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Figure 1- Location of Gareh Bygone Plain and Aquifer Management Kowsar Station in Iran
, Fars and Qare-Aghaj Basin Watershed.
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Figure 2- Satellite Image of the Flood Spreading Area in Gareh Bygone Plain in Year 2002.

gloas) ai il oo adlin alS slaaisS (s Seae
(OYAY

OMRIF 9
» B sl et ey gawlie 5 (b Gln
L sdo,e oailed) aSlils 90 365 ng..\jbéﬂ oK !
U 95588 5 e )il slapl 4 (Dl Ay

gy Gble Jolb o o —iug, ki 5l KL S
Sles—zds> g ((—bls ded gailaie) il ei-0) 5l
Bblae jo) plol g an laasiz o g i 0 ST .o
Sy g )30 55 0y (0,54t ol cwaVb
‘5..«>5 CL»JLMJ‘ “5)54‘5 0,0 g c(LQ M ‘50) )O)

@



VPV olimo; IFY (aly (g0,lowi oF (68 Lo FF (50,90

& 30 Catdy (yrxd
Condians (ole (2t gy (ol @0 Sy
Slojleal o 38,5 S o bg (V20 (o Bloas
(B Gy oS 5 (2B b ez ladle
IS5 5 o e plalS iS5 wdsle 0 g (S cbla>

0 Ol o5 Y

Woold Judoxi g a4y joxi
gl slomosls (saainl 5 (g3lwacds iy
osls Jud= g 4y 30 (sl g Excel)lj-élms B —
byl 4525 6l ab eola Wl SPSS 131s 5 5
9 aSd) (o) 2 ol )0 @5 0 Alides sl los
Sl go sl S 75kl (sl g O (25 sla )y
slasSoh sl )b LB o (e g Glej p3 0nd s >
(e Joe st (gl eolai il Bolay JulS
ot Slace 5 5l JalS (b ibg 5 odss
Gaanldo .o ool l pBapls 53Llg o g
Qo0 i zebaes 50 SOl ae;] 5l ool b Loy Sleo

A pl]

0 OLS sl (b))l g4 325

og g6 J5 ey pas Ll

as ol las Hlals pbg ZU ds o mld )y
o laaSed Gl (o) ol Glee Dol
20 aD o le ple g Al )0 Jlo lee e D
W15 5 Jlo plee dolss oo (s 052 o snel) elas
Tl S9s o sre Dol aSd 50 g o Jle lee
J99z 5o 50 QLS sleas s (l)ly gz
el oas oaly lid

v &
U’/'y{,lu’fuﬂ}
. ®

Paba bz o LSe b coln b slag 4

G s R ,e oanled) sals lgisas byl jolxe
b ol (s

Sld paignd 9y 9 oo

299 Gdewd ;0 (VAT Y) Jlw i o eay
Job b7 s puSoslail s e Ve (Jlo o o i)
o yo S (Plot) asges gankad Ve g, 0 V0-
2 (S lei ) diopllss — Bolay gog b
Gogbar D S dall (as o 5 aSt sl )y
ool delad £+ ) diges dzlad Voo Jw 12 ;0 laoz aS
Al ) diges dxdad Ve (S 0, ja b (gdS—d 0
Ot bl gaskad ;o dges ashid Ve 5 o o) Al
9 9y JS—b e e )3 Al sl by 2l
0 ) S § K 00,3) S mhas gy g (039355
A g pSoslal (Cad S wsy0 9 S iy ws

@z cadyb g (BLS ulgi 0] 5

455 LS 4y diges (gdnad o1 > LB L als
&b ady oo 5l piasy Sl g (STt he g4z o
Sl @SS I Gy oals alad LS wal ()39
LSS 5y 99 58 5 6, S gy o atae S
S 39 e ol 4Gl A legaze) WA (5
Sl p o o a5 Ll o s s Gl sadsle
Sezge mlie ol 995 (at—iue 45T ;o (gl sl
)‘1 o O oola UM.S; Gdo Lg‘).g A <o po )'l
55 sl coolil LB gadsle gojluil (ga s
(2l axly o (gly Sis gadgle 0 SoLSTY Al
ale ¥ glyx Jad S 6l p )8 yo 0 ol cud )b
RIS

odd gy 1 (gallaio )0 sl g L)l aasid daJlw plw LS by gL o yd il g4 32i-) Jgu

Table 1- Variance Analysis Percentage Canopy Cover of Plants between years, Networks,
Strips and Control at the Studied Area.

source of variables DF sum of squares mean squares F significant level
year 6 1257.676 209.613 80.87 <0.0001**
year error 63 163.285 2.592

flood spreading network 1 90.099 90.099 44.61 <0.0001**
year in network 6 109.331 18.221 9.02 <0.0001**
network error 63 127.226 2.019

strip 2 2.261 1.130 0.41 0.6623 ns
year in strip 12 14.485 1.207 0.44 0.9459 ns
strip in network 2 60.057 30.028 10.96 <0.0001**
year in strip in network 12 50.758 4.214 1.54 0.1108 ns
error 252 690.518 2.740

ns: non-significant o I3 xa

**: at the level significant 1%

v B O O I . SIS

2 -Transect
3 -Random-Systematic
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Table 2- Comparisons of Mean Percentage Canopy Cover of Plants between Years,
Networks, Strips and Control at the Studied Area.

