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Article Info ABSTRACT
Article type: Background and Objectives: The conditions and processes which
Full Length Research Paper  ecosystem and the species that make up their structure ensure the
continuity of human life and meet their needs are defined as the ecosystem
Article history: servic_e. Evaluating the e_cosystems gervices is the best way t_o pay the
Received: 08.12.2021 attention of the community and policy makers and try to maintain and
Revised: 10.15.2021 improve them. Ecosystem goods and services are generally classified into
Accepted: 11.01.2021 four groups: provision, regulating, supporting and culture. The aim of this
study was to evaluate and quantify some short time ecosystem services in a
faba bean agroecosystem of Gorgan region condition.

Keywords:
Biodiversity, Materials and Methods: A field experiment was carried out as a
Ecgsybstem Services, randomized complete blocks design with three replications on research
aba bean,

farm of Gorgan University of Agricultural Sciences and Natural Resources,
during 2019-2020. In this experiment, five faba bean cultivars including
Feyz, G-fabal-2, Boroujerd, Shadan, and Mahta were considered as
experimental treatments. From the during the growth season, some short
time ecosystem services were measured and quantified. In order to estimate
the provision sevices, were harvested an area by a quadrat 0.5x0.5 m? at
70% of pod maturity stage. Also, plant diversity sampling was done from
each plot using quadrat 0.25x0.25 m? randomly. Data were analyzed using
SAS software version 9.1 and the means were compared using LSD test at
a probability level of 5%.

Plant biomass

Results: The results showed that some services were different in the
studied cultivars. According to the results, faba bean cultivation increased
soil organic matter in most plots, but there was no significant difference
between cultivars in terms of carbon accumulation in plant biomass.
Results showed that different faba bean cultivars had significant effects on
supply of provision services such as green pod and total biomass in the
level of 1% probability. Based on obtained results, Feyz and G-fabal-2
cultivars had the highest value and Boroujerd cultivar had the lowest value
of provision services. Also, the amount of grain protein in Mahta (28%)
was higher than other cultivars. The results showed that coarse and
medium grained-groups had the highest biomass compared to fine grained
group due to producing a large volume of foliage, more sunlight absorption
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and that resulted the more photosynthesis potential. By assassmet the
weeds diversity in the experimental plots, we were identified 10 weed
species belonging to 8 families. Sinapis arvensis L., Phalaris minor,
Veronica persica and Polygonum convolvulus had the highest relative
abundance.

Conclusion: In general, coarse bean cultivars along with Mahta medium-
grain cultivar provided more ecosystem services than other cultivars.
Therefore, these cultivars can be considered in terms of providing more
agroecological services for production in Gorgan region.

Cite this article: Nasrat, Nasir Ahmad, Kazemi, Hossein, Sheikh, Fatemeh, First, Christine. 2023.
Evaluation and quantification of some short time ecosystem services in faba bean
agroecosystem. Journal of Plant Production Research, 30 (2), 1-20.

@ OIS © The Author(s). DOI: 10.22069/JOPP.2021.19395.2862
v e Publisher: Gorgan University of Agricultural Sciences and Natural Resources




YEYY-Yede gl LLS S s el s a i
YRYY-YYVA 130T UL P P SRORRIR A g
¥ %&Lﬂduﬂrﬁgs

Wb pgicus’ 59 G jlup g Oooligs Olovs 31 (B 2 S 3lutS 9 S )

A\ s .o .Y . . .
M)J}M;src:&wu‘v whlsw‘\aﬁaaw‘”a;

W8S b e 5 Gooslis esle ol (AL Wy eaSils (s 055 (S3STaS) Al bt )lS s sl 2l )
nasirahmadnasrat100@gmail.com UL, .ol 4l & S

DRl QES WBS b e s giosliS psle Bl (A g oSl wely; s S Ll (s odiw s Y
hkazemi@gau.ac.ir :4.lLl,

5 sl (Dl Olojle OldS Ol b w5 5355LS 2sal 5 Slid S e (Bl s o) Sl i skl X
sheikhfatemeh@yahoo.com :4sLL1, .0l 1 08 8 s5,5lis TS

christine.fuerst@geo.uni-halle.de :4sbL1, .OLJT cls 54 ke oKl Sllatar Sl anw g Sio sl ¥

AJ\:S.T e Sl
Lol Jltla oS slaa S 5 08 3lup s OF Goob 31 a5 pladul b 5 Laul 5 i as 5 aiile s ¢ 5

Ol i S ol 1y 5l GLaSLS 5 03,5 ol 5 OLdl Sl 5l cins o 025 Rk Tl JB W
Sz Sl o e el Sl (IS 550 el 0l i 1 O sl el
SV b e Lol )l 5 bis g 53 B 5 OIS Cslis 5 amsls a5 L
loail (Kb s e el (el o5 S Slex 4 ppeme 53 OS5l Sl
52 O 5lap s Sa ol Sleds 1 S (5l 4S5 2Ll Bas badllas opl g e

A plal OB S Ol b 53 Bl o5 225

Yoo/ 0/YY :C,J.li)é @Ju

Vee/eV/YY :Ji*i|j.} '@)U

SRR PR

e ke iy s ol S slass sl lea Sy addlas ol e Gy, g slge

. L . P : (IS slaely
rﬁ) C" A rl}u\ )‘Jg.‘ dw > \YaA-44 L;Cb) dL—u B QISJS &:«19 CL"‘ 9 L;)')}L:S
- Sl
4.'1.‘3; J.la_v BL) U,M.LLA)‘ L;Lh)l.q.; d‘}& “ l:.@,d 9 LJ‘.)L\-N ‘zﬁ-}ﬁ ‘G-fabal-Z gua._«‘ﬁ JALJ: %L
NESEPY

