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Effect of ant nesting on soil respiration in a tropical forest of Syzygium

oblatum community

LI Jihang, WANG Shaojun”, WANG Hong, ZHANG Zhe, CAO Run, CHEN Minkun, LI Shaohui, CHEN Qibo
College of Ecology and Soil & Water Conservation, Southwest Forestry University, Kunming 650224, China

Abstract: Ant nesting induces a significant change of soil microbial and physicochemical properties, which can exert a
significant effect on the temporal dynamics of soil respiration in tropical forests. The Li- 6400-09 portable soil respiration
chamber was used to measure respiration from ant nests and the reference soils in a Syzygium oblatum community of tropical
Xishuangbanna, Yunnan. The results were as following: (1) Soil respiration rates had obvious temporal variation, showing
a single peak curve trend. They were higher in ant nests (4.96 pwmol CO, m™s™") than in reference soils (4.42 pumol CO,
m~>s"). (2) The temporal variation of soil respiration was affected by soil temperature and soil water (P<0.01). Ant
nesting significantly changed soil temperature and water in ant nests (P<0.05), which affected soil respiration. The
contribution of soil temperature to soil respiration was higher in ant nests (83.8%—91.8%) than in reference soils
(81.2%—83.1% ) . However, the contribution of soil water to soil respiration was lower in ant nests than in reference soil,

which may owe to the lower soil moisture in ant nests. (3) Ant nesting significantly increased soil microbial biomass carbon

(P<0.05) , which had a significant effect on soil respiration rate ( P<0.01). The increase in the soil microbial biomass
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carbon due to ant nesting can explain 76.9%—71.1% of soil respiration. (4) The change of soil physicochemical properties
under the effect of ant nesting had a significant effect on soil respiration. Soil bulk density was negatively correlated with soil
respiration, while soil respiration was positively related with soil microbial biomass carbon, soil organic matter, soil easily
oxidized organic carbon, total nitrogen, nitrate nitrogen, and ammonium nitrogen ( P<0.05 or P<0.01). Therefore, ant
nesting changes soil microbial (i.e., soil microbial biomass carbon) , soil physical properties (i.e., soil temperature and
soil water) , and soil chemical properties (i.e., soil carbon and nitrogen concentrations), which can have a significant

effect on soil respiration dynamics in the tropical forest.
Key Words: ant; Xishuangbanna; tropical forest; soil respiration; temporal dynamics
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galanga) . T3 X #& 9 ( Pandanus furcatus) 55 ,
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Fig.1  The seasonal dynamics of soil respiration rate in ant nests
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Fig.3 Relationship between soil respiration rate and soil temperature in ant nests VS reference soils
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Table 1 Relationship between soil respiration rate and soil water in ant nests VS reference soils
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%ini%l ;;:: iﬁiﬁi;m Rs=ax?+bx+c R? P
LI 0—5 Rs=-0.0139x%+0.8221x-5.5214 0.7159 0.008
Ant nests soils 5—10 Rs=-0.0147x*+0.8519x-5.7198 0.7414 0.003

10—15 Rs=-0.0139x>+0.8045x—5.0864 0.7483 0.001
LI 0—s5 Rs=-0.0066x2+0.4974x—3.1391 0.8471 0.000
Reference soils 5—10 Rs=-0.0058x%+0.4479x-2.3977 0.8118 0.000

10—15 Rs=-0.0041x%+0.3432x-0.9145 0.7725 0.001
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Table 2 The soil physicochemical properties in ant nests VS reference soils

R oS BeEBE A AR 2K i T SR e
Soil lju Yy ALk Som/ ™/ NH,-N/ NON/ HN, ” iy
01l lype .
¥p MBC/(g/kg) ROC/(mg/g)  (g/kg) (g/kg) (mg/g) (me/g) (on?
R Ant nests soils 2.09+0.46a  9.98+0.53a  39.02+6.11a  1.41+0.39a  10.53£2.0la  2.41£0.47a 116.67+35.23a 3.53£0.05a  1.21+0.20a