The name of flood ﬂooc.l years of study
spreading network spregdmg
strips
2016 2017 2018 2019 2020 2021 2022
Strip 1 36.62a 41.64 a 12.35 ab 52.47a 79.11a 847a 2295cd
Bishehzard 1 Strip 2 28.28ab  30.01 ab 8.55bc 28.28 be 5240bc  7.99a 19.65d
Strip 3 30.69ab 4093 a 12.03ab  37.40abc  35.03cd 9.63a 22.80cd
Strip 1 20.38b 20.84b 1.20d 2930bc  4840bcd 1.83b  26.50bc
Bishehzard 4 Strip 2 26.48 ab 19.55b 4.10cd 41.40 abc  62.85ab 3.10b  32.30ab
Strip 3 3246ab  22.43b 1.28d 46.40 ab 68.50ab 245b 3540a
control 21.05b 21.23b 1526 a 22.60 ¢ 28.42d 9.18b 18.17d
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Table 3- Variance Analysis Production of Plants between years, Networks,
Strips and Control at the Studied Area

source of variables DF  sum of squares mean squares F significant level
year 6 1731.570 288.595 61.17 <0.0001**
year error 63 297.228 4.717

flood spreading network 1 364.001 364.001 112.24 <0.0001%*%*
year in network 6 228.180 38.030 11.73 <0.0001%**
network error 63 204.312 3.243

strip 2 27.415 13.707 2.77 0.0647 ns
year in strip 12 11.543 0.961 0.19 0.9986 ns
strip in network 2 27.637 13.818 2.79 0.0633 ns
year in strip in network 12 55.051 4.587 0.93 0.5211 ns
error 252 1248.109 4.952

ns: non-significant W R PPN

**: at the level significant 1%
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Table 4- Comparisons of Mean Production of Plants between Years,
Networks, Strips and Control at the Studied Area.

The name of flood £ stud
flood spreading  spreading years of study
network strips
2016 2017 2018 2019 2020 2021 2022
Strip 1 62.50ab  62.04bc  22.21ab 80.02 a 9224 a 15.63ab  36.55b
Bishehzard 1 Strip 2 573labc  66.48Db 22.63ab  57.35abc 85.36a 15.09ab  34.07 be
Strip 3 66.33 a 98.84 a 31.21a 76.62 a 66.46 ab 21.88a  38.67 ab
Strip 1 28.83d 29.20d 1.72d 43.03 be 69.17 a 2.69 ¢ 37.58b
Bishehzard 4 Strip 2 38.16 cd 28.64d 577 cd 60.45 ab 90.94 a 453 ¢ 45.52 ab
Strip 3 41.63bcd  31.16d 1.95d 30.41 ab 95.81a 3.04c¢ 50.49 a
control 24.29d 31.60 cd 17.15 be 22.60c 36.36b 13320 2335¢
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Table 5- Variance Analysis Density of Plants between Years, Networks,
Strips and Control at the Studied Area.

source of variables DF  sum of squares mean squares F significant level

year 6 47.667 7.944 9.81 <0.0001**
year error 63 51.046 0.810
water spreading network 1 149.550 149.550 317.34 <0.0001**
year in network 6 1.532 0.255 0.54 0.7742 ns
network error 63 29.689 0.471
strip 2 1.397 0.698 1.78 0.1711 ns
year in strip 12 1.835 0.152 0.39 0.9668 ns
strip in network 2 0.384 0.192 0.49 0.6136 ns
year in strip in network 12 1.489 0.124 0.32 0.9863 ns
error 252 99.0834 0.393

ns: non-significant s 0 i

**: at the level significant 1%
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Table 6- Comparisons of Mean for Density of Plants between Years,
Networks, Strips and Control at the Studied Area.

