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Abstract; Fallow waterlogged paddy fields ( FWPF) are special paddy fields that occur in autumn, winter, and spring
during postharvest seasons in the hilly area of southern China. These have centuries-old history and are not only a cropping

system to cultivate rice, but also a large-scale water storage system to irrigate paddy fields in case of drought in the coming
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year. At present, FWPFs are distributed widely in Chongqing, southwestern China. Traditionally, after the rice harvest,
rice farmers built dams and stored water in FWPFs, and the rice straw ( stems with leaves) left in the field decayed as rice
litter for the following rice season. However, FWPF cultivation practices raised concerns related to degradation about the
relationship between the rice straw and arthropods, and among different functional arthropod groups in the paddy fields. In
addition, some environmental factors should also be considered as they may influence these relationships, such as different
tillage and harvesting methods, and the various degrees of disturbance related to human farming activities and environmental
vegetation around FWPFs. To date, limited studies on such relationships and influences have been reported, especially in
Chongqing. Therefore, this study aimed to; (1) analyze the correlation among the rice straw and different arthropod groups,
and the community characteristics based on their individual numbers and biomass; (2) examine the effect of environmental
factors on arthropod community parameters in different FWPF habitats; and (3) investigate the specific causes of the
changes. In this study, field experiments were carried out from February to April at three locations in rice postharvest
seasons of 2017 in Bishan County, Chongqing Municipality, which respectively represented three FWPF habitats and
different methods of tillage and harvesting, including nine FWPF plots, i.e., mixed areas of rice, vegetables, and
wasteland (RVW) ; mixed areas of rice and vegetables (RV) , and mixed areas of rice and forestland ( RF). Pitfall traps
were used to capture 108, 367 arthropod individuals, belonging to 94 families, representing five functional groups:
detritivores, predators, phytophages, parasitoids, and omnivores. The Berger-Parker dominance index showed that the
arthropod community among three FWPF habitats had the largest numbers of rare groups and a few dominant groups, a basic
FWPF characteristic during the postharvest seasons. Detritivore families Sminthuridae and Entomobryidae ( Collembola )
were the predominant groups that could potentially affect the community greatly, together with predators, including different
spider species and insect natural enemies. The density and biomass of arthropods, as well as dominant groups varied widely
among the three FWPF habitats during postharvest periods of investigation. For example, arthropod density and biomass
were significantly higher in RF than RVW and RV (P < 0.05) ; the density and biomass of detritivores was significantly
higher in RF than in RVW (P < 0.05) , and that of herbivores was significantly higher in RVW, than in RV and RF. Also,
the several community diversity indices of arthropods varied among three FWPF habitats during postharvest periods of
investigation. Although the Shannon-Weiner and Pielou diversity indexes were significantly higher in RVW and RV, than
RF (P < 0.05), the Simpson index was significantly higher in RF, than RVW and RV. The Margalef richness index was
significantly greater in RVW than RF (P < 0.05). Meanwhile, there was a significantly positive correlation between density
and biomass of arthropods, detritivores, and herbivores, and between predators and prey ( detritivores and herbivores) in
their biomass (P < 0.05). The Gower similarity index showed that the composition and structure of arthropod communities
among three FWPF habitats were highly similar, but the similarity declined markedly under the effects of environmental
factors from the different habitats and methods of tillage and harvesting in the three FWPFs. The farmland habitats had a
greater impact on the arthropod community FWPFs, followed by water quantity, rice straw biomass, planting patterns, and
harvesting methods. In addition, the results of the principal component analysis (PCA) and cluster analysis suggested that
the habitat heterogeneity of FWPFs and their plots for sampling was considerably influenced by different community
parameters and environmental factors. On the basis of these results, we can conclude that there is a cascade effect among
rice straw, detritivores, and predators, and Collembola species play an important role in the cascade system; and arthropod

biomass and diversity are closely related to the environmental factors in FWPFs and their habitats.
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Fig.1 Distribution and habitats of FWPF plots of different sampling sites in investigation area of Bishan County, Chongqing
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Fig.2 Pitfall traps in FWPF plots of Bishan County, Chongqing
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®1 EXAEBERERER
Table 1 Basic situations of the paddy planting area in Bishan County of Chongqing
4K HI{5 B The information of fallow waterlogged paddy fields (FWPF)

. R A B2 INK A2 ) K ek B EE po FAEAE ot
e PO g gt T -
. Farmland Classification i ; Evaluation Density Height Biomass
Sites . Planting Harvesting o . .
habitat types of plots of water of rice stubs/ of rice of rice straws/
patterns methods . ) N
quantity m stubs/cm (g/m”)
B CEN S RVW1 M HM M 24.98+3.52a  45.23+2.82a 0.29+0.06a
First sampling site FEAHEX RVW2 M HM AW
RVW3 M HM MW
K& 2 KREREESE RV1 MR HH MW 14.98+5.73ab  35.90+1.54a 0.15+0.02ab
Second sampling site HHEX RV2 MR HH MW
RV3 M HM MW
FEER 3 IKFEFIAS RF1 MR HH MW 8.23+1.14b  36.3%3.54a 0.13+0.05h
Third sampling site BHEX RF2 MR HH MW
RF3 MR HH MW

