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@y 2 271.9™ 0.94"¢ 7.73™ 0.46™ 0.09™ 0.08" 0.23"
Lead nitrate(A)
Slgsuladsie 5 106 0.90m 427" 078" 0.10% 038  1.63"
Methyl jasmonate(B)
Cligixlisle dko 43 g 2.14° 503" 026" 005 0.15™ 1.78™
AXB
i 18 8.69 0.71 1.23 0.14 0.05 0.06 1.11
Error
s tad 12.62 7.82 1277 1100 1154 1221  12.07

CV (%)




WA e O al> o2l pole ,o ame (gla i WYY

Table 2. Continued alol.Y Jgus
alold " F 039 @ ol e
o c;&aLz.n [ >y o) QJ‘Q ai [S31] )“"AQ)*“ @‘9‘“ ,eLM‘
o - Internod <l o elail - Root ) ) Lead of
Ol it 2slio o5 e Aerial part Aerial part  fresh Rootdry Lead of aerial
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ns, * and **: Non- significant and significant at 5% and 1% probability levels, respectively
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.l . - s letter(s) are not significantly different at 5% probability
Slgomlzte 05 5 oy G5 gobe Gl level using LSD Test.
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Table 4. Mean comparison of lead stress and methyl foliar application on studied traits of basil cultivar of Keshkeni

luvelou
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Lead Methyl length Number of Arial part Arial part Root fresh Root dry
nitrate jasmonate branches fresh weight dry weight weight weight
(mg/kg) (mM) (cm) (g/plant)
0 13.33® 10.33¢ 36.70¢ 12.04° 3.76* 0.63*
0 0.5 12.9420 14.332 45.31% 14.24* 2.67% 0.46°
1 11.33¢ 13.00% 29.07¢f 10.46% 2.88b¢ 0.48°
0 12.55%%¢ 13.00% 29.52¢f 11.65% 3.17% 0.58%
200 0.5 12.558%0¢ 14.11# 48.76* 14.05* 2.80b 0.64*
1 13.55° 13.11%® 25.77° 10.03¢ 2.47b% 0.47¢
0 12.83% 12.00 38.00¢ 12.36° 2.520 0.49
400 0.5 11.88¢< 11.00¢ 41.74b 12.15° 2.37¢ 0.52b
1 12.00° 11.66" 31.69° 10.56% 3.02% 0.58%
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jasmonate ry matter leaves Membrane production TQH
percentage stability index
(mg/kg) (mM) (%) (g 20 g DW™) (%) (cc/pot) (TQH)
0 32.78% 0.62° 89.46%4 22.82° 0.043¢
0 0.5 36.23%¢ 0.69% 91.28* 29.98* 0.033¢
1 39.39* 0.792 91.91* 22.96° 0.019¢
0 29.80¢ 0.48¢ 87.81¢¢ 16.43 3.05°
200 0.5 33.34%d 0.65° 90.28*¢ 25.18%® 0.08¢
1 39.04% 0.70% 90.73% 16.77% 0.048¢
28.83¢ 0.46° 83.80° 16.33¢ 6.44*
400 0.5 31.44 0.59% 87.44¢ 21.24% 0.22°¢
1 32.53% 0.67% 88.380 16.51%¢ 0.051°¢

5,5 5,0 gime M LSD (yge3T bl 3 0030 0 (5,lel Jlotior] lans j0 il g > b (slopSiloo g ,0 j0
Means in each column, followed by at least one similar letter(s) are not significantly different at 5% probability level using

LSD Test.
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Table 5. Mean comparison of simple effect of methyl
jasmonate on leaf length and stem diameter of basil
Keshkeni luvelou cultivar

Oligouwls Joko Spdeb alw ylad
Methyl jasmonate  Leaf length Stem diameter
(mM) (cm) (mm)
0 478 2910
05 4320 2,510
! 4.23b 2,610

I LS)L"‘ JLo.';.>l C.]a..u BN d.gLi).o a_§5)> b 6Lmu.~i:L.a Oy 0%
5505 g ls e BSILSD a0l ulusl p ao o
Means in each column, followed by at least one similar letter

(s) are not significantly different at 5% probability level
using LSD Test.
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Fig. 1. Interaction of methyl jasmonate and lead nitrate on the amount of lead in the aerial parts (a) and root (b) of basil
Keshkeni luvelou cultivar.
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Fig. 2. The trend of accumulation of lead in the aerial parts (A) and root (B) of basil plant with increasing lead levels in
soil.



