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Analysis of soil nutrient characteristics under typical land
uses in north-eastern Ulan Buh Desert

HUANG Ya-ru, MA Ying-bin, HAO Yu-guang, XIN Zhi-ming, XU Jun,
DONG Xue, LIU Yu-ting, ZHAO Ying-min
( Experimental Center of Desert Foresiry, CAF, Dengkouw, Inner Mongolia 015200
Inner Mongolia Dengkou Desert Ecosystem National Observation Research Station, Denghkou, Inner Mongolia 015200)

Abstract: The objective of this study was to illustrate differences in soil nutrient characteristics under different
land uses in north-eastern Ulanbuh Desert. Soil nutrient characteristics were evaluated under three different types of
land uses. The results indicated that the total contents of organic matter, nitrogen, potassium, and phosphorus in
soil samples were 8.02+4.35, 0.34+0.14, 0.37+0.09 g - kg™', and 16.10+2.04 g - kg™', respectively while the
contents of available N, P, and K were 18.48+8.27, 3.76+0.89 mg - kg™, and 135.04+83.35 mg - kg™, respec-
tively. The soil pH was 8.8+0.20. Also, it is found that the land use type significantly affected soil organic matter,
total P, available N, available P, available K, and pH value but it did not significantly affect the total N and K ( P
<0.05). The contents of organic matter, total N, total K, total P, available N, available K, available P and pH
decreased with increasing soil depth. Based on a comprehensive evaluation of soil fertility, the three plots were
ranked from most to least fertile as desert shrub (0.443) >forest land (0.409) >farmland (0.312). The desert shrub
and forest land were evaluated as medium fertility while the farmland was classified as low in fertility. These results
suggested that desert shrub and forest land were more beneficial than farmland for maintaining soil fertility.

Keywords: nutrients characteristics; land use types; soil fertility; the Ulanbuh Desert
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Table 1  Characteristics of sample plots

LA LR FEYF
Land use types  Soil types Main plant species
. RL‘@‘.j: FOK 1 H %
Farmland Aeolian Zea mays L. |
armian sandy soil Helianthus annuus 1..
- ota Vb
Kb+ I el R
R Aeolian Populus gansuensis
Forest land ) d(“ 1 Haloxylon ammodendron (C. A. Mey.)
sandy sot Bunge  Hippophae rhamnoides 1..
JELRAE s R
P RL(’/" + Ceratoides latens (J. F. Gmel.)
Aeolian Reveal et Holmgren |
Desert shrub . .. .
sandy soil Artemisia ordosica |

Nitraria tangutorum Bobr.
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Table 2 Soil nutrient properties

R

#5348 4% Nutritional index .
Maximum value

/M

Minimum value

B

Average value

B

Standard deviation

CV/ %

4% Total nitrogen/ (g + kg™") 0.74
2=H§ Total phosphorus/ (g - kg™") 0.50
24 Total potassium/ (g - kg™") 19.60
i %L Available nitrogen/(mg « kg™') 38.00
HRWE Available phosphorus/ (mg + kg™!) 5.60
FERN Available potassium/ (mg + kg™!) 363.00
A LB Organic matter/ (g + kg™!) 17.60

pH fH pH value 9.2

0.15
0.27
11.30
7.00
2.00
9.00
2.26
8.5

0.34 0.14 41.18
0.37 0.09 24.32
16.10 2.04 12.67
18.48 8.27 44.75
3.76 0.89 23.67
135.04 83.35 61.72
8.02 4.35 54.24
8.8 0.20 2.27
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Table 3 The nutrient characteristics of soil under different land use types

F AT Land use types

7433845 Nutritional index HEHL Farmland

FiHb Forest land TV HE N Desert shrub

4% Total nitrogen/ (g + kg™') 0.33+0.13a
4= Total phosphorus/ (g « kg™") 0.44+0.09a
24 Total potassium/ (g « kg™") 16.70+1.88a

B AL Available nitrogen/ (mg + kg™") 12.89+1.42¢
AW Available phosphorus/ (mg « kg™') 4.27+0.68a
HEH Available potassium/(mg « kg™) 182.00+93.38a

A ML Organic matter/ (g - kg™') 6.11£1.03b
pH & pH value 8.70+0.15b

0.33+£0.04a 0.36+0.20a
0.37+0.06b 0.29+0.02¢
16.51+1.06a 15.17+2.55a
19.75+3.52b 22.80+11.81a
4.05£0.36a 2.96+0.90b
91.80£52.62¢ 131.33+£72.07b
6.42+£3.55b 11.53+4.96a
8.75+0.02b 9.10£0.06a

T R PR B R W AR 25 |, RTS8 PR 2R [ — R0 PR AR AN R R LB 25 57 f8 3% (P<0.05)

Note: values are in format of means +SD; different letters within same row indicate significant differences at 0.05 level among different plots.