M. —Z AR R The planting patterns of medium hybrid rice ; MR ; —Z5 g+ A R E 55X, The planting patterns of medium hybrid rice and ratoon rice; HM ;
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b2, There is a small amount of water in paddy plots ; MW . 7 [ & 7Kt £ H.5¢ 2% 1+ , There is much water in paddy plots; [l—31H B ARR F-HE & #RE 7 B.E (P<
0.05)
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FTRVW ) 39.08% 11 19.93% ; Hi & L) RVW 1Y 25.75% Jterss , Hok 50504 RV F RF 1Y 7.98% Fl 5.65% ; 4F
BRI ELE 3 RSB/, N 0.11%—0.46% , 3 KT R Sh P 25RE (Fl) B2l RVW 1 97 4~ R e
{1, 1M RV Fl RF W42, 475128 75 A~F1 69 4~

Berger—Parker JL# R LS A5 1, &K H 95 RS W A v v i 20 L sl /0 (2608 ) B i 2, HLR K
UORAB IR (ZEHE) 5 DLAD (R ) FOL3ARh () s PR IEIEOUA I £ D Re A1 v (9 Bk R A A kRl AR
PEEFREU 0 3.92 F10.12, Horpr, [k AL B 25 B2 THE A AR 2 BEAE 3 R SURU(E R 419%—94% , Y {H R
65.61% , 1l B AE W) s TR0 o5 1 Bl B AE i B E 2 LU R 2%—44% B 18.72% ; K Ak R H 25 B2 1153
HIRAXT 22 BEAE 3 NRE S IME N 4%—36% , YIME K 23.43% , i i AR B 20 Le ol 6%—21% , Y {H K
11.72% , H WA (CERF) F2A &3 DA RRoRl 40 BcRE st RlE SRR R ORE , E WL (SR FEA
B TP AR Bl | A Rk R R] /N R R VAR R VAR AR | T S5k KR IR | KRR AR R B
PR VAR AT RHRRIERL, B i U R R OB A T i e R FRRERL KRR Scg Rl ot
WARFFIE AL DA R A B AR R DL DR () TR h EECA MOR A ) 31 AR i gy
12 B I b EEAA R 2 BRI R b Y 20 B AEEH AR E IR E A YR TR R, 5
J 24 BE 7 BER 2 B, FREHEE 3 MR (%R 2) .
3.2 TSRV R AR )
321 ®E

KoK H 3 ARE S I s 3% B RE>RVSRVW, RF 235 KT RV fl RVW ( P<0.05) ,RVW Fil RV
R AT E(P>0.05) ; i RVW H15 RVW1 Al RVW3 g #2557 (P<0.05) ,RV F1¥ RV1 4355 RV2 FI RV3
5B (P<0.05) ,RF H1f% RF1 Fl RF3 ¥ KT RF2, HZEF B3 (P<0.05) (B 3) . JEEHAE 3 RE S
HSEEI 95 RF B2 KT RVW #1 RV (P<0.05) ; RV F1 ) RV2 Fl RV3 3 KT RV1(P<0.05) ;RF H1i1
RF3 13 KT RF2(P<0.05) ; HAAE S S/ N X a9 22 R YR W3 (P>0.05) o R TE 3 5] 111
Y22 R E (P>0.05) ;RVW1 BE KT RVW3(P<0.05) , HiAtAf i 45 /N X ] 24 22 38 8 2 (P>0.05)
EH T RVW B2 KT RV Al RF(P<0.05) ; HAAE S S A /INX ] 1) 22 A 25 (P>0.05) (K1 3) .
322 W

TRESIAE 3 ARES BE A E N RF B3 KT RVW A1 RV(P<0.05) ,RVW il RV 2253 K i3 (P>
0.05) ;3 MERS/DNXEZE AR E(P>0.05) (Bl 4), JEEHTE RF M RV BB EY)EEERT RVW
(P<0.05) ;RV FHY 3 AN/NX )14 25 5 i 3 (P<0.05) ;RF A RF3 2.2 KT RF1 Fl RF2( P<0.05) ; HAtke 5
BN 25 A 2 (P>0.05) o HEETE 3 AHEARIAE R AE Y R 22 R A B2 (P>0.05) ;RVW
) RVW1 Fl RVW2 KT RVW3( P<0.05) ; HARE 5 4% /N X 8] 2% S B B E (P>0.05) , MEHE RVW
725 i 3 R T RV ORI RF(P<0.05) 5 HAMRE s K H /N X ] ) 22 S 4R i 35 (P>0.05) (&1 4)
3.3 SRR 2RI

