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Feeding preference of Gynaephora menyuanensis and its relationships with plant

carbon and nitrogen contents in an alpine meadow on the Tibetan plateau
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Abstract: Phytophagous insects show feeding preference for different plant species, and such preference may be regulated
by their demands for proteins and carbohydrates and the balance between them. Therefore, feeding preference of
phytophagous insects may be closely related to carbon (C) content, nitrogen (N) content, and the C :N ratio of plants.
Although many studies have investigated feeding preference of phytophagous insects for different plant species, relatively few
have examined how plant functional groups affect feeding preference of phytophagous insects and whether their leaf C and N
content, and C:N ratio matter. To examine feeding preference of phytophagous insects for different plant species and for
different functional groups and its relationships with leaf C, N, and the C :N ratio of plants and functional groups, we
conducted a feeding experiment in which we fed the larvae of a phytophagous insect, Gynaephora menyuanensis

(Lymantriidae ) , with leaves of 31 common herbaceous plant species of four functional groups (sedges, grasses, legumes
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and forbs) collected in an alpine meadow dominated by Kobresia humilis on the Tibetan plateau. Fresh leaves of the 31 plant
species were cul into pieces of the similar area (about 0.5 ¢m”) and fixed randomly on the arenas made of foam boards
installed at the inner bottoms of six glass boxes (each measuring 1 m long X 1 m wide x 0.25 m high). Each bhox was
treated as a block, containing ten leaf pieces of each of the 31 plant species collected on the same day. We put on the arena
of each box 20 larvae of G. menyuanensis that were collected in the same meadow and had been starved for 24 hours, and
measured consumption of each leaf piece (i.e., the percentage of leaf area loss) after 72 hours. Leaf area consumed by the
larvae was further transformed into dry mass based on the relationship between leaf area and dry mass of each plant species.
Of the 31 plant species, 19 were consumed by the larvae to different degrees, but the other 12 were not. The larvae showed
strong feeding preference only for four species, i.e., K. humilis, Carex przewalskii, Helictotrichon tibeticum and Elymus
nutans. At the species level, leaf consumption by the larvae was significantly negatively related with plant leaf N content and
significantly positively related with the leaf C :N ratio. At the functional-group level, the sedges had the highest leaf
consumption by the larvae, the lowest leaf N content and the highest leaf C :N ratio, whereas the legumes had the lowest
leaf consumption, the highest leaf N, and the lowest leaf C :N ratio. We conclude that increasing N content of plants may
not increase the feeding preference of phytophagous insects even in alpine meadow ecosystems where plant growth is highly
limited due to the lack of soil available N. Our results also suggest that the strong feeding preference of G. menyuanensis
larvae for the dominant species K. humilis and E. nutans may help in maintaining species coexistence and biodiversity in the

alpine meadow dominated by K. humilis.

Key Words: phytophagous insects; palatability; plant functional group; feeding behavior; alpine plants; larvae
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F1 ATAREZRN 3 MEYTHE B2 DRSS TREEFRERRNRIE MHAB(C)EE.A(N)2EF C:N
Table 1 Species name, family name, functional type, leaf consumption by G. menyuanensis , leaf carbon ( C) and nitrogen (N) contents and C

:N of the 31 plant species used for the feeding experiment

HERBR(C)  BERA(N)
= Sl S
ﬁ]z, ﬂg‘ IRER cozfnion Leafacibon Leafaniigen " C_:N
Species Family Fune.group (g) (C) content  (N) content LealG:N
(%) (%)

