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Table 1 Soil textures and organic matter contents in the Liudaogou Catchment

oSyt Bk L ki AL
Soil type Clay (g kg?) Silt (g kg™ Sand (g kg Organic matter (g kg)
fiv 1 Sand 4 26 970 1.3
b+ Loamy sand 34 224 742 5.1
3+ Loam 150 374 476 6.9

TR B R AR RS AL ER S 3 LB T B4R 20 em. /& 20 em [ AR
Yekirh, ZESHIE 1.4 gom®, HUKEIEHICE 100 g kg™ A4, WIS BN 0. 10, 30,
50. 100, 150, 200 S Ty, #RabPE 3 NEE, IFAEZRMHNEEBTR DT . W AR
Bk gimkiie 2 HIERE, 0 eGi N HIERN S, F SRR s s R R 1
FHRE KT R o 5 6o I K R i i 28 1 3 ) 3 o 3k 4T (R VA 434

= 358 5 T S R £ A O S MR G : F I RD £ L S AR ON B AR 30 em. & 40 cm
(SRR, BTSN 36 om, MR ER S EE . _ERRIMOT, 45 HAE N KA & K B A 100 g kg™
Fedi, FRALEE 3 ANEE . MG EF AMREUE A US BIBGH 200 RN AR, AR I 2
S5 6 77 1A I A o A L e R SRS R, SIS 4 AR A e R L
BB, FRI AR BRI A RS R

33 K BT W SR 7 AL [ RS MRS+ K A BRI R 2 N A /N LR T 1R B SR
&, BERENT M EKE RES/KE) 25k fE 5. 30, 60, 100, 150, 200 Fl
250 g kg, FHLLFE A ANEE . K 18:00 FRE, HHMINAE K FK B R E K &K E
A, WL EL AR IR BT AE B CT ORI R R , /b 3 S /K B i s 5 4 4
AR

398 7 W L AL ) R MR AR ER S AP LN B4R 30 em. 1 40 cm [
BU, HIEEE N 36 om, MIRESE . EEHOT, A RS S KB AE 100 g kg”
FEA, FRFEIAES., B ERES NN 129 em® f 1.5 gem®, SRS AHE U5
TSR (1 RWUE A1 100 R T8O BT Ay, Wi b2 5, FA B RE IR T
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AR, X5 Karlen SRR B FFANET, HA S BCE I 5
MR TEE R NI, SR EE R PRECIRERTE . MBSO LR R,
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WSS G0 I B E AR, BRI 3~4 cm®. B ISR RGN, W S R B I
Hhn, JEIEREEKRAE, RS R EE BIREA B R )50 (E e M 1 .

FENTEIR TR AT H A S 8 U350, St B R A BRI R R HAS
W KPR AR 520 R4y, SRR RTIA 63 em 47, 1@iEHIE 4.1~6.6 mm, fHE#
T T AR 606~2 117 mmP. AR H A 55 75 0O /1N Bt 25 SO SR (g g, (R O
R B FE AL R, AR Fm A S B . B H A 5 1 AR & i1 b,
FHOREE . HEAE . SN SCUA RSN S A FR R S TR N, (E ORI 13 A &

R A P Y B TR
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Nest entrance
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K1 AN FRE R R A 5 BUR NG MAFAE (a-f BEVERIBE ) A0 /E: 154 32, 60, 100, 165 Fil 248 K1)
Fig.1 Characteristics of ant (Camponotus japonicus) nests relative to community size (a-f stands for community
size, a: 15, b: 32, c: 60, d: 100, e: 165 and f: 248)
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Fig.2 Volume of the soil moved up onto the surface by worker ants relative to number of worker ants
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Fig.3 Varying number of nest entrances of Camponotus japonicus (a: Single entrance, b: Double entrances, c:
Multipule entrances)

