‘515_) (_‘51.:: =3 le:_.};.o@@..\iﬁ

*
Environmental Stresses in Crop Sciences
< . .
i 18+ sla (Jol oolesd i b Al

http://dx.doi.org/10.22077/escs.2020.3574.1878

@lﬁ@ﬂfﬁlﬁ%f} ool 3 os (Sl dame X g iskod p (b3
OW L GGE w9y 3l ealawwl b SabeT Lalisko

Tally sy oo plyT T gol0lS cibuan Fooly 5 ol
@95 9 Obieel wOlidos plojl (badS (ol qilis 5 (63,9laS (hjgal 5 Slidos S pe ¢ 2L g (o) pole Slinios isu Lol )

Ol OB S sjyales

LRl S «659liaS gy 5 Ubeel liniod Glojlw s 5 Jls and g gllol Slisiod duge ¥
Sl o Sty oS35 1 55,518 saStils Wbl wtf (ool S at ol il ¥

RN

Ao wlazine

wlobes jo Wiy oo gyl Glie bylpd coxs (Coriandrum sativum L.) i8S sbowsi sbjyl
5 yKkat (652 faymo X i 355 RS0 1 (g1 ppliiods Al kpde Ul 3y 5hos Jomailiy b 9 lnly sl
5 (E2) ke a5 (B 1) Jlo i (6 kel Jolis (5l cilivio byl b s i 5 i 955 V) (5 5 (il
a8 5 518 (2l g0 ST aw b (PBolad Jol5' s sl ik B o ailflas jebay (E3) wuls s
G5l 9 ©olly 23! sl tame X il ASa y + g 1 Joe b ol st GGE )bl o)
Al o Flas olo (LS (puilil 0 Sdoe oS yo 43 gl s ooliswl () 28590 S laars )0 Wrads)
Wl (STy ;b o x iy Jiliio ST (g1 510 Sxo 391 I8 Sro banzmo X i 93 e Sl g gl
Gl @5 s cubls S99 gud el (golly @5 Gl gynlil g 99 Bl slalso 53 s
I wlpsi jl ooy A7/F ol b GGE pg0 5 Jol adddo 90 a5 ols yLid ol b GGE ig; U bacaigil
Gl Jole 90 50 1351 G17 uigi (JTows! (0658 i i3 llysly pulwl 03055 duzrgi 1) (uibsl 3 Shos
Sl (o) 20590 S lans do 10 UL coges (63l 9 09 i3] L 31 e bl 8 Sos (Ko
G5l b g 5y seaisii E3 s E2 slalumo 10 G18 uigij 9 E1 Lo 10 G gl ol 2 oglle
G glas wisilyy g 009 (UL 3led Cobild gl lo Lilumo ads a5 ol LS g ls (piarod Wog UL o guas
3 32led oty 9 992 JTowsl buo a4 bama (50 K003 palle i apmn S HIGT (95 |y ioigi) o

Sl Hlis 1y 6,550y

sl sloojls
Solwly

Jlowsl e

bl 8 Ko

ZC&}ZL}JQ é&)b
Yaa/-a/-A
s b
YA/ 5[ -F
s & 6
‘f’\ )LQ.]
1O()): FY-aY

s gl alS o 58 ol SlUSie a8, 4 5iS
(VOlatll 2000) Q?‘“"Ls" oolarw! ub.la.@‘ 9 @‘PLS’
walps 0S¢ LSl as (GlanST T el eizean

2004; Cantore et al., 2004; Kubo et al., 2004;
Wangensteen et al., 2004; Gallagher et al., 2003;