Shannon-Wiener ZFEPEFEEAE 3 MFELTR], RVW A1 RV 5.3 KT RF(P<0.05) ,RVW il RV [A] 22 3 A i
F(P>0.05) ; Hrft RVW 19 RVW1 Al RVW2 & 3 KT RVW3(P<0.05) ,RV 1) RVI 3 KT RV2 Fl
RV3(P<0.05) ,RF H1AY RF2 . KT RF1 Fl RF3(P<0.05) , HAAE s 4% /MK [H]) 22 F 2R B2 (P>0.05) , X%
T Margalef 45 FEF8 %0, RVW B3 KT RF(P<0.05) , HoA AR £ 8] 22 5 A 835 (P>0.05) ; Horp  RVW H iy
RVWI1 I RVW2 3 KT RVW3(P<0.05) , HABAE 5 4 /N X 8] 22 S5 3R B3 (P>0.05) . % T Pielou ¥4) i

B8, RVW Fl RV 2.3 KF RF(P<0.05) ,RVW Fl RV [8] 2255 AR 5.3 (P>0.05) ; H:f  RVW H1(¢) RVW1 FI

RVW2 8 KF RVW3(P<0.05) ,RV 1 RV1 &3 KT RV2 #1 RV3(P<0.05) ,RF 1) RF1 Fil RF2 3K
F RF3(P<0.05) , Hfth B S 4/ X 8] 22 R B3 (P>0.05) . XF T Simpson L # & 55, RF B35 KT
RVW il RV(P<0.05) ,RVW Il RV [i] 22 F A B ¥ (P>0.05) ; RVW Fl RV 4% H /N X 8] ¥4 .25 5 8.3 ( P<O0.
05) , HAhAE S i £ /INX ) 22 S5 B0 1 2 (P>0.05) (1 5)
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Sites and their plots of fallow waterlogged paddy

B3 FERHEZKBERERTEYEESECTRIMEARER)
Fig.3 Densities of arthropod community in FWPFs and their plots of three sites ( Mean+SE)

RVWI . KF8 RS AN HUBFE X /INX 1, The first plot of mixed areas of rice, vegetables and wasteland ; RVW2 ;K F |5 S FIFEHUBFEIX /N X 2,
The second plot of mixed areas of rice, vegetables and wasteland; RVW3: 7K A5 | % 32 F 52 Hu B/ X /INX. 3, The third plot of mixed areas of rice,
vegetables and wasteland ; RV1 ; 7K & FIEE SEHF 1 X /NX. 1, The first plot of mixed areas of rice and vegetables; RV2 ; /K A8 g SEHFVEIX /MK 2, The
second plot of mixed areas of rice and vegetables; RV3 : /K FEFERZZHFVEIX /MK 3, The third plot of mixed areas of rice and vegetables; RF1 : 7K F& Al
PRHBHE R /INX 1, The first plot of mixed areas of rice and forestland ; RF2 ; /K T FIAKHEHFAE X /NX 2, The second plot of mixed areas of rice and
forestland ; RF3 ; K R AR HEAE X /NX 3, The third plot of mixed areas of rice and forestland ; RVW ; /K . 55 SEFIFEHAF 1 IX , The mixed areas of
rice, vegetables and wasteland ; RV ; /K FEFIEEZEHHE X, The mixed areas of rice and vegetables ; RF ; K A8 AL HFVEIX , The mixed areas of rice and
forestland ; [A]—2H EIFE I S BEAAH R & R RTE 0.05 W # /K By 2 57 3

3.4 SRS KXILT) R ATRE SR
341 EESAEYRNHAEN

PA 3 AR S A/ NV T s R B e SR ST AR AT 1Y) % B R A 0 AR AR DG S AT, 45 SR i, TS S 400 )
R G A T S (R RS ) B R A H (P<0.05) B EH A OGS 3E (P>0.05) ;
A [ U5 A 25 S LA, B AT T 2 R A A A [ A S A AR 2 T ) — et R (£ 3)
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Fig.4 Biomass of arthropod community in FWPFs and their plots of three sites ( Mean+SE)

3.42 flEESHAEY A

DA 3 AR RS/ XA BCHAE 00 AR i (45318 VEAR SCHE 2, 85 R o e 5 H S Y
BH T S EA AL A T A e 3 A DG (P<0.01) 5 MR [T IA 25 5 F 4 T , B 1T A A S MR 78
PG A oot B3R 54 B B E A S A WAL & 5 EN T E R AE L, S E &tk
KR A TR B 4 (R*=0.959,P<0.001) (£ 4) .

DL 3 AR RS/ N XA SRS W 00 88 B (R A5 T-340E) VR ARG MRS #, 25 R s B H S HE 5 1)
FETERR 35 AR DG (P<0.01) (K 5) , 5B M & A & & G R A A B35 (P>0.05) ; 4
LA 255 LA A, i B 3 SR 1 3 ) A O R AR & FH ik B A R (R =0.929,P<0.001) (&1 6)
3.5 SRS AR S b

