=========================================================================

Date:         Mon, 3 Apr 2000 06:49:46 +0200

From:         Jacky Foo <foo@swipnet.se>

Subject:      welcome
Ladies and Gentlemen

I wish to welcome all of you to this paper discussion session on the "Study

of Agriculture-Aquaculture Ecological Economic System With Nutrient Flow

Analysis" using the background paper by Song Xiangfu et al. Mr. Li Kangmin

of the Asian Pacific Regional Research and Training Center For Integrated

Fish Farming in Wuxi, China, will be our point of contact in China and he

will also serve as the liaison person for the other co-authors at the China

National Rice Research Institute, Hangzhou.

The paper for discussion covers a very unique and interesting topic. It

will introduce a relatively new term "surface aquaponics" where plants and

crops are cultivated in floating-beds on the water surface of lakes, rivers

and ponds. This technology exploits the use of warer surface for crop

cultivation where there is scarcity of arable terrestial land. At the same

time, surface aquaponics is used to  improve water quality of fish ponds.

Pioneering work has been done in China while there is growing interests in

other countries, especially in extensive wastewater treatment systems.

I therefore have the privilege to introduce to you Mr. Kangmin Li, who is

the deputy director since 1983, of the Asian Pacific Regional Research &

Training Center for Integrated Fish Farming. Li is also a researcher and

has conducted studies on integrated bio-systems (rice fish culture),

blue-green algae control, extraction of phycocyanin from Microcystis

aeruginosa and surface aquaponics.

Assisting me in chairing this discussion session is Dr. Paul Adler who

presented his paper last month on the phytoremediation of aquaculture

effluents using lettuce under greenhouse conditions. Paul is a scientist

with the United States Department of Agriculture, Agricultural Research

Service. His research focus is on using ecological and resource recovery

approaches to enhance sustainability and reduce the environmental impact of

aquaculture production.

This Internet Conference is sponsored by the Institute of Advanced Studies

of the United Nations University, Tokyo and the AEON Foundation (Japan). I

take this opportunity to thank the sponsors for their support and their

vision in jointly advocating the organization of Internet Conferences. One

of the many benefits in participation in Internet conference is the

reduction of intellectual isolation that many scientists may feel,

especially those working in the field and in organizations and laboratories

with a small working group. The presentation of this paper by Song et al is

sponsored by the AEON Foundation of Japan. Another advantage of organizing

such an Internet Conference is that our colleagues in China are able to

make a presentation at a small fraction of the costs if this was done in a

conventional physical meeting.

On behalf of the organizers - IBSnet and the UNU/IAS Alumni Association -

and the co-chairperson (John Adler), I declare this paper discussion

sesison open. I like to encourage all of you to make full use of this

unique opportunity to read Song et al paper that is available at

http://www.ias.unu.edu/proceedings/icibs/ic-mfa/song . Mr. Li and his

colleagues will be available until 28 April to answer any questions that

you may have.

cheers

Jacky foo - chairperson

Paul Adler - co-chariperson

=========================================================================

Date:         Mon, 3 Apr 2000 07:04:16 +0200

Subject:      separation of pond into test areas

From: Jacky Foo [foo@swipnet.se]
To start the discussion, I wish to comment on the method of separation of

the pond into the 4 test areas. In the paper, Song wrote:

>The test fishpond was divided by bamboo screens covered with

>plastic sheets into 4 test areas......(cut)..........pig manure was

>applied by 10 t/ha and pellet feed by 4.95 t/ha. No aerator and

>agricultural chemicals were applied .........(cut)......

>Physico-chemical factors were monitored

the separation of the fish pond with plastic sheets into 4 test areas is an

interesting and practical idea. This way you can have the same quality of

water at the start.

Q1: Did you experience any tear and wear of the plastic sheets used ?

Q2: How do you ensure or test that you have a good wall separation using

plastic sheet and that there is no movement of water or diffusion of

nutrients from one test area to another ?

Q3: Table 3 showed the water quality in the test areas. Where were water

samples taken from and how many samples were taken ?

regards

Jacky Foo

=========================================================================

Date:         Tue, 4 Apr 2000 13:53:44 +0200

Subject:      productivity per unit water surface

From: Jacky Foo [foo@swipnet.se]
To Song et. at.

In your IBS (aquaponic rice-fish system) using 25 % crop coverage, you can achieve per ha per year:

(a) 4.5 ton of fish (polyculture)

(b) how many crops of rice can you grow per year with aquaponics ?

if it is 2 crops, then at 25 % crop coverage on ha of water surface, you will get 3.75 tons/ha/yr.

Q: How does aquaponic rice-fish system compare with the rice field-fish IBS on the basis of yield per unit area (per ha per year) ?

regards

jacky

=========================================================================

Date:         Tue, 4 Apr 2000 21:22:46 +0200

Subject:      floating beds

From:  Jacky Foo [foo@swipnet.se]
Mr. Li

>Rice plants were transplanted on to floating beds (20 cm x 15 cm)

>with 3-4 plants each hill. Top dressing was applied on the first and

>the 7th day after transplanting. That fertilizer was specially

>formulated for rice on floating beds with equivalent to 90kg

>pure nitrogen per ha.

As shown in http://www.ias.unu.edu/proceedings/icibs/ic-mfa/song/fig1.jpg
the floating beds are polystyrene plates with holes made through them.

Q: how large is a floating bed ? Is it 20 cm x 15 cm (above) or 150 cm x

100 cm (fig1.jpg) or is a floating bed made of many polystyrene plates ?.

Q: what is the diameter of each hole for rice plants ? Is the diameter of

the hole the same for other plants or the size vary depending on the type

of plants used.

Q: what is a hill  ?

