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1 b
Table 1 Effects of NH} -N/ NO3- N ratio and P level on the fresh weight of spinach phnt and nirate content in Spinach shoot

Fresh weight (g plant™ 1)

Nitrate content in shoot

Treatment No. Shoot Root Total
(NO3™ mg kg™ 'FW)
APy L.79+02% a 04310.04a 2.2240.27 a 1020£30 be
AP, 2.47%£0.21 b 0.68E£0 b 3.15£0.30b 1227£127 d
AdPo 2.82%0. 14 b 07610 12¢ 3.5810. 26 ¢ 1824 60 f
APy 2.64%0. 16 b 0.60£0 07 b 3.24%0 17 be 93 ab
AP, 4.9020. 11 d 1 25+0.08 ¢ 6.1510. 18 e 1115292 d
AP 5.0330. 10 d 12610.10e 6.29730. 19 e 153759 ¢
AP 3.8110 13 ¢ 0.97t007d 4.78%0.19d 852E61 a
AP, 5.8%010e 1.48X0 05 f 73X0.14f 979+46 abe
APy 581004 e L49%0 07 f 7 47£0.08 f 1426£132 e
1) + (n=3) Duncan (p= 0.05) Data in the

table are Means & S.D, n= 3. The multiple omparison uses the Duncan method. Data in the same column followed by the same letters are not significantly dif

ferent (p= 0.05)
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Table 2 Effects of NHf -N/ NO3-N ratio and P level on N content and N accumulation in spinach
Treatment N content (%) N accumulation (mg plant™ ')
No. Shoot Root Total Shoot Root Total
AP 4.78%0 66a 4.74%0.41a 4. 7710 58 14 10£0.3% 2 8F0.41a 16.93%0.79a
APg 5.27%0 Babe 5.08%0.33a 5.21£0 14bed 18 37£1.83% 5mE1.28 23.39%2. 80b
APy 5.29£0 1labe 5.25%0.74a 5.26%0 14bed 19 5+0.71b 4 10%0.47ab 23.15%0.25b
AP 4.960 24ab 4.797%0. 54a 4. 930 20ub 18 81+1.29% 3 89%1.21ab 22.70%2. 49h
AP, 5.57%0 32be 5.39%1.34a 5.50£0 50bed 353 5%8 2 35d 7.61£0.63¢ 43.1912.984
AgP, 5.47%0 Mabe 5.63%2.13a 5. 4230 33bed 35 ©2%3.85d 7. 70%0.38¢ 43.32%3.93d
AP, 5.15£0 35ab 5.09£0.61a 5. 1530 25abe 30 96 3 8lc 564E1 12 36.60% 3. 54¢
AP, 5.93%0 36¢ 5.61%1.49a 5.80%0 22d 43 7310.74e 8 39£0.89¢ 52.13% 1. 63e
AP, 5.68£0 3be 5.27£0.35a 5. 6120 33cd 42 68%£3.96¢ 8 4t1.51c 51.12%5.17¢
1) + (n= 3) Duncan (p= 0.05) Data in the
table are Means £ S. D, n= 3 The multiple comparison uses the Duncan method. Data in the sime column but followed by the sane letters are not significantly
different (p= 0.05)
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EFFECTS OF NH; -N/ NOs - N RATIO AND PHOSPHORUS LEVELS ON GROWTH,
NITROGEN UPTAKE AND RELEVANT ENZYMES ACTIVITY OF SPINACH
( SPINACIA OLERACEA L.)

Wang Jianfei Dong Caixia  Xie Yue Shen Qirong
(Colege f Resources and Environmental Sciences, Naying Agricultural Unwersity, Narjing 210095, China)

Abstract A solution culture experiment was conduded to study effects of NH;-N/ NO3 -N ratio and phosphorus level on
growth, and nitrogen uptake of spinach and adivities of nitrate redudase (NRA), glutamine synthetase ( GSA) therein. Results
show that spinach plants in nutrient solutions, the same in phosphorus supply level, decreased in biamass with decreasing NHj -
N/NO3 -N ratio, but differed slightly between solutions of 25: 75 and 0: 100 in NH;-N/NOj =N ratio. In treatments the same in
NHZ -N/NO3 -N ratio, spinach plants increased in biomass with rising phosphorus level in the nutrient solutions. Nitrate levels in
spinach shoots increased with decreasing NH; -N/NO3 -N ratio and phosphorus level, but did not vary much between treatm ents
different in NHj -N/NO3 -N ratio. Spinach nitrogen content inareased wih phosphorus level, but did not show much difference
between treaiments different in NH} -N/NO3 -N ratio. Nitrogen accumulation in spinach markedly inareased with decreasing
NHZ -N/NO3-N ratio and increasing phosphorus level, which were concurrent with the increase in spinach biamass. In solutions
of mixed NH; =N and NO? -N, phosphorus deficiency significantly inhibited spinach uptake of NH;-N and NO3 -N. When the
NHj -N/NO3-N ratio was 25 100, the NH} =N amount absorbed by spinach growing in the solution deficient in phosphorus ac
counted for 27. 2% of the total nitrogen uptake, however, it dropped to 16. 9% in the solution adequate in phosphorus. When
the NH3-N/ NO; -N ratio was kept at 500 50, the value was 45. 4% and 23. 9%, respectively. Apparently, the uptake of
NH; -Nwas less depressed by phosphorus deficiency than the uptake of NO3 -N. With increasing phosphorus level, NRA of
spinach markedly increased in treatments the same in NHj -N/ NOj -N ratio, but with higher NH} -N/NO3 -N ratios, NRA of
spinach was depressed, and it increased when the raio was lower. Moreover, phosphorus deficiency depressed GSA seriously. At
the same phosphorus level, GSA of spinach shoot increased pronouncedly with increasing NH{ =N in nutrient solutions. There
fore, it is feasible to decrease nitrate level of some leafy vegetables that are grown on those soils high in nitrate by applying more
phosphorus fatilizer.

Key words  Spinach; Phosphorus nutrient; NH; -N; NO; -N; Enzyme ad ivity



