SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

B LVEEFEI, T2 OFREHEICN T 5
Ethre WLIBSHRICKITTEHE

https://doi.org/10.15017/23175

HERIEER : i KB EaEsmeEsm= 29 (1/2), pp.31-37, 1974-09. SN KEBEELR
IN— 3

HEFIBAMR



Juk passEzk  (Sci. Bull. Fac. Agr., Kyushu Univ.)
m20% H1-2%8 31-37 (1974)

B I ORESENF 2 v ) OhE I
xJ9" % Ethrel JLERRHIRITKIE 3R

e

B 3

fili « 46 T R 3T

kg

JUNRIARFIMEI AR E

(1974 45

67 7H%

)

Influences of Light and Temperature Conditions
on the Effect of Ethrel Treatment on the
Growth Responses of Cucumber Hypocotyl

Eisuke Marsvo, YasuruMl FukumMoTo
and SHUMPEI UEMOTO

Horticultural Laboratory, Faculty of Agriculture,
Kyushu University, Fukuoka

i E

FIShi O 45 B X0 FHE < kiE3 Ethrel (2-
chloroethanephosphonic acid) JIE®D ghiEic >
T, TTREE L OMERERSHEshTHO, &
IRAEAE, RHOSG OIS S IR, MEHERIEEY)
TOMETLbOfERE, MMERFE XOEERESED
FERMBE OWT, 4 Ethrel 3i¥icEi) 3 EH
ALERIGHO 1 D& LTEEEBRUT TS, LK
Faw )BT}, Ethrel Xk 2 MESLILHED
BIRATES 2 IIRFBREICCHT 2 407730
N, BREEHEFTTHE. LLLENs, ~yxEkEo
F 2y ) T ZEOEB KU 4Sic £ 2T Ethrel ji
FOHRED Blbh FIC HEDHZ N MmonTE
v, Ethrel MU OEALITH e D TORIE LM 1ED
T3,

Ethrel o) RHs MIBREA7E & k> T 815 5 HIA
Z2WTIE, —BWNAERNER hormone) & XUF 44
BRSNS Z Z 5N 505, T OITREI AL ok
HO T EN TR,

AREE, bk KOS Ethrel {iiijnin
DT UTHZ BB O0T, * =29 Y o
MWEARREEREE LTHT LR 20T LD
7-bDTH 5.

* UMK R AP E S SR
+ BRARERE

31

Mkt K OH Ik

Fav ) B KRN % 30°C TIERFSEL
FIEEMRO, WHE 3~ 4cm OEEMERME
L#z. #h5 %, 10x10cm plastic pot iz 8 ~10 1§
RFOBML, = DEKE 3~ ERMBICRERE
@ Ethrel %y (REFIFNA) LT, FiEoks
U BEANTT 2~ B4 E S . ABHRE
SpFo e & 2 Ethrel JUEZIEDTIHb N TTDED
DI, HAEEFE SRR INEOH
EARRINCITIE D, JERE T R TIUNKRZE YRS
Hfiev 24— ALRAZE BXOER 77 REANT
1969 4E 2 Fi v 5 1970 42 3 Fichid THFHLY, kb
Y124 XT S H & i Hyponex 1, 000 £ % Bk L

TIERE L. 1[X247- D YEER pot Hud 4 8k, AR
1% 32~40 & U7z,

ER1 ERBIALREEZE 25C, 35,000 lux)
A [285Rtkic, 0 GERMAD, 503k X0 100 ppm O
Ethrel et L, LIFE, 0(HER), 8, 16 Bk
CUBHAET TSNS 2 ABEEEET, 20
SE RS (REEARTL, AZERER O 8 %E X O IR
MER) Z#MA L. L EM#Ec i vinyl 1
HAEE L.

EER2 FBR1 LA UKET Ethrel 714,

%,

[FES



32 FAVE Sl « RdJERESC -

A

WG (5,000 1ux) B XUyl ROy 7Y % v b
T LT 3001ux & L7z) FT, BOBD 12 HEY
EBSE TR REMA L. a8, HEE8E
FOI6HsRHED 2 XK & L.

EBR3 kA7 RE (30, 25 BT 200C) i 8
BROI6 RSB HEXE FE L, J 1 LR UAIET
Ethrel Ui U7 4hi% 12 OV S & 2708, i
EEAMAE L. ok, S (09: 00—-17: 00) %
H%‘é (19694E2 H) c &k 2MX &L, 16T E

Bt gk b rsiA 20 watt (L THRDE L 7.