JEFHE M Reference soils  1.72+0.68b  7.55+0.95b  35.10£4.88a  1.35+0.33a 9.03+1.15b  2.45+0.51a  94.39+27.78b  3.45+0.08b 1.22£0.19a
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SOM ;A #LJ Soil organic matter; TN : 2% Total nitrogen ; NH,-N: 45 Ammonium nitrogen; NO5-N: i % Nitrate nitrogen; HN: 7K fi# % Hydrolyzable nitrogen; BD; A5 H
Bulk density
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LR R AE 6 H 2 9 HBAELIREE (0.8 wmol CO, m™ s™') /NFAESH M (2.04 wmol CO, m>s7") ,6
J L AR B A SN R OR BETA B 5 25 5, T -5 0 IS S RE A ORoFR T B2 K 23 RH X A 28 DA K
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Table 3 Correlation of physicochemical properties with soil respiration rate in nesting soils

e ey [CER7 VRN

At nests T O S e o e T
soils Rs MBC ROC

Rs 1

MBC 0.877"* 1

ROC 0.671* 0.796 ** 1

SOM 0.834**  0.879*" 0.570 1

TN 0.645" 0.856 ** 0.779**  0.687" 1

NH,-N 0.740**  0.820*" 0.939**  0.569 0.717** 1

NO;-N 0.767** 0.792** 0.404 0.888 ** 0.637" 0.451 1

HN 0.515 0.781** 0.497 0.822**  0.746" 0.433 0.785** 1

pH 0.635" 0.811** 0.851**  0.524 0.920** 0.833**  0.518 0.557 1

BD -0.770**  -0.833**  -0.495 -0.859**  -0.600*  -0.606"  -0.779**  -0.764"*  -0.554 1

w5 78 P<0.01 S KF; « TR P<0.05 T E K5 Rs . T IENFIH2R Soil respiration rate

R4 AFSEMTEIFRERS T EEAEREAXES T

Table 4 Correlation of physicochemical properties with soil respiration rate in reference soils

RS gy [pER7] VEN 4

Reference ik b ok e RN fgjﬁ ﬁﬁfﬁ KRRy EE
soils Rs MBC ROC ;

Rs 1

MBC 0.854** 1

ROC 0.582* 0.655* 1

SOM 0.704 * 0.912** 0.632*° 1

TN 0.664 * 0.766 ** 0.584* 0.697 * 1

NH,-N 0.757** 0.757 ** 0.598* 0.704 * 0.886 ** 1

NO;-N 0.540 0.743 ** 0.276 0.717*% 0.771 ** 0.555 1

HN 0.545 0.743 ** 0.837** 0.833** 0.613* 0.546 0.515 1

pH 0.399 0.400 0.568 0.324 0.828 ** 0.767 ** 0.391 0.445 1

BD -0.419 -0.684 " -0.597 " -0.729 ** -0.712** -0.527 -0.728 ** -0.830 " -0.458 1

w3 oo P<0.01 K5 « IR P<0.05 5K

3.2 WU S el R A A X S PR P

e SR R R - SRR R 3 AR 8 — S A AR AR WP IR AR B SR ST Sh RE RS 2 PR e
SRR E (P<0.05) , SMSFE REAS Ak R e i) L SR RE | W BE -5 RS Xt B2 A ) B | ISR R A0 R B
S F2 32 L ISCHR YR BT AR S DA O

W S5 5 R AL T e B A X 1 M i A T R ARG R W], MR GE R Y R
JE AR R E B IE A DG OG AR (P<0.01) itk BE X - 3 0 1% F) BT ik 5 B (83.8%—91.8% ) K T AR LI b 1 1
(81.2%—83.1% ) , I W I 350 S5 BB 08 3 i ke 2 R pA) i 8 O T S 28 i - SR VP i e 5 e I e B2 = 2
ISR AR 2R 0 B | L3 W T M DA R SR T S R R S A P AR IR AR g
T, VU R AN FAHE =1 R AR IR AR 32 1 S T JBE ) R ), AR 80RO P e A B, - SR I
KA, B PRI W R I, SRR AR, - 4 T 2 B TRLBE T W T M B 2 e A
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T EACAE S R o R ] PH 2 >0 AT 5 3 ) 4 3R 38 mT LA 3 ok 2 i ke A 0 T P B 72 - 9 ML 114 0 fi
T A0 A BRI ()3 AR IF S F A SR - 3 LA A v 1) - R RT RE S R BUE W s B, AT RE S
Xof - SR W 3 7 A Hi B