5 o el Sl ls Ol Dol S e g1l Ay b b s A2

AS 03
ALl S 5w e Ox /0 LS Sl eslinal b dade Saw s Ao s
O Sl an 5 U 4 50 b e LS e 55 38 S Gl pesel S
Slr s plnil Bolad Sppoa mpete /YOXH/TO SlylsS 5l eslid b (oa OlalS
eslizal b b S0le amglin 5 3 S e3lizad 471 a5 SAS l5ile 3 5l Laosls s 5 4525
A el Ao ;3 0 Jlazs| e s LSD Osa3l 5l



mailto:sheikhfatemeh@yahoo.com
mailto:christine.fuerst@geo.uni-halle.de

el A3l e sl il 2] b edd )] Sl S sl Ol b el
Lld bl s e 5 8T s S sl (ol 53l el BBl CiS ool o =k
wll Jl 5l i sdalin pB)l e (gl pme DL A s g e S cull
ol ome ole DBl il Bl JS o35y 5 o SNE e Aile sl Dless
00 5 e op 5t Gfabal-2 5 (s (5, S sba dadls Ao\l e s
31 (o s3TA) lags o35 55 wls 8 Olsee cpizred Lo Lls 1 Jlie op 508 5 25
o M e Besze w5 iys ails (1 oS sls 0L s Sk pBll b
Slp b Jeilty 0350 I3 a3 5 Adp sy 5 S e ol 5 S s FLE S s
E55 on bdndls 5oals B L aslie 55 (65 A 035w e GRie S e
OLLS Lus plubs alS elgls A S5 658 Ve aalesl wsyie e ObalS
Slel e (Phalaris minor) = s «(Sinapis arvensis L.) _i>; Js >
Ly s ol 3 5 i (Polygonum convolvulus) .., 5 (Veronica persica)

.JJJ).: b‘b

2l banglie o lge L ste &ils (035 ol jen 4 DB s 4l (B SSosba g S

NV I PP W o@ﬁ@@\yﬁcﬁ:s‘_;\ﬁ leS/)'waﬁ

Dol sS Slaas 5l B (g5l 05 9 (bl O FT) i )5 e yod cdabbld (s ¢ ypuns (0B e pal (& a0l
AT N Y alS sl 4 Ml iS5 oty
DOI: 10.22069/JOPP.2021.19395.2862

@ ) s © OB 5 rb e 5 55)9liS pole olails 00

NG




O Ko 9 O pai dosl g [ o D0dlgS Olosd 51 B 55w 05 9 b))

b S5 e (e o Sl Ol di
Sleds (gils slpe 5 plend—Cany g
syl okl 5l dolb wbe il s
98 ol Yl o b i 0 G 5lp 5
(SLbles S (o 3l i s CodS i ol
b Sl ol el s bl J s
I oS Sleis o b s JLSix tiles
Wl Sim 3 Sleds (03mST )5 olS 5 S s
SAS S A S SE S il
o wdyl gl wles Sl 5 55l
5 s ol el 5 ol sle o
V) (s 55

Ol 53 el s L;L;aolfjbrﬁ RS
o pde sdas 45 AL e (63558 OB slup
Fate g 5 Sliy whsle dds Ay Lol
il g1l olpe oal A5 Al b s s e
5 b (8 ek Sleas Opre Sleds
58 dalp G 0 OBl s o (Kb
noerd gl Bl e 00 59)
ml e sleS OBleps Sl
wlds gl Gl sl el gl Sl
S 53 Adl e WOl (I8 5550 5 05 S S
@l 31 ol e 5 Bl (snmebi
5 s SIS olas 48 550l 038 S5 el
Olpde Ql}l)ul_}ﬁ Lgb{ Q@)'L.ucﬁ s
sl opl bl b e gslasl 5 el ol
S oS el 53 L (5558 O sl s ladt
spb a5 a3 53,0liS Sl s el 4 by e
O)

B o@;uw Sledst (¥4 0L s 5 315 el
sloail L 5 L Sl L s 4
5has O @bl OB 5lep g Slods L5 50

Ll 9 sl é\)bﬁ L;u)bb B S Lowd Sleds

Aodko

Q)lfjurﬁ Sleds poede w8 aas 55 s
sl Sblis el 53 ol dles Ol gea
() o 5 3 a5 30 s lame
SO lap s OF Go b 5l 4 gladal b 5 Lol 5"
s o LS 1 Of Jltle S S S 5 b
Lol glsle 5 o3 S il |y Oldl Dl el
;;ijurﬁ Cleds Ol cou MauS e b
Clds bl ol (1) Cel eld G
G ihe 51 olg Sloas 5 VS OB 5lee 5
e glalis 3 IS, sbas 6350 45 (F) ditea
Gl damme laiie Sl gy b o325
S S imer s Supde M el
ol Jass glawir Ly odd @l bl
Slp b sladnl s b (F) 50 e eslina
ssbe 1y oll glasls &S Sleas 5 WY i)
(0) ol 3 5de 33l 03,51 s o b ol
Ol il 5 anals 05,5 08T (gl ol o oslas
Ol i)l e OB slep s Dledst ol
das o 1y AT ) anels 4 Sledbl ol il e
Ll oS e b ol O 6l &S
(8) 558 s

x5 1 5 O ag LS OB lep s Sleas
e T
Rl V) S s 5 L bl s B
¢slasl J<.Afe (SN el e cleds
ISEDO 0 V] PR rﬁlﬁﬁbéhwflgb oLl
Ml ¢l el (b ol shuails
5 S e e 5 b b Slesliad (S8
S S 5 cblis OIS gl
(A) Bl o oal 3 15 O g 5

055 Dy 4 OBlees Slbas 5 WYS

Lile ool Olodst 3 A5l 4 W gl o ghuaid



VFY Y b)l.o.n.:} A 2,93 ‘uﬁlﬁf .A.&J,; ‘_glhu,u.h9f 4.)‘)*».'

by b 5 Bl s glaplls L 5 oLl
Sledst Ol 5 e &S Ldew) 4D pl 4
Sy bl 5 g Gble 5l kS 5 b
Rl Ol 2 5pS 5 el st OB 3 Ol g
OIS o aikeie 035 4 Jld Gble 5l Sleas
(0) s Jol-

