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Land-use, stream order and stream water physical and chemical qualities
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Abstract : Stream water sampling was conducted along the Ash River continuum from 1st order to 5th order in the Maoershan
Experimental Forest of the Northeast Forestry University, near Maoershan Township, Shangzhi City, Heilongjiang Province.
The pH, turbidity, concentrations of NH/-N, NO; -N and PO] -P were measured/analyzed. Forest coverage, surrounding
land-use type and landscape characteristics of each sampling location were recorded. Land-use category was later determined
from recent aerial photos and field observations for each sampling location. Water quality variables were evaluated in response
to changes in stream order and land-use types. Both stream order and land-use (forest, agriculture and urban) were positively
correlated to pH, turbidity, concentrations of NH; -N, NO; -N and and dissolvable phosphate. Although water quality was
better in the forested 1st-2nd order streams, the concentration of dissolvable phosphate and inorganic N were more than 30 and
100 times higher., respectively, than those in the comparable pristine forested streams in temperate North America. Soil
erosion, lack of riparian protection, grazing. over fertilization and frequent disturbances likely contributed to eutrophication of
the streams.
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2 ANOVA (A) (B)
Table 2 Results from one-way ANOVA (A)and multiple comparison (B) of water physical, chemical properties and riparian characteristics

between streams of different orders

POi~ NH; NO; Tot. N
Ttems (mg/L) (mg/L) (mg/1) (mg/L) pH N/P Turbidity Canopy cover Land use

A MS 0. 00538 0.1133 1. 0213 1.2423 4.5594 68.9216 11. 8694 0. 64225 16. 5804

F-value 11.5917 0.4254 3.1198 2.2156 6. 8000 2.9479 12. 3694 19. 2355 26.5616

p-value  <C0. 0001 0. 7888 0. 0336 0.0975 0. 0008 0. 0409 <C0. 0001 <0. 0001 <C0. 0001
B 1 0.12b 0. 95a 0. 92ab 1. 87ab 6. 75¢ 15. 6ab 0. 10c 0. 80a 1. 00d

2 0.13b 0. 84a 0. 63ab 1. 47ab 6. 58¢ 9. 9b 0. 00c 0. 73a 1. 00d

3 0.16b 1. 02a 0. 38b 1. 40b 6. 95bc 9. 0b 1.23c 0. 33b 2.50c

4 0. 20a 0.91a 1. 38a 2. 29a 7.6b 11.1b 2.37b 0. 00c 4. 14b

5 0.14b 1. 16a 1.12a 2.28a 8. 53a 17.4 a 3. 76a 0. 00c 5. 00a

A ANOVA (df=4, 245 n=29) Results from one-way ANOVA analysis of

water quality, and riparian characteristics between different orders of streams(df=4, 24; n=29);B
Results from multiple comparison of the stream water quality, and riparian characteristics between streams of different
orders; Tot. N (NH}" +NO;3; )  Tot. N stands for total dissolved N(NH; +NO3 ) ;B .

(p<<0. 05)Letters following the average data indicate significant difference (p<Z0.05)
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3 ANOVA (A) (B
Table 3 Results from one-way ANOVA (A) and multiple comparison (B) of the stream water quality, and riparian characteristics between

streams under different land use patterns within the research section in the Ashi River watershed

POi~ NH; NO; Tot. N
Item (mg/L) (mg/L) (mg/L) (mg/L) pH N/P Turbidity Canopy cover
A MS 0. 00451 0. 6867 0.7701 2. 8186 9. 4741 204. 32 13. 4088 1. 3664
F-value 4.8633 3.2629 1.9249 5.7303 16. 014 12. 407 7.9796 55.721
p-value 0.0164 0. 0544 0.1661 0. 0087 <0. 0001 0. 0002 0.002 <0. 0001
B Forest 0. 14b 0. 85b 0. 66a 1.50b 6. 56¢ 10. 92b 0. 65¢ 0. 74a
Cropland 0.17a 0. 95b 0. 94a 1. 88b 7.53b 11.05b 2.50b 0.07b
Township 0.13b 1.53a 1.42a 2.95 a 9.23a 21. 89a 3. 45a 0. 00b
A ANOVA (df=4, 24; n=29)Results from one-way ANOVA analysis
between streams under different land use patterns;B Results from multiple

comparison (B) of the stream water quality, and riparian characteristics between streams under different land use patterns; Tot. N
Available N(NH{ +NO3 ) ; (p<<0. 05)letters following the average data of variables

indicate significant difference (p<C0.05)
4 N N Spearman
Table 2 Spearman analysis of Interrelationships between stream water quality, land use and riparian characteristics between streams within the

research section in Ashi River watershed

PO3 NH; NO Tot. N~* H N/P
Item ' ! ’ ot X / turbidity canopy cover landuse
Streams 0.19 0.18 0.51"~ ORA7'% ™ O I * 0.31 0.78**~ —0.8% "~ 0.83***
PO, —0.10  —0.05 0. 02 0. 00 —0.46% % 0.18 —0.45"*  0.18
NH, 0. 07 0.42"* 0.34" —0.38" " 0.02 —0.17 0.35"
NO; 0.86"** 0.40" " 0.80"** 0.35"° —0.39"" 0.42" "
Tot. N* 0.39" " 0.86*** 0.25 —0.39" " 0.55" "
pH 0. 36 0.64" " —0.53"" 0.72***
N/P 0. 08 —0.10 0. 36"
Turbidity —0.64""" 0.59***
Camopy cover —0.82" "~
¥ p<0.1; % % p<<0.05; % % x p<C0.001; Tot. N Available N(NH;” +NO3 )
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