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Abstract: [Objective] This study aimed to compare the storage of total organic carbon and the distribution
of active organic carbon in ant nests and reference soils and to provide the key data support for expounding
the impact of ant colonization on processes and mechanisms of carbon sequestration in forests of
neighbouring mountains in the Napahai Wetlands, Yunnan Provinve of southwestern China. [Method] We
compared total organic carbon storage, active organic carbon components (i.e., total, microbial, easily
oxidized, particulate, and dissolved organic carbon (total organic carbon, microbial biomass carbon, easily
oxidized carbon, particulate organic carbon, and dissolved organic carbon), and their distributions
(MBC/TOC, EOC/TOC, POC/TOC, DOC/TOC) in ant nests and the reference soils in the spruce-fir
community of neighbouring mountains in the Napahai Wetlands. We also explored the ant-induced changes
in soil physicochemical properties on organic carbon storage and active organic component distribution.
[Result] Ant colonization significantly affected SOC accumulation and carbon distribution (P < 0.05). Soil
organic carbon storage was 5.7 times higher in ant nests than in reference soil; the concentrations of TOC,
MBC, EOC, and POC in ant nests increased by 3.8, 2.7, 4.0, and 3.5 times, respectively. The average ratios
of MBC/TOC, POC/TOC, and DOC/TOC in reference soils were 0.43%, 3.30% and 3.21% higher than that
in the reference soils. In contrast, the ratio of EOC/TOC in ant nests was 1.50% higher than that in reference
soil. The soil layer and treatment had interactive effects on concentrations of TOC, MBC, POC, and DOC
(P < 0.05), while there was no significant interaction on EOC. The regression analysis showed that MBC,
POC, DOC and EOC can explain 96.45%, 96.35%, 95.13% and 94.27% of the changes in total organic
carbon. Principal component analysis showed that soil density, total nitrogen and available phosphorus were
the main controlling factors of SOC storage, while available nitrogen and phosphorus, soil density were the
main driving factors of active carbon accumulation, and total kalium was the main influencing factor for the
distribution of particulate organic carbon and dissolved organic carbon. [Conclusion] Ant nesting mainly
regulates the total organic carbon storage and distribution of active organic carbon components in the forest
soil of neighbouring mountains in the Napahai Wetlands by changing environmental factors such as soil
compaction and nitrogen and phosphorus nutrient conditions. These results would contribute to the
understanding of fauna regulatory mechanisms for soil carbon sequestration in the forests of neighbouring
mountains in the Napahai Wetlands.

Key words: ant colonization; soil organic carbon storage; soil organic carbon components and distribution;

forests of neighbouring mountains in the Napahai
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+ B ERIER R E Z R P> 0.05); WU LIEESKE
7E 0 ~ 20 em H B /ME (18.33 g/kg), (HIARIE +
HEE KR 0~ 20 cm H LA KB (26.12 g/kg), HEf
L E IR 2R N B SR i Y
bEE 2R B K. S KRR AR R A
Al 80 (23.68 g/kg, 1.32 g/em®) > WL (21.57 g/kg,
0.67 g/em®) T 854y J71Hl, TIBAG . A HAUA
TH R Tl L T R AR R BN U (1.56 g/kg, 4.87
g/kg, 453.72 mg/kg, 132.75 mg/kg, 574.61 mg/kg) >

x1 AELE (RESWR) . LEREXEERN TEENBRASZMAITEN T

Tab. 1 ANOVA analyses on the effects of treatment (ant nests and control), soil layer and their

interactions on soil carbon components

TOC MBC EOC POC DOC
T H Ttem df
F P F P F P F P F P
Qb FE Treatment 1 29.04 < 0.001 46.76 < 0.001 41.53 < 0.001 39.11 < 0.001 0.086 0.773
+JZ Soil layer 1 1026 < 0.001 13.38 < 0.001 6.43 0.008 12.78 < 0.001 1599 < 0.001
Kb x 1 JZ Treatment x soil layer 2 8.45 0.003 11.77 0.001 1.60 0.230 5.73 0.012 4.88 0.020