SRS TE Kobresia humilis PR} Cyperaceae PHEL sedge 0.35+0.01a  45.89+0.03d  1.77+0.0l0 25.19+0.15a
542 Stipa aliena ARAF} Gramineae REE grass 0.05+0.01def  46.56+0.03¢  2.05+0.00n 22.75+0.04b
PP Elymus nutans RAF} Gramineae R grass 0.15£0.01bc  45.18+0.02¢f  2.36+0.01k 19.15+0.05g
HBR Poa annua RAEL Gramineae KRB grass 0.08+0.0lcde 45.74+0.01d  2.11£0.0lmn  21.68+0.13cd
W SEIMEE Helictotrichon tibeticum FRASF} Gramineae REE grass 0.18+0.02b  45.03+0.04ef  1.79+0.010 25.21£0.15a
LTREZEL Carex praewalskii ER} Cyperaceae PHEL sedge 0.19£0.01b  45.07+0.04ef 2.11£0.0lmn  21.35+0.08de
BIE R Iris potaninii FREF Iridaceae FeIREE forb 0£0.00f  45.84+0.01d  2.76+0.01e 16.59+0.04Im
R TETF Anaphalis hancockii  3F} Compositae AR forb 0£0.00f 42.96+0.14k  2.43+0.00jk  17.66+0.04ijk
&84 Thermopsis lanceolata TR} Leguminosae GRHEY legume 0£0.00f 46.79+0.0lc  4.18+0.00a 11.20£0.00qr
FIREESE Aster tataricus 4%} Compositae FRIEE forb 0+0.00f  44.48+0.04ghi 2.44+0.00jk  18.27+0.03hij
FRAEIL Gentiana straminea JeHBEL Gentianaceae FH forb 0+0.00f  47.52+0.05b  3.02+0.01d 15.72+0.02n
P SREE Lancea tibetica % ZF} Scrophulariaceae  Z4EEL forb 0£0.00f  47.47£0.03b  2.05+0.00n 23.12+0.03b
42T Plantago depressa A%} Plantaginaceae FHKFH forb 0+0.00f  40.68+0.01n  2.58+0.00ghi  15.76=0.02mn
BRI AL Anemone obtusiloba  BEEFF Ranunculaceae FISHL forb 0+0.00f  44.05+0.02ij 2.64+0.01fgh 16.70+0.031
TMALE Microula sikkimensis LR} Boraginaceae F2KH forb 0.02+0.0lef  41.57+0.031  3.81+0.02b 10.92+0.05r
HiM ST Ligularia sagitia 3%} Compositae FRIETE forb 0£0.00f  43.97+0.01ij  3.06+0.01d 14.38+0.030
Ft & B Saussurea nigrescens %%} Compositae FHKE forb 0+0.00f  45.14x0.02¢f  2.75£0.0le  16.41x0.031mn
LB AAES Thalictrum alpinum  EEF} Ranunculaceae R forb 0£0.00f  45.02+0.0lef 2.56+0.01hi 17.58+0.07jk
BRI Potentilla bifurca %P} Rosaceae FKE forb 0.06+0.01def  45.79+0.02d  2.10+0.00mn  21.83+0.04cd
H B Oxytropis kansuensis TSP} Leguminosae TRHEY) lequme  0.02+0.00ef  44.18+0.03hij  3.63+0.00c 12.17+0.01p
AL ETE Medicago ruthenica TF} Leguminosae GARHMEY) legume 0+0.00f  45.15:0.0lef  3.91x0.00b  11.56+0.00pqr
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MRBR(C)  MRA(N)
= P P
i i el Comumpton Lo vatbon Lt s "0
Species Family Func. group (&) (C) content (N content LeafC :N
(%) (%)
#i 1l 5L Tibetia himalaica TR} Leguminosae GEHEY) legume 0+0.00f 43.74x0.01j  3.69x0.00c 11.87+0.01pq
FWH T2 Saussurea pulchra  45%} Compositae R forb 0+0.00f  45.00+0.02efg  2.22+0.001 20.27+0.03f
SR KBHE Leontopodium nanum 3 F} Compositae HIH forb 0£0.00f  42.86+0.10k  2.24+0.001 19.17£0.06¢g
A Taraxacum mongolicum 3 F} Compositae HRZEH forb 0+0.00f 43.11+0.02k  2.51%0.01ij 17.15+0.03k1
M JEH Gentiana farreri JEHE} Gentianaceae HEHL forb 0+0.00f 49.22+0.04a  2.20£0.01lm  22.39+0.08hc
[F1#231 2 Morina chinensis JIZEWRL Dipsacaceae FH forb 0+0.00f 43.80£0.06j  2.38+0.01k  18.43+0.11ghi
B 1 ZWB 3R Potenilla nivea Rl Rosaceae FZH forb 0+0.00f  44.34x0.00hi 2.68+0.00efg  16.54x0.02Imn
LM T Ranunculus pulchellus  EHEF} Ranunculaceae HFEH forb 0+0.00f 44.25+0.00hij  2.35+0.01k 18.80£0.06gh
YL Z W 2R Poteniilla ansrina ¥+ Rosaceae FH forb 0.01x0.00f 45.40+0.01de 2.20£0.01lm  20.64:+0.04ef
BRZFESL Polygonum viviparum FR} Polygonaceae HIH forb 0.10+0.01cd  44.67+0.02fgh 2.72+0.01ef  16.43+0.081mn
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Fig. 1 Relationships of leaf consumption by G. menyuanensis with leaf nitrogen (N) content, carbon ( C) content and C :N of the 31 plant

species.

24

VR I HOR AN [R) D E R AL 114 B i

TR B i 2R TN i ZE A A DU R D) BE R Y MR i S A7 TR S35 22 5 (F 145 = 97.6, P<0.001 ;81 2A) o X
WEA B R D S TARRER(H 1.3 F5) IR MR 5 RS T OR(m 16.9 £%) FIZe28% (= 11.8
£5) WX BB Y FAE B I A B 2= 5 (8 24)
2.5 REMYIIRERE A N &8 C Fm M CiN 25

e FE R O DREREZ A N & i S C N BFTE B3 25 5% (N & & F, 45 =101.9, P<0.001;C :N;

Fy 5=81.28, P<0.001) . SRHEPIMIIT A N 8o 3.85% , B m TR, MKW B E R/ T IR MR
BOEREAVSE R R E 25 (K 2B) . WEHRERR C:N 4350 23.6 f122.2, TR F2ES HEEE S
FE(F 2D) . Z4KHR C:N B &S TERHEY (K 2D) . WATIREREMIIMT A C &8 o 22 5 (
2C),

http ; //www.ecologica.cn



6 S % 36 &

041 ST
a
031 : Ml
@ T B
= b
- 5
% 0.2 z c c
g b S 27—
o Q
& - &
01 [ &
&« z 1f
=® ig
c c =
0 0
60 30
X a
< a
g a a a o ?_l'_
S 40 f 20 b b
O
]
4 20 10
&)
EIN
=
0 0
WE RE MREE G WE RE REH ERHEY
Sedges Grasses Forbs Legumes Sedges Grasses Forbs Legumes

2 TBEEREHRNBEEAVE AE SREYMALXENRDEHEVHAHEINEE (A), AR UEDEHEYNITR NSE(B).
C & (C)# C:N(D) WHEMIRAIR, RAEFBRTMELE P=0.05 kF L (Tukey ) FEEEER,

Fig. 2 Leaf consumptions of the four plant functional groups ( sedges, grasses, legumes and forbs) by G. menyuanensis, and leaf N and C
contents and C :N of the four functional groups. Mean+S.E. are given. Bars sharing the same letters are not different at P=0.05 ( by Tukey

test).
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