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Table 1 Chemical properties of rice straw and biochar used in the experiment
. E 73 " JE Bk Alkyl C AL HE O-alkyl C F LR Aryl C ¥ 4% Carboxyl C
s
TotalC 0 ~45 45 ~110 110 ~ 160 160 ~240
Materials . (%o)
(gkg™) (%) (%) (%) (%)
R 386 1 745 16 54 22 8
B250 497 1877 19 23 40 18
B350 468 1742 16 18 52 14

7 . R.B250 Fil B350 43 54 F A5 B .250°C il 350°C # i il 25 19 4= 9 [ 7% Note: R, B250 and B350 denote rice straw, straw biochars prepared at

250°C and at 350°C , respectively
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Table 2§ C value of organic carbon (%0) in bulk soil and soil aggregates different in size fraction

b3 a1 IR B B4 Different fractions of aggregates
Treatment Bulk soil 250 ~2 000 pum 50 ~250 um <50 pm
CK -22.36 +0.27¢ -21.72 £0.09¢ -21.49 + 0.06d -22.07 = 0.31d
SR 563.2 = 23.3b 254.4 + 15.2a 965.9 + 18.3b 765.4 + 31.0c¢
SB250 683.3 + 57.9a 157.6 = 16.6b 1097 + 6la 1197 + 63a
SB350 556.7 + 74.9b 129.5 = 39.8b 838.9 + 81.2¢ 1035 + 66b

A — ) R R R R 22 kB i Z K (p <0.05) . F[A] Note: Different letters within the same column indicate significant difference

between treatments at p <0. 05 level. The same below. CK, the control soil without rice straw or biochar added; SR, soil amended with rice straw;

SB250, soil amended with biochar ( prepared at 250°C ) ; SB350, soil amended with biochar ( prepared at 350°C )
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Table 3 Concentration of organic carbon (g kg

VSRR o 42 0 o i 23 K, DL SR BIL i e R R diE
g FA BT A A LR i B — T C g kg
At W R 4 AL A HLER R A T 9% ~
107% Z[a) . 5 CK g BAH FE , 7 55 5 AR 9 o o8 0
Xb A R MAAT BILB 1 52 0 O A W3 H B R T
TR AT SR AR v AT SR A A BILBR 35 B (p < 0.05)

L 2% B RAK B HLBOR

) in bulk soil and soil aggregates different in size fraction

b 7 44 AR [RIKE 9% B A& Different fractions of aggregates
Treatment Bulk soil 250 ~2 000 pm 50 ~250 um <50 pum
CK 6.94 + 0.08¢ 7.55 +0.23¢ 6.13 0. 16¢ 7.82 = 0.22d
SR 10.21 = 0. 16b 9.24 + 0.57a 11.47 = 0.31b 12.05 = 0.49¢
SB250 11.66 = 0.50a 8.43 = 0.18b 14.84 = 0.77a 21.65 + 1. 10a
SB350 10.25 + 0.57b 8.57 = 0.22ab 12.02 = 1.03b 17.48 + 0.30b
x4 AENFTEARGCFNHBESE
Table 4  Content of organic carbon (g kg ') in soil aggregates different in size fraction
b 3 AN AR B 44 Different fractions of aggregates [a] g %=
Treatment 250 ~2 000 wm 50 ~250 pm <50 pm Recovery rate (% )
CK 3.97 = 0.44a 2.66 +0.02¢ 0.33 =0.04c 100
SR 4.05 + 0.05a 5.30 = 0.08b 0.77 + 0.11b 99
SB250 4.05 + 0.20a 6.64 =0.34a 1.59+ 0.31a 107
SB350 4.23 + 0.03a 4.84 + 0.40b 1.09 = 0.08b 99
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e 73 T6C 328 980 ML Sy o AL 3R AL R AL 3R D 1 14T 2R
A, M SB250 F1 SB350 Ak B i) 35 itk 43 TiE 326 W ML J 7 Ay
H AT SR AR R AT SR AR O A SRR 3 R ke T A

