35

4 459 ~468 Vol. 35 No. 4 pp 459 ~468
2017 8 MOUNTAIN RESEARCH Aug. 2017

: 1008 —2786 —(2017) 4 =000 - 10

DOI: 10. 16089 /. cnki. 1008 —2786. 000243

( 611130)

(2-3 9-10 .16-17 )

<0.25 mm
; 16 -17
9-10 99.20 —313.29 mg/kg o 9-10
; 16 =17 o N
: >Smm  5-2mm :
5-2mm.0.5-0.25 mm <0.25 mm o
>5 mm 33.49% -74.96% >5 mm
: S153.6 T A
1
2-3
47 8
> >
o Bowman > o ’
Cole * . N N
5-6 10
o ( Medicago)
( Received date) : 2016 —09 —08; ( Accepted date) 12017 —03 —18
( Foundation item) : (40901138) ; (2013N20044) .  National Natural Science Foundation of
China (40901138) ; Sichuan Science and Technology Support Project ( 2013N20044)
( Biography) : (1992 -) : Wu Wen (1992 —) female bom in Anshun
Guizhou Province M. Sc. candidate research on soil ecology E-mail: wuwen0629@ 163. com
* ( Corresponding author) : (1976 -) : Zheng Zicheng (1976 —) male Ph.

D. professor research on soil ecology and soil and water conservation E-mail: zichengzheng@ aliyun. com



460

35

0. 005 mm

12 . 13-14

: <0.05 mm

>2 mm

>2 mm <0.5 mm o

o ( Camellia sinensis)

~

20 90

15-18

19-20
o

21

1.1

15.4 °C 294 d,

1500 mm
72.6% o

o

75 000 - 90 000
35 +15 cm

* hm 2

150 £15 cm
16 +4 cm.,
( ) 15 000 kg * hm >,
3000 kg * hm ™ K, SO, ( N: P,05: K,0
=20:8:8)675 kg * hm > 10
2 .5 8
1000 kg * hm ™
500 kg * hm > o
1.2

2-3 (RT2-

3) 9-10 (RT9-10) .16 =17 ( RT16 -17)
(CK) . l.
“« 5
(15m x 15 m) 15 m
“S” 5
0-20 em
20 -40 cm

1 cm

= >5 mm-.

5-2mm-2 -1 mm+1-0.5 mm.0.5 -0.25 mm
<0.25 mm 6 0
2. 3.



4 461

1

Tab.1 Description of the sampling plots

(a) (m) (hm?) (gem™) (%) (m) (‘em) (m)
CK 0 740 ~0.20 - - - - -

RT2 -3 2-3 742 ~0.41 96. 11 25 0.45 7 0.50 -0. 60
RT9 - 10 9-10 742 ~0.75 . 259.56 65 0.65 11 0.70 -0.80
RT16 - 17 16 - 17 742 ~0. 67 N 364.22 65 0.70 12 0.75-0.85

2

Tab.2 Basic physical and chemical properties of soil in each sampling plot

(em) (k) (mgeke)
' (mgekg™')  (mgekg™') (mgekg™')  (mg-kg")
0-20 CK 0.45 C 10.5 C 4.47 4.09 AB 144.30 C 3.2 B 20.12 A
RT2 -3 0.35 C 4.4D 4.24 3.02 B 133.29 D 32.81 AB 28.69 A
RT9 - 10 0.78 A 36.3 B 3.97 4.76 A 268.80 A 36.75 A 20.98 A
RT16 - 17 1.20 B 50.5 A 3.79 4.02 AB 155.04 B 5.98 C 28.14 A
20 40 CK 0.26 AB 3.8C 5.30 2.64 A 69.08 C 38.11 A 21.40 A
RT2 -3 0.24 B 3.8C 4.29 2.07 A 78.66 B 22.49 B 20.99 A
RT9 - 10 0.26 AB 7.00 B 4.08 2.65 A 99.80 A 13.57 C 24.64 A
RT16 - 17 0.36 A 15.6 A 4.17 3.30 A 68.95 C 6.33D 23.97 A
(P<0.05) .
3

