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

Date:         Sun, 4 Jun 2000 14:53:42 +0200

Subject:      Opening statement

From: Manfred Fehr [mailto:fehrsilva@mailcity.com]

Ladies and Gentlemen,

As chairman of the ET-LOKE list, it is my pleasure to welcome you to the

discussion of paper P6-1 "Recycling of organic wastes in the east of Mexico

City by agricultural and livestock production systems" presented by H.Losada

et al. The authors form an international team with four gentlemen from the

Animal Production Faculty of the Autonomous Metropolitan University

Iztapalapa, Mexico City and two gentlemen on cooperative assignments from the

UK.  The lead author, Dr. H. Losada, is with the Division of Biological and

Health Sciences at the Animal Production Faculty. I invite the participants

of this discussion to consult the personal resumes of all six authors in the

Abstract Section of paper P6-1.

The paper presents NPK nutrient flows in an integrated bio-system consisting

of the Central Food Market of Mexico City, livestock and milk production

facilities, and nopal vegetable farming in the vicinity. The material flow

cycle is closed with the market supplying food waste to the livestock system,

the livestock system supplying manure to the vegetable crops, and the

harvested vegetables returning to the market. Impressive flow rates are

cited, the origins and destinations of NPK nutrients are presented, and the

recycle of biomass energy is briefly mentioned.

The predominant aspect of the bio-system is its reliance on manual processes

and small property producers, both in the livestock stables and in the nopal

fields. I expect this paper to generate an interesting and intensive

discussion, mainly on the material balances of the integrated system and of

the particular nutrients.

I am looking forward to an enjoyable exchange of ideas and opinions.

The co-chairman of this session is Dr. Horst Doelle, Australia,

doelle@ozemail.com.au. Dr. Doelle is the chairman of the International

Organisation for Biotechnology and Bioengineering [until Sept. 2000] and also

Director of the MIRCEN-Biotechnology Brisbane and the Pacific Regional

Network (MIRCEN stands for Microbial Resource Centre) and co-founded the

Australian Biotechnology Movement in 1975 and am a Founding Director of the

Australian Biotechnology Association. His main areas are microbial physiology

and fermentation technology into socio-economic biotechnology,

bio-integration and use of microorganisms for waste to value-added product

formation.

Thank you.

Manfred Fehr, Brazil, fehrsilva@mailcity.com

http://www.ias.unu.edu/proceedings/icibs/ic-mfa/fehr
=========================================================================

Date:         Mon, 5 Jun 2000 14:53:10 +0200

From:         "Jacky Foo, USP-Samoa" <foo_j@SAMOA.USP.AC.FJ>

Subject:      vegetable production and its residues
Dear Losada and co-authors.

In your introduction to "Vegetables and Fruit production", you wrote:

>The total surface area of vegetables in Mexico is 544 000 hectares

>(SAGAR, 1999) which is distributed among 11 states in the center

>and north............. Demand for vegetables in the urban centers is

>represented by a level of consumption reported as

>72kgs per capita (SAGAR, 1999).

This is a general question as you or someone else may have already the data

for text-book information.

I am interested to know what is the percentage of a vegetable plant's weight

that is actually consumed by humans ?

Do you have any information on percentage weight that is left on the farm,

what is left at the grocery's, and what is kitchen waste  for the crops you

have covered in your paper; i.e. Carrot, Radish, Broccoli, Turnip,

Cauliflower, Lettuce.

If the per capita for vegetable consumption is 72 kgs, then we should be able

to give an average number for the resulting biomass residues.

Then since you are dealing with NPK in residues, what would be the chemical

fertiliser inputs that contributes to the generates 24,000 tons of food

products daily ?

regards

Jacky Foo, Guest Scientist

School of Agriculture, University of the South Pacific,

Alafua Campus, Apia, Samoa.

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

Date:         Mon, 5 Jun 2000 21:17:28 +0200

From:         "Jacky Foo, USP-Samoa" <foo_j@SAMOA.USP.AC.FJ>

Subject:      Central de Abastos
Dear Losada et al

In your paper, I quote:

>The Central de Abastos is the largest commercial center in the world

>covering some 328 hectares and operating 365 days of the year.

