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Vegetable Improvement Gardening Workshop
 
Schedule, Thailand and AVRDC
 

22-26 April 1985 

Monday, April 22, Thailand
 

0810 Leave for KU/AVRDC pilot project in Bangpae 
1000 Arrive at Wangyen village, visit four representative 

farms where the AVRDC gardens have been introduced 
1200 Lunch 
1315 Leave for Don Prom village, visit three representative 

farms 
1500 Leave the village for Bangkok 
1730 Return to hotel 

Tuesday, April 23, Thailand
 

0800 Breakfast meeting, Poly Rai Rm. (hotel basement), to
 
discuss previous day's visit to pilot project
 

0930 Leave hotel for a field trip to the Rangsit Central
 
Wholesale Vegetable Market
 

1200 Lunch
 
1400 Return to hotel
 
1400 Free afternoon and evening
 

Wednesday, April 24, Thailand
 

Morning Free
 
1210 Leave for Bangkok International Airport
 

Thursday, April 25, AVRDC
 

0800 Welcome Add--ess by AVRDC Director-General Dr. G. W.
 
Selieck AVRDC slide show
 

0830 Briefing .............................. Dr. J. Gershon
 
0845-1015 The AVRDC Garden Program: What does it offer to LDCs?
 

Technology development and transfers..Dr. J. Gershon
 
Composting garden ..................... Dr. C. Steara
 
New crop development .................. Dr. S. Lin
 
Biological control of insect pests ....Dr. N.S. Talekar
 

1015-1045 Coffee Break
 
1045-1200 Field visit to the AVRDC gardens and to the
 

AVRDC nutritional biochemistry lab ....Drs. J. Gershon,
 

and S. Tsou
 
1200-1330 Lunch
 

http:transfers..Dr
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1330-1500 Strategies for initiating collaborative
 
garden programs in Indonesia .......... Drs. Guhardja,
 

Karyadi and
 
Subijanto
 

1500-1530 Coffee Break
 
1530-1700 Strategies for initiating collaborative
 

garden programs in the Philippines ....	Ms. Tiamzon,
 
Drs. Arizala,
 
Gonsalves,
 
Solon, Valmayor,
 
and Villareal.
 

Friday, April 26, AVRDC
 

0800 Group photo
 
0830-1000 Strategies for initiating collaborati-,e 

efforts for extending present AVRDC/Thailand 
garden activities ..................... Drs. Boonma and 

Kachonpadunki t t i 
1000-1030 Coffee Break
 
1030-1200 Preparation by participants' for afternoon 

session 
1200-1330 Lunch 
1330-1445 Discussion and recommendations: agriculture. 

Moderator: Dr. Subijanto
 
1445-1515 Coffee Break
 
1515-1630 Discussion and recommendations: nutrition.
 

Moderator: Dr. F. Solon
 
1630-1645 Closing remarks
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Foreword 

Malnutrition, especially among the undeveloped and 
developing countries, is becoming difficult to alleviate despite 
significant research breakthroughs made in food production. 
One way to raise the quality of life of the people in these 
nations is to increase nutritional status and income of the 
people through research, development, training and extension 
of school, home, and market garden technologies. One major 
factor to consider is that nutritional status of a nation is 
inherently determined by the availability of food and food 
consumption. LIrless adequate food distribution, appropriate 
food habits an(I practices, and health protection are promoted, 
the r-ealizatior of iaving a healthy populaLion diminishes. 

This ),ublic,tion, Gard en ing Nutritious Vegetables, is thq 
proceedirgs ,of Interna tiona I e b-iprovenentthe -eg --
Gardeni Worlksholp theld in Banlkok, Thailand and Shanhua, 
Taiwan on 22-26 April 1985. The proceedings contain country 
reports and detailed stratcgies for iriitiating garden programs in 
Indonesia, Thailand, ind the Philippines. It also pro)vides a 
compr ,leri ive review of the ga rdcn prog)rams at tie Asian 
Vegetable Research and DevelupmeTit Center. 

These p roceedings aiso ildicate the recommendations made 
by the scienltists arid nuttrition experts who attended the work
shop. TIhere were two caitegories of recorinierndat ions made, one 
for agricultire idll( thle other for- nutrition. There was a 
unanimous agreuinonr that Iromec ga-rdening is a very important 
component f,r rati,:ral growth. There wa, a strong indication 
that the nationmal goverrmini it, especially among the undeveloped 
and developino coUntries, should establish anid implement pro
grarns on home garden iig t-, combat mal t-rtrition. 

We would like to acknowledge the financial suppr-t of the 
Agency for International Development, Washington D. C. for 
sponsoring the workshop. We would also like to express our 
appreciation to Cheng Le,-sun for his original cover design of 
this publication. 

Januar, 1988 GEORGE A. MARLOWE, JR. 
Director General 
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The AVRDC Garden Program 1983 to 1984 
Jack Gershon 	 Yen-ching Chen Jen-fong Kou 
Nutrition CosImtllaiin 	 Principal Rcsearch A\ istant Rscarlch Aid 

AVRIDC. Shifnhua. l'aiua)1n. "l.iv.ffl 

Summary 

The goal- of the AVRI)C garden program is to do its part in 
raising the product iv ty and qua I i tv of life of the people in 
developing countries. One wan,, to achieve the goal. is to 
increase nut r i L io I t-t id income of the people through 
research, developmeint:, tr,-in iiand :-:t-ens:ion of school , home, 
and market garden technol,)gie,. For the past three years, AVRIC 
has heen worki.ng towarid Lhe goal thirough it,'; nutrition-related 
gardut acut ic 1 CS 

A ime'eari ) ject dee l oped a1 10 x 18 1n s;chool garden 
which cllan plo',iL I. chi ldien with '-, cup Of vege tnhI ,; per clay 

lg 	 wui m, ii I i cit " e:li tli at a 4 x 4 plot eicli of1irdone
sian, ThoailanId, ., N'lll ifl f 0' gardens can supply a family of 
five (two ,iduit" iind three tel ii drell) witht significant percent
ages of the rec.ommended die:: yv ailIow-ince of piroteini, calcium, 
iron, and Vitam in> :\ u"lld C. 

A -esearI-chI oI lhlurl.'ket grldesll. :dowed thus t a1 1(1 x ?0 m plot 
for simni 1 farm tam i I le ;Hi inCease fami lv income bv approxi
mateiy on:I fav i Iv I:hor 

Other re:earch a-t iviiti Included a mandate crops garden 
for the commerciai farmer, a drlan! g,rden, an urban garden, 
and a compost garden. 

The garden prog raim is now more sol idly phased into the 
training activities at AVRD)C, and international collaboration 
has carried garden activities to Thailand. 

Introduct ion 

The goal of the AVRDC garden program is to do its part in 
raising the productivity and quality of life of the people in 
developing countries. One way to achieve the goal is to
 
increase the people's nutritional status and income through 
research, development, training, and extension of school, home, 
and market garden technologies. For the past three years, AVRDC 
has been working toward this goal through its nutrition-related 
garden activities. 

http:worki.ng
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In the first year of the program, we concentrated on 
finding out which crops will give maximum yield and sigpificant 
output of selected nutrients. The results were good but often 
the yields were greater than a family could utilize on a daily 
basis. The outcome could be that greater inputs would he needed
 
to achieve the unnecessarily large outputs.
 

In the y:econd year, we slightly reduced the yields to match 
a famil vy's daiIlv consumption pattern more reasonably. We also 
fine-tuned s oIe oAI the garden tec(hnol ogies, such as using 
screens instead of insecticides to manage pests, growing small 
but various monocrop!s to make the gardens less attracive to 
pests that seek out a large monocrop environment, and increasing
 
the number of crops grown (hi r imp ar season to ensure a ready 

daily suppiy o individuaIs. 

in this, the third, ver we continued the gardens' techno
logy development, incorporated it into the AVRDC training 
program, and transferred the techo I ogy to Thailand. In Thai
land, we conducted ii;--c'oultrv garoe n research at AVRDC's Thai
land Outreach Program (AVIo/T(OP), and initiated a socioeconomic 
study of gardens, as a pirt: of the tarn.hug system () a group o1 

sma]l f.Farm famili,,q in aiv ilage I100 km frow Bangkok. 

Each vear w , have added a few more proiw iupg crops to the 
garden activi ties. In tlte first ,'e:r we grew 12 crops; the 
second var, 5?; andi in th.is third ,P'ear we have slightly in
creased the number to 57 crops ('Jable' 1). Different crops were 
grown in the three types of gardens, their se]ection reflecting 
the seasnnal pat tern of the AVRI)C environment (Fig. 1). 

Table 1. The 57 crops grown In the AVIl)(C g.artx , 1983-84. 

Common Name Scientific Name 

Anaranth Ama ranthus nan gostallus 
Basil 0c ilmum basi lIcutu 
Bitte! goui,, (Balsam pear) Momordica Charantia 
Bottle gourd Lagenaria sicerarla 
Broccoli Brassica oleracea -ar. italica 
Cabbage Brassica oleracea var capitata 
Carrot Daucus carota var. sativa 
Cassava Mani:h a esculenta 
Cauliflower Brassica oleracea var. botrytis 
Celery Apium graveoleLs 
Cherry radish apnus sativus 
Chinese cabbage Brassica campestris ssp. pekinensis 
Chinese leek Allium odorum 
Ching-chiang pal-tsai BrasSica campestris var. ciinensis 

(Sp~oon cabbage) 
Coriander Coriandrum sativuim 
Corn Zea mijaoys 
Cowpea Vigna unguicutata subsp, unguiculata 
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Table i. Continued. 

Common Name Scientific Name 

Cucumber 
 Cucumis sativus
 
Eggplant 
 Solanum melongena
 
Garland chrysanthemum Chrysanthemum coronarium
 

(Crowndaisy)
 
Garlic 
 Alllurm sativuin
 
Ginger 
 Zingiber officinale
 
Hot pepper (Bird chillies, Capsicuin frutesccns
 

Cherry capsicum)
 
Hyacinth bean 
 Dol icho,; lablab
 
Tpil.-ipil 
 Leucaena leucocephala
 
KaIe Brajca oleracea var. acephala
 
KLng Long [pomoeaaquatlca
 

(Water convolvulus)
 
Kohlrabi 
 Brassica oleracea var. gongylodes
 
Leaf beet 
 Beta vulgaris
 
Lemon grass (Citronella Cymbopogon citratus
 

grass, Geronium grass 
Lettuce 
 Lactuca sativa
 
Malunggay 
 Moringa oleifera
 
Mango Mangifera indica
 
Mungbean Vigna radiata
 
Mus Lard Brassica juncea 
Okra Hibiscus esculentus 
Pai-tsai Brassica campestris chinensis 
Papaya Carica papaya 
Fcanut Arachis hypogaea 
Pumpkin Cucurbita moschata 
Radish Raphanus sativus 
Rape green Brassica napus
 
Shallot 
 Allium ascalonicum
 
Snake gourd Trichosanthes cucumerina 
Snap bean Phaseolus vulgaris 
Snow pea Pisum sativum 
Spinach Spinacia oleracea
 
Sponge gourd Luffa cylindrica 
Sweet corn Zea nays L.
 
Sweet pepper Capsicum annuum 
Sweet potato tips (leaves) Ipomoa batatas
 
Taro 
 Colocasia esculenta
 
Tomato Lycopersicon esculentum
 
Vegetable soybean Glycine max.
 
Welsh onion 
 Allium fistulosum
 
WingFd bean 
 Poophocarpus tetragonolobus
 
Yard-long bean 
 igna unguiculata var. sesquipedalis
 

(asparagus bean, pea bean)
 

School Garden 

Schoolchildren need energy food and body-building protein
 
foods to meet the demands of 
their groding bodies. In addition,
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Jun Aug.
 
(hot-wet)
 

Mor- May Sepp Nov 
(cool-wet) (hot-dry) Figure 1. 

Seasonal pattern of AVRDC 
Dec- Feb gardens, Taiwan.(cool -dry) 

they require vitamins and minerals which vegetables can provide. 
A small amount of cooked vegetables added to the rice in the 
lunch boxes that many children bring to school throughout 
Southeast Asia could significantly contribute to a child's daily 
needs for certain vitamins and minerals. 

The objective of this project is to develop a garden that 
can be grown at school to provide !I cup (approximately 113 g 
edible portion) of Putritious vegetables to a minimum of 100 
children, five dlays per week, during a school year. 

Materials and Methods 

Four "seasonal" gardens were planted, from December 1983 to 
November 1984, in a 10 x 18 m plot consisting of twelve raised 
beds (10 x 1.5 m, 24 cm high). A commercial basal fertilizer 
was applied when the beds were constructed and compost was 
applied thereafter throughout the year. The choice of vege
tables grown was based on seasonal adaptability, cultural 
acceptability, and nutritional value. Low-input agricultural 
procedures were practiced, wi~h minimum use of pesticides. 
Where possible, hand weeding and manual pest control were 
practiced. Screening was also used over the beds to control 
airborne insects during the early stages of crop growth. 

Edible yield was recorded for each vegetable in each 
planting period. The vegetables were also analyzed for thlnir 
content of protein, calcium, iron, and Vitamins A and C. The 
contribution that !I cup of vegetables would make to the daily 
recommended dietary allowance (RDA) of an average 10-year-old 
schoolchild was also calculated.
 

Results 

The yield and nutritional composition of vegetables in the 
four seasonal school gardens are shown in Tables 2 to 5. During
 
the complete year the school garden produced an average of 16.09
 
kg of nutritious, culturally acceptable vegetables per day.
 
Significant amounts of protein, iron, calcium, and Vitamins A
 
and C were contained in the 16.09 kg (Table 6).
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The cup portion can contribute significantly to the daily 
diet of 3 ten-year-old schoolchild, especially in iron and 
Vitamins A and C (Table 7). 

Conclusion 

A 10 x 18 T school garden can provide 142 children with 
cup of vegetables per day. Carien size can be expanded or 
reduced to better reflect a school population size. During long 
school vacations, the gardens can be tuorned into food for the 
community, or their harvest- can be solid and turned into income 
for the school. 

Home Garden 

Vegetables, especially the green leafy types, contain
 
nutrients (e.g., protein, calcium, iron, and Vitamin A) that are 
lac':ing in the diets of many people in Southeast Asia and other 
parts of the world. If small-farm families can be shown how to 
grow home gardens cc;ntaining recognizable and nutritious crops, 
the outputs Crom these gardens can make a significant contri
bution towards a]levi;:ting their nutritional probl ems. The 
objective of this project: was to develop small home gardens that 
contain an invercrop of nutritious vegetables (and a few fruits) 
which are culturally acceptable in Southeast Asia, and that can 
provide a family of five (two adults and three children) with 
reasonable percentages of their Rt)A of calcium, iron, Vitamins A 
and C, plus measurable amounts of protein. The protein yield 
from the gardens wa3 not expected to be high, but the protein 
quality from dark-green leafy vegetables is good and it should 
be recorded. 

Home gardens have been developed at AVRDC for Indonesia, 
the Philippines, and Thailand. A Vitamin A garden has been 
developed to demonstrate the amount of this nutrient (deficient 
in many Southeast Asian diets) that can be produced in a small
 
garden of culturally acceptable plants. An urban home garden
 
was also initiated this year in response to trends toward
 
urbanization in developing countries.
 

Materials and Methods
 

In the Indonesia, Thailanco, Philippines and Vitamin A 
gardens, a culturally accept'ib',e intercrop of vegetables and a 
few fruits was planted in 4 x 4.5 m plots consisting of three 
raised beds (4 x 1.5 m, 25 cm high) per plot. Herbs and spices 
(e.g., coriander, lemon grass, garlic, shallot, hot pepper, 
ginger) were planted around the edges of garden beds. As with 
the school garden, each type of home garden was planted four 
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times during the year in response to the slight seasonal changes 

in the AVRDC environment:. 

A smaller electfion of cror was planted in the urban home 
garden. The crops were pj anted in eight wooden boxes, I 5 cm x 

35 cm x 5 cm. The area of each box was 0.16 m or a total of 
3.2 m2 . Boxesa were .sta,:ked in ,tep-wise fashion on metal 

frame to rece ivxe equal and maximum sunlight. Crops were re

planted after each harvesat, with each box p1antEd five to eight 

times during the yea:-. Compost was used as the main source of 
fertilizer, with s-il 1 amounts of chemical fertilizer added to 
make up the nutr ient losses in the small amounts of soil used in 
the bo::es. 

Il,-- i iti a)r irtIt uala I m:nige,,nen v;ia tpracticH in a1 
gardens, quc a ; ts It til Ii insect reioval, rice-straw/in 


Wll, and Fl.fC (,(reening over beds or boxes ,uring the early 
growth SLn < I Ite crops f1ronm1 in-ec damage. 

l)uring the u-esi- & ,rowino p..riod , dat; were ::<.flected on 
I S;mple;the yield I 1 eo , 1) in emT g,ardo, M- each crop 

were n;iy:ed or c m it of the I ire ,;elerted nutrients 
protein, railciim, iron, ard Vitamins A and (. The RIA for a 
iamilv of ive i )htained from literature ('lab]i ) ; and from 
these datai, the porcnta go ,"I the RDA available for N fam:ily of 
five was tet erwiincd ac and eachi ro ari-op Jor garden. 

Results 

Fhe yield and nu tnitional composition of the crops grown in 
representrtive seasonal gardens are shown for the Indonesia 
(Tables 9 to 1U), ThaiJ lnd (Tables 13 to I(), Philippines 
(Tables 17 t: 2) , and the Vitamin A gardens (Ta I s 21 to 24) . 
Ile foot -seaon mtean contribution of each type of garden is 

summarized in Iab!le 25. The oliput Qf all of thle g:,1dens in all 
seasons was good th in v'-r. l)a PV harvest; were kept between 
0.8 ind 1.0) 1' ptei d:i',' ruil ting in more uniform nutri tional 
outputs during l Norml v yields the andthe ,'ct, . yI low during hot 
wet season, ware rai-al ,,i by increasifnk the variety of crops grown 
during the period. 

he vield and nutrici-Ione l outpuat of the crops' grown through
out the vOr ini thle i-:au h1oim~e ganrden are summarized in 'Fable 
26. Tle garden preduced an average of 0.24 kg per day of 
nutritiris vegetables, withi something to harvest 326 times 
during the year. The nutritional contribution to the RDA of a 
family of five was not particularly high in any nutrient, except 
in Vitamin (. 

