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Studies on the growth behaviour of cucumber, Cucumis
sativus L. L.

The types of sex expression and its sensitivity to
various daylength and temperature conditions®

Eiji FukusHiMA, Eisuke MATSUO” and
Kunimitsu FuJIEDAY

Sex expression in cucumber is well known to be changeable by the
daylength and the temperature condition. Types of sex expression and
the sensitiveness to the daylength and temperature are considered to be
governed primarily by the gametic constitution of the plant. Nitsch et
al.’® with Acorn squash reported the gradual shifting from maleness to
femaleness as expressed by the change of the ratio of male flowers to
female flowers. In their studies the order of those distinct transforma-
tion of phases seemed invariable but the onset and duration of those
respective phases could be artificially controlled by the change of the
light-temperature complex. Shifriss and Galun'® in cucumber, and
Hopp® in Butternut squash, reported on the existence of situation where,
as a varietal characteristic, the position of the first pistillate flower on
the main stem expressed by the number of nodes prior to this flower
was quite constant under a given set of conditions.

In Japan, a number of studies on the sex expression of cucumber cul-
tivars have been done with due regard to its sensitivity to daylength
and temperature, and they have contributed to the practical breeding
programs and, in consequence, to the development of croping system of
cucumbers.'2345789 Gince the effects of light and of temperature on the
sex expression seem to be complicated with each other, the analysis of
the sensitivity of such expression to daylengths and to temperatures is
very difficult under the natural climatic conditions. In order to raise
many cultivars, which are well adapted for the advancement of diver-

1. Contribution from the Horticultural Laboratory, Faculty of Agriculture, Kyushu

University.
2. Present address: Biotron Institute, Kyushu University.
3. Present address: Kurume Branch of Hort. Res. Sta., Minist, of Agric. and Forest,,

Kurume,



350

gent croping systems, it seems quite necessary to begin with the de-
tailed genecological studies on the problems of sex expression. The pre-
sent authors have engaged on the studies to make clear the sex expres-
sion, the development of the nodal phase of staminate and pistillate flow-
ers and its mode of variation, using 25 cultivars, in total, which belong
to 4 different ecotypes, i. e., South Chinese variety-complex, North Chi-
nese variety-complex, Hibrid variety-complex and European variety-
complex (Fig. 1). Various combinations of the daylength and tempera-
ture in the Phytotron at Kyushu University were applied throughout.
Climatic conditions in these experiments have been accomplished by
varying the light-temperature comlex.

Materials and Methods

Cucumber cultivars used are listed in Table 1. Three to five culti-
vars were used for each experiment. Each plot of the experiment was
filled with 4-6 plants of each cultivar. As the growing periods varied
with the cultivars, and also as the condition and duration of treatment
were not the same, “Kurume-ochiai No. 2” was used for the check va-
riety throughout the experiments. Characteristics of each cultivar were
observed and compared with this check variey. The origin and lineage
of Japanese cucumbers are given in Fig. 1 in brief. All the experiments
were performed in the Phytotron attached to Faculty of Agriculture,
Kyushu University. After opening the cotyledons the seedlings were
transplanted and grown in 10-x 10-cm cans filled with sand (Exp. V-IX),
with the medium consisting of equal quantity of sand and perlite (Exp.
II1 and IV), or with that of perlite and vermiculite (Exp. I and II), and
watered with the Hyponex 1000 times solution. All plants received 7
hr of sun-light through glass. Additional illumination, when necessary,
was given as the artificial light from fluorescent tubes giving approxi-
mately 600 lux at the plant level. During the 7 hr of sun-light and its
before and after 30 minutes, plants were subjected to a given tempera-
ture refered to as “day temperature” in Table 2, and the temperature
during the remaining 16 hr are called “night temperature” i’egardless of
whether or not the additional light was given during this period. The
temperature was changed automatically. After treatments plants were
transplanted in the open field or removed into the greenhouse. The
plants in low temperatures were kept' growing more than 30 days until
each plant had at least 4 expanded leaves.

