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quantity and quality of crop yield, various growth stimulants, such as humic acid and amino
acids, are widely utilized. This study investigates the effects of humic acid and amino acids on
the quantitative and qualitative characteristics of coriander (Coriandrum sativum L.) in a farm
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EXTENDED ABSTRACT

Introductio

In the era of modern agriculture, the area of arable land has decreased due to various factors such as
drought, increased soil salinity, and urban expansion. With rising demand for food production, increasing yield
per unit area has become a key priority for planners and producers. Among the widely used organic sources
that act as biostimulants and significantly boost yield per unit area are amino acids. These substances promote
plant growth and activity, and in addition to being a rich source of nitrogen and carbon, they directly and
indirectly mitigate the effects of environmental stresses . Another popular growth stimulant among farmers is
humic acid. Humic acid plays a critical role in enhancing nutrient absorption by strengthening root structures,
thus improving the plant's resistance to environmental stresses. Moreover, using humic acid as a foliar spray
in combination with other fertilizers, especially pesticides, enhances their effectiveness. For these reasons, the
present study was conducted with the following objectives:

Investigating the effect of humic acid on the gquantitative and qualitative growth of the medicinal plant
coriander.

Investigating the effect of amino acids on the quantitative and qualitative growth and yield of the
medicinal plant coriander.

Investigating the interactive effect of amino acids and humic acid on the quantitative and qualitative
growth and yield of the medicinal plant coriander

Method

The research was conducted in April 2024 in Hamedan County, Deh Delian Village, located at an east
longitude of 47 to 49 degrees, a north latitude of 33 to 35 degrees, and an altitude of 1820 meters above sea
level. The study was carried out as a field cultivation experiment using a factorial design based on a randomized
complete design, with three replications. Disturbed soil samples were collected from a depth of 0-30 cm, air-
dried, and passed through a 2 mm sieve to determine the chemical and physical properties. After preparing the
field and applying nutrient fertilizers based on soil test recommendations, 30 coriander seeds were sown in
each experimental plot during the first week of Farvardin 1403 AH. Irrigation was carried out on average once
every four days. At the four-leaf stage, 15 strong and healthy plants were selected in each plot, while the weak
plants were removed. The treatments were then applied as foliar sprays at three stages: four-leaf, stemming,
and flowering. Each of the humic acid and amino acid treatments had three levels: control (no treatment), 2
per liter concentration, and 4 per liter concentration. At the end of the cultivation period, both the shoots and
roots of the plants were harvested separately, and their desired traits were measured.

Results and Discussion

Amino acid and humic acid spraying, as well as their interaction effects, were significant on the studied
traits. Amino acid application improved the number of stems per plant, the length and dry weight of the shoot,
root dry weight, grain yield per unit area, thousand seed weight, relative leaf water content, and coriander
essential oil content. Humic acid also positively affected the number of stems per plant, the length and fresh
weight of the shoot, the length, fresh weight, dry weight, and volume of roots, grain yield per unit area,
thousand seed weight, relative leaf water content, and the percentage of coriander essential oil. The interaction
effect of amino acids and humic acid was also significant and positive on the number of stems per plant, length
and dry weight of the shoot, fresh weight, dry weight and root volume, grain yield per unit area, thousand seed
weight, relative leaf water content, and coriander essential oil percentage. The highest values for these traits
were observed in the amino acid and humic acid treatment at 4 per liter, while the lowest values were recorded
in the control treatment. The effect of amino acid and humic acid treatments, and their interaction, on total
chlorophyll content was also significant. As the concentrations of amino acids and humic acid increased, total
chlorophyll content also increased, with the highest and lowest values, similar to most other traits, observed in
the amino acid-humic acid 4 per liter treatment and the control treatment, respectively. At low and medium
levels of amino acid and humic acid, their interaction significantly enhanced the percentage of essential oil.
However, at higher concentrations of each factor, there was no need for the application of the second factor,
as the highest percentage of essential oil was achieved with either amino acid or humic acid applied alone at
high concentrations (4 per liter). When using amino acids and humic acid, the purpose of cultivating coriander
should be clearly defined

A- For the extraction and medicinal properties of coriander, it is recommended to use either amino acid
or humic acid at high concentrations (4 per liter). If both acids are to be applied simultaneously at lower
concentrations, it is advisable to use equal concentrations at the average level (2 per liter).

B- If the purpose of coriander cultivation is to consume the cilantro, either raw or cooked, it is
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recommended to use high levels of both amino acids and humic acid (4 per liter) simultaneously, in order to
achieve the highest yield of cilantro.

C- If the reason for cultivation is to harvest coriander seeds, an average level of humic acid (2 per liter)
and a high level of amino acid (4 per liter) should be used to achieve the highest seed yield per unit area.

D- Finally, if coriander is planted in areas with limited water resources, high water efficiency can be
achieved by using the highest levels of both amino acids and humic acids (4 per liter) simultaneously. In these
conditions, maximum rooting and subsequent absorption of water and nutrients occur, leading to a significant
increase in yield and improved water use efficiency
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6. Triticum aestivum


https://www.sid.ir/search/paper/%D8%AA%D8%B9%D8%AF%D8%A7%D8%AF%20%D8%A8%D8%B0%D8%B1/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all
https://www.sid.ir/search/paper/%D8%AA%D8%B9%D8%AF%D8%A7%D8%AF%20%D8%A8%D8%B0%D8%B1/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all

Yovy .. 4"‘.‘!“ ‘5"‘5"‘:‘“‘ 9 ‘S’-’ﬁ’fo‘é"‘*"" )J‘ @i Z",b&w‘b 9 )l}'& (u.w.bg)a - ‘soJ.C)

) Saogad duwl g asal (glasul 31(2022) (), 1San g Nargesi .og Suogun suwl 1 sy aisel sl 1 oolizl plSin ,> yiol38l
Olie cyidar G« Soogd dawl + oyl b oad jlas L5 a5 gy () 1 (Sl guls 6ols 15 ) 5)50" gi; CE 0
5391 IS Judo IS g ogue (195

g3 Pl 958
G & e o 0,SLas (o 5 (A G 4 6 (IS Bpne S o5 LS 5 gl ololS S 3k & w25
sl aiS s 5L a1y 0350 odle 6V Cuoud Wilgi o 3 Sos ]38l cpl puioron D9 oo (wlus] il 45 20,5 0550 0l
S5yl (53,98 SN guao 1 (a2g B 514 395 0 ool (2L 5 (o)) Y gae (4S5 (oS dgute sl T sl gl
b g odd duogs oLS 435 cas o wiwn J ol 5 opl dos | Siogan sl g aiel (claswl (WA (el 9 (s lgsam)
by Syme plyis 4 dlge ol Sl (awyp Cunl 2V I Al S0e (IS lge o Clbi g olS muddlie § (Gl i 53 oL 290>
o525 M 4 25 S 355 plal gty 5 3 b iy 198 > ookl y Sl 5 S (55908’ N guaee o5
S ot lape; 5l aawg pxaw g9 3y oYL (odlasdl cuenl ¢ suslig— il 9 (ilegyld ¢ olie mlis 13 38 g bl
Ol wypr diwoj 53 (8350 (lasyie Slalllas (oSt &S Conl Jbpd cpl sl laen liwl a5 basyo ¢)aulS 13 Joae oy
3 sl Clilejl (> g Cunl o plol i8S (2915 olS (sl Lol it Bpae (e e 5 Aizel Sladssl § Sogen oo
S FEBS gy Slalllae Casl p3¥ 528 olS S 5L (550t 5 s 0,8kas )5l Cusd a4 el culply ol e S
D9 plosl Ao oyl

8,5 pldl pj Bl 4 ey Cue >yl Glagh Jd (e 4

S (29)1 olS (S 5 (oS WD) 2 Sngen gl Sl g

5555 29)0 oS (&S 9 (o5 3,8kas 9 05 1 el Sl I gy

S5 3o oS S 5 o8 3,8kt 3 03y 3y S ] 5 il (slotgud Lo S oy

G M (wlwivg y
0j9x Sl ailio (S 59leS T bayl puis

o 2ldlss Job (gyls adlaie cpl . pbol V¥ o jles 0 (Mo odls) W5 03 (sliwgy ¢ yldon ylioybud )0 yidoh oyl

S g 1> mdiges
O S B (gyie Sl =Y Y 5l diges g odlaiwl 1S (59 g bawgie CBl S L (gl as e jlad e gk cpl yo
Y MM Sl olows Sluogad s Cgn g odd Suidlgn 0lSiolos] 4 Js) 5 u 03 )95 cuwd (cladiges .05 cubld p dilate

L ol )48

S (S5 g (lowsd S Sy
HCI (g3l 5 b9, 4 ¢ Jolse (CACOS) reds Sy o5 gamlizns] Sy 42 SB (CO) J )5 g ogyinm gy 4 Sl
s PH 5 (Jenway 4510)7 S oSl g obloy olfiwd b cuipas « S glusl ajlac 3 (PH) aviwl ¢ (EC) Sl b,
535 4550l 550e g o w59y ol (s30 o) polis g poigel Cliol bausgs (K) wauslsy epdl 39 4o(P) yaud (Jenway 3505)
ol 033 03,91 Y 9V i )3 gy 0 2390 SB (S35 5 alord Slo Sy (2 (WYY w3lj Slote 5 2l )

12590 S (Suid g plewd (B S 5l A1) Joe

K P N CaCoO; ocC EC pH Sand Clay Texture
(ppm) (ppm) % % % (dSm™) % %
yYas ¥ v[+0 A <[00 \Vid A oy 4 @9

1.0lea europaea L
2.Electrical Conductivity Meter



(i — cole) VE+F )3T A 0,lond DF 5,95 (31l SK 9 L oligios YOVY

o 2990 S ke 3,y polis j (B pdlie Y Joso

Mn Cu Zn Fe
(ppm) (ppm) (ppm) (ppm)
¥ «[5Y Yo Y/¥

Sl & (S S 515 s
O W 030y JLQ»‘ oliug‘Lo)T L Lu).w 9 M‘.))) 9990 )lf &) ;i: )l o ui du}‘u L\»)l A oolatwl ol> uT )l Jya?u Lg)LuT Sy
cyragid s olSod b o oS yslgus gl b (ogil 5 D9y 4 Sl pSar 9 Sy 08 i b (gl 25 29y 4 Sl IS e
yo PH 4 (Jenway 4510) S5 S iaw bl o&iws b sy pH 5 EC g EDTA L fyouwl i (o9, 4 o juio g pusadlS
Y J9x>. 30 (w2 )90 d)Lj L.;l LS’LM du"t_;)"? u_‘>-).: (\Y’VY 40.)‘)' LF’LQ("Q(' 9 u.»Lo-‘ u.l.f—) KW ‘5)5 0)1..\.’] (Jenway 3505)

Cawl 04 03)91

o 290 Syl of (B S (S ¥ Joso

Na* Mg*™ Ca™? EC pH Ccr HCO* CO;?
meqL- meqL” meqL” dSm’! meqL” meqL” meqL”
v/ ¥/ o/f A K Yy )
gl sla Lo

K20 200 VF «Siogad sl 1o jd M 159l j500 mle Shogad ol 365) Shogud Ml (gladsS 31 Sbj)l Buins oyl 5l Caa
ymmadS 1 Sealigls (Sl aniel sladinl (sols 500 8w disel dual 368) aiel sladel g (N 2o )> +/F P205 o> -0
Sogo 4 (05t g i onY] Ustd cmosd (ommglyil (ot Ooisste olly cmg it (oo Rl (Rd s ol
2 oJgS Gialefl LB )3 g (sl de o CulS g0t Gimgs g 3IS (29)> olS (&S g (oS 2)Shee g 05, (L Jobxe
8 S5 3 sl o ol 4l

Ssogad daw!

Dy i Y cbale g ) oY clale (Shoger sl 1 oolaiol ads—aald pdaw dw ) Shogn Sl

wao! (g
Dy yid P cdale g m) Y cdale ol claswl I osliil g anls plaw dw > disel glaiul

il gL ,S
&0 o YXY ol & ialosl &S VY LS5 aw b g8l &g 4 dinel (Lol ew dw 5 Siogud ol o dus 4y g5 b

A oolel
ssinlojl @8 V=S5 ¥ Jlags A
‘:"hlﬁs’ .. :.s

32 5 Y Jlo olo 03958 Jol atén «ol g S duwge Jodllygiwd b ollan 13 polic 23365 g asyie (c5lwodlel I o
A5 plosl UG 59y e bawgie jobo 4 (Lol b cutS 538 H0 Y ol islejl @S

R lon Jlos!

