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Effects of ant activities on seasonal dynamics of soil respiration in the Musa
acuminata communities of Xishuangbanna

FAN Yuxiang, YANG Bo, LI Yanmei, WANG Shaojun, ZHANG Lulu, ZHANG Kunfeng,
XIE Lingling, XIAO Bo, WANG Zhengjun, GUO Zhipeng

(College of Ecology and Environment, Southwest Forestry University, Kunming 650224, Yunnan, China)

Abstract: [Objective] This study, with an attempt to uncover the impact of ant activities on soil respiration in
tropical forest soils, is aimed to provide database for the exploration of the biological mechanism of how soil
fauna mediate “land-atmosphere” carbon exchange. [Method] With two experimental treatments (ant nests
VS the control) set up in the Musa acuminata community in tropical Xishuangbanna, the soil respiration rates
were measured employing the Li-6400-09-portable respiration chambers before an analysis was conducted of
the ant-mediated effects of the changes in temperature and moisture, microbial biomass carbon, and the levels of
carbon (C) and nitrogen (N) components on soil respiration. [Result] (1) Soil respiration rates were 1.37-fold
higher in ant nests (7.19 pmol-m™+s™) than in reference soils (5.24 pmol-m™+s™). (2) Soil respiration had a
single-peak temporal fluctuation in ant nests and the reference soils, with the maximum observed in September
(10.64, 7.90 umol-m2+s"). (3) The average interpreted extents of soil respiration variations by ant nest

temperature and microbial biomass carbon (82.32%, 70.85%) in three soil layers were both higher than those
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in control soils (73.20%, 52.50%) (P<<0.05) whereas the interpretation extent of respiration variations by nest
moisture was lower than that in reference soils. (4) Ant activities elevated the levels of soil C and N pool
(5.29%—65.95%), thereby affecting soil respiration rate. (5) Ant-mediatied changes of temperature, moisture,
microbial biomass carbon, total organic carbon and ammonium nitrogen were the main factors controlling soil
respiration in accordance with the principal component analysis. [Conclusion] Ant activities can mediate the
soil respiration process, mainly through modifying the soil microclimate, the size of carbon and nitrogen pools
in tropical forest. [Ch, 5 fig. 2 tab. 38 ref.]

Key words: ant nest; Musa acuminata; tropical forests; soil respiration; seasonal fluctuation
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Figure 3 Linkage of soil respiration rate with soil temperature in different soil layers
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Figure 4 Linkage of soil respiration rate with microbial biomass carbon in different soil layers

23 HIEMRERSTIEBAMERAX R

2 AERRI . WG BB E R T AR R (P<<0.05). ARARTARMCEL M, B AL
e . Ty B A DB RN T A W) A Wy i e o i 4 B 3 N T 5.29% . 31.98% . 27.20%; 4R KA . i
BRMES AT EEI NI T 40.00% ., 39.81%. 17.41%. 65.95%; +3EpH FF+7T 19.20%, %

PR T 27.45%
2 SRR NT IR RAI R
Table 2  Effects of ant nesting on soil physicochemical properties
e 2/ . MR SRRk BeEYAEERR 2 KA/ AR AR
(grem™) P (g-kg™) (g-kg™ (g-kg™) (g-kg™ (mg-kg™)  (mg-kg) (mgrkg)
LYE S} 1.02+£0.09b 6.83£0.31a 35.22+6.00a 16.55+£3.91 a 1.59+0.75 a 0.91+0.80 a 213.424+57.38a 2.90+1.55a 16.96+5.48 a

B 1.3020.16a 5.73+£0.25b 33.45+7.60b 12.54+3.77b

1.25£1.97b

0.65+0.39b 152.65+94.42b 2.47+1.05b 10.22+6.24b

VLT AE/NE TR R AIAEICR ERR A J2E 5 3 (P <<0.05).

