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Effect of Tea Residue Biochar on Soil Organic Carbon and
Its Active Components in Tea Garden Soil

XIAO Xinjuan, XIA Jianguo, MA Daiyu, YU Zhengyi, ZHOU Yuexi
(College of Resources, Sichuan Agricultural University » Chengdu 611130)
Abstract: In order to investigate the impact of biochar on the tea garden soil organic carbon, tea residue was
made into biochar at 500 °C. In this study, a 112-day incubation experiment was conducted to study the impact of
biochar input on soil organic carbon contents and stability in three typical tea garden soils (purple soil, paddy soil,
and yellow soil) of Ya’an. The study included five kinds of carbon soil ratio (CK, 0.5%, 1%, 2% and 4%), fifteen
treatments in total, and samples were taken at 1, 2, 7, 30, 60, and 112 days of culture. Research showed
that; tea residue biochar input can significantly increase the content and stability of total organic carbon
(TOC) in purple soil, paddy soil, and yellow soil, and increases with the addition ratio, at the end of the
cultivation period, the increasing ranges of total soil organic carbon in the three soils were 15.97 % ~96.64 % .
13.01%~72.36%, and 15.29% ~321.43%, respectively. Among them, the effect of increasing the TOC
content of yellow soil was the best. After the addition of biochar, the contents of microbial biomass carbon
(MBC) , water-soluble organic carbon (WSOC), and readily oxidized organic carbon (ROC) in the three tea
garden soils had also been significantly increased. By the end of the cultivation period, the largest change in
MBC content in the three soils was purple soil, with an increase range of 12.97 % ~40.35% , and the largest
changes in WSOC and ROC contents were in yellow soil, with increases ranging from 12.50% to 50.00% and
5.66% to 54.72% , respectively. Tea residue biochar significantly improved the oxidation stability of three
types of soil organic carbon, and increased with the addition ratio. The improvement range of oxidation

stability coefficient was 28.07 % ~146.66% , 44.79% ~225.66% and 447.18% ~1 941.19% , respectively.
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0.50 30.61+1.24c¢ 29.87+1.92d 31.2242.99d 32.8740.97d 31.9241.97d 35.53+1.65d
gLE4PU 1 42.17+1.42b 40.67+0.59d 38.6841.69d 43.39+1.46d 46.14+1.56d 50.6241.19¢
2 48.41£2.41b 47.06+2.03b 48.1120.11b 51.08+0.88b 53.28+1.94b 57.45+2.42b
4 56.58+0.67a 57.16+0.91a 59.13+0.31a 65.23+0.86a 67.2140.49a 68.44+1.08a
CK 19.4640.75d 19.4143.21d 19.0840.71e 21.46+1.07¢ 22.52+0.47¢ 19.454+1.92e
0.50 27.26+1.89cd  26.15+1.31c 24.89+1.01d 27.6240.98d 29.1441.58d 28.16+2.21d
KAELE(PA) 1 33.76+0.93¢ 32.08+1.86¢ 32.32+0.45¢ 35.13+0.55¢ 38.52+0.89¢ 37.21+1.24¢
2 44.41+1.63b 43.21+1.49b 42.48+0.27b 46.29+1.72b 49.13+0.51b 49.51+1.21b
4 54.85+2.79a 53.77+1.52a 53.96+0.69a 56.58+1.38a 57.83+0.97a 63.354+1.17a
CK 12.3140.98e 6.11+1.43e 7.15+1.16d 9.69+0.87¢ 7.84+1.33e 9.74+3.65e
0.50 41.57+1.39d 37.59+2.38d 36.89+3.26d 49.99+1.04d 56.28+3.02d 53.32+1.48d
#HE(YE) 1 86.23+1.16¢c 83.26+1.61c 84.8240.95¢ 90.08+1.77¢ 93.12+2.63c 98.14+2.04c
2 116.724+2.21b  113.32+0.74b  110.58+2.27b  120.64+2.27b  124.94+1.05b  136.35+1.44b
4 156.314+1.06a  160.25+1.35a  169.49+1.2a 175.324+1.51a  187.3543.23a  198.92+0.43a

