2014 5 22 5
Chinese Journal of Eco-Agriculture, May 2014, 22(5): 585-593

DOI: 10.3724/SP.J.1011.2014.31052

( 402160)

KRB E m ey K R, RAMEMBEELART T EREES LR GEK 371~1 068 m)Z [ 45 3
MM L BENBES R HER. EEXREEFRARAE, %8 3 48, BLAELF 2 N IKEXR
(300~500 m). " ¥ 3% (500~700 m)F E #3K (700 m DL £)3 AAKFH, FEAKFHLE 3~4 Sedtd, AEREH
WA BESHERRSAASE. BN SR E: EXEINBHEE 4 TH, 39 H. ZART
WYk £ E N 7~13 F, Shannon-Wiener % #1435 4% 0.55~1.25, Pielou 4] £ #5 4k 0.08~0.16, Simpson 1t # /&
HEHH 0.26~0.65; EAXFHILBHELHEREBEZRTEDE, KWL ZHEEAT LR -, BEHEMNEEK
K 022~048, ZHATHEFHMAT, EHAREM T E: FREERFEDBAEHEE 1~3 &, & LM
mELOM, ROMR LM, HHAMKS 1TM, RO SH, NEXBEXRE, EXETES AR RESHAHELS
TR, AR EEA A E: 17 SR AARENEES NG, EhEEE LR, EARAE,
FEARBBE ERBNTR. F O MEBEFRRKTEOREF A2, EEHERUES Z LT
R, BERAEEFHE, BYHEANMIRTE, A TREAEN SR THRESRE.

ERAXE wHK BHEE HHEZENE 2AEE

: S186 : A : 1671-3990(2014)05-0585-09

Biodiversity and spatial distribution patterns of ant species in
Chongqing City tea gardens
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Abstract In order to select tea pest predatory ants in Chongqing tea gardens, a sample-plot survey method was used to study the
biodiversity and spatial distribution patterns of ant species in tea gardens in the main tea-growing areas of Chongqing (altitude from
371 to 1 068 m). A total of 3 vertical bands were investigated. Three horizontal bands were designed along the above 3 vertical bands
at three altitude ranks of 300-500 m, 500-700 m and 700—1 100 m. A total of 39 species, belonging to 4 subfamilies of Formicidae
were identified in tea gardens in the main tea-growing areas of Chonggqing. In different altitude tea gardens in the main tea-growing
areas of Chongqing, the amounts of dominant ant species, common species, rare species and species richness of ant communities
were 1-3, 1-6, 5-17 and 7-13, respectively. The Shannon-Wiener diversity, Pieclou evenness and Simpson dominance indexes were
in the ranges of 0.55-1.25, 0.08-0.16 and 0.26-0.65, respectively. In the same horizontal band, the Simpson dominance of
Yongchuan-Rongchang vertical band was the minimum. The Banan-Nanchuan vertical band had the highest Simpson dominance
index. The indexes of biodiversity were not significantly different among the different horizontal bands, which suggested that ant
community biodiversities were on the same level. In contrast to a similar research in forest environment, ant species biodiversity was
least in tea gardens in the main tea-growing areas of Chongqing. The range of the Jaccard indexes of community similarity was
0.22-0.48 and most communities had medium Jaccard index, moderately dissimilar in the tea gardens. In main tea-growing areas of
Chongqing, 7 dominant species [e.g. Tetramorium caespitum (Linnaeus)] were found. Seventeen ant species had widened vertical

distribution range, with activity range including canopy, ground and underground. They were potential resources of natural enemy
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insects of tea plant pests existed. With respect to ant species distribution, only 9 ant species were noted in the range of low to high
altitude tea gardens. About 17 ant species were distributed in a vertical band. On the basis of the above analysis, the results showed
that inter-community communication of ants was hindered by fragmented tea garden habitats both in the vertical and horizontal
directions. The fragmented tea garden habitats were not good for ant biodiversity growth and stability in tea gardens in the main
tea-growing areas of Chongqing.

