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Table 1: Soil physical and chemical properties in greenhouse and the water analysis reports in In Dastgerd Research
station (Isfahan)

S Olho s Soil properties Amounts ol et Olo st Water Report Amounts
oS cylas ECx103 1.21 DS/m S cglan EC 0.46 DS/m
gl S 4ol PH of Paste 7.7 A S PH 7.4
Xl Total N 0.17% ol S HCOs 1.4 Meg/l
S sS Organic Carbon 1.67% RNty crr 1.2 Meg/l
sdigd il TNV 39.5% S s 5042 1.6 Meg/I
il a8 P(ava) 26.3 Mglkg gy sl § e S.Anions 4.2 Meq/l
ol b6l K (ava.) 300 Mg/kg IS Ca 3.4 Meq/l
e Cu (ava.) 0.58 Mg/kg prRw Na 0.7 Meq/l
S Zn (ava.) 6.2 Mg/kg [ERPRILE e S.Cations 4.1 Meq/I
Jree Mn (ava.) 7.42 Mglkg Jsboe FOkl IS TDS 240 mg/l
oal Fe (ava.) 0.88 Mg/kg JS s hardness 175 mg/l
o Sand 56%
Sl Silt 31%
o Clay 13%
S e, Texture Sandy loam
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.al., 2007
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Table 2: Sequence of primers used in selective amplification in AFLP method

@3,

SR
Primer names

;)Lﬁj S5
Primer sequences

10

11

12

EAC/MCAA

EAC/MCAT

EAC/MCTG

ECC//IMCTA

ECC/MCAT

ECC/MCTG

ECG/MCTC

EAGG/MCAT

ECG/MCAT

EACG/MCTC

EACG/MCAT

EAGG/MCAT

E: 5-ACC TGC GTA CCA ATT CAC-3'

M: 5

-CTG GAG TCC TGA GTA ACA A-¥

E: 5-ACC TGC GTA CCA ATT CAC-3'
M: 5-CTC GAG TCC TGA GTAACAT-3
E: 5-ACC TGC GTA CCA ATT CAC-3'
M: 5-CTA GAG TCC TGA GTA ACT G-3'
E: 5-ACC TGC GTA CCA ATT CCC-3'

M: 5°

E:5

M: 5°

E:5’

M: 5’

E:5’

M: 5°
E:5’
M: 5°

E:5’

M: 5
E:5’
M: 5
E:5’
M: 5"
E:5’
M: 5

-CTT GAG TCC TGA GTA ACT A-3°
-CGC TGC GTACCA ATT CCC-3’
-CTG GAG TCC TGA GTAACAT-3°
-CGC TGC GTACCA ATT CCC-3°
-CTC GAG TCC TGA GTA ACT G-3°
-CGC TGC GTACCA ATT CCG-3°
-CTA GAG TCC TGA GTA ACT C-3°
-CGC TGC GTACCA ATT CAG G-3°
-CTT GAG TCC TGA GTA ACT A-3°
-ATC TGC GTA CCA ATT CCG-3°
-CTG GAG TCC TGAGTAACAT-3’
-ATC TGC GTA CCA ATT CACG-3’
-CTC GAG TCC TGA GTA ACT C-3°
-ATC TGC GTA CCA ATT CACG-3’
-CTA GAG TCC TGAGTA ACT A-3°
-ATC TGC GTA CCA ATT CAGG-3’
-CTT GAG TCC TGA GTAACAT-3’

