46 B 59 B R AP K FZ W] RB 20O Vol. 46 No. 9

2018 4 9 A Journal of Northwest A&.F University(Nat. Sci. Ed.) Sep. 2018
[ 2% H4 R B 1A] - 2018-04-20 1629 DOI:10. 13207 /j. cnki. jnwafu. 2018. 09. 006

R 2% H B ok < http: //kns. enki. net/kems/detail/61. 1390. S. 20180420. 1628. 012. html

JE R E e 3 Bl A A T HK
TR B RFMEAR

F ORLRSRLPWALKER LI EEL,AAE

e mtpol Ko Mreilbe ARpkEE & SR EE # I S B % . JE At 10008352 JERTTT Ak I8 bRz . bt 102102)

[# ZE]1 [EMY O A Dbk 3 YR 25 A 2 FEPE R AE . 9 N TAR IR AE S R 48 4 Ip K
. Ko7k SR ARG BEE A Tullgren T34, T 2015 48 5 J1 .8 JT 1 10 3 43 53 05 48 1 22 Rt ff A 7% 4 )28 (O J2) L2
I ERIEZ (Oe BOLL R T2 0~2 cm MW i HERZ (A HZ) .2~5 cm A 5~10 cm +2) W 3. Xt
WA L EE TS e s (45T 2015 4E 5 4.8 A .10 H 3 ML R3EFY 2 799 R kB T 6 49 22 H
22 Bb, 3 WWUAR R AR T S LG R A TR B VB B R XGHE B iR MR S R A R B E
AAWEEHMBEH ., 5 HH R YRR R .8 H B MM AR AL, 10 A ST RE LB R %
FEXEFAWE . 3 WA T h/NE YD Re R LU &R . A TE RS p/IN L - 4 5 ) 28 B O
A B BRI L5 HA 8 H Of BM HE3h ki8S Oc B LR FER MHEEHS T K +)2.10 10
AEWRE L E B E R A RE ., LR RS E N E .5 H O BAMEBERZE S T O B
Ay B+ 2 AE 8 A 10 A HIENYW AN EEE O Bl K, ABES T O1ZH R +)2. [(ER] #EwzEm+
HHVEBREY LR TS R0 maiEYE LR AR R B AR E . VR LR LR RERY
B0 A Sy AR 0 B SN E

[REERIT WA T SESY s Wi W s B BEIE s BE V8 2 e L s\ ak 18

[(hESES] S714.3 [XEiFRER] A [xEEHS] 1671-9387(2018)09-0041-10

Community features of soil fauna in Pinus tabulaeformis
plantation in Badaling,Beijing
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Abstract: [Objective] This study investigated the soil fauna community structure and diversity to pro-
vide basis for soil ecosystem management of Pinus tabulae formis plantation. [Method) Samples of forest
litter and soil were collected in May, August and October 2015 in Pinus tabulae formis plantation in Badal-
ing,Beijing. Aboveground soil fauna was collected through pitfall method, while underground soil mesofau-
na was collected by tullgren funnel in Oi,Oe and mineral soil with 0—2 cm (interface layer),2—5 cm and
5—10 cm depth,respectively. [Result] A total of 2 799 individuals of soil fauna were collected, belonging to

22 families, 22 orders and 6 classes. The common aboveground predominant groups were Collembola, Hy-
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menoptera and Diptera, whereas the common predominant groups of underground mesofauna were Acari-
formes,Parasiformes and Collembola. In May, the predominant functional guilds of aboveground soil fauna
were herbivores, herbivores and predators in August, while the 4 functional guilds had no significant differ-
ence in October. The main functional guilds of underground mesofauna were saprophytes in all months.
Vertical distribution pattern of mesofauna was different among different sampling times. In May and Au-
gust,taxon amount in Oi had no significant difference with that in Oe, while it was significantly higher than
that in mineral layers. In October, there was no significant difference among different depths. In May, the
individual density was significantly higher in Oi than that in Oe. In August and October, the individual den-
sity in Oe was the largest and significantly higher than that in Oi and mineral layers. [Conclusion) Taxon
amount in litter layers was more abundant than in mineral layers,and individual density in half-decomposed

litter layer was higher than that in fresh litter layer. In mineral layers,individual density decreased with the

increase of soil depth.
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Table 1  Composition of aboveground soil fauna in Pinus tabulae formis plantation

