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Abstract

This study were conducted to investigate the influence of chilling on photosynthetic rate, root activ-
ity, contents of total sugars and fatty acids of cucumber seedlings grown in a greenhouse. Even though
photosynthetic activity of seedlings exposed to 0°C for 5 hours was little or insignificantly influenced,
it was reduced by 52.8% and 67.7% in seedlings exposed to the same temperature for an extended 10
and 24 hours, respectively. Photosynthetic rate decreased significantly when seedlings were illumi-
nated, as compared to continuously held under darkness, during 15 hours of chilling treatment at 3°C.
Recovery of photosynthetic ability was also retarded by illumination during a recovery period after
chilling treatment. Root activity, as measured by the oxidation power of a-naphtylamine, was signifi-
cantly reduced by chilling treatment at 0 to 6°C, but amount of bleeding xylem sap collected at 40
days after chilling treatment was not significantly different among treatments. Total sugar content
increased by 12 and 23% as compared to the control in seedlings chilled for 24 and 48 hours, respec-
tively, at 3°C. Contents of unsaturated linolenic and oleic acids increased, while content of saturated

palmitic acid decreased with chilling treatment.
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Fig. 1. Relative photosynthetic rate of 30-day-old cucum-
ber seedlings as affected by 10 hours of chilling tempera-
ture and light exposure. Maximal photosynthetic rate was
17.82.1(umol CO, - m?- g'1),

Double bond index (D.B.J)=
(Fof1I8: 1) X 1+ (% of 18:2) X + (% of 18:3) X 3

100
Z o

1. Ma[uke ws

WeAe 774 3 s dagio] B3 E) b)x]
= GRS A A= Fig 13 2o WexE &
ol RIS well= 6°cellA] 1087 HEA]
el B8] 83.1x9.8%9) BFIAH-S VehygleH,
3°Cell A= 50.828.9%, 0°CIAE 40.5:11.6%] Bl
3 2 5 FEAEE WIS 22 Bes
Aol (310 umol - m2- s)S RARS 6°C A=
F2lel 40.2+8.2%, 3°C z{alf 21.246.1%, 0°C]
Weol s £218e] 13.8+4.9%2] BEAAS He] Ul
271 B9 FRAPE S TA BHe FleE
ekt

3eCollA B2AE] 7Rk gEleis o 3 9=

o] IR PR GTS AR @HE Fig, 2

o VEhir). BeAelA] dxno|lgueE Bigd)
Hlste] SAIZE e 75.3£9.7%, 10417 2= 63.0
£14.2%, 15478 XFr= 35349.5% AL
HEbRSct. e Wexaa) B FAEEE dol
© FXgle] vlskd 5A7F A 56.4+11.7%, 104]
T AT 31.128.1%, 15417 AECIAE 2244104
B2 B3 A Aot

- 160 -



Lojgd] ¥ ABHA7E FRE R Ak wHs JF

Bl Light
B8 Dark

Max. rate of photosynthesis
(% of untreated)

5 10
Duration of chilling(hrs)

Fig. 2. Relative photosynthetic rate of 30-day-old cucum-
ber seedlings as affected by duration of chilling at 3°C and
light exposure. The photosynthesis was measured al 25°C,
11:00AM and maximal rate measured was 19.2+3.5 (Lmotl
COy- m2-shy,
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Fig. 3. Relative photosynthetic rate of 30-day-old cucum-
ber seedlings pretreated at 3°C under the light and allowed
lo recover at 20°C in the light or dark conditions. The pho-
tosynthesis was measured at 25°C, 13:00 PM and maximal
rate measured was 17.5+1.8 (umol CO,- m?- s7).

BlellA 3°C2 SAIZEL 15403 A= F 1817 A
TARZL T o] 20°C] A8 ® {30 F e
oA 1277k AR the FEAE S5 49,
SAIZE WeAEAlE FAjglel vlmsle] 12413 Fojl
773£10.7%7F B3] FEHL O, 2447 F
NE 86.0:6.1%= ZolErh et FEZTE Foj
e ZAEIEE ol 127710 41.76.3%, 244|7F
o= 50.3+9.9% F=Rre] FEETE EFE 3°CelA]
15417 AFatad W 200ce] A 12417 A
HAZE o] FEETFE FA2lY] 37.9:8.8% 75
£ UERRT, 2441736l 51.846.1% FE7KA] HE
FRoL}, BHE FABIA 12471 7.8+5.5%, 24417k
o= 04+0.6% TELFE WOl BHA 715E Ay
CEeriE