¥E: TOC. 2B HLBR; MBC. T4 &K EOC. 5 8B HLIK; POC. ki & HLEK ; DOC. A EA UK. FE. Notes: TOC, total organic
carbon; MBC, microbial biomass carbon; EOC, easily oxidized carbon; POC, particulate organic carbon; DOC, dissolved organic carbon. The same

below.
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IR DGR (3R 3) . 25 R I WU IRk i = 5
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Tab. 2 Basic physicochemical characteristics of the sample soil

sk ‘ B Ant nest ‘ XFHE Control

Index Ant%r(n%und 0~20cm 20 ~ 40 cm Ant%(i:) cm 0~20cm 20 ~ 40 cm 0~40cm
ST/C 22.75+0.42a 19.12 £ 0.96b 13.55 £ 1.61c¢ 18.47 £ 1.01b 18.65 +0.33a 11.95 +0.25¢ 15.30 +0.29b
pH 6.95+0.08a 7.03 £0.10a 5.74+0.31c¢ 6.57+0.19b 6.25+0.71a 6.14 +£0.32a 6.20 +£0.22a
SWC/(g-kg™ 25.35+3.59 18.33 = 1.00b 21.03 +1.50a 21.57+2.03a 26.12 +1.92a 21.24 +1.57b 23.68 + 1.76b
SD/(g-em™) 0.25+0.01d 0.53 +0.06¢ 1.24 +£0.07a 0.67 = 0.04b 1.19+0.02b 1.44 £ 0.06a 1.32+0.04a
TN/(g'kg ") 2.40 £ 0.04a 1.70 £ 0.04b 0.59 + 0.60c 1.56 £0.22b 1.79+0.13a 0.56 + 0.05¢ 1.18 £0.09b
TP/(gkg™ 5.17+1.03b 7.38+1.39a 2.07 £0.34c 4.87+0.92b 332+1.24a 1.12+£0.12b 2.22+0.68a
TK/(g'kg ") 11.00 + 3.33b 16.00 + 1.67a 11.86 £ 0.11¢ 12.95 + 1.70b 1582+ 1.11a 11.27 + 1.53¢ 13.55 +1.32b
AN/(mg-kg ") 558.50£4.11b  657.47+2.15a  145.19+7.65d  453.72 £4.64c 155.74 £ 0.67a 63.35 +0.30c 109.55 £ 0.49
AP/(mg-kg") 112.31+£6.72¢ 26792+ 1.97a 18.03+0.01d  132.75+2.90b 15.79 + 3.09a 6.83 +2.86¢ 11.31 £2.98b
AK/(mg-kg ") 719.14£9.470  836.40+7.66a  168.30+0.07d  574.61 £5.73¢ 21637+2.88a 153.94+3.81c 185.16+3.35b

R EEE T IIE £ W2 (n = 5); AR RERIRFE— A 7 1 B 0] 22 5 3% (P < 0.05). ST. L3R E; SWC. RHEE /KE; SD. 142
BE5 TN. A% TP. 4% TK. & 40; AN, MK AP. A ; AK. S 2047 . Notes: data in the table are average value + standard deviation (n = 5);
different letters mean significant differences between varied soil layers in the same site (P < 0.05). ST, soil temperature; SWC, soil water content; SD,
soil density; TN, total nitrogen; TP, total phosphorus; TK, total kalium; AN, available nitrogen; AP, available phosphorus; AK, available kalium.

3 #
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Tab.3 Correlation coefficients between soil organic carbon storage as well as active carbon

components and environment factors

fyﬁ Iﬁtﬁ SD pH N TP TK AN AP AK
SOCs ~0.600 0.532 0.734% 0.669 ~0.674 0.151 0.927%* 0.554
TOC ~0.924%* 0.875%*  0.973%* 0.893%* -0.388 0.583 0.941%* 0.907**
By MBC ~0.867** 0.813* 0.777* 0.648 0.231 0.753* 0.448 0.861%*
Ant nest EOC -0.192 0.565 0.173 0.403 0.424 0.824* 0.108 0.435
POC ~0.889%* 0.736* 0.938%* 0.870%* ~0.441 0.388 0.907%* 0.807*
DOC -0.833* 0.738* 0.859%* 0.686 ~0.495 0.436 0.849%* 0.784%*
SOCs -0.731**  —0.289 0.757%* 0.087 0.683*  0.679* -0.645* 0.549
TOC ~0.651* 0.533 0.651%* 0.519 0.145 0.793%* -0.530 0.412
Ay L MBC ~0.948%* 0.458 0.949%* 0.520 0.487 0.903** -0.396 0.859%*
Non-ant nest EOC ~0.726%* 0.221 0.721%* 0.284 0.228 0.616* -0.293 0.536
POC ~0.712%* 0.407 0.709%* 0.356 0.419 0.903%* -0.637* 0.483
DOC -0.827**  —0.085 0.818%* 0.255 0.574 0.584* -0.117 0.849%*

¥E: SOCs. LA MRk s *RIRTE0.05/KF L2257 B3 **RKIRFE0.01/KF 22 7 5.3 . Notes: SOCs, soil organic carbon storage; * means

significant difference at 0.05 level; ** means significant difference at 0.01 level.
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Fig. 6 Principal component analysis of environmental factors and active organic carbon components in ant nests and control
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