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The characteristics and evolution of soil nutrient in artificial black locust
(Robinia pseudoacacia )forest land in the hilly Loess Plateau
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Abstract: In order to know the soil nutrient condition and its evolution in artificial forest land in the hilly Loess
Plateau region, the soil characteristics and its temporal and spatial variation in artificial black locust ( Robinia
pseudoacacia) forest land with different ages were studied systematically through the approach of substituting
the temporal serial with spatial serial. The result showed that the soil nutrient content of artificial forest land in
the region was at the low level. The spatial variability of soil organic matter and phosphorous content was larger
than that of the other nutrient in topsoil of artificial forestland. The environment factors, such as gradient, as-
pect and position of the slope, had effect to some extent on soil nutrient. The nutrient content of total nitrogen
(TN), organic matter(OM), available nitrogen(AN), available potassium(AK) and soil nutrient index(SNI)
increased with the increasing of land use years. A significant correlation was found between the nutrient content
in artificial forest land and its land use years except total potassium(TK) and total phosphorus(TP). The SNI
was also significantly correlated with land use years. The correlation could be simulated with the following for-
mula: y=ax". No significant increase of OM and AN was found with the increase of land use year. However,
AK increased significantly every 10years. TP and available phosphorus(AP) kept a relatively stable content in
different land use years. The content of OM, TN, AN and AK and SNI increased with land use year at a rate of
0.201g/kg.0.010g/kg.0.69mg/kg.2.27mg/kg and 0.4 per year respectively in artificial forestland. In the hilly
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Loess Plateau region, OM, TN, AV and SNI could reach to the middling nutrient level of the region after
50years and AK could reach to the middling to up level after 30 years in artificial forestland.

Key words: soil nutrient; evolution; artificial forest land; hilly Loess Plateau
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Table 1 Characteristics of the studied site
A% RE(m) BRm  REC) B4 el W A
No. Depth Elevation Gradient Position Aspect Relief Age of tree
1,2 0—20 1309,1166 15,30 M,U B Shade, FH Light HS,GS 3
3,4 0—20 1373,1274 22 U,M FA Shade, FH Light HS 5
5 0—20 1277 25 M FH Light GS 8
6 0—20 1274 24 U FH Light HS 10
7 0—20 1101 34 M- FH Shade GS 12
8—13 0—20 1210—1277 26—35 Ms5,L1 BH Shade 2, FB Light 4 GS3,HS3 15
14 0—20 1227 22 M FH Light GS 17
15 0—20 1326 5 U FH Light HS 20
16 0—60 1225 28 M FH Light HS : 22
17—20  0—20 1158—1285 16—30 U2,M1,L1 FA Shade 2, FH Light 2 GS3,HS1 25
21 0—20 1295 32 M FB Light GS 27
22—25  0—20 1130—1327 20—33 Ul,M2,L1 P light GS3,HS1 30
26 0—60 1130 26 M B3 Shade HS 31
27 0—20 1112 26 L FH Light GS 37
28—29  0—60 1108 20 L BH Shade GS 43

H: UMLA3I%RAE B THAL HS.GS R B 55 R 38 5 3007 30 1 R iE #6538 P M o7 R 30 3o

Note: U, M, L means upper, middle, and lower position; HS and GS means hillside and gully slope, respectively; The numbers in the descrip-

tion of position, aspect and relief is the number of studied site.

- 2 AIHRE(0—20cm) L INE SRR
Table 2 Statistical description of soil nutrients {0—20cm) in the planted forest land

WH 2% TN 2% TP AHHLE OM BWHA AN B AP S AK

Item (g/kg) (g/kg) (g/ke) (mg/kg) (mg/kg) (mg/kg)
PF NF PF NF PF NF PF NF PF NF PF NF

HZ& Sample 29 4 29 4 29 4 29 4 29 4 29 4
B/MEMn 0.25 1.57 0.41 0.63 4.70 30.28 16.15 135.96 0.61 2.87 52.40 176.65
BAME Max  0.95 2.92 0.64 0.70 20.30 66.20 65.29 204.61 4.02 ~ 8.30 173.15 246.40
¥ Mean 0.50 2.02 0.58 0.66 9.06 41.52 33.71 158.00 1.62 4.50 111.26 201.69
SD 0.15 0.61 0.05 0.04 3.47 16.65 11.60 31.47 0.61 2.57 37.44 31.56
CV% 29.9  30.3 9.1 5.6 38.4 40.1 34.4 19.9 37.9 57.2 33.6 15.7

F 144.6"" 7.9"" 98.2"" 249.8"" 29.8"" 21.1°"