.(Chithra and Leelamma. 2000

doddlo
25 Coriandrum sativum L. _ole pU L o8
(Apiaceae) ;x> oolgls a4 slaie § dlucSy ( ale
Cawl 00 W) J.]a:.o UL.»SJJ 39>9 g lej)‘o ua|9> !
Crond dl LS puliw 53 joeie OlalS Sl (S s
0gu0 L)’“"L“‘" ol U] 0440 g uj)a s)».».mf °L.¢§ odu.‘;.wb)j.o
S 29)3 5 (2l mlio ;3 o (129 5 Sl (il
bl 51 .(Volatil. 2000; Sefidkon et al., 2007) s,ls

gholizadehamir68@gmail.com : g Sl oy 00ly JB ol :9K5aly 003,55 #



VEe e Sl N0 Al ey pole jo e sl s

¥F

paS o ol GGE iy, 5l (Yan et al., 2001)
allos «(Yan et al., 2001; Yan and Hunt. 2002)
o, ; «Batth et al. 2013) .. «(Sastry et al. 2013)
25 iusl «(Rahimi and Zabet. 2015) ;..
5 (Tiwari. 2019) 405 «(Pourmeidani et al. 2016)
s bews; obsyl slpy (Zabet et al. 2020) b,
e o0 ool lase aiz slaiales] o balase

< g Plite Sl aies (ragh onl sl Bas
55| sstaioss Sllyisk GGE os, 5l esliial b Laeo
Sl 5 badame 5 lacudsis Luly) dalase dacudsis
D2 Ul Guibol o Shas 1y jlaaly by (olulis

b g, g dlge
Aoz Ghalosl aw jo 5088 gy VY haghy onl 5o
)0 50 LSS aw b (Bolas Lol slaSshy 2, CJB o
Claiie i opde Camy oSy (65,5liS oaSiiily
gaz 0 0Y 5 Jlb o0 a8 FF g a0 VO L3l s
Lo mhaw 5l e VWOV elis)l g ()0 Jobo adds V-
S5 dlge a5 15 bl s SiSdas o il
ol 525 e 0358 P gl (nl o eadeslinul
TS Sl 0358 5 635 o Ol e e (ool
35 lapl a8,bSy Wligs (S5 5l Jol> F2 slaJs
O Jguz)

Voo 10 o515 b caS e and Slibos 51y
5 olel e ol plowl ciulesl axly o p0 e il
585 0g slisSas latales] o lacaisiy sl (i Jlos!
g (Bl L) (135 (90 bylpd bgaye a5 sl ales]
2 olaom 00 4 SB Cusb G, ol 0 @)l
palle (25 4 bgs o 90 talejl )0 o ploml oS o s
gy B poadle ploj 5l o Jgl al>pe )3 (B2 Lanoee)
Yo a S cugb, 45wl alool o oyl cogee oS3
@l o plil e g g0 odumy ol uyiws Ho Ol sy
Wb G5 & bgrpe paes Giales] 5o 5wl ald gk
Sygon wls LS5 g9, oloy U )lnl (B3 Lo
yolie olime 0 aldad ()Ll Al o il m 5 el Jlo s
oS LS @ a4z b (el slacidlye plo 5 olS 5Lis e
2 sladile (g by Jad Job )0 Grigeen ol Jlocl
OLLS ab; Jad (bL L ab bl ol 5li 4 axg b

yebas &ujip)lﬁmwul zl Pl g wad cubls 5

Ol et 3l (gramg aals S sl (Jaizee slo s
Sbes 5 ab) S 50 5t U Joho pdgilie 5 (5
sbiegh s (Reddy. 2004) wsis o olS
G5l s oz eolpls ezl gyl lalS
L .(Zehtab-Salmasi et al., 2006) s .5 - ;1,8 oleS
Lilys a4 oS wos sloas) sbal g ody ol cas
Gl gy el Copar! il il Jamie (alizes oo
Lilyd g lageisy o Shes )l o) ln $55Us5
3 bewis) oSl aslae Wloasdsl)l alizes oo
GRS g (5 g G5 9) Sglite ase Lyl
kol Gae Wl laow g0 2 a4 &S slacudsd)
ol Xiegs (Falconer. 1990) cul wlidss aisS !
9 oals r:l.‘?u‘ L)“"” 9 u,«u.u O Ja.i‘).w 90 Lo @lﬁwu)]
Sl g sl (o935 a5 Wloam) 4t Cal 4 oles )
aes | mel e b g0 e 0 a5 cul
(Fernandez. 1992)
b)) Wit glalaze 3 bacudss &5 S
sl ;0 KaSs b awslie jo bl o,Slee wigd o
plo yo Jgall o Slee o 5UL Glyls balass 51 golows
el LBl 65 6,50 s b guies bl
Solae sladae o lacauisd) oo 0, Sles j0 a5 (5,055
x wwies blie 5l .(Jafari and Farshadfar. 2018)
5 &S cwl GlS solia 0 mppe Sleo 1 (SO e
Coel glls o..\..i‘:tu..o‘ slcwiss SO 8 LS}L**’Q‘j]
Slsisa Gl ame Luls o b)) cel ol
PR o).il.o..c LS)‘J*.’.L]. O o dolois )'| ‘5“‘59”-3
GRS S e x cdey Jlie 5L lacas
s ss, (Shiri and Bahrampour,2015) waisis e
)08 3929 b x gl Jliie Sl oy p ln (S5LSS
S S5 Sialod 5l eslinul b ol sl GGE s, oS
aS aes o |y el el Folpa 4 e x Cuigsy Jildie
38bes bl oS5y bageiss ol Sl
b eizred 9 03,5 (o p 1) ilides sladasome ;o baoadss
5 bhe gl Lly) Olgoe by cnl 5l eslinl
0,5 ool golpa sleacl, o 1) Gue slolaoxs



