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Response of Straw and Straw Biochar Returning to Soil Carbon Budget and Its

Mechanism
HOU Ya-hong, WANG Lei" ,FU Xiao-hua,LE Yi-quan

(State Key Laboratory of Pollution Control and Resource Research, College of Environmental Science and Engineering, Tongji
University , Shanghai 200092 , China)

Abstract: Direct straw returning and straw carbonization returning are the main measures of straw returning. Because of the differences
in structure and nature as well as returning process between straw and straw biochar, the soil respiration and soil carbon budget after
returning must have significant differences. In this study, outdoor pot experiment was carried out to study the response of soil
respiration and carbon budget to straw and straw biochar returning and its possible mechanism. The results showed that soil respiration
of straw biochar returning [ mean value 21. 69 pmol- ( m’+s) '] was significantly lower than that of direct straw returning [ mean value
65.32 pmol- ( m’-s) '], and its soil organic carbon content (mean value 20. 40 g-kg™') and plant biomass ( mean value 138. 56 g)

" and 76.76 g). Considering the carbon loss after the

were higher than those of direct straw returning ( mean values 17.76 g-kg~
biochar preparation process, its soil carbon budget was also significantly higher than that of direct straw returning, so it was a low
carbon mode of straw returning. Direct straw returning significantly promoted soil dehydrogenase activity, soil B-glycosidase activity and
soil microorganism quantity, leading to higher soil respiration, but straw biochar did play an obvious role in promoting the microbial
activity index. Easily oxidizable carbon ( EOC) and biodegradability of straw biochar were lower than those of straw, which showed that
straw biochar had higher stability, and was more difficult to degrade for soil microorganisms, so its soil microbial activity was generally
lower, and could be retained in the soil for a long time.

Key words: biochar; straw; soil respiration; carbon budget; microbial activity; easily oxidizable carbon (EOC)
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Fig. 1 Effects of straw and straw biochar returning on plant biomass
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Table 1

Effect of straw and straw biochar returning on soil microbial indicators
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4 B-WETFAE (L) CoHyNO; i) /mg- (kgeh) ™' 9.83 +0.58 7.78 +1.10 11.72 +1.2510.51 1. 10 12.21 £0.87 8.49 +0.86 14.41 +1.35

b eI AR (L TPF 31) /g (g24 h) !
A EE M & (LL ATP ) x 10 72 /mol-g ™!

6.99 £0.50 2.72 +0.12 20.08 £2.21 4.60 +0.8926.00 +0.89 2.94 +0.87 13.84 +0.56
3.58£0.39 4.58 +0.48 45.48 +4.71 1.90 £0.1345.77 £7.51 20.27 £0.92 48.99 +5.76

D RPEIE N T, 9, 11 HEPFME; LW-SWT. 2 254 W) 0%, LW-IG . 2 35 FE AT, MC-SWT K i 2= 93, MC-JG - K A% FF, SD-SWT - K i A= 9y ¢,

SD-JG IR FEFEAT KB 25 F X i, 1)

2.3 FEAT SRS FF AW 5 00 4R S VR

4 EOC 2 4 48 37 VA LR P2 1 7 2 4 A
5 Re s g b 8 eh A 0 AR T SRR S i HL
S B ik A A8 Al 32 3 R A e L TR EOC 1 3
Sy R 2 W R FE R TC R R TGRS

FFAEY B (B EOC & 8 B & T RS A1 A= 9 ¢

H & 4 14 A AT A o BT 2 SR BT R Ry R
20 d F140 d J , B FF VRS FF A= 4 e 1) S5 o stk 6 4T
5 TR (S RS FE R R R I B TR R R
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Table 2 Basic properties of straw and straw biochar