FNAFRAA T B S BB NEE KA A IR T BORGEMRIEA . = A R56H 200
WCOAUR CE T RELIE (PVC) BN LR, TH0E PVC &N EBER Z AL B2
PRI, BEAE 2R ROER N, T S TR K. 2 T A 1A) 20 KIN, BUSHRANELN, It
i, FAth TS R P23 T HE NS BT AE SRS 4 . TG PVC B BEJIERE [0 T 4248,
IS PVC EIRAIIAZM . FFRFM T HA S HE R O 1~3 2, §
TIEARLGERIMCIR S B E AN S E MR, IBTE BARAE 4.1~6.6 mm Z[8], IXECRHER F IR 5%
AR s H SR SR 32 AR 2 B PN 7 A, TR 70 A T A AE 2 LT ) L i
FLFEAR . ARYE Villani SR 0 = N BFFCR A 5N PVC B BB IR B S b R A
RIS, 2 PR Al R [ A i, AR E 9 35 7 B T 1) R P24 TR R I BRI AR EEAN A
2 B AN . PRI, SRR R BT PVC B I R/INIR T H AR 5 I
BORE, AEH B IR DL RGBT e s 5 B AR AN
2.2 BAFHTHASERMEEVIRBEREBITEE
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4 OAGHEE () MEFERERE (b) FLRRTEL
Fig.4 Comparison of ant nest between Camponotus japonicus (a) and Messor aciculatus (b)
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BIEPIRARE (R2) , HASHEBERER 600 mm, [MEEBCRBUE R ATE 1500
mm. ERFMETHARSEEE ] OE 1~3 M2 iu), $HOBEAE 4.1~6.6 mm Z8); 1%t E
MR 1AM, HOBERARE 23~3.2 mm 2 (i), HASEECEESEEmm. HE5
HOMEL = ) BRI /N T BOGREC. B BIGRBCH LT H A 5 15 BOH SR B 37 ONTEE 22 1) 3
%, XATRE S EFBIGRBUNAEVE SIMEE o0, —J7 1, BRI A B T4 BIGREBERE E K
(BRI 22 H ORI A — 5T, B BICGRBUE T & 728304, 1E4F BUGRBER T
Fr, BT UURSEATE S AR 2. BT AR R A 1 5 =P, R4 oo Re s o
FUBEE I S A (Pachycondyla astuta) [FJ5E7&5Hy, HEREELE 5~25 cm 2 [A], J@IEH
ML, O ARG, ORI R, WIORh R e S 2 R E
BRI R — o V2 HAR BN ST 5T b A3 2 7 2RAAEE  fr Bpaklly i ] 7 32 2
EETHIRORE, AR T 5 s B RRI HEP. A~ 5 70R
A JLEK, T 2 U ST iR R 5~15 cmi®), MR ST A B0 R, i 1 iR
JREARAE 1~50 mm 2 181484k, SE/IEREAE 10~103 em 2 6B, N3 v sk H A 5 T O g
BWCRIAE A G 21 BV RN RAR B SETT THIAFAE 22 5, T DA i s ) 557 48 R 78 55 1 8
B, JOER. JUORE., BEHE. BEmRMEERBESTmYAREER.

% 2 BASERFE EWIRBUE 7 EEFFIE
Table 2 Characteristics of nest structure (Camponotus japonicus and Messor aciculatus)

g HOER B o 4 5 A
o . HLOR B HEEHE L AT _
LEYYEUES H Entrance Distance between
] ) Nest depth Chamber Chamber area
Ant species Entrance diameter , two chambers
(mm) number (mm°)
number (mm) (mm)
HA S i 1~3 4.1~6.6 600 6 1600 60
RS EN 1 2.3-3.2 1500 12 2100 100

@Camponotus japonicus,@Messor aciculatus

2.3 TIERM, SKEMBEX HASEWE NI

TENTEVATIBIRE R HA 58 e I8 LA AR 2 504, BRI K R+
HRar A . BT ISR — o A B AN ) IS K E M H AR S R L
+ Wb =R IR B S URHIE . HAR S BE =R R SR A — N HE O EAA
1E 4.1~6.6 mm 2 (8], T 870RE S TAEKE BRG] IR EEACA 36 cm 247,
FEN 1~2 A BeAk, SRS SR SR E RN A S A BRI TC I B2
Rlit, f£—E A EAEE R EKEFMET, AR BTHL AN H A 5 8 S SRR &
AL

