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Effect of methyl salicylate on tannin content and the activity of

five insect-related enzyme in Hosta ensata

DENG Yanan', YAN Junxin', YANG Huiying"?, XU Lingxin'
(1. The College of Landscape, Northeast Forestry University, Harbin 150040, Heilongjiang, China;
2. The South Lake Park of Changchun City, Changchun 130000, Jilin, China)

Abstract; Plant-induced resistance research provides a new idea for the environmentally friendly control of Hos-
ta ensata. Previous studies showed that methyl salicylate could induce plant resistance. In this experiment, dif-
ferent concentrations of methyl salicylate were sprayed to study its effects on the tannin content and insect-re-
lated enzyme activity in H. ensata. The results showed that 0.01, 0.1, 1, and 1.5 mmol * L™ methyl salicy-
late caused the phenylalanine ammonia lyase (PAL), polyphenol oxidase (PPO), peroxidase (POD), superox-
ide dismutase (SOD), and catalase (CAT) activities, as well as the tannin content in the leaves of H. ensata
significantly increased. Additionally, 2 mmol « L' MeSA has a significant effect on the PPO, POD, SOD,
CAT activities, as well as the tannin content. When the concentrations were 1.5, 1.0, 1.0, 1.0, 1.5, and 2.
0 mmol « L™, the activities of PAL, PPO, POD, SOD, and CAT, as well as the tannin content, reached their
highest values at 5, 3, 3, 3, 5, and 57 days a total of 1.89, 2. 04, 1.59, 1.77, 1. 90 and 2. 47 times. respec-
tively. The difference was significant compared to the control (P<C0. 05). The above results showed that spra-

ying methyl salicylate increased the damage resistance and adaptability of H. ensata so as to resist the pests,
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but this effect is concentration-dependent and short-lasting.

Keywords: plant growth regulator ; induced defense; resistance; pest control; crop protection; secondary bio-

mass; physiological
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R , (salicylic acid, SA)

(Frankliniella ocidentalis)
[4]

’ b o

(Gossypium hirsutum)

(Aphis gosspii) ,
:5] o ’
[6]
; (methyl salicylate, Me-
SA), , SA
, [2.69]
SA (Phaseolus vul-
gari)H | (Oryza rufipogon)- | (Popu-
lus Simonii X Populus Pyramibalis)™* | (Avena
nuda )™, (Musaacuminata coll )" (Triti-
cum aestivum )™ | (Zea mays)™ (7]
Ll (POD) .
(SOD) (CAD)
[1e-20] | (PPO)
e (PAL)
s PAL
[2223]
(Hosta ensata) ,
(Agriolimax agrestis)

E-mail: yanjunxin@163. com

[24] s
MeSA )
, MeSA
1
1.1 MeSA
( )
) ., 7
[2] . [4] . [5] . [23]
(245231 MeSA (=
99 % ,Sigma-Aldrich)
0.01,0.1,1.0,1.5.2. 0 mmol « L' o
MeSA 1.3.5.7,10.15
s 3 o
1.2
1.2.1 FD ™/, 0.
5g., 50mL . 60°C )
40 mL 80 C . 80T
20 min, 3 250 mL., 1 mL
; 70 mL .5 mL F-D 10 mLL
Na, CO, . 100 mL, , 30 min
680 nm .
mg g o
1.2.2 (PAL) o
0.5g, 5 mL J0.1¢g
(PVPP) ,
10 000 g 10 min, .
0.1 mL, 0.02 mol « L' L~ 1
mL 0.1 mol+ L' (pH=38.8)2 mL,
290 nm ,
30 C 30 min, 290 nm
. 30 min 0.01
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1 .3 o 1.3
1.2.3 (PPO) e 0. SPSS 19.0
5g, 0.05 mol « L' (pH=5.5) , ,
.4 000 r » min"' 15 min, LSD
o 0.1mL, 1.5mLO0.1
mol « L' .1.4 mL .37 C
10 min, ( ),420 2.1 MeSA
nm o 3 . MeSA
1.2.4 (POD) C D, 0.01 mmol « L™' MeSA
B 0.5 g , 1.3.7 (P<C0.05),
0.05 mmol » L' (pH=5.5) 3 , 1.15 5,10,15
,4°C 4000remin' 10 min, (P>0.05); 0.1 mmol « L' MeSA
. 0.1 mL, H, O, 1.7.10,15
1.0 mL, 2.9 mL, 470 nm 2 (P<C0.05), 10 s 1.27
min . 3 o 3.9 (P>0.05);
1.2.5 (SOD) 1.0 mmol + L' MeSA 1.3.5
(NBT) Fo2sl, POD, (P<<C0.05), 5 ,
0.05 mL,0. 05 mol « L' 1.38 7.10.15 (P>0.
(pH=7.8)1.5 mL,EDTA-NA, NBT 05); 1.5.2.0 mmol « L' MeSA
Met N 0. 03 mL, 0. 25 15 (P<0.05), 5
mL, 4 000 Ix 2.44.2.47
) ( 2.2 MeSA PAL
), 560 nm . 3 . 0.01 mmol « L' MeSA
1.2.6 (CAD 3.7 (P<0.05C 2, 3
feel 0.5 g, 0.2 mol « L7* 1.18
(pH=7.8) ,4 000 (P>0.05); 0.1.1.0.1.5 mmol « L™" MeSA
r » min~* 15 min . 1.3.5.7 (P<C0.
0.2 mL, 1.5 mL, 1.0 mL,25 05, 5 1.62,1.67.1.
C , 0.3 mL H;0,, , 89 10,15 (P>0.05; 2.0
240 nm . 3 . mmol + L' MeSA 15
1 MeSA

