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YRR R Z TR AR LB S B LR R

(1 550001 2 550001)
(Cyclobalanopsis glauca) @)
(S) (400 'C 600 C) (BC400 BC600) S)
+ (S+L) +BC400(S+BC400) +BC600(S+BC600)4 (1 kg 125 ¢g
) pH
12.5 g/kg 25 C 180d 3
S+L  S+BC400 S+BC600 34.98% 42.45% 9.83%
(P<0.05)
(BC400) (BC600)
S153.6 A
(02<5%)
(300 ~ 700 C) 3]
(1]
[2] [14]
[3]
[4-5] [15-16]
[6]
[17]
[7-8]
pH [6,9]
[10]
CO;. (1)

[11] [19]

[12]

(414601072 41661045 41601249 31360121)
* (longjian22@163.com)
(1993—) E-mail: zhangmj0216@163.com
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1.2
(Cyclobalanopsis glauca)
[20]
4 ( 50 ~ 100 m
200 m?) 0~ 20
cm 3~5
2 mm
1 [20] ;
(Cyclobalanopsis glauca) 2016 5
1.1
1 mm
(108°0'E  25°12'N) 183 C 2l
1320.5 mm 4—10
80% 400
600 CPY 20 C/min
2h
pH BC400 BC600 I mm
6.5~8.0 (18] 1
Fz1 HiAMRERMSER
Table | Basic properties of soil, litters and biochars used in experiment
SOC (g/kg) TC (g/kg) TN (g/kg) C/N pH BD (g/cm®) (%)
73.0 76.5 7.4 10.4 £ 0.03 7.8+0.12 0.88 -
427.0 443.8 20.0 22.2+£0.10 6.0 £0.04 - -
BC400 530.4 570.3 24.1 23.6+0.16 9.2 £0.05 - 44729
BC600 340.7 631.8 21.6 29.3+£0.42 9.6 +£0.01 - 33.5+0.5
1.3 0.5( )
4 (S) +
(S+L) +BC400(S+BC400) +BC600(S+ 12.5 g/kg( )
BC600) 30 60 90 120 150 180d
1 m=2-1/BDxhxaxbx10> )
3 1.4
200 ¢ 500 ml -
1 4 11 20 30 40 60 80 100 120
60% 150 180 (SOC)
25 °C - >
10 d (Elementar Vario micro cube) (TC)
30 min (TN) pH L:
2.5 1:10 FT-IR
( TENSOR 27)
BD ( 1)
[ 3844 kg/hm>™ (324 g0, Excel 2016  SPSS 16.0
2 a) h(20 cm) Duncan Oringin
a 07% b 8.5
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2
2
2.1 FT-IR 3] 40 CO,
[26]
1 BC400 20 - S
3 420 cm' -OH . 541
2920 cm’! —A— S+BC400
15
CH, -CH, [ § —v— S+BC600
(BC400 ) 1620 cm’ fﬂg ol
c=C 271 13200m™! =
C-0 700 ~ ﬂgﬁ
900 cm™! 782 cm™! S 5
C-H BC400
1 060 cm™ ok . . .
0411203040 60 80 100 120 150 180
FFERH (d)
C-0 O-H 2 11E CO, RitHmErER Tk
[2] Fig. 2 Cumulative CO, emissions under different treatments during
incubation
21 BC600 1434cm™”’ 874 cm’’ 180 d S S+L S+BC400
Cc=C S+BC600 CO, 13.2 179
C-H 3420 cm™! 18.8 14.5 g/lkg 73.5

100

B (%)

20 £

o P j i i
4000 34202920 1620 1060 500
WEEL (em™)
1 ERAENSEEYER FTIR EiZ
Fig.1 FTIR of litters and biochars of Cyclobalanopsis glauca