0 kel Gl byl s e jusS slacaisy peill o Slee gl baome xoud g LiiSed bl i) e g 0ol B

ol pll Zlsil Jas adds VY. Sae 4 miglS
39 oo ol 5l Guilul o Slee ((Msaada et al., 2009)

Dol Cawd 4 dils 8 Shas g uilul Glgime o

Table 1. The studied genotypes in this research

Ol by et g, g muelS olKiws 5l eolawl b ailSlas
o9l jloolaiul b juad als 51 o Y. aS 5 jgboay 0l ploxl
o o ol i e YO+ olren 4 g oad Sl Wals

Gl (] 50 axlland y90 sCuigif ) Jgua

Code Genotype <3y | Code Genotype i gy
Gl Alborz 500 G12  Isfahan Oledol
G2 Alborz X Markazi &% 5,01 | GI3  Isfahan X Mazandaran olyassle X laasl
G3 Alborz X Isfahan Olerol X 5,J1 1 G14  Isfahan X Hamadan Olded X lgas]
G4 Alborz X Mazandaran ok X 5011 G15  Isfahan X Bushehr g X leas]
G5 Alborz X Hamadan Oldes X 501 | G16  Mazandaran olyaisle
G6 Alborz X Bushehr e X 5,0l G117 Mazandaran X Hamadan Olde X a5k
G7 Markazi &S | GI8 Mazandaran X Bushehr g X olhaisle
G8 Markazi X Isfahan ool X 655 0 | G19  Hamadan Olden
G9 Markazi X Mazandaran olyisle X 6355 | G20 Hamadan X Bushehr g Xl
G10 Markazi X Hamadan Ol X 6550 | G21  Bushehr grove
Gl11 Markazi X Bushehr e X (635
5 adgl BT aliwgas a5 ol (sloaile 3L €5 gepl] Lo b/ Sulriga jai
J GGE clhsl o il osbimi oo meig gt osesl G 51 laasls anileil oogr oy ope3l
o € blae j0 € 9 g blie o g me, Bk L (Kolmogorov-Smirnov) g emwhds,550lsS

ols lid Guilul o, Slas Ciro S po il g a5 s
blie 515 Goig canllaes g0 sbalarsme (o Szl a5
Sgr sl g do s So Jleial a3 dae xS
b ooy Jlie Sl oad g (V Jgo2)
sl o lbewisl) a5 cul Cdlae ol oo lid
S S0 ledy g ool lis Jelaie sbaguwly Oglaie
§ S Oy 00 e 4 ame I boudgs
25 R @bl oy Wlgioe puilul o Shes 5 Ik
Oyl gl S & Ugane Gl (slacussy STy
il sladams o by T Oglie allss 03 b g by
Falconer, 1981; Jafari and Farshadfar,) <.l
Eeio A (uilslg) Sl po (5 Skeo 0o y0 Al (2018
Lol gorme s baoms x 3y blite 15 oodgi lanme