55 A bl 53 (FA0) OllKen 5 sy
ClS s v.stij'fﬁ Sledst S sla S
S LB S amI (o 5 Lgw (03 byl
om0 S sl Al g e SR
S Al CiS W b e ciS il gla S
RARS 5 e 52 S eSS A0AA Ol w
YA Doles Lsw el S 5 OF Ol
(F) 35 JBSs 53 o S p-f)l:s

2ot oS b (Y1) O 5 Ll
Glagl 0kst s |, S I S lgme
son St sl 5 ol el 5 055
Sk IS e oS sl Ol s LS
VA e (P ez DS o Sy ke
03 s eie Aoy V/Y U.KJL:» L Lo s YYY U
O Olas oyl @IJLQUSB- o e Lo &S J>-
Loy VA e Slaae b odsys VA 5 N4
(YY) abLlen 5 oS0 I.OV) a5, 5
QKJ'LNUJ, Sl i WS bl adles s
el s B e S PO ol 4 Slaake s
dor kS 0T sl el w8
3RS e S Wl polas
Shsy als og s alS 03550 anl b
23 08l p Sl 0y L 1) dns Ll 52 0
(YY) s 5 oS o8 0A) ails S
Clax a8 Lol s & ble Lud Sl
Comar 3L LS L boses 558 0 e O slup

(14) Llaxl 5o

5 S5 Ol Cblis (op S a5 Aile Ll e
D8 ol cleas & 3 Sl ol e 8
2 bk e Szl s Bl s &S Ll S
23 $30sleS 45l 5 adsl OV pams fie (55508
ol oS ol ok 5518 (V) Wsd e a S L
S 5 e slalis GBI o ke
ohs 4 S SBlees Sl &l sl
Dyde mmly pB L alie 5o (gl Dl
@3l 03 b ol s s Ses alS der s
SN gaosles Sleds 50l S fals sl
CS S 38 Ay eSS cnl b bl e
Sl 2 Og58 ol 5 SSBLL 6505l e
Lim Osmer Sldsr Gt GOlls Sl
303 el pen 4 5o 1) Wl Glde A5 5 G L
(Y90) OhKes 5 S sS asdles 55 (1))
03 S e Ol e s - S Wsls oles
sl Cad s, Ol E Ol f.x;_f gl
JS sl aens PY ssds 5 en S A Ol
Q) Closls ol s a1y Sleds
Al 1Y s G (YY) O 5 Olslale
ol 5 Sl 5l cblis bl 3t sl el |
il Ges 4w 3 SbEZdS 5 S oS
elwl Aons VAt 3 el DS Lo
St JI S o3 a8 s S el ol sl
oS DS 5 S e S Ol Sk e
OF) 25dn ol J 28 Lyl o b aglie 53 (S
S WS ok (PF) OLKea 5 Sals
S los S 4 gema WIS o (Adg DY panme
03 Sessba Al r.fh\).‘) B Q@)'L.JU{ Slads
A s N pame (ol 2ol J Y b
ol & i 1 Ol 5 ot 5550 1Y 51 e
V) sls JRulssl i g O peamee O3 (55,LES
LYy ohen 5 Glige 6,5 anlas o



O Ko 9 O pai dosl g [ o D0dlgS Olosd 51 B 55w 05 9 b))

YV elar 5o, 00 as,5e pl Al el
a3 OF LWl e Jgb 5 Jled 4ids YO 5 o
3 AT Cu;)\ buga 5 35 aids Yo
e s p ) ST S g sl 1 Loy e
oy *o s YA 5 Chos Ao 13 O (5 Ao 3 V)
Colda s Ao WY T esle /8 S pH
Al e e peas s /AT 0T St S ST
S50 adkie 53 AVl SWLL el va[.:,o
el o SKle 5 e e FYVO 50 andlas
VIO e Jl el pfe S s s sl
s YMO 5 oo e 3 1S Sl s
e T RIS U -3 S SN PR PN I g W
N sbe des 5 e b S Ysame adlane
B) pfw bab s Gle Ll Bl Laulsl
Lo a2, Jab (Lo a)ls sy b e aad
AW Ly Lo gie MY S (glos A wies les
31 Y440/A EERES paeme s S ol ax s
(V) cnl ol f OB 8 bl g oS

B s YA el e o Gl ol
v})@b)‘ﬁ%)}&#@&ﬂgdusﬁcjb
5 Obls o> G-faba-1-2 20 slapbas DL
il 5 Sl S e 5l pl,) b s plol g
PGl e g S8 ek mle 5 g55lES
dols cls Cis, & e WY slal b el o S
O kel e Sl N0 sy a g by o
035 e Sl 0 ClS Gee 5 e Sle O lachs,
Ad S s @ VY ST e s
Cosgots Pas 355 S 3 eSS Vel
L wslsl JLi-ga))\cg,ajl (sl aJwS@fJ
sl Lolsl 53 5 CiS YAA OLT sl 55 by
Ses¥ glacidl e 1) fuab (b s Ll ol
56> A s OLlS pay A e s e
L) oo G s eSS bl 5 (and Ll
A el ol (53

el ol blS 5 edd 5l SS6L
elis SBL Ay 5 S Bld 4 5iS pl 5
oS s g Swbls Oler 5o |y easslss
Ol ol LS YSeer spam Ol s L
sy i Son O S s okdS
S bl e 5508 a3 (6555LiS DY s
Woko g s Slas 5 iS5 gl Loy YO
als JLSKa 53 o Y2V0 5 e SME LS s S
255w |y 5saS e plie Ol Sl e (S
Ol 3 Mol iS5 e e ealsolans|
S Cl sl 518 S YAO ssu OlkldS
Sl e OGN Cohpo 4 Ol Jgames odas
Cs o S SladS 0l,5lis ST (Y0) 55d e
St ol il p g e 215 o 4 Dl
Slaiay e s s s SR sle S
$uS pll ez 51 s L 5L 5 L
D5 s bt e 5 s S sy eslinul (il
Col anal b bl (J3 dsame Ll 035
SLOSl oy Sl 51 S all s G
ShsS Olse Ol Asde sislis
Slax wbl b el SV pame o fage
B el S g ol Sl Gl
rLEJ o slaes 5 oslall ghesse (gl
S3sLaS 53 Kl e b e A LG s3osLeS
Loadles opl JS)ba dole bl oludS ol
bl 3l S sl BS 0 glsl SGaa
Ol g 53 ML o 50 S 53 O Slup 2 Dodacli S
A fl?""‘ W8S

