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Revised: 2024/04/14 Introduction: This research was conducted to test the use of Iron
Accepted: 2023/08/24 slag without and with the combination of biochar and vermicompost
under drought-stress conditions on coriander plants.

Methods: The experiment was conducted as a factorial based on a
completely randomized design. The first factor included drought
stress in 2 levels, and the second included fertilizer treatments in 7.
Findings: The results showed that the drought stress of 50% of the
agricultural capacity caused a decrease in the fresh weight of shoot
by 35%, fresh weight of roots (25%), chlorophyll a (29%), and
chlorophyll b (25%), and total chlorophyll (26%), essential oil yield.
(42%), phosphorus (39%), potassium (18%), magnesium (26%),
Iron (40%), and an increase in malondialdehyde (34%) compared to
the treatment. The treatments of different fertilizer sources
increased shoot weight, root weight, chlorophyll content, relative
leaf water content, essential oil yield, and leaf elements and
decreased malondialdehyde and ion leakage. Based on the results of
Iron slag treatment, especially in combination with vermicompost, it
had an essential role in increasing plant yield under stress
conditions. The correlation results between the traits showed that
the yield of essential oil with shoot fresh weight (0.98), root fresh
weight (0.87), chlorophyll (0.94), relative leaf water content (0.91),
leaf phosphorus (95.0) 0), leaf potassium (0.86), leaf magnesium
(0.92) and leaf Iron (0.83) had a positive and significant correlation
with malondialdehyde (-0.93) and ion leakage (70) -0/) had a
negative and significant correlation.
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Extended Abstract

Introduction

Drought is a multidimensional stress that
affects plants at different organizational
levels morphologically and physiologically.
Drought stress causes significant changes in
the secondary metabolites of plants. One
way to increase plants' resistance to stress is
to use vermicompost and, recently, biochar.
Using Iron slag as organic source rich in
important nutrients helps plants. In organic
agriculture, the use of this fertilizer can
improve soil properties, provide nutrients,
reduce the use of chemical fertilizers, and
recycle industrial waste materials. This
helps to preserve the environment, promote
the production of organic products, and
improve the health of the soil. Optimal use of
Iron slag can support organic and
sustainable  agriculture = development.
Therefore, a pot experiment was
meticulously designed and executed on
coriander plants subjected to various water
stress treatments. The aim was to a)
comprehensively understand the effects of
water stress on different parameters of
coriander plants, seeds, and oil, as well as
their water consumption efficiency, and b) to
investigate the potential of Iron slag
fertilizers in combination with biochar, and
vermicompost to enhance coriander's
tolerance to water stress. The study also
sought to establish a threshold value for
water stress and yield reduction per unit of
water stress in semi-arid weather
conditions.

Materials and Methods

This experiment aims to investigate the
effect of Iron slag alone and in combination
with biochar and vermicompost in drought
stress conditions on coriander plants in
greenhouse conditions with a photoperiod
of 16 hours of light and 8 hours of darkness,
relative humidity of 65 to 80%, maximum
temperature 29 and minimum temperature
of 15 degrees Celsius was done in Tehran.
Coriander seeds (provided by Pakan Seed
Company) were disinfected and planted in 3-
liter pots. The present experiment was
conducted as a factorial based on a
completely randomized design. The first
factor includes drought stress at 2 levels

(100 and 50% of the agricultural capacity of
the soil), and the second factor includes
fertilizer treatments at seven levels
including control, Iron slag (3 and 6% by
volume of the pot), vermicompost (10% by
weight and volume of the pot), biochar (4%
by volume of the pot) and Iron slag
composition (3% by volume) along with
vermicompost and biochar. A total of 102
pots were selected by applying 14
experimental treatments in 3 repetitions
and 2 observations. Iron slag was obtained
from the reputable Pasargad Alloy Steel
Complex, and vermicompost was obtained
from the trusted Turan Biotechnology
Company.

Findings

Using mineral and organic fertilizers such as
Iron slag, biochar, and vermicompost can
positively  affect the growth and
development of plants and increase their
weight. These fertilizers contain nutritional
compounds needed by plants, including
minerals, acids, and enzymes, which can
have multiple effects on the biochemical
activities of plants. Among them are slow-
compacting fertilizers rich in minerals such
as Iron, calcium, manganese, zinc, and
copper. These minerals have a positive effect
on the production of chlorophyll, root
microbial growth, and absorption of
nutrients by the plant, which leads to an
increase in plant weight. Also, Iron slag can
help improve soil structure and increase
plant respiration. Using Iron slag, biochar,
and vermicompost fertilizers can help
increase the relative water content of leaves
and the relative content of nutrients,
including vitamin A (photophores) in plants.
These fertilizers have positive effects on the
biochemical pathways of plants, which lead
to an increase in the relative water content
of leaves and improve the quality and
content of plant nutrients. Iron slag contains
a large amount of minerals such as Iron,
calcium, manganese, and copper, which help
to improve the soil structure, increase the
absorption of water and nutrients by the
plant, and improve the activity of various
enzymes in the plant. These mineral factors
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can facilitate the improvement of vitamin A
production and storage in plants, thus
increasing the relative water content of
leaves.

Discussion

The general results of this research showed
that In addition to the fact that drought
stress at 50% of crop capacity caused
significant changes in many biochemical
traits, a significant decrease in growth,
photosynthetic content, and plant water was
reported at 50% of crop capacity compared
to the control. Finally, Iron slag treatment,
especially in combination with
vermicompost, was necessary in increasing
plant yield under stress conditions. This
treatment can compensate for a
considerable part of the adverse effects of
stress in coriander plants.

Conclusion

According to the present research results, it
is possible to propose the commercialization
of this product in combination with high-
quality products. Also, to make this fertilizer
more generalizable for the size of
agricultural products, considering the
critical role of Iron slag in combination with
vermicompost and biochar in modulating
stress, the effect of its different levels from 2
to 10 percent by volume should be
investigated in drought stress conditions.
Considering the critical results of Iron slag
treatments in combination with
vermicompost and biochar in the present
research, additional investigation should be
done in the conditions of other
environmental stresses such as salinity and
cold.

Ethical Considerations compliance

with ethical guidelines

The data collection and in vitro studies
were done on plants according to
laboratory permission.

Funding

The cost of this research was funded by
Pasargad Alloy Steel Complex.

Authors' contributions

Design and conceptualization: Hossein
Asghari Shivaee, Sahar Dehyouri.
Methodology and data analysis: Hossein
Asghari Shivaee, Sahar Dehyouri, Abutaleb
Kazemi, Hamid Reza Javadian.

Supervision and final writing: Sahar
Dehyouri.

Conflicts of interest
The authors declared no conflict of interest.

Water Resources Engineering Journal. 2024; 17 (62): 71-88 73



PY 0 ko 10,99 N Fo ¥ ol T @ilio wige (i g 51 — ook 4ol

9 3 Jlo

4 CowgnoS (09 9 )lrgm b oS 5,5 (5LI1 5Us8 (31 0,L pu 51 o3kl (omw
s 0LS ol i s jolaie

Tkl L) den T ablS lbgl gy 00 o ¢ gl (s ol e

el petallsl ol 3151 oSl g tialll 151y < tigo g s 01l «SlSa kit 095 olil )

Ol eppeallasl ¢ galll 2151 olSE31> ¢ pgutiallil sly ¢ oo Cams s pole (sl Gimg3y Cliios S jo «(55)9liS 09,8 slutils Y
el Gy s oISl ol _swodige 23S ecgpglio 1)) ol IS azsigal il ¥

Ol (5 wyde Coy5 olRil ¢ pwdigee g (b 0380l (g5 ygllie M)l ol S s gal il ¥

oS

CasgiaS 5009 9 om S5 b g g ool o)l ) edlial Lialesl glaie 4y g oyl el
855 plomil 38 olS g9y (S i Laylyd

ol WlS b ol o9 g0 @0 ialesl i plosl alslejl gy b ko )i,
Do g ¥ 53 (6395 sbyjles Jold pgd 598 g gaw ¥ 53 (Sid i ol Sl )gS6 05 plol
Pl 3 0o (2l s ()5 )l diopy B0 (Sid A ol L Bk sla adl claaidly
JidgslS (103D (25 Jidg 5 (10y0 3 (29 b JS {103 VO) iy 5 (g ko y¥0 (2lpn
5 (103 V) it (03 VA) masliy (303 YR) yiusd 003 ¥Y) (puilial 3 )Sdas (203 VF) JS
e ljlog 0 ald jlog & Cansd (1) TF) sl (65 (glle (al3il 5 (soy F0) Sy pnl

AR RRR VAT TPy PR
VF oY/ VIYE 154915 f20,G
AARS FAVZRR RV SRV T

s 5 Sl (sl 295 olSzd §
355 03zl Wl & ygu0 4y Wlio

o0

WS Ol o sliome (Jibo)lS elgime ) 5 jg alon P81 5 (59 Rl o Cilie (5358

A ey s g a3 gl rals g 5 polie ¢ il 3 Slas
DRl )3 o GBS CasgraS cayg b S 5 5 032 4 8l o)l Yo s ululy 16 05 4ol
plul 35 5 b bl 2ySdas o )l Glas (g (St gulis bl (i bylyd (3 olS 5 Slas
{+130) 5 3 i ((+13Y) Sy Ol (s (glgimn o+ 1RF) Jidg IS o(+TAY) adsy 35 (559 (+13A) (olom
by el ol (e 5 St (Stuon (+AY) Sy ol 5 (+13Y) Syt maito o+ INF) S oy
05l pu sl il (61 ime g hie (Simset (—+/V+) S cui g (—/AF) w03 oyglle i

DOI:
https://doi.org/10.71632/we|.2024.1167665

15l sWojly
St G5 e pilil 5 Slas eyl o)l (528

130 e ) s BNisns g
Ol el gallol Sl3T alSily cpgeiallal aoly o utinn 5 (38 Sty (ame Canaj psle sl gy Sliiod 3550 «s5)3liS 0, 1 JLS
BN RRLAVERANIY

dehyouri.s@gmail.com : Sg 2SI Conny



https://doi.org/10.71632/wej.2024.1167665
mailto:dehyouri.s@gmail.com

JenbS ol o (S RIS jgliie dy CawguaS (059 9 slargm b a8 )5 50 (5L dUg3 T 8, pus 51 o3luw! g 52

Cb b ol pliand (Sdgyn ol (sals joguascs
(9o cdlad) SLs (g g (M olge oliee (gl Jals
3 b ot 1) (9sSen Camor oor 3l Culled ¢g)Se £
b L g ()0 osde SB (jlols s crge 5 o2l
335 o ol 3,Slas I3 rge ol Sl 2390 ol i
9 () SB (hodols 540 el d)lge el )3 log Bpae
o by SIS )3 2980 (LS (29 g (ol Clgae (ol
ol by g SB ghodols Gilibl o ege (i Hlgm 268
(Y) L)

ohs G35 olyis & win ol sl> & (ladS S Bk
295 (g0 4t o35S 4 (2l (gsl>) o9 sladgS g o A0l
sl )by 1) 03l s (B (pa] Ko Jolis) g (g5l oS
po b sl ool i b7V (gl g oa] (uels (ol Bires o
L 39 o pasie oal jiie b AN gl 03jlgn Stw g o]
S5 oS ol 1 gl bS5y el (g y9p0 polis 1 S o]
Ju e b 298 bl s (See ppal jpds gty JdolS
395 as)le 355 o b o Sy 59yl L lalS > el (s
3 dn g oal 29108 35 (oo 03 (Sl sla S > el ol
o S 3l g ol BB 12 b g (alS B oS ol
RSB ol 3l (o (555l Slguame g5 ol S 51 (Sl
S ) plke GiplaS sl e e YOO LY
aie S glgie ool o)l I edlitel (\WAFNONF)iass
S e S8 LS & ape i polis I L 5 SIE
S logas 35y lgi e 355 ] o0lizl (S8 ) 65558
bl g olowd (sladgS 5l oolital galS (ol polie el
Sl ey bamo i 4yl pl S oal 8 1) gieino 5 05
o3lizl S o S8 S _zolls 3518y 5 S| lgaes g5
Il s 9 SHIE ) (65,5l dnsgs 4y Ll oo ol o)l p 3l ity
(V) S8 (gpglis”

