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Characteristics of Mineral Elements K, Ca, Mg in Degraded Grassland
and Enclosure Grassland on the North Bank of Qinghai Lake
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Abstract: Natural grassland degradation in drainage areas of Qinghai Lake is very serious. The mineral ele-
ments are essential nutritions for plant growth. To illuminate the dynamics of mineral elements in plants
with grassland degradation, sample materials were collected from degraded grassland and fence enclosed
grasslands on north banks of Qinghai Lake. Mineral elements (K, Caand Mg) of plants from different
types of both degraded and enclosed grassland are investigated through comparative analysis to reveal the
correlation between grassland degradation and mineral nutrition. Results show that the mineral contents of
plants and soil in degraded grassland are quite different from those in enclosed grassland. Compared with
the enclosed grassland, mineral elements in degraded grassland plants and soil have a trend to accumulate,
which is a result of grassland degradation. And then this accumulation accelerates grassland degradation.
Mineral element accumulation of degraded grassland plants is a “ Biological effects of starvation” and an “ e
mergency’ response for environmental variations.

Key words: Degraded grassland; Enclosed grassland; Mineral elements; K; Ca; Mg; Qinghai Lake
[3~ 5]

)

Lol

[1] [7.8]
[9]
[2]

: 201 -04-02; :201F0F11
(2007BA C30B04)
1966-), s s , Email: tcli@ nwipb. ac. cn; * Author for cor
P

respondence, E-mail: zhangdg@ gasu. edu. cn



3 : 753

(1ol ( (A chnatherum sp lendens)
, , ) ( ) 3
, [11] 1
)
[12,13] 3 km (1985 )
s , 98%, 30~ 40 cm;
[ 14]
,
R 30% ~ 35%, R 5% ~
10% , 35cm
)
, 1 km (1980 ) R
? R 70% ;
, 45% ,
20% ~ 25%,
, , 40~ 50 cm
(K, Ca, Mg, P) 2 km
, (1980 ) (Stipa purpurea)
’ s 55% ;
, , (Stellera chamaej asme)
) 30%
)
1.2
2009 9
, > ,
30
1 3
e o, ;
1.1 (0~ 10 cm) ,
( ) 3 I
1
Table 1 Geographic information of tested sample on the north bank of Qinghai Lake
/m
Sampling plots  Grassland type Arrangement of sample plot Sam pling sites Altitude
Degraded(grassland z uncontrolled grazing) N3717.845 , E100°14. 317 3301
Lan niw an T em perate steppe (1%0 ) N37 17. 946 , E100° 14. 359 3291
Endosed grassland (Enclosed in 1980)
Degraded(grassland z uncontrolled grazing) N37 14.925 , E100° 16. 300 3213
Naren Station - Tem perate steppe Enclosed ;rlagfgand ()Enclosed in 1980) N37 14.889, E100°16.264 3216
Degraded(grassland z passageway) N37 14.393 , E100° 13. 423 3205
H ebiantandi Swamp meadow (1585 ) N37 14.397 , E100°13. 411 3209

Enclosed grassland (uncontrolled grazing)




754 O ¥ ) 19

1.3 SPSS 17.0
, K, Ca, Mg,
; p ,
(100 ) . ;
., HCIOs HNOs3(V: V=1: 4 ,
K,Ca,Mg
P 2
TAS-986 (
) 721 ( 2.1
)
1.4 2~ 4
2
Table 2 Contents of mineral clements in typical plants of Hebiantandi on the north bank of Qinghai Lake  mg* kg™
K Ca Mg p

Species name
Degraded Enclosed Degraded Enclosed Degraded Enclosed Degraded Enclosed

Carrx qinghatensis Y. C. 3702 4005 2084 1677 2799 2045 81.22 122.3
Blysmus sinocomp ressus 3632 3874 1834 1810 2039 1712 101. 1 104. 4
Puccinellia tenuif lora 2969 3774 2092 1378 1735 1606 43.37 69.39
Potetilla chinensis 3566 4005 2359 2449 2759 3061 69. 41 97.13