PF— A T# planted forest; NF— B A%k Natural forest. * *» BRERIK 1% BFE/KF, * * means the difference is significant at the 1% level.
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Table 3 Statistical description of soil nutrients in profile of planted forest land

bt £ 3 HE (cm) HAEH(n) B/ME BKME  FHE . V%
Soil nutrient Depth Samples Min. Max. Mean

2% TN (g/ke) 20 4 0.460 0.599 0.530 A  0.079 14.9
40 4 0.274 0.323 0.298B  0.026 8.8

60 4 0.196 0.259 0.228B  0.030 13.4

2% TP (g/kg) 20 4 0.452 0.628 0.563A  0.077 13.6
40 4 0.450 0.610 0.537B  0.066 12.3

60 4 0.450 0.620 0.538B  0.070 13.0

AHHLE OM(g/kg) 20 4 7.635 12.600 9.865 A  2.298 23.3
40 4 4.366 5.461 4.932B  0.449 9.1

60 4 3.280 4.770 3.735B  0.695 18.6

WE A AN (mg/kg) 20 4 31.300 46.780 39.037 A  6.415 16.4
40 4 17.500  37.420 22.648B  9.854 13.5

60 4 10.430  23.910 16.073B  5.845 36.4

B AP (mg/kg) 20 4 1.340 1.850 1.597 A  0.237 14.9
40 4 0.650 0.800 0.739B  0.063 8.5

60 4 0.560 0.990 0.727B  0.191 26.2

HEHH AK(mg/kg) 20 4 90.200 150.100 112.863 A  28.730 25.5
40 4 55.800  69.200 61.525B  5.867 9.5

60 4 52.350 68.350 57.867B  9.083 15.7

: FRFEBRAZEZFIE 1% BFK¥ . Different letters means significant at 1% level.

2.3 HREEFHIRFSHERE

BB X SR 2, M IE w3 a3
RLKAFRG AR R BT R RE T B3 AL 3K
MAMEEFRUR RN RG, EHERML. FA
PL1RA B2 RAPHE,3RATHE; KA1
R, 2 R HE; BB 1 RAREE,2 R
AU, REXNEFREETFS5FRFZEHFTHRKS
W(F4), ERREBATFHRLZEMHEXERIEE
BEKY, BEANBKEE, BRJEE HEAESAL
Pt SRS B 2 RAER KR, BB R T R A
WA, LRSS BMEMK. ARFIERKRT
B3, AL S & LR EBIEMXXE, B
THERFEFIEBRT LS WEFRFEBRTRE
BEERTERBEX, THAMM L RERME L

fi%z, B TR &E AT RHBRMEY H
WFES . BASK D &MERIT, W KS REFTR
g3, Iz 3 AN T4, BB B S R SR AR A
KR, A FLEREIRR
2.4 FEAFBERLIMFES IS

TR RAARE KN Y RER, L HFRSR
REIFIR E B W E ARARAE KB RT R, T
MR K R % w + AP 5 3R A RO, =
FHERHE BN N, AREHEBATTH B
PMATHTBERIOECBPEEEENREER
X, RFFAEBARE T R 3~10 F4h#A. 10~
20 4E R Ak \20 ~ 30 4FE RYLBK DA R AE K 30 ~43
AR R, R B T R AR K ot 7R At R B
FEVER . ME 1 AT I, BEF A AR FR A 38 im , A Tk



44

EWEFRSERZ®R

10 %

AR AR R R MR S B m, B
TENMNEYH, 2R FNERNHEANENESR
 MERFENELT 10 FRE BEFHM, 2B
HABEBURSHENEENKFE. B TEBRAER

EYEFHERMBE, BN L EFLHBNER
RN, XEBLHLBAERBRTRIERRT
ENETRELEFHEES,

#4 FEETFELIMFLAMHEXRY

Table 4 Coefficient of environmental factors and soil nutrients

T WFS R (m) WEEC) AL i wE

Soil nutrient Altitude Gradient Position Aspect Landform
2% TN (g/kg) -0.3081 -0.0412 0.3437 -0.0230 0.2749
£ B TP(g/kg) -0.1698 -0.0056 0.0106 0.2805 -0.0201
AHHLE OM(g/kg) -0.2978 -0.0429 0.3167 -0.0396 0.3320
WAA AN (mg/kg) -0.2710 0.0840 0.2963 -0.0418 0.2257
HEZB AP (mg/kg) -0.0320 ~-0.0740 -0.0102 -0.1129 0.1382
HE 4 AK (mg/ke) -0.2599 0.2171 0.1023 0.1804 0.0807

n=29, 19,05 =0.367
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Fig. 1 Soil nutrient dynamic in planted tree land during different land use years
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Fig. 2 Soil nutrient index dynamic in planted

tree land during different land use years
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