LSS 5l ool pae (e (Sl culige plojle Cusgion plis]
sladlo )3 (egias slag)ls (Sl (2l 5 St sl il 5
LS .l 0k gy LS Cato 5 cuiS g el pl
0% dlge il i 5l scdplie ) 28 Gilre ag)
Colia b lolw! dx 81 5680 slge .aiil o agyls 51 (g5bun (bl
o8 g5yl psboas ol cbu g g o 4l (S5 slasiy] B
15548 ol (pl o i IS gty 35S 0 51,3 aie Jalge 3L
bl Jolge 4y Cos olS' ()8 il walas sl 4158 slaclie
S LI 4 djte 5 485 ©jg0 (SN (Jaee s
Al clas 4 begld Pl el cua ) (215 b2 g9
2 &S (5yaliS” Olgaste ded BUS y g)b Clgame ¢yl by
ELogl cal 5 ol (ySa diis oo doka) g5 e Jlai 1 5 glssl
AW Ly 55 ooladl o3l a3 g yit (plend Ay
(5

VA-AA HEY) IV Y F ¥ Ol qlie wiigee suidg s — ok doliliad

EVRER

Lo gla 5 il o yee 50 jgyel 4 B sl 5l goasie Clalllas
St ame St ple ) sl oad pbl (LS
il & )1 Jols S sicd Usane 4 cad o5 g yioe
L byl 3 (i85 3)le 5t 3 d9dee oyl )5 oo Lady sgu
5 COZ i) pspslloose] adgl slasial 3 b ((ologes o) 3
TV )20 55031 IS ) s Laipo (e Slga

DS 5 5 s bl 35 g am il St i
ot QU] (3,8 CiBgio b pdb (ol 1y blis clap 315
Ly O Sy (St (P e 4 Jobe JB (Salidge s
Ssge i jl Slejl calies gglaw )31, LS o Cusl (gin
N3P 58 Sy 5l (S0 (B)an3 0 5118 3L CoS (Sfelsid g
ool 5Lid @ulals (g9 Cunl (S (iS5 pln 4 oS
Lo 4 15 51 (B0 Jok (sl )35 5 Gl g9 2 A3l
Camdg pd SIl Glyosd Cdds ) g 85 o KaS il e cls
pedslie ol o5k 5| G5 48 sl (lalsang Jocto ol il 5
G5 (rizzas (F) 895 &8y i )3 sl o3l g 35bs g0 e oS
-0 oS 4l clacuplio )3 (o)l dre Dl s (SiS
> Jols g ol e (i b ablie sl lalS (i bl yd ) 290
WS (o welalS W9y 05155 9 03l 3 e Bl ) () AS]
Sglite (LS 53 395 5 S 4 GlalS lajy; clagwl plals
cod il (2085 oS S g Lo, w515 g 01l 53y oan]
(B)el o ()l (St i b

Jgie plals 435 ) JI laoyglp 5,8 31 slal
ol s (2l Co o (glapi dxwgd sl ol lo )l
Gl 5l aw alg 5> 2liE Slge (&S (oS I3 ghate
25 i arg 00 0lS g Sane glaudss cla ) 30l
FShs o5 g pdpnied e ool Gl (65)5liS” st
ol Bl ) amacanj oyt JBlis o (SojglS] puloe
A5 4 LS Cglia (I laoged 5l (Ko (V) Cosl (5905
o 3l CangsaS gayg sl lagm 151 5 CasngpaS oa)g Sl o3lis
p)S by (LS lli 5 (b oo s J Slals gyl 5
glol g BB Jousily ils > 20 9 398 o0 ablo (S
Al o CuangraS’ 00y - Canl 485 )5 (3L 425 3)90 ST
Claogad dp00 5 4s GRIP SB o O S el
(A5 0 SB oo 9 (Sub

SE Cuglie ) 533 gl I 38 5l 0> (Ko mizpen
Pl gLl (2lo)S 1 a8 cunl () 03l Jlrge ol Jlrge
Cuwd & ST g b 29 (ST (g9l lasee 3 Gl
ST B b ome 13 0395 G 2o ) 4525 L Jlrge bl e
4 g ash QU b Hlege (M -A)Nsd (o LS el
S92 9 5551 M eooeldl Sl JRalS lals e glate
O g 2 4 pasdie Cluogad 35 0 1y SB Cluogal
wlo grhe SB 3 Bpae lyy (ewlie a5 plois 4 )
P S ezl o ) (S5 o Cliogas gy

vo



Ol)Ked 5 (55 02

(y>Apiaceae )odlgls jl allo Sy (ALS 1135 (YA-YA)cul
Syl 0 il Jb o 5 canl (ol Glpsse sble s ol
5hawd0)l‘bwum&umb9wunw5m)w
LhalS 5 Al £ g LIS JSle g5l Blanl (glys 55w LS
ol Sblaes (655 S5elsSlo )b lalllae W04 g0 odlitwl Lol
08> 2 odls (YY)cobs as gl glyls 5uu8 oS cuwl ol

Jleyi WelS Ly 3 oS ol sl (1F) il s 13 1 5 1Y)
Mb?ﬁbﬁ ‘..\M:L» @OM d..\.nfdl.lb.)):)lfdl)].) ‘uSl> 9@1
by ile (SB Lulyd 3 (VATF) ol G5 4 55285 Joods glaus
I AYO) sl 48y 518 oy 3)90 S s 445 £95 4 a2y
Ciliss (clojlos b oad (o)l 55185 g9y p SIS ctalesl o9,
oyl o i Sl (G5 5 Dl g sl o i
(& 5 om0 bl Ol Bpas L 5 o) il 528 oS iliseo
399 sn bS5 5 (@ ool o)l lodgs ) oslitl Jlas
Sl ol Jlaho S e 9 el GRS & 555 Jood CasgroS
D5 B (o 0y90 SUiS das lgn

13 0358 sole i gl gy 4 Wl e ol adllas
PSS 4 pglie pB)l (Byme g JUyE ly S OLiS 5 0)90
4 ol cagii ly (SB clajles glgl 5l oalil (yizman g o]
9 29l olS opl €utS it S (Gilo (8 d90 9 Cugi pslaie
Al olals ple

L g, 9 dlge

bS5 ) 9 2l & ool o)l Sl o pslate 2 ool
P S oS g9y (Suid A5 Llpd )3 CamgeeS ()9 9 s
(Sl celw A g slidgy el V8 24958 b (o S5 oyl i
a0 V0 slod J8lis o YA Lod Sl oy A G5O (o Carghoy
S b jload ag) 5iS (sl )k (i8S plosil 5 3 315 (il
C D S o Vs QS ) g (Sete s (Hh (L

plosl (sl WelS b by 2 JopgST6 g 4 pdls ale]
dop Brg Ver) gaw ¥y (Sid i ol ol oS i
6395 sbaylass Jold pgs )96 pgd g8 5 (S (2]y; cud)ls
(S o> 30)3 £ ¥ ) nl o)byw cals Jols o V j
2o ¥ ) Jlgn (O (o (Sip oyd V1) CusseS o)
29 b olyon (o 20 T) ol o)y S 5 5 (LS o>
codlejl sl VY Jloel b S VY 5753 390 g 9 ComgeeS
3WTaUgs maizo 3l oyl o)y i Ol odalia Y g 41,5 ¥ )
CS bl CangeeS (c0yg 9wy Juad 558 5l g 55l
sl o)y polie Sluogas o olis 13,5 gl o) gl Sy
O9s5we Yo (6308 03] pxdaws 10 ( XRF ) olStwd jl alawl b oS

el 013 BV Jgio) Jlarsn 9 CangeS (soyg ) J92)

N4

LS55 oy &5 )5 (gl 45 3,13 3539 oS 65815 1Y
9 ol ol Veer Sl e (V) Canl oad aslid ol (dlgn
ol 51 03,28 (5l oy 2l 3529 05l () ol b e
by b )3 gl adse iy b (b ol ]
ol & cawl ol Lol By (Sl Jelse s 4 5l alS
5 e Ul b a3 sla 55 ol & ] plalS
Hodl 2 sl (ogunslyiST 98 (o 4385 a3 )3 (3bolie 51 (gl 5
o 1B pamen Ozmed 9 (V) VAV )3 g1 (pgpuilyss” e
Olis 4 il ol y gl 4 &S Cuj Lozl cblas 4916 WSl
|y ol b ol YO+ -+ I i 4 Biod o 8, L5 45 IS sl
25 085 ol Jpmie LS (S 55 5] g S Conyid
o sl A (51n aaby S5 5 o g SlaLS 03,5
Jb sl Gl Jb s ce s & MAP iy cod CuiS psj
oo Jl) 398 (oo cutS LS l5aVS MAP ¢ Sgslul 5 5l
4 bgiypo S 1 VW 508 a3 (29) (alS g JS
A8 0165 el 0ol e g (gdamo JS LS i Yo e
S 528 e So o 55 (el gy LS oo g 0
o a2 35 6)l5 Sy 3ble 3 25, 5 (Syss Byme Bres
loylil 5 o lgo sV Lol § MAP cutS 4y s 1553
g5 o 4 Bgd o slolis sl Elguas lgis 4 MAP (Gun
lgae sl )lil 9 i8S gl (Bl 00w b (Lo a8l
o b Joadlygiwd oyl ;o MAP cuiS dawgs (gl il op 3500
o LS ok LS 3 ols8 g (oo le iy ity
Sl dags 53 (YV)g2 00 45 (g JUo i 5l slase
5 55 b )9S aee blyd MAP (6)b5 g5 sl 655l
Sy Kty 05 aiie 3 Ol S92 4 4 b 39 45,5
lgaza 15) 0,93 Jobo )3 (sglune y5bo 4 S5k« (2 0 2 sl
g b )piS bIE (S 50 dlo o cplply 298 (08 @95 olpl
slojligs oals S5 5 SB 3 Ol (eSS Closas 4
5 il (Wasd (o o b JLSis jbd Jgame
o 01l oo gibie dlox 1 eln) Gblie S (30 )3 s)laels
ble ot g o Sl sl golaw Sl i oo Conj
Osezen (YY)ebl ol 53 (65)5liS 4l anwgs sblio ) g5 (o0
dloo U Ol 258 b bl sloole o & s dbls
el Gl slotilof] (o5 amled bl S0d ggw
Slapians ) Jace Gl g cwig] o buly) (oS Sl
bl & ol 5 o iy o Sl 4 (325 Jln 55l
b)) dame sl i5 4 MAP wully 55 B0lg Camlus
e a5 4 gl Jos ) i i) s (s

(V) S5 (S5 5 o
F S g bgamln gl LS I (o plyie 4 jaS
Coriandrum > 4 Coriandera 4yl Apiaceae o0

" Medicinal and Aromatic Plants (MAP)

VA=A HEY) IV Y F o ¥ Ol gl wiigee iy — ok doliliad



JenbS ol o (S RIS jgliie dy CawguaS (059 9 slargm b a8 )5 50 (5L dUg3 T 8, pus 51 o3luw! g 52

18l lowsd S Shg— ) g

)'-\5-0 I‘:")li
Wa (PSS 2 25 ko) IS o
VY (PSS 2 p)5 Sha)ooal sus]
volv (PSS 13 £ o) oS 305
/Y (P 9hS 3 p 5 o) it g
VA (PSS 13 PS5 o) gl 2T (6
\g (PSS 1 £35S ko) posiegl] 23]
/¥ (P 9hS 3 .5 o) 35Kie puS]
CowgoS (509 9 )l SlS 5 -V Jooo
CuwgnoS (959 Sre ) »olb
\A%A¥ /o Loy Sloske
Yo vo/y Loy Sewss
VA <JfY Loy 595
Y. a PSP ke ol
oy ao- IS 3 ) ke s98gm
A [ovy Lo yd PERWY
-Jo¥ \°\ Loy ol
Ie¥s J¥a- Loy e
Yo YV oy s j e S Sl Cola
£10 a/\ - pH
YV/ AIY Loy JS pSs
DA AR S yio oy p)S Sopb JSs
bl 53 b e A5 gl O Gl s 9 M5 (e (2 Goaios el s,

Sloys (59 9 el Comddy (glac 30 Caghy doyd g S S 54
(75) ol ooy sl ansly Wb gh) edaw jo y3 S a4
Vn= (PWp-FC) X F xVp E (1)
22 4 (S po cas ) ok o3y O Hlase VN UL sl 5 o
= Sl a3 S cush) FO el )l cugi o 5o i
Copd F o Jl8 v VD (a0 )0) o3 (53505 alaii PWP !
29y 0y93 bl 3 sl +/0 Cgllan ()l 13 & (Gl e
b d)ﬁfo)'bﬂ Sl dy90 G’L“"‘“‘:’?" 9 (_fg")}‘?’)‘s Slaw ©lS

SIS 5 5 e 15 [ oI5l £ 5 J 00 ) 508 s
(bl )by L0 cutS (VY Jods) ol S gl o) ¥ sl
b o3l 4o S L bglses ygods jlagn g CangeeS (059
Gdo g (SpF dbge ) SB elj el ululy (s s
ul.tbl.af s(w.\S)luw)s)‘\a) blﬁfub.\lfdjb)‘o).) W) Pl}ul )’9)00
o&iwd I odliiwl b a6 pSojluil Hlai 3y50 Slas g cuildy
Cudyls Mo Ve v o 0 SB Cogby 59 Mo pd (5)lid Clbxas

