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Daan Forest Park

Closed report on mosquito ecological control

Execution time: June 2015 to June 2016

Diane 蒂岱安 DEHAIS
Client: Friends of Daan Forest Park Foundation
Organizer: Natural Ecology Conservation Association of the Republic of China
Executive unit: Tree Garden Co., Ltd.
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Diane 蒂岱安 DEHAIS
From June 2015 to June 2016 Daan Forest Park
Closed report on mosquito ecological control
Department of Entomology, National Taiwan University Wu Jiaxiong
Yang Pingshi, Honorary Professor, Department of Entomology, National Taiwan University

Introduction to Mosquitoes
Culicidae (Culicidae) is a family of insects under the order Diptera. The organisms in this family are usually called mosquitoes.
Or mosquitoes, usually male adults suck plant juice to survive, while blood-sucking female mosquitoes are many human and animal diseases, such as
Intermediate hosts for pathogens such as dengue fever, malaria, yellow fever, filariasis, and Japanese encephalitis.
Mosquitoes are completely metamorphic aquatic insects, including four developmental stages: egg, larva, pupa and adult. before
The length of the three periods is related to the type and temperature, usually between 4 days and one month.
Species may be produced on the water surface, waterside or water, on the water surface, such as malaria mosquitoes and house mosquitoes,
Mosquitoes and house mosquitoes hatch in about two days, while spotted mosquitoes hatch in three to five days.
Mosquito larvae are called larvae, and they live in ponds, ditches or water-filled vessels. Common tail end
Close to the water, use the breathing tube near the end of the abdomen to directly breathe the air on the water;
The bristles will produce water flow, flow to the mouth, ingest organic matter and microorganisms in the water, but there are a few types of other
The larva is food; the larva develops into a pupae after four molting. The pupa uses the breathing angle to breathe. After two days
Fully mature.
Female mosquitoes suck blood mainly to lay eggs after mating, rather than relying on blood to survive), because female mosquitoes need to ingest
Take protein to get enough nutrients to lay eggs, and from the normal diet of male mosquitoes (nectar, juice)
Can not get enough protein, so female mosquitoes suck blood.
Mosquito control methods and ecological mosquito repellent
Since mosqu
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Diane 蒂岱安 DEHAIS
The elephants are slightly different. For example, the chemical control of pesticides has a fast control effect and even a major transmission.
In the early stage of an infection epidemic, the only effective control method, but when there is no disease epidemic, frequent use
Learn prevention and control, it is not friendly to the environment, and is not suitable for environments with ecological considerations, such as many users and
Metropolitan park with high frequency of use.
Since most mosquito control work is based on chemical control, the previous practice of mosquito control
It is divided into chemical control of mosquitoes and ``non-'' chemical control of mosquitoes, and the ``ecological'' control of mosquitoes mentioned in this article,
Naturally, it is non-chemical control, mainly through environmental management and biological control, which directly reduces the number of larvae and
Change the distribution of adults and reduce the number of mosquitoes in the control area, but whether the mosquito ecological control work is successful or not,
It depends on three important premises, and these three premises are also terms or concepts mentioned in the three ecology.
The description is as follows;
1. The prevention and control area has a high degree of isolation; according to different documents, although the flying ability of mosquitoes is strong, as long as they live
The resting place can meet the needs of a lifetime, and its total flying distance is not far. And the Daan Forest Park introduced in this article,
Compared with the surrounding green space system, such as community parks, schools or private homes, it is the largest area
The green space system, but the surrounding area is separated by the four main roads in Taipei City, which just meets the ``da
The concept of “Irwin Island” means that the mosquito populations around the park can meet the needs of the population in the surrounding habitats.
It is not easy to fly over the road and enter the Daan Forest Park.
2. Find out the niche of mosquitoes:
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2012/10 1.50+0.26 2.16+0.71 X 0.50+0.23
2012/11 1.61+0.20 1.47+0.30 0.42+0.14 0.61+0.26
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Diane 蒂岱安 DEHAIS
Bamboo bush combing, moss scraping and specific microbial control, and an anti-mosquito liquid station is set up as Daansen
Implementation details of mosquito control in the forest park.
Mosquito species, density and breeding source before control in Daan Forest Park
After investigation, there are three kinds of mosquitoes and one kind of midge insects in Daan Forest Park.
They are: White-bellied tussock mosquitoes, white line mosquitoes, acupuncture mosquitoes and Taiwan midges commonly known as black mosquitoes (Figure 1).