The name of flood flood spreading years of study
spreading network strips
2016 2017 2018 2019 2020 2021 2022
Strip 1 4.80a 485a 2.40a 5.40a 7.05a 2.00a 440a
Bishehzard 1 Strip 2 4.65a 4.70a 245a 495a 620 a 2.00a 4.25a
Strip 3 4.15 ab 4.85a 2.75a 490 a 5.55 ab 2.30a 375a
Strip 1 1.20¢ 1.10b 0.00 ¢ 1.00 b 2.50 ¢ 0.00 ¢ 1.00 be
Bishehzard 4 Strip 2 0.70 ¢ 1.20b 0.00 ¢ 1.10b 2.60 ¢ 0.00 ¢ 0.50 ¢
Strip 3 1.50 ¢ 0.70 b 0.60 be 1.70b 3.10 be 0.00 ¢ 1.10 be
control 2.20 be 2.10b 1.20b 240b 2.30¢ 1.00 b 2.00 b
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Table 7- Comparison of Rangeland Condition Factors the total Scores (Numbers in Parentheses)

in Flood Spreading Networks and Control in the Years of Study.
range condition (total scores of 6 factors) in networks and control

years of study BishehZard 1 network BishehZard 4 network control

2016 good (74) good (75) Poor (42)

2017 good (81) fair (63) Poor (39)

2018 fair (60) very poor (26) non-suitable for grazing (9)
2019 good (83) good (82) fair (55)

2020 good (79) good (86) fair (60)

2021 fair (65) very poor (26) very poor (24)

2022 fair (62) good (75) Poor (35)
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Table 8- Correlation between Production with Plants Canopy Cover and with Climate and Flood Indices.
canopy annual rainfall number flood autumn and  rainfall (plant maximum minimum annual
variables production rainfall during duration winter growth temperature  temperature  temperature
cover of floods . N
(mm) floods (hours) rainfall period) mean mean mean
canopy cover 0.86 **
annual rainfall (mm) 0.92 ** 0.71 *
rainfall during floods 0.84 ** 0.71 * 0.81 **
number of floods 0.96 ** 0.78 ** 0.95 ** 0.78 **
flood duration (hours) 0.96 ** 0.80 ** 0.86 ** 0.80 ** 0.92 **
autumn and winter
rainfall 0.94 ** 0.68 * 0.90 ** 0.7 ns 0.93 ** 0.94 **
rainfall (plant growth
period) 0.93 ** 0.67 * 0.88 ** 0.69 * 0.92 ** 0.91 ** 0.97 **
maximum temperature
mean -0.46 ns -0.30 ns -0.49 ns -0.53 ns -0.49 ns -0.45 ns -0.58 ns -0.46 ns
minimum temperature
mean -0.04 ns -0.11 ns 0.12 ns -0.41 ns 0.12 ns -0.07 ns -0.00 ns 0.03 ns 0.30 ns
annual temperature
mean 0.28 ns 0.34 ns 0.18 ns 0.12 ns 0.32ns 0.37 ns 0.18 ns 0.15 ns 0.23 ns 0.44 ns
ns: non-significant RO PN

*: at the level significant 5% JROU R PPNV O A

**: at the level significant 1% el S, dxe do 0 ) e 48
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Table 9- Prediction of Step by Step Regression Model to Estimate
the Production of Plants with Climatic Indices.

Step by step regression levels

characteristics
1 2 3 4
constant number -954.7 -704.3 -691.1 -249.4
annual rainfall 15.9%* 15.3%%* 13.3%* 11.6%*
minimum temperature mean -20.9 -27.1 -11.6
rainfall (plant growth period) 3.9 6.4*
annual temperature mean -248 *
R-Sq (adj) 92.42%* 93.89%* 95.12%* 98.06**
ns: non-significant s IS ixe

**: at the level significant 1%
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Table 10- Prediction of Step-by-Step Regression Model to Estimate the
Canopy Cover of Plants with Climatic Indices.

Step by step regression levels

characteristics

1
constant number -37.71
rainfall (plant growth period) 0.15 *
R-Sq (adj) 82.78*

*: at the level significant 5%

Loy &l e o3l 35T p2 )5 0diiS (ar

ol o e dey0 B maw o

Ao )3 (S JM)oJoloQLi..;u_w)ﬁwlet;;
b 55 il el Jis it o lalS by

&



U’/’/TU’ f&}j

Slsi 555 PLS Gy Jad 5o 0L el glse
Syl Soles lals

(&0 o 3> (AT 5yled LB slaasly olows) o515
eile VFN BAYA0 slo Lo sl 5kl wlul
Al o wald gdalad o alS o S15 calls i b
S YIFA PN sy @ )z 0y) a9 S0 )5
ST o 0,510 ye 2o y0 alS galy +/AY
goall plp VN (S 0 54ty a5 o oLS
2LS o515 als cde og Loz o 5aiy ol TN
Sl ool aals b annlae jo Loz o)k 64l o
ol 50 wgadST ool aisls Lz o0 GeSil 5 aS
Wog Sy (B 2 oy 9 leasS oy S
o) wogs yle—s BB sl cloal ioes o
9 ailas L,;LGS...»A LgLQdulJ LSQLS 64.]@&: 6[905;
5SS BB g g 00 pid R4 0393 JSoa iy
FB (ol (515 analos S Sl lplo (W35 02
dolio ;0 VYA Jlu o LS oS15 2005 gy
ook o3l sler g ol Lyl as Koo slaJlo b
GASM 99 jO gl ML.A (LSQLS \.\_...J) J.»AB Js.‘a
Gaahad (rizmen g ) lgz 0)5aten 5 S0 At
ol plas Ty esladl s wals