BRI S lond 9 (S5 SBT3~ T Joua

e sy

AN (223) S5 O3ar

\o/Y (P9 P ko) 2> BB i
YYo (P)SokS 1 p)S o) o LB ouslsy
e (Aoy2) uﬂ oS

¥Y (1o ) sV

v (2) oy

\fg (Ao yd) oyl

A (r9ecke) (SaiSl clio

VA-AA (BT VY Y F ¥ O qilie owiigeo (owidgy — sole dolibund



Ol)Ked 5 (55 02

ZIA

pH

9 OFY z9o Jobo ) ol 31 o 9 8 Jania yilio ¢3S Sy I
clle Wb colB yegidg Siwl oKiwd I ool b jiegl £+

A5 duole mol.g FW-1 cus ,y MDA

PP Sl Gl R
S 5 Y g S0 ) i ol Sl sl
o jhie O b gditad Sl dn |y olS olga plil ojb 5 ol
S ilefl 4 0 kS e | Jlis) oy syt
o 293,5 48L| ] s osd (665 g oyl e Ve g odd )8
Y loa b pyS O plas (9 celor ¥ o & |y iolojl slaaly)
(EC1) baasgos (S sl colan 500 g 03l 1,8 2l 5 Sl ax o
A (6505l (Winlab Data Windaus) Jae yie EC jl eslal b
Yo Sde 3,5 lo a3 3 WYY lod > ilejl sladlg)
YO oo U badlg) (goivme (o s 5l dn 5 0050,5 oUS'gsl adds
bie (EC2) baaiges (Sl colin e ol S olo 4>
(P )35 dlone (o ot 20> 5 Jgei8 b g 45 (5 S0l
S s Aoy = ==X 100 E(3)
(35855 ) W yuiie 6y S0j 5 ol odel cunday (claosls 4l
Y ased SAS (gylel l38le 5 b s g 0l i Excel s |l
Ldop O LY b ime paw 55 baodly 4 Sle duolio s LT
agg Excel Jjola s p3 ba IS5 g bayloges b (wyp LSD (905
VAW

B9 15 (Sl 9 0LS (59 il)ly wjod
Sy

Ol 2 @35 Gl plie s (St (15 P byl 48 wls
ols (ol p Caol odds 0> LI Y Jgdo )0 (oo plul g adyy
@ o)l ady 5 0jg ealep plil 5 gy ¢SS S5
A5 ) ixe (P<0.01) dop> ) o )3 JS hidg)l 9 b Jidg )l
@ o)l s ¥ 0ig ealep pIl 5 0jg 38 355 gl I
ot Jlize J1L(P<0.01) w3 Jbixe JS Jidg)lS 9 b Jig)lS
(bl (g o im0k S5 iy (6355 alie 5 LSl

VA

2390 S pie

ady) g 2lop pll 5 59

(olop plul 08 ojlul gl b pje S o) cés | scale
- Caomid fLoJ 9 b c.\aﬁ e lawy Ay )" O,\lf Uy sdscuiS oS
S50l gl s (605 030l (S p g S5 cdBlo) oS olsn sla
059 Jiomd soily b g ond e S5l Ll 4 laay) )

AW

5 5t dedo IS slyiomo

e 8 el (YY) (o) b Jido)lS (slgme (liee (S0l
Vb ogle 1y glS (Sp Bges o) o) Ll & 55
10 4 olas oles o 5 48 ol WalS o3 Ae gl 2 o
4283 Vo Sdedy ouiy o I odliiwl b ojlhas s sy yid Lo
Shimadzu ) yiegidg xSl olSiws 5l Blo e r X g ey b
leyl a3 oolizul ladiges s olie s pSojul sl (UV-160
ojlas Cls i (w9 0dd yao dopd A gl b oSl
o&iwd b yiogil FFY 5 yiogl YO slazge Job ;0 s sl
Jdo )8 ) sl jlodlatal b s 2235 <315 ptogib S
A5 apsle JS' o)l 9 b g )5«

(RWC) &S 2 o (oo (5550 (i
by 3 i ol il oI5 51 gty il ) (550151 sl
L, 40SM Jus LIBROR AEL _alS.ilojl 555 595l b s pos
2 &bl gk 4l 2 SoS (g 23)5 g +/ e 0N €8
5 B Linlesl g 5l s ol i3S Sl |y Sy g w033
039 B SAd 598 (e 9 )5 Suid Slo el 5l ool b
S 39 dmole gly ] Canday JolS il e el Ll
L5 0303 51,3 3LF e ax > Ve gl 15 cslos FA e 4 IS s
asloeo i alally 51 Sy Ol (g (slgizme B0 (g s 9

(A8l o S 51 gl

EW-DW 100 E (2

RWC= TW-DW

KV RS A RS KY)
(1) 5 5 cum g, 5l oalisal b (MDA) ssillioopglle cdale
5 1 ol 035 5y il p, 1 1) eyshaia ol (sl 08 plox
ol ol 1 4ls) (TCA) dawsl SitslglS 6 5 Jslomo o 4
D)5 oo Souiy ySlo (IPM) adds 50 593 VFeve b cddds VO Cdody
3l 20> ¥ TCA ¢ g9 Jgbre 5l 325,800 10+ + 4 o 5] g
lndigos 39 0 0303 51,3 e Ul plos 1 a5 03938l TBA

VA=A HEY) IV Y F o ¥ Ol gl wiigee iy — ok doliliad



JenbS ol o (S RIS jgliie dy CawguaS (059 9 slargm b a8 )5 50 (5L dUg3 T 8, pus 51 o3luw! g 52

Jadg,l5 (slaiomo g duly ) 9 (g PN 33 (59 p1 iSie (6355 Jalio g (Swid WIS T il ylg 50 gls —F Joun

©layo (1155ke P Oy gole
IS Jeds)ls b sl addls Al pojy Geeldl sy el
AT VY e VNS s YEIAY e YeNA s \ Swas pids
o[+ OY of e o8 ww LR 1 AR FIEN sese 5 355
+«[++¥Y NS «[+++¥ns «[-+¥ ns <o ns -/aa ns 5 395 x Sk
ofee¥ ofeesd ofeevY NAYS -/¥v iz 1258
AR oIy AN vy [YAni - () o g5 s>

b ze pae Sl NS o> 0 gaw ) (5l gime }SSlo # o pd ) o 53 (g)b Gze Kby

4ol S [ i gl O IR NP T
o5 Mo 51 (PSO.01) 15 oosine gy a5 agnl (60 plle 52 2l (o Slyiome il ly w125 &

g amll (65 iglo oS 3 o oo (lgiome 1 (5355 aibie 5 LSS g Cudd g aadl (63
B Jod) as jla gime duo > V o j3 55 S Culid Ol (o sl g (Suid G5 J1 Gib)ly g5 guls bl

(P<0.01) o> V waw p> Jgr cuis g a2l (03 Sglle Sy

S92t g 3 (65 (19)lo oS Ol s (Slgie 2 (9355 @il g (Suld IS T iyl 5o @l -0 Jgsa

. Sl o — N ECSY A JOVES I 9119
Sy Sl Sl o oglle Syl s Slye
YaY/Y e VEYIA s WWYVIY e \ WA S
WIEY s ¥/OY s INZAREEES £ 355
Ao ** <[0A VEIVE X s 395 x (Sis
AN AN Al \fg (IS
\7A\% YIVO AZS - () Ol yants oo

b gme pae Lo NS o 3 B s jd (6)b pixe [}k # o )d ) o 53 (g)ld gime LSSy e

L pre Guilul 2ySlas g Guilwl Moy 58 calise (6368

sLwl d b UO) EROVE VRN PR PR L5 B ) v
5 bl g wlis 5 LS i e I (P<0.01) ."“ ,s.w 9 "“’ ‘ "“’ I ’x &
§ Jyin) 5 Joine pulal 5 Shas 9 ool doyy p (Sis G5 §1 ubyly 48 s wlely

olie 1 ad b me (PLO.01) no )3 V o 55 il 3, Slae

bl 3,80os g bl 3 Bliseo (6395 @lhe g (Sid AT 1 il g o8 S -7 Jgua

Ol po (wSSlo ;
Calcon: &3l asyd Ol s 2alio
oslwl 3 Sles bl o
AA AT ) Swid  yad
AL ofo ey E 5 355
Vios "™ ofeeeyn ™ i 395 x  Swis
<[A¥¥ N NY vs s
#lov Y/¥A - () Ol s oo
b ze pae Sl NS o3 0 aw ) (gl gime JSSlo # o> V a3 (g)b pxe Kby sk

et e e R » polie (il ylg @50 g
9U$.w.> S Ju‘.m )Jl (PSOO].).\.\»)‘.)GM g.fﬁ u.lbl 9 J).g . ‘

15 sizo Joyd Vo jd 5 ol o S Ly (6355 mlio
IR g X2y P ORGP e O el ($39 & -
I gne (PLO.01) 5o )d V prdas 3 S 4l 9 Sy o juie Sy

(Y Joo) i o pixe Sy paud o Lol W

VA-AAH(SY) IV Y F ¥ O ol cwiigee (owidgs — solke doliliad va



Ol)Ked 5 (55 02

Sy polis pr i (395 @le g (SWid 5 ST uibyly 428 @ -Ydgae

. Sl b &3l 4y [CHPOVES 3 VI8
Sy ol Sy e Sy prliy Sy phud
WEAVN/O s VPV s Yo AE YAV s ) WS oS
YYAVO/Y s [OY s YY/IA e NI 5 35
YA/ s SNV s $leq *F* -/-£ NS 5 3¢5 X Suid
VFF/A0 AT \IYS -/+¥Q \fg s
A\; \AR \la) oISy - () Ol yts g

(b pae Lo NS o )3 B mlaws )d (4)b Gxe Ly # o )d ) s 3 gyl gime Kby sesk

il (g )bsixe g (e (Stumen (—+/0V) So culi g (—+/A)
(IAY) 4y 5 39 o(+10A) (g oIl 5 013 L 3 uiliad 3,Sdae
{138) S g2 yausd (+31) S Ol (o (Ssime (+[RF) i)l
(IAY) Sy ool g (1Y) Sy miste (M) Sy el
sl (63 pglle Slio L g iy (g)lbine g Cute (Stuen

Bl (gl e g e (Stusad (=2 IV4) S cudi g (—+/AY)

bl ool oals 1) A=F Jodz 0 Clas (o (Siused guls
ady) 3 Ojg (HTA) Glon el 5 0jg b uill oy il
Syt sed 1) S Ol (o Ssimo (- IAY) iy IS (- IA)
(+17A) Sy 2l 5 (+1AY) S 2 i (+1AD) S 32 ool (- AD)
sl (05 fdle Slaw b g cudldy (65 e g Cuto | Siumon

Slio (m (Susod gl -A Jgso

X 039
e pll
F O

t

523 133 1 oa333d 3

S 2 o o0
5)40.&:‘

Y

o Nl 5 59 )

iy ¥ 039 AT )
Jedg IS AY A
- wf Slye AR <AL AY \
Sy
a2l (63 b —.A) 8. - Ad -.AF \
S Sl VY e meYe e Y \
ol s > <A M AT X RN \
bl 3 Slos CAA S AY -AF L) AY ey AV )
Syt yhand <A A AR - AY A - VY cAF L AD )
S 2 paliy SAE AR A LAY D8 AD AS A
S 2 o2 oo A SAD AT A AV —eXS CAL AT -AY AV
Sy o2 CAY VY Vs MY = dF S SA CAY WY -5 .Y \

VA=A HEY) IV Y F o ¥ Ol gl wiigee iy — ok doliliad



FoiS BlS o (T LS jeliie dr CuwgneS’ (059 9 5l am b oS 5 50 5WT aUg8 2l 8, e 1 3Ll (o 0

@ olS (iSly pilolinl sely (st Jlb ladisS (pioren
O A olS el gy ¢ i (A5 Jobo )3 it (St (45
A ol By Boyb 5l Ol BT 0,8 dgae (gl adisg,
Cpw oSy 0 CO2 oS clale o s dadijg, pKindg ()i diiu
Sid G5 Job 3 olS a8y il (FF)ub e (il jigs
$tangd Yoo o JUd & g ol oo 13y S S L L
A ) (Sts G5 S )3 g &5 Gl e 329 4
ly jogd lasje) slacydgioe (YOI cuns slaijg) Jolse &
~0j9) 2j oyix 5 oS )3 CO2 el L i lgiees g0
Slacadgione ) Loy dijy) (wyd9) (b At Jdda )
(Snsigy ] Collad o Wigd o Sl (Jloj (£laje 0 Siigi
oo B Sglgn) s ATP (39 (poytd )3 aunllyy)lS” cllad
(FF)l G2l 1 g | g )3 JUST 9 Sy (g clinnd
Cualle S plyie 4 (Suid A5 cod L)l Slyme (hals
)5 55 )5 Jidg)lS 055 5 liSS) (gmslinsT 9598 I Jgese
(FV)el 0a

