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Effects of Different Fertilization Methods on Functional Groups of Small and Medium-Sized Soil Animals in Cultivated Black Soil
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graphical Environment Monitoring and Spatial Information Service in Cold Regions of Heilongjiang Province , Harbin, Heilongjiang 150025 )
Abstract
paper studied the functional groups of small and medium-sized soil animals in the cultivated black soil of Hulan District, Harbin City, Hei-

In order to explore the effect of different fertilization methods on the functional groups of small and medium-sized soil animals, this

longjiang Province under four different treatments of organic fertilizer , semi-organic fertilizer, inorganic fertilizer and control. The results showed
that:a total of 6 176 small and medium-sized soil animals were captured, belonging to 44 families, 14 orders,6 classes,2 phyla. The number
proportion was omnivorous (60.54% ) > saprophytic (22.60% ) > bacteriophagic (11.37%) > herbivorous (2.91%) > predatory (2.57%).
The number of groups was phytophagous (13) = predatory (13) > saprophytic (11) > omnivorous (7) > bacteriophagic (6). The small and
medium-sized soil animals were the dominant group; The diversity index and evenness index of herbivorous small and medium-sized soil animals
in cultivated black soil are the lowest,and the diversity index and evenness index of omnivorous small and medium-sized soil animals are the
highest. Compared with the control group,the total number of small and medium-sized soil animal groups and individual number of each func-
tional group increased significantly when applying organic fertilizer,and decreased significantly when applying inorganic fertilizer. Fertilization
decreased the richness of each functional group of small and medium-sized soil animal ; The community similarity analysis showed that the simi-
larity degree of omnivorous small and medium-sized soil animals among different treatments was high; CCA analysis showed that total phosphor-
us, total nitrogen and pH value of soil had significant effects on the distribution of functional groups of small and medium-sized soil animals in
organic , semi-organic and inorganic fertilizer plots. The three fertilization methods have obvious effects on the growth of the functional groups of
small and medium-sized soil animals,and applying organic fertilizer is more beneficial to the survival of the functional groups of small and me-
dium-sized soil animals.
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Table 1 Different functional groups of small and medium-sized soil animals in cultivated black soil area

o s oM OM+NPK NPK CK MRS AiE IRER R
28 h I A R i3

s | | | | otal mndi- requency unctiona
Pl AR MR NREC R Tl Noae Fonctonl
- Individuals Individuals Individuals Individuals viduals % - groups
PEIAL Chironomidae 6 6 2 86 100 1.62 ++ Ph

3} Tipulidae X +
ISR} Tipulid 0 0 0 2 2 0.03 Ph
A} Simuliidae 0 0 1 0 1 0.02 + Ph
H-H A} Chrysomelidae 5 1 4 1 11 0.18 + Ph
416 A} Scarabaeoidae 0 2 27 5 34 0.55 + Ph
% W B} Curculionidae 2 0 0 0 2 0.03 + Ph
NI} Elateridae 3 2 0 2 7 0.11 + Ph
%Rl Tingidae 3 1 0 3 7 0.11 + Ph
758 Encocephalidae 0 0 4 0 4 0.06 + Ph
P!

+ %8l Cydnidae 3 0 0 0 3 0.05 + Ph
iRl Cicadidae 0 0 0 1 1 0.02 + Ph
Wk Noctuidae 0 0 0 4 4 0.06 + Ph
IlE kAl Hepialidae 0 0 0 4 4 0.06 + Ph
AMAZEL Individuals 22 12 38 108 180 2.91 ++
2B Number of groups 6 5 5 9 13