®4 ARIHAMAAXNTARLIERELERSEL

Table 4 Soil nutrient variation of various soil depth

F43484R Nutritional index - JZ2URE Soil depth/cm #fith Farmland

M Forest land T Desert shrub

0~20 0.39+0.08¢ 0.52+0.04b 0.74+0.06a
20~40 0.36+0.07h 0.40£0.08a 0.34£0.07¢
BR/ (g k') 40~60 0.340.08a 0.35:0.05a 0.31£0.09
Total nitrogen 60~80 0.30+0.06a 0.23+0.06h 0.240.08b
80~ 100 0.28+0.03a 0.15+0.05b 0.170.05b
0~20 0.50+0.02a 0.47+0.03b 0.33+0.04¢
20~40 0.49+0.06a 0.40+0.05b 0.30+£0.03¢
&/ (g ke 40~60 0.46+0.07a 0.33+0.05b 0.28+0.03¢
Total phosphorus 60~ 80 0.49+0.07a 0.30+0.04b 0.29+0.02¢
80~ 100 0.27+0.02b 0.33+0.05a 0.27x0.02b
0~20 19.60+1.25a 17.35+1.36a 18.67+2.08a
20~40 17.40+1.22a 17.20+1.89a 16.33£2.21a
EACE kg R 40~60 17.20+2.54a 17.15+1.68a 16.10+2.31a
Total potassium 60~ 80 14.80+1.62h 16.30+1.75a 13.47+1.56¢
80~100 14.50+2.45a 14.53+2.06a 11.27£1.55h
0~20 15.11=1.24¢ 25.25+1.78b 38.001.49a
\ 20~40 14.00+2.49¢ 22.50+1.63b 35.00+2.56a
Wﬁ@”%‘(“mg" k') 40~60 12.00+2.85h 18.00+1.79a 17.00+2.37a
Available nitrogen 60~ 80 11.96+2.65b 16.50+1.54a 17.00£1.24a
80~ 100 11.37+1.76b 16.50+1.29a 7.00+0.58¢
0~20 5.57+0.33a 4.63+0.28b 4.50+0.55h
e } 20~40 4.20+0.34a 4.33£0.20a 3.40+0.95a
ARG/ (mg - kg™') 40~ 60 4.03+0.18a 3.75+0.33ab 2.60+0.89h
Available phosphorus 60~ 80 3.90+0.11a 3.80+0.31a 2.30+0.68h
80~ 100 3.63+0.29a 3.75+0.77a 2.00+0.22h
0~20 140.00+35.64¢ 362.50+12.69a 266.67+15.67b
o » 20~40 130.00+33.25¢ 182.50=11.34a 143.33+20.89h
JE'”&?F/ (“‘g"‘? ) 40~60 130.00+26.89a 130.00+15.44a 93.33+20.38b
Available potassium 60~ 80 50.00+6.74c¢ 117.50+12.65a 83.33+15.99b
80~ 100 9.00+2.48¢ 117.50+11.43a 70.00+13.52b
0~20 7.58+0.35¢ 11.90+0.07b 17.55%0.65a
20~40 7.12+0.08b 8.90+0.09b 13.490.64a
ﬁ*}lﬁﬁ/.(g tke™) 40~60 5.50+0.04b 5.53£0.07b 13.48+0.22a
Organic matter 60~80 5.3120.12b 3.49+0.05h 10.410.25a
80~ 100 5.06+0.22a 2.26+0.15b 2.71+0.21b
0~20 8.90+0.32a 8.70+0.21ab 9.10+0.06a
o f 20~40 8.63+0.28a 8.75+0.52b 9.10+0.19a
oH valuo 40~60 8.53+0.24a 8.78+0.06a 9.00+0.28a
60~80 8.57+0.19h 8.75+0.08b 9.10+0.15a
30~ 100 8.85+0.11a 8.75+0.19a 9.20+0.13a
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Table 5 Comprehensive assessment of soil fertility

under various land uses

ZANE
FHFHHFK LZFRE/em Integrated M
Land use types Soil depth assessment Mean
value
0~20 0.471
20~40 0.397
Fﬁlilifnd 40~60 0.324 0.312+0.122b
60~ 80 0.249
80~100 0.118
0~20 0.741
20~40 0.486
For?s(tﬂ{lland 40~60 0.342 0.409+0.190a
60~ 80 0.263
80~100 0.213
0~20 0.864
VRGN 20~40 0.546
Dg;éizﬁﬁ\b 40~60 0.392 0.443+0.255a
60~ 80 0.311
80~100 0.100
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