DL 3 ARE ST B s IE AR EOTE Gower 28X, 250 o RV Fl RF (8] 5975 i sh 9 B 4 AR oL
e, HUUZ RVW #LRF, T RVW #l RV 22 580K BATH G705 0.18.,0.20 10.25, LA 3 MR 9 /)
DX )1 B RV AR5 Gower REL, S5 R, 3% 9 /N ] AR AT 2328 4 AN 20 AR S s 1Y)
PiXS R RVW3 #il RF3 5 RV1 il RF3, G, 578 0.19; HUE 6,40 T 0.21—0.28 119 23 XF; 4% 3 BKSE 6, " T
0.30—0.36 [ 10 %} ;55J5 1 %F RVW1 I RVW2 [ G, 5K, 0.44(F 6) .
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Fig.5 Diversities of arthropod community in FWPFs and their plots of three sites ( Mean+SE)
®3 SKETVENMBEEZRESEYMENRXERE RS
Table 3 The correlation and regression analysis between density and biomass of arthropod in FWPF
BB KT e ] LEPE X3¢ B E K- R ml 5 7
Arthropod and its groups Correlation coefficient Significant level Regression equation
s ¥ Arthropod 0.846 0.001 0.716 Y=-91097.8+59667.1X
& Predator 0.537 0.072 — —
JE & Detritivore 0.989 0.000 0.978 Y=-13542.2+64141.1X
& Herbivore 0.908 0.000 0.824 Y=73.5+216.1X

Y. BB, Density of arthropod ; X ; 5 i 241 4 Wi, Biomass of arthropod
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R4 ZXKETEIVHERESEYNEWERXEREFIT

Table 4 The correlation and regression analysis between the biomass of predators and their preys in FWPF

i RS AE HHRFEL 37K e Uiz

Predator and its prey combination  Correlation coefficient Significant level Regression equation
ﬁﬁ%‘*ﬂ)’%ﬁ% _ 0.867 0.002 0.756 Y=0.001+1.992X,

Predator and detritivore

L AU F . 0.810 0.008 0.657 Y=0.003+1.525X,

Predator and herbivore

WREEMEEHE R 0.979 0.000 0.959 ¥=-0.001+1.873X,+1.161X,

Predator and detritivore+herbivore

Y A& #H  Predator; X8 &H A& M E 4G, Detritivore or herbivore or the combination of them

£5 ZXETEIVERESEYNTEAXEREENN

Table 5 The correlation and regression analysis between the density of predators and their preys in FWPF

i KA A S AHIRFEL REKF R [l 75 7
Predator and its prey combination Correlation coefficient Significant level Regression equation
4@@"%‘@)’%?% . -0.422 0.171 — —
Predator and detritivore
T A
R ﬁ% 0.927 0.000 0.870 Y=139.186+0.079X+0.002X>
Predator and herbivore
HEXENEEHHEH

-0.422 0.172 — —
Predator and detritivore+herbivore

Y &4, Predator; XM # , Herbivore

3.6 RTINS AR T AR S5 S TP

450
3.6.1  FREEPR T 57 B MRS S B A YWD 154 o} SER.
DIREH 7 NFRBE TR 12 Mg 280 oS
FRHCHEAMT, SR B, Wi sz £577 W/)
FRERMEAM R (FH) JORERAE K 25| Seett
KECEWQ) FRSHEAE Yy it (BR) , MR RES R (PP) File 2 90
BT CH) B b JEA B PR sty ol . - _

BRI AR, Hrh FH 5 AT AB . C.DB #1 DI HEHHE
B IEMIE(P<0.01 8¢ 0.05) , 55 B D .J FI Pl 7 Density of herbvore/ (/)
K (P<0.01 5 0.05) , EWQ 5 H'(P<0.05)F1 D HB, 6 ZKBETEIVHEESHEAEEEN R AENEHLE
PI Il HI( P<0.01) B 2 skl B 2 540G, BR 5 H' D Fig. 6 The fitted curves of quadratic equation between the
PLFIHI( P<0.05) 5 % E A1, 55 € 5% fA1 5 (P< densities of predators and herbivores in FWPF plots
0.05) ; PP fl HM ¥J5 PI 3 AHKE (P<0.05) (£ 7).
3.6.2  AKHAERE S BT

H TR 7 19 NIRRT RSl MR 2 850 rh 22 80088 S o) A7 78 50 B2 I 2 MR A O DL S RE A 1 /0 T4
b, LB IEE R , 4561 3R h A EE K 7 5 75 RS e S B R SR i 45 1 e B 8 X 47K B AR B
SR B AR R T AT o, 636 4 ISR FH PP . EWQ F1 BR DL 4 A5 B sh P v
ZHCH ALPLAI DL, R4 B ol 1, KMO BURE 208 R 0.70 , Bartlett [HERTE FEREIOHER /N T 0.01 (X° =
70.66,P=0.000) , BB A F X 26 A7 ) LAEAT 8000 0 o ASBFSE S R i 2 > ior R AT 22 STk R Gk
86.49% , N K —> 2 AR TT fif B 00 B N S B 4 K (5 8 (R 8) o TR 2210 73.73% 1 T k%
KHE 1 FRLsr, Pl 1O 1 FR0) & B B2 ) R IN AT S % 4 7K B A& 5 A B e o P e 2 1Pk
AISEI R 2R | 20 ) AR B/ MY H' (FH (AL P1. DI PP EWQ F1 BR; Hth H' P1Fl BR SR SC, HoAl
TEAHSG T2 G HEF 25 R W oR | 520 1 B KT 3 2 ALLDL FIFH(#%£ 9) .
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F6 ET Gower REH 3 XLKEE/NKT B EE LR
Table 6 Similarity comparison of arthropod community in FWPF plots of three sites based on Gower index

