ALty
P

. A T i
1o » & S

0L Q"J

“ g 2.8

WGL;:’.’GL'UU';»&GJ/T;.:,Q}"J// YUY YA :EL:; Q’J/’O/é;ijjjrﬂ.;ﬁ_};um
JusSwi! g (Haloxylon persicum Bunge) £6 40 Ol 9 cundg vy o
S cbls> w by T g g (Calligonum comosum LyHér)
¥ ygrian s plas F3g0 owMB dland T oLT e @ uge ¥ 63U 5 Lisuz U wesmedaw
Ay oKisly s b 9 uxu.b é’LuO dbmb c)l,yilﬁ‘.) -
RYE W oKisls Ko e 9 ‘_;su.]o C.sl.«.o dcwlb cd)lb)ou] (Ao J..»)I‘_;«»)L.M:)L{ dwlb -y
RV oKy s b 9 G’““‘L’ CJLA dbml.) c)l:{.)tb»1 -¥ 9 Y
 byso 0450

Gud g doddio
welil )5 pgara (LS laplhips: Wy (2alS czse ame 5 (Sj sladele b 5l Gl ST Gl
S bl (0 pgara S ol 65 Sl L o 92Ul S endy 050 o St
aSepl (Yo F 5 )lae o Bolo) cul 2lS Slade » S50 5 0aiiS dgamme Jule S cogb ) a5 Sidaad g
5 0k S SRy (AL Glataosad mie (S dw w4 (K 39800 Jod S & L 5l (i a2

(Vo) L g i )5) o)l 5es Lol i

Ao, g o3ll 5 6L g LSl sladisS ibazl o515 do s ¢ 5L o g ojlail 30 Lol st Bas
u‘y‘sa L)] UJLA‘)AASML:GA (\Y"’H JIQPL! \YaA )‘Q"’) @Lo) dc)l) B M)AJ LSQ”Jg‘ Ja.!‘).u.: ) Lbu—l g_;lf))
Sgad Dbl wles co Jos gy S cbli> slaz b jo a5 glassS

g, g olge
5 5y3linS (G0aSzild s 50 iz o s oy VYRR 0l 3 B AYAA e 5l 0T o jo Lidgh o0
5ujj_:;':a°(°\‘\ Y o aghie o ola bl Gl ST gool > (6 ,—egl SO o aBly xdbailicg

g3 4l £l

Tajbakhsh.m@birjand.ac.ir : (g pSII Cony (Wi Ko Jghunnose

6 0 By Cundy oyp AT gty e 09e M cp (Ulle cpe ool B sl i
SBocbls oyl s 4 (Calligonum comosum L'Hér) sl  (Haloxylon persicum Bunge )
S8 =YV Y ()bl o ingh

10.22092/wmrj.2022.358432.1468 :JUaud (gamwlus

A SAIRAVRRER\ -ve F TR S VRS0 W SR 7PN AN SR VAR 0% S S 51 T TR UL SRVAL R Rt WY TR b}
VAL P8 ladio AFY oy OYA Slo (go)lodd ¢V (g0l ¥ g0y9d Y Jlo gyl el (cla gl

g 3 1 oy D] i 51538




VF+Y )L@ SYA dl{d ‘_gb)w ) db)w Ard 65)9:

v &
U’/'V{’(ﬂ(ﬂ’}
. ®

ool o dea VoA alcs O- (50,90 ;5 ditlaie GaYLs Ll ceiloo el a5, 15 Il 5 ¥Y O FY Y
EL 6855 1o 5l ol sy oSl 5 EU sloaisS (2B ol soslail (g cpl 5o (Vo VF ol e 5 las o)
053,55k 50 b laaisS tdeizl oagul as s ad Ol sl B oS (b b o515 L LSS e JeiSul g
oLl ol G oslaez sl o gilo Yox¥e alul b JSo o Bg,b 5ol (5556 jlail azeis )0 S48 5 5,5 jlad
Jad o o] (idazl mhw 5l baiss Abanzl S Colus alone lp (ouizmen b oslitwl 4565 1o 55
5 &3bly Jalo ((Kion (slo (5051 5l mosls Juloxiga s (6l s ()10 0905 (53508 D300 lan b 5aly
5 ot plool SPSS 1531 o5 saleass s (6 Lol (glnyp03] adS s oslii_wl ANOVA) 4, beSy uily s 52