Sy o8 Az (3o | () 110> 5 b )55 495 ol yjanS|
O iyl g (sl Lol i (6595 (laLS 53 g plox]
ile (Gdnn dlge g (235" ¢phund cuanliy ¢0)jg i dlo I 2l38 Slge
& siie polic gl Casl Coad Plo o 555 Lo 5 3150 5]
9 Frawgid 3 (olerdon (1o lajluld 5 lacunUlS olsie
il > bl 285 Gl Jlio ysboar A (oo Jos Jid9)S 1)
Bl gk fwgts 13 (55l 4 55 s AT 5 501 g IS
P g eedS g 55 ormen (YAJND 8 lacully S
At Fge s G et > & glaml el
4 Al CuvgaS (035 9 g 0 3290 I olge cizmon
5togd 2D Gl g JdgJS Mg sl oS Late clgie
i) 03l s 15 oo (6038 o3l el bty A o alS
W ln il 2y9e (sdie Slge (ol> 45 CungiaS (099 5 Jlrom
Sbyrne Lol b Slgie citun Siwgd plxl g Lég)lS
3fes g 9 B89y 0jg GRIPI 4 GblS olerdan
395 p8b L (oS > (00) (F)9d e (LS (sjttwgd
Sy ol (Sjdesd g 48) Shogad p CugaS 09
OB (e ok 4 (iS5 oS sl (Ui )b
=025 5 O] 29180 s CunngeaS 09 (Jg S 2 oIS (elgime
Sl gdio polis 5 OT (2905 008 L gl nizran 5 CusgiaS
ailio (Bdod D )1y jiwgd dnld Gl ) ege B ol
Pl g CamgeaS 09 3l o0 oS (i (Slgme ol
ol 2l 555 ol guuads 85 Gl 035 35S (1) Lawgs
e 5 Ll 3 75 30 0bS Jedg)IS” (slgime (l8l (pizmen
rob Bos Lwly )3 oS a3 ()15 ol ol saagS 3,8 L
Ll

> QalS Jo 53w Jelss 51 (So Sy O (g slgime
5 S p ol s lgime pialS el O dguaS ] (Siis i
oo sl 5 il SN carge o 29300 g (D Ay

VA-AA HEY) IV Y F ¥ Ol qlie wiigee suidg s — ok doliliad

bL:f » uol> u)wy Lshb)umﬁ d)L»JJl:B ;A.CL é»& u;u.u
O D9 g e olS ady) g 2lg eIl 59 (RaLS 4 oS 95 0
Smrt] Wle alises sl y0y9n giloJleb & Wlg5 oo Suid
e O W ygersn cul D95 e oS st 5 (ABA) el
Cusl e g W)l (A5 Lulp )3 olS (518 g Ay S
Slg¥ g0 (S T X olS Ay 5 (olon plul y5e ialS cely
O3S 9 Oiarde dSgn Wile S 9 Mgs ISl sl
obS sl b > (olowdon 9 (Sfolgjud Clpsss 4 45 295 Jlab
9 2lo il (g S & sl (Soe Slyes ul 9 39800 i
P Ohes cel Slg o (Sis IS 00d poxie ol ady,
g g il (g Ll 4 Kl oo oS 98 0lS 49l pudglie
b slocdglio Mg (I3l olsiea 955 e ol 4l
OB Ll yd )3 LS dsgi g ) el 4 Cal (Sae Inadgiglld
il 59 Limls p Sats i b ool plo sl axsl bl
Slojrae ) i g el Gk Sl olS Ak 5 les

O Gl 5 olS dngs ool ) o Bl oo BT (LS olonidgn
V7)o SaS oo Ll &y

39 5 gm0 ol 25le SIS g idne cslasgS 5 olisd
O3y 9 4l GBS dnug g 43y (ke 1 Ll CungeeS
HBlS 5L 590 I3 GluS 5 gols i3S cplamd iol58l ) L]
sl wlg oo 4 st gyl g il Sdae dlge ales I
e §)oaisl azdh oblS lesden clbedld , o
ol dile game dge jl of Gluogas b oS|gaual cladgS
Mg g it Sl (Gine dlgo ol et (o 9 59y FKe cuandS
olS bug ol Glopaie Gl g ady) (29550 43) «Judo)lS
OBl o)l iomen gdce olS )iy LRl 4 oxie &5 X
LFVS (S8 ol i i1 5 Sl Sguge & Wlyion
Sl (ilSTElS 5 ol o ol JT 003 5l 05 5 g
a3l Jto (LS 15) (o bole 5 2l sloyaic Gl sl ]
glaaelp ilodl Gk 5l g Sl cul boserse
5 2 paals e (ol (gilo b ile (alS olordsn
o Sl iy gl (eglis @508 (Il g alS dnwy
el ogls 565l 39 0 ol 139 il 4 yoie 48 ol
Oyl oS Wbl o g1 N Slge g aesliy e ¢y ADlo (sie
cel Sy CavgraS ()9 )l (LS drwgi g A5y (ke
b 2yee i polis Qlr Ll SB 098 cld ol
Ol 4 48 398 0l olerdon lam Bl Colld @it 5 Glals
conl 0yl Aile ygS ke oladeS iyl ply S o oS oLS 150
S ol (e dlge (il 8l B2)b 5| CusgeeS’ (059 9 )lrge
O3y ol 4 g e blS olerdsn Glaje silo b
e oS loge ol Bl clie (Ao )3 (FY)aS S8 lals
b e &5 48 ()15 (V) bawgs Jlogn 9 CuvgaS ()9 bawy
) oo i gl

M



OlySed 9 (55 02

Lo oS 13k olS 1 gl (slacnl sxmdlis Ll
o3l 4 e Wlg o (S i Sledds sbw] (S e ol
5313 5 g1 oyl Lo 3 ST T sl 5] e
5 cilo Ll 4 e Cadl oSae bapl culld il ol
OSae (Suld (I (pined 98 (J3Slge (3T 9 H202 4,35
b oalg e oS 290 ol el Jooly g Liulisl el ol
oSy (3o sladsge o 9 (Jobu slid )3 laadgand
o) N 1adll (o5 glle paw ul38l 4 yorie coles 3 g anily
5 oo Lt 4 (See )lud Sl sl (5 glle al3é)
O3l bty (07 )ul (St o gt 51 (86 (ol sl S0
ORIl By il el pSae (S8 15 Gal3l b sl 0 glle
ol g 3l oSl g ¢ lansT sl slag sl culld
slo il oaims s il cpl atbly 3T olS 45 guiliues]
odimd i gl (S A5 4 Gl 2 olS 0 (olerden
2] 0y S 5l oS el g o Jolo o ool (slocl
-8l slam ] cld (I L Slg e Jlasn 5 CungeS
@SBl cusl 5 SlnST as clld S0 ¢ Slas]
S 15l 3 alS Cuoglio g sall (63 (glle A5 ialS
(oY) 15 S8

2 bl oy 3 (ool g pre slojially ) g e
Olye Lol gm0 &y olid caml L5 baylyd )0 0L o olS
5 (b Gl lipe adl 2lj (55 05 & (B 095 (o0 55
IS )3 gy (e ($392 Ceos 4 0lS g (BIEI (S cud
228 b o IS 5 eedls g (S 5 o (g i 38
)y 35lo SIS] (slmgS 5l oslil Sl L3155 sSalaw 0,5
i Gl g S ool s9u00 ol CungpaS (09 9 Jlom <ol
5 i i) S ul g Lo 4 lié yolie g
oS 1S o alyp 1y (giie g ) Slge g o3l Lialjal I, S Sl
a8 ool by e olie sy o0& 5 i 4
Cllad 2l el CungaS’ sa)9 9 o8] o)l p S 5 (BA)AS 0
I dge oy ol acyllsd cpl s 0 S (Soloden
(Sob &5 3550 SB w985 g0t 9 2 polis iludlil g i
S0y SB 8l el o)l ps 1S 0 S8 gy i JtalS 4y
e Qo g0y oS odb Il ) whe (slag Sie g oduicy
Gl WS 0 KaS Sy cadd il g ol lawgs plis yolis
SR 4 P Sl (Il g (e ol (S5 g i b
SE Sl Cogl b 35 CungeS ()9 S (o0 SWS ol
S ol il & e (slacg)Sea g JT dlge (lgie ol
(B3) a5 o S8 GlalS 335 0 2555 S 9

5 lon ol ghu il 5w Gl el wad s
g W Gl ol G s & cunl (Sae & 3580 (SS5l08590
oiels s 85 s 4 gl clacdplio A5l cogb ) 4 )
My Gl 5 lsn plal Gl s & 25 s ialS L
9 i 5 e b CamgreS (g9 b d9m Clpilie
sbedglie Wy Gl cuw ol (aLS yolie (20,05 (jlula,

AY

Sy ;.j&m}dlyau g o0 olS ady Lials 4 yie g ol
5 Sgplio 3,Shas (3L 15 g sl olS Ll Cunsg oximailis
& e DG o Ol (s (glgime LialS uimmen )15 olS o33l
s il jials 5 dijy, b diw ((Sdgple Colia tals
b Olals (Sis 4 Jood gm0 Sl oo (S jounl welaid 3948 (5 ol
Fwgiod o 3 hedld 5 Sis L @l g any Ll
Jalo 3 s g 2ol 6 )glaen b ailgy o lalS amd Lials'l,
olldl (Sis 55 plp 0 1) 095 Caeglie wlg da sl (31
P s Slge (il a5 Wl (L5 39 Baios )3 (V)i
Ay eJobw b Syin s b ol b (g el pulais a2 o ialS
L dgaeS o CO2 Can bads by g 5L (i U dajgy g olS
5l gl iz A5 LS i o 29 |y S 4 oo
ly 295 S3ol Ul 516 A8 o oz 395 Jgigies 3 1y Jld
G Sl e b (Sui S oS Jole (uilef)y L
Foargd pr (e ge 9 Jg)lS" jlade g b )uiS ghne dacunllyy IS

(OY)3)38 o shio 53l
4 Dlgi e CasgnS (garg 9 )lrgm ol o)l sladgS 5l oozl
polie o loe ilj8l o Sy ol oo sloie i3l
135S opl S oS lalS ) (pgdgnd) | opeling dlos 5l olie
il e a5 1) Gl (plerdgn Sl jme 2 (site S
WGle u).l:m .)ls,n )I d.!l.:) )‘A.QA dab dﬁ‘l b)l.g)w .)9.5‘_;0 uLmLf
OBl SB i le dgu0 4 &S Canl o g 5o qoandS (]
ciliseo (gla 3T Cllad 350 9 0lS by e polie g ol Ol
Ol cerge a3 9 1S S |y lalS )3T rolizg (6, leSS
b SSB 358 S lagn (BOF)gd e Sy Ol s (slgie
SB Lo s34 4 Sl S 0lS 5 g S 08 3l 2 S 5
ol p gjlodled 5 olS bug gli polis s ol Gl (33l
dgupe 4 &S Cowl Jude L;Lm;.;a)i,,o 9 A 3\5@ ‘uﬂ )]94 5! Y
bug olié polie Gls g SB 3 Ol opsd il SB ks le
Sglio ool 3 3500 4 15lg3 0 395 95 o S o K8 0LS
ST oo slgizma (233l 5 LS )3 T pmaling (lgiome walais
Siimogid gloie Gl S ddss ) (A)asS SaS LS,

ol )15 (B)) bawgi ySbgisl o CuwgraS g0y 48l Codi olS
Slgizme Gl pioned sl polo 355 gl | gusod & e
0l g (OY)cSidy; 5 slogn 5 CamguoS a)g 255 b S p O (s

A )1 (OF) pass
byl ol lS o (i e Gl Jelw lie o 5o
& Canl olS @ o3)ly )1 Lid 5 olis wadl o olle (i
Sr3gS 3,) . (00)35 g0 Il Syo 4y oxie S iy o] 3]

Ol ilS 5 i sl o CasgraS 0099 9 5120 ¢ a0y pus
sl 63 pglle s Sal38l 295 o0 G5 Ll 53 sl (0