Conclusion 

Tha yields and nutritional outputs reflect the value of a 
small 4 x 4 m garden to a family of five in a developing coun
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try. These gardens have consistently produced an impressive 
amount of selected nutrients recessary for human beings. If 
these nutrients are normally I acking in the d iets of some 
people, then gardens of this type can lielp al leviate cerLain 
nutritional problems that often result in poor health and low 
individual productivity. 

The vield and nutritional output of the urban home garden 
was comparatively low. However, there can be 326 harvests 

2during a year from the 3.21 m area. Therefore, crop choice was 
good, but in tie future we might have to make the area larger by 
increas ing the number or- the size of the boxes in which the 
crops are grown. 

N'arket (aiden 

The objective of the market garden is to increase the 
income of smalI -farm families in developing countries (house
holds earning between US $500 and $1, 0(0 per year) by approxi
mately, 30%, by developing smnial income-generating market gar
dens. These gardens ae designed to grow vegetable crops that 
are in demand at local narkets and t:iat can be sold by family 
members who have no other opportunity for empl.oymenft. 

Materials and M ctho. 

Surevs were Firs.t conducted at local markets to find out 
which vegetables in'the coming months would he low in supply and 
higl in demand, and could, therefore, comia nd a good price. The 
most promising of these vegetables were grown in a !0 x 20 m 
plot consisting of 13 raised beds (I( x 1.5 m, 5 cm high). 
Standard commercial cultural practices were fol lowed, with 
commercial fertilizers and pesticides being used as needed. 
Seeds were purchased from ccmmercial com:anies. At harvest time 
the vegetables were sold wholesale at local markets. The yield 
of each vegetable in each seasona- garden, the corresponding 
wholesale market price, and the gross monetary returns per kilo 
were recorded for the year (Tables 27 to 30). 

Resuilts
 

A summary of all four seasonal gardens (Table 31) shows 
that the garden produced 2,012 kg of market-quality vegetables. 
These sold at the wholesale market for N'T$ 16,818 (JS$ 425). 
Deducting cash costs (seeds, fertilizer, and pesticide) of NT$ 
1,618 (US$ 41), the market garden made a net profit of NT$ 
15,200 (US$ 385). Labor cost,: were not included under the 
assumption that unemployed household members will do the labor.
 

Conclusion
 

The market garden demonstrated that it could increase the
 
annual net income of a small-farm family by more than 30%. This
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percentage could be increased by selling the produce directly to 
the consumer, inst-2ad of to wholesalers as in the case of the 
AVRDC demonstration market garden. 

This type of garden is of value in developing countries 
where the availahility of vegetables at local markets is low, 
where there is a rural labor pool without jobs, where there 
exist certain malnutrition problems, and where governments are 
attempting to plan and implement income-generating projects in 
rural areas. 

Training at AVRI)C 

This year the garden program was more solidly phased into 
the training activities at AV.DC in the five-month vegetable 
crop-production course , in a spec iaI two-week course in garden
ing, an(l in short-term special purpose training. 

The Ikage between agr iculture and hman nutrition was 
taught to traifning s'tlare in the five.-month course. One of 

the schol]ars; Sri -pecia'ized in and gardensfrom ,an.a home seed 
for " i l project, .lo is no.,w back in frI Lanka introducing 
the garden approa clh to . xi n g mrt-ition,11 pra ,: ems. 

In the two-week course, sponsored by th(:: Cerman Agency for 
Technical Ifoope ro t ion (CTZ) , 11, participants f rom Asian and 
African d?ve loping countries and their West (;eraan counterparts 
were give fi rsthand experience in nutri t on--rel ated garden 
design, impl I men ta tion, harvesting, and fooid preparation. 
In-country fo 1 low-up activi ties are being, p,,anned for 1985 in 
collaboration witrh At7I)C ' new outreach program in Indonesia. 

A Thai graduate student was brought to AVRI)(: for special 
purpose training in the AVRDC gardening technologies. She is 
now in Thailand introducing AVRl)C-type gardens to small-farm 
families in an AVRI)C/Kasetsart University project. 

New Gardens 

A garden of mandate crops was added this year to take 
advantage of some of the least utilized planting materials of 
the AVRDC mandate crops. The target population for AVRDC's 
crops is mainly the commercial farmer, who might require the 
most utilized varieties of tihe mandate crops, such as uniform
maturing tomatoes, large-headed Chinese cabbage, sweet potato 
and mungbean for starch productlon, and soybean for processing. 
However, for gardens and home consumption, there are different 
recuirerients, such as indeterminate varieties of tomato, small
headed open-pollinated Chinese cabbage, vegetable soybean, sweet
 
potato for nutritious leaf production, and mungbean for sprouts
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in tioe hot, wet season. The Mandate Crops Carden will be used
 
for demonstration and for screening purposes.
 

Work was also star ted this year on a dryland garden,
 
sobjecting all 52 garden crops to ,ater-stress to find any that 
are tolerant to semi-arid condition,, such as those found on the
 
island of Madura, in Indonesia. This garden has not been 
successful. Few crops have produced reasonable yields or have 
even survived.
 

This year Dr. Cthris S t-earn AVRDIl)C microbiologist, Initiated 
a composting garden in the gardening research plots. This 
garden has a number of attractions, one of them that of being a 
potentially better dryIand garden than t-he one we have, The 
unique design of the compost ng garden allows for a minimum use 
of water, perhaps as; little as 50Z of what is normally required. 
If this proves to hu the case the composting garden will take 
the place (4 p-esen- dryllnd garden activities and be further 
researched. 

Internatio . ('ollabho.atioI 

Supported by funds from the As ia Bureau, USATI), the AVRI)C 
gardening technologies were H iosferred to Thailand. Gardens 
were planted at AVRDC/TP for in-country research. The gardens 
were also used by agriculturaI economists at Kasetsart Univer
sity to test an evaIuation methodology Farming/Family Living 
Systems, or F/"11) prin to using it in on AVRI)C/Kase tsar t 
Universitv pilot prjuct. 

The pilot project at Hagpae, 100 km southwest of Bangkok,
 
will assess the value of garden:n in small-farm family farming 
systems. During I984 the F/FIS methodology was tested at 
AVRDC/TOP, modified for Thailand cond itions, and baseline data 
taken on 2R smail-farm fami]ies. A student from the Horticul
tural Department of Kasetsart Unijvers ity was then brought to 
AVRI)C for a short-term overview of the AVRI)C gardens. The 
student is now hack in Thailand working at the pilot project, 
introducing AVRDC-type gardens to cooperating families. This is 
all part of a socioeconomic study to assess the value of the 
gardens to the well-being of farm familles. A report on the 
first six months of activities 1,4 in the AVRDC library and at 
AID-Washington. The pilot project will continue until December 
1985. The gardens earlier established by the project at
 
AVRDC/TOP are now being used in the AVRDC/TOP training program.
 

Conclusion /Comments 

The garden activities have been ongoing at AVRDC for three 
years. Their efficacy has been established and in-country 
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feasibility research has been initiated in Thailand. The garden 

program is also now a part of the training activities at AVRI)C. 

In addition, the gardens serve as demonstration plots to promote 

vegetables to the thousanids of visitors who come to AVRD)C each 

year. 

Pending approval by the Board of )irectors, Nutrition, 

Environmentrand Management, of which the garden program is a 

part, will he changed to Production Systems. Perhaps the garden 

activities ,should then he altered to reflect the new objectives 

of this new group. 

. tditl, e:xpansion of AVRIIIY outreach activities to Indo

nesia, Malay;ia, and latin America, tlere should he some thought 

given toward incrpo iting nutrition-related gardening outreach 

into the plans ot thios; nations ttiai have nutrition as a 

priority in the I live-y'ar nitioii: dlevelopment plans. If the 

Board of D)irectors ag-ees; with tL ;pproaelh, then AVRD( should 

begin to look 101' outSid, fuiading ,Orc: LO support the activi

ties. Based "i, our Thai land e.:pri once, it is suggested that 

funding be sought for projects tht run tor a minimum of three 

to five years. 



Table 2. Yield and nutrient contribution of school garden I, December 1983 to 
February 1984, AVRDC.
 

Times Edible Edible Nutrient Yield/Day

Crop Harvested YielO Yield/Day Protein 
 Iron Calcium Vitamin A Vitamin C
 

(kg) (kg) (g) (rg) (mg) (pg,RE) (mg)
 

Garland chrysanthemum 22 125.90 1.94 
 29.10 52.40 1474.40 8497.20 327.90
 
Spinach 9 101.70 
 1.57 40.80 47. 10 1428.70 8525.10 648.40
 
Garlic 
 2 .29 .004 .10 .10 4.50 4.60 
 1.30
 
Cauliflower 3 
 26.38 .41 10.70 4.50 155.80 25.00 207.90 aPai--tsai 15 125.40 1,93 34.70 
 92.10 2856.40 34315.40 1428.20 C 
Ching chiag 6 148.20 2.28 57.00 77 .50 4742.40 9074.40 1954.00 n 
Rape green 11 100.40 1.55 32.60 
 89.90 2232.00 6401.50 742.50
 
Mustard 6 189.90 2.92 70.10 58.40 
 5197.60 9198.00 332d.30 z
 
Kale 8 51.40 .79 19.00 26.10 1840.70 1975.00 908.50 2.
 
Radish 
 2 41.80 .64 6.40 2.60 172.80 - 268.80 0
Coriander 
 5 4.44 .07 1.30 1.20 95 10 124.80 37.40 (A
Shallot 25 144.i3 2 22 46.60 4!.40 
 2308.20 2841.60 290.80 
 <

Eggplant 13 33.33 .51 
 7.14 3.57 30.60 42.30 60.18
 
Mustard 
 10 199.30 3.07 73.70 61.40, 5464.60 9670.50 3499.80
 
Sweet pepper 5 7.10 .11 1.43 .99 
 13.20 320.76 113.30
 
Lettuce 
 12 55.00 .85 
 14.45 57.80 782.00 3799.50 204.00
 
Weish onion 
 9 42.40 
 .65 9.56 8.26 560.37 2101.45 250.90
 
Celery 8 68.90 1.06 
 5.72 12.83 816.62 140.98 179.88
 

Total 
 171 1466.47 22.574 460.40 641.65 30176.59 66178.09 14452.56
 

http:14452.56
http:66178.09
http:30176.59
http:34315.40


Table 3. Yield and nutrient contribution of school garden II, Marrh to May 1984, AVRDC. 

Crop 
T-mes 

Ha rvestecd 
Edible 
Yield 

dible 
Yid/D av(~~~ 

. ... 
Protein( 

Nutrient Yield/Dav 
Iron Calcium Vitamin AL;g", P,E,:"
(ag)(mz) gR) 

Vitamin C 
(rag) 

Ching chiang 
Shallot 
Pai-tsai 
Celery 
Garland chrysanthemum 
Rape green 
Lettuce 
Mustard 
Kale 
Spinach 
Garlic 
Amaranth 

10 
14 
15 
5 
5 
4 
19 
7 
2 
4 

45 
Ii 

110.5C, 
55.00 
20!., 
89.20 
57.50 
,2.00 

112.7 C 
64.40 
2.80 

38.90 

45.90 
68.80 

1.6,7 

3. 
1 35 

.87 
.58. 

1.71 
.98 
04 

.59 

.70 
1.04 

.75 
17.i3 
5 0 
7,.2)9 

13.05 
12.1O 
29.07 
2"352 

.96 
15.34 

16.80 
31. 20 

56.78 
16.6(" 

146.40 
It. 3 
23.49 
33.64 
i16 28 
19.( 
1.32 

17.70 

1.00 
48.88 

3'73.6f 
863.20 
4514.00 
1040.04 

661 20 
83520 
1573.20 
174440 
93.20 

536 .90 

784.00 
3026.40 

6646 60 
1062.40 
5429.00 
179.55 

3810.60 
2395.40 
7643.70 
3087.00 
100.00 

3203.70 

798.00 
2839.20 

1431.19 
108.73 
2257.00 
229.10 
147.03 
277.82 
410.40 
1117.20 
46.00 
243.67 

227.50 
551.20 

< 

n 
0 

Kang kong 
Vegetable soybean
Broccoli 

17 
4 
8 

163.00 
13.30 
22.70 

2.47 
.20 
.34 

74. 10 
29.34 
10. 20 

148.20 
10.24 
2.72 

2865.20 
31.24 
119.00 

8076.90 
76.60 

792.20 

1185.60 
32.64 
168.64 

Yard-long bean 
Okra 
Corn 

1 
2 
2 

1.00 
.65 

19.30 

.02 

.01 

.29 

.56 

.18 
12.18 

.36 

.i0 
2.61 

10. 20 
9.00 
14. 50 

6.66 
2.33 
-

5.60 
1.80 

23.20 

Total 17I I05.05 16,74 390.05 675.26 22194.48 46149.84 8464.32 



Table 4. Yield and nutrient contribution of school garden III, June to August 1984, ARDC. 

Crop 
Times 

Harvested 
Edible 
Yield 

(kg) ' 

'Ible 
Yie1d,'Day Protein 

() 
iron 
(rag) 

Nutrient Yleld/Dav 
Calcium Vitamin A 

(mg) (L g,RE) 
Vitamin C 

(mg) 

Kang kong 
Amaranth 
Shallot 
Okra 
Lettuce 
Pai-tsai 
Cucumber 
Kale 
Ching chiang 
Rape green 
Mustard 
Cauliflower 

Carrot 
Broccoli 
Chinese cabbage 
Yard-icng bean 

28 
22 
5 

40 
2 

32 
11 

1 
16 
19 
26 
4 

4 
2 
1 
4 

30,.20 
14.71 
1.30 

65 
8.5r 

84.66 
40.10 

.80 
58.36 
65.20 
72.05 
15.30 

23.80 
9.10 
10.20 
21.50 

4.66 
2.18 
.25 
--..2 

.13 
1.28 
.61 

.01 
.88 

.99 
1.00 
.3 

.36 

.1 
.16 
.33 

130.8C 
65.10 
5.2 
3. 
2.21 

23.Oi. 
2.14 

. 

2 
2 
26°10 
5.98 
3.60 
A.20 
2.72 
9.24 

27..8c 
!02.4K 

C)., 
2.22 
84 

(K 44 
1.83 

.33 

57 
21.i0 
2.53 

7.56 
1.12 
4.16 

.9!. 

5405.60 
6343.80 
260.00 
198.00 
119.60 
1894.40 

85.4,) 
23.30 

1830.40 
1425.60 
1940.20 
87.40 

129.60 
A9.00 
163.20 

168.30 

15238.20 
5951.40 
320.00 
51.26 

531.10 
2278.40 

15.25 

25.00 
3502.40 
4088.70 

3433.50 
15.41 

5857.20 
326.20 
614.67 

109.89 

2236.80 
1155.40 

32.75 
39.60 
31.20 

947.20 
42.09 

11.50 
754.16 
474.21 

1242.60 
116.61 

37.08 
69.44 
84.80 

92.40 

z 

Ac 

< 

( 

Total 215 891.42 13.52 337.03 592.15 20123.80 42408.58 7367.84 



Table 5. Yield and nutrient contribution of school garder IV, September to Wovember 198". AVRDC. 

Crop 

Times 

3a ;ested 

EdibIe 

Yield 

Ediblee 

"i1 c_!'j ' T 

Nurrent 
I 

dia_: 

Vitamin C 
(. (2 (rg) 

Kang kong 
Okra 
Mustard 
Yard-long bean 
Ching chiang 

S 
16 
16 
18 

1.0 07 
6.13 
96.60 
9. 

82.50 

2.1 

1.49 

127 

98 

3. 
3.9'39.2 

31., . , 

8 
2 

26i 

0 

o, 

C) 

>35460 

1094.40 
16.20 

1598.60 

1088.39 
> 

Broccoli 
Pai-tsai 

21 
31 

28.02 
125.50 

.43 
1.93 

12. 9. 
34. 7 

500 
25.-

1.90 
3&35.40 

213.28 
1428.20 

o 
, 

Cucumber 

Rape green 

Shallot 

Garlic 
Kale 
Amaranth 

Hyacinth bean 
Vegetable soybean 
Chinese cabbage 
Garland chrysanthemum 
Spinach 

6 
23 

2 

2 
9 

12 
4 
4 
6 

3 
1 

1.0 
101.S0 

2.60 

.90 
38.10 
41.60 

1.08 
12.80 
25.80 

12.30 
1.90 

.19 
1.57 

.0 

.0, 

.59 

.64 

.02 

.20 

.0 

.19 

.03 

76 
3 .97 

4 

24 
14>!: 
19 .2 
42. 10 
29.34 
6 80 
2.85 
.78 

. 

9 106 

.20 
19.47 
3 0.08 
25.90 
10.2 -

10.40 

5.13 
.90 

6. 
-2( 

I .60 
11.20 

1374.70 
1862.40 

46!,.40 
31 

40S.00 

44..Z0 
27.30 

4756 84 .0 

51.20 

11.40 
1475.00 
17-20 

-
76.60 

1536.68 

832.20 
162.90 

13.11752.03 

5.24 
3.25 

678.50 
339.20 
75.60 
32.64 

212.00 

32.11 
12.39 

Total 199 746.79 11.51 339.13 504.03 17750.54 34090.62 7734.34 
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Table 6. 	 Contribiution in selected nut:o:-trs the AVRDC school garden, 
l)ecember 198'1 through N1vI08,o- l'*64. 

Edibe Nt, fent Y:eld/Day 
Y I I(1 i I, I I c I itimiln1 Vitamin C1, , .I Calc Vw A 

(kg',) Itg) (ag ) (rilg) ( tug;,E (rag) 

Garden I '0,0.40 /6. ii(1 7 3)9. 661'8. 09 14452.56 
Garden If Io. ().W . 2 2P''.P)4.4B 41, 16(i. 6!4 8464.32 
(;.rden III 1 . 57 337. J 3 ' 152.I '"('I. 80 4240i8.)5' 7367.84 
Garden IV 11.51 13.i 13 564.) I / W.54 34090.62 7734.34 

Ave ri.,ge 16.9 181 .05 (0-1. '17 1803i.h5 47206.78 9504.77 

Table 7. 	 Percentage of a iO-year-old child's RDA contained in cup (113 g) 
of galden w g atahic. 