b oy JuuST IR e 5 Galwges Lo jloged

oS S glagbls )0 Sew Jlan Glage) 5 (b SladS ;0 g 03 (Sl 4 pglie IS JoiSl
VOIF o3l b OIS s poxs (5 e 0l (L (65,98 (goaSiiils ylindlyd 1o aisS ol () o gl cladly
O3t (Ko 55 sl DS o3l g (ol 503l e eien el o b 4 Lo e e
o e ;0 O o3l g b o o (RI=4AY) 010 092 o cire Cutte (Siioad /0 ) maw yo
Code (Suod o) a0 O 5 as o g 5L oS o .(RY=°/V‘\) 3,4l dg2g o dme Cudo  Sion
6oL bl S Casb, Cda 10 (s el (k) cud )b ogeynly Jdoas €6 .(RY=~//\V) 3,0 3529 jlo Sxe
als lad gl 000 3525 (gl s sabaly S 5 5 ()L Gl Shg et (3mrm (Sime® oy Golsl 3l
Cdo M SR CJa...u o ulf).' 60)L.\J‘ 9 c\a; u,..._.»ytl; ‘_ébﬁ.u‘ Qo0 g ulfj.' L.SD)‘J"‘ 9 U,u)l) 60)‘;.\)‘ O
@bl 3k Gl S 5l plaSgee b ol wo)s o eizmen (R VY g R IVA (i a) o)l 052 o e

O,l08 095 (54l sine

el fo o VT EG (6595 2 g po (2 53S9 e e VOIF JooiSul (6595 0 Loga po S5 0 (03Il (2 S A
ol olo, 3T 0 7V 1 568 g ologpate ;0 LFF EB (64355 LIS 3 duoyd o )3 s 0] Cwods ol by

s gl i (65 i 2 098 o0 o Sl (6 S 8 sl EU (a8 Sl az g5 L (/-0 2 P)
2l oo oo SB Gale b g Jow 5l xS oz Gl gyl e ooy 4 S 2l g 00t

o Cde5 (S cblas gy U ey 1 gouds 59

gl S wojladl) il sl S g (O ey
oS (ST e oS (0S50 b Gl 5 (Do
S el T5e le Jele alex Sl Jlow Jab
2V Ghlen 5 s 05 deelol) widl oo
Gk 3l Gl 80 Jlade (et 3l sl Sl
OB g lol, ) cwlonds a5 Lis o OE
IS 1 i oy S o3l oz lsie o (V<A
@bs dov 9 ey S STy S S0 S
(Seigdanee) GHbiiol lwus ol gaz 2
O 5 S35 il oo (5500 03K ST
Jos OB, m s oLl s A A S )Y Y
Slatwogar mio (Shy 4w 4 (S 39bo
oS )l g bl b g )b slo S (2L
OSen (2S5 OB p soplailaz SV Ve Lo g

Aot

sl 3l G S @Bl o pgazas o ol
Sy GalS cge (ae g Sy sl ole
9 2bisl (S repr 05—b 0 (LS sloplliips:
Pgata WS 0 Iy (65 i Sl D)L e
Jole S5 gl ) 45 St aass g Kis gblio o
Solo) cul LS Cladsi 5 35 g oa S dgae
39 eoo,b @l ojlasl 5 edbol (Yo VF o )Llac 4
lags,5 Uiz ol seoile (il s of gl 2y e
985,085) 3,0 Dyg o il (355 Sl (6l
&)0 jgods oLl 55l (—asu (Vo F (S
ey a OlS (i ezl L ojesp Sl ps (il
o3l (al 4 93,5 (oo 5k haaSl 4y g 00D i3S s
S R 3gh e a3 S lalS S gLt gabiwgas o5
(359t dod ugh)) (ulidlsn Lul il b oS o

