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Abstract: Rubber is a very important economic crop in China, its’ cultivation area in the medium to low climate suitable area
accounts for about 79.06% of the total area. In recent years, the status of biodiversity in low climate-suitable areas and meth-
ods used to choose planting patterns to protect biodiversity in rubber growing area need immediate attention. In order to reveal
the differences of ground-dwelling and canopy foraging ant communities in rubber plantations (), rubber-tea agroforestry
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munity structure differences, and indicator species of ant communities were investigated using traps in September 2015 and

* (CAFYBB2018ZC002) (31270561, 31470493)
** : s , E-mail: 1qfcb@126.com; s , E-mail: cyqcaf@126.com
E-mail: yxy_sc@163.com
:2019-03-27 :2019-06-04

* This study was supported by the Central Public-interest Scientific Institution Basal Research Fund of China (CAFYBB2018ZC002) and the
National Natural Science Foundation of China (31270561, 31470493).

** Corresponding authors: LI Qiao, E-mail: 1qfcb@126.com; CHEN Yougqing, E-mail: cyqcaf@126.com
Received Mar. 27, 2019; accepted Jun. 4, 2019

http://www.ecoagri.ac.cn



10 : 1473

August 2016 in 4 different types of sites. The results were as follows: the abundance, species richness, and ACE index of
ground-dwelling ant communities demonstrated significant differences among the 4 types of sites, ranked as > > > (P <
0.05). Moreover, the abundance of canopy foraging ant communities revealed significant differences, rankedas > > > (P<
0.05). However, species richness and ACE index did not exhibit significant differences (P > 0.05). The community structure of both
the ground-dwelling and canopy foraging ant communities displayed significant differences among the 4 types of sites (P < 0.01).
The ant community structure of rubber-tea agroforestry had higher similarity with other sites. There was one indicator species in
each of the 4 types of sites, such as Pheidole spathifera in Dalbergia obtusifolia-corn agroforestry, Tapinoma melanocephalum
in rubber plantations, Odontomachus circulus in rubber-tea agroforestry, and Tetraponera birmana in rubber-coffee agrofor-
estry. Our results indicate that the rubber-tea agroforestry is a choice that has both economic benefits as well as offers good
protection to ant communities in the local rubber plantations. Therefore, it is of interest to conduct further studies on the man-
agement of rubber plantation patterns.

Keywords: Low climate suitable area; Agroforest ecosystem; Rubber plantation; Ant; Species diversity; Community structure;
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Fig. 1 Rare species number and extrapolation curves of ground-dwelling (a) and canopy foraging (b) ant communities based on
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individuals number in sites of different rubber planting patterns

> s

: rubber-tea agroforestry;

5

: rubber-coffee agroforestry.

: Dalbergia obtusifolia-corn agroforestry;

