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Introduction

Water erosion causes serious damage to all natural ecosystems, including the soil and nutrients
loss (Collman et al., 2010). Nutrients loss and soil fertility reduction are the most important
effects of soil erosion, which increase the fertility of soils in downward of the basin and cause
contamination of surface and underground water (Telles et al., 2013). Soil loss is a serious
problem in developing countries and has been a source of concern (Wolancho, 2012).
Phosphorus and potassium are important elements in agricultural products. Each of the
mentioned elements has especial behavior in transferring by runoff. Potassium is very mobile in
comparison with phosphorus, so it is easily displaced by water from the runoff process. Despite
numerous studies done in the world regarding the loss of elements in runoff and sediment, there
is no accurate information in this regard in Iran. In Lorestan Province, due to the lack of
attention to land suitability in land uses, basins are severely subject to erosion and soil
degradation. Therefore, the present study was conducted to investigate the effects of slope and
type of land use on the loss of potassium and phosphorus in runoff in Kakasharaf Basin in
Lorestan province.

Materials and methods

The present study was conducted in the Kakasharaf watershed, in southeast of Khorramabad,
with an area of 24570 hectares in Lorestan province. This basin is one of the catchment basins
of Khorramabad as one of the Karkheh watershed basin in Lorestan province. The rainfall
simulator used in this research was designed and constructed by the Soil Conservation and
Watershed Management Institute. This device is a portable non-pressurized piston gun with
dimensions of 119.5 x 83 cm and a height of 1.60 meters. It can be fitted with adjustable metal
fasteners on different slopes. The volume of water tank is 49.8 liters and there are 204 drops in
the sprinkler section which can produce rainfall of 5 to 80 mm/h with a continuous time of 0.5
to 3.5 hours. The loss of nutrients and soil fertility reduction are considered the most important
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impacts of soil degradation. Therefore, it is necessary to examine the factors affecting it in
different basins. The watershed of Kakasharaf in Lorestan province is one of the basins which is
subject to destruction. In this basin, the effects of land use (pasture, forest and agriculture) and
slope classes (10, 20 and 30 percent) on phosphorus and potassium losses in runoff were
investigated by a rainfall simulator. 93 rainfall events with an intensity of 36 mm / h and a
duration of 30 minutes duration were done Then the amount of losses of phosphorus and
potassium elements caused by each precipitation were measured in three land uses as well as
three slope classes. The collected runoff was transferred to the laboratory using a Buchner
funnel, a Whatman filter paper No. 42 and a vacuum pump. After separating the sediments
separated from the runoff, the amount of potassium dissolved in the extract was measured by a
flame photometer. The amount of absorbed phosphorus was aslo measured via the Olsen
method and by the spectrophotometer (Olsen et al., 1954). After collecting and recording the
data, SAS and Excel software were used for the statistical analysis and plotting. One-way
analysis of variance and comparison of means were done based on Duncan test at 1% level.

Results and Discussion
The descriptive statistics of phosphorus and potassium concentrations in the runoff are presented
in Table (1) showing the land use in the three slopes of 10, 20 and 30 percent.

Table 1- Potassium and phosphorus losses in runoff by gradient and type of land use
Variable forestry pasture farming

Agriculture pasture Forest Landuse

30% 20% 10% 30% 20% 10% 30% 20% 10%  Slope  'oriable
- I¥Y 14 - I¥Y - IYA . IvF -IvY -Ivs 1A -IYY Mean

ofee¥ of ooy ofey of oA ofssY ofes¥ of e o¥ ofee¥ «/««¥¥  Variance P
ALY L VE VALY -V LIvY .Y - /¥ 1Y A min ymg/kg(
- I¥a -IvE -y YA Ly -IvY LY -/¥a ¥ max

VAJAY VSIAR Yo/¥a YY/Na Y. /o4 YY/Na WIAS VAISF VAISF Mean

YZIYA O/¥N Ya/sy Ye/ve -[A¥ ¥/\ Y/ \A% YA/ Variance K
VE/VE VE/VE /vy \A/SE SV Y\/08 VO/VY VO/VY WIVY min ymg/kg(
Y¥/fa Y- /04 Ya/rs Ya/rs Y\/o5 Yo/ss Va/sY YV/o8 YS/¥E max

The results showed that the average P concentration in forest, pasture and agriculture were
0.22, 0.26 and 0.21 (mg/kg), respectively, and that they were 0.22, 0.21 and 0.25 mg/kg in the
three studied gradients, respectively. Also, the amount of K in forest, pasture and agriculture
were 18.38, 22.32 and 18.71, and in the three slopes of 10, 20 and 30 percent, they were 20.74,
18.71 and 19.96 mg/kg, respectively. Analysis of variance of effects of land use on the removal
of phosphorus and potassium showed that P in 10% and 20% slopes and K in 30% slope were
not significant. However, the effects of land use on the amount of K in the gradient of 10% at
5% level and in the gradient of 20% was significant at 1% level (Table 2).

Table 2 - Results of analysis of variance of land use effects on potassium and phosphorus
losses in runoff

30% 20% 10% Slope Change
K P K P K P DF Resources
Syeiy Sy Ty S vyt Sy ¥ Land use
Ve/ae ofsey - IvY ofee VYA REEIN 5 Error
A Total

** *_ and ns are significant at a level of 1%, 5% and non-significant
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Moreover, the slope effect on phosphorus losses was significant in the forest at 1% level and in
agriculture at 5% level, but it was not significant in pasture land use. The results showed that the
effect of slope on potassium concentration in pasture and forest land uses was not significant; it
was significant only in the agriculture land use. Along with increasing slopes, the phosphorus
concentration increased and the potassium concentration decreased.

Conclusion

Phosphorus is a non-mobile element and mainly concentrate in the surface of soil and its
displacement in soil layers by external factors such as washing is impossible and mainly translate
by Organic and colloid particles of soil (Abbasi et al., 2016). Therefore, the amount of P soluble
is low and about 75% of P translate by soil particles. (Ide et al., 2008). The higher concentrations
of phosphorus in the runoff of pasture use can be attributed to different factors than forest and
agriculture. Excessive grazing of livestock and poor vegetation in the studied ranges are among
the problems of studied areas that were observed during field studies. Potassium in soil has more
mobility than phosphorus so it can move along runoff. The highest potassium loss showed in
pasture land use, which was more than 1.2 units (mg / kg) compared to forests and agriculture.
Based on the results of analysis of variance, potassium concentration did not change significantly
with increasing gradient in pasture and forest use. The forest and pasture land use, which are
subject to grazing and degradation, produce more runoff and, since potassium is more mobile
than phosphorus in soil, changes in the potassium by changing the gradient in this land use was
not statistically significant. In the use of agriculture due to cultivation and use of fertilizers, the
amount of potassium is affected by the slope and decreased with increasing gradient significantly.
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