W ARG —E A ER L&, B H AR 58 BHEA R &K E T By
fiEo Wb /K EAE 30~200 g kg™ 8], F A 5 T80 AT 42300 S5 7R H S5 ) i AR 5 W AL 5 B
ANEAERAR; 48 K EART 30 g kg™ BUKT 200 g kgt I, SCREIEAE HAE NS . HTaE
THGHEW ER S YIS, SEUSTCTEFER, U SRS T e e A4 RS %
WS 7, Espinoza il Santamarina BUIA Ry, EBUREECK RSt b, B0 R I K B
FETEEL AT, FEIERINRD b A B SOl 7 A R ) R R 2 Ak TR EDIRAS, A i GaE
M R, ERATE IR A IRILR . HAh, K B i ) A K A K 5
W, 33 W/~ I HASEBUSEA R G/KERAM T RIAEFEERE

®3 TEAKEFHTHASEUBEHNE TR EERE
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Table 3 Surviving and propagating capabilities of queens ant (Camponotus japonicus) relative to soil moisture

content
TS K E AEIE I (7] T QR
Soil moisture content (g kg Living days (d) Work ants number Ant egg number
5 12~22 0 0
30 30~42 0 3~7
60 48 6~12 1~7
100 48 5~9 1~9
150 48 11~15 7~11
200 48 6~10 11~17
250 5~9 0 0

T A B B B AN R /IME AR 4L E ] Note: The data in the table is the range of the maximum and
minimum values

HA 5SS E /KR 5 g kg™ D RIS EN, tREHE, 16 17 d A4 R BuK
FETT: fERKE 30 g kgt MRS, UG AT PE ORISR SN, (BRI TG A KE
60~200 g kg™ RS- b, BURFEN. SEL. FHEI TG /RS /KE 250 g kgt RS b, B
JEAREFZ OGP B, BIA T, IR 7d 0T, HEAT L, Bk E I ) A AE . SR
BRI BRFEN, & /K& AR AT B3 5 i IO ) U AT 5| A2 B3 ORI AR AL, o (HRAE
7K 30~200 g kgt Z IAIN, HLELGEE HAR . SR R IR S5 0K H A SRS R R
TEHTRAAL o PR, AN [E] E5 7K B 2% A0 WS ) A A A BT RE 52 R, DT 5 M) SR P K
BRI 51 A S 7O AR AL, AEAS S %oF LR 25 4= A B SR 5

HAMAA TR, LA REECORN A A S BB ORERR, Fln TR E. =N
PRI AE H AN SR A — BB LT, AR A E, RAAFRRE TR H A 5B RE, 45
RHW: AFRAFEFERGEHERRENZES (H5 . HEAEE 12 g om® K, $HUmiE
K. 30, SRR KT HIEAEA 1.5 g om IR, HIEAE N 1.2 g com®
I S5 CBE [ TE [r) E HL AR SR BN R %

a b

K5 RFEIZAERET (a: 1.2gcem>Flb: 1.5gcem™) HA DI 8
Fig.5 Sturcture of typical ant (Camponotus japonicus) nests relative to soil bulk density (a: 1.2 g cm®and b:
1.5gcm?®)

EHEZE N 1.2 g om® I HRSGEIE S T 94, TN 5 AN, HEEAED 13.6 cm’,
KL KT IR E N 15 g em BN (K 4) o (HHHE E AR B3 s N
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OB A%, 4R Espinoza fl Santamarina BUAF 7. 76L& /K B4 14F R IR A I +rpr, 5
WAL EA AN IT A KR, T GHRIE 7> SR % . AR A RARPL, R B I T
SRS, BT EIRE B LIRS, BIER R ROR R T EOR, REC RS
P, WOWSCAS B 4788, DRI, FE TSRS ORI, I SIS R el B, I, SRR
T RNy SR R S M R TR R UK
T4 TERETHASTRENRAER, 2XBENTHILE

Table 4 Total volume, number of branches, and number of node number of ant (Camponotus japonicus) nests

relative to soil bulk density

TR E SRR ISR R
Soil bulk density (g cm™®) Total volume (cm?) Branch number Node number
1.2 13.6 9 5
15 6.0 1 1
345 ik