Protein Iron Calcium Vitamin A Vitamin C 
(g) (ng) (mg) (6g, RE) (mg) 

10-year-l 38.00 7.00 	 20.00RDA for a 	 ' 050.00 575.00 

Contents in cup 3.23 192.17 6.16 333.23 57.00 
Veget a1)1e, 

Contrlbutjoin in '- cup 8.50 29.56 88.00 57.95 285.00
 
to the I'l,A( i a 10
\'_ar-ol 	 ,,
 

IDA zi 1.ec,,mmeinded Cietary Allowanee. 

Source: Food ,nd Agr icu1ture O)rgan zation. 1974. Handbook on Human
 
Nutr:it oaW I .e(I1 i enTt, . FAO , Rome.
 

%,c53-.4the 

day. This tr-,Aisiatci; to 142 ', cup servings.
 

During the ar :;choo! garden produced 16.09 kg vegetables per 

Table 8. Recommended dietary allowance (RDA) for a family of five (two 
.adults and three children, ags I to 12)a 

Protein Iron Calcium Vitamiln A Vitamin C 
(g) (g) (11g) (w~g,RI) (mg) 

Father 	 37 450 7 750 30 

Pregnant mother 38 1101 21 750 50 

Child (ages 1 to 3) 16 450 7 250 20
 

Child (ages 4 to 6) 20 450 7 300 20 

Child (ages 10 to 12) 38 650 7 575 20 

Total 	 11.9 3100 49 2625 140
 

a Source: Food and Agriculture Organization. 1974. Handbook on Human
 
Nutritional Requirements. FAO, Rome.
 

http:47206.78
http:1803i.h5
http:34090.62
http:14452.56


Table 9. Yield and nutrient cortribution of indonesia home garden I, December 1983 to February 1984,
 
AVRDC. 

rowing Edible Edible Times - :trient YieldiDa/ 
Plot Crop Period 

( ys) 
Yield 

L, 
-eld/DayHa:-

vve stZ:ed 
Protein 

(g) 
Iron 
(:2-(,, 

CaIcium Vitamin A 
ug E 

Vitamin C 
( 

I Chinese leek 1.75 .01? 8 . 6.65 
2Pai-tsai .... SS 17. 18Q .13q. ... . . c737.0o... ? . 263 6 --. 198139 .86 

Rape green .E DO.08 1 .16 6 . 33.04 3.83 
3 Kale 84 .iS .068 Ii 1.63 2 00 78.20 

Mustard 43 2. .023 3 .55 7 5 26.22 
4 Mustard 75 S2.8? .141 27 3.38 2 .R .5 160.74 > 

Mustard 55 ..012 2 .28 37.80 13.68 
5 Lettuce 65 2.31 .026 7 .61 2 '' i.160.92 8.64 

Amaranth 16 1.6 .018 3 .54 .8 52.32 11.14 9.54 
Radish 51 94 .010 2 .i0 0 0 4.20 

Shallot 91 3.03 .034 7 .71 .68 35.3F 43.52 4.45 
Garlic 91 I.2? .015 4 .36 .0 i6.90 17.10 4.87 a 

6 Ching Chiang 91 20.31 .223 27 5.57 7.58. 63.6. 887.5 191.11
7 Garland chrysantnemum 78 8.82 .097 12 1.45 2.61 73.72 86 16.39 

Radish 8 2.59 .028 2 .28 .il 7. 11.76 r 

8 
Mustard 
Kan, kong 

59 
7 

2.16 
1.23 

.024 

.0 
4 
2 

.57 

.42 
Q8 

.84 
42. 
16.'' 'S 

60 
78 

27.36 
6.72 

Spinach 71 L.28 0/:7 8 1.22 1.41 42. , 2 21 19.41 

9 Chinese cabbage 15 4.24 047 6 .79 1.22 47 .9 80. 55 24.91 
Rape green 52 5.02 .055 7 1.15 3.19 79.20 227 .15 26.34 
Celery 76 .39 .004 1 .02 .0- 3.08 5.32 .67 

Fence 
Cassava 91 .23 .003 1 .06 .33 4.53 C-36 1.11 
Tomato 91 .16 .002 1 .02 .03 2.71 3.56 1.06 

Total 102.27 1.125 177 23.93 37.89 1707.59 3573.98 790.04 
RDA for a family of five 149.00 49.00 3100.00 2625.00 140.00 
RDA contributed by garden (%) 16.06 77.33 55.08 136.15 564.31 



Table 10. Yield and nutrient contribution of Indonecia hone garden iT, ar-ch tc May 1982, AVRDC. 

Plot Crop 
Crowing 
Period 

(days) 

Edible 
Yield 

(k1K 

Edible Ti=-e 
Yield/Day 

(kg) vested 

_ 

Pat-?rOteIn I: 
eoet_ Yield/Day 
cfI- Vitamin 

c'R E 
A Vitamin 

Mg) 

C 

I 
2 

3 

4 

5 

6 

Chinese leek 
Rape green 
Spinach 

Lettuce 
AmaranthAmaranth 

Kan, kong 

Musard 
Leaf beet 
Kale 
Pai-tsai 
Lettuce 
Ching chiang 
Yard-long bean 
Lettuce 

92 
93 

35 
5P.
59 
92 
15 
33 
77 
56 
39 
36 

84 
51 

2.9 
v 

3..8 

.,7 
2. 
6.90 
.3 

3.53 
2.18 
6.27 
.71 

5.25 

2.35 
.74 

.054 

.038 
. 18 

.015 

.023 

.075 

.U03 

.038 

.024, 

.068 

.029 

.057 

.026 

.030 

8 
5 
2 

1 
3 
10 
1 

5 
2 

7 
4 
8 

5 
4 

. 7 

2 
69 

2.25 
07 

.91 

.58 

1.22 
.9 

1.23 

.73 

.51 

1.
2 

. 

. . 

. 8 
4.50 
.06 

.80 

3t. 

i.9' 

' 
2.0 

9.
72 
3.Q 

80 
.. 
00 

5.3 

6 6 
55.92 

'00.6 
7>68 

'V 56 
' 2

60 

233.8256.92 
15 66397.72 

67.05 
9 

245.25 
9.25 

119.70 
60.00 

121.04 
129.6? 
226.86 

34.10 

t8.9038.20 
7.43 

3,60 
12.19 
36.00 
3.42 

43.32 
27.60 

50.32 
6.96 

48.85 

7.20 

C) 

2. 

7 Ching chiang 
Kang kcng 

8 Spinach 
Celery 
Mustard 

9 Pai-tsai 

Celery 
Cherry radish 

Fence 
Tomato 
Cassava 
Ginger 

64 
56 

14 
64 
59 
19 

5 
74 

92 
92 
92 

5.23 
1.92 

3.82 
3.28 
2.98 

3.70 

3.13 
1.90 

1.? 
5.39 

.14 

.057 

.02, 

.042 

.036 

.032 

.040 

034 
.021 

.013 

.059 

.0-2 

6 

3 

6 
3 
5 

2 

5 
7 

4 
7 
1 

1.43 

.63 

1.09 
.19 
.77 

.72 

.18 

.21 

.12 
1.30 
.03 

1. 

16 

1. 

64 

1. 

.4 
08 

.(7 
6.29 

.03 

56 

36 
3S 12 
27 73 
5 96 

5920 7 
26. 9 
5.67 

2.21 
89 09 

.38 

226.86 

6S.67 
228.06 

'.79 
190.80 

71.20 

4.52 
-

14.43 
125.08 

.18 

48.35 

10.08 

17.35 

6.11 
36.48 

29.60 

5.77 
8.82 

3.04 
22.00 

.08 

< 

Total 
RDA for a family of five 
RDA contributed by garden (%) 

78.59 .855 112 18.70 
149.00 
12.55 

36.37 
4P.00 
72.22 

1150.02 
3100.00 

37.10 

2517.62 
2625.00 

95.91 

479.45 
140.00 
342.46 



Table 11. Yield and nutrient contribution of Indonesia ho-e ?-rden Ii_ June to August 1984, AVRDC. 

Cro ng Edble Edible Times Nutrient Yield/Dav 
Plot Crop Period Y I e"/ar Ha- Protin iron Calci V in A Vitamin C 

(days () (kc vested ) ' (mg) 

I Chinese leek 92 3 ,,_ .0.00 11 1 .2 14.00 
Chinese leeK flower 9? . 009 2 . 2.21 

2 Amaranth 20 .017 3 .5 9.01
 
Kang kong 67 .053 1.59 L 77 25.44 

3 Kang kong 21 1.S .016 3 F0 . 7.68 
Amaranth 	 56 
 1.78 .019 4 .57 ..	 7 10.07
 

4 	 Kale 7 .79 .009 1 .22 0 1-10.35 >
 
Pai-tsai 58 3.26 .035 
 5 .63 2.2 30 25.90
 
Pape green 32 .2 .002 1 .04 . .96
8. 6 


5 Lettuce 1 .72 .008 1 .14 .. 35.76 1.92
 
Rape green 62 4.27 .046 6 .97 . i89.98 22.03 C 

6 Yard-long bean 5 .24 .003 1 .08 0 i.00 .84 
Welsh onion 87 6.17 .067 11 .98 .85. 2 6.1 25.86 

7 Kang kong 27 2.36 .026 4 .78 1.5 3 6 85 .02 12.48 
8 Rape green 32 1.25 .014 4 .29 .S- 2 .82 6.71 

Mustard 17 .54 .006 1 .14 .1 10 8.90 6.84
 
Pai-tsai 55 1.61 .018 3 .32 .86 26 
 32.0 13.32
 

9 Pai-tsai 46 .95 .010 3 48S
.18 .LS - 1780 17.40 
Rape green 71 1.80 .020 4 .42 1.16 28 80 2,60 9.58 

Fence 
Cassava 92 22.53 .245 38 5.39 26.3 369. 9 .40 91.39
 
Shallot 92 .81 .009 ,19. .15 9.36 11.52 1.18
 
Bottle gourd 92 1.79 .09 2 .11 .13 7.07 7.09 1.60
 
Onion 92 1.30 .014 1 .21 .o 12.07 45.26 5.40
 

Total 	 64.52 .702 1i, 15.59 45.29 959.75 1923.17 312.17
 

RDA for a family of five 149.00 909, 3100.00 262 .0 14000
 
RDA contributed by garden (%) 10.46 92,6i 3,. c6 73.26 222.98
 



Table 12. Yield and nutrient contribution of Indonesia home garden V, Sentember to November 1984, 
AVRDC. 

Plot Crop 
Growing 
Period 

Edible Edible 
Yield Yield/Day 

Times 
Har- Protein. 

Nutrient Yield/Day 
iro Calcium Vitamin A Vitamin C 

Chineseleek 
('vs) 

70 
(k z 
?.n 

(kg) vested (z) 
7-2.

(mg) (NgRE) (mg) 

l.2 5 .5 _7220.P 103.92 8.40 

2 

Chinese leek flower 
Kale 
Amaranth 

70 
66 
45 

.66 
1.70 
1.38 

.007 

.019 

.015 

4 
3 
3 

.18 
.16 
.65 

.15 

.3 

.7 

i.,8 
7 

43.5 

14.23 
7.50 

20.95 

2.58 
21.85 
7.95 

3 
Chinese cabbage 
Pai-tsai 

49 
35 

1.87 
1.48 

.021 
016 

3 
3 

.36 

.29 
.5 
.7 

2 
2'.68 

30.68 
28.48 

11..13 
11.84 

4 

5 

Rape green 
Rape green 
Mustard 

Mustard 
Pai-tsai 

50 
31 
71 
21 
49 

1.68 
2.62 
5.49 
4.02 
3.58 

.019 

.029 

.060 

.044 

.039 

3 
5 
7 
7 
4 

.0 

.61 
1.4. 
.06 
70 

1. 
i.2n 
.3S 

1.3 

.076 78.47 
Li.76 119.77 
In0Q 189.00 
7 2.32 138.60 
5.2 69.42 

9.10 
13.89 
68.40 
50.16 
28.86 

2. 

Z 
Ching chiang 40 3.01 .033 4 .83 I.1 . 131.34 28.28 

6 Kang kong 56 5.73 .063 10 1.89 3 3 206.01 30.24. 
ettuce 59 2.30 .025 5 .43 1.7 23.0 111.75 6.00 

7 Kale 13 1.43 .016 3 .38 .5 3 0.00 18.40 

8 
Rape green 
Mustard 

38 
63 

1.00 
6.95 

.011 

.076 
2 

11 
.23 
82 

.6S 
1.5... 

.... 

13._8. 2 
4 345.43 

23900-39.40 
-.27 

86.648 .6 
<C 

9 
Rape green 
Amaranth 
Pai-tsai 
Yard-long bean 

43 
40 
36 
71 

.51 

.82 

.65 
1.84 

.006 

.009 

.007 

.020 

1 
3 
1 
7 

.13 

.27 

.13 

.56 

.3 

.4" 

.3" 

.36 

.64 
26.19 
10.36 
70.20 

24.78 
24.57 
12.46 
6.66 

2.87 
4.77 
5.18 
5.60 

Fence 
Yard-long bean 
Cassava 

85 
91 

5.92 
.89 

.065 

.010 
16 
2 

1.82 
.22 

i.17 
1.10 

33.15 
15.10 

21.65 
21.20 

18.20 
3.73 

Bottle gourd 
Taro (tuber) 
Taro (leaf stalk) 

91 
91 
91 

41.87 
.94 
.25 

.460 

.010 

.003 

28 
2 
2 

2.62 
.22 
.02 

.64 

.12 

.03 

180.78 
3.40 
1.47 

171.58 
-
.90 

33.73 
.80 
.39 

Total 
RDA for a family of five 

100.81 1.107 144 18.24 
149.00 

23.89 
49.00 

1110.05 
3100.00 

1968.75 
2625.00 

489.26 
140.00 

RDA contributed by garden (%) 
 12.24 48.76 
 35.81 75.00 349.47
 



Table 13. Yield and nutrient contribution of Thailand home garden I, December 1983 to February 1984,
 
AVRDC. 

Growing Edible Edible Times Nutrient Yield/Day 
Plot Crop Period Yield Yield/Day Har- Protein Iron Calcium Vitamin A Vitamin C 

(days) (kg) (kg) vested (g) (Mg) (mg) (IgRE) (mg) 

I Lemon grass 91 .23 .003 1 .05 .14 3.49 4.20 .63 
Garland chrysanthemum 91 3.36 .037 7 .56 1.0 28.:2 162.06 6.25 

2 Lettuce 21 2.39 .026 7 .44 1.77 23.92 116.22 6.24 
Pai-tsai 82 9.19 .10i 14 1.82 1:.85 149.48 179.78 74.74 
Mustard 75 .64 .007 2 .17 .14 12.46 22.05 7.98 

3 Kale 91 5.98 .066 11 1.58 2.18 153.78 165.00 75.90 
Mustard 75 1.48 .016 2 .38 .32 2S. 18 50.40 18.24 
Shallot 91 2.49 .027 4 .57 .54 2.08 34.56 3.54 

4 Mustard 71 11.74 .129 21 3.10 2.29 229.62 406.35 147.06 > 
Shallot 91 1.72 .019 3 .40 .38 19.76 24.32 2.49 
Mustard 75 .62 .007 1 .17 .14 12.46 22.05 7.98 

5 Lettuce 70 7.10 .078 15 1.33 5.30 71.76 348.66 18.72 
Shallot 91 5.33 .059 9 1.24 1.18 61.36 75.52 7.73 
Garlic 91 1.47 .016 5 .38 .32 17.92 18.24 5.20 a 

6 Ching chiang 85 24.48 .269 23 6.73 9.i5 559.52 1070.62 230.53 
7 Radish 15 5.96 .065 6 .39 .45 11.79 6.83 11.17 a 

Garland chrysanthemum 76 3.62 .040 8 .60 1.08 30.40 175.20 6.76 

Celery 71 .77 .008 2 .04 .1 6.16 1.06 1.36 
8 Kang kong 12 1.33 .015 4 .45 .90 17. 0 49.05 7.20 

Spinach 89 4.16 .046 6 1.20 1.38 1.86 2.9.78 19.00 
Shallot 1.61 .018 2 .38 .36 18.72 2".04 2.36 

9 Lettuce 16 4.29 .047 8 .80 3.20 43.24 210.09 11.28 
Coriander 9 .17 .002 1 .04 .10 1.j7 10.57 1.67 
Rape green 50 4.16 .046 6 1.00 2.67 66.24 i89.98 22.03 
Shallot 1.73 .019 2 .40 .38 19.76 24.32 2.49 

Fence 
Tomato 91 7.51 .083 19 .75 .42 14.11 92.13 19.42 
Ipil-ipil 91 1.07 .012 3 .80 .87 6.68 84.96 6.07 
Cucumber 91 .91 .010 2 .04 .03 1.40 .25 .69 
Ginger .36 .004 1 .06 .05 .76 .37 .16 
Snap bean .06 .001 1 .03 .01 .30 .30 .28 

Total 115.93 1.276 196 25.90 39.11 1680.60 3817.56 625.17 
RDA for a family of five 149.00 49.00 3100.00 2625.00 140.00 
RDA contributed by garden (%) 17.38 79.82 54.20 145.43 446. 5 

UN. 



Table 14. Yield and nutrient contribution of Thailand home garden II, March to May 1984, AVRDC.
 

