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Abstract:  Objective  Cow dung is commonly used as organic manure in agricultural production. It comes up to be an
important issue whether application of cow manure coupled with biochar or biochar-amended cow manure could increase net
carbon transformation rate of the organic materials in soil as to high-efficient use of organic materials. =~ Method In this study, a
one-year field experiment was conducted to explore effect of application of biochar amended cow manure on net carbon
transformation rate and structure of humic substances (HS) in soil by comparison. The experiment was designed to have four
treatments, that is, M1 (cow manure at a normal rate), M2 (cow manure twice the normal rate), CBM1(M1 amended with
biochar)and CBM2(M2 amended with biochar).

CBM2 increased the content of humic acid (HA), fulvic acid(FA)and humin (Hu)up to 1.36 gkg™, 2.50 gkg™ and 5.03 gkg™,

Results Results show that compared with Treatment M1 and M2, Treatment

respectively, and the net carbon transformation rate of HA and FA by 1.18% and 3.67%. Compared with the application of cow
manure alone, the application of cow manure amended with biochar was much higher in relative content of aliphatic functional
groups and polysaccharide in HA, FA and Hu. The amendment of biochar increased the relative content of aromatic functional groups
of HA and Hu in Treatment CBM2, but decreased that of FA in Treatment CBM1.  Conclusion All the findings show that CBM
treatments are better than M treatments, forming more HS. Moreover, it also favors formation of aliphatic and polysaccharide

functional groups. Biochar amendment increases the aromatic function groups of HA and Hu. In the treatments amended with biochar

Hu and FA increases in condensation degree, while decreases in oxidation degree, but HA responds reversely.

Key words: Biochar; Cow manure; Humic substances; Net carbon transformation rate on soil; FTIR spectroscopy
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Table 1 Contents of SOC and HS relative to treatment/ (g-kg ')
Qb T LK IKIE LY R R R
Treatment SOC WSS HA FA Hu

CK 5.25+0.11d 0.07+0.00b 0.95+0.02d 1.82 £0.03¢ 3.83+0.04c¢

Ml 7.74+0.13¢ 0.10+0.01ab 1.07+£0.01c 1.80+0.05¢ 4.80+0.05b

M2 7.95+0.05¢ 0.12+0.02a 1.18+0.02b 2.00+0.06b 5.00+0.03a
CBM1 8.20+0.15b 0.11+0.01a 1.22+0.04b 1.95+0.09b 5.01+£0.10a
CBM2 8.67+0.16a 0.10+0.03ab 1.36+0.05a 2.50+0.01a 5.03+0.06a

1 AR FHFR R AR AL P22 5 5.3 ( P<0.05 ), Note: Different letters indicate significant differences between treatments( P<0.05 ).

x2 TRLEBIREHZETMAE

Table 2 Net organic carbon transformation rate in soil relative to treatment/%

b3 AL HRR IR [ZE €S
Treatment SOC HA FA Hu
M1 19.24+1.08b 2.05+0.24b —0.34+0.94c 16.97+0.89a
M2 14.19+0.65¢ 1.96+0.19b 1.54+0.51b 10.23+0.23b
CBM1 22.19+1.05a 3.63+0.54a 1.82+1.18b 16.15+1.38a
CBM2 17.74+0.90b 3.14+0.35a 5.2240.09a 9.17+0.46b

TE: b SRR AR A0 A0 YA AT LB /A A B A HLR B A AR X 20 [ o AR PR R R R AL BE 25 5 22 (P<0.05),  Note:

Net carbon transformation rate refers to percentage of the increment of organic carbon against the total input of organic carbon with organic

materials. Different letters indicate significant differences between treatments ( P<0.05) .

#3 ATRLELIEAHYE. SERMPRETREAK

Table 3 Elemental composition of HA, FA and Hu relative to treatment

JE B 4 5 JOBL] C/% H/% N/% 0/% H/C o/C
HA CK 30.9 4.05 2.85 62.2 0.131 2.011
M1 30.9 4.03 2.79 62.3 0.130 2.016

M2 28.5 3.78 2.62 65.1 0.133 2.288

CBM1 30.3 4.03 2.86 62.8 0.133 2.069

CBM2 30.0 4.01 2.69 63.3 0.134 2.111

FA CK 395 1.73 0.41 58.4 0.044 1.477
M1 51.8 1.81 0.49 459 0.035 0.886

M2 48.1 1.89 0.19 49.9 0.039 1.036

CBM1 48.6 2.00 0.44 49.0 0.041 1.007

CBM2 31.4 1.75 0.29 66.6 0.056 2.120

Hu CK 11.5 0.43 - 88.1 0.037 7.658
M1 13.0 0.44 - 86.6 0.034 6.658

M2 12.1 0.40 - 87.5 0.033 7.231

CBM1 12.6 0.43 - 87.0 0.034 6.902

CBM2 12.8 0.43 - 86.8 0.034 6.779

http://pedologica.issas.ac.cn



34

RIS US4« AR SEIC A ) SO A 14 - S A A AR I SR ) S5 2 L 5

623

A PN

r T T T T T

4000 3500 3000 2500 2000 1500
% Wave number/cm !