2.2 711 5 18 28
7864 33 67 3315 , 4 24 49
4549 6 31 54 1 005 6 18 27
742 5 1174 6 15 29
17 29 1381 804 17 29
5 22 ; 1715 ; 322, 6 13
R 5 22 39 23
F1 BRARMEEXNFHEYAFHZRNZEUR 6 RIFSERELE
Table 1  Species list, abundance and the abundance converted by six-level score of ant communities in sites of different rubber
planting patterns
S . . Dalbergia obtusifolia-corn Rubber Rubber-tea Rubber-coffee
ubfamily Species )
agroforestry plantation agroforestry agroforestry
31(26 21(18 113(62 19(16
Ponerinae Odontomachus circulus (26) (18) ©2) (16)
Anochetus graeffei — 3(3) — 21(14)
Gnamptogenys bicolor 6(6) 27(21) — —
Pachycondyla luteipes 10(10) 15(13) 12(12) 8(7)
Pachycondyla rufipes 19(19) 11(9) 1(1) 1(1)
Pachycondyla javana 31(25) 34(28) 26(21) 20(15)
Harpegnathos venator — 1(1) 1(1) 1(1)
Leptogenys peuqueti 1(1) 16(6) — 26(8)
286(143) 401(174) 396(173) 176(100)
Odontoponera transversa
Aenictus ceylonicus 2(2) — — —
Aenictinae Aenictus sp. 1(1) — — —
Tetraponera nigra 3(3) 24(15) 47(35) 5(5)
Pseu(i;)gzrme— Tetraponera birmana — 3(3) 7(4) 73(32)
Cataulacus granulatus (1) — 2(2) —
Myrmicinae
. 15(11) — 37(21) —
Crematogaster rothneyi
Crematogaster ferrarii 2(2) 22(20) 46(36) 71(36)
Crematogaster zoceensis — 14(11) 1(1) 4(4)
Crematogaster biroi 4(2) — — —
Crematogaster osakensis 7(6) 164(31) — —
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1
Subfamily Species Dalbergia obtusifolia-corn Rubb?r Rubber-tea Rubber-coffee
agroforestry plantation agroforestry agroforestry
Crematogaster sp. — 61(6) — —
Strumigenys lewis — 2(2) 3(3) —
Pheidologeton affinis 639(20) 264(41) 232(49) 37(17)
Recurvidris nuwa — — 1(1) —
Monomorium pharaonis 7(3) 2(2) 75(19) 7(6)
Monomorium orientale — — — 1(1)
Monomorium chinensis 128(51) 411(61) 295(37) 123(24)
Vollenhovia acanthina — 2(2) — —
Tetramorium smithi 2(2) 8(8) 8(7) —
Tetramorium insolens 1(1) 1(1) — —
Tetramorium sp. — 3(3) — —
Tetramorium wroughtoni 6(4) — 26(5) —
myrmecina taiwanan — — — 1(1)
Pheidole spathifera 110(60) 11(9) 32(25) —
Pheidole capellini 53(20) 407(94) 275(61) 37(13)
Pheidole yeensis 31(18) 98(19) 108(23) 5(4)
Pheidole noda 1(1) 24(11) 52(22) 3(2)
Pheidole indica 1(1) — — —
Pheidole watsoni 12(9) 35(5) 7(4) —
Pheidole pieli 8(8) 41(26) 36(27) 22(13)
Pheidole sp. 113(59) 69(34) 272(79) 221(77)
Pheidole nodus — — — 4(2)
Aphaenogaster feae — — 2(2) —
Aphaenogaster schurri — — 1(1) —
Technomyrmex sp. 7(4) — — 2(2)
Dolichoderinae Tapinoma geei 1(1) — (1) —
Tapinoma melanocephalum 101G36) 166(78) 38(39) o
Dolichoderus feae — — — 2(2)
Dolichoderus squamanodus 53(20) 3(3) 12(10) 9(6)
Dolichoderus thoracicus 23(15) 9(9) 20(10) 19(10)
Dolichoderus affinis — — — 2(2)
Lepisiota capensis 3(3) 12(10) 27(27) —
Formicinae Lepisiota opaca 1(1) 7(7) 5(5) 1(1)
Lepisiota reticulate — 1(1) — —
Plagiolepis rothneyi — — 11(4) 2(2)
Anoplolepis gracilipes 10(10) 2(2) 8(8) 2(2)
Myrmoteras binghamii — — — 1(1)
Pseudolasius familiaris — — 11(7) —
Paratrechina longicornis — — 2(2) 7(6)
Paratrechina flavipes — 10(8) 13(11) —
Prenolepis magnocula 1(1) — — —
M Oecophylla smaragdina 1(1) — 33(21) 10(7)
Polyrhachis proxima 2(2) — — —
Polyrhachis illaudata — 1(1) 1(1) —
Camponotus lasiselene 4(4) 1(1) 4(4) 4(4)
Camponotus parius 2(2) 80(59) 113(65) 50(43)
Camponotus mitis 7(7) 68(47) 105(71) 45(38)
Camponotus singularis — — 1(1) —
Pending species — — — 1(1)
6 Data in brackets are abundance converted by using the six-level score.
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2.3 4
4 ACE [Fs.12=1.564, P=0.249; F3,5=7.180,
ACE [F3.12=7.043, P=0.005; F5.12=5.112,  P=0.005; F3,,=0.475, P=0.706]
P=0.017; F(3.12=5.795, P=0.011] 1l , I :
ACE , ACE 2
ACE

F2 BRARFMER N RBENREREW L LR

Table 2 Diversity comparison of ground-dwelling and canopy foraging ant communities in sites of different rubber planting patterns

Ground Canopy

Plant pattern i ACE i ACE
P Spemes Abundance Spemes Abundance
richness richness

. o 19.00+1.47bc 109.75+13.74bc  22.56+1.90a 13.50+1.26a  45.75+2.02b 16.50+1.74a
Dalbergia obtusifolia-corn agroforestry

Rubber plantation 20.75+1.49ab 140.50+12.39ab  24.18+2.28a 15.00+1.58a 85.25+13.56a  21.38+3.91a

) 25.50+1.55a 169.50+16.78a 28.61+1.88a 17.50+1.85a 83.50+5.98a 20.42+2.10a
Rubber-tea agroforestry

) 13.25+2.78¢ 80.75+22.95¢ 15.214+3.02b 13.75+1.03a  50.75+4.61b 19.2243.85a

Rubber-coffee agroforestry
6 ( + ) P<0.05 Abundance data are data
converted by using the six-level score. Data with different lowercase letters are significantly different at 0.05 level.

2.4
4 4
(ANOSIM Global R=0.471, P=0.001)( 2a) (ANOSIM Global R=0.596, P=0.001)( 2b)
II il I il II v
) I Il , I II
Y 3 2
a 2D Stress: 0.13 b ®4 2D Stress: 0.18

G
CHNC)

o

2 BRI EFE I FE I R R (a) FART E 2 (b) S5 B & 25 44 NMDS 4347
Fig. 2 Similarity of structures of ground-dwelling (a) and canopy foraging (b) ant communities in sites of different rubber planting
patterns

60% [ : Dalbergia obtusifolia-corn agroforestry; II: rubber plantation; III: rubber-tea agroforestry; IV: rubber-coffee
agroforestry. The number after the site code is the replicate number. The dark circles represent 60% similarity level.
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Table 3 Indicator species of ant in 4 sites of different rubber planting patterns

. . IndVal P
Plant pattern Species Collected location
Dalbergia obtusifolia-corn agroforestry Pheidole spathifera Ground 0.766 0.001
Rubber plantation Odontomachus circulus Ground 0.720 0.001
- Rubber-tea agroforestry Tapinoma melanocephalum Canopy 0.724 0.001
- Rubber-coffee agroforestry Tetraponera birmana Canopy 0.726 0.001
(IndVal) : IndVal;=4;*Bj;, A i J , Bjj i J P 1 000

; IndVal;=A4;*Bj;, in which 4;; is the proportion of species 7 in sample site j, B;;is the proportion of
abundance of species i in sample site j; P is based on 1 000 permutations. Only statistically significant indicator species is presented.
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