Bl S5 RRMT . A 1A F S 2 % 4 T
WA BTRRR A5 R 56.8% F19.8%, BITHREE T 66.6%
MBI AR S o FRmi ke oA, . Ko, Bk
YW ek . BA LK . B RS I R Y
Je i, BB TR AR 1 P R AR R 2
BEHF, &% . KRS EAAE PR + e
FITTERRIR 2, TSR TR/ N 54h, A&
il pH 500 R e Mo, 5 e g 4
Eb P S N E NN
3 3t
Y 8 it 5 A Y B it 1 SR R Zh A L AR
N G R TN W7 op 1 =hl B4 P i =R E I V&
by A ST I R A 2 T AR MR L, 7E R
MR SR TR R AR Bh W N, AEELUE
KAWL, R THAEDRES), (115 L1
W K5 o R IRLET R 4 NS AL R B RO TR

3.1

A5

TR 2 (9.8%)

-04  -02 0 0.2 0.4
4 . . . . 0.8
BD
NO;-N 1 0.6
2 104
TN
HNNH;g% 102
0 p1 —= R 1y
12%YBC
SW 4 -0.2
ROC
-2 1 -04
{1 -06
_4 1 1 1 1 1 1 _08
- 6 -4 -2 0 2 4 6 8

T 1(56.8%)
R, LIEIFIEHEIE; MBC. MUEM A ERK: TN, 2%
HN. K% NH-N. #385%0: NO;-N. fis&%(: BD. %
H; TOC. BA MK ROC. HAMAHIL: ST. 13k
JE; SW. LK E.
BUE MG AEBUE b £ 3 bR ik B TR
SHF

Figure 5 Principal component analysis of soil respiration rate in ant

nest and reference soils



55 40 45 3 4] BRI WIS S/ R B BAR TS LI B AR i R 507

A NTTRSE SRS, 4ERr T LI (AR 2, i b - BN T AR A i KA ERAE 9 H,
W 0 2 P A TE AR A . ANZTAB AR Formica rufa $7CHE L CO, HZAE 5—9 AR 2 m T 10 &M
4R, XOEF AR 5—9 A TS BB E T B, W M A T o BE RS 5 i - HERT g
MR (A AE Ak

3.2 g E i+ 18R IR B AT 4k X R IR A9 B2

U347 5 2 8o ATt SR 2 - 4 110 LR T - RN i R AR (b LA B K A Bk o X AT g 5 1
SUELTE SR SR AT G, W CKs A ML ORGSR s S R BR A, A BT
PREFBCR B RAE DY, RIE, dem HIRA R TR R sh, A VLA il B2 o A sRHER . +
HER AL 6~35 CYEFEIN, ThE R BEHR T - SR A i R A RO, DT A R A
R, PRI, ST Bl B R AR AR TR T ) — D IR R

W H A K B E AR TR . TRE RN ERE RN AT, IS 2l 5T B, AT/ RR K
BA . WilfEi TS BRI FLBRE R, HHERKEEN S, KOMEBABRNLZ, M8 HE70K 5068
/0T H - A B 5 3 B I IRV 2 B A A S B I X K o B i Y S AT O T e B
FLER SN, A H KA S B AL b, R S KRR,

W+ K AR A R N . —BE LR, RIS KRR, KA BB INRENS il +
BTG RS AR E I, AR YRR AR AR DR AR SO R, SRR s R ) £
REEARET, 5 K 38 g (A E ISR b, - S 0 3/ N AR B /ORI BT, T RE R AN R e 5, 3R
T, K3 XoF - AT 52 ) A P DR 1 52 T ARG AN o
3.3 WEMHIEMEYSERRES BETLIT TIEFRAZME

WSLER b - SRR A W R B T R A B R R T AR R, o - SR I R A R R R T 3K 65.23%~74.33%
U P SR e T ) el A R X S R A T I KRR . X P RE SR T R Bh AR SRR
Rt akik, REHE SRR, SETRENERITER, MR TR &350
W L S B A O B AR S ORI R L TR, N RUE R AR T B AR, (gl R
AR Y W e T AR R R B WS R A USRI SR A i, (SR A A
LR B0 AR S 3R 10 500, EARHE T SR BRI AR ZR 0 AR KRG 2P0, i L R
ERRFRESSEANTRBADRRNARK, R MRARR 4 Ry, by 0 rhg
MU R £, I A5 G AR St 1y e,