>It consists of 2000 warehouses with the capacity to hold 155 000 tons

>and receives 24 000 tons of organic products daily which constitutes

>around 40% of the national harvest. It is estimated that the daily

>movements leave some 800 tons of organic waste of which 100 tons

>is used as a source of forage in the stables situated close to the market

>in the east of the city

I am curious and like to know why the Central de Abastos developed into such

a large commercial center.

Logically, it would involve less transport distance and storage space if

there are several depots across the country; unless you have a unique

situation where you need to move 40 % agricultural products from one part of

the country (due to favourable climate) to another part of the country.

Q. How big is a warehouse ? from the pictures, each warehouse seems to have a

rather small area.

Q: if the daily movement of products is 24,000 tons and 800 tons is left

behind as organic wastes, this is 0.33 %

0.33 % does not seem much but 800 tons is a lot. Is the majority of this due

to spoilage ?

regards

Jacky Foo, Guest Scientist

School of Agriculture, University of the South Pacific,

Alafua Campus, Apia, Samoa.

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

Date:         Tue, 6 Jun 2000 18:35:06 +0200

Subject:      Central de Abastos

From: Ramon Soriano Robles <ramon@xanum.uam.mx>
Jacky Foo wrote:

>I am curious and like to know why the Central de Abastos developed into

>such a large commercial center.

>

>Logically, it would involve less transport distance and storage space

>if there are several depots across the country; unless you have a unique

>situation where you need to move 40 % agricultural products from one

>part of the country (due to favourable climate) to another part of the

<country.

First of all, the large food supply center (Central de Abastos) is meant

to feed 24 millions of people spreaded in a ratio of 1400 squared

kilometers. There are several food supply centers mainly to feed other

cities of the country but the biggest is the one we mentioned. This

structure supermarket is being used as a redistribution network to

bring products from north to south and viceversa. A last consideration

is that we, the mexican people, were very keen in a glorious past to

build large monuments of concrete to impress the world, tough in real

life these are an annoyance and very umpractical.

>Q. How big is a warehouse ? from the pictures, each warehouse seems to have a

>rather small area.

There are 2000 warehouses with an actual capacity of 77.5 tons each

filled with a mean value of seven trucks (12 tons each).  The picture

shows just the back entrance but inside there is plenty space to hold a

large volume of vegetables.

>Q. if the daily movement of products is 24,000 tons and 800 tons is

>left behind as organic wastes, this is 0.33 %

>0.33 % does not seem much but 800 tons is a lot. Is the majority of

>this due to spoilage ?

Spoilage is being refered just to fruits such as carrots and corncob for

example. Most of the wastes are leaves and stalks non edible for human

consumption or not suitable for  presentation in the supermarket. In

dealing with garbage we think it is not a good idea to express it as

percentages because we loss the sense of it as you wiselly arrived to

the conclusion. People against urban agriculture has reduced for

example, the 100 tons fed to dairy in terms of dry matter consumption

wich gives us a figure between 8 and 10 tons/day. We most bear in mind

that garbage is an annoyance, and smells!!!!

Regards tito, monchis and the rest

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

Date:         Tue, 6 Jun 2000 18:51:24 +0200

Subject:      vegetable production and its residues

From: Ramon Soriano Robles <ramon@xanum.uam.mx>
Jacky Foo wrote:

>In your introduction to "Vegetables and Fruit production", you wrote:

>>The total surface area of vegetables in Mexico is 544 000 hectares

>>(SAGAR, 1999) which is distributed among 11 states in the center

>>and north............. Demand for vegetables in the urban centers is

>>represented by a level of consumption reported as

>>72kgs per capita (SAGAR, 1999).

>

>I am interested to know what is the percentage of a vegetable plant's

> weight that is actually consumed by humans ?