:ro,.ins Edible Edible Times Nutrient Yield/Day
Plot Crcp Period Yield Yie1,'av,Har- Protein Iron Calcium Vitamin A Vitamin C 

(days)S (kg (kg) vested (g) (rg) (mg) (igRE) (mg) 

1 Le-on grass 
 92 6.19 .067 9 I.1s 3.j 78.01 93.80 13.99
 
Garland chrysanthemum 34 2.18 .024 
 3 .36 .65 18.2 105.12 4.06
Kang kong 58 1.36 .016 1 .45 .q 17.40 49.05 7.20
 

2 Rape green 30 2.85 .031 3 
 .t5 i1. Z'..6 123.03 14.85
 
Lettuce 46 3.12 .034 
 3 .5? 2.31 3-.2S 151.98 8.16
 

3 Kale 
 5 .5S .006 1 .14 .20 13.98 15.00 6.90
 
Lettuce 
 77 5,70 .062 7 1,05 4.22 57.0 277.14 14.88
 
Amaranth 
 012
55 u.7 2 
 .36 .56 34.92 32.76 6.36


4 Mustard 19 3.39 
 .037 5 .89 .7. 65.86 116.55 42.18 0 
Celery 50 2.53 .028 4 .15 .34 21.57 3.72 4.75 
Kang kong 79 6.26 .068 7 2.04 4.08 78.88 222. 32.64
 

5 Spinach 26 .20 .002 1 .05 .06 
 1.82 10.86 .83
 
Pai-tsai 91 6.53 .071 
 8 1.28 3.l U05.08 126.38 52.54
 

6 Ching chiang 20 3.56 .039 2 .98 1.33 8i.12 155.22 33.42 
 z
Mustard 
 59 4.8 .053 6 1.27 1.06 94.34 166.95 60.42 C 
Amaranth 53 .71 .008 1 .24 .8 23.28 21.84 4.24 

7 Lettuce 31 2.26 .025 4 .43 1.70 23.00 111.75 6.00 0
Celery 16 3.22 .035 6 .19 .42 26.96 4.66 
 5.94 ac
 
Ching chiang 68 
 4.30 .047 5 1.18 .60 97.76 187.06 40.28 <
 

8 Spinach 33 3.98 .043 7 1.12 1.29 39.13 233.49 17.76 0
 
Shallot 5 1.17 .013 
 2 .27 .26 13.52 16.64 1.70
 
lIaranth 90 3.54 .038 
 4 1.14 1.79 110.5b 103.74 10.14


9 Rape green 1 .45 .0 5 1 .11 .29 
 7.20 20.65 2.40 
 C 
Pai-tsai 
 19 3.90 .042 2 .76 2.02 62.16 74,76 31.08 
 a
 
Kale 86 3.39 
 .037 4 .89 1.22 86.21 92.50 42.55
 
Leaf beet 32 1.12 .01? 
 2 .20 .58 5.33 19.60 .33


Fence
 

Tomato 32 9.02 .098 16 
 .88 .49 16.66 108.78 22.93
 
Sveet potato tips 92 1.20 .013 
 4 .52 1.49 17.90 16.25 6.16
 
Ipil-ipil 92 
 8.42 .092 12 6.16 6.70 51.18 651.36 46.56
 
Shallot 
 92 1.60 .017 2 .36 .34 17.68 21.76 2.23
 
Garlic 92 1.32 .014 2 
 .34 .28 15.68 15.96 4.55
 

Total 
 100.00 
 1.088 136 26.22 L5.60 1358.41 3355.72 558.03
 
RDA for a family of five 
 149.00 49.00 3100.00 2625.00 140.00
 
RDA contributed by garden (Z) 
 17.60 93.06 43.82 127.84 398.59
 



Table 15. Yield and nutrient contribution of Thailand home garden III, June to August 1984, AVRDC.
 

GrowinS Edible Edible Ti-Es Nutri.nt Yield/Day 

Plot Crnp Period Yield Yield/DPv Har- Protein lrn CaCcium Vitamin A Vitamin C 

(days) (kz, (kg) vested (g) (rc)g ,'m (zRE) (mg) 

1 Lemon grass 9"2 19.31 .2!<C 24 3.69 9. .. 00 43.84 

Kang kong 
Amaranth 

14 
58 

.58 
1.28 

.006 

.04 
1 
3 

.iF 

.4 
. 

. 

: 
.2 

A. 2.88 
7.42 

2 Rape greens 8 .74 .008 3 .i . 32.04 3.83 

Ching chiang 43 .98 .011 3 .27 . 7 22, 9.!2 

3 

Kang kong 
Sweet pepper 

38 
92 

1.29 
!.93 

.014 

.021 
3 
9 

.Z2 
.27 3 

6.72 
2163> 

Amaranth 28 .9 .010 2 .30 . 2 Q7 30 5.30 

Basil 92 3.58 .039 11 1.33 1.7 1 .' 29 50 10.53 

4 Kang kong 
Pai-tsai 

34 
65 

4.23 
i. .. 

.046 

.013 
5 
3 

1.3S 
2 

27 
. 

5 22.08 
9 62 

5 Sweet pepper 83 5.56 .060 2S .8 .. 6 61.80 

6 Amaranth 26 1.74 .019 3 .57 s 10. 07 

Yard-long bean 53 3.07 .033 18 .92 DO. a 9.24 

7 
Rape green 
Kang kong 

39 
46 

i.37 
2.79 

.015 

.030 
2 
A 

.31 
90 1.' 

. 5 
Q.'C 

7.18 
14.40 

Mustard 60 .34 .004 3 .06 .78 .9(6 

8 Amaranth 19 2.35 .026 3 .78 79P 7. 13.78 

9 Lettuce 60 .34 .004 3 .06 .27.96 

Fence 
Ipil Ipil 92 16.40 .178 33 11.90 12 90.08 

Bottle gourd 92 7.88 .086 6 .49 i_1 32.07 7.24 

Yard-long bean 92 10.46 .114 29 3.19 2. 5 37.96 31.92 

Sweet potato tips 92 .63 .007 2 .23 .53 9.0 17.99 3.92 

Total 89.16 .969 199 28.82 40.19 99l.8n 2879.76 399.56 

RDA for a family of five 149.00 49.0f 310(.00 2625.00 140.00 

RDA contributed bv garden (%) 19.36 82.r2 32.12 109.71 285.& 



Table 16. Yield and nutrient contribution of Thailand home garden IV, September to November 1984, 00 
AVRDC. 

Plot Crop 
Growing 
Period 

Edible 
Yield 

Edible Times 
Yield/Day Har- Protein 

Nutrient Yield/Day 
Iron Calcium Vitamin A Vitamin C 

(days) (kg) (kg) vested (Z) (mg) (mg) (gpRE) kmg) 

1 Lemon grass 
Pai-tsai 
Rape green 

2 Kang kong 
Lettuce 

3 Basil 

Ginger 
4 Amaranth 

Kale 
5 Mustard 

Pai-tsai 
b Rape green 

Kale 
Eggplant 

7 Mustard 
Pai-tsai 
Rape green 

8 Kale 
Yard-long bean 
Lettuce 

9 Ching chiang 

Kang kong 

Fence 
Ipil-ipil 
bottle gourd 
Sweet potato tips 
Taro (tuber) 
Taro (leaf stalk) 
Winged bean 
Cucumber 

9 
48 
30 

32 
31 
91 

91 
43 

47 

56 
49 

8 
61 
69 

41 
52 
39 
11 

39 

27 
48 

45 

91 
91 

91 
91 
91 

91 

91 

7.29 
.46 

1.39 

1.87 
1.54 
6.38 

1.20 
2.83 

1.35 

7.40 
2.12 

1.85 
1.66 
3.07 

3.0 
1.6 
.33 

.40 

1.21 

1.32 
4.07 

.98 

15.56 
1.28 

.44 
1.10 
.44 

.18 

.08 

.080 

.005 

.015 

.021 

.017 

.070 

.013 

.031 

.015 

.081 

.023 

.020 

.018 
034 

.034 

.022 

.007 

.004 

.013 

.015 

.045 

.011 

.172 

.014 

.005 

.012 

.005 

.002 

.001 

5 
1 
3 
4 
6 

21 

3 
6 
3 

9 
4 

3 
4 

14 

5 
2 
1 

3 

6 

5 
5 

2 

29 
2 

2 

1 

2 

1 

Z41 
.09 
.32 

63 
.29 

2.31 

.36 

1.94 
.41 

.42 

.43 

.48 

.82 

.40 

.15 

.10 

.36 

.26 
1.13 

.33 

11.51 
.08 

.20 

.26 

.03 

.08 

.004 

3.69 

.24 

.87 

1.16 
1. 
3.3-

. 

. 

1.S 
1.0 

. 6 

.59 
2'. 

6? 
1.06 
.41 

.13 

.23 

1.03 
1.53 

.66 

12.2 
.02 

.57 

.14 

.05 

.03 

.003 

93.14 

7.40 
. 

2'.2 
i5. 

O 

2 
. 

33 . 

34.04 

?.80 
41.94 
2.04 

60.52 
32.56 
10.08 
9.32 

6.63 

13.80 
93.60 
12.76 

", 

q5.6 8 
5.50 

6.89 
4.08 
2.45 

1.62 

.14 

112.00 

8.90 
61.95 

68.67 
75.99 

5525.00 
1.20 
4.63 

33.50 

255.15 
40.94 

82.60 
45.00 
2.82 

107.10 
39.16 
28.91 
10.00 

4.33 

67.05 
179.10 
35.97 

1717.76 
5.22 

6.25 
-
1.50 

1.28 

.03 

16.70 

3.70 
7.19 

10.08 
4.08 

18.90 
.52 

16.43 

17.25 

92.34 
17.02 

9.58 
20.70 
4.01 

38.76 
16.28 
3.35 

4.60 

3.6' 

3.60 
38.57 
5.28 

87.05 
1.18 

2.37 
.96 
.65 

.44 

.07 

C 

c" 

< 

(-

Total 

RDA for a family of five 
RDA contributed by garden (%) 

73.29 .805 154 25.94 

149.00 
17.41 

36.47 

49.00 
74.43 

1120.40 

3100.00 
36.14 

3106.01 

2625.00 
118.32 

445.30 

140.00 
318.07 



Table 17. Yield and nutrient contribution of Philippines home garden I, December 1933 tc February
 
1984, AVRDC. 

Growing Edible Fdible Times Nutrient Yield/Day 
Plot Crop Period Yield Yield/Day Har- Protein Iron Calcium Vitamin A Vitamin C 

(davs) (kF) (kg) vested (g) (Mg) C=g) (gRE) (mg) 

I Lemon grass 9I 1.69 .019 2 .33 .88 22.12 26.60 3.97 
Lettuce 43 .41 .005 1 . .34 4 ((', 22.35 1.20 
Garland chrysanthemum 42 1.14 .016 .24 .43 12.15 0.0 2.70 

2 Pai-tsai 70 9.64 .106 19 ' "". 156.88 .6 78.44 
Rape green 40 ._ .009 2 IQ 12. 96 37. 17 4.31 
Mustard 53 .14 .002 1 3.56 6.30 2.28 

3 
4 

Kale 
Mustard 

79 
91 

5.61 
10.57 

.062 

.116 
16 
23 

1 
2. 

9 2.0 
3 

144.. 
2'. 45 

155.00 
3.5.43 

71.30 
132.24 

5 Spinach 71 7.39 .081 12 2. 2.!3. 73 83 337.3: 

Coriander 39 .ub .001 1 0 . 5.28 .83 < 
6 Ching chiang 89 14.23 .156 23 3.Q '5.3n " 720.88 133.69 

Celery 76 1.37 .021 5 16. 2.79 3.56 
7 Garland chrysanthemum 51 2.20 .024 5 .3 .z 2' !0512 4.06 

Radish 12 2.43 .027 5 16r, Il q' 2.94 4.64 
Spinach 79 1.15 .013 2 .3-. 7-.59 5.37 M 
Eggplant 91 .30 .003 3 0 02 1s .25 .35 0 
Coriander 72 .31 .003 2 ' !5.95 2.50 -

8 Kang kong 5 1.10 .012 3 36 39.24 5.76 C 
Mustard 84 7.95 .087 14 2 09 4727%.05 99.18 

9 Coriander 62 2.13 .023 14 .48 18.07 121.51 i9.19 
Shallot 90 2.33 .026 6 .55 .52 27.04 33.28 3.41 
Garlic 1.15 .013 3 .31 .26 14.58 14.82 4.23 
Lettuce 9! 2.11 .023 7 .39 1.56 21.16 102.81 5.52 

Fence 
Tomato 91 10.70 .118 29 1.06 .59 20.06 130.98 27.61 
Cowpea .41 .005 4 1.14 .33 5.50 .33 .05 
Mustard 75 1.76 .019 5 .44 .3S 33.82 59.85 21.66 
Coriander 35 .20 .002 1 .04 .11 1.57 10.57 1.67 
Sweet potato tips .16 .002 1 .08 .2_ 2.75 2.510 .95 
Ginger .10 .001 1 .02 .01 .19 .09 .04 
Snap bean .08 .001 1 .03 .01 .30 .30 .28 

Total 90.49 .996 215 21.19 28.68 1329.69 2825.09 674.44 
RDA for a family of five 149.00 49.00 3100.00 2625.00 i40.00 
RDA contributed by garden (%) 14.22 58.53 42.89 107.62 481.74
 



Table 18. Yield and nutrient contribution of Philippines home garden fi, 
Sarch to May 1984, AVRDC. W 

Plot Crop 
Growing 
Period 

Edible 
Yield 

Edible Times 
Yield/Dav liar- Protein 

Nutrient Yield/Dav 
Iron Caliu- Vitamin A Vitamin C 

0 

(davs) (kg (kg vested (g) ( () (gRE) (mg) 

I 

2 

3 

4 

5 

6 

7 

8 

9 

Lemcn grass 

Pai-tsai 
Shallot 

Kang kong 
Spinach 
Leaf beet 
Rape green 
Ching chiang 
Lettuce 
Pai-tsai 
Amaranth 

Mustard 
Lettuce 
Amaranth 
Pai-tsai 

Celery 

Spinach 
Celery 

Ohing chiang 

Rape green 
Okra 
Ching chiang 
Eggplant 
Kang kong 
Pai-tsai 
Mustard 
Kang kong 
Lettuce 
Amaranth 

C2 

19 
29 

52 
42 
41 
19 
67 
43 
58 
58 

19 
42 
53 
48 

47 

14 
63 

13 
51 

38 
37 
91 
73 
76 
40 
43 
41 
57 

10.34 

. 0 

1.01 
.30 

2.00 
1.30 
3.68 
2.07 
3.58 
.86 

1.71 
6.40 
1.31 
3.81 

1.93 

.9s 
4.71 

1.24 
2.16 

.15 

3.14 
5.48 
1.35 
4.41 
1.18 
1.45 
5.04 
1.88 

.I2 

C..043 
.327 
.011 
.003 
.022 
.014 
.040 
.023 
.039 
.009 

.019 

.070 

.01 

.041 

.021 

.01, 

.051 

.013 
323 

.002 

.034 

.060 

.015 

.048 

.013 

.016 

.055 

.020 

13 

4 
2 
6 
5 
4 
1 

2 
8 
2 
3 
2 

2 
7 
2 
4 
2 

3 
15 
3 
5 
2 
2 
7 
3 

1.97 

.36 

... 

.7 

.37 
.29 

1.00 
.39 
.70 
.27 

.45 
1.19 
.42 
.73 

.1i 

.2s 

.27 
.32 
.4 8 

.0, 

.85 

.8 

.45 

.31 
.49 
.93 
.60 

5.1 

2. 
.. 
.6 
. 

.." 
1.7 
1.5 

7 
.4Q 

.3' 
4.76 
.56 

1 6 

. 

. 
,3 

.96 
3.74 
.94 

1 

131.40 

7!)04 
R 

'16 

-)73 
C.9.77 
2C'.3 
?3.-1 
2. 

. 

33 .2 
6-'. 
4;.T 
6. 

! 
,9.'q 

.' 

.4 
1. 56 
50.60 
53.20 

15.38 
35.44 
8.96 

35.97 
16.29 
35.92 
57.-2 
159.20 
102.81 
69.42 
2.57 

59.85 
312.90 
38.22 
72.9 

2.79 

59.7 

. 

.46 

37135.32 
4 

4.95 
52.32 
245.85 
5 

23.38 

35.52 
.91 

5.28 
1.23 
.60 

6.70 
34.28 
5.52 
28.86 

4.77 

21.66 
16.30 
7.42 

30.34 

3.56 

4.54 
8.65 

11.14 
11.01 

.36 

29.13 
7.08 
7.20 

35.52 

14.82 
7.68 

13.20 
10.60 

-

z 
C 

0 

< 

Tomato 
Sweet potato tips 
Shallot 
Garlic 
Yard-long bean 

92 
92 
92 
92 

17.29 
1.82 

11.78 
1.80 
.10 

.188 
.020 
.128 
.020 
.00i 

28 
6 
8 
1 
1 

1.69 
.68 

2.68 
.48 
.02 

.9'. 
1.52 
2.r6 
.40 
.01 

3.O 
25.80 

133.12 
22.40 

.51 

208.
3 

8 
51.40 
'6'.84 
'. 

.3-

43.99 
11.20 
16.76 
6.50 
.28 

Total 
RDA for a family of five 
RDA contributed'by garden (%) 

11.30 1.211 159 21.54 
149.00 
14.46 

42.26 
49.00 
86.24 

1296.53 
3100.00 
41.82 

2549.20 
26'5.00 

97, 

466.49 
140.00 
333.21 
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Table 20. Yield 
and nutrient contribution of Philippines h me garden IV, 
September to November 
1984,
 
AVRDC.
 

