A s g 5l [ Jgl 85l ool alr | (BLS @y (555U

o ol y ol o beoabion 9 (S igig 3 Oluoguas (5 9 (59 S ygsw! auwl pl

The Effect of Ascorbic Acid on some Physiological and Biochemical Characteristics
of Basil under Arsenic Toxicity
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Table 1: Physic-chemical properties of soil

o O o) b K 89 ool ey R 5 oS glan
S el Sand  Clay Silt Mn Zn Fe K P N ELERWN (- o ,
Soil texture 0 pH SEaP NE e SRS

(%) ppm Ec (dS/m)
e Fs 41 32 27 3.1 4.8 2.2 185 12 6.3 7.1 1.8

Sandy-loam
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Table 2: Analysis of variance for essential oil percentage, chlorophyll Index, chlorophyll Fluorescence, carotenoid and
carbohydrates in basil influenced by arsenic toxicity and ascorbic acid spraying

Slyoeng S Sei5)lS ol yold Jdg kS J25 )5 Lo bl a PRI RESS et ol
Carbohydrates Carotenoid Chlorophyll fluorescence Chlorophyll Index Essential. oil Percent df S.0.V.
0.005 10.16 0.15 12.88 0.06 2 )|-)g3.
Replication
0.22% 21.12% 0.06%* 7.70% 0.90%* 3 S|
Arsenic
0.28%* 5.08"* 0.007" 807" 0.22% 2 SetygSl sl
Ascorbic acid
0.02 0.29% 0.003" 0.77° 0.03% 6 iz i
Interaction
0.001 0.07 0.001 0.29 0.007 22 sl
Error
1.84 492 5.84 4.10 11.74 - L
Cv%

Wil go doy0 ) g 00,0 0 mhaw ;o I Jxe (50 Srepis o Say g ik g % NS
ns, * and ** represent not significant and significant difference over control at p<0.05 and p<0.01, respectively
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Table 3: Percent oil, chlorophyll Index, chlorophyll Fluorescence, Carotenoid and Carbohydrates influenced by arsenic
toxicity and affected by ascorbic acid spraying

£S5 9,5%0) Shaeg S p S L) adel S

(G5 09 #5259l (5 o3 e olosgld Jedo kS Jebg ls asls ol o s
Carbohydrates Carotenoid F(i hlorophyll Chlorophyll Index Percent oil Treatments
(ugr of glu / gr wet (mg g of fresh uorescence
weight) weight)
(SB Sk 50 0,5 o) S|
Arsenic (mg/kg of soil)

2.02d 7.71a 0.77a 14.36a 1.16a 0

2.22c 5.80b 0.64b 13.28b 0.82b 40

2.30b 4.79¢c 0.60bc 12.14c 0.63c 80

2.40a 4.26d 0.58c 12.87b 0.41d 120

(Y 50skee) S pSasl sl
ASA (mmol)

2.41a 4.99¢ 0.62b 13.26b 0.63c 0

2.17b 5.66b 0.66a 12.30c 0.73b 10

2.12c 6.29% 0.66a 13.93a 0.90a 20

Al s o e (SIS g3l wlal 5 oy B e j0 diies S e B> G glls JBlas aS slaSile B
Values followed by the same letter within the same columns do not differ significantly at p =1% according to DMRT
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Carotenoides= 100 (A470) - 3.27 (mg chl. a) - 104 (mg
chl. b)/227
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Table 4: Analysis of variance for Catalase, Peroxidase, GPX and APX in basil influenced by arsenic toxicity and
ascorbic acid spraying

&b 1 .
o SlaesTy, JoSLIE SlanSTy YIS @byl az o S aalio
ST GPX Peroxidase Catalase df S.O.V.
APX
S
0.000001 5.83E-9 0.00002 ™ 0.00001 2 s
Replication
0.00003** 1.28E-8" 0.00007** 0.00001"™ 3 S|
Arsenic
0.000001* 1.08E-8™ 0.00004" 0.00002" 2 gl o
Ascorbic acid
0.00000006" 6.75E-9"™ 0.000002™ 0.000002™ 6 Sl ” ‘
Interaction
LgUa}
0.0000003 7.04E-9 0.0000005 0.0000004 22
Error
11.46 6.33 13.11 22.22 - ot 2
CV%

Wil oo 2o 0 ) g oo, B mhaw jo o Jxe (60 Fxe pas oS Sy g ik g % NS
ns, * and ** represent not significant and significant difference over control at p<0.05 and p<0.01, respectively
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Table 5: Catalase, Peroxidase, GPX and APX in basil influenced by arsenic toxicity and ascorbic acid spraying

