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Preliminary Study on the Accumulation and Differentiation of Mineral
Elements in Alpine Cultivated Grassland of Qinghai-Tibet Plateau
under Different Light Conditions and Temperatures

LI Tian-cai* , CAO Guang-min, LIN Li, ZHANG Jiyu, GUO Xiao-wei, KE Xun
(Northwest Institute of Plateau Biology, CAS, Qinghai Key Laboratory of Tibetan Medicine Pharmacology and Safety
Evaluation, Xining, Qinghai Provience 810008, China)

Abstract: To explain the mechanism of accumulation and differentiation of mineral elements in alpine grass-
land plants, cultivated alpine grassland plants such as Elymus nutans and Poa crymophila were treated
with shading and warming, and then the samples were collected and analyzed. The results showed that the
accumulation of mineral elements in the shading group and warming control group was significant differ-
ence, and the accumulation of mineral elements in the alpine grassland plants was response and adaptation
to the growth environment. However, the “Starvation Effect” may be one of the endogenetic forces for ac-
cumulation and differentiation of biological mineral elements.
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Table 1  The mineral macroelements of cultivated Elymus nutans and Poa crymophila under different light
Ca Mg K Na P
Plant Groups /g + kg! /g kg ! /g kg! /g kg! /g kg!
Control 4.17+0. 17 1.4540.06 19.80+1.61 0.36+0. 06 2.60%+0.16
Elymus nutans Shadow 4.88+0.21%* 1.584+0.05% 21.3340. 69 0.9540.16* 2.4140.03
Control 4.7240.40 2.0940.16 21.03£1.00 0.5540.06 3.03£0. 10
Poa crymophila Shadow 5.87+0.50* 2.48+0.16% 25.2540. 44 1.1640.29* 3.40+0.03™
,x P<C0. 05, %x P<C0.01,

Note: Comparing with control group, * indicates difference at the 0. 05 level; Y indicates difference at the 0. 01 level, the same as below
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Table 2 The mineral trace elements of cultivated Elymus nutans and Poa crymophila under different light
Ca Mg K Na P
Plant Groups /g kg ! /g kg ! /g kg ! /g kg ! /g kg !
Control 2.62+0.16 0.07940. 004 0.11340.018 0.02140.001 0.2540. 06
Elymus nutans Shadow 2.7940.50 0.1134+0.007*  0.12240.013 0.03340. 004" 0.3340.09
Control 5.76+0. 86 0.15340.003 0.14340.004 0.02640.002 0.30340. 46
Poa crymophila Shadow 4.5740.71 0.12540. 017  0.24040.019™  0.04740.005™* 0.560+0.094**
2.2 , 3
( ) 4,

3

Table 3 The mineral macroelements of cultivated Elymus nutans and Poa crymophila

under different temperatures

Ca Mg K Na P
Plant Groups /g kg ! /g kg™! /g kg ! /g kg ! /g kg !
Control 4.17+0.17 1.454+0.06 19.80+1.61 0.36+0. 06 2.60+0.16
Elymus nutans Warming 4.2140.43 1.44+0.03 19.46+1.88 0.2740.02 2.54+0.23
Control 4.72+0. 40 2.09+0.16 21.0341.00 0.55%+0. 06 3.034+0. 10
Poa crymophila Warming 3.68+0.66% 1.66+0.23* 21.0342.57 0.5440.09 2.84+0.02*

4

Table 4 The mineral trace element of cultivated Elymus nutans and Poa crymophila under different temperatures

Cu Zn Fe Mn Cr
Plant Groups /mg + kg ! /g kg ! /g kg ! /g kg ! /mg + kg™ !
Control 2.62+0.16 0.07940. 004 0.11340.018 0.02140.001 0.25%+0.06
Elymus nutans Warming 1.58+0.19% 0.05840.060* 0.07440.010* 0.02240.004 0.13+0.01
Control 5.76+0. 86 0.15340.003 0.14340.004 0.02640.002 0.30340. 46
Poa crymophila Warming 5.5240. 94 0.080%+0.005%  0.05440.004™  0.024=0.005 0.14840.02*
3 Cu 1.29
3.1 0o
b b
1 2, ,
) P .
[5]
’ 2 o
Cu.Zn , )
’ b
Na.Zn  Mn (P< o
0.0).  Ca.Mg (P<0.05), ,
Mn ’ ’
N L] ° 2 ’ Mn
[6]
b o
b
’ o o ’ Mn
’ ’ ’ Mn
b
. s Mn “ ” . .
Cu 2. 52 Mn
mg e« kg™! 5.76 mg - kg !, Cu “ ? .
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