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Distribution Characteristics of Soil Aggregate Organic Phosphorus in

Pure and Mixed Cunninghumia lanceolata

CUI Yuhong, ZHANG Qianchun, YAN Yu, JIANG Chenyang, FAN Rongyuan, YE Shaoming”

(College of Forestry, Guangxi University, Nanning 530004, China)

Abstract; With the method of field investigation and indoor analysis, we studied the distribution character-
istics of organic phosphorus components in soil aggregates of different types of C. lanceolata stands inclu-
ding pure C. lanceolata stands, mixed C. lanceolata and Michelia macclurei forests, and mixed C. lan-
ceolata and Mytilaria laosensis in Pingxiang, Guangxi, revealing the response characteristics of organic
phosphorus components to different forest types from the perspective of soil aggregates. The results
showed that except highly stable organic phosphorus, which was mainly distributed in large particle size
aggregates, the content of organic phosphorus in other components increased with the decrease of particle
size, The content of organic phosphorus in aggregate with particle size <Z0. 25 mm was the highest, and
the storage of organic phosphorus in aggregate with particle size <2 mm was the highest due to the influ-
ence of particle size distribution. The stability indexes of 0. 25 mm and >>2 mm aggregates and soil aggre-
gates were significantly positively correlated with the reserves of various organic phosphorus components.

On the basis of maintaining soil stability, the reserves of soil organic phosphorus could be effectively in-
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creased by increasing the proportion of 2 mm and <{0. 25 mm aggregates. Among the three forest types,

the mixed forest of C. lanceolata and Michelia macclurei could effectively improve the stability of soil ag-

gregates and increase soil organic phosphorus reserves. Therefore, the selection of suitable mixed tree spe-

cies would help to improve the quality of soil ecological environment and promote the sustainable manage-

ment of forest resources.

Key words: Cunninghumia lanceolata ; stand type; soil aggregates; organic phosphorus component
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Table 1 Basic situation of sample plots of different stand types

A - BB = -4 i A W 1w W Mk I PA k27 ) et
Stand type Height/m Diameter/cm Aspect Slope/ () Altitude/m  Crown density Litter mass/(g/m?)
1 13. 64 16. 92 BH#% Sunny-slope 32 728 0.85 340. 58
1 16. 47 21. 30 BH# Sunny-slope 27 730 0. 85 723.66
Il 16. 29 21.03 BH# Sunny-slope 23 725 0. 85 566. 84
T LRGN 1. 2 R-K IR 22 [ AR KB HR A, T .

Note: I . Pure plantation of C. lanceolata; Il . Mixed plantation of C. lanceolata and Michelia macclurei; lll. Mixed plantation of C.

lanceolata and Mytilaria laosensis. The same as below.
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Table 2 Soil physico-chemical characteristics under different stand types of Cunninghamia lanceolata
= o4 " 7 -
S()ijl:Eyer S)szﬁ;%y%t Total%/@(‘ég/kg) T(I)Dt\jlqj)rlgfiic Pro;)(ﬁtEEn/% BU]ﬁ%Sily %%‘[%[5 pH
/cm rhe phosphorus/(g/kg) / /(g/cm®) porosity/ %
1 233.347440. 14c 116.6941. 40c¢ 50. 01 1.3140.02a 20.42=+0. 30b 4.37£0.01a
0—20 I 300.49+38.93a 136.15+1. 30a 45. 31 1.2440.01b 53.1340. 22a 4.31£0.01c
I 261.63+38. 86b 131. 804 1. 80b 50. 38 1.2640.01b 52.38+0. 38a 4,33740.01b
1 208.18+31. 34c 62.69+1. 74c 30.11 1.33+0.01a 49.96£0. 80b 4.41£0.02a
20—40 I 263.14+21. 35a 87.8140. 96a 33.37 1.2640.01b 52.6040.19a 4.27+0.01b
I 243.41+31.07b 73.15+2.00b 30. 05 1.2740.01b 52.92+0. 19a 4,307+0.01b

AR ENG FRERIR 22 57 B3 (P<<0.05),

Note: Different lowercase letters meant significant difference at 0. 05 level.
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£3 4 Table 3  Stability of soil aggregates in the different stand
EZ o . .
wos types of Cunninghamia lanceolata
HE &
e = + )2 A AT ‘
H & Soil layer/cm  Stand type MWD GMD
&
Stand I StandIl Stand I Stand I StandIl Stand II 1 2.86+0.0068C  1.68+0.0056C
020 em 20740 em 0—20 I 3.35-£0.1201A  1.93-0.0111A
+ 2 /#4325 R Soil layer/forest type T T
R K B 5B 7R B TE 7] — 1 J2 R [ bR 4 26 o 22 57 I 3.184:0.0164B  1.8320.0013B
BHP=0.05). ARANEFRERBRER LB I 2.714£0.0125C  1.500.0103C
AR TRIRLAR A1 3R AR 1) 22 5 835 (P <C0. 05) . R,
Bl 1 SRS A bR A3 24 T - e P 2R A 20 i L ) 20—40 Il 3.2140.0131A  1.77+0.0161A
Different capital letters indicate significant difference in data
i} 2.81+0.0076B  1.5540.0801B

of different stand types in the same soil layer at 0. 05 level.

Different lowercase letters indicated that the data were

T A RS 5 8 3R BURTE R — 1 B A R bk 7 26 1 22 5 W 3%
(P<20.05),

significantly different among aggregates with different particle
sizes in the same soil layer at 0. 05 level. The same as below.
Fig. 1

stand types of Cunninghamia lanceolata

Composition of soil aggregates in different Note: Different capital letters indicate significant difference in

data of different stand types in the same soil layer at 0. 05 level.
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Fig. 2

Organic phosphorus content of soil aggregates in different Cunninghamia lanceolata stand types
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=>2 mm refers to the proportion of aggregates with particle size =2 mm; 2—1 mm refers to the proportion of aggregates

with 2—1 mm particle size; 1—0. 25 mm refers to the proportion of aggregates with 1—0. 25 mm particle size; <<0. 25 mm

refers to the proportion of aggregates with particle size <C0. 25 mm; MWD. The average weight diameter of soil aggregates.

GMD. The average geometric diameter of soil aggregates; Active organophosphorus refers to its reserves;

MLO-P. Moderately active organophosphorus refers to its reserves; MSO-P. Medium stable organophosphorus

refers to its reserves; HSO-P. High stability organophosphorus refers to its reserves. The same as below.

Fig. 4 Correlation analysis of soil aggregate characteristics and organophosphorus component reserves

in different Cunninghamia lanceolata stand types

* B2 AR 4K Pure plantation of C.lanceolata
* F2AR- K JIFEIR R MR Mixed plantation of C.lanceolata and Michelia macclurei
* EARREHIRZ M Mixed plantation of C.lanceolata and Mytilaria laosensis
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Redundancy analysis of soil aggregate characteristics and organophosphorus component reserves

in different Cunninghamia lanceolata types
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