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Abstract: The diversity index is often calculated based on the data of species identification level. If the diversity index at

the species level can be replaced by high-level taxonomic identification results (e.g., families) or directly by the number of
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individuals within the indicator group, it can greatly save the cost and improve the work efficiency. Field sampling data from
multiple indicator taxa and multiple analytical methods could be used to verify this problem, which is helpful to obtain more
general conclusion. In order to study the substitution effect of different classification levels and individuals of arthropods on
species richness, arthropod sampling was carried out in two different management measures and multi-habitat farmland
landscape areas in Ningbo, Zhejiang Province from May to August, 2019. Arthropods were identified to order level, while
spiders and bees were identified at both family level and species level. The correlations between the number of taxa at order
or family level, the number of individuals in indicator taxa and species richness were analyzed, and two-way analysis of
variance ( ANOVA) based on these four indexes between different management measures and different habitats were carried
out. The non-metric multidimensional scale analysis ( NMDS) was used to compare their species composition differences
between different management measures and habitats based on the data of order, family and species level. The results
showed that: (1) 63% and 89% of the variability of species richness based on species level data could be fitted by the
number of family of spiders and bees, respectively, and the correlation between species richness and the number of family of
spiders or bees (r=0.79 and r=0.95, respectively) was greater than that of arthropod order level data (r=0.32 and r=
0.53, respectively). (2) There was a very significant correlation (r=0.7) between the number of individuals and species
richness within the indicator taxon. (3) The two-way ANOVA showed that there were significant differences between
different management measures based on three identified level data, but the significant differences among habitats based on
the data of family and individuals were more similar to those of species richness than the data of order level. (4) The results
of NMDS based on data of family level were also more similar to those of species level than the order level. There were
significant differences of species or family composition of spiders or bees among different management measures or some
habitats, but not in arthropod order composition. Since the higher classification levels such as the order, are not natural
units, but artificial classification levels facilitate the classification of information systems, the results may not better reflect
the indicator results of species richness. Therefore, for the assessment of farmland biodiversity, the classification data at a
higher level could be used to some extent, especially the family level would be the first choice. If a rapid assessment of
farmland biodiversity based on a large number of spider or bee specimens is required urgently, the number of individuals of

indicator taxon can be directly counted to replace the results of species richness.

Key Words: farmland habitat; biodiversity; spiders; bees; richness; abundance
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Table 1 Individuals of dominant species in spider and bee community

YFh# A HLE B WL R it
Name of species Organic management Conventional management Total
HRIKRE Lycosidae

RS Pardosa laura 659 354 1013
KA Piratula piratoides 270 156 426
AL HE Pardosa pseudoannulata 145 329 474
i W} Tetragnathidae

16T B 1 Tetragnatha nitens 53 224 277
LA} Linyphiidae

P ik Erigone prominens 111 87 198
B IR Ummeliata insecticeps 113 88 201
PRk AL Salticidae 0
FBERR Ik Evarcha albaria 277 130 407
B2 AL Thomisidae 0
ZGEAEIR Misumenops tricuspidatus 232 125 357
W%} Halictidae

HUNRPKEE Y Lasioglossum scitulum 984 205 1189
W LR KB 4% Crenonomia vagans 177 60 237
R} Vespidae

A Thi Polistes antennalis 176 48 224
753k Je#% 8} Crabronidae

HELEY) )7 K88 Ectemnius continuus 87 3 90
W/NE IR Sphex nigellus 18 54 72
HARBEJEIE Sceliphron madraspatanum 3 45 48

2.3 ARG IR EEA R B AR 355 18] 22 S
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B R R A RSB0 P9 XU DR 2R 7 28 0 MR T, H 8
TR A [ P it 2 [ 1) 22 S RS TP oK F
(b s 2R — B, AR A LA B 3 T LA
(R 2) . TEAIRABE ] Y 3 25 5 || T ek e
SRR AR R BN 45 51 LU T R sh W H
K A5 R — 2 AR I, AR AR b R B A
FET 320 5 ) O ol 3 25 s T SR, A A S5 ) AN A7 7

