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Tibetan Plateau alpine meadow soil properties and
enzyme activity in response to fertilization
gradients in different seasons
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Abstract: Different fertilization gradients affect to the soil total nutrient,available nutrients,pH, water content,organ-
ic carbon and soil urease activity in alpine meadow in Maqu area were studied. To reveal the alpine meadow soil nutri-
ent and enzyme activity in response to fertilization gradients. The results were as follows: (1) With the increase of fer-
tilization gradients,soil pH tended to reduce obviously, fertilizing caused soil acidification in grassland ecosystem, total
phosphorus and rapid available phosphorus increased obviously as the increase of fertilization gradients; (2)Soil total
nitrogen,organic carbon and urease activity changed as a single peak curve as the increase of fertilization gradients. It
was higher in the fertilizer gradients of 30 or 60 g * m™,and the soil resources gradually reduced in the fertilizer gradi-
ent of 90 g » m”; (3)Seasonal variation had a certain influence on soil nutrients, total nitrogen and total phosphorus
content were higher in September, The available nitrogen content was generally lower in September,available phos-

phorus was lower in May; (4) The influence of fertilizer application on soil nutrients was not simple linear positive
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correlation. The fertilization gradients of 30—60 g * m™ could be used as the best fertilizer levels in alpine meadow.

Soil organic carbon and urease activity could be used as the important indicators to measuring soil fertilizer and soil

quality in fertilization gradients. High rate of fertilization (=90 g * m™) can be regarded as the threshold to effect the

structure and function in alpine meadow,soil nutrient and soil enzyme activity.
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Effect of fertilization and season on soil moisture, pH and organic carbon

Tso Tyo Tz

Table 1

- HOT A HE B B .

Soil properties Sampling time ‘
FKE (M) 5 H May 35.08(0.04)aA
Soil moisture 7 A July 36.03(0.01)aA
9 A Sep 28.50(0.01)bA
pH 5 A May 6.96(0.12)aB
7 H July 6.79(0.03)aB
9 H Sep 7.23(0.02)aA
FHHLKR (g ke®) 5 A May 42.83(1.44)aA
Soil organic carbon 7 A July 40.78(2.69)aA
9 Sep 39.16(1.41)bA

36.60(0.01)aA
36.96(0.01)aA
30.93(0.01)abB
6.80(0.21)aA
6.72(0.05)aA
7.08(0.07)aA
43.33(0.88)aA
43.33(0.9D)aA
40.70(0.76)abA

35.14(0.01)aAB
36.74(0.01)aA
33.39€0.01)aB
6.68(0.20)aA
6.53(0.12)abA
6.68(0.16)bA
45.52(1.88)aA
42.62(1.10)aA
45.65(1.29)aA

36.38(0.02)aA
35.75(0.01)aA
33.32(0.02)aA
6.68(0.21)aA
6.61(0.09)abA
6.53(0.21)bA
42.56(0.71)aA
42.04(0.88)aA
41.31(2.70)abA

36.96(0.01)aA
36.80(0.01)aA
33.98(0.01)aB
6.93(0.03)aA
6.36(0.2)bB
6.32(0.12)bB
40.74(1.2DaA
42.52(1.43)aA
45.11(1.51)aA
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[f] 453 18] 22 5 & 3% (P<<0.05) . F[.,

Note: Values are means® SE. Different lowercase letters within the same row indicate significant differences at 0.05 level among different fertilization gradients.

Different capital letters within the same line indicate significant differences at 0.05 level among different seasonal Changes. The same below.
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Table 2 Effect of fertilization and season on soil total nitrogen and total phosphorus

75 1) ) 7. Y \

S s Sanaiteg ome T T T T T
2R (g- kgD 5 A May 4.31€0.39)aA 4.32(0.15)aB 4.35(0.15)aB 4.11€0.25)aA 4.18(0.17)aA
Total nitrogen 7 A July 1.2900.27)aA 1.5000.12)aAB 1.55(0.16)aB 1.12€0.06)aA 1.35(0.18)aA
9 A Sep 4.59(0.28)bA 4.84(0.13)abA 5.32(0.23)aA 4.7900.28)abA  4.66(0.25)abA
LW (g kgh) 5 A May 0.85(0.05)cA 1.15(0.06)bA 1.32€0.05)bB 1.60€0.10)aA 1.67(0.08)aB
Total phosphorus 7 A July 0.88(0.03)dA 1.32€0.07)cA 1.51€0.06)bAB 1.63€0.03)bA 1.96(0.07)aAB
9 A Sep 0.96(0.05)dA 1.31(0.03)cA 1.68(0.08)bA 1.81(0.12)abA 2.07(0.16)aA

&3 A[E)HE AR AR BE A0 2 T 2 4L Xof 45 5 s S R 33 00 O

Table 3 Effect of fertilization and season on soil available nitrogen and available phosphorus
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Soil properties Sampling time To Tso Tao Tao Tizo
AR (mg -+ kgD 5 A May 19.23(1.51)cB 24.68(2.46)bcB  24.54(2.67)bcB 32.35(7.56)bB 53.65(3.20)aA
Available nitrogen 7 A July 36.02(2.28)cA 43.96(1.93)bA 51.65(1.91)aA 54.76(1.75)aA 56.71(2.25)aA

9 1 Sep 16.70(2.36)bB 19.39€0.55)bB  25.10(2.58)abB  31.68(4.17)aB 29.97(3.29)aB
HEHE (mg » kgD 5 H May 5.4(1.51)eA 94.0(4.30)dB 213.0(31.05)cA  289.0(30.72)bB  430.0(20.92)aB
Available phosphorus 7 A July 5.38(1.11)eA 126.0(32.3)dAB  266.0(23.31)cA  398.0(31.3)bAB  553.0(49.66)aA
9 A Sep 1.53(0.45)eA 168.0(16.93)dA  307.0(41.200cA  451.0(45.40)bA  586.0(33.74)aA
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Table 4 Effect of fertilization and season on urease activities
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Soil properties Sampling time To Tso Too Too Thao
il Urease 5 H May 14.40(0.43)abB 22.08(2.40)aA 21.24(2.15)aA 20.22(3.50)abA 12.60(3.77)bA
(pg+ g’ 24hH) 7 H July 15.57(0.09)aA 21.06(3.27)aA 19.38(2.82)aA 18.06(2.73)aA 16.68(3.61)aA
9 H Sep 11.52(0.26)bC 21.30(1.58)aA 18.78(2.67)aA 19.44(3.22)aA 15.66(3.0)abA
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Table 5 correlation analysis of soil enzyme activity with soil physical-chemical characteristics
A TS KR H LRIk ae s LSRG Y & BUR F i A
Ttems Soil moisture p Soil organic carbon Total nitrogen Total phosphorus Available nitrogen Available phosphorus
% Urease 0.134 0.332 % * -0.075 0.205 * 0.106 -0.096 -0.063

. % % P<C0.01., * P<C0.05,
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Note: * % and * indicate significant relationship at 0.01 and 0.05 level.respectively.
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