W yig; g dlge
By A4S 5e 3 J’;.:Laﬂ Q—." :6'4.9J}° g':..g.l.»ﬂ
BE] ASQKﬁL#L C»Lﬁj Lg)')jLLS r)l.c oKJLJ\J

ol 8\j S5 5 -0k S ERL ol (g e glS A



VFY Y b)l.o.n.:} A 2,93 ‘uﬁlﬁf .A.&J,; ‘_glhu,u.h9f A g

Loy JO-Fr L s OO slues ode VY
5 Jdime ble (gl cis Cle YATY 55
5 Solew 4 Seslie b 5l LS e s St
Sl 5 ol plaas s 086 il LB
3 OB sk o35 sl B onl ol s L
A o eslital CLB 5 ol 508 YL o st o
o35 ol o3 B RS s 1 0Ll s s s
Rbe 5 ool (s an 5 Sl e sl
e S Ol wls 5 Al Bl e 2Ol
Sae 4 Alge e Ok fan
(TF) d s Ll a5 La g ylotals

bl 3y Slio :blfjl..«f‘,.: Sleds (5 S0l
O 3lp 5y Soaols 58 ot 51 bS] cnl 5o
My alS Slapltl 3 o S bl Olpe ol
Wls Sy Ol 0355y A8 G D
i (St JIosle Ol (AlS as g3
By S Sleds 5 055 a0 s diSEn glae S
G OME A 35 Ol sas 3,51 5 g el e
Copeh 5 oS Ox /0 sl S 51 eslanal L
Shoy Aoy Ve 0y 53 &S a3l el
sl L3S Cose Gl paises O
03 53 33l Slp A3 S i edd Sl
Slysl S 3 eslizal b _adlS doys 00 Olej 3 e
S e Bl S sea B +/Ox /O
s Sy sk ged 5 L3 S s (Sl ged
A3 S s s b esls 3 Alllar sleas s
Gt ses &S a5l S Sk Ol
55 051 3 s e olS Gl aodle (il LS
Adesls HE cell VY Sl (gl a0 VO gles
S 5 03,8 Mo Sl G 5 L4 OF 5l
VO 051 3 )liss sl s Kot Il Olebsl

OJJWJMM\KCA.GLAY\" Q.L»LS\J_!A;_-);

NERRER R
035 L OBL s ks Byl ey 3 5l i b )
G W P P e T P
o o S AR A S CE (A I L E R E P v
Sl etle (Jame el 5 Jime bl sl
5 S s o VA=Y s vl s S 5 WL
Sa s D@L; Woeem e i als 5 Sas
Jome A 3 U4 G 0B pl L e
YY) 35l 1y 5 Sas Jals Ol oUls 505
LOBL e wls p6)) o5, 3l :G-faba-1-2 -¥
53 &ls slass ‘f; VA0-Y+F sed>= 4ls Ao O
u'<“"}“‘ 5 S0, “LE.A ode 0-Y e
s 8as N VP W 53 OO sl (e seken]
Bls s Slas 5 LS 3 o3 AT e Ol
(YY) il o SUSa 3 p S kS Y0 Ay (S
Wlsds 033 oals pBles,S Sl i s B, Y
OO slies O-F CMe s Lls sluss g(ajf Fr=V0
03 Y=V e e 5 Se YT Wy s
22 pSS Yoo e S hils 5 Shes LS
(V) Al o Lo 55 4 sl 5 5SCa

055 LOBL Lo y2e 413 o551 053 5 :bhl&(.s,—‘f
M 3 4l i 0,5 V) -1T0 i s A
4 psle YOO Gy 53 SO sl cus Y-
L oeplfe cotls, BB BL S, a0 o be
OSa 53 o8 VYA s O s Shee Ll
OSa 53 0SS T X0 S wls 5 Slas
U s ok s Lo b s Ses ol L
ML &S plsl s S 53 e U] 4 il 50S
jobﬁYLgQTu_éﬁb@d\swdﬁvﬁ.ajl:)\ﬁ
A7) ol ad O sty G e Cnlia

O35 LSl Lo gze &ls (61 05 S 5l ilige o3, -0

e s ls sluss g(ajf VeA-VY0 5= &ls s



O Ko 9 O pai dosl g [ o D0dlgS Olosd 51 B 55w 05 9 b))

ez Gelosls 2 215D glezl 5 Celo OLT Lanls))
St e gl Yoo Ges 53 Sl dese A
Glsr 5 S Gk pe sl 53 ad 5 Sesll
S5 A ok S e 3,8 S gl 3 Sl
S 6;\)\,&‘ Al esls s 6}5"’&':‘;&"&‘
5 GRSk YOO Ll s 1) e S
Bl b S el Sloy S o 2 e Ve 0T
Jeloes 55 3 B s esls OIS L;a\j oS
Aol I dee Y e e S eaST, SIS
Ul A BLal el s 4 Lle s
S LU s el 00 adds SO Odeas ploc )l
I8 LS Cele o Sode @ 4 ged 5 350 bl
Lol OAE 3w S e 358 K U UG
Wged g ke O e Ve e S5 e
Soeslizad b Odd s 5l e s LS Wl
ol a GBS Sone ol 0 Ol s
Gre B s 0sls OIS ol s b5 s S a3l
om0 S paspls b bs asd o e
55 Sl 3 A el x5 Jee g el a
e b Sple Son mobe Jes K5 055
Sl g psigels b oo ks o b e 5 S
Sy e ol & A3 JdS 03 L 521 S5 w
Sheslizal b =T 55 55 05,5 25 OLL sdiasolis