HH LW-SWT SD-SWT MC-SWT LW-JG SD-JG MC-JG
TC/% 72.77 0. 34 53.91 £0. 23 68.52 +0. 43 40.96 0. 76 38.35 +0.21 43.77 £0.51
N/% 0.55 0. 02 1.01 0. 03 0.35 0. 01 0.37 0. 02 0.63 0. 01 0.42 0. 01
C/N 131.83 £ 1.23 53.32 £0.98 193.55 +2. 12 110. 40 + 1. 09 61.06 +2.01 105. 46 +3. 01
EOC/% 6.10 £0. 08 6.29 £0. 11 9.31 £0.51 32.41 £1.07 35.38 £0.90 36.60 2. 17
60.00 T Wy RS R i S FE AR W ok EOC & 1K, M
50.00 D20d B40d DU A R R FH I B4 . X o G f RS AT X B 4]
%’_ 40.00 |- SR 5% Ml - e EE TS MR E R B 4
B 30.00 - s
Eﬂ 3 itig
& 2000 -
10.00 | ’*Ié 3.1 FEFF LA Wy e il FH R 2545 i W SZ
o LI ) ABFFE R HIRL A 0 I 5 S (g iR
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FIRRE
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Fig. 4 Mass reduction rate of different straw and straw

SD-JG  MC-IG

biochar with incubation time

R AR % 1 S A FLBR I, U MR, SR L0
HOEERIRVSIBE 3= Pay LT

MFE 3 TR, AN TR Ak B A B AR i SR
PO 22 5 850 0 W S, 5 T o ol B2 ) I v LA AT



7

ML % - b SRR SO RS AT 55 5 AT AR W s T R o g R HC AL )

2659

X IR ZH A s ook R, A ) T o S e 2 A A AR
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H 44.94% ,SD-SWT Jy 42.00% ) , % FF 4= ) 5% 1) Bk
W S AT A 5 o TR R B TR S 0 R, T AL A
1 LE ) i TH 2 — Fh LR 1 i A8 5

£3 HARHEWRITHAMNLEHRKE"

Table 3 Carbon budget of straw and straw biochar returning

mH KB LW-SWT LW-JG MC-SWT MC-JG SD-SWT SD-JG
YR/ IR (T ) /% 3.45+0.21 8.54 +0.53 1.62+0.06  5.12 +0. 64 1.25 +0. 11 8.25 +0.82 3.74 +£0.23
Y E/ LR (1) /% 3.45 +0.21 7.43 £0.50 1.62+0.06 4.32+0.53 1.25 +0. 11 6.78 +0.76 3.74 +0.23

F 3 P SRR TR A ST

LR (T) =0.83> 128K, - T, (1)

Cc
RV (L) = RHFR( D) + = (2)

A ir,0. 83 KB RCIA] SR HTEE RS 12 NERkE T
MXF 4y F &; SR, A% ¢ A i SR, B {i
mol- (m’+s) ™' T, W45 i A9 SR BFJA], BA s;
C\, R il 3o R v I Bl 43 2K o, B g5 S AR TR
T 1 B, B m

o2 (1) SR b o K B A K 3 1R Y P
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Table 4  Correlation analysis between soil respiration and microbial indicators

T F +- g +- 3¢ B-WE 4 8 it - M A
N 1

15 B-WE T 0.553 1 1

A A 0.963 7 0.708 8 1

I R 0.7450 0.784 3 0.837 4 1

1) 5 E KT R P =0.5139; B # KT R P =0.641 1

L b R A BT I A B T B RUE AR AR L
S S T AT A TS 3N T SRR W A, T
ORI T - S S 14 9 P, S I A

A W30 1 1) 22 S R A A AL IR o L e SR B
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Table 5  Correlation analysis between soil dehydrogenase and the basic characteristics of straw and straw biochar

TC TN C/N EOC - 18 i S
TC 1
TN -0.0270 1
C/N 0.647 5 -0.7282 1
EOC -0.8840 -0.3643 -0.342 1 1
+- A -0.7730 -0.4747 -0.1819 0.899 5 1

1) 8 F KPR IR R P = £0.513 95 ML EKFRAIGF P = +0.641 1

4 Hi

(1) Rl FF B H A= W e i HH 223432 8 A 4 A A i 13
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