It would be useful if you could provide a close-up picture showing a hole

on the polystyrene plate and also its bottom view to show the root system

that may be hanging into the water.

regards

jacky

=========================================================================

Date:         Wed, 5 Apr 2000 14:31:31 +0200

Subject:      separation of pond into test areas

From:   cosmos@public1.wx.js.cn
Jacky Foo wrote:

> the separation of the fish pond with plastic sheets into 4 test areas is an

> interesting and practical idea. This way you can have the same quality of

> water at the start.

>

> Q1: Did you experience any tear and wear of the plastic sheets used ?

> Q2: How do you ensure or test that you have a good wall separation using

> plastic sheet and that there is no movement of water or diffusion of

> nutrients from one test area to another ?

> Q3: Table 3 showed the water quality in the test areas. Where were water

> samples taken from and how many samples were taken ?

Dear Friends

I visited three test sites. In Hangzhou they used bamboo screens wrapped with

plastic sheets and also they used water proofing synthetic fiber cloth. The

upper part of the cloth wrapped floating material as the upper rope higher than

the water surface. The cloth flagged down to the bottom with its lower part

wrapping cement columns as a ground rope. that totally separated the water

body. If you use plastic sheets and bamboo screens, I think you will experience

wear and tear of the sheets, but it depends on its quality.

Water samples usually were collected by mixing water samples from the upper

layer and the lower layer of a water body or you could collect samples 50 cm

below the surface from different points.

Li Kangmin

=========================================================================

Date:         Wed, 5 Apr 2000 17:12:14 +0200

Subject:      separation of pond into test areas

From:   Jacky Foo [foo@SWIPNET.SE]
Li Kangmin wrote:

>I visited three test sites. In Hangzhou they used bamboo screens wrapped

>with plastic sheets and also they used water proofing synthetic fiber cloth. The

>upper part of the cloth wrapped floating material as the upper rope higher than

>the water surface. The cloth flagged down to the bottom with its lower part

>wrapping cement columns as a ground rope. that totally separated the water

>body. If you use plastic sheets and bamboo screens, I think you will

>experience wear and tear of the sheets, but it depends on its quality.

thank you for the useful information on the use of plastic sheets and water

proof synthetic fiber cloth as well as the method for ensuring separation

of the pond. The use of water proof synthetic fiber cloth is particularly

interesting for me since plastic is more susceptible to degradation due to

UV, accidental punch holes cause by the rough or sharp surface, etc.

regards

jacky

=========================================================================

Date:         Thu, 6 Apr 2000 06:20:39 +0200

Subject:      productivity per unit water surface

From:   cosmos@public1.wx.js.cn
Dear Friends:

Jacky asked:

> In your IBS (aquaponic rice-fish system) using 25 % crop coverage,

>you can achieve per ha per year:

> (a) 4.5 ton of fish (polyculture)

4.5 tons of fish is the target fish gross production, and results indicated

that all the test areas achieved this target and in 25% coverage test area

they achieved 5.638 tons of fish ( See Table 5).

> (b) how many crops of rice can you grow per year with aquaponics ?

> if it is 2 crops, then at 25 % crop coverage on ha of water surface, you

will get 3.75 tons/ha/yr.

>

> Q: How does aquaponic rice-fish system compare with the rice field-fish

IBS on the basis of yield per unit area (per ha per year) ?

there is one crop of rice in a year in the temperate zone. We can get 7.5 t

of rice and 0.75 t of fish per ha in rice fish culture. In this agriculture

aquaculture eco(logical) eco(nomic) system, we can get 7.92 tons of rice

and 5.6 tons of fish per ha (See Table).

Li Kagnmin

=========================================================================

Date:         Thu, 6 Apr 2000 06:24:05 +0200

Subject:      floating beds

From:   cosmos@public1.wx.js.cn
Dear Friends:

 Jacky Foo [foo@swipnet.se] asked

> Q: how large is a floating bed ? Is it 20 cm x 15 cm (above) or 150 cm x

> 100 cm (fig1.jpg) or is a floating bed made of many polystyrene plates ?.

The polystyrene plate is 150 x 100 x 5 cm (See Fig.1 The diagram of a

floating bed). Foam plates are connected by U-nails.

> Q: what is the diameter of each hole for rice plants ? Is the diameter of

> the hole the same for other plants or the size vary depending on the type

> of plants used.

Rice, wheat and barley with relatively smaller individual plant used close

planting space (20 x 15 cm) with smaller planting holes (diameter 4.5 cm).

The flower species canna Canna generalis and umbrella sedge Cyperus

alternifolius, the planting space and the diameter of planting hole are a

little larger 30 x 20 cm and 6.5 cm, respectively.

> Q: what is a hill  ?

>

> It would be useful if you could provide a close-up picture showing a hole

> on the polystyrene plate and also its bottom view to show the root system

> that may be hanging into the water.

A hill means a bunch of plants in agronomy.

Li Kangmin for Mr. Song and others

=========================================================================

Date:         Thu, 6 Apr 2000 22:21:01 +0200

Subject:      productivity per unit water surface

From:   Jacky Foo [foo@SWIPNET.SE]
cosmos@public1.wx.js.cn wrote:

>there is one crop of rice in a year in the temperate zone. We can get 7.5

t

>of rice and 0.75 t of fish per ha in rice fish culture. In this

agriculture

>aquaculture eco(logical) eco(nomic) system, we can get 7.92 tons of rice

>and 5.6 tons of fish per ha (See Table 5).

Thank you for the very useful information that clearly demonstrates that

surface aquaponics-aquaculture is a much more productive system in your

test site. In a material flow chart (inputs/outputs), an extrapolation of

your test area results would mean that in 12 months if a farmer has a 1 ha

pond and by covering 25 % of the pond area with rice crop on floating beds,

s/he needs to put in :

10 tons of manure

4.95 tons fish feed

90kg N fertiliser

1,205 kg fish fingerlings

and can get as outputs

5,6 tons fish in harvest

7.92 tons of rice

15.76 tons of rice biomass

These will be the productivity data of 1 ha of pond in 12 months for

temperate climate in China.

