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Effects of root zone hypoxia stress on root nitrogen metabolism of muskmelon. LIU Yi-
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Key Laboratory of Protected Horticulture, Ministry of Education/Key Laboratory of Protected Horti-
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Abstract ; By using aeroponics culture system, this paper studied the effects of root zone hypoxia
(10% and 5% 0O,) stress on the root nitrogen metabolism of Cucumis melo during its fruit devel-
opment period. During the 30 days experiment, the root NO, -N and NH,"-N contents and ni-
trate reductase (NR) and glutamine synthetase (GS) activities of C. melo in treatments 10%
and 5% O, decreased after an initial increase, as compared with the control (21% O,). At the
20 days of hypoxia treatments, the above—mentioned indicators were significantly higher than
those of the control, while it they were adverse at the 30 days of hypoxia stress treatments. More-
over, the magnitude of the change was greater in treatment 5% O, than in treatment 10% O,.
The root glutamate dehydrogenase (GDH) activity at the 10 days of hypoxia stress treatments was
significantly lower than that of the control, while the difference was not significant at the 20 days
of hypoxia stress treatments. No significant difference was observed in the root glutamic acid oxa-
loacetate transaminase ( GOT') activity among the hypoxia stress treatments at the 20 days, but
the GOT activity was significantly lower than that of the control at the 30 days. The root glutamic
acid-pyruvic acid transaminase ( GPT) activity in treatment 5% O, at the 30 days and in 10% O,
treatment at the 20 days was significantly lower than that of the control. During the 30 days ex-
periment, the root soluble protein content and the total amino acid content and most amino acids
in xylem sap decreased with the decrease of rhizosphere O, concentration. It was concluded that
when the rhizosphere O, concentration during the fruit development period of muskmelon fall to
10% , the root nitrogen uptake and assimilation, amino acid synthesis, and nitrogen translocation
of the muskmelon were inhibited.

Key words: muskmelon; root zone O, concentration; nitrogen metabolism.
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Fig.1 Effect of root-zone low O, stress on NO, -N and
NH, *-N content of muskmelon root
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Table 1 Effect of root-zone O, stress on amino acid content in xylem sap of muskmelon root

IR 5 T (mg - L) et (% )
5% 0, 10% 0, 21% 0, 5% 0, 10% 0, 21% 0,

REF R Asp 16.712.41 ¢ 25.41+3.12 b 40.1423.52 a 1.43£0.11 a 1.1240.19 a 1.08+0.21 a
J5 28R Thr 91.02+5.46 ¢ 829.33%15.34 b 955.0621.41 a 7.81£1.65 ¢ 36.66+5.01 a 25.76%3.51 a
24 B Ser 11.66+1.47 b 11.86+1.32 ab 19.4120.98 a 1.00£0.11 a 0.52%0.15 b 0.52+0.13 b
HER Glu 567.15+21.32 ¢ 690.45+25.64 b 1425.35+20.64 a 48.69+2.55 a 30.52+1.52 b 38.45+3.41 ab
H&E® Gly 17.51+2.55 b 21.69+3.51 b 32.21+2.45 a 1.50£0.22 a 0.96+0.16 b 0.87+0.22 b
N2 R Ala 5.72+1.54 ¢ 10.91+2.31 b 34.69+4.65 a 0.49+0.14 b 0.48+0.09 b 0.94x0.16 a
AR Cys 141.64%8.25 b 154.15+10.31 b 357.91%12.52 a 12.16+2.31 a 6.81£1.65 b 9.65+2.84 ab
HRERR Val 71.52+5.31 b 77.74+3.78 b 128.70+8.94 a 6.1421.42 a 3.4420.53 b 3.47+0.68 b
E R IR Met 34.6624.12 ¢ 52.23%3.51 b 79.00%5.75 a 2.97+0.63 a 2.31£0.54 a 2.13£0.79 a
S5 IR Lle 35.04%3.41 b 43.02+4.68 b 101.07£6.41 a 3.01£0.24 a 1.9020.61 b 2.73%0.63 ab
HKNER Phe 85.63%3.51 b 85.61+2.84 b 94.3124.21 a 7.35%1.32 a 3.78+0.54 b 2.54x0.61 b
R Lys 33.5242.64 ¢ 81.33+4.68 b 119.9548.75 a 2.88+0.54 a 3.60+0.65 a 3.24+0.97 a
ZH 4R His 16.16+2.34 b 18.88+3.65 b 33.99+5.68 a 1.39£0.42 a 0.83+0.21 a 0.92+0.64 a
AEEIR Arg 25.69+4.65 ¢ 139.04+8.64 b 250.47+12.41 a 2.2120.87 b 6.15+1.31 a 6.76+1.65 a
FERM Leu 4.96+1.65 ¢ 11.33£2.54 b 23.15+4.12 a 0.4320.12 a 0.50+0.11 a 0.62+0.08 a
Fi% &R Tyr 6.35£1.23 b 8.96+1.56a b 12.1522.65 a 0.55+0.09 a 0.40+0.07 a 0.33+0.04 a
MR 1164.94+71.86 ¢ 2261.93+100.43 b 3707.43+125.09 a

AR AR RS OB AR SR, /NG PRy P<0.05,
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o AR AEUME R BE AR , TGP I A 1) B e AL 1
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T MERRAIK, NO, iR J5 0 NH, 22 2 i, MR R A &
RN, GS 24 T AW O Z DI RERG, L TC
PUE AR A MLA 55— 28 RO, HL i M 0 e A AT
VI R R [FIALBE T 58 55 ( Becker et al. ,2000; 1
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