>Do you have any information on percentage weight that is left on the farm,

>what is left at the grocery's, and what is kitchen waste  for the crops you

>have covered in your paper; i.e. Carrot, Radish, Broccoli, Turnip,

>Cauliflower, Lettuce.

We are very sorry but we do not have right or clear figures about this question.

>If the per capita for vegetable consumption is 72 kgs, then we should be able

>to give an average number for the resulting biomass residues.

>

>Then since you are dealing with NPK in residues, what would be the chemical

>fertiliser inputs that contributes to the generates 24,000 tons of food

>products daily ?

Table no 1 shows a mean value of the inputs (NPK) use to colect a metrical

ton of each product. Therefore if we multiplied each figure on second row

(N= 82.9, P=48.7 and K=17.4) times 24,000 tons we will come out with an

approximated figure of 1989, 1168 and 417 tons used to produce 24,000 tons of vegetables.

To this figure you ought to multiplied them by the contents of

NPK of fertilizers and then you will obtain the total amount of inorganic

fertilizers used.

For example for triple 17  will give us a figure of 11,703,  6,875 and 2,463

tons of NPK in the same order to produce 24,000 tons

of vegetables.

regards tito, monchis and the rest

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

Date:         Tue, 6 Jun 2000 19:05:49 +0200

Subject:      nopal crops

From: "Bieri" <m.bieri_ing@swissonline.ch>
Dear  Hermenegildo,

The nopal production, where you bring the manure, is situated in a region

2750 m above sea level. The soils are of volcanic origin, dark brown and the

texture is clay-sand to silt sand. The average temp. is 16 Celcius and an

annual rainfall between 600 - 800 mm (May - Oct).

Q: Do you have in these soils a natural earthworm population that is active

at rainy season ?

Q: What other crops are also produced by the farmers in this region.

The cattle manure applications you tell us, is used by the small holdings as

a source of nutrients and the application rates .... with some 600 tonnes of

manure for each hectare annually. And in chapter "Nutrient flows" (table 6)

you show a table where the inputs of N is 2152 kg/ha, of P 312 kg/ha and of K

515 kg/ha. On the other hand the output or in other words the demand of the

crop comes only to a small part of the input of each nutrient.

Q: What is the main reason to use such amounts of cattle manure in nopal

crops. Is it mainly used as a mulch or is it the nutrient aspect. ?

Q: I do not know the physiology of Opuntia, but with this high amounts of K

each year I am afraid in this climate you can get problems with too high

amounts of K and the acting as an antagonist of Ca and Mg (over salting).

Q: If the soil cover aspect (mulching) is the most appreciated, do you have

alternatives for mulching.

Q: Have you also made experiments in adding vermicompost or to enhance the

natural earthworm populations.

Finally I have a personal question about Opuntia leaves.

Q: Opuntia ficus-indica is also wide spread in the Mediterranean in southern

Europe and Northern Africa. But there I have only seen that the fruits are

used. Can you explain us how the leaves (cladiodos) are prepared for human

consumption.

Regards    Markus

Chairman of IBSnet Working Group on IBS-Farms

Institute of Plant Sciences

Phytopathology, ETH-Zentrum, CH-8092 Zurich

Tel: +41 1 724 23 30    Fax: +41 1 724 23 20

e-mail 1: Markus.Bieri@ipw.agrl.ethz.ch        e-mail 2:

m.bieri_ing@swissonline.ch

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

Date:         Tue, 6 Jun 2000 19:05:49 +0200

Subject:      vegetable production and its residues

From: "Bieri" <m.bieri_ing@swissonline.ch>
Dear  Hermenegildo,

The aspect in using vegetable and fruit residues from the Central de Abastos

of Mexico City as cattle feed seems to me a good and reasonable way in

recycling organic material. You mention that from the total 800 t of organic

residues, 100 t are used as cattle feed.

Q: I have the same question, as Jacky Foo asked you already, what happens

with the other 700 t of organic residues.

Could they also be used as fodder ?

.

Q: Do you have also a project in converting these 700 t into a useful product

like as for example vermicompost.