Growing Edible Edible Times
Plot Nutrient Yield/Dav
Crop Period Yield Yield/Dayv Har- Protein Iron 
 Calcium Vitamin A 
 Vitamin C
 
(days) (kg) (kg) vested (g) (7V) (mg) 
 (LigRE) (mg)
 

Lemon grass 
 52 7.96 .08 12 
 1.55 4 06 102.46 123.20 
 18.37
Ching chiang 
 61 3. 7 .043 7 1.08 I.-6 F9.44 171.14 36.85
2 Amiaranth 
 53 1.66 .03 
 3 .54 .5 52. 38 49.Q. 9.541.52 .017 2Kale .1 .56 396! 42.50 19.55Lettuce 
 52 1.96 .022 4 .37 !.50 20.24 98.34 5.283 Vegetable soybean 
 17 .79 .009 4 
 1.32 6 
 1.41 3.45Ching chiang 1.47
28 3.6: 040 5 
 1.0( 1.36 83.20 15Q.20Eggplant 3,. 2867 .83 .009 4 .13 .064 Okra 54 .75 1.0680 10.99 .121 34 2.18 1 .2 108.90 28.19 21.78
5 Kale n a63 2.71 .03 5 
 .72 .99 19.90 75.00 34.506 Yard-long bean 
 39 2.30 .025 
 9 .70 ._5 12 75 8.33 7.00Lettuce 
 28 1.47 .016 47 Chinese cabbage .27 1.09 14.72 71.52 3.844 1.24 .014 2 .24 .35 '4.28 53.78 7.42Mustard z49 2.56 .028 4 
 .67 .5 
 49.88 88.20 31.92
Pai-tsai 50 1.71 .019 3 .32 2 .12 33.82 14.068 Amaranth 
 2 .59 .007 
 1 .21 19.i 3.71 "
Ching chiang 54 0373.34 .037 
 6 .93 .1.6 6. 6 147.26Garland chrysanthemum 43 31.71
.46 .005 2 .08 .80 
0 

21.90
9 Ching chiang 3 .85 a.30 .003 1 .08 .0 
 6.24 1!.94 2.57aKang kong 
 42 1.90 .021 
 4 .63 1.2 24.36 68.67 10.08Mustard 
 52 3.76 .041 
 9 .98 S12 72.98 129.15 46.74Fence 

U 

Bitter gourd 4 .25 .003 1 .02 .07 .78 .55 1.71
Moringa (leaf) 
 91 3.84 .042 8 2.14 7.52 
 97.09 287.70
Moringa (pod) 48.40
91 2.42 .027 5 
 .70 .87 
 .88  34.86
Cucumber 
 91 .42 .005 2 .02 .02 .70 .13
Sweet potato tips 91 1.16 .013 3 
.35
 

.52 1.49 77.90 16.25
Taro (tuber) 6.16
91 .79 .009 2 .20 .i 3. W, -
Taro (leaf stalk) 91 .72

.33 .004 
 2 .02 .04 1.96 .20 .52Yard-long bean 
 91 2.27 .025 9 .70 .45 12.75 8.33 7.00
 

Total 
 67.01 .741 157 18.75 30.36 1027.62 1718.75 442.30RDA for a family of five 
 149.00 49.0 3100.00 2625.00RDA contributed by garden (%) 
140.00 

12.58 61.96 33.15 65.48 315.93
 



Table 21. 	Yield and nutrient contribution of Vitamin A home garden 1. December lq83 to February 1984,
 
AVRDC.
 

Growing Edible Edible Times Nutrient Yicld/2 _ _ 

Plot Crop Period Yield Yied/DCv liar- Protein Iron Calcium Vitamin A Vitamin C 
(days) (kg) (kg) vested (g) (m) (mg) ( gRP) (ma) 

1 	 Carrot 91 1.68 0i S.I8 .3? 6.28 292.86 1.85 
Sweet pepper 70 1.34 .015 7 .2( .1 1 3 .74 15.45 
Cning chiang 91 7.66 .0821 6 2.!0 2.86 17'7' 334 .32 72.00 

2 	 Pai-tsai 77 i0.09 ..1i 0 2.,, 5.3" 16 197.58 82.14 
Rape green 41 .67 .007 i .4 .. 28.91 3.35 
Mustard 61 .1 .002 1 .1 .c' 3 56 6." 0 2.28 

3 Chinese leek 91 1.51 .017 5 .59 .7 9 3.61 5.95 > 
4 Rape green 54 6.89 .076 15 .r 5.21 >9 44 313.88 36.40 

Radish 76 1.2) .016 2 .12 . I ' 1.68 2.75 
Mustard 	 54 .23 .003 1 .0 .:. 9.45 3.42
 

5 Mustard 85 15.20 .167 25 4.01 7.75 27 2 526.05 190.38 
6 Kale 87 9.16 .101 i 2.2 .3 252.50 116.15 C 
7 	 Radish 15 6.65 .073 8 .2- 7.67 12.55 M
 

Garland chrysanthemum 76 5.01 11 	 '1 20.90
.055 .83 2f' 9.30
 
Lettuce 40 .37 .00-. 1 .07 17.88 .96
 

Celery 75 .75 .030 4 .' i 3.99 5.09
 
4 .95Q 011 4 .33 	 35.97 5.288 	 Kang kong 

Spinach 69 7.49 .082 17 2.13 2."5 '45.26 33.87 

Pai-tsai 17 1.04 011 .20 .53 1 28 19.58 8.14 

9 	 Coriander 22 .25 .003 2 .06 .i5 2.36 15.85 2.50
 

Mustard 56 1.73 .019 2 .,6 .38 33.82 59.85 21.66
 

Fence
 

Tomato 3.10 .034 12 .31 .17 5.78 37.74 7,96
 

Sweet potato tips .92 .010 2 .0 1.1 13.70 12.50 4.74
 
Coriander .08 .001 1 .02 ,05 .79 5.28 .83
 

Mustard 4.69 .052 1i 1.25 1!. 92.36 163.80 59.28
 

Total 91.11 1.002 192 20.05 29.98 1360.48 3147.15 704.28
 

RDA for a family of five 149.00 49.00 3100.00 2625.00 140.00
 

RDA contributed by garden (%) 13.46 61.18 43.89 119.89 503.06
 
L.) 



Table 22. Yield and nutrient contribution of Vitamin A home garden II, 
March to May 1984, AVRDC.
 

Growing Edible Edible Times Nutrient Yield/Dav

Plot Crop 
 Period Yield Yield/Day Har- Protein Iron Calcium Vitamin A Vitamin C 

(davs) (kg) (kp) vested (2) (ma2) (-,g) (,gRE) (Mg) 

I 	 Carrot 6 4.23 ,06 6 . .7 16 748,4, 4.74
Celery 	 53 6.42 .070 8 . .S9 53.93 9.31 11.885 

Amaranth 47 .008 1 .2 I.3? . 2.8_ 
 4.24


2 	 Rape green 65 5.11 .056 6 1.19 S 25 99.3, 231.28 26.82 
Ching chiang 64 2.-3 .026 4 . ....... 95 	 . 22.28 

3 	 Chinese leek 
 92 5.85 .064 9 	 .
 5.12 7. 22.40

4 	 Ching chiang 19 3.62 .039 5 .9C .22 . 5.22 33.42 

Leaf beet 32 .05 .022 3 .37 
 7 35.93 .6!
Pai-tsa! 	 44 .40 .004 1 .07 .1. 7.12 2.96 
 -

Kang 	kong 73 2.38 .026 5 
 .78 . . 85.02 12.48 
5 	 Mustard 
 12 .69 .008 1 	 ' 
 5.20 9.12 z 

Ching chiang 62 6.33 .069 10 1.73 2.25 .762 59. 13

6 Lettuce 40 5.04 .055 
 6 .94 .7:. 	 13.20
 
7 	 Lettuce 
 32 2.15 .023 5 .39 
 2.81 5.52 	 00
Ching chiang 33 1.02 .011 2 .29 .27 3.78 9.43
 

Pai-tsai 
 33 .40 .004 1 .07........ 	 7.12-2.96
 2.96 	 <
 
Amaranth 	 78 3.26 .035 5 
 1.05 1.63 Ir.5 0555 18.55
 

8 	 Pai-tsai 54 7.02 .076 5 1.37 
 3.65 ' 1356.24
 
Kang kong 38 3.66 .040 5 1.20 
 2.10 '.0 130.80 19.20 

9 	 Carrot 92 5.44 .059 .59 . ..
9 1.24 , 0Q993 6.08
 
Fence
 

Tomato 92 5.00 .054 11 .49 
 .2- 9.18 59.9 1-.64

Sweet potato tips 92 6.62 .072 15 2.45 5.7 
 92.98 185.04 40.32
 
Papaya 
 92 6.49 .071 5 - -  156.20 22.78 
Shallot 
 49 .25 .003 
 1 .06 .06 3.12 3.84 .39
 

Total 
 86.61 .941 
 129 17.84 34.99 1056.62 4100.70 417.39 
RDA for a family of five 149.00 49.00 3100.00 2625.00 i40.00 
RDA contributed by garden (%) 11.97 
 71.41 34.08 156.22 298.14 

http:7.12-2.96


Table 23. Yield and rutrient contribution of Vitamin A home garden III, June to August 1984, AVRDC,
 

Growing Edible Edible Times Nutrient Yield/Day 
Plot Crop Period Yield Yield/Day Har- Frotein Iron Calciun Vitamin A Vitamin C 

(days) (kg) (kg) vested (g) (mg) () (ogRE) (mg) 

I 
2 

Amaranth 
Mustard 

12 
52 

1.36 
3.01 

.015 
.033 

3 
8 

65 
7 

.71 

.68 
63.65 
58.7 

60.95 
103.95 

7.95 
37.62 

Kang kong 61 1.86 020 60 1.22 23 2 65.40 9.60 
3 Chinese leek 92 5.03 .055 13 61 1. 21 67.85 23.15 19.25 

Chinese leek flower 92 23 .003 Os .07 6.10 1.10 
4 Kang kong 36 3.29 .036 4 1 . 2.:( L7.76 117.72 17.28 

Pai-tsai 63 2. 0 .023 5 .7 .10 30. 17.02 
5 Pai-tsai 15 .66 .007 3 .13 . 151- 36 12.66 5.18 

Amaranth 39 3.13 .034 6 1.02 1 98. 9 92.82 18.2 > 
Welsh onion 36 .82 .009 2 .13 i 7.76 29.10 3.47< 

6 Sweet pepper 92 6.92 .053 29 .69 6.36 15!.55 54.59 
Amaranth 22 1.49 .016 3 .68 .. 5 43.5S 8.48 

7 Amaranth 14 3.19 .035 4 1.5 5 S 95.55 18.55 
Rape green 48 1.91 .021 4 1 3 86.73 i0.06 
Mustard 48 1.10 .012 4 .9 ,. 37. 13.68 

8 Kang kong 28 2.L1 .026 3 .78 . 0'. 85.02 12.48 
Kale 78 b.37 .015 4 .36 9 37.5, 17.25 

9 Cirrot 6 3.06 .033 3 71 11 .S 536.91 3.40 
Ching chiang 53 2.31 .025 5 .63 .85 -. 10 99.50 21.43 
Rape green 50 1.52 .017 4 .36 0 21 L8 79.21 8.14 

Fence 
Onion 60 .007 1 .10 .09 6.30 22.63 2.70 
Sweet potato tips 1.89 .021 8 .84 2.40 28.92 26.25 9.95 
Yard-long bean 11.85 .129 28 3.61 2.32 65.79 62.96 36.12 
Shallot 3.05 .033 10 .69 .66 36.32 1,2.24 4.32 
Papaya 1.50 .016 3 - - - 35.20 5.13 
Mango 1.49 .016 3 .10 .05 1.60 50.13 5.76 
Cucumber .37 .004 2 .02 .CT .5( .10 .28 

Total 65.52 .714 168 17.11 23.63 870.12 2214.55 368.81 
RDA for a family of five 149.08 L9.00 3100.00 2625.00 140.00 
RDA contributed by garden (%) 11.48 48.22 28.07 84.36 263.44 

Un 



Table 24. Yield and nutrient contribution of Vitamin A home 
garden IV, September to November 1984,
 
AVRDC. 

Plot Crop 
Growing 
Period 

(days) 

Edible 
Yield 

(kg) 

Edible Times 
Yield/Day Har-

(kg) vested 

Protein 

(g) 

Nui:rient Yield/Day 
iron Cal'ium '>itamin A 
(mg) ng) ( gRE) 

Vitamin C 

(mg) 

1 

2 

Taro (sttm) 
Taro (stalk) 
Araranth 

46 
46 
52 

1.70 
.52 
.8 

019 
.006 
.013 

1 
1 
3 

.42 

.03 

.3 

.23 

.05 

.61 

. 
2.9. 

37.8 " 

-

1.80
35.49 

1.52 
.78

6.9 

3 

4 

5 

Rape green 
Chinese leek 
(hinese leek flower 
Lettuce 
Basil 
Rape green 

Lettuce 
Pai-tsai 

37 
66 

66 
59 
32 
30 

30 
18 

5.29 
2.7 
.60 

2.10 
1.62 
2.26 

1.28 
i8 

.085 

.030 

.007 

.023 
08 

.025 

.0i4 

.013 

8 
5 

5 
5 
9 
4 

4 
3 

1.22 
.90 

.18 

.39 

.59 

.53 

.24 

.23 

3.36 
.66 

.15 

.56 

.86 
1.45 

.95 

., 

83.51 
26.1& 
1.73 

21.16 
57.63 
36.00 

12.38 
19.24 

239.54 
129.90 

14.23 
102.81 
135.00 
103.25 
62.58 
23.14 

27.78 
10,50 

2.58 
5.52 
4.86 
11.98 

3.36 
9.62 z 

6 
Yard-long bean 
Mustard 
Lettuce 

62 
57 
29 

4.50 
9.52 
.29 

.050 

.105 

.014 

1 
13 

2 

1.40 
2.52 

.24 

e0 
2.10 

.95 

25.56 
186.90 
12.88 

16.65 
330.75 
62.58 

14.00 
119.70 

3.36 

C 
:
0 

7 Mustard 12 2.40 .026 6 .62 46.28 81.90 29.64 
8 

9 

Kale 
Pai-tsai 

Kang kong 
Kale 

I 
70 

57 
80 

1.35 
1.74 

1.53 
3.29 

.015 

.019 

.017 

.036 

3 
3 

3 
8 

.36 

.3A 

.51 

.86 

.50 

.91 

1.0 
1.19 

34 95 
28.12 

19.72 
83.89 

3-.50 
33.82 

55.59 
90.00 

17.25 
14.06 

8.16 
41.40 

< 

Fence 
Cucumber 
Sweet potato tips 
Mango 
Papaya 

Taro (stem) 
Taro (stalk) 
Pumpkin 

91 
91 
91 
91 

91 
91 

91 

.40 

.82 
1.16 

12.52 

.44 

.15 

7.72 

.004 

.009 

.013 

.138 

.005 

.002 

.085 

3 
3 
2 
19 

1 
1 

9 

.02 

.36 

.08 
-

.11 
.C1 

.49 

.0" 
1.0 
.04 

-

.06 

.02 

.02 

.56 
12.39 
1.30 
-

1.70 
.98 

2.79 

.10 
11.25 
40.73 

303.60 

-
.60 

331.50 

.28 
4.26 
4.68 

44.27 

.40 

.26 

4.62 

Total 
RDA for a family of five 
RDA contributed by garden (%) 

69.33 .764 135 13.04 
149.00 
8.75 

20.37 
49.00 
41.57 

763.46 
3100.00 

24.63 

2244.31 
2625.00 

85.50 

391.73 
140.00 
279.81 



a
Table 25. Results from four AVRDC home gardens
 

bb
Yield/Day Contribution (%) to the RDA of a fa.ily-of five 
(kg) Protein Iron Calcium Vitamin A Vitamin C 

Indonesia garden 0.947 12.83 73.23 39.74 
 95.08 369.81
 

Thailand garden 1.035 17.94 82.33 41.57 125.33 362.15
 

Phi!lppine garden 0.957 13.55 69.36 38.81 81.97 
 374.44
 

Vitamin A garden 0.855 11.42 55.60 32.67 111.49 
 336.11
 

a Means of four seasons, Deccmber 1963 to November 19B4.
 

b Recommended Daily Dietary Allowance. 

>
 

Table 26. Yearly vield and nutrient contribution cf urban hoe garden, August 1983 to August 1984.
 

Edible "e1 Times Nutrient Yield/Day 
Crop 'iedYield/Da Harvested ?rrrein iron Calcium Vitamin A Vitamin C 

(k) (kg) ,e) (n) (mg) (Dg,RE) (mg) 

Kang kong 11.46 .029 34 .37 1.7? 33.64 94.83 13.92 

Spinach 3.25 .008 10 .2! .2. 7.28 
 43.44 3.30
 
Lettuce 10 .46 .026 0.77 16.22 6.2432 23.92 
Ching chiang 9.78 .025 30 .-3 .35 j2.00 99.50 21.43
 
Rape green 9.62 .024 
 30 34.56 99.12 11.50
 
Kale 5.09 
 .013 16 .20 3 3C.29 32.50 1!.95
 
Mustard 10.13 
 .026 33 .62 46.28 81.90 29.64
 
Amaranth 
 6.47 .016 21 . .5 46.56 43.68 8.48
 
Paf-tsai 12.26 
 .031 37 r6 I.,G 45.86 55.18 22.94
 
Garland chrysarhenum 4.06 .010 20 .:5 .27 7.60 43.80 1.69
 
Leaf beet 1.62 .004 7 .07 i9 1.78 6.53 .11
 
Chinese leek 7.64 .010 
 41 .57 L 16.53 82.27 6.65
 
Celery 3.90 .010 14 .05 .2 7.70 1.33 1.70
 
Chinese cabbage 1.25 .003 1 .05 .08 3.06 1 .53 i.59
 

Total 96.99 .244 
 326 5.51 10.26 357.08 811.83 144.14
 
RDA for a family of five 149.00 49.00 3100.00 2625.00 140.00
 
RDA contributad by garden (Z) 3.70 20.94 11.52 30.93 102.96
 

0 



38 Gardening Nutritious Vegetables 

Table 27. Yield and price record of market gardan 1, July to September 1983. 