Results

Tt was confirmed that the after-effect of the treatments, i. ¢., low tem-
perature and short-day, on the sex expression of the seedlings was
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Table 1. Experimental Design (1). Cucumber cultivars used.

1“;2 rel,:l' Cultivars Supplied from Origin and history
1 Kurume-ochiai No. 2 Kurumé Br. of Hort. Res. Sta. Offshoot of “Saitama-
ochiai”
Natsu-fushinari ”
Chéjitsu-ochiai No. 2 ” F, (Natsu-fushnairix
Kurume-ochiai No. 2)
II Kurume-ochiai No. 2 ”
Sagami-hanjiro Kanagawa Pref. Agr. Exp. Sta.
Ao-fushinari Tokyo Noko Univ.
Izumi-haru Mr, Izumi Makimura
Suyo Kurume Br. of Hort. Res. Sta.
11 Kurume-ochiai No, 2 ”
Daisen-fushinari No. 1 Osaka Pref. Agr. Exp. Sta.
Disen-kema ”
Hyuga No. 2 Kurume Br. Hort. Res. Sta.
v Kurume-ochiai No. 2 ”
Santo ”
Natsu-fushinari ”
Chikanari-santo ” F,(Natsu-fushinari X
Santd)
v Kurume-ochiai No. 2 ”
Jibai-ao ” Offshoot of Sunazu
(1959)
Peking-suyo ” Peking Nation. Hort,
Farm
VI Kurume-ochiai No. 2 ”
Higan-fushinari ”
Shogoin Takayama Seed Comp. (1960)
Improved Long Green Kurume Br. Hort. Res. Sta. gVageningen Hort. Bre,
ta.
A58 Kurume-ochiai No. 2 ”
Kurume-ochiai No. 1 ” Offshoot of Sekino-
ochiai
Natsu-fushinari ”
MSU 713-5 ” Univ. of Michigan
(1961)
VIII Kurume-ochiai No, 2 ”
Baby ”
Delikatess ” Gebruden Diippe Comp.
(1960)
Lemon ”
1X Kurume-ochiai No. 2 ”
Le Généreux ” Vilmorin-Andrieux,
Paris
Galakhovskij ” U.S.S.R. Agr. Res. Sta.
Nezhinskij mestnyj ” ”

Klinskij mestnyj ” ”
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Table 2. Experimental Design (2). Treatments and duration,

Treatment . ..
~ Duration (days Condition
Exp. Sowing date  No. P?I?it)od” %‘;m_;;\?{altlltlre after germina- after
P y C g tion)V treatment
I Nov. 21, 1 LS 25—25 5—35 25—20 °C in .
1958 2 ” 25—20 ” Phytotron
3 ” 25—17 ”
4 ” 20—20 ”
I Jan. 22, 1 L, S 25—20 7—37 Greenhouse
1960 2 ” 25—15 ”
3 ” 25—13 ”
111 Mar. 17, 1 L,S N 27—22 732 Greenhouse
1961 2 ” 22—17 ”
3 ” 17—12 ”
v Sept. 22, 1 L, S N 27—22 7—32 Greenhouse
1961 2 ” 22—-17 ”
3 ” 17—12 ”
A% June 1, 1 L,S 25—22 7—34 Field
1962 2 ” 20—20 ”
VI Nov. 8, 1 L, S 30—25 7—35 Greenhouse
1962 2 ” 25—20 ”
3 ” 20—15 ”
Vil Feb. 14, 1 L,S 30—25 7—37 30—25 °C in
1963 2 ” 25—20 ” Phytotron
3 ” 20—15 ”
VIII Dec. 29, 1 L,S N 30—25 7—48 30—25 °C in
1963 2 ” 25—20 ” Phytotron
3 ” 20—15 ”
IX Feb. 2, 1 L, S 30—25 7—38 30—25 °C in
1964 2 ” 25—20 ” Phytotron
3 ” 20—15 ”

1) Plants were grown in each plot from -th to -th day after germination.
2) All plants received 7 hr of sun light from 09: 30 to 16: 30

L : Long day (7 hr of sun light plus 7 hr of artificial light).