Regards

Markus

Chairman of IBSnet Working Group on IBS-Farms

Institute of Plant Sciences

Phytopathology, ETH-Zentrum, CH-8092 Zurich

Tel: +41 1 724 23 30    Fax: +41 1 724 23 20

e-mail 1: Markus.Bieri@ipw.agrl.ethz.ch        e-mail 2:

m.bieri_ing@swissonline.ch

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

Date:         Wed, 7 Jun 2000 08:01:25 +0200

Subject:      vegetable production and its residues

From: Ramon Soriano Robles [mailto:ramon@xanum.uam.mx]

 "Bieri" <m.bieri_ing@swissonline.ch> wrote:

>Q: I have the same question, as Jacky Foo asked you already, what happens

>with the other 700 t of organic residues.

>Could they also be used as fodder ?

A part of this 700 tons left is used to fed humans and pigs and the rest is

sent to peri-urban areas and buried. Possibly a part of this garbage is

being used to prepare composts for gardens but we do not know by certain.

>Q: Do you have also a project in converting these 700 t into a useful product

>like as for example vermicompost.

We do not have any project. Here in Mexico City the culture of recycling

garbage as compost has just started to be an important resource. You have to

bear in mind that Mexico City produces a figure close to 40,000 tons of

garbage daily and the garbage from the Food Supply Systems represents a very

small part of it.

Dr. Ramon Soriano Robles

Profesor-Investigador

Universida Autonoma Metropolitana Iztapalapa

Area de Investigacion en Sistemas de Produccion Animal

Av. Michoacan y La Purisima S/N

Colonia Vicentina, Ciudad de Mexico. 09340

Tel: 5 804 6491    Fax: 5 804 4930

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

Date:         Wed, 7 Jun 2000 12:54:35 +0200

Subject:      nopal crops

From: Ramon Soriano Robles [mailto:ramon@xanum.uam.mx]

"Bieri" <m.bieri_ing@swissonline.ch> wrote:

>The nopal production, where you bring the manure, is situated in a region

>2750 m above sea level. The soils are of volcanic origin, dark brown and the

>texture is clay-sand to silt sand. The average temp. is 16 Celcius and an

>annual rainfall between 600 - 800 mm (May - Oct).

>

>Q: Do you have in these soils a natural earthworm population that is active

>at rainy season ?

As far as we know there is a native earthworms population but we do not know

about their activity during rainy season.

>Q: What other crops are also produced by the farmers in this region.

maize, chili peper, squash, limebeans, beans, vegetables, fruits, lucerne,

oat, several condimental species and in general all the products from

temperate areas.

>The cattle manure applications you tell us, is used by the small holdings as

>a source of nutrients and the application rates .... with some 600 tonnes of

>manure for each hectare annually. And in chapter "Nutrient flows" (table 6)

>you show a table where the inputs of N is 2152 kg/ha, of P 312 kg/ha and of K

>515 kg/ha. On the other hand the output or in other words the demand of the

>crop comes only to a small part of the input of each nutrient.

>

>Q: What is the main reason to use such amounts of cattle manure in nopal

>crops. Is it mainly used as a mulch or is it the nutrient aspect. ?

Manure fullfils several functions: organic matter and macronutrients source,

mulching, heat supply during winter and water supply. You have to bear in

mind that nopal-legume has been selected to produce a harvest/week and

sometimes it produces 2 and 3 harvest during a week. With these high rate of

growing we suppose that nutrients effects dominated over the mulch

situation. Another factor that might be involved is the presence of some

growing promotors within manure (phyto-hormones????). We have to remember

that some 30 years ago there was a trend, possibly linked to green

revolution objectives, to use quite large amounts of inorganic nitrogen to

promote faster growing rates. I remember the papers from Chico and

co-workers in Puerto Rico working with high amounts of N application to

grass to increase milk production. The authors pointed out that main effect

was to increase grass leaves availability for dairy.

