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Soil Nutrients Characteristics in Shrub Appearance Stage of Vegetation
Secondary Succession in the Hilly-gullied Loess Region

ZHANG Jian'? , LIU Guo-bin"'*, XU Ming-xiang"'*, XING Xiao-luan’ , WEN Jing’
(1. Institute of Soil and Water Conservation , Chinese Academy of Sciences and Ministry of Water Resources ,

Yangling , Shaanzi 712100, China; 2. Northwest A& F University , Yangling , Shaanxi 712100, China)

Abstract : This paper studied the characteristics of soil nutrients in shrub appearance stage of vegetation sec-
ondary succession in the hilly-gullied loess region. The results indicated that the content of soil nutrient
factors overall exhibits 0~20 cm soil layer significantly higher than 20~60 cm soil layer, between lower
layers 20~40 cm and 40 ~60 cm was no significant difference. In the 0 ~60 cm soil depth, the change
range of average values of soil nutrient factors content were respectively organic matter:4. 66~9. 83 g *
kg ', total N 0.33~0.61 g+ kg ', total P 0.49~0.52 g » kg™ ', available N 21.56~41, 80 mg « kg™ ', a-
vailable P 0. 73~1. 31 mg « kg™ ', available K 58.31~102. 01 mg * kg~ '. Soil nutrient conditions in shrub
appearance stage were generally slightly better than herb stage, indicating that soil fertility of herb stage of
vegetation succession supplied a powerful soil nutrient condition for community succession to shrub stage.
Soil nutrient conditions of different shrub trees had definite difference in the shrub appearance stage, which
indicated that different shrub trees need different proper ecesis soil nutrient condition. Except total P, be-
tween other soil nutrient factors was very significant linear correlation (P<Z0.01).
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[1] 3
[2] s
[3] 3
[4]
[2,5-8] ,
[9-11] s
[12]
1
1.1 AREXER
500 mm . 1 000 mm,
8.9C, 2 352~2 573 h,>=10TC
2 866C, 160~180 d,
. 997~1 731 m, ,
(18]
[14]
1.2 MRAZE
8 ( 1~

3 ﬂ) ( 1) ’
Uldll ] Sd) N
(Clematis fruticosa ,Cf) |

(Sophora da-
(Periploca sepium ,Ps)
(Buddleja

alterni folia,Ba) | (Syringa oblata , So)
(Hippophae rhamnoides , Hr) | (Ostryopsis
davidiana ,Qd) (Rosa hugonis, Rh),
3l a (Bothriochloa ischaemum , Bi)
o 3~6 .
, (
) 0~20,20~40,40~60 cm

1

Table 1 Description of sampling plots

/m /() /%
CK-1 1267 SWI15 32 HS-U 80
CK-2 1265 SWI15 28 HS-U 70
CK-3 1270 SE10 26 HS-U 68
SH1-1 1325 SE25 26 GS-U 65
SH1-2 1175 SWI10 27 HS-M 55
SH2-1 1267 SWI15 32 HS-U 80
SH2-2 1275 SEI0 24 HS-U 68
SH2-3 1345 SW20 27 HS-L 50
SH3-1 1265 SWI15 32 HS-U 80
SH3-2 1275 SEI10 24 HS-U 68
SH4-1 1253 NE45 25 GS-M 65
SH4-2 1325 SW25 26 GS-U 70

SH4-3 1165 S 30 GS-L 68
SH5 1265 NW74 30 GS-U 50
SH6 1175 N 26 HS-M 70
SH7 1295 NE20 25 HS-L 50
SH8-1 1320 NW20 35 GS-M 65
SH8-2 1155 NWI10 28 GS-L 70
SHS8-3 1236 NWI5 26 GS-L 75

. U.M,L ; HS.GS

1.3 MEMBREFE

(K,S0O,-CuS0,-Se

) 3
(HCIO,-H,SO, ); 0.5 mol/L
(NaHCO;) ;
(NH,0AC ) o
14 HiEgE
SPSS ( SPSS 11. 5 for
Windows, Chicago, USA) .
One-Way ANOVA , LL.SD

o

2
21 EAVHLERFSSEFERE



(

2),

~20.,20~40,40~60 cm
6.00~20.26.3.01~11.42.,2.82~11.44 g/
0.40~1.13.,0.24~0.74.,0. 20

kg;
~0.73 g/kg;

0.55.,0.41~0. 54 g/kg;

1. 48 mg/kg;

43.02~104.94.47. 98~94. 72 mg/kg.

