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Abstract: [ Aim] The red imported fire ant, Solenopsis invicta Buren, one of the worst invasive species
in the world, has been found to occur in South China in 2004 and caused serious destruction to
agricultural and forestry industry as well as to ecosystem in the infested region. The elaborate survey and
analysis on food composition transported by fire ant foragers in the field would not only let us accurately
assess the potential impact of fire ant forager predation on arthropod communities, but also provide us a
scientific basis for improving baiting efficacy for fire ant control. [ Methods)] Foraging solid materials
including arthropod pieces and plant seeds were collected by exposing foraging trails and capturing each
foraging ant transporting a particle toward to the mound in two habitats, mulberry orchard and barren
land, in Guangzhou, Guangdong province, South China. Meanwhile, the size of the foragers transporting
those items was measured for the analysis of forager polymorphism. Each solid particle was identified and
measured individually by the combination of length and width and weighed, and the components and

content of liquid stored in crops of foragers collected on exposed foraging trails were analyzed using Thin
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Layer Chromatography (TLC) and amino acid analysis. [ Results] The results showed that solid particles
that fire ant foragers transported for consumption mainly consisted of animal particles and plant seeds, and
the former originated from 21 groups (including 14 orders of insects) of 7 classes of 3 phyla of animals.
Solid foraging materials from Class Insecta accounted for 45. 53% and 46. 10% of the solid foraging
materials in both habitats of mulberry orchard and barren land. During foraging, 80% foragers, which
were medium-sized workers, preferred taking solid particles as large as 1.400 +0. 043 mm -2.306 +
0.063 mm in length and 0.723 +£0.028 mm —1.261 £0.051 mm in width, being 0.203 -0.413 mg in
weight. The liquid foods from the foragers’ crops were composed of fructose, glucose, and amino acids.
There were 33 and 32 kinds of amino acids with the total contents of 1 544.31 mg/L and 861.48 mg/L in
crop liquid from foragers in mulberry orchard and barren land, respectively, of which 31 kinds of amino
acids were shared by foragers in both habitats. [ Conclusion] In South China, fire ant foragers prey insect
pieces as major food sources. Most foragers involving in transporting solid particles back to nests are

medium-sized workers. We assumed that foragers in mulberry orchard and barren land prefer liquid food

rich in amino acids and monohydrates.
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Table 1 Composition of solid particles transported by foragers of the red imported fire ant
Solenopsis invicta in mulberry orchard and barren land
[E AT % & ] Amount and proportion of categorized solid particles
2%l Mulberry orchard Fii b Barren land
e 5T L] Proportion (% ) L 451] Proportion (% )

() o RO o
Aiounl G ERR /A R Aiounl HEFKE /LA KA

. KB Neutral/ Natural enemy . - 2Bt Neutral/ Natural enemy

(pieces) Pest group ( pieces) Pest group

Taxon

other group group other group group
W] Arthropoda
B B4 Insecta
5% H Coleoptera 151 11.11 84 6.70
[f]## H Homoptera 148 10.89 82 6.54
%3 F Lepidoptera 140 10.30 93 7.42
A# H Diptera 62 4.56 76 6.06
Ji5# H Hymenoptera 34 2.50 132 10.53
2438 H Hemiptera 29 2.13 55 4.39
g H Collembola 25 1.84 20 1.59
H# H Orthoptera 12 0.88 22 1.75
288 H Thysanoptera 8 0.59 3 0.24
BEWE | Odonata 4 0.29 -
W& H Diplura 3 0.22 -
e H Blattaria 3 0.22 9 0.72
fik3# H Neuroptera - 1 0.08
#% H Siphonaptera - 1 0.08
WRIE 4 Arachnida 40 43
k2. Araneae 40 2.94 42 3.35
it 2 Txodidae - 1 0.08
% JL 4 Myriapoda 4 1
LS Millipedes 4 0.29 1 0.08
H 724 Crustacea 7 9
432 Pillworms 7 0.52 9 0.72
J& /244 Chilopoda 5 3
WRIASE Scolopendra 5 0.37 3 0.24
KA1 Annelida
A4 Clitellata 4 1
3 45| Earthworms 4 0.29 1 0.08
BAKBY)] Mollusca
1 /& 44 Gastropoda 1 -
BEA Paludina 1 0.07 -
zﬁfﬁilid particles 680 40.68 3.53 5.73 635 33.18 3.59 13.88
Y Fh T Plant seeds 84 6.18 55 4.39