Diane 蒂岱安 DEHAIS
Figure 1. Harmful mosquitoes in Daan Forest Park, among which the black mosquito is the common name of Taiwan midge.
The population density of these four mosquito species in Daan Forest Park before the control work can be seen in the table
1. It can be seen from Table 1 that the mosquito density in this area is low in autumn and winter, but after entering spring, the population density is rapid.
The rapid increase, the highest occurred in July 2013, can be bitten by more than 20 mosquitoes within ten minutes.
Table 1 Mosquito density before mosquito ecological control in Da'an Forest Park (only number/10 minutes 1 calf), X
It means that no investigation of the mosquito species was conducted in that month


2013/07 10.57+0.42 9.85+0.43 0.23£0.11 10.90+0.60
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Diane 蒂岱安 DEHAIS
Due to the high density of mosquitoes in Daan Forest Park, which has a great impact on park users, the investigation process
It also focuses on finding the breeding source or habitat of mosquitoes. After investigation, the breeding source or habitat of each mosquito
As described below:
1. Moss clusters and bamboo forest areas in wet depressions are the spawning, larvae, and pupal grounds for small black mosquitoes
Places and adult habitats.
2. The unpruned shrubs, the ditch beside the toilet and the fallen leaves under the hedges around the park are white spots
An adult habitat for mosquitoes and white-bellied mosquitoes.
3. The stagnant water and the wells are the egg-laying places and larvae habitats of the white mosquitoes and white-bellied mosquitoes
4. The compartment in the toilet is a habitat for adult Jianyin mosquitoes.
After this investigation found the breeding source, it was decided to scrape moss and comb the bamboo to reduce the density of the black mosquito population.
The number of larvae is reduced and the distribution of adults is changed.
The anti-mosquito liquid station provides free anti-mosquito liquid to avoid female mosquito bites and reduce female insects to lay eggs.
Da'an Forest Park mosquito ecological control application details and mosquito density after control
Moss scraping (picture 2) and bamboo bush combing (picture 3): under the woods around Daan Forest Park, due to poor drainage
And the degree of occlusion is relatively high, so many moss grow, and the blue-green bacteria that live with the moss become one of the small black mosquito larvae.
The main source of food, and the bamboo forest area, except for a few moss breeding, its bamboo leaves also become the surrounding small black mosquitoes.
The habitat of insects, so the use of manpower is used to scrape the moss once every three months.
Cut bamboos with poor growth and appearance in half a year, reduce the accumulation of bamboo leaves, and reduce the food of small black mosquito larvae
Sources and adult habitats can reduce
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Figure 2. Using manpower to scrape the moss under the woods on Xinsheng South Road in Daan Forest Park.
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Diane 蒂岱安 DEHAIS
Figure 3. Using an artificial raft to remove the bamboo in the bamboo forest area of Daan Forest Park.
Falling leaves cleaning (Figure 4): The fallen leaves of the hedges around Daan Forest Park are
The main habitat of the ventral mosquito, when it is resting, use this as the main habitat, so sweep the fallen leaves and make
There is nowhere to hide, can change the distribution of these two mosquito species in the area, and the frequency of sweeping is once every three months.
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Diane 蒂岱安 DEHAIS
Figure 4. Using manpower to clean the fallen leaves under the hedges on the Jianguo South Road in Daan Forest Park.
Ditch cleaning (Figure 5) and microbial control: There are a few water ditches in Daan Forest Park that are uncovered
When the open ditch is siltated, the stagnant water becomes the preferred spawning place of the mosquitoes.
Water can reduce the space for adult worms to lay eggs, while the application of the Israeli variant of suli bacteria can directly kill the habitat inhabiting water
The larva in the office.
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Diane 蒂岱安 DEHAIS
Figure 5. Manual sweeping of water in the ditch in the park.
Set up an anti-mosquito liquid station to provide free anti-mosquito liquid: because female mosquitoes suck blood mainly to absorb the protein in human blood
For spawning purposes, anti-mosquito liquid stations are set up at the main entrances and exits of Daan Forest Park and free rooms are provided.
In addition to reducing user’s bites by mosquitoes, the questioning liquid can also reduce mosquito bites.
Insects lay eggs, thereby reducing the number of mosquitoes; the anti-mosquito liquid used in this case is a warning sponsored by Shinmanin Pharmaceutical
The black mosquito repellent liquid, the management method of the mosquito liquid station is once a week by a dedicated person to conduct inspections and anti-mosquitoes
Fluid supplement.
After these control methods, the mosquito density after control in Daan Forest Park is shown in Table 2.
And the investigation work is still ongoing, so there is a lot of information. Due to space, only the June 2015
~ The results of the mosquito density survey in June 2016.