c) i

1000 500

6301420 1100

/ACI/\\ W
AN A

CBMI

CBM2

4000 3500 3000 2500 2000 1500
% Wave number/cm™!

&l 1
Fig. 1

1000 500

1630
b) 1420

CK 1100

w“\m
M\”Wm
CBM2

4000 3500 3000 2500 2000 1500 1000 500
% Wave number/cm!

d) 1630

CK 142011 o9

Ml

N AN
LV NRA

CBM2

4000 3500 3000 2500 2000 1500 1000
%L Wave number/cm™!

500

43¢ (a), AWFx (a), HHEAGER (b). FHER (c) MIAHEE (d) WasbHbig
FTIR spectra of cow manure (a ), biochar (a), HA (b), FA (c) and Hu (d)

x4 TREEWR. FEMEVRRDICERTERNZE (FEE)

Table 4 Relative content of HS, cow manure and biochar at absorption peaks in FTIR spectra (semi-quantity) /%

A ALY S 26 53 Lb
2920 cm' 2850 cm'” 1630cm’ 1420 cm™ 1100 cm
Organic materials/Humic fractions Treatment
AWy I e 0.903 1.276 61.72 25.50 10.60
42 0.547 1.347 63.68 25.65 8.78
HA CK 0.588 0.028 45.82 48.37 5.20
Ml 0.373 0.020 56.99 36.44 6.18
M2 0.661 0.020 46.25 43.62 9.45
CBM1 0.776 0.009 45.65 37.80 15.77
CBM2 0.478 0.012 47.46 39.17 12.88
FA CK 1.049 0.024 45.47 32.15 21.30
Mi 0.711 0.004 45.93 32.70 20.66
M2 0.879 0.003 43.86 33.55 21.70
CBMI 1.135 0.024 48.78 25.47 24.60
CBM2 1.041 0.012 43.84 21.68 33.44
Hu CK 0.698 0.014 51.73 34.83 12.72
Ml 0.761 0.002 60.35 27.79 11.09
M2 0.737 0.007 54.48 31.25 13.53
CBM1 0.811 0.021 54.47 31.40 13.29
CBM2 1.260 0.094 57.39 28.12 13.14
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Jo AR it P AT WUIE (5 3388 00 T+ HA . FA I
Hu B0, Ao al LA N 1S i &0 19 27,
JeHE Hu A& 52728 ik Ay 20 n 1 3% b socC
FrEelS 250 Ak AR g IR A AT LA A ] R AR
f) HE $2 55 10%°", Jindo ZEP2F 5% 2 W 4 2 i fti £
Yy T COL HERL, 38N+ HE [ i . 7ESh £
T BRI WK BT R 0, RS A 3 HE P e
W) 5 i A B AT R 0 1 HA SR, AR
5 2 WA A= F Bl it A= 90 S5 e 1 4F +358 SOC k4 As
RS T, I B EZR S T HA Fl FA BB b
(F2), PC RN RIFITLERLERM, 1) 1 rh Spk
DANFEFFHERL | RS FFHERE B A= 0 R 5 15 9% 180 d,
T T S S il A= 4 Jo e A PHR s G P M A Ak BT o T
WA HIERDY ., LU EF R aE Rk, A2t
W) I3 e - SR B R 1A ALt 2R 2%, BR T A
FERGN SOC &t LIS, e T 3 HA Al FA 1)
B . AL R RN Hu &,
A AN EC AP B A A T i 4 v 14 HS B
AR R 1 4 v - AR AR AL R
3.2 AHlwRixt 1 HS S

A LR Ak 22 2540 22 VR R SOC fh2k 2k
P B R e it B MLAR REAS 18 i 1= 4 HA
S SRR AR XS OOl it HLAE B A HLAE B ite Ak
HEREGEHE N -4 HS hhela i M S Beeb", A
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AR FTLERAL R, St R 2R A, A
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