Mse | Sl =M ,EcoR | Slu=E

E=EcoR | marker and M=Mse | marker
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Table 3: Comparison of mean biochemical traits in basil genotypes under water stress and planting density
ol o 035 s N S5 S > AS] 5 5 oSl ds ) a Jay NS b s, ks
Drought Landrace density CAT POD SOD Essential oil Chl. a Chl. b
cm? pumol.mY/FW (%) mg/g FW
60% FC ol 50x30 0.57 efg 0.41 b-f 0.49 b-g 2.124d 1.35d-j 0.695 e-k
Afghan 50x10 0.43j-n 0.31 d-i 0.37 d-i 3.38a 111k 0.283 grs
P 50x30 0.42 j-n 0.30 d-i 0.36 d-i 1.34p 1.32 e-k 0.335n-s
Ghaemieh 50x10 0.75 bc 0.54 ab 0.65 ab 2.22j 1.15 jk 0.148 s
ol sl 50%30 0.61 de 0.44 bed 0.53 bed 2.61h 1.43 a-g 0.620 g-m
Ghahjavarestan 50x10 0.61 de 0.44 bed 0.52 b-e 2.21j 1.37 ¢+ 0.450 k-r
RIES 50x30 0.46 h-m 0.33 d-i 0.40 c-i 1.821 1.41b-h 0.806 d-g
Ardestan 50x10 0.48 g-1 0.34 c-i 0.41 c-i 3.56 e 1.20 h-k 0.228rs
Sl 50x30 0.51 f-j 0.36 c-h 0.44 c-h 1.63 mn 1.37 c-j 0.784 d-h
Mobarakeh 50x10 0.46 h-m 0.49 d-i 0.39 c-i 3.21f 1.37 ¢ 0.385 m-s
Sl 50%30 0.68 cd 0.49 abc 0.58 abc 1.22q 1.47 a-g 0.419 I-r
Mahyar 50x10 0.61 de 0.43 bed 0.52 b-e 1.66 m 1.50 a-g 0.240rs
80% FC ol 50x30 0.38 mno 0.27 e-i 0.33 e-i 1.871 1.30 g-k 0.906 cde
Afghan 50x10 0.38 mno 0.27 e-i 0.32 f-i 2.73¢c 1.17 ijk 0.423 I-r
4l 50x30 0.59 def 0.42 b-e 0.50 b-f 1.821 1.54 a-f 0.660 f-I
Ghaemieh 50x10 0.36 nop 0.26 f-i 0.31f-i 0.90 rst 1.36 d-j 0.307 p-s
RSP 50x30 0.85a 0.61a 0.73a 0.76 u 154 a-e 1.363 a
Ghahjavarestan 50x10 0.40 Imn 0.28 d-i 0.34 d-i 3.10f 1.39 c-i 0.456 k-r
ol 50x30 0.54 e-h 0.39 b-g 0.46 b-g 0.86 stu 149 ag 0.884 c-f
Ardestan 50x10 0.53 e-i 0.38 c-g 0.46 b-g 0.76 g 1.32 e-k 0.490 j-q
4S5k 50x30 0.35 nop 0.25 ghi 0.30 ghi 1.52 no 1.58 abc 0.954 bcd
Mobarakeh 50x10 0.44 i-n 0.32 d-i 0.38 d-i 2461 1.46 a-g 0.595 g-m
Sl 50x30 0.53 e-i 0.38 c-g 0.45 c-h 0.04y 1.55 a-d 0.668 e-k
Mahyar 50x10 0.38 mno 0.27 e-i 0.33 e-i 0.98r 1.41 a-h 0.273 grs
100% FC ol 50x30 0.35 nop 0.25 ghi 0.30 ghi 2.09 k 1.44 a-g 1.055 be
Afghan 50x10 0.27p 0.20i 0.23i 2.90b 147 a-g 0.744 d-i
43l 50x30 0.42 j-n 0.30 d-i 0.36 d-i 0.22 x 1.50 a-g 0.564 g-n
Ghaemieh 50x%10 0.30 op 0.21 hi 0.26 hi 0.96 rs 142 ag 0.315 0-s
Ol sl 50x30 0.41 k-n 0.30 d-i 0.35 d-i 1.22q 1.47 a-g 0.797 d-h
Ghahjavarestan 50x%10 0.84 ab 0.60 a 0.72a 0.82tu 1.49 ag 0.723 d-j
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& o 035 S SRl w5 sy 28] s bl ao s a g S b s, k8
Drought Landrace density CAT POD SOD Essential oil Chl. a Chl.b
cm? pumol.mY/FW (%) mg/g FW