Table 1 Effect on tannin content of Hosta ensata induced by MeSA

mg * g
1 3 5 7 10 15
Concentrations/
- The 1st day The 3rd day The 5th day The 7th day The 10th day The 15th day
(mmol « L")

Control 0.2940. 03¢ 0.34740.02¢ 0.32740.03c 0.2740.03c 0.3340.01c 0.3140.02¢
0.01 0.33£0.01b 0.3940.03b 0.3140.02¢ 0.3440.02b 0.3140.02¢ 0.33740.01bc
0.1 0.3440.02b 0.35%+0. 03bc 0.33%0.01c 0.35+0.03b 0.4240.03a 0.3540.03ab

1.0 0.3440.02b 0.3940.02b 0.4440.01b 0.3140. 03bc 0.3520.03bc 0.3140.01c

1.5 0.43740.01a 0.6240.05a 0.7840.06a 0.76740. 04a 0.3940. 03ab 0.36740.01a

2.0 0.4140.02a 0.64=£0. 04a 0.79%£0.03a 0.6440.03b 0.39+0.02ab 0.3640.01a

(P<<0.05),

Different lowercase letters in the same column indicate significant difference between different treatment concentr ations at the 0. 05 level; similarly

for the following tables.
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2 MeSA PAL
Table 2 Effect on PAL activity of Hosta ensata induced by MeSA
U« (g*min) !
Concentrations/ : ’ ° ! 10 o
(mmol » L) The 1st day The 3rd day The 5th day The 7th day The 10th day The 15th day
Control 17.7840. 69c¢ 18.5640.51c 18.0040. 67¢ 16.8940. 12¢ 17.5640. 84a 17.1140.51a
0.01 17.6741.00c 21.89+0.69b 18.8940.51c¢ 20.89+0.51b 19.00=+0.67a 17.8940. 19a
0.1 23.89+1.02b 22.33+£0.67b 29.22+0.51b 20.89+0.51b 19.00=1. 00a 18.1140. 69a
1.0 26.8940. 84a 26.33+0. 33a 30.1140. 69b 27.1140. 69a 18.2240.51a 17.33+0. 83a
1.5 27.2240.51a 26.56+0. 84a 34.0041.00a 28.0040. 33a 18.00=+0.67a 17.11£0. 84a
2.0 17.8941.07c  19.1140.69¢c  19.0040.33c  17.4440.84c  17.8940.69a  17.44+0.51a
(P>>0.05), 3 (P <<
2.3 MeSA PPO 0.05), 1.29
0.01 mmol « L' MeSA (P>0.05); 0.1 mmol « L' MeSA
3.5.7 (P<<0.05C 3), 3.5.7.10 (P<C0.05),
, 1.88 1.10.15 3 1.55 1.15
(P>0.05); 0.1 mmol+ L' Me (P>0.05); 1. 0 mmol « L7!
SA 3.5.7,10 MeSA 1.3.5.7.10
(P<C0.05), 3 1.46 (P<C0.05), 3 1. 59
1.15 (P>0.05); 1.0 s 15 (P>>0.05);
mmol + L™' MeSA 3.5.10 1.5 mmol + L' MeSA 1.3.7
(P<C0.05), 3 (P<C0.05), 3
2.04 1.7.15 (P> 1.32 , 5,10,15 (P>0.
0.05); 1.5 mmol « L™ MeSA 05); 2.0 mmol « L™" MeSA
3.7 (P<C0.05), 3 (P<C0.05), 1.06
, 1.36 (P>0.05),
(P>0.05); 2.0 mmol « L' MeSA 2.5 MeSA SOD
7 (P<C0.05), MeSA SOD