Growing 
Plot Crop Period 

(days) 

1-2 Bittcr melon 18 
Pai-tsa 1 24 
Kang kong 24 

3-4 Pal-tsol 6 
Welsh 11onon 60 

5-6 Sponge ,gourd 15 
Kang kong 24 
Pai-tsa i 46 

7-8 Welsh onion 12 
Kang kong 21 
Chines;e cabbage 40 

9-10 Kang kong 28 
Pal-tslI 32 

11-12 Yard-l ong b eann 46 
Amaranth 34 

Total, 

Table 28. Yield and price record of 

Growing 
Plot Crop Period 


(day,,) 

1-2 Yard-long bean 6)0 
3-4 Chinese cabbage I2 

Garland chrysanther-mm 71 
Sweet pepper 74 


5-6 Chinese cabbage 26 
Broccoli 57 

7-8 Pai- tsai 46 
Broccoli 57 

7-8 Pai-tsal 46 
Broccoli 33 
Eggplant 54 

9-10 Pai-tsai 11 
Broccoli 59 

11-12 Kang kong 18 
Cauliflower 68 

13 Chinese leek 92 

Total 


Times Marketable 
1arvested Yield 

(kg) 

4 11.0 
1 26.5 
2 84.5 
1 11.0 
2 40.0 
3 4.5 
2 60.0 
2 17.5 
4 80.5 
2 75.0 
1 9.0 
4 109.0 
2 44.0 
1 1.8 
1 23.5 

32 597.8 

market garden II., October 

Times Marke table 
Harvested Yield 

(kg) 

7 25.0 
2 38.8 
3 22.0 
1 5.0 

1 41.5 
3 36.5 

3 81.0 
3 36.5 

3 81.0 
1 7.5 

1 2.0 

1 16.0 

5 28.0 

2 38.5 

3 57.5 

1 10.0 


34 409.3 


Market Gross 
Price Qturns 
(NT$) (wT$ per kg) 

77.0 7.00 
2.35.0 8.87 
341.0 4.04 
75.0 6.82 

685.0 17.13 
51 .1) 11.33 

333.0 5.55 
115.0 6.57 

2144.0 26.63 
365.0 4.87 

13.0 1.44 
506.0 4.64 
162.5 3.69 

5.5 3.06 
170.0 7.23 

5278.1
 

to December 1983. 

Market Gross 
Price Returns
 

(WT$) (NT$ per kg) 

502.0 20.08 
552.( 14.23 
199.0 9.05 
16.0 3.20
 

581 .0 14.00 
119.0 3.26
 
422.0 5.21
 
119.0 3.26 
422.0 5.21
 
245.0 32.67
 

3.0 1.50
 
144.0 9.00
 
406.0 14.50
 
375.0 9.74
 
288.0 5.01
 
200.0 20.00
 

4052.0
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Table 29. Yield and price record of market garden III, January to March 1984.
 

6;rowing Times Marketable Market Gross 

Plot Crop Period Harvested Yield Price Returns 
(days) (kg) (NT$) (NT$ per kg) 

1-2 Mustard 6 1 12.0 12.0 1.00 
Broccoli 30 3 26.5 79.0 2.98 

Spinach 38 1 55.5 233.0 4.20 

3-4 Sweet pepper 25 3 19.0 110.0 5.79 
Kohlrabi 20 2 36.0 103.0 2.86 

Celery 56 2 88.0 858.0 9.75 

5-6 Spinach 45 2 52.5 297.0 5.66 

Kang kong 48 2 24.0 129.0 5.38 

7-8 Eggplant 39 5 26.0 91.0 3.50 

Kang kong 52 1 22.5 97.0 4.31 

9-10 Garland chrysanthemum 45 3 76.0 443.0 5.83 
Spinach 36 2 29.5 708.0 24.00 

11-12 Mustard 20 1 24.0 24.0 1.00 

Celery 56 3 64.0 436.0 6.81 

13 Chinese leek 91 2 40.0 479.0 11.98 

Total 33 595.5 4099.0 

to June 1984.
Table 	30. Yield and price record of market garden IV, April 


Growing Times Marketable Market Gross
 

Plot Crop Period Harvested Yield Price Returns
 

(days) 	 (kg) (ST$) (NT$ per kg)
 

1-2 	 Kang kong 20 2 43.0 262.0 6.09
 
2.0 29.0 14.50
Yard-long bean 65 1 

3-4 Amaranth 25 3 52.4 451.0 8.61
 

Kang kong 
 28 1 40.5 138.5 3.42
 

5-6 Broccoli 
 47 3 23.9 348.5 14.56
 

Rape green 32 2 40.8 260.5 6.38
 

7-8 Yard-long bean 61 
 3 12.0 155.0 12.92 

Amaranth 23 1 
 29.1 274.0 9.42
 

9-10 	Kang kong 24 2 45.5 303.0 6.66
 

Mustard 
 35 1 10.0 .72.0 7.20
 

11-12 Amaranth 
 19 2 37.5 290.0 7.73
 

Kang kong 
 30 1 32.7 161.0 4.92
 
91 2 40.0 379.0 9.48
13 	 Chinese cabbage 


3389.5
Total 	 24 409.4 


Table 31. Yield and profit of AVRDC market gardens July 1983 to June 1984. 

Marketable Wholesale 
Yield Market Price Cash Cost a Profit 

(kg) (NT$) (NT$) (NT$) 

Garden I 597.8 5278 513 4756 
Garden Il 409.3 4052 454 3598 

Garden I1 595.5 4099 438 3661 
Garden IV 409.4 3389 231 3176 

Total net 2012.0 16818 1618 15200 

wholesale profit (US$385) 

a Cash cost includes the cost of seeds, pesticide and chemical fertilizer.
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Feasibility Studies on the Use of Permanent Com
posting Beds for Intensive Vegetable Production in 
Southeast Asian Countries 

W. Chris Stearn Lee-chu Chen
 
Soil Microbiologist 
 Principal Researci Assistaint
 
AVRDC 
 AVRDC 

Summary 

The addition of organic matter to the soil is essential to 
maintain good soil 
tilth, release plant nutrients over the grow
ing season, maximize yield, and retain moisture. This project
aimed to determine the feasibility, cost, water requirements,

and area of appllcat 4 on of this type of sheet composting system
in relation to the home garden project. The materials used in 
the sheet compost/planting bed layers are rice hulls, straw, and 
soybean leaves, to name a few. 

Results showed that compost beds allow tremendous root 
penetration and proliferation, thus, allowing optimal nutrient 
feeding. Generally, the composting/planting bed concept, with 
reduced labor input, potentially reduced watering requirements 
(due to the high organic raatter content), good yield, better 
insect and disease resistance, and the ability to plant high 
density crops year-round, appears to have potential for tropical
 
areas. The evaluation of this type of 
growing bed, however, is
 
still in 
the early stages and overall recommendations cannot be
 
made yet.
 

The addition of composted organic matter to the soil has
 
long been recognized 
as an essential component of any gcod
 
cropping system to maintain good soil tiltb, release plant

nutrients 
over the growing season, maximize yield, retain soil
 
moisture, etc.
 

Composting is done on 
a commercial scale in Taiwan 
for
 
mushroom growing, potting soil mixtures and to a lesser extent
 
for agricultural use. The 
more traditional labor intensive
 
methods are 
being replaced with inorganic chemical fertilizers,
 
pesticides, and herbicides. 
 Traditional methods, however, are
 
still being practiced on small hill and subsistence type farms.
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Realizing the importance of maintaining organic matter,
 
especially in the tropics, a composting component was initiated
 
in the Garden Program at the Asian Vegetable Research and 
Development Center (AVRDC) in Tainan, Taiwan. 

This component was eventually dropped due to the unfamil
iarity with the process of composting as well as the lack of 
enthusiasm for tur'ning piles in the hot tropical sun. 

A modified sheet composting method was designed to elimi
nate the intensive labor requirement usually associated with 
more traditional composting methods. The objectives of his 
project were to determine the feasibility, cost, water require
ments and impact of this type of sheUt coTpostiag within the 
Home Garden Project objectives. 

The compost/growing heds were designed to be constructed 
once and then maintained with the addition of organic household 
or agricultu:al waste materials . 

Some of the general concepts employed came from traditional 
sheet composting methodology, 1-iyering composting techniques as 
well as methods described by Bill Mollison, founder of the 
Permaculture movement in Tasmania. 

The specific material, depth as well as the carbon to 
nitrogen (C:N) ratio of each layer of the sheet compost/planting 
bed are shown in Table [. 

Table 1. 	Actual composition of layers of permanent compost/ 
planting beds used at AVRDC. 

6-9" Compost Covering Material C:N 60:t
 
Rice hullE, peanut hulls, dried soybean leaves and stems.
 

3-4" Nutrient Release Layer C:N 20:1 

Rice straw, poultry manure, peanut hulls, dried leaves, 

expended mushroom compost. 

Cover Weed Barrier
 
Area Cardboaid, newspaper, rice straw
 

(Prevent weeds from penetrating Lhrough the pile.)
 

Thin Long-Term Decomposition Layer C:N 35:1
 
Layer Chicken manure, palm leaves, small twigs, rock phosphate.
 

Ground Level
 

Plant refuse was gathered from various disposal sites
 
around the AVRDC facility. Chicken manure and rice hulls were
 
purchased locally . Peanut hulls were gathered from local
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farmers. The gathered materials wee weighed, analyzed and the 
carbon to nitrogen ratio was detrmined or each layer. 

lts iii,tre, 
formed Inco raised heds. iormal l *t it,' prac t ices used by 
the AVRDC Card,.r, Proj eC t Were I p - i (d tI, t wO (Ii a!g(IIII pl'tS 
(approximately i.5 kg of hagannc. /p !at ) wIi Ie) 1Ii -,, )mpos piles 

Four I .?. -: im p wer, I -I f, haind-t i Iled and 

tile t 
were layered a; indicated in Fi,. 1. i:lcli I avel was watered 
after it was construrcted U t consItrct- ion for ne I . x 

1 .90.2 m plot was UJSi;..

immediatev INLt,,Y ono'truclton and iut priy to pianting, 
a hole was , ade rlrougli tet tnp coveri g matUr in I , the top of 
the mid(le la ver. A -harpened stick was pu:nIied down through 
this laver and ,.ii ,'jn -, through tih. cardboard. The lole was 
partial ly ti l 7 ti oil I ;a ,uut1 ,i cumpus ted hagasse. 
Tomatoes ;and Ch i h, .2, 1[ilit ed ii i t: tie prepared 
holes, covered 'ith N Y m 1 1 i:,lt o ni ,st-pVd haganse and the 
covering mar e ri,N I ]!d I rW " thep r, tI . ,.a trnsplants, 
ilowering plants ; d ,ther Airqi,,tii" lai tn wei'r ii/ier-plnnted r 
al] plot"5 $1.- ,hi( tL ti vap, i I 1; '(' p 1antod .intie 

plo ; t" a " 
radiation. VWhen it enn iv l ,.,d, 1, ',l,'' inc bn, could 

sides of t he i wel duce t he n' t rapped solar 

not he seen. 

As plants are hNa vv:; tuh, iiddle l;aiver mat ,rial[ is placed on 
the old mu lch and new mu!I'h app lied. The next plant in the 
rotation is then planted. 

One of the ma in advantages of this type of planting bed is 
the fact th.at the nutrient status of the soil is not an initial 
critical factor. This type of bed prvides all the necessary 
nutrients for v igorous growt:h. It a llowsi tremendous root 
penetration and prolIferacion thus increasing root surface area 
and allowing optimum nutrient intake. Eventualv the soil below 
the beds will bernefit fiom the translocated wa:ter osoluble 
nut:rients and decaying roots. 

One o F the important criteria of these beds is rapid 
transformat ion oF the organ ic materia I into s tab le, mo isture 
conserving, humus. It was found, in an "unofficial" side 
experiment, that using the Bliodynamic (B.1).) Compost Starter 
provided Much more rapid breakdown of the raw organic beds. 
Most of the material in the orIginal beds were chopped to 
provide rapid breakdown. In the H.A. beds the raw materials 
were not chopped to retard the breakdown rate and provide 
nutrient release over a longer period of time. The B.1). treat
ment was not included in the experiment due to lack of space in
 
the experimental plot area.
 

Initial observations indicate that the compost/planting 
beds provide all the nutrients required for vigorous healthy
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growth of both the tomato and Chinese cabbage plants. The check
 
plot plantsshowed--Znutrientddeficincies-nlmore -disease- -'and
 
insect damage on the tomato plants and~ fruits and less than 
optimal growth. The samne was obrerved for the Chinese cabbage.
 

Table 2 summarizes the yield information on the crops grown 
in the planting through :the'summer of 1985. The data in Table 2 
is mainy 'expressed on a per plant basis. Interpolation of the 
yield data to larger areas, considering plant populations, is 
easily done from this table.
 

There was a substantial difference observed in plant health
 
and vigor, disease resistance and production when comparing the
 
composting beds to the control beds. The tomatoes especially
 
showed a marked difference. Variety 77M(3)-35, which is an
 
indeterminate variety developed for the tropics, showed very 
Little fruit and insect damage until lace in the production 
cycle when senescence was occurring PT 858, a determinate 
variety of tomato, grew vigorously and again showed much better 
growth and resistance to disease and insect attack than the 
control. Both tomato varietieE, yielded substantially higher
 
than the controls (506% and 371%, respectively).
 

Sweet potatoes were planted in the spring using vine 
cuttings from NT 66. The cut end of the vines were inserted 
into the end of the beds and the compost pressed around the 
stem. The sweet potatoes in the composting beds were ready for 
harvesting 3 months after planting the vines. The usual growth 
period for TN 66 is 5 to 6 months. The harvesting was done 
after a 3-week rainy period. Several of the control plot tubers 
showed severe symptoms of soft rot due to the previously men
tioned waterlogging conditions. The tubers were also small and 
rather typical of 3 months of growth. The range in weight was 
10.14 to 190.3 g for the control plots. The tubers from t1e 
composting beds showed no signs of soft rot due to very good 
drainage and had a range of tuber weight from 19.6 g to 1.. kg. 

: Overall there were fewer tubers in the composting beds but 
they were much larger and ready for harvest 2 to 3 months sooner 
than the control plots. 

Vegetable type soybeans AGS 66 were planted directly into 
the layer below the mulch cover. The mulch was kept off the 

* :rows until the soybean had sprouted. The mulch was then pulled 
around the stems. There was some difference in yield per plant 
but no difference in 100-seed weight. The soybeans matured 
during the same rainy period mentioned previously and,all of the 
plots harvested had many diseased seeds. Both the control and, 
composting bed soybean population grew vigorously and. were well 
nodulated. A severe infestation of spider mites occurred duringL 
the growth cycle and was controlled effectively: with, a 19 soap, 
soluti.on. ~i * 

http:soluti.on


Table 2. Summary of yield data of crops grourn 
in the permanent composting and control beds.
 

Mean Yld. Mean Yld. Percent 
 Mean No. Mean No. Percent 
 Mean Wt. Mean Wt. Percent 100-Seed
/Plant /Plant Difference Tube-s, Tubers, Difference Tubers, Tubers, 
 Difference Weight
Crop Variety Control Compost Compost 
 Fruits Fruits Comport Fruits Fruits 
 Compost (@ 15%
(kg) (kg) Control or Heads 
 or Heads Control or 
Heads or Heads Control moisture)

Control Compost 
 Control Compost 

(kg) (kg) 

C-
Tomato 77M(3)-35 1.10 4.08 506.0 23.5 
 86.0 366.0 116.9 
 47.4 101.1 5"
 

Tomato PT 858 
 0.31 1.55 371.0 4.2 21.4 514.0 73.7 72.2 98.0 
 C
 
• .2 


Sweet 
.
 

TN 66 0.31 0.85 274.0 5.1 3.1 
 63.0 62.2 272.5 438.4 
potato 0 

" o 
Soybean AGS 66 1.48 g 
 2.3 g 156.0 
 Wet weather just prior to harvest. Poor quality seed. 14.7 g cont
 

14.8 g comp
 
Chinese ASVEG-I 


139.8 338.9 242.3
 
cabbage 38
 

Chinese Fong luk No heads formed. All plants bolted.
 
cabbage
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Chinese cabbage seedlings planted in the composted beds 
showed much better growth over the c(ntrol plots. The tradi
tional variety, Fong Luk, never formed heads. All plants bolted 
and produced flowers. ASVEG, 1, an improved AVRDC hybrid 
variety, produced heads and again the composting beds showed a 
242% increase in head weight over those produced in the control 
plots.
 

Research has continued at AVRDC during the fall of 1985. 
The main interest was In determining the water requirement of 
the compostP,to beds v; controls. 

An experiment was set up siATm lar tO the one previously 
described. Some of the raw materials were different and the 
plots were buillt under aicanopy t- prevent rair, from confounding 
the experiment. 

Table 3 summar izes the data ,ener-ted from those experi
ments. As (an be seen in the table, there was; an increase in 
yield in the coinl,,stin )e 3 (e:xcept eggplant) with 57% less 
water used. '[his Is of extreme importance when considering 
areas such as southern Taiwan, northeast Thailand or other areas 
that have ;! very wet seasii fdl Iowed by Several months of 
extremely dry coed i ti ons. 

Table 3. 	Summary of yield and water used in the permanent compoting 
and control plots. 

Crop 	 Yield Control Yield Compost Difference Compost
(kg) (kg) Control (%) 

Eggp ant 3.30 2.15 65
 
Sweet potato tip 1.52 3.50 230
 
Lettuce (wrinkle leaf) 0.38 0.83 218
 
Cherry radish 0.40 0.52 130
 
Tomato 6.73 9.54 141
 
Lettuce (native) 0.12 0.30 250
 
Amaranth 1.71 2.30 134
 
Corn 0.71 0.81 115
 

Total 	 14.86 9.95 
 132
 
Water used ',gal.) 336.80 145.00 43
 

The permanent composting planting bed concept appea'-s to 
have tremendous potential for increased yield, better plant 
health, reduced water requirements, resistance to disease ad 
insect attack and reduced inorganic inputs e.g. pesticides, 
herbicides and fertilizers. It is, however, not the panacea for
 
increased vegetable production in the tropics. There are many
 
variables to consider to make these composting beds viable and
 
economically feasible. Each situation in each country is unique
 
and must be taken into cons leration when developing and de
signing permanent composting beds.
 



The concept of this type of growing bed is scientifically 
sound. Potential probIli, areabl, that will arise in trying to 
transfer this tec'mologv re seen in avnilabi iHtv of enough 
divers:Ifled organ ,matr ilI t, buitd the initial growing beds 
and ini proviJing enough water in ard areas to allow good 
breakdown of the organic msaterial to fo.rm goo,.)d water holding 
humus. Fur tier investig taions ho (1 be done withI t he B. I).
Compost Starter iniaiding ch, rapid production of sistable humus.-;. 

Anli e i )t e n t ia 1 pr')I t t II arlea i : anaIi i '0i r aw 
material.s. 'i ;I ', ; Iit t Ie int trr ation ill tlie I f tern tine and 
few relerene Iq wit h- ' mat ia Is a t:m n wi Nn: v: , 1f o tin ! c o ti 
can be to K ittoe, - ,. ,Co .nAI vsis ofused t ratisW iequently, 


iaw materials pAr "l have
w,,It a Ft nutywlide t. t-v to he done 
to Wtter in, meanlaty it c ir~i', r,-:i n,gptn ti . . 

