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13

( 110866)

0~20cm 20~40cm

0~20cm 3 0~20cm 20 ~ 40 cm

> > 0~20cm

21.15~2553 5.30~7.59 3.64 ~5.75 g/kg 20 ~40 cm

11.62 ~17.55 3.39~5.40 3.54~3.83 glkg 0~40cm

22.81% ~ 30.85%  16.60% ~ 33.03%

S158.2
(8]
(1]
45%)
(3]
[4]
(5] 1
1.1
pH 1998 0~20cm
1
F1 R T IRBUMER (0~20 cm, 1998 £F)
Table 1 Physico-chemical properties of soil studied
pH
(gkg) (gkg) (gkg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
6.80 22.70 1.30 1.86 17.60 96.91 103.1 164.0
O3 ) (2011CB100502) (F11-117-3-00  1091108-3-02)
* (ylzsau@163.com)

(1989—)

E-mail: xyysoil1989@163.com
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1.2 80%
13 (TOC)
(Elementar III) HC1
3 4 (CaCO0y)
8.25 m? 60 cm 0.1 mol/L
0.1 mol/L (pH 13)
20 mm
16 mm 30 cm 1.5
10 cm Excel  SPSS 19.0
2 cm
2
6 kPa 40kPa
20 cm 2.1
4 8 13 2.1.1 (TOC)
6 2295.9 m*/hm’ 1 0 ~20 cm
11 1912.7 m*/hm* 21.66
12 1 691.5 m*/hm? 2553 21.15gkg 20~40cm 11.62 17.55
16.20 g/kg 3 0~20cm
()37 500 kg/hm? ( 2 20 ~ 40 cm t
300 kg/hm? 225 kg/hm?
300 kg/hm? P<0.05
150 kg/hm? P<0.05
0~20cm
*x2 BUNREMFLEE=E
Table 2 Nutrient contents of organic fertilizer 20 ~40 cm
(g/kg) (g/kg)  (ghkg)  (ghkg) (mg/kg) (mg/kg)
32.40 52 3.5 2.4 2560.0 3225.0 30 D BigE OB
aA
25+ /}?’
1.3 bA
|
2200 g aB
2011 4 et . L bB
sl : . 2’?
“Ss » {HI : : ot L
a&é . .-""f . cB ;""’ -
0~20 20~40cm = i B T .
J[@E 10 + - . el . .
R e
sk e g
14 R e A R i IR
Lim  Cachier” Song " b e
0~20 20~40
1JZ (em)
100 3 g 15 ml ( P<0.05
3 mol/L HC1 24 h 30 ml HF
P<0.05 )
10 mol/L HCI (1 mol/L 3 N
( ) ( ) 21 FRBBLELERENEEE
4 15 ml 10 mol/L HC1 Fig. 1 Contents of soil total organic carbon of different irrigation
24 h CaF, 35 ml K,Cr,0; modes
(0.1 mol/L)  H,SO4(2 mol/L) (55+1)C 2.1.2 (BC) 2 0~20cm

60 h

20 ~40 cm
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6
0~ 20 cm 0 ~ 20 cm
(7.59 g/kg)> P<0.05
(5.64 g/kg)> (5.30 g/lkg) 20 ~ 40 cm P<0.05
0~20cm
5.40 3.69 >
G ke (6 gke) 6 o D BiGE OB
(3.39 g/kg) B
P<0.05
| bA
. B aB
0=20cm TS g
20~ 40em S B B
P<0.05 gé e i "
=
or O Bk OBl O I A
aA R
0 N / LT . L
= 6F pa bA 0~20 20~40
< T —T— 12 (em)
il 3 FRBERAELIREERS S
§§‘ Fig. 3 Contents of soil humic acid of different irrigation modes
B 3 |
2.2 (BC/TOC,
SHC/TOC)
(BC/TOC)
0 - - . B
- S 3 22.81% ~ 30.85%
+JZ (em)
2 FREGEHALELMEHEE 0~20cm BC/TOC >
Fig. 2 Contents of soil black carbon of different irrigation modes > P<0.05
213 (SHC) 3 0 ~ 20 cm 20 ~ 40 cm BC/TOC > >
(3.64 ~ 5.75 glkg) 20 ~ P 0.05
40 cm (3.54 ~3.83 g/kg)(  3) 20 ~40 cm BC/TOC 0~20cm
0~20cm 0~20cm 20 ~ 40 cm
> > P<0.05 20 ~40 cm
%3 BEWMANEEE S 2B RG]
Table 3 BC and SHC accounting for the proportion of total organic carbon
(%) (%)
(cm)
0~20 2449 b 29.69 a 25.82b 26.55a 16.60 b 17.23 b
20 ~ 40 29.05a 30.85a 22.81b 33.03a 20.62 b 21.87b
P 0.05
(SHC/TOC)
16.60% ~ 33.03%(  3) ( 3
0~20cm 20 ~40 cm SHC/TOC BC/TOC
> > SHC/TOC
P<0.05 20 ~ 40 cm BC/TOC
SHC/TOC 0~20cm
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2.3
4
F4 TEFHKR. BEBREMBREOBXE
Table 4 Relationship between TOC, SHC and BC
(cm) r
0~20 12 »=0.484 4x —4.918 2 0.925™
12 y=-0.2653x+7.433 8 0.222
20 ~ 40 12 y=0.2812x— 0.066 2 0.793"
12 y=-0.8556x+7.345 1 0.283
3 4 12 ** P<0.01
3
0~20cm
20 ~40 cm
[11]
pH
[12-14] (<53 pm)
[18]
Sonja [
[20]
3 3.39 ~
7.59 g/kg 22.81% ~ 30.85%
[15-17] (21]
[91
4
3 0~20cm
« ” 20 ~40 cm
0~20cm 20~40cm
0 ~
20 cm 20~40 cm

22.81% ~ 30.85% 16.60% ~ 33.03%
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Effects of Different Irrigation Modes on Soil Black Carbon in Greenhouse

XUE Yuan-yuan, ZHANG Yu-long', DANG Xiu-li
(College of Land and Environment, Shenyang Agricultural University, Shenyang 110866, China)

Abstract: Soil samples within 0 — 20 cm and 20 — 40 cm were collected from different irrigation modes (furrow irrigation
(F1), drip irrigation (DI) and subsurface irrigation (SI)) in the same protected field where the irrigation experiment was continued
for 13 years to research the effects of different irrigation modes on black carbon (BC) and the relationship between black carbon
and other organic carbon fractions in greenhouse. The results suggested that the contents of TOC, BC and SHC all showed the
biggest amount in 0 — 20 cm and there were significant differences within different layers for irrigation modes. The contents of
TOC and BC within 0 — 20 cm and 20 — 40 cm generally presented the trend DI > SI > FI, while that of SHC was FI>DI>SI. The
content ranges of TOC, BC and SHC were 21.15 —25.53, 5.30 — 7.59 and 3.64 — 5.75 g/kg in 0 — 20 cm and were 11.62 — 17.55,
3.39 — 5.40 and 3.54 — 3.83 g/kg in 20 — 40 cm, respectively. The contents of BC and SHC accounted for 22.81% — 30.85% and
16.60% — 33.03% of TOC respectively within 0 — 40 cm soil layer. There were significant positive correlation between soil BC
and TOC, but not between BC and SHC.

Key words: Greenhouse, Irrigation modes, Black carbon, Humic acid
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