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(25°38'36" N, 101°45'03" E) , Hikb=pg4s it
W, SR R AU, P IAERK R 872 mm, I
XS E IR L) 9.73 hm?; 3% N TR, 8
PR AP —  EEMA KT ( Phyllanthus
emblica Linn. ) , Hb3 7 55 5 i 2% 75 S H A
DI HFAERR A G, 7E2E42 20 em 5 AR %
NEAERAE s i R IERA LT 4 Tt 0T
A RHTEIEX (24°56'5" N, 102°4337"E) ,
AR R L AR, SFAY4ERR KL 1035 mm),
SR 15°C; R 1 862~1 895 m, A X sl
2y 453 hm?, ANV, H SR 008 5 %
£, FEONRAMY), . B2% ( Malva verticillata
Linn.) . =M ¥%4E% ( Bidens pilosa L.) . S %
( Datura stramonium Linn. ) 45, 1ZH£T K B 8
AN, BRI m L, WA KRS
B M R FEOA - B TR
BEWTEERX, WA SRR S R A
—E, WEXBEAKL 1.93 m?, FEH AT E
feidh, A NTRHHTRK, LS, R
TR —, JRFfi /b, NONGEhe, TH0™
#, N TR O™ AT T EH P, WU
MR, HiZ A B SRR — B — RS 1
IK5 IR R O AT+

2 MBET®

TEERRE

2017 4F 11 A 2018 4F 3 A, FIH B L F
DOMES A, TEREHb NS T2 KR . FEARHD A
Hirp, A BIBEHLEEER 10 D20k BOE s, ETEH
W, REALIEER 7 420 KOG S5 FE AR RN R
H, A BEALEER 5 AL KBUR S, A SR
R R BUR T8, MO TR S R
o TESNEHENRER . EWEZB TG, A
Kot THOHBIAE 3R 10, 7R AR R, 1Y
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BERML OB, R AR 585, 7R
WA, REEERE mE. HRSEAR—S
BOJF A 2 E A EE S m LA b, SRAEME
L 0~15cm 5 15~ 30 em + 2 A T3 DB +
K X EFES Petr 500 Y51, FEFERE 2 m
fAr, MU R AR R R ) + )2 3%, /IF
RAFVERXT IR AR, RETHERS, EIRHRAEY)
MKGIEY), M TRECRE 1 kg A4, W REL
) EREREA A B4, WIS EE T 4°C KA
Tl g H
22 TERBHRENE

TIEREA TS MOl AT ARE LY/T 1210-
1999 (ARPRAIERE S PRE ST ) |, AR
KT, BOXTF H4E 500 g, ek, 25K
S AR, AR, 3T 0.149 mm
it o SEZMAATIFRAE LY/T 1228-2015 { FRAk
AR ) , ERECRAEIRE A AN, &
SR R I s B b L ek 2 BTy R
FHBR I - KA ERE T 2 Y
23 DA E

3 PRI A N ER 2 R T 200 ik oy
Mgy AR S I R, FEARH R R
SRR OB (BB XFIEE ) | BERR
& (., EFHE) A2 (0~15. 15~30cm) .
Fes HEE i R 2N + 2 . SRR 25
MrGsh L SRS | 15 8 500+ 35 sh i m iy
L5t SR ST REA T KB A0 M 2T U S AN
[l (Bt . /b4 ) MEERER R mE (5
XTHREAEAH L ) Bsgm, BAPRR Ty 2250, X
AT O 2 ERL K . P A B 7E SPSS 22.0
(IBM) 84 F 47504, I Excel 2016(Microsoft)
Xif Pl Fe A T AL B

3 HEREH

=HMAEESREIN T IEARESENTENN
VR TEMMR, 20 KCE BT R
RABEER & E i (A P<0.001, B P<
0.001, ##: P<0.001) ; 0~ 15 cm Fl 15~ 30 cm
T EMEBS SR ER AR E,; HIEME SRR
(WCEURES ) PRGEZERARE, MBS
ESEE (. P=0.018, #1: P=0.005) .
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IS 25 5 2 (& P<0.001, W P=0.006, #:
P<0.001) , 0~15cm Fl1 15~ 30 cm 1+ /2K A B
TRHEFARE,

FEE A, 2T JOCE S 35 A R
FZ IR 4 22 i B 2% (& P<0.001, H: P<0.001,
B P<0.001) , WESIEAEF PR S EHERA
B, METEERNEE, TR EH
(P=0.015) , 0~15cm Ml 15~ 30 cm 1+ )2 A A B
BIEEMERARE (F1) .