2.2
2 CO,

S+BC400 > S+L > S+BC6000 > S
40 d

99.2 104.7 80.7 mg/(kg:d) S+BC400 CO,

S+BC400 S+BC600 CO,
S+L 5.5%
18.6%
3
(SOC) S+BC400 > S+L >
S+BC6000 > S 90.3 85.6 832
79.4 g/kg SOC
(D S SOC
S+L
60 90 120 150
d S (P< 0.05) S+BC400
SOC S(P<0.05
) S+BC600 90 120
S 3 120
SOC
r
0.952(P<0.01)
2 SOC
CO, S S+L
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100 - S+BC400 S+BC600 SOC 0
534 6.63 4.26 g/kg S
2 ol S+L S+BC400 S+BC600 soc
gﬂ 7.32% 9.08% 5.84% 180d  SOC
Qi
g 5.62% 13.92% 4.13%
wn
:ij 80 - SOC
R*=10.89
—0— S —eo— S+, 3
70’; —a— S+BC400 —v— S+BC600
0Lt L L L L L Cco, 34.98% 42.45%
30 60 90 120 150 180
HEF R (d) 9.83% CO,
( socC )

3 TREALIEH SOC & 2RERTE T
Fig. 3 SOC contents under different treatments during the incubation

£2 FE4LIE SOC E2F CO, HAM

Table 2 SOC contents and CO, emissions under different treatments

S S+L S + BC400 S + BC600
SOC (g/kg) 79.4 85.6 90.3 83.2
(g/kg) 0 5.34 6.63 4.26
(%) 0 7.32 9.08 5.84
(%) 0 5.62 13.92 4.13
CO, C (g/kg) 3.61 4.87 5.14 3.96
C (%) 0 34.98 42.45 9.83
2.3 C/N 120d TC
3 3 S+BC6000>S+BC400>S+L>S
(P<0.05) TC (P<0.05)
TC S S+L TC S(P<0.05)
S+BC400 S+BC600 TC 79.8 ~ S+BC400 S+BC600 30 60 90 180
86.1 84.6~94.3 88.4~101.0 90.2~102.1 g/kg d S+L  (P<0.05) 150

SOC TC

£33 TRLELIEFLESE(2/ke)

Table 3  Soil total carbon contents under different treatments

30d 60 d 90 d 120d 150d 180 d
S 81.6+0.4 Bc 81.3+1.0Bc 82.5+2.5 ABc 84.8+1.1 Ac 82.6 £2.2 ABb 80.8+ 0.9 Bc
S+L 86.2+0.9 Cb 88.1 £2.2 BCb 87.4+2.4 BCb 92.7+1.5 Ab 90.6 + 3.4 ABa 87.2+0.4 BCb
S+BC400 91.9+33Ca 91.4+1.7 Cab 97.6+ 1.1 ABa 98.8+2.5 Aa 922+3.6Ca 93.8+1.4BCa
S+BC600 91.1+1.0Ca 94.1+2.5BCa 97.1+0.8 Ba 101.2+ 1.2 Aa 94.6+1.7Ba 96.0 +2.4 Ba

(n =3 P<0.05)
(n=3 P<0.05)

4 TN S
S S+L S+BC400 S+BC600 S+BC400  S+BC600
TN 7.8~8.5 8.2~9.0 8.0~8.9 S S+L S+L
83~9.0g/kg S+L S+BC400 S+BC600 TN 30 60 120 150d S
150 180 120 d (P<0.05)
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F4 FELEL S LES B (ke

Table 4 Soil total nitrogen contents under different treatments

30d 60 d 90 d 120 d 150 d 180 d
S 8.0+0.1 Ac 8.1+0.2 Aa 8.1+0.2 Ab 8.3+0.2 Ab 83+0.2Aa 8.0+ 0.2 Ab
S+L 8.2+ 0.0 Cbc 8.4+0.1 BCa 8.3+0.2 Cab 8.7+0.2 ABa 8.7+0.2 Aa 8.5+ 0.2 ABCa
S+BC400 8.5+0.2 ABa 8.3+0.3Ba 8.6+ 0.1 ABa 8.7+0.1 ABa 8.6+ 0.3 ABa 8.8+0.2 Aa
S+BC600 8.4+ 0.1 Bba 8.5+0.2 ABa 8.5+0.2 ABa 8.8+0.2Aa 8.6+ 0.1 ABa 8.7+ 0.3 ABa
4 C/N )
S+BC600>S+BC400>S+L>S
11.02 10.98 10.46 10.10 S+BC600 2
S+BC400 C/N S S+L
(P<0.05) C/N  S+BC400 > S+L > S+BC600 > S( )  FTIR
C/N BC400
TC TN (1
C/N CH, CH, GC,H, ¥

