Project Summary

This project recruits several experts from diverse disciplines including geographic information,
environmental engineering, agricultural production, planning and utilization of land resource, public
communication and promotion, agricultural policy formulation, etc., and could be a model project for
transdisciplinary cooperation in the sustainable development of rural ecology.

By practicing the seven sub-projects, the main project investigated index species, health of water system,
microclimate, and the sustainable management of eco-, socio-, and economical aspects of paddy fields and
develop appropriate innovative policies and practices in Taiwan. In the meantime, the project also

compares both permacultural policies of Taiwan and other countries and provide importance references for

future policies on sustainability in Taiwan. Please check the achievement from all members below:
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The Effects of Habitat Connectivity on Arthropod

Community in Satoyama and Satochi Area

Farmlands provide abundant resources for the inhabil of creatures. , pests Coefficients in PLS Regression and Effects in GEE
inside those farmlands cast negative impacts on agricultural production. Natural enemies of Smte s Cnties
pests are able to control the number of pests. Arthropods inhibiting in farmlands is the main g
concern of our study. Due to the reason that arthropods are able to migrate, the area, shapeas
well as connectivity of habitats can all make changes to the arrhmpod communities in
farmlands. As a result, quantifying the ding land ion of
ol [ G o (03 im0 o0 0 e s b o mﬂuence the arthropod
communities in that area. The rice paddies in Yuanli Township, Miaoli County is selected as the
study area. Analysis is conducted based on the influence of surrounding habitats on arthropods
with their different food habits and migration abilities in two different landscapes, Satoyama
and Satochi areas. FRAGSTATS is used to quantify landscape characteristics under different
scales. Arthropods are classified according to their food habits. In addition, temperature and the
usage of pesticides are also taken into consideration. Our study creates landscape components
using PLS regression, and builds the model on the basis of generalized linear model using
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Generalized Estimating Equations (GEE). The initial outcome shows that the smaller the patch aelosd 002

area in a farmland, the more the pests; on the other hand, the farther the distance between those E

patch areas of forests, the less the predators. Moreover, the sensitivity of arthropod numbers to g:' N

landscape index is different under different scales. Our study will conduct further analysis using » :F' -

lhls method to inspect whether the result matches with arthropods’ migration abilities, and ]

igate on the ity difference of in Satoyama and Satochi areas. T
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14 rice fields in Yuanli Township, Miaoli County, Taiwan (Mar 2017 = Jun 2019)
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*'E" Discussion

" The growth raes o pests decreased with the inreasing abundance of parasitoids,shovwing tha alhough the

f i Id not reduce the they could still slow down the growth rates of pests'.

* In the first season, the pests increased when the total vegetation area were small, subdivided and isolated,
and decreased when the total arca of forest were small and subdivided. It would be possible that the
immigrant pests in the first scason come with the wind and land on the hill, thus move into the rice ficlds
around®.

+ In the sccond scason, the pests increased when the total vegetation arca were large and near to cach other,
and when the total ricc arca were subdivided, implying that the vegetation area could be the source of
pests as refuge after the harvest in the first scason’.

* Since vegetation may act as a source for predatory insects’, predators mcrcased when the vegetation arca
were disaggregated and near to cach other in both scasons, indicating that long edge may increase the
probability for predatars to spillover, and short distance between vegetation patch could reduce the difficulty

of crossing the barrier for prodators to move.

Land: metrics was calculated within nine buffer distances from 250 m to 3000 m using
FRAGSTATS 4.2. The table shows the representation and metrics used in the models.

Source | Gdgeifien,  hemogenery/ imerpersan,  Ouperson,
Sink S i e Diverslty [t et

“ Ctass {Rice Fiekd, Dry Farmiand, Fores, Vegeiation] e * There were more parasitoids around aggregated ion area in both scasons, suggesting that the
vegetation area be the habitat for parasitoids. There is evidence that non-crop habitats are important as
overwintering habitat in which altcrnative hosts arc availablc®.

* Parasitoids decreased with the subdivided dry farmland arca and large total rice arca, meaning that the non-

Al statistical analyses were conducted using R version 3.5.3 A rice farmlands may also be the sources of parasitoids, while ric ficlds may be the sink of parasitoids so

that they would be less around large arca of rice.
* The effects of landscape heterogeneity on predators were positive in both scasons, and on pests were

Data Preprocessing

* Calculate the seasonal average arthropods
abundance(Y) from the area under the population
curve

+ Transform percentage and count data by arcsine and
square root respectively

PLS Regression
- Analyze the effects of landscape composition and
configuration on Y

+ Obtain new components (T1, T2) of landscape
metrics
+ Select optimal radius by R square of each model

megiive in the first season, highlighting the importance of habitat diversiy around farmand, which could
attract more natural enemies to control the pests™ %

* The effects of organic farming on the growth rates of pests were significantly negative in the first scason, on
the abundance of parasitoids were significantly positive in the second scason, and on the growth rates and
abundance of predators were significantly positive in both scasons, showing that erganic agriculture could
effectively provide suitable habitats or source of food for natural enemies, thus inhibiting the pests?”.

Conclusion

In this study, the scales of landscape we should consider to manage the ccasystems in rice ficlds in both
scasons are suggested depending on different groups of arthropods. The cffects of landscape characteristics on
the arthropods arc analyzed, indicating the importance of habitats around the rice fields, which could
consequently affect the trophic interaction among cach groups. The effects of farming methods on arthropods
arc analyzed, especially for predators, which arc significantly higher in organic farms.
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2.2. Sampled time points select 3.2. Basic Water Quality Analysis test results 3.4. WASP Model — Heavey metal (Cu)

[A5 the society develops with modern technology advancement. the)
environmental pollution impact becomes more diverse and complex.
[Without proper treatment, the industrial waste water can severely|
deteriorate the water resources for agriculture as well as alter the|
existing rural _ecosystem, posing threats to the agricultural
environment (Figure 1)

The excellent irrigation water quality is the key to promote
Jagricultural production and assure ecological balance. This study
chose the mountainous, coastal and plain areas in Yuanli Township,
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of Miaoli County in Taiwan as the investigation locations, collecting|
[water samples at the inlet, middle and outlet of the investigated
comentional and organic farmlands. The analytical results from)
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|different sampling time were compared to assess the variation in| -
irrigation water quality. Meanwhile, water quality simulation was Tl Taborstors i- -
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3.3. Anion/Cation Analysis testresults water quality. For the outflow from The conventional farmlands
. S from the investigated mountainous, coastal and plain areas , The
concentrations of Electric conductivity, Suspension solid, Chloride,
Sulfate and Sodium absorption rate exceeded the standards of
irrigation water quality. The Source of pollutions was suspected to

WASPModel

3.1. Local Analysis testresults

This result implies that the irrigation water quality has an
Correlation with the farming method. Combining the results of
water quality monitoring And simulation, the variation in irrigation
water quality can be predicted and the Agricultural productivity can
be improved if the appropriate control measures are Implement
effective.
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