VE « 7 ) R - HE B R RN S R SRR 25 5 B3 (P<20.05).
3.2 FEEYRRMNTEFNBREEASHNZ I
KLY TR EALMIEN IR, LRI KA
FLBRGE A Kk BH S 28 f it KL B A A% Il 1 B S
A DLk A R A BRI T R A SR 43 L A BILRR I PR 4
Oy 7 A A S R R, A AT L A% AR W T
P A TE A G SR N B T 3 Fhas i 3
WSOC & 3, HLBE A I EC B A4 38 T if 38 . 5 J2 B
KEY TR E R R R A T AT
LA i A LIRS i WSOC &, 74h. &
Yy 5 B AE — E R LR T T 3 Rh RS pH.
ffi WSOC H i 55 2 M H 88 H1 & 71k, 76 M DLk
53 F 1 25 K W R R £ 2 B 3 0 L 412 1 1 S BILRR 19
fit ", BEE R IRA AT, 3 Bl A AR Y R AL B R
(1) 118 WSOC #4932 i b . 3% 52 B A ) 5 o 3 3k
A B FH 38 WSOC W A7 3 AL N, 0 AR
W) i 5 i o TR) Aot 3 sk W R B4 DR L 41
Qi e B N T 4 I S 1 el R € i
WSOC & AW, Bk 2z 4h, 115 WSOC 7 h
- e A W A B AT B BT RE L 7R G A P R AR
RO AMET B0, X
EARWFFE T 3 Fh 5 WSOC & & 2 Bt 55 3% R 47 A Wt
W B RN AR ST AT I E] AE Y R A HE R
1) 3 F 5 WSOC B IK T %) B, B Bl BE A T
CK Ak 3, Fifi B 8] #F 17 45 A2 ) ot o A 31 i) WSOC

TS CK AT B 2= 5 AW/, 1 3L F CK
A B R A 3 X R A T A S SR AR A% A W 5 e ke
S Dl 3 A 4 M M HLAR 9T 58 P R A A AL 2
b SERRE SRR T AR B SR 60 RINER R T4
WSOC & &, M #E Z J5 19 15 3% B B W R I T 38 £
WSOC #9535 156 B A= 9 i e X 1= 8 WSOC 7 &
(P A TRSEEE SRR vy S T
AW B3R TR A AL R )+ 58 MBC &
AT BT RGN XN 2R 5 R T AR UK A AR T
A A LA K RS SR . A i AR R R Y
AT 3 FhZE R + 5 MBC 89 & &, 5 B
T G5 P — 2, 3= P Ry AR ) 5T AE A e R v AR R —
FE T R A R AR KRR R AP R . Bl
FEH IR IEAT .3 Fh AR E LR MBC 2 BT B 4
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WG S, S /N R AT, £ MBC & s 52 3
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Wy 5 S E R L JE T 3 R ) MBC R T
R, 3 B AR BT A L A T
FH AW R R B T MBC 5 2 TR K TR0 R
+ ARG LSS 22 AL B A W B e Xt 3 b 2R
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SR T £ ROC B R L {HE ROC & TOC
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FHY 25 3 2 ) Jo o 1) s A {25 el - 3 ) 2 M A R
b5 8 A F T 45 el 1 58 A WL 1) [T A7, 3k DA - I
T80 BE B AR T 3 2R 77 T B B o AH DA - 1 [ ik £
JEE WA A A ML 1 1 00 1 A

AHFFE LIREZE T 44 101X 3 b 3 555 bl - 4% oy ki
T8 TR BERT R B A RN 3 A L P
FTAEAE 25 XA A 0 o o 1 i o A AN S AR ], ARk
B LS DU 20 2 v R O B BT, AR R B AU T A
FRARAE g, H A 5855 00 & B FEEARES T DA &
BN KRG = 0 8k A 3 b v AR A T R 5 AR
SRA WY K BRI E A M EITRE
G2 P IEFE . LR LR A A Y B R T A T
[ BRI AT A A T R A 7 B2 WAL R B4 i A W I
X HEZE T 44 1L DX 3 A L 780 2% el 1 398 v 1) 0 398 42 T K
Wik, WA Y FR DL 0.5 Y0 5 b s i 3 v 4
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(D) 25 i A= 2 e 35 i 3t = 35 67.95 %6, S B
LRI B K AL R IR A = B o 4 1) 05 75 2540 HL
W& R A TR e .

(2) 4% H= ) o o e S 2 18 n 4% 8, - K R A
BRI TOC & 2 (P<C0.05), HBE % 0 L 71 3% fin
T3, 3 Ffr A= 18 184 R 5 AR IR A 15,9726 ~ 96,64 %,
13.01%~72.36% Al 15.29% ~ 321.43% . H v X} #5 1
TOC &R FHE K. 2508 A= W) 0 i e ik 25 14 n
S 1 KRS B A B %3S PR 4 43 (MBCL WSOC Al
ROO) &% i, FE R U i N HEFHCR W 2 (P<<0.05)
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FEME(P<C0.05) , HBEES I L3S g s , 2860+ KRS
g Y AR A R E B B T LA S 28.07 00 ~
146.66 %6 ,44.79 % ~225.66 Y0 Fil 447.18 % ~1 941.19%.
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