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N utilization and Nitrate Accumulation Characteristics of Different Spinach Genotypes under Simula-
tive Autumn and Winter Seasons under Protected Field Conditions

ZHANG Hong-yan', CHEN Qing', YU nu-s>, TANG Li-ling', LI Xiao-lin'

(1. Lab of Plant Nutrition, China Agricultural University, Beijing 100094, P. R. China; 2. Biology Academy, Xinjing Teacher —
Training University, Urumchi, P. R. China)

Abstract: Under simulative autumn and winter protect field conditions, a pot experiment was carried out to study the effects of N
supply on yields, N utilization and nitrate accumulation characteristics of 6 spinach genotypes (Bozal8, Bozal5, Boza 10, Yuan bo,
Boza Guan neng, and Jian kang) . The results showed that there were significant differences among different genotypes on yields,
total N concentration, aboveground N uptake, nitrate concentration and the percentage of nitrate — N to total N in plant. The dif-
ferences among different genotypes were influenced by N supply levels. And the correlation variation CV (% ) of the index among 6
genotypes decreased with the increase of N supply. CV of nitrate concentration decreased much more sharply with N supply than other
index, from 62% in CK to 14% in 30mg N. kg ™' in soil. Based on the experiment, Yuan Bo was the lowest nitrate accumulated
genotype if we just took into account nitrate concentration. However, when we take into account both yield and nitrate accumulation,
Boza 15 is the best genotype that may be attractive for production under protected field in winter — autumn seasons. With the increase
of N supply levels, the nitrate concentration and the percentage of nitrate — N to total N increased significantly in all genotypes. Both
genotype and N supply levels should be taken into account carefully in vegetable production to reduce nitrate concentration in veg-
etable.
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Table 1 Aboveground yield of spinach of different genotypes (g * pot ")

i H KPR

it K- /mg N - kg™' +

0 10 20 30

T & WA 10 0.97 ¢ 2.02b 2.04 ¢ 2.54 b
WAk 15 1.41 b 1.97 ab 3.07 ab 2.27 be 2.67b
WA 18 1.83 a 2.37 a 2.63 b 2.25 be 2.35b
JLI 1.35b 1.97 ab 2.84 ab 2.09 ¢ 2.54 b
b B S ToN i 1. 66 ab 2.05 ab 3.14 ab 2.87 a 3.45a
Rt 1. 64 ab 1. 64 be 3.22a 2.64 ab 2.74 b

CV/% 20.6 15.9 13.9 14.2

fif T WA 10 10.2 ¢ 19.1b 20.2 ¢ 23.9b
WA 15 13.4 b 17.3 ab 30.5 ab 22.7 be 25.4 b

#2418 18.9 a 23.6a 26.8 b 23.0 be 21.9 b

JC ik 14.0 b 18. 6 ab 29.9 ab 20.9 ¢ 25.7b

=5 RE 15.7 ab 19.6 ab 31.7 ab 29.4 a 34.1a

Rt 15.9 ab 15.5 be 33.1a 26.5 ab 27.7b

CV/% 19.9 17.8 14.8 15.9
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Table 2 Total N concentration in spinach aboveground of different

genotypes (%)

1 9k S kol
P Jiti K /mg N - kg™ +

0 5 10 20 30
W10  3.73a  3.1lab 4.44a 4.18 ¢ 4.32a
P15  3.60a 2.83bec  4.13b  4.38ab  4.24a
WA 18  3.67a  3.39a  4.49a  4.4lab  4.35a
JC 2.91b  2.7lc¢  4.44a 4.32abc  4.38a
WIHAE  2.49 ¢ 2.54 ¢ 4.41a  4.27bc  4.35a
IRt 3.02b 2.60c  4.62a  4.45a  4.49a

C.V.(%) 156 11.4 3.6 2.3 1.9
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Table 3 N uptake by spinach aboveground of different genotypes
(mg N - plant ")

Jili K /mg N - kg™ +

FEH A
0 5 10 20 30

P10 7.2¢ 8.7¢ 17.9 ¢ 17.0b 21.9b
A 15 10.2b 11.1b  25.3ab  19.9ab  22.7h
#5218 13.5a 16.1a  23.6b 19.9ab  20.4b

TGk 7.9bc  10.6bc  25.2ab  18.0b  22.3b
Wit 8.3bc  10.4bc  27.8ab  24.5a 30.0 a

RH 9.9b 8.6 ¢ 29.7 a 23.4a 24.6 b
C.V.(%) 240 25.0 16.3 14. 4 14. 4
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Table 4 Nitrate concentration in spinach of different genotype
(NOs mg * kg™', at 12 leaf — stage)

i F K /mg N - kg™ £

JE R

0 10 30
Wk 10 84 b 2481 b 4107 b
Wk 15 160 a 1276 ¢ 4189 b
PI% 18 185 a 3640 a 4128 b
JCk 25 ¢ 915 ¢ 2989 ¢
AR5 e 50 be 2379 b 4372 ab
Rt 9% b 2298 b 4697 a

CV/% 62 45 14
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Table5 Percentage of nitrate — N to total N in spinach of dif-

ferent genotypes (% , at 12 leaf — stage)

— Jiti HAKF-/mg N - kg™ £

0 10 30
WA 10 0.53 cd 11.98 b 20.25 b
W 15 0.95 ab 6.94 ¢ 21.12 ab
WAz 18 0.17 a 18.57 a 20.00 b
JCE 0.21d 4.87 ¢ 15. 66 ¢
AR 0.48 cd 12.18 b 22.42 ab
Rt 0. 68 be 11.56 b 23.87 a
CV/% 51 43 14
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