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Effect of Light Condition before and after Chilling Treatment
on the Survival and Physiological Responses of
Cucumber (Cucumis sativus 1..) Seedlings
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Abstract

This study was conducted to investigate the influence of light condition before and after chilling
treatment started at different times of a day on the survival and physiological responses of cucumber
seedlings grown in a greenhouse. Percent survival of cucumber seedlings exposed Lo a chilling temper-
ature of 2°C for 48 hours varied considerably depending upon the initiation time of chilling treat-
ment. Seedlings exposed to chilling treatment from 7:00 o'clock, the end of a dark period, showed
considerably lower % survival of 30.6% as compared to 90.2% in those exposed to the same treat-
ment siarting from 18:00 o'clock, the end of a photoperiod. This difference in % survival was found to
be closely associated with content of photosynthetic assimilates in seedlings. Relative amount of elec-
trolyte leakage was 57.1% in seedlings chilled from 7:00 o'clock and 25.9% in seedlings chilled from
18:00 o'clock. Among the ions found in the electrolyte leakage, content of K* was the greatest, fol-
lowed by that of Na*, Mg* and Ca*. Light illumination for 2 hours or longer shortly before chilling
ireatment during the dark period was effective in increasing % survival of seedlings, probably
because of increased photosynthetic assimilates in seedlings. Light illumination during a 48 hour chill-
ing treatment al 3°C significantly reduced % survival to 43.3% as compared to 92.0% in seedlings
kept continuously in darkness.

Key words: greenhouse, survival rate, cucumber, chilling

*Corresponding author

M B

H ATl 47} FFa e T)dolde] &
o}A A TV AN ) T Aol o3k Al Y| e
o] Aasiz BiYalA BAskT glevt, AAHes
= A= Az 237} A HelHA] il gle
o Ha] ofSo] AP ARE SHYo] Qx| £ A
Hog ol #ey A7t 87Tk AlEAEIA]
ASE 23 f=lo) Uig a7E FE Wh] ok
£ 98k Aee] FA T T (Tanaka et al., 1986),
T TR 2% 2 g AEe] A F1 4
T T2 A8 FU A7 (Lee, 1994; Fujie and
Saidou, 1983) 2 #-2 Asfle] )71 (Herner, 1990;
Patterson et al, 1976; Reyes and Jennings, 1994;
Wolk and Hemer, 1982; Wright and Simon, 1973)
of #dE 77t PYHL Jlor W S e

2ol e A slelRkge] HEE a7 E
U}E(Kerdnaimongkol et al, 1997)% 2 7] F=
(King et al, 1982)°f4] Bughl ¢k ez 0
A ol Wy 1 ToE A9 _r &
Hol o2 7ol deiRtEe] e W e 1
o) gk FHE AL Fe} B 5= glE Aot

wEbA £ GTe AE Al Al A 3Rk
Aot div|Y 14 Tz AR S 2=
ofa} el A At AAHUE o W o7 71A
of A2l e FEE we)7] fla] 20] JAEE
FAele] WaAE] Wee] SR H0] 205 A4FE
£ v)Xe G2 THEA HAR

