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Ground-dwelling ants as bioindicators during 30-year vegetation restoration in a

savanna area, Yunnan
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Key Laboratory of Forest Disaster Warning and Control in Yunnan Province, Southwest Forestry University, Kunming 650224, China

Abstract; Savanna is a type of vegetation influenced by dry and hot climate. Savanna vegetation in Yunnan is distributed in
arid and semi-arid valleys of the Hengduan Mountains area, which has an extraordinarily fragile eco-environment. Many
artificial forests were planted in these areas in order to restore the vegetation. However, there are few studies on biodiversity
conservation and ecological restoration. Ant communities are considered useful indicators of the changing environment and
have been used successfully in the evaluation of ecological environments around the world. In order to reveal the bioindicator
role of ground-dwelling ants in the savanna of Yunnan, exploring the importance of artificial forests in biodiversity
conservation. We investigated the ground-dwelling ants by pitfall traps in plantations and natural vegetation within savanna
area, Yunnan, China in 2005 and 2011.. The main results were as follows: 1) Ant community composition: 40,467
individual ants were collected, representing 5 sub-families, 19 genera, and 47 species. The largest number of genera, 6,
was found in Formicinae. Myrmicinae had the most species, 19. There were 6 species each of Tetramorium and Camponotus.

Iridomyrmes anceps was the most common species in well-protected natural vegetation, while Monomorium mayri was the
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most common one in disturbed natural vegetation and most plantations. 2) Ant abundance and a-diversity; there were no
significant differences between the shrub grassland and secondary forest of natural vegetation. Among all vegetation,
Azadirachta indica had the greatest abundance of ants and a-diversity, which was close to that of natural vegetation,
followed by Eucalyptus spp., and Leucaena leucocephala ranked the lowest. Among all afforestation models, the Azadirachta
indica-Acacia mangium plantation had the most a-diversity. Ant abundance was greatest in the Azadirachta indica
plantation, and the Eucalyptus spp. plantation was the lowest on both indexes. 3) Community similarity and B-diversity :
Only the ant community composition in the Azadirachta indica plantation was similar to that in widely distributed scrub
grassland. However, B-diversity in the Leucaena leucocephala plantation was the highest; its BCs value ranged from 0.481 to
0.935; the Azadirachia indica plantation had the lowest diversity, with BCs values ranging from 0.200 to 0.478. 4)
Relationship analysis: Both ant species richness and its the ACE value had a significant positive relationship with herb
species richness and its ACE value. In total, the most abundant ant species in the ant community in the Yunnan savanna
were from Myrmicinae and Camponotus compared with other families and genera, which was similar to that of other savannas
in the world. Azadirachta indica and Eucalyptus spp. plantations had a high level of a-diversity that was close to that of the
natural forest, which has a positive role in local biodiversity protection. Even with a relative lower a-diversity, the Leucaena
leucocephala plantation was a good inhibiting desertification model in an area of extreme degradation with higher B-diversity.
All of the artificial forests played an important role in restoring ecological environment in savanna areas. We conclude that
the a-diversity in ant communities could be a good indicator of biodiversity, which can reflect the biodiversity situation
during vegetation restoration in savanna areas. In order to improve the ecological consequences of artificial forests, more

research is needed on the effects of restoration models with mixed tree species and plantation modification.

Key Words:; formicidae; biodiversity; species composition; bioindicators; plantation forests
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Table 2 Common species of ground-dwelling ant communities in Savana area, Yunnan

K45 No. Plot H DLFP B HE 43 b Common species and its percentage (% )

Pl Jis AT S Iridomyrmes anceps (56.7) ; &Sk BR IR WL Tapinoma melanocephalum (28.5)
P2 Jit FUT S L anceps (68.8) ;3 [C/NE W Monomorium mayri (13.8)

P3 Jit SEUT R 1. anceps (37.6) 3 BSKFR LMWL T. melanocephalum (14.3) ; 348 5 WL Camponotus badius (12.3)
P4 /NG M. mayri (92.1)

P5 HANFI M. mayri (24.7) ; 5L 2 Camponotus sp.2 (22.9)

P6 KK MY Pheidole lighti (89.9)

P7 B R/NZW M. mayri (19.7) ;FHHE/NFW M. chinensis (18.2)

P8 HIIEW 1 Tetramoriu sp.1(52.5) ; LB 5L C. parius (16.3)

P9 P RANFW M. mayri (76.6)

P10 T ER/NZI M. mayri (39.9) ;% BB MEUL Crematogaster rothneyi (26.1)

P11 SR R T. melanocephalum (30.6)

P12 P RANFI M. mayri (55.9) ;% BJEZNEIL C. rothneyi (13.4)

P13 MR R T. melanocephalum (38.1)

P14 TR MR Ochetellus glaber (74.3) 3 B BJE24ME ML C. rothneyi (17.1)

R3 ZEFINMRMRIOBNFESEN « S

Table 3 Abundances and a-diversities of ground-dwelling ant communities in Savana area, Yunnan

R = OES YHMEERESH ETFEZENER Rt 5 AMAEL YR EE SHE HF2ENER
No. Plot Individuals  Species richness S FEATHE ACE No. Plot Individuals  Species richness S FEAGTHE ACE