VAR lie; MY b el pole jo e sla i

VWE

G (] 50 axdland ygo Wlhe (Siwood il ps polio .0 Jouo

Table 5. Correlation coefficients of studied traits in this research

olae 1 2 3 4 5 6 7 8 9
Traits
1 1
2 0.47 1
3 0.56 0.38 1
4 0.58 0.50 0.90™" 1
5 0.52 0.43 091™ 0.97" 1
6 0.46 0.03 -0.15 0.14 0.03 1
7 0.16 -0.19 0.68" 0.60 0.62 -0.20 1
8 0.51 0.18 0.22 0.28 0.11 0.54 0.22 1
9 0.07 0.17 0.24 0.29 0.17 0.27 0.11 0.72" 1
10 0.29 0.32 0.39 0.34 0.23 0.20 -0.02 0.64 0.89™
11 0.64 0.37 0.70" 0.80™ 0.66 0.47 0.46 0.71" 0.61
12 0.65 0.26 0.72" 0.75" 0.69" 0.25 0.62 0.35 0.01
13 -0.70 0.14 -0.42 -0.41 -0.43 -0.48 -0.26 -0.14 0.18
14 -0.69 -0.23 -0.54 -0.56 -0.58 -0.35 -0.03 0.05 0.12
15 0.69" 0.25 0.48 0.63 0.60 0.42 0.42 0.18 -0.29
16 0.60 -0.04 0.39 0.57 0.56 0.59 048 0.27 -0.18
17 0.78" 0.21 0.60 0.70" 0.69" 0.53 0.31 0.21 -0.06
18 0.73" 0.37 0.49 0.62 0.49 0.66 0.17 0.81™ 0.68"
19 -0.39 0.11 -0.34 -0.54 -0.52 -0.66 -0.26 -0.11 -0.05

Table 5. Continued

wlol . Jgus

wlao
10 11 12 13 14 15 16 17 18

Traits

10 1

11 0.65 1

12 0.06 0.67" 1

13 0.01 -0.41 -0.63 1

14 -0.16 -0.43 -0.58 0.84™ 1

15 -0.26 0.47 0.87* -0.70" -0.61 1

16 -0.18 0.50 0.77" -0.79™ -0.59 091" 1

17 0.08 0.62 0.81" -0.89™ -0.89™ 0.86™ 0.87" 1

18 0.74" 0.90™ 0.48 -0.45 -0.45 0.36 0.49 0.59 1

19 -0.06 -0.55 -0.58 0.76" 0.76" 0.64 -0.81" -0.84™ -0.49

Al 5 55 -8 0,%ikis alols <A wo,F Sl -V el Jhd -8 WS 5ye -0 Sy Jsb -F oo ,b asli ol - Yealiw Jsb -V gy glis o)

(S oale wuoyd =V plail Gy i =V F cain ) O e WY Ay ) S 55 VY cla 5059 (e plail Sas e plse

Srdeylas VA uill adg VA Lae gyl asls VY Ol sgime -V F
1. Plant height, 2. Inflorescence length, 3. Number of branches, 4. v Leaf length, 5. Leaf width, 6. Steam diameter, 7. Number
ofnodes, 8. Internode length, 9. Aerial part fresh weight, 10. Aerial part dry weight, 11. Root fresh weight, 12. Root dry weight,
13. Lead of root, 14. Lead of aerial parts, 15. Dry matte percentage, 16. Water content of leaves, 17. Membrane stability index,

18. Essential oil production, 19. (TQH)
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Abstract

Lead as a heavy metal and permanent chemical contaminant threat the health of environment and alive
creatures through different artificial and natural sources. In order to investigate the effect of methyl
jasmonate and lead stress on growth characteristics, the adsorption and accumulation of lead and
hazardous index in basil, a pot factorial experiment was carried out based on completely randomized
design in research greenhouse of Ferdowsi University of Mashhad. The treatments consisted of three
levels of lead nitrate (0, 200 and 400 mg/kg soil), and methyl jasmonate spraying in three concentrations
(0, 0.5 and 1 mM). The mean comparison of data represented the reduction in all the studied
morphological traits and increasing the amount of lead in the leave and root of the plant and hazardous
index with increasing lead stress levels and spraying with methyl jasmonate could partly improve some
of these traits. So that spraying with 1 mM methyl jasmonate cause to increase 6.01% inflorescence
length and cause to decrease lead amount of the eave 96.56, 79.31 and 99.20%, respectively and
hazardous index, however, at 0.5 mM methyl jasmonate cause to increase the number of branches and
aerial fresh weight, 27.66 and 9.84%, respectively. Therefore, it seems that application of methyl
jasmnate on stress conditions could improve partly the traits and so in some cases 1 mM methyl
jasmonate concentration cause to decrease some morphological traits. Therefore, application of 0.5 mM
methyl jasmonate on lead stress is recommendable.

Keyword: Dry weight of aerial parts, Fresh weight of aerial parts, Growth regulator, Hazardous index,
Lead toxicity.
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