S : Short day (7 hr of sun light).

N : Natural daylength.

unable to be detected at the end of ca. 30 days. For instance, “Kurume-
ochiai No. 2” (Fig. 2, Exp. V) showed that the pistillate promotive
effect by the low temperature and short-day treatment became to be
lost with the nodes situated at the 17 th or 18 th because of accepting
the high temperature and long-day in the field after the treatment. It
was thought that the nodes which could receive the effect of treatment
were different with the ages of seedlings. In these experiments the



South Chinese variety-complex

North Chinese

Hybrid

seedlings were treated by the low temperature and short-day until the
first 4 leaves got open. The present observation and counting of the
nodes provided with pistillate flower were made until just the 15 th node
along the main stem. Whether the monoecious expression altered to
the gynoecious on the upper nodes or not was estimated by the results
obtained on the other experiments carried out in the open field. The
data were compiied in Tabies 4-12.
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(a) Monoecious type

Some flowers were pistillate and others were staminate. The distal
part of stem tended to increase the pistillate nodes, but did not show
the gynoecious state. The following cultivars were assigned for this

type:
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B) Kurume-ochiai No. 2 (Exp. VIII-2)
I'ig. 2. Diminution of the pistillate promoting effect induced
by short-day and low temperature treatment through
the natural daylength and high temperature.

1) Varieties producing the pistillate flowers on a large number of
nodes: Kurume-ochiai No. 2 (Tables 4-11), Stayd (Table 5), Izumi-
haru (Table 5), Sant6 (Table 7), Peking-Styo (Table 8), Jibai-ao
(Table 8), Klinskij mestnyj (Table 12), Nezhinskij mestnyi (Table
12) and Galakhovskij (Table 12).

ii) Varieties producing the pistillate flowers on a few nodes : Daisen-
kema (Table 6), Improved Long Green (Table 9), Baby (Table 11),
Delikatess (Table 11) and Le Généreux (Table 12).
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Table 3. Number* of expanded leaves at the end of the treatment.

Treatment Treatment
Exp. Cultivars ————— Exp. Cultivars :
Ne, L S No. L S
I Kurume- 1 6.2 6.0 Santo 1 6.6
ochiai No, 2 2 6.0 58 2 5.2
3 4.3 45 3 2.4 2.4
4 42 3.8 Natsu- 1 5.6
Natsu-fushi 1 58 5.5 fushinari 2 5.4 5.0
nari 2 4.2 4.7 3 2.0 2.0
3 4.1 4.7 Chikanari- 1 7.4
4 3.5 38 santo 2 5.0 5.0
Chojitsu- 1 6.4 6.4 3 2.2 2.6
ochiai No. 2 2 50 48 V  Kurume- 1 60 62
3 40 45 ochiai No. 2 2 40 40
4 38 38 Jibai-ao 1 80 70
i Kurume- 1 5.0 5.8 2 5.3 4.3
ochiai No. 2 2 4.0 4.2 A% Peking-suyo 1 8.2 7.0
3 3.0 4.0 2 5.0 4.0
Sagami- 1 5.0 5.0 Santo 1 8.0 7.0
hanjiro 2 4.7 48 2 5.8 4.2
3 4.0 4.0 VI Kurume- 1 9.8 8.5
Ao-fusinari 1 6.0 6.0 ochiai No. 2 2 7.0 7.0
2 5.0 58 3 3.5 4.0
3 4.5 4.5 Shogoin 1 125 105
Suyo 1 6.0 6.0 2 8.8 8.5
2 438 48 3 5.0 4.3
3 4.5 4.2 Higan- 1 8.2 78
Izumi-haru 1 4.3 4.8 fushinari 2 6.0 6.3
2 3.5 4.0 _ - 3 4.0 4.0
3 30 35 } Improved Long 1 123 105
1l Kurume- 1 60 63 Green 2 88 90
ochiai No. 2 2 42 45 , 3 50 50
3 2,7 2.0 VIl Kurume- 1 7.0 6.5
Daisen- 1 7.7 7.5 ochiai No. 2 2 5.2 5.0
[ushinari No.l 2 5.5 5.3 3 2.7 2.0
3 3.3 2.8 Kurume- 1 7.3 6.7
Daisen-Kema 1 9.0 8.5 ochiai No. 1 2 5.3 48
2 5.3 5.7 3 3.3 2.7
3 3.0 2.7 Natsu- 1 8.0 7.0
Hyuga No. 2 1 78 8.5 fushinari 2 5.5 4.5
2 5.0 5.7 3 2.3 2.3
3 3.3 3.0 MSU 713-5 1 7.5 7.0
IV Kurume- 1 6.4 2 64 53
ochiai No. 2 2 42 46 3 22 25
3 2.6 2.6 VIII Kurume- 1 7.0 6.0