olws )| 50x30 0.49 g-l 0.35c-i 0.42 c-i 0.18 x 1.61 ab 1.359a

Ardestan 50x10 0.37 mno 0.27 e-i 0.32 f-i 1460 1.32 f-k 0.552 h-o

S5l 50x30 0.49 g-l 0.35c-i 0.42 c-i 0.80tu 164a 1.176 ab

Mobarakeh 50x10 0.56 efg 0.40 b-g 0.48 b-g 1.99 k 150 a-g 0.647 f-I

St 50x30 0.51 f-j 0.36 c-h 0.44 c-h 0.46 w 1.53 a-f 0.538i-p

Mahyar 50x10 0.50 f-k 0.36 c-h 0.43 c-h 0.61v 1.45a-g 0.401 m-r

Xl ) Lol s Sl o) 0 Jlas cl:... 23 ol gme ol J5las Q‘,A)’T ool alie Gy > b st a Lg\.moefdkﬁ
Means of columns followed by similar letters have no significant differences at 5% probability by LSD test

20515 5 25 lie 35 wis (oS5 el 2 e ol 53 Guilad G55 ao s 5 aberdsn Slio (Ske anylie ¥ Jsas

Sy sloes 5 IS Sile ol

Table 4: Comparison of mean of essential oil and biochemical traits of basil between water stress and density levels
and their interaction averaged over genotypes

sl o NG oSy 36 po 308 5 a b, IS b Js, s ol o

Drought CAT POD SOD Chl. a Chl.b essential oil

stress pmol.m/FW umol.mY/FW pmol.m/FW mg/g FW mg/g FW (%)

60% FC 0.54 a 041a 0.46 a 1.33b 0.45b 2.29a

80% FC 0.44b 0.31b 0.38b 145a 0.63a 151 ab

100% FC 0.43b 0.31b 0.37b 149a 0.71a 1.07b

oS! density

50x10 045a 0.34a 0.39a 1.36b 0.43Db 19%a

50x%30 0.48 a 0.35a 0.42a 149a 0.77 a 1.30b

ol o S5

Drought Density

stress (cm?)

60% FC 50x10 0.53 a 043 a 0.46 a 127¢c 0.29¢ 2.64a
5030 0.54a 0.39 ab 0.47 a 1.39b 0.61 ab 1.94 ab

80% FC 50x10 042a 0.30b 0.36a 1.37 bc 0.42 be 1.87 ab
50x30 0.47 a 0.33ab 0.40a 153a 0.85a 1.15b

100% FC 50x10 042 a 0.30b 0.36 a 1.44 ab 0.56b 1.31ab
50%30 045a 0.32 ab 0.38a 153 a 0.86 a 0.83b

A b gl gae Sl o0 0 Jleas CL“ 23,1 gme ol J8las Q)A)'T ol alan Gy > b s p h;u@i;\,,.
Means of columns followed by similar letters have no significant differences at 5% probability by LSD test.
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Table 5- Means of AFLP primer’s markers

Sl sl shass slaws Sl el S S5 S S s S S35 2 oy e
e Pl sk T e T & o5l sl s e s saalie IS Coax &5 2l S el Ced

