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Effects of pests on non-structural substance contents and enzyme
activities in leaves of Machilus pauhoi and Phoebe bournei
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(Institute of Geography, Fujian Normal University/Fujian Provincial Key
Laboratory for Plant Eco-Physiology, Fuzhou 350007, China)

Abstract: [Objective] Damages in subtropical regions of China caused by forest pests have been intensified
due to environmental changes such as global warming. It is of great importance to study the relationship
between leaf physiological traits and pest infestation grade. [Method] The relationships of main physiological
traits, including non-structural substance contents and enzyme activities, and pest infestation grade on healthy
leaves of Machilus pauhoi and Phoebe bournei artificial mixed forest were studied by typical plot survey.

[Result] Pest damage caused significant increase in the relative water contents of healthy leaves of affected

individuals, while did not have significant effect on leaf dry matter content. The soluble sugar contents of
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healthy leaves of M. pauhoi and P. bournei were the lowest in trees with moderate pest damage. The soluble
protein content decreased in M. pauhoi healthy leaves with the increase of pest infestation grade. The soluble
protein content of healthy leaves of P. bournei was the highest with slight pest damage. Total amino acid
contents of healthy leaves of P. bournei and M. pauhoi were the highest with moderate pest damage and slight
pest damage respectively. The ratios of soluble protein conents to soluble sugar contents reached the maximum
in trees with moderate pest damage for both species, but the lowest values appeared in different pest levels for
two species. The ratio of soluble protein content to soluble sugar content in leaves of P. bournei was
significantly different between slight pest and moderate pest infestation grade. The peroxidase (POD) activities
of healthy leaves of two species generally decreased first and then increased with the increase of pest infestation
grade. The superoxide dismutase (SOD) activities were the highest under moderate pest infestation grade and the
lowest under severe pest infestation grade, yet the differences among different pest infestation grade were not
significant. [ Conclusion] Two tree species have different response in non-structural substance contents to the
same infestation grade of pest, while they have the same response in enzyme activities to the same infestation
grade of pest. The damaged leaves and healthy leaves of two species have mutual compensation and self-
regulation, and both species have self-healing ability and defense mechanism. The research results can provide a

theoretical basis for further exploring the response mechanism of plant leaves to pests under future

environmental changes and carrying out research on pest control techniques for artificial forest.
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M R R AR S R G AN, 7EH
RN K B R LT HOE B Rk R
Mo R VRN A I R R R AR, A )
XA G R I P R 4 B, AEAE ) % TR PR
e R . HRF V2 F AR A
PEDu B AN JE 3, B2 B/ AR R B vl g
BEARAEA P BTG NLNE, SEm R AR AR AN AR AR AL T
e, JF HLBEE SR A2 4k, XA R AT Be
DRI, T 90 52 T R PR Pt A ox R AR IR, R SR SR
JEAE Y B F BT A TAE . ARAE AN PR A0 de 3 fa
B> R S BAT LR L

SEE PR R RFAE AR AL S T R
Yt Fr BRI R R D B A AR K, SR R B %
FHR I G 5K A PR Y AR B AR
AR e PED 2R, I WA 4036 B A S5 AR AL I
AAF S ATVEVERE AT AR R R 2 S
S A R ) E LA 5T, S BRAE A R B A4 LR
DU LR X S0 TR IR I 3 NS, S5 A0
MIpiPE s UI OG . 32 R0, AWM AT Vb
ARG TEY S B R A e AR, — ORI,
VA TERE AR & & (w) B I A 5 52

S, PO R R N I LRSS R V) T AT B
T RE R, Oy Y RN EE,
NTHIEANRE RARIEE, 2 eEE, &5
JR 5B IR A R, T R A A A R R
SERNENBEEYHRENNE S EHREE, it
MFM B R AE KRR 7 5%, SEEY S RER

FHE R R KRR BeAh, i AR Z R
A B G R S AL W) B AL B (Superoxide dismutase,
SOD). i AWM (Peroxidase, POD), ‘B4 ME ik
TEPIRE D DAL, CECR B s 5 00 T o A A
A B AU RO7 T R EREEAERTY, A H
B 70 2 BR H S5 65 AR A 7 A AL ) ) T R HL A B A
R, TR A 0 A 7T 52 T R AR BRI () D RE A
RS ARGV IS B RS I AR AL, R E
AN HUE (R RO FE o (H E RS T RUE R AR A
A FRVEAR BT, [ P A 22 B R T B T R0
B RN, AN B ) B S R R B
il S 43 HLERMY, AN [RIAE 49 5 52 o 3 e AR B s B
22 ST, H 2 LA AR LI e i AT
YR, KT 2 H KA R 0 A R AR B ST
5 aUHERE RO R DR 3 5 B
ot AR B T LA D L