FHER/NX

Plots of three sites RVWI RVW2 RVW3 RV1 RV2 RV3 RF1 RF2 RF3
RVWI —
RVW2 0.44 —
RVW3 0.31 0.35 —
RV1 0.28 0.32 0.23 —
RV2 0.30 0.34 0.27 0.25 —
RV3 0.28 0.33 0.28 0.22 0.28 —
RF1 0.28 0.32 0.24 0.24 0.26 0.24 —
RF2 0.31 0.36 0.25 0.25 0.26 0.23 0.26 —
RF3 0.26 0.30 0.19 0.19 0.23 0.21 0.25 0.23 —

®7 WREEFEZKBAHEIMEESHNEXES T

Table 7 The correlation analysis between environmental factors and parameters of arthropod community in FWPF plots

WIS SR A B e A Wik 75 X K R AT o L Fe k2 B FeMEA: 4y

Parameters of arthropod Farmland Planting Harvesting Evaluation of Height of Density of Biomass of

community habitat types patterns methods water quantity rice stubs rice stubs rice straws
Al 0.896"" 0.546 0.546 0.361 -0.219 -0.479 -0.305
AB 0.685 " 0.613 0.613 0.086 -0.216 -0.643 -0.298
H' -0.843"" -0.639 -0.639 -0.757* 0.562 0.456 0.704*
D -0.791" -0.595 -0.595 -0.828 " 0.664 0.385 0.731°
J -0.791" -0.528 -0.528 -0.577 0.457 0.410 0.575
C 0.843"" 0.641 0.641 0.621 -0.502 -0.441 -0.674"
PB 0.158 0.193 0.193 -0.344 -0.018 -0.281 -0.012
DB 0.791" 0.520 0.520 0.365 -0.215 -0.487 -0.300
HB -0.369 -0.461 -0.461 -0.832"" 0.503 0.459 0.464
Pl -0.685" -0.686 " -0.686 " -0.950"" 0.019 0.456 0.790 *
DI 0.791" 0.503 0.503 0.357 -0.128 -0.467 -0.236
HI -0.211 -0.608 -0.608 -0.824"" 0.608 0.293 0.703 *

* P<0.05; "* P<0.01; ALy S YR V% % i , Density of arthropod ; AB WY RS A= W At , Biomass of arthropod ; H" ; Shannon-Wiener LR
Fe% ,Shannon-Wiener diversity index ;D ; Margalef IR , Margalef richness index;]: Pielou 12 SRR ,Pielou evenness index; C ; Simpson i
FF #3540, Dominant concentration index of Simpson ; PB : $fi & % £ 4 i , Biomass of predator; DB Ji &4 £ ¥ it | Biomass of detritivore; HB; 8 £ # 4=
Y, Biomass of herbivore; P1. {2 & 25 % , Density of predator; DI Ji £ # %% , Density of detritivore ; HI ;A5 £ % % & , Density of herbivore

£8 ML KAERZFHNERFEMSHAERE T ETHE

Table 8 Eigenvalue and variance contribution of principal components in different influential factors affecting the difference of FWPF plots

BN %) FRAEAR TrZETTMRA/ % SBTTZE TR/ %
Principal component Eigenvalues Variance contribution Cumulative variance contribution
1 5.90 73.73 73.73
2 1.02 12.77 86.49

FT ik 8 MNMEW AP N R PCA 150 B9 /K FHEFRSE K 7 Brs, w7 7H,3 A4k H
FESHEF R SRS T B A ST 2E 5 RVW RV I RF =3[0 i 25 4%k, Hirp  RVW 22 BR PI HlI
EWQ sZm# R, HIES A RF 52 DI AT AL SR, ¥ 2 EAOC; RV 323X S8R A sE i 2 3/ (H 5
EWQ Ml H' R HE Y], ¥ R IEAHSE, UL/ X (8] () A= 5 2k 1k 22 AR K . obah, B 7 S8 T %0, 345 B sh W e %
Z4 P1 Hl BR AL 1 DI FH 1 PP 45 (AH SCPE B8 55—l (55 1 000 ) i KR /& H' FH Al AL 4%
DR -5 0k (55 2 F2 40 OSSN . R B3R 19 AN M AR A= By s [ 4T 9 S OK /N X B2
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25T 3 2% RF1 Al RF3 B h—3%,RV1 RV2 Fl RF3  l—2& RVWI1 RVWI RVW3 fll RV3 E h—3;
RV il RF /NX A 5525 S8 K, 1 RVW 8] 22 S die/N s i85 gt — B T 3 284K 48 /MK (/A BE) [l A
FEWLIE AR R Bt (181 8)

x99 ML KAEEERNERFHERSE
Table 9 The values of principal components in different influential factors affecting the difference of FWPF plots