Scenario:

suppose the farmer uses the same 1 ha pond, adds

- 10 tons of manure

- the necessary top dressing of fertiliser on the first and the 7th day

after transplanting of the rice seedlings,

- and cover the pond with 100 % coverage of rice crop on floating beds,

- no fish

Q: how many tons of rice can you get from this crop of surface aquaponic

crop of rice ?

Q: how many tons of rice can you get from 1 ha of rice field ?

I am asking these questions because I feel the numbers are wrong or you

have just increased productivity of water surface by 2-4 folds and people

have not realised what you have done !.

regards

jacky

=========================================================================

Date:         Sun, 9 Apr 2000 08:35:38 +0200

Subject:      productivity per unit water surface

From:   cosmos@public1.wx.js.cn
Jacky wrote:

> I am asking these questions because I feel the numbers are wrong or you

> have just increased productivity of water surface by 2-4 folds and people

> have not realised what you have done !.

Dear Jacky:

I want to clarify Table 2 of Song's paper.

With 25% coverage of floating beds of rice, we got 7.92 tons per ha.

Actually, we meant that if we had 4 ha of fishpond, we would have one ha of

floating beds under rice cultivation, and then the rice grain yield should

be 7.92 ton. So we can not compare one ha of

fishpond with one ha of land under rice cultivation.

We adopt one ha as international unit area for easy to understand by people

from various countries. If we count 40% coverage, that means if we had 2.5

ha of fishpond, we would have one ha of floating beds under rice

cultivation, and the unit yield would be 7.76 t/ha.

The increase percentages are comparison between 15%, 25% coverage's and 40%

coverage, respectively.

Li Kangmin

=========================================================================

Date:         Sun, 9 Apr 2000 09:59:15 +0200

Subject:      productivity per unit water surface

From:   Jacky Foo [foo@SWIPNET.SE]
cosmos@public1.wx.js.cn wrote:

>we meant that if we had 4 ha of fishpond, we would have one ha of

>floating beds under rice cultivation, and then the rice grain yield should

>be 7.92 ton.

many thanks for this clarification which is very important to avoid any

mis-intepretation.

The essence of your paper is that you have an improvement of production per

unit water surface (1 ha) per year if we compare with

(a) aquaculture only - 4,711 kg fish

(b) aquaculture and 15% rice coverage -  5,176 kg fish and 1,269 kg rice

(c) aquaculture and 25 % rice coverage - 5,638 kg fish and 1,980 kg rice

(d) aquaculture and 40 % rice coverage - 4,687 kg fish and 3,040 kg rice

if your data is presented in this way, you can see that your total output

from 1 ha of water surface per year is much better than aquaculture alone.

As for the output of fish and rice, you can then design it according to

your needs, i.e. if you want more rice or more fish and according to their

economic value. From the environmental point of you, you have achieved a

significantly better water quality in the pond with surface aquaponics.

I take this opportunity to congratulate you and other authors for this very

significant contribution to global food production and security as well as

to the environment. I also hope that if there is any award for significant

contributions in agriculture, aquaculture, or environment, the audience of

this session will remember to nominate you to such an award.

>From 13 April, we will start a parallel session here for open discussions

and I hope that we can also discuss how IBSnet can cooperate with you in

developing a project(s) in surface aquaponics in other countries.

regards

jacky foo

coordinator of IBSnet

http://www.ias.unu.edu/proceedings/icibs/ibs/ibsnet
=========================================================================

Date:         Sun, 9 Apr 2000 10:19:32 +0200

Subject:      productivity per unit water surface

From:   Jacky Foo [SMTP:foo@SWIPNET.SE]
Jacky wrote:

>The essence of your paper is that you have an improvement of production

per

>unit water surface (1 ha) per year if we compare with

>(a) aquaculture only - 4,711 kg fish

>(b) aquaculture and 15% rice coverage -  5,176 kg fish and 1,269 kg rice

>(c) aquaculture and 25 % rice coverage - 5,638 kg fish and 1,980 kg rice

>(d) aquaculture and 40 % rice coverage - 4,687 kg fish and 3,040 kg rice

Kangmin:

could you comment with predictions on the yields of fish and rice if you

have rice crop coverage for 50 % and 75 % of a one hectare pond ?

It would be interesting to compare the above deep water cultivation to rice

field-aquatic products (http://www.ias.unu.edu/proceedings/icibs/li) where

you obtained for Jiangsu province,

6,000 kg rice (average)

with crab or shrimp - 300 kg

or

fish - 750 kg

(the % coverage of aquaculture is not known).

regards

jacky foo

coordinator of IBSnet

http://www.ias.unu.edu/proceedings/icibs/ibs/ibsnet
=========================================================================

Date:         Mon, 10 Apr 2000 07:12:57 +0200

Subject:      productivity per unit water surface and economics of alternatives

From:   Adler, Paul [PAdler@afrs.ars.usda.gov]
Jacky comented

>The essence of your paper is that you have an improvement of

>production per unit water surface (1 ha) per year if we compare with

>(a) aquaculture only - 4,711 kg fish

>(b) aquaculture and 15% rice coverage -  5,176 kg fish and 1,269 kg rice

>(c) aquaculture and 25 % rice coverage - 5,638 kg fish and 1,980 kg rice

>(d) aquaculture and 40 % rice coverage - 4,687 kg fish and 3,040 kg rice

I don't have any experience growing rice or carp in ponds, so I have a

couple of questions.

Q1: What are the typical yields one expects when growing rice and carp

separately?

Q2: Adding the rafts makes it possible to grow plants in deep water

ponds. What is the cost of doing this and do the increased system yields

pay for the increased costs associated with this type of production?