Primer Dominant Recessive Effective Nei Shannon Expected Observed Total Gene Gene Fis Fst
allele allele allele Index Index heterozygosity heterozygosity heterozygosity Differential Flow Index Index
1 0.442 0.301 0.486 0.270 0.396 0.077 0.092 0.269 0.513 0.179  -0.158 0.442
2 0.354 0.390 0.420 0.248 0.372 0.062 0.075 0.248 0.556 0.132  -0.159 0.558
3 0.351 0.325 0.376 0.217 0.326 0.061 0.074 0.217 0.511 0.180 -0.158 0.535
4 0.326 0.417 0.480 0.277 0.410 0.064 0.077 0.277 0.570 0.115  -0.158 0.572
5 0.406 0.346 0.410 0.236 0.347 0.062 0.077 0.236 0.538 0.153  -0.163 0.545
6 0.392 0.352 0.454 0.265 0.396 0.080 0.097 0.265 0.517 0.173  -0.159 0.518
7 0.383 0.361 0.428 0.254 0.379 0.085 0.103 0.254 0.491 0.199 -0.161 0.494
8 0.422 0.322 0.393 0.227 0.341 0.069 0.084 0.226 0.499 0.196 -0.156 0.516
9 0.361 0.383 0.405 0.239 0.356 0.065 0.079 0.238 0.528 0.161 -0.154 0.539
10 0.387 0.357 0.423 0.247 0.371 0.085 0.103 0.248 0.476 0.240 -0.158 0.490
11 0.541 0.202 0.228 0.148 0.243 0.031 0.037 0.147 0.532 0.162 -0.158 0.587
12 0.483 0.261 0.468 0.258 0.373 0.066 0.080 0.258 0.540 0.150 -0.160 0.552
Mean 0.410 0.335 0.414 0.240 0.359 0.067 0.082 0.240 0.523 0.170  -0.158 0.537
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Abstract

The success of plant breeders depends on the genetic diversity amount in plants and their wild
relatives. Awareness of genetic distance and similarity makes it possible to organize hereditary reserves,
effective sampling of genotypes, and better use of diversity. This research was carried out to study the
genetic diversity of six basil populations (Ocimum basilicum L.) and to evaluate their biochemical
response to low irrigation and two densities in the greenhouse of the Agricultural and Natural Resources
Research Center, Isfahan, Iran using a factorial experiment based on completely randomized design with
three replications. Basil populations as Afghan (green), Ghaemieh (violet), Qahjavaristan (green),
Ardestan (green), Mobarakeh (green), and Mahyar (violet)) were sown in two densities of 6.6 and 20
plants/m2 in row distance at 50 cm with plant distance of 30 cm (equal to 6.6 plants/m2) and 10 cm
(equal to 20 plants/m2). Drip irrigation was performed using evaporation pan in the form of three
treatments of 60, 80 and 100% of field capacity (FC). In addition, 12 pairs of AFLP primers were used
to study genetic diversity. According to the results obtained in all the irrigation conditions, the Afghan
population showed the highest percentage of essential oil. Among the populations, the highest amounts
of catalase, peroxidase, and superoxide dismutase were belonged to the Qahjavaristan with the values of
0.62, 0.44 and 0.53 pumol.m-1/FW, respectively. The highest amounts of chlorophyll a and b (1.49 and
0.76 mg/g FW) were belonged to the Mobarakeh. Regarding dehydration stress, it was found that the
application of 80 and 60%FC led to an increase of 4% and 19% of catalase, 6% and 22% of peroxidase
and 5% and 20% of superoxide dismutase, respectively. In general, the Afghan population showed the
highest stress-tolerance level. Based on the analysis of AFLP results, each primer produced an average
of 10.51 polymorphism bands, and primer 11 had the highest band production among the primers. Based
on the genetic similarity matrix, the highest genetic similarity between Mobarakeh and Ardestan
populations was at the rate of 0.99. The lowest genetic similarity (0.71) was related to Ardestan and
Mahyar populations. Totally, populations with the least genetic similarity (Ardestan and Mahyar) could
be used as parents in breeding programs, which leads to progeny with higher genetic diversity. The
Afghan population can also be considered as parent in stress-resistant breeding programs.

Keywords: Essential oil, stress, genetic diversity, second metabolite.



