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ABSTRACT

The electron transport activities of chloroplasts isolated from the detached rice (Qryza sativa
L. ev. Chucheong) leaves stored under low temperature(4C) with light illumination were
investigated to understand the role of light in the low temperature inhibition of photosynthesis
in the chilling-sensitive plants. Chlorophyll content of the detached leaves upon incubation at
28T and 4C in the dark was also measured. The rice scedlings were grown with Hoagland
medium in the growth chamber of 28°C temperature and 400 ft - c fluorescent light with the
photoperiod of 16 h. Although chlorophyll content of the detached Icaves stored in the
dark declined by 61.7% after 28 treatment, therc occurred only 5.2% decreasc of chlorophyll
with 4°C trcatment. Low temperature treatment(4T) for 6 days brought about decreascs in
total photosystem(PS II+PS 1) activities by 35.2% and 73.6% in the presence and absence of
light, respectively, while after 28°C treatment of the detached leaves for 6 days in the dark
there was only 27.6% decrease in PS II+PS I activity. PS TI activities were also decreased by
35.6% and 72.2% in the light and dark, respectively. PS I activities were decreased slightly,
however, by 7.6% and 16.2% in the light and dark, respectively. Investigations into DPC—
DCPIP and NH:OH — DCPIP actvities revealed that low temperature inhibition of PS I
activities was not due to the inactivation of the water oxidation capacity at low temperature. It
was concluded that light protects the ¢lectron transport activities of isolated rice chloroplasts

from the inhibitory cffect of low temperature in the detached lcaves.
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(Cheniae and Martin, 1970; Binder and Bachofen, 1979).
Aol A48 ¥ (Oryza sativa L. ¢v. Chucheong)?| F2ts A7 T 3A4FE :%_;q =4 ek
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tassium ferricyanide)® # & A Als54 2 shed O, wHEZFo 2 FASYT, PST EH H.O—~
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Shaw(1969)¢] wlyl2- HE st A stAR, 4549 AL Amon(1949)9~] & o] B35}
1=

A, el Wy okEAal 28T} 4Tl A ekl A o F4L0] ek
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Table 1. Chlorophyll content in the detached leaves of rice stored under different temperatures in the dark

Days Total Chl Chl a Chl b
(pglg fresh wt)
28C 4T 28C 4T 28T 4C
0 2102497 236775 1525+73 1801118 576+25 566+33
2 1667 £ 54 233087 1254 =46 1771+£123 413+11 559+15
4 804111 2244+ 113 589£91 171489 21522 530£25
6 - 2191480 - 1655+62 — 53636
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Fig. 1. Total photosystem (PSL+PSI) activities of chloro-

plasts isolated from the detached leaves of rice stored at
4T in the light and dark. The activity was measured as
Q: cvolution.
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Fig. 2. PST activities of chloroplasts isolated from the aetachea

leaves of rice stored at 4C in the light and dark. The
activicy was measured as O: evolution. p—PD=

p-phenylenediamine.

Vol. 31 No. 4



December 1988 Moon et al.: Electron Transports in Chloroplasts under Low Temperature 303

T T I

. Asco. + DCPIP — MV
2 3504 .
>
< 320} §
?‘:;_"E“ é dark

c Y 290r -
m
~ __‘%n Light
CE: 8260( -
T3
= 5 230[ .

[
1]
Y

2 A 6
Time at 4°C, Days

Fig. 3. PS1 activitics of chloroplasts isolated from the detached
leaves of rice stored at 4T in the light and dark. The
activity was measured as O2 uptake. Asco.= Ascorbate.
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Fat ErfES] Yol AR oba glell 2ste] LAY o B4l AxpA g o] Yol 9]
e tha) R o -l ] <=5 (Kaniuga ef al.,1978b ; Marguhes and Jagendorf, 1960),

o] 423t 8,000 lux?| Y& Aol 4 o2 AAdEAE 5T vl Fe] Y Hew o=l
Aol ps 8 A A %24 El A Zbel| whel B A} 2b£she] A 1# °’Rll°ﬂ FE7 A A=
35.6%, rxA sl AE 72.2% 2r4S 23 vHFig. 2). o8l q 2t4 5L PSII+PS 18] T4