--

=========================================================================

Date:         Mon, 10 Apr 2000 09:39:25 +0200

Subject:      IBS farm scenario

From:   Jacky Foo [foo@SWIPNET.SE]
Dear Song et al

I like to build a scenario for a 1 ha family farm that has a 0.5 ha pond

using the aquaponics-aquacuture system as the central system for income

generation. Can you assist in a material flow analysis of such a farm in

Zhejiang Province ?

The sub-systems are:

Pond IBS

pigs

biogas digester

land crop production (vegetables, some fruit trees)

household (4 adults, 2 children)

regards

jacky foo

coordinator of IBSnet

http://www.ias.unu.edu/proceedings/icibs/ibs/ibsnet
=========================================================================

Date:         Wed, 12 Apr 2000 08:16:49 +0200

Subject:      nutrient competition

From: Jacky Foo [foo@swipnet.se]
To Song et al.

In the picture you have provided with your paper (see

http://www.ias.unu.edu/proceedings/icibs/ic-mfa/song/5.jpg)

it shows water samples taken from outside the test area i.e. without rice

and water sample from the test area. The first sample was very green

because of very rich algal growth but the second sample looked very clear

and seemingly without any algae.

For the fishes, they are faced with a situation of nutrient competition

between the rice and the algae.

I have these questions to get some background information:

Q1: which test area was the water sample colelcted from, i.e. was it the

test area with 15 % coverage with rice or the 25 % or the 40 % ?

Q2: Was the sample collected from under the floating beds of rice or was it

beside the floating bed of rice ?

Q3. whatever the case may be, I am puzzled to see the difference because I

am curious to know how a clear water can provide feed the fishes to attain

yields of about 5000 kg per ha ? The situation with the clear water

indicates that the rice has absorbed nutrients from the water to such a

level that there is an absence of algae.

Your total input of manure is 10 tons/ha and you provide about 5 tons of

fish feed.

You used a 6,030 m2 pond and divided it into 4 test areas, thus a test area

would be about 1500 m2.

Q4: How often was manure added into each test area, - daily, weekly ?

Q5: How much manure was added  each time ?

regards

jacky

=========================================================================

Date:         Wed, 12 Apr 2000 19:03:22 +0200

Subject:      productivity per unit water surface and economics of alternatives

From:   cosmos@public1.wx.js.cn
Adler, Paul [PAdler@afrs.ars.usda.gov]

> Q1: What are the typical yields one expects when growing rice and carp

> separately?

When you grow rice and fish separately, the rice production is expected to reach 500 kg per mu (7.5 t/ha) and the fish 800 kg/mu (12t/ha).

> Q2: Adding the rafts makes it possible to grow plants in deep water

> ponds. What is the cost of doing this and do the increased system yields

> pay for the increased costs associated with this type of production?

In China the cost of rafts covering 1/15 ha needs 10,000 RMB

(about $1,200) and the rafts can endure at least 5 years in fishponds.

So it is more viable in Surface Aquaponics-based Treatment System.

Li Kangmin

=========================================================================

Date:         Wed, 12 Apr 2000 19:06:09 +0200

Subject:      productivity per unit water surface

From:   cosmos@public1.wx.js.cn
Dear Jacky:

You asked:

> could you comment with predictions on the yields of fish and rice if you

> have rice crop coverage for 50 % and 75 % of a one hectare pond ?

> It would be interesting to compare the above deep water cultivation to rice

> field-aquatic products

I don't think that you can expand the coverage to 50% or 75%. In that case,

fish especially plankton-feeders will have less natural food organisms to feed

on. That will hinder the growth of fish. Moreover, the nutrients in the water

body might not be sufficient to support rice plants. But the idea of comparing

rice fish culture with aquaponics and aquaculture system is worth trying if we

can get some international fund support.

=========================================================================

Date:         Thu, 13 Apr 2000 07:15:35 +0200

Subject:      productivity per unit water surface and economics of alternatives

From:   Adler, Paul [PAdler@afrs.ars.usda.gov]
Jacky summarised:

>The essence of your paper is that you have an improvement of

>production per unit water surface (1 ha) per year if we compare with

>(a) aquaculture only - 4,711 kg fish

>(b) aquaculture and 15% rice coverage -  5,176 kg fish and 1,269 kg rice

>(c) aquaculture and 25 % rice coverage - 5,638 kg fish and 1,980 kg rice

>(d) aquaculture and 40 % rice coverage - 4,687 kg fish and 3,040 kg

>     rice"

Adler, Paul [PAdler@afrs.ars.usda.gov] asked:

> Q1: What are the typical yields one expects when growing rice and

> carp separately?

Kangmin Li added:

>When you grow rice and fish separately, the rice production is expected

>to reach 500 kg per mu (7.5 t/ha) and the fish 800 kg/mu (12t/ha).

Q: So given the above information, a surface aquaponic system with 40 %

rice coverage would yield 4,687 kg fish and 3,040 kg rice per ha

combined and a separate deep water fish and field rice production would

yield 3.75t rice and 6t fish if they each occupied 0.5ha for a total of

1ha? Is that right, because I thought that the combination increased

production.

=========================================================================

Date:         Fri, 14 Apr 2000 12:45:57 +0200

Subject:      economics of alternatives

From:   Jacky Foo [foo@SWIPNET.SE]
Adler, Paul [PAdler@afrs.ars.usda.gov] asked:

> Adding the rafts makes it possible to grow plants in deep water

> ponds. What is the cost of doing this and do the increased system yields

> pay for the increased costs associated with this type of production?

cosmos@public1.wx.js.cn responded:

>In China the cost of rafts covering 1/15 ha needs 10,000 RMB

>(about $1,200) and the rafts can endure at least 5 years in fishponds.

have you looked at other materials for cost reduction ?