(Y8) 23 8 s T 2 S Ol ¥
%0C = M. 0.39.[(V1 — V2)]/S )

wb; M JT p S ass %OC Ol s
Slp Sras paiselsp VI s ppipls
A Sl P el p V2 (k) wals
Sop 53 LB i 035 S (Gl be) e
e3lizal b T oS sl 5l dn AL 0 () 513

A3 S dsles S JTesle 015 ¥ el

O3/ Ulge S aSeslll sl bajds 51 s S
(Y5 5Y0) w3 S ealind IS 255 bl 4ils

s Sleds
s S 1 ALS 039 Sy )3 o S LI
3 SN ptiged (AL w35y ST S Ol
Slals Sl eslinad b oolS oS St Ol
051 53 Wt gad 5 A3 plandl w0 20 +/04/0
b S 15 cole Y Code 4 a3 VO glos o
035 Lt yod (O (St 31 gy o 5 St SalS
dsles plll a (YX) i osbe e B s S
Cesay J§ St o35 OF Gk Sl 5 el
GoMas el s 51 sl & son o0l ) Al
Bislosl & ole laases s il &gl
5 ol SBlur ot bl sei aen s iz
s 535 Asad 8 5l 0,5 T s s sy S
o3ls 15 celu Y (gl am 5 VO (sles 3 Ol o
A S Y i e 5 8 (S LS b s
Sl o) 3 5 by edd S e
a0 sl s cele Vooms (S
3 g 3t 35 SalS OT T slpe b s axl IS
D LA S e
Hesle 0356 038 S €505 035 51 S 05
o 305 dap (8l aes opl T Gty by o
oS oM Y ddady S eslinad b Lt s s pll

(V) 43 5 alons oS 05 5 53 37 50
%0C = %0OMx0.54 )

Sl oS Slie 554 OM 5 OC ey ol 3

Al o (Ao y3) JTesle Slade 5 (Ao )s)
S ) Limbesl cal s 1S I esle (6 86 5100
osbizal JI op S (6, Sesluil gl (YA) S S
Il 53 48 (6,05 pges 5L g3 LS JT S s



VFY Y b)l.o.n.:} A 2,93 ‘uﬁlﬁf .A.&J,; ‘_glhu,u.h9f A g

GBS S (Jpams Ay fead b K olads
Shgmiils 5 OIS tasn Glede by b
aalids 13l S eslinad b3 S 515 wast 5,4
3 35 aesls o g 4o g alas Do

L d))&‘j’.‘
Sl esls Jdod 5 4o (gl laesls Jlows 4 3508
aeolis s S eslial 4/) s SAS BUTIS™
Izl e > LSD Oa3l 5 eslizad b La - Silia

RENPERY.

b Slas
S als L bl 4 el e GNE A g
(el Seds g ol 4l Bl el el
Lols ko v Jlasd CEM 05 Sl eae sl
5 Obls e G-fabal-2 (28 Pl () Jsa)
5 VVAAY 5BV QYT YOV (o ey s,
S L3S Ay e O LK s pf}lci/\‘\\“
oo 5 JMas St Gfabal-2 5 as o)
2 Jsd) g s |y Jlie o 508 s
vu)u{wuﬂ,:wﬁ«;uvu)us@\oiﬁgﬁ
Dl VL s S Sl als 5 kugte 4l
s s A Ul S el el Sl L g
S pstan 3 Shas Loy ol T s
als sl YL OO @ als cod il 3 Slas
35l AL UYL g pen B 5 VL o3
DS (YY) Wls (65t O50,% (i) S 5
SRS e St s gl b bl &S 30
ckd@gﬁ)ﬁ)dbd;b)b}&.ﬁjﬁb‘w
Tl Al 53 (5 e 3 e St oS e 53
SN 5 Shee o 508 Shlesl ol s sl 4l

w by Saaas ol e b Lbe e

Yo

%O0M =%0C x 1.74 x)

%0C ; s= LJ osle oy OM 0T s oS
(YO wib o S ST op S do s

dloes (5l 105958 e MS S slae S slan
A Ol s wda) 53 eiSEwE slae S sl
Ere X0 Dl S L ol ) sbe (AAS
et Sheslanal b 5 il & S oa 513G glaaly
i bo3] & s A 03,51 05w S Blasl
he s Gaslis pule Wil el Sl
adiny G ped Sl 3 S Jame b
Al ke Las S sl

el Olous
s b AL 55 e RS ) psS
51 ey sbodiidd Tl 5 s 5l S ole 55 05D
LS ol obpase G 0Ll ey
Cogon g HYOXUYO Sl S eslind
ﬁj\dﬁs\.bj}d)ftjiw.ufleg\dé:té
38 ObLS ladised i b oIS S s S
o ils S oS oKl slbs Ce
s e OBS b sle 5 g5sliS el
Jor parle Sl Rl l s S el
S ) e e S0)
S LY oy atals 53 Latls ol ol eslind e S
Sl () cl e (Wsad 5 LS slaws)
Bl b patle ol 5L as 5 58 DL

L35 el ¥

1 1

D~ YPi2

)

WBJJC‘IM;WPI cJ:ANZ ;%gQTJQAS



O Ko 9 O pai dosl g [ o D0dlgS Olosd 51 B 55w 05 9 b))