ZOEY, EEHHBTORE K 200 lux THDO.
EEB4 1 IERAMARALT, Bk

i 0, 25, 50, 100 35 X ¥ 200 ppm o Ethrel %%
WL, MRins XOFmy 7 — P& (Z2 FL-20-R
XU FL-20-B, DT, Htoesikid) TT
IS A4 E S, Wil EROHRE & 0UE A L.

EB4—2 MR BN 24 R A IS
(5,000 lux) -5, 100 ppm Ethrel % 7L,
DI, Sk 4 —1 [ UHIETHBRE S T
otk ik, BOh KMOLHITICOLTY,
KTEMTOeEZ LK, X Z2hEhicH>nT
0.018 ¥ L ¥ 0. 006 gcal/cm?.-min (Kipp and Zonen
Radio Meter TillE) & L7

ik X orEs

FE1 Fig.l kA sn B L5, Ethrel X
TR GO AL, € OFLEER 50 ppm
&0 100 ppm X THIFTH D/, RO JERIR
WA HERT A5 &, NERTCEMAE (UAEpHh
121188) KB TR ShICH SHicDs, K
X TR Ao >N TIMABSEH L1218, &
T 24 BRI TR F e xHEIX Coppm) Ellgk, MU
KiF g0 A o0, I6HHIETTE T<bT
M A D S i3 X750, Ethylene i k%
RIDOREAZTTIKEZY FY, Fav ) REKDNT
menTHEY (Burg, 1968; RIM S, 1973), AR
OfERE e 5. TOMADBIKDEEE & HiC
HEL, t(KkUch@m%ﬂﬂbmﬁim&H
H 2 WG F T HAHNT IR E S AR X & D
KELIBBTE Ghmﬁ 1,2, & LHOBEED
DM EEZOLND.
ATEDOMIEEL S I EE R T TR T2 45
nigipoi. L L, ToMoNEXTE, Ethrel i
THIC L2 THHX & O L AZEDMIE & BT I8
N k7S, COBGH TEEARLL, 52 3500

£
o

E -

Q o

c

- 1)

c

2

':; n

- o

‘E n

3 =

c

o

o

w

- o

¢ o

: -

I:.l‘ o
0 8 16 24
Photoperiod in hours

Fig. 1. Influence of light on the effect

of Ethrel-treatment on cucumber seedling.
Ethrel solution was sprayed 12 hours after
transplanting. Seedling was grown for 12
days in the artificial light room (5, 000 lux,
25°C)
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Table 1.

Effect of photoperiod on the hypocotyl elongation

of the Ethrel-sprayed cucumber seedling,

Ethrel concentration in ppm

Daylength
in hours 0 50 100
Elongation in mm 77.0 50.4 15.8
0 Coefficient of variability 8.0 31.0 29.4
Relative elongation 100 66 21
Elongation in mm 23.7 24.0 22.2
8 Coefficient of variability 8.8 8.3 8.3
Relative elongation 100 101 94
Elongation in mm 8.8 11.0 13.8
16 Coefficient of variability 13.4 13.0 14.5
Relative elongation 100 125 157
Elongation in mm 5.3 7.4 8.2
24 Coeflicient of variability 26.3 18.2 19.7
Relative elongation 100 140 155

Ethrel solution was sprayed 12 hours after transplanting, Seedlings were
grown for 12 days in the artificial light room (5, 000 lux, 25°C). Relative
elongation indicates percentage of the hypocotyl elongation of the Ethrel-
sprayed seedling to that of control (0 ppm).

Table 2, Effect of light intensity on the hypocotyl elongation
of the Ethrel-sprayed cucumber seedling.
Daylength in hours
Light 7 8 16
intensity S B
in lux Ethrel concentration in ppm |Ethrel concentration in ppm
| 0 50 100 0 50 100
Elongation in mm 27.1 28.9 27.6 9.7 10. 4 14.6
5, 000 Coefficient of variability 16.7 20. 1 18.5 | 29.8 26.5 23.6
Relative elongation 100 107 102 100 107 151
Elongation in mm 46, 5 40.1 25.7 37.9 36.0 24.5
300 Coefficient of variability 15. 1 21.4 30.4 16.3 17.4 32.3
Relative elongation 100 86 55 100 95 65