-OH —CH3 -CH2 C=0

(12.5 g/kg) C/N (28]
S+BC400 300 ~460 C
S+BC600  C/N 90 120 d
30 d(P<0.05) BC400 C/N )
[ 1S PZs+L E=s+BC400 XX S+BC600
12 S+BC400
Aa
a S+L
B ABa W ABa o
11 Bap i =:’: BabABa (600 C)
a - E::: ':i:
X Al -0
5 ;=I:1 A ATER AN § 2]
v %
ok [V R [V X
| | K
Z M= e 530
ob | R | U | S 5
- -
oC 30 60 90 120 150 180 S S+L S+BC400 S+BC600
RS ) C 3.61 4.87 5.14 3.96 g/kg
4 A[EHIELIE C/NBERTE (b ( C
Fig. 4 Soil C/N ratios under different treatments during incubation
) 1.18 g/kg 24.2%( S+L
3 )
Ouyang BY Ly 7
3.1
2
( ) Zimmerman !
pH
60% pH SOC

[13]

( pH
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[32] [16,36]
S S+L S+BC400 SOC pH
S+BC600 SOC 0( ) 5.34 pH
6.63 4.26 g/kg S pH S+BC600 > S+
7.32% 9.08% 5.84% 180d BC400>S+L > S 7.61 7.82 7.86 8.04
S SOC 5.62% 13.92% 12.5 g/kg( ) S+L
4.13%( 2) S+BC400 S+BC400 S+BC600 pH S
2.68% 3.26% 4.67% C/N
pH SOC
C 331 S+L pH
S+BC600 S+L
pH SOC
S+BC600 SOC
4 pH C/N Pearson
0.901
[21] pH
SOC Stewart % ( 2)
( pH
)
pH[36]
(600 C) 4
«C )
(Cyclobalanopsis glauca)
3.2 C/N pH
(TC) (SOC) SOC C/N SOC
(r=10.943)
C/N C N pH C/N pH
(r =0.901) pH SOC
C/N Sui P
Song D S 3
C/N( >25°01) S+L  S+BC400 S+BC600 C
C/N 251 34.98% 42.45% 9.83% SOC
C/N 2501 5.62% 13.92% 4.13% BC400
C/N 251 C N N BC600
[16] 2
3 C/N SOC
2511 C/N C
(R* = 0.44)
C/N
pH
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Effects of Biochars on Soil Respiration and SOC Content of Origin
Forest Soil in Maolan Karst Area of Guizhou, China

ZHANG Mingjiang', LONG Jian'", LI Juan®, LIAO Hongkai ', LIU Lingfei', ZHAO Chang', HUA Jian'
(1 Guizhou Key Laboratory of Mountain Environment, Guizhou Normal University, Guiyang 550001, China;

2 Department of Geography and Environmental Science, Guizhou Normal University, Guiyang 550001, China)

Abstract: The litters (L) of the dominant species Cyclobalanopsis glauca and soil (S) under the virgin forest in the

National Nature Reserve of Maolan karst area of Guizhou were used as the study materials. Biochars (BC400 and BC600) were

made from L under 400 ‘C and 600 C, respectively. Four kinds of treatments were designed including S, S+L, S+BC400 and

S+BC600 for a lab incubation (biochar 12.5 g/kg soil). Soil respiration, organic carbon (SOC), C/N ratio and pH were monitored

dynamically during the incubation. The results showed that carbon net release rates of S+L, S+BC400 and S+BC600 increased by

34.98%, 42.45% and 9.83% compared with S in 180 d under 25 °C, respectively, indicating the litters and biochars both

significantly accelerated soil respiration (P<0.05). SOC content changes before and after incubation proved that BC400 promoted

microbe transformation in SOC, but BC600 showed an inversive trend which can provide a reference for biochar applying for

carbon sequestration in karst forest soil.

Key words: Biochar; Original forest soil; Soil respiration; Organic carbon; Maolan karst area
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