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[Abstract] Intensified agriculture has drastically reduced the precious warm temperate forest of Taiwan

last century, and ultimately affected the biodiversity and associated interaction among ecosystems.
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This study explored conservation strategies of shaded tea garden under camphor forest by using ant
survey technique in Pinglin District, New Taipei City in 2015-2016. The decade-old tea garden has been
intercropped with stout camphor seedling since 2011, in which ant fauna has been similar to the nearby
20-year-old tea garden under green maple, and continues to provide tea yield. Mixed forestry with tea
agriculture sustains ant and bird diversity in the neighborhood in the following ways. (1) Appropriate
planting density of camphor forest established rich ant fauna. Four-meter intercropping becomes excessively
loose stands, and is difficult to avoid seasonal wind falls. (2) Under the 4 kinds of intercropping, there are 12
ant species spread widely across all treatments in the agroforests, including disturbance and stress functional
groups. (3) Open-canopy sites (treatment C) have higher average temperature yearly, which benefits larger
Ponerinae predators. Daily air temperature range (DTR) in air peaks in closed-canopy sites (treatment A-B)
that enable rich diversity of the patchy ant species to sustain locally. This 0.3-ha 4-treatment experiment
highlights that the mixed agricultural system under managed forests can support shaded tea yield, timber
production, and biodiversity such as ants and birds. The agroforestry strategies provide conservation insights

into sustainable management of lowland tea farm.
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Table 1 Survival and growth state of stout camphor, and ant fauna in shaded garden

I P D A B C
Ftz 0.5X1.5m 2X1.5m 3X3m 4X4m
EARERAE & R i FfkH
KRR 6L BRE BRE R
féttn HHE205 ofF 65 65F
AR 50+ 283 81 67

T AR (%) (Not Available) 71 79 51

=1, Ht (cm) 301.54£19.30 349.51£114.01 350.31£75.26 361.56+138.76

11, GBH (mm) 57.35420.73 88.59434.45 90.4129.03 115.66 +£38.06
S, C (m?) 0.8740.63 3.3542.70 4.05+2.71 5.6243.54
TEMEHEAT*, Csum (m?) 8706 7867 3552 1795

T R 5 2 e 485 438 1.98 1.00

* T AR BT RS A T AE R BERRE R 2 i - R e s e & -
** HONMHEAE A8 RS MR PR LURR BRA Z A7) (Cla) AT 5 L » SRR IR S A f U (44 m){E 3 BEAAHE S i O A 22
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Table 2 Ant fauna of 20 ant species in Pinglin shaded garden, marked by functional groups: (C)

ompetition, (D)isturbance and (S)tress group

HiiEiEs Rl Dolichoderinae

(D) HEBHERE I Tapinoma melanocephalum
(D)8 /& i8I Technomyrmex brunneus

L% e5%} Formicinae

(D) E il 35 | L1l Paratrechina flavipes

FiZIoRl Myrmiciane
(D)EhHNER NS Crematogaster laborisa
(DY NESRE Monomorium pharaonis
(D) KK BEZR S Pheidole formosensis

(D)ENE K BEZ S Pheidole megacephala
(D) KM EMIZ % Aphaenogaster tipuna
(DM M504 Aphaenogaster isthmus
(DY KPS Tetramorium pacificum
(D) H A8 5R1g5 Tetramorium nipponense
(D)EE EJRIBETRIG Strumigenys emmae
(S)&4$144 5% Recurvidris recurvispinosa
(S) H A Jga%E R g% Strumigenys solifontis
()i RJEEBE R Strumigenys chuchihensis

#ti&DoR} Ponerinae
(S)TEERHEHEE Pachycondyla javana
(S)F M EMEE Pachycondyla luteipes
(SFIELAE & Hypoponera zwaluwenburgi
(S)FHHE G Fa 8155 Proceratium itoi

EIZI5R] Dorylinae
(C)$5 113X Aenictus ceylonicus
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A SHAD, A, B, O)ifi ACIEAE 7
[EEA(R3) °

/3 MTIRESIEFTHIRISEERIEHN=00) NS ELEE - DR FEID HAINE R

Table 3 Frequency and seasonal distribution of ants in shaded tea garden

HEL KB FEffi o A dE B A * PRI

DiReRt © B (Disturbance Group)

D A B C

HHagE R

Sp.1 1 /2 I B HsE 6  [EEzon-EE w 12
Sp2  BEATHRIEEE 9 EEAM-EE A 1 2 2 4
(gl
Sp.7  FEMIE LI 4 RESH-HE R 13
KGR
Sp.8 iR 9 EEASM-RE A 33 3
Sp.9 KPR ATEZR 25 JEIZoAn-RAE A 39 7 13
Sp.10 B KBRS 8 EEAm-BE w 5 1
Sp.12 Kbk RMIZRE 49 BEHZOTR-RAE A 3 16 17 13
Sp.13 g RIZR 16 JwiZof-E3 w 1 6 3 6
Sp.14 /N GRIE 46 FEIZOAR-RF A 7 13 14 12
SpI8. B EJHG I 1 R o 1
Sp.19 KA 1 {32 o 1
Sp20  HARBEIR 5 Bz A AT-E R w 2 2 1
YIRERF 1 AT (Stress Group)
ey
Sp.15  EaHESRIE 1 BA o 1
Sp.16  HASJH%HZR IR 4 RS H-EE R 3 1
Sp.17  Ji URHEGR IR 5 EEAH-EE w 2 102
g R
Sp3  JTUH:FHE MR 14 Bz A-ERK w 4
Sp4  HETHEHR 34 EEZAH-EE A 4 12
Sp.5 IRk MR 3 BE 0] 12
Sp.6  [REEEA 1 B E o) 1
TIHERT © i EF(Competition Group)
GEUE D
Sp.11 S5 K 4 EEZHH-H w 2 11

*AEEREZ AN 0 WRRINEZ 2 mEE ~ 2

2 - REFEFRRDf(E - HE) > O -

R - DBPACHEL0.5%1.5m) » A B (HE2x1.5m) » B.HF(EE3x3m) » CHIRICH EE4x4m)
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Fig. 2 CCA analysis in shaded garden with 20 ant species (/\) and environmental gradient (—).
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Fig. 3 Monthly soil temperature and daily temperature range (DTRair) in average across treatment A-C
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Table 4 Rich ant species found in shaded treatment A, reflecting a differential mean temperature and

daily temperature range (DTRair, SE)
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Table 5 Ant species found in shaded treatments A-D, particularly reflecting rich ant species diversity in

the patchy treatment A
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