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Interrelation between Chreonoma atritarsis Pic. and the nutrient
content and secondary metabolites of the host plant Camellia oleifera
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Abstract [Objectives] To determine the correlation between the occurrence of Chreonoma atritarsis and the nutrient and
secondary metabolite content of its host plant, the oil tree, Camellia oleifera. [Methods] The five-point method was used to
investigate C. atritarsis damage to young and adult oil trees. The water content and the total soluble sugar, reducing sugar,
soluble protein, and the main secondary metabolites; i.e. total phenols, condensed tannins and flavonoids, among branches of
different ages were quantified by oven drying, anthronecolorimetry, the 3,5-dinitrosaliculic acid method (DNS colorimetry),

and staining with Coomassie brilliant blue G250. The correlation between the amount of damage and the content of each
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substance was then analysed statistically. [Results] Forest survey results indicate that most C. atritarsis damage to young oil
tea trees was on branches at a height of <50 cm and a diameter of >1 cm, especially those with a diameter of 1-2 cm. In adult
trees, branches at a height of > 50 cm and a diameter of >1cm sustained more damage, especially those with a diameter of >2
cm. The results of laboratory studies revealed that the most abundant nutrient and secondary metabolite contents of oil tea trees
were, in descending order; soluble total sugar, reducing sugar, total phenols, condensed tannins, soluble protein and flavonoids.
Among these, there was a significant difference in the content of each substance in the phloem and xylem of branches. The
damage inflicted by C. atritarsis on young trees was negatively correlated with the ratio of reducing sugar to soluble total
sugar, and positively correlated with soluble protein content. In adult trees, damage was negatively correlated with total
phenols and condensed tannin content. [Conclusion] There was a significant, positive correlation between the amount of C.
atritarsis damage and soluble protein content in oil tree branches, and a significant, negative correlation between the amount
of C. atritarsis damage and the ratio of reducing sugar to soluble total sugar, total phenols and condensed tannin content.

Monitoring for C. atritarsis should take into consideration both tree age and branch diameter. These results facilitate more

effective monitoring, and obtaining early warning of outbreaks, of C. atritarsis.
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TEA R <50 em MUALSR b bk~ X FIR BN
1.35 1, BEMRTIERE>50 cm F45 LRk
SEEAEIREL 8.38 4 (P=0.000), FHHILMK
ARy AR AR R 25 >50 em AURSR

g 10 OB Height branches<50cm
é O #7 Height branches >50cm |
o 8- ab
<
-
A b
& 4t
& c
2
H
R 0 I !
4K Young forest HoAK Adult forest

BEHLEE (cm) Height from the ground

B1 AEREHRELHATRY
Fig. 1 The quantity of damage marks in
different height branches
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indicate significant difference at the 0.05 level by
multiple comparison. The same below.

TEAIE AR D, T80 R A E ke £ AR TR
1-2 ecm WYBLZR FOR R, BObR-F IR IR AKX 6.48
A, MXTFEHA<] cm f1=2 cm MBI N EHM
X BT IR B30 0.38 4 F11 3.65
A5 TR AT, AR ) = A B =
2 em MIRSR B BT FIRECY 4.95
A, MZE<1 em 1 1-2 cm K 45 b R FE AT
55, FURRT-24 O FIR A 0.23 S 4.50 4
LRGN, TR ZSARIN, W R A b
HAR 1-2 em BSc; FEHBIEZRARN, iR
EHE 1-2em fl=2 em KSR (F2),

22 MEFAHERFREIETFRURIEN
=R

221 BKE AEYBIMEAT, HE<1com,
1-2 cm F1=2 cm BTN ZAE 454 B 3B & 7K 1243 51)
ik 50.61%.55.34%H01 56.75%, Herp LI EH £ =2 cm
BT R K B8 HAA<1cm, 1-2 cm Al
=2 cm P ARAR TP B B 7K 53518 39.02%