(7}
o
(2}

Treatment Tr
Exp. Cultivars — Exp. Cultivars
No. L S No
ochiai No. 2 2 58 5.0 __473”*_
3 2.0 2.0 Le Généreux 1
Baby 1 78 7.3 2
2 5.2 5.1 3
3 23 22 Galakhovskij 1
Delikatess 1 8.3 9.5 2
2 58 5.3 3
3 2.3 2.4 Nezhinskij 1
Lemon 1 9.0 8.5 mestnyj 2
2 5.8 5.6 3
3 23 25 Klinskij 1
IX Kurume- 1 9.0 8.8 mestnyj 2
2 58 5.0 3

ochiai No. 2

eatment
L S
3.0 2.5
10.5 9.3
6.8 6.5
3.0 2.5
10.5 100
7.5 6.8
3.0 2.5
11.0 105
8.8 7.0
338 3.5
10.3 8.3
7.3 6.3
38 3.5

* Means of 4—6 individuals.

Table 4. Sex expressions in cucumbers (1). From experiment I.

First pistillate

Number of pistil-

First node! in

Treatment D late nodes until  the fixed pistil-
Cultivars node 15 th node late phase
No. L s L s L s
Kurume-ochiai 1 12.3 7.7 1.7 3.8 — —
No. 2 2 8.0 5.2 4.7 7.2 — —
3 7.0 48 6.0 9.8 — —
4 5.3 3.8 6.3 10.3 — —
Natsu-fushinari 1 5.3 3.2 10.7 12.3 5.3 3.2
2 3.3 3.2 118 12.5 5.3 4.0
3 3.0 28 124 13.0 3.6 3.5
4 3.0 2.8 13.0 13.3 3.0 2.8
Chojitsu- 1 7.4 4.7 5.2 9.7 13.4 9.8
ochiai No. 2 2 38 3.7 10.2 11.2 10.4 6.7
3 4.2 2.7 11.4 12,7 5.2 5.0
4 3.5 2.8 11.5 12.8 5.0 2.8

1) Denoting the node by its order on the main stem, counted from
the proximal base of stem,




Table 5. Sex expressions in cucumbers (2).

From experiment II.
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First pistillate

Number of pistil-

First node in

Treatment d late nodes until  the fixed pistil-
Cultivars node 15th node late phase
No- L s L s L s
Kurume-ochiai 1 5.7 5.7 5.2 6.2 — —
No. 2 2 3.7 3.0 8.5 11.5 — —
2 4.2 3.3 5.0 10.5 — —
Sagami-hanjiro 1 6.0 6.0 3.7 6.5 14.2 12.5
2 48 4.2 10.8 11.3 5.3 4.2
3 48 3.5 10.8 11.7 6.0 4.7
Ao-fushinari 1 3.0 3.2 5.2 9.2 15.2 13.5
2 2.7 2.7 117 12.7 7.0 40
3 3.2 3.0 12,5 13.0 4.3 3.0
Suyo 1 48 5.2 3.5 2.8 — —
2 4.8 5.2 6.2 5.5 — —
3 3.8 3.7 7.1 6.8 — —
lzumi-haru 1 8.0 7.7 18 2.3 — -
2 5.7 43 3.3 38 — —
3 5.3 48 4.8 3.7 — —

Table 6. Sex expressions in cucumbers (3).