Keywords Tea garden in Chongqing City; Altitude; Formicidae insect; Biodiversity; Distribution pattern
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Table 1 General situations of sample-plots for ant community investigation in tea gardens of Chongqing City
Sampling Altitude Surrounding Tea garden | Sampling Altitude Surrounding ~ Tea garden
site (m) Tea cultivar vegetation type site (m) Tea cultivar vegetation type
371 598
Rongchang ( Fuding Theropence-  Common tea Banan ( Bavutezao Tea Common tea
County Low altitude)  Dabaicha drymion garden District Middle altitude) Yy plantation garden
400 628 +
Yongchuan ( Fuding Broadleaf Common tea | Nanchuan ( Bavutezao Bamboo forest + Safety tea
District ~ Low altitude)  Dabaicha forest garden District Middle altitude) Yy paddy garden
500 + 803 +
Rongchang ( Fuding Broadleaf forest Common tea | Nanchuan ( Fuding  Broadleaf forest Safety tea
County Low altitude) Dabaicha  + tea plantation garden District  High altitude) = Dabaicha + tea plantation garden
518
( ) + 831
Yongchuan . Broadleaf forest Tea germplasm Nanchuan ( Fuding . Safety tea
Distri Middle Shuyong 2 . resource - . . . Pinewood
istrict . + tea plantation District  High altitude)  Dabaicha garden
altitude) garden
( 615 + 912 +
Yongchuan Middle Fuding Shrub + tea Safety tea | Nanchuan ( Bavutezao Bamboo forest + Safety tea
District altitude) Dabaicha plantation garden District ~ High altitude) Y tea plantation garden
( 632 538
R(glgchang Middle Bayutezao  Tea plantation Common tea W?“Z‘.‘O“ . ( . Bayutezao Broadleaf forest Common tea
ounty . garden District  Middle altitude) garden
altitude)
701 696
Yongchuan ( . Common tea | Wanzhou ( Safety tea
District ~ High altitude) Bayutezao Pinewood garden District Middle altitude) Bayutezao - Broadleaf forest garden
724 700
Yongchuan ( Fuding . Safety tea Wanzhou ( . Safety tea
District ~ High altitude) Dabaicha Pinewood garden District  Middle altitude) Bayutezao  Tea plantation garden
937 . + 1025 +
Yongchuan ( Slikll:ggn Bamboo forest + Abandoned | Wanzhou ( Fuding  Broadleaf forest Safety tea
District ~ High altitude) p sr;))ecies shrub tea plantation | District High altitude) Dabaicha + tea plantation garden
530 1 060 +
Banan ( Fuding Broadleaf forest Safety tea Wanzhou ( Fuding  Broadleaf forest Safety tea
District ~ High altitude) Dabaicha garden District  High altitude) = Dabaicha + tea plantation garden
372 1068 +
Banan Middle Fuding Theropence- Safety tea Wanzhou ( Fuding  Broadleaf forest Safety tea
District altitude) Dabaicha drymion garden District ~ High altitude) Dabaicha + tea plantation garden
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Table 2 Dominant species of ant communities in tea gardens with different altitudes in Chongqing City
Dominant species
Vertical Horizontal Dominant ~ Common species Rare species
zone band species number number number Name Percent (%)
— Paratrechina bourbonica (Forel) 14.5
Yongchuan— Low altitude 2.0 3.0 6.0
g Tetramorium. Caespitum (Linnaeus) 71.5
Rongchang
. . 1.0 5.0 17.0 Tetramorium. Caespitum (Linnaeus) 90.1
Middle altitude
3.0 6.0 5.0 Tetramorium. Caespitum (Linnaeus) 15.2
High altitude Aphaenogaster smythiesii Forel 43.3
Pachycondyla javana (Mayr) 23.9
— 3.0 3.0 13.0 Tetramorium. Caespitum (Linnaeus) 329
Banan— Middle altitude Pheidole rhombinoda Mayr 159
Nanchuan
Pheidole watsoni Forel 34.8
3.0 5.0 7.0 Tetramorium. Caespitum (Linnaeus) 35.0
High altitude Pheidole rhombinoda Mayr 40.1
Pheidole watsoni Forel 12.1
2.0 2.0 12.0 Pheidole rhombinoda Mayr 68.1
Wanzhou Middle altitude Pheidole watsoni Forel 12.4
Pheidole rhombinoda Mayr 40.1
2.0 1.0 16.0 Pheidole rhombinoda Mayr 50.9
High altitude Tapinoma geei Wheeler 42.0
&3 ERT AR K EE R R L T
Table 3 Diversity characteristics of ant communities in tea gardens with different altitudes in Chongqing City
Indexes of biodiversity Horizontal band Yongchuan-Rongchang Banan-Nanchuan Wanzhou
Low altitude 8.00+1.53b — —
Species richness Middle altitude 8.67+2.85ab 8.75:0.48ab 10.00+2.00ab
High altitude 7.33+1.33b 8.67+0.88ab 13.00£2.00a
Shannon-Wiener Low altitude 0.55+0.18b — —
Shannon-Wiener diversity index Middle altitude 0.58+0.15ab 1.25+0.17a 0.81+0.11ab
High altitude 0.85+0.15ab 1.17+0.11ab 1.07+0.26ab
Pielou Low altitude 0.08+0.03a — —
. . Middle altitude 0.10+0.03a 0.16+0.02a 0.10+0.01a
Pielou evenness index
High altitude 0.13+0.02a 0.14+0.02a 0.12+0.06a
Simpson Low altitude 0.26+0.14c — —
Simpson dominance index Middle altitude 0.30+0.10bc 0.65+0.11a 0.44:£0.08abc
High altitude 0.43+0.18abc 0.60+0.10a 0.59+0.13ab
s + s Duncan s , =

