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Figure 1. A- Experimental plats, B- rainfed almond cultivated under conditions of insulator surface system

L 595 9 3lge
S,B ads L;?lm.m““" 5 oK) 03gde 4d  3.450 u;]
b glio 5 (65,5liS hjgel 9 CliiS S je ) dtunly)
by 250 glwped 2 (olize 5 Jbeojler ol
Jobo 0% 8 5 5 Jlas (5,0 YV AN AV Slaie
2 el gl 350 555 syieskS 0 alols ) (3
VY )b lpl Joee jo bpd e 5l glasy) ] ol
wpel o) 4 adlate wldl A3l oo @pe o 6y g o
Yoo dilie S50 alle xSl 5 0dgr 3y Suiddes
i) 3 iy who S 51 Syl e Lo

B0 Joxe 5D (85 y0 ve soiS l (Sp =) Jgdn

Table 1. Some of the important rangeland species in the research area
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Figure 2. The location of the research site in the province and country
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Figure 3. Measurement of runoff amount in runoff collection reservoir in insulating treatment



Ya!

20,8 oolatwl gyl (gl oo (g yteskS Y Aol jd yed
S5 50 5l dm oge o B )3 0ad gyslaer Ol e
oo 435 pSoilul cdy 4 Sl Mg 4 (wtke
J?J}up‘_g@ub)lgdl)g5omd¢156’){ol§@
aw 4 Ollyy po puds b Lol o4 0ol olis sle
eyl b OT duwlio b g 00,5 dunle Gllyy els)l cailols
029 e sy sy 4 Ao SUlyy S )L
bl gil glaesly g g e e

A edlazwl SPSS g Excel (slal58l5 43

WA bl g 5l /Y'Y 0yleds /pm33k Jlo 550l 0595 o pte doliimngy

4l o by Gslaer) cod SBJles
slroi Kiw g ot dilols mlaw 5o 35?—9;, 2LS e
«Sas8 Shle okl b g 035 (yglaex o (e
b s )L o o Jee cpl b el Bl jled pdaw
Slse bl Sl Giegg pbsl Gladle 3l gdaw
ol o3y i Hles cpl 5l ol ¥ USS > aail Jlayes
b Gide lea b bbb pdaw aald jles ) .l
Slo (Bl 02950 Cuwd Cyguo 4y g
2ol § dels Cllgy 5 Sk i J syl
L5 el (AF-20 JIAY-F) Jlgze o Jl 9 b
ol 5l o)l oo 9 aio0 gl b 380 CleMb

(005 3005 c3005)loles grlaus 030,800 9 LS gy (S)slaen Jlowi —F S
Figure 4. Vegetation and gravel collection treatment( removed surface)
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Table 2. The average amount of runoff generated from the storms studied
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Table 3. Pearson correlation coefficient between amount and intensity of rainfall with runoff genérated in different

treatments
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Table 4. Frequency percentage of daily rainfall in Farrokhshahr meteorological station (1997-2017)
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Table 5. Results of ANOVA of runoff data in different treatments
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Table 6. Duncan test results

S b bl cwl (M) als o (VF) oo
Ao LBl clug Jall o 1) Gl ok
5 My dald lgi o Byl (pl jl A4S Wdges ledl 5 atuls
2 wd yede B 1 Jaame Mg Sl g ey ged

oS pgeil @ls =% Jssx

ol s (pSke

sloss

UAERVS
AW /Y.
A2 Y.

(035555 Cewd () S0l
e Gidey (5y5lze>
(052, %0 5 Swdy) Bole

ol Ollyy olie JES 0 hpte clagby, b
oIl el (2lS Jidg slal g 58 Jlesl &5 amd
P9 e Sllgy cupd g e (Bl g s e

oY uib Jdb 4 @l jles g8l Glagy
o 93 4 Cond Sllyy copd it h (Sl
A oy ok oalio wllyy copd cppYl Cusl S0
Sllgy cupd buwgio Cul 039 ile Jlow & bgyye oy
Oole & ol 0l dobre dop FFIY (le s
5 ostoke Yoo 8Vl bl Lt b (gladlaie 5 S0
I VY Bl g0 030,800 5 Szl g @ poyie s
GoylS IS5 B g5 e |y Bl o) 900 Jluaonio
(VV) ohlSen 5 (J g (V) S5 5 J Jto 650> (e
Y Lodde (Sawdl aY o5 wslyd bl 080 b))
b o ol 48 Blesse g5 blgy oy VW JI 05 ¢ i
Oyl Sleeen s pl 4 Gllgy oy lawgie s>

5l Juaswl Gllgy Bes lime (3505 Jdo )9Iam &

soal8l byl ) 0nd 03y )8 4 slajles b SOl shaws
e gloles ) Gllyy cops (1Sle (Sidass
She oS Sl 2jlne Sl (o Sy i ab dple
Ay gl SNk Jlie 3 |y maw S spdded
P gy cops 5:Sle o 3 plis pob iagh ol
b Srglaen g (02,955 Cund (o) Sald glalews
VIV 9 VA i & ey 3)90 oyl (b 5> (Paw
aS oyl ol 5l colls el pl sl oad Ao duo
S ol o 5 Ssvge Sk 5,1 o alS sy
L g awsly Sllyy oy puals )3 dagr LB i )l
Db (gyglaen Jles & cwl uie cpl wcusl ool
Olml—;}la)@@awdbwy;}#g&bguzb»
039 Cuwd &y b ot 4 o Qg s I3
b byl 3 35 (V) eyl 5 (Bygbols Clidios ol

(VF) 050,00 5 Stodly o Ll € 23 pbly o553 905 9 13— S5
Figure 5. Growth of dry farming almond trees under plastic and pebble treatment conditions (24)
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Abstract

The present research has been executed in order to investigation of rainwater harvesting
systems capability in runoff generation for supplying part of water required for hillside
orchards. It is an innovative effort to establish a close link between watershed management
activities and the production of horticultural products with a food security approach. Towards
this attempt, in Chaharmahal and Bakhtiary province, 9 rectangular rainwater harvesting
systems with dimensions of 4 x 3 m? and 3 different managerial treatments (insulator surface,
removed surface and natural vegetation cover) with 3 replicates and completely randomized
design were made on a slope of 20 percent. At the end of each system, a reservoir has been
installed to collect runoff coming from the plot. Rainfall amounts are estimated using a rain-
gauge nearby and runoff volume was measured in the reservoir. Compare of the mean of
treatments indicated that the system with insulator surface has generated the maximum runoff
volume. The runoff volume generated by insulator surface was 5 times that of removed surface
and 17.5 times that of natural vegetation cover. The results showed that the mean runoff
coefficient derived from the systems with insulator surface, removed surface and natural
vegetation cover were respectively 64.3, 7.7 and 1.8 percent. Also, the results showed that
rainfall less than 5 mm has generated runoff only at insulator surface. Therefore, the other
advantage of using insulator surfaces can be considered in the production of runoff in minimum
rainfall. This issue, due to the frequency of rainfall events with values less than 5 mm in arid
and semi-arid regions, makes it more necessary to use the insulator surfaces for harvesting of
rainwater in these areas. So the use of insulator surfaces along with the installation of a runoff
storage system and distribution of stored water in dry months is recommended to supply part of
the water needed for hillside orchards.

Keywords: Rainwater Harvesting, Rainwater Catchment Systems, Insulator Surfaces, Runoff
Coefficient, Chahrmahal and Bakhtiari
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