>Q: I do not know the physiology of Opuntia, but with this high amounts of K

>each year I am afraid in this climate you can get problems with too high

>amounts of K and the acting as an antagonist of Ca and Mg (over salting).

We do not have any comment upon this question. Our soil analysis have shown

normal level of Ca and Mg. The other fact we should bear in mind is that

nopal-legume plantations last for 12-15 years and the plants are prunned once

in a year during the dry season. Whether this prunning helps out the reduce K

effects is a matter that it would remain as a research question in the

future. Any suggestion of financing?????

>Q: If the soil cover aspect (mulching) is the most appreciated, do you have

>alternatives for mulching.

As we mentioned before, mulching is a by-product of manure-use as fertilizer.

>Q: Have you also made experiments in adding vermicompost or to enhance the

>natural earthworm populations.

No we do not have such experiments. According to producers they prefer the

use of fresh manure mixed with straws leading to a slow degradation of the

manure at field terms. We have thought that a good research would be focused

into measure nopal-legume production using the remains of manure after being

fermented in a bio-gas digester. We are a bit worried about N as a potential

polutant of underground water. We think that sooner than later,the use of

high amounts of manure for peri-urban agriculture in Mexico City is going to

be questioned and possibly regulated. Therefore bio-gas digestion might be a

solution for all the people. Another possibility we have thought is the use

of some native legumes, such as Vicia sativa, to decrease dependence of

nopal-legume on manure. Any suggestion of financial support????????

>Finally I have a personal question about Opuntia leaves.

>Q: Opuntia ficus-indica is also wide spread in the Mediterranean in southern

>Europe and Northern Africa. But there I have only seen that the fruits are

>used. Can you explain us how the leaves (cladiodos) are prepared for human

>consumption.

Leaves are being  in several ways. The edible ones have to be very young from

10 to 20 cms. First to need to get rid of the spines using a knife in the

contrary sense of spines. You have also to get rid of the edges. Then you

chop the nopal and boil it for 10 minutes or less. In order to get rid of

resin (sap) you have to add a small amount of bicarbonate of soda.

When you take the boiled nopal from water you covered them with a damp cloth

toretain green color. After they are cooled you mixed them with tomato, green

coriander, avocado, onion and lots of green chilli peppers. You may eat them

with some mexican tortillas made of maize or if not available you might use

indian papadms or pita bread. We are not sure about the use of loaf. As a

part of the mexican courtesy we are very queen on, we will send you a recipe

book to deal with nopal in several ways.

regards from tito, monchis, jorgy, pepe, richy and simy>

Dr. Ramon Soriano Robles

Universida Autonoma Metropolitana Iztapalapa

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

Date:         Thu, 8 Jun 2000 08:03:14 +1000

From:         doelle <doelle@OZEMAIL.COM.AU>

Subject:      H.Losada paper
I know that the Universidad Autonoma Metropolitana has an excellent Centre

of Biotechnology, which was involved in anaerobic digestion and P,K,N

utilisation. Prof. Viniegra-Gonzalez has done a lot of work in this area. I

also had the pleasure of visiting these huge markets in Mexico City during

my visits to the respective Universities in Mexico.

My questions are:

a) are you working together with the biotechnology groups of UNAM ?

b) why don't you use anaerobic digestoin systems for your manure/garbage ?

Such a system could almost totally supply the market with free energy.

c) your leftovers are extremely rich on N,P,K, thus your liquid effluent

from digesters would be ideal for Spirulina maxima growth, which could

serve as fish feed . Remember, it was Mexico which introduced us to this

magnificent nutritious alga.

d) a lot of your compost waste is of lignocellulosic nature. How about

mushroom cultivation ?

I had been various times in Mexico City and worked with CONACYT and the

Departemento de Ecologia in Xalapa for 6 months back in 1994 and thus know

that you have in Mexico many experts on anaerobic digestion combined with

Spirulina growth. The alga Spirulina is an excellent P,K scavenger.

With kindest regards

Horst W.Doelle, D.Sc., D.Sc. [h.c.]