L&»)L«UWthbchdefhby@sM]waLAgd?duy AT .)I..\:uclhu;m).lcjﬁ)l.?&fo)b
a8 Jlosl (o8 Jolone @0 4y (2S5 (25 a8l (S o dloye a3 on g e U dw alold 3 5 Al )50 &
A5l il |y Dl it B e ol T g6 Son5 s 3 b g Bl gsllo ) S5 (o3l Jslono 45 sl S5 4y p5Y
S oS 5 S Ol g S 0101

g b Cudlyy Al ©jg0 & (LS Ao g 0jludls (5 Bl 53) cuslie dlsyo 4 (LS ol s Sl g 9 cuiS GLL 5



YOVY ... disel glosaw] 5 Saogmins! 51 oyt 10500 g s (g3t — ole)

o 355 a5le) (S oM 5 A5 i By ,5ed olS 45 sl LelKin Ygane ploj ) b (605 o)l byl k5 590 i
Ll el Blgi o dego 3 5 b 5og5 cubly 1y 09 o odaliio 0LS )3 (il i) b aciowd Sy i S Sy

adyy Jgb g g W)
dove il adyy Jsb g by alad o YL U S o | gy glas)l oo (655051l iS7 bad 1 eolaiwl b lalS ddy) g @ glas)]
(Newman, 1966) cusl saiis’ sla )l alais oy 5 opl U adobs

&gy > ddlw dlaes

) 9 05l L SWld 9 5 03

g5 iy alilis job @ lal ads) g 0)ludlis «olsasl olS aw ) ,S5 ya 5l s ealitwl Jbowd 5 585 g5l 5 yekaie ol sl
9 00 diiliS Al ©jgo 4 8L badiges iy g o)ludls SS9 (655 03ll gl Nad pjer €D b a3
A5 5 oAb S e g B 030 )3 8L Kl a3 Ve glod (> (STl gl caelo VY e

A o>

() S dlgiol S s &S Sy opl & (Himmelbauer et al. 2004) i (6505l z)de dilginl 6 lhwg bads, v
3 oad sy abse O o oS (g)gb b5 )8 wlgzial 515 ¢ JolS (oditnds | g oS o Ay g 9 25 a5y Ol 1) Lo S
Al Cowd 4 ddyy e ol D aduy 518,58 51 e g Il > Ol e O3

Jidg 5

o O Lofl Sy cdlp)S /N jslaie pl sl 85 Cogo Gialejl (L ) juiS olS kS p 3 Uil clald (5 Sosll
Yooo) Jols ojlas (0,8 oty il | ey oy (3155 0365 Syp0 4 b 0 osl iz gl o oy Ae gl 2
Jido)lS )9 ol 1) 209l SPY (slagge Jsbo o o] bawgi y5 ol g Aty g9y Jolore (4853 V- o 4y adds 10 500 lim
Caleg 3 8 315 dald late 4 (gl 1 ooliinl b g ytegidy il ol Lawgs (B Judg)lS' )9 dar 5510) sl £Y0 5 (a

Chlorophyll ,=12.7(A663)-2.6(A645) () dal,

Chlorophyll ,=22.9(A645)-4.68 (A663) (V alaly

Chlorophyll ttai= Chlorophyll z+ Chlorophyll (¥ o),
PReve] WE) IRV

SSoill gl p)S Vee LSSy lial Sis dtan 93 Gde 4 e jd A8l Oy 4 LS ¢ wilul do (65565l 4l

o) duwlee (glys B0 (6308 bl el dw Sse 4 1505lS 0lKwd S & g 00 35 MolS ladiged . o0l bl duo yd

W5 )5S g dlone SS9 £S5 Vee elil p Wiged i uill (e il

Sy O (o (glgino

YF Godo o s b (2395 (S 2 sldiges i ooliul (1990) Ritchie &Nguyen iy, 51«5 p ol s (slgime oy sl

FA s a8y ol 5l dm el s @ byl gLisl 59 9 b opjg8 g Siid Loyl oddaws O usnw 228,35 )1,38 Jhade O (5 el

(¥ alaly) dol Cawd 4y SiiS 159 9 A5 g8 0,93 9 <85 4,8 (S xSl gl JBIs oKl a3 VO clad (> sl
RWC=(FW-DW)/(TW-DW)x100 (¥ alas,

ol gLl 59 TW g S 259 DW o (59 FW ¢ s Ol (¢lgie RWC

Q> 152 39 9 gdaw dly )3 4> 3 Shos
dwlee @10 yio S pdaw Jolg )0 g (6 S0l Wgr o dild i g Al Cllild g @)S sl Wi ¥ Bolal jeb a4y ) fuad Ll



(i — cole) VE+F )3T A o,lond DF 5,95 (31l SK 9 L ligios YOVF

5 (6503l 35 S ym Al (g e A

bl Jelod g 42525 g,

b byl ope Jlite 1 uiomen g baylews 51 s o3ltwl SAS 9.1.3 1581 o5 5 cosel Cawts cleMbl (bl s g 4550 sl
03,5 waoy Yo Vo EXCEL 1531 5 b W loges cpimads A oy SOl (glaialy dis yg05] 51 oolil

g3 sl

S 8 )lud L 3 Slos sljaT 9 5, Shos ) Soged Sl 5 dlpol (Sl 1

Ol 528 0)lud s SIS (jg 5 5 gy sk g B 3 4Bl olas |y Shogen dpsl 5 atsol sl ST il i ¥ g
Sz b e 5 oy SO glel maw )3 gyl gxe il censly ol 4 diel dwl 3L Joloe a5 canl o] 5 (S gols e e
95 039 2 9 ey Sy bl w3 0)ludls Jsbo g gy > dBles olasi () ine 5 Spogen sl Jlasl )35 cbo
2o 0 (ylol o 1 (lho den p 1 Shogud ol g disel ol blite 5l .cusly 0oy B (g)lol pdaw jd ojlusls Suis

Dy b gxe

9 (Ww) 2,lud W 43 359 o(H) 0l Lis Job «(N) d3g9 53 dBlus Saai p (AH) Spognd daw! 5 (AA) ainel sl 351 (uily ylg 43205 :F Jgun
Gl (W) o )lud W S (439

©lape 5xSbe Gyl an Ol e
wd Ww H N
rZ7INe L ALVIY ¥/ *\/ov Y AA
\YO/0) K ailas *FV/¥a *\/Yo Y AH
*YAIOY YAFY “flos Y ¥ AAxAH
YL YIAY yay OV/YY AN 158
Ya/¥- Y&[-Y A/ YF/o Ccv

Wil 203 0 9 ) (5ylel Zobaw p3 I3 dre JI S Gl i a w9 e

S (p)5) oyludls S g 5 (5 (ke (o) o)l ld gk iy )0 dBlu Sl Clyi o5 4 (-l ) USS o
el 00 03 9] (GLT) Shoguts dunol ciliseo zglaw o (GLT) asel sl cdale ) ol & jgods

digy yd dBlu dlaws
Sengat duwl S JSK5) 39 )l xe S sloaTgy 5> a8l dlaws py dipel sl ke a8l a8 amd o LS Y S5 oy
Saogads dunol jlod )3 2l 108 gyl 1 F cdale b Shogun sl jlows ;3 ] 2lasd o yidis 9 390 peKoui s 5> 4Bl Sluws
olize g)lal blod I g ;> 4Bl sl Siogan duwol g aisal (clasgnl oy blize Bl (] ) JSK5) b osalie Haw cldale |
Sle 4 Sl g 3)h (S B pan Suoged Sl clale 4y Bl 3lu py digel duaol 151 Sl ] oims L ggdge ol Do
o3kl (y90) Sl jlaws 50 dBlu dluw oy S ] diunly (6,555 pdaw 4 ¢y 3y50 Sl p OLS 5 pl 1SS e 510
cpl g b oanlie jlm 3 F cdale b g pa Siogan ol g die] sl S5 Jlas 53 D oy g (Aol Sl 9 Ssoguds ol ]
U pho cdale) Sogad duwl (90 slajloss 5 a8 Jbo 5 b dblu sliws i3l Coge (Jad g d aiel sl cldale i3]
o Sl edse ol il odalie (gyboline Ll i 0 F clale )3 s 5 ey culs Ly 5 Bl slaws el ol Jja o ¥ clale
deol g0 e 13 cd S ek 4 0y Sin Spogut duwol Clale g jguin 4 Bl sl iul33l p disel sl x;tdfwl
il By lia ,n Fcdale s Lol ccdly dblo sl Glis 55U Gl 0 Y 4 jio jl Shogr dul clale )58 ]
53 48lo DA (I3 dme yob a4 l3a P Y W o 5l Shogen dul clale (il Gla 3 ¥ aiel sl clale ) Lol g alie



YOVD ... digol (slosmmnl 5 Suogudismne! 51 a1 305, Ko 9,5 (o — oole)

5 03,5 oo 2l3dlen oo dr Blos dlaw p disel dul 9 Seogun sl @l 31 a8 Bl LS ol (S p0 ol ialisl 1) 5uiS 4
3 5148 Cal o Whe ail cpl .cal o a8l slas p cote 3l i (85, Coge odlo g3 o cdale Jiol38l g lojen jouis
oop 90 a3 ) 8 oy dag] Al oS5 g 039 dialy (6,505 ol &) Bl Slaw Gl OLS S ol I

[l JS8) csls salgs

42 - 85 9 & Humicacido a
41 m' Humic acid 2
aé 3 m' Humic acid 4
40 B
= B
E 39 2 75
5 38 5
5 :
g ¥ B
é 36 'g ]
5
35 “
34 6
0 2 4 0 2 4
Amino acid concentration (gL-1) Amino acid concentration (gL
o ]
160 -
C _ 145
= 20
.o0 -
5 c, 130
R
5 :
g o]
= g 115
[=]
@
100
0 2 4 0 2 4
Amino acid concentration (gL-1) Amino acid concentration (gL-1)
> z

ot 508 (0,5) g2 2 0, U5 () S 5 (2) 57 (339 () (o (50) 0yl L Jgb () g2 €Blos SIasS ol o3 .Y Sl
O 5ybf gl 45 Iy S e By S JBlas oS oL Sl (gL7) Shogad d] iliSeo gl G ((gL!) disel waw! ClALE 51 2l
5,5 (6415 Jme BWAT no yd

olwsli Job
PFcble 5 ag Jgb i byled den ;D 05 0,ludld Job il Coge dimel sl il 48 ams o flis o) S
5 Y g yho clale b Shogan sl (slajlod ) (6390 B9, )l antd b odmliie dinel Al yho clale ) la] o jieS g 41
S oo 5 (2 9 F 51 2a5) Sangd il iaS SCLALE )3 el doad 2y 535 Sl ol sl 2 3 F iy A
A P FUY @ o gyt Bl cand ) )3 VU i Sl el sl clale (213l o 1) )3 F Sagen ol Jlos 5
cble b ool agls yud 0V anel sl cdale (i )0 F Siogan ol cdale b3S ol Jgloe plSin a8 e ol 4 .ol
s et 5 €2l 0 oo (63 o 3 ot 51 35 Sl o5 383 m (L5 oyt o) JS3) 31 o) o ¥
o9 (Mo A) yid 1 ¥ cbale b aiel duol Hlows 55 laciglis oyl s aalis Hlewd )3 ol 568 g yid 10 ¥ Singat sl ,d a5gy