From experiment 111,

Treat- First pistillate

node

Number of pistil- First node in the
late nodes until

fixed pistillate

Cultivars ment 15th node phase
No. y, § N+ L S Nt L S N¢
Kurume-ochiai 1 9.7 6.3 12.2 28 48 115 — — —
No. 2 2 48 44 53 75 76 50 —- — —
3 30 28 30 93 105 96 — — —
Daisen-fushinari 1 — 120 196 0 1.5 0 - 163
2 113 75 11.8 38 7.0 18 123 9.0 -
3 64 50 64 55 80 6.0 i kL i
Daisen-kema 1 — 152 — 0 0.7 0 — -
2 — — 16.5 0.3 0.7 0.3 — —_ —
3 122 105 96 08 0.7 14 — — -
Hyuga No. 2 1 145 110 120 0.7 1.5 0.3 *ok ok ik
2 63 56 66 *k % 26 *k *x *x®
3 ET Kk ok *k ETS kK ET3 T3 FT3

* Natural daylength,

*# (Observation was impossible because of self topping.
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Table 7. Sex expressions in cucumbers (4). From experiment IV.

Number of pistil- First node in the
late nodes until fixed pistillate
15th node phase

Treat- First pistillate

Cultivars ment node

No. 11 s N L S N L S N
10.4 3.2 —

Kurume-ochiai

No. 2. 72 54 56 43 56 6.2 — — —
50 33 48 42 63 44 — — —
Santo 7.2 2.4 —

1
2
3
1
2 56 58 42 36 40 42 — — —
3 30 30 30 73 75 64 — — —
1
2
3
1
2
3

Natsu-fushinari 3.2 12.0 48

32 30 20 130 128 140 30 28 20

27 20 22 133 140 138 27 20 22
44 45 —

35 37 32 65 85 9.0 142 113 13.0

32 30 25 86 92 0938 * * *

Chikanari-santo

o= Self toppihg.

Table 8. Sex epressions in cucumbers (5). From experiment V.

Number of pistli- First node in

First pistillate late nodes until  the fixed pistil-

Treatment

Cultivars - HOE?A ~__15th node late phase
No. L S L S L S

" Kurume-ochiai 1 12.3 85 08 2.5 — —
No. 2. 2 7.5 48 4.5 6.5 — —
Jibai-ao 1 11.8 838 1.2 1.5 — —
2 10.5 7.3 1.7 2.5 — —

Peking-suyo 1 18,5 138 0.8 0.7 — —
2 12.0 10.2 1.2 1.5 — —_—

(b) Mono-gynoecious type

The proximal part of the stem showed the monoecious state and the
distal part the gynoecious one. The followings were assigned for this
type : Ao-fushinari (Table 5), Sagami-hanjiro (Table 5), Daisen-fushinari
(Table 6), some of Shogoin (Table 9), Kurume-ochiai No. 1 (Table 10),
and the F, hybrids between the mono-gynoecious and gynoecious types
belonged to this type, as shown in Chojitsu-ochiai No. 2 (Table 4) and
Chikanari-santo (Table 7).

