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Leaf Stoichiometric Characteristics of Different Vegetation Types

on the Eastern Slope of Helan Mountains
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Abstract: In order to investigate the relationship between leaves carbon (C), nitrogen (N) and phosphorus
(P) contents and environmental factors in different vegetation types on the eastern slop of Helan
Mountains, we selected five typical vegetations including alpine meadow ( [ ), pure forest of Picea crassi-
folia (Il ), pure forest of Populus davidiana (][l ), shallow shrub (V) and desert grassland (V) along
the elevation gradient. The contents of C, N and P in the leaves of 63 plant species and soil nutrient char-
acteristics in sample plots were determined. The relationship between the C, N, and P contents and their
stoichiometric characteristics of plant leaves and the environmental factors were investigated. The result
showed that: (1) Based on the 63 plant species on the eastern slop of Helan Mountains, the average leaf
C, N and P contents were 520.46462.08 mg g ', 24.03+£3.37 mg+g 'and 1.69+0.51 mg+ g ', re-
spectively. Leaf N, P, C/N, C/P and N/P had a normal distribution (P>>0. 05), while leaf C did not con-
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form to positive distribution (P<C0. 05). Leaf C/N and N/P were more variable than C/N. (2) Leaf stoi-
chiometric characteristics in different life forms had significant difference. Trees had the highest leaf C and
P contents, while the herbs had the highest leaf N content. The trees had the highest C/N and lowest
N/P, while the shrubs had the highest C/P. (3) The leaf N, N/P, and C/P were increased with the alti-
tude rising, only decreasing at 2 073 m (pure forest of P. davidiana). Leaf P and C/N reached peak at

2 073 m, then decreased with altitude rising. (4) Our results suggested that desert grassland, shallow

shrub were subjected to P, while the pure forest of P. crassifolia was limited by N. The alpine meadow

was limited by N and P, although N/P of pure forest of P. davidiana was under 14, the high absorptivity

of N and P rejected the N limitation.
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Table 1 The basic information of sites
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No Vegetation type Altitude/m Longitude Latitude Major plant
I %mﬁﬁl 2 979 108°52'26. 72" 38°34'26. 75" %Eﬁﬂfzf%zﬁé‘ﬁ%ﬁ Curel.‘ Zun(eolc_zéa‘, Hedysarum
Alpine meadow polybotrys var. latifolium, Thymus mongolicus
o AL , oqr , e e ot Ty R .
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mm L1 4% 4l Ak 2073 105°53'48. 20" 38°35'd4. 94" W 40 RSB B B Populus davidiana , Thalictrum tenue ,
Populus davidiana b : : : ' C. lanceolata.
v ] (}QU_]EM 1529 105°55'43. 1" 38°35'93. 4 Z?H"j;ﬂilj N4 EME Oxytropis aciphylla . Dasiphora parvi-
Shallow shrub folia
V it 1329 105°56'48. 6" 38°35'31. 8" B M L Salsola collina s Caragana stenophylla

Desert grassland
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Table 2 Plant descriptive statistics of stoichiometric characteristics on the eastern slope of Helan Mountains
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o Sample -1 -1 ; —1 SD ()% Skewness Kurtosis (P &)
characteristic /(mgeg ') /(mg+g ') /(mgeg ")
C 72 520. 46 328.94 610.03 62.08 0.12 —1.087 0. 557 0.027
N 72 24.03 16. 13 31.01 3.37 0. 14 —0.161 —0.476 0. 989
72 1. 69 0.79 3. 00 0.51 0. 30 0.474 —0.212 0.827
C/N 72 22.10 12. 82 32.37 4. 17 0.19 0.313 —0.133 0. 955
C/P 72 338.98 147. 48 690. 50 119. 27 0. 35 0. 868 0.277 0.115
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Fig. 1 The plant leaf stoichiometric characteristics of different vegetation types
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Fig. 2 The relationship between plant leafl stoichiometric characteristics and altitude
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Table 3 Plant leaf stoichiometric characteristics of different life forms

7 2
R C/(mg g1 N/(mg - g1 P/(mg+g ") C/N c/p N/P
#iA Herb 507.87+8. 43b 25.240. 6a 1.75+0.07b 21.2740.56b 317.69-+16.04b 15.39+1. 04a
# K Shrub 541.53+15. 39b 23.66+0. 88ab 1.4240.09b 23.2840.9b 410.31+29. 27a 17.66+t1.12a
2K Tree 586.43+4. 44a 21.24+2.25b 2.2540. 26a 27.96+1.87a 269.45+26. 33b 9.8741.43b
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Table 4 Soil nutrient characteristics of different vegetation types
% gl o Orsanic arbon Avelable N Aveiable P
/(mge+g 1) /(mg g 1) /(mge+g 1)
T B 1 # 4 Alpine meadow 7.47+0.13b 89.50+6.12b 2.70+0.13b 3.96+0.71ab
11 ALK Picea crassi folia 7.4040.02b 111.05417.63b 2.52+0.13¢ 3.412£0. 40ab
11l WK 4iAk Populus davidiana 7.25+0.02b 180. 004 6. 40a 4.10-0. 10a 5.20-0. 62a
I\ HLE M Shallow shrub 7.77£0.05a 44.70+£5. 21c 1.45+0. 16d 3.33%£0.20b
V eI H i Desert grassland 7.70+0. 05a 32.60+1.70c 1.01%0. 15d 3.50%1.02ab
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Table 5 The relationship between environment and leaf stoichiometry
o et RE pH AT B e 2R AL Tk
Stoichiometric characteristic Organic carbon Available N Available P Altitude
C 0.02 0.02 —0.01 —0.03 —0.08
N 0.46" " —0.50" " —0.39" " 0.45" " 0.32"
P —0.35" 0.38%* 0.35* —0.38"" —0.21
C/N —0.36" 0.42%* 0.32*% —0.40" " —0.31"
C/P 0.23 —0.24 —0.19 0.2 0.11
N/P 0.43* " —0.46** —0.37*~ 0.42* " 0. 26

Heeox Fllox % SR RIRLE 0,05 F1 0. 01 K- (R b & FH K.

Note: * and * * stand for significant correlation at 0. 05 and 0. 01 level, respectively
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