(o3 — sole) VEF )31 A b ol DF 5,93 ol el S 9 S olighoss YOVS

b il ol 3 Jsben | ol g (2 3 V) bogio CAIE |y Snged ol Gopomn Srpgn 3 85 3,5 ol lgioss ol o
ol dunl (SYb ol 13 Shoguts duwl (gl )loss o (10,0 V) OB oy 268 a8 ol Jbs 13 ol 3,8 ool wa cnlio cllale
2 G5 Jobo a8 292 (5 ) ime By Jsbo 2 5 Swoged Aol g Aliel Sl (glalos e S () JS3) abonpd (52 0 F)
4 Lol () Ji&)ay;ﬁl)a\‘oblél{@%_m.\wl—4;...,91wl)aJﬁbaM,(pr.\wlsﬁywAﬁwl).\mu)uﬁs
(o) JS8) 331 Smged il 2 > ¥ —tisal sl 2 0 ¥ ke Yl (0 (oMol Lol

oyl LS 5 (3

A5 0,ldls 5 ie Ll cage yid P Y B yho 1 aiel sl cdale il (Siogan dul olaw don j3 45 dmd o Ui ol
«Seogad dowl yid D F 9V claclale (5 Lol il dols] 55 ) )3 F anel sl cdale b o Siogun duwl Hlod )3 (63920 g, ]
Sl i 31 b o Singan Sl cdale g3 cpl 13 m can] alS Sygo a4 g, (5 0 F BT ) aiel awl clale i (il L
Aok 3z ) JS5) Cuns by e ialS cpl a8 nin e 03,5 Jee ogSae Sl osis 3l jusS o)ludli 5 5e bl & disel
oy aiel sl yid )Y pdaw 3 Slyis ol 45 0yl s 5 59 Lol Bl el (Shogun sl clale ol 8] el sl zolaws
2 s 5 gy ORIl e Jlod (e 4 35 9890 al Sl izl dpsl 5 Spogem gl Blite e g ) JSS) 292
alie o 5 59 liwe oS &S ol Jbs jd cpl iz ) JS05) b oo jid 10 F o duwl — 4id ;3 Y atel sl clale
(z ) JSb) b oad (ghuoyd YV B3| b (Hho diel sl 9 Soguds dwnol clale) salis Hlows 1> ) g il ol S

8yl L5 Sid (439

deol i 3V g yho ol )3 .l (3gmo Ny o)ludls S 59 diel el cdale 138l b (Shogun dual polaw den
P U ol Shogan ol clale iol38] ol sl yao clale 3 (5.) JS5) 39 <ol K9y Loyl g o8 Hlas coud yud 0 ¥
30 PV U yho 5l Shogud sl clale (a8l b caiol sl YL zobaw 13 g5 45 pixe juiiS o)ludls iS5 0 oyl
KB 59 S sixe yob 4 Cundly Spogt dpl yid PTGV I T cdale by SYLL Jg 395 )l sxe a9y iS50 Ol puas
Saogads ol o8 laclale )3 a5 8,5 e g oo cplplo Amd Lialidl (1oyd Fo) 5l 10 F o ¥ alel sl zgbow 3 1) g
el Sl 5 Sage Syl 5.} JS3) 2l 4l (5390 (1B g2 (5 18] o atdlen ol nl (3L Jglore 2 13 ¥ 5 o)
—aigol dul il DY bl 3 b opyie (s)lol blod 51 aS ook 4 cind oyl ls SKid 59 0w blite <l 51 005 Corge
(3 VUSE) ob &) Seogud dpl i 0 F

SaaiiS a5 5 yShos (51501 9 3,Slos p Suogud sl g dinel (gAw! 4]
S @l am e Gl S )y o2 5 S 539 9 5 09 g p ) Soosen dnasl g abiel sl S i)y w28 0 Jga
2 oyd S o )3 g Ay Job o yd O (g5l o 5 (65 e il censly ole @ asel a3l Jgle a5 ol ol ]

D91 43 gxe o p3 O (g5l prdaw 13 50 Slas g dopd S (g)lol o > ddny Job 5 Shogan sl g diel

9 (WRd) ady ) SUis (339 9 (WRW) auizy 55 (339 (HR) audy Jsb 2 (AH) Scrogad sl 9 (AA) izl sl 31 (puilyplg 2525 20 Jgor
S (VR) aulyy o>

Slay po (wile W EE SR PWE L g 0
VR WRd WRw HR

i <fF olvy™ y/oy Y AA
y/aV" Nl f/ya Vs \ AH
/Ay Y o AN ¥ AAxAH
\lAdi <IYA Y/yvY YA las
Y YE/VA YE/AN AIYA Ccv

Al e w03 0 9 ) (bl ol 53 I3 dre 1 Sl a5 g we




YOvY .. 43.3,9‘ 6&4&0‘ 9 ‘5‘5“9@"*"" )J‘ @i :G')ls.o.ib 9 )b’& (‘:’““595" - ‘:«l&)

8 (o ) i 23 () ity 55 5 53 e ) i b s 55 4 () T S5
ol 00 039 (L) Singat sl Calisto g glans o (L) aigol daol claléjl  mli &y guos

9 - 18 - Humic acid 0
Hum?c ac?d 2 b
. Humic acid 4 ab gh ab ab ab
2 7] ab E 17 -
.'% b E ab ab
& bc be bc 98: 16 -
3 g A
& c
5 15 -
0 2 4 0 2 4
Amino acid concentration (gL-1) Amino acid concentration (gL-1)
o I
10.5 - a
9.9 - <
_ 5
S/ 9.3 4 i
E 87 4 =
E &
S 8.1 A
7.5 4
Amino acid concentration (gL-1) Amino acid concentration (gL-1)
> [

m 4 S (3) (aSe o i) dui y o2 9 (2 9 ) (0,5) g SG Ay SUid g 537 (359 (D) (o () Ay Jgb ol 2 S0
S o By Sy S8l 4 ol el Cons! 2 83,51 (EL1) Spogud swws!] oo g ghrus a5 ((gL) Aol gl il 1 2l & yg00
adyy Job
(AlS el Aol b ity Jsbo L9y o Sooget dpaal e ) &S (gy5bo 4yl 151y 50 @ it 2 0 Y st il
Wy Job Gl coge 58 Siogud duwl i B pas zalaw g ul8l i 0 Fadale o g ol Loy gl p Y alale
Sl 5 Soge Aol s 13 &S il 4y ol Bl 1) )3 F o Y atial s o )3 Ay Jgbo pr Sogem sl S iy
S b Jol> (o Blo VDIDO) 5t aidy) Jobo (2528 dals graws 53 g (520 (Bl WIM) aidyy Jsbo oyt 2 o ¥ el
cage oy ¥ abale ) anel dwl 5 Shogud dul Jolite Sl 3l a8 iy lo Gl o o)l wowl 2o yd VY dgds 5> BB -yl
(ALY JS) ol oas ddyy 5,Sdas g Jlgd iy (515
ity 5 039
dop > &S Oygo ol @F 9 Y K)o adyy s aliio by izl sl clale (131G a5 0jy Sl Ny,
il g CBIE gy 381 )l ) )3 Y 6 i il dpd il GBI iy 5 555 Syopad Ayl b
o gaw 53 9 Sl Loyl 1 3 Y ey ol Bl B9y Glomes i) 13 F Shegd dnl g )3 adyy 0y il P T LY
Fodale b anel dpl (il gl Jlas! pl&in )3 (doy> FA) diin) 5 (159 2 Swoged dowsl 1 oy yidis oyl plis ccadls ials” W,
2 5ol s ol il coge g bl ansly adny 5 e )50 e Bl Conly Shogut ol Hles (Y JSKB) 390y 5



(oo — cole) VE+F )3T A 0,lond DF 5,95 (31l SK 9 L oligios YOVA

g )l gine dduy 5 (5 3 Al dowl g Saged ol Blite S (Y JS8) 292 gl ples ) iy Shaged ol 1) )0 ¥ s
(p)5 OIFF) aali Jlagi 5 ol 255 5 (p)5 MA) Siagets gl 5 atpol gl 2 1 ¥ gl o ()l Jlae (2 o5 o ol &
(Y JSs) b sdalide joyd £Y M L

Ay y SWS (039

22 50 g1 0 ludlis Kid 159 dud Suaged duaol g disol dal Clale Sl pis b S iy, S 59 Bg) 45 amd o LS gl
Ay»‘@am).)w)c_i&é-O}sﬁbuﬁdﬁ)ﬁ.@bﬂlﬁ‘&tpiw1%dhw)sw)&ﬁo}gc@ww‘@awm
ool b iy Sl 59 Ol o« Saoged Sl Hao clale )3 b sanlie ael dul il 3 F cbale 3 ol o iide 9 yho dil
s il b Jg 09 pide b i )3 Y asel ol B ol i) 10 Y Shogeds dul o )3 sl (331950 5 maMe s el
o cdisal ol b iy iS5 Olywi oy 10 F Siogads dunol pdans 53 b5le ol Loy (i) (0 ¥ edale ) anel ol clale
Sl 30 Seoguds sl (7Y JS5) 3)5 Shogan dunl (Y gl )3 el dl yiiy s Sl 51 L & e (a5 g e les
o 5 dm L |y 365 i 3V aiel sl polaw )3 Sl ol s T 5 (il cage g cudls dduy iS5 g Suke
o it iyl sl 51 (6 e Jlasl b (g g1 08 Sogat dpusl Cilies grobans 1 sy St (59 Sgli5 yeo dipel e
Ay J8) o9 ol 5 ol sk 3l 38 slo ime yobo s sy StS jg ) 0 F Soogem disl 3 Jg 391 o 4 Ly
D92 o yd ¥0 g blie I oyl glds el cawd 4 (YIVY) i) 0 ¥ Shogaty sl — aisal dwol Jlos 55 )] 6yt o (V/VF) sl

(&Y Js)

Al y >
PV g ke Spogen dpl gobaw 13 B> Cglis (g 350 Slio s b el gl il o b i8S Ay oo Ol
VG il sl e i I Jy 059 bl (605 ) o ¥ b il s Al 151 a, o i) 20
plo alie (2.Y JS5) 390 (oain) 33 disal Aol b iy oo Ol possd «Suogud ol 32 13 F o )3 .l ialS lnddn ) poes ¢y
¥ Sooped ol o 53 o o2y g yhio o 53 o (iS5 €y VL Soged ol e (581 L iy oo Dlio
izl Sl (32 ) F) YL g (oo Clale) by g 5 Soped Sl g atiol dpusl yp Jlite S1.(0Y JS5) b osaliio 2 5

el Al Hlowd )3 Gl 4 juiS Ay p (xS yio Sl VIVY) g yieS g (e sio b Vo/TY) Cp yidig D92 005gu5 My
(3 o) cusls (eam)d YT OS] aS ol cwd 4 sl ¢ i) 3 ¥ Siogar dwol g

S 13 3 )Shas p1 Scaged duw! g disal (Slaspusl 1
S @l amd g (LS i8S @l e 50 g e oy 40 wls 3 Slas ]y Seagd sl 5 Al Sl B il g 455 # g
Jlos! 3,58 Cio 93y s doyd Sy ()lel a3 (63 sime | Culyy oS Ay Aigel duul 3L Jslre oS a5
o g3 55 Sged pml g Aal sl lite 1.l doyd o (o)lel o ) o 93 58y (5> gne ST 35 Sogan ]

.39{ )‘J‘ﬁn M).) & d)LOT C.‘a.w ).3

S (WS) ails 4152 (59 9 (YS) gdanw sty 53 dils 5,Shos 1 (AH) Suogud dunwrl g (AA) dinol daw! 51 (wilyylg 41555 1% Jou
@Ojlaay  Olwdi e

WS YS

Aras Yaoy/yv Y AA
-fay ATNAV/ SN \ AH
-[¥ VAN i AAxAH
AN VY- 0/00 s
¥/ vE/a cv

* ok

Wedlioo w03 0 9 ) (gl ok )3 I3 dre ST Sole iS4t g



Yova .. Myi dlh-\w‘ 9 &:&%ﬁ-\dy&' )J‘ @i ZG‘)M 9 )l}'& (‘:’*“‘9)’ - ‘JoJ.G)

@ Oygods jiS (p)5) Al (g 5 (@rerte 2 )5) ghaw 221y 3 als 3)Slas Sl C 5 & (Cm ) 7 S5

m Humic acid 0

10.5 - a a - Hum?cac?dl a
a Eﬂ 110 4 =» Humic acid 4 ,
"
» 10 - g .
,a ab abab = 95 4 a
: E
5 ab ab 2 ab
2 95 g ab ab
8 = 80 1
5 b 5 b
E o] b g
g T E®10b
3
E
8.5 = T T 1 50 = T T 1
0 2 4 0 2 4
Amino acid concentration (gL-1) Amino acid concentration (gL-1)
o ]

(L) dinol dupns] CAALE 51 2l @ ygq0dy S () (2,55 413,138 (439 9 (1) (&0 i0 53 0,5) s sty 1> Al 5 yShos Wil gy Y S
Wl g 15 skme AT 5y B g ol gelanw 43 eyl S g By Sy Bl oS b puSilie (L) Scpogad sl cilieo g ghan G