TR
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e ey oM OM+NPK NPK CK AMAER A . IhRERE
gl(“_)#% r;jiﬁ%jsgﬂé /I\MKQ;SI /l\ﬁiégﬂ( /l\ﬁiéﬂl /l\ﬁiéiﬂl Totfil indi- Frequency Abug;ld%nce Functional
Individuals Individuals Individuals Individuals viduals % groups
Wk H Araneida 0 3 0 0 3 0.05 + Pr
7800 F} Rhagionidae 15 3 6 21 45 0.73 + Pr
K2 dAl Dolichopodadae 6 4 0 8 18 0.29 + Pr
G- F} Therevidae 0 0 2 1 3 0.05 + Pr
BRIl Empidadae 7 5 0 3 15 0.24 + Pr
HH Bl Carabidae 9 3 1 2 15 0.24 + Pr
EHEl Scydmaenidae 0 0 0 5 5 0.08 + Pr
FE4E Rl Anthocoridae 3 0 1 0 4 0.06 + Pr
FEH B} Cicindelidae 2 0 0 0 2 0.03 + Pr
HitiA H Geophilomorpha 4 2 1 5 12 0.19 + Pr
A1 H Lithobiomorpha 0 0 0 11 11 0.18 + Pr
BB} Formicidae 12 0 1 11 24 0.39 + Pr
2 AR Geophilellidae 0 2 0 0 2 0.03 + Pr
A% Individuals 58 22 12 67 159 2.57 ++
ZEHEEC Number of groups 8 7 6 9 13
LA PR Tsotomidae 303 338 224 213 1078 17.45 +++ Sa
kRl Cyphoderidae 22 38 0 0 60 0.97 + Sa
[5 BkB}F Sminthuridae 19 14 0 34 67 1.08 ++ Sa
kR Tomocetidae 3 0 1 3 7 0.11 + Sa
PEWERF Neanuridae 10 10 26 9 55 0.89 + Sa
L1BkR} Pseudachorutidae 14 22 32 22 90 1.46 ++ Sa
ZEH5| R} Enchytraeidae 5 0 2 13 20 0.32 + Sa
MR} Trichoceridae 3 2 0 0 5 0.08 + Sa
ZEH R} Silphidae 2 2 0 1 5 0.08 + Sa
KA} Lucanidae 1 2 0 0 3 0.05 + Sa
KN Platypodidae 0 0 1 5 6 0.10 + Sa
AMAEL Individuals 382 428 286 300 1396 22.60 +++
ZRBEE Number of groups 10 8 6 8 11
BRA PR Hypogastruridae 26 26 0 101 153 2.48 ++ Ba
KA YR} Entomobryidae 15 21 45 64 145 2.35 ++ Ba
PR Onychiuridae 124 63 121 77 390 6.31 ++ Ba
FEMCR} Scatopsidae 6 4 0 0 10 0.16 + Ba
IRHRFIFY Sciaidae 0 0 1 0 1 0.02 + Ba
BB R} Scaphidiidae 1 0 0 2 3 0.05 + Ba
AMAER Individuals 172 119 167 244 702 11.37 +++
%L Number of groups 5 4 3 4 6
7. H Oribatida 629 568 420 432 2 049 33.18 +++ Om
H ]I H Mesostigmata 193 168 239 141 741 12.00 +++ Om
AV H Prostigmata 221 243 220 188 872 14.12 +++ Om
[ A} Staphylinidae 26 10 8 17 61 0.99 + Om
Jit BB} Cucujidae 2 2 1 0 5 0.08 + Om
BB} Coccinellidae 1 0 3 0 4 0.06 + Om
%] 5B} Thripidae 4 2 0 1 7 0.11 + Om
AMAEEL Individuals 1076 993 891 779 3739 60.54 +++
RS Number of groups 7 6 6 5 7
JTAMAEL Total individuals 1710 1574 1394 1498 6176 100.00
BEBEEL Total number 36 30 2% 35 50

of groups

F:OM, B HLHL ; OM+NPK , A HLHE ; NPK, JEHLAL ; CK, T HE; Pho A B s Pr il B 1 s Sa, JE B M s Ba, B A0 M Om, ZR B0 P +++7 RS, AN
B B AR LY 10% LA 15 ++47 S8 WSHE, AR SRR Y 1% ~ 10%; +7 g ff A 2 MBS SR 1% LT,

Note : OM, Organic fertilizer; OM + NPK, Semi organic fertilizer; NPK, Inorganic fertilizer; CK, Contrast ; Ph, Herbivorous ; Pr, Predatory ; Sa, Saprophytic ; Ba,

Bacteriophagy ; Om, Omnivorous; “+ + +” is the dominant group,and the number of individuals accounts for more than 10% of the total catch;“+ +” is

“@

a common group,and the number of individuals accounts for 1%—10% of the total catch;“+” is a rare group,and the number of individuals accounts for

less than 1% of the total catch.
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Note : OM, Organic fertilizer;OM + NPK,Semi organic fertilizer; NPK, Inorganic fertilizer; CK, Contrast; Ph, Herbivorous ; Pr, Predatory ; Sa, Saprophytic;

Ba, Bacteriophagy ; Om , Omnivorous ; Different lowercase letters indicated that the difference between different treatments reached a significant level

(P<0.05).
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Fig.1 Distribution of total number of individuals and groups of various functional groups of small and medium-sized soil animals in different

fertilization methods
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Table 2 Community characteristics of various functional groups of small and medium -sized soil animals under different fertilization methods

