B EHESERER 2005,11(6): 724 - 730

Plant Nutrition and Fertilizer Science

4 B XGBR B - R AR R AT

BOED?, BAR, ARE, F 8
(1 o BB B AR S, B LR MR B K% K+ AR S BFAET , P 452 712100; 2 o EDRH¥ BERR 546 B8 JL IR 100039)

WE . R 902 R S e B B - P B R TR B S R IX A R IR 4E BRGE B O Rl S RUT R R B,
P T IERS REFREHT TR, N AEER T EN L ERDSERFTTHR. LSREV, FAMEY
HKHR L FEHSREHFEESAER, DEERLEMOAEIR. 2 NAH N MR KHERER; 2P
B P M RMIRA, RABHERKN LEARIIRAATRARFEEES X, BRI, Z BRI
B, AN SEEE MESERRERE AR TR, MESERERE S K& EAESIREX L
WHRAWMRE, B LERP R DRGSR, L EFANTRERKR; MEEBEKENREREHRE,
HEREDESHE, T BUBESRET HUEER S T RAESERHKES AR 20 FEARIARER
A, BLBWEFEERE FTRBFENZL,

X@E: BT OB BEi; 1R S; FREE; TRAY

RS EE; S158.3 IREERIRAD: A XEHS: 1008-505X(2005)06-0724-07

Heterogeneity of soil nutrients of cropland returning to forest
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Abstract: Typical cropland returning to forest with different fixed number of years under different vegetation types in
Yan’an, Ansai and Wugi on the loess hilly region were selected as experimental sites to study the heterogeneity of soil
nutrient . Soil samples were collected using S shape method and analyzed using soil nutrient systematic approach. Seil nu-
trient variability was studied with traditional statistics method . The results showed that soil nutrient content manifested re-
markable variability under different vegetation types. Soil organic matter, total N, available N and available K had a rela-
tively greater variability, which were mainly attributed to the former agricultural fertilization system. However, total P and
available P had a smaller variability. Except total P and available P, the content and variability of soil nutrients with dif-
ferent fixed number of years returning cropland to forest showed remarkable discrepancy. In the beginning of cropland re-
tumning to forest, the content and variability of soil organic matter, total N, available N and available K were higher
caused by tillage and fertilization. Vegetation index showed an ascending tendency with a great variability. Thereafter,
soil nutrients took on a declining process in company with the quit of cultivation and fertilization and the consumption of
soil nutrients by vegetation restoration. Soil nutrients had a great variability as well. Along with further progress of vege-
tation restoration and continue of community succession, litter fall of vegetation successively increased and soil progressive
developed too. Both vegetation index and soil nutrients showed an increasing tendency and got stable state around 20
years of cropland retumning to forest. However, soil development lagged behind change of vegetatiop characteristics.
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Table 1 Results of soil nutrients for descriptive statistics and K-S test

ot £i0 FHE Gk PR H®E TREAK B/ME BAMHE K-S1{H
Soil nutrients Mean Median SD Range Ccv Min Max K-S value

YLK OM(g/kg) 5.865 5.323 2.358 14.61 0.402 2.056 16.67 0.001"
AHHLE om* 1.703 1.672 0.357 2.093 0.210 0.721 1.864  0.084
4 N Total N (g/kg) 0.368 0.342 0.142 5.852 0.385 0.152 0.913  0.110
4 P Total P (mg/kg) 0.531 0.528 0.039 0.232 0.074 0.428 0.660  0.981
A# N Avail. N (mg/kg) 22.63 20.94 9.827 59.89 0.434 10.23 67.12 0.050
WHL P Avail. P (mg/kg) 0.648 0.587 0.263 1.534 0.406 0.272 1.806  0.009*
B P Avail. P* -0.502 -0.534 0.357 1.894 -0.711  -1.303 0.591  0.405
R K Avail. K (mg/kg) 49.92 - 47.53 18.56 98.61 0.372 23.93 122.5 0.208

*R#FEa=0.05 WAKFE,EERTH; # MBEBHRIGHEGFR; * is no-normal distribution at a=0.05 level; # represents the
result of log conversion; SD = ¥R #E# Standard deviation; CV = 2 5 R Coefficient of variation, T [F] Same as follows,
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Table 2 Paired sample test about soil nutrients content in different vegetation style area

ot £ it %o L Foxt P fRAEE AR 95% B {5 X 8] T{H BEKE

Soil nutrients Paired sites Paired mean SD MSE 95% Confidences T - Value SL
AHHLE oM L YA/ HE AS 0.388 0.398 0.123 0.2029 ~—0.5723" 4.675 0.000"
A LB oM L YA/ RIE WQ) 0.226 0.337 0.102 0.0501 ~—0.4020" 2.852 0.006"
HHLIE OM FEA/RIE WQ -0.162 0.308 0.090 -0.3112 — -0.0118" 2.520 0.014"
2% TN R YA/ RFE AS 0.362 0.657 0.405 0.0274 —0.6971" 2.064 0.047"
2% TN EE YA/ RIE WQ 0.291 0.683 0.452  -0.0783 —0.6611 1.659 0.107
2% TN FE AS/RIE WQ 0.071 0.102 0.009 -0.1189 — -0.0229" 3.355 0.001"
2B TP EE YA/RE AS 0.005 0.044 0.002  -0.0191 ~0.0280 0.443 0.659
2P TP R YA/RIE WQ 0.012 0.034 0.001  -0.0063 —0.0304 0.957 0.342
2B TP B AS/RIE WQ 0.008 0.038 0.002 -0.0116 —0.0268 1.447 0.154
ABAE AN ER YA/RE AS 10.362 10.99 95.73 5.2127 ~—15.5128" 4.106 0.000*
FHAE AN TEE YA/ RIE WO 8.974 11.06 103.4 3.3807 —14.5673" 3.489 0.001"
HHHE AN BRI AS/ R WO -1.389 6.465 41.81 - 4.6254 —1.8480 0.977 0.332
HBE AP FEF YA/ HFE AS 0.023 0.237 0.057  -0.1024 —0.1482 0.439 0.662
BB AP R YA/ R WQ 0.027 0.266 0.071  -0.1204 —0.1734 0.429 0.670
B AP WHE AS/ R WO 0.004 0.284 0.081 -0.1392 —0.1464 0.056 0.956
HMA AK R YA/ HFE AS 13.63 19.64 344.9 3.8502 ~—23.4010" 2.936 0.005"
B AK L YA/ R WQ 19.66 20.87 343.3 9.4710 —29.8508 * 4.228 0.000"
HRHA AK B AS/RIE WQ 6.035 14.10 192.0 -0.9005 —12.9711" 2.003 0.049"