@8 0 H4% Diameter<1 cm

5 2 @1 cm<E%% Diameter<2 cm

g 42 v

o & B 4% Diameter=2 cm

a0 6 ab

< b

8

A b

N 4 —

<_ g e

®qol

g2

H c c

R o L aoa = e
ZhHK Young forest HeAR Adult forest

Fi & B4 (cm) Diameter of branch

B2 AREREEFLENAERY
Fig. 2 The quantity of damage marks in
different diameter branches
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BEEHEA<1 cm. 1-2 cm fll=2 cm IR &5
Wk 14.678 .12.77 A1 7.20 mg/g, WA EAE <1 cm
PR 25 AR T 8 0 UM B v o AR TR R AR
o, BARII) AR RS R DL 12 om EHARYL
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M R I v TR BB A S
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ST B R LR R (R 1),
AR, $59) A SO R A = L
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RN DA AR = 2em B Sk dmr , O 0.34, IR
B, ) R R AR TR S R R B S R L
HLL1-2 em HARGRS A, M 027, MIEAR
JEREBHILL <1 em HARHBA RS, M 0.21, %F
BT, W RO R O A S Y
KSR BRI IR R E AR =2 em BB S FTH:
PR EARN 1-2 em RYBSE, ELAE FLIER = 1w
ASERB, )RR FAE A & A B i A
225 TFIBRMEBR WA, AT EE N
SHEAHEARN<I cm. 1-2 cm f1=2 cm B 54
FeERrR B SR 4.24 . 431 F13.91 mg/g,
HoDIER 12 em MR SRS (£ 1); K
B AT R A AR 3 AN EARG TN
1.25, 1.70 #1 1.46 mg/g, HAEE 1-2 cm B
AATEHEEA S ER R WAV, &)
BRI T AEMEE A EAE =2 em & R,
ik 3.67 mg/g, RFFLAERR 1-2 em AR & &
B, 18 1.63 mg/g. LA, TIEHEAE
R R RGBT A EAR 122 em 1Y
KRR P B =2 om WK S, I E &
B EARA S, ¥R EEO SRR
FE T ARBER R AT R A

23 WMFAFNEREFHNEEXRENRSE

231 BB WmEABRMKAN, HE<1 cm,
1-2 cm =2 cm K% ) B 50 A By 2 &4 5l o
6.61, 5.12 f14.34 mg/g, HPHE<1 cm L

R ERE (R 1); ARBEBAEE & 27E
bk 3 MERAT K 463 | 5.65
5.60 mg/g, HH 1-2 cm EARH A KB &=
i o TMASHAR AR, $0 B S A A 50 11
SEHUER<] cm MEASERS, 29N
4.89 mg/g Fl 4.71 mg/g, it AT, BB
AR LR AR AR TP HAR <1 om
AP B <1 em Kk, HREB& RN
¥ RIS BRSNS EARR T, B
(14 S i FATAEA JET S ) e B

232 HEEBET MR, BRI ERE
GHERTEBRAEBEMA<] cm. 1-2 cm fil=2 cm
AL 2R3k 2,18, 2.05 Fi1 5.06 mg/g, Ho
HE=2 em MBS ERS; KIUTEHGHRT
SR LR 3 ANEARA T 3,12, 3.25 1
2.52 mg/g, PLEA 1-2 em MK LSRR (%
1) MACHAS A, W) 4G & T L AR <
1 em BRI SEE, N 3.25 mg/g, AREHLIE
=2 cm MBS A, N 3.45 mg/g, BRS
BT, 486 07 2 i i AR o e gl i kb ELAR
=2 cm PR FANHRBRAMRF I ER <1 cm A
o FiA T AER R EARKE 2N L R SR
ERZ IS s), TR EER

233 EER  IMASAL AR BN i 0 45 R
N, TEIMZRIR AR, HAE<1cm. 1-2 cm Al
=2 om B 5% M B B A % 54300 2.03,2.20
F11.78 mg/g, LA E AT 1-2 cm ARG S 55 A & 470
AR ) B R % 1235 0.45.0.48 F110.35 mg/g,
PIEAR 1-2 em MRS EIA & am (£ 1), HE
12 1-2 em PR 5500 B B a5 it B 3 R TR
o PR, ) R DL A =
2 cm WA S5t , 1A 1.81 mg/g, ATEHERINLLH
F<1om B AEER, 15041 mg/g. L5670
Mraln, Shidpkep 542 12 em BORSCADIE IS AR
P EA =2 om MR REES S EE R, HE
B A AN ELAR L R, 490 e R A B R
I TR BT Y
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TP TN E , 5 W R AR S IR G T
TR (£ 2), 53R ER: (1) 4k
ZEMRN, BHAR<1cm. 1-2 cm B0 JFME 5 Al i
PR S 2 L5 3 R A o FE R ] R DG R %k
SR - 1.000 1 - 0.999, &0 W K 4= XX —
HRHAMYIBE RN, 5B NI R
TR SO ) O 2 B T, (B R R
HAY & IS E A HRE =2 em £
LMV EE A S S MR N E IR Y
FHRRECH 0.999, VLU KA R F LSS H
#=2 em YIBESAFTHEEREA S B2 D EIEM
K, (A5 — EAR A A S5 ALY o B 5 T B 2

P, (2) HABRMASRN, HERE<1 cm K&
() B 5 W R AE Ry R R B A O R R
H-1.000, FHEMRFEFENFLEE<1cm
Rk 51z ARSI ST & & 2 2 A
K, HHAMY TR RN JC R A HAR
1-2 em ALIBEL RN S Y B & & 5l R4
FINEZ (M5 T0 WA e, AR =2 em A5k
4G T oS MRS N ERBOHER
R - 0998, BV RAFEHEANFHAE =2 cm
MR R Six HRERE SRS SR T S EE
W 2 AH G, (B5 HoAY) JBe A9 7 00 O i 2
FHME:

FR2 AEEEEENYRNEESAEREHEXERY
Table 2 Correlation coefficient between components and damage marks in different diameter branch