alewgds ooy j0 dgz g0 Olptd cdee aS oo lis

S8 sy 20,90 SPSS ver 20 (Y1 +) Ll58le 5 51 ool
SIS sy pshited Sl gei] e iz S
S o ol ls a5 a3 5 b el ln s ol
X iy blie Sl b logine 4 azg bad ploxl
Sllysl GGE g, 5l eliial by (K315 a3 capone
yokieds .o pleil (Yan, 2001; Yan and Kang, 2003)
g bl 0 Shos (2 Slo (Dl sl 5113905 o
el ad)bgd e ile S O g0 il lalazes o
Sloyloges sy 03,5 (Byre Slisk GGE Il 5 o
L3S Dyge pgs g Jol Shel adlie 93 ulul » Sl

el Y alady olol s s, ol oobe] Joe

Y _ﬂ—ﬂj =86 18,8y T ¢ []
oo sl pll gy el (o5, Yy Bod alaly yo

o] e Lol 51 dacwsisgy JS Sl M ol ]
Lo 5 pll sy sl adsl polie o3 & € 5 8

5l adgs sl gl polie cud & € 9 & ]



VEe e Sl N0 Al e elyj pole jo aos la s

\ia

alosls plais! g a0 |y ol uss 5l as,e FIY 5 YOO
(Y Jso=)

O obyls 5 (Mo ys FO/¢) ool 4z gl ladame il lg

ol Jaome x oS liie J1 il )lg 5 g lacud o)

iz gl buzmo 50 5l (Glacad 935 (pilil 0 )Khos oS po (uil)lg 41525 ¥ Jguar
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Sk sl s i pulel oSles b alacels
iy Dlhgl wlul yaisg blaowe cpl a4 UL cogas
Sl Jole 53 o Sl G sl b (028 Jlondl
ke g 05 boaies plo 5l e ol 5 o See
G17 gy .cisls anlllass jge slalaxe o UL coges
S &5 39 e g lhaile (oo 0095 g0 (S Jol>
5 SBl st b g bl 3 Shes 93 (nally &
Al bl 3 Shee bl slacasys Lace wigiioe
Jlowsl bz Sl Jloged bl olul 5 pioren
s 2l ot (lle (S 5 (o) B2 L
dlio logow,n plxl slp g sl plas 1, 6,5k
Olpe (S s s e pasS lacads

A 0ol yauseid lae oy cwlia

Batth, G.S., Kumar, H., Gupta, V., Brar, P.S,,
2013. GGE biplot analysis for characterization
of garlic (Allium sativum L.) germplasm based
on agro-morphological traits. International
Journal of Plant Breeding. 7, 106-110.

@l (5 4t
Flie Sl oy lp opiie iz Glaby, ) ool
GGE (g, sl cslin 5 555 )Sal) S Lazmo x g5
ey 9 opiie Wiz slaghy, 5l oeslinal Loyl
osls canbie Jlodigan ;o » oslle «gangd sl loges
a5 3l s @l S jsbay S e lol 1) gl s
Hlewir sln L 5 clie (89, Slsl GGE o,
Syge > s> Olelbl 5 03g e x Godsiy it
2w ge 513 Ll o adlllaes g0 sladaszme 5 bcos s
El glabme 10 G9 gy cragh ol @l ool
5 (palle (S5 25 Gialosh B2 5 (5 (g (tales)
(s Sis 15 Gioles) E3 lase ;0 G18 Cuigsy

&Ll

Burt, S., 2004. Essential oils: their antibacterial
properties & potential applications in foods-a
review. International Journal of Food
Microbiology. 94, 223-253.



o) kel Gl byl s e jusS slacaisy peill o Slee gl baome xoud g LiiSed bl i) e g 0ol B

Cantore, P.L., Iacobellis, N.S., De Marco, A.,
Capasso, F., Senatore, F., 2004. Antibacterial
activity of Coriandrum sativum L. &
Foeniculum vulgare Miller var. vulgare
(Miller) essential oils. Journal of Agricultural
and Food Chemistry. 52, 7862-7866.

Changizi, M., Choukan, R., Heravan, E.M.,
Bihamta, M.R., Darvish, F., 2014. Evaluation
of genotype X environment interaction and
stability of corn hybrids and relationship
among univariate  parametric  methods.
Canadian Journal of Plant Science. 94, 1255-
1267.