Hibi EHS 1 EH 2 LR AME HE
Index Principal component 1 Principal component 2 Comprehensive values Rank
FH 0.383 0.043 0.333 3
ppP 0.331 -0.342 0.232 4
EWQ 0.315 -0.302 0.224 5
BR -0.310 0.505 -0.190 6
Al 0.379 0.380 0.379 1
H' -0.393 -0.186 -0.362 8
PI -0.373 0.161 -0.294 7
DI 0.333 0.575 0.369 2

FH . A 5525% | Farmland habitat types; PP F A #555X, Planting patterns; EWQ : E 7K i , Evaluation of water quantity ; BR ; F ¥ 4= ) & , Biomass of

rice straws
12F RF1 J
RVO RF3
EWQ RV2
. PP RED
2 H FH
z D — RV1
:% Al
PI RVW1
DI
o S |
O RF RVW2
RVW
RVW3
_ i RV3 b= L L ! L |
12 L . . L 0 5 10 15 20 25
-1.2 12
1 Axis 1

4

4.1 AR S REvE 2 S 2 REPE A A W AT

B ETHERIRVEIMEEFTISHNESKEREEER

B7 ETTHIMEESHEERTESHEFERT PCAFS
BIZ K BERHFE

Fig.7 PCA ordination diagram of different sites based on
characteristic parameters of community diversity of arthropods

and environmental factors in FWPF

Fit5itie

KEUNXBRES
Fig.8 The analysis map of hierarchical cluster on the similarity
of different plots in three sites based on the environmental factors

and community parameters of arthropods in FWPF plots

FURIT, A7 52 R DB A /K I e sh Wi ike s i F eIl . AT 58 4 B, 31 DR B2 A DX PR BRI 4 K
MY R sh M ite v s 1 3 49 119 BH(Rh) IR DhRERI rl 0 I B i MaEH A EH MR, AN
B BT B B RIX Z RIS T 97% 72 5 4% 00 B A DI RERE s TR Wi A B S FE &
FARR AWy Z AL T 86% , S X A /K I AT R sh Wit vis 19 A T 2R I S RERE . 0o, BB A i &
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K ZREA 2 | X 3 A B O BCR A W T 5 LUK, DU B AR B SR AR AOK I B sh WiV
AR UL SR AR (ZRRE) Bt e 2 A R H SRR M A B e E 2R IE, IR T EH R
IR RIS ARl . DR (RRE) 20 B P B 2R RE, AN ORE 40 OB g B | Rk A O A 5 X
B H B 22 BRI 2 000 A TR AR B AR I WA= 35 b TR 4t B B LU &8 3 WX K
REFR M) [ e R G eV o A8 DL (2R ) S A i 3 v v R — S35 PR e DA SR B v ) — 2B B
HORRE, S ULER AR CERRE) 7z A THHEE R R B R g b, FRATTAY K SERT T4 R W] B — L8
FAOGHIBFFEANI o BRI 507 Xof XU A X 4% D) P B ol i =1 e P2 5 Ak 445 TR s W e v 1 it R 1, e £
B RZ  HYUe M # (R ) , 2742 FE 28 (PR ) fe/b | R BEARFARI O AN [ Tl 2 1) ik
XA AE T A A SR LA FH A8 PN 10 A R S W R VR A TR A, A5 SR SR T (R SR R ) e
Kl , HUORAFAEH NG R HE RS E PR ) o SRIASE K B A e FH AR 558 9 719 IR 3l W %
RT3 49 H (04 7 2k iik AR d 3 2FE B K 3 28k R A, IR R T BE T A
A AR R P R A, B 1 8 B 16 J& 21 A, Hoh PR IR A £ BOA R ko DL 5 fh AR FATT AT S99 9 A,
PRAKHIIRE S Fr 28 LAS R B 32, 9 e sh W0 AR 60% LA L, B2 K Agb R | Bk AL AR A gk Ak o i)
— OIS T R SR ORI Sk Entomobrya griseoolivata 3l i — 20 Mg | NAZETT A K
FAWEELR 2 AFh BIR G JlE Wk Homidia tiantaiensis FIASURIGWE H. socia' > ; 5 POAE X RS H Wk 45 16
Bl 46 J& 89 Fh'> | T 2EAH FHARBEZE T 5 B2 e i 19 J LA W A S8 A0 55 £ VAR Bk Ummeeliata insecticeps % [F]
INERWE Erigonidium graminicolum HNZKWENE Marpissa magister A7%5 %% Clubiona japonicola FIHEL/KIREE Pirata
subpiraticus'™ o FABTER G GeBFRe FH A4 8 A 7 | SR R FA T REZE A BR A kAL I A kRl A 455 kRl
F T8 H A B R A 25 R Ge s VIAR G, R 2012 4 9—10 A 7ExH 3R = ZEAE X (BR PG L b IX 41 ) b3/
v 2 rh At R d R A b Ok B RS T R G R IR R R e DA AE 6 B 21 Bh DL B SRR DXCRR 2 25 S A
R U AR WERE TR IFIEA} | 25 kA BR A R BIE A 25 P R S R b2 ) A B AR R R AR A
e FH 1t R 7K R sl 2 BB AR SR A T TR 25 Dk Akabosia sp. 745 b4 FLAE 10 409k BH 7K e 2 2 B0 ek H
%5 8 BRI 22 FEAR s, TS Sk 59k Homidia spp. 7E4 )™ A HLR 5 % A T 7K e B ) K R 2815 Fet
T (VEB PIBERE) o BLIMERSE Y PR KR A & W R A IR, - i 2 el A 4 K A kR | 2 IR R | D
kA Rk R 35K A kR A A T kR

