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Studies on the growth behaviour of cucumber in
controlled environment II

Relative growth of cucumbr seedlings grown in
continuous artificial illumination

Eiji Fukushima, Eisuke Matsuo
and Shumpei Uemoto
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Table 1. Experimental design.

Date of sowing Transplanting [Samphng date (Days after transplantlng)
Experiment I | Nov. 6, | Nov.10, 194 | 0 6 10 26 30 34
Experiment II |  Nov.22, | Nov. 26, 1964 \ 10 14 18 22
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Fig. 1. Increasing of dry matter production in cucumber seedlings,

Cucumis sativus L. var. “Kurume-ochiai No. 2,”

grown in con-

tinuous artificial illumination.
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Fig. 2. Relationship between the whole plant weight and the partial weight

in cucumber seedlings on logarithmic coordinates.
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Linear reclations between the plant
dry weight (X) and the part dry
weight (Y) in cucumber seedlings,
Cucumis sativus L. var, “Kurume-
ochiai No. 2,” grown in continuous
illumination,

Table 2. Analysis of variance of Y ,,-X.

i
. P | Sum of | Mean
Source of variation :D.F squares | square
Regression l 1 {1934700019347000
Deviation from regression| 83 | 2344300 28243

T'able 3. Informations on the regression.®
They were culculated by ALGOL-

H in Kyushu University.
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0.0262

Top-total [590.0/513. o‘
0. 220

l 18.2 0.897
Root-total ‘590. O‘ 77. OJ

153. Oi 0.104

X

FofiE» s, (5), (6), B)RKizFENFh

Yiep = 0.897 X — 16.2 ®
Yioot = 0.104 X - 15,7 (10)
Yoot — 0.103 X |- 16.2 (11)
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Fig. 4. Experimental equation and its curva-
ture of the relationship between T-R
ratio (P) and plant dry weight (X)
in cucumber seedlings.

RIBMRSE LTk (10) 58k b (1) Rpsay &
AbNb.

LIthinT, HERIPE>TET 2 T/R 16+
DWTHHNTAH S EHEL(9), D kb,

0.897 X —16.2

T/R 1(P) = losy 150 (12

b, P(T/R) BAEMT X O THHT &
RRARL, MR & H IR Y8 sl o
e E2Th s b I NN TELT 2T
& Rd (Tig. 1), 7533,

lim P
X—o0

- 8.71

W2k M4F

X RIERUTAE L LIt &, T/RHP—E0(ii 8.71
T3 L T & Ridkd AR OOTEPH 2 k2T -
AN C & DN D T,

T/R OB % ik O (Fig. 5-1) 5L 00H
HE R T X Baghn (Fig. 5-11) EORIGTH 5
&, QU LS. TIURHERT — 25k

s
BHD3,

HAvte Fig. 5- 1 oo L @i secoian oy &
IJVCIM.. 1) L) jl T-?"l‘ﬁ{’)i)\‘_j(/]\/_}\O)/’l 'fl" <. t {) ‘}‘J‘ Jnl }lT_

LEOTH LI, chud/ios bt (12) Lo

JHEHANTH B &, W HROHIRETT DM S 0
AW, TONHINT L STt U T RO FEh5 %
DOOTIFThH DT &ERRLTWVWA. it Fig. 6
TIBWTE I DDA L. —HUTHTRIHSTEH R 2> 5
FEAENTS S D T 203 U 9 Cd AR5 S T2 1
REUTD, F1z, FYRIND 12D ORIONE I Fik
Tk b T/R HR Ui 22 &30S Th Y,
AURETASNT S T/R Hudd:s TP T BRI~
VRS VAN

ME O, Fao Y OBEIETICI2THED
INDLEEIEAET D UIchs D THEA ORI

[V/
1\/.

T

INTFIZ3s U 27 LM &y oo T U T ML ookt
L2 THU DHiD age (TL B8, GHEINDS
P IEIT S e M3 U o A U 7o it & L

IR A 2 EDSAECd %, gty 5 T/R

TEDHERS ORI TR B - 10 T ALRE ) 4
Wt a0 EFE T L, ZNPHOT DN T A

WML D 2 D& XA LN,

2 b
4 1 et
1000 2000 Lime:
—~L . Himg)
100 1000
- . “ . v I idays
0 6 10 14 18 22 26 30 34

Fig. 5. The changing of T-R ratio with ages, expressed with plant
dry weight (mg) (I) on arithmetic scale and (IT) on logarith-
mic scale and with days after transplanting (III) in cucumber
seedlings grown in continuous illmuination,
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I'ig. 6. Relationship between the root dry weight and the top dry weight
in cucumber scedlings grown in continuous illumination.
(A) plotted on the logarithmic scale and (B) on the normal scale.
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Summary

1. A study was performed on the relative growth of cucumber seedlings, Cucumis sativus L.

DEL

var. “ Kurume-ochiai No. 2,” grown in continuous artificial illumination, ca 6000 lux at plant height
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at 30°C throughout experiments, in the Phytotron, Kyushu University.
2. Seedlings grew up quite well and dry matter production on top and on root was measured.
3. Relationships between the growth of the whole plant (X)) and that of the top (Y#) and of
the root (Yr), respectively, were reproduced as the following linear regression equations excepting
the very beginning of the seedling growth.
Yt = 0897 X - 16.2
Yr=: 0103 X -{- 16.2

4. Therefore, the top-root ratio P(X) could be expressed as follows:

v 0.897 X - 16.2
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