VA=A HEY) IV Y F o ¥ Ol gl wiigee iy — ok doliliad



FoiS BlS o (T LS jeliie dr CuwgneS’ (059 9 5l am b oS 5 50 5WT aUg8 2l 8, e 1 3Ll (o 0

oS ol el Jolge Jisl & 5 plalS tosial pre slo ]
Sl (St (i Olge oyl 4 2395 Ll Sl S o ol
4§:9~; L')Uzal; sy u,tzj 9 s ¢ yoand O\},,o L)M.mlf el
OBLS drwgs 9 b > GULST 5 (Sujglssud s d Cul (S
(FA)29 e

5 maeolly epud (Ral3l ) CungaS’ (009 5 g <ol o)l 15U
5 I lse il P sl Shs I a4 dlgie LSy el
ol 58] 5 oolty cyid i e Sy 0] o)l yes 13l SIS
ly clie (38 5 olerd goanld bols cunl (Sos &S
onl o)l el (Il Al cang @ pole ol Clo
oml s SB godols ilil (S Colls Cosls & Ll 0
olo S s (V1 )osd e Sy 3 ol g prlty s
el 5 kg (ol 3L Js 408 e i 4 ) polie
9 W‘“‘JLJ ‘).QAAAB uwl)B‘ LY J.leso Ui )I oo lawl gle& )‘ol...c u..\>
ol S8 ) 365 695 Sy e 509 - 455 S 1S5 5 0]
29 (V) )] LS sl s dlgo 5 JTdlse (29581 Jalis &5
4 Wl oe (ol g sy hnd | (38 @i G lgie g
ol il s SB (Sjsden g abesd (K3 Sl e
Ol lall & s p3 9 45 S8 (ol bawg (olie ol
o)lg),w )I oaliiwl ‘OJI)JLJ ..)9.3 e LQL_?)J )0 u,hj 9 Mt‘; 6).6.&.5‘5
ooty cyiud (L3l &) ot Bl o CungiaS (g0yg 9 g <ol
5 SB owmd dgp o Sk Jdd 4 g LS, 3 ol
(YY) (23355 lge ol SIS

PGS Ao

2 Sl S aSl eud @S 0b L ol G S mls
ol 33 @3 Sl s (81)) byl 203 B s
WAy d)b@*" u...tz’lf e RGO W u.:ww Slaw
Camd (155 b 203 B0 (553 0lS Ol g (sjtiogid (slyime
bS5 3 ohg 4 ol ojbyw jles 3T )3 ad (315 aals &
o llyd jd ol 3 Sles (il 3 oo i CasgreS 0)g
OB st S adae (50 (e ol 2p)8 L iy
.3)5 dl)‘:"? )M.wf ol,:f 2

o il )b Sy lpe pOl S @l @ 2 L
ssbte & oizen A &l 1) T (gladgs b S5 o 1y Jpame
Nz 55l Slgaxe plo sl 395 Gl jide Gl e
Mo i 4 dxgi b gd o0 02l &l L;i Oliyiss gl dlpiui
P i Jadss )3 sles 5 Cassia (0y9 b S5 5> ool o)l
S i blpd ) e dopd Ve B Yl Caliske g glaws
byl culio (o5 Gl & g b Gemen 235wy p

VA-AA HEY) IV Y F ¥ Ol qlie wiigee suidg s — ok doliliad

dlge ol (S oA wged plyisa Jlgm (£ )ogde @l
i dlsa b olyan s 5 sl siag (Sl ) b el ool st
oy L ;503 Slalllas g edlitul o) 5 Shas Sgute (gl BLS!
29 2 &5 S oo Lai> guiitends plyy )3 1) (gdse Dlge g oS Canl
o g LS 3 4B ) 4 (die dlge (oS dge sl ol
rolis (139 (o yiwd 53 g lgine G & lage dlge gite (F) )39
SB olesd olss )5 o 18l ol jl jw SB » lie
Wl 15 ond Jlos! Jbogy auie wib cov cnd 4 plol I
ol 3 Shes Rl sl Jlogn & 28l (PY) (FY)ed S
5 Sy el a8 IS () & bl s v,
2l g obuy oS 15y » es JB b g 2besd
3 bl adgi iul8l & Wlgs oo ol 0yl S5 51 ool o
uasliy pd (5> Cools ol o)l oS ST S5 alS
W5 g 4b) 4 &S 3l 1y lalS Sl 5,90 (e dlge S g ppal
S o SaS it LS 5 bl S 3 dlas 1 &S ot
Ol 4 dlgie al o)l cuS 5 50 ol sy (ob 3k 4
S S 5l (2955 Lo S g ) b Jid b S’ S8
15 5 9,5l ol ¢ st 0o SIgl y sglle &S sitn
5 OBLS )3 uilol Slga lgie & Ugoms laJsid cul 551> ol
bSB (08 (8 g Cag b oulple 3 i ol slao las
ORIl LS 3 puilel 5 €508 (5o el )l oS
iy 5 S alS Lolsd 5 CaisS 39st Hlgise yal ol Sl
ISl Ul PH (FO)us S8 Brme (slalil )3 00
Ootmte e SB PH ol SB condg sgmy 55 Jelse
glan] 2 586 Bk 5l olS A5y eeites 555 &Sl lolge
(el SLSK (Sl ofgar )l (I3 yole B2 g 295
olS sygorte Ol 1PN L e dlaly SBPH e 2ol
CawgpeS (5059 3,)5 &5 sl odd ()15 505 Clistios )3.(FF)s )l
Sgme 1 Sfolan 3Slas Wigy Pl d90 o ()0 Ao psbots
(FV) (Satureja hortensis) o0 olS bl

Sy 3 ol g prslsy yind Ol GialS 4 S5 e (StS 5
el QUlg pials wile (olse J> 4 ol cul 09 oie lalS
P i pole cSp il s byl o plalS lwg O
ol sl olie polie s (ol bhady, ol il 5 S
Slyzme Sl el 9 995 03> Capnd (2S5 & Sl 0
cely (Sis 15050 GllS (laSy 0 ol 5 el e
bl b el Sl jaud Ola p beaddyy Culled oS 24 0
Cllsd (sl e pais (pl S90S 4 oo (LS bawgi jaud Q>
2 b e alS el Cunl (S oS 398 LS (Sojglg b
by pelty iy il el (S5 L5 (FA)sd S,
S o il el olS o ol Gl Gl 15 098 0 (lalS
ol el g muely 3508 98 ol ) el
Gl s Glelepw clr g LS (ouh) Slogas
PH & s o el (St (a5 2395 (Sojlgnsed sl

il B SB dre ool 2950 sl &l Sl SB

AY



OlySed 9 (55 02

=099 5y 00 e ¢ 2lond (ol pes gl ol o b
(g 0D youw ‘@‘9‘”‘" d)&a\o‘ > osld J‘;bo 9 UAAJL.AAJ
NESL A

&lo o)l
0397 gdlio L les 45g8yn 136 il Alis ¢S himgs sl slo

L]

Syl Fwlew
Pl (5)San 48 3 sy (g3LIT 2Ugh motoma ) S5 g 8 L
3505 ol 8 1) B85l 3)50 (gl )by w90 JLu)l sl

References

1. Camoglu G, Demirel K, Kahriman F, Akcal A,
Nar H. 2024. Plant-based monitoring
techniques to detect yield and physiological
responses in  water-stressed  pepper.
Agricultural Water Management,
291:108628.

2. ZhuK, Zuo Q, Liu F, Qin J, Wang A, Zhang ], et
al. 2024. Divergences in leaf CO2 diffusion
conductance and water use efficiency of
soybean coping with water stress and its
interaction with N addition. Environmental
and Experimental Botany, 217:105572.

3. Zhang], et al. 2024. Divergences in leaf CO2
diffusion conductance and water use
efficiency of soybean coping with water
stress and its interaction with N addition.
Environmental and Experimental Botany,
217:105572.

4. WangC, Zhu K, Bai Y, Li C, Li M, Sun Y. 2024.
Response of stomatal conductance to plant
water stress in buffalograss seed production:
Observation with UAV thermal infrared
imagery. Agricultural Water Management,
292:108661.

5. SilvaR, Filgueiras L, Santos B, Coelho M, Silva
M, Estrada-Bonilla G, et al. 2020.
Gluconacetobacter diazotrophicus changes
the molecular mechanisms of root
development in Oryza sativa L. growing
under water stress. International Journal of
Molecular Sciences, 21(1):333.

6. Mirzaei M, Ladan Moghadam A, Hakimi L,
Danaee E. 2020. Plant growth promoting
rhizobacteria (PGPR) improve plant growth,
antioxidant capacity, and essential oil
properties of lemongrass (Cymbopogon

285 diilo gt 5 M slo3gS s L ol o)l S 5 2ol
D9b (oyp 29y olalS > Shoisl g el

CungeaS 0y9 b S 55 )3 (3l 0)lp (5o los oo ol 4 4255 L
S plo Laulyd )3 33,5 oo doidiy > 35 0 laan
D9 gy jriS ol )3 Loy 9 (5558 Wile )03 aee

oAgR BUST Jgol 51 g9 SUST Olisle
joeme b S 69y p (AL lalllas g s o3> (69l o
A5 sl 2]

S o>

033 el Loy 3T b gate gy yl> Gedod aije

Ll
citratus) under water stress. Iranian Journal
of Plant Physiology, 10(2):3155-66.

7. YulL, Gao X, Zhao X. 2020. Global synthesis of
the impact of droughts on crops’ water-use
efficiency (WUE): Towards both high WUE
and productivity. Agricultural Systems,
177:102723.

8. Bakhtiari M, Mozafari H, Asl KK, Sani B, Mirza
M. 2020. Bio-organic and inorganic
fertilizers modify leaf nutrients, essential oil
properties, and antioxidant capacity in
medic savory (Satureja macrantha L.).
Journal of Biological Research-Bollettino
della  Societa Italiana di  Biologia
Sperimentale, 93(1).

9. Feizabadi A, Noormohammadi G, Fatehi F.
2021. Changes in growth, physiology, and
fatty acid profile of rapeseed cultivars
treated with vermicompost under drought
stress. Journal of Soil Science and Plant
Nutrition, 21:200-8.

10. Ali S, Rizwan M, Qayyum MF, Ok YS, Ibrahim
M, Riaz M, et al. 2017. Biochar soil
amendment on alleviation of drought and
salt stress in plants: a critical review.
Environmental Science and Pollution
Research, 24:12700- 12.

11. Ali ], Zhao Q, Wu K, Ullah S, Igbal A, Liang H,
et al. 2021. Biochar in combination with
nitrogen fertilizer is a technique: To enhance
physiological and morphological traits of
Rice (Oryza sativa L.) by improving soil
physio-biochemical properties. Journal of
Plant Growth Regulation, 1-15.

12. Mansoor S, Kour N, Manhas S, Zahid S, Wani
OA, Sharma V, et al. 2021. Biochar as a tool
for effective management of drought and