IR W A e I 3 B AL RE R AR S By, AT S R ) MR AT AECS B
FERM . H IR R SRR Y AR Y T AR B A, BRSBTS A
REEESE N+ el A A e i A, AT S AR o IR E R . TR SRR e AR R
TEECH, IR T R S B B RE NS I A LR LA R CO, B, PBL, WM B Rk L A
S B YR R T TGS AR S A
3.4 MWEH T IEF S TN TR

HOURA MR . S8 AA R . A5 RS A AR A B A A R T ARG, W] R I R
SERYI TR R P RS B AL, DA sk FHEI ) e S AR KRR TR
FERR A SR P S AT LA R SRR R B, [ I R ) TSR A S, R
AP R E N, W N A A IS R, R P R, SRS EOh R R R
BT REAR B TR R, ARERECRT BB XS 3P e = A F A ™, AR R R R A A =
RERS P L IRMG M . T W B AR R, A R Y - B MLk RE A I 0T
WA AR, i TN RE G A AR R IR, o3 SR A W 1 o A, T s ) - 8
PRI . DRI, S ShRESR o - AR U & i, ek - NP
3.5 wy s+ 1% pH FIRE T3 L EEFFIR AR

NI R pH A R IR E O OC . X TRERE TSR 1 WS B E — R
S ERRNT HAE, BT RHEEAE, AR T R IR IGE AR/ NFEAFECO TG i b -



508 WroIL R R K A R 2023 4E 6 H 20 H

P AR BUR R 59% . WO i 81N R R S, R SRRSO, A AR I 2 ok
ﬁﬁﬂ?%%Lﬁ%m%%ﬁﬁ,ﬁi%ﬁiwﬁm I, A AR 2 R K
oy MRERFNT, SRR AR Y BRI IR QST Sh S R R IR E A
PLRR, Et s pH BRREY . (Bl A OISR WU XN A WL R R GR B K 24, T S BUABE
FROPUE MR EERE N, FeZfdiAs 3 pH g o) PERY A ITE —E RS IR LI ERE T, USSR, BT K
M, PEISREE R DG, G S5 [ A R pH B, AT REXS I A R R A

4 i

WY 2 0 2 T SRR AR AR T AR S M G W A 37% . WO+ BRI L Y
A i e o - HSORT - SR B AR A ) i R R IR 65.239%0~85.22% 0 WSS in LR . UEY)
AWk SAE K . AR HFEKEEOK, A/Erllmjj 5.29%~65.95%; FI I RMEATEM
¥ ST AR A ) B . L, W ISR R e R i SRR R ) R A SR A R IR B
WL 3G CO, HERL -

5 5FE X

(1] Wk . A pRrAe i 3 2 Je Y B R 8 ——202 VAR DR B2 22 i (D] Bloriiifle, 2022, 67(6): 548 — 556.

HU Yongyun. From global warming to complex physical systems: reading of the 2021 Nobel Prize in physics [J]. Chinese
Science Bulletin, 2022, 67(6): 548 — 556.

(2] RpAE, B AUE, TR, A5 Sl ity - e i sl AR A AR AR S HE MR X1 (0] AR 25271, 2016, 36(22): 7462 — 7471.
WU Yahua, XIAO Rongbo, WANG Gang, et al. Controlling factors of variation in soil respiration rate in urban green-space
ecosystems [J]. Acta Ecologica Sinica, 2016, 36(22): 7462 — 7471.

(3] AREGIR. JVUAR) L RAR N TR eI S 50 iE 52 [D]. ks T Ph IR, 2020.

SONG Zunrong. Study on Soil Respiration and Components of Different Pinus massoniana Plantations in Guangxi [D].

Guilin: Guangxi Normal University, 2020.