( mean * standard error)

b 6%

%jfﬂe Eco?(jgi ci? izdex Ph Pr Sa Ba Om

oM H 0.06+0.01 a 0.15+0.02 b 0.50+0.02 a 0.28+0.05 a 0.93+0.04 a
E 0.08+0.02 a 0.15+0.02 b 0.41+0.03 a 0.32+0.05 a 0.64+0.03 a
D 0.49+0.15 be 0.76+0.18 a 0.71+0.09 ab 0.42+0.09 a 0.69+0.04 a

OM+NPK H 0.06+0.02 a 0.15+0.03 b 0.25+0.05 b 0.14+0.04 b 0.93+0.06 b
E 0.05+0.01 a 0.12+0.05 b 0.21+0.04 b 0.18+0.06 b 0.71+0.07 b
D 0.41+0.11 ¢ 0.55+0.27 b 0.66+0.11 a 0.26+0.06 a 0.62+0.05 ab

NPK H 0.05+0.02 a 0.24£0.01 a 0.18+0.03 b 0.10+£0.03 b 0.92+0.05 b
E 0.04+0.02 a 0.13+0.06 a 0.19+0.02 b 0.12+0.04 b 0.71+0.03 b
D 0.35+0.16 b 0.54+0.26 b 0.46+0.07 ¢ 0.24+0.08 a 0.60+0.06 ab

CK H 0.10+0.03 a 0.28+0.03 a 0.57+0.03 a 0.15+0.02 b 1.47+0.04 ¢
E 0.09+0.03 a 0.22+0.02 a 0.39+0.08 a 0.14+0.03 b 1.040.03 ¢
D 0.70+0.16 a 1.36+0.10 a 0.97+0.08 be 0.63+0.07 a 0.70+0.03 b

7 :OM, A7 LA ; OM+NPK , 2 A7 HLAE s NPK, JGHLAL ; CK X BE; Ph Al &1 s Pr, 4R &M s Sa, B0 s Ba, T &1 ; Om, 22 & s H, Shannon—Wiener ¥ 2
FEPERRE B, Pielou MRy S)MEFEE; D, Margalefl #0325 BEHEE [RI9A [F) 7 REFR R AL BRLIA)AE7E 1 35 22 5 (P<0.05) .
Note : OM, Organic fertilizer; OM + NPK, Semi-organic fertilizer; NPK, Inorganic fertilizer; CK, Contrast ; Ph, Herbivorous ; Pr, Predatory ; Sa, Saprophytic ; Ba,
Bacteriophagy ; Om, Omnivorous ; H, Shannon-Wiener species diversity index ; i, Pielou species evenness index ; D, Margalef species richness index ; Differ-
ent letters in the same column indicate significant differences between treatments ( P<0.05).
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Table 3 Similarity index of various functional groups of small and medium-sized soil animals under different fertilization methods

PR, N
l?iistjlzﬁ groups Fcrtilbiﬁftﬁi{(f fntethud oM OM+NPK NPK CK
Ph OM 1
OM+NPK 0.57 1
NPK 0.22 0.43 1
CK 0.36 0.56 0.27 1
Pr oM 1
OM+NPK 0.50 1
NPK 0.56 0.30 1
CK 0.55 0.45 0.50 1
Sa oM 1
OM+NPK 0.80 1
NPK 0.60 0.27 1
CK 0.64 0.45 0.75 1
Ba oM 1
OM+NPK 0.80 1
NPK 0.33 0.40 1
CK 0.80 0.60 0.40 1
Om oM 1
OM+NPK 0.86 1
NPK 0.86 0.71 1
CK 0.71 0.83 0.57 1

TE:OM, A HLUIE ; OM+NPK, A HUIE s NPK, JEHLIE ; CK, X IE; Ph A0 s P il s Sa, JE B0 1 s Ba, TREN 1 ; Om, ZR B0 s VR AR MR 43,0~ 0.25 %
IRAHERL,0.25 ~0.50 TR AEAAEL,0.50~0.75 FIR FPAFAA{EL, 0.75~ 1.00 F/= AR .

Note : OM,, Organic fertilizer;OM + NPK, Semi-organic fertilizer ; NPK, Inorganic fertilizer ; CK, Contrast ; Ph, Herbivorous ; Pr, Predatory ; Sa, Saprophytic ; Ba, Bac-

teriophagy ; Om , Omnivorous ; Community similarity division:0-0.25 indicates extremely dissimilar,0.25-0.50 indicates moderately dissimilar,0.50-0.75 in-

dicates moderately similar,and 0.75—-1.00 indicates extremely similar.
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