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Effects of Monochamus alternatus Hope feeding and artificial damage on the

contents of several chemicals in needles of Pinus massoniana
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Abstract The concentrations of nutritional chemicals and secondary metabolites in new and old needles of
Pinus massoniana following attack by Monochamus alternatus Hope and artificial damage were assayed. The
results indicated that the levels of soluble sugars and rough polysaccharides in new and old needles fluctuated
after treatments but the concentrations in needles of P. massoniana fed by M. alternatus were less than
those in needles injured by artificial damage. Treatments of both ways caused the decrease of protein and the
increase of tannin and flavonoid in needles. The contents of protein decreaed at first after treatments of both
ways and began restoring to the control level 10 d after treatments. But the effects of feeding by M.
alternatus were stronger than the treatment of artificial damage. Feeding by M . alternatus influenced strongly
the content of tannin in new and old needles whereas artificial damage had no influence on the content of
tannin in old needles. After treatments by feeding and artificial damage the contents of flavonoid in new and
old needles were higher than that in the control but the effect of feeding damage was stronger. These results
suggested that the host P. massoniana had evolved special defense mechanism against the damage by M.
alternatus .

Key words Monochamus alternatus ~ Pinus massoniana  soluble saccharides rough polysaccharides

protein  tannin flavonoid

constitutive defenses induced

defenses

KSCX1-SW-13
1969 E-mail shuiging2000 @ 163 . com
Author for correspondence E-mail zhangzn @ ioz. ac. cn

Received 2006-06-26 Accepted  2006-09-28



96 Acta Entomologica Sinica 50

Mauricio et al. 1997 Jerry
et al. 2006
rapidly induced
resistance delayed induced
resistance
Peter et
al. 1995 1995 1997

Lambert et al. 1999
Maleck and Dietrid
1999 Maria et al. 2006
Baldwin et al. 1997
Kranthi et al. 2003
Shinogi et al. 2005
Fajardo et al. 1998 Anh-Thu et
al. 2004
Alan and Silvia 2001
et al. 2004 2005

Monochamus alternatus Hope

Vuorinen

Mamiya and Enda 1972
Togashi 1989
Pinus densiflora
P. thunbergii Togashi et al .
1989 20 80 260
60 Mamiya and Enda

1972

1997

2000

1.1

1.2

Foss

1.3

1.4

2.1

10 15

80°C 8 h

DU 800 Spectrophotometer

Beckman GC-6KR
Kjeltec 2100

Foss Digestor 2006

Beckman coulter

Beckman

99%

1980
1982
1999
2002 5

SPSS11.0

y =0.0340 + 0.0472x
0.9962

1 1
1361015



2 97

10 10 13
2000 10
6 5
10 P <0.05
—&— REBE M alternatus feeding
45 _D_)\%Jjﬁﬁ Artificial damage 100
A
85t
~E 40} o &
Bo ‘E"B 70E’
5 2
a3 s | &3
i £«
# o #S 55
&5 %8
=& 30 =g
40
25
0 1 3 6 10 15 e 7 3 3 10 15
422 /5 Bf 1F] Time after treatment (d) Ab3 5 Y 18] Time after treatment (d)
1 A B
Fig. 1  Effect of Monochamus alternaius feeding and artificial damage
on concentrations of soluble sugars in new A and old needles B
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Fig. 3 Effect of Monochamus alternaius feeding and artificial damage on concentrations
of crude proteins in new A and old needles B
2.4
3 10 15
6
1 1 3 15 P <0.05
—a— KRG M. alternatus feeding
251 A —o— AhBif Artificial damage 20 rB
= @
g g 16
.5 é .
b % 12
] ]
4 &t 4 f
+ +
H i
0 1 3 6 10 15 0 1 3 6 10 15
Ab3 5 B[R] Time after treatment (d) A3 j5 1§ 7] Time after treatment (d)
4 A B
Fig. 4 Effect of Monochamus alternatus feeding and artificial damage on concentrations
of tannin in new A and old needles B
2.5 <0.05
y =0.0590 + 0.1597 x 3
0.9979
5 ¢ 3
6 15
10 3 6
10 15 P 1997



99

-a- R4 M. alternatus feeding
Bra o A X545 Artificial damage

0r B

YW & Content of flavonoid (mg/g)

Wi & & Content of flavonoid (mg/g)

0 . s s s .
0 1 3 6 10 15 0 1 3 6 10 15
Ab3 5 B [A] Time after treatment (d) A3 j5 i R) Time after treatment (d)
5 A B
Fig. 5 Effect of Monochamus alternaius feeding and artificial damage on concentrations
of flavonoid in new A and old needles B
1997 Couty et al. 2001
10 Zangerl et
al. 1997 1996
1986
2003
References

Alan H Silvia D 2001. Induced emissions of apple fruit volatiles by the
codling moth  changing patterns with different time periods after
infestation and different larval instars. Phytochemistry 57 409 -416.

2003 Anh-Thu D Gary E Gary F 2004. Temporal effects on jasmonate induction

of anti-herbivore defense in Physalis angulata  seasonal and ontogenetic
gradients. Biochemical Systematics and Ecology 32 117 - 126.

Baldwin IT  Zhang ZP Diab N Ohnmeiss TE McCloud ES Lynds GY



100 Acta Entomologica Sinica 50

Schmelz EA 1997. Quantification correlations and manipulations of
woundrinduced changes in jasmonic acid and nicotine in Nicotiana
sylvestris . Planta 201 397 — 404.

Cai WC  Yuan HJ 1982. Chemical Analysis of Biological Substantial.
Beijing Science Press. 89 —92. 1982.