1.19 ., (P>0.05), C 5, 0.01 mmol « L' MeSA
2.4 MeSA POD 3.9.7 (P
MeSA POD 0.05), 3 1.37
« 4, 0. 01 mmol « L™" MeSA 10,15 (P>0.05); 0.1
3 MeSA PPO
Table 3 Effect on PPO activity of Hosta ensata induced by MeSA
U« (g* min) '
Concentrations/ ! ¥ ° ! 10 15
(mmol « L) The 1st day The 3rd day The 5th day The 7th day The 10th day The 15th day
Control 95.0045. 00a 83.33+5.77d 86.67+2.89¢c 86.67+7. 64c 83.33+2.89b 85.00%5. 00a
0.01 98.3342. 89 156.67+7.64b 155. 0045, 00a 143.33%7. 64a 90.00£5.00b 86.67+2.89%a
0.1 96.67+2. 89a 121.6742. 89¢ 116.67+7.64b 101.67+£5.77b 98.3342.89%a 90. 0045, 00a
1.0 90. 00%5. 00a 170. 0045, 00a 113.33+7.64b 90. 005, 00c 100. 00%5. 00a 81.67+7.64a
1.5 91.6747. 64a 113.3347. 64c 95.00%£5. 00c 106.67£5.77b 90.00%£5.00b 86.67+7.64a
2.0 93.33+5.77a 86.67+2.89d 90.00+5. 00c 103.33+2.89b 85.00+5.00b 85.00+5. 00a
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4 MeSA POD
Table 4 Effect on POD activity of Hosta ensata induced by MeSA
U+ (ge* min) !
Concentrations/ : ’ ° ! 10 o
(mmol » L) The 1st day The 3rd day The 5th day The 7th day The 10th day The 15th day
0(Control) 36.53+1. 14b 37.67+£0.70c 38.07+£0.81c 36.40+%1.51c 36.13+1.33¢ 36.20+£0.72a
0.01 37.53+1.21b 48.73=+0.61b 39.53+0.90c 38.00+1. 31hbc 36.93+0. 70c 36.07+1.22a
0.1 38.60+1.11b 58.33%£0. 74a 43.537%2.50b 42.4720.70a 38.93+0.99ab 36.27+0.61a
1.0 45.33=+1. 36a 59.73+0. 95a 46.67+1.03a 42.73740.95a 39.13+0. 70a 35.47+1.92a
1.5 38.80+1.40b 49.73=+0.70b 39.87+0.50¢ 38.93+1.17b 37.53+0. 50bc 35.20+0. 72a
2.0 37.80+1.78b 37.80+1.78¢ 38.67+0. 64c 38.5340.61b 37.3040.61c 35.47+1. 14a
5 MeSA SOD
Table 5 Effect on SOD activity of Hosta ensata induced by MeSA
U.g!
Concentrations/ ! ¥ ° ! 10 1o
(mmol » L) The 1st day The 3rd day The 5th day The 7th day The 10th day The 15th day
0(Control) 70.39+0. 71c 77.22+2.93c 82.33+4,26d 86.74=+5. 21c 72.03+2.59b 73.37+3.85a
0.01 71.80=+1. 34c 106.10+0. 90b 104. 38+2. 81c 102.30+3. 88b 76.3941.37b 74.75+2.54a
0.1 81.31+0.61b 131.75+4.47a 117.15+3. 28b 107.28+2.12b 75.32+2.63b 74,8743, 48a
1.0 92.2342. 30a 136.57+1.40a 136.15+1.61a 120.69+3.71a 85.7942.96a 72.74%1.93a
1.5 91.3440. 96a 131.40+3.17a 130.65+2. 61a 108.08+1.92b 84.7941.80a 72.2940.93a