&y odei b Giubs gl Hleo (Swor

zb ao,0 Gl aS ol las SKien Judow ol
oy Sl jo @pe JS o b &S e S sy
@L&jcﬁl‘ﬁifﬁlo@.oy)bWBMM
Ja.:‘J...) peeey; L, e Lie a5 ol u;‘ 6omaQLw"'
gy gl e )o les (Lo 9 3L 052540) (ol
T NP S S DR CENWION- Y § SO SV P4 3
Uiring zU slaaziw 51 (S0 sdel sggd Sl
ol 0 9 K8 ldasi w0 s Cels g,-“l-j
Sl @B L @ls nlosboe (e (LS oJg
Ao )3 S mhw )0 (698 (SNad o S (Y40 V)
leaiss adgle adgs  pLS Gidg gl ao ) le
Syls glgran

b 2S5 —igr gl 9 wdgi b pB el 55L1g

o8l sy s Ls
Bl 0 a5 54 o Folo sB4slE (55bl mls
K b el iy Jan 5 55 (5l
W &l as s iy 9 S v Ho o g g oo
ol sloazw (LS adsi (i Jo—s 5o

OB sl ad b gylwgl p O Sy ST 5,0

60}‘&3‘ Q‘j.':'u.n LQUJL..;).: 3 u""’l—“" O,{‘ (_gﬁfo)'l\.\.’:‘
9 Spyaalip 0 90, S i | oLS i dg 2U
5,5 oolatwl o)1 5l sblie 4595l )0 1> Co o

G S Al g Sy

AL g gl w0

(g gl do s a5 ol i jtegh cpl il
0ot Sl b e alS adsi g S sV
P = ‘_g)...ij Cras e ba_lio o (lbasi_)
sl azily zalS i S as s g il (aald)
sladlo jo Ol Gizy slaaSed )3 @e Condg
sl bawgie (Sas ol )3 5 w9 iosb e
(Do Gz () vals gav,e 0 aS Jl> o0 b
slaglo )3 9 lawgio b 1288 eyl o slaJlow 5
Lo sl ool ol LB, 8 b e L5 oS_is
2o ps VTR Lo gy lel ol s s )|
)i oS 9 jade sleaS—d LS b b
S5 YN0 5 YAIFE FVAF o as aalds 5 o
S)pin b Sy 35ty (2LS il gl Dglis
g ylogime g bl i jlaal B L eizen 5 5l
P Gt gl a0 a5 CiS g e ggee o
slodls) wob e Gladle ;5 S o) ja i aSd
5 YYAV-IYAA AYAs-IFaP Arar-van
5 ez 8y 5atns (64K b A aglie 45 (VWAAVE o
S sl le o cul s e gkl Ll 5l sl
ol OVF+ o Fa) gV Pas Yy L cla L)
S jdion (a8l 9o b dslie o sl d o oo o
ol o Slpets (S jebas el i ez s G
ook ol Olts b alS iBgy b Lo
5 olaws 5 o1 LS o Sl sloels slaxs YL
oles (lalS a8, Jad ;5 5o O o2
(T o) Ke2 5 el oo i b s ol ool
RN NPT SRR
Syl Slatrar O i3y slrdn,e o olS

P adg
5eSlee NFY BIYAD laJlo )18 bl ulal
5 S5 0, ddey bl S ddgle 0dgy galle i
YEYNY 5 OYAINY YOYIYO s ity Sl o5 ddes
O sleaSid adg o b oyl JiSe o 6 SelS
BAYA0 Jlo 5log aals ol 9o U VFY O
2 oalS a5 laglug i 1)
dlile ;o )lozr 0)5adan 5 o 05l slaas—o
5 Sl S b bl ) ogm Jlo gme val i L