. 89-92

Couty A Vifia GDL Clark S] Kaiser . PhamDelegue MH Poppy GM
2001. Direct and indirect sublethal effects of Galanthus nivalis
agglutinin - GNA  on the development of a potato aphid parasitoid
Aphelinus abdominalis  Hymenoptera Aphelinidae . Journal of Insect
Physiology 47 553 -561.

Fajardo JE  McCollum TG McDonald RE  Mayer RT 1998. Differential
induction of proteins in orange flavedo by biologically based elicitors and
challenged by Penicillium digitatum Sacc. Biological Control 13 143
- 151.

GeF LiDM Qiu YX Wang GH 1997. Studies on the changes of some
chemicals in damaged pine needles and their effects on population

parameters of pine caterpillar. Acta Entomologica Sinica 40 4 337

—-342. 1997.
40 4 337-342
Guan ZH 1996. Introduction of Plant Medicine. Beijing China Agricultural
University Press. 1996.

Jerry M Laura EH Ronald DC Wayne BH Michael GB  2006. Profiling
Osbeck challenged by
herbivory from the xylem-feeding leathopper Homalodisca coagulata

transcriptional changes in Citrus sinensis L.

Say by ¢cDNA macroarray analysis. Plant Science 170 1 068 —
1 080.

Kang L. 1995. The chemical defenses of plants to phytophagous insects.

Chinese Bulletin of Botany 12 4 22 -27. 1995.
124 22-27

Kranthi S Kranthi KR Wanjari RR 2003. Influence of semilooper damage
on cotton host-plant resistance to Helicoverpa armigera Hub. . Plant
Science 164 157 - 163.

Lambert KN Ferrie B] Nombela G Brenner ED  Williamson VM 1999.
Identification of genes whose transcripts accumulate rapidly in tomato
after root-knot nematode infection. Physiological and Molecular Plant
Pathology 55 341 -348.

LiuXP Ge F Chen CP Wang GH Li ZY 2003. Progress in induced

resistance of pines. Scientia Silvae Sinicae 39 5 119 -128.
2003.
395 119-128

Lou YG Cheng JA 1997. Induced plant resistance to phytophagous insects.
Acta Entomologica Sinica 40 3 320 - 330.
1997. . 40 3 320-330
Maleck K Dietrid RA 1999. Defence on multiple fronts how do plants
cope with diverse enemies Trends Plant Science 4 215-219.
Mamiya Y Enda N 1972. Transmission of Bursaphelenchus lignicolus
Aphelenchoididae
Coleoptera  Cerambycidae . Nematologica 18 159 —162.
Maria JL. Matthew PA Bruce DA 2006. Effects of fire and mechanical

Nematoda by  Monochamus  alternatus

wounding on Pinus resinosa resin defenses  beetle attacks and
pathogens. Forest Ecology and Management 225 349 —358.

Mauricio R Rausher MD  Burdick DS 1997. Variation in the defence
strategies of plant are resistance or tolerance mutually exclusive
Ecology 78 1301-1311.

Nanjing Agricultural College 1980. Agricultural Chemical Analysis of Soil.
Beijing China Agriculture Press. 247 — 249. 1980.

. 247 -249

Peter LLJ  Frederick MS  Timothy DP  1995. Environment and ontogeny
modify loblolly pine response to induced acute water deficits and bark
beetle attack. Forest Ecology and Management 73 97— 110.

Qin Q) Gao XW 2005. Plant defense responses induced by insect
herbivory. Acta Entomologica Sinica 48 1 125 — 134.

2005. . 48
1 125-134

Shinogi T Hamanishi Y Otsu Y Wang YQ Nonomura T Matsuda Y
Toyoda H Narusaka Y Tosa Y Mayama S 2005. Role of induced
resistance in interactions of Epilachna vigintioctopunctata with host and
non-host plant species. Plant Science 168 1477 —1 485.

Shu CQ Dong XM Yang GD Wu HY 1999. Analysis of tannin content of

gallnuts on Chinese pistache  Pistacia chinensis Bunge . Journal of

Huazhong Agricultural University 18 2 184 — 187.
1999.
182 184-187

Togashi K 1989. Factors affecting the number of Bursaphelenchus xylophilus
Nematoda  Aphelenchoididae  carried by newly emerged adults of

Monochamus  alternatus Coleoptera  Cerambycidae Applied
Entomology and Zoology 24 4 379 —386.

Vuorinen T Reddy GVP  Nerg AM  Holopainen JK 2004. Monoterpene
and herbivore-induced emissions from cabbage plants grown at elevated
atmospheric CO, concentration. Atmospheric Environment 38 675 —
682.

Wang Y Li ZY Ge F 2000. Lag-change of chemical components in
needles of injured pine  Pinus massoniana . Acta Entomologica Sinica
43 3 291-296. 2000.

433 291-296

Xiang ZB  Ren SG  Shi YS Tang CH 2002. Absorptiophotometric
determination of total flavones in stems and leaves of buckwheat.
Physical Testing and Chemical Analysis  Part B Chemical Analysis
38 9 436-437. 2002.

38 9 436
- 437

Zangerl AR Amtz AM  Berenbaum MR 1997. Physiological price of an
induced chemical defense — photosynthesis respiration  biosynthesis
and growth. Oecologia 109 433 —441.

Zhou ZY Su XL Zhang ZS 1986. Relationship between tree nutrition and
insect pests the effect on resistance to insects after nitrogen fertilizer
application to Pinus tabulaeformis . Acta Entomologica Sinica 29 3
283 —-290. 1986.

—_— . 29 3 283-290





