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Effect of microelement fertilizer and rare earths on yield
and quality of Chinese cabbage

HUANG Yun-xiang?, WU Ming-yu®, ZHANG Yang-zhu?, WANG Cui-hong?

(a.College of Resources and Environment; b.Enrolment and Vocation Guidance Office, Hunan Agricultural University,
Changsha 410128, China)

Abstract: Field plot experiment was carried out to study the effect of microelement fertilizer and rare earths on yield and
quality of Chinese cabbage and contents of NH,*—N and NO3; =N in tested soil. The results showed that combination of
organic manure and NPK fertilizers applied together with microelement fertilizer or rare earths reduced the content of nitrate
and nitrites in Chinese cabbage in varying degrees. In comparison with the contrast, nitrate and nitrites contents of Chinese
cabbage were reduced by 3.1%-28.2% and 6.4%-43.0% respectively in spring, and reduced by 3.0%-54.5% and
0.0%-20.0% respectively in autumn. Vitamin C content of Chinese cabbage was increased by 18.6%-82.4% in spring and
soluble sugar content was increased by 3.6%-67.9% in autumn. NO; —N content was reduced by 8.5%-69.9% and NH,—N
content was increased by 88.2%-157.4% in plough layer of soils. Synthetic analysis showed that combination of organic
manure and NPK fertilizers applied together with Zn fertilizer, not only increased vitamin C and soluble sugar contents, but
also reduced nitrate content of Chinese cabbage.
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Table 1 Basic properties of the tested soils
-1 -1 -1 1 / / /
H /(g-k /(g-k /(g-k /(g-k
p (kg™ @ko™)  Aekg) MOk o ke maka)
4.25 22.09 1.38 2.23 21.4 148.8 103.3 2424
4.90 32.30 2.50 4.20 20.5 159.1 169.4 149.9
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£2 FEERLENARMTE T, Te Ts
Table 2 Yield of Chinese cabbage in different treatments 43.0% 28.7% 27.9%
/(kg-hm2) 1%
4
Ty 21490c 115 208 0.0 0.0
T, 22842bc 119 549 6.3 3.8
Ts 19329c¢ 113 750 -10.1 -13 T
T, 25683ab 102083 195 114 >
Ts 15511d 106458 278 7.6 F4 TR NARNTHERLSE
Ts 27650a 115208 287 0.0 Table 4 Contents of nitrites in Chinese cabbage with
T, 22672bc 114 097 55 -1.0 different treatments
T, 19917 113 264 7. -1
8 9917c¢c 326 7.3 1.7 H(mgkg ?) 1%
2.2 AEIMEABALIEX /B SERHER & A0 L A RS &2
T, 33 0.5 0.0 0.0
H it BRI E
H it &7 3R BY 52 M T, 16 04 515 200
2.2.1 bl & AL A AN ST 0 B T2 o4 s 00
T, 3.2 0.5 -3.0 0.0
3 T, T3 Ts Ts 1.5 0.7 -545 40.0
Te 1.8 0.4 —45.5 -20.0
0 0 0 T, 1.6 0.4 -51.5 -20.0
16.2% 18.7% 28.2% L 28 05 159 00
(Ts )
‘ A 22,2 XA R V-C BTIE AR S E 670k
%3 FERGENAXHBSEE 222 AR AR AT SR
Table 3 Contents of nitrate in Chinese cabbage with 5
different treatmer;ts V-C Ts T4 Ts
/(mg-kg™ 1%
(mokg ) T 82.4% 79.8%  69.1%
T, 3999.0a 27546a 0.0 0.0 LE
T, 3349.8bc 2579.2ab -16.2 6.4 V-C Ts v-C
T; 3253.1bc 19859c -18.7 -27.9 T T, Ts V_C
T, 3820.0ab 24399b -4.5 -11.4
Ts 3576.6ab 2230.9hc -10.6 -19.0
Te 2869.5c 1965.2¢ -28.2 -28.7
T, 3876.7ab 1570.5d -3.1 —-43.0 T; Ts T, 67.9%
Tg 36299ab 2501.8ab -9.2 -9.2
61.5% 48.6%
x5 AREITEARLIE DB V-C A RMEESE
Table 5 Contents of vitamin C and soluble sugar in Chinese cabbage with different treatments
V-C /(mg-kg™) V-C 1%
I(g-kg™) 1%
T, 7925¢ 263.6 bc 0.0 0.0 74.35c¢C 0.0
T, 1319.5ab 4147 a 66.5 57.3 108.18 ab 455
Ts 1446.0a 262.7 bc 82.4 -0.4 12481a 67.9
T, 14249a 250.5 be 79.8 -5.0 77.05c 3.6
Ts 1340.6 ab 221.2c 69.1 -16.1 94.86 abc 27.6
Te 1 066.6 abc 3209b 34.6 21.7 101.72 abc 36.8
T, 1108.7 abc 264.0 be 39.9 0.1 110.53 abc 48.6
Ts 940.1 be 281.6 bc 18.6 6.8 120.09a 61.5
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Table 6 Contents of NO;—N and NH,"—N in plough layer 2005 31(6) 672-676
of soils with different treatments [3]
I(mg-kg™) 1% [
2004 23(2) 224-227
T, 1003a 52.4b 0.0 0.0 [4]
T 91.8a 12084 -85 130.5 ]
Ts 522b 116.4a -48.0 122.1 2011 32(3) 371-375
T, 302b 134.9a -69.9 157.4 5]
Ts 61.4b 116.9a -3838 123.1
To 60.5b 100.4 a 397 91.6 ]
T,  534b 986a 468 88.2 2011 30(5) 613-617
Te 41.0b 1101a 59.1 110.1 (6]
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[7]
[
2010 26(17) 214-217
Mo Mn Zn [8]
[ 2010 30(5)
(432 mg/kg) 968-973
(15.6 mg/kg)™! [°]
[9] 2011 17(3) 657-664
[10] [
2001(2) 37-38
(1.14] C NO, 2 [11]
C [ 2007 13(1)
160-163
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[ 1992 11(3)
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[13] M]
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