222015261 ~20164# 67 %% AR FIEA A (L H/10 A4 1))
£/ v A B v Y Ex BT ORdx o 23k
2015/06/18(F# | 1.97+0.04 1.57+0.42 0.11+0.01 8.47+0.23
i)
2015/06/23(F# | 2.07+0.06 2.57+0.62 0.10+0.01 15.26+0.73
iv®)
2015/06/30(F# | 1.44+0.04 1.43+0.42 0.10+0.01 3.84+0.33
e (e)

2015/07 2.81+0.43 1.13+0.02 0.09+0.01 3.96+0.53
2015/08 1.51+0.44 1.03+0.02 0.03+0.01 2.96+0.53
2015/09 2.37+0.56 1.41+0.36 0.04+0.01 3.28+0.49
2015/10 1.64+0.23 1.23+0.21 0.03+0.01 2.54+0.53
2015/11 1.00+0.43 0.09+0.02 0.13+0.01 1.53+0.83
2015/12 0.91+0.63 0.09+0.01 0.13£0.02 1.03+0.13
2016/01 0.41+0.27 0.09+0.01 0.12+0.01 0.92+0.37
2016/02 1.08+0.56 0.83+0.02 0.53+0.01 1.37+0.86
2016/03 1.51+£0.65 1.03£0.02 0.93+0.06 1.96+0.53
2016/04 2.32+0.43 2.03+0.01 0.62+0.03 3.56+0.13
2016/05 2.47+0.67 1.13£0.04 0.42+0.04 3.54+0.26
2016/06 2.58+0.28 2.13+0.03 0.41+0.03 3.96+0.75
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Diane 蒂岱安 DEHAIS
Concluding remarks-before the war
Mosquito control workers often describe mosquito control work as a war between humans and mosquitoes.
From the perspective of control history, although human beings have developed various control methods, mosquitoes are under such strong selection pressure.
Under the circumstances, different drug resistances have also developed, making human prevention methods repeatedly ineffective!
On the other hand, it is considered to be the most important and effective chemical control, due to the strong
Side effects and unfriendly environment, make humans have to find other environmentally friendly mosquito control
It has promoted the development of non-chemical mosquito control, and the ecological control of mosquitoes mentioned in this article is its
One item: Ecological control of mosquitoes is mainly based on environmental management, so the control method itself is not difficult and does not require special
Workers in the industry can also implement it, but the focus of this prevention method is on the preliminary mosquito ecological survey work to find mosquitoes
Inhabiting hot spots and breeding sources, removing them from the source is the important basis for mosquito ecological control, but it should be emphasized
Yes, this method is to eliminate larvae and change the distribution of adult mosquitoes, and it needs to be continued in a highly isolated control area
It can be effective only if it is carried out, and reducing the level of mosquito damage is not waiting
No. When a major epidemic occurs, chemical control is still needed to quickly control the epidemic.
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Diane 蒂岱安 DEHAIS
Figure 1. The manufacturer carried the anti-mosquito liquid station to Daan Forest Park.