Ethrel solution was sprayed 12 hours after transplanting. Seedlings were grown
for 12 days in the artificial light room (5, 000 lux, 25°C). Low light intensity (300
lux) was got by shading with black vinyl nets. Relative elongation indicates
percentage of the hypocotyl elongation of the Ethrel-sprayed seedling to that of

control (0 ppm).
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Table 3. Effect of temperature on the hypocotyl elongation of
the Ethrel-sprayed cucumber seedling.
Daylength in hours
8 16
Ethrel concentration in ppm |Ethrel concentration in ppm
0 50 100 0 50 100
Elongation in mm | 356 38.9  35.0 30.4 335 31.3
20°C Coefficient of variability 14.5 15.5 14.6 17.8 16.6 15.2
Relative elongation 100 109 98 100 110 103
Elongation in mm 46.9 48.5 41.4 } 35.3 35.5 31.9
25¢°C Coefficient of variability 18.9 16.2 12.6 | 18.4 16.2 15.5
Relative elongation 100 103 88 | 100 101 90
Elongation in mm 54.9 60.7 49.6 50.1 49,2 43,7
30°C Coeflicient of variability 11.2 13. 8 13.3 14. 1 12.6 13.0
Relative elongation 100 111 90 100 98 87

Ethrel solution was sprayed 12 hours after transplanting, Seedlings were grown

for 12 days in greenhouse of 20, 25 and 30°C constant temperature.

They received

8 hours of natural daylight. Additional 8 hours of supplemental light was supplied
with white fluorescent tube (200 lux at plant level), when necessary. Relative elon-
gation indicates percentage of the hypocotyl elongation of the Ethrel-sprayed seed-

ling to that of control (0 ppm).
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Fig. 2. Relative elongation of cucumber
hypocotyl in blue and red fluorescent lights.
Ethrel solution was sprayed right af er
transplanting. Ethrel-sprayed seedlings
were grown for 15 days in blue (---) or red
(—) lights of high (A, 0. 018 gcal/cm?-min)-
and low (B, 0. 006gcal/cm2.-min) light intensi-
ty. Relative elongation was presented as
percentage of the hypocotyl elongation of
the sprayed seedling to that of control (0
ppm). Ethrel concentration in ppm; 25-o,
50-#%, 100 -e, and 200 - e,
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Table 4, Effect of blue and red lights on the hypocotyl elongation
of the Ethrel-sprayed cucumber seedling.
Light intensity
Ethrel . .
Light |concentration| Items 0. 018 gcal/cm?-min 0. 006 gcal/cm?-min
in ppm Days after spray Days after spray
o - 1 3 6 10 15 1 3 6 10 15
0 L 19.4 36.6 42.6 45.9 47.7 25.6 63.1 73.0 75.1 76.5
CV 4.5 3.3 7.1 3.6 7.5 9.7 84 12.7 11.0 1L.5
25 L 19.1 39.4 45.9 48.6 49.5 27.9 66.8 78.5 80.3 81.5
CcVv 6.3 8.5 8.2 7.6 5.8 4.0 6.9 2.5 5.7 5.2
Red 50 L 21.6 40.3 49.1 49,1 520 29.0 67.8 79.2 82.2 84.6
e CV 7.9 3.3 3.9 9.3 32 5.4 4.4 11.9 8.7 10.8
100 L 12.8 34.8 45.4 47.5 49.1 209 49.6 63.0 70.0 751
CcV 19.4 6.7 8.7 7.9 5.3 9.1 11.5 16.0 17.6 8.9
200 L 107 34.5 44.8 48.0 48.2 11.6  40.7 58.6 63.7 69.4
CV 14.3 6.5 4.0 4.7 3.3 1.2 19.0 18.9 19,1 12.8
0 L 18.1 33.9 389 41.6 42.8 32.8 69.7 839 858 87.0
CcVv 5.8 6.1 4.4 3.4 4.9 6.7 6.3 6.4 7.1 3.9
25 L 15.2  35.2 42,1 42.4 46.7 3.2 76.3 93.0 97.8 100.1
CVvV 7.6 5.1 3.4 3.6 2.0 3.8 5.5 10.6 4.2 3.9
BI 50 L 21.0 39.9 48.9 531 53.8 19.4 65.2 96.7 97.1 97.2
ue CcVv 48 59 47 18 6.6 320 68 7.9 42 3.3
100 L 12.8 36.7 49.3 55.5 58.3 19.4 65.2 96.7 97.1 97.2
CV 7.6 9.4 9.4 6.8 5.4 10. 6 6.9 5.3 9.0 8.8
200 L 11.9 37.6 51.5 56,6 61.2 17.8 57.1 75.1 8.9 88.3
CV 10.0 5.9 5.3 6.7 6.2 10.6 14.3 1.2 11.5 14.6
Ethrel solution was sprayed right after transplanting, Seedlings were grown for
15 days at 25°C under continuous irradiation with blue or red fluorescent tubes.
L: Hypocotyl elongation in mm, CV: Coefficient of variability,
Table 5. Effect of blue and red lights on the hypocoty! elongation
of the Ethrel-sprayed cucumber seedling.
Light intensity
Ethrel
Light ngtci%?lt- Items Strong (0.018 gcal/cmz-min.) Weak (0. 006 gcal/cm?-min,)
in ppm Days after spray Days after spray
- 1 3 6 10 1S 1 3 6 10 15
0 L 0.9 6.5 9.1 9.7 10.6 1.8 8.2 11.3 12.8 13.7
CV 120.6 16.3 11.8 14.8 15.5 44.9 18.4 16.9 17.5 9.1
Red 100 L 1.2 6.1 9.1 2.9 10.7 33 9.9 13.7 159 16.8
Cv 88.7 34.8 25.4 28.0 31.9 58.1 25.8 21.0 20.3 21.5
RL 126 95 100 103 106 186 121 121 125 123
0 ‘ L 8.0 17.5 245 27.5 30.6 10.8 24,5 29.1 29.5 29.9
CvV 15.0 8.0 5.9 8.0 6.5 13.0 10.4 11.3 14.7 14.6
Blue 100 L 7.6 19.2 32.4 390 44.2 5.2 19.2 28.0 28.6 29.5
CcVv 14.6 11.3 4.8 5.6 5.2 49.8 18.5 16.8 19.6 23.6
RL 97 104 133 142 144 48 78 96 97 99