03 s e Ol Al L O35 5 DI s ails sluws
g s e Gk o Shes A g g5osliS
‘_guclﬁicﬁ 5 bl 5 DU plad 5 oo
gl =l 5o s Shes Gl glaly 5o (5,5l
DS A S s Sy el S Olyew
w e S gslis gbadle s e
Ua(Ué.;‘aﬁ b sl g:.sjfda s Ses il
5ol dols 5 analiS B e Al e
Ly ena o@;uw g by clds G as
Collas Ll a4 plaes n el Cl oYl ol
Sl s e gl wll 4 el Sl

gl a5 an (55558 lapllae e

S Ulse w03 ol (Y dsd) 550 20 sles
Do SN s als Y20 sl L ocpials o,
IY-Yr S 5o e sl ‘f; Fe=VO Lls Ao
sad Vsl () Wil Lo 25 4 pglis
sins B2 e Sl Sl S Ol e Ly il
5o s baadls slue o S s O dls 3 Slas
Ois o=l Gle 5L 2550 055, dlse eSS
Shals oud L oadsl e 53 oS il e Ladls
Sl wly S 5 A, 5y gm0k
S el s Sl s Shes (FY) LS
s blg S el wsy glaanl 5l el

5 JRIOPERH? P oS S 5o o\f;bw Sdaoli 55 Slads (Slas po p&ile) il ls 4 0 @) Jye

Table 1. Analysis of variance results (mean square) of short time ecosystem services in a faba bean
agroecosystem under different cultivars.
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Table 2. Results of mean comparison of short time ecosystem services in a faba bean agroecosystem under
different cultivars.
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Table 3. Flora of weeds in faba bean fields before weeding.
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Relative abundance (%) Family name

83.73 Brassicaceae
7.31 Poaceae
4.87 Convolvulaceae
2.43 Poaceae
1.62 Papaveraceae

sole ol b gl
Scientific name Persian Name
Sinapis arvensis L. =3 Js
Phalaris minor S e
Convolvulus arvensis sl e S
Avena ludoviciana Y
Fumaria officinalis L. o5 ol

I
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Table 4. Flora of weeds in faba bean fields after weeding.

s S A Il gl e el b b

Relative abundance (%) Family name Scientific name Persian Name
20.80 Scrophulariaceae Veronica persica Sl Sl
20.13 Convolvulaceae Polygonum convolvulus Lo Sy
18.79 Brassicaceae Sinapis arvensis L. =y Ja >
13.42 Poaceae Phalaris minor s e
10.73 Convolvulaceae Convolvulus arvensis s e S
4.69 Chenopodiaceae Chenopodium album L. o 5 daks
3.35 Papaveraceae Fumaria officinalis L. o 5 ol
3.35 Asteraceae Artemisia annua FRICNNY
2.68 Poaceae Avena ludoviciana <Ny
2.01 Polygonaceae Polygonum aviculare Ly Cds e

IS (5 5 o S ps CAS WS A Lasis 1 K p Ol

05 S el bl sl e sl ol o

ML bl oy ol re SN (AL o5
S I esle Ol Bld s sdalis
ey Jesle Olys YL CiS L oS A yasii
il il sl e s s s bl
W Msas a5 g pU)) ClS o gla S
03 Sl Sl ey e 3 SN e S
3G e il S S A e b lis
Mk il o) il o e o [ S T esle
o e SMe Hlade Ale ol Sleas 4l L
G-fabal-2 , 23 o Azl (ol pme sl
DIs L Slae cn 30 3 o) 5 D on 5t

\ld

Sl g LS N ST PR P P oS (1
iy b (b s e L) sl
GL'“"‘ 5 Sooslas (319 LN Ob gelils 31 (galdas
Olalia )8 5 018 sy 5l (0 5 U85 ad
b b 5 silS il 5 Sliks S
sty I3 a3l s 1 lesl aese Ol
L ol 5 sdalie s 511 6L L o1 Lo
NP S BUNT ST P R TS ]
OLea 5 Jlsgisal Lly pan 3 i3 S anlie
oa s Sl il oS 5 gileds 5 (YY)
Sleds b SIS 3 U8 lee s Sleds L35l s

(YA) Ls 5 st



O Ko 9 O pai dosl g [ o D0dlgS Olosd 51 B 55w 05 9 b))

@slasl I8 a5l Wl e iSO lee
Slles p5 @SS 5 pun x5 LS
e Dl (Gl p Sl Gl g5osliS

.nﬁww}gungs

S o Sl
rj.l..‘« nm\.} L;u CA_{LA}- )l A,L:.Aju.iu\.:

A5 lKer 5 UBF b sl 5 g5sliS
Sl e 0l plbs ool 5ol

..bjda Josa

1.Burkhard, B., Petrosillo, I. & Costanza,
R. (2010). Ecosystem Services-Bridging
ecology, economy and social sciences.
Ecol. Complex. 7, 257-259.

2.Daily, G. C. (1997). Nature's Services:
Societal  Dependence on  Natural
Ecosystems. Island Press, Washington.
392p.

3.Wallace, K. J. (2007). Classification of
ecosystem  services:  problems and
solutions. Biol. Conserv. 139, 235-246.

4.Danley, B. & Widmark, C. (2016).
Evaluating conceptual definitions of
ecosystem services and their implications.
Ecol. Econ. 126, 132-138.

5.de Groot, R. S., Alkemade, R., Braat,
L., Hein, L. & Willemen, L. (2010).
Challenges in integrating the concept of
ecosystem services and values in
landscape planning, management
and decision making. Ecol. Complex.
7, 260-272.

6.Daily, G. C., Soderqvist, T., Aniyar, S.,
Arrow, K., Dasgupta, P., Ehrlich, P. R.,
Folke, C., Jansson, A., Jansson, B. O. &
Kautsky, N. (2000). The value of
nature and the nature of value. Sci.
289 (5478), 395-396.