(c) Gynoecious type
The flowers were usually pistillate, but a few staminate ones were
produced under certain definite environment: Natsu-fushinari (Tables 4,



Table 9. Sex expressions in cucumbers (6). From experiment VI,
. .. Number of . .~ Connec ais
Treat- First pistil- pistillate SISt node 1 LryNoeclous
PR 1.2 nodes until C0¢ lIXed piS- plants per
Cuitivars ment  late mode  H2OE3 VR tiijate phase  individuals

No B

L S L S L S L S
Kurume-ochiai 1 — 16,0 0 0.5 - — 0 0
No. 2 2 182 80 20 57  — - 0 0
3 68 5.2 43 68 — — 0 0
Shogoin i — 76 20 57 — — 1/6 0
2 48 46 83 104 - — 1/6 1/6
3 32 30 125 123 — — 3/6 4/6
H:,—nn_f"nk:—.nv—. 1 20 29 198 19 a0 125 2/8 0
igan-fushinari 1 20 22 128 12 8.0 135 3/8 0
2 20 20 11.5 105 6.3 6.8 0 0
3 20 20 104 123 7.0 4.5 0 0
Improved Long 1 — - 0 0 — — 0 0
Civann 2 . _ n n _ n n
Green 2 0 0 0 0
3 — — 0 0 — — 0 0

Table 10. Sex expressions in cucumbers (7). From experiment VII.

. e Number of pistil-  First node
o ... First pistillate ., 0%, 9t PISL e
. lreatment n‘nde ldie 1noaes umntit I.Ilf‘b lixea pi
Cuitivars 15 th node iate phas
NO‘ T [«} T Q T Q
s 2 s D 1s (]
) 7PV USRS, I 4 1 129 n neoa
nuruine-ociiidl 1 _ 10,0 \v V.4 - -
No. 2 2 148 7.7 0.8 3.7 — —
Q AR 25 25 a’ — —_
3 8.3 3.5 3.5 9.3
Kurume-ochiai 1 — 173 0 0.3 — —
AT 4 D) 1977 - Q nao A O 499
INO, 1 & 10.7 J.O V.0 4.4 —_ 10,0
3 6.2 4.5 4.0 9.2 — 7.8
Natsu-fushi nari 1 2.7 3.5 10.2 11.3 8.5 6.0
2 2.5 3.0 122 128 3.5 3.7
3 2.0 2.0 14.0 14.0 2.0 2.0
MSU 713-5 1 2.0 2.0 14.0 14.0 2.0 2.0
2 2.0 2.0 14.0 14.0 2.0 2.0
3 2.0 2.0 14.0 14.0 2.0 2.0
7 namd 1M anme of Qhasgnin (Mahla O Wigan_frichinari (Mahkla O an
{ . aliu J.Uj DULLIT UL \JllUgUlll \ 1L auvic \I}, 11156‘.11 d1uvoiliilialrl 1 \ 1 auvic J}, alll

The type which has both staminate and hermaphroditic flowers. Her-
P B I Js ISR T SPRPUPIG | EEIpEURR S PRI .5 IR SRS Yo VIR SRR, I
II1, pﬂIUU.lLl 11OWEers o011 1.CII10I11 WCIC I1IUL UPSCIVCU uIllll Lc ZuLlll 1iodc
on the main stem (Table 10).
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Table 11. Sex expressions in cucumbers (8).

From experiment VILI.

e . i 1ag Number of pistil- First node in the
Freat- Fustn%lgglllate late nodes until fixed pistillate
Cultivars ment U 15th node phase
Noo ¢ s N L S N L S N
Kurume-ochiai 1  — 157 - o 05 0 — - -
No. 2 2 113 70 83 18 40 30 — — -—
3 6.5 45 60 45 90 78 — — e
Baby 1 — — — 0 0 0 — - —
2 108 7.0 110 10 17 1.0 - - —
3 73 53 55 23 30 4.2 - - -
Delikatess 1 — — — 0 0 0 - —
2 168 9.0 133 0 18 08 — - —
3 70 83 80 10 23 05 — —
Lemon 1 — — — 0 0 0 ~ -
2 — — — 0 0 0 - -
3 — - — 0 0 0 - -
Table 12. Sex expressions in cucumbers (9). From experiment IX,
2 ‘s Number of pistil- First node in the
Treat- Ilrstn};l;etxllate late nodes until fixed pistillate
Cultivars ment 15th node phase
No. L S L S L S
Kurume-ochiai 1 — — 0 0 — —
No. 2 2 118 11.0 2.0 3.0 — —
3 7.3 5.5 6.5 78 — —
Le Généreux 1 — — 0 0 - —
2 — — 0 0 - -
3 11.3 8.8 08 2.0 -
Galakhovskij 1 — — 0 0 —
2 14.0 0 0.3 -
3 13.5 10.3 1.0 1.0 —
Neczhinskij 1 — 15.8 0 0.5 —
mestnyj 2 12.5 10.5 0.3 1.0 — --
3 8.4 8.7 1.0 0.8 — —
Klinskij 1 14.5 15.3 08 0.5 — —
mestnyj 2 8.8 7.8 2.3 1.0 — -
3 6.0 6.3 2.0 1.8 — —
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9. Pistillate flower formation and its sensitivity
to environmental conditions