Bamboo may be considered in some countries. In Fiji, a trial was made in

1995/1996 using bamboo and plants were placed between the nodes. This test

was not successful because green bamboo were used.

regards

jacky foo

=========================================================================

Date:         Fri, 14 Apr 2000 17:17:46 +0200

Subject:      productivity per unit water surface

From:   cosmos@public1.wx.js.cn
Kangmin Li wrote:

>When you grow rice and fish separately, the rice production is expected

>to reach 500 kg per mu (7.5 t/ha) and the fish 800 kg/mu (12t/ha).

Paul Adler asked

> Q: So given the above information, a surface aquaponic system with 40 %

> rice coverage would yield 4,687 kg fish and 3,040 kg rice per ha

> combined and a separate deep water fish and field rice production would

> yield 3.75t rice and 6t fish if they each occupied 0.5ha for a total of

> 1ha? Is that right, because I thought that the combination increased

> production.

Dear Adler:

Let me explain a little. What I told you is the rice and fish yields in this

area. The socio- economic conditions of rice cultivation in land and fish

farming in fishponds are different with the ones in the trial of surface

aquaponics. For example, polyculture is adopted in fish farming with 6 to 7

species compatible each other in the same pond and with grass, snails and

pellet feeds as feed input, and fermented pig manure as basal manure input,

and also with an aerator in operation if needed to prevent dissolved oxygen

from depletion, and with some chemicals to control fish diseases and  the

management and techniques as well. That is why the fish yield is rather

higher in this semi-intensive aquaculture in this area, where Fan li

summarized the experience of fish farmers and wrote the first monograph of

pisciculture in the world during the Warring States Period 475-221 BC.

So far as the scenario is concerned, it is more complicated. I'll discuss it

later.

Li Kangmin

=========================================================================

Date:         Fri, 14 Apr 2000 17:21:49 +0200

Subject:      nutrient competition

From:   cosmos@public1.wx.js.cn
Jacky Foo [foo@swipnet.se] asked:

> In the picture you have provided with your paper (see

> http://www.ias.unu.edu/proceedings/icibs/ic-mfa/song/5.jpg)

> it shows water samples taken from outside the test area i.e. without rice

> and water sample from the test area. The first sample was very green

> because of very rich algal growth but the second sample looked very clear

> and seemingly without any algae.

Dear Jacky:

The photos I gave you are not from the same trial of surface aquaponics. Only

one photo was from the trial of this paper. I'm sorry not to indicate this

clearly. The photo you mentioned was taken from the trial in Wuxi. The purpose

of the trial is to purify the eutrophicated water by terrestrial plants on

floating beds for rehabilitation of aquatic ecology.

-

=========================================================================

Date:         Fri, 14 Apr 2000 20:40:20 +0200

Subject:      nutrient competition

From:   Jacky Foo [foo@SWIPNET.SE]
Jacky Foo [foo@swipnet.se] asked:

> In the picture you have provided with your paper (see

> http://www.ias.unu.edu/proceedings/icibs/ic-mfa/song/5.jpg)

> it shows water samples taken from outside the test area i.e. without rice

> and water sample from the test area. The first sample was very green

> because of very rich algal growth but the second sample looked very clear

> and seemingly without any algae.

cosmos@public1.wx.js.cn responded:

>The photos I gave you are not from the same trial of surface aquaponics.

>Only one photo was from the trial of this paper. I'm sorry not to indicate

this

>clearly. The photo you mentioned was taken from the trial in Wuxi. The

>purpose of the trial is to purify the eutrophicated water by terrestrial

plants

>on floating beds for rehabilitation of aquatic ecology.

thank you for the correction.

In the trial in Wuxi, what was the coverage of the pond using floating beds

?

The same questions applies for your trial in Wuxi. It clearly means that

the coverage of pond surface with floating beds of terrestrial plants has a

significant effect on the nutrient availability to algae as even in

surfaces that is not covered by the floating beds (sunlight availability),

algal growth is greatly reduced. This causes limitation in fish food.

Q: would it be possible to increase the input of animal manure in order to

make available nutrients to the algae ?

Q: did you measure the algal biomass in both the samples of water shown in

the picture of your Wuxi trial ?

regards

jacky

=========================================================================

Date:         Sat, 15 Apr 2000 06:21:15 +0200

Subject:      plants with long and dense roots

From: Jacky Foo [foo@swipnet.se]
Dear Song et al

I am in the process of doing some work in Samoa (tropical climate) using

plants to treat brewery wastewater and I am interested to identify and test

the use of plants that have

(a) long roots

(b) dense root systems

the combination of bothe would be ideal.

Do you have any suggestions of such plants and if you have used them for

similar work in floating beds, could you provide more information on their

growth behaviors ?

thank you

jacky foo

Dept of Biotechology, Royal Inst of Technology, Stockholm

=========================================================================

Date:         Sat, 15 Apr 2000 13:03:31 +0200

Subject:      nutrient competition

From:   cosmos@public1.wx.js.cn
>In the trial in Wuxi, what was the coverage of the pond using floating beds?

The answer:  In this project, we have built a test site with 4 trial areas in

Lake Wuli in Wuxi, China. The total area of the site covers 3600 square meters.

>The same questions applies for your trial in Wuxi. It clearly means that

>the coverage of pond surface with floating beds of terrestrial plants has a

>significant effect on the nutrient availability to algae as even in

>surfaces that is not covered by the floating beds (sunlight availability),

>algal growth is greatly reduced. This causes limitation in fish food.

That's right.

>Q: would it be possible to increase the input of animal manure in order to

>make available nutrients to the algae?

In an eutrophicated lake there is no need to input any wastes.

>Q: did you measure the algal biomass in both the samples of water

>shown in the picture of your Wuxi trial ?

Yes, we shall publish our research results later.

Li Kangmin

=========================================================================

Date:         Sun, 16 Apr 2000 10:32:06 +0200

Subject:      economics of alternatives

From:   cosmos@public1.wx.js.cn
cosmos@public1.wx.js.cn wrote:

>In China the cost of rafts covering 1/15 ha needs 10,000 RMB

>(about $1,200) and the rafts can endure at least 5 years in fishponds.