7.Khosravi Mashizi, A. (2015). Ecological
assessment of plants in semi-arid regions
with emphasis on ecosystem services

W

Bl )l oS ol OF Sy @l S, be 2y
vj) e\jo.h 4.! G'fabal'z 9 u,.z:.@ Jﬂu )ub &;v.:).)
aidae 015,55US & (S slee p Sleds ol 5
S islas slaelsie s 3 oL & sl
A led

Olpde 4y ;,.l;— e et

(Case study: Bardsir, Kerman province).
Ph.D. Dissertation, Gorgan University
of Agricultural Sciences and Natural
Resources. 158p. [In Persian]
8.Mahmoudi, B. (2016). An analysis of
international classifications of ecosystem
services (Strategy for determining natural
ecosystem services). The 5" Conference
of the Iranian Islamic Model of Progress,
the Basic Model of Progress, Tehran.
Pp: 1-10. [In Persian]
9.Koucheki, A., Nassiri Mahallati, M.,
Amin Ghafouri, A., Mahloji, M. &
Fallahpour, F. (2017). Economic value of
agroecosystem services within wheat
fields in Khorasan Razavi province.
J. Agroecol. 8 (4), 612-627. [In Persian
with English abstract]
10.Madureira, L., Rambonilaza, T. &
Karpinski, 1. (2007). Review of methods
and evidence for economic valuation of
agricultural non-commodity outputs and
suggestions to facilitate its application to
broader decisional contexts. Agric.
Ecosyst. Environ. 120 (1), 5-20.
11.Mahloujirad, M., Mobaraghi, N., Rezvani
Moghadam, P., Parsa, M., Shahnoshi
Foroushani, N. & Asadi, Gh. (2016).
Comparison of the value of ecosystem
services in common and organic wheat
and potato fields in Fariman region.
J. Agroecol. 7 (1), 165-151.



VFY Y D)Lo.n.:} A 2,93 ‘uﬁlﬁf .\.3)93 ‘_g‘bu,u.hsf A g

12.Amirnejad, H. & Atai Salut, K. (2011).
Economic valuation of environmental
resources. Avaye Masih Press. 427p.
[In Persian]

13.Mahajan, G. R., Das, B., Manivannan,
S., Manjunath, B. L., Verma, R. R,
Desai, S., Mukund Kulkarni, R.,
Marotrao  Latare, A., Sale, R,
Murgaonkar, D., Patel, K. P., Morajkar,
S., Desai, A. & Mulla, H. (2020). Soil
and water conservation measures
improve soil carbon sequestration and
soil quality under cashews. Int. J.
Sediment Res. 7, 1-17.

14.Schipanski, M. E., Barbercheck, M.,
Douglas, M. R., Finney, D. M., Haider,
K., Kaye, J. P.,, Kemanian, A. R,
Mortensen, M. R., Ryan, M. R., Tooker,
J. & White, C. (2014). A framework for
evaluating ecosystem services provided
by cover crops in agroecosystems.
Agric. Syst. 125, 12-22.

15.Moushani, S., Kazemi, H., Soltani, A.
& Asadi, M.A. (2017). Assessment of
weed diversity of soybean fields
(Glycine max (L.) Merr.) under
conservation agriculture (Case study:
Gorgan county). The First National
Conference on Crop and Horticultural
Production. Gonbad Kavous University.
Pp: 1432-1437. [In Persian with English
abstract]

16.Nurbakhsh, F., Koocheki, A. & Nassiri
Mahallati, M. (2016). Evaluation of
Species diversity effect on some of
agroecosystem  services in  the
intercropping of corn, soybean and
marshmallow 2- Yield, Land equivalent
ratio, soil microbial respiration and
biomass, carbon sequestration potential.
J. Crop Prod. 9 (1), 49-68. [In Persian
with English abstract]

17.Novara, A., Minacapilli, A., Santoro, A.,
Rodrigo-Comino, J., Carrubba, A,
Sarno, M., Venezia, G. & Gristina, L.
(2019). Real cover crops contribution to
soil organic carbon sequestration in
sloping vineyard. Sci. Total Environ.
652, 300-306.

18.Ellili-Bargaoui, Y., Walter, C,
Lemercier, B. & Michot, D. (2020).
Assessment of six soil ecosystem

YA

services by coupling simulation
modelling and field measurement of soil
properties. Ecol. Indic. 121, 107-211.
19.Gret-Regamey, A. & Weibel, B.
(2020). Global assessment of mountain

ecosystem  services using  earth
observation  data.  Ecosyst.  Serv.
46, 101-213.

20.Sheikh, F. & Faizbakhsh, M. (2019).
Planting, growing and harvesting of
faba  bean. Golestan Province
Agricultural Education and Natural
Resources Research Organization Press.
78p. [In Persian]

21.Meteorology  Office of  Golestan
Province.  (2017).  Statistics and
Information Center. [In Persian]

22.Sheikh, F., Sekhavat, R., Miri, Kh.,,
Astaraki, H. & Aghajani, M. A. (2017).
Introduction report of new G-Faba-1-1
coarse faba bean line, suitable for
temperate and semi-temperate regions
(Feyz cultivar). Golestan Agricultural
and Natural Resources Research Center
Press. 35p. [In Persian]

23.Sheikh, F., Sekhavat, R., Miri, Kh.,,
Astaraki, H. & Aghajani, M. A. (2017).
Introduction of a new line of G-Faba-
133, a faba bean resistant to diseases and
mechanized harvesting (Shadan
cultivar). Golestan Agricultural and
Natural Resources Research Center
Press. 35p. [In Persian]

24.Sheikh, F., Sekhavat, R., Miri, Kh.,,
Astaraki, H. & Aghajani, M. A. (2017).
Introduction of G-Faba-95 WRB2-6,
promising faba bean line, medium
grain, disease resistant, low tannin and
suitable for mechanized harvesting
(Mahta cultivar). Golestan Province
Agricultural Education and Natural
Resources Research Organization Press.
37p. [In Persian]

25.Nelson, D. W. & Sommers, L. E. (1973).
Determination of Total Nitrogen in Plant
Material. Agron. 65 (1), 109-112.