&



VPV olimo; IFY (aly (g0,lowi oF (68 Lo FF (50,90

sl 50 5l o515 sojll s VWA Jlow o LS 5o
Pl VO LS T Jlw 0 @y o y0 (BLS
awolie jo a5 il (lowg VWA Jle ;o aoye s
e 7ol 09y o Je laglay pl el i L
o el asle b sas b)) LS sl asls ol
OlalS S adg s a5 0ls Lt Jow g 292
ol ¥l w 3L goslasl el i bg U L
Obey D ¢ o Sl S0 (o Gloj 5o (B0
o3l g a5 5l L sojlasl (D Slas,
S )0 S el )3 (LS ad; (50,99) ke )L
Joe 05l ol cils 099 s sae (Koo
aS ol Gaseine sBaplS oLl 5leolaul b oo i
los (eSilie eVl i b o3l anlil sla sl
OeSiles «(BLS gy Jad 50 ()b ol iaieS
soslal oyel 2lS slo sl i o YL w sles
) 56 ot @0 (LS by £l ao o 5 Wy
Y9 Lagd dew &l e )0 99290 (54565 VO jlascils
BLS b conlpla ol oays salls (gaskad o aigs
D)8 (6 pRaiar SLd 5 £95 M iy (5 4o
aS 0l adtiie oy Glo 4o bodslice yul_wly
Astragalus squarrosus ,) glasg slaass
e (Artemisia sieberi ¢ Salsola rigida
Joos wilgs oo 1) D i3y a0 ye 0 B2
bl s B S cloolST > 5l g oS
L by gl aoys Gl o Siisn Jlod mlis
St 223 s gl 5 e oS s
S3bly b ol cwods (IAF) Slo sixe g Cuie
QalS ag (o Jae o a5 sls (las plaels
sosll (ols 5 ol sla el 2) Jiius sl i
sles 0Sile o ITF Siran 2 b Ll 5
30 Ok ol ¢ VF  Snon oo b aaS
Sl 11D (Fron 5 b LS a5, o
la,T ggomme 5 +/V) Fiecad ey b VL slos
S2yd (Gt S 59 g AT (S o5 b
2 ok osll e e (lalS Aty 26
Lol s AV (Kot 5 b LS 3,
SIS atsly aie (g03lail 0,91 5 0 0AiS e
el slasle 51 (o Ol aShl 4 ax g b coles 5o
g S 3blie ,0 (LS ged g o, 0uiS dgdore
G s xS A pgy) llnl St
boavalio )0 05 e (Jos (Solo hdoay Ol
b b 6 )55 do e opl 2ol Sllee S50
5 S22 Gblie prcn) S9m «))l ddsle w5
e b0l oyl Gmals ol 38l 5 Sidans

el bz

v &
U’/'V{'(ﬂ(ﬂ’}
. ®

ol oS slod (1Kl g aVls )L (go;lasl)
5 (WYlo sloo (Sl 5 LS 0 iy fad o )b
ol lals i b zb ao, dwgie Joe o
o (QalS ol Jad o (5L soslail) plse 5 Ol
ol oisls & VIR RCEL OO S )
do Joe j0 dbgr e slacg o 5 ol vae g lbas

|\)\>l.3 N

) &0 Gilisy gl 9oy0 iz 5 9dsl (s e
(VYD) Ghes 5 )9 @l bizmls (ul 05 9,515
k;..b)l.v ‘_go)‘..\.v‘ uu)lﬁ UL_MJ‘ (:q‘fo )O di..s‘ » LSH"’
039 ddgle 0l 15 J3e 6&..151 Clas s lasS

Syl callas canl ools
OlS wJg ol iagh ol mlbs sl
OF) g VFe ATAA AYAY YD Jlwsies)
adgi da JLw ez Sl s g 0g Dglaie by
ol o Jg b J_wy o g cdl s Lals
WSy landiS 055 56310 i 128l el
33 Ol At adgi g s B 2 oy oy
il o g s, sla S s ol s oS
Ol STy 5508 (g S JSS 4y b 4w lie
(VA oo 5 s 0 o b mls pl aes oo
w5 5 2L be 9y Jlesas Sl e
s Sl oo gy gl )3 @50 by 9 (2L
s LS i mlo b e oo cidllae coul alils
o (Vo)) Lo 5 elloe (YY) o) Kan
L oS a5 s o sine 5 e (S st
C.sLu Ls u_..m u_..u‘ L._....“)wb L;..\.vl.s ‘_go)l..\ﬂ
Lgo)ldﬂ 45.»‘ P e -\Y) QI)LLw 9 le.».l>).~a
S sl o o SlalS i sy £ 5 s
LS"W ] )‘QW Qoo &SJ CJQ.»J o ‘-;wa 9

35l

Woleiin 9 655 4t
aS ol lid gy Sl Gl )0 Lipehy pl s
sladle e oad o)l (LS slagazls ol
2 e i3 la)lys Glee g aSes les oo 2
Dol do 0 7 g Ao 0 K jo vali b ans e
5 2LS Gide zU as o gojlail oy o e
GyYe.- Jl_w B /A/;n( )‘ ‘_g)‘\))..')l.n] K0y9° J5_|o
VWOINY 5ladgs soslasl 9 1YA1 Jlow ;o 700/0)
eSS MYIDO L VEe e Jlow jo LS ;06,5 4LS

&



U’/';/'.{,Tu’fjﬁj

Abdollahi J. Arzani H. Naderi H. 2011.In-
vestigating changes in vegetation under
the influence of rainfall fluctuations in the
steppic rangelands of Ebrahimabad region
of Yazd province. Watershed Management
Research (Pajouhesh and Sazandegi). 24:
(1): 68-77. (In Persian).

