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Interactions among traits in some coriander genotypes using the Biplot method
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ABSTRACT

To evaluate the interactions among different traits in coriander using biplot method, F; Progenies derived from
Diallel crosses among six coriander landraces were evaluated in three different irrigation conditions through
randomized complete block design with three replications at the research field of College of Agricultur of Tarbiat
Modarres University during growing season of 2016. Results demonstrated that there was a significant positive
relation between fruit yield and fertile umbel number per plant, thousand fruit weight, fruit number per plant and
relative water content in all three irrigation conditions. Due to the negative correlation between phonological traits
with fruit yield in all irrigation conditions, it could be concluded that to have genotypes with high fruit yield,
selection for early ripening genotypes should be done in coriander. In this study, a significant correlation was
observed between fruit yield and chlorophyll content, relative water content and cell membrane stability in both
mild stress and intense stress conditions. Therefore, these traits can be used as physiological indices to evaluate
drought tolerance in coriander. Also, results of biplot indicated that among studied genotypes, G16 was the most
appropriate genotype for fruit yield and yield related traits.
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1. Genotype by trait biplot (GT biplot)
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Table 1. The codes and names of coriander genotypes

No. Genotype name No. Genotype name No. Genotype name

Gl Esfahan G8 Esfahan X Bushehr G15 Karaj X Hamedan
G2 Hamedan G9 Esfahan X Mazandaran G16 Mazandaran X Bushehr
G3 Bushehr G10 Markazi X Esfahan G17 Markazi X Bushehr
G4 Mazandaran Gl1 Karaj X Esfahan G18 Karaj X Bushehr
G5 Markazi G12 Hamedan X Bushehr G19 Markazi X Mazandaran
G6 Karaj G13 Mazandaran X Hamedan G20 Karaj X Mazandaran
G7 Esfahan X Hamedan G14 Markazi X Hamedan G21 Karaj X Markazi
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P-value values for Kolmogorov-Smirnov test for .Table 2
normality of experimental errors in coriander

Traits Test statistic
Non-stress Mild stress Intense stress

LN 0.08™ 0.06™ 0.05™
BNPP 0.06™ 0.05™ 0.07™
BD 0.07™ 0.05™ 0.08™
UNPP 0.06™ 0.08™ 0.07™
FUNPP 0.08™ 0.08™ 0.06™
TFW 0.07™ 0.08™ 0.05™
FNPP 0.07™ 0.07™ 0.06™
FWPP 0.06™ 0.05™ 0.05™
SCC 0.05™ 0.05™ 0.08™
RWC 0.06™ 0.05™ 0.05™
CMS 0. 04™ 0.07™ 0.04™
DTF 0.07™ 0.08™ 0.07™
DTEOF 0.07™ 0.05™ 0.05™
DTR 0.04" 0.06™ 0.05™

bl glalas 55 055 b ediasilis NS

ns: Indicating normality of experimental errors distribution
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Figure 1. Biplot polygon view of coriander genotypes in non-stress conditions
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Figure 2. Biplot polygon of coriander genotypes in mild stress conditions
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S e JedglS olfws loslinal b« fdg I (ons
S eolS Glacawisla s ol aldl gl ac)re o
@ gl lp Glpl Olye 4 S Ud)lS Slye
Olye 49 (o055 2 g @y SpSojlal e ay i
oolainl ldlas S0 5 s Sldlas jo Jlows] Lo,
Pefiuelas & Filella 1998; Gitelson et al., ) .S oo
O G G S (Ko cadllas opl (o (2003
oS llyl 95 Code ogae S Shes g L8915 (slyine
9 ¥ Joazx F 9 0 JS&) b odwlice wyad i 5 pdle
Slyime Cho a5 285 At Oy alple (F
Ol (s eSoiluil s o atsse o5 Cle 4 oS 5 s )15
R L R
S 8kee b lacaisiy bl sl (Mol slaasly
ooliiosl 350 cdey30 yo St i Ll 4o YU ogee
Sho Sl S 5 (A (Shewen 05 18
90 CoS wogee OSkee b (g ci b Lad g)lwby
9 O i) o camlice capald 15 g modbe Liad Lol