P1 4355 28 29.0 P2 2746 20 20.5

P3 1590 29 29.3 P4 6974 25 32.5

P5 2608 21 31.0 P6 11196 30 34.2

P7 264 18 19.0 P8 974 25 25.2

P9 1984 19 22.0 P10 3711 27 27.8

P11 2258 25 25.5 P12 1730 27 27.5

P13 42 7 7.5 P14 35 4 4.0

T L& BEATHE R ACE ( Abundance-base Coverage Estimator) {H

ARAEAE DS AS TR, Xk B SRR P AU A MR DA | N AL FP AR P | EVBRMRRIEI B 15 Wbk M
USRS 22 FE M o ZZARPEREATTT 28 00 A RN 22T LU 25 R LA 4 A6 1 ARAELRI A T A AR et DA ot 382 0 I
b, RIS R MABOE S YR S (0 X ACE (B, Y90 W5 1E 22 5, o HE 9 R A ELAT R AR bk — B0 3l 3 0
W o ZRAEAKF o fENTARBO , EVRRARH R0 WU VE 2 E ) o ZREPE I, 55 A SRR i R 0 e
T 22 B oo ZAEMEACE — 2 R AR IR 2, O RIS UK 2 FE RN o Z24EVE S A SRR TE 0 2 22 5 12
ACE {HREART AR B P IOTE RN, THTAR & WM B A AR A M R I I E R o ZHEE, BE R THE
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Table 4 Comparison of abundances and a-diversities of ground-dwelling ant communities in Savana area, Yunnan(M=+SE)

Hb 20 TS AMAEEL YRR S HFZENER
Ground-dwelling ant communities Individuals Species richness S BEAbTHIE ACE
WAk Secondary forest 3.5+ 0.1a 24.0 + 4.0a 24.8 + 4.3ab
FEFLI\ Shrub 3.5+ 0.2a 25.0 + 2.3a 30.9 = 0.9a
MWK Eucalyptus plantation 2.9 + 0.3a 20.7 + 2.2a 22.1 + 1.8b
ENBAk Azadirachia indica plantation 3.4+ 0.1a 26.3 + 0.7a 26.9 + 0.7ab
SHER AR Leucaena leucocephala plantation 1.6 = 0.0b 5.5+ 1.5b 5.8 + 1.8¢

SIATETXS AR W Fh & BE S (H M ACE {H37E1T T 77 22 55 M IIE R A K 2, AR BSOS I /2 T 22 5%
P, KR R AMAREGIEAT T 7 iR AR el i T 22 55 MR s /P [ S AU (M+SE ) Hbs A A [R5
FIRTE P<0.05 K I i3
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35 *ﬁ 3&@ ﬁ’ﬁ Fig.2 nMDS analysis for ground-dwelling ant communities in

HO WD o ALV S Y o ZRENEZ (IO R gy van® Areas Yomnan
LA 6. 14 AV B M Hb 22 0 R VA AR R B S (i
IR ARSI BT S (2 ACE {EAR G ; o 7200 i BEYE ACE (45 B A R W REVE W =5 8 B S (%
ACE {HAIARG, A%, M o ZREVESHIY o ZREME 2540

4 HiRSH

4.1 MR ZH

0 gy e 2L A5 A 2 R DA DG, S ) A8 5% T A b X A A = ) Ak A b 25| Lt S i il g o 21
BRI L[/ Z AL YT WO R R WO ARR Z s FE R o, 5 i BUB Camponotus RS i
UYL AR R T O R OB R K R, 5 WUR S AL A R %8 e R R R
FEW R B 22— ARG, 5% 1 94 Hb DX 3 00 R v T2 45 o LSO R o 4% A A 28 /N R

http ; //www.ecologica.cn



18 14 Yy SRR RGN XA 30 4F MR ID T E RS S AR T I R R 1R 7

W DR FA Y T AR TR P RIS TR o 0 SRR Vi 2L A TR S I A A R T s s R AL A i i S 3l 2

x5 ZEFEINMKMRELNEER SHM

Table 5 B-diversities of ground-dwelling ant communities in Savana area, Yunnan

FEHLS No. Plot P1 P2 P3 P4 P5 pP6 P7 P8 P9 P10 P11 P12 P13
P2 0.333
P3 0.228  0.388
P4 0.358  0.289  0.222
P5 0.224  0.268  0.320  0.348
P6 0.345  0.400 0.322 0.382  0.451
P7 0.348  0.316  0.447 0.349  0.231 0.542
P8 0.321 0.378  0.370  0.320 0.261 0.455 0.302
P9 0.404  0.487  0.417 0.364  0.450  0.469  0.405 0.409
P10 0.200  0.319 0.286  0.269  0.250  0.333 0.289  0.308  0.435
P11 0.321 0.378  0.333 0.240  0.348  0.418 0.349  0.440 0.318  0.308
P12 0.309  0.277  0.286  0.269  0.333 0.368 0.422  0.385 0.478  0.333 0.346
P13 0.657  0.481 0.667 0.562  0.571 0.676  0.600  0.625 0.692  0.588  0.562  0.588
P14 0.812  0.833 0.818 0.862  0.840 0.824  0.818  0.931 0913  0.871 0.724  0.935 0.818

®6 ZEFEINMXMRIGW o SHESEY o« SHEHEXYE

Table 6 Correlation of ground-dwelling ant a-diversity and plant a-diversity in Savana areas, Yunnan

i H ltem HoZE gy S A Ant Species richness S H ML ACE {8 Ant ACE
KOARMEY) S (8 Herb Species richness S 0.589* 0.576 "
BAMY) ACE {8 Hertb ACE 0.568" 0.591"*

“ow " FORAN K B FEME K 0.05 K

4.2 SRR o ZHREE

WG 2 R P A A R BT P LA A X R 43 A (R 1, T 2 BRI I AR P e B R 5 3 b X i 2
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AR5 T A 800—1700 m ) Soutpansberg L4374 78 Ay | Hrp 33 Pl A FE g T 5 O HE AR Y B
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