Lasley et al.(1979)2 o] A #H& FABER=
FZ9AM 2°CllA Az X F HE7 Bg =
Agh 7399} R 99 FPAH JBAEES W
wE A, FERFNAE 2087 o gIET BEA
2o 40% AE/A HEE o} FEANANE FF
A N5g P8R Bk Bugh v gl ol
B @o] Loz el tidlede o}2l7lR] Huls)
WA A= o, Lasley et al(1979y= A)E=t
o] AFa} ApRke) wgle) fele] dv A Zrhn
sl B AEe] AREsRE sl B, Ws)
E %2 AR} A%l 2AEE Aot At ¥
g} ot oz}, AFEe] a4 AL ZhAA Ak

-161 -



zZhgo)] o] zEjEo] F49 =& (Patterson et
al,, 1981)°] dofular Fsjae] FEE EXAA ol
9] F&o]| FaE M m= ol 2l 7Fe] 4
L BN AEZRE] R 48 SN 55 2
2 A, 3l5h WF3Ee] TR R AgsiHr] iE
o] opd7} 2w 3t

20| H7} WElE o AN 8 T opE) H
g AE Gz Aze)r) dofut 48 f50]
A3, ATP 5] AP N vEECole]
FFo] A, ] FFO] TP gN, AE
A7F A=FE Ao 71T Levitt, 1980).

Wexy] 7Rke] eolre Ji%ﬂowlil% FFE
B8 20ColA] 12, 24, 48, 72, E 96417t €]
E, AEFE 397 6o 2EHS -173:,?} A=
Fig. 49} 2] Az|7|7leo] ZAoja4=2 288 745
L2 ZHsrt. 07:0009 WEXEE 7RAE S
ol WeAHE 3ol AR E), 24A)7F 5]
= A2 (814296 pg - gt - Fw)e 69%7FA] Sol D,
4877F AFelME 219744, 72217 Az o)Fol=
Exjgel 9% $E0 % FA 245190 2407 A
o] TAIZF WAEE 64T thk ZEHe] 5=
ot 48A13F olde] WeHEelMe Ae] FEE A
] =

18:004|°)] WA E AAEAE W= 07:004] A
29} vlggt Ao, ot BYzE A 2EEe)
7t A3 FEo] W oIt

Creencia and Bramilage(1971% 24558 0.3°CY]

—m— 3 days after chill} | —m— 3 days after chill
—a— 6 days after chill —.‘. —a— & days after chill

\
S
| \x.::.

[ Chilling starled at 07:00

1 1 1 1 n
0 20 40 60 80 0 20 40 60 80 100
Duration of chilling (hrs)

Root activiiy
{Oxidized- NA, g/g.FwW root)
5 8 s B8
T P/'r

)
=]

o

Chlllmg started at 1B 00

Fig. 4. Root activity of 30-day-old cucumber seedlings as
affected by duration of chilling at 2°C. The chilling treat-
raent was started at 07:00 AM and 18:00 PM, and root
activity was measured 3 and 6 days after treatments,
respectively.
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Table 1. Amount of xylem exudates from cucumber plants
as affected by chilling temperatures for 10 hours.

Chilling Xylem exudates per plant (mL/2 hrs)
temperature (°C)  20DAT®*  40DAT 70 DAT
0 102v 38.8a 31.1a
3 13.1ab 44.7a 324a
6 15.8a 498 a 358a
Untreated (20°C) 163 a 48.7a 353a

? Days after transplanting.
YMean separation within columns by Duncan's multiple
range test at 5% level.
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Table 2. Total sugar content in leaves of 30-day-old cucum-

ber seedlings as affected by duration of chilling at 3°C for
48 hours.

Duration of chilling

Total sugar content in leaves

at 3°C (h) (mg - g1 DW)
5 24.8 a*
2% 27.4b
48 30.1¢
Untreated 245a

*Mean separation within columns by Duncan's multiple
range test at 5% level.
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Table 3. Fatty acid composition in leaves of 30-day-old cucumber seedlings as influenced by chilling temperature for 10

hours.
Chilline Falty acid Degree of Double
temperature (°/C) FPalmiticacid  Stearicacid  Oleicacid Linoleicacid Linolenic acid ~ unsaturated  bond
(16:0) (18:0) (& (18:2) (18:3) fatty acid index
0 10.89 b* 1.52¢ 820a 729 a 72.10a 7.1a 240a
3 12.03b 213b 7.23 ab 7.28a 7133 a 6.1h 2.36ab
6 12.18 b 232b 5.68b 8.86a 7131a 59b 2.37 ab
Untreated (20°C) 13.67a 285a 492b 9.05a 69.62 a S.lc 2.32b

* Mean separation within colurmns by Duncan's mulliple range test at 3% level.
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