P A RAKE, Ty 2250 HriE— BRI, 5 CK Ab 3
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Table 5 Source of organic carbon in soil aggregates different in size fraction
AN [RIR % A B A& Different fractions of aggregates (g kg ™')
b 250 ~2 000 pwm 50 ~250 pm <50 pm
Freaiment ik AT HLk ik FATHLI ik FATHLI
Fresh C Native SOC Fresh C Native SOC Fresh C Native SOC
CK Oc 3.97 £0.44a Oc 2.66 £0.02a 0d 0.33 +0.04b
SR 0.63 0. 04a 3.42 +0.03b 2.96 0. 10b 2.34 £0.03a 0.34 +0. 04c 0.43 +£0.07ab
SB250 0.38 0. 04b 3.67 £0. 18ab 3.92 £0.39a 2.72 £0. 15a 1.01 0. 16a 0.57 0. 16a
SB350 0.41 £0.03b 3.82 £0. 04ab 2.51 £0. 03¢ 2.33 +£0.3%a 0.65 £0. 04b 0.44 £0.07ab
BUREE 93 — SR AR AR T Lk — R
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Jei , 95 HER RN B2 kB 5 i G0, b SE R R TR
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A HLRR 7 f A 38 0 28 B0 S [ R AR PR T, S
CK Kb FEAH L, 4500 2% b 38 S FF 10 A BL Ak 7 5 3
MY 10% ~30% , i ABHF 57 K B0 5 b 33 1) 1 38 4%
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2% ~79% . Ff H , =% kb B 1 557 58 i ik
F B ECAE A R AK (50 ~ 250 pm) H1, X5 Ver-
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(250 ~2 000 wm) A HLAR £ 1 B A B0 36, HL 3
PR AR (<50 wm) 5 A1 SRR A BLIE & i 0 4R
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EFFECTS OFAPPLICATION OF RICE STRAW AND STRAW BIOCHAR ON
ORGANIC CARBON IN SOIL AGGREGATES

Yin Yunfeng'? Gao Ren'?" Ma Hongliang'® Yang Yusheng'? Li Shuxiang'® Liu Yanping'’
(1State Key Laboratory of Humid Subtropical Mountain Ecology, x Fuzhou 350007, China)
(2College of Geographical Sciences, Fujian Normal University, Fuzhou 350007, China)

Abstract Applying biochar to soil has been suggested as a practice both to improve soil quality and to increase car-
bon sequestration of the soil. In this study effects of amendment of rice straw and straw biochar on organic carbon in aggre-
gates various in fraction were investigated using the stable carbon isotope technique. " C-labeled rice straw and straw bio-
char ( prepared at 250°C or 350°C ) was mixed separately with red soil ( Ferrosols) for incubation in the experiment. Re-
sults show that the effects of rice straw and biochar on fresh carbon and native soil organic carbon were completely differ-
ent. After 112 days of incubation, the fresh carbon supplied by straw or biochar was mainly found in the 50 ~250 pm
fraction of soil aggregates, making up 70.3% ~75.3% of the total. Compared with CK, amendment of rice straw signifi-
cantly stimulated decomposition of the native organic carbon in the 250 ~2 000 pwm fraction of soil aggregates, but had no
such significant effect in the 50 ~250 pm and <50 pm fractions of aggregates, and the amendment of biochar ( either
SB250 or SB350) did not affect much decomposition of the native organic carbon in the 250 ~2 000 pm and 50 ~250 pm
fractions of aggregates, but the amendment of biochar SB250 did significantly inhibit decomposition of the native organic
carbon in the <50 pm fraction of aggregates, however, no such effect was found with the amendment of biochar SB350.
The effects of rice straw and straw biochar on carbon in soil aggregates of the same size fraction differed mainly in distribu-
tion of fresh carbon, rather than native soil organic carbon.
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