Chithra, V., Leelamma, S., 2000. Coriandrum
sativum effect on lipid metabolism in 1, 2-
dimethyl hydrazine induced colon cancer.
Journal of Ethnopharmacology. 71, 457-463.

Choukan, R., 2011. Genotype, environment and
genotype x environment interaction effects on
the performance of maize (Zea mays L.) inbred
lines. Crop Breeding Journal. 1, 97-103. [In
Persian with English Summary].

Falconer, D., 1990. Selection in different
environments: effects on environmental
sensitivity (reaction norm) and on mean
performance. Genetics Research. 56, 57-70.

Falconer, D.S., 1981. Introduction to quantitive
genetics. 2nd Ed. Longman, London, UK.

Fernandez, G.C.J., 1992. Effective selection
criteria for assessing stress tolerance.
Proceedings of the International
Symposium.Taiwan.13-18, 257-270.

Gallagher, A., Flatt, P., Dufty, G., Abdel-Wahab,
Y., 2003. The effects of traditional antidiabetic
plants on in vitro glucose diffusion. Nutrition
Research. 23, 413-424.

Gauch, H., Zobel, R.W., 1997. Identifying mega-
environments and targeting genotypes. Crop
Science. 37, 311-326.

Hemmati, I., Pourdad, S.S., Choukan, R., 2018.
Studying the genotype x environment
interaction under different conditions of
moisture stress using graphical GGE biplot
analysis in synthetic varieties of sunflower
(Helianthus  annuus L.). Environmental
Stresses in Crop Sciences. 11, 471-480. [In
Persian with English Summary].

Jafari, T., Farshadfar, E., 2018. Stability analysis
of bread wheat genotypes (Triticum aestivum
L.) by GGE biplot. Cereal Research. 8, 199-
208. [In Persian with English Summary].

Kubo, 1., Fujita, K.I., Kubo, A., Nihei, K.I.,
Ogura, T., 2004. Antibacterial activity of
coriander  volatile = compounds  against
Salmonella choleraesuis. Journal of
Agricultural and Food Chemistry. 52, 3329-
3332.

Msaada, K., Hosni, K., Taarit, M.B., Hammami,
M., Marzouk, B., 2009. Effects of growing
region and maturity stages on oil yield and fatty
acid composition of coriander (Coriandrum
sativum L.) fruit. Scientia Horticulturae. 120,
525-531.

Najafi Mirak, T., Dastfal, M., Andarzian, B.,
Farzadi, H., Bahari, M., Zali, H., 2018.
Evaluation of durum wheat cultivars and
promising lines for yield and yield stability in
warm and dry areas using AMMI model and
GGE biplot. Journal of Crop Breeding. 10, 1-
12. [In Persian with English Summary].

Pourdad, S.S., Jamshid, M.M., 2013. Study on
Genotype x Environment Interaction through
GGE Biplot for Seed Yield in Spring Rapeseed
(Brassica Napus L.) in Rain-Fed Condition.
Journal of Crop Breeding. 5, 1-13. [In Persian
with English Summary].

Pourmeidani, A., Arefi, H., Jafari, A., Torabi, S.,
Mirza, M., 2016. Stability analysis of essential
oil yield in different populations of thyme
(Thymus kotschyanus) in different regions of
Iran using GGE biplot. Iranian Journal of
Rangelands and Forests Plant Breeding and
Genetic Research. 24, 277-286. [In Persian
with English Summary].

Rahimi, A., Zabet, M. 2015. Investigation of
genotype x environment interaction for seed
yield of cumin genotypes under normal and
drought stress using GGE biplot method. The
2th Conference on New Finding in
Environment and Agricultural Ecosystems. 9-
11 Sep. 2015. Renewable Energy and
Environmental Research Institute, University
of Tehran, Iran. [In Persian with English
Summary].

Reddy, A.R., Chaitanya, K.V., Vivekanadan,
M.V., 2004. Drught-induced responses of
photosynthesis and Antioxidant metabolism in
higher plants. Journal of Plant Physiology. 161,
1189-1202.