UTERR Machilus pauhoi F[H & Phoebe bournei
B ERERMEY), 23R BRI 0 H gk i i IR oA
B, FHE 2 U E s T e SR EE R, IR 4E
MY T REZHIEESH, Ty RESHEZ, 25
FECAH ST B OV, HENE ORI AR N AR, (3
2 ATRAE AL R AL R, 3X 2 AR T
WA I T A FEFREE R R, H USSR Orhaga
achatina NF . KL, AXHF5ELL S AR [E
o 52 AR R AR BRI R AR SRR, A0 52 U R
Wi (4] 0 1 A 5 o) e LR P £k B T v AR 5 A 1 )
Jo 2 B S B MR S R R AE S O TR B G



90 g A LR 22243 (http://xuebao.scau.edu.cn/zr)

540 5

A PRI B2 R A0 RRE I Xk U3 AR ) SRR AR
AW B S 2 DM ERIT: AR RFEH MR
SRR A Bt B0 A 4 4 P i I 1 T A
FEZE 5 X0 22 AR AL QA 5 [ i ) 2 15 B
—EE . DU DY 4R R R ORI B AL AL T A Y A
Xof 2R AR AL A N TP U BT 9 45 i )
PR B AT R % e S SR (BB AR IR 5 RS S %5

1 MR57EE

1.1 it

B UL T AR A BT A B (26°47'18"N,
117°48'53"E), HIAMIG 1L H R I AL, 42 260 m.
B ZEAY y rp E FR s T 2 S f, R R T,
HHE 7SR s b P3SN 18.9 °C, b H P
SN 7.9 °C, AH PR EN 28.1 C; %
KEZIN 1600~1 900 mm, FXHEEE 80%; 4T
FEIIN 305 d, HERES 400 1 740.7 he
1.2 WHR#ME

T 2016 £ 7 A 4 HE 8 H (R, KAMHE
FEZIN 80%), 1E 5 4 AE AU 6 A 5 [ A V6 58 WK PN 15
B 3/~ 400 m*(20 m x 20 m) FIAETT, BE5 AT IRTE
2, RAT L) 101, EMREE 2 m x 2 me WEFET A
AR A I AR L B v R A S5 A I B R, (Al SR
HERFRERE . MR H R A T AR o B 3 S T AR
e, 45 AR MO T O TR R A R Rl Oy A AETY,
HBHRI N 3 AN RFEEY, NRE EY 2 Emm
TR SHTH AR B 10%~30%)- B (K4 52 35 T A
TR 31%~60%) FIEE FE (R 4052 35 1 T AR
A AR 61% A _E). 78 3 NEASHEE TR, B
AWK 32 ) BFE R R, 5 &R 2 HE A
I, HL A EAR 2 T S 25y v A =2 () B As) v T [ A o

FERETT A AL b, 5 &R N BIE i S
] A, AN [ b5 S O IR 3 bR K/ R SR I RE PR
Xof oA B AT BORE o BUREJE M RIS AR AT, I
7 Bl SR I % 3T o A T T BRAROARAN [B] et J2 i A2 2
PR 22 7, AW 70 G0 — e U sl wh i 1 2 AR AR
BEATHURE, BERR 10 A FEmE, K 35 0 i 2 1y, —
W FH T 0058 it MR AE AR, 55—t Tl e RS A
PEPI R & B S EEE T . 2 DR R LR EUREA 54 fk
(2 BEFl=3 FEARX3 FEFEL <3 F£77) K 540 it
J o 3 HUIR) 52 55 ) A P A A R AT 24 49 i)
N T A3 EHE). 6.96(F EHLZE) Ml 6.86 cm
(L HE), 2 E AU FEA I HAEME S 58 3.76
(g ) 3.23(FH FE L) A1 3.80 em(FE & HLH).
1.3 $BWRNESE

FIFHHRE BN 0.000 1 1) L F R FRR I A 6 ol

5, BTN K S, 72 5 C BB IAEL TR
B 12 h J5 FECH, F WK ARR G IR 2 - SR THIK
75 FRHRPREAT I P MO AN fo & K i BT 105 °C
FERZAT 15 min, FFFH 75 C JMLAEHET 48 h B1E)T
&, EAM TR AR T AR i E
A R 53 B0 R K T
w(TFIR) = my +my »
w(K) = (mge —m=) + (myy —m=) X 100%,

A, mp M TR, g me N 5 kg
myg N LR I B kg

Py AT R B R T M 2R A & 2 £, SOD
A1 POD ¥ 4 73 ) 4 A AR 2 BL 2 2 . (892 2 4k
W Wi 80 DY MR S B R By ik e , T 2
P Joi 5 7y U FH 23 6 6 FETHE I 5E .
1.4 HEAE

s 283t Microsoft Excel 2016 % {4 &7 . 4b 2
J&i, AT SPSS 20.0 HA v i 8 KL 3R 5 22 70 A v A
IFi) B 55 2 R ) TR 5 I A 52 TR ARLPR fR R e R Y
FEMRIEAR I 2 5 S AT 007, TR Excel
LGRS I

