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The effect of exogenous salicylic acid on alleviating cadmium toxicity in tomato plants

WANG Xiao—hong, GUO Jun—kang’, JIA Hong—lei, LI Yan—ping, LU Xin, REN Qian

(School of Environmental Science and Engineering, Shaanxi University of Science & Technology, Xi’an 710021, China)

Abstract: This study investigated the effect of exogenous salicylic acid (SA) on tomato plants’ resistance to cadmium (Cd) stress under
greenhouse hydroponic conditions, and evaluated tomato plant growth, Cd accumulation, root reactive oxygen species, and antioxidant en-
zyme system after exposing tomatoes to Cd after pretreatment with SA. The results showed that the inhibition of Cd on tomato growth was ag-
gravated with increased Cd concentrations. However, pretreatment with 100 pmol + ™' SA significantly attenuated the toxicity of Cd on to-
mato plants. Following SA pretreatment, the plant height and root length of the tomato plants exposed to 5 mg+ L™ Cd increased by 10.2%
and 14.2%, respectively, and the dry weight of the roots, stems, and leaves increased by 40%, 27.2%, and 24%, respectively (P<0.05).
Meanwhile, SA significantly reduced the content of malondialdehyde (MDA ) and increased the activity of antioxidant enzymes of the tomato
plants exposed to Cd. In addition, after SA pretreatment, the Cd accumulation in tomato shoots decreased by between 24.4% to 58.3%, and
by between 50.5% to 75.5% in the roots (P<0.05). This study shows that 100 pmol+L™" SA pretreatment can significantly alleviate the tox-
icity of Cd stress and reduce the Cd accumulation in tomato plants.
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Figure 1 Root length of tomato seedlings under different treatments
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Figure 6 Antioxidant enzyme activity and malondialdehyde content in tomato root under different treatments

Jy ARURSE CdWhiE B TS T HOEETH L A Cd
Ab PR B (R BN, S R A T S R R

Al 100 pwmol - L' SA WAL B 5 |, 75 i AR A i
SOD .POD \APX \GR [P 4B 2. 25 T &5 , ih b CAT i
PEW TR HAR R CAT B35 PR 0 8 5 Ik SA Fikh
FRAT DA 25 45 5 AN R R B Cd bl T T AU Ak e 1
P, SA+Cd A B4 () SOD . POD , APX I GR i V£ 4B 2.
H TR CdAbHEA

FANAE1.3.5 mg- L'CA L BER , F A iy

MDA & 43 BB AN T 51.3% .62.2% .73.1% , i 1 43
BN T 55.4% .68.8% .83.3%. SA FiAL B , Cd i
BN, B H ) MDA F kb T 24.6%~40.8% , HR
s T 30.9%~44.4% .,

3 g
3.1 SAX CdiMBE T&HEMkKS RKFNEW=E =

SA M — PR R, 3 i AT LA R AR 4
M AR T B 55 B 2 X A 4 1 s



20194F 12 A TN 5 AN KA TR 22 A R 2 i B 3 A 9 2711
28007 . 6001 } a .
_ 2400 b b + "fﬁ 5001 _:;:_ e
'?p —E— ES ;g c ¢
= 2000 S 400f ER 4
3 1600F ¢ & e
& ¢ S 300
K 1200 d §
= 200f
& 800f e 1%3
= I
400+ =g 1001
0 0 =
¥ 8 t 8 & 8 &8 8 ¥ 8 5 8 8 8 8 8
s = s s s 7 7 P
+ + + + + +
S S 3 S S 8
A FH Treatments A B Treatments
35007 (. a 7007 a
+ =18}
_ 3000 b 5 600" b
o0 —I 2
= 2500 ] d = s00f .
= = ¢
2 2000F e e £ 4000
= e} d
5 1500 { & 300f e
~ = e
& 1000 & 200f
)
500 E 100}
® 0
‘"% g5 8¢5 gt s Z 25 235 8 3 ¢
7 7 7 = b 7 s 7
X & & X & “
(&) (&) (&) o (&) @]
S FE Treatments Kb FH Treatments
30001 a 200+ a
E - F I
"s0 25001 boob —II)— - 160k b
2 -t . ! b
& 2000f ¢ o e o
< £
& d 2 120f c
15001 = d
5 = = sof d d
= 000t g .
& 500t 40r
0 0 =
¥ 8 3 8 8 8 8 8 ¥ 8 3 8 8 8 8 8
= = = = = = = =
ol 4 4 4 vl % 4 4
S G 8 S G 8
Kb P Treatments Kb B Treatments

7 ARLETEMMHASABEEEIR_BEE

Figure 7 Antioxidant enzyme activity and malondialdehyde content in tomato leaf under different treatments
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