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Secondary metabolic responses of Triadica sebifera to
feeding by multiple herbivores
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(School of Life Sciences, Henan University, Kaifeng 475004, China)

Abstract [Aim] To elucidate the defensive substances, specifically tannins and flavonoids, released by Triadica sebifera in
response to feeding damage inflicted by various herbivores. [Methods] A field survey was conducted to document the types
of damage inflicted by herbivores, and the rates of herbivory, on T. sebifera. Concentrations of tannins and flavonoids in the
leaves and roots of T. sebifera were also determined. In a laboratory experiment, a single species of herbivore (either
Cnidocampa flavescens, Bikasha collari or Heterapoderopsis bicallosicolli), or pairs of these species, were allowed to feed on
T. sebifera plants and changes in the tannins and flavonoids in the leaves and roots of these plants were measured and
compared. [Results] The field survey indicated that an increase in the hole feeding rate (R’*=0.053 7, P=0.015 9) and in the
marginal feeding rate (R’*=0.060 6, P=0.008 9) significantly elevated the tannin concentration in leaves, but not in roots
(P>0.05). An increase in the marginal feeding rate, however, significantly raised the flavonoid concentration in both the leaves
(R=0.081 9, P=0.017 2) and the roots (R*=0.133 4, P=0.002 8). Marginal feeding was the most significant factor driving
changes in leaf tannins (contribution rate: 8.3%, R*=0.134) and root flavonoids (contribution rate: 19.76%, R*=0.230). The

results of laboratory experiments revealed that feeding by C. flavescens, B. collari or H. bicallosicolli significantly increased

*BEWIE Supported projects: 1WA L7 HAERLESEAD (232300421027 ); HZK AARES AW LHH (32371752)
**JL[A] 2 —A4E# Co-first authors, E-mail: caoxueyao2001@163.com; 15638780082@163.com

*#453 JA/E# Corresponding author, E-mail: sunxiao@henu.edu.cn

WeAS H ) Received: 2025-02-25; %3 H I Accepted: 2025-03-28



3 BRSSO 2 R HUBCER i U A AR 1 <775 -

the tannin concentration in leaves but did not affect that in the roots. Feeding by C. flavescens significantly enhanced the

flavonoid concentration in the leaves, whereas simultaneous feeding by C. flavescens and H. bicallosicolli significantly raised

the flavonoid concentration in the roots. [Conclusion] Feeding by above-ground herbivores induces different secondary

metabolic responses in both the above-ground and below-ground parts of T. sebifera. Furthermore, feeding by different

herbivores induced different secondary metabolic responses. Notably, when T. sebifera is fed upon by two species of

herbivores, the induced secondary metabolic responses appear to be antagonistic towards one another.

Key words Triadica sebifera; plants’ secondary metabolism; tannins; flavonoids; herbivores; multiple herbivory
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Fig. 1 Effectsof different feeding types on tannin concentration in leaves and roots of Triadica sebifera
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A. The effect of hole feeding rate on tannin concentration in leaves; B. The effect of marginal feeding rate on
tannin concentration in leaves; C. The effect of leaf rolling rate on tannin concentration in leaves;
D. The effect of hole feeding rate on tannin concentration in roots; E. The effect of marginal feeding rate on
tannin concentration in roots; F. The effect of leaf rolling rate on tannin concentration in roots.
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Fig. 2 Relativeimportance about effects of different
feeding types on tannin concentration in leaves of

Triadica sebiferain field survey

23 B—MZHMERNANEHEETHIT

AT IO R BT B, s — Bk el
(P<0.001) . #EHHILE (P=0.002) . HZH
7 (P=0.003 ) 5 # H] i + Bk W] B B &
(P=0.002) . HBZ+EH FRIBTEE (P=0.002 )
Bios i P At R s S i (R S n gk
b3 F rp B S i e 2 (& S
A) o T 5JCE MEBCE T IEA EL, A3 ) g+
HRESsRERMSSHPARTRET FE (P=
0.001) (KEl5: B) .



3 BRSSO 2 R HUBCER i U A AR 1 <779 -

— -3 Leaf — HEER Root
S.5%07, 3. 52000r
ESE 400l P=04161 EB'E P=0.3053
%,53300 2 E 1500
~— *E ~ - ~ da' :
K32 o2
S 85 00l EEE 500
E 82100 S
wO S 0 O S
K 0.5 10 15 W 0 0.5 10 15
LERBEFR (%) FLERBER (%)
Hole feeding rate (%) Hole feeding rate (%)
53 O[B R-00819, P00172 2 3 1300re  Re=0.1334, P=0.0028
2E 60 2E 2000
- SE3
5% 52
§§§200/ Egg 0
BOS [Sile, . ..., ®OZ
K 5 10 15 20 K 0 5 0 15 20
ZERMEER (%) GEREE (%)
Marginal feeding rate (%) Marginal feeding rate (%)
Lgm 5250[(; P06134 EZOOO[F P=0.4430
2 E 200
28500 253150,
mEs .| i £ 3 1000}
2 5% 100 25% !
9 c > 2§ 500 i
B3 50[ ES >
:HE( © tg 0 1 N ' ﬂE( = 0 [ . . 2 ;
£ 0.05 0.10 0.15 K 0.05 0.10 0.15 0.20
BHRIEH (%) BIREER (%)
Leaf rolling rate (%) Leaf rolling rate (%)

B3 ESMAERARLBEMEX SHEM FMRFEERAZM

Fig. 3 Effects of different feeding types on flavonoid concentration in leaves and roots of Triadica sebifera
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A. The effect of hole feeding rate on flavonoid concentration in leaves; B. The effect of marginal feeding rate on flavonoid

concentration in leaves; C. The effect of leaf rolling rate on flavonoid concentration in leaves; D. The effect of hole feeding

rate on flavonoid concentration in roots; E. The effect of marginal feeding rate on flavonoid concentration in roots; F. The
effect of leaf rolling rate on flavonoid concentration in roots.
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Fig. 5 Effectsof single and multiple herbivore treatments on tannin concentration of Triadica sebifera
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A. The effects of different herbivore treatments on tannin concentration in leaves of T. sebifera; B. The effects of different
herbivore treatments on tannin concentration in roots of T. sebifera. CK: Control group with no herbivore treatment; B:
Treatment with Bikasha collari; C: Treatment with Cnidocampa flavescens; H: Treatment with Heterapoderopsis
bicallosicolli; C&H: Combined treatment with C. flavescens and H. bicallosicolli; C&B: Combined treatment with
C. flavescens and B. collari; H&B: Combined treatment with H. bicallosicolli and B. collari. Data in the figure are mean+SE,
histograms with different letters indicate significant difference for the herbivore treatments (P<0.05, Duncan’s multiple range
test). The same below.
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Fig. 6 Effects of single and multiple herbivore treatments on flavonoid concentration of Triadica sebifera
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A. The effects of different herbivore treatments on flavonoid concentration in leaves of T. sebifera; B. The effects of different
herbivore treatments on flavonoid concentration in roots of T. sebifera.
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