t 1# (Soils), 2016, 48(2): 270-277

DOI: 10.13758/j.cnki.tr.2016.021.010

S5 FF 7 F G ARASAE 7% 34+ AR B B M 55

0~5cm

2S-BM

0~5cm

210095 2

+

2S-BM  S-BM S

1,2
(1
(S) + (S-BM)
S-BM 62.4% S
S S-BM
S661.2
[1-2]
B4
[5-6]
[7]
1
1.1

948 (2011-G27)
* (cxdong@njau.edu.cn)
(1991—)

45 000 kg/hm?

[8]

1 1,2% 1,2
210095)
(CK)
(2S-BM) 150
50% S-BM
2S-BM
2S-BM 0~15cm
2S-BM
86.9% 17.8% 28.7%
(31°65'N  119°37'E)
16.2°C 1 063.6 mm
229 2151 h
20 cm 5
2mx3m 0~20cm
0.88 g/kg 99.4 mg/kg
62.8 mg/kg 186.2 mg/kg
158 g/kg pH 5.17
13.8 g/kg 1.64 g/kg
17.2 g/kg
1.2
2013 3 (CK)
S) + (S-BM)
+ (2S-BM)4 S S-BM
22 500 kg/hm®  2S-BM
45 000 kg/hm’ S-BM
2S-BM 4
2
8 11
3 3
(2012013007)
E-mail: 2012103122@njau.edu.cn



271

90 m*
[9]
30 cm 20 cm 0.12 mm S S-BM
2S-BM 3
S 40 g S-BM 40 g
+025¢g 2S-BM 80 g +025¢g
80 5~8cm
0.5m 1 3
1.3
2013 10 20 30 60
90 120 150 7
3 80
2014
( 10 ) ( 40
) ( 70 ) ( 110 )
( 200 )
0.5m 0~20cm
0~5 5~10 10~15cm
1.4
H,S0,-H,0,
AA3
[10]
(%o)=( - )/
=100 (%)=( —
) > 100"
[12] _
K,SO, (3
HOBO U12-008
5 cm
- pH 0.01 mol/L
PB-10 pH (o]
1.5

Microsoft Excel 2007 SPSS 16.0

DUCAN Origin
8.5
2
2.1
1A 0~10 10~
20 S-BM 20
S 2S-BM 30
S-BM  2S-BM 30~120
S 120 3
150 S-BM
62.4% S 2S-BM 50.0%
( 1B) 60
16% ~ 19% 60
150 S-BM 27.5%
2S-BM S 26.1% 24.0%
60 33% ~41%( 10)
150 37% ~
42% 20 ( 1D) S-BM
30 ~ 150
150 85.2% 2S-BM
74.4%  68.5%
2.2
2.2.1
6 6:00
18:00 6:00 18:00
( 2A B)
6:00
18:00
CK 6 15
2S-BM 4
15 S S-BM
2C
24 h
S S-BM  2S-BM
CK
2.2.2 1
2S-BM
CK 13.2% S S-BM



48

272
0r —=—S 3r —a—S
| —e-SB™M - ad | —e--S-BM
60 he 28-BM s 30 —a—2S-BM S
~ 50} 25+
D) . e -z
5401 < 20¢
= ¥ I G
E30r st /
i %
E 20} S0 [ e
»
10} (A) Stff B)
0 | 1 | | L 1 1 | O / 1 1 Il L L L 1 |
0 20 40 60 8 100 120 140 160 0 20 40 60 80 100 120 140 160
50 —a§ 100 I
451 —e-S-BM —e— S-BM & .
40} ——2S-BM T 80 | ——2S-BM
“““““““““““ i L
g ;(5) L g 60 /"(
= 25+ = F
o o -
%g 20+ E‘E 40 - - -
15 3
10 20t F
5 © A (D)
o
O 1 1 L | L 1 1 I 0 Z 1 L L 1 1 1 L ]
0 20 40 60 80 100 120 140 160 0 20 40 60 8 100 120 140 160
JE i) (d) JEEfI ] (d)
1 FREIEHEAENFEFRERRFIBRENFIE
Fig. 1 Effects of different treatments on decomposition rates and nutrient release rates of straws
CK 10~ 15cm
45 000 kg/hm’
2.4.2
23 2
25-BM
( 3) 10 ~ 15 cm CK
25-BM S-BM 40.8% 31.0% 70.5% 52.0% S S-BM
2S-BM 0~5 5~10 10~15cm
CK
0~5cm CK S-BM CK 45.0%
41.8% 92.4% 54.6% S
0~5cm CK S-BM 2.5
CK 20.7% S S-BM 2.5.1 5A
0~5cm CK CK
19.6% 24.7% 25-BM
2.4 CK
2.4.1 4 S-BM CK
S-BM (
S S-BM 2S-BM 0~5cm 5B) 2S-BM
CK CK S S-BM
22.4% 21.0% 394 % 25-BM CK
0~5cm S-BM
CK ( 50)