Jacky Foo [foo@SWIPNET.SE] asked

> have you looked at other materials for cost reduction ?

> Bamboo may be considered in some countries. In Fiji, a trial was made in

> 1995/1996 using bamboo and plants were placed between the nodes.

> This test was not successful because green bamboo were used.Dear Jacky:

Bamboo has been used in China too, but bamboo can not support the

biomass when the plants grow up. Some people with zero emission concept

will oppose to use the foam material because this foam material is difficult

to degrade. However, the computer materials are also difficult to degrade, and

the same person does not oppose to use computers. By the way, now all

these material can be recovered and reused in China. But I hope that there

will be some new degradable floating material we can use.

Li Kangmin

=========================================================================

Date:         Sun, 16 Apr 2000 10:50:33 +0200

Subject:      plants with long and dense roots

From:   cosmos@public1.wx.js.cn
Jacky Foo [foo@swipnet.se] wrote.

> I am in the process of doing some work in Samoa (tropical climate) using

> plants to treat brewery wastewater and I am interested to identify and test

> the use of plants that have

> (a) long roots

> (b) dense root systems

>

> the combination of both would be ideal.

>

> Do you have any suggestions of such plants and if you have used them for

> similar work in floating beds, could you provide more information on their

> growth behaviors ?

Dear Jacky:

In the paper of Study on Surface Aquaponics in Natural Waters, there are 140

terrestrial plant species were successfully cultivated on floating beds.

However, what we select should be of economic value as well as with strong root

system to purify water. You can choose rice if you want to solve the ration for

your family, or you can choose ryegrass/ sudan grass or elephant grass if you

want to harvest fodder for grass fish or livestock or you can choose some

flowers if you want to sell cut flower or umbrella sedge if you want to harvest

the biomass for paper making. Please look at the photos of ryegrass and

umbrella sedge in

http://www.ias.unu.edu/proceedings/icibs/ic-mfa/song/photo-set-1.html,

they can tiller from one plant to more than 200 plants in one season.

So it depends on the socio-economic conditions in Samoa.

Li Kangmin

=========================================================================

Date:         Sun, 16 Apr 2000 10:52:12 +0200

Subject:      IBS farm scenario

From:   cosmos@public1.wx.js.cn
Jacky Foo [foo@SWIPNET.SE] wrote:

> I like to build a scenario for a 1 ha family farm that has a 0.5 ha pond

> using the aquaponics-aquacuture system as the central system for income

> generation. Can you assist in a material flow analysis of such a farm in

> Zhejiang Province ?

Dear Jacky:

It is more complicated to analyze the material flow of an IBS. If a family

of 5 persons has 1 ha of land (half is a fishpond) in Zhejiang Province, I

think it is very lucky for a farmer, you know the average acreage per

capita

is 0.8 mu (533 m2) in this region.

In developing the above scenario, please also refer to the figure in my

previous

paper in March.

http://www.ias.unu.edu/proceedings/icibs/ic-mfa/li/fig1.html
To begin with land cultivation, we plan to cultivate 2 mu (2/15 ha)

rice/wheat or rape (two crops/year) plus 0.125 ha of rice on floating beds.

They could harvest 1990 kg of grains (70% of rice) for five adults a year.

They can cultivate 3 mu (1/5 ha) of fodder crops such as maize, broad bean,

taro, sweet potato, soybean. They could plant 1 mu (1/15 ha) of fruit trees

(citric tree, peach, red bayberry etc.), and 1 mu of grass (rye grass/sudan

grass) and 0.5 mu (1/30 ha) of vegetables. The proportion of plants depends

on the market demand.

They have to raise 10 pigs (6 months) for a 10 cubic meters digester

or 100 chicken (2 months) for one cubic meters of digester. Treated chicken

manure can be fed to pig. Pig manure can flow into digester for anaerobic

fermentation to produce biogas. Slurry goes into the pond to culture fish

in

0.5 ha of pond with 25% of floating beds planting rice. They had better to

screen by net to separate floating beds if they want to stock grass carp

fed

with green fodder grass. The humus in fishpond could be used to fertilize

plots of land. I think it is a benign ecosystem, but this ecosystem must be

an economic system viable in economics or the balance will be broken down.

Li Kangmin

=========================================================================

Date:         Sun, 16 Apr 2000 21:36:50 +0200

Subject:      IBS farm scenario

From:   Jacky Foo [foo@SWIPNET.SE]
cosmos@public1.wx.js.cn wrote:

>If a family of 5 persons has 1 ha of land (half is a fishpond) in

>Zhejiang Province, I think it is very lucky for a farmer, you

>know the average acreage per capita is 0.8 mu (533 m2) in this region.

In the scenario with 1 ha where 0.5 ha is for a fish pond, the food production in a year with the following activities by a farmer is:

- 1990 kg grains (from 2 mu (2/15 ha) rice/wheat/rape (two crops/year) and 0.125 ha rice on floating beds).

- ? kg fodder crop (from 3 mu (1/5 ha) of fodder crops such as maize, broad bean, taro, sweet potato, soybean).

- ? kg fruits (from 1 mu (1/15 ha) of fruit trees, citric tree, peach, red bayberry etc.),

- ? kg grass (from 1 mu of grass, rye grass/sudan grass)

- ? kg vegetables (from 0.5 mu (1/30 ha) of vegetables).

- 20 pigs (2 X 6 months) and manure used for a 10 cubic meters digester

- 600 chicken (6 X 2 months) for one cubic meters of digester.

- 2,800kg fish (from 0.5 ha of pond with 25% of floating beds planting rice).

This scenario can produce food the household consumption and for sale (especially pigs, chickens, fish and fruits and vegetables).