Diane 蒂岱安 DEHAIS
Appendix: Daan Forest Park from June 2015 to June 2016
Construction process record of mosquito ecological control project
The construction items for the mosquito ecological control project in Daan Forest Park this year are as follows:
1. Erection and maintenance of anti-mosquito liquid station
2. Falling leaves cleaning
3. Bamboo bush combing
4. Moss scraping
5. Handle mosquito ecological control seminars
For the record of each construction project, please see the following description
1. Erection and maintenance of anti-mosquito liquid station
On June 29, 2015, a total of 9 anti-mosquito liquid stations were erected in Daan Forest Park, and a photo record was erected.
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Figure 2. Construction process of installation facilities.

Diane 蒂岱安 DEHAIS
Figure 3. Nine anti-mosquito liquid stations
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Diane 蒂岱安 DEHAIS
Figure 5. Cleaning the fallen leaves of Daan Forest Park

Diane 蒂岱安 DEHAIS
Figure 4. Daily maintenance of staff
2. Cleaning the fallen leaves
On June 23, 2015, the fallen leaves were cleaned. The photos of the application are as follows:
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Diane 蒂岱安 DEHAIS
Picture 8. 20150624 Bamboo bush combing 2

Diane 蒂岱安 DEHAIS
Picture seven, 20150624 bamboo bush combing one

Diane 蒂岱安 DEHAIS
Three, bamboo bush combing
The bamboo bushes were combed twice on June 24, 2015 and December 17, 2015, and the photos used are as follows:
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Picture 9, 20151217 bamboo bush combing one

Four, moss scraping
On June 23, 2015, October 13, 2015, March 15, 2016 and May 2016
On the 19th, moss scraping was carried out four times. The photos of the application are as follows:

Diane 蒂岱安 DEHAIS
Picture 9, 20151217 bamboo bush combing one
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Diane 蒂岱安 DEHAIS
Figure 10. One of 20150623 moss scraping.
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Diane 蒂岱安 DEHAIS
Figure 12, 20151013 moss scraping one.

Diane 蒂岱安 DEHAIS
Figure 11. 20150623 Moss scraping 2nd.
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Diane 蒂岱安 DEHAIS
Figure 13. 20151013 Moss scraping Ⅱ.

Diane 蒂岱安 DEHAIS
Figure 14. One of 20160519 moss scraping.
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Diane 蒂岱安 DEHAIS
Figure 15. 20160519 Moss Scraping II.
5. Handle mosquito ecological control seminars
On November 19, 2015, the International Conference Hall of the Forestry Laboratory of the Fake Agriculture Committee held
The 2015 Urban Vector Mosquito Environmental Management Seminar, the agenda and photos of the event are as follows:
Workshop agenda:


HRFfE A& EMA SIEA

08:30-09:00 # =2
09:00-09:15 HEH WA
sonqs  EETRATARBRARS [ e s o
09:15-09:45 BaREL HEEERE R
09:45-1025 e smnas EEESE
10:25-10:40 ES

10:40-11:20 ERE EMhaE BRIRE HiE  Rloresd
na01200  SrAPANEIER PIPIEIEEREY sz

12:00-13:00 FE

13:00-13:40 BERMRENNEE HEE BE Ropare ]
. . BRI EA AT o -
13:40-14:20 R R WHE HE  RoERtE]

. o BBIKERGAEERERNNE a5 i
14:20-15:00 TEIE ‘A%%ﬁﬂ]ﬂt@%wﬁﬂ i B AE RoRaEE ¢
15:00-15:40 ninlmaEs e ms R
15:40-15:55 FHR

FIFBFEHERMLE RIRIS IR 1 s o
15:55-16:25 kfﬁ%ﬁﬁﬁﬂéiﬁﬁ@% =hn%s BHEEAIE RaBaE b
16:25-17:25 =B E ] %ﬁ%%%"
17:25-17:30 M @R/ R

HE R AT

SR PG S B R

S S

[

R T

TR REE



Diane 蒂岱安 DEHAIS
Figure 16. 20151119 Urban Vector Mosquito Environmental Management Seminar.


Bl = ~ 20151119 357 4t it § A5 § o


Diane 蒂岱安 DEHAIS
Figure 17. 20151119 Urban Vector Mosquito Environmental Management Seminar.