Tab.3  Composition of tasted soil aggregates

(%)
(‘cm) >5 mm 5 -2 mm 2 -1 mm 1-0.5mm  0.5-0.25 mm <0.25 mm
0-20 CK 45.26 aB 23.66 bA 8.04 cdA 12.3 cA 5.28 dA 5.46 dA
RT2 -3 47.28 aB 23.72 bA 8.75 cA 11.28 cA 4.97 dA 3.98 dA
RT9 - 10 63.04 aA 20.07 bA 5.81 ¢B 5.89 ¢B 2.30 dB 2.09 dB
RTI6 — 17 69. 95 aA 14.26 bB 2.44 cC 2.78 B 1.55 cB 1.46 cB
20 -40 CK 47.14 aC 28.51 bA 8.70 cA 9.44 cA 3.07 dA 2.64 dA
RT2 -3 52.02 aBC 26. 40 bB 3.98 B 7.43 cA 2.64 cAB 1.52 cB
RT9 - 10 67.41 aAB 19.00 bB 4.65 cB 3.71 cB 0.97 cBC 0.99 B
RT16 - 17 68.87 aA 20.70 bB 4.24 cB 3.85 B 0. 88 dC 0. 80 dB

0.05) .
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1.3
(1) e . 0
— 20 cm >5mm  <0.25 mm
0.5 mol * L' pH8.5 — ;20 -
pH ( 1:2.5) . 40 cm 5-2mm.2 -1 mm.0.5 - 0.25 mm-.
(2) Bowman  Cole * <0.25 mm RT16 - 17
0.5 mol * L™" NaHCO, RT2 -3
: 1.0 mol » L.°! o RT16 - 17
H,S0, 0.5 mol * L™' NaOH ; o
0.5mol * L™ NaOH  pH 0-20 em 20 - 40 em
1.0-1.8 °
- ; 0.5 mol » L”' <l mm
NaOH pH 1.0-1.8 °
_ . 0 -20 em RT2 -3
1.4 >5 mm. <0.25 mm
(%) RT9 -10 >5 mm\5 -2 mm  RT16 -17
5 -2 mm
= x 100
o 20 -
(%) = 40 cm RT2 -3 <0.25 mm
X 100 RT9 - 10 1-
0.5 mm RT16 - 17 5-2mm.2 -1 mm
Microsoft Excel 2010
DPS v7. 05 LSD .
° 2.1.2
1 mol » L™" H,S0,
2 o
N o 5
2.1 RT9 - 10
2.1.1 RT2 -3  RTI6 -17.
4
Tab.4 Characteristic of labile organic phosphorus distributed in aggregates of soil in different periods of returning farmland to tea
(mg-kg™")
(em) >5 mm 5-2 mm 2 -1 mm 1-0.5 mm 0.5 -0.25 mm <0.25 mm
0-20 CK 3.58 bB 2.81 bB 4.02 bA 6.57 aA 6.03 aAB 6. 48 aAB
RT2 -3 1.83 ¢C 3.49 bAB 3.28 bA 5.48 aA 4.60 aB 4.74 aC
RT9 -10 4.77 bA 4.35 bA 4.40 bA 6.17 aA 6.17 aAB 6.00 aB
RT16 - 17 4.07 bAB 4.61 bA 4.81 bA 6. 65 aA 7.08 aA 7.31 aA
20 -40 CK 2.44 cA 2.42 ¢BC 2.21 cB 3.54 bB 4.57 aAB 5.11 aAB
RT2 -3 2.32 cA 1.37 bC 2.26 bB 3.57 aAB 3.58 aB 3.15 aC
RT9 -10 2.42 bA 3.40 bAB 2.53 bB 4.42 aA 4.45 aAB 4.60 aB
RT16 -17 3.05 cA 3.87 bcA 3.45 bcA 4.11 bAB 5.32 aA 5.64 aA

(P<0.05) .
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5
Tab.5 Characteristic of moderate labile organic phosphorus distributed in aggregates of

