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Effects of Interaction between Nitrogen and Zinc on Forms of Zinc in Yellow — Brown Soil
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(1. Resource and Environment College, Yunnan Agricultural University, Kunming 650201, China; 2. Department of Geography,
Capital Normal University, Beijing 100037, China)

Abstract: Effects of interaction between nitrogen and zinc on forms of zinc in yellow — brown soil collected from a pasture in southern
China were studied under pot — culture conditions. The results showed that pH of the soil was remarkably decreased with the increase
rate of applied N — [ (NH4)2S04]. Applied N had no effect on available zinc either with no zinc application or with low dose of applied
N, but high level of N application obviously increased available zinc in the soil with zinc application. With increased rates of zinc
application, the proportion of extractable (Ex —Zn), loosely organic matter bound zinc (LOM — Zn), manganese oxide — bound zinc
(MnO —Zn), amorphously iron oxide — bound zinc (AFeO —Zn), tightly organic matter bound zinc (TOM - Zn) obviously in-
creased and the proportion of crystalline iron oxide — bound zinc  (CFeO —Zn), residual zinc (Res —Zn) in total zinc of the soil
obviously decreased. With increased rates of nitrogen application, the proportion of Ex —Zn in total zinc of the soil significantly
increased and so did for LOM - Zn. It was concluded that combined application of zinc and nitrogen had a synergism effect on Ex —
Zn content and, therefore, increased the availability of soil zinc to plants. It may be suggested that the present experimental results
be a guidance for wise fertilization in southern pastures.
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Table 1 Basic properties of the tested soil

. AL &N HALN AL P A K L Zn(0. 1 mol - L™'HCI)
P /% /% /mg + kg™! /mg + kg™ /mg + kg™! /mg + kg™
5.75 0.79 0. 180 64. 1 1.18 38.3 2.47
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Table 2 The sequential fractionation of Zn in the tested soil

P PRI + /W ks
IKIEA (WS = Zn) EBT K 2.5¢/10 mL 25 CIHIRE 2 h
LA (Ex - Zn) 1 mol + L™" MgCl, (pH7.0) 2.5 g/10 mL 25 CHEIEES 2 h
INES A LS 0.1 mol + L~" NasP,O7 2.5¢/12.5 mL 25 CHHIRFEY 2 h
(LOM - Zn) 2 mol + L' NaaSO4(pH9. 5)
TETE Mn0: 4545745 0.1 mol + L='"NH,OH. HCl(pH2. 0) 2.5 ¢/25 mL 25 CHEEZED 2 h
(MnO - Zn)
HEAHE 30% H20: 43 BRI, 35 30mL 2.5 g/25 mL a. 85 CIKIKZET
(TOM - Zn) 1 mol + L~'NH4OAC (pH5.0) b. 25 CHHIEZEY 1 h
TETE Fer0s 25575 0.2 mol * L™"H2C204 +0. 2 mol - L™ 2.5 g/50 mL Ak 25 CHHEEZEY 4 hOREE)
(AFeO —Zn) (NH4).C204 (pH3.0)
THIE Fe,0s 45475 0.2 mol *+ L~""H2C204 +0.2 mol + L 2.5 ¢/50 mL 96 C/KIE 1 h
(CFeO - Zn) (NH4)2C204 + 0. 1 mol - L™'"Ve (pH3.0)
A (Res - Zn) HCI - HNOs - HCIO. i1k 2.5 g/50 mL
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Table 3 Changes of pH and available Zn in the tested soil with N and

Zn combined application

Jiti N /K- it AT/ mg - kg !