R

b
42

e k) 9olg BAs ojAPae] 49

- 165 -



L}

4 PET24 WellM ==t SH7S Aaue:
off wa} 13, 259 % 3047t} 71ek Ay =
LEXEIE Nam(1996) M=R7 SU351A 3t
SHIRE Rt Ho Be] Rie] 200C8 % FAE
=2 sigon, &4 ) 7)ed £57)E JEsed 5
oF 20/17°C7F E=& siodtt. W2 7|A] AlZol
Qolo] MEE H|R= FES g}, 25Y9EHE 2°C
2] ePdefellA 12~96A17F Bt A8, W2 7
AE dFol 37 =7 FRLA 07:008 (@7 TE)ek A
9 7} "ol 18:004 (7] /RA7DO AlEFs] A
E58 vlwslct. 07:.008 WaAE= 5E 05:004]
o SEE EjdolM BS30= &3 & el
1089 2°C L8 S50 060047 o C71A] &
2L 07:000FEHE Fel2ke 20t FAHES A
At 18:004] A2le Watdele S84E 20°C
2 A8 160089 BEdeE BE &4 99
22 o g 2uXEE vt A 12, 24,
48, 72 F 96717 IEelN HEEIHT 25T
Fos 2 6 10—200C2 £XH g L5
EoA 2R 2k A5S UREIslY B 95
2 98 AF3l 14N FE ARANA =R &
5 g EtOH : H,0=50: 508 25mLel| =o]i 50°C
gefxoA] A7 FEIH BAe o2 FR/RT
50mLE 33 seppak Cis, 0.45um menbrane
filter® T3 & HPLC(Waters, 410)5 41830 =
Attt AR A2 HEE 25Yd o] B 2-3
EAEL 06:000 5 327 TFHo 2 A H31 60°Ce)
AZNA AT A= 0.5 g& Beksle] A
k=0 ¥ 07N HCl 20 mLE F718le] 100°C
9] ge=Ezol| A N7 et FEB) vl AaETaTe]
o33t F oajel 05mlol EF5F 25mle 02%
anthrone 2% 6 mL= 7}5le] E3lslaL, ghegol A
1087 74h28 & geAlA 28987 (Spectronics-
601)2 AHEsle] 630 nmollA] EFES S5 Ak
3 & A g#e g o] Akkelgith H3E rE 2
ool ZAe 15g9 UL AFHENY 2mm F=Z
A Bojx 40mLe] deionized waterst €7 100
mLe] AZEEAHo) W 1, 2, 4, 6, 8,10, 12
2 24A)ZE B9t 25°C Fer)el F7 BC meter
(YSI, model 35. UAS)E A7HEEE 339t
Z3o] Bt AESL 100°CoA 10837 4 4%

g&Y -9

8 - 43

e

O AR AT S5t AE e A
AR AZPER 25°Col A £4E AY|FAEESE 100°C
oA 1087 N4 T2 HaAe] AriRE=s v
o] Z0) i3k vl ALk

Electrical conductivity of 24 hrs at 25°C

Electrolyte leakage = - -
Elecrrical conductivity of 10 min ar 100°C

okole e 9je] Hijlo = A7t Bt FEB A
a-2of thale] YRREHE-27](Perkin Flmer 33002
ol-gsle] kst

BAgd| e Fas dolHr] S8l SFEA A A
SAIZ] Qo|BE AHFe 2 871 T YT ot
(19:00~07:0002 20°C2] Z=ol|A F ZAF = ¢

E FAEITE 3°CR. 12, 24 Bt 48ARE W A2
FAT. I3 WeAe ol e ZAN310 pmol - m?
- sTRIAY PdElE AEldt & AEES AR

23 OF

1. 22| FHA| AlZint HES

WeAie] A AlZe] Qo9 AlEge| HXe
£ B 27 Aol WeAzlE AlEsle] 24417, 48
A7y, 7247F A AEES T 70.0+5.4%,
30.6+9.4%, 9.8+2.3%°1 2, 9647t AEl= 246
TARKETE Tt 4] AAIZIRl 8% 6 AHEE
A2 HS AEols 48417t AT & AEES 9204
52%, A7 Ax TolME 85.0+5.4%, I 96
A7} B FolMe 462410292 =& PEES 1}
ERACkFig. 1), W2AE AlZe] @eige] ulelA
A gl Apol7t BAHE S 7] #3] 2
o|me] AgE HE Fee] dHIE =ANE AT
(Fig. 2) A T2 06:007]° 2.8 mg - glo]d Ho]
o} 37} 7] AlRsPAA FES) F7IEk 09:004]00
= 81lmg-g'7HA EolAAL, 1500411 H1X<l
93 mg- g2 HERARIL, o)%olls ettt A
e o Bt AXE Fvlele f7)7F AldEE
18:00A1e1 NI 13.1%F WERIAT, o|Fell= 7+
A3t thgd ol 06:000 0= 4.7% FETIA ol
A= d HEE JERAITE. o]} 22 dL APgo]
FAdel ste] YAHoE FHET olS0] 221F e

- 166 —



Y2y A B8

100 - ==p -

—
I T, I
—'“'n... LED 5%
80 | \

£ . .
@ 80 \
[ L}
3 \ .
= 40|
=3
w -,
20| -——m— Chiling started 2t 6700k \-
—e— Chilling started at 18:00h \_
——
o T
L ] 1 1 1 1 1 ! N ) IS
'EEEEED 18 72 6