Chairman, IOBB

Director, MIRCEN-Biotechnology

FAX: +617-38783230

Email: doelle@ozemail.com.au

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

Date:         Thu, 8 Jun 2000 09:24:09 +0200

Subject:      nopal crops

From: "Bieri" <m.bieri_ing@swissonline.ch>
Dear Ramon Soriano Robles and tito, monchis, jorgy, pepe, richy and simy

Thank you very much for all the detailed explanations and the description of

preparing opuntia leaves as a component of the rich and delicious Mexican

food culture.

You answered to my question about K-overload of the soils:

>We do not have any comment upon this question. Our soil analysis

>have shown normal level of Ca and Mg. The other fact we should bear in

>mind is that nopal-legume plantations last for 12-15 years and the

>plants are prunned once in a year during the dry season. Whether

>this prunning helps out the reduce K effects is a matter that it

>would remain as a research question in the future.

>Any suggestion of financing?????

If I understand you right, the farmers realise higher production of

cladiodos, most probably resulting from  N input of manure and the effect of

phytohormones and therefore the farmers like manure fertilizing. But in

considering the input of macronutrients, I am afraid  that over time  K will

accumulate.

Actually you still have an equilibrium between Ca,  Mg and K. But in adding

every year a nice quantity of K, the proportion of Ca and Mg gets reduced.

This is a slow process you have to observe. I propose you to take regularly

(every year) some representative sample for soil nutrient analyses and

compare with the nutrients content soils closed to this plots with other

crops in the region.

This is not a very expensive measure, but gives you an idea about the

nutrient status of the soils.

Regards    Markus Bieri

Chairman Working Group on IBSnet-Farms

Institute of Plant Sciences ETH

Phytopathology, LFW, ETH-Zentrum, CH-8092 Zurich

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

Date:         Fri, 9 Jun 2000 07:56:30 +0200

Subject:      nopal crops - Ca,  Mg and K equilibrium

From: christie onyia [mailto:onyia01@hotmail.com]

Dear Bieri,

 "Bieri" <m.bieri_ing@swissonline.ch> wrote:

>.........in considering the input of macronutrients, I am

>afraid  that over time  K will accumulate.

>

>Actually you still have an equilibrium between Ca,  Mg and K.

>But in adding every year a nice quantity of K, the proportion of Ca

>and Mg gets reduced. This is a slow process you have to observe.

>I propose you to take regularly (every year) some

>representative sample for soil nutrient analyses and

>compare with the nutrients content soils closed to this plots with other

>crops in the region.

I am interested in knowing what the expected equilibrium between Ca, Mg and

K should be in a soil that supports the growth of legumes for example.

Regards,

Christie.

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

Date:         Fri, 9 Jun 2000 08:03:51 +0200

Subject:      nopal crops - Ca,  Mg and K equilibrium

From: Ramon Soriano Robles [mailto:ramon@xanum.uam.mx]

 "Bieri" <m.bieri_ing@swissonline.ch> wrote:

>..........considering the input of macronutrients, I am afraid

>that over time  K will accumulate.

>

>Actually you still have an equilibrium between Ca,  Mg and K. But in adding

>every year a nice quantity of K, the proportion of Ca and Mg gets reduced.

>This is a slow process you have to observe. I propose you to take regularly

>(every year) some representative sample for soil nutrient analyses and

>compare with the nutrients content soils closed to this plots with other

>crops in the region.

Dear Markus,

thank you very much for the above suggestion.

We wonder how long does the problem would it take to appear in practical terms???.

Nopal production in Milpa Alta is being planted over long time. Use of manure

as an organic and macronutrients resource dates back, lets say from the last

50 years. Productivity of nopal-legume plantations has remain over time

without any soil problem detected so far.

Regards and we will send you the recipe book we promised.

tito, reimon,gorgy, pepe, richy and simmy.