s

Note: All data are mean, the same as below

3
Table3 Contents of mineral elements in typical plants of Naren station on the north bank of Qinghai Lake mg* kg !
K Ca Mg p
Species name
Degraded Enclosed Degraded Enclosed Degraded Enclosed Degraded Enclosed
Achnatherum sp lendens 2646 2369 1867 1760 1226 1308 24.05 20.79
Leymus secalinus 2882 3235 2291 2300 2562 2463 87.73 77.71
Puccinellia tenuif lora 2656 2848 1930 2002 1756 1951 153.3 173.0
T hermopsis lanceoiata 2518 3071 2041 2502 3088 3296 115.8 89. 00
L agotis brachy stachy a 2699 2598 2198 2136 3018 2854 164.0 121. 1
Iris lactea var. chinensis 2763 3055 2245 2334 2795 1863 50. 19 61.68
Potetilla chinensis 2770 2571 2147 2345 2749 2573 196. 1 190.0
4
Table 4 Contents of mineral elements in typical plants of Lanniwan on the north bank of Qinghai Lake mg* kg !
K Ca Mg P
Species name
Degraded Enclosed Degraded Enclosed Degraded Enclosed Degraded Enclosed
Leymus secalinus 3671 3738 2153 1968 2319 1526 198.2 137.6
Astragalus polycladus 3292 3679 2315 2370 2397 2450 140. 3 155.6
T hermopsis lanceoiata 3492 2885 2418 2368 3411 2874 182. 1 96. 54
Stellera chamaejasme 3719 3124 2383 2296 2829 2224 61.39 65.71

, 37.5%,50. 0%  62. 5%,

2
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Table 5 Statistical characteristics of increasing element contents in plants of different degraded

5

grassland compared to enclosed grassland on the north bank of Qinghai Lake

%

Sampling plots K Ca Mg P Rate of increase
Lanniwan(n= 4) 50.0 75.0 75.0 50.0 625
Naren Station(n= 7) 42.9 28.6 57.1 71.4 50.0
Hebiantandi( n= 4) 0 75.0 75.0 0 37.5
Rate of increase 33.3 53.3 66.7 46.7 50.0
in 1)
Note: n: the number of plant species collected from various functional groups, the same as below
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Table 6 Contents of mineral elements in the plant functional groups
of Hebiantandi on the north bank of Qinghai lake M=ES/mge kg '
Plant functional groups K Ca Mg P
Degraded grassland(n= 2) 26831405.2 2086%9. 192 1593%200. 8 29.68%19.37
Gramin eae Enclosed grassland(n= 5) 3514%350.8 1008 £476. 7 1263£561. 4 75.88131.43
Degraded grassland(n= 2) 3667%49. 50 1959%176.8 2419%537.4 91.16£14. 06
Cyperaceae Enclosed grassland(n= 3) 3418%311.6 2119%221.5 2898+263. 6 145.7%+77.38
Degraded grassland(n= 1) 3614 2301 2809 120.3
Leguminosae Enclosed grassland(n= 1) 3750 2497 3427 110.0
Degraded grassland(n= 1) 4236 2320 3985 123.6
Compositae Enclosed grassland(n= 1) 3212+1262 1853£200. 4 1851£173.0 82.99%53. 34
Degraded grassland(n= 1) 3566 2359 2759 69. 41
Rosaceae Enclosed grassland(n= 1) 4005 2449 3061 97.13
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Table 7 Contents of mineral elements in the plant functional groups
of Naren station on the north bank of Qinghai lake M=ES/mg* kg '
Plant functional groups K Ca Mg P
Degraded grassland(n= 3) 2728%133.5 2029£228.8 1848 +672.7 88.36164. 63
Gramin eae Enclosed grassland(n= 5) 26071+421.3 2071£204. 4 1889£450. 6 67. 11£66.02
Degraded grassland(n= 1) 2518 2041 3088 115.8
Legum inosae Enclosed grassland(n= 2) 3015£79. 90 2461%58. 69 3181£163.3 135.8166. 19
Degraded grassland(n= 1) 2526 2209 3430 142.9
Compositae Enclosed grassland(n= 1) 2402 2264 2326 124.1
Degraded grassland(n= 1) 2770 2147 2749 196. 1
Rosaceae Enclosed grassland(n= 1) 2571 2345 2573 190.0
Degraded grassland(n= 1) 2699 2198 3018 164.0
Scrophulariaceae Enclosed grassland(n= 2) 2831%328.8 2142%7.778 2495%507.7 140.2%27. 01
Degraded grassland(n= 1) 2763 2245 2795 50. 19
Iridaceae Enclosed grassland(n= 1) 3055 2334 1863 61.68
8
Table 8 Contents of mineral elements in the plant functional groups
of Lanniwan on the north bank of Qinghai lake M=£S/mg* kg !
Plant functional groups K Ca Mg P
Degraded grassland(n= 2) 3156£729.0 2250%136.5 1937£540.2 109.2%125.9
Gramineae Enclosed grassland(n= 7) 3387%351.7 2140%145.6 1593£135.9 103. 6+46. 87
Degraded grassland(n= 2) 3392+141. 4 2367%72. 83 204t717.0 161.2%29. 56
Legum inosae Enclosed grassland(n= 3) 3070£540. 4 23361£56. 59 2593+243.7 123.9%29.77
Degraded grassland(n= 1) 3058 2268 2772 152.2
Compositae Enclosed grassland(n= 3) 2765%329.2 2074%43. 86 1974%£36. 12 134.4%69. 15
Degraded grassland(n= 1) 2671 1855 2557 45. 86
Rosaceae Enclosed grassland(n= 1) 3391 2409 2481 159.5
Degraded grassland(n= 1) 3719 2383 2829 61.39
Thymelaeaceae Enclosed grassland(n= 1) 3124 2296 2224 65.71
9
Table 9 Statistical characteristics of increasing element contents in the plant functional groups of
different degraded grassland compared to enclosed grassland on the north bank of Qinghai Lake %