FRHNEE F Unknown particles 595 43.78 564 44.98
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Fig. 1 Relationship between forager size (measured with
head capsule width) of Solenopsis invicta workers

and the category of solid particles transported
JH Duncan [GBIE M IEEHI TR, RA AR TR0 T R 2257
(P <0.05) ;1 - VEIIEIER A e 530 15, 38, 17, 23 F15 4>, Data
in the figure with different letters are significantly different at the 0.05 level
among five foraging groups with different size or weight of solid particles using
Duncan’s new multiple range test. The numbers of solid particles collected

in five categories [ -V were 15, 38, 17, 23, and 5, respectively.
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Fig. 2 Proportion of Solenopsis invicta foragers
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Fig. 3 TLC diagram of crop liquid (A) from foragers of
Solenopsis invicta collected from mulberry orchard (B)
and barren land (C)

a il e i ORI 2 08 A BRIEAE 2, bR 21 O R 28 1A 1)
M., Sample spots a and ¢ are standard samples of fructose and glucose,
respectively, and spot b is the sample of crop liquid from fire ant
foragers. d1 — 4. ¥f 5 J& JF /5 & Height reached by the standard or
samples of fructose, crop liquid, and glucose after development. D: TLC
VA9 B IT 1 Height reached by the TLC solvent after development.
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Fig. 4 Chromatograms of amino acids in crop liquid from foragers of Solenopsis invicta collected
from mulberry orchard (A) and barren land (B)

1 =34 (A 350 X0 o7 () BB L R T 2

W2 2, 75 570 nm S@IE RS . A7 EAEE (AL F BL) 2 440 nm 38 B RAE Al AR . The corresponding

amino acids peaks 1 —34 obtained in the channel of 570 nm are listed in Table 2. Inserted figures (Al and Bl ) in right corner are proline profiles

obtained in the channel of 440 nm.
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Table 2 Composition and contents of amino acids in crop liquid from foragers of

Solenopsis invicta collected from mulberry orchard and barren land

Z&[iE] Mulberry orchard

FiiHh Barren land

o HIER

Peak 0. Amino acid & (mg/L) twu(%) & (mg/L) tWJ("{o)
Content Proportion Content Proportion

1 R 22541 P-Ser 15.11 0.98 9.37 1.09
2 B R Tau 12.43 0.80 10.41 1.21
3 Wik Z B2 PEA 18.08 1.17 4.32 0.50
4 KAETR Asp 53.01 3.43 57.45 6.67
5 IR Thr 59.13 3.83 25.19 2.92
6 242 Ser 80.04 5.18 30. 80 3.58
7 KAk Asn 264.72 17.14 58.45 6.78
8 BEFR Glu 167.83 10. 87 82.53 9.58
9 W44 Sar 7.91 0.51 16.03 1.86
10 - BHEC TR a-AAA 4.70 0.30 3.52 0.41
11 H 4 Gly 43.39 2.81 16. 60 1.93
12 AR Ala 60.95 3.95 38.12 4.42
13 JRE I Cit 3.20 0.21 1.44 0.17
14 B R Val 72.45 4.69 31.77 3.69
15 i iR Meet 8.58 0.56 - -

16 BEHRER Cysthi 2.06 0.13 2.63 0.31
17 SR Tle 35.15 2.28 14.21 1.65
18 2541 Leu 66.93 4.33 51.55 5.98
19 W% % Tyr 46.31 3.00 99.76 11.58
20 HTNEM Phe 56.85 3.68 49.39 5.73
21 B-TN 445 B-Ala 9.56 0.62 4.16 0.48
22 B-%ILF TR B-AiBA 0.87 0.06 0.31 0.04
23 y-BIEIE TR v-ABA 4.63 0.30 12.85 1.49
24 5k Trp 14.97 0.97 9.28 1.08
25 Z. L EOHNH2 7.27 0.47 - -

26 EHE R Hylys 2.09 0.14 1.14 0.13
27 54 Om 7.23 0.47 3.51 0.41
28 AR Lys 83.76 5.42 20.90 2.43
29 1-FIEE-2H %R 1 Mehis 6.32 0.41 5.02 0.58
30 Y5 His 130. 82 8.47 43.64 5.07
31 3-H1B:-21 E ik 3Mehis - - 1.70 0.20
32 KWL Ans 17.3 112 8.14 0.94
33 KA Arg 76.35 4.94 49.07 5.70
34* JH4L R Pro 104.33 6.76 98.22 11.40

23t Total 1 544.31 861.48

AN 34 AN {0 0 Xk N ) A U ER E PR A B B TR R ) 3 i T 5% Only proline corresponding to the 34th peak has over 5% content in

crops of foragers from both habitats.

