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Occurrence of plaster disease in Phellodendron chinense and
physiological response under different stand conditions

LI Shujiang, ZENG Yanling, FANG Xinmei, CUI Yuting, HE Qiangian, ZHU Tianhui
(College of Forestry, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: [Objective] To study the correlation between stand factors, physiological indexes of resistance and
occurrence degree of plaster disease in Phellodendron chinense. [ Method] Incidence and disease index of
plaster disease were investigated by field survey. Moisture content was represented by bark swelling degree.
Protein contents were determined by the Coomassie brilliant blue (G250) method. Enzyme activities were
determined by measuring the inhibition of photochemical reduction of nitroblue tetrazolium. MDA content was
measured by thiobarbituric acid colorimetric assay. [Result] The disease index was higher for P. chinense
with older tree age. The disease incidence was higher in shady slope compared with sunny slope. The P.
chinense forest with single-species composition was more susceptible to disease. After affected with plaster
disease, the moisture content of P. chinense bark largely reduced. The relative bark swelling degree had highly
significant negative correlation with disease incidence and disease index. The defense enzyme activities of
healthy P. chinense bark in three sample plots were higher than those of diseased bark. Superoxide dismutase
(SOD) activity fluctuated greatly, and peroxidase (POD) and phenylalaninammo nialyase (PAL) activities
showed significant downward trends for diseased P. chinense. The activities of three enzymes had significant

or highly significant negative correlation with disease index. The soluble protein and MDA contents of
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diseased P. chinense bark significantly increased in the most serious period of disease occurrence.

[ Conclusion] Tree age, terrain, species composition had significant influence on occurrence of plaster disease

in P. chinense. The bark water content, defensive enzyme activities and MDA content are significantly affected

by this disease.

Key words: Phellodendron chinense; plaster disease; stand factor; resistance physiology; disease incidence;

disease index
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Tab.1 Investigated information of sample plots

Bt #4/m WS /4 i P 1w /) PR (o E/%)
1 1260 8 0.8+0.1 RR35 13+1 FHI(50)~ FLFR(30). JEAN20)
2 1260 2 0.7+0.1 BH 3 141 FHI(30)s AL (40). JEFN30)
3 1420 10 0.8+0.1 T 4+1 FAI(100)

1)# 44 Phellodendron chinense. #:A¥ Cortex eucommiae. /3#*Magnolia officinalis
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Fig. 1 Dynamic changes of incidence and disease index of
plaster disease in Phellodendron chinense
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Tab.2 Correlations between stand factors and disease incidence, disease index

R A CEGE
Hos EVEES bRt iR 2= EVEES PR iR 2 P
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e -0.701* 0.025 0.027 —0.698* 0.091 0.038
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Fig.2 Dynamic changes of relative swelling in Phellodendron
chinense bark
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Tab.3 Correlation between physiological index and disease incidence, disease index

P o —
EVEES RS P EVEES 7y bRt iR 22 P
FEXS I B2 —0.961%* 0.101 0.007 —0.971%* 0.088 0.003
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POD 4 —0.892%* 0.094 0.002 —0.885%* 0.081 0.004
PALE M —0.925%* 0.080 0.001 —0.923%* 0.095 0.000
[Pty 0.626* 0.082 0.017 0.654* 0.090 0.033
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Fig. 3 Dynamic change of soluble protein content

12 ¢
~10}
o0
2 8
5
“Q 6F-
[a) L
o 4
wn
2.
06 A NS EENTRECERNVRN BN
PRGN TP NP IR
NN NSNS Qbé\a% R
H3H
20 5 WAL S0 IR FEL 1. 24 3; SRk RoR i FE M, LR RoR
IR A

El4 SOD EMTSEW
Fig. 4 Dynamic change of SOD activity

\ b RN RN 6 & N &

N RN N

& Qb‘ Q" Qb NN Q°° F PR
HH

2L g OB AN NFORREID 1, 2, 35 LR RN, AR
R A

E 5 POD lﬁ |‘$Ejjn_. X{’t
Fig. 5 Dynamic change of POD activity

PAL y& ML £ (] 6) B, 3 /MR i e
AR B & AN E] S PAL W& VR T ROE R R, H
3—11 H PAL iEtE4ERefae, S H LHEZ R X
R B2 PAL v VERB I (8] 2 R RS, 3 ANMFERLZE

AN . FHRPES TS RS POD — &, PAL i& 1k
55 90 2R 1 R BN AR L35 U C (3R 3).

201
=
: D e e o e
n L5 e R
= N — 4 — o gea=do
= 1~ 1 \j\
v 1.0
—
S
R RN, SRS
NS '\w N7 W AN NN YWD
&K FEEFEE SN
9

OL 4 W 2 5% o0 AR BRI 1. 24 35 SRER BRI, RN
Ry |

6 PAL EMEIEEN
Fig. 6 Dynamic change of PAL activity

224 H"_B:AF MDA SEAIEZ (B 7) 8
N, A FE S5 B A R AR AL A AR L, 3—7 H
MDA & EHAK, 7—8 A R 2RI K, 8 HﬁPﬁdz
9 HWIERIEEAE . LUE R TM, BOwi 2 MDA
K NI R, 3 AN EEHLBOR A 2 MDA & &1
N TR) A5 v T B B o AH OGS AT (3R 3) R,
MDA & &5 Kk mE. i G TR HUE W3 B AR, s
T BE ™ EL R B AD A B2 MDA [ & &= 5 5

0

5 O A b%%\b%%‘a

N W W AN D NS NN

NN N\ Q‘° FEF Y
SE:4]

7 ATBEIENTEN
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