Ajir F. 2004. A study of water spreading ef-
fects on quantitative and qualitative
change of vegetation cover. Final report of
the research project, the publisher of Soil
Conservation and Watershed Management
Research Center. 59 p.

Arzani H. Adnani SM. Basharir HM. Azimi
H. Bagheri H. Akbarzadeh M. Kaboli SH.
Assessment SH. 2007. Assessment of veg-
etation covers and yield variation in range-
lands of Qum Province (2000-2005), Jour-
nal of Range and Desert Research. 13: (4):
296-313. (In Persian).

Atarod]l EN. Baghestani Maybodi N. Bark-
hordari J. Mirjalili A. 2017. Effects of flood
water spreading on vegetation cover char-
acteristics (Case study: Serizi- Bafgh Plain
in Yazd Province), Iranian Journal of Range
and Desert Research. 25 (2): 290-297. (In
Persian).

BarAbadi H. 2013. The study of water spread-
ing effect on desertification decrease based
on soil and vegetation criteria (Case study
Sabzevar Plain). Ms.C. Thesis, faculty of
Natural Resources, Tehran University. 110
p. (In Persian).

Barkhordari J. Zare mehrjardi M. Yousefi M.
2014. Impact of flood water spreading on
soil and vegetation parameters in Sarcha-
han station- Hormozgan. Watershed Man-
agement Research (Pajouhesh and Sazan-
degi). 27 (2): 33-42. (In Persian).

Bayat movahed F. Mousavi SA. 2007. Study
of water spreading impact on plant spe-
cies changes in Zanjan. Iranian Journal of

RS Gt Ll glwg p OMew iy 51 b))

b Cawpd

Rangeland and Desert Research. 14 (2):
222-231. (In Persian).

Capon SJ. 2005. Flood variability and spatial
variation in plant community composition
and structure on a large arid floodplain.
Journal of Arid Environments. 60 (2): 283-
302.

Dahmardeh Ghaleno MR. Nohtani M. Askari
Dehno S. 2019. Studying impact of flood
water spreading on changes of vegetation
and topsoil in koh khajeh flood spreading
station, Sistan. Journal of Watershed Engi-
neering and Management. 11 (1): 211-219.
(In Persian).

De Jager NR. Thomsen M. Yin Y. 2012.
Threshold effects of flood duration on the
vegetation and soils of the upper Missis-
sippi river floodplain. USA. Forest Ecology
and Management. Vol-270: 135-146.

Derakhshi M. Eskandari Torbaghan M.
Ghasemi Arian AR. NejadMohammad
Nameghi AR. 2017. Improvement in some
soil characteristics and vegetative cover
through spate irrigation in Jahanabad Tor-
bate Jam. Watershed Management Re-
search (Pajouhesh & Sazandegi). 30 (3):
33-42. (In Persian).

Ehsani A. Arzani H. Farahpour M. Ahmadi
H. Jafari M. Jalili A. Abasi HR. Azimi MS.
Mirdavoudi HR. 2007. The effect of climat-
ic conditions on range forage production in
steppe rangelands, Akhtarabad of Saveh,
Journal of Range and Desert Research.
14(2): 249-260. (In Persian).

Eizanlou E. Imani M. Bromand M. 2016. Ex-
ploitation of floods in order to restore pas-
tures in desert areas of North Khorasan
(case study of Jajarm region), National
Conference of Rain Catchment Surface Sys-
tems. 19 p. (In Persian).

Fazelpour Aghdaei MR. Maleki Nejad H.
Ekhtesasi MR. Barkhordari J. 2015. In-

&



VPV olimo; IFY (aly (g0,lowi oF (68 Lo FF (50,90

vestigating the vegetation in flood spread-
ing areas of arid and semi-arid areas (Case
study: Yazd Province), International Re-
search Conference in Engineering, Science
and Technology, Istanbul. 23 p. https://civil-
ica.com/doc/398427.

Gholami P. Jalilian F. Behmanesh B. Esmaeili
M. 2021. Effects of floodwater spreading
on the vegetation indices in the Poshtkooh
Rangelands, Keyasar, Journal of Watershed
Management Research. 33 (4): 47-60. (In
Persian).

Ghorbani J. Dowlati P. Heydari GH. 2015. Ef-
fects of floodwater spreading on the vegeta-
tion and soil in an arid rangeland. Journal of
Arid Land Research and Management. 29
(3): 473-486. (In Persian).

Heydari K. Salehi G. Gharehdaghi H. 2018.
Investigating the effect of drought on the
condition of pastures in Fars province in the
statistical period 2011-2018, 7th National
Conference on Rangeland and Rangeland
Management of Iran. 17 p. (In Persian).