VA=A HEY) IV Y F o ¥ Ol gl wiigee iy — ok doliliad


https://www.sciencedirect.com/science/article/pii/S0378377423004936
https://www.sciencedirect.com/science/article/pii/S0378377423004936
https://www.sciencedirect.com/science/article/pii/S0378377423004936
https://www.sciencedirect.com/science/article/pii/S0378377423004936
https://www.sciencedirect.com/science/article/pii/S0378377423004936
https://www.sciencedirect.com/science/article/pii/S0378377423004936
https://www.sciencedirect.com/science/article/pii/S0098847223003672
https://www.sciencedirect.com/science/article/pii/S0098847223003672
https://www.sciencedirect.com/science/article/pii/S0098847223003672
https://www.sciencedirect.com/science/article/pii/S0098847223003672
https://www.sciencedirect.com/science/article/pii/S0098847223003672
https://www.sciencedirect.com/science/article/pii/S0098847223003672
https://doi.org/10.1016/j.agwat.2023.108661
https://doi.org/10.1016/j.agwat.2023.108661
https://doi.org/10.1016/j.agwat.2023.108661
https://doi.org/10.1016/j.agwat.2023.108661
https://doi.org/10.1016/j.agwat.2023.108661
https://doi.org/10.1016/j.agwat.2023.108661
https://doi.org/10.3390/ijms21010333
https://doi.org/10.3390/ijms21010333
https://doi.org/10.3390/ijms21010333
https://doi.org/10.3390/ijms21010333
https://doi.org/10.3390/ijms21010333
https://doi.org/10.3390/ijms21010333
https://doi.org/10.30495/ijpp.2020.672574
https://doi.org/10.30495/ijpp.2020.672574
https://doi.org/10.30495/ijpp.2020.672574
https://doi.org/10.30495/ijpp.2020.672574
https://doi.org/10.30495/ijpp.2020.672574
https://doi.org/10.30495/ijpp.2020.672574
https://doi.org/10.30495/ijpp.2020.672574
https://doi.org/10.1016/j.agsy.2019.102723
https://doi.org/10.1016/j.agsy.2019.102723
https://doi.org/10.1016/j.agsy.2019.102723
https://doi.org/10.1016/j.agsy.2019.102723
https://doi.org/10.1016/j.agsy.2019.102723
https://doi.org/10.1016/j.agsy.2019.102723
https://doi.org/10.1016/j.agsy.2019.102723
https://doi.org/10.4081/jbr.2020.8477
https://doi.org/10.4081/jbr.2020.8477
https://doi.org/10.4081/jbr.2020.8477
https://doi.org/10.4081/jbr.2020.8477
https://doi.org/10.4081/jbr.2020.8477
https://doi.org/10.1007/s42729-020-00353-4
https://doi.org/10.1007/s42729-020-00353-4
https://doi.org/10.1007/s42729-020-00353-4
https://doi.org/10.1007/s42729-020-00353-4
https://doi.org/10.1007/s42729-020-00353-4
https://doi.org/10.1007/s42729-020-00353-4
https://doi.org/10.1007/s42729-020-00353-4
https://doi.org/10.1007/s42729-020-00353-4
https://doi.org/10.1007/s11356-017-8904-x
https://doi.org/10.1007/s11356-017-8904-x
https://doi.org/10.1007/s11356-017-8904-x
https://doi.org/10.1007/s11356-017-8904-x
https://doi.org/10.1007/s11356-017-8904-x
https://doi.org/10.1007/s11356-017-8904-x
https://doi.org/10.1007/s00344-021-10454-8
https://doi.org/10.1007/s00344-021-10454-8
https://doi.org/10.1007/s00344-021-10454-8
https://doi.org/10.1007/s00344-021-10454-8
https://doi.org/10.1007/s00344-021-10454-8
https://doi.org/10.1007/s00344-021-10454-8
https://doi.org/10.1016/j.chemosphere.2020.129458
https://doi.org/10.1016/j.chemosphere.2020.129458
https://doi.org/10.1016/j.chemosphere.2020.129458
https://doi.org/10.1016/j.chemosphere.2020.129458
https://doi.org/10.1016/j.chemosphere.2020.129458
https://doi.org/10.1016/j.chemosphere.2020.129458
https://doi.org/10.1016/j.chemosphere.2020.129458
https://doi.org/10.1080/10934529.2021.1944833
https://doi.org/10.1080/10934529.2021.1944833
https://doi.org/10.1080/10934529.2021.1944833

FoiS BlS o (T LS jeliie dr CuwgneS’ (059 9 5l am b oS 5 50 5WT aUg8 2l 8, e 1 3Ll (o 0

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

VA-AA (BT VY Y F ¥ O qilie owiigeo (owidgy — sole dolibund

heavy  metal Chemosphere,
271:129458.

Herrmann C, Sdnchez E, Schultze M, Borja R.
2021. Comparative effect of biochar and
activated carbon addition on the mesophilic
anaerobic digestion of piggery waste in batch
mode. Journal of Environmental Science and
Health, Part A, 56(9):946-52.

Mikula K, Skrzypczak D, Izydorczyk G,
Basladyniska S, 2022. Szustakiewicz K,
Gorazda K, et al. From hazardous waste to
fertilizer: Recovery of high-value metals
from smelter slags. Chemosphere,
297:134226.

Shu K, Sasaki K. 2022. Occurrence of steel
converter slag and its high value-added
conversion for environmental restoration in
China: A review. Journal
Production.133876.

Das S, Galgo S], Alam MA, Lee ]G, Hwang HY,
Lee CH, et al. 2020. Recycling of ferrous slag
in agriculture: Potentials and challenges.
Critical Reviews in Environmental Science
and Technology, 52(8):1247-81.

Baghaie AH, Aghilizefreei A. 2020. Iron
enriched green manure can increase wheat
Fe concentration in Pb-polluted soil in the
presence of Piriformospora indica (P.
indica). Soil and Sediment Contamination:
An International Journal, 29(7):721-43.
Girgan M, Adiloglu S. 2021. Increasing
affect
(Ocimum

toxicity.

of Cleaner

concentrations of iron fertilizer
activity of basil
basilicum L.). Industrial Crops and Products,
170:113768.

Shilpa K, Varun K, Lakshmi B. 2010. An
alternate method of natural drug production:

antibacterial

eliciting secondary metabolite production
using plant cell culture. Journal of Plant
Sciences, 5(3):222-47

Baricevic D, Zupancic A. 2002. The impact of
drought stress and/or nitrogen fertilization
in some medicinal plants. Journal of Herbs,
Spices & Medicinal Plants, 9(2-3):53-64.
Ghahremaninejad F, 2016. Nejad Falatoury
A. An update on the flora of Iran: Iranian
angiosperm orders and families in
accordance with APG IV. Nova Biologica
Reperta, 3(1):80-107.

Reeve, R. 2006. Wildlife Trade, Sanctions and
Compliance: Lessons from the CITES Regime.

23.

24.

25.

26.

27.

28.

29.

30.

31.

International Affairs (Royal Institute of
International Affairs 1944), 82(5), 881-897.
Mohammadi H-a, Sajjadi S-E, Noroozi M,
Mirhoseini M. 2016.
assessment of traditional medicinal plants

Collection and

used by the indigenous people of Dastena in
Iran. Journal of Herbmed Pharmacology,

5(2):54-60.
Emadodin I, Reinsch T, Taube F. 2019.
Drought and desertification in Iran.

Hydrology, 6(3):66.

Bahrami M, Zarei AR, Rostami F. 2020.
Temporal and spatial
groundwater contamination with nitrate by
nitrate pollution index (NPI) and GIS (case
study: Fasarud Plain, southern Iran).
Environmental geochemistry and health,
42:3119-30.

Rahmati O, Samani AN, Mahmoodi N,
Mahdavi M. 2015. Assessment of the
contribution of N-fertilizers to nitrate
pollution of groundwater in western Iran
(Case Study: Ghorveh-Dehgelan Aquifer).
Water quality, exposure and health, 7:143-
51.

Mumivand H, Ebrahimi A, Morshedloo MR,
Shayganfar A. 2021. Water deficit stress
changes in drug yield, antioxidant enzymes
activity and essential oil quality and quantity
of Tarragon (Artemisia dracunculus L.).
Industrial Crops and Products, 164:113381.
Alishah HM, Heidari R, Hassani A, Dizaji AA.
2006. Effect of water stress on some
morphological and
characteristics of purple basil (Ocimum
basilicum).

Gholizadeh A, Dehghani H, Khodadadi M.
2019. The effect of different levels of drought
stress on some morphological, physiological

assessment  of

biochemical

and phytochemical characteristics of
different endemic coriander (Coriandrum
sativum L.) genotypes. Environmental
Stresses in Crop Sciences, 12(2):459-70.
Romanov D, Shirnin SY, Karlov G, Divashuk
M. 2020. Cytogenetic Study of Aegopodium
podagraria (Umbelliferae) for Use in
Breeding. Moscow University Biological
Sciences Bulletin, 75:65-70.

Lovelli, S., Perniola, M., Ferrara, A., & Di
Tommaso, T. 2007. Yield response factor to
water (Ky) and water use efficiency of


https://doi.org/10.1080/10934529.2021.1944833
https://doi.org/10.1080/10934529.2021.1944833
https://doi.org/10.1016/j.chemosphere.2022.134226
https://doi.org/10.1016/j.chemosphere.2022.134226
https://doi.org/10.1016/j.chemosphere.2022.134226
https://doi.org/10.1016/j.chemosphere.2022.134226
https://doi.org/10.1016/j.chemosphere.2022.134226
https://doi.org/10.1016/j.chemosphere.2022.134226
https://doi.org/10.1016/j.jclepro.2022.133876
https://doi.org/10.1016/j.jclepro.2022.133876
https://doi.org/10.1016/j.jclepro.2022.133876
https://doi.org/10.1016/j.jclepro.2022.133876
https://doi.org/10.1016/j.jclepro.2022.133876
https://doi.org/10.1016/j.jclepro.2022.133876
https://doi.org/10.1080/10643389.2020.1853458
https://doi.org/10.1080/10643389.2020.1853458
https://doi.org/10.1080/10643389.2020.1853458
https://doi.org/10.1080/10643389.2020.1853458
https://doi.org/10.1080/10643389.2020.1853458
https://doi.org/10.1080/15320383.2020.1771274
https://doi.org/10.1080/15320383.2020.1771274
https://doi.org/10.1080/15320383.2020.1771274
https://doi.org/10.1080/15320383.2020.1771274
https://doi.org/10.1080/15320383.2020.1771274
https://doi.org/10.1080/15320383.2020.1771274
https://doi.org/10.1080/15320383.2020.1771274
https://doi.org/10.1080/15320383.2020.1771274
https://doi.org/10.1080/15320383.2020.1771274
https://doi.org/10.1080/15320383.2020.1771274
https://doi.org/10.1080/15320383.2020.1771274
https://doi.org/10.3923/jps.2010.222.247
https://doi.org/10.3923/jps.2010.222.247
https://doi.org/10.3923/jps.2010.222.247
https://doi.org/10.3923/jps.2010.222.247
https://doi.org/10.3923/jps.2010.222.247
https://doi.org/10.1300/J044v09n02_08
https://doi.org/10.1300/J044v09n02_08
https://doi.org/10.1300/J044v09n02_08
https://doi.org/10.1300/J044v09n02_08
https://doi.org/10.1300/J044v09n02_08
http://dx.doi.org/10.21859/acadpub.nbr.3.1.80
http://dx.doi.org/10.21859/acadpub.nbr.3.1.80
http://dx.doi.org/10.21859/acadpub.nbr.3.1.80
http://dx.doi.org/10.21859/acadpub.nbr.3.1.80
https://doi.org/10.1111/j.1468-2346.2006.00576.x
https://doi.org/10.1111/j.1468-2346.2006.00576.x
https://doi.org/10.1111/j.1468-2346.2006.00576.x
https://doi.org/10.1111/j.1468-2346.2006.00576.x
https://doi.org/10.1111/j.1468-2346.2006.00576.x
https://www.jstor.org/stable/3874205
https://www.jstor.org/stable/3874205
https://www.jstor.org/stable/3874205
https://www.jstor.org/stable/3874205
https://doi.org/10.3390/hydrology6030066
https://doi.org/10.3390/hydrology6030066
https://doi.org/10.3390/hydrology6030066
https://doi.org/10.3390/hydrology6030066
https://doi.org/10.3390/hydrology6030066
https://doi.org/10.3390/hydrology6030066
https://doi.org/10.3390/hydrology6030066
https://doi.org/10.3390/hydrology6030066
https://doi.org/10.3390/hydrology6030066
https://doi.org/10.1007/s12403-014-0135-5
https://doi.org/10.1007/s12403-014-0135-5
https://doi.org/10.1007/s12403-014-0135-5
https://doi.org/10.1007/s12403-014-0135-5
https://doi.org/10.1007/s12403-014-0135-5
https://doi.org/10.1007/s12403-014-0135-5
https://doi.org/10.1007/s12403-014-0135-5
https://doi.org/10.1016/j.indcrop.2021.113381
https://doi.org/10.1016/j.indcrop.2021.113381
https://doi.org/10.1016/j.indcrop.2021.113381
https://doi.org/10.1016/j.indcrop.2021.113381
https://doi.org/10.1016/j.indcrop.2021.113381
https://doi.org/10.1016/j.indcrop.2021.113381
https://doi.org/10.1016/j.indcrop.2021.113381
http://www.ansinet.org/jbs
http://www.ansinet.org/jbs
http://www.ansinet.org/jbs
http://www.ansinet.org/jbs
http://www.ansinet.org/jbs
http://www.ansinet.org/jbs
https://doi.org/10.22077/escs.2018.1308.1268
https://doi.org/10.22077/escs.2018.1308.1268
https://doi.org/10.22077/escs.2018.1308.1268
https://doi.org/10.22077/escs.2018.1308.1268
https://doi.org/10.22077/escs.2018.1308.1268
https://doi.org/10.3103/S0096392520020066
https://doi.org/10.3103/S0096392520020066
https://doi.org/10.3103/S0096392520020066
https://doi.org/10.3103/S0096392520020066
https://doi.org/10.3103/S0096392520020066
https://doi.org/10.3103/S0096392520020066
https://doi.org/10.3103/S0096392520020066
https://doi.org/10.1007/BF00405106
https://doi.org/10.1007/BF00405106
https://doi.org/10.1007/BF00405106
https://doi.org/10.1007/BF00405106
https://doi.org/10.1007/BF00405106
https://doi.org/10.1007/BF00405106
https://doi.org/10.1007/BF00405106
https://doi.org/10.1007/BF00405106

OlySed 9 (55 02

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Carthamus tinctorius L. and Solanum
melongena L. Agricultural
management, 92(1-2), 73-80.
Swanston-Flatt S, Day C, Bailey C, Flatt P.
1990. Traditional plant treatments for
diabetes.  Studies
streptozotocin diabetic mice. Diabetologia,
33:462-4.

