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Effects of returning crop straw into Vertisol on the physical and chemical properties and availability of manganese, zinc,
copper. WANG Jin-Fang, LIU Yue-Juan, LI Ben-Yin (Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008,China) , CJEA ,2006,14(3) :49~51

Abstract Field trials and laboratory incubation experiments were carried out to study the effects of returning crop straw in-
to Vertisol on its physical and chemical properties and availability of Cu, Zn and Mn. The results show that returning crop
straw can decrease the soil bulk density and increase the soil porosity, especially the soil capillary porosity. The contents of
humic acid and fulic acid in soil are also increased obviously. The increasing content of humic acid has a good effect on the
activity increase of soil organic matter and on the soil fertility improvement. It is found that compared with applying chemi-
cal fertilizer alone, returning crop straw with applying chemical fertilizers raises the contents of exchangeable form of man-
ganese, zinc and copper in soil by 11% , 21% and 41 % , respectively; the contents of organic matter bound forms of man-
ganese and copper are increased by 19% and 103% , respectively. Soil incubation experiment results show that when the
powder straws is incubated with Vertisol for 3 months, the contents of available manganese and copper are increased by
21% and 27% , respectively.
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% pH8.24 A YL & & 11.8g/kg, © N 0.96g/kg, #H5k B (P,05)15.8mg kg, H R (K,0)162mg/kg, £ Mn
645.4mg/kg,® Zn 14.8mg/kg, & Cu 35.6mg/kg, B B 45 9.46mg/kg, H X 8 0.48mg/kg, H 3 8 0.51
mg/kg. EHFRDTE B HIN N 6.2g/kg, P,0s 2.5g/kg, K,0 14.4g/kg, Mn 26mg/kg,Zn 15mg/kg,Cu 3.5
mg/kg EXREFF T TR HI N N 7.5¢/kg, P,Os 2.8g/kg, K,0 14.2g/kg, Mn 36mg/kg, Zn 18mg kg, Cu
3.2mg/kgo HEI/NXER 40m> (Smx 8m), EH 3 K, BEHLHES, /N EE KB/, DEHRAE HER 1 Kk
FERT, BER o B R IR R (BRRR 4% MR R B MBS, i THAMNBT &8 — €& N.P.Mn.Zn,
Cu, AR F A ML E S NP MM BTE S BME 7R LEAE P A METEIERERAREHS
W T A, R M AR T BB (CK) V4L BB N 255kg/hm? + P,Os 90kg/hm? + Mn 0.12kg/hm? + Zn 0.07
kg/hm? + Cu 0.02kg/hm? ( I ) FIE4L AR N 227kg/hm? + P,Os 79kg/hm” + Z #5 4500kg/mg? (11 )3 4 AbH
K e AE A 2 7E R O T A 1 YRGB AR HE AR, 4351 R AR 1 RE X BB (CK) WAL AE N 300kg/hm?” + P,Os 75kg/hm? +
Mn 0.16kg/hm® + Zn 0.08kg/hm?* + Cu 0.014kg/hm?( I ) FliE4LAE N 266kg/hm’ + P,Os 62. Skg/hm® + Z &
4500kg/hm’ (11 )3 403, R HHIEERB A S00mL B B4R 81t 20 B 4 L4 500g, A BB E 7S
MEKFES Sg HBEAHS, LK RFEBBIFKER 60% ,7E 25CIEFHAFIEF 15d.30d.45d.60d .
90d fE B, rHIME LA KM H HEE, NEMNERBE2FERLHE, SB(LERLIHSH
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Tab.1 Effect of returning crop straw into Vertisol on the physical and chemical properties g /o fEE 1. 20g /Cm3 & A%

b B AE/gom’ RARE/% EEARE/% FEEME/% TELRE/AIRE 9.77%, B FL B B

Treatments Bulk density Total soil Capillary Non-capillary Capillary porosity 18.06% , & Ag }L l@\- E B jJ[l
porosity porosity porosity /total soil porosity 16.40% ,3E B A FLBEE B
CK 1.33 45.4 37.2 8.2 81.9 25.61% (L& 1), ZHRFF
1 1.34 45.8 36.9 8.9 80.6 AHAEMTFHEL HYHE
I 1.20 53.6 43.3 10.3 80.7 PR, H At L EIEEE AL
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PR Bk {o7 & kgfn2.520/kgtttm §
& X = 2.13/kg A 3.01 " : -
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A EBMAVE 0.51mg/kg M E 0.65mg/kg, WM 27% , ML IEAE R B SBERET SIFH —EBE TR,
MEE RIFEARE, B LRI E RS BN 0.48mg/kg, 3 H 90d /524 0.50mg kg, &M 4% . XA RER
BMPENEEIEER, SHEITE Mn. Zn Cu BERHNAENEEYHNERSIE T ENAEREMN AR,

A 2 EGRAEEREENE L EHETE Mn.Zn.Cu ARLEZEERSEREH(X2), 548
MEALRE R AR L, E RS FF + (LB B M S E B HEENA — SR ER M, Biga 5k 11% .21%
Ma1%; HIGEERE S FHEM 19% F 103% . RPEHAHBARELELERE KBS T ZER LK
BITE Mn.Zn Cu WAV AR, CHXES Co ABHRRERE.
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Tab.2 Effect of different treatments on the contents of chemical forms of manganese, zinc and copper in Vertisol

x E o472 X & RRELEE BEES BNGE EERGES BE%ES B 8 B B
Elements Treatments &/mg'kg”' &/mg-kg™! A/mg-kg ! & /mg-kg”! & /mg-kg”! A/mgkg”!  B/mgkg”! /mgkg!

Exform  Carbound form  Fe-Mn bound form OM bound form  Amo-Fe bound form  Cry-Fe bound form  Res-form Total

Mn CK 4.52 38.72 96.81 129.08 16.14 101.97 258.18 645.42

4.63 42.12 95.47 113.58 18.54 115.60 256.90 646.84

I 5.16 36.54 112.30 135.62 14.76 147.82 192.07 644.27

Cu CK 0.42 0.71 1.42 2.26 4.27 8.19 18.36 35.63

0.41 0.73 2.86 2.64 5.78 7.95 14.54 34.91

I 0.58 0.87 2.10 5.35 4.63 8.64 13.25 35.42

Zn CK 0.37 0.64 0.18 1.26 0.48 1.62 10.31 14.86

I 0.38 0.66 0.54 2.30 0.86 1.58 8.22 14.54

| 0.46 0.50 0.38 2.82 0.78 1.66 7.58 14.18
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