Jalilian F. Behmanesh B. Esmaeili M. Gholami
P. 2017. Comparison of rangeland vegeta-
tion cover and soil properties variations af-
fected by flood spreading, enclosure and
Grazing Uses, Journal of Water and Soil Sci-
ence (Science and Technology, Agricultural
and Natural. Resources, Isfahan University
Technology). 21(2): 221-234. (In Persian).

Malekpour B. 1983. Mission Report, No: 7149,
Institute of Forests and Rangelands Re-
search, Tehran, Iran. 39 p. (In Persian).

Mesbah SH. 1992. The role of flood spread-
ing in the revival of deserts. Proceedings of
the seminar on the study of the problems of
desert and desert regions of Iran, Research
Center for Dry and Desert Regions of Iran,
Yazd. 1051 p. (In Persian).

Mesbah SH. 1995. The response of some pas-
ture plants against sediment deposition in
Bisheh Zard 4 flood distribution network
of Garebaygan. Collection of articles of the

U’/'/TU’ f&}}

first national seminar on pasture and graz-
ing in Iran. Isfahan University of Technol-
ogy, Faculty of Natural Resources. 488 p.
(In Persian).

Mesbah SH. 2003. Comparison of changes in
vegetation of Kowsar aquifer in two peri-
ods of drought. The Second Meeting of the
Watershed of the Uromieh, Iran. 15 p. (In
Persian).

Mesbah SH. 2016. Vegetation monitoring of
Kawsar aquifer Management station. The fi-
nal report of the research project, Soil Con-
servation and Watershed Research Institute.
112 p. (In Persian).

Mesdaghi M. 2005. Range Management in
Iran. Astan Quds Razavi, Mashhad. 215 p.
(In Persian).

Mirjalili BA. Rahbar A. 2008. Positive effects
of flood water spreading on quantitative
changes of range land vegetation cover in
aquifer Heart district of Yazd Province). Wa-
tershed Management Research (Pajouhesh
and Sazandegi). 20 (3): 76-81. (In Persian).

Mirjalili A. 2012. A study of water spread-
ing effects on quantitative and qualitative
change of vegetation cover in Range land
Herat Yazd. Final report of the research
project, the publisher of Soil Conservation
and Watershed Management Research Cen-
ter. 127 p. (In Persian).

Mirjalili A. Musaei-Sanjeraei M. Zarezadeh
Mehrizi M. 2013. Changes of vegetation
cover under drought and wet periods in the
flood spreading site and control rangeland
of HeratYazd Province, Journal of Range-
land and Watershed Management. 66 (1):
145-156. (In Persian).

Pakparvar M. 1999. Investigating the compo-
nents of soil water balance affected by differ-
ent vegetation in the flood spreading system
of Garebaygan, Fasa. The final report of the
research project, Soil Conservation and Wa-
tershed Research Institute, R-1059482. 159
p. (In Persian).



. S &
STt B (S 2 s st s i 1 )

Rango A. Tartowski SL. Laliberte A. Wain- Rangeland and Watershed Management.
wright J. Parsons A. 2006. Islands of 72 (4): 995-1009. (In Persian).
hydrologically and enhanced biotic pro- Zarekia SN. Zareh A. Ehsani A. Jafari F.

ductivity in natural and managed arid Yeganeh H. 2012. Relationship between
ecosystems. Journal of Arid Environ- rainfall and annual forage production
ments. 65 (2): 235-252. of important range species (Case study:

Souri M. Bayat M. Arzani H. Khodagholi Khoshkerood —Saveh), Journal of Range
M. 2019. Estimation of long-term forage and Desert Research. 19 (4): 614-623. (In
production of Persian steppe rangelands Persian).
based on climatic parameters, Journal of



tg e .’3-3_; »‘*’:?:’:”‘9,.
¥ 1@1 OLP
%& Jm Watershed Management Research BTy
2.8
Fars Agricultural and Natural Resources Agricultural Research, Education
Research and Education Center ISSN: 2981-2038 and Extension Organization

Evaluation of the Effect of Flood Spreading on the Fluctuations of
Rangeland Plant Indices in the Aquifer Management Kowsar Station

Seyed Mohammad Reza Habibian*', Gholam Reza Ghahariz, Ahmad Hatami *

1- Assistant Professor, Natural Resources Research Department, Fars Agricultural and Natural Resources Research
Center, Agricultural Research Education and Extension Organization (AREEO), Shiraz, Iran

2- Assistant Professor, Soil Conservation and Watershed Management Department, Fars Agricultural and Natural

Resources Research Center, Agricultural Research Education and Extension Organization (AREEO), Shiraz, Iran

3- Master of Science, Natural Resources Research Department, Fars Agricultural and Natural Resources Research
Center, Agricultural Research Education and Extension Organization (AREEO), Shiraz, Iran

Extended Ab§traclt

Introduction and Objectives

The history of flood spreading in the lands adjacent the rivers and flood irrigation reaches several
thousand years. There are evidences of the use of floods to increase plant production in different parts of Iran,
including the cities of Qazvin, Baluchistan, Khorasan, Fars, Isfahan and Khuzestan. Surveys conducted
in 20 arid and semi-arid regions of the country indicate that in most regions, production indices and the
percentage of plant canopy cover have increased significantly in the field of flood spreading compared to the
control. The purpose of this research is to investigate the effect of flood spreading on rangeland vegetation
dynamics and to determine the fluctuations of plant indices corresponding to climatic indices in a 6-year
period.