3 e

AHI TS5 R, L1 & A P A AR B
iz BRSO Z2 S Yk i Ak AT A
BRI 5 A AR R, T IRsh P R
B T, L R LR sh YR A

A 91.17% 1 91.02% . LIA= PRk V5 DI RERE Y 28
I, 7S bel K ST AR v, LLAE WA v D e A
Ir IR FE S RSt i [ AR b, JB TR R
5% R 509 2015 B Y 81, 46% H1165.50% , i3t
W] B A P A AR, R A F AR
S HOCAT BERAE S A M i IR 5 i T K
JERER SRR o0 SR 11.47% 1 25.21% , Hep
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el K Se i [ A5k R o, Ik 9 Sh ) o R R
() LA 43 ) 12 3K 2. 94% 1 3. 35% 5 ik H B L
SR EE 2.50% #1110 53% , 1045 ¥ 43i E L BEHA
LI S0 T LA B Al B R BB E D), BRI
B ARPETIVE T o o il g PR i) A 287 e ) I
I8 R ) e 8 9 1 IR sh e v A8k . i Ah I
RS sy AR R ob Ja T 2 RE R R R ) o
SRR B 7. 07% M 7.09% . 25 LRk, AR
Z1 S 1 X A2 B b X AR ) A A R VAR5
TR (RFBREE, 20085 w384, 2011) 7 Hax Az
e 7 32 B 15 2] §1F 32 ( Eubanks, 2001 ; Eubanks et
al., 2002 ; Morrison, 2002) . #H## H a2 Rl | @i
FRE D RS2 KRR M2 AREE Ry
e i AR LA b B B A6 TR I, I LA AR 1 b X 41
KO RESEHE B 52 0 2 AR o FEARBETE
PR A B A 2L K [ S [ A5k v, A
HRVE R 5. 32% %45 R 5 26 [E 41 K Uik z [m] 5L
B ALY RS- L] 4. 8% AL (Tennant and
Porter, 1991) ,{H Wilson flI Oliver (1969 ) 1857 4%
BRI 2 SRR 1. 5% , BEWIZEAN TR
A S5 LT KO b U AP 22 57

AW R A E TECh, 2 58068 s E ik
B T 24 80% 1Y TG & T4 & T e B /Y
T, FESE R ER A I A B s, R 2 5%
AR R T A iz A R R B E Y R R, 10
IFAW QYN M E ee L LN R o (s M R e e M
WA ISR 22 25 B3 A A7 1) 21 K R R 5 1
A (PUNIESE, 2014) o FEZ: BRZL KOO0 PR 7 it
AR TR S ORI/ N OG 2: (Neff et al., 2011) o [
e, S RSO ARt D P [ A T 9] 1) AR 3 L e
0.20 ~0.5 mg, Tk G4/ M 1.0 ~1.85 mm, X
SO RURE AT Bl 21 KOO S T oy Z2 800 v B TRz
A AT BEXE N 15 ) Bk 4% 42 1Y %% (Hooper-Bui et al.,
2002) , T4 = B IR ROR o

ZL WIS 7y A BERR A AR , T
B LR KT PR R IR R AR R e v, 7 [l S
WARTT AN 4 1% ) WAL B9 R W] e 52 Wi 25 JFL A T2
(Vinson, 1997) . ©F5E3 ], £ K WL R £ T Wik 4
VA% T ZEH A RS 20 , ) H L = 2 34
M FEIR . X885 IR o n] BER H AR5 45 R shid
Pt IR, AN AR FEYTT IR A R E R
#% 2 ( Ricks and Vinson, 1972; Agnew et al.,
1982) , £1 WU B8 F T MU OB A B 1 1Y L 9] e Je
BT iz B2 4 69 %0 & ( Tennant and Porter,

19915 fi/ivess, 2014) (HER S T BCMAKR /N
Yy ¥z [ A5k A A PR 8] G B3 1 25 S (Fhu/ e
55, 2014) o AHIFE 9 IT A T )£ K iR
TR ) RO P BERL A R

BARLL KO vh AR L) Z RV TR R
W i 75 25 301 22 5 8] A5 B0 E 5 210 K 0B B T R v
Z AR SRR AR IR S A R A it — 20
SRR
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