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Effects of Biochar Addition on Nutrient Leaching Loss of Typical Tobacco—planting Soils in Yunnan Province,
China
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Abstract: The leaching loss of soil nutrients especially of nitrogen and potassium is generally serious in Yunnan tobacco planting region,
which greatly limits sustainable development in tobacco production. In recent years some studies indicate that biochar application is effecitve
in reducing soil nutrient leaching losses. However, few reports are available on biochar application effects on tobacco planting soils in Yun—
nan Province. In order to provide scientific basis for extensive and proper application of biochar, calcareous purple soil, lateritic red soil and
yellow brown soil were selected to investigate the effects of biochar addition on nitrate (NO; =N ), phosphorus (P) and potassium (K) leach—
ing by using a soil column incubation experiment. Results showed that compared with no biochar control, biochar addition significantly de—
creased total NO;—N leaching by 16%), 14% and 22% for calcareous purple soil, lateritic red soil and yellow brown soil respectively. Biochar
addition reduced total P leaching by 41% and 32% for calcareous purple soil and lateritic red soil respectively, but not for yellow brown soil
comparing with no biochar control. Total K leaching was increased by 19% and 23% for calcareous purple soil and yellow brown soil respec—
tively, but not for lateritic red soil under the biochar addition. Our data indicated that in general biochar application is an effective option for
reducing NO;=N and P leaching losses of tobacco planting soil in Yunnan Province.

Keywords: biochar; nutrient leaching; calcareous purple soil; lateritic red soil; yellow brown soil

AR TH L HEFR I n] B SAE ) R B SRR
B, BET 2 22 57 A AR 1 A %, e /(N (i (PO Y
R L AR B R TR UM o P LA, A R IR
JE > SRS IR AR R AT
UK ST B IR1 L, 249 ¢ (biochar ) J& A 49 Il 7E IR SA 3R

e B 4 :2014-08-25

EETE : PREIEH S vl = p A HE A w R THI5 H (2013YN19)

TEB BT FIAH(1983—) U] SHIRTT R R, T, 2%
For 5 FR S PRI . E-mail: lijiangzhou1983@163.com

*BIS{EE kKL E-mail: ecologyouth@126.com

BN, 458 @i (300~700 °C) RS20 — 25 BA
Fe B MIRUK FLBRZ W B RN AR 1 ook A5 R e 1) s
FEAEWYIT . Ak, ARV —Fh R A kL
AR b R FHB IR 2 56, HAE HIERF R R |
NE 34T K5 et 52 455 1H I AT WRE 110, i dh,
AR, 7RV 2 B IR S S A 9 e AN
I REHRE i - 3% pH E, 38+ e HLas P K . Ca %545
LR RENR > 138 P Ca SR BRI 15 it A AL
HE A -3 rp A IAR AN LB A il B A A= 4 3¢ R ik
/b NP RIS L A - AR IR & 2 K&



VLS, 55 it A= W 50 2 A X TR 3R 93k 2 ) R

20152 B

PR AP e, 5 N A RS0 R F s 45
R3S el 5 2 e SO 3 T U D i 4 - B F
ORI, PP YIR B AR AR 1 NP itk
Do T DL, A=) A A il SR AR D7 T A AR
G RS A5

TEF FE B A X, TR A GEd LI ) KAk
FERE R LSRR A ML AR L AN B 2 it
HEAE AL, b 3EFR 230 O TRDIE Dy € H 33k 7™ E 1 24
1B R AT R AR 7 AT S LA 2 R AR DX
A IRELEA SRR 3 AL R OB R i
I AEMBGERAIRTE , 5T T AN EORRE AR P R 1
SR AR Bl R IR MRS B R, LIS A i ) A
B R RS A o

| HR5HS®

1.1 K478t

P R H 2RI EE AT H A2 3, 5955
R IRLE AR, RIS KT AR PR S Aok
2 mm Giigs F, HIEACHE R L3R 1, (sl £k
FEFFAE 360 CoF T AN SE ke 24 h il B 1) 2R A K
HHIAYE TN B 0.28 g-em™, pH {H K 8.40, ik
649 g-kg! 2R 101 g-kg , FEA A 6.16 mg-kg™,
4 10.8 g-kg!, 41 9.64 g kg™ AW R IS 3
2 mm i B£8R LB RS Sk
PRZE b Wl R 45 0 B 2 4, 80 (N J 1 (P,05) L 1
(K0) &5 518 46% 18%F1 50%
1.2 X5t