Ant community includes all ants founded on the ground and in the tea canopy. Data are means = SE. The same letters following data
indicate no significant difference according to Duncan’s multiple range test. “—" indicates no sample plots in the altitude.
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Table 4 Similarity coefficients of ants communities in tea gardens with different altitudes in Chongqing City

—  Yongchuan—Rongchang — Banan—Nanchuan
Wanzhou middle
Low altitude Middle altitude High altitude Middle altitude  High altitude altitude
— Middle altitude 0.48
Yongchuan—Rongchang High altitude 0.32 0.37
— Middle altitude 0.36 0.35 0.22
Banan—Nanchuan High altitude 0.30 0.36 0.26 0.55
Middle altitude 0.23 0.34 0.30 0.39 0.24
Wanzhou High altitude 0.25 0.45 0.43 0.31 0.46 0.40
2.5 20 ( 6
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Table 5 Vertical and horizontal distribution of ant species in tea gardens with different altitudes in Chongqing City

Species

Yongchuan-Rongchang

Banan-Nanchuan

Wanzhou

Low
altitude

Middle
altitude

High
altitude

Middle
altitude

High
altitude

Middle
altitude

High
altitude

Odontomachus monticola Emery
Pachycondyla luteipes (Mayr)
Pachycondyla javana (Mayr)

Pachycondyla pilosior (Wheeler)
Crematogaster zoceensis Santschi
Crematogaster osakensis Forel
Crematogaster ferrarii Emery

Crematogaster rogenhoferi Mayr
Solenopsis jacoti Wheeler

Monomorium chinensis Santschi

Tetramorium caespitum (Linnaeus)
Tetramorium kraepelini Forel
Pheidole watsoni Forel
Pheidole rhombinoda Mayr
Pheidole yeensis Forel
Pheidole pieli Santschi
Pheidole spathifera Forel
Pheidole roberti Forel
Aphaenogaster smythiesii Forel
Aphaenogaster rothneyi Forel
Leptothorax spinosior Forel
Pristomyrmex pungens Mayr
Messor aciculatus (Smith)
Technomyrmex antennus Zhou
Tapinoma geei Wheeler
Ochetellus glaber Mayr
Formica fusca Linnaeus
Paratrechina yerburyi Forel
Paratrechina bourbonica (Forel)
Paratrechina flavipes (Smith)
Paratrechina vividula (Nylander)
Paratrechina sakurae (Ito)
Prenolepis naraojii Forel
Prenolepis emmae Forel

