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ABSTRACT

There was a decrease in nitrate reductase activity(NRA) measured in vive in rice roots (Oryza sativa cv.
Tongil) grown in anaerobic culture solution. But it was reversed by addition of malonate to the in wivo nitrate
reduction assay medium. Malonate increased the iz vivo NRA during 2-5 hours incubation and decreased it in
longer incubation hours.

In vivo NRA was stimulated by addition of NaHCO, to the assay medium, but not by Na,CO;. The stimula-
tion of NRA by NaHCO; was not observed in shoot removed rice roots.

It is suggested that CO; from NaHCO, is carboxylated by phosphoenol pyruvate carboxylase, results in
increasing the malate contents in the rice roots, and stimulates the in vive NRA. NADH needed in nitrate
reduction is supported by malate oxidation. In rice roots, it seems probable that malate oxidation in the mito-

chondria is more important to nitrate reduction than malate oxidation in cytoplasm.

£ AL AR ozl et A E WEle] ofdl AY

M = 22 #glol pitrate reductase activity(NRA)7} =4
el Ao] &= ¢lok (Marwaha and Juliano,
dutdor ZFAEL F4£Yo 2 nitrate & F 1976). Suzuki 5 (1981)2 ¥ F-zle] glo] A nitrite
&}o] nitrite, ammonia 2 343« amino acid § u} reductase(NiR) & protoplaste] A WA =gl o1} NR
Eol ek oleldt el WA F3tFA S nitrate re- 2 A TP o] stz GEedch HE B4 3
ductase(NR)2] F-odef] s x5z 9o} (Hewitt, AAANAE A& AAsH ol ¥ Ryt 1 TF
1975). Aol A QeI Aast FEF RR B A
W B ge]4 NR L A 4402 nitrate & g 3 glebs A8 9w gk (Drew and Lynch,1980).
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A5AE A2 YE 99 A $ed NRA &£ o] 9
€ w7k g AEn dAA Skt dF7] W4
+ ¥olxz gvh. Naiks 3-(1982)2 L 9glo = Yo
o] kA AE4ql triose phosphate 7} nitrate -4 o)
Aok FYH L ATy o Fo]elr] (klepper et
al., 1971) ¥t} mitochondria o] 4] wkEo] 2] NADH
7} ATP 34 2} nitrate 3h9e)] v o] A£3 4+
7] wliEolglz 3ol o} (Sawhney et al., 1978) o]
pyruvate (PEP) ¢}
pyruvate 3 & f7]4bEel & Fobslde A

a Z2AE 532 ¢l (Naiks et al., 1982).

W2 9] 7 9 nitrate 3l W sty FFA
of Wk AP A g gholh 2e} o)
Wel wstE of Fold] wtel NRA Y Eolsiches 1
27} §l5z(Minottii and Jakson, 1970) o] A A% W
2lell 9| F-o] ] sugar & FFa] T nitrate o] A
%5 4 9lrb= Bz}l glth(Sasakawa and Yoma-
moto, 1978; Lee, 1978). 18]z =] Ao A ol o] f=

& in vivo NRA 7} phosphoenol

B o8 ve Pole) in vivo NRA 74 Z7}ebe
=3 malate 7} Rz] ¥e] NRAo ogg & 7

o] &# 4 ¢lc}(Deane-Drummond and Clarkson, 1979;
Deane-Drummond ez al., 1980).
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9] ztAl #H ek (Fig. 1). Tl 2 Ade BE HEE
o glel #e] Fuie O, %Fmst ol NRAJ &
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Fig. 1. Influence of bubbling O, or N, gas through
culture solution on in vivo NRA with various
incubation mediums in rice root. NaHCO,,
pyruvate, and malonate were added to in
vivo NRA assay medium as described.
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Fig. 2. Effect of various concentrations of NaHCO,,
malonate, and Na.,CO; on iz wivo NRA in
rice root.
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Fig. 3. Effect of shoot removal on circadian rhy-
thm of in vivo NRA in rice root. Shoot
was removed at 05 : 30.
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Fig. 4. Effect of NaHCO; and malonate on in vivo
NRA in intact or shoot removed rice root.
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Fig. 5. Time course of nitrite formation with var-
ious incubation mediums in rice root sampled
at 10 : 00. Pyruvate, NaHCO,, malonate,
and malate were added to in wvivo NRA
assay medium as described.
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Fig. 6. Time course of nitrite formation with var-
ious incubation mediums in rice root samp-
led at 15 : 00. Pyruvate, NaHCOs, malonate,
and malate were added to iz wivo NRA
assay medium as described.
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. Time course of nitrite formation with var-
ious incubation mediums in rice root sam-
pled at 20 : 00. Pyruvate, NaHCQO;, malo-
nate, and malate were added to in vivo NRA
assay medium as described.
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al., 1982). Woosg} Canvin(1980)& A3 el b
S.o84] A 7}% malonate &= nitrate 8o o}F-81 o5k
& A4 Egrhe 4 At 2738k malate s} mi-
tochondria ] of] 4] 2bz}z}e] WA 3tA] 5= NADH ®
b= A 23 J o] 4] malate dehydrogenased] 2]z] 4+
z}eled A} Wb 5] = NADHe] o] &3fe] nitrate 7} 34
Rtz Z=x3lg . ole] el Naiks 8¢ Nicholas(19
81) & malonate o] & &] mitochondria ] ¢] NAD-malic
enzyme o] =& 5o} A7 o 2 nitrate IHo] 74 H
1 ol # & zhA = pyruvate & malonate 9} @Al A7}
AAE 735 Asdrks e 27 5e] nitrate sk
o] g3k 3492 mitochondria W 2] Krebs cycled]
oeH s Qeba mx syl

Y F 7kx] Aol gle] & A}o] A & malonates} 9
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onate & succinate dehydrogenases]] ¢l¢] succinate o]
dE AAA A A% ch]el mitochondria v g
NAD-malic enzyme-& #|#i3l= oz <z 9}
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galell o2 w2 olst Ag F Ut 4 2o F
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]
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7 o] t}(Wiskich, 1980).
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