2t Taxon 5 H May 8 A August 10 A October
% H WA =R MR/ R R MERB/R S R MER/ R R
N Suborder or Individual S/ % Individual S/ % Individual Ay e/ %
Class Order . ! ! !
family amount Proportions amount Proportions amount Proportions
HEN EHH IE 8RB .
Oligochaeta Lumbricida Lumbricidae 0 0 8 1.06 2 1.38
- -
i H PATTIH 4 0.99 27 3.57 8 5.52
Parasiformes Mesostigmata
HIFH s H .
Acariformes Oribatida 9 2.23 62 8.19 13 8.97
4
Mﬁ/ﬁ] B H Opiliones 31 7.69 43 5.68 1 0. 69
Arachnoidea
Wk H Aranecae 17 4,22 56 7.40 11 7.59
IRWEFl Lycosidae 15 3.72 33 4. 36 6 4,14
[l Wk Bl Araneidae 1 0.25 16 2.11 5 3.45
Bk Bl Salticidae 1 0.25 7 0.92
‘9$)%H 43 10. 67 98 12.95 27 18.62
Collembola
K i ) i
2 29 Entomobrydac 25 6.20 56 7.40 12 8.28
Collembola JK R
MiEJEﬂ 8 1.99 3 0.40 3 2.07
Onychiuridae
I*%EJEH» 10 2.48 39 5.15 12 8. 28
Hypogastruridae
i 4 iz H 12w
Diplopoda Spirobolida Spirobolidae 0 0 20 2. 64 0 6. 21
‘mmﬂﬂ. < mﬂiﬂﬁﬂ» 6 1. 49 15 1.98
Scutigerida Scutigeridae
J& 4 iR A H -
Chilopoda  Geophilomorpha 1 0.25 2 0.26
Ry H
Scolopendromorpha 0 0 2 0.26 1 0.69
#H -
Siphonaptera 1 0.25 0 0
H#HE W R -
Orthoptera Tetrigoidea 1 0.25 2 0.26
FiMH W e -
Dermaptera Labiduridae 2 0.5 8 1.06
e B 60 14. 89 110 14.53 19 13.10
Hymenoptera
A % SR} Vespoidea 13 3.23 18 2.38
/N BB} Chalcidoidea 1 0.99 9 1.19 4 2.76
i B} Formicidea 35 8.68 68 8.98 13 8.97
i ¥ 2B} Ichneumonoidea 4 0.99 8 1. 06 1 0.69
-4 4 Bl Tenthredinoidea 3 0.74 5 0. 66 1 0.69
4
%ﬁ%t’gj ¥ S Bl Apoidea 1 0.25 2 0. 26
W # H Diptera 106 26. 30 166 21.93 32 22.07
WAL Drosophilidae 9 2.23 11 1.45 3 2.07
MR} Calliphoridae 2 0.50 6 0.79
2Bl Tachinidae 4 0.99 7 0.92
BEIFIEEL Syrphidae 4 0. 99 13 1.72
P Bl Cecidomyiidae 68 16. 87 112 14. 80 25 17. 24
KR} Tipulidae 14 3.47 9 1.19
E IR} Ceratopogonidae 4 0.99 5 0.66 3 2.07
#i IRl Mycetophilidae 1 0. 25
X # H 4 Bt Diptera larvae 3 0. 40 1 0.69
Il A 5 1. 24 4 0.53 2 1.38
Homoptera
I 2B Coccidae 0 1 0.13 2 1.38