(a) Sensitivity to the temperature

The promotive effect of low temperature for the pistillate flower de-
velopment could not be observed on the cultivars, Improved Long Green
(Table 9), Lemon (Table 10), MSU 713-5 (Table 10), and Higan-fushinari
(only in long-day) (Table 9). Most cultivars except above ones, regard-
less of their origin and lineage, were facilitated for the formation of
pistillate flowers by low temperatures.

(b) Sensitivity to the daylength

A definite differentiation of the sensitivity was observed as shown
below. It seems to be closely connected with the origin and lineage of
cultivars.

i) Short-day sensitives; the pistillate flower development was pro-
moted under the short-day condition: Kurume-ochiai No. 2 (Tables
4-11), Sagami-hanjiro (Table 5), Ao-fushinari (Table 5), Daisen-fushi-
nari (Table 6), Jibai-ao (Table 8), Kurume-ochiai No. 1 (Table 10),
Baby (Table 11), Le Généreux (Table 12), and Delikatess (Table
11). Cultivars which are considered to belong to the South Chinese
variety-comlpex and accliminated in Japan in the South Chinese
course of generations come to this category.

ii) Daylength insensitives; the sex differentiation was not affected
by the daylength: SGyo (Table 5), Izumi-haru (Table 5), Daisen-
kema (Table 6), Santd (Table 7), Natsu-fushinari (Tables 4, 7 and
10), Chikanari-santd (Table 7), Peking-siiyo (Table 8), some of Sho-
goin (Table 9), Improved Long Green (Table 9), MSU 713-5 (Table
10), Klinskij mestnyj (Table 12), Nezhinskij mestnyj (Table 12),
and Galakhovskij (Table 12), Cultivars which belong to the North
Chinese variety-complex and to the Russian varieties and which are
considered to have been established in those high latitude areas
come to this type. Varieties raised through the hybridization, name-
ly, “Daisen-kema,” “Shogoin,” “Natsu-fushinari” and “MSU 713-5"
are still containing genotypes originated from the North-Chinese
varieties. “Chojitsu-ochiai No. 2” which is the IF, hybrid between
“Natsu-fushinari” (daylength insensitive) and “Kurume-ochiai No. 2"
(short-day sensitive) shows slight short-day sensitiveness in gene-
ral. The daylength insensitiveness looked like imperfect dominance
in the F, hybrids. “Shogoin” could be divided into the short-day
monoecious type and the daylength insensitive gynoecious one.

iii) Long-day sensitives; the pistillate flowers development was pro-
moted under the long-day and high temperature conditions. This



No. 1.7 Such a new form as “Higan-fushinari” had not been encoun-
tered in the past cucumber breeding. Hereditary behavior of this va-
riety would be taken as an entirely new case
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Most of our cucumbers are of monocecious. They have the char-
acteristic to develop easily the pistiliate flowers on the upper nodes in-
stead of the staminate ones with the advance of growing and with the
effective changes of environmental conditions. Such a characteristic of
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Fig. 3. The scheme of the evolution of sex expression, by