Il G wzge (SES S izen

O e 51 Sy s 0)5 &5 95800 (LS slaaisS
& oK S a0, ((Hafsi et al., 2007 ) el
aoys B sgu> (S b lS sl a5 wes oo
L s odalie ol 2olS (ornl jos Sy G
ol el Sy de S g peSoslail 5l el
Wodon Sy JB9)lS Glie Rl Sl ((Sis A
bl S gl @ Wl L35 5 a5 cnl e
Behraetal., ) ol Clus 4 slaijs, e saiSogume
SRS G5 8 Jebs IS e L o b 51 (2002

a1 ol ol alpls S o0 SoF pmgid oS o
S Jed Sfslan it sl Gl (S ol
Sl G S 4 Jeie o) 55
Aol (ol sladn ls 5 aiia YL Sy 85
Sl gl 1 Sp ks sl
GrSoilul slp allilesl Gds 5 caizy lags,
Sl ess e sla s 55 Ul o3 3575 s IS



i) ool b 5ot (slacaisy By o Slio e Jlite Ly, i) Sas 5 ol I3 1

sl Jsbo 5l Jslowe Slse ¢ ol bamee G 0 Sy 285

by by @ clae golaub 1 S o Gl ol

Sairam et al. ssd o0 Gns o] 5l e el
.(2002)

i aS glacaigs oS Lae s (F 5 ¥ Jooo F
Jozi Cales 50 9 YL 0gue o Sl iyls (5SS
slig o )5 g (Sias i cod aile YL (Sis a
A Doge ) g s ge ews Sl 053 g lul sk

e A5 Ll 9 (a3 ) GRS g Jaulph ) 58 Slacaieis 5o eud (s pSoslnl Blio o (Ken ol 2 Y Joo

(k3 VL)
Table 3. Correlation coefficients between measured traits in coriander genotypes under non-stress (above
diameter) and mild stress conditions (down diameter).

LN BNPP BD UNPP  FUNPP  TFW FNPP  FWPP SCC RWC CMS DTF DTEOF DITR
LN 0.57 0.59 0.24 0.06 -0.60 0.38 004 046 -0.14 027 059 0.42 0.49
BNPP 0.89” 079" 073" 0.63" 0.11 060" 060" 066" 031 -0.19 -0.01 -0.18 -0.10
BD 063" 073" 0.65™ 0.32 -0.03 0.35 0.33 059"  0.02 0.13 0.24 0.18 0.22
UNPP 0.66™ 079"  0.67" 0.79" 052" 071" 084" 072" 057" 050" -043" -0.51" -0.44"
FUNPP 095" 088" 053 057" 065" 077" 094" 054" 0697 -064" -068" -0777 -0.75"
TFW -0.01 -020  -052°  -0.29 0.10 0.21 0.73" 012 060" -0.62" -093" -085"  -0.87"
FNPP 0.88" 072" 057" 049" 0.88" 0.15 077" 072" 065" -0657 -0.30 -0.48" -0.39
FWPP 0.63" 049 0.02 0.22 070" 067" 060" 059" 077" -074" -073" 081" -078"
scc 0.06 0.08 0.09 -0.02 0.20 0.12 0.23 0.03 055"  -028  -0.10 -0.24 0.17
RWC 0.28 0.25 -0.05 0.05 0.31 0.42 0.20 0.48"  -0.08 0777 068"  -0.767  -0.75"
CMS -0.33 031  -062" -0.39 -0.27 030  -0.43 0.15 051" 027 0.71" 0.79" 0.72"
DTF 0.22 0.39 0.74™ 048" 0.13 -0.80”  0.15 -0.49" 0.24 033 -0.71" 0.94™ 0.96"
DTEOF 0.31 047" 079" 048" 0.23 -0.78" 023 -0.43" 0.23 030 -0.71" 098" 0.94™
DTR 0.32 049" 078" 059 0.23 -0.69" 021 -0.44" 0.24 022 073" 096" 0.95™
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Table 4. Correlation coefficients between measured traits in coriander genotypes under intense stress conditions.

LN BNPP BD UNPP FUNPP  TFW FNPP FWPP  SCC  RWC CMS DTF  DTEOF DTR
BNPP 0.54

BD 046" 077"

UNPP 0.30 0.62” 061

FUNPP -0.32 0.13 0.35 0.62™

TFW -0.46" 0.27 -0.05 0.35 0.84™

FNPP 0.22 0.31 056"  0.64™ 0.90™ 0.59"™

FWPP -0.41 -0.17 0.05 0.51 0.87" 0.90™ 072"

scc 0.32 0.11 0.36 0.617 0.917 078" 090"  0.85™

RWC 0.22 0.13 0.40 0.59" 0.84™ 072" 0.84" 0.80™  0.87"

CMS 0.07 -0.21 -0.03 -0.26 -0.41 -0.31 030 -043" -025 -0.26

DTF 057" 058" 0.48" -0.04 -0.47" 08'2** 019  -0697  -049"  -0.41 0.19

DTEOF  0.63 0.53 0.40 -0.08 -0.58 0.86" 031 -0.74 05 048 019 097

DTR 0.46" 0.39 0.45" -0.06 -0.37 0 6'4** 016  -055"  -0.41 -0.31 037 088" 0.84™
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