Lack ,ii Fle:tssi, il l il, K': ,a"! is, however, shouldly,' tn i t 

not (Iet Ir, ' 1' ,, ! tl''' ! /p!'!t.st 'ei d ( t
'thi Ii ', t e .The 

hplt' it 1 ;i s impIegenera I phI I I i . these IZI , I - at I 
( j P. I) , ,anrd ,e,)I u lld,' t'.It i ' be a i II mod iI i ed itnd be 
w!lh i at "a,':i:'nin l '"I C: r: -, 

IfI thIerie irs Vo ms cne. 1t it '~ t he leds willI heatr up sinmilar 
to t cad i t ieln; 't.ltpe t it . tPiht bed:s remain cool, monitor the 
plants fr titr gv'es dlet fa fr .i,, n. In witeri - ; it is recom
mended thi:tt the beds he. a ... i t,, i ii i ir for 7 days.L" e e t-
If the b,ls healr up, A lIow thei I" cii te c,-e Ilanting. 

The ' ll!ispts ing /,pIa P.t itt W ct' pt ppearK tPi, h ave many 
advantaga. e.y.i d r ptj)i ti water-Fdue [ilabol inpt 'teI iv red uced, 
ing re - emlnt,,to'd )iI ;,t tI: t,', i,:' d. n ' rIb i I tv: p1 ant high 
densit crops yeat-rou l in tho t 'fpiI. 

This ie ,thdhias' proven I-, reet l t loped AVRDCsiti I i ;i that 
oL O'LhOr international organizationns A I I continente to investi
gate the p.,etia of this method and its practical application 
in solving problems of intensive vegetable production in the 
tropics. 
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Sqv cod IIn g. S-, '1" 

Fom both s .o::::n$s an. seeds D.ig through the 
____________ _ coveing ma c rfial to layer 3.~ 

For Usedltnj;a poi nted stick nr pteceUice 
of1 htrihi Push Into bi Moe seedling 

'+ it,,d .i c r b< . Will )t p , i od. Push thilro iii l I c.' 2 and 
In tt, !;II I lto I hV t s IIck IiIaye r 	 a 

/c\--L-c ,hih iakeI h e I rg r. 

' t ; lunch ;evera I jol 1i1 lyer 2 

0 1io,. Pu: ,oil (town r ow i top of layer 

For <er,,!l invis: Fl I I hole part tally with good 

M.r sets: 	 Push seed into soi1, sprinkle a 
1.ti mo ree'o i on L01) and pres s again. 

Water bt 	 do not pull covering (layer 4) 

F, .. Ii',; ili t : d I I,' it soil 

Pa " . I I , r','tuil ". i'til I covering 

! .... . [ . .. \ it[:{Fo .- i.;!f~q .1-t.. I tt-jF s;ceds," hav.e{ 5P.........psproutedI pul~lull
 
- -'-~ r -- 11 Vi ~II . a cf U II S t (TIIIl 

Fig. 1. 	 Planting Seedl ing< anid Soee(Is in permanent Composting' 
Beds.< 

Additi ol omments. 

- Ho] es ioi ' to bo made only the first time the bed is 
p1 ant e. 

- Plant n\' different types of vegetables. This will help 
with insect sontrol. 

- Pla c flowers in s and fr controlho;idles ends insect as 
well as ethtic-. 

- If you cannf.ot. " tord'" the hed daily, when a crop is har
vested, build ip that area with additional materials (layer 

3), cover (ayer 4) nd reti ant. '.vetntually as all the 

crops are harves ted the ,nt ire bed will be rebuilc. 
- Sweet pot ato vines can b planted in the ends of the beds. 

Insert vines into layer 3. 

http:cannf.ot
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New Vegetable Project 
Steve S. M. Lin
 
Associate Plant Breeder
 
AVRDC
 

Summary
 

To generate information for tile 
 tropics oni the vegetables

which are not covered under the intensive varietal improvement
 
program 
of AVRDC, the Center has initiated the new vegetable
 
program in 1981 to evaluate commercial cultivars of five vegeta
bles developed in temperate countries. The five vegetables
include: sweet and hot pepper, cauli1flower, mustard, radish, and 
snap bean. 

Introductioni 

Of the 400 vegetables consumed in Southeast Asia, only
about 115 are routinely cultivated. Fewer than 40 of these are
 
suitable for commercial production. MNost modern cultivars af 
these vegetables were developed in temperate countries and can 
only be produced in the iimited highland areas or during the 
cool-dry months in Southeast A, ia. 

AVRI)C's New Vegetahb.le Program was established in 1981 with 
tile objectives of (I) screernin'o commercial varieties of selected
 
vegetables prior to their us:e by national programs and (2)
identifying crops thatimih warrant future research at AVRDC. 
By the end of 1984, 62 separate trials, including 45 observa
tional and 17 replicated trials, had been c-..nducted since the 
beginning ofl tle project. Of the 
five crops tested, caulif7lower
 
(Brassica oleracea var. botryti,) and hot pepper seemed to have 
the most potential. 

Catiliflower 

The outstanding cauliflower lines 
included "Chia Tai No. 
1" 
from Thailand, 
"F I 451" from Taiwan and "Mikado 40 Days" from
 
Japan. 
 The cultivars tested were, however, susceptible to black
 
rot and soft rot.
 

Hot Pepper (Capsicum annuum) 

The best cultivars 
were a Taiwanese hybrid known as
 
"Passion", the American variety "Hungarian Yellow Wax", and the
 

http:Vegetahb.le
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Korean cultivars "Twist Hot" and "Hong Shan Ho". Viral 
diseases, southern blight, and bacterial wilt were the major 
constraints.
 

Mustard (Brassicajuwcea) 

Mustard cultivars of leafy form was more promising than the 
heading type for lowland production in the tropics because the 
latter was less susceptible to bolting. Turnip mosaic virus, 
soft rot, and bolting seemed to be the major constraints of this 
crop. 

Radish (laplimus sativus) 

Several useful Chinese cul tivars had adequate heat resist
ance, but the right water, soil, and insect management is needed 
for them to have good stand ing and perform normally in the wet 
season. Most cui twivars, particuilar lv open-po] inated ones, 
showed poor uniformity in reot size and shape. 

Snap Bean (Pha',eolus i'wlgaris) 

This vegetable did not performi well as a bush type. The 
pole bean performed slightly bette-; "Creasback Yuang Ching" 
(Taiwan) and "Witsa" (South Africa) being the best. The major 
problems were rust, charcoal rot, and poor germination. 

Sweet Pepper (Capsicutn anttumn) 

This type of pepper was less promising. Most test culti
vars lacked heat tolerance, although "Gypsy", "Green Boy" (both 
from USA), and Taiwanese "Blue Star" yielded high. Viruses 
seemed to hW the foremost problem for production in the tropics.
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Biological Control of Diamondback Moth
 
in Farmers' Fields
 

N. S. Talekar 
ilu)nlologist
 

AVRDC, Shinhua, Tainan
 
'Taiwan
 

Sunnary 

In 1984, AVRDC imported a larval parasitre, Diadegma
 
eucero2 haga, for the control of diamondback moth (DBM) which has 
become resistant to practically all inserticides being used in 
Taiwan and elsewhere in Asia. In a preliminary test in 15 - 40 
in net house in the field, the insect successful]y parasitized 
DBM larvae and the rmaraiI :i gnificjntlv increased cabbage
yiCld over the con t: Io]. oc, of 1).I euceropha ga and a local
parasite Apantelle;. plut-ltt released:we-e 
 in the farm,!rs' 
fields during the sttudy. Result.; ,-howed th,t the parasition of 
. ieuiceropha ga increa-;eCd fro111 to ,i': n olne ItlInC il and1(1 combined 

parsitism of both reached 27%. MaIss-rel.ease of the two para
sites together with the applicat:ion of a microbial insecticide,
BacilLus thuringiensis was effective in controlling diamondback 
moth without the use of chemical in-,ecticides. 

Introduction
 

As a result of intensive insecticide use, the diamondback 
moth (DBM), Plurella xylostella I.. (Lepidoptera:Yponomeutidae), 
has become resistant to practically all insecticides presently

being used. The farmers' indiscriminate use of insecticide
 
results in yet higher level 
of resistance, exposes farmers 
and 
consumers to pesticides, and degrades the environment. In 1984, 
AVRDC imported from Indonesia, a larval parasite, Diadegma 
eucerophaga Horstm (ilymenoptera:Icheumonidae) which is specific 
to DBM. This parasite is established in Indonesia where it is 
giving good control of DBM (Sastrosiswojo and Sastrodihardjo 
1986) and it has been introduced in Malaysia (Ooi 1986, Chua and 
Ooi 1986). After some tests in large cages on AVRDC field, we
 
initiated a mass-release in the farmers' field.
 

Materials and Methods 

Mass-rearing of Parasites
 

The host insect, the DBM, was reared initially on common 
cabbage or rape seedlings in the laboratory. A large number of 



cocoons were col lected and placed in 0.5 0.5 x 0.5 in screen 
cages. The rnerg ng i ns cts were a I lowed to ovipost on lotted
cabbage seed lng:; io-r one div. 'I'lie cabbage seedlings with eggs 

were maintaiined ill the ,ex'nllouse Tor five da,,s: during which the 
eggs hatched iito Iirt--in'tar larvae. 

'Ihese se;e,, d! Iis tl . ]th iarv'.e were then placed for two 
days ill 0) : 0'.', , . li c e conta ining a large number of 1). 
euceropiai: adult.!-' prov ided w: Ith)n ( smeared oil a sheet of 
p1ast".c paper for fod. The,,e adi 1 t,; read i ly Iaid eggs inside 
the DBM Cat vx';. 'Che cahhae pI Ints were removed and ioaintained 
in a I arge cage int: ttIe a ivae plpate:l. 'Clhe paras it i zed 
COCOonS were LC to r.xeaI ecI eted 

'I'll A. tj I I e i. iI, , I . c itecr d f rom a (Chinese 
cabbagte li-ld ill . clotl t, ,Cii p t;id r ,tatetd 'n 'BMlia'vae. Tie 
reat il) Iteioxdii t', ' ' l ixI e' i asS haI L of ]). 
euceropha, tot t ilC;( C'fj 1 ' plants,: CC1it :!C C',ted C;'atxbage 
one-week-) ld r [I 4,e x( 1i,; !-;1 i'(I ' ' i,e :lec ]i e in plast ic 
Coiitatiix ; ( i1 Ci't': , hxpl) ,'e c d1t :-

Tht : ,1dii n,;1 wt ' - C" i-r ton, daV I- :, 1a Fge n l ber of 
1l), t adul t-; for wx,:iI C,;s Cf ,,,i. .',(!-' tilte eligg ; l tched into first
ins Lar larvae, ix',' '.t'e 0 iA:..:o teII; Ieadults In a 
cage (P. . . :: C. ill') C,,r iVi po!i1 t ixn . 'lie p, r sitized 
larvae wtre t:r;iar erred t:r a ot t rape and!-,esh seexli ogs, 
the A. jIt rel Cae c 'o'n,o we re c",l leected CI- -el ease in tile 
f ield . 

AVRI)(; Le.st-: A 40 :0: 45 i 1,: Mdwas p ItIa e d to coti1ti1tix c i )hage 
in spring 1985 I iaea wa- farther ,i.vid,'d into 40 i , 15 m 
parcels and each ,.,qas encl,.,.-;ed in I. x i gh non tet . 'lTre e 

weeks after t rana, Tnt i 1 ', MI)tldC caotos ,e re i n t rodil ced in 
first two cages 1nd the th ird cage was, ita-ntiained as an insect
free c eck. (,tI-t ng wi th in a i,,t ek aft.er 1I)I' release 1). 
euceroplhaga altnIt we re i ntrLoduced pe rJod "ealIly in one of the 
t:wo cages whixe DB1M was,, n xkaras wasreleased. t:- )[t BMlarvae 
monitored by saiipl Lng the third or fourth instar 1)1MM larvae and 
record ing the number of insects turning D)t'M or parasite pupae. 
At harvest we sampled four 5 itt x 1.5 in area and recorded the 
weights of all cabbage head. The vield data were extr-apolated 
to tons/ia. 

Farmers fields; With Ishie lie 1p of te Luchu Vegetable 
Growers Asscc:iation, a 9-ha area owned by 23 farners who grew 
cauliflower and broccoli were selected. 1",ight release stations 
were established. Each station consisted of a perforated wooden 
box mounted on a 1-m-high support. A large number of para
sitized cocoons were placed inside each station once every week
 
starting in early August.
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Once every two weeks, 50(0 g of Bactospeine, a Bacillus
thuringiensis formulation, were di.stributed free of charge to 
each farmTer to protect their crop ag,'ainist other lepidopterous
pests such ns cabbage l, per, Lt tcu uLtworm, cabhage butter
fly, and cal)bge webworm. Meetings wih al I flarmers were held 
once every two weeks to exp ain the purpose and benefits of lBJM
biological control and the prope- use of B. thuringiensis.
During tie ow.,t hay, the farmers' queries a bout their insect 
pest prohl) em \w.:,,- I s answered. 

Ohser-N-i iol onI a stsl 

Starting early November the whole area was sampled periodi
cal ly by collecting at random 100 to 150 3rd to 4th-instar DBM
larvae, dissecting each, and recording the parasite larvae 
feeding within. 

Results and I)iscil',si 

AVRDC test: The parasite readily infested 
11BM larvae. The
 
average parasitism whtich 
 was onlv 13. I about a month after the
parasite was released, reach eld W ';.7 just before the harvest.
 
The yield response of cabbage raisesd ,under three 
regimes of DBM
 
infestation is summari:zed 
 in lable I. Whoen D. euceruphaga was
 
introduced, the p'aras i t ism 
 inc reased the cabbage yield

significantly. 
 In fact the yield was doubled over the control

plct witere only I)BM was iptroduced. In a cage where no DMB was
 
introduced, 
 the yield was significantly greater over two
 
remaining cages.
 

Tabl e i. Yield response of cabbage subjected to 
infestation by diamondback moth with and 
without parasite. 

Diamondback moth .statuso Yield (t/ha) 

Only Diamondback moth released 7. 67c 
Diamondback moth - parasite 14.83b
 
No insect release 30.93a
 

Planting 
date: 85/1/16, DBM released: 85/2/7, D. 
eucerophaga released: 85/2/14 to 85/3/4. Harvest 
date: 85/4/4. Moans follnwed by the same letters are 
not signiftcantly todifferent at 5% level according 
Duncan's multiple range test. 

Farmers fields: Until 18 December, about 9,000 cocoons of 
D. eucerophaga and 1,400 of A. plutellae were released 
over the 
area. Soon after emergence, the adults moved out and were 
observed searching for DBM larvae throughout the field. Because
 
no chemical insecticides 
were used, the native parasite, A.
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Plutelae, started in fest ing DhIM larvae. These parasites were 
collected, rmass-roared, and released back in the field. 

The re.sults ot the r<ate_ ol paras itisu on I diamondback moth 
by each of the two paras too are sum<:rized iin Tah.le 2. A month 
after the first release, the paqrasites f.;tarted infestng I)BM 
larvae . The pa-:-isit ism of I). eicerophgaga increased from 0 to 
16% and tIhait ,1f . p ilt I I au fron (I to 10. 67 in one month. This 
rate w;i tr lot giowiIng with i greater andl greater propor
tion of A . Pt_ t kl I'1 1o1 g tI le p: ras i tism. 'I'h s, leve1 of 
parasi t i <;1 i I,'I( (Iu at- to pi ,e comIlp et e 1>) control; nonethie
less, ii (-m)i )1n t i i)lvi w f- I Ik. HillIill 11i e s ;tn; , )H 11 0f es :] ttion was 
under reil' ni) L 1(-)i1 f I 'i illou otinc il t-() chliell i ("lI ise tL 

ci de, . 

Tlabl 2. .c "lrr.< it of;it 1-I I): 	 tw,,o l arval painsItes ;, 

Oservat i<:.'P -a ; it lijl P- rcen tape iiIta P,iras it isin 
date ). 231ic1rohlu4 A. Plut:e 1Ia e 

1 1-5- 5 () 0
 
11-t2-85 ( 0 
 0 
11-18-85 	 12.2 3.6 	 13.8 
11-25-85 2.0 	 5.0 7.0 
12-3-85 12.6 	 3.5 16.1
 
12-11-85 12.8 
 9.6 22.4
 
12-18-85 16.3 
 10.6 	 26.9 

Location: Lulchu towns h fp in Kaohs Itung county. 

Some farmers repo rted unusua ly large sizes of cauliflower 
heads and the absence of any I)BYI larvae in broccoli heads. This 
level of control was never achieved in the past despite drench
ing with insecticide cocktails. 

The following problems were encountered in the course of 
the research: 

* 	 It is very difficult to convince farmers not to use chemi
cal insecticides despite their unsatisfactory results in 
pest control. Cauliflower growers also tend to drench 
flower heads wi tlf insecticide mixtures a week before 
harvest. 

e 	Mass-rearing of parasites should be streamlined to produce 
a maximum number of parasite cocoons in the shortest 
possible time. At times unexpected large-scale mortalities 
occur because of diseases. 

* 	 Although a large number of D. eucerophaga was released rnd 
the parasite larvae within the DBM larvae was observed, the
 
D. 	eucerophaga cocoons was not 
yet seen. This will require
 
continuous release of this parasite until they 
are estab
lished.
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Conclusion 

Attempts are being made to control I)BM by a mass-release of 
two of its larval parasites, together with the application of 
Bacillus thuringiensis, in farmers fields in Luchu township in 
Taiwan. This combined approach gave effective DBM control
 
without the use of chemical insecticides. This program is now
 
being expanded to other areas.
 

References Cited 

Chua, T. H. and P. A. C. Ooi. 1986. Evaluation of three 
parasites in the biological control of diamondback moth in 
Cameron Highlands, Malaysia. pp. 173-184. In: N. S. 
Talekar and T. ). Griggs (eds). D)iamondback Moth Manage
ment. Asian Vegetable Research znd Development Center, 
Shanhua, Tainan, Taiwan, ROC. 

