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1- Vegetative Buffer strips
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Figure 1. Location of the study area.
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Figure 2. Preparation of the experimental plots.
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Table 1. Results of rainfall rate (mm/h) calculation in different return periods for the studied area.
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Return period (year) (4d33) ol ol
Rainfall duration (min)
100 50 25 10 5 2
78.6 72.4 62.8 54.8 47.4 329 10
53.5 49.4 43.8 38.3 329 22.4 20
44.9 40.8 35.5 31 26.6 18.3 30
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Figure 3. Runoff sampling from the collected water at downslope of the plots.
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Table 2. Mean Comparison of the outflow volume for the studied treatments affected by the runoff generated

by 25-year return period precipitation.
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Jan Dec  Nov Oct Sep Aug Jul Jun May Apr Mar Feb Month
2015 2015 2015 2015 2015 2015 2015 2015 2015 2015 2015 2015
G) s Sl s
Outflow (L) Treatment
c c c b c b b b b b c c Aol
365 366 384 180 384 180 198 198 246 402 324 288
Control
108" 120° 126" 114" 138° 96" 90" 90" 108* 162° 186°  234° i
Vetiver grass
270° 234" 186" 126 156 84° 78" 78" 120° 174° 144* 204 SR
Turf grass

* Means followed by the same letter do not differ statistically.
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Figure 4. Mean Comparison of the outflow volume for the studied treatments affected by the runoff generated
by 100-year return period precipitation (Means followed by the same letter do not differ statistically).
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Figure 5. Variations of runoff volume reduction by vetiver grass (a), turf-grass (b) buffer strips and control
plot (¢) during the study period.
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Table 3. Mean Comparison of the outflow sediment concentration for the studied treatments affected by the
runoff generated by 25-year return period precipitation.
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Jan Dec Nov Oct Sep Aug Jul Jun May Apr Mar Feb Month
2015 2015 2015 2015 2015 2015 2015 2015 2015 2015 2015 2015
(A pg ) gy Al Sl
Sediment concentration (gL Treatment
c c c C c c c b b b c b dall
34.18°  32.18° 29.44° 2690 57 3248° 5838 51.77 36.33 2551 32.17°  33.81
Control
9.23* 8.05° 5.89° 5.65° 8.55° 5.84° 9.34* 8.29° 436" 3.83" 1061°  16.57° i
Vetiver grass
2051°  18.02° 1649° 13.18" 2223° 1299° 1634° 1087°  581° 306 3540 12070 SR
Turf grass
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* Means followed by the same letter do not differ statistically.
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Figure 6. Mean Comparison of the outflow sediment concentration for the studied treatments affected by the runoff
generated by 100-year return period precipitation (Means followed by the same letter do not differ statistically).
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Figure 7. Variations of sediment removal by vetiver grass (a) and turf-grass (b) buffer strips during the study period.
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Table 4. Mean Comparison of the outflow nitrate concentration for the studied treatments affected by the
runoff generated by 25-year return period precipitation.
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&> B QLT g BET 3ls e 5 als & Cdagsyl BEITIC e
q q q q q q q q qs qs Qv Qv oo
Jan Dec Nov Oct Sep Aug Jul Jun May Apr Mar Feb Month
2015 2015 2015 2015 2015 2015 2015 2015 2015 2015 2015 2015
(A 2 pSoke) ol chle s
Nitrate concentration (mgL™) Treatment
c C c c c c b b b c c c ML’;
10.63°  939° 925 892°  1044° 965 1168 1153 1021 9.48 1178 1223
Control
404 416° 3670 342° 294 281° 257 245 2.08° 345° 416° 624 22
Vetiver grass
746> 746>  722° 624>  550° 526 379 294° 220° 232 294 416 SR
Turf grass
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* Means followed by the same letter do not differ statistically.
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Table 5. Mean Comparison of the outflow nitrate concentration for the studied treatments affected by the
runoff generated by 100-year return period precipitation.
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Jan Dec Nov Oct Sep Aug Jul Jun May Apr Mar Feb Month
2015 2015 2015 2015 2015 2015 2015 2015 2015 2015 2015 2015
(A pSbe) ol clale s
Nitrate concentration (mgL™) Treatment
b b b c c C b c c c b b Aol
29.18°  3241° 38.13° 45.03° 40.58 31.50° 2244° 3112 4437 48.34 4343° 4420
Control
2343 1945* 21.66" 1591° 12.82° 13.70° 1238" 10.17° 19.45° 21.66°  25.64* 2873 22
Vetiver grass
33050 3360 3359° 3536°  2166°  21.66° 2298 1326  1547%  1547° 2254 g1t FHOF
Turf grass
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* Means followed by the same letter do not differ statistically.
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Figure 8. Variations of nitrate removal by vetiver grass (a) and turf-grass (b) buffer strips during the study period.
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Figure 9. Variations of phosphate concentration removal by vetiver grass (a) and turf-grass (b) buffer strips