o] 7A-%shFig. 1) fr4kshAl vhepyiet,

a2 pSI19 AL FEAs A A eH ¥ AE 7.6%, FEAAA A3 e[ -
= 16.2% 7} 2r4= & #o|vh(Fig. 3). pS T A=A deta o] 7452 PS 10 ul3le s3]
WA vERyET, EobE el Fofl 4E PS 1] AT A o] 28 AAE AL A ¥ Ados
o} (Margulies and Jagendorf, 1960; Margulics, 1972; Kaniuga et al., 1978a), PS 12| &4 o] PS
Dol vlgted 2 Loll 4 kA= o] glon] o kBT Holl &5k v § 4 F2HZ dv 4
o= #Hslch deb4d, AedelF Lol B0 Axlde 249 24 pS T A Y] 24
g o 4 ok PS 9 ZE &S B} Ak4 5 °L°]'i7 $18td DPCe} hydroxyla-
minee 2 2| 4389 AAFHE 2514 7|3 PS 16 1M o AALE T 5t A
(Vernon and Shaw, 1969; Binder and Bachofen, 1979) # 2}7 A=k 248 2359 e (Rig. 4).
H:O — DCPIPY] Hilldh-3 #4-2 A &3 2 d 5= wle} AA} 2adts 3fs 292 AL A
el % 60 Aol 65.8%2] A &S Vebl ], Ab4 WAleko 2 234} A 2l 2 (HO—FeCy)
o] Z+45(73.6%)% f+ 22 3o zholgdol, DPC—DCPIPSY] #Halsh gk 4] =] 23] 2]l
wel Aab grasts AgE Rz AL X2 F Ul T 50.6%9 A& WebdoH,
NH:OH—DCPIP2] Exg% 40.2%2] 74 && viebdch. A 2ol 23 HO — DCPIPE] &4
AA 7} 9 9f 22 B AbEEg E Al 97l A zpA EA ] A zhAd A 29l ke Aolzlm &
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Fig. 4. Relative activities of photochemical reactions of chloro-
plasts isolated from the detached leaves of rice stored at
4C in the dark. DPC and NH:OH were used as
artificial clectron donors in the experiment at the con-
centrations of 0.42 and 8.3mM, respectively. The activ-
ity was measured as absorbance changes of DCPIP

reduction.

o Aol A B9 F Abshee A S c}
s} o], DPCY hydroxylamine®] &1F A2hFod A& A4-&ate] AbL Freko R A3 4]
2} ghA o) B4 o 4] FARRE oFAb-g Rl T oh(Fig. 5). HHO—~MVE| AAAZ2E4-L 2T
gl 28°Coll A 697t b el st gl 9.2%9] Fago] B o 4 Al F Al 5.
0%% 7+42&S B¢, DPC~MVY T4 3 NH.OH—~+MV2 &4 o4 77 50.8%, 45.
3%3] EES el T E,u]—}_o] Q)-8 =] .82 7] 5} AL B | B 9] A=} A 2]
e 7 -Lo vl Zal Eo] AbEE9 04 dolute AL R, M52 2 st Mn*te] E9] 4F
slng) 2 Hel o] gy = Folel: As)t 3l vl (Kaniuga er al.,1978a; Kaniuga et al., 1978b).
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(Martin and Ort, 1982). &t woll o gl X221 2)4] A Fels 25 9] poole] F7h35t,
LHC 112] clAkzirt oA o2 ps 119 8k-5-F Al Aol w2 &£4lo] AA Azpno®
od 28] M=ty @Ao] At E Aolele AT AR ul 9l eb(Moll and Steinback,
1986; Moll et al., 1987). & /“fuoﬂ A PSTY &Alo] = Loll4) 4=+ AL Kaniugas
(1978a)9] Azbel G £ l thalso] 2ol 4 oA = A ¢skrh A (Fig. 4, Fig. 5)°A

= Martin®} Ort(1982)—’] Za g Aok n & 4+ vt webd B 47 A5k vebd A 2ol
/ﬂ o] # A8t pS 119 24 7&.&% o Zalol] 3 B2 AEgo] A A v EF Hetr] et
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Fig. 5. Relative activites of clectron transport of chloroplasts
isolated from the detached leaves of rice stored at 4T in
the dark. IDPC and NH:-OH were used as atrtificial
clectron donors in the experiment at the concentrations
of (.5 and 10mM, respectively. The activity was mea-
sured as Oz uptake.
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