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Effects of application of wheat straw on straw Zn release and
soil Zn supply capacity during the decomposition

YANG Fang, TIAN Xiao-hong™ , LU Xin-chun, YANG Xi-wen, LI Xiu-li
(College of Resource and Environment, Northwest A & F University, Key Lab for Agricultural Resources and Environmental
Remediation in Loess Plateau of Agriculture Ministry of China, Yangling, Shaanxi 712100, China)

Abstract: An incubation experiment was carried out for 42 days to study the effects of straw decomposition on Zn
release from straw, the changes of Zn fractions and the content of soil microbial biomass Zn ( Mic-Zn). The results
show that the cumulative amount of CO,-C evolution and the content of soil microbial biomass C( Mic-C) are signifi-
cantly increased with the increase of the straw amount, and these increases are affected by Zn concentration in straw
and the inorganic Zn application. Moreover, whether the straw is added in soil or not, the contents of soil Mic-Zn,
DTPA-Zn, exchangeable Zn (Ex-Zn) and loosely organic bound Zn ( Who-Zn) are significantly increased when
organic Zn fertilizer is added, and these four Zn fractions are also increased to some extent when high Zn concentra-
tion straw is added to soil compared to the low Zn concentration straw application. In conclusion, the addition of
higher amount of straw as well as using straw with high Zn concentration can significantly increase the content of
Wbo-Zn in soil, and increase the content of available Zn and soil Zn supplying capacity as well.
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Table 1 Effects of straw decomposition on CO, emission and soil microbial biomass C, soil microbial biomass N

under different conditions

RbER CO,-C Mic-C Mic-N
Treatment (mg/pot)  (mg’kg)  (mgkg)
1 Soil (CK) 99.64 d 225.04 de  24.48 ab
13 + &F Soil + Zn-fertilizer 95.97 d 252.83 de  28.05 ab
888 + B SRS FT Soil + low-quantity high Zn conc. straw 393.87b 30429 cd  25.78 ab
13 + B EFEFT Soil + low-quantity low Zn conc. straw 397.60 b 344.15 bed  25.32 ab
T3 + KBRS FT + £ Soil + low-quantity low Zn conc. straw + Zn-fertilizer 401.08 b 459.59 ab  29.97 a
13 + B EEHFEFT Soil + high-quantity high Zn conc. straw 543.50 a 487.43 a 30.46 a
88 + B BHEAERSFT Soil + high-quantity low Zn conc. straw 545.88a  406.45 abc  27.91 ab
TR + (BB AR AT Quartz + low-quantity high Zn conc. straw 199.46 ¢ 128.12 ef  18.27 be
AR + (L EREEFEFT Quartz + low-quantity low Zn conc. straw 212.86 ¢ 126.25 ef 12.03 ¢
FED + KEMEEREFT + 8 Quartz + low-quantity low Zn conc. straw + Zn-fertilizer 211.03 ¢ 90. 87 f 22. 61 abc

13 (Note) ; Mic-C—Soil microbial biomass C; Mic-N—Soil microbial biomass N. [FF|$UE )G A Rl FEkF R BH 2 5 83 (P <0.05) Values
followed by different letters within the same column are significantly different at the P <0. 05 level.
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Table 2 Effects of straw decomposition on soil microbial biomass Zn and DTPA-Zn under different conditions

b3 H{H Average(mg/kg)  Mic-Zn/DTPA-Zn

Treatment Mic-Zn ~ DTPA-Zn (%)
-3 Soil (CK) 0.21be  1.39 fg 15. 11
+3E + £ Soil + Zn-fertilizer 0.64 a 3.60 c 17.78
T + KB S EFEFT Soil + low-quantity high Zn conc. straw 0.25 be 2.08 e 12.02
+ 4 + R EREEFSFT Soil + low-quantity low Zn cone. straw 0.24 be 1.49 f 16.11
+ 4 + R EREEFEFT + 8 Soil + low-quantity low Zn conc. straw + Zn-fertilizer 0.47 ab 3.9b 11.78
T + S EEEFEFT Soil + high-quantity high Zn conc. straw 0.30 be 2.80d 10.71
T + S EMEFEFT Soil + high-quantity low Zn conc. straw 0.21 be 1.49 14. 09
LR + KBS EFF Quartz + low-quantity high Zn cone. straw 0.18 be 1.06 g 16. 98
FERD + LEMNEEREFF Quartz + low-quantity low Zn conc. straw 0.09 ¢ 0.29 h 31.03
AT + (K EREFEFT + 4% Quartz + low-quantity low Zn conc. straw + Zn-fertilizer 0. 15 ¢ 5.04 a 2.98

¥ (Note) : Mic-Zn—Soil microbial biomass Zn. [E]Z¥E G AR 2R A3 8] 22 7 8 & (P <0. 05 ) Values followed by different letters within

the same column are significantly different at the P <0. 05 level.
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Fig.1 The changes of soil zinc forms and total zinc at different incubation periods

[ #£(Note) : Ex-Zn—Exchangeable Zn; Who-Zn—TLoosely organic bound Zn; Carb-Zn—Carbonate combined Zn; OxMn-Zn—MnQO, —bound Zn; Sho-

Zn—Tightly organic bound Zn; A—+3E Soil(CK) ; B—1 3 + I Soil + Zn-fertilizer; C—+ 3 + K& & S FEFF Soil + low-quantity high Zn
conc. straw; D— 13 + KEREFEFT Soil + low-quantity low Zn conc. straw; E—1 32 + (K@ R FEFT + 5 Soil + low-quantity low Zn conc.
straw + Zn-fertilizer; F—1 3 + |5 B & 4EFEFF Soil + high-quantity high Zn conc. straw; G—13E + FHBILEFFEFF Soil + high-quantity low Zn cone.
straw; H—50 + (KB T Quartz + low-quantity high Zn cone. straw; 771325 + K B R FT Quartz + low-quantity low Zn cone.
straw; J—A LA + R EAREASFT + BB Quartz + low-quantity low Zn cone. straw + Zn-fertilizer. [E1(6) 4t FARF FEFERERIKS% BEK
S Different letters above the bars mean significant different at the 5% level in Fig. 1(6). ]
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Table 3 The correlation coefficients between DTPA-Zn and various forms of Zn

TH FIEAS Zn fractions ]
h;m DTPA-Zn THAH WSS BRSNS  AMESH  BEdn  EVER
Ex-Zn Who-Zn Carb-Zn OxMn-Zn Sho-Zn Mic-Zn
DTPA-Zn 1. 0000 0.5800  0.8300*" 0. 5300 0. 2900 0. 0600 0. 5000
RWAEE Ex-Zn 1.0000  0.1500 - 0. 2400 0. 3200 -0.0500  -0.2900
&S Who-Zn 1. 0000 0. 6900 " 0. 0500 -0. 0300 0.7500**
BEAERZS4E Carb-Zn 1. 0000 -0. 0500 0. 1200 0.8700* "
FAEE DS OxMn-Zn 1. 0000 0.1800  -0.0100
BEH5A4T Sbo-Zn 1. 0000 0. 1400
A W Yy B A Mic-Zn 1. 0000

¥£(Note) : Ex-Zn—Exchangeable Zn; Who-Zn—Loosely organic bound Zn; Carb-Zn—Carbonate combined Zn; OxMn-Zn—MnQ,-bound Zn;
Sho-Zn—Tightly organic bound Zn; Mic-Zn—Soil microbial biomass Zn. *—P <0.05; % *—0.01.
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