TION ABRFEA B, 35 B P v s R R A W B TR A A 35 S PR DG, Ay e sy (B o B LS A=
i) JEEE R BIABESE o T Bl e V& (0 35 B A0 A 11 I sh WU v 1) AR PR ARRAE 2 8 8
W, AR HT B AR D) B 8 3R 0 R I, R BAE W L SRV M S 2 F R B IR G R DR
SV LAY RN AR Wyt 0 I Z2 R I BE R R, B AR A WL S B R e A R T rh AR T AR
ORGSR, JiAh, RIEAE SIS BRI A e AR, LU T S R B S RE TR R
PERFIE , TA A BE R B 22 REVE AR B LU RO AR P18 RO A 3 0 BURE S RE S et 5 KB eV R AL
4.2 ZOKHKRERSAT 535 Bsh Prevk 00 AR S R 0

5K FEA B IR B L, 2K | R G b KRR K R RS AT (REAE) € T2 TR ARG b1 Bsh ¥
FEVE DIREIAT B] A BEA RS 0C R . ARWFTE R B, B PRAK T R e B LA R ok 3=, HL IR A A kR
AR ARBHIUA 19 2 A E SRR Mk 2l & & b U352 WA i B & KR (B '
) AR 035 IEAR S, B R R R 02 21y AR S il o i BB . AR TR — I I AR 35 A
H A5 s R AE 2 B DD LB B8 i (H 6T LR SE A5 R, T LA g 4K < K RERE FF (R ) —
JEEE—EE AR E RPN, B IR I ( Cascading trophic interactions ) ™ £ 2 AR 3 —38
TR A i RGP H R A YR RE | B R0 Tl £ il A A 3R h | L 1i) T AL B2 ni )
QL. LAT/ FATEIE (Bottom—up/top—down theory) "' £54 T BB FRWI BT _LAT VR TR £ fl 4
B TATRN , AR BITEME S I RIA FAAAEZE S, 5B b IR TOA BT DX, #Je LAA B S 42 ) 2L
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THYEIE, "TAMOVE —BE AR, A EIREE S R TR Y M A B RS, HRILORAE SR
CIEM] T Bk S B s e T2 A e TRl AR S R G B R R Bl A WO RE T R A A R G T g
ML, B, e A S R G PAVE MRS R 5 T TR X, S BOR R A9 R 2 A RN
TEi PRI 8 7 ) V= 18 TS Sy T e it £ 0 ) o 00 2 8 SR ) T ) o, 1 /0 X 2 ER D ol ol R A5 Y
A LA T 1A 2 T AR I AR RN T TR AR A 7S R G T R 2 SR TR AR A i B 5 R AR
AP R R IEARSC MR £ AR R AR A RTE 2 R L il i A AT ) 553 8 % 490 14911 2% %6 ( Rate of
litter disappearance ) ', RAFUILL  AEABFTE T WA K IUOKREREHE (FEAE ) A= i 15 18 £ 3 1) AR 0 i ) A 7
WERNE, BRI A (2R A, P>0.05) s XN RS FF 2 19 47K T 8 3838 I 135 e sh e v 10
ZREECH) MFEFEE (D) (P<0.05) , FEUHE A MR YA SN, ik & (S E&E IEMC, HERARE
P>0.05) ; HEAh 55 A5 HOHAB N ZR U0 A ¢ Rl e &K, KRR AT A i 5 E Kl a H Mg H /Y
st e K2 RN EE 2 Bl aF Aus D nl R K 20 T 27 A Ao, HEIR T
F R EOR , FEUE R LT, RORBE DL Rt — D IR ARIBTSE

