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Ecological Stoichiometric Characteristics of Leaves, Branches, and Fine
Roots of Typical Trees and Shrubs in Baiyinaobao National Nature Reserve
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Abstract To reveal nutrient limitation factors and nutrient utilization strategies of woody plants in semi-arid
regions the differences and correlations in the stoichiometric characteristics of carbon (C) , nitrogen (N) , and
phosphorus(P) in leaves, branches, absorptive roots, and transport roots of three typical trees and three typical
shrubs were examined in Baiyinaobao National Nature Reserve, Inner Mongolia. The results indicated that the
mean C/N and C/P ratios in leaves of the six woody species were significantly lower than those in branches,
absorptive roots, and transport roots, while the mean N/P ratio in absorptive roots was significantly higher than
those in leaves, branches, and transport roots (P<0.05). The mean C content in tree leaves and branches was
significantly higher than that in shrubs, while the C content in absorptive roots and transport roots was
significantly lower in trees compared to shrubs (P<0.05). The mean C/N (22.45) and C/P ratios (291.04) in
tree leaves were higher than those (16.16 and 153.70, respectively) in shrub leaves, while the mean C/N
(43.84, 24.56, and 43.56) and C/P ratios (369.27, 555.20, and 800.79) in tree branches, absorptive roots,
and transport roots were lower than those (the C/N ratios were 61.97, 32.31, and 52.69; the C/P ratios were
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542.75, 725.56, and 813.76) in shrubs. Among all organs, only the mean N/P ratio in tree leaves (14.12) was
significantly higher than that in shrubs (9.53) (P<0.05). Leaf C content showed a highly significant positive
correlation with the C and P contents in branches (P<0.01), while N, P, C/N, and C/P in absorptive roots were

significantly positively correlated with those in transport roots (P<0.05). In contrast, correlations between

aboveground and underground organs were relatively weak. In summary, the leaves of trees exhibited higher

nutrient use efficiency, whereas the underground organs of shrubs demonstrated higher nutrient use efficiency.

The distribution of C in leaves and branches and the distribution and utilization of N and P in absorptive roots

and transport roots exhibited coordination.
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Table 1 Characteristics of sampling plots in three terrain types of the Baiyinaobao National Nature Reserve
L (0]
wp B miE o wmE wE REekER — —— —
. Latitude Longitude Elevation Gradient Soil water .&p LHEA R TR A
Terrain /(°) /(°) /m /(°) content/%  SCUPH il total carbon Soil total nitrogen  Soil total phosphorus
/(mg-g™") /(mg-g™) /(mg-g™)
g 4353 117.19  1363.00 24.67 10.14+0.85" 6.57+0.20" 46.29+7.54° 3.77+0.38° 0.38+0.04°
Sunny slope
(
B 4353 11720 135200 19.50 24.2443.82° 6.5140.25" 68.23+7.44" 5.52+0.60" 0.50+0.05°
Shade slope
Flat 43.52 117.21 1331.00 0 49.17£10.40" 6.02+0.23*  90.56+18.04 6.97£1.22 0.4540.07

T AN F)/ING PR RN R HUE ] 22 57 8835 (P<0.05) .

Note: Different lowercase letters indicated significant differences among terrains(P<0.05).
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Table 2 One-way ANOVA of the effects of terrain on

plant C,N, P stoichiometric characteristics

EELAN KI5 FI ¥75 P
Index Sum of squares d, Mean square
C 212.62 2 106.31 0.04 096
N 23.77 2 11.88 0.43  0.65
P 0.17 2 0.08 0.21 0.81
C/N 277.23 2 138.62 049  0.62
C/p 59 189.60 2 29 594.80 042  0.66
N/P 4.26 2 2.13 0.06 095
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Different lowercase letters indicated significant differences among organs (P<0.05).
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Fig.1 Mass fraction of C, N, and P(A-C) and stoichiometric ratios (D-F) in leaves, branches, absorptive roots and

transport roots of six woody plant species in Baiyinaobao National Nature Reserve
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Table 3 Two-way ANOVA of the effects of life form and organ on plant C,N, and P stoichiometric characteristics

. PR i R <R
fibs Life form Organ Life formxOrgan
Index
d, F P d, F P d, F P
1 2.74 0.100 3 79.60 <0.001 3 15.97 <0.001
1 8.15 0.006 3 56.05 <0.001 3 3.79 0.010
1 1.41 0.240 3 71.74 <0.001 3 22.16 <0.001
C/N 1 14.97 <0.001 3 73.88 <0.001 3 7.40 <0.001
C/p 1 3.01 0.090 3 62.97 <0.001 3 5.50 0.002
N/P 1 6.51 0.010 3 86.11 <0.001 3 3.01 0.040

T IR P A 26 7R PR 146 PR AR #4533 (P<0.05) o

Note: Bolded P values indicated a significant effect of the factor on the dependent variable( P<0.05).
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Fig.2 Mass fraction of C,N,and P(A-C) and stoichiometric characteristic ratios(D-F) in leaves, branches, absorptive

roots and transport roots of trees and shrubs in Baiyinaobao National Nature Reserve
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Fig.3 Correlations among C,N,and P contents in the leaves, branches, absorptive roots and transport roots
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Fig.4 Correlations among C,N,and P stoichiometric ratios of the leaves, branches,absorptive roots and transport roots
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