(4] E3E, SRR PR, 5. L3RRS R GE LIRS 5 1T R AR B G R WFIE L] AR 382441, 2021, 41(1):
172 — 183.
WANG Yao, ZHANG Limin, XU Shengnan, et al. Analysis on soil animals, soil respiration and the correlation in three
forest ecosystems in Maoershan [J]. Acta Ecologica Sinica, 2021, 41(1): 172 — 183.

[5] WANG Shaojun, WANG Hong, LI Jihang, et al. Ants can exert a diverse effect on soil carbon and nitrogen pools in a
Xishuangbanna tropical forest [J]. Soil Biology and Biochemistry, 2017, 113: 45 — 52.

[6] SOUSA S L, SANTOS D C D, AMBROGI B G. Increased CO, emission and organic matter decomposition by leaf cutting
ant nests in a coastal environment [J]. Soil Biology and Biochemistry, 2012, 44: 21 — 25.

(7] sk, FHRZE, PR R, A5, 800 S50 55065 AN [R] 9 52 I B3ty bk 1338 oy SR A AT LA I 23 S A i 5 (0] 2R 2 e,
2019, 27(6): 658 — 666
ZHANG Zhe, WANG Shaojun, CHEN Minkun, et al. Effect of ant colonization on spatiotemporal dynamics of readily

oxidizable soil carbon across different restoration stages of tropical forests [J]. Biodiversity Science, 2019, 27(6): 658 —

666.
(8] ZEFEML, THPE, T 41, & M S50 X v bE Tl Ak $Hs BRAMTEE V% 3 sz i) (0] AR 35 2% 42, 2018, 38(17): 6033 —
6042.

LI Jihang, WANG Shaojun, WANG Hong, ef al. Effect of ant nesting on soil respiration in a tropical forest of Syzygium
oblatum community [J]. Acta Ecologica Sinica, 2018, 38(17): 6033 — 6042.

(9] EZL, TARZE, 25T, VU XU s M vl Wb Ae s L ST 1) 21 025 B 2 10 (0] R AR B R 272741k,
2018,38(1): 111 —116.
WANG Hong, WANG Shaojun, LI Jihang. Soil respiration seasonal dynamic and main factors affecting analysis of
Syzygium oblatum community in Yunnan Xishuangbanna, China [J]. Journal of Central South University of Forestry &
Technology, 2018, 38(1): 111 — 116.

(10] 2=/ W, CHRZE, 5KFT, S5, WUCSR S5 0] 7Y XURR AN BV ARAR L 5 5 SR A AT HURR I 28 Sl g sz ey [0 02 A= 257417, 2019,


https://doi.org/10.1360/TB-2021-1147
https://doi.org/10.1360/TB-2021-1147
https://doi.org/10.1360/TB-2021-1147
https://doi.org/10.1360/TB-2021-1147
https://doi.org/10.1016/j.soilbio.2017.05.027
https://doi.org/10.17520/biods.2019011
https://doi.org/10.17520/biods.2019011
https://doi.org/10.13287/j.1001-9332.201902.002

55 40 45 3 4] BRI WIS S/ R B BAR TS LI B AR i R 509

30(2): 413 —419.
LI Shaohui, WANG Shaojun, ZHANG Zhe, et al. Effects of ant nesting on the spatiotemporal dynamics of soil easily
oxidized organic carbon in Xishuangbanna tropical forests, China [J]. Chinese Journal of Applied Ecology, 2019, 30(2):
413 —419.

(110 ZESAE. S RLE X PE SR AN [RIR A IR S B B ity R bR SRl 452 (D). B : PR AL 7y, 2018.
LI Jihang. Effect of Ant Nesting on Soil Respiration in Different Secondary Restoration Stages of Xishuangbanna Tropical
Forest [D]. Kunming: Southwest Forestry University, 2018.

(12] EABZE, E2L, 252, Py BROMAN [ T2 B B A A 555 i) 3 A R S S i PR 3R [T 2B 21, 2016, 24(8): 916 —
921.
WANG Shaojun, WANG Hong, LI Jihang. Distribution characteristics of ant mounds and correlating factors across different
succession stages of tropical forests in Xishuangbanna [J]. Biodiversity Science, 2016, 24(8): 916 — 921.