5~10 cm




273

2
35r A) ——CK —S——S-BM ——2S-BM - Air temperature
3
S
2
N2
#
i
i
H
-"I' L 1 L | L 1 L 1 L 1 L 1 L 1 L 1 L 1 L 1 1 1 1 1 1 1 1 ]
3/22 4/1 4/11 4/21 5/1 5/11 5/21 5/31 6/10 6/20 6/30 7/10 7/20 7/30 8/9
40
35
30
&)
= 25
=
&% 20
& 15
uc
B 10F
-+
5+
0 1 1 1 1 1 | 1 | 1 1 L | L 1 L 1 L 1 L 1 L 1 L 1 s 1 L ]
3/22 4/1 4/11 4/21 5/1 5/11 5/21 5/31 6/10 6/20 6/30 7/10 7/20 7/30 8/9
30
25
o 20
B
K15
. H
= 1ol VO My fe
I FET |
AV
0 L 1 1 L L n 1 L L 1 ¥ i | 1 { 1 1 ]
322 41 4/11 421 51 511 521 531 6/10 620 6/30 7/10 7720 730 8/9
H
( 18:00 6:00 14:00 6:00 )
B2 FEEHGEFE L IERE 0
Fig. 2 Effects of different treatments on soil temperatures in pear orchard
F1 FRETELEHRE IR0 S
Table | Effects of different treatments on soil physical properties
in pear orchard CK S-BM
(g/ke) (g/em’) 252
CK 1.90+£0.09 a 1.36+£0.08 a
S 2.17+024a 1.34+£0.02a ( 6A) S-BM 2S-BM
S-BM 2.10£0.10 a 1.35+0.04 a CK 2S-BM
2S-BM 2.16+0.29 a 1.18£0.05b 2S-BM CK S-BM
: CK
P<0.03 28-BM CK  S-BM 28-BM
CK
S-BM 2S-BM

S-BM



274 48

Tl 2L 5 (mg/kg) B (mg/kg) B E (mg/kg)
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100120 140 160 0 100 200 300 400 500

7 c
— a a
=
s
i -
3 5~1
®
_H
10~15
i 4
) CK B3RS E=S-BM [ 2S-BM
( P<0.05 )

B3 AREHLEMHETIERYE. B #2080

Fig. 3 Effects of different treatments on contents of soil available N, P and K in pear orchard

140r a ) CK 2S-BM 3
[ B3
120 E= s-BM
_ EHH 28-BM 2S-BM
E} 100 - .
e \ ( 6B)
= 0T . S-BM S S-BM
= 60f Y4 a nd
= T HHH
T a0b i
H CK S-BM
20+ H
0 =it :
5~10
BRI (cm) 2.6
4 AREZEHLENHETIERFGINRESEZNT 7 2013
Fig. 4 Effects of different application treatments on contents of soil 5
12.7 ~ 13.4 t/hm 2014

organic carbon in pear orchard

&2 ARZTALERELIRKREEIKRES ENFIED (mg/kg)

Table 2 Effects of different treatments on contents of water soluble organic carbon in pear orchard

CK 33.7+485a 404£7400b 36.5+£1.82b 36.9+556b 37.1+4.12b
S 30.8+3.33a 36.5+10.6b 37.0+6.53b 466 £11.2b 41.6 £10.3 ab
S-BM 29.5+0.57 a 41.0+793b 40.7 £10.4 ab 441+£196b 53.8+645a
2S-BM 33.8+4.02a 56.9+6.53a 47.8+1.54a 62.9+355a 56.4+901a

CK B S = S-BM i 2S-BM

250 (B) y
B o0l i
2 20 g; @ 12
! é 7ic IR
< ? = S sl
et /: s < °lp
1 % = :
= 10 % % = 6t
i é o B 4]
K sH % %3 Eil
£ é g = 2|
/
Pl P2 P3 P4 P5
HH W
(P1 P2 P3 P4 P5 )

5 AREELENHETIRHEVHENT M
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Effects of Straw Decomposition Characteristics on Soil
Properties of Pear Orchard

ZHAO Peng'?, WANG Shuo', YE Suying', WANG Jie', DONG Caixia"*", XU Yangchun'~

(1 College of Resourcses and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China,
2 Jiangsu Collaborative Innovation Center for Solid Organic Waste Resource Utilization, Nanjing 210095, China)

Abstract: In order to investigate the effects of the straw decomposition on soil physical, chemical properties and biological
properties of pear orchard, field experiments were carried out, treatments were included plastic mulching(CK), straw mulching(S),
straw mulching + decomposing bacterial manure(S-BM), double straw mulching + decomposing bacterial manure(2S-BM). The
results showed that the decomposition rate was 62.4% for S-BM treatment, while were 50% for S and 2S-BM treatments. Release
rates of nitrogen and potassium of S-BM treatment were the highest under straw mulching after 150 d. Straw mulching increased
soil lowest temperature, decreased soil highest temperature and temperature amplitude. The content of soil dissolved organic
carbon increased while soil bulk density decreased significantly in 2S-BM treatment. Straw mulching increased soil organic
carbon content at 0 — 5 ¢cm, 2S-BM treatment enhanced soil available nutrient content at 0 — 15 ¢cm, and S and S-BM increased
soil available potassium content at 0 — 5 cm, significantly. 2S-BM treatment increased the number of soil bacteria, fungi and the
contents of soil microbial biomass carbon and nitrogen in the late growth stage of pear tree. In addition, pear yields of 2S-BM,
S-BM and S treatments were 86.9%, 17.8% and 28.7% higher than the CK respectively. Straw mulching improved soil properties
from top to bottom, and the effect of soil improvement was very obvious when the amount of returning straw was 45 000 kg/hm?
in pear orchard.

Key words: Straw mulching; Decomposition characteristics; Soil microorganisms; Soil nutrients