/mg - kg™ 0 6 20 40 A
pH
0 5. 846 5.784 5.773 5.712 5.779
30 5.634 5.716 5.707 5.672 5.671
90 5.622 5.635 5.570 5.530 5.589
150 5.490 5.487 5.431 5.386 5. 446
T 5.648 5.635 5. 620 5.564
SSR (0. 05) N =0.020; Zn=0.020; N xZn=0.044
EEE mg - kg !
0 2.38 3.19 5.98 11.41 5.74
30 2.23 3.06 6.26 9.90 5.36
90 2.00 4.10 6.92 12.49 6.38
150 1.98 3.74 6.98 11. 66 6.09
A 2.15 3.52 6. 54 11.36
SSR (0. 05) N=0.47:Zn=0.47; NxZn=1.02
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Table 4 Effects of various N and Zn combined applications on Zn forms in the tested soil
Qb SRS FAGEH LA AR A B B Wish A7y FIE A FREAAS Bt
NoZno 1. 12 0.77 1. 69 2.71 3.35 28. 83 65.09 103. 56
NsoZno 1.21 0. 84 1.57 2.76 4.91 25.65 64. 12 101. 06
NooZno 1.21 0.85 1.56 2.96 3.32 26.21 64. 1 100. 21
NisoZno 1.92 0. 88 1.49 2.77 3.07 27.16 66. 36 103. 65
NoZne 1.62 1. 14 2.15 3.36 3.37 30. 44 68. 81 110. 89
NsoZne 1.67 1.33 2.28 4. 06 4.21 24.69 66. 27 104. 51
NooZne 1.78 1.35 2.18 3.49 3.68 27.98 67.03 107. 49
NisoZne 2.37 1.42 2.21 3.39 3.43 31.23 67.61 111. 66
NoZnao 2.37 2.37 3.79 5.08 4.82 33.81 72.89 125.13
NaoZnao 2.58 2.20 3.54 4.78 5.65 26.33 71. 81 116. 89
NooZnzo 2.85 2.32 3.61 4.37 4.77 29. 64 73.32 120. 88
NisoZnao 4.37 2.52 3.76 4. 19 4.21 24. 65 75.36 119. 06
NoZnao 4.29 3.87 6.01 9.93 5.02 32.07 70. 66 131.85
N30Znao 4.80 3.86 5.39 7.38 5.35 31.24 71.03 129. 05
NooZmnao 6.03 3.86 6.03 6.49 5.79 33. 10 70.93 132.23
NisoZnao 7.79 3.77 5.40 6. 66 5.96 32.07 70. 11 131.76
SSR (0. 05) 0.19 0. 14 0.41 1.43 0.78 6.21 4.24
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Table 5 Effects of various N and Zn combined applications on percentages of Zn forms in the tested soil

b2 SRS MBS AR BEANE ToE MR B RS B S
NoZno 1.08 0.74 1.63 2.62 3.23 27. 84 62.85
NsoZno 1.20 0.83 1.55 2.73 4.86 25.38 63.45
NooZno 1.21 0.85 1.56 2.95 3.31 26. 16 63.97
NisoZno 1.85 0. 85 1. 44 2.67 2.96 26.20 64.02
NoZns 1. 46 1.03 1.94 3.03 3.04 27.45 62.05
N3oZns 1. 60 1.27 2.18 3.88 4.03 23.62 63.41
NooZns 1. 66 1.26 2.03 3.25 3.42 26.03 62.36
NisoZns 2.12 1.27 1.98 3.04 3.07 27.97 60. 55
NoZnzg 1.89 1.89 3.03 4.06 3.85 27.02 58.25
NsoZnao 2.21 1.88 3.03 4.09 4.83 22.53 61.43
NooZnao 2.36 1.92 2.99 3.62 3.95 24.52 60. 66
NisoZnag 3.67 2.12 3.16 3.52 3.54 20.70 63.30
NoZnao 3.25 2.94 4.56 7.53 3.81 24.32 53.59
N3oZnao 3.72 2.99 4.18 5.72 4.15 24.21 55.04
NooZnao 4.56 2.92 4.56 4.91 4.38 25.03 53.64
NisoZnao 5.91 2.86 4.10 5.05 4.52 24.34 53.21
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