2 ERS7H

2.1 ARIAEFLEMNHAEMEKERTYRR

ETH

HH 2 1 n] A, G 5 [ e 52 T R kA R
FRARS 5 7K B (w) T8 35 B R B B el B S ) () A7 A1 B
EIES, 2 AP R I P A AR R AR
FKE L TR UFE AR (P <0.05), HH, @l
AERAAEXT = 7.07%, AR 7 H 6.92%; {64 ]
17 52 5 R AR R I 1 1) T 400 5 R R o B % 2
SEGR ) ()L 73 Sl g B P > T P = v B, A% P R >
W, S AR AE 3 HH BLAE B S, (S g R 2 S
HAEE (K 1),
22 AEHEFZHHHIEESHEYIRSE

H1# 2 AT LA Y, 2 ASRR g B F 3R 45 44 1
VIR & S AN TR B S R R AN R . A AN (]
FHIE AT 5 PR o A B R BN P B R, R
R R, (H R = (A BTN R @A el s
P B 0 20 B T S R v T B [ A
R PE B 0 SR B B I e v, PR R
I A, 7 HUE R SO T, (H R A
SN ) ZE B AN B . BRI T R R R
I ORI B S R S v U R R
FIERR I R BN ST S R U,
FHREEREMEFALE.

1 R, A AR5 o) A7 P 4G B vy Hp T v



ER Wiaa i, S5 ST O AL A R R I =l M PR S5 B s 1 (X 2 91
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Table 1 Relative water contents and dry matter contents of healthy leaves of Machilus pauhoi and Phoebe bournei under
different pest infestation grades

H LR Pest infestation grade

"t Ji 845 Leaf index FIF# Tree species %1 Slight A B Moderate T Severe
w(ZK)/% WAER Machilus pauhoi 79.78 +£5.41b 82.83 + 3.38ab 85.42 +4.94a
Relative water content [E i Phoebe bournei 76.51 +£6.11b 78.27+5.33b 81.03 + 4.34a
w(TH)/(g kg ") WIAERE Machilus pauhoi 0.36+0.03a 0.35+0.03a 0.38 + 0.06a
Dry matter content [E) 4/ Phoebe bournei 0.49 + 0.03a 0.46 + 0.04a 0.48 +0.03a

DFOP SR A B AT IR, BATHERE A B TR TR —#A, RF & F SR A /£0.05K-F0 2% £ 7
1)The data is mean =+ standard error, different lowercase letters indicate significant differences at 0.05 level among different pest
infestation grades in the same tree species
*2 TRIEBEFRUEMARREERM IEEQEYRS EMEENL "

Table 2 Contents of non-structural substances contents and enzyme activities of healthy leaves of Machilus pauhoi and
Phoebe bournei under different pest infestation grades

HFELEY Pest infestation grade

Iy $8 4% Leaf index P Ff Tree species K1 Slight 1% Moderate T Severo
w(r EPERE (ng-g ™) WI1ER Machilus pauhoi 3.12+0.35a 2.75+0.56a 3.20+0.54a
Soluble sugar content [ ¥ Phoebe bournei 5.53 +2.06a 3.17 £ 0.54b 5.40 £ 0.25a
wOR R IER)/(10° mg-g™)  WWAERE Machilus pauhoi 2.59+0.67a 2.01+0.23a 2.46 +0.16a
Total amino acid content [E| ¥ Phoebe bournei 5.05+0.27a 5.14+0.83a 4.04+0.25a
w(rI¥PEEE )/(mg-g ™) WITeRE Machilus pauhoi 0.23 £0.04a 0.22£0.03a 0.20 £ 0.00a
Soluble protein content [ ¥4 Phoebe bournei 0.35+0.11a 0.27£0.07a 0.34+0.14a
SODEM:/(10° U-g™) W1 Machilus pauhoi 2.22+1.6la 2.23+0.82a 220+021a
SOD activity i) 4§ Phoebe bournei 1.38+0.87a 2.08 +0.81a 1.04 +0.45a
PODFEME/(10° U-g™) WA Machilus pauhoi 441+ 1.06a 238 +0.48b 2.96 +0.51b
POD activity [E) 4/ Phoebe bournei 9.36 +2.45a 8.18+1.92a 9.17 £ 1.09a

1) AP 248 ) B AT AR, FATRAER B B FH AT R — AR B &k FF R0 £0.05KF £ 7 2%
1)The data is mean =+ standard error, different lowercase letters in the same row of data indicate significant differences at 0.05

level among different pest infestation grades in the same tree species

120 A: @78 Machilus pauhoi

a

10 B: [#@4# Phoebe bourneia

ab

10

w (AT B A)/w (FTIETERE)
Soluble protein content/Soluble sugar content
[*)}

w (AT A)/w (AT TR
Soluble protein content/Soluble sugar content

R Tz HT e Tz HE
Slight Moderate Severe Slight Moderate Severe

REEY HEEY

Pest infestation grade Pest infestation grade
B /NG FREROR AN U 4 2% 2 TIAFAE 0.05 7K T I 25 2 57
Different lowercase letters indicate significant differences at 0.05 level among different pest levels
1 FEAEFETOEHRSRMEERN PRt ERMTAMEERE S BattE
Fig.1 The ratios of soluble protein content to soluble sugar content in healthy leaves of Machilus pauhoi and Phoebe
bournei under different pest infestation grades
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