A A S5 AT FEMRHE . SE RN 3 Rl
B, 21 Oty ST S 2 R S A 1Y
B, MRS U - S A B AR R e A R

M, XTETTREM S AW ; 3MAET, AR
HENEBH S RS EFARE,
32 TERERBESEENEEENRELER
SHHET L E

32 R FEMH, LT KOS ST A AU
RN e ES TR (A, F=623, P<
0.001; #: F=6.54, P=0.007; #. F=2.01, P<
0.001) , ZAWEHR &R/ iliee 7 30.69%. 15.08%.
50.00% J& 75 A AU i 2 B
TR (& F=1.57, P<0.001; #: F=10.09,
P=0.002; . F=1.74, P=0.017) , AW &85>
BIPERE T 40.89% . 26.40%. 46.15%.,

F1 3IMERTHWT RIS ENERSN

Table 1 Analysis of factors effecting soil nitrogen,phosphorus and potassium concentration in three habitats
He TR S R 2 % Total nitrogen/(g-kg™) fif Total phosphorus/(g-kg™) #fTotal potassium/(g-kg™)
Habitat type Effective factors F P F P F P
21 KWUE HiRed fire ant nests 27.74 <0.001 20.53 <0.001 18.59 <0.001
Mt +JZSoil layer 0.02 0.891 1.76 0.191 027 0.607
Forestland
LR A5 Nest state 0.04 0.712 5.1 0.018 15.90 0.005
P4 Z1 K IUE; HiRed fire ant nests 16.92 <0.001 8.60 0.006 12.77 <0.001
Wasteland +/ZSoil layer 0.01 0.911 0.7 0.409 0.75 0.393
21K IUE $iRed fire ant nests 18.96 <0.001 119.65 <0.001 13.03 <0.001
ity + /2 Soil layer 0.01 0.963 2.14 0.152 0.84 0.365
Grassland
IR A5 Nest state 0.49 0.418 12.98 <0.001 6.47 0.015

T B 5 E KT PR (P< 0.05880.01D) LU AL R .
Note: Significant P—values (P< 0.05 or 0.01) were indicated in bold.

R2 ARERMARMERSPLIERHFSE

Table 2 Nitrogen, phosphorus and potassium concentration in different habitats and different ant nest state

eyt W ERAS kA R (gkgh i /(g-kg™ B /(gkg™
Habitat types Nest state Soil types Nitrogen Phosphorus Potassium
75 B)) 5 Active nest 3%+ Loam 54.59+2.88A 1.45+0.05Ab 0.27+0.02B
o *FHECK 3 +Loam 41.77+1.70B 1.26+0.05B 0.18+0.02C
o] J% 3% # Abandoned nest #+Loam 55.65+3.11A 1.58+0.07Aa 0.38+0.04Aa
*HHRCK 3%+ Loam 39.50+2.89B 1.25+0.06B 0.26+0.03b
4 %50 # Active nest fib +-Sand 49.97+5.97A 1.61£0.03A 0.12£0.01A
Wasteland HECK fib+Sand 21.08+3.37B 1.49+0.03B 0.06+0.01B
5B 5 Active nest 3%+ Loam 151.03+16.03A 2.87+0.10A 0.34+0.06Aa
_ *FHECK 3 +Loam 85.15+11.58B 1.52+0.05C 0.15+0.01B
G [ 75 i Abandoned nest #+-Loam 154.42+10.30A 2.04+0.05B 0.18+0.02b
X} ERCK 3 +1oam 100.95+9.21B 1.84+0.04C 0.13£0.01¢

e AER B R, RS AR RS FRFRRZERREE (P<0.0D), ARNGFRERRZR RS (P<0.05).

Notes: In the same habitat, different uppercase letters under the same nutrient composition indicate extremely significant difference (P< 0.01), and different

lowercase letters indicate significant difference(P< 0.05).
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fESHr, SRR ABEE SR B E ST
R 4-4% (A. F=4.083, P<0.001; #: F=1021,
P=0.005; #. F=13.867, P<0.001) , ABHSE
AR E T 137.05%. 8.05%. 100.00%

TERLHL A, 21K S5 ) ZU R B 2k
BEE TR (R F=2.558, P=0.003; W:
F=4.496, P<0.001; #. F=6.356, P=0.003) ; &
B SRR T 77.37%. 88.82%. 126.67%.
1 i S ) Ul A A B R el R e T IR
HE (A F=0.52, P<0.001; B§: F=0.92, P<0.001;
F=0.258, P=0.027) .

