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4. Point source pollution
5. Non-point source pollution
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Fig 2. Preparation and installation of the studied plant

species in the plots

1. Randomized Complete Blocks Design

YA Hlo —FF oloud — o2 s Jlw

ai

e L T it Sl stonaidT S s ol s
Bl byl ang o3Il ol s 1l bayls Cilie sl
Llod gad b yma |y kel oo Sk ALS

S Shes e s ke gla ags (b a5 shilas
b baol o ST as conl ol 6[;;'.\4.36::[.5 Fl slajls
ilazils o, Lal Sl CgaS 5 S J 55 s lals ol Jpd LG
Wl e B! by ax s Bl slasly 2L Sl oSl bl
Ll cils ooV Lyl 4 cod AT pmen
o gl el AlS Pl bl Slasl glas b 0L e
3 asdlls 5550 055 35050 ol oS il o bagl 5 ol 5 e
Klaz

S s ol 5 Ok ;)l::ﬂl 53 Ll sl SwL
o 3 35S 5l 03,28 s3litl bagh 5 Oliul ol o S
2341 Sl blsy 5l gas pm 04 (Solr e s3u5LS
ALy e e 238 o da Lgl.m.jj dﬂ e Sy Coo @
2550 53 S SR et Ol e[RRI Wmar g
2u3aeS iy Sl a5l s 5pS S O e o
Sl 5 5iS s b Slaol ldais 2 L;Uavf:jﬂ J xS sk
il o ol G planil ops 0 5 e LY

by w3y 93190
axlllas 540 aileta
RS PR P ) UPRPE ST NP R - Jsb (gaads Vv 5 a0

(O JK8) ol 45 515 ok s Ko s ok

anlllas 390 adlaie
(Study area)

h

£ olp! (Iran)
£ 5lyaijle (Mazandaran)
. (Meter,
S o “hk T
(Farmland)

andllan 5 90 adliie oLdl o Comdge ) (SO
Fig 1. Location of the study area
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Table 1. The results of rainfall intensity calculation for various return periods in the study area
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Fig 3. Water sampling from the collected water in the downslope reservoirs

YA Hlo —FF oloud — o2 s Jlw

Ol ool owiigs 9 pgle



Jadr) sls QLS (g eSSl clile oS 5y 55 Sl ()
o o L oS ol OLE 3y Sl e g ,Seilal s (Y
Glaole s 3 53l Ol (g %S Clale e LIy Ji.il,aﬂ £33
L8 e 1) (RS Sland Clle sy I8 (6ol s
Sl s Sl gyl 5, S0l s (1 Jds)
s el dile 4y G ys &S das e 0L 55 ulesT glas S
S (7S gy L ol 5 s cpd Slacle 53 ey
JoS ) 5 e s Sles &SI o ol DL 555 Ll @
Sl sy SBE Ll s e o Ses a4 ey ole Sl
Ol rbesl o5 el ole 2y s peres (F Jsde) 5500
25 AS B clals LS s s baea VT clile (Sl
Sae 3l ge 0 axsll I ol oS sl £y Lo VT il gss
ssboler pl b ccnl Oley 550 4 Pl Slajls 53 s
Sy pie Ul 4 W5 e AL B bty s S o)lil &8

P
Effectiveness(T,) = (1 - F’) x100

1

(¥)

ol VT cBle 2als gl 1 Sl LS T, of s S

P (,,_&/J PVCITORTON RCH TN JW) I G WSTY R PY

)LQ.:.}' UTM}MJJGJ&LYTWQ\J:API )i)Lo..:j u"ﬁj"
sl L;:j)jgb'l)) v»/MLL

oW

oVl ke

3y el VT Claile (Sl pslis (F) 5 (F) 5 (V) Uil
Jsb o1y bl e S lesl 5l s, Sl s arlas
53 335 o edalin &S jslailen tias e Ol Lilesl ole 1Y
03 S s Chle e 8 el 5 e pas slacle
13 4 sad laske s 3 bl sl 0L 455 (sl 55 b 4 lis

JQL‘IJ’] 09> J}b)é @or JJ}A)L«:JMJ) Q‘h}&b&:{;gﬁ 4..@'\.5» -y J_’J.?

Table 2. Comparison of means of nitrate concentration in the three studied treatments during the study period
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Table 3. Comparison of means of phosphate concentration in the three studied treatments during the study period
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Means followed by the same letter do not differ statistically*
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Table 4. Comparison of means of sediment concentration in the three studied treatments during the study period
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Fig 5. Efficiency variations of vetiver buffer strips in nitrate

and phosphate removal during the study period
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Fig 4. Efficiency variations of vetiver buffer strips in runoff

volume and sediment reduction during the study period
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Fig 6. Efficiency variations of turf-grass buffer strips in runoff volume and sediment reduction during the study period
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Fig 7. Efficiency variations of turf-grass buffer strips in nitrate and phosphate removal during the study period
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Abstract

Investigation of Phenological Stages and Type of Pollutants on the Efficiency of
Vegetative Buffer Strips

I. Saleh!, A. Kavian?, M. Habibnezhad Roshan® and Z. Jafariyan?
Received: 04-04-2017  Accepted: 17-06-2017

Non-point source pollution is considered as a serious issue, especially in the field of eutrophication for
surface waters. Vegetative buffer strips include a specific plant being passed by flow before entering the
waterways, so it causes to reduce runoff volume, deposited pesticides and other pollutants of the flow
through infiltration, absorption and sediment deposition. The present study has been carried out with aim
to investigate the effect of pollutant type on the efficiency of vegetative buffer strips to reduce sediment
transport. This study was conducted using 1x10 experimental plots and producing artificial runoff with a
discharge rate as much as precipitation with 100-year return period as well as two plant species of vetiver
grass and native turf grass during one year in Lalim region of Sari, Mazandaran, Iran. According to the
results, vetiver buffer strip reaches its maximum efficiency of pollutants removal at phenological stages
of vegetative growth and flowering; so that, runoff volume, sediment, nitrate and phosphate concentration
were reduced by 80%, 87%, 81% and 93%, respectively. Also, this efficiency reached its maximum amount
for the turf-grass buffer strips at vegetative growth stage; so that, runoff volume, sediment, nitrate and
phosphate concentration were reduced by 91%, 91%, 79% and 71%, respectively. The mean concentration
of the pollutants increased and the efficiency of vegetative buffer strips was reduced in the last months of the
experiment those which showed the capability of vegetative buffer strips to play as a role as the source of
nutrients and sediment. According to the findings, the studied vegetative buffer strips considerably affected
the pollutants removal as well as runoff volume reduction and consequently water and soil conservation
after two months. On the other hand, a strong correlation was observed among nitrate, phosphate and

sediment removal; because, the nutrients are attached to the fine sediments.
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