Thw asly 13 &l > Slos

Py @ ol polie oy g opyieS g bl e Aoy diel sl ClIE b raw oy 5wl 5 Sles & 5l oLt b
Wl 35 Spogut dunol b o Sty p3 5058 il 5 ,Shas @l s g, (Y JS5) Sol cawd 4 yid 10 ¥ g i disel duaol g ghans
ol 3 ¥ e o ySlas cpl G 92 jhio Shagd bl o 13 6l 3Slos jlude (3205 oS 55k 4 g lio yidy
2 (gerie 1 205 OVIVY) o1 Jlade (5208 2301 )l sixo il 3,8kas 31 363 Spogm dpml g el gl Jlize 51 (Y JS3) 0
I3 me BB dim ym b odmlive yi ) ¥ sl sl 9 Seoguds dunol Jlod ;3 (@op0 50 53 £, VWYY ] (i g d0ls Lo
(Y JSs) el Semgan sl yid 53 Foatgal sl 2d 13 ¥ jlas L

il 152 039

@ Amd o (Ui Spoge sl Cilises gl ;3 Absal sl Cale Il S0 |y S Wl J5a 59 Sl oY S
o izl Sl e 53 i o i 5 (a8 g €L (Rl el sl il 1581 L il im0 oSl 5 ST
A iy 55 Spogan dsl 35 (s 5 SIS L5 Sogen duasl pans s y2 )5 ] alB] o g 15 ol 1) 3 F
O 9 (pkeS 9 8l Gl g Al e 50 Shagen spusl Clale (11L& (g sk 4 )5 j0iS &l Jlim g ke
b Y B jho jlad ol Hlin 5g gl caie] sl Zolaw dan (> ol Cuwd 4 1) 3 F g jho cbile G ) polie
Soget Al Jlio ST ( 08 JSB) sy 395 Jlade (g e & Sl o) (32 55 F) Seogen sl clale iy GLIBIL Jg 392 o5
g 30li las y (p)5 MAE) &by jlia (59 oppieS 53,8 Wi 1y 500 Slpl (B pme (sladwl g 39 I3 xe 55 el Sl
b ool sixe M3 wiz o i osmliie o yd VO MBI b ) 0 ¥ aiel sl 9 Sogad dnol jlawd )3 (2,5 Vo /¥4 o oyt
(o JS8) cusls Saogan ool i) )3 F—aisol dul 1) ¥l

oS 0 )l L (&S S S 2 Sogad sl g dizal (SLrspus! 1

S @l amd o (Ui 5tS il g Jido)lS oSy Ol s (slgis 1 |y Saged sl g atial sl 31 il g 4525V g
colol s 13 5 o s Slsiome 2 10> Sy o)lel s 3 ()l sine il o 4y Atiel ] 2 Jslomo &8 sl ]
Blaze Sy 0oy 0 (glol pdaw (> il 5 Ol (s (Slgima p 6yl gixo 3l 55 Seogad dwsl Jloel 5,35 bl Ao 3 0
D91 )3 dme 1o )3 O (6yle] o 13 (Slho ded 5 Seogad Al 9 die] duu]



(i — oole) VE+F )3T A 0,lond DF 0,95 (3l pf SK 9 L ligios YOA+

5245 (E) (uiliol 9 (Ch) JS' Judg 5 dRWC) S 3 Ol (oadd Slgine 2 (AH) Syogud sl 9 (AA) sigol sl 1 ula lg 4325 2 Jgon

Ol o (5o @il an s Ol ake
E Ch RWC
ofeef FAY/A Y\« f/YF \f AA
tefesy IY/AA "V 0/50 Y AH
ooy AL /Y \ AAXAH
ol \EYIYS Fo/FY s
YY/0) Ya/¥e AIYY cv

Wiligo 103 0 9 ) (g bl ok )3 I gixe ST Syl i i g

(2053) bl 5 (S 5 035 05 o) Jd9)lS do)3) Sy ol oo Slgizme Slyis a3 & (=) B JS »
el 0 03,91 (GLT) Soguds dwol Ciliseo zolaw i (L) atel sl clale Sl b & yguody 3uiiS
80 - a
¥ Humic acid 0

Humic acid 2
77 4 = Humicacid4 ab

74

71

Relative water content %

68

0 2 4

@l Amino acid concentration (gL-1)

0> 1 45 -

4

0.45
3.5

0.4

Essential 0il%

Total chlorophyll (mgg™! F.W.)
w

0.35 2
0 2 4 0 2 4
Amino acid concentration (gL!) Amino acid concentration (gL-1)
(d -

MU g0 jnlS () (w0 p3) pwill 5 (@) (S 52 55 0139 52 015 o) Judg 8 W) (10,3) S 2 O o glgime Oyt :F JSS
203 B (55lol zehns 3 eiyf S pidtie Bys Sy JBlas o o3 peSilee (L) Sogud dwwwl oo b o (gL digol dns! il 51
I (g1 ke SV

(s (Slgio
55 Ol o Slgiome digel sl oo (RIS g 391 Gt Lyl izl sl Cale b 3085 Sy Ol s Slgime Sl g,
Slgome p Soogan spul B (I JS5) 290 o] gghaw ol 1yt 1) 53 ¥ Soagad duol e )3 (o381 o Bl ol
9 35 pdgeetia Oglis il )3 F U Songan sl clale 538y 5YL b Jg 392 yieS dtal dsl (ol zgbans 53 50085 Sy OF oo



YOAY .. 4"‘.‘!“ Sl 9 ‘S’-’ﬁ’fo‘é"‘*"" )J‘ @i Z",b&w‘b 9 )l}'& (u.w.bg)a - ‘soJ.C)

2 ol g2 St g )l gine 55 Soge Syl g aizal sl o S1(F JS) cutS O s (s (i s8] g
3109 W) S pp 0l s lgioms (1100 V) oot 1) )3 F Shoge sl g ool ol Jlos )3 5 (100 V1) (S dals s
(LY o) sol cawd @ (i8]

JS by S

S g1l gine g St izl sl il (ol b 5itS IS idg)lST (slyime Sl 39y «Ssogem dusl oo plod )
2 ¥ Sosn ol oo 5> (ol o S sl 1) 0 F o )3 ol s g ko Aol gl o 53 IS oIS jlade
3 il Sl CBIE b Jdg S (glgime (ol Bl &5 (izmad b 08 (63905 b d Shaget Sl ke 1l L g 20 iy 1)
Cage Syldae pob s 3 F dinel dl s )3 Sagen dsl (0F JS5) 292 1) 2 F LY I a8 1) Y U o e
oo (o gl cabsal Al Clale JialS b 4 g cpl 0 gy 1515 Lo e b (303 W) ST udg kST (lgia il
Seogad duaol g el ool olize 51 (OF JS5) b oo il Loy jho Shogud duwl Clale )3 g s 108 Soguds duanl calisro
ol = Semga el jloss ) ol (il 9392 08l 4 bogaje S Jd9)IS” lgiome (35168 jhio dizel sl cdale 5 09y b ine
(0¥ JS) ol s 4y (O3] 20 )> DO L) 4l (> ¥ aieel

ol ao

al38 €5 ol g al8l Aol sl Sl b uilisl a0y 2] )3 Y By Sioget el shans > 45 amd o i 2 F U
s 345 55 ol emn s 3,5 o yio 43 2l 3 F oy ] s 33 5 45 5aS Siagen el s Gl38
Syl o5 a0 L5 s (g JSS) bl il oy g lie o8] 655 gt ol dpsl Cale ) 0 ¥ Sogen
cdaw ) il opl sl il uilsl e o cdale jmal3sl b as oyeb dr wcudls uilul doyd o it g 43 gxe I« Singan
O M) ) )0 F ol sl s 53 9 0 a8 1) 0 ¥ U jhoo ) atel sl clale (I L g g YU jho aiel apl
G5 yd )3 F aisel sl CBlE 5> iel dpl Sl il 1885 45 amd oo LS o pl g2 pieo Lo i e dpasl Ciliseo zolaw
Syl g atpol gl Llite S (¥ JS5) 8L adly S il o3 5 olise 2 stie g o stae 51 0I5 el Shogen i Jlos
55 Y Seoged dsl g aiool sl (sloclale b Jols dald s )0 itS il 103 (%S 39 Sl giae b Sagen
(& JS2) o9 (50005 s Mo Sl 3

(W 7]
.

sl (S 3,Sdes
3l 3515 oL sl 5 s sk 3,Slas olise 2 iste 51 s Saoged sy 3 el dp o Jlosl o8 s s ol
aby el g 5ihusgid g crgo sl (l 4 Bl Sl dg IS lie «Sioget gl g il sl slajloss 56 o 15l
ol iy )] ) Jslo 0 g o Lo g o)lal O (s lgiome aizadlys do o ol 1505 (ggw 31 0 Sl o)
$la5T 813,55 s sl Jgho 5 s 5155 e el ol 3l I3 el dle B gm0 Sk
Uil s 4 Wl e « Sy g sl sl iulisl e a8 bl g S p g madli iol38l Caw (ouBigp Fiw sy Lol
S 0a5 Ll alad 3 5 g 8 IRl el M5 e b e TS IS 1L 1T Bl 5 ol
Sl aiel dwl a8 W0l ol (WAR) L) en g 3,8 el &8 canl Jbs 3 cpl (WA (o)) e g 48 sl) 340 olS > jlusls
dipal slasnl @8lg 13 0d Cao opl sdo)d VY Ll Cage (S jeb 4 a8 Win e il jiiS ol slaadls gyl me
Sgdiso joitS Wilo (LS (agy a8y dhex 5l 5 See (il Gage odle (nl (el @ie (lgis 4 g Wi gy SGB Sl p )8
oo il Bl Jgb p eopsVT aisel ol 5l Jgle a5 sl L5 35 (2020) ) Ken 9 Abd-Elkader .(Nardi et al., 2016)
«les g 03 ool Sl Jgata) 5 ooy 135 (sloig0y90 Colled g (g5iome (I B o Ibainal Sl 45 idino o Silimgly )0
Cuily i g gl gyl ime 1 disel dasl 4S5l LS 15 (WYAR) o, e 93,3 el ol S o S5 1) oLS 5> A,
i8S J Sl (3e 8wl sy el slaspul izmen A5 anlite (ale 0 3V 1) )3 ¥ Aol dpsl Jlos 3 o i