during the study period.
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Figure 10. Variations of the efficiency of vetiver buffer strips in different pollutants removal during the

experiment period.
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Figure 11. Variations of the efficiency of turf-grass buffer strips in different pollutants removal during the

experiment period.
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Figure 12. Correlation between sediment and phosphate concentration in vetiver (a) and turf-grass (b) buffer

strips during the experiment period.
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Figure 13. Correlation between runoff volume and nitrate concentration in vetiver (a) and turf-grass (b) buffer

strip during the experiment period.
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Abstract

Background and Objectives: Conservation and optimal use of soil and water resources are
considered as the principles of sustainable development. Excessive use of natural resources
caused by increasing agricultural lands area has led to some adverse consequences such as soil
and water pollution. The use of vegetative buffer strips is considered as an effective strategy to
reduce surface water pollutions and soil erosion. The present study was carried out to
investigate the effect of runoff rate, plant species and type of contaminants on the efficiency of
vegetative buffer strips in qualitative and quantitative conservation of soil and water in
Mazandaran, Iran.

Materials and Methods: The field of this research is a part of agricultural lands of Sari city.
The width and length of the experimental plots were 1 m and 10 m respectively. The present
study was carried out using 12 experimental plots with dimensions of 1 m x 10 m in randomized
complete block design, in Mazandaran province, Northern Iran. The treatments were included
vetiver grass, turf-grass with coverage area of 3 m® and control (bare) treatment with four
replications. The experimental plots were installed with a slope of 15% those which were
isolated from the surrounding environment. Also, a runoff collecting tank drainage was placed
at downslope end of each plot. Vetiver grass and turf grass were the plant species used in the
buffer strips planted in the early February of 2015; so that, three meters of each plot contained
the studied plant species and seven meters of the plot length was left as bare to produce runoff.
Artificial runoff was produced with runoff rate equal to the runoff generated by 25 and 100
return period precipitation. Runoff sampling was annually carried out from the collected water
at downslope of each plot since a month after planting the species; so that, it was conducted
since February 2015 until January 2016. In order to evaluate the efficiency of vegetative buffer
strips in water and soil conservation, the performance of these buffers was studied for runoff,
sediment removal as well as the pollutants such as nitrate (NOs") and phosphate (PO,”). Means
of achieved data were compared and statistically analyzed using Duncan test by SPSS software.
Also, variations of the efficiency of vegetative buffer strips over time affected by two runoff
rates was studied using the related graphs.

Results: According to the results, the maximum efficiency of vetiver buffer strips was obtained
under the runoff generated by 25-year return period precipitation; so that, the mentioned
treatment reduced the runoff volume, sediment, nitrate (NO5") and phosphate (PO4”) contration
by 85%, 88%, 83% and 87%, respectively. Also, there was a relatively good correlation
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between phosphate and sediment (R*=0.66) as well as nitrate and runoff volume (R*=0.67). The
growth stage and age of the plant also played a significant role in the efficiency of the
vegetative buffer strips for sediment control, so that over time, by increasing the height and
coverage percentage, vetiver grass gave a more appropriate performance in pollutants control
and specially suspended sediment compared to the other studied vegetative buffer strips in the
present study.

Conclusion: The efficiency of vegetative buffer strips in runoff quantity and quality control is is
less affected by the characteristics of the strip and the stage of plant growth and its species and
the intensity of flow plays an important role because the efficiency of vegetative buffer strips
affected by 100-year return period runoff showed a more irregular trend compared to 25-year
return period runoff. The two buffer plants also showed different performances to reduce runoff
volume and its pollutants. The vegetative buffer strips played a role as nutrients and sediment
source that caused soil and surface water pollution over time. So, periodic harvesting can be
considered as an effective strategy to deal with this issue.

Keywords: Experimental plots, Native turf grass, Runoff, Sediment, Vetiver grass
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