[13] £ 507, AR PG XA 44 $A Y 2 TR bR e S 0 i A A WL A G i P9 3R [0 K AR5 AT 5T, 2016, 23(1): 133 —
138, 144.
WANG Yajun, YU Shanshan. Soil respiration and impact factors of tropical seasonal rainforests in Xishuangbanna, Yunnan
Province [J]. Research of Soil and Water Conservation, 2016, 23(1): 133 — 138, 144.

[14] BT EE, FHBEE, MRAM, 5. D w5 2 p P LR bk L SN 0 e =285 ma D 4387 0. sl K223t (A 4R
Flp), 2014, 38(3): 71 — 76.
ZHAO Jixia, WANG Shaojun, CHEN Qibo, et al. Soil respiration and its affecting factors in young and mature forests of
Pinus yunnanensis in middle Yunnan Plateau, China [J]. Journal of Nanjing Forestry University (Natural Sciences Edition),
2014,38(3): 71 — 76.

[15] X I, FARAE, Ak, 25, VU XA PR BRARBRAE P r - S 00 05 U A S A 7 [0 1 bRl 2 4 (A AR i),
2022,46(2): 12— 18.
ZHAO Shuang, WANG Shaojun, YANG Bo, et al. Responses of soil respiration to tropical forest secondary succession in
Xishuangbanna [J]. Journal of Nanjing Forestry University (Natural Sciences Edition), 2022, 46(2): 12 — 18.

[16] skT 2, sk fhfik, Wi, S CHE S X - S AT HLAR G PR A2 A S e IF 5 2R Ji (0] AR 2527412, 2020, 31(12): 4301 —
4311.
ZHANG Xuehui, ZHANG Zhongsheng, WU Haitao. Effects of ant disturbance on soil organic carbon cycle: a review [J].
Chinese Journal of Applied Ecology, 2020, 31(12): 4301 —4311.

[17] RISCH A C, JURGENSEN M F, SCHUTZ M, et al. The contribution of red wood ants to soil C and N pools and to CO,
emissions in subalpine forests [J]. Ecology, 2005, 86: 419 — 430.

[18] TORO I D, RIBBONS R R, ELLISON A M, et al. Ant-mediate decosystem functions on a warmer planet: effects on soil
movement, decomposition and nutrient cycling [J]. Journal of Animal Ecology, 2015, 84: 1233 — 1241.

(191 Wrszuk, FARZE, ATk, 55, WIS HL00 P8 XURR AN Pty Bk 1 3emea f sh 2 a2 [, B AR 252741, 2019, 30(12):
4231 —4239.
CAO Qianbin, WANG Shaojun, REN Yulian, ef al. Effects of ant colonization on spatiotemporal variation of organic carbon
mineralization in Xishuangbanna tropical forest soils [J]. Chinese Journal of Applied Ecology, 2019, 30(12):
4231 —4239.

[20] RAZAVI B S, BLAGODATSKAYA E, KUZYAKOV Y. Temperature selects for static soil enzyme systems to maintain
high catalytic efficiency [J]. Soil Biology and Biochemistry, 2016, 97: 15 — 22.

(21] BRITEE, BUER, BUAT, 55 Z8 04 M DX 270 0 g 3 A - 38 BAE A o A A 1 e RO AR DGO 5 (). PO JB AR Be 274k, 2012,
27(2): 121 — 126.
CHEN Yuanyao, WEI Cong, HE Hong, et al. Correlation of physicochemical characteristics and microbial biomass among
nest soil of Camponotus japonicus and Pachycondyla astute in Qinling Mountains [J]. Journal of Northwest Forestry
University, 2012, 27(2): 121 — 126.

[22] LI Xinrong, GAO Yanhong, SU Jieqiong, et al. Ants mediate soil water in arid desert ecosystems: mitigating rainfall
interception induced by biological soil crusts? [J]. Applied Soil Ecology, 2014, 78: 57 — 64.