(oo — oole) VE+F )3T A 0,lond DF 5,95 (31l SK 9 L oligios YOAY

oS lodls s lillas ogMe 4y aim g Lialidl |y olS glis) Al 5 vy 1y o a0 4 g kb ol oyt Linliil el
{Faten et al., 2010) w53 o0 Bly B30 olS ga g 1) 5 Soolgnsed SloCllab y priluns o 5 riitine &yg0 4 Aliel (glot
245 gy e Blw FVYY 56l &gy elas)) oy iy a5 20,8 )by g b L 1y eolie ol (WYAF) (ool sw gl 5 B LS,
il p wlg e aiel clasl a5 col ] s @ ggdge opl g dals i doyd A il dwl b 3L Jolxe e
9o i ABIE oo (bl )3 s oS yome lgie 4 diel (claspnl aimd 3gi00 LS 3 1) jlog g g Lol obanibgn
Ul (Nardi et al., 2016) 1590 ol o, s 59 dox 515, ae Lol 3l cge 595 paie (ol b a8 aiiwn o] oleid Lo
ol 5 45,8 5 sy dy90 S Wiyl tl 1 gladllan 15 el (2020) o) S o ADA-Elkader zols sillas ol o)
ol nieS g i 33 S e Voo CBIE L (ueliglt (3L Jgloxe Jloi 4y bigpye 5tS 0)ludld 5 (g ot o g o) 5 S
5 0LS muedgilio ) Iodial dpuol (385 4 bgyyo Wl o sl cal S (VF0Y ol o3lj i 5 (2B1) 052 ol Jla 4 by
(¥4%) ol s gl 5 S Loy (Abd-Elkader et al., 2020) 55 cozo U Joho (]38l g muund y a8 el (g Ol
b Jobe o 40 a8 dgy jiS 10 p,56lS VEAY 50l 0095 Cannj 0,Sas o yidin &5 20,87 )l g idby L 1) polie ol
9 My dgu0 9 Fiwgd douD ) g dame sl (iS5 4 Jeou iol38l da g0 yen jriwgn p diel (slatl i osalin diel !
5 Sl ol g 4B, L5 )y 3y90 S lbaival el 5| (gladllas 4 (Rafie et al., 2020) 1,05 Lo 1 olalS 5,Sles
Ol nyeS 9 3 20 £S5 e Voo Clale b aliglt (Bl Jslowe e 4y bgpye 5085 o)ludls SS9 (it 45 9
9 (o9 )L>L.» Laos s lep,.:)j L\ l.mdu.m] .L.w] L?)’ J)l.Qm )J] (\\C'Y cdohw‘ oJ‘j uv).w 9 (_,’.:u.)) dg2 Jalds )'.a..o L Lay).c
58Ty S 5000 (eloog,S s g 4zl i Ingglghund 08’ ablol clods _gal )3 Wlsi o cpsizmad 395 oo ) & bsyo Culled
S 3,Ses Rl 4 oo ols 3 9 W sl ) olid ladglsiund 5 booSsn Garmen (2LS Lol ©luS gz 5 and
& s Colad il 58] el el dnol 5l odlil 45 153,815,155 55 (2016) )8 o Khattab .(Vendruscolo et al., 2007)
ot (S 05 Coanl ) o 8T ol e o Kitimgly 23,8 0 Sy SS g 5 39 Rl o S 4 g 08 BRI
Sl S dgste 4y 55 Sposed bl 3, S 08 lsis g Fh 5 CElo ) ae e S plsie 4 ] Al
Hbiee a8l Spogem sl (al381 L ol 5 (o8 (slaadLs Sl conas )3 &S 3950 0l () Suigl 8 5 Sujglsd e
o )3 3558 Lo cadli a5 Lol cloas i slasi y Syopem dyusl 1 (WYAY) Ll o cquge 2pnlbs gl ool
a3l laws oy i gy (= 0 p)S (o V00 ) clale 3 YL L Siogud sl il Joloe jlawd 9 b )b pixe b yd S Jlais]
Delfine et al., ) i oS (¢ iwgd cullad il 38 om oSumng) w3l cadled ol 38 b ot sl piomon dgs o489 Lol
Gbsne yob a4 Siogmd sl Hlos Cod S (bl sladdlu dlass a5 wsly HLis 55 (VWWAA) (60,8 jlisel 9 (5,5120 (2005
Gla Ll ol s a5 0gd e oy SV guase Wgi (il g olen plil wdy el Siogan dul 5l odlitnl g sl | i
e b oy e |y aiel (claswl 5 Shogd duwl Gpae Bl 0 jiiS o)ludls 5 olga Lisu 5,Slee iul3sl cplplo

Yhly olie polie Cla Suagen dpl 5igd Glaljdl g (e polie o dgue ) b sy (olerdan § Suigle b puilSee
i > (ool I8 (g5 NS Qe lie ) mawly 9 pied ()foyks Mile S polie Wlg olS 3580 el ol () D00
Ly K25 ¥ 29 o Stiogis g Gl g lgm Pl it A 4 e o] GBI 5 )b LS (o)L (slaiig s 5 JidolS
Jos (Lol 5 ot k) (alS clopygeson Sy g obisn leibn olysd el il [ Jobs puds 5 Jolo
O i858 5ihs 13 aitans yslody ADlg5 o alpel (sladpa (ppizeen S o Sy |y Jobo ) g e sloat]B g a8 e
D5 Sllan s 5g S 5 by lS Sgiome 8 X i il | ol 5ags Cabe sodo ol 51 5 8l el
Gl (gline 4y yudy Syl 29 00 Sy Jidg)S (dlgime o sine (alEl el atiel (gloil 5 Sioge Syl G puas & il
o8l g olS u.ﬂ Camidg Dok ¥ D0 oo yoxio o)Ll yiday dawgl 5 Ay 4 &S Cawl (6 50uwgid Dlge Aol inl38l ¢ i yo
@ ol Joot g iiSu e 390 |y olS ol Cunsg « 5 p Ol s (slgime a8l b aiel ol g Siogan dunl § (iS5 4 Jooo



YOAY ... disel glasaw! 5 Suogmbims! 51 oyt 10500 g 5 (g3t — ole)

il oo 1) 3 aes gllasl Lalyd 53 An3 o ol ol & (S cnl A3 ee I3 ) (St aile o (sla st
do iy 035l (Sl lgicds atel (glaseul jBig 5o g puaarlio )3 LA O Ll QI e sy 5 )Sles 5 3L
Sy cge yol nl i gn Gal3Bl 1y (slS Sl g oo 3 e JT (5955 el L g )13 (25 LS plie 5o Lot
Srage ool 4 loals oLt lllas ;(g5thungd 1S slow 3l Cllad (38 5 200 0)ludld (5 I 5 odgy A,
Fwgd lokily Goyb opl 5l g am Ll ol oy SanSTlien cus Lol i oS |y (RUBISCO) ¢Sy, mo il culled Kilg oo
Y olinl ool (o i g (U VYA (ool s zls 5 SB Loy IR (L)San 90,8 awsl) 250 YU Ty pler plail W) 4
Nardi et Faten et al., 2010 YA (63, Sad ylinel 9 (53 le VAV (il 5 (gawge syl ATV ¢ olissl odlj iy s
Harper et [Delfine et al., 2005 Vendruscolo et al., 2007 Rafie et al., 2020 Abd-Elkader et al., 2020 al., 2016

(al., 2000

Al y S 3 Nes
Oy byless ool cale (l331 L g 59 Casto 35 dlval ol g Shogat dl (slojlos Jloel b 30088 iy (150 0,Skae i ol
2l i) Sy Ol s (s 9 Jdg)lS lie sin )Shos 5 pre )56 93 oot ol Jlasl sl (I3l o> ety
sl (IS jobo 4y 0 it dld &y Cond 6Kz ysb 4 35 Jlgd )y o @5 g dine g i 2 Shes b (ol
B (0 )‘)3 ).ul.’ ol ).u |) dw.\.’) ))&l&; cuusw uﬂu‘)ﬁl L: 9 ol uLth » )L.u 9 g,o-%..u A_gq)Du u.cl.» a5 Nid d.)‘}o MT
ol (S mre 432 99 b epelislS il boaizal syl (50 00l it ]y aplibe glis 35 (W) oyl 5 0)lS0LS (255
ADBSPOOT ) 4 Sge Jguasme ciliss (gljal 3 )Sloe «olod 5 1adiB 5 (g (slyioms o g Mttt LLS) )3 (9 9 S 452 (A
st Oy90 kS Wmial sl 1 claalllas 5 ] (2020) o Sen  AbO-Elkader ol slls gl ool (et al., 2019
R pS e Voo ke b uelislS (Bb slone slasd 4y bgiye 3005 ) 5 039 e 5 39 o) 5 (S @l g a3 I8
e polie 5 ol 595 o (ISl ol (sladusl (VP2 (olitin 00l Gy b g 2UI0)og: Al Jlos & bgspo o] 02558
508 g1 Waiel gl 51 gl adlllno )3 5 ge iy & Slge JUiS] g g Glie Gl cnl g e I3l olS by
Voo clale b opnoligls (il Jslowo sl 4 bgrye 5108 ady) S 5 e 4 302 ol | S gl 5 48,5 )18 () 0550
30 (VEoY) bl g coliin] ol iy pus V¥V ¢ poliinl 03} b g oU1) 290 dals Jlows 4 bgsye ol oy pieS g i 3 25 o
Sl o0 S0 dpuol )5 pg0 sla gy B Al o halBl Aol Al )8 L3S Ay 5 g SS9 S Lol s
diyy opg 4 g ol @l 3,Shae plplotid)S (Sl (sladiay g k) Ay Eol g Al olS (Gl 2 ke sl b
b Capols o el 45 122315 Lol (2004) o) S g JONES s atlys |y i) oo il 38l Lileto g 435, 3902 g
5 by i dgrte Sy @Bly 50 Sumger Sl D90 (S polis jlin Cla oS 3 g Ay e GRIB] G 5 31 (gey50
Sogat Sl oy Jglone 3,8 et o US 5o (Lil et al., 2005) 33,5 o (shuhsy o ol el g 395 oo S5
aygaygn Mg iiags (il B2k ) pits i ©y90 4 Ll 0I5 e 23B Dlga plul el yobo 4 sl (sladonl
bulyd Sy 3 bl s J50 (SB35 ojlil 4 (ho) cul NS 028 35 1) Ay dag Sl oo (polis Gl dgu 5 A8
Al dgaze olde dlge 4w yiwd b bl (iS5 cod olS Slots 4 e olS 5, Sles g dudyy My S cel WilgS o

Singed ool sloylas & gl 3 joiS ((Slgdada)) ade) e 5 Oy GRIPl 0l S5 Cole 4 dagi by JS ygb @
4 Spogud el jdly (65998550 0 Suoged dawl padins B1Y 2D Cund yj GlapmdlSo 4 o o |y dauta ol D)l ol K
Ay dmogs g 1y 2 Logis W15 o0  JinSg)lem g S8 ko) it Jole (sloeg S g sy JoSlgo sl (51l L
oy s Johw 0 Ligh 5 el 5,50 el &S St (M] JJ\.;LA) S90yspdud laculs b Gl opl oI )4..,13
5 07 Ol i polie 5 Ol Gl i ¥ Kigd e adyy IS w2 g 0)jg Ol ond )3 g ile slaady) sl )38
ol Lls g Slod ddy)y Dot b Seoged duwl D9d 0 S 10 350 olie yolis Ol olS iy Loy Casly ady )y o
4 lis polis yuly Gl ol WS o wald |y ady) i Sl polis lo 5 sy o] quamilty Qind ()3g 5 JaollS Gl



(u"”@s)"_ @J&) VFe¥ )bi A b)w OF 8,9 Q,‘,j“ S 9 ui uw YOAF

sy gy s g peedgilie 50 alpel (glaspl (B Y S o Cogli |y 2lsm pliil g ady) 1) saslal Cppo 4 095 4
J] g gy 51 5o o3 alo 3l ey sl s (Sl slosial B olad 53 deig p sl SocSshy lsis 4 atpel (slosses
b aSlgipo 5 At Laipo olS 1> (59555 5 (05 42 b s o 4y 0ypoliglt il el slosl (B0 ) (185 (555
4 onizeed LS 5 opl Wigd o il 5y caem 3 g ) 3 b sl sl A 3Bl el ((Splie sl s (55l Jlub
) ey 2 peiayd g lidlen ST it e deke adyy 0 1) 03gn ) edliel g Gl ey I ate s
3 B g ot il e 2 o] Sl bl g on Jlos! 2ls ol laviinns il (slosl 5 Sioger sl 8l Jolons
Wile) (g jiimgid dlgo yider Mg5 4 oxie ¢ lgp Al 53 Jiwgid Seu0 9 Jed9 IS (lyie aljalcanl olS 3 Sialos g S
(e Lgyce ) & ol dmgi g 0B sl 55l aite lgis g oAb Jitie Ay &) g 45 3950 (1] gy S g laiE
SaS aelunsl bl s )3 adyy e 3, e Lads 4 o(aisel (cladgwl @l 3l 51 L56) s il 53 Caoglie g olS ol Cundg 390
5 05) d95ee k) o> Gl ecaled 3 5 e Slspadey (ol & @ g g 5 0,Sles Gl sl laeule (pl S e
Abaspoor et al., 2019 NF-Y « Sbb ¢ olizsl oolj caypd NFeY  olisinl odl) iy b g (ol AIYAF (o)) Kan 4 0,0l