Pseudolasius familiaris (Smith)

Camponotus japonicus Mayr
Camponotus minus Wang et Wu

Camponotus spanis Xiao et Wang

Camponotus chonggingensis Wu et
Wang
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Table 6 Collection frequency and probability of ant species in tea gardens of Chongqing City

Tree crown Ground Soil
Subfamily Species Probabilit Probabilit Probability f o
Frequency robapiity Frequency ¥ Frequency ¥ frequency
%) (%) (%)
Odontomachus monticola Emery 0 0 3 50.0. 3 50.0 6
Ponerinae Pachycondyla luteipes (Mayr) 0 0 3 60.0 2 40.0 5
Pachycondyla javana (Mayr) 0 0 0 0 2 100.0 2
Pachycondyla pilosior (Wheeler) 0 0 0 0 2 100.0 2
Crematogaster zoceensis Santschi 2 16.7 9 75.0 1 8.3 12
Myrmicinae Crematogaster osakensis Forel 2 25.0 1 12.5 5 62.5 8
Crematogaster ferrarii Emery 1 100.0 0 0 0 0 1
Crematogaster rogenhoferi Mayr 0 0 3 100.0 0 0 3
Solenopsis jacoti Wheeler 1 14.3 1 14.3 5 71.4 7
Monomorium chinensis Santschi 4 44.4 1 11.1 4 44.4 9
Tetramorium caespitum (Linnaeus) 3 2.2 48 35.8 83 61.9 134
Tetramorium kraepelini Forel 0 0 2 333 4 66.7 6
Pheidole watsoni Forel 8 13.1 19 31.2 31 55.7 61
Pheidole rhombinoda Mayr 0 0 9 22.5 31 77.5 40
Pheidole yeensis Forel 3 25.0 8 66.7 1 8.3 12
Pheidole pieli Santschi 0 0 1 25.0 3 75.0 4
Pheidole spathifera Forel 0 0 1 100.0 0 0 1
Pheidole roberti Forel 0 0 0 0 1 100.0 1
Aphaenogaster smythiesii Forel 1 4.5 8 36.4 13 59.1 22
Aphaenogaster rothneyi Forel 0 0 4 333 8 66.7 12
Leptothorax spinosior Forel 0 0 4 44.4 5 55.6 9
Pristomyrmex pungens Mayr 0 0 1 100.0 0 0 1
Messor aciculatus (Smith) 0 0 8 50.0 8 50.0 16
Technomyrmex antennus Zhou 0 0 0 0 1 100.0 1
Dolic:éJderin Tapinoma geei Wheeler 9 37.5 6 25.0 9 37.5 24
Ochetellus glaber Mayr 4 50.0 3 37.5 1 12.5 8
Formica fusca Linnaeus 1 3.7 14 51.9 12 44.4 27
Formicinae Paratrechina yerburyi Forel 5 455 2 18.2 4 36.3 11
Paratrechina bourbonica (Forel) 2 10.0 7 35.0 11 55.0 20
Paratrechina flavipes (Smith) 5 17.9 9 32.1 14 50.0 28
Paratrechina vividula (Nylander) 0 0 1 100.0 0 0 1
Paratrechina sakurae (Ito) 4 57.1 2 28.6 1 18.3 7
Prenolepis naraojii Forel 3 50.0 2 333 1 16.7 6
Prenolepis emmae Forel 1 100.0 0 0 0 0 1
Pseudolasius familiaris (Smith) 0 0 1 12.5 7 87.5 8
Camponotus japonicus Mayr 2 5.4 21 56.8 14 37.8 37
Camponotus minus Wang et Wu 0 0 2 100.0 0 0 2
Camponotus spanis Xiao et Wang 0 0 1 9.1 10 90.9 11
Camponotus chongqingensis Wu et Wang 0 0 0 0 2 100.0 2
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