HEHK Young forest

MR Adult forest

BH Item <lcm 1-2 cm =2cm <lcm 1-2 cm =2cm
d<1 (1<d<2) (d=2) <t (1<d<2) (d=2)
%7K HE Water content - 0.386 0.181 - 0.728 - 0.119 0.868 - 0.994
Al PE AN Soluble total sugar 0.952 0.992 0.312 0.599 - 0.445 0.513
L JFBE Reducing sugar 0.297 - 0.499 0.532 0.601 0.756 - 0.939
I U AT A - 1.000% - 0.999% - 0.518 0.866 0.986 . 0453
Reducing sugar/soluble total sugar ratio
A% Soluble protein 0.799 - 0.139 0.999* - 0.964 - 0.199 - 0.803
S Total phenolics - 0.303 - 0.705 0911 - 1.000%*  0.250 0.678
44 H T Condensed tannins 0.676 0.979 - 0.962 0.248 0.808 - 0.998*
# i Flavonoid 0.111 - 0.540 0.453 0.537 0.487 0.794

IR IR EE F ORI 2 Sk T R B K

* and ** indicate significant and extremely significant difference by F test, respectively.

3 itig

PR R IR 57 S T o 5 A
YIRS | AL 92 K . AR I B 524 5
ZYIFH % ( Miiller and Hilker, 2000; Matsuki and
Floyd, 2011 ), AMFFEIHA AN, WA MK
RERE XTI T 2 bRt R 35, T LE S04 AR A i
HERE <50 cm, ££K> 1 em KIS, UL 1-2
em AR 5552 i o, HAS T R R >
50 cm., HAE>2 em MBZRFMNZFKE, X5
BIABFSEAS R —2 ( EBRGE, 19835 B K4,
1984; THBZMZZ JLd:, 2011). AR EAE

<1 em MBRZIEM R N EREE, HENZEH
TR BRI EZ Jop A ok, BRI 5 & &
L BEKEAR, SoEEYIRNA S ENZEL
( Reese and Beck, 1978; HEik, 1995), KR4-4h
HURERE (BT E%, 1995; Barbehennetal.,
2013), HEAR <1 cm B &0 BV A S0
WG R, SERR (G EWSE,
1984 ) . RAEBRI=TERSM L LI, 5%
B8 S o & i 6 (TR IRUERSE, 2006 ),
RWFFEH, MM LEAE N 122 ecm. =2 cm A
SMRIA] A2 0 R A Ry T o, AR BT
HARBIWAZRK T R . EEE IR & Al
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B IR AE A S R, SRR
TSI I A o N = I /X S = SR R S S 7
( Waldbauer, 1968; Hwang et al., 2008 ),
ARSI AR B S R, KR
Hie, HAWMKRU O P SO . SRR B
GREHT . nIEMEE P AR, o, BRI
TR K | FTEETESE L R L TR
Sy S TR A T TR AR A A
i, AN AT AR B R AR B 2 ) TG
FES, X5FE K4 Apriona germari ( 24k A
45,2007 ) J6JE £ K4 Anoplophora glabripennis
(XIMEDF 5, 2009; JEZES, 2013) . HHH
J& K4 Xylotrechus rusticus ( 7K E 5%, 2006 )
A EAEDR YR AT S5 RARSE o KA IR T Ab
FUEFRRR N, AP BT SR E SR TR
FPERER, MEHATRME . SR INEERT R .
PRI, RARXTAF FAEY) LB B e R I
X 7F B IR B R R e s FUOR I Rk e
FIa B E S, ARBE RIS IR .
i) Ko 445 G BT 28 o G R T R AR g iy A
KB IR 58 AR A 76 L, X B A7 ik
PRI — A R o TH2% W R A X 2 vl 4%
KA ER SR FNNIEEEASERE D
FIEARDG, AR5 S SR S 2 2
FMAG, KU FE Y S B A R
R A1 25 EREEAT A o How B H QAR B A - gk
Trabala vishnou gigantina ( 2 H§45, 2016 ). 4
AL R Heterolocha jinyinhuaphaga ( 7] % 58
%, 2016), V§{E# D Frankliniella occidentalis
(CEF4E, 2011) e Fkfad B rh iR B
AEARLAE [ o Y255 3300 R 2 B Y A AR Y 18 3 R
HMBAB G AR .. iR TomE R E M
X, X5NEEKRS A glabripennis IR K4
Anoplophora chinensis () A E ML AL (75
S5, 2012; MRFEZESE, 2014 ). LA, WA
WA R A= M A R SR o B S R AR N AT
R R SR B S R B
RGBT ) B i B VI OC o AR SO E F- ) ot
WAEY T LA B T A 8 R A 1 B R BEREL
il A8 T 2 T AR R R A 3 A A
F, X 2510 HETR T ARME) ™ Bt 2liAR v iy

WA WM BB S T R . R, ks
XN 2R DL W A4 it o ) i 12 E3L T ) R B
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