Pl s g Pl 7 >
bl J?“’ﬁ)j;“’.. ))‘M ‘r‘? » 5—43)&“) ,5”;[5

Pk 2 Jseg, ) e S e » J909,50%) . _ i _ .
s s (OeSon o5 e (OeSon oS ke s
oI oI Peroxidase (umol mg  Catalase (umol mg of Treatments
APX (umol mg* of GPX (umol mg* of of protein) protein)
protein) protein)
(S 0,550 50 0,5 ko) St
Arsenic (mg/kg of soil)
0.002d 0.0012a 0.002d 0.001c 0
0.004c 0.0013a 0.004c 0.002b 40
0.005b 0.0013a 0.006b 0.003b 80
0.007a 0.0013a 0.009a 0.004a 120
(Yo ko) SooysSl o]
ASA (mmol)
0.004b 0.0013a 0.007a 0.004a 0
0.004b 0.0013a 0.005b 0.002b 10
0.005a 0.0012a 0.003c 0.001c 20

Al s o e (SIS ygeil wlal o y0 B e 10 dies S e B> S5 gl JBlas 4 sla Sl B
Values followed by the same letter within the same columns do not differ significantly at p =1% according to DMRT
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Table 6: Interaction of arsenic and ascorbic acid on some traits in basil

Olyeeg S
ST e Sen) YU o <) el - S S|
- _ B 2 esS ee) Lo oy . -
2 J99,559) P s 2 6,5 S ols . , Seygsl 08 )
7 Gopes S 7
(eon 55 ke (s (5 039 Carotenoid  Chlorophyll  Percent Vsalee) (S 2 AS
Pero_>1<|dase (umol Caflase (umol Carbohydrates (mg gt of Index oil ASA Arsenic
mg of protein) mg of protein) (ugr of glu/ gr ~ fresh weight) (mmol) (ma/kg of soil)
wet weight)
0.004bcd 0.002b 2.06hi 7.48a 15.02a 0.91c 0 0
0.002cd 0.001b 2.01ij 7.78a 13.02cd 1.08b 10 0
0.001d 0.001b 2.00j 7.96a 15.05a 1.50a 20 0
0.005bcd 0.003b 2.41b 5.07cd 12.67cde  0.70de 0 40
0.003cd 0.002b 2.15fg 5.79bc 12.98cd 0.81cd 10 40
0.002cd 0.001b 2.10gh 6.53b 14.18ab 0.94bc 20 40
0.008b 0.004b 2.53a 3.94ef 12.11def  0.58ef 0 80
0.005bcd 0.002b 2.21de 4.64de 11.28f 0.63ef 10 80
0.004bcd 0.001b 2.16ef 5.81bc 13.04cd 0.68de 20 80
0.013a 0.008a 2.56a 3.48f 13.21c 0.34h 0 120
0.008b 0.003b 2.32¢ 4.43ef 11.92ef 0.41gh 10 120
0.006bc 0.002b 2.22d 4.88cde 13.49bc 0.49fg 20 120

Qb s o e (SIS ygesl wlal 5 o )0 B o ;o diied S ie By S sl Blas a5 ol Sl S
Values followed by the same letter within the same columns do not differ significantly at p =5% according to DMRT
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The Effect of Ascorbic Acid on some Physiological and Biochemical Characteristics of
Basil under Arsenic Toxicity

Yadollahi', P., Asgharipour™, M. R., Bagheri®, A., Kheiri* N. and Amiri®, A.
Abstract

In this study, the effect of spraying with different concentration of ascorbic acid (0, 10 and 20 mM) was examined in a
factorial randomized complete block design with three replications on the essential oils percentage, antioxidant
enzymes, phenolic compounds and their accumulation in plant tissues influenced by arsenic toxicity (0, 40, 80 and 120
mg arsenic kg of soil) with purpose to test whether ascorbic acid application was effective in countering the arsenic
toxicity. The experiment was conducted in 2012 at the Zabol University research greenhouse in Zabol, South Iran.
Results showed that arsenic pollution decreased essential oil percentage, chlorophyll index, carotenoids, chlorophyll
fluorescence; and increase catalase, carbohydrates, ascorbate peroxidase in plant tissues. Application of ascorbic acid
especially at concentration of 20 mM, protect plants against arsenic toxicity. Our observations indicated that ascorbic
acid spraying at lower concentration might be favorable to improve growth and defense ability against arsenic toxicity
in basil though field testing would be required to verify this.

Keywords: Heavy metals stress, Medicinal plant, Pot study, Spraying

1. M.Sc. of Agronomy, Young Researchers and Elite Club, Department of Agronomy and Plant Breeding, Shahrekord
Branch, Islamic Azad University, Shahrekord, Iran

2, 3 and 5. Associate Professor and M.Sc. Graduate, Respectively, Department of Agronomy and Plant Breeding,
Faculty of Agriculture, University of Zabol, Zabol, Iran

4. PhD Student, Department of Agronomy and Plant Breeding, Faculty of Agriculture, Islamic Azad University, Gorgan
Branch, Gorgan, Iran

*: Corresponding author Email address: m_asgharipour@uoz.ac.ir

YV


mailto:m_asgharipour@uoz.ac.ir

