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Fig. 1. The allocation of experimental areas in 2017 and 2018. Low landscape fragmentation areas
were on the left side and high landscape fragmentation areas were on the right side.
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Tablel. Landscape fragmentation analyses results of experiment areas in 2017 and 2018.

MSI MPFD TE ED MPE MPS NumP PSSD
Index”

2017

Total
H 2.17078 1.59557 198584 1840.01 211.485 0.114937 939 0.124613

L*  3.35759 1.58359 153273 1666.18 254.606  0.152808 602 0.152448

Bulding

H 13.1135 1.56176 43186.4  500.38 \ \ \ \

L 7.0682  1.47321 22654  277.129 \ \ \ \
2018

Total

H’ 2.1523  1.59616 405939  1808.3 212.2 0.117348 1913 0.117985

L*  2.55941 1.5784 389691 1667.33 255368  0.15316 1526  0.153622

Bulding
H 18.2032 1.57949 856554 486.129 \ \ \ \
L 13.5615 1.53385 68239.8 338.679 \ \ \ \

“ MSI: Mean Shape Index, MPFD: Mean Patch Fractal Dimension, TE: Total Edge, ED: Edge
Density, MPE: Mean Patch Edge, MPS: Mean Patch Size, NumP: Number of Patches, PSSD:
Patch Size Coefficient of Standard

¥: H means high landscape fragmentation

*: L means Low landscape fragmentation
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Table 2. Effects of organic and landscape fragmentation factors on arthropods community in

paddies in 2017.

Invii:iated Pattern” Pest Graminivore  Predator  Parasitoid Scavenger Pollinator Total
Species H-O 13.3%2.1 5.7x1.5 13.0£3.0  6.0£1.0 12.0£1.0 0.310.6 50.3£1.5
H-C 11.3£1.5 6.3t1.5 123123 5.710.6 10.3%1.5 0 46.014.6
L-O 9.0£1.0 3.3115 8.312.5 6.0£1.0 13.7£2.5 0.7£1.2 41.0£3.0
L-C 11.740.6 5.3%2.1 8.0£1.0 7.0£1.7 10+1.7 0 42.0£5.0

P value’

F-factor 0.040* 0.125 0.010* 0.347 0.535 0.667 0.016*

O-factor 0.694 0.207 0.719 0.631 0.032* 0.217 0.468

I-factor 0.021* 0.512 0.904 0.347 0.359 0.667 0.257

Individuals ~ H-O  954.01368.1 9.313.2 105.0£40.7 28.3%5.7 289.0+139.4 0.310.6 1387.7+217.7

H-C  1503.742473  7.743.1 83.314.0 33.0£12.2 234.0+101.8 0 1866.7£331.3

L-O 616.7164.8 9.0£6.3 68.748.6  13.7£5.5 254.7t684  0.7t1.2  969.3160.9

L-C 847.01362.7 8.743.1 49.7£7.1  18.3%2.1 226.0%174.1 0 1161.0+206.7

P value

F-factor 0.017* 0.892 0.021* 0.009%* 0.781 0.667 0.003**
O-factor 0.047* 0.685 0.135 0.302 0.585 0.217 0.330
I-factor 0.365 0.787 0.916 1.000 0.862 0.667 0.302

. H means high landscape fragmentation, L means Low landscape fragmentation, O means organic
farming, C means conventional farming

”: F means landscape fragmentation, O means organic, I means interaction

“ * p<0.05, **p<0.01
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Table 3. Effects of organic and landscape fragmentation factors on arthropods community in

paddies in 2018.
Investigated § - o .
item Pattern Pest Graminivore  Predator  Parasitoid Scavenger Pollinator Total
Species H-O 13.710.6 8.0£1.0 14310.6  5.0£1.0 12.313.1 1.0£1.0 54.312.1
H-C 8.0+2.7 6.310.6 13.742.1  10.3%2.1 12.7+0.6 0 51.0£6.0

L-O 14.7£1.2 10.0£1.0  17.7£0.6  11.7£0.6 12.0£1.7 0.7£0.6 66.710.6

L-C 12.711.2 9.72.5 15.0£1.0 9.712.1 10.742.1 0.710.6 58.316.0
P value”
F-factor 0.015* 0.014* 0.011* 0.110 0.356 0.667 0.005%*
O-factor 0.003** 0.273 0.046* 0.105 0.685 0.217 0.050
I-factor 0.079 0.455 0.195 0.004** 0.504 0.217 0.353

Individuals H-O 67531347  21.749.6 1057429  18.3%7.1 757.74293.8 0.3%0.6  1579.01440.8
H-C 444.7£333.8 193159 58.7f12.1 28.7%59 736.31245.1 0.7t1.2  1288.3£322.2
L-O  1571.0£134.3 38.089.2 153.0£53.8 47.3%16.0 519.74236.8 0.710.6  2328.01246.7

L-C 875.7¥473.6  42.0x11.3  46.7£7.0  36.0£7.2 674.7t123.1 1.3*1.5  1676.31535.8

P value

F-factor 0.005%* 0.006** 0.304 0.013* 0.298 0.430 0.039*
O-factor 0.030* 0.879 0.001** 0.932 0.633 0.430 0.077
I-factor 0.223 0.567 0.102 0.094 0.531 0.789 0.459

. H means high landscape fragmentation, L means Low landscape fragmentation, O means organic
farming, C means conventional farming

”: F means landscape fragmentation, O means organic, I means interaction
* p<0.05, **p<0.01
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Table 4. Effects of organic and landscape fragmentation factors on plants on ridge in 2017.

Investigated , 2017 2018
item Pattem Species Species
Species H-O 24.214.0 30.8£1.6
H-C 17.312.4 25.0%0.5
L-O 32.8t11.6 30.316.8
L-C 10.245.3 20.814.0

P value”

F-factor 0.853 0.345
O-factor 0.005%** 0.011%*

I-factor 0.780 0.454

“: H means high landscape fragmentation, L means Low landscape fragmentation, O means organic
farming, C means conventional farming
¥: F means landscape fragmentation, O means organic, | means interaction

7 **%p<0.01
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Abstract
This study investigated the effects of landscape fragmentation by artificial building

and road, organic farming or not on arthropods in Sanshing, Ilan in 2017 and 2018. Low
landscape fragmentation areas were set as low plant diversity in 2017 and high plant diversity
in 2018. Results in 2017 showed that arthropod species and individuals could be captured
in high landscape fragmentation paddies higher than low landscape fragmentation paddies
significantly, but in 2018, the result showed that arthropods species and individuals could be
captured in low landscape fragmentation paddies higher than high landscape fragmentation
paddies significantly. The highest arthropod species among paddies was 50.3 in high landscape
fragmentation and organic paddies in 2017 and was 66.7 in low landscape fragmentation
and organic paddies in 2018, rice pests and natural enemies were the same trend. In farming
methods aspect, rice pests and natural enemies which were captured in conventional paddies
were higher than organic paddies in 2017, but the result were opposition in 2018. This study
showed landscape fragmentation and farming method could affect arthropods population, it
had more powerful effect from plant diversity. In the view of biological control functions, it
will have superiority in large scale organic agriculture system by reservation and establishment

of green belt.

Key words: paddy, ecological function group, arthropod, organic farming
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