Saleem, R., Ashraf, M., Khalil, I.A., Anees,
M.A., Javed, H.I., Saleem, A., 2016. GGE
Biplot: stability a windows based graphical
analysis of yield stability and adaptability of



VEe e Sl N0 Al ey pole jo e sl s

millet cultivars across Pakistan. Academia
Journal of Biotechnology. 4, 186-193.

Sastry, E., Dhirendra, S., Rajput, S., 2013.
Stability analysis for water stress tolerance in
fenugreek (Trigonella foenum-graccum L.).
Indian Journal of Genetics and Plant Breeding.
73, 287-294.

Sefidkon, F., Abbasi, K., Jamzad, Z., Ahmadi, S.,
2007. The effect of distillation methods and
stage of plant growth on the essential oil
content and composition of Satureja rechingeri
Jamzad. Food Chemistry. 100, 1054-1058.

Setimela, P., Vivek, B., Banziger, M., Crossa, J.,
Maideni, F., 2007. Evaluation of early to
medium maturing open pollinated maize
varieties in SADC region using GGE biplot
based on the SREG model. Field Crops
Research. 103, 161-169.

Shiri, M.R., Bahrampour, T., 2015. Genotypex
environment interaction analysis using GGE
biplot in grain maize (Zea mays L.) hybrids
under different irrigation conditions. Cereal
Research. 5, 83-94. [In Persian with English
Summary].

SPSS Inc., 2010. SPSS 20. Users Guied.
Chicago, USA.

Temesgen, M., Alamerew, S., Eticha, F., 2015.
GGE  biplot analysis of genotype by
environment interaction and grain yield
stability of bread wheat genotypes in south east
Ethiopia. World Journal of Agricultural
Sciences. 11,183-190.

Tiwari, J.K., 2019. GGE biplot and AMMI model
to evaluate spine gourd (Momordica dioica
Roxb.) for genotype % environment interaction
and seasonal adaptation. Electronic Journal of
Plant Breeding. 10, 264-271.

Volatil, 0O., 2000. Coriander (Coriandrum
sativum L.). Plant Foods for Human Nutrition.
51, 167-172.

Wangensteen, H., Samuelsen, A.B., Malterud,
K.E., 2004. Antioxidant activity in extracts
from coriander. Food Chemistry. 88, 293-297.

oY

Yan, W., Cornelius, P.L., Crossa, J., Hunt, L.,
2001. Two types of GGE biplots for analyzing
multi-environment trial data. Crop Science. 41,
656-663.

Yan, W., Hunt, L., 2002. Biplot analysis of diallel
data. Crop Science. 42. 21-30.

Yan, W., Hunt, L., Sheng, Q., Szlavnics, Z.,
2000. Cultivar evaluation and mega-
environment investigation based on the GGE
biplot. Crop Science. 40, 597-605.

Yan, W., Kang, M.S., 2003. GGE biplot analysis:
A graphical tool for breeders, geneticistsand
agronomists. CRC Press, Boca Raton, FL,
USA.

Yan, W., Kang, M.S., Ma, B., Woods, S,
Cornelius, P.L., 2007. GGE biplot vs. AMMI
analysis of genotype-by-environment data.
Crop Science. 47, 643-655.

Yan, W., Tinker, N.A., 2006. Biplot analysis of
multi-environment trial data: Principles and
applications. Canadian Journal of Plant
Science. 86, 623-645.

Zabet, M., Esmat, K., Izanlo, A., Zohan, M.,
2020. Evaluation of salinity stress tolerance of
some fennel ecotypes in greenhouse conditions
using GTBiplot and GGEBiplot. Iranian
Journal of Rangelands and Forests Plant
Breeding and Genetic Research. 27, 216-230.
[In Persian with English Summary].

Zehtab-Salmasi, S., Ghassemi-Golez, K.,
Moghbeli, S., 2006. Effect of sowing date and
limited irrigation on the seed yield and quality
of dill (Anethum graveolens L.). Turkish
Journal of Agriculture and Forestry. 30, 281-
286.

Zeleke, A., Berhanu, F., 2016. AMMI and GGE
models analysis of stability and GEI of
common bean (Phaseolus vulgaris L.) lines in
Ethiopia. Journal of Biology, Agriculture and
Helathcare. 6, 127-135.