K AR ik T g, 15T 2014 45
6—8 A EFERB IR E N IIT. IR IMAY
RN CK(5 kg -+ 0B B0 ) FR S I A=) < (5 kg
T +ABEHNEH0.5 kg LW 7R )2 ASAEFR, AW IR U TK
SEARYE AR AT 2 56 e, BERHAS 354 30 ¢
N.25 g P,05.75 g KO, i HbAd AL R 1511, &
AN FRE A 3K,

b AW ARG BT LR A, T 3
1540 cm  FE£16 em AYJEETHR A B — K FLAY PVC
B, HEEEEGIE L1 g em™ A4, LIBT3

T B S IRI  HE R s A — 2 4R LA 1K
Sy xRz H IR S AER)Z )2 10 em JR
W VLIS BEFE R S A 5w, DIBTILR)Z B3Rk
SRR SE I K Z H K R Y 70% 53R 2 d,
Z I B 4 d FAZRIR K E BEE TR YE 1 0k, kit 14
UK o WO A — YR ARV T ) LR R URIS A5 2
PO
1.3 MEIEHR F iR REIES T

IR TR A S R Bl A ) 5 40 IR R B sk
iR b a3 ARBRPT H i F SO YR TR A, 115
BE— RV LA S BB SR 01k I i, 0 25 SR 48
SR T kR s (A NP K 3, mg-kg™),
WRBESS S 12358 pH B AT SPSS 13.0 14347
B 25007

HR5IHE

2.1 Wyt HIEMSRMKERZN

3 Fofr - A A LI U A B 7 1 0 T A R
B R FRIEE 9~13 d iR BNEMH , 2 J5 B F R,
S3dJEH TR 1), Mk, 3 fh LR 3R
] [ B (17~53 d) , B8 i A 490 Je Ak B 4 S 5 2 R0 UK
Y 7E A5 IR Hef J1 347 8 8 (IR ) A B A -3
AT ROk E 3 Fh LRI A9
BEA R - RS S A A R A T R AL B 1
RORIN B AL 16%  IRLHE14% HRRE 22% , 0
HA R R E SR R R .

A RN 2 B 2R R A R BT
WA NURZRME Y AT A, 24851
POAVE A S R B AL A E R N R A4
e A S R, A R BEK IR BT R I & A ik
Vs o AL e ) 246 TR 22 53 T B a5 007 U1 T AR R 6 A
P SE N RE M, 3 671 H g 2 T (5 AN BB A L
SR A= 1) e ELAG 5 R ) W2 o e A5 R DA R RT3 A L
AR, Fr AFRATT R, A= it A 35, 2
S A T N A L B AT A AL R B A L
i EA Bt R) , ME IR T R AS AT B R DA B v
Ko WAM ALV A 13 ] BEXT TR R AL

2

1 il EEAMER

Table 1 Basic properties of the investigated soil

+ 4% A MU /g-kg! 2R lg-kg! HAA /mg-kg! B /mg-kg! B /mg kg pH (H,0)
E Sl 18.1 1.18 104 8.84 142 6.14
IRET I 16.6 1.27 88.7 6.76 164 6.04
gy 187 1.22 84.4 9.92 141 5.89
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Figure 1 Nitrate leaching amount at stages and total amount for three soils under treatments of control and biochar addition
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Figure 2 Phosphorus leaching amount at stages and total amount for three soils under treatments of control and biochar addition
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Figure 3 The pH value at the end of the leaching experiment for

three soils under treatments of control and biochar addition
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Figure 4 Potassium leaching amount at stages and total amount for three soils under treatments of control and biochar addition
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