Chithra V, Leelamma S. 1999. Coriandrum
sativum changes the levels of lipid peroxides
and activity of antioxidant enzymes in
experimental animals.

Lovelli S, Perniola M, Ferrara A, Di Tommaso
T. 2007. Yield response factor to water (Ky)
and water use efficiency of Carthamus
tinctorius L. and Solanum melongena L.
Agricultural water management, 92(1-2):73-
80.

Ghamarnia H, Daichin S. 2013. Effect of
different water stress regimes on different
coriander (Coriander sativum L.) parameters
in a semi-arid climate. International Journal

water

in normal and

of Agronomy and Plant Production,
4(4):822-32.

Dyulgerov N, Dyulgerova B. 2018.
Morphological and phenological
characteristics in accessions of Coriandrum
sativum var. microcarpum DC. and
Coriandrum sativum var. sativum.

Benami A, Ofen A. 1984. Irrigation
engineering: sprinkler, trickle, surface

irrigation; principles, design and agricultural

practices.

Arnon DI. 1949. Copper enzymes in isolated

chloroplasts. Polyphenoloxidase in Beta

vulgaris. Plant physiology, 24(1):1.

Ritchie JC, McHenry JR. 1990. Application of
fallout

soil

radioactive cesium-137 for

measuring erosion and sediment
accumulation rates and patterns: A review.
Journal of environmental quality, 19(2):215-
33.

Heath RL, Packer L. Photoperoxidation in
isolated chloroplasts: I. 1968. Kinetics and
stoichiometry of fatty acid peroxidation.
Archives of biochemistry and biophysics,
125(1):189-98.

Ben Hamed K, Castagna A, Salem E, Ranieri A,
Abdelly C. 2007. Sea fennel (Crithmum
maritimum L.) under salinity conditions: a

comparison of leaf and root antioxidant

42.

43.

44,

45.

46.

47.

48.

49.

responses. Plant Growth Regulation, 53:185-
94,

Li M, Zhang P, Adeel M, Guo Z, Chetwynd A],
Ma C, et al. 2021. Physiological impacts of
Fe304 and Fe203
in rice plants and their

zero valent iron,
nanoparticles
potential as Fe fertilizers. Environmental
Pollution, 269:116134.

Aboelsoud HM, Ahmed AA. 2020. Effect of
biochar, vermicompost and polymer on
wheat and maize productivity in sandy soils
under drought stress. Environment,
biodiversity and soil security, 4:85-102.
Mohadesi, A., Shirmardi, M., Meftahizadeh,
H., & Gholamnezhad, ]. 2023. Evaluation of
biochar and vermicompost application on
some morphophysiological characteristics of
Oenothera biennis under drought stress,
33(1).

Chiappero ], del Rosario Cappellari L,
Alderete LGS, Palermo TB, Banchio E. 2019.
Plant growth promoting rhizobacteria
improve the antioxidant status in Mentha
piperita grown under drought stress leading
to an enhancement of plant growth and total
phenolic content. Industrial Crops and
Products, 139:111553.

Drake JE, Power SA, Duursma RA, Medlyn BE,
Aspinwall MJ, Choat B, et al. 2017. Stomatal
of
photosynthesis for four tree species under
drought: A of  model
formulations.  Agricultural and Forest
Meteorology, 247:454-66.

Liu ], Hu T, Fang L, Peng X, Liu F. 2019. CO2
elevation modulates the response of leaf gas

and non-stomatal limitations

comparison

exchange to progressive soil drying in
tomato plants. Agricultural and Forest
Meteorology, 268:181-8.

Kausar A, Hussain S, Javed T, Zafar S, Anwar
S, Hussain S, 2023. Zinc oxide

nanoparticles as potential hallmarks for

et al

enhancing drought stress tolerance in wheat
seedlings. Plant Physiology and
Biochemistry, 195:341-50.

Schmidt ], Garcia M, Brien C, Kalambettu P,
Garnett T, Fleury D, et al. 2020. Transcripts
of wheat at a target locus on chromosome 6B
associated with increased yield, leaf mass

VA=A HEY) IV Y F o ¥ Ol gl wiigee iy — ok doliliad


https://doi.org/10.1007/BF00405106
https://doi.org/10.1007/BF00405106
https://doi.org/10.1007/BF00405106
https://pubmed.ncbi.nlm.nih.gov/2210118/
https://pubmed.ncbi.nlm.nih.gov/2210118/
https://pubmed.ncbi.nlm.nih.gov/2210118/
https://pubmed.ncbi.nlm.nih.gov/2210118/
https://pubmed.ncbi.nlm.nih.gov/2210118/
https://doi.org/10.1016/j.agwat.2007.05.005
https://doi.org/10.1016/j.agwat.2007.05.005
https://doi.org/10.1016/j.agwat.2007.05.005
https://doi.org/10.1016/j.agwat.2007.05.005
file:///C:/Users/Administrator/Documents/Downloads/0f31752e75b45ab3c0000000
file:///C:/Users/Administrator/Documents/Downloads/0f31752e75b45ab3c0000000
file:///C:/Users/Administrator/Documents/Downloads/0f31752e75b45ab3c0000000
file:///C:/Users/Administrator/Documents/Downloads/0f31752e75b45ab3c0000000
file:///C:/Users/Administrator/Documents/Downloads/0f31752e75b45ab3c0000000
file:///C:/Users/Administrator/Documents/Downloads/0f31752e75b45ab3c0000000
https://cropscience-bg.org/page/en/details.php?article_id=666
https://cropscience-bg.org/page/en/details.php?article_id=666
https://cropscience-bg.org/page/en/details.php?article_id=666
https://cropscience-bg.org/page/en/details.php?article_id=666
https://cropscience-bg.org/page/en/details.php?article_id=666
https://cropscience-bg.org/page/en/details.php?article_id=666
https://cropscience-bg.org/page/en/details.php?article_id=666
https://cropscience-bg.org/page/en/details.php?article_id=666
https://cropscience-bg.org/page/en/details.php?article_id=666
https://cropscience-bg.org/page/en/details.php?article_id=666
https://cropscience-bg.org/page/en/details.php?article_id=666
https://doi.org/10.1104%2Fpp.24.1.1
https://doi.org/10.1104%2Fpp.24.1.1
https://doi.org/10.1104%2Fpp.24.1.1
https://doi.org/10.1104%2Fpp.24.1.1
https://doi.org/10.2134/jeq1990.00472425001900020006x
https://doi.org/10.2134/jeq1990.00472425001900020006x
https://doi.org/10.2134/jeq1990.00472425001900020006x
https://doi.org/10.1016/0003-9861(68)90654-1
https://doi.org/10.1016/0003-9861(68)90654-1
https://doi.org/10.1016/0003-9861(68)90654-1
https://doi.org/10.1016/0003-9861(68)90654-1
https://doi.org/10.1016/0003-9861(68)90654-1
https://doi.org/10.1016/0003-9861(68)90654-1
https://doi.org/10.1007/s10725-007-9217-8
https://doi.org/10.1007/s10725-007-9217-8
https://doi.org/10.1007/s10725-007-9217-8
https://doi.org/10.1007/s10725-007-9217-8
https://doi.org/10.1007/s10725-007-9217-8
https://doi.org/10.1016/j.envpol.2020.116134
https://doi.org/10.1016/j.envpol.2020.116134
https://doi.org/10.1016/j.envpol.2020.116134
https://doi.org/10.1016/j.envpol.2020.116134
https://doi.org/10.1016/j.envpol.2020.116134
https://doi.org/10.1016/j.envpol.2020.116134
https://dx.doi.org/10.21608/jenvbs.2020.29442.1095
https://dx.doi.org/10.21608/jenvbs.2020.29442.1095
https://dx.doi.org/10.21608/jenvbs.2020.29442.1095
https://dx.doi.org/10.21608/jenvbs.2020.29442.1095
https://dx.doi.org/10.21608/jenvbs.2020.29442.1095
https://dx.doi.org/10.21608/jenvbs.2020.29442.1095
https://doi.org/10.22034/saps.2022.49994.2817
https://doi.org/10.22034/saps.2022.49994.2817
https://doi.org/10.22034/saps.2022.49994.2817
https://doi.org/10.22034/saps.2022.49994.2817
https://doi.org/10.22034/saps.2022.49994.2817
https://doi.org/10.1016/j.agrformet.2017.08.026
https://doi.org/10.1016/j.agrformet.2017.08.026
https://doi.org/10.1016/j.agrformet.2017.08.026
https://doi.org/10.1016/j.agrformet.2017.08.026
https://doi.org/10.1016/j.agrformet.2017.08.026
https://doi.org/10.1016/j.agrformet.2017.08.026
https://doi.org/10.1016/j.agrformet.2017.08.026
https://doi.org/10.1016/j.agrformet.2017.08.026
https://doi.org/10.1016/j.agrformet.2019.01.026
https://doi.org/10.1016/j.agrformet.2019.01.026
https://doi.org/10.1016/j.agrformet.2019.01.026
https://doi.org/10.1016/j.agrformet.2019.01.026
https://doi.org/10.1016/j.agrformet.2019.01.026
https://doi.org/10.1016/j.agrformet.2019.01.026
https://doi.org/10.1016/j.agrformet.2019.01.026
https://doi.org/10.1016/j.plaphy.2023.01.014
https://doi.org/10.1016/j.plaphy.2023.01.014
https://doi.org/10.1016/j.plaphy.2023.01.014
https://doi.org/10.1016/j.plaphy.2023.01.014
https://doi.org/10.1016/j.plaphy.2023.01.014
https://doi.org/10.1371/journal.pone.0241966
https://doi.org/10.1371/journal.pone.0241966
https://doi.org/10.1371/journal.pone.0241966
https://doi.org/10.1371/journal.pone.0241966
https://doi.org/10.1371/journal.pone.0241966
https://doi.org/10.1371/journal.pone.0241966
https://dorl.net/dor/20.1001.1.28210093.2023.13.2.5.8
https://dorl.net/dor/20.1001.1.28210093.2023.13.2.5.8
https://dorl.net/dor/20.1001.1.28210093.2023.13.2.5.8
https://dorl.net/dor/20.1001.1.28210093.2023.13.2.5.8

FoiS BlS o (T LS jeliie dr CuwgneS’ (059 9 5l am b oS 5 50 5WT aUg8 2l 8, e 1 3Ll (o 0

50.

51.

52.

53.

54.

55.

56.

57.

VA-AA (BT VY Y F ¥ O qilie owiigeo (owidgy — sole dolibund

and chlorophyll index under combined
drought and heat stress. PLoS One, 15(11).
Naeemi Golzard M, Ghanbari Jahromi M,
Kalateh Jari S. 2023. Effect of biochar and
vermicompost on growth parameters and
physiological characteristics of feverfew
(Tanacetum parthenium L.) under drought
stress. Journal of Ornamental Plants,
13(2):109-20.

Zeighami Nejad K, Ghasemi M, Shamili M,
Damizadeh GR. 2020. Effect of mycorrhiza
and vermicompost on drought tolerance of
lime seedlings (Citrus aurantifolia cv.
Mexican Lime). International Journal of Fruit
Science, 20(3):646-57.

Darakeh SASS, Weisany W, Tahir NA-R,
Schenk PM. 2022. Physiological and
biochemical responses of black cumin to
vermicompost and plant biostimulants:
Arbuscular mycorrhizal and plant growth-
promoting rhizobacteria. Industrial Crops
and Products, 188:115557.

Zadegan K, Monem R, Pazoki A. 2023. Silicon
dioxide nanoparticles improved yield,
biochemical attributes, and fatty acid profile
of cowpea (Vigna unguiculata [L.] Walp)
under different irrigation regimes. Journal of
Soil Science and Plant Nutrition, 23(3):3197-
208.

Khosropour E, Weisany W, Tahir NA-r,
Hakimi L. 2022. Vermicompost and biochar
can alleviate cadmium stress through
minimizing its
properties  in
integerrima bunge. Environmental Science
and Pollution Research, 29(12):17476-86.
Seyed Sharifi R, Khalilzadeh R, Pirzad A,
Anwar S. (2020). Effects of biofertilizers and
nano
physicochemical properties of wheat under
water deficit conditions. Communications in
Plant

uptake and optimizing

biochemical Berberis

zinc-iron oxide on yield and

Soil Science and
Analysis.;51(19):2511-24.

Xu J, Cai M, Li ], Chen B, Chen Z, Jia W, et al.
(2022).
metabolomic mechanisms of mitigation of
drought stress-induced tobacco growth
inhibition by spermidine. Industrial Crops
and Products.;181:114844.