&



U’/"/{TU’ f‘j"};

Qo g iyl b g 05l ).,.,b yol> Gimgh Bos
g olasl p EU g JeiSul slaaisS i gzl ST
o3 0 iy a8l bl o el OB as
i S cbla> glaz,b o aS gla S5 lgi oo QT

Sged Sl wles co Jos

L by 9 dlge

axlbwo S0 64.0.‘9.».0 Mj.o

ola,> L VWA 4 5l G‘J Jw yo Giaghy ol
GoaS il oy 0 Ay e—d oy 0ITAR
ool (5 eskS 0 5o aBly rbrlio 5 (5555
5 5,508V AT s dabane ) as slil e S
dibaie o lil o lazs F 15 Jl s ¥Y O FY YY)
Sble Sas bl o (5 )legs ganaiib (el
b e Olygd S g el (e olmssl 2 9 Sl
8 Lalgl B 3T Ll sloj csalols yo JLow
sl s Glimey 25l 5o lo )l yiian 595 o0 )18
1o ailate oyl @Y Ll el il e s L
3l sles ol yio oo VWo/A o 0+ (50,50
YEIE 5 \F10 MF s as ¥ Sl 5 5uSils
AV NYF Lo g lis o) sl oo ol T ilwas ;o
oalatul 8,50 sloaisS

5 €6 slaaiss =b b Gojlasl Ghagh ol 5o
£5 54555 1o jslie (ol gl et s oS
Sby U S U Gidig o515 L LSS e deiSul
laieS Ll zU o@eul ao o () Joux) ol bl
SpSejlailazis 0 SzeS 5 S5 yhad 185 e o L

... (Haloxylon persicum Bunge) ¢U ;5 05 p Cunidy oy y

IS5 3155 Jy il adasde LB oS Llod 5l e
G bl Loyl o gacme o)l o 50wyl ol
S b (V0 (LS 5 54)) o salys ol
Sgu s0 d9ad yil38l g olS (gl b il Jole o
(Yoo ? ) g 50,5)

5 S haw pasls Sb (YY) K 5 5 2l
) by g puiS QB 2 soplwl p e Sl 5
St ol b oSS bl o o (a6 5 L4
oo ) giwdeds 5l plotal s S (o) 2 |,
Ageis g9 3 olBiils (65,5l goaSiisls Slaso
o ylid gl .a5s,S ol Gﬂ O g,y 5l
o2 95 p e i g O gojlail Gl dlad
o oL Gl L 85 sy s 30 505 SVl
Ol B GO i L) ) s ysba G5 5 oSy
oLS LIS 5 BT a5 0Bl Cesd domats ol @ il il
ool Sl 5,08 Sy 'y prhans el 4y s
250 S e shly g oslaslieg ezmen Koo ol
A e alise ol la b O ol
1WA ol , 5 BAYAA Jow g 5l aS —imgy yo
Ay asS o AVl W OB S sojlail (e 3 plol
Cewddy o oo BON o ¥ /F ol Sy ig 5901 5
5551 gongame ;o (V- VY e 5 sobl o) el
by bl g sladlo (L oL Gl o3Il 5
Joe slesliinl b (55 o 5 (2l 9 59355 90 sl
ol el as ols lis s ol (5 Sejlasl B8
TP s iy ool Slals g glaBl s b 2 < 3L
S (6455 (5l g 9w (sa5S Sl p VAT 3 JAVA
L 5 sl) closg 7 YOIO o 1515 JFVIA
(YY

oo axlln 2LS e Glaxin - Jgus
Table 1- Characteristics of Studied Plant Species.