-l Cicadellidae 5 1.24 3 0. 40
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& 1(&) Continued table 1
K HE Taxon 5 H May 8 H August 10 H October
% H W H =R MR/ R N R MMEE/ R R ERRE MER/ R B RBE
o Suborder or Individual S/ % Individual /% Individual A/ %
Class Order . ! ; !
family amount Proportions amount Proportions amount Proportions
9 H Hemiptera 1 0.25 20 2.64 1 0.69
WF B R} Aphidoidea 4 0.53 1 0.69
% BBl Pentatomoidea 1 0. 25 16 2.11
i H Coleoptera 23 5.71 54 7.13 16 11.03
o B} Coccinellidae 2 0.5 4 0.53 3 2.07
W BB} Caraboidea 13 3.23 34 4,49 12 8.28
4
%i{? - R Chrysomeloidea 3 0.74 7 0.92
[ 4# 1 &} Staphylinidae 3 0.74 8 1. 06 1 0.69
M L Elateridae 1 0.25
K i B R} Cupedidae 1 0. 25 1 0.13
Jiki# B TS B 4l B
< . 1 0. 25
Neuroptera Chrysopidae larvae
3 H Lepidoptera 1 0. 25 3 0. 40 3 2.07
Wik Bl Noctuidae 1 0. 25 1 0.13
B H 4y 2 0.26 3 2.07
Lepidoptera larvae
b
FRE F 4k 91 22.58 57 7.53
Thysanoptera nymph
#iF Total 103 757 145
2 BMMAINMRIEDYSHEERE
Table 2 Diversity indices of aboveground soil fauna in Pinus tabulae formis plantation
ZFEPETE B 5H 8 H 10 A Z R B 5H 8 H 10 H
Diversity index May August October Diversity index May August October
Shannon-wiener $§ %t H' 2.78 b 3.09 a 2.76 b Pielou 15%% J 0.76 b 0.83 a 0.86 a
Simpson 1§ % C 0.90 a 0.94 a 0.92 a Margalef & JE5 %5 D 6.33 a 6.18 a 4.82 b

TE < AT B 5 AR AN [RGB 32 R A 5] A 53 [ #9222 53 328 310 488 25 7K (P<<0. 05)

Note: Different lowercase letters represent significant difference (P<C0. 05) between months.
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e be by
20 ® a
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Individual density is the number of individuals in 10 traps.
Different lowercase letters in each plot represent significant
difference different functional guilds in same month(P<C0. 05)
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Fig.1 Individual density in different functional guilds of

aboveground soil fauna in Pinus tabulae formis plantation
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Table 3 Composition of soil mesofauna in Pinus tabulae formis plantation

¢ Taxon 5 A May 8 H August 10 A October
% H W H SR AR/ R EABE MRS/ R FESE MBS/ AR
CI’ B Ord Suborder or Individual S/ % Individual S/ % Individual /%
hass rder family amount Proportions amount Proportions amount Proportions
XX@U%E 10 2.54 16 2.20 23 8.71
Diptera larvae
%QH%E 1 0.25 2 0.28
Lepidoptera larvae
B i H 2 0.51 5 0. 69 1 0. 38
Isecta Psocoptera
. 2 H 4y 11 2.79 38 5.23
Thysanoptera nymph
Wi AR ]
Hymenoptera Formicidea 3 0.76 43 5. 91
P ﬁﬂﬁﬁ EP%‘H.EEE 27 6.85 74 10. 18 34 12.88
arasiformes Mesostigmata
T 40 FU P 7 ] .
Arachnoidea Acariformes Oribatida o7 1447 128 17.61 125 47.35
/%ﬂ]%ﬁ jt%j&kﬂ' 6 1.52 6 0. 83 1 0. 38
raneae Lioncranidae
ﬁﬁﬁ%g 301 76. 40 476 65.47 104 39. 39
Collembola
L2 2K KA R 25 6.35 69 9.49 3 1. 14
Collembola Entomobrydae
o HIR L
Onychiuridae 92 23.35 61 8.39 18 6. 82
H ﬂ?ﬁfﬂ%ﬂ* 184 46.70 346 47.59 83 31. 44
ypogastruridae
1t Total 418 788 288
3.2.2 WTF P AA IRy £BE MR W i) 6,090 5. 080, B R T A 10 AAE %k
AN EAR /N LSS YA [ D RERBER LU Bl an 18] RiZe B 288 #3850, 3500, R ICHE B4 12 2% 3 5
2 7R o .
toor = 3.2.3 TP IALESHMGELS A MNEH
= o0l % . BORAR % B L N - SR B ) L A
<5 ¥ HAWRBHEREGE O IMHEY 2R EZEE
Sa — N N - N,
okl B o FER BT TR B IR RN . S S
e HOR A V8 1 2 0 O 9 AEURT] A £33 199 - 3 )
99 0 WY AN . .
= b VB SAA —EMER. MRS, O 2/
2 b NV e .
w: | . Oc JZHGH BERE 5 A % . 4E5 T L B2 4.8 A
= = {qﬂ] c R Y2 B YRR B F 2~5 em 1 5~ 10
=] =y — - e
0 5H May 8 3 August E?()E October cm j:E:;EESHﬂ] 10 HKHHD@J&EE‘J@J%%@H—