Zhang Y, Luan Q, Li Y. 2021. Prediction and
utilization of malondialdehyde in exotic pine

Physiological, biochemical and

58.

59.

60.

61.

62.

63.

64.

65.

66.

under drought stress using near-infrared
spectroscopy. Frontiers in plant
science.;12:735275.

Benaffari W, Boutasknit A, Anli M, Ait-El-
Mokhtar M, Ait-Rahou Y, Ben-Laouane R, et
al.  (2022). The
mycorrhizal fungi and vermicompost-based
organic amendments enhance soil fertility,
growth performance, and the drought stress
tolerance of quinoa. Plants, 11(3):393.
Ebrahimi M, Souri MK, Mousavi A, Sahebani
N. 2021. Biochar and vermicompost improve
growth and physiological traits of eggplant
(Solanum melongena L.) under deficit
irrigation. Chemical and Biolo gical
Technologies in Agriculture, 8:1-14.
Eliaspour S, Seyed Sharifi R, Shirkhani A,
Farzaneh S. 2020. Effects of biofertilizers and
iron nano-oxide on maize yield and
physiological properties under optimal
irrigation and drought stress conditions.
Food Science & Nutrition, 8(11):5985-98.
Sharifi P, Shorafa M, Mohammadi MH. 2019.
Comparison of the effect of cow manure,
vermicompost, and azolla on safflower
growth in a saline-sodic soil.
Communications in soil science and plant
analysis, 50(12):1417-24.

Agegnehu G, Nelson PN, Bird MI, Van Beek C.
2015. Phosphorus Response and fertilizer
recommendations for wheat grown on

native  arbuscular

Nitisols in the central Ethiopian highlands.
Communications in Soil Science and Plant
Analysis, 46(19):2411-24.

Major ], Rondon M, Molina D, Riha §],
Lehmann J. 2010. Maize yield and nutrition
during 4 years after biochar application to a
Colombian savanna oxisol. Plant and soil,
333:117-28.

Pandey V, Patel A, Patra D. 2016. Biochar
ameliorates crop productivity, soil fertility,
essential oil yield and aroma profiling in
basil (Ocimum basilicum L.). Ecological
Engineering, 90:361-6.

Nobile C, Denier ], Houben D. (2020). Linking
biochar properties to biomass of basil,
lettuce and pansy cultivated in growing
media. Scientia Horticulturae.;261:109001.
Ostadi M, Paso KG, Rodriguez-Fabia S, @i LE,
Manenti F, Hillestad M. 2020. Process
integration of green hydrogen:


https://dorl.net/dor/20.1001.1.28210093.2023.13.2.5.8
https://dorl.net/dor/20.1001.1.28210093.2023.13.2.5.8
https://dorl.net/dor/20.1001.1.28210093.2023.13.2.5.8
https://dorl.net/dor/20.1001.1.28210093.2023.13.2.5.8
https://dorl.net/dor/20.1001.1.28210093.2023.13.2.5.8
https://dorl.net/dor/20.1001.1.28210093.2023.13.2.5.8
https://dorl.net/dor/20.1001.1.28210093.2023.13.2.5.8
https://dorl.net/dor/20.1001.1.28210093.2023.13.2.5.8
https://dorl.net/dor/20.1001.1.28210093.2023.13.2.5.8
https://doi.org/10.1016/j.indcrop.2022.115557
https://doi.org/10.1016/j.indcrop.2022.115557
https://doi.org/10.1016/j.indcrop.2022.115557
https://doi.org/10.1016/j.indcrop.2022.115557
https://doi.org/10.1016/j.indcrop.2022.115557
https://doi.org/10.1016/j.indcrop.2022.115557
https://doi.org/10.1007/s42729-023-01297-1
https://doi.org/10.1007/s42729-023-01297-1
https://doi.org/10.1007/s42729-023-01297-1
https://doi.org/10.1007/s42729-023-01297-1
https://doi.org/10.1007/s42729-023-01297-1
https://doi.org/10.1007/s42729-023-01297-1
https://doi.org/10.1007/s42729-023-01297-1
https://doi.org/10.1007/s11356-021-17073-6
https://doi.org/10.1007/s11356-021-17073-6
https://doi.org/10.1007/s11356-021-17073-6
https://doi.org/10.1007/s11356-021-17073-6
https://doi.org/10.1007/s11356-021-17073-6
https://doi.org/10.1007/s11356-021-17073-6
https://doi.org/10.1007/s11356-021-17073-6
https://doi.org/10.1080/00103624.2020.1845350
https://doi.org/10.1080/00103624.2020.1845350
https://doi.org/10.1080/00103624.2020.1845350
https://doi.org/10.1080/00103624.2020.1845350
https://doi.org/10.1080/00103624.2020.1845350
https://doi.org/10.1080/00103624.2020.1845350
https://doi.org/10.1080/00103624.2020.1845350
https://doi.org/10.1016/j.indcrop.2022.114844
https://doi.org/10.1016/j.indcrop.2022.114844
https://doi.org/10.1016/j.indcrop.2022.114844
https://doi.org/10.1016/j.indcrop.2022.114844
https://doi.org/10.1016/j.indcrop.2022.114844
https://doi.org/10.1016/j.indcrop.2022.114844
https://doi.org/10.1016/j.indcrop.2022.114844
file:///C:/Users/Administrator/Documents/Downloads/10.3389/fpls.2021.735275
file:///C:/Users/Administrator/Documents/Downloads/10.3389/fpls.2021.735275
file:///C:/Users/Administrator/Documents/Downloads/10.3389/fpls.2021.735275
file:///C:/Users/Administrator/Documents/Downloads/10.3389/fpls.2021.735275
file:///C:/Users/Administrator/Documents/Downloads/10.3389/fpls.2021.735275
file:///C:/Users/Administrator/Documents/Downloads/10.3389/fpls.2021.735275
https://doi.org/10.3390/plants11030393
https://doi.org/10.3390/plants11030393
https://doi.org/10.3390/plants11030393
https://doi.org/10.3390/plants11030393
https://doi.org/10.3390/plants11030393
https://doi.org/10.1186/s40538-021-00216-9
https://doi.org/10.1186/s40538-021-00216-9
https://doi.org/10.1186/s40538-021-00216-9
https://doi.org/10.1186/s40538-021-00216-9
https://doi.org/10.1186/s40538-021-00216-9
https://doi.org/10.1186/s40538-021-00216-9
https://doi.org/10.1186/s40538-021-00216-9
https://doi.org/10.1002/fsn3.1884
https://doi.org/10.1002/fsn3.1884
https://doi.org/10.1002/fsn3.1884
https://doi.org/10.1002/fsn3.1884
https://doi.org/10.1002/fsn3.1884
https://doi.org/10.1002/fsn3.1884
https://doi.org/10.1080/00103624.2019.1621331
https://doi.org/10.1080/00103624.2019.1621331
https://doi.org/10.1080/00103624.2019.1621331
https://doi.org/10.1080/00103624.2019.1621331
https://doi.org/10.1080/00103624.2019.1621331
https://doi.org/10.1080/00103624.2019.1621331
https://doi.org/10.1080/00103624.2015.1081922
https://doi.org/10.1080/00103624.2015.1081922
https://doi.org/10.1080/00103624.2015.1081922
https://doi.org/10.1080/00103624.2015.1081922
https://doi.org/10.1080/00103624.2015.1081922
https://doi.org/10.1080/00103624.2015.1081922
https://doi.org/10.1007/s11104-010-0327-0
https://doi.org/10.1007/s11104-010-0327-0
https://doi.org/10.1007/s11104-010-0327-0
https://doi.org/10.1007/s11104-010-0327-0
https://doi.org/10.1007/s11104-010-0327-0
https://doi.org/10.1007/s11104-010-0327-0
https://doi.org/10.1016/j.ecoleng.2016.01.020
https://doi.org/10.1016/j.ecoleng.2016.01.020
https://doi.org/10.1016/j.ecoleng.2016.01.020
https://doi.org/10.1016/j.ecoleng.2016.01.020
https://doi.org/10.1016/j.ecoleng.2016.01.020
https://doi.org/10.1016/j.scienta.2019.109001
https://doi.org/10.1016/j.scienta.2019.109001
https://doi.org/10.1016/j.scienta.2019.109001
https://doi.org/10.1016/j.scienta.2019.109001
https://doi.org/10.1016/j.scienta.2019.109001
https://doi.org/10.3390/en13184859
https://doi.org/10.3390/en13184859
https://doi.org/10.3390/en13184859
https://doi.org/10.3390/en13184859
https://doi.org/10.1016/j.scitotenv.2016.12.169
https://doi.org/10.1016/j.scitotenv.2016.12.169
https://doi.org/10.1016/j.scitotenv.2016.12.169

OlySed 9 (55 02

67.

68.

69.

70.

71.

72.

Decarbonization of chemical industries.
Energies, 13(18):4859.

Dai Z, Zhang X, Tang C, Muhammad N, Wu ],
Brookes PC, et al. 2017. Potential role of
biochars in decreasing soil acidification-a
critical review. Science of the Total
Environment, 581:601-11.

Rezvani Moghaddam P, Amiri M, Ehyaee H.
2014. Effect of simultaneous application of
mycorrhiza with compost, vermicompost
and sulfural geranole on some quantitative
and qualitative characteristics of sesame
(Sesamum indicum L.) in a low input
cropping system. Journal of Agroecology,
7(4):563-77.

Bhardwaj S, Kapoor D. 2021. Fascinating
regulatory mechanism of silicon for
alleviating drought stress in plants. Plant
Physiology and Biochemistry,166:1044-53.
Boshkovski B, Tzerakis C, Doupis G, Zapolska
A, Kalaitzidis C, Koubouris G. 2020.
Relationships of spectral reflectance with
plant tissue mineral elements of common
bean (Phaseolus vulgaris L.) under drought
and salinity stresses. Communications in Soil
Science and Plant Analysis,51(5):675-86.
Gao W, Jian S, Li X, Tan H, Li B, Lv Y, et al.
2022. The use of contaminated soil and
lithium slag for the production of sustainable
lightweight aggregate. Journal of Cleaner
Production,348:131361.

de Fatima Esteves G, de Souza KRD,
Bressanin LA, Andrade PCC, Junior VV, Dos
Reis PE, et al. 2020. Vermicompost improves
maize, millet and sorghum growth in iron
mine tailings. Journal of environmental
management, 264:110468.

VA=A HEY) IV Y F o ¥ Ol gl wiigee iy — ok doliliad


https://doi.org/10.1016/j.scitotenv.2016.12.169
https://doi.org/10.1016/j.scitotenv.2016.12.169
https://agry.um.ac.ir/article_35070_en.html
https://agry.um.ac.ir/article_35070_en.html
https://agry.um.ac.ir/article_35070_en.html
https://agry.um.ac.ir/article_35070_en.html
https://agry.um.ac.ir/article_35070_en.html
https://doi.org/10.1016/j.plaphy.2021.07.005
https://doi.org/10.1016/j.plaphy.2021.07.005
https://doi.org/10.1016/j.plaphy.2021.07.005
https://doi.org/10.1016/j.plaphy.2021.07.005
https://doi.org/10.1016/j.plaphy.2021.07.005
https://doi.org/10.1016/j.plaphy.2021.07.005
https://doi.org/10.1016/j.plaphy.2021.07.005
https://doi.org/10.1016/j.plaphy.2021.07.005
https://doi.org/10.1080/00103624.2020.1729789
https://doi.org/10.1080/00103624.2020.1729789
https://doi.org/10.1080/00103624.2020.1729789
https://doi.org/10.1080/00103624.2020.1729789
https://doi.org/10.1016/j.jclepro.2022.131361
https://doi.org/10.1016/j.jclepro.2022.131361
https://doi.org/10.1016/j.jclepro.2022.131361
https://doi.org/10.1016/j.jclepro.2022.131361
https://doi.org/10.1016/j.jclepro.2022.131361
https://doi.org/10.1016/j.jclepro.2022.131361
https://doi.org/10.1016/j.jclepro.2022.131361
https://doi.org/10.1016/j.jenvman.2020.110468
https://doi.org/10.1016/j.jenvman.2020.110468
https://doi.org/10.1016/j.jenvman.2020.110468
https://doi.org/10.1016/j.jenvman.2020.110468
https://doi.org/10.1016/j.jenvman.2020.110468
https://pubmed.ncbi.nlm.nih.gov/32250898/
https://pubmed.ncbi.nlm.nih.gov/32250898/
https://pubmed.ncbi.nlm.nih.gov/32250898/
https://pubmed.ncbi.nlm.nih.gov/32250898/
https://pubmed.ncbi.nlm.nih.gov/32250898/
https://pubmed.ncbi.nlm.nih.gov/32250898/