However if the average land per farmer is 533 m2 only, then these 533 m2 proably would just produce sufficent food for the household only.

If small farms are upgraded to have 1 ha of land, it still seem a great task for farmers in China to feed the whole China population.

Are large farms more productive per unit land ?

If it is so, then does that mean that large scale farms would be needed in order to be more productive ?

regards

jacky

=========================================================================

Date:         Mon, 17 Apr 2000 15:12:32 +0200

Subject:      micro-farming in the Philippines

From:   Marc Cardoso at EgoGenics [ecogenics@icx.net]
I have been following with some interest the rather exciting exchange of

opinions and ideas on microfarming, My organisation, ECOGENICS, has  taken

the concept of the micro-farm to a very dynamic level. The basic premise is

to create a decentralised system of closed loop ecosystems that are totally

self sustaining, require minimal human intervention and create an

environment that precludes the negative effects of pollution, climatic

changes and other detrimental factors that have become so pervasive in

todays agricultural scenarios. The Ecogenics closed loop ecosystems

maximise the per square ft profitability by growing high ticket  products

such as blue green algae in a symbiotic relationship with Tilapia fish as a

result of that self sustaining combination it is then possible to grow high

value crops hydroponically or as it is now referred to, aquaponically.

these crops are ethnobotanicals and culinary herbs as well as selected

vegetables. because of the nature of the biosphere within which all these

activities are taking place, all the products are organically certifiable.

in fact, we are the only organically certified tilapia production system in

the world.

We also have made it possible to  operate over a wide range of

climatic zones and have replicated this system successfully in areas as

diverse as northern New York, Pennsylvania, Tennessee, georgia, Texas, New

Mexico, Oregon ,Ghana, and CostaRica. the average profit potential of these

systems is anywhere from $35,000.00 per year to $150,000.00 per year

depending on how many of the income streams are put into play within the

biospheres. In addition to training, construction supervision and technical

support we provide our grower- owners with marketing support, guaranteeing

the sale of all their products.

We expect that within the next couple of

years there will be 150 systems operational across the U.S.A.and the world.

further details can be found in our website www.dabney.com/ecogenics/. In

closing I want to commend this forum for its value as a source of

information..

  best regards to all,

      Marc Orion Cardoso  Ceo. Ecogenics.

=========================================================================

Date:         Tue, 18 Apr 2000 12:41:32 +0200

Subject:      IBS farm scenario

From:   cosmos@public1.wx.js.cn
Dear Jacky:

>From integrated fish farming point of view, the water surface to the crop

area ratio refers to the area of total fodder crops collocated with the

unit area of fishponds. The following factors should be taken into

consideration:

the unit yield of fish species and fodder crops each, and the stocking

ratios of various fish species and the proportion of various plants.

We have 7.5 mu fishponds. If the target net yield of herbivorous fish is

200 kg/mu.  7.5 x 200 x 25 (average food conversion rate of sudan grass and

rye grass to fish) = 37,500 kg of grass. The yield of sudan grass in one

crop is 11,400 while the yield of rye grass is 7,500 kg. If one mu of sudan

grass and rye grass in rotation in a year, we can get 18,900 kg of grass

for fish. The remaining 18,600 kg of grass should be met by other plants,

e.g. Chinese cabbage, which produces 2,000 kg/mu each crop and 5 crops in a

year. The FCR of Chinese cabbage is 40, so 29,760 kg of Chinese cabbage

equals to 18,600 kg of grass. We need to cultivate 2.9 mu of Chinese

cabbage.

Researches show that 1 kg of grass carp can support 0.48 kg of plankton

feeders. You can gain 100 kg of plankton feeder (silver carp, bighead carp

or tilapia nilotica) in net weight at the same time. There is no need to

put any supplemental feed, but we have 1.87 mu of floating beds of rice.

The net yield of plankton feeders might be somewhat less.

If you plant 3 mu of fruit trees, you can get 7,000-8,000 RMB cash in a

year this year. But it depends on the market demand and what kind of fruit

you produce.

So far as the food security in China is concerned, China has now become a

country with surplus of grains from a country lack of grains. The present

storage could provide one year ration food for the people. The government

would pay for the storage and also is subject to a large amount of mold and

shop worm losses. The total amount that the government subsidizes for

exporting each year reach 6 billion US dollars. This is a long term trend

not short term. Therefore, what contribution the government requests the

provinces along the upper reaches of the Yangtze River and the Yellow River

to make is not to produce more grains whereas to retain water and soil in

upper reaches. The less the natural disasters in lower reaches, the more

the grain production increases. The above I quoted from Premier Zhu.

A large portion of farmers is involved in township enterprises not in

planting crops or raising animals. There are many great army and state

owned reclamation farms in China. Now small plots of land are concentrated

to big private farms by contracts to gain the efficiency of wide scope.

Welcome to China to go around to see the situation by your own eyes.

=========================================================================

Date:         Tue, 18 Apr 2000 16:48:02 +0200

Subject:      micro-farming

From:   Marc Cardoso at EgoGenics [ecogenics@icx.net]
Jacky Foo wrote.:

>I have checked your web site at http://www.dabney.com/ecogenics/
>and would like to know:

>(a) the fish yields per sq.ft (or m2)

>(b) what is the source of water for the fish (tap water, or wastewater, etc ?)

>(c) do you use supplementary fish feed

Dear Jacky

 the  average yield is one pound of fish per gallon of water. there is an

average of 40,000 gallons of water in the ponds.