FIRT7ERS AR S R e WFFE o R U py AR 25 T RE £ B4R vh KA AE B, HORE o R sy A S TR e SO
o O (B K AR IACEJS A K AR | S (U ) P2 R R AR L T A AR L
e e A D T 5 o 3 R L AR A 5 I TR S A A S T RE O AN SR K R A B A ST
TE“IRFE—FE B — KR =B IR ARG TR e B 2 R, T AR H A 4K L ARBE 27 208
IR GL K RERAAT (Rt ) —JE 2 (R R ) — i B vhoR LR T RO XU A= 25 T RE , RIVRE A 1t 08 /K AR AR 1Y
O AR R B B2, X R E T HAEIZ RGN 0 AL R R G SN T TR A RS
RSB S YRR . FRATRTIH R DT R IT, &K AP T AR T 6 B4 11 Rk 440 £ 2 He , DNA
BHPERS R BT T 69.0% ) BLAM  VEY A B IR SBT3 W1, TC 10 J2 15 42 1 8 A 30 2 1 2 10 4l £ Fl #
AR, 0 Hh s A A £ 0 R A U T g R R N T RE RO Y BT R BLAA Y |
R L3R O LS DNA S3F-HoR N 45 Tal i, 7EAF ) 3 (AR Wi A aod it o, 390 o L 97 6 oS82 19 A 3 11 £
. ANTE =S ARLIEL 4 v ) o — A Sh X U v A B R Al — 5 R RV EE T 3 5 ) 208 SR AL G R T 5T
FT SR A7 A T4 R PR VA P T AR R C N SR T Ak R AT s 0 v i R A L TE SR FOK
b R AL R R BRI T & R, SR SRR I 1Y HE A I A HLB IR O, R A E T T ARk oA
Bl C 51 AR AL
4.3 IR E A OK AT RS eI L e RS E (4 5

ABRFELE AN, A oK T LR AR S5 20 T [ £ 35 Jlc s ) S D BE A A9 3 B A A= i B3 B T o 5o
S5 Y9 IS I RETS 2RI S B 48 T A K I Hp S L i R AR Lt B 1 3% 22 5%, 4% Shannon-
Wiener ZHEEHE R Margalef 425 BEAEEL  Pielou 2] BEFE KRN Simpson AL 55 i P 45 % ; 1 i LI 468 1L )
JE PR 25 45 4K AR 35 20 PR AN TR 88 DIREOG , e 2 A T R FRL A ARE AR 5 . ol TR A AR SN 1
SIS AR TR E A Y o R TR AR W A 55 9 T IR S R SRR 2 D AR A 35 N T TR s W R s B
JEESSU S TR, 3 AR S JRCSl WA i AL U 20 R R AE S MO 2 A 23 DX D B AT TR T AR 351 s i
Ve AR T 52 BV RS . WFTE LR BT IR R v 70 4 DR EE R AR TH A S LSS AN AR iR 2
BOEWIRAREN S Shoh KA F I A R T R I e 5 A F AR BT X B3 A K H T e A A b s 2
IR ZREES R R BRR I T AR R B TR 5 T R i AR R FH A 35, 19 e sh R g
(25 A S B AAR LAY (R R AE BT X SO B AR S AP S R BOE R  22 51 L &ZRihs HEJ FLAS [R] A

SEOMLEE F REAF IR MU WA S I BUUK Pardosa agrestis 1)1 511 B FIIE 5 FEAHSCHYAFIE (MR B/ N AITEEFE ) 5 24

SR J] L PR A e S e A LI R AR S8R P R B 3t e /N T 50 R 14 195 20 8 K i v 5 AR A TR RN B
T 20 E 5 X AR B R B B 5, (E 55 32 3t a0 08 A bR T BRI AT 5 5 549 Wk s B 8 AR R R /N IE
FHIE
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FFHAS RS T8 AR U LA [R] 46 7K B /N DX A 5 S Jo P ) 2 B, 4% 7K L B 0 20 i 72 A
/N AHSZ RS R R B B T AR ] RS SERREE A R b 5 e sh Wi 7 2 8052 IR BE TA 7 W 353 T e
KRR BRI A YR AR H #K s AR AR i, AR A A Ry 2Ot E U T R 1
3 AR H AR 35 e JB 1 22 S A T S i 3 A 22 S 1) A ) Rl 2B W TR 3R A A B S AN [ 5 T SR 2 A M 4 Rk —
R T I 2 el S B AN DR A 35 S TR AR A A AR R RO A G . WIFSE SR Y MR A A B A
b B A R i 2 DA B A B AR A AN [ A R 2 e 38 A A 0 A 5 v 1 s R s B T RE AT 1Y
F O BRI W S B RO SR ORISR Y S3 A R A B bk 1 T R X A P A £ )
REF=A: B RS> WFSE & 3, R B AT WL 380 S 1 T B IR AR DG, SR B R S ik S L AR ik TR
B RO 3 (RN RRESR > L /N2 R RS W1 AR B R A A Lt B AR i TG G bk
{EASTR) A E G 5 R H X 3k PR AP B VE 2R e A8 A Rl -k, Gn - ok Mesaphorura krausbaueri J2& P37 FH 89 26 X
B, MTSEATWE Folsomia fimetaria FEAL G It & B REEEK Y | B2 5% PR R % 4K B 15 B sl e & (4 5% i)
B 22 b AR SAE R T B RS FH AR B A8 Rt it iy =X b ol T B TR 5 T A RIS AR AR Ol s PR, 2 1
TR BRACOK AR GE, LB RET /2 25K /Y = ZEVEHT, I RE AR A RS T 1) s gk N4 B KR i B el 22k
ATIRE , N AN W5 12 R A DGR 5T

Brigh: VU H R I AL BRI K SCAE R 2 b Bl R £ 5C 185 90 LA A% Qisheng Song U HE M &
2T IESC, PR — I BB
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