soil in different periods of returning farmland to tea

(mg+kg")
(‘em) >5 mm 5-2 mm 2 -1 mm 1-0.5 mm 0.5-0.25mm  <0.25 mm
0-20 CK 139. 80 bC 132. 84 bC 117.15 ¢C 170. 98 aC 179.47 aC 177.11 aC
RT2 -3 120. 72 ¢BC 133.85 bceC 139. 49 heBC 152. 14 abD 178. 05 abhC 157.22 aD
RT9 -10 268.77 dA 258.54 eA 298. 62 bA 287.39 cA 291.39 bcA 313.29 aA
RT16 - 17 162. 14 cB 164. 85 cB 172.5 beB 197.53 bB 266. 63 aB 294.61 aB
20 -40 CK 62.08 dC 72.93 ¢C 72.59 c¢B 73.46 cC 86.24 bC 118.35 aB
RT2 -3 82. 89 bheB 81.94 ¢B 80.40 ¢B 88. 66 bcB 91.97 bB 111.36 aBC
RT9 - 10 99.20 bA 109. 28 bA 114. 86 bA 110. 82 bA 133.59 aA 144.08 aA
RT16 - 17 67.99 bC 71.44 bC 66.55 bB 79.32 bBC 77.90 bD 97. 80 aC
(P<0.05) ,
0-20 cm
20 —40 em o o
0-20 em
o 20 —40 cm o
RT2 -3 ;
RT9 - 10.RT16 - 17 5 -2 mm.
RT9 - 10 RT16 - 17 0.5-0.25mm  <0.25 mm o
o 0-20 c¢m RT2 -3
2.1.3 RT9 -10 >5 mm
RT16 -
o 6 17 ;
RT2 -3 RT9 - 10 RT16 - 17 20 -40 cm RT2 -3 5 -2 mm
RT2 -3
RT9 - 10, RT16 - 17 o
6
Tab.6 Characteristic of moderate resistant organic phosphorus distributed in aggregates of
soil in different periods of returning farmland to tea
(cm) (mg+kg™")
Soil layer Sites >5 mm 5-2 mm 2 -1 mm 1-0.5 mm 0.5-0.25mm  <0.25 mm
0-20 CK 24.78 bB 38. 85 abA 28. 65 abA 35.12 abAB 27.21 abAB 44.00 aA
RT2 -3 29.27 bAB 40. 44 aA 26.43 bA 29.20 bB 41.75 aA 39.99 aA
RT9 - 10 34.04 dA 41. 63 abA 30.17 eA 36.53 cAB 43.46 aA 40. 56 bA
RT16 - 17 3.70 eC 23.00 aB 13.16 cA 7.22 dC 24.05 aB 18.42 bB
20 -40 CK 36. 12 aA 41.46 aA 38.31 aA 39.28 aA 46. 68 aA 41.39 aA
RT2 -3 20.61 bB 31.55 aAB 20.47 bB 17.73 bB 30.99 aB 32.63 aB
RT9 -10 10. 82 dC 22.31 bBC 16.31 cC 17.55 beB 33.01 aB 30.78 aB
RT16 - 17 2.19 dD 17. 48 aC 9.29 ¢D 13.29 bB 18. 83 aC 17.25 aC

(P<0.05) ,
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2.1.4 33.49% -74.96% >5 mm
5 -2 mm 18.34% -
o 7 48.13% >5 mm
0-20 cm o
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>5 mm
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7

Tab.7  Characteristic of resistant organic phosphorus distributed in aggregates of

soil in different periods of returning farmland to tea

(cm) (mg+kg™")
Soil layer Sites >5 mm 5-2 mm 2 -1 mm 1-0.5 mm 0.5-0.25mm  <0.25 mm
0-20 CK 31.46 aA 32.40 aA 24.21 beA 21.89 cA 24.91 bA 23.17 beA
RT2 -3 31.55 aA 31.91 aA 21.75 bB 21.18 bA 21.55 bB 21.15 bA
RT9 - 10 31.99 aA 31.02 aA 23.53 bAB 22.36 beA 20. 46 bcB 20.98 cA
RTI16 - 17 31.51 aA 30. 05 aA 22.03 bAB 22.32 bA 21.77 bB 22.09 bA
20 -40 CK 23.49 aA 22.84 aA 16. 87 bB 15. 66 bAB 14.51 bA 16. 13 bA
RT2 -3 23.78 aA 22.84 aA 18.85 bA 16. 14 beA 14.87 cA 16. 58 bcA
RT9 - 10 27.03 aA 24.83 aA 17.89 bAB 15.39 bAB 15.31 bA 15.85 bA
RT16 - 17 24.92 aA 25.38 aA 18.12 bAB 14.24 ¢B 13.70 cA 14.90 cA

(P<0.05) .



4 465

8

Tab. 8  Contribution rates of aggregates fractions to soil organic phosphorus fractions

Contribution rates( % )