5 0w
T 1

[e]

o

S
T
o

SRR E

Number of classification levels
oo

.\ p

WEMEES . ERGOKE I R e fnak i A R ) ggo ;;“000

OB T TR S M [R] i SR el A 3 5 i 25 X}

FORREHEE, Wi7e HHoKF F b 3 Tk %0 " 2 30
0, T) Esf 3 ik 28 v /ORRS 3 RN 8 R AR 5 e 2T 75 HIRIEL Number of species
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s s '—:j% fﬁF %ﬁﬂ/\j Z,:':,: %—-ﬁ[o T.F H % 7}(S[ZJ: , 7]( 5 W ;’:E E/‘J Fig.1 Linear regression fitting between species richness and the
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Fig.2 Linear regression fitting between number of individuals Fig.3  Linear regression fitting between the order levels of

and species richness within Araneaea Arthropoda, the number of families and species richness within
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Table 2 The statistical differences of diversity index based on different classified level among different management measures and habitats

y=10.08x + 6.40
R?=0.71

UL
Number of species
O

and species richness within Apoidea

RS i YK o NI A AT

Indicator dentical j’:iﬁi Different management measures Different habitats

group level 0 C DC GY LC NB SD

T H% A8 7.56:0.24A  6.69+0.25B  6.67+0.41h  7.28+0.40a  7.39:0.38b  7.5+0.39ab 6.78+0.42h

Arthropoda H fﬁ B 7.67:035A  7.00:033B  7.00£0.56c  7.67¢0.50bc  7.33:0.72b  7.50£0.52b  7.17:0.45a

(A

LS Pfh P 8.23+0.46A  7.00:0.40B  5.58+0.86bc  8.08+1.0la  6.97+0.72ab  8.50+1.02a 6.93+0.76ab

Spiders R BB 5.62:028A  4.89:0.27B  4.46:0.66c  5.3920.62ab  4.23x0.45bc  6.17£0.72a 4.730.49¢
ik H ML 197.80+4.04A  140.87£3.13B  122.33+5.30b  236.00£7.43a  143.17£4.00h  191.6724.80ab  153.5024.77h

L5 S Pt PR 15.93:1.14A  9.13:0.92B  4.83x1.15b  16.67+1.40a  15.33:1.58a  13.17¢1.87a  12.67+1.80a

Bees Rl BB 9.33:0.82A  6.070.76B  3.50£0.94b  9.670.96a  10.17£1.24a  8.00£1.3% 7.17¢1.15a
il

N
oY MAKL  132.90£3.90A  37.10£2.30B  11.17£2.00b  118.00£6.55a 117.50+6.00a  94.17+5.81: 84.17+6.04¢
(WCRHERST) g a a a a

.0 AHLE organic management;c;ﬁ%ﬂﬁéﬁ}fﬂ conventional management;DC;ﬁ%kﬂH vegetable greenhouse;GY;ﬁﬁW orchard ; LC ; 88 K32l open-air field; NB .
R field margingSD . A% M H3E paddy ridge; A B RFFEH HUAE BB R BAAAE B EME T 2 b o d REIEARFIESN 251 5 E K (P<0.05)
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Fig.5 Non-metric multidimensional scaling ( NMDS ) of

arthropod individuals at the order level (stress=0.16) in different
habitats under organic and conventional management practices
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Fig.6 Non-metric multidimensional scaling ( NMDS ) of
arthropod individuals at the family level ( stress = 0.087) in
different habitats under organic and conventional management

practices
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Fig.7 Non-metric multidimensional scaling ( NMDS ) of
arthropod individuals at the number of spiders (stress=0.10) in
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Fig.8 Non-metric multidimensional scaling ( NMDS ) of

arthropod individuals at the order level( stress=0.085) in different
habitats under organic and conventional management practices by

coloured pan traps
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Fig.9 Non-metric multidimensional scaling ( NMDS ) of
arthropod individuals at the family level ( stress = 0.029) in
different habitats under organic and conventional management

practices by coloured pan traps
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Fig.10 Non-metric multidimensional scaling ( NMDS ) of
arthropod individuals at the number of bees ( stress=0.042) in
different habitats under organic and conventional management

practices by coloured pan traps
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