Duration of chiling (hrs)

Fig. 1. Changes in survival rate of 23-day-old cucumber
seedlings as influenced by duration of chilling(2°C) started
at different time of day.
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Fig. 2. Starch and sucrose content in cucumber seedling
leaves sampled at different time during the diarnal cycle.
The black bar of x axis indicates the dark period.
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Fig. 3. Changes in leakage of electrolytes from 25-day-old
cucumber leaves as affected by duration of chilling(2°C)
staried at different time of day.

Al Al E 4 23 #E FEFS HH
Fig. 37 2t}

Wezg RA A2 07:0049F 18:004= Bk
E] 7Rk 127172 E] 96AIZAE sl 20ce] &F
27 XSt AEZRES] Held &2 24
A7 AZAE 07:004 18:004] BF FAEiet
Ael7}t giglert Hg7|7ko] AolFel wet F71sie
18:007]9 A& AlZelE well=, 48x]7t A=
Al A FE2E 13.1£1.3%, 2RI RE 250+
1.8%, 96417 AT 40.6+4.5%2 ¥lua gk
7S VERIITE 220 07:00400 A E 74
S wWolls 48Rt 27.2+1.6%, 7247 57.1%
5.8%, @ 96N TINE 70.7+4.5%F =& A +=
£& VRS

.
ILwn“fj_:;.?_Jﬁf-—--‘ 20

Survival rale (%)

o
(=]
T
n

1

IS

Totad sugar conkent [ mgég vy

20+ 44

Duration of fight pnarto chilling (fmAutes)

Fig. 4. Survival rate and total sugar content of leaves of 25-
day-old cucumber seedlings as influenced by duration of
light exposure prior to 48 hours of chilling at 2°C. Light
treatment was given at 07:00AM, the end of dark period in

growth chamber at the intensity of 310 umol - m?- 5.
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Table 1. Leakage of cations from 25-day-old cucumber
leaves as affected by chilling temperature(2) and duration
for 1296 hours.

Time of day Dl;rhal}ﬁ;);gof Cation ccintent (pp:’)’l)
at treatment (houts) K* Ca*?  Mg? Na*
07:00 0 29.04* 159d  9.6d 25¢c
12 29.1d 164d 96d 27c
24 29.7d 17.8d 9.9d 29¢c
48 1284¢ 292¢ 197c 8.6b
72 3435b 420b 392b 174a
96 478.6a 4842 424a206a
18:00 0 288c¢ 16.1b 98¢ 26¢
12 279¢ 15.1b  92c¢ 25¢
24 284c¢ 149b 9.0c 25¢c
48 40.6c 175ab 94c 3520
72 1624b 17.2ab 156b 6.8a
96 2387a 20.1a 192a 79a

?Mean separation within columns by Duncan's multiple
range test al 5% level.
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Table 2. Survival rate of 25-day-old cucumber seedlings as
influenced by light treatment at night and subseqent 48
hours of chilling at 2°C. Chilling treatment started at 07:00
and light treatment started at 18:00 to 07:00 immediately
before chilling treatment.

Light treatment before chilling Survival rate (%)
Dark (Untreated) 32.0b7
Light 87.7a

*Mean separation within columns by Duncan's multiple
range test at 55% level.
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Table 3. Survival rate and fresh weight of 13-day-old
cucumber seedlings as influenced by light and dark treat-
ments prior to and during chilling (3).

Light treatment  Duration ... Fresh weight
- - s Survivial
Pr10_r to Dur.mg of chilling rate (%) pers
chill chill.  (hours) plants (g)
Light Dark 12 100.0a 3.64a
24 100.0a 3.21ab
48 92.0b 277b
Light 12 100.0a 342a
24 993 a 198b
48 433b 148¢
Dark Dark 12 100.0 a 3.17a
24 100.0a 298a
48 740b 247b
Light 12 1000a 312a
24 96.7 a 2.77b
48 20.0b 1.22¢
Untreated Untreated 100.0 a 384a

*Mean separalion within columns by Duncan's multiple
range test at 5% level.
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