.(Jones etal., 2004.Liu et al., 2005 Abd-Elkader et al., 2020

&> 3 Slhos
Jido IS (clgimmn el g3 ol 5l oalil b oly L5 gols wcubly dol33l 5l ails 5,Slee ylime p diel sl 9 Soguds dunol (sl Lo
Lo g 9 a)lung: S 035 9 g8 (liee ol plis ol Jhagid &5 Gal 3l Gliae &) pol (] &7 b it 2llga (150 3 Ses
Paeily I3 polie g Ol Gls d s olS ¢ Jlgs adoy ial33l b S5 (cgm il clis)) ails 5,Sles coles )3 gy oLS 5o
o olgie 4 el (sloal &5 Conl () e Cilises (slo gy @l A i Al g algn Gise 3,Sles 5 43, 25 ol @ 4
Syto 4l 3 )Slae I3 )0 Eodge cnl 4 )l (g e LB bl (AD by et d9ite 5 S Lyg SIS )0 (Sg el
555 sixel (RaCISI et al., 2014) 15L olS )3 gy i sl e gt S Wlgise ] Atz clodeas] Sy a5 gBly 15 ol
il ol oo Ltals8l s doly 5 348 4l 5, Slas g s dipel sl e 1531 L &S wizls ol 35 (V¥R4) o) S 5
Sl (35345 35 5 Syt b ) 5 S o 53 s b (siluls 5 g G ol Mgt 4 > Slac
b gsto lgie & dtpel (claseul o 2zl Bl (VWAY) o)len 5 lie (26 cpizen A8l olS SlanSLnl 5 igey0n
Joloee 5l &l g g 5 Sas g 03 Galja) o )3 5350 olS 0)ludll 9 S rdaw Rl g (BUS (1Tgn W5 53 (g
el 45 3zl ol g 00l Bl 5288 (el |y Lapelito gl 55 (WWAR) ylSem 5 3,8 il sl )il 5 arpol (elosol 3L
g B3l L 1y ol gl (WWAF) (ools duw zlo g SBLS, 39 (0 dils 3,See yiul38) Cogo (i) )3 dw b aipel dual cllale
b duglio p3 a8 ol s 4 )l 3 p,S ol VIV e 1S ails 3, Slae oy disel dwaol 23U Joloe b jlewi 55 48" 055,87 oo
o3 msios b ekl 5 e Jolas b U3 5 T i (el b dtnl a3 slis] (sblpe 3 sy 2oy VY sl
53 il ael eladwl I (ol acgasma b (s (slmodgl 3 3l osliul 35,0 (Cerdna et al., 2009) cusl (ciseo g Sane dlgo Sy
ol a5 0y50 (3l g B LS el daome tgn 4 (3l Jgbe dmodyglyd pl (slatsel sl ke > 4 oSl ()l
(LS jlog S g IS S izmed 5 (S5 gobaw ) S3le eSgn Mg 2 S L lmodyglyd (pl 29 e 03D 0lS )3 Gikuge
Ao 58 ol LSl 3 (Bl Jole b1y 09 (ol 308 g (a8 ) e olie 13 g 03900 wlall 1) olS (2955 5
My g (Johw e (]38l 50 b 5l Shogud sl Bpas b aS” il oLy (2018) Ko 5 Moradi .(Raeisi et al., 2014)
kS 5 canS Gl e oy 35 g ogs g olS Lo SlIE S ol iy diyly 4l o8 5 35 e ol
Gl Gl o s g b Gtalsdl @l 5,Slee Sogd ol Jlae] L oS 0l Lt o, Kan g (g ,5lie 295 o Y guanes
5 Sowge Syl 00,8 o wld 5 Slee ases > 5 S oole 4 (gituwsd b oS gl olS 4ds dame g slie polis
A Gysb 4 D) (smo yuw Seoged Sl Byiae Gil3 8l L aildlia 5 5 aily 5 Slas oS aishy olis 3o (VFAY) b
V0+) Saoged Sl (23 b Jokoro Jlos s bguye (25 A+ ) ls)lin (359 9 (LS )3 p)55kS VAY/VY) ails 3 )Shos (o it
sl 039, a8l 4y bgyo (p)5 VIFY 5,18 13 25 oS VEVIY o ) gl (208 5 035 (52 )3 £, 5 e

plSe iz b plgioe |y ool slosl g Seoge sl )8 31 5o 5028 il 5, Shos Ltaliél o0 185 o Billas



YOAD .. 4"‘.‘!“ ‘5"‘5"‘:‘“‘ 9 ‘S’-’ﬁ’fo‘é"‘*"" )J‘ @i Z",b&w‘b 9 )l}'& (u.w.bg)a - ‘soJ.C)

o S (slgiome (I3l L dinal (slotnl g Songats Aol [ SiS 03lo M55 g tangid (2al31Y 0l s olandion 9 So5olg 8
Cunsl (g 5ugd Slge g lungy ) ihe g5 g ik j9 ol (Glime 4y Jiidin Jed9)lS 55 00 Y 1) olS (g ttngid Cud b oSy
059 Mg Gl 8l s (imen s iolal g8 e 3es g wld 0 5 I Cage g 0ad Jiie Ladly 4y Coles > oS
Sl 5l g Aol (g Jiw Slp polis cpl amd o0 GBI ) asliy 9 jd ()98 Ale ST (ol yolis Qo
Q> gy i 5D pakie GiB o plg g 055l cSob lgie a4 el (cladwl Al b g gy st 4D diel (claiul
0333 &l 53 (6l g 5 S Bpo LS5l i (gl (6 a8 (551 olS 5 o0 el absel (slasl Bl Jgle 3l
& (giamwgid dlgo Janl g aily by G o (g AS Lgtmw;fl 5 Ay slaygeyon cullad iol38l L diel gladul OSral LDgud
olts Oldlas (B 505 sgw 1S (0 Sy |y Al D g (Ll A8 & 290 (ST g Gl prr Ao 035 (slaygey90
Socke 9 i dy Joo ol .0 ey il ]y gy e g dild s b ladye slay; lo le e LSy pl a8 Wledls
ams (el i 4 ol Jaow e laaT ol culled Lial58l 5 olS T Canmdy Spst b disol (glndons] 5 Snogan sl s CasiS
(o )Sen g o BB AT ()[)Sar 508 Suol) WS o (65 oy delunl bylyd o il 5, Sles ialS 5 o0l isl3dl )
Moradi Raeisi etal., 2014 Cerdnaetal., 2009 AYAY (il 5 somwge (5 yplb AYAF (3la dw gbs 5 S LS, AYAY

(etal., 2018

S S
38bas 2 &S it JIL apl 53 cul 2l b 538 g i Sk Sl g dguke s Sage dpsl g il sl (sl
g e polie Jlan) Jiawd cums ool (6lie (6030998 3900 ook 3l Atsel sl izam 0 SYL ) Ol o il 4ty
5 (I 35) 5 ol 5 S Ol (g slyime el ol G sl (VF Y (politinl o3l) iy 5 (2ib) b (sigl s 5
Ol)en 5 NOroozlo .cul b iagh w81 s @lee dons cpl bl olped a1y olod (idu CueS 5 cunS o) cols jo
el ool gy g (U1 w3 oo Sl ) U Jdo)lS (s ¢ 0elglS atpel sl b 90187 3l Jglore o 338" e (2019)
sl 435 Ll 9,5 ol 8 b atsol (slonsasl 5 0 S Jido)IS” (slgimo (al38l g YT iy Jslomo 457 560,87 ol (VE-)
Jobre b 5428 S I5" (lgimea (al33l 5 (WAV) (Ul g g (alitinl o0l i pb g oo Jedg IS a3l o 0lS (6 culin
ool Jloel L o8 ol (Lt g alllas 0y 2 1y gy Alwal sl 31 (WWAA) () g 3 slie 2508 (3155 1) atsel sl 3Ly
a8 05,5 by g b slis Ty olie ls (WWAP) ole s gl 5 SB Lo, il Giliel (ool jlde @ Guilel liee cduul
s ) Hliise g yide Joyd YO ks Hlad 4 Cond 45 391 aisel Aol b il Jglome jlawd p3 (1uoyd +/0) (il oy
5 5yls ATP g NADPH 4 pys b5 ] 555l sladsly 5 09 (shginyi onS 5 el 8 51o3,8 5y138 395 (sl oy
Spanlg) cnlJOTAY () 5 oo (BB) Canl (5908 3 (Sl 5 St (6l id 5 (g5 Alo (ol paic j9>
sl (3 Jglore o 136 4 d295 Lol G331 el e (liee (59055 9 yud it il ol ol | dial 2
OR8] s o 515 & < puibusd S5 50 (59558 550 9 oo G (58,5 55 10 L g ol ()39 55 Slsime 9 (28 olis Gl Al
5 diseldonl (3L Joloe cuto il sbsS 55,505 Baios SO ol Al ang BB aals b awlio > 4l Luwlel ghoyd YO
Haj Seyyed Hadi & Dorzi Alaviyeh .(Saburi et al., 2014) cul oo, uilol Moy g dvg) 55w 3,Slas by ial38l
oSy s 4 aipel slasul 0d iy il oy g U5 3 )Sos (el ol caipol sl (Slglone 457 23315 Lt 55 (2016)
D)1 (oo B (S90y98 9 498 sacdglie (Jwgn) Colo Sy S 5 cpl S (oo Cllad ol (&S g (oS M) S e
052 Mk 29y ol Sy 390 cutS )3 laole (p yiares Sl (S Wl oo () S e 38 (] pliy (Gawronak, 2008)
23y 3 Fae sogeygs ildld Bl cul g8 e &Bly S50 58 (29) olS (S Sleeadld (oS lapals » (9l
- Sh dete a9 LS ) eBign (i Ll g o pats Sl g ol (Rl dacl g S St 418 (g5ldled ¢ ot
i QLS 2 sl Cuto (glacg IS 51 j) 05 oo oo slo i bl b )3 029 42 (LSS (o) Sie 13 ¢S 5 (oS slo



(o3 — sole) VEF )31 A b ol DF 5,93 ol el S 9 S Colighoss YOAS

Gawronak, ) 5,5 o)L3l 4igly )3 (S 5 (o5 3 Sbee Sl g Sl plerdon SbeS 5 Sujdnid Slopadli deue
g SIS O 0,05 b et g LS sla gl pudplio p 5B L g Sgey0n sl Culld Byl 5l Sagen sl (2008
5 (W) )len 5 0,80l (155 090 ] il st 5 25 ) Gl s ool 0y 4 g lie jolie Gl Ll
Iy (Satd 5 o ] atadley oS 5 cpl g 4l Gil58) 4yeos ol bawgs O Gla e Seogd dpul Gpas b oS wisls Lt
by 55058 abg IS slyione s 45 12l i g 03,5 il |y ool g5 35 (WWAS) S g 3, gy ot yialS
2 () (0,53 plisel 5 (530 Slalllas 35 2l Jlos )0 o plise (S 5 (IS 53 p,S kS V) Sioged dpasl 0,8 4,
4o 3 9 oL bawgs (e yolie Qo (I > 4 Wlgs oo J39)lST (liee Gl ol £9:590 (nl Mage 5 S )
olS (S s a1 5> (oo e (90 2P molie (i 3 Bl L GLalS b anolie )3 oLeS (g 8 il
odlatwl Dy90 Seoged 0dlo aS 5,5 blisil [y lgie «Siogud ol jods 1> (590 LA axgs BB ioli8l ulwl g 040
°l'.“.§ &39)15 lem)‘ L_Ql:.uo 9 u)9).u_: 0)49 4 cb‘a.a u..\b- u,wb&‘ A.,&l.» Cowl M‘y 4).»Yb dl.bkhbl—c » 099_.4_& L) uu.hya).» U”l Jo
Ay L (WAR) (60,50 liel 5 6 )3 lae 3uios | Juols ol .ol o)l o Adg5 0,390 o3le ljae 4y (29,5 oLS Con] .30
) 05jle (glassly a5 At (caSgn 5 luS 5 o bl amd o a8l 1) 508 Juilol doyd Shoguty sl b (5L Jgloeo oS
S ) 2lie polie o 058 Spopt sl Bpae Lo Jlasl i cnlplis Wi jaud 5 05555 soren (S polie
b gm0 J puilil Loy 5 4y Y,

DRl 5l le ol (slaspal § Sragen duusl B o | 3105 (A5 sla S hag 35 sole (slapunlSo a0M oo 4,
i85 ksl 3 o cuajiie 5 oy ile (guelS polis il (I3l L Sogen gl 5 digal Slosgsl 520538 dguas 5 Jidg)lS
@ &S Canl olS A3 5 (itwgd )b dguy (Sline 4 Jidg)lS GaljEl g o S JBg)lS (Slgime Gl cage )l i
9 oY1 a5be) aiel (sladunl ib Jgloe a5 Wlosly Lis daxte clalllas amd o W5yl 1) olod iso CutS aubiue pl g
Sl ja56 clacdnlio 5 il GlE1Y a3 o (Rl 9> (LS 3 1y Jdg)lS (Slyome «Siogmn dal 5 (0alslS
g cditud (I puilol 1lo) (sadgin i SluS 5 it ol slajlogin 4 Ghud g 059508 Gl (Rl b Seog sl g el
NADPH 5 ATP 15 Lialiil 5 Sularlio (slapsae (65l b Sl 5 ] pmioeod i oo oS yuilus] CsiS g sy 58
sile) Aol (ol (BbJslone o dm3 g0 oLt o stimgy ol S oo palyd 1) gl slacudgbie 5 (sl S 3590 555
polie Janl g Lie (500 Doty Va0 oo yiul 38l digil g 00 ¢3S Wiile SLS (0 1) uilel Mo yd «Siogad dunwl g ((yg
ol ol S oo i oS (s3] s 3 1) (2l polie g Ol Jlaml ( Jobo (slid (5043585 290 b diel (glasenl ;o132
laggeysn S0 Fagh e lop S5 CuaS g CudsS Sl Cules 3 g sk 3y « Sy O s (sl (I3l Cage
5 OpST Wilo) 15 (sl ygey0m g o0 b iV gagtnlyn Glsis & Sioge el g el ol | Jobo pudgilio 5 13,
5 U5 & Jood (10, )b JLid 1) olS (S 5 (08 SRy dome 5 30 I ) ok A5) 5 a0 e
oo ¢ i1 5T adled 3gut 5 i yuolic g ol i ial331 b izl (cloians] 5 Sxogat dol jaclunsls Loy 3 CariS 3900
cseliin] 03ly Gy 5 U13) S oo (s piSsly Jguamme S LinlS 1 g ooly Ll |y (LSS atle) lae (sla i3 4 olS
and Dorzi, Gawronak, 2008 . Noroozlo et al. 2019 Saburi et al., 2014 Y45 (), Ken g 3l) L4 05 AYAANITAS
.(Haj Seyyed Hadi 2016