B AR T HA S H WER S 3 B A N A E A E B s PP R s A, 80 ER
4.1~6.6 mm, 51 1~3 A, BLIXEHBEE WG 3G i AW A R, B KR EEATIA 63 om
KiAr, e REIER 606~2 117 mmP. BEA H A S B TRCRR RN, LR ZHRY
LR RGN, PIE A REREAK R EARRRNT, T PVC B IR,
i H A 5 R R FEAE 30 em /Ay, BEUNIEIE e 17 T MR R R 7250 HAS S 151
MEFBBGRIE R FIIR. BORE . BN EAR, BOduE. BREEEGHENER. A
A EIRFUBAAF SR EXIE T, HA SRS MR IE LM 25 . TR RN,
WASCEL RS R AT B, GEIE R, SRR RN SRR RUD . B, TR RIER
oy IR KA I AN 2 B RN 1A S AN SIS B, 0iE FAR T 2 51
AR A R
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Structure characteristics of Camponotus Japonicus nests in northern

part of Loess Plateau and influencing factors
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Abstract [Objective] Large-scaled restoration of vegetation in the northern part of the Loess
Plateau has promoted development of land-dwelling animals or soil animals in that region by providing
abundant food and suitable habitats. Nesting activities of soil animals markedly increase the amount of
soil macropores, which in turn significantly affect the transformation, storage and utilization of
precipitation. The pores formed by soil animals and plant roots are often tubular and have smooth inner
walls good in water stability, and hence significantly contribute to the migration of soil moisture. In
recent years, quite a number of studies have been reported investigating macropores formed in the soil
by plant roots in the Loess Plateau, but little has dealing with macropores formed by soil animals in the
region. Therefore, this study aimed to investigate characteristics of ant nests (Camponotus japonicus)
and identify factors controlling their nest structure in the Liudaogou Catchment. [Method] In this
paper, Camponotus japonicus in the Liudaogou Catchment, north of the Loess Plateau was selected as
the research object. Subterranean nests of the ants and the native Messor aciculatus were filled with
thin mush of orthodontic plaster in the field to produce 3D images of the ant nests for comparison to
check their similarities and differences. Besides, a total of 21 iron buckets (20 cm in diameter x 20 cm
in height) packed with loam were used to raise worker ants in so as to explore relationship between
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volume of the nest and number of the worker ants. Moreover, worker ants were introduced into plastic
buckets (30 cm diameter x 40 cm height) packed with sand to assess effects of soil moisture content
and soil bulk density on structure of the Camponotus japonicus nests. [Result] The Camponotus
japonicus nests in the field stretched out vertically as tunnels and horizontally as a series of planular
chambers linked with the tunnels. The nest tunnels ranged from 4.1 to 6.6 mm in diameter and went as
deep as 63 cm down into the soil. The cross-sectional area of the planular chambers ranged from 606 to
2 117 mm?. The nests had 1 to 3 entrances each. The ant nests in the lab did not vary much in diameter
of the tunnel, cross-sectional area of the chamber, and number of the entrances from those in the field.
Limited by the volume of the PVC cylinder, the nests went only 30 cm deep, with the channels winding
downward without lateral branches developed. Significant differences were observed between the nests
of Camponotus japonics and Messor aciculatus in diameter of the channel, shape and cross-sectional
area of the chamber, and depth of the nest. As the ants increased in colony size, the nests gradually
increased in size. The Camponotus japonics community can survive in the soil with moisture content
ranging from 60 to 200 g kg™. In a proper range of soil moisture, soil texture did not affect much
structure of the Camponotus japonics nests. However, in the sand soils low in moisture content, ant
nests were rarely found. Soil bulk density also greatly affected structure of the ant nests, reducing
length of the nest, number of the branches, number of the node and total volume of the ant nest when it
got heavier. However, tunnel of the nest did not vary much in diameter with soil moisture contents or
soil textures. Diameter of the tunnels mainly depends on body size of the ants. [Conclusion] The
research elucidated on a small scale the characteristics of the soil-dwelling ants (Camponotus japonics)
and their affecting factors. All the findings may broaden the scope of the study on soil macropores in
the northern part of the Loess Plateau. Such knowledge could in turn be used to develop strategies for
enhancing the soil water storage capacity and restoration of sustainable vegetation in the arid region of
the Loess Plateau.
Key words Ant; Soil moisture content; Soil texture; Soil bulk density; Nest structure
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