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Effects of land use type on spatiotemporal distribution of soil nutrients in Dianchi watershed,
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Abstract: Surface soil samples were monthly collected from six land use types (abandoned green-
house field, forest land, sloped farmland, table land, flat vegetable land and greenhouse field) in
Dianchi watershed of Yunnan to determine the soil pH and the contents of soil organic matter
(OM) , total nitrogen (TN) , and total phosphorus (TP) , aimed to understand the effects of differ-
ent land use types on the spatiotemporal distribution of the soil nutrients. The soil pH, SOM, TN
and TP, contents, and soil C/N differed significantly with soil land use types. The soil pH was in
the order of abandoned greenhouse field > flat vegetable land > greenhouse field > table land >
sloped farmland > forest land; the OM content was in the sequence of abandoned greenhouse field >
flat vegetable land > greenhouse field > sloped farmland > forest land > table land ; the TN content
was in the order of greenhouse field > flat vegetable land > abandoned greenhouse field > sloped
farmland > table land > forest land; the TP content was in the order of flat vegetable field > green-
house field > abandoned greenhouse field > sloped farmland > table land > forest land; and the
C/N ratio was in the sequence of forest land > sloped farmland > flat vegetable plot > table land >
abandonedgreenhouse field > greenhouse field. The OM, TN and TP contents were affected by ferti-
lization, irrigation, field cultivation and season. All the test parameters had the highest values in
rainy season, which could be related to the local top-dressing habits. There were significant positive
correlations among the TN, TP and OM under all the land use types. In greenhouse field and
abandoned greenhouse field, due to the severe human disturbances, the soil pH and OM, TN and
TP contents were obviously higher than those in forestland and table land.

Key words: land use; soil nutrient; Dianchi watershed of Yunnan.
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Fig.1 Distribution of soil samples in Dianchi watershed.
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Table 1 Soil nutrient content under different land use types in the study area

F A 7= FEAEL AERR FFIEE pH AL BA C/N Py
Land use type Number Years Characteristic value OM TN Total P
of sample (g-kg")  (g-kg") (g-kg™")
JEFERMIX 10 >2 FHIE Average 7.58a 35.87a 1.92b 11. 00b 1.63¢
ﬁfj‘;d““ed green L Range 4.92~8.45 4.49~82.46 0.47~4.27 2.43~53.10 0.28 ~3.14
SD 0.17 3.61 0.16 3.66 0.14
CV (%) 2.3 10.1 8.4 33.3 8.4
M, 30 >3 SEIIME Average 5. 46¢ 28.25b L. 1lc 16. 64a 0.99¢
Forest land YL Range 4.16 ~8.31 5.80~120.56 0.12~4.18 5.60~89.01 0.15~13.17
SD 0.14 3.37 0.11 4.88 0.49
CV (%) 2.6 12.9 10.3 29.3 49.2
ekt 25 >4 FH{E Average 5.59¢ 28. 85h 1.38¢ 12. 87b 1. 24¢
Sloped farmland L Range 4.11 ~8.25 10.34 ~73.45 0.24~3.36 5.03~78.99 0.28 ~8.20
SD 0.13 1.3 0. 07 4. 64 0.27
CV (%) 2.4 4.5 4.9 36. 1 21.6
Bt 11 >3 SEIMH Average 5.63¢ 24.52b 1. 32¢ 11.36b 1. l4¢
Table land L Range 4.22~7.82 4.95~51.80 0.22~2.77 2.57~38.24 0.25~5.06
SD 0.13 1. 64 0.09 2.55 0.3
CV (%) 2.3 6.7 7.0 22.4 26.6
SIS 20 >2 FHIME Average 6.81b 35. 60a 1.92b 11.49b 2.59a
Flat vegetable plot JLH Range 4.29~8.40 13.89 ~83.64 0.35~4.09 5.02~42.39 0.49~11.16
SD 0.15 1.35 0.1 3.38 0.49
CV (%) 2.2 3.8 5.4 29.4 19.1
Bt I 24 >2 FIMH Average 6.73b 35.20a 2.18a 9.82b 1.92b
Greenhouse J5Fl Range 3.76 ~8.02 15.41 ~60.31 0.61 ~3.95 4.33~32.77 0.34~5.96
SD 0.28 0.89 0. 07 1.7 0.13
CV (%) 4.2 2.5 3.4 17.3 6.8

[RIZA [A]/ING B e /s A ) A 1) F 2 A ] 2% 5% 1 3% (P<0. 05) Different small letters in the same column indicated significant difference among
different land use types at 0. 05 level.
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Fig.2 Temporal variation of soil pH, OM, TN and TP in Dian-
chi watershed (mean=SD).

I &3 KMIX Abandoned greenhouse; II . #iHi Forest land; I . 3 #F
b Sloped farmland; IV : 5 3 Table land; V ;312 H Flat vegetable
plot; VI L& KM Greenhouse. F[E] The same below.
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Fig.3 Temporal variation of soil C/N in Dianchi watershed
(mean=SD).

*2 HREIFEpH FEIR.EEMEBZ HHHEXRY
Table 2 Correlation coefficients between soil pH, OM, TN
and TP in the study area

pH AN AR pey
SOM TN TP
pH 1 0.51"" 0.76 " * 0.58**
HHLET OM 1 0.43** 0.50**
SAE TN 1 0.52""
S TP 1
* % P<0.01.

2.3 LIEFRS R PR AR DR S A
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