26.Schuman, G. E., Stanley, A. M. &
Kuundsen, D. (1973). Automated total
nitrogen analysis of soil and plant
samples. Proc. Soil Sci. Soc. Am.
37, 480-481.



O Ko 9 O pai dosl g [ o D0dlgS Olosd 51 B 55w 05 9 b))

27.Khorramdel, S., Rezvani Moghadam, P.
& Jafari, L. (2016). Evaluation of carbon
sequestration potential of rapeseed fields
(Brassica napus L.) in Khorasan Razavi
province. J. Crop Prod. 9 (3), 22-43.
[In Persian with English abstract]

28.Walky, A. & Black, I. A. (1934). An
examination of digestion method for
determining soil organic matter and a
proposed modification of the chromic
and titration method. Soil Sci. 37, 29-38.

29.Ghazanshahi, J. (2006). Soil and Plant
Analysis. Aij Press. 272p. [In Persian]

30.1jtihadi, H., Sepehri, A. & Kafi,
H. R. (2011). Methods of measuring
biodiversity. Ferdowsi University of
Mashhad. 226p. [In Persian]

31.Parsa, M. & Bagheri, A. (2008). Pulses.
Ferdowsi University of Mashhad Press.
[In Persian]

32.Stevenson, F. C., Johnston, A. M.,
Beckie, H. J., Brandt, S. A. & Townley-
Smith, L. (1998). Cattle manure as a
nutrient source for barley and oilseed
crops in zero and conventional tillage
systems. Can. J. Plant Sci. 78, 409-416.

33.Honarbakhsh, A. & Hayavi, F. (2017).
Laboratory study of splash erosion in
different soil textures using rain
simulator. Quantitative Geomorphol.
Res. 6 (3), 151-162.

34.Foroozeh, R., Heshmati, Gh.,
Ghanbarian, Gh. & Mesbah, H.
(2008). Comparing carbon sequestration
potential of three shrub species
Heliantemum lippii, Dendrostellera
lessertii and Artemisia sieberi (Case
study: Garibangan region, Fasa). Environ.
34 (46), 65-72. [In Persian with English
abstract]

35.Frank, A. & Karn, J. (2003). Vegetation
indices, CO, flux, and biomass for
Northern Plains grasslands. J. Range
Manag. 56 (4), 382-387.

36.Singh, G., Bala, N., Chaudhuri, K. &
Meena, R. (2003). Carbon Sequestration
potential of common access resources
in arid and semi- arid regions
of northwestern India. Indian for.
129 (7), 859-864.

37.Post, W. M. & Kwon, K. C. (2000).
Soil carbon sequestration and landduse

AR

change: processes and potential. Glob.
Change Biol. 6, 317-327.

38.Bolinder, M. A., Janzen, H. H.,
Gregorich, E. G., Angers, D. A. &
Vanden Bygaart, A. J. (2007). An
approach forestimating net primary
productivity and annual carbon inputs to
soil for common agricultural crops
in Canada. Agric. Ecosyst. Environ.
118, 29-42.

39.Gill, R. A., Kelly, R. H., Parton, W. J.,
Day, K. A., Jackson, R. B., Morgan,
J. A., Scurlock, J. M. O., Tieszen, L. L.,
Castle, J. V., Ojima, D. S. & Zhang,
X. S. (2002). Using simple environmental
variables to estimate belowground
productivity in grasslands. Glob. Ecol.
Biogeogr. 11, 79-86.

40.Khorramdel, S., Kouchaki, A., Nasiri
Mahallati, M. & Khorasani, R. (2010).

The effect of croping systems
management on primary net production
and relative  carbon  allocation
coefficients in maize. J. Agroecol.
2 (4), 667-680. [In Persian with English
abstract]

41.Eivazi, A. R. A., Rezazad, M.,

Soleimapour, M. & Rezai, M. (2012).
Evaluation of potential of biological
nitrogen fixation of Rhizobium strains in
legume crops in West Azerbaijan
province. lranian J. Crop Sci.
13 (4), 627-641. [In Persian]

42 MEA (Millennium Ecosystem Assessment).
(2005). Ecosystems and  human
well-being:  Synthesis. Island Press,
Washington, DC. 160p.

43.Delavaran, H., Kazemi, H., Gherekhloo,
J. & Kamkar, B. (2017). Identification
and preparation of weed distribution
map of barley fields in Bandar-e-
Turkmen county. The First National
Conference on Crop and Horticultural
Production. Pp: 1445-1449. [In Persian]

44 Jannati Ataie, S., Pirdashty, H., Kazemi,
H. & Younesabadi, M. (2017). Mapping
the distribution and flora of the weeds in
canola fields of Gorgan township by
geographic information system (GIS).
J. Plant Protec. 31 (4), 605-616.
[In Persian with English abstract]



VFY Y D)Lo.n.:} A 2,93 ‘uﬁlﬁf .A.&J,; ‘_g‘bu,u.hgf A g

45.Sohrabirad, A., Siahmargovi, A,
Kazemi, H., Kadriifar, F. & Gerekhloo,
J. (2017). The effect of croping
management factors and soil

characteristics on population and weed
seed bank in soybean fields. J. Agroecol.
7 (1), 155-172. [In Persian with English
abstract]

46.Bourdot, G. W., Hurrell, G. A. & Saville,
D. J. (1998). Weed flora of cereal crops
in Canterbury, New Zealand. N. Z. J.
Crop Hort. Sci. 26, 233-247.

Y.

47 Wilsey, B. & Stirling, G. (2007).
Species  richness and  evenness
respond in a different manner to

propagule density in developing prairie
microcosm communities. Plant Ecol.
190 (2), 259-273.

48.Nahuelhual, L., Carmona, A., Laterra,
P., Barrena, J. & Aguayo, M. (2014). A
mapping approach to assess intangible
cultural ecosystem services: The case of
agriculture heritage in Southern Chile.
Ecol. Indic. 40, 90-101.