Dr. Ramon Soriano Robles

Profesor-Investigador

Universida Autonoma Metropolitana Iztapalapa

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

Date:         Fri, 9 Jun 2000 11:34:36 +0100

From:         Anna Hedlund <Anna.Hedlund@MV.SLU.SE>

Subject:      balances
Dear Mr Losada et al.,

Just like many others I am also concerned about the balances in your

system. As Marcus already mentioned there is a big excess of nutrients

added to the nopal-vegetable production (table 6) wich will create an

accumulation of nutrients with leakage and nutrient imbalances as a result.

Leaking of nitrogen will probably enhance acidification. I would hesitate

to call the system sustainable, and I wonder why you do not use the manure

on a bigger area. As you comment the manure is probaly good in many

respects, but the amount per hectare is too big.

Another concern is the energy balance (table 7). As you comment the output

of energy is quite low, but the introduction of a biodigester would

increase the output of energy, wouldn't it? I also wonder about the input

of fossil fuel in the transports, is it included in miscellanous?

With kindest regards,

Anna Hedlund, PhD-student

Swedish University of Agricultural Sciences

Department of Soil Sciences

Box 7014, S-750 07 Uppsala, Sweden

Phone: +46 (0)18 67 12 97   Fax: +49 (0)18 67 27 95

http://www.mv.slu.se/vaxtnaring/anna/index.htm
=========================================================================

Date:         Fri, 9 Jun 2000 10:56:10 -0500

From:         Ramon Soriano Robles <ramon@XANUM.UAM.MX>

Subject:      Re: H.Losada paper
At 08:03 AM 8/06/00 +1000, you wrote:

>I know that the Universidad Autonoma Metropolitana has an excellent Centre

>of Biotechnology, which was involved in anaerobic digestion and P,K,N

>utilisation. Prof. Viniegra-Gonzalez has done a lot of work in this area. I

>also had the pleasure of visiting these huge markets in Mexico City during

>my visits to the respective Universities in Mexico.

>My questions are:

>a) are you working together with the biotechnology groups of UNAM ?

We think you meant UAM not UNAM. At the moment we do not have any work with

the group of Gustavo Viniegra. Main reason is bio-digester technology they

explored in the past was a theoretical propossal to produce electricity by

means of small generators moved by methane from biogigesters. Their work was

mainly based upon a pilot plant with a very small capacity. They lack any

experience upon larger digesters. As this techonology did not succed in the

country, they lost interest in digestors. We have been in touch with another

people from this group: Oscar Monroy. He has given us some hints about

designing. Main limitation for us remains in the lack of money to carry out

semi-industrial experiments that may  be useful in practical terms.

>b) why don't you use anaerobic digesto in systems for your manure/garbage ?

>Such a system could almost totally supply the market with free energy.

At the moment energy in this country is produced by water and oil.

Everything is being set up to be carried out this way. The use of

alternative source of energy, as the one you suggest could be a solution in

the near future, but we need to probe it will function in practice. Again

financial support becames the main limitation.

>c) your leftovers are extremely rich on N,P,K, thus your liquid effluent

>from digesters would be ideal for Spirulina maxima growth, which could

>serve as fish feed . Remember, it was Mexico which introduced us to this

>magnificent nutritious alga.

Could be a good idea, though we have to bear in mind that good theoretical

solutions does not necesarilly fit with reality. Fresh water fish

consumption in this area is quite low, whereas spirulina as human food is

not known for the population.

>d) a lot of your compost waste is of lignocellulosic nature. How about

>mushroom cultivation ?

Main limitation is freshness of the material which tend to be fermented.

Then you should have to dried it by any known means. In contrast, there is

enough straw in the country to be used as the bed for mushroom

cultivation.Is cheaper and handly.