2.0 71.84+1.31c 110.97+3.99b  103.2346. 34c 102.7342.37b 85.09+3.07a 74.25+4.61a
mmol + L™' MeSA 1.3.5.7 1.15 (P>>0.05),
(P<C0.05), 3 s 2.6 MeSA CAT
1.71 N 10,15 (P>0.05); 0.01 mmol » L™" MeSA
1.0.1. 5 mmol « L™!' MeSA 3.9.7 (P<<0.05C 6), 3
1.3.5.7.10 (P<C0.05), 3 , 1. 25 s 1.10,15
, 1.77,1.70 15 (P>0.05); 0.1 mmol «+ L™ MeSA
(P>0.05); 2.0 mmol « L' 3.9.7 (P<<C0.05), )
MeSA 3.5.7.10 s 1. 61 s 1,10.,15
(P<<C0.05), 3 s 1.44 (P>0.05); 1.1.5 mmol « L7'MeSA
6 MeSA CAT
Table 6 Effect on CAT activity of Hosta ensata induced by MeSA
U+ (ge* min) '
Concentrations/ : ’ ’ ! 10 o
(mmol « L) The 1st day The 3rd day The 5th day The 7th day The 10th day The 15th day
0(Control) 53.00%+2. 29¢ 54.56+1.55d 54,0042, 09d 55.11%1. 44c 53.83%1.76a 52.5040. 83a
0.01 55. 78+ 1. 64c 68.44+2. 20c 61.61+1. 84c 62.28+0.79b 53.67+0. 76a 54,06+1. 25a
0.1 55.724£0. 86¢ 71.2841.55¢ 86.83+1.26b 78.44+1.68a 52.00+1.53a 52.89+1.49%a
1.0 72.50+1.61b 75.78+2.25b 88.44+0.67b 78.44+0. 84a 51.89+1.71a 54.28+1.73a
1.5 88.50+£0. 60a 88.78+1.75a 102.33+1.69%a 80.17+1.09a 54.33%0. 60a 53.89+1.67a
2.0 54.89+1. 08¢ 56.1140. 86d 63.11+1.27¢ 63.0041.09b 53.0640. 75a 54.2240.75a
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1.3.5.7 (P<< ,
0.05), 5 s 1. 64.1. 90 ,
, 10, 15 (P>0.05); 2 . CAT H, O, )
mmol + L' MeSA 5.7 H,O,,
(P<C0.05), 5 , SOD  POD )
1.17 . (P>0.05), SOD
H, O, CAT,
3 CAT . H, O,
, SOD L
, , ,MeSA CAT
PAL.PPO,POD ol » Me- , 1.5 mmol « L' MeSA
SA (Populus simonii X P. pyramid- CAT , 5 s
alis*Opera 82777) PAL.PPO.POD s 7d,
SA PAL.PPO . L3 (Malus pumila)
Ls-20] , MeJ] A CAT . CAT
PAL.PPO.POD , MeSA
) . SA , 7 CAT
R (Rosa rugosa ‘ Plena’) PAL, .
PPO.POD , SA )
1.0,1.5.1.0 mmol « L' ,PAL.PPO.POD . Lesh
3.3.5 , 9.7, (Cucumis sativus) ,SA
7 B, . MeSA 1.5.1.0.1.0 )
mmol + L™' ,PAL,PPO.POD 5.3.3 ; L
, 7.10,10 5 MeSA
Lo , 2.0 mmol « "' MeSA
) . , 5 ,
; 15 d. o
SA . s [5] R .
H, O, H,0O,,H,0, MeSA .
SOD
(a1l | , 2.5X 107°
mol « L™' MeSA SOD 36 h MeSA
021.2.0 mmol « L' SA , MeSA
(Oryza sativa) SOD ,
, 3 2l ,  MeSA 1.0 mmol « L™' MeSA  PPO,POD,SOD
SOD ,1.5 mmol « L' MeSA  PAL.CAT
) 1.0 mmol « L' MeSA  SOD , 2.0 mmol « L' MeSA
) 3 , 10 . MeSA
d, ,
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