Ethrel was sprayed 24 hours after transplanting. Seedlings were grown for 15 days
at 25°C under continuous irradiation with blue or red fluorescent tubes. L: Hypo-
cotyl elongation in mm, CV: Coefficient of variability, RL: Relative elongation
presented as percentage of the hypocotyl elongation of the Ethrel-sprayed seedling
to that of control (0 ppm).
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Fig. 3. Relative elongation of cucumber
hypocotyl in blue and red fluorescent lights,
Ethrel solution (100 ppm) was sprayed right
after transplanting (A) or 24 hours after
transplanting (B). Sprayed-seedlings were
grown for 15 days in blue (---) orred (—)
lights of high - (*, 0.018 gecal/cm?.min)-
and low (o, 0.006gcal/cm?.-min) light
intensity. Relative elongation was present-
ed as percentage of the hypocotyl elonga-
tion of the sprayed seedling to that of
control (0 ppm).
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Summary

This study was carried out to make clear the influences of light and temperature
conditions on the effect of Ethrel-spray on cucumber seedling. Seedlings, which were
germinated at 30°C in darkness and grown 3-4cm in hypocotyl length, were grown at
25°C for 12-15 days under several light and temperature conditions after sprayed with
Ethrel solution. In the artificial light room (5,000 lux), the hypocotyl elongation of
seedlings which were sprayed with 50 or 100 ppm solutions was greater than that of
control (0 ppm) in 16 and 24 hours of photoperiods. In low light intensity (300 lux),
the hypocotyl elongation of treated seedlings was smaller than that of control. At 20,
25 and 30°C, the elongation of the treated ones was the same as that of control. When
Ethrel solution was sprayed soon after transplanting and seedlings were grown in blue
and red fluorescent lights, the elongation of the 50 ppm Ethrel-sprayed seedlings was
greater than that of control throughout the experiment regardless of light quality and
light intensity. On the other plots of Ethrel treatment, there were at first observed
various rates of growth inhibition in hypocotyl. The inhibition decreased gradually
with the passage of days. In high light intensity of blue light, the final elongation of
the 100 or 200 ppm FEthrel-sprayed seedlings was greater than that of control. When
100 ppm Ethrel solution was sprayed on seedlings 24 hours after transplanting, the pro-
motive effect in hypocotyl elongation was observed in low intensity of red and high
intensity of blue lights.