 The water source is well water, oxidised tap water, and preferably ,rain

water.

 there is no supplementary feeding at this time however we are developing

an organically certified feed supplement that will contain  immune

enhancers such as echinacea and goldenseal,soy products and organically

derived growth enhancers.

 we  use our own version of hydroponics or aquaponics in the systems using

trickle irrigation of the nutrient rich pond water which recirculates back

into the pond picking up minerals from the organic soils (no artificial

growth media or chemicals used) and introducing them  back into the waters.

the plants are grown in hanging bags suspended on the banks of the pond and

from the purlins of the structure or in specially prepared beds. we favor

high ticket crops such as Basil, ginger,and ethnobotanicals such as ban

xia, gotu kola, fo ti tieng to maximise the per square ft profitability.

our next area of endeavour is the propagation of freshwater shrimp.only two

percent of the fish consumed in the USA are grown domestically. the natural

fisheries are too polluted to ensure a safe product to the consumer, the

natural fisheries are depleted from overfishing,the shrimp industry above

all is the most destructive to the ecology of coastal waters.all the above

factors motivated us to persue the concept of closed loop ecosystems which

we have done for thirty years in one form or another culminating with this

system

--

=========================================================================

Date:         Tue, 18 Apr 2000 20:04:38 +0200

Subject:      farmers adopting surface aquaponics system

From:   Adler, Paul [PAdler@afrs.ars.usda.gov]
Li,

I was wondering what the status was on your project regarding farmers

adopting the technology. Have they shown interest, have they adapted the

system you describe in the paper, have they taken ideas from the project

even if not the whole package? If not, what do you think are the major

road blocks to adaption of the technology or if farmers have given you

input on this matter, what do they say?

Paul

=========================================================================

Date:         Wed, 19 Apr 2000 17:09:25 +0200

Subject:      farmers adopting surface aquaponics system

From:   cosmos@public1.wx.js.cn
Adler, Paul [PAdler@afrs.ars.usda.gov] asked

> I was wondering what the status was on your project regarding farmers

> adopting the technology. Have they shown interest, have they adapted the

> system you describe in the paper, have they taken ideas from the project

> even if not the whole package? If not, what do you think are the major

> road blocks to adaption of the technology or if farmers have given you

> input on this matter, what do they say?

Dear Adler:

These research projects have been going on for about a decade. The major

road blocks to adoption of the technology by farmers are as follows:

- Arable land in China can still support the food demand of the people, and it

is not the time to use spare agricultural resources. I mean to use inland

water surface to cultivate cereal crops.

- There is no articles in water pollution control law or regulations in China

to restrict the discharge of deteriorating aquaculture water to rivers and

lakes, but I think the discharging standards will be established in the

future, especially phosphorus and nitrogen because the eutrophication of

lakes and rivers is accelerating. In that case, the fish farmers would and

might adopt the surface aquaponics technology.

- The cost of polyethylene foam will drop down or some new cheaper floating

material is found to substitute the foam used now.

There are a lot of work to do in extending this technology to combine

economic benefit with ecological benefit in aquaculture.

Li Kangmin

=========================================================================

Date:         Mon, 24 Apr 2000 08:58:56 +0200

Subject:      plants with long and dense roots

From:   Jacky Foo [foo@SWIPNET.SE]
cosmos@public1.wx.js.cn wrote:

>In the paper of Study on Surface Aquaponics in Natural Waters, there are

>140 terrestrial plant species were successfully cultivated on floating

beds.

>However, what we select should be of economic value as well as with

>strong root system to purify water. You can choose rice if you want to

>solve the ration for your family, or you can choose ryegrass/ sudan grass

>or elephant grass if you want to harvest fodder for grass fish or

livestock

>or you can choose some flowers if you want to sell cut flower

The primary purpose for my work is water purification. Since I now only

need to demonstrate the value of the use of plants in phyto-remediation, I

would start with a flowering plant and fodder for livestock. Canna is

available and a common flower in W.Samoa.

If I have the plants supported by bubble sponges in the holes (6.5 cm for

Canna and plant spacing of 30?20 cm), do the roots extend through the float

into the water below ? How far down would Canna roots go ?

Have you tried other alternative materials instead of bubble sponge  ?

Can I for example use compost with plant fibres and then wrap the compost

and root system in a nylon netting ?

regards

jacky

=========================================================================

Date:         Wed, 26 Apr 2000 07:39:06 +0200

Subject:      plants with long and dense roots

From:   cosmos@public1.wx.js.cn
Jacky Foo wrote:

> If I have the plants supported by bubble sponges in the holes (6.5 cm for

> Canna and plant spacing of 30?20 cm), do the roots extend through the float

> into the water below ? How far down would Canna roots go ?

>

> Have you tried other alternative materials instead of bubble sponge  ?

>

> Can I for example use compost with plant fibres and then wrap the compost

> and root system in a nylon netting ?

I got the reply from Wu Weimin in China Rice Research Institute.  The root

system of canna is about 50-60 cm and the maximum will be over 80 cm.

You can try to wrap the tuber root of canna with something soft and some

special fertilizer as well, and fill them into the planting holes. It works. I

think the problem is how to fix the plant upright on the beds.

Li Kangmin

=========================================================================

Date:         Thu, 27 Apr 2000 08:27:19 +0200

Subject:      closing remarks

From:   Adler, Paul [PAdler@afrs.ars.usda.gov]
Today we close the discussion for the paper entitled "Study of

Agriculture-Aquaculture Ecological Economic System With Nutrient Flow

Analysis" by Song Xiangfu, Ying Huodong, Wu Weiming, Jin Qianyu, Zou

Guoyan, Zhu Quilin, Zhu Ming, Li Kangmin* and Li Peizhen of the China

National Rice Research Institute, Hangzhou China and *Asian Pacific

Regional Research and Training Center For Integrated Fish Farming, Wuxi,

China.

I wanted to thank the audience for posing many excellent questions and Mr.

Li Kangmin for doing a great job in answering the many

questions we had about their research program. I also want to thank Jacky

Foo for doing an excellent job in organizing the conference and being a

great participant and chairperson for the discussion of this paper.

Sincerely,

Paul Adler - co-chariperson

Jacky Foo - chairperson