(23] #IF2E, RER, 478, 45 ARG PG R 1L = A2 TR S s (1] 1 1 5358 A P24, 2016, 22(3): 505 —
5009.


https://doi.org/10.13287/j.1001-9332.201902.002
https://doi.org/10.17520/biods.2016088
https://doi.org/10.17520/biods.2016088
https://doi.org/10.13869/j.cnki.rswc.20151210.007
https://doi.org/10.13869/j.cnki.rswc.20151210.007
https://doi.org/10.13287/j.1001-9332.202012.033
https://doi.org/10.13287/j.1001-9332.202012.033
https://doi.org/10.13287/j.1001-9332.202012.033
https://doi.org/10.1890/04-0159
https://doi.org/10.13287/j.1001-9332.201912.034
https://doi.org/10.13287/j.1001-9332.201912.034
https://doi.org/10.13287/j.1001-9332.201912.034
https://doi.org/10.3969/j.issn.1001-7461.2012.02.26
https://doi.org/10.3969/j.issn.1001-7461.2012.02.26
https://doi.org/10.3969/j.issn.1001-7461.2012.02.26
https://doi.org/10.3969/j.issn.1001-7461.2012.02.26

510 WroIL R R K A R 2023 4E 6 H 20 H

YANG Kaijun, XIONG Li, YANG Wangqin, et al. Effects of forest windows on soil respiration in subalpine spruce
plantations in western Sichuan [J]. Progress in Biochemistry and Biophysics, 2016, 22(3): 505 — 509.

(24] EFHT, mEE, TARY, & MR RBRXS KM TR0 S YRR RS m s sgm [J]. AR 2E g,
2017,36(5): 1198 — 1207.
XIA Xiuxue, GAO Guoqiang, WANG Dongnan, et al. Short-term effect of understory removal on the dynamics of soil
respiration, microbial biomass, and root growth in a Fraxinus mandschurica Rupr. plantation [J]. Chinese Journal of
Ecology, 2017,36(5): 1198 — 1207.

[25] &7 R, BHEF. PERURRENFAHE 23 FRAR 1 P 24 S 25 S Bkl P 3 (0] AR AR BRI 2741, 2019, 28(2): 283 — 290.
CAI Ziliang, QIU Shiping. Seasonal variation of soil respiration and its impact factors in tropical seasonal rainforest in
Xishuangbanna, Yunnan [J]. Ecology and Environmental Sciences, 2019, 28(2): 283 — 290.

[26] FARJI B A G. Leaf-cutting ant nests and soil biota abundance in a semiarid steppe of northwestern Patagonia [J].
Sociobiology, 2010, 56: 549 — 557.

[27] BASTIDA F, TORRES 1 F, HERNANDEZ T, et al. Can the labilecarbon contribute to carbon immobilization in
semiaridsoils? priming effects and microbial community dynamics [J]. Soil Biology and Biochemistry, 2013, 57: 892 — 902.

(28] fuf AL, FE#, £F MG, S5 S5 G i USRS F R AR 4 5 Xk - SFET g R i A= W A i it e R s el LD SRR RE2F2, 2021,
42(1): 450 — 458.
HE Tiantian, WANG Jing, FU Yunpeng, et al. Effects of adding straw and biochar with equal carbon content on soil
respiration and microbial biomass carbon and nitrogen [J]. Environmental Science, 2021, 42(1): 450 — 458.

[29] EFEVY, BRfETR, OO, 55 )1 PGV & LU ARbK S0 Ao A 2 A W i itk Ot R iz (7] A= 2574, 2019, 39(19):
7197 —7207.
WANG Zexi, CHEN Qianmei, HUANG Youyou, ef al. Response of soil respiration and microbial biomass carbon and

nitrogen to nitrogen application in subalpine forests of western Sichuan [J]. Acta Ecologica Sinica, 2019, 39(19): 7197 —

7207.
(30] T-&F, whig o, RV, 2 S0 TR ] 10 S bR 55 T R b - S il R R wi [N (0] ZR b Molk k27241, 2015,
43(4): 52 - 56.