Materials and Methods

In order to monitoring and comparison the fluctuations of vegetation indices was selected in Aquifer
Management Kowsar Station, 2 networks (representative of the flood spreading area) with the names
Bisheshzard 1 and Bisheshzard 4 and adjacent to them an area of 5 hectares outside the networks spreading
as a control. The representative of the area without flood spreading). From 2016 to 2022 for 6 years, in the
second half of May every year, 10 transects with a length of 150 meters and 100 plots of one square meter
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were established in a systematic-randomness manner in the strips of networks and the control field.
The rangeland type indice species of flood spreading Gareh Bygone Plain (GBP) of Fasa shrubs are
Dendrostellera lessertii (Wikstr) Van Tiegh., Heliantemum lippii (L) Pers Astragalus ssp. with
understory of annual Grasses and forbs respectively. Plant indices (species name, percentage of
canopy cover, number of bases per square meter, vegetative form and species biomass) and soil surface
coverage (percentage of stones and pebbles, percentage of litter and percentage of bare soil) were
collected every year. Using the modified six-factor method, the rangeland condition in flood
distribution networks was evaluated in wet years and in dry years. For the comparison of differentrangeland
treatments in the survey years, flood spreading networks and strips and control area from different
statistical methods (split-split plot design in time and space in the form of complete random blocks),
correlation coefficients, was used step by step regression to determine the forecasting model for the
production and canopy cover of rangeland plants and for average comparisons Duncan’s test at the 5%
level.

Results and Discussions

The results of the analysis of variance showed that the amount of plant indices evaluated between the
survey years, between the networks and between the flood spreading strips had a significant difference
at the level of 1% with the control. The percentage of plant canopy cover during the survey period
from 8.69% in 2021 to 55.51% in 2020 and the production rate from 175.32 kg per hectare in 2021 to
813.55 kg per hectare in the year 2020 was variable. Using the adjusted 6-factor method, the rangeland
condition in the networks with flood spreading in wet years was evaluated as good and in dry years as
fair, while in the control area (without flood spreading) in wet years, It was assessed as poor to fair and
in dry years, very poor to non-suitable for grazing.

Based on the results of the correlation analysis, a positive and significant correlation was obtained
between the canopy cover and plants rangeland biomass at the level of 1% (R?=0.86). The step by step
regression results also showed that in the plant production prediction model, the independent variables
(climate indicators) are the annual rainfall (R?>=0.34) the average minimum temperature (r=0.26), the
amount of rainfall in The growing season of plants (R?=0.15), the average annual temperature (R?>=0.11)
and their sum (R?>=0.86) and in the prediction model, of plant canopy cover percentage, the independent
variable of rainfall in the growing season of plants (R>=0.87) had the main and decisive contribution in
estimating the value of the dependent variable.

Conclusion and Recommendations

In general, it can be concluded that the percentage of plant canopy cover of Bishehzard network 1 in wet
years (water years 2015-2016, 2016-2017,2018-2019 and 2020-2021) compared to Bishehzard network
4 and control. It is statistically significant and in dry years (water years 2017-2018 and 2021-2022) these
percentages are higher in control compared to two networks of Bishehzard 1 and 4. In general, there
is a correlation between the production of plants with a canopy cover (R>=0.86), with the amount of
annual rainfall (R?>=0.92), with the amount of rainfall during floods (R*=0.84), with the number of floods
(R?>=0.96) =), with the duration of floods (R*=0.96), with the autumn and winter rainfall (R>=0.94) and
with the rainfall in the plant growth Period (R?=0.93) positive and significant correlation at the level of
1% was obtained. In general, the changes in the amount of the plant canopy cover index are in harmony
with the changes in the amount of annual rainfall, the number of rainy months, its distribution, and the
number and volume of effective floods in the growing season of plants. Based on the statistics from
2016 to 2022, the 6-year average dry matter production in control is 252.25 and in Bishehzard 1 and 4
it is estimated to be 528.31 and 362.17 kg per hectare, respectively. The production of flood spreading
networks is about 1.43 to 2 times that of control. From 2015 to 2022, there was a significant difference in
plant production index fluctuations in Bishehzard 1 and 4 networks compared to the control. In general,
considering that water is one of the main factors limiting the growth and development of plants in arid
and semi-arid regions, the use of flood spreading as a simple, low-cost and nature-compatible method to
improve quantitative growth indices rangeland plants are inevitable.
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