~ ~

0~20 cm 20~60 cm

<{0.01), 20~40 cm

40~60 cm

b

0.47~0.56,0. 41~
21. 39

~85.01,12. 22~68. 65,10. 06 ~62. 18 mg/kg;
0.86~1.82.0.38~1.24.0, 32~
75. 70 ~ 163. 94,

(P

(P<C0.05);
s, 0~20cm  40~60 cm
(P<<0.01),0~20 cm  20~40 cm
(P<C0.05), 20~40 cm  40~60 cm

(P<<C0.05), , )
0~20 cm
20~60 cm, 20~40 cm 40~60
cm o 0~60 cm s
4.66~9. 83 g/kg. 0. 33~
0.61 g/kg, 0.49~0.52 g/kg, 21.56~

41. 80 mg/kg, 0.73~1. 31 mg/kg,
58.31~102.01 mg/kg.

Table 2 Statistical description of soil nutrient in profile in the shrub appearance stage

/cm
/(g kg D 0~20 9.83 A 1. 66 6. 00 20. 26 14. 26
20~40 6.24 B 2.77 3.01 11.42 8. 41
40~60 4. 66 B 2.11 2.82 11. 44 8.62
0~60 6.91 — 3.95 2.82 20. 26 17. 44
/(g kgD 0~20 0.61 A 0.25 0. 40 1.13 0.73
20~40 0.42 B 0.17 0.24 0.74 0.51
40~60 0.33 B 0.13 0. 20 0.73 0.53
0~60 0. 45 — 0.22 0. 20 1.13 0.93
/(g-kg D) 0~20 0.52 Aa 0.03 0.47 0.56 0.09
20~40 0.50 ABb 0.03 0.41 0.55 0.14
40~60 0.49 Bb 0.03 0.41 0.54 0.13
0~60 0.50 — 0.03 0.41 0. 56 0.15
/(mg « kg™ 1) 0~20 41. 80 Aa 17.14 21. 39 85.01 63.62
20~40 29.48 ABb 15. 66 12.22 68. 65 56.43
40~60 21.56 Bb 12.74 10. 06 62.18 52.12
0~60 30. 95 — 17. 20 10. 06 85.01 74.95
/(mg - kg™ D) 0~20 1.31 A 0. 30 0. 86 1.82 0.96
20~40 0.79 B 0.25 0.38 1.24 0.86
40~60 0.73 B 0.31 0.32 1.48 1.16
0~60 0.94 — 0. 39 0.32 1.82 1.50
/(mg * kg™ 1) 0~20 102.01 A 23.76 75.70 163. 94 88. 24
20~40 64.18 14. 85 43.02 104. 94 61.92
40~60 58.31 B 11.58 47.98 94.72 46.75
0~60 74.83 — 26.02 43.02 163. 94 120.92
: P<C0.01 s P<C0.05
22 AEEARVHALEFRIHNEETL ,0~60 cm 11.79 g/kg.
2.2.1 2.2.2
C D, C D, ) N N
N ’ N ’O
0~60 cm 4.4~5.5 g/kg, ~60 cm 0.32~0. 36 g/kg,
4. 89 ( )
g/kg); ) ,0~60 cm 0.47
0~60 cm 6.95 g/kg  7.82 g/kg; g/kg  0.52 g/kg;

,0~60 cm
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0.72 g/kg. 0.94 mg/kg,
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( 1 ) ’ ’ N 1. 40 rIlgg//liégo
0~ 60 cm 18 ~21 mg/ 2.2.5 (0~20
kg, . 0~60 cm cm) (20~60 cm),
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,0~60 cm , \ 0~60 cm
37.73  51.68 mg/kg., ( ) 66.72 mg/kg, 62~
2.2.4 66 mg/kg, N N
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Fig.1 The change of soil nutrient in profile of different shrub trees in the appearance stage
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3,

~

(P<<0.01),

[16]
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Table 3 Correlation coefficient among soil nutrients factors

0.990" *

—0.049 0.870*~*
—0.059 0.878*~

0.666** 0.821""
0.654** 0.794* "
0.008 0.259 0.261
0.780** 0.737"
0.733**
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