XTEL K IS0 3-8RI 53 58 b i AU A L 7
e fEMab, SR SEFETHASTEZERA
B (F=1.666, P=0.822) ; JEFFHAayBfa&
HRESTISE (B F=5.13, P=0.018; 4.
F=3.098, P=0.005) , 5r3leE T 8.97% F140.74%.,
fEEh, WHRSEFREMNATRERADE

(F=7.621, P=0.860) , {ifslHLrf s AIS & & 10
FETIRFE (B F=3.420, P<0.001; #. F=
3.689, P=0.026) , 4ril#Em T 40.69% Fil 88.89%.

21 OB LR RN T 3 i R
RO 58 0n 3 i SR B AR
T W SR IR -3 PR SRS sh LA A
WA K REAE, BRI e
2R AL, EMHLD, TGS AR
o EINT RS, MR, G358
PSR B TR,
33 AAWFEHENAE T ELRBEABHASEN
=AU

1 2RI S IE SR S IE S S A
HLEFALE (20494, P=0.624) ; TE+IEzh
SLRERIBR 035 IR A R T R IR sh . (Y
hnfE . =3.353, P=0.002; £ 4. =2.818,
P=0.007) , 3475 Zh BP0 3E 0 & L ad 4%
SRR T 500% F1 139%.

45 0.9 - 0.18
=40t . ~ 208t A ~ 3016} A
o &35} 8 0.7F o 50.14
o E30t { 206 2012}t
225} =205} 2010}
520 B S 04f B £0.08} B
= g5t E<03+ =Z0.06f
= | g 2 i gm 2 I
P:Z 10 fral<} 0.2 B % =0.04
I 5k EL£01}F |—1—| & £0.02+
0 1 J Q- 0 1 J o-‘ 0 1 1 1 J
fit+ Sand 1%+ Loam #r+ Sand 1+ Loam b+ Sand ¥+ Loam

+ A Soil types

+HEH Soil types

+ 32 Soil types

W R ARRIKRE FRERRE RN EE (P<0.01) , ns #ARLEEZES (P>0.05)

Notes: The different capital letters in the figure indicate that there is a extremely significant difference (P<0.01), ns: means no significant difference

1

LR T EE BB MELL R

Fig. 1 Comparison increments of nitrogen, phosphorus and potassium cogncentration in loam and sandy soil of active nests
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Mound Building Effects of Red Fire Ants (Solenopsis invicta Buren) on
the Concentrations of Soil Nitrogen, Phosphorus and
Potassium across Different Habitats

YANG Jian-xiu', ZHANG Nian-nian*, YAN Di, LI Qiao’, WANG Qing', LU Zhi-xing', CHEN You-ging'

(1. Research Institute of Resources Insects, Chinese Academy of Forestry, Kunming 650224, Yunnan, China; 2. Guizhou Academy of

Forestry, Guiyang 550000, Guizhou, China; 3. Southwest Forestry University, Kunming 650224, Yunnan, China)

Abstract: [Objective] This study aims at revealing the effects of mound building of Solenopsis invicta on soil nitro-
gen, phosphorus and potassium concentrations across three habitats. [Method] Three habitats (forestland, wasteland,
and grassland) were selected as research sites in Kunming and Mouding, Yunnan Province in November 2017 and
March 2018. The characteristics of nitrogen, phosphorus and potassium concentrations in active and abandoned nests
of S. invicta were compared. [Result] Ant colonization significantly increased the soil nitrogen, phosphorus and po-
tassium concentrations in all the three habitats (P<0.01). The phosphorus and potassium concentrations were signific-
antly higher in abandoned nests than in the active nests in forestland (P<0.05 or 0.01), while that in grassland were
significantly higher than in abandoned nests (P<0.05 or 0.01). However, there was no significant difference in nitro-
gen concentration between active and abandoned nests in forestland and grassland, and no significant difference was
found in nitrogen, phosphorus and potassium concentrations among different soil layers. Ant colonization signific-
antly increased the concentrations of nitrogen, phosphorus and potassium in loam soils and sandy soils. The rising
level of phosphorus and potassium contents was extremely higher in loam soils than in sandy soils (£<0.01). [Con-
clusion] The colonization of S. invicta can significantly increase soil nitrogen, phosphorus and potassium concentra-
tions in the three habitats. This effects will be still significant after active nests are abandoned, and the increase in
loam soils will be higher than that in sandy soils.

Keywords: Solenopsis invicta; ant nest; soil nutrients; active nest; abandoned nest
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