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Nitrate Accumulation in Different Spinach Cultivars and Its Relation to Organic-N, Potassium and
Phosphorus in Plant
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Abstract: Pot experiment was carried out in greenhouse from October 2000 to March 2001, with 30 spinach cultivars widely
grown over northern China as test crops and at two N rates: 0.3 g N-kg™ soil and 0.6 g N-kg™ soil, to study the relationship
between nitrate accumulation and the content of organic—N, phosphorus (P) and potassium (K) in plant. Compared to the low
N rate, the crop yield, and the concentrations of organic N, total P and K were strongly decreased at high N rate, while the
nitrate concentration was significantly increased, which implied that over application of N led to imbalanced uptake of P, K
and N, inhabitation of nitrate reduction and organic N formation, as well as decrease of the yield. There was no significant re—
lation among nitrate N concentration and fresh weight, total amount of organic—N, and P and K uptake over 30 spinach culti-
vars in the low N treatment. However, at high N rate, the difference of nitrate N concentration was more obvious among culti—
vars than that at low N rate, which was as high as 242 mg-kg™ between the highest and lowest values. Furthermore, nitrate
concentration was found positively correlated with fresh weight, total organic—N, and phosphorus and potassium uptake over
spinach cultivars. These results showed that the difference in nitrate accumulation among cultivars was affected by N applica—
tion rates, and P and K played an important role in reduction and accumulation of nitrate and formation of organic N.
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Table 1 The average values of biomass and concentration of nitrate N, organic N, P and K in 30 spinach cultivars

under different N treatments

MiE RN < kg I Mg « BFW) NO;™-N /mg * kg™ A Bl N/mg « kg 42 P/mg * kg'' 42 K/mg « kg
0.3 18.0 310 3768 393 2526
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Figure 1 The relationship between nitrate N concentration and
biomass of 30 spinach cultivars
(A: Low N rate, 0.3 g N-kg™ soil; B: High N rate,
0.6 g N-kg™ soil)
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Figure 2 The relationship between nitrate N concentration and
total amount of organic N in 30 spinach cultivars
(A: Low N rate, 0.3 g N-kg™ soil; B: High N rate,
0.6 g N-kg' soil)
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Figure 3 The relationship between nitrate N concentration and
phosphorus uptake in 30 spinach cultivars

(A: Low N rate, 0.3 g N-kg™; B: High N rate, 0.6 g N-kg™ soil)
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Figure 4 The relationship between nitrate concentration and
potassium uptake in 30 spinach cultivars
(A: Low N rate, 0.3 g N-kg™ soil; B: High N rate,
0.6 g N-kg™ soil)
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