Life form Growth form Family Common name Scientific name
Phanerophyte Shrub Amaranthaceae ~ White saxaul Haloxylon persicum
Phanerophyte Shrub Polygonaceae Arta Calligonum comosum
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Figure 1- Situation the Trays in the C. comosum Species.
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Figure 2- Situation the Trays in the H. persicum Species.
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Table 2- The Values and Percentage of Interception the C. comosum Species in Rainy Events Were Measured.

Interception Amount of Vegetation Precipitation Amount of Season  Rainfall date

percentage interception ( mm) cover (%) intensity (mm/hr) precipitation (mm)
18 6.4 83 79.1 1.25 Fall 2019-11-21
17 2 50 8.2 2.11 Fall 2019-10-19
17 2.4 83 5.3 5.24 Winter 2020-01-12
13 32 71 47.1 17 Winter 2020-01-23
23 5.6 85 4.30 28 Spring 2020-03-23
23 8.5 67 374 5.17 Spring 2020-03-30
24 5 75 88.3 4.20 Spring 2020-04-11
34 6.15 94 72.5 8.45 Spring 2020-04-14
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Table 3- Pearson's Correlation Coefficients Between Rainfall and Interception of C. comosum Species .

Interception Amount of Vegetation Precipitation Amount of
percentage interception cover intensity precipitation
0.548 70.931 70.880 0.638 1 Amount of
precipitation
"0.871 *0.799 0.412 1 0.638 Precipitation
intensity
0.323 0.691 1 0.412 0.880 Vegetation cover
'0.781 1 0.691 '0.799 70.931 Amount of
interception
1 “0.781 0.323 "0.871 0.548 Interception
percentage

**Correlation is Significant at the 0.01level
*Correlation is Significant at the 0.05 level
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Figure 3- The Linear Relationship Between the Value of Rainfall and Interception of C. comosum Species

Amount of interception )mm )

During Seasons of the Year.
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Figure 4- The Linear Relationship Between the Value of Intensity Rainfall and Interception of C.
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Figure 5- The Linear relationship Between the Value of Intensity Rainfall and Percentage of Interception

of C. comosum Species During Seasons of the Year.
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Table 4- Variance Analysis of the Effect of Time on the Value of Interception of the C. comosum Species

p-value F MS df SS SOV
0.307 15091973 225625 2 45125 Time
95.14 5 75.74 error

7 119875 Total
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Figure 6- Comparison of the Average Value of Interception in Autumn, Winter and Spring Seasons.
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Table 5- Variance Analysis of the Effect of Time on the Percentage of Interception of the C. comosum Species

p.value F MS df SS SOV
0.035 6994863 15311875 2 306375 Time
9.21 5 5.109 error

7 415875 Total
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Figure 7- Comparison of the Percentage of Interception in Autumn, Winter and Spring Seasons.
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Table 6- - The Values and Percentage of Interception the H. persicum Species in Rainy Events Were Measured.

Interception Amount of Vegetation Precipitation of Amount Season Rainfall date
percentage interception cover (%) intensity precipitation
( mm) (mm/hr) (mm)
28 1.7 81 79.1 1.25 Fall 2019-11-21
10 2.1 52 8.2 2.11 Fall 2019-10-19
24 6 81 5.3 5.24 Winter 2020-01-12
46 9.7 60 47.1 17 Winter 2020-01-23
21 6 85 4.30 28 Spring 2020-03-23
28 5 68 374 5.17 Spring 2020-03-30
31 5.6 73 88.3 4.20 Spring 2020-04-11
22 4.10 94 72.5 8.45 Spring 2020-04-14
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Table 7- Pearson's Correlation Coefficients Between Rainfall and Interception of H. persicum Species.