W olgiid 9 5 5 4200
D91 (6,0 gixe adlllas 390 Slao p oyl blite 51 g Shogud dwaol g aisol duaol 5L Jglxo

5 il 3,Sles iy, S g9 oyludld SS9 9 Job gy yd aBle dawi i) coage cawlyy digel sl B puan
25 35S pilisl 5 Sy O s (Slgiome il i 59 s S5

iy > 9 SdS (g 5 (jg Jsb ojludlinludls 5 5g g Jsb gy 53 aBle blus ke Sl 5 Siagen S
il S bl o3 5 Sy Ol s (Glgime iy Jlim 59 caw dnlg p> aild 5 Slas



YOAY .. 4"‘.‘!“ Sl 9 ‘S’-’ﬁ’fo‘é"‘*"" )J‘ @i Z",b&w‘b 9 )l}'& (u.w.bg)a - ‘soJ.C)

gy o 9 S (59 o G oyludld StS jg 5 Jsb sy )3 Bl S i Spogd Sl g Aol dpsl Llize 51
s oS Sygb 4 gy St 3 P inn 525 el 2ioys 5 S Sl ls 3 (g e 1515 > > Sl
A5 ol amls e (5 )l polie cpyieS g yid ;5 F Shogud duwl g aisel dul jd Slas oyl olie

O L & Sygo ul 4 g sl ne (JS S kS (dlgie g Lol Llite 15 Seopd el 5 il sl (slalos
4 g 390 Slaio ST it ol jollo (iS5 iy 9 2b ALl IS Jido)IST lje 4 Sage sl g alpol sl clale
Aol Cawd 4 3l Hlowd g i) 13 F Shogar dual —aiel sl Jlod > i)y

ety Gl cage 9 29 (sl (il 1oy 2 laygiS1h Llite Bl «Spogem sl g alpol sl Lasgio 5 (s gl 0
i o5 inn () & 395 py2 955 Jloe] 4 (5315 Ao ygiS ) 51 a8 o (6l s (sl Jolons ¢S Jy 0 (bl e
ol s 4y puilisl 2oy oy 1) )3 F) YU o )3 (oo 4 Sooged ol L alpol sl o L
Dgwi et juinkS Jgatme CulS 5l Bad wl (Seogad gl 5 disol dws! 1 23lw] o1 4

Sl by atpol sl Sl o &S 2500 dog 3,5 S o] g0l Cools LBlito g (655 pilsl Cgp 308 aliy — il

slable cuwl gy wil oS clale b sl 90 2 lojon odlitwl & Jiles )51 g 244 oolawl (o) o F) YU clale o Sogun
g Jlosl (2 10 ) o] bawsgto o g 1l

S olejer el o b dgu 0 drogs il disy b pld Cjgo 4y 0)lud s OB pas il CuiS Gl Bua & S e )0 —0
23,5 Jols o ludli 3, Shas 3 Yb b wgas onliul (i 5 F) Shogut sl 5 diel sl 93 42 (VL zglans

3 F) aiel Sl (YU o g (2 3 F) Seogan dunol bawsgio o 5l b sl juiisS &l 1 ool ccusS” s ST -2
L] Cand ) pdaws 15y 55 @l 5 Shas oy YL B g ool (2

YL 5l aS el oYU Ol Ll olgs e (Sygoyd 9b atilS dgasme ol wlio b ablie jd 5uiiS ST coles o -
rolis g Ol la Lilao o Jlg adyy iy bl (nl 5 29 oolital lolgi jobo 4y (2 5 F) Sioged Sol 5 alpol dpusl e
ol O G e S (l85)) o) a8 b oo (Rl (5o dxe yobo & 5,Sdas g 00 ploul lis

2l 2929 (B S gl (o @80 5l AigRerd

&bw

SlaeS iy 2 dinel Aol 5 Soglgd sl (cladgS 5,8 13T L(VYAR) Wb B (e3lpe g oy (Ol (e (oME { e dese )8 el
FMIVY (YN cgppliS” cwliiogs iS5 )8os 5 (6308 ((S2odg 58

1) 5 Sl 2 Srpd g 1y S e e Sl b syl (YAY) Lo bl i 28 5 s (o )lS0 S (iR £ le (550
NOY-YYO (¥)F Lol e o ST Cypdo dy i vy &g

55 (gl olS (S 9 (o8 3)Sas 1 (9355 sloslend 5l L(ITRF) g9l ¢ ot 5 Loy P o3l (e tazme sl tlonl (ol
NV DN Olgd e ippliss dleo . 55)5l38 (=l 4

i pole dolinle  (Suid (5 oS jiS pilul g St odle 3Sles 59y Slilge (3L Jolore S1L(WIN) ok 55 Oy
NYY-Y R (VD el hano 5 onyh IS licins

ol slo oS 5 g Gline e S5 )90 Dlio g Shogan Sl g CangeeS (09 208 (b)) (WWAB) den (lShe 9 13 19 allS
QA=A (WY (o pano 5 sy lobS clisio ity ole dolinlog 55 g oS (SIS ) catS 5

Sloosad Sy 0pobgS 5 Odan oY1 alel slasgul (5L Jsloxe 31 oy (VF-T) (losarme ¢ caliinl o3lj iy g pladl ¢ 2l
NF=N (O e lie Do g (4iplitS” s (£l 5 CodeS dolila 51025 oS sor 3l g Su3snjidsd s

i) il (655908 Slagr ljlo lain] 3t gyl oS b il (WWAY) .Sl Sy g dazee o lisol 8] (bl

Ol g a3 )Slas () (SkeS g ¢ dizel slodol (Blglono 5 ol 358 5T (1WA Lojtamme (ol o gl 5 Loyl o SBLS,
VYRV (V)FA ol 21j ol pole 535 29 oS il

5 0 Slao (B el dpul bl (L3l Jgloe 130 (VF++) deol (oM g (cige «odbliand (dlp e oyl ol ¢ 2,
gyl inio ol i 5j)liS puwkige i) plado doli LG 5y Glacile b Culb) )3 psS 9w 18y 4w 4l 3 Shos



(‘:\Msf— @J&) VFo¥ )bi Q b)w HF 8,9 Q,‘,j“ S 9 ui Oludsd YOM

) paiS 3,Skee sl 5 3 ,Slos oy Slusgas 1 Snngan dual Cilie polans o5l Jsloe i (WWAA) Loyt cioeli5 g |ymams ccs g
PYOVYN «ipglits owlid g s Sl

Sliosad (S oeelisls 5 oo Y] Aol slasl (Blglome 51y (VF-F) ploll (Sl g losarme ooliin] 03l iy
EYU ) csipplis Oldsr (o) BUle 5 ol dolilad 12iS olS w31 5 Sujolan su38)90

Cuols 5 49l clacdnlio (B Glise 2l Seogen 18U ()0 (VWAP) Ao co3bleg 0315 Jrelows! § Mol ¢ tone o3l (b
WY (i o g apb GLS (sipgliS pple (Moll s ihiiS 58S S gy (oS (3

sipplitS pole (Moll oo iS4 (2910 0US (odagy SISy 3 Sl Seogar p3U(VF 1) el (63,0 (ol g 4cblé (5200
PN K tiw b g ag)b HlalS

G Lyl 5 3005 gl olS 3,Skes (linl g5, SMae (59 52 Sooped dysly (SiS (5 3L (ITAY) GBI (ol § 300> (590 5ol
AN (V) - cipplits” dolitogy SUl p 5 alm g

glaze byl s, xOCIMUM basilicum L. bu, olS gy olineg (siug) My p Suoguts dwol 51 (VWAY) (chpo (oot 9 18 (¢ pnlb
b Ll )3 (5)slilS drusgi clo)lSa)y 5 oL )0 (59908 T o ilen y)5)98

9 3y slagasld p Mgl (VY 5 dgn 38U (W) aipe (oo STy (o comis thaj oyl 4t (gaomes tLo)renl 3 cule
MO-AVY (SIY ()] ol Cang ) olS clping s dlzo (SatUreja hortensis L) aslial o) pe (olowdn olio

. SID = c(Ac\Y)— ;u/’j J/} u[‘uﬂ}v w}o L_fl> L;)LM» du)k) ‘_ng(wa) C).w (\‘NVY) );uo] LS‘LC m.)‘)’ ‘.f’l'w 9 2 ‘L&"bl LS‘LC
https://sid.ir/paper/445317/fa
Wl saee 5 29)h S Clidios aingh—ele Aollad . Sloll wgl (29)) olS (&S 5 (05 3, Shos 2 (7955 § CumgraSue g
YEA-YA- (Y)VA

355008 5 il B ol > amall (5 lo a8 lie g Jidg)lST (gsime 2 shud g Sitaa)] Llite Bl o) (VWAF) Ly (65900 5 ol o025
A=Y (N )F ¢ als

ol g 08y Gloeadld py Spogen sl Cilisie gslaw J1L(VTAP) sl 6,36 9 Lo yd gislo 1009353 (e fomme 0)SOLd (55
WENEE (V)N Kt 3blio 13 ooy pole Cliios d4ppui . (Suid Sy Cov 49583k (29l LS

5 ab Gl i ale 4y ) 4335 Sb)log (S 35S (29> olS Gl (VTAA) 4B (03503 el 5 abgu g3l
AFO-AYE (O 3/ plase

OYY=OVY (FI¥O el pole 4 puiti . Suid 5 cov " wginald ygw'"

REFERENCES

Abaspoor Esfaden, M., Kallaterjari, S., & Fatehi, F. (2019). The effect of salicylic acid and L-arginine on
morpho-physiological properties and leaf nutrients of Catharanthus roseus under drought stress. Journal
of Horticultural Science, 33(3), 417-432.

Abbasi Far, A.R., Mohammadi Khalife Loui, Z., Khadivi, A., Akramian, M. (2019). Effect of Proline and 24-
Epibrassinolide on Growth Indices and Biochemical Traits of Summer Savory (Satureja hortensis L.).
Iranian Journal of Plant Research (Biology of Iran), 32(4), 873-885. (In Persian)

Abd-Elkader, H. H., Massoud, H. Y., El-Baz, T. T., & El-Erian, M. A. (2020). Effect of amino acids spray on
growth, flowering and keeping quality of Gerbera jamesonii L. as a pot plant. Journal of Plant
Production, 11(2), 201-206.

Abdel-Mawgoud, A. M. R., El-Bassiouny, A. M., Ghoname, A., & Abou-Hussein, S. D. (2011). Foliar
application of amino acids and micronutrients enhance performance of green bean crop under newly
reclaimed land conditions. Australian Journal of Basic and Applied Sciences,5(6), 51-55.

