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Community structure and ecological distribution of soil Collembola from typical

farmland ecosystems in -the Changbai Mountains
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Abstract: Soil Collembola are an important part of terrestrial ecosystems and play important roles in enhancing soil fertility
and other soil properties. Furthermore, soil Collembola are good indicator species for the soil environment. At present, most
studies have been concerned with community structure and ecological distribution of soil Collembola, but little research has
addressed soil Collembola in the Changbai Mountains. To investigate the community structure and ecological distribution of
soil Collembola from typical farmland ecosystems in the Changbai Mountains, three typical geomorphic types, including
basalt platform, granite low-mountain, and granite hills, were chosen from the Changbai Mountains. The study was
conducted in spring ( May), summer (July), and autumn ( September) of 2015. The resulis could help to provide a
scientific basis for maintaining and managing farmland ecosystems in the Changbai Mountains. The plots (5 m X 5 m) were

established using permanent signs in each maize field in the three landforms. Within each plot, we randomly selected five
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subplots, 10 cm X 10 ¢m, where we made collections from the 0—5 e¢m, 5—10 cm, and 10—15 cm soil layers. Soil
Collembola were extracted from each of the soil sample by using a Tullgren funnel extractor. The effects of landforms and
seasonal variation on the individual density and species number of soil Collembola were analyzed using a one-way ANOVA.
Indexes of diversity were calculated to describe the characteristics of the soil Collembola community. The influence of soil
environmental factors on soil Collembola diversity was examined using redundancy analysis ( RDA). We obtained 881
collembolan individuals in the three landforms, belonging to 10 families, 16 genera, and 22 species. Significant differences
were observed in individual density and species number of soil Collembola for all three landforms. The order for individual
density was as follows: granite low-mountain > granite hills > basalt platform. Furthermore, the order for species number
was as follows: granite hills > basalt platform > granite low-mountain. In this study, Protaphorura sp.1, Proisotoma sp.1,
and Proisotoma sp.2 were the dominant species, accounting for 56.04%. There were 11 common speciés, aecounting for
41.59%. In addition, eight species were rare, accounting for 2.37%. Landforms and sampling time had a significant effect
on individual density, species number, and indexes of diversity of soil Collembola. In granite low-mountain and granite
hills, the dynamics of individual density and species number of soil Collembola were autumn >'spring > summer. In the
basalt platform, the dynamics of species number of soil Collembola was autumn > summer/> spring. Regardless of landform,
soil Collembola had the highest diversity during autumn. The Shannon-Wiener indexes. were significantly different in the
three landforms during summer (P < 0.05), and the one-way ANOVA showed that a significantly lower abundance and
richness of soil Collembola was evident in the basalt platform compared to that of the other landforms in autumn (P <
0.05). In addition, different environmental factors had various influences on soil Collembola. Redundancy analysis ( RDA)
showed that the community structure and ecological distribution oftsoil Collembola had obvious correlations with soil
moisture, soil temperature, organic matter, total nitrogen, available nitrogen, and total phosphorus. In this study,
geomorphic types and seasonal variations had significant effe¢ts on community structure and ecological distribution of soil

Collembola.

Key Words: soil collembola; community structure; ecological distribution; farmland ecosystem; Changbai Mountains

A R AR DX e 4T TR R RIE i 2 A e BRI Y F AR ER SR, S b R AR AL AR 25 5t
B TR S A A ST I R IR 1979 4F e SR SEALIT ST B RIS B AR S R L TR
AR AR S R GUE v B RS AL, 7E K L E O IR E I sh Yy A S BT ST . ARk, 3 T IxHR H
Lt -3 P A 25t BRI HIWE S, IS 1 5 i BORPRIBIF e R >

b Sk R il A SR G R I B S MR T RS R G ) iz S ARl +
e = RACHZERE S PN L3S i A AR A Bk B AR e A T e A
PR DR , L TP FREETS Y I 75 e M0 A M S A D TR A R Bk R Bl
/N GERERESS  REIREAE AL 5 A T 1 A B8k, S R SRR R A

[l Y8R C T Bk sk R S50 A R M S R R R Z M SE R T A R R GE R (0 K
L e Bk AR RIS WLARIE A% TH AR 2 R G AR Bl BRI R 0 AR e TR IR S R Ge b L33
W2 TR T 52 B0 ) OGN Bk s e 2 b R 2R 25 43 A Wi 2B A T I AR A T 2% A= AR (1 25 1k, FT AR
SRRSO Z 1 Bl O0 H AR A7 PR A2 e A AR 28 R 8 Lk SR AT, mT B PPN R I A S R e
PRI , A SR M - S B g WIS B, SRR 1 L AN [ M SR 2 T A T A 25 AR 8 - B Bk e A e v 45 4 5 2 1
SHAEAL U XS 2R N T B0 5C R O R AR S R SR B, A B M AR 25 R AR BERL 2R | 7]
BRI LA T A 25 R T e 5l A 25t BRI 5 B Sl il

1 HREXER
PR L 2 iR 5 H ) 8 FT A A6 B AR L A el T AR B FIR 2 A NAE K A R A K

http ; //www.ecologica.cn



23 ) VL A R L LR AR 25 2R 5 - Sk HURE PR 2 H B AR 25 A AR 8007

=M T K (Zea mays) FHAFFERERB (I 1) 1230 126° 129° 132°E

LA M FE TR B T 42°25°40'N | 128°5'44” |
E, K 736 m, TR X IR TR R Rl L <, 4R
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Table 1 Soil physical and chemical properties from different Landforms