Interception Amount of Vegetation Precipitation Amount of
percentage interception cover intensity precipitation
-0.096 "0.789 0.907 0.638 1 Amount of
precipitation
-0.415 0.261 0.581 1 0.638 Precipitation
intensity
0.081 "0.710 1 0.581 0.907 Vegetation cover
0.530 1 *0.710 0.261 *0.789 Amount of
interception
1 0.530 0.081 -0.415 -0.096 Interception
percentage
**Correlation is Significant at the 0.01level
*Correlation is Significant at the 0.05 level
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Figure 3- The Linear Relationship Between the Value of Rainfall and Interception of H.persicume Species

During Seasons of the Year.
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Table 5- Variance Analysis of the Effect of Time on the Percentage of Interception of the H.persicume Species

p.value F MS df SS Sov
0.496 0.808 375.5 2 750.10 Time
6.65 5 250.33 error

7 44 Total
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Figure 7- Comparison of the Percentage of Interception in Autumn, Winter and Spring Seasons.
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Table 9- Variance Analysis of the Effect of Time on the Percentage of Interception of the H.persicum Specie

p-value F MS df SS Sov
0.334 377.1 250.13 2 50.26 Time
60.94 5 473 error

7 50.73 Total
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Figure 7- Comparison of the Percentage of Interception in Autumn, Winter and Spring Seasons.
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Extended Abstract

Introduction and Objective

More than other biological and environmental factors, the water crisis reduces the production of
plant ecosystems, especially in dry climates. For this reason, the evaluation and measurement of rain
becomes more important, especially in arid and semi-arid regions where soil moisture is a limiting and
effective factor on plant production (Sadeghi and Attard 2014). The proportion of precipitation which
is converted to precipitation depends on three major parameters. It includes: plant characteristics,
precipitation characteristics and evaporation conditions (Grits et al. 2010). The aim of the current
research is the effect of the amount and intensity of precipitation and the percentage of the canopy
density of the Calligonum comosum and Haloxylon persicum leaves in the climatic conditions of
Birjand in the period (October 2018 to June 2019).

Materials and Methods

This research was conducted from October 2018 to June 2019 in Faculty of Agriculture and Natural
Resources, University of Birjand. This area is located at 59> 63> 21 ° East and 21> 43 ° 32 North.
The average annual rainfall of this area in the 50-year period was 170.8 mm (Derakhshan et al.,
2014). In this research, the rate of canopy rainfall interception of H. persicum and C. comosum were
measured. For this purpose, four replications with low to high crown cover density were selected.
Taking into account the large and small diameter of the shrub, the percentage of the mass of the crown
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were measured. To collect rainwater under each species, tray-shaped containers with dimensions of
30 x 30 cm were used. Also, in order to calculate the effective area of the canopy of the species
during autumn to spring, the surface of their canopy was photographed vertically. In order to
analyze the data, correlation tests, analysis of variance and one-way analysis of variance (ANOVA)
were used. All statistical tests were performed by SPSS software and graphs were drawn by Excel
software.

Results and Discussion
C. comosum is a drought resistant species and it is spread in sandy hills in deserts. The results
show that the highest amount of canopy rainfall interception belongs to spring season with the
amount of 15.6 mm. Also, based on the Pearson correlation coefficient, there is a significant positive
correlation between the amount of precipitation and the amount of rain at the level of 0.01 (R2=0.93).
There is a significant positive correlation between the intensity of precipitation and the amount of
interception at the level of 0.05 (R2=0.79) and there is a significant positive correlation between
the intensity of precipitation and the percentage of interception at the level of 0.01 (R2=0.87).
H.persicumhasahighability toabsorbsoilmoisture duetoitslow osmotic potential. Theresultsrevealed
that there is a significant positive correlation between the amount of precipitation and the amount of
interception and the percentage of canopy mass with the amount of interception at the level of 0.05
(R=0.78 and R=0.71, respectively). Also, there is no significant relationship between the percentage of
interception and any of the precipitation characteristics.
Conclusion and Suggestions

The highest amount of interception belongs to C. comosum with a value of 15.6 mm and the
lowest amount of interception is related to the H. persicum with 1.2 mm. The highest percentage of
H. persicum is in February with 46% and the lowest percentage is 10% in December (p < 0.05). Due
to the density of leaves, H. persicum is more suitable for preventing floods and soil erosion, since
more water is absorbed by the canopy and less water reaches the ground.
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