Amini, F., M. Gholami, M., Bayat, H., Moradi Nejad, F. (2020). Effect of Fulvic Acid and Amino Acid
Fertilizers Application on Physiological Traits, Growth, and Yield of Coriander. Ecological Agriculture,
12(3), 373-388. (In Persian)

Ansouri, A., Shahgholi, H., Makarian H., Fallah Nosratabad A. (2014). Evaluation of the Effect of Growth-
Promoting Bacteria and Salinity on Germination and Growth of Corn Seedlings. Soil Management and
Sustainable Production Journal, 4(4), 235-253. (In Persian)


https://www.sid.ir/seminar/289/fa
https://www.sid.ir/seminar/289/fa
https://www.sid.ir/seminar/289/fa

YOMA . disal glasauw] 9 Suogmbims! 51 oyt 10500 g 5 (g3t — ole)

Bastami, A., Majidian, M., Mohsen Abadi G.R., Bakhshi D. (2015). Effect of Fertilizer Treatments on the
Quantitative and Qualitative Yield of Medicinal Coriander (Coriandrum sativum). Pardis Aburaihan
Agriculture Journal, 17(1), 93-107. (In Persian)

Cerdna, M., Snchez Snchez, A., Oliver, M., Juarez, M., & Snchez Andreu, J.J. (2009). Effect of foliar and root
applications of amino acids on iron uptake by tomato plants. Acta Horticulturae, 830, 481-488.

Danaei, E., Sharifzadeh Ehteshami, M.A. (2023). The Effect of Foliar Application of Amino Acids Alanine,
Proline, and Glutamine on Some Morphophysiological and Enzymatic Properties of Coriander. Journal
of Quality and Stability of Agricultural and Food Products, 3(1), 1-14. (In Persian)

Davashi, A., Asfa, S.M., Sarlak, B. (2004). Familiarity with the Medicinal Plant Coriander. Isfahan:
Agricultural Jihad Organization of Isfahan Province. (In Persian)

Delfine, S., Tognetti, R., Desiderio, E., & Alvino A. (2005). Effect of foliar application of N and humic acids
on growth and yield of durum wheat. Agronomy for Sustainable Development, 25, 183- 191.

Ehyaie, M., Behbahani, Z.A. (1993). Description of Chemical Analysis Methods of Soil. Soil and Water
Research Institute, No. 892, 0-0. Available at: https://sid.ir/paper/445317/fa (In Persian)

El-Sayed, B. A., Shahin, S. M., Noor El-Deen, T. M., & El-Fadaly, H. G. (2017). The role of humic and amino
acids in improving growth and quality of paspalum turf. Scientific Journal of Flowers and Ornamental
Plants, 4(1), 7-14.

Faten, S.A., Shaheen, A.M., Ahmed, A.A., & Mahmoud, A.R. (2010). Effect of foliar application of amino
acids as antioxidants on growth, yield and characteristics of Squash. Research Journal of Agriculture and
Biological, 6(5),583-588.

Gawronak, H. (2008). Biostimulators in modern agriculture (general aspects). Arysta Life Science. Published
by the editorial House wies Jutra, Limited. Warsaw.

Gorgini Shabankareh, H., Sabouri, F., Saedi, F., Fakhri, B. (2017). Effect of Different Levels of Humic Acid
on Growth Indices and Essential Oil of Lemon Balm (Melissa officinalis L.) Under Drought Regimes.
Journal of Agricultural Research in Dry Areas, 1(2), 166-176. (In Persian)

Haj Seyyed Hadi, M. & Dorzi Alaviyeh, Z., (2016). The effect of amino acid foliar application and application
of different vermicompost means on morphological traits and chamomile flower performance. Journal of
Medicinal Plants Research, 5(23), 5611-5617.

Hakan, C., Vahap Katkat, A., Bulent Asik, B., & Turan, M. A. (2011). Effect of Foliar Applied Humic Acid
to Dry Weight and Mineral Nutrient Uptake of Maize under Calcareous Soil Conditions Communications.
Soil Science and Plant Analysis, 42(1), 29 — 38.

Harper, S.M. Kerven, G.L., Edwards, D.G., & Ostatek-Boczynski, Z. (2000). Characterisation of fulvic and
humic acids from leaves of Eucalyptus camaldulesis and from decomposed hay. Soil Biology and
Biochemistry, 32, 1331-1336.

Hegab, R. H., Fawy, H. A., & Habib, A. A. M. (2020). Evaluates effect of amino acids, humic acid and
antioxidants as foliar application on the biochemical content and productivity of wheat under North Sinai
soils conditions. American Journal of Agriculture and Forestry, 8, 167-174.

Himmelbauer, M. L., Loiskand, W., & Kastanek, F. (2004). Estimating length, average diameter and surface
area of roots using two different Image analyses systems. Plant and Soil, 260, 111-120.

Jones, C.A., Jacobsen, J.S., & Mugaas A. (2004). Effect of humic acid phosphorus availability and spring
wheat yield. Fact. Fertilizer, 32.

Karimi, N., Souri, Z. (2015). Interaction Effect of Arsenic and Phosphorus on Chlorophyll Content and
Malondialdehyde Accumulation in Isatis cappadocica. Process and Plant Function, 4(11), 1-12. (In
Persian)

Khales Row Sh., Malekian, H. (2017). Evaluation of Vermicompost and Humic Acid Application on
Morphological Traits, Yield, and Essential Oil Content and Composition in Organic Cultivation of
Ziziphora clinopodioides. Iranian Journal of Medicinal and Aromatic Plants Scientific-Research
Bimonthly, 32(6), 968-980. (In Persian)

Khalid, A.K., & Ahmed, A.M.A. (2015). Effect of different harvest times on the yield and quality of coriander
(Coriandrum sativum L.). Scientia Horticulturae, 182, 145-150.

Khattab, M., Shehata, A., Abou EI- Saadate, E., & Al-Hasnil, K. (2016). Effect of glycine, methionine and
tryptophan on the vegetative growth, floweringand corms production of gladiolus plant. Journal Sience
of Exchange, 4, 37-48.

Liu, P, Yang, Y.S., Xu, G.D., Fang, Y.H., Yang, Y.A., & Kalin, R.M. (2005). The effect of molybdenum and
boron in soil on the growth and photosynthesis of three soybean varieties. Plant, Soil and Environment,


https://sid.ir/paper/445317/fa

; w 2 (coimgds — oole) VFF ,3T A 0 lowd DF 0,9 ¢yl ol S g o il YO
51, 5. 197-205.

Mafakhari, S., Aminian Dehkordi, R. (2019). Response of Medicinal Coriander (Coriandrum sativum L.) to
Some Nutritional Treatments. Iranian Journal of Medicinal and Aromatic Plants Research, 35(5), 834-
845. (In Persian)

Moradi, Sh., Pasari, B., & Talebi, R. (2018). Effects of mycorrhiza, organic and chemical fertilizers on growth
of tobacco plant. Agricultural Crop Management, 19(4), 947-962

Naghdi Badi, H., Labbafi, M. R., Qavami, N., Qaderi, A., Abdossi, V., Agharebparast, M. R & Mehrafarin,
A. (2015). Responses of quality and quantity yield of garden thyme (Thymus vulgaris L.) to foliar
application of bio-stimulator based on amino acids and methanol. Journal of Medicinal Plants, 14(54),
146-158.

Najafi, M., Arvayi, H., Aminifar, M.H. (2021). Investigation of the Effect of Humic Acid and Amino Acid as
Drip Fertilizers on Growth Traits of Cucumber "Super Dominus™ under Drought Stress. Journal of
Horticultural Sciences, 35(4), 521-533. (In Persian)

Nardi, S., Pizzeghello, D., Schiavon, M., & Ertani, A. (2016). Plant biostimulants: physiological responses
induced by protein hydrolyzed-based products and humic substances in plant metabolism. Scientia
Agricola, 73(1), 18-23.

Nargesi, M. M., Sedaghathoor, S., & Hashemabadi, D. (2022). Effect of foliar application of amino acid, humic
acid and fulvic acid on the oil content and quality of olive. Saudi Journal of Biological Sciences, 29(5),
3473-3481.

Newman, E. I. (1966). A method of estimating the total length of root in a sampel. Journal od Applied Ecology,
3, 139-145.

Noroozlo, Y. A., Souri, M. K., & Delshad, M. (2019). Stimulation effects of foliar applied glycine and
glutamine amino acids on lettuce growth. Open Agriculture, 4(1),164-172.

Omidbaigi, R. (1997). Approaches to Production and Processing of Medicinal Plants. Astan Press, 2, 424.

Panahian, Kiwi M. (2019). Effect of Foliar Application of Zinc Sulfate on Dry Matter Yield and Essential Oil
of Coriander under Drought Stress. Iranian Journal of Medicinal and Aromatic Plants Scientific-Research
Monthly, 35(2), 309-322. (In Persian)

Qhazi Monas, M., Banj Shafie, S., Haj Seyed Hadi, M.R., Darzi, M.T. (2013). Investigation of the Effects of
Different Levels of Vermicompost Biofertilizer and Nitrogen on Quantitative and Qualitative
Performance of German Chamomile Medicinal Plant. Iranian Journal of Medicinal and Aromatic Plants
Scientific-Research Quarterly, 29(2), 269-280. (In Persian)

Raeisi, M., Farahani, L., & Palashi, M. (2014). Changes of qualitative and quantitative properties of radish
(Raphanus sativus L.) under foliar spraying through amino acid. International Journal of Biological
Macromolecules, 4(1), 463-46.

Rafie, M. R., Sohi, M., & Javadzadeh, M. (2020). Study the effect of plant growth biostimulants application
on quantitative and qualitative characteristics of wheat in a calcareous soil (Case study in
Khuzestan). Journal of Soil Management and Sustainable Production, 10(2), 69-88.

Rezaei, E., Makarian, H., Baradaran Firouzabadi, M., Gholami, A. (2021). Effect of Foliar Application of
Amino Acid Mixture on Some Growth Traits and Grain Yield of Three Sorghum Cultivars under Weed
Competition. Master's Thesis, Agricultural Engineering, Shahrood University of Technology. (In Persian)

RezaKhani, A., Haj Seyed Hadi, M. (2017). Effect of Manure and Foliar Application of Amino Acids on
Growth Traits, Seed Yield, and Essential Oil Content of Medicinal Coriander. Iranian Journal of Crop
Sciences, 48(3), 777-786. (In Persian)

Ritchie, S. W., & Nguyen, H. T. (1990). Leaf water content and gas exchange parameters of two wheat
genotypes differing in drought resistance. Crop Science, 30,105-111.

Saburi, M., Haj Seyed Hadi, M. R. & Darzi, M. T. (2014). Effects of amino acids and nitrogen fixing bacteria
on quantitative yield & essential oil content of basil (Ocimum basilicum). Journal of Agricultural Science
Developments, 3(8), 265-268.

Sabzevari, S., Khazaei, H. (2009). Effect of Foliar Application of Different Levels of Humic Acid on Growth
Characteristics, Yield, and Yield Components of Wheat Cultivar Pishtaz. Ecological Agriculture Journal,
1(2), 53-63. (In Persian)

Sedigh F., Hashemi Dehkordi, E. (2021). Effect of Humic Acid on Vegetative Characteristics of Medicinal
Barijeh. International Conference on Agricultural Sciences, Medicinal Plants, and Traditional Medicine,
4, 1-6. (In Persian)

Sharifi, Rad M., Najafi, Sh., Esmaeilzadeh Bahabadi, S. (2017). Investigation of the Effect of Humic Acid on



YO . disel glasauw] 5 Suogmbins! 51 oyt 10,500 g 5 (g3t — ole)

Some Secondary Metabolites and Antioxidant Properties of Coriander Leaves. International Conference
on Agricultural Sciences, Medicinal Plants, and Traditional Medicine, 1-12. (In Persian)

Sharifzadeh Ehteshami, M.A., Danaei, E. (2023). Investigation of the Effect of Foliar Application of Amino
Acids Alanine, Proline, and Glutamine on Some Morphophysiological and Enzymatic Properties of
Coriander. Journal of Quality and Stability of Agricultural Products, 3(1), 49-62. (In Persian)

Taheri Mousavi, H., Talashi, K. (2018). Effect of Drought Stress and Humic Acid on Yield and Yield
Components of Medicinal Coriander under Climatic Conditions of Khorramabad. Agricultural Research
Journal, 10(2), 1-19. (In Persian)

Taheri, Gh., Rostami, M. (2013). Effect of Humic Acid on Vegetative Growth and Proline Content of Basil
(Ocimum basilicum L.) under Different Salinity Conditions. Proceedings of the First National Conference
on Salinity Stress in Plants and Strategies for Agricultural Development in Saline Conditions. (In Persian)

Vendruscolo, E. C. G., Schuster, 1., Pileggi, M., Scapim, C. A., Molinari, H. B. C., Marur, C. J., & Vieira, L.
G. E. (2007). Stress-induced synthesis of proline confers tolerance to water deficit in transgenic
wheat. Journal of plant physiology, 164(10), 1367-1376.