YU Shu, HAN Hairong, KANG Fengfeng, et al. Soil respiration and impact factors of Pinus tabulaeformis forest and mixed
broad-leaved forest in Liaoheyuan nature reserve of Northern Hebei [J]. Journal of Northeast Forestry University, 2015,
43(4): 52 - 56.

[31] WANG Shaojun, LI Jihang, ZHANG Zhe, et al. The contributions of underground-nesting ants to CO, emission from
tropical forest soils vary with species [J]. Science of the Total Environment, 2018, 630: 1095 — 1102.

[32] WU Haitao, BATZER D P, YAN Xiuming, et al. Contributions of ant mounds to soil carbon and nitrogen pools in a marsh
wetland of northeastern China [J]. Applied Soil Ecology, 2013, 70: 9 — 15.

[33] DELGADO B M, TRIVEDI P, TRIVEDI C, et al. Microbial richness and composition independently drive soil
multifunctionality [J]. Functional Ecology, 2017, 31(12): 2330 — 2343.

[34] HUANG Xueman, LIU Shirong, WANG Hui, et al. Changes of soil microbial biomass carbon and community composition
through mixing nitrogen-fixing species with Eucalyptus urophylla in subtropical China [J]. Soil Biology and Biochemistry,
2014, 73: 42 — 48.

(35] VR, W 2200, sKRER, 25, WA sl 7 W)L 52 i 9 R ) w5 IS P 2 M2 I (). M BRR G~ 41, 2013, 4(5): 1461 —
1469, 1480.

CHEN Ji, CHAO Junji, ZHANG Siyi, et al. Ants’hill-building activities on the plant community structure in alpine meadow
grassland in the northern Qinghai Lake, China [J]. Journal of Earth Environment, 2013, 4(5): 1461 — 1469, 1480.

(36] /A, Sil/INIG, BEHEA, &5, WM AR L s FE A S R ST RS [T Bl 27412, 2010, 19(2): 140 — 145,

YU Xiaojun, PU Xiaopeng, HUANG Shijie, et al. Effects of ants (Tetramorium sp. ) on eastern Qilian Mountains alpine
grassland ecosystem [J]. Acta Prataculture Sinica, 2010, 19(2): 140 — 145.

[37] SARCINELLI T S, SCHAEFER C, FILHO E, et al. Soil modication by termites in a sandy-soil vegetation in the Brazilian
Atlantic rain forest [J]. Journal of Tropical Ecology, 2013, 29: 439 — 448.

[38] WANG Shaojun, LI Jihang, ZHANG Zhe, et al. Feeding-strategy effect of Pheidole ants on microbial carbon and
physicochemical properties in tropical forest soils [J]. Applied Soil Ecology, 2019, 133: 177 — 185.


https://doi.org/10.1016/j.apsoil.2014.02.009
https://doi.org/10.1016/j.soilbio.2012.10.037
https://doi.org/10.1016/j.scitotenv.2018.02.179
https://doi.org/10.1016/j.apsoil.2013.04.004
https://doi.org/10.1111/1365-2435.12924
https://doi.org/10.1016/j.soilbio.2014.01.021
https://doi.org/10.1017/S0266467413000497

	1 材料与方法
	1.1 样地概况
	1.2 土壤呼吸及理化性质测定
	1.3 数据分析

	2 结果与分析
	2.1 土壤呼吸速率、温湿度及微生物量碳的季节动态
	2.2 土壤呼吸速率与温湿度、微生物生物量碳的回归分析
	2.3 土壤呼吸速率与土壤理化性质的关系

	3 讨论
	3.1 蚁巢地与非蚁巢地土壤呼吸动态比较
	3.2 蚁巢地土壤温湿度变化对土壤呼吸的影响
	3.3 蚁巢地土壤微生物量碳质量分数变化对土壤呼吸的影响
	3.4 蚁巢地土壤养分变化对土壤呼吸的影响
	3.5 蚁巢地土壤pH和容重变化对土壤呼吸的影响

	4 结论
	参考文献