Sampling plots K Ca Mg P Rate of increase

Lanniwan(n= 4) 60.0 66.7 100. 0 60.0 75.0

Naren Station(n= 7) 50.0 16.7 66.7 66.7 50.0

Hebiantandi( n= 4) 40.0 40.0 40.0 40.0 40.0

Rate of increase 50.0 43.8 68. 8 56.3 54.7

2.3 , 10
10
Table 10 Contents of mineral elements in grassland vegetations of
tested sample on the north bank of Qinghai lake M=ES/mg* kg !
Sampling plots K Ca Mg P

Degraded grassland(n= 8) 348315578 2191%203.0 2553+£797.7 86. 17£41.71
H ebiantandi Enclosed grassland(n= 18) 3525+538.8 1762£598. 1 2199+884. 6 97.89146.94
Degraded grassland(n= 9) 2714%150. 1 21261+146.9 26571725. 4 118.7%55.54
Naren Station Enclosed grassland(n= 14) 2756£326.0 2236+204.3 23151613.9 107.7%58.94
Degraded grassland(n= 11) 3236%375.3 2285%+167.9 28181673. 8 125.4%67.05
Lanniw an Enclosed grassland(n= 17) 3101+453.6 2210%£159.5 1974£418.6 112.5%49.61
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Table 11 Statistical characteristics of elements changes in vegetation of different
types degraded and enclosed grassland on north bank of Qinghai Lake %
Sampling plots K Ca Mg P Rate of increase
Lanniwan(n= 26) + + + 100.0
Naren Station(n= 23) - - + 50.0
Hebiantandi( n= 28) - + + - 50.0
Rate of increase 33.3 66.7 100. 0 66. 7 66. 7
oy o .

Note: “+ ”show contents of mineral elements in degraded grassland higher than it enclosed grassland, “ — ” show the situation is the oppo-

site, the same as below
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Fig.1 Contents of K, Ca, Mg in vegetation of tested samples on the north bank of Qinghai Lake
2.4 (0~ 10 cm) 12
12 (0~ 10 cm)
Table 12 Contents of mineral elements in soil (0~ 10 cm)
of tested samples in the north bank of Qinghai lake mg* kg !
K Ca Mg P

Sam pling plots
Degraded Enclosed Degraded Enclosed Degraded Enclosed Degraded Enclosed

Lanniwan 13265 13513 10772 14270 2463 2483 345.0 383.2
Naren Station 14507 15709 292717 19465 2853 2589 397.2 485.3
H ebiantandi 16522 16264 12293 10236 2323 2267 314.9 312.7
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Table 13 Statistical characteristics of increasing element contents in soil (0~ 10 ¢m) of different degraded
grassland compared to enclosed grassland on the north bank of Qinghai Lake %
Sampling plots K Ca Mg P Rate of increase
Lanniwan(n= 26) - - - - 0.0
Naren Station(n= 23) - + + + 75.0
Hebiantandi( n= 28) + + + + 100.0
Rate of increase 33.3 66.7 66.7.0 66.7 66.7
(0~ 10 cm) )

?

3 (0~ 10 cm)
( ) (0~ 10 cm)
’ ' [12.13]
(2.7-91 , (0~ 10 ecm)
50 0%,54.7% 66 7%, ,
K, Mg, Ca
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