Sites >5 mm 5 -2 mm 2 -1 mm 1-0.5 mm 0.5-0.25 mm <0.25 mm
CK 41.59 aB 21.19 bA 7.58 cA 16.21 bA 6.55 cA 6. 88 cA
RT2 -3 43.54 aB 22.48 bA 6.93 dA 16. 69 cA 6.08 dA 4.28 dA
RT9 - 10 62.38 aA 21.33 bA 4.90 cA 6.91 cB 2.30 cA 2.18 cA
RT16 - 17 67.22 aA 20.33 bA 3.68 cA 4.69 cB 2.07 cA 2.01 cA
CK 44.90 aC 25.46 bA 7.59 cdA 11. 81 cA 4.83 dA 5.26 dA
RT2 -3 48.69 aC 25. 66 bA 6.20 cdA 10. 25 cA 4.86 dA 3.42 dA
RT9 - 10 63.54 aB 20. 06 bB 6.12 cA 5.59 cB 1.97 cA 2.07 cA
RT16 - 17 70.32 aA 18. 34 bB 3.38 cA 3.99 ¢cB 1.83 cA 1.94 cA
CK 40. 30 aB 30.23 bBC 8.06 cdA 11.79 cA 4.47 dA 5.16 dA
RT2 -3 44. 62 aB 33.13 bB 5.34 cdA 8.41 cAB 4.98 cdA 3.52 dA
RT9 - 10 56.79 aA 27.63 bC 5.53 cA 5.11 cB 2.55 cA 2.38 cA
RT16 - 17 33.49 bC 48.13 aA 5.80 cA 5.72 cB 3.77 cA 3.09 cA
CK 50. 31 aD 28.38 bA 6.77 cA 8.08 cA 3.30 dA 3.17 dA
RT2 -3 55.46 aC 27.56 bA 5.10 cdAB 7.02 cA 2.80 deA 2.06 eA
RT9 - 10 70. 60 aB 19.95 bB 3.97 cAB 3.35 ¢cB 1.09 cA 1.05 cA
RT16 - 17 74.96 aA 18.57 bB 2.56 cB 2.24 cB 0.85 cA 0.82 cA

(P<0.05) .
RTI16 -
17 ( 3) . ’
> > >
. . 26
7 24-25 . 27
> >
>
3.2

; RT9 - 10.RT16 - 17
RT16 - 17

<1 mm

o

1.83 - 7.31 mg/kg "
Rubek
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Characteristics of Organic Phosphorus Fractions within Soil Aggregates
in Soils Returned from Farmland to Tea

WU Wen ZHENG Zicheng LI Tingxuan

( College of Resource Science Sichuan Agricultural University Chengdu 611130 China)

Abstract: Organic phosphorus is an important part of soil phosphorus pools. The activity of organic phosphorus is
closely related to the ability of supplying phosphorus by soil. Field investigation and laboratory analysis were
combined to investigate the organic phosphorus fraction characteristics within soil aggregates which were returned
from farmland to tea and located in Zhongfeng Township Mingshan County Ya’ an Sichuan Province with
different ages (2 =3 9 — 10 and 16 —17 years old) in response to the returning of farmland to tea with the
control of nearby abandoned land. The results showed that the content of labile organic phosphorus within aggregate
at the particle size of <0.25 mm increased with the increasing ages. The moderate resistant organic phosphorus
within each particle size of soil aggregates with ages of 16 — 17 years was significantly lower than that in aggregate
fractions of other ages. The highest content of moderate labile organic phosphorus was observed in aggregate
fractions of 9 — 10 years ranging from 99. 20 to 313. 29 mg/kg. The contents of moderate labile organic phosphorus
in aggregate fractions returned from farmland to tea with ages of 9 — 10 years and 16 — 17 years were significantly
higher than those in the abandoned land. However the moderate resistant organic phosphorus in aggregate fractions
returned from farmland to tea with ages of 16 — 17 years was significantly lower than that in the abandoned land. For
the distribution of organic phosphorus the labile organic phosphorus was mainly noticed in aggregate at the particle
size of <1 mm. The content of moderate labile organic phosphorus in aggregate fractions increased with the
decreasing particle sizes. The resistant organic phosphorus mainly existed in >5 mm and 5 —2 mm particle size of
aggregates. The moderate resistant organic phosphorus mainly existed in 5 -2 mm 0.5 - 0.25 mm and <O0.25
mm particle size in soil aggregate fractions returned from farmland to tea and was well distributed in the abandoned
land. The particle size of >5 mm accounted most to the organic phosphorus fractions ranging from 33.49% to
74.96% . The contribution rates of aggregates at the particle size of >5 mm increased with the increasing ages.
These results demonstrated that the distribution of organic phosphorus fractions varied greatly in different particle
size of soil aggregates. The content of moderate labile organic phosphorus increased after returning from farmland to
tea. With the increasing ages the organic phosphorus in soil aggregate fractions was transformed to fractions with

higher activities.

Key words: Returning farmland to tea; soil aggregates; organic phosphorus fractions; contribution rate