Hh gAY = son’d TN/ TP/ TK/ Ca/ Mg/ Mn/
Geomorphic types Season (g/'kg) (¢/kg) (g/'kg) (g/'kg) (¢/kg) (g/kg)
ZRAEBH T 4.79 3.92 1.08 15.98 4.95 5.57 0.91
Basalt platform JEE= 7.43 4.63 1.31 16.85 5.33 6.04 1.08
T 9.69 5.61 1.26 15.77 6.86 6.34 1.07
AL AL #HZE 3.72 1.55 0.97 19.20 7.32 6.37 0.80
Granite low-mountain HZ= 5.06 2.64 1.38 17.16 7.75 6.66 0.95
B 6.06 3.53 1.46 17.83 9.00 7.37 1.03
A b HZE 4.61 2.06 1.08 20.08 7.74 6.12 0.61
Granite hills HE 4.64 3.02 1.44 19.37 7.57 5.38 0.77
B 4.54 2.09 0.71 18.68 6.21 5.20 0.74
Mo g2 St N/ P/ K/
({iiy;ﬂn?rphic types Si;:n (mg/kg) (mg/kg) (mg/kg) pH SM/% ST
TRAEGH HZ 333.43 43.80 127.73 5.37 15.41 19.13
Basalt platform RS 516.37 106.80 187.31 5.00 23.96 25.73
*ZE 461.61 11.05 153.97 5.84 22.18 16.49
P k=g 1911 s 144.43 82.47 197.03 5.23 17.58 21.66
Granite low-mountain HZE 346.66 176.18 315.93 5.12 10.64 26.06
#*ZE 253.40 191.24 247.79 5.12 16.76 16.83
ViAb=Ain HZE 149.33 153.83 373.75 6.49 25.12 14.81
Granite hills CES 137.20 266.08 463.75 6.45 9.73 26.52
B 151.43 27.54 124.02 5.47 14.98 22.33

SOM ; T-3EFH HLIT Soil Organic Matter; TN : 4% Total Nitrogen; TP ; 4% Total Phosphorus; TK ; 4=4F Total Potassium;Ca: %5 Calcium; N HEL %
Available Nitrogen ; P . %W Available Phusphorus;K;i%%l%q] Available Potassium; pH: 415 pH;SM;iJEig/F",\ﬂ(%:i Soil Moisture ; ST. +HEIR B Soil

Temperature ; Mg : 5% Magnesium; Mn : 4 Manganese

http ; //www.ecologica.cn



&t
H

8008 2 O Eire 378

2 HIRAE

2.1 BAMNBEEITIE

2015 4FFZE(S5 A) HE(T H) FkZ=(9 )/ BIFEK & i G #p) 38 (T A8 B AL AY i
T S AREAEE R F G £ VISR B B 1A 78 SR B B K HOA A9 A 5%, 047 R 3Bk R i oY, oK AR
SR PG GERE 7 =X, BURE IR TR A A K —3K . 580 GPS e & AR B 1 M B ST B e 45 AR N
B S m x5 m AR, FENH A ZGEE I 5 MR E M G RE BRI ACA 10 em x 10 em, % 0—5,5—10410—15
em JEBURE A7 [F1 525658 N 20 gk IEAEEPAME T EMS0 1R 5I%F 0—5.5—10.,10—15 em 3 J2 RiEEST
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SRR IEZS AT A N7 2250 R, B S R AT AN 2 5 80K 30 25 1 R A S 8806 56, 19 SPSS 18.0
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3ANEN x 5 AKEDT, IE 45 418 . TUA S PRI Canoco 5.0 IFSERL

3 HBREH

3.1 A[RIHBAAR T AR 25 FR e A ek e A e v 2

3 Pl g R AR ek 881 3k SR JE 10 Bl 16 J& 22 Ff, HiHp | Isotomidae , Onychiuridae , Proisotomidae /™
RS B Bk, B AR Y 76.96% , H:H Proisotomidae il Neanuridae 445 3 J& , Hypogastruridae | Isotomidae
28, AR 1 & | Desoria , Proisotoma NS . 3 iR AL HEFA 3 F, 435~ Protaphorura sp.1,
Proisotoma sp.1, Proisotoma sp.2, 5 S AR % B 1) 56.04% ; % WL RN A Isotomiella sp. 1, Ceratophysella sp.1,
Parisotoma sp.1 SE P 5 BAAREE FE Y 41.59% ; PR AT E WAPR BT L b AR A P AR S R e 1
WA E, fBRDREIER 97.63% . HAY 8 MOMFAT ALS BAMAR LR 2.37% (£ 2) .

LA G IR IR Sk 17 264 Sk AMAE S 1760 Sk/m? 3 ANHUA MR D, Ho il
P FhK Desoria sp.1, Protaphorura sp.1,Sminthurides sp.1, AR FE 1Y 56.06% , w LR 10 , 5 A i
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FE R AR AR B ek e 13 b, 331 Sk MR EE D 2206.67 Sk/m?  iZ 505 HAB P AAT HE, A%
B, IR B/ . Proisotoma sp.1, Proisotoma sp.2 RALHEFN 5 EAKE BB 68.88% , % WA A 6 F, 5
LR 27.2% AT S B S BAE R 3.92% (£ 2) o

FERI A IR AR e B e 18 i, 286 Sk, MR N 1906.67 Sk/m?  iZ MM AR Z . LT N
Protaphorura sp.1 , Proisotoma sp.2 , Mesaphorura sp.1, \7 S MAE% FE 1) 69.58% , H VLRI A 8 B, i BN B 1)
26.58% ; WA 7 B, SRR REN) 3.84% (K 2) o
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Fig.2 Densities and species numbers of soil Collembola of farmland ecosystem from different landforms( Mean+SE)
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