Adt+anliima $mnmncednn s 4~ 4+l PR LR
ﬂLLaLllLllg 11111.1\)1 Ldlle LO LI11S 1ICICUiltL
late ﬂowers on the upper nodes, author

gynoecious type,’ custlngulsmng from 't'ne “Monoecious type” which does
imn

ke)

ate flow n on the up ! un
itions. Sometimes plants which developed only

1ind in c1ldis vars qiich ag “ChAagnin’ and a cartain

und in cultiv such as “Shégoin” and a certain

Since the offspring of th1s ,qynoecious form

Ameeld Lha Aldbnlennd Lo 41 B I RIS | DOV RSN R S 17 RS R ¢, ~
COu1d o€ Optainea Dy Luc ULUUCLCLLLIL LICalcliiciie, LIic UyllUCLlUub _pr

was recognized as an independent type of sex expression, though it
needs such an artificial measure to get seeds. Thus the types of sex ex-

nreemnn became to be classified into four tv

............................... four types including the *“Andro-
monoecious type” of cuitivar “Lemon”. it may be natural to think
the avigctence anf the ‘Andrenr‘;ouc« type.” T+ ig o1t of thancht owever
the existence of th \ndroecious type.” It is out of thought, however,
because s varieties will be thrown out of the cultural world. More-
...... there are no reports on the cucumber varieties of “Tri-monoecious
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type” and “Gyno-monoecious type” of sex expression.



ditic flowers during the processes of breeding the gynoecious cuit.
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who bred “MSU 713-5.” The F, hvbrlds between the mono-gynoecious
and the momoecious types were mono-gynoecious, being rather strongly
affected bv the female nroducine hﬂi tv of the monoecious tyne The
affected by the female producing ability he monoecious type. The
interpretation, that the above situation may depend on the accumulation
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tion, may be more probable than that to set up certain Snec1ﬁc interme-
diate sex types for the formation of the gynoecious and the gyno-monoe-
cious types, respectively
The effect of temperatures on the sex expression in cucumbers was
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ability to produce pistillate flowers, and the typical gynoecious cultivars,
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But the low temperature usually promoted the pistillate flower forma-
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forms did not show the sh ression, so that
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sitives. Recent finding of the long-day sensitive cultivars “Higan-fu-
shinari” may induce the change of our former knowledge that the pistil-
late flower differentiation is promoted exclusively by low temperatures
and short-day environments. Table 13 shows various types of sex ex-
pressions and the sensitiveness to daylengths and temperatures on the
cucumber cultivars examined.

Table 13. Classification of cucumber cultivars by the type of sex expression
and the sensitivity to the temperature and the daylength.

Type of Low temperature sensitive ’li‘sl;;?]g?{%ge
cex ——— I - | 1nsens Ive
. Short-day Daylength Long-day Daylength
expression sensitive insensitive sensitive insensitive
Monoecious| Kurume-ochiai Suyo : Improved Long
No. 2 Izumi-haru | Green
Jibai-ao Santo
Baby Peking-suyo |
Delikatess
Hyuga No. 2
Mono- ) Sagami-hanjiro Chojitsu-ochiai
BYRNOECIOUS | A fyshinari No. 2
Daisen-fushinari  Chikanari-santo
No. 1 Daisen-kema |
Kurume-ochiai
No. 1
Shogoin
Gynoecious Natsu-fushinari Higan- MSU 713-5
Shogoin fushinari
Andro-
monoecious Lemon
Summary

1. Study on the sex expressions in cucumbers, Cucumis sativus L., the
nodal phase of male and female flowers and its mode of variation has
been performed under various combinations of the daylength and temper-
ature in the Phytotron at Kyushu University.

2. 25 cultivars of cucumber from 4 ecotypes were used for this study.

3. The types of sex expression were divided into the following four
types: a) Monoecious type; some flowers were female and others were
male. The distal part of stem tended to increase the female nodes, but
did not show the gynoecious state. b) Mono-gynoecious type; the prox-
imal part of the stem showed the monoecious state and the distal part
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length insensitive.
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