemson Univ. T 27 i}
SMR 15 Liniv, Wisconsin T 20 0
Cenlturian Noeshrup-King Co. 7 7 (]
HySlice Castle Seed Ca. T T i}
Chipper Clemson Univ. 7 o [}
GUM Harris Seed Co, 7 0 1]
PL135345 Alghaniitan 7 0 (]
PI226510 [ran T ] 0
PI3a4447 Iran 7 1] [i]
PEISTEAG Yugoslavia ¥ ] (]
Pacer Harris Secd o, o 27 53
P 249561 Thailand ] 20 i}
PI26422R France ] 13 o
PIAS0252 Japan n 13 7
Tablegreen 72F Coroell Univ. ] & 7
Medalist Harris Seed Co. n i) i}
Cemini Clemson Univ, 0 7 0
Marketsein Chemson Univ. il T 0
Pl 105263 Turkey L] 1 13
P1I37851 Iran o 7 13
Pl 173892 Irdlia ] 7 0
Pl122244 Irin 0 T T
M 251028 Alghanistan ] 7 ]
Pl 2534923 South Caroling i} 7 T
Elicemaster Peiofeed Co. 0 7 i
Carslina Clemson Lniv. 0 i T
Campact B State Univ. 1] i i
Explorer Clemson Univ, 1] i} o
EXPEID Morthrup-King Co. i} [} i}
Begal B State Lmiv. 4] (4] 0
030 MNC Stale Limv 4} iy ]
G2 N Seate Univ. a i} 0
Lemon Nomhmup-King Co. i} i} o
M4l M Sizte Univ, i L1} 13
Slarketrmens K Comell Univ. 0 0 0
NICH 5504 Mingarn Seed Co. L] L 0
PLIOS4R] Turkey 0 L1 ]
PII3TE lran L] 1] 1]
PI 1694031 Turkey 0 [ 1]
PI 173865 India a Lt a
PI 176523 Turkey a a a
PLIRETAD Egypt 0 1] 7
P1 204060 Crhio L] a 1]
P11 218036 [ran a ] 0
PII2370 5 Iran L] a 13
praataoT Japan ] 1] 1]
Pl 269480 Pakistan ] L] 1)
Pl 285600 Poland ] n (]
PI 283554 Hungary Q0 a 1]
PI304915 LS ER a 0 i
P1338236 Turkey a o [
P 342951 Denmark n a [1]
P1358813 Malavsia ] a 1]
P13 H06 Metherlands ] i 7
P 376063 Tare 1] 1] 0
P1IRSHGT Kenva a ] Li]
Raider Haaris Sesd Co 0 0 0
Slhcents Femy-Morse Secd Co 0 4] L]
Southermn Belle M0 State Unew. 1} i il
Sumier Clemson Uniwv. 1} 1] o
Super Slice Northnip-King Co 0 i 0
TH 9 Texzas AkM Ulniv, 4] 1} n
K0T Asgrow Seed Co, 1] 1] 0
XPLI8? Asgrow Seed Co. 1} 1] 0
XP 11905 Asgrow Seed Co, o L 0
4902 M State Univ. i} 1] 0
M MO State Univ. L] Li] ]
L5055 i2 I &

*Doars are meis over 3 replications.

"Moshoots were Formed from hypocoty| pieces from any of the 85 cultivars and lines.
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don tissue (Table ). An average of 5.5% of
the cotyledon explants formed shoots. Usu-
ally, each explant produced no more than 1
shoot (64 explants produced 1 shoot cach and
6 explants, 12%, produced 2 shoots each),
The highest levels of shoot formation were
from PI 279463 (‘Chojitsu Ochiai’ from
Japan) and PI 401732 ("L2' from Pucrio
Ricol. The formation of shoots by 53% of the
cotyledonary explants of PI 279463 was com-
parable 1o the frequency of 85% obtained by
Handley and Chamhliss (8) on their best prop-
agation medium  for axillary buds  of
‘Carolina’ pickling cucumber, Macicjewska-
Potapczykowa et al. (11} obtained some
shoots from callus produced by cucumber
stem pieces in culure, but they did not pre-
sent data on methods for obtaining shoots
since that was not the objective of their exper-
iment.

Mo differences were found between cotyle-
don and hypocotyl tissue for root formation
(3.4 vs. 2.6% of the pieces forming roots, re-
spectively), Thirty-two {38%) of the 85 culti-
vars and lines formed at least 1 root, and 12
{14%) of the lines formed both roots and
shoots, though not necessarily on the same
tissue pieces. There was no correlation of the
ability to form shoots with the ability to form
rools in tissue culture (r = 0.04), ‘Pacer’
cucumber may be useful for root studies in tis-
sue culre because of its exceptionally high
rate of root formation, especially  from
hypocoty] pieces (Table 1.

The lines with the highest frequency of
shoot formation in tissue culture, especially
P1279463 and P1 401732, now make it possi-
ble to further refine the nutrient and hormone
levels of the regeneration medium, and hope-
fully. to apply tissue coliure technigues in a
cucumber breeding program.
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