% P <0.05 (¢ K% ¢ Test) ; MSE = Mean standard error, SL = Significance level, OM = Organic matter, TN = Total nitrogen, TP = Total phosphorus,
AN = Available nitrogen, AP = Available phosphorus, AK = Available potassium, YA = Yan’ an, AS = Ansai, WQ = Wugi; T i} Same as follows.
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Table 3 Results of soil nutrients for descriptive statistics in different vegetation style area

BEAH R SS  BEASRRIE SC OM(g/kg) * TN(g/kg) TP(mg/kg)  AN(mg/kg)  AP(mg/kg)  AK(mg/kg)

EE FEA B SA 32 32 32 32 32 32
Yan’ an Y- #){H Mean 6.106 0.404 0.537 29.68 0.665 61.76
F/ME Min 4.055 0.271 0.428 16.47 0.272 24.88
B RMH Max 9.679 0.913 0.614 67.12 1.085 122.5
TREABCY 0.514 0.284 0.077 0.446 0.301 0.378

ZER BEAH SA 46 46 46 46 46 46
Ansai -3 {E Mean 4,654 0.291 0.532 19.32 0.642 48.14
£ /ME Min 2.054 0.152 0.450 10.23 0.313 24.81
B K{E Max 9.207 0.591 0.660 39.02 1.376 82.51
ERERCV 0.460 0.322 0.088 0.331 0.406 0.299

R A H SA 38 38 38 38 38 38
Wugi Z-33{H Mean 5.635 0.362 0.525 20.71 0.639 42.10
#/IME Min 3.819 0.239 0.467 13.22 0.300 23.93
B K{E Max 9.488 0.624 0.574 35.54 1.806 81.27
ERARE CV 0.480 0.272 0.047 0.317 0.489 0.313

1k (Note) : SS = Sample sites, SC = Sample characteristic, SA = Sample amount, F Al Same as follows.
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Table 4 The statistics for soil physical and chemical in different period of cropland to forest {PCF)
B8k et Br PCF SEIH4FME SC OM(g/kg)  TN(g/kg) TP(g/kg)  AN(mg/kg) AP(mg/kg) AK(mg/kg)
0 ~5yr HEAH SA 26 26 26 26 26 26
(¥EH. {8 Mean 5.193 0.330 0.518 20.11 0.696 40.27
HMERENE) £ /ME Min 2.344 0.179 0.463 10.75 0.327 23.93
B A{H Max 7.059 0.913 0.593 64.65 1.154 79.95
TREAMCV 0.510 0.448 0.060 0.504 0.372 0.480
5 ~10yr A% SA 13 13 13 13 13 13
(UKRTEE, #4718 Mean 4.286 0.279 0.538 15.88 0.688 38.75
BHERERNE) #/ME Min 2.056 0.165 0.496 10.23 0.385 24.80
B K{E Max 5.616 0.452 0.586 23.73 1.342 58.96
EREAK CV 0.218 0.280 0.052 0.264 0.459 0.255
10 —15yr BEAH SA 11 11 11 11 11 11
(RABRATHE KI5 {8 Mean 4.559 0.277 0.532 17.315 0.542 47.46
HERBERIE) B /MA Min 2.834 0.170 0.482 12.76 0.437 33.46
% K1H Max 5.845 0.358 0.564 23.16 0.775 66.79
ERERECV 0.162 0.195 0.063 0.186 0.210 0.221
15 ~20yr B AR SA 14 14 14 14 14 14
(IR EH, #4{E Mean 6.615 0.429 0.535 24.54 0.531 51.87
HEERENE) £ /ME Min 4.175 0.216 0.477 12.93 0.313 28.94
B KfE Max 9.502 0.624 0.620 28.91 0.622 68.02
ERAR¥PCV 0.252 0.275 0.076 0.256 0.218 0.261
20 ~25yr RS SA 17 17 17 17 17 17
(LB $HE, {8 Mean 6.955 0.750 0.531 27.32 0.672 60.64
KETFERE) £ /MH Min 4.116 0.240 0.428. 14.08 0.347 34.35
B KAE Max 9.850 0.614 0.660 39.02 1.177 70.93
TREBCV 0.356 1.820 0.113 0.455 0.370 0.308

¥ (Note) : 5 EH Artemisia scoparia , U Leymus scalinus , ¥ =¥ Stipa bungeana, EHF# Artemisia gmelinii , 5 £ 5 Bothriochloa ischaemun , X

&3 Stipa grandis.
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Fig.1 Trend grams of vegetation index and soil nutrient in loess hilly region
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