>I had been various times in Mexico City and worked with CONACYT and the

>Departemento de Ecologia in Xalapa for 6 months back in 1994 and thus know

>that you have in Mexico many experts on anaerobic digestion combined with

>Spirulina growth. The alga Spirulina is an excellent P,K scavenger.

regards of tito, monchis, gorgy, pepe, richy and simmy>

Dr. Ramon Soriano Robles

Profesor-Investigador

Universida Autonoma Metropolitana Iztapalapa

Area de Investigacion en Sistemas de Produccion Animal

Av. Michoacan y La Purisima S/N

Colonia Vicentina, Ciudad de Mexico. 09340

Tel: 5 804 6491     Fax: 5 804 4930

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

Date:         Sat, 17 Jun 2000 15:51:48 +0200

From:         "Jacky Foo, USP-Samoa" <foo_j@SAMOA.USP.AC.FJ>

Subject:      manure in Nopal cultivation
Losada et al wrote:

>The nopal vegetable has three periods of production related to

>productivity, which directly affect the prices in the market.

>These are the winter between December and January that

>limits production due to low temperatures and frosts resulting

>in higher prices; the spring with higher production and

>reasonable prices: in the summer with the arrival of the

>rains production is high and low prices.

>

>Production of Nopal leaves has been calculated at 750,

>1750 and 5500 cladiodos (leaves) per hectare corresponding

>to winter, spring and summer respectively.

with the production of nopal leaves in winter so low (7 times less than in

summer), has anyone tried growing them in greenhouses to take advantage of

the higher prices in winter ?

Further since fresh manure is applied directly to the soil, I wonder if it is

feasible to think of doing biogas production first and then the slurry is

used to fertilise the soil. The biogas can then be used for heat generation

in the greenhouse (using plastic covers).

regards

jacky

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

Date:         Thu, 29 Jun 2000 12:03:59 +0200

From:         Bieri <m.bieri_ing@SWISSONLINE.CH>

Subject:      Re: nopal crops - Ca,  Mg and K equilibrium
christie onyia wrote:

> I am interested in knowing what the expected equilibrium between Ca, Mg and

> K should be in a soil that supports the growth of legumes for example.

Dear Christie, 

I tried to find out from literature if there are some simple

basic rules about that problem. But I am sorry the things are so complex

that in fact you have to consider all the different aspects individually for

your soils. As almost everywhere in biology we deal with ranges and not with

exactly defined limits. Therefore in a certain climate, with a certain crop

and soil you can have clear visual effects, whereas in another situation you

find nothing.

The only recommondation I can give you is to get in contact with specialists

in plant nutrition of the Universities or agriculrural research stations in

your country.

Regards   Markus Bieri

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

Date:         Fri, 30 Jun 2000 07:21:23 +0200

Subject:      closing remarks

From: doelle <doelle@ozemail.com.au>
Dear participants,

As it always happens, it is time to close our official discussion. I would

like to thank the authors for an excellent paper on a subject of

great importance for Mexico City. Having visited Mexico on various occasions

myself and having even taught in Mexico on environmental issues,  I have seen

the huge markets and the leftovers after the markets. I found the paper very

fascinating and encouraging to see the enthusiasm and the will to help

solving an almost insurmantable task.

As I said in my discussion contribution I would like to see eventually  a

link being made with anaerobic digestoin and methane production, despite the

fact that Mexico has a fair amount of oil. However, there are many areas in

Mexico, where we have significant poor populations, who would love to have

electricity or cooking facilities with biogas. Even in Mexico City it could

be used for feeding into the grid.

On the other hand I have also been able to see areas close to Mexico City,

where compost and manure helped converting non-arable soil into beautiful

arable soil with citrus trees and many other crops. I have always been

impressed with self-initiatives, which are not rare in this beautiful country.

I sincerely hope that Prof.Losada and his group will be able to expand their

work in future. Please accept my wholehearted congratulations. I also like to

thank all participants for their individual contributions and hope that they

learned from this presentatoin as much as I did. There are not many cities

with a population of 22 million + and with markets like  the one described in

this paper and the pollution problems.

I wish the authors all the best for their huge program and thank them most

sincerely for letting us have a little taste of the huge problem.

Horst Doelle

-----

Horst W.Doelle, D.Sc., D.Sc. [h.c.]

Chairman, IOBB

Director, MIRCEN-Biotechnology

FAX: +617-38783230

Email: doelle@ozemail.com.au