CI4# £ 2K Pradators; [4J& £ 2% Saprophytes;
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B2 R A TbR R /I S Sl S () ) R R Y L 4
Fig. 2 Proportions of different functional guilds of soil
mesofauna in Pinus tabulae formis plantation
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Table 4 Vertical distribution of taxon amount and individual density soil mesofauna

5 H May 8 H August 10 A October 1 Average
}F-M( FKHE AR KRR AR KB AkwE i R R
Sample Taxon Individual Taxon Individual Taxon Individual Taxon Individual
amount density amount density amount density amount density
HrE ALK Y E Of 8 a 71 a 9 a 106 b 7 a 12 be 8 a 63 a
LA RAETE W E Oe 8a 43 b 10 a 120 a 5a 46 a 8a 70 a
FLHE )2 Interface layer 5b 18 ¢ 6 b 32 ¢ 5a 20 b 5 be 23 ab
2~5cm +JZ 2—5 cm layer 5b 5 cd 3¢ 3d 5a 10 ¢ 4 c 6 b
5~10 em +JZ 5—10 cm layer 3b 2 d 3¢ 1d 5a 6 ¢ 4 ¢ 3b

T A BEUAE 50 em® BRGNS0 Bl RoR o TR BB IR AR AR /NG 5 RS R 28 5 1 3 (P<<0..05)

Note: The individual density is represented by the number of animals in each 50 cm® sample. Different lowercase letters in each column re-

present significant difference (P<C0.05) among different depths.
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BRSO b7 BB 1 A A3 ok R AN ) £ 2 oA ] £
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FERTICEE R A 11 AR, O ZH BT 10 42
FE L AH 2 DABR A kB K A Ok B LR R 3 A2
Wk E L HPr G ek 19.88% ., 5.76% 4. 89%,
HoA 7 AR H A X AR 7 Oe JZ2 BT
Oi JZ AR B B H 4y oh B R B Bk B %2

JERELAER A IOk BE g B Bk RE O 32 HT
Fe 43 0 ok 14, 4696,11. 91 % F1 6. 02% , A] I, Oe 2
FEEME O )ZAH —EER. M THEYZ. R
T )22 A 625 Wk B AT A A RE L 8 DL 96 H
FER A Bk B R AL HRT O B4 0k 4. 6926
4.15% .2~5 cm H3EJE M R EARME S Fm 2 AH 0L,
fER B 30 H 4 d R 288 H 4 L, 7E 5~10 cm
1 )2 LY R R TR A R
) R AR R AR

x5 MMAIRAPNETEHYRERLENEERED HFLE
Table 5 Vertical distribution of different soil mesofauna in Pinus tabulae formis plantation %
i B A 7 253 fif A i 2 2~5 cm 5~10 cm
A Taxon Y2 Y2 Interface +)2 + )z
Oi Oe Layer 2—5 cm layer 5—10 cm layer
A H 4 Bt Diptera larvae 1.07 1.54 0. 40 0.07 0. 20
%wﬁﬁhlﬂ 0 0.13 0.07 0 0
Lepidoptera larvae
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