3.3 AR LS | X 4 3K AR Al X - SEE I i 5

3K 3L REAS 25 R ) - TG R I ) — A BEIAEE R T ARBIFST A R AR B 3 0 0, W S L AR
SRR K 3 (P<0.05) o ABFFEIN Ny, 00 B A e 8 ) A 400 20 20 3 35 b 38 el /D T K43 1 38, AT R
BRSO AR FE AR I A P | SRS TG Bl 2 8 i 0 R L I 3 ok
Woodell I King %5 A" & Blomqvist 45 A" % UM e 2L 3K 50K 40 & i, SN2 & A 56, N TE
T HE AT Z AL RIS, PRI, 0 AR AR I e - K A e IR R N sl B A, B —E Y
AN

W L SRS S 39K o0 B AR B A ) - Sgnp g = A FE LR 2 A R K A S SRR
A 2 I IEAE OGO R B i TS K A1 S S 39K o3 %o L S 0 I ) o7 kR A T AR S
IR R, + K55 1 HErP s 5% S E A O R PO T 2 AR 7T A Ry K 4 K e R AR AR 2 4 i
P R T R KR 66.3% ST HIABE KR 1Y 5%—20% , 2 T B0 T I H R A
FeEfE IR K> T AR AR R R E YT AL | AR A O SOk s
P B 7R R AR ARbR SRS AR I I B A o - 3R A AR VR
3.4 I ELE | IR A AR AT A ERE I Y S )

MR YR Ry B P S R A A R A3, R SR ) AR N Y AT 45 SRR
SRS A Eb 0 SRS b ELAT 558 R I B A ik ( P<0.05) 108 BH I 3% 2 I 1 T 3 A ) B
B T Bl ARS8 o B2 SRR CRRR 0 AT R I - S A M R R A B A

AR B ST A R SRR AR R e B i, TS B T SRR G e AR S e 3
Yy B 38N, BEAS RS 71.1%—76.9% +HERFL A AR Ak | i I S5 1l -+ 3R W A W s il %o - S9N i i
B (52.29%—73.7%) o JE A ABFFE & B0, 396 0AE 4 2 R i - e 0T s R g F B R S e A
F 7% 0.3 I - JENF WGk R 5 - AR W ik 2 3 A IE ARG, DRI, W0 0 SR R R S RE RS B ol (R R )
BN R HEREE KA KSRy, v RESE W B A MR R TG S T S e A R
3.5 MRS LS| A R A ST AR Al T - SRR 1) )

ARHFFE b WSS G R T A AL S A PR R IR S R S R B N T
W= A T E N, KR 0 I AR T AL IR S HE M AT S A A B R R R
B TN A DL B HE I A R R R Y € N SRR AR e AR I R TR B B
W TR EE IR B R R W DL R - 3 2 4 45 Tk AR A Ak T R ) ) b AU W IXR R
B

- T 5 R R AR R R A e b AT B IR ARG OC AR U I I R R 5 R+ HERR R IR AR 1k
Xof AT S AR T LR, Rk E TR AR BN R AR R R i ZUR AT BE S
HEf R P A T, AT 5 5 NP IR R P —SBRIEAE SR RO LT B4 e LR BB B E R
TR A TR A i A AR A W R g R R R AR R AR, R
WS 5 0A P05 DT 3] 1 S0 R o DRIkt 0 350 B0 ok 5 | ke 4 S8 ik 9% &
MR HE 145 CO, HERL .

AT i S L RN T A R RS A R M IOt S o BN T IR FLBR
TR BA AR T A 398 PR R AR A A =2 i) B4 L B8, 5 SO AU R A AR AR A ) A T I T I e e S ) R
JRREVE AT R R, O SRS A o A2 B 3 XA ML R s B B BRI T A (P<0.05)
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