Ooi, P. A. C. 1986. Diamondback moth in Malaysia. pp 25-34. 
In: N. S. Talekar and T. 1). Criggs (eds). Diamondback 
Moth Management. Asian Vegetable Research and Development 
Center, Shanhua, Tainin, Taiwan, ROC. 

Sastrcsiswojo, S. and S. Sastrodihardjo. 1986. Status of 
biological control of diamondback moth by introduction of 
parasitoid, Diadegma eucerophaga in Indonesia. pp. 185
194. In: N. S. Talekar and T. D. Griggs (eds). Diamond
back Moth Management. Asian Vegetable Research and Devel
opment Center, Shanhua, Tainan, Taiwan, ROC.
 



Strategies for Initiating Col
laborative Garden Programs in 
Indonesia 



5 

Home Gardening Activities at the Institut
 
Pertanian Bogor
 

Edi Guhardja 
Dean 
Bogor Agricultural University 
Indonesia 

Summary
 

As an institution of higher learning, the Institut of
 
Pertanian Bogor (IPB) promotes instruction, research, and
 
extension activities in science and technology with emphasis 
on
 
agriculture.
 

Two home garden proposals are introduced in this paper: one
 
for the village in Java and the other for the transmigration 
areas. 

The Department of Community Nutrition and Family Resources 
(CFNR) of TPII proposed the home-and-village-garden approach 
through the Family/Family Living System (F/FLS) program. The 
project aims to assist rural families develop a well-balanced 
system of farm production to increase their income; assist rural 
families, especially malnourished families, provide nutritious 
food from limited resources; use underutilized yards in the
 
village to 
increase local production of nutritious food; improve
 
the village environment economically and aesthetically;
 
encourage women in the village to improve their roles and
 
activities in rural/community development which will directly 
benefit their families; and assist rural families develop 
their
 
managerial and technological skills for handling and processing
 
food products (postharvest technology).
 

The Cikarauiang study for the villages of Java aims to 
develop and use the resources available; improve nutrition,
 
especially 
of Vitamin A; encourage women's participation in
 
activities that are beneficial to and profitable for the family;

and improve the environment. To date, the Cikarawang study
 
consists of four main activities, namely; identifying the
 
location, participants, problems, and solutions; encouraging the
 
main group of participants to recruit their neighbors into the 
home-garden activity; educating the participants in the
 
preparation, preservation, and marketing of food; and analyzing 
the data for future garden research.
 

The Department of Agronomy of IPB, on the other hand, 
proposed a home-garden model for the transmigration areas (TA).
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the pr. Ii in1th is are from 

those of established vil lrages in .Java. The TA is considered as 

test which may determine the success ot sublsequent trasmigration 

programs. At succuss I l TA liunt, gd vii (i0) is "ue that is 
functional to the owner in soc Ionecmi ( terms. To plan a 

strategy Q- M; development, one must know that problems of tHe 

area. 'Ih proposal set goals "t achievement atter six months, 

ore year, two ,ears, and three 'ears in self-sufficiency in food 

and income and in the ctiilt-ivat ,io f the 'PIR land. With special 

aid funds, tihe tarlct datp' aire ,xpected to accelerite_ by one 

year. 

It recognized that -ems areas different 


To induce tho iohia! it ;ii t ; ) ,i(1' it.Le gji rden s, stoime 

factors were considered. ri- t viplots were to t ('hoseln or, 

the to !lowing basi : qu ik-violdin,, marktetal e, industrial, and 

export. ot!her m ider;itI .et tie rate -f c .pv growt h:andt we 

low lab;hor , c< (qsipplvI: hi' r tinitil];trc' t e(tll] i e , cropping 

inteisim , 0111] tip r,t',l q, nid soil ml;i ,:l ult imp-rlta - and 

relevant, 

An asttI'/ii I ro seiS Io_,pr'l ;, in p,,sot i with 

agrorinom t, , , -:per ts, a n! :i rr i I ItI r:I o oIIo 1 i c 

experts and f mc,rs, in tn h csirried oti . Tie r richl-(idesign 

consists of 1 nie with r-. ast t hrer fari each repl icates. 
Each yenr ' p rg evil]iated in tlerms o1 the quickest 

pay-ofts in economv in lab , tood stock security, land 

improvement, increase in productivity, and income. 

The Iinstitut Pertanian Bogor 

As an institute of higher edacation, the Institut Pertanian 
Bogor (IPB) in 1ndonesia 1"r-o tes instruction, research, and 

extension activities in sciences and technology with emphasis on 

agriculture as a whole. 

The development of these activities considers past, pre
sent, and future conditions. The outline of the National Goal 

(GBIIN) which is reviewed every ten years, and the Five-Year 
Development Plan (PPLT) which i. reviewed every five years are 
used as guidelines in constructing the Annual Plan. 

As IPB is involved in higher education in agriculture, four 
different sectors should at least be included: education and 
culture, agriculture as a whole, health, and manpower. The 

curricula in four levels - the Diploma (SO), the Sarjana (S1), 

the Magister (S2), and the l)oKtor (S3) - in different fields of 

study within the agricultural field are flexible enough to 
review the existing academic activities and introduce new ones. 
Besides those formal programs, short courses can also be orga

nized. 
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As indicated in the F-orth Ifive-Year Plan from 1984-85 to 
1988-89, agriculture dev%, Ipment wi I incl ude activities in 
intensification, e:tens in, diver.-if ication, r'ehabiljuition, and 
conservat ion .;! iata i i i 'oi c-cs ti c:y iroii t . Ac iv [ ties 
that advance se 1 f--so f ficiencv in f.)od, improve food quality, 
increase fari , inco,,e, an 1Idhi 1 a ppy famil I life are closely 
related areas-- in which I Ph can p'iv ain important role. 

These oh1 ,_ 'ive; ,r, tran:'ted t- courses, trainings, and 
in the Student Iic d .,r (K(1: wily-1- tiues!tideilts directly 
work, Iearn -id t ,.' cl ), ai:d ex tend :c t i ' i L f suChI as home 
gardening, i i t I ,' i :, . 

In th i.sp,'apcve, i me a,,rd en propo;a I s wi I I he introduced: 
one for the v i ] aces(; in .l.,a -ind t ie other for the transmigra
tion areas. A report on the home-, arden-mariageinent project is 
also presented is i proc rs)' of thos e two a:tivities. 

C(ontiibution ()f Home and \;ilage (ardens 
(() the Improvv)vO ent of Snall!-iari Families 

Nutrition improvement i; one )I the prioriri es of Indone
siun develomenit: l annin , si nce it i,; real ized t-hat nutrition 
affects t:he ,rwtl aid de''e ,opri_'t ()I ilafnt;S an(1 children, the 
productivitv and we!--he I ,g ,1 ado ts, ecnm)Tic development, and 
sociopltical i (.;I. I tta I slhor t, nutrition affects the 
qualitv o) lhui-inari resin rc ';nd , hence, tihe success (f Indo)nesian 
development . Ii 'the Indnesi;i Five--'Yu'ir Development Plan IV 
(Repel i t:i IV), ri'tr it i : i I be improved through the integrated 
effort amngTil 5'seve ra I -c. LorS , inc Iud ing liea I tht: fami Iv planning, 
and agricul ture. 

Malnutritiol alid (1;alde-ils 

The malnutrition problems , al though different in magnitude 
and se17erittv among different areas in Indonesia, are protein and 
energy malnutricion (PENI), Vitamin A deficiency, iron deficien
cy, and endemic goiter. l)urlfng Repelita lII, 9.9 million 
preschool chi dren had P1M; 29 mi lion schoo I-age children, 
Vitamin A deficiency; 13 million people, endemic goiter; and 
12.5 million preschool cliildren, ( million school-age children, 
and 14 million adult women had iron defficiency. 

The rural poor, including the l andless and subsistence 
farmers are among the most vulnerable groups who require special 
attention. Limited land resourc:es, low education, and lack of 
capital and managerial ski II make the acquisition of food a 
critical human basic need.
 

1 Proposed by the Department of Community Nutrition and Family
 
Resources, Faculty of Agriculture, IPB. 1984.
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The number of small farmers, however, is evidently increas

ing from 6.6 million in 1973 to I million in 1980. Since the 
goal of national development is to improve the people's standard 

of living, it is necessary to set up a program f:o minimize 
poverty especially of the landless and stbsist:ence farmers. The 

programs should consider the existing sociocultural and economic 
milieu, as well as the felt needs of the farm families. 

One alternitive approach for this purpose is Farming/Family 
Living System (F/us) research, development, and extension 
activities on home and vililage gardens. This cho-ice is based on 
the following considerations: 

I. 	 Home gardens are resources that the poor rural community is 
fully aware of or util ized for their benefit. 

2. 	 Home and village gardens can be used as a safeguard against 
crop failure, droughlt, and rural poverty. 

3. 	 Home and vill age gardens are sources of nutritious foods, 
especially of vitamiiin and minerals, for the needy families 
in urban areas. 

4. 	 Due to their proximity to househiolds, these gardens can be 

managed continually and inten-wyely by t:He families. 

5. 	 Home and village gardens can also be used as educational 
and recreati,:nal resource and a place for family inter
action in the rural areas. 

Goal and ()hjcct ives 

The home and vi]lage garden project is aimed at increasing 
the quality of life of landless and small farm families in terms 
of improved nutrition, higher income, and better I iving by 
helping them to utilize their available resources. 

The objectives of the project are as fol Iows: 

I. 	 To help rural families develop well-balanced farm produc
tion system to increase their income. 

2. 	 To help rural families, especially malnourished families, 
provide nutritious foods from their own limited resources. 

3. 	 To use underutilized yards in the village to increase local
 
production of nutritious foods.
 

4. 	 To improve the village environment economically and aesthe

tically.
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5. To encourage women in the village to participate in rural/
 
community development which will directiy benefit their
 
families.
 

6. To help rural families develop their managerial and techno
logical skills for handling and processing food products
 
(postharvest technology)
 

Scope of WVork 

As proposed by Gershon (AVRDC, 194), IPB will participate
 
in workshops and overseas 
training, and will be responsible for 
in-country training, research, and development of methodologies 
and eva lt ior, me ch an iss. 

Research/act:ion research which include extension can be 
conducted as soon as poss ib] e and need not depend on overseas 
workshop and training, since IPH has enough experienced faculty 
members to impl]ement rhe farm n! fami v living system through 
the home and viilage gNrden project. Ohe of the significant and 
promising activities of IP, in this system is conducted by the 
[)epartment of ('ommmnitv Nutri.tion and Family Resources (C(NFR), 
IPB. Since Mardich 19H6, (Nlt has been doing a preliminary action 
research on home gardeninlg in gCikarawang village, Bogor. 
Cikarawang ;s one cf the seven villages around the IPIH I)armaga 
campus, which is freqaently used as a social laboratory by the 
IPB faculty and students for research and extension programs.
 

This project at Cikarawang village can be improved and 
developed and used as an important source of information, as 
well as f e ld experience for the umbre Ila project on F/IiS in 
Indonesia. The scope may be broadened to include activities on 
on-farm research, extension, and development. It will emphasize
 
not only the technical aspect but also the sociocultural and 
economic factors. The iPB Departments of Agronomy and Agricul
tural Economics and Sociology will. he involved in the project 
activities with CNFR.
 

Work Phn 

The home and village garden project will be initially 
pretested at Cikarawang and then expanded to other selected 
villages around the IPB Darmaga campus and other villages >n 
Indonesia. The plan of work (Fig. 1) is described, as follow; 

Step 1. Evaluation of the Cikarawang home gardening 
management project and collection of base-line data from other 
selected viilages. The socioeconomic and demographic data, as 
well as technical aspects of home gardens, will be collected
 
from all participating families. D)ata and information 
required
 
will also be cillected from formal and informal leaders, well
as 

as institutions in _he Cikarawang Village.
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Evaluation of the JBase line data collection from 
preliminary project f other villages surrounding the 
(Cikarawang) [IPB Campus 

Step I
 

6 months
 

iSoco-cuitural, economic, demographic data 
(technical & human elements of F/FMS data) 

Refinement of the preliminary project 
Step 2 - ! 

3-6 months 

d project methodology] 

Pilot project 

in selected villages 
surrounding Darmaga campus 
- monitoring evaluation 

Step 3 - family participation 
t2 months - commun it,' development 

{Improved
& weli-utilized
 
home and village garden 

Development in 

Step 4 
? months 

Transmigration Other 
area rural 

Using similar areas 
steps as above 

Fig. 1. Work plan diagram
 

A 
random sample of families will be selected for in-depth
 
case studies. Nutritional data will be collected in an anthro
pometric, dietary survey or the subsistenc potential ratio 
(SPR) method from each sample family. Evaluation will also
 
include discussion with the families to find out if the preli
minary project fit them and meet their felt needs.
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Along with the evaluation of tie pre Iliminary Cikarawang 
project, base- ine data on farm Ing,/ Imi1v lNivIM systems (both 
technical and htman e lements) wi l be coilected from other 
selected vil or rma th,I P ,,a campus.n e in. PR' Iia 

:;tep -3. R fI ilnement of the p iect lmotho lng . Oince the 

data and inaerwa t inn en 1!lot oat step 1 ,is a!na, '7ed and eva

lu;ated, tie pretested lro prt methodolcgv wi I I he refined to 
meet the overal bojechi,,,es of the project being implemented and 
developed. ho elI inmnts w i I include metijod, logy of re
search, artion, iiah, .I tone in programs. The impl emen

nd t ti ined I bl 
011 tlire neteds, of{ r ,t I ,, ii, i i[i r-~i iat i t ,'iVq l a1)b1e r I
tation at tl o de elopme ,i te progartams will based 

k~L !, av 

sou rces, (human aind n , ln)a . 

Step 3. Pi lot ,r,:jct. ']he rel ined pre Ifi project 

will be imple niitel ali ;t ,l i iF iii mol-e deat il in a pilot 

K.", in, eva during 
the iniplement a i,, -f Or, p r proe ct will he coi,,nducted 
c on t li iinii I R,. i 0(-i Ha a aN, iVaiaenit i, n ! ,,ti human and 
techni , 'a , 

pro ect of naoler ,, v illages. L I ton and nluntion 

aela1 liVt i W tv f 1 V, . c-1 r o d mi thL I to get 
detai led iOfr t i,,M i t l atnmi . , i eo per,- t for the 

ilnprovelTeit -1 Iiti itLii i' i toio; 

l'articipat ilip, a I I sii will he encouiaged to develop their,; 

own capabilitiese in proper lv uti izing available resources for 
the improvement of the! r wel fare (better nutrition, higher 

income, and better living). Therefore, the main characteristic 

of the perojrct is oll--Ia rii research/action research which will 
continuie nlii t IV ,-, Livitie; even in our absence. 

S t t1) lye I opmn t , roP>: t deve iopine n t include the 

implementation ot research and acti ;o-,ori nted research programs 
in other unte:stetd ruralI areas, pee iail I' in transmigration 
areas. Activities will Ibe similar to the above three steps. In 

addition, tile development of the projct wi Il include implemen
tation of the resilts in otlior crcaal Iareasa with sim:ilar condi

tions as in the pilot project. 

Home (;ardelling at (iikarawang Village 2 

Cikarawang is one of the seven villages in West Java, 
Indonesia around the campus of the lnstitut Pertanian Bogor 
which is under the supervision of the ItP1 Lxtension Program. It 
is frequently used as a social laboratory by the staff members 
and students for research and practical work. 

27Siti Nurisjah, Lecturer in the Department of Community Nutri
tion and Family Resources, Faculty of Agriculture, Institut 
Pertanian Bogor.
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Since March 1984, the Department of Community Nutrition and 

Family Resources (GMSK) has been doing home gardening (HG) 
action-oriented research in this village. Besides this project, 

there are also some others which arc currently being conducted, 
such as the family planning, nutrition, and clean water pro
jects. 

The Hoine (arden Nianagenient Project 

Low Vitamin A consumption is a major problem in many 
villages in Indonesia, including Cikarawaig. Within the village 
itself, however, there are some resources of which the villagers 
have not been aware of or wlhich they have not fully used for 
their own benefit. Among these are locally grown vegetables 

that are rich in Vitamin A, an exist:ing yard, or an unused area 
nearby. 

Accordingly, the (;SK department planned an action-oriented 
research project in home gardening with the following main 

objec tive s: 

. )evelopmeint and use of available resources around villag

ers' houst;
 

2. 	 Improvement of nutrition, especially in Vitamin A; 

3. 	 Encouragement of women's participation in an activity that 

will directly benefit the family and is potentially profit

able; and 

4. 	 Improvement of the environment 

Activities
 

The 	action-oriented program, starting in March 1984, was
 

planned to list for one year. To date, there were four main 

activities in this research:
 

Step I: Ninding the participnts for the project, identi
fying the problems, and helping them in the field. This in

volved finding the right and proper location, assisting in 

garden planting, and consulting on maintenance. 

Step 2: Encouraging the first or main group of participants
 

to recruit other neighbors initiate a home garden project.
 

Step 3: Using the garden products. This included nutrition
 

education and instruction in food preparation, p:eservation, and
 

marketing.
 

Step 4: Analyzing the data obtained for future garden 

research.
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Other activities were planned on a weekly basis to support
the main activities. Among others are cooking contest to 
evaluate creativity and application of nutrition principles in 
the preparation of saladsc and snack food, , scussiuns on the 
nutritional value of Vitamin-A-rich foods in the diet, and home 
garden compecition on every national day, such as independence 
Day.
 

Results 

Up to now, three main results have been observed from this 
action-oriented research: 

t.The factors rhat: dfscourage the adoption of their home 
gardens have been assessed: Some houses had a very small 
yard or none at all1. Some yards were shady, and a number 
of chicken:." wander in the yards and ate the growing
plants. Finaly, i:he Ic;ca I residents were not eating 
leafy veget:,tb Ies and were unaware of rhe benefits of home 
gardens. 

2. The type of e:tension service that need to be established 
to encourage vii lagers, especially women, to use their 
gardens has been determined: The seed and plant exchange
("arisan tanaman") was one of the appropriate ways of 
encouraging them to grow