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Interactions between Oxidative Pentose Phosphate Pathway
and Enzymes of Nitrate Assimilation " Nitrate Reductase,
Nitrite Reductase, Glutamine Synthetase: ;| and Ammonium
Reassimilation " Glutamine Synthetase: | as affected
by Nos- Concentration.*

Sang Mok Sohn**. Michael James Emes***

ABSTRACT : In order to understand more clearly the integration between N —assmilation and
C-—metabolism in relation to N fertilization, a pot experiment with 5 different level of N
fertilization(0, 5, 10, 25, 50 mM NQOs:~) was conducted in Manchester, U.K. The peas (Pisum
sativum L., cv. Early Onward) were sown in vermiculate (5 ¢cm depth) and cultivated for 6 days
under temperature controlled dark room conditions (25°C). The plants received frequent irrigation
with a nutrient solution ; it was fertilized every 2 days, 3 times a day at 10h, 13h, 16h respectively.

Elevated NOs~ concentration, the activity levels of NR, NiR, total GS{crude extract), GSz{plas-
tid) in both root and shoot were increased and reached the peak in 5~25 mM, except NiR specific
activity which increased its activity continually until 50 mM NOs~ treatment. Total activities of
GS(crude extract) in both root and shoot became higher than those of GS2(Plastid), and the ac-
tivity ratios of total GS in the crude extract and GS: in the plastids were 3.0 to 4.3 in root, but 3.2
to 10.6 in shoot. It was concluded that the reductants and ATP from OPPP itself should be enough
to achieve the high rate of NR, NiR, GSi, GS: in plant root and shoot for reduction or assimilation
of nitrogen, but these enzyme activities might be inhibited by an excess of NOs~ influx over the re-
duction capacity.
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Fig. 1. The effects of NOs ~concentration on the
activity of NR in crude extract by Pisum
sativum L. grown under dark condition.
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Fig. 2. The effects of NOs~ concentration on
the activity of NiR in crude extract by
Pisum sativum L. grown under dark con-
dition,
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Fig. 3. The effects of NOs~ concentration on
the activity of Total GS in crude ex-
tract by Pisum sativum L. grown under
dark condition,
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Fig. 4. The effects of NOs™ concentration on
the activity of GS: in plastids by Pi-
sum sativum L. grown under dark condi -
tion.
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Table 1. The ratios of activity of total GS in crude extract and GS: in plastids by Pisum sativum L.

grown under dark condition,

NGs™ Treatment Total GSA in crude GS:2A in plastids Ratios of
/Plant part extract (U? /Protein) (U©-% /Protein) GS1/GS:2
0 Shoot 215 20.3 10.6
Root 203 56.4 3.6
5 Shoot 248 49.6 5.0
Root 252 74.1 34
10 Shoot 359 87.6 4.1
Root 246 32.0 3.0
25 Shoot 294 91.9 3.2
Root 237 52.7 45
50 Shoot 227 69.7 3.4
Root 195 45.3 4.3
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Fig. 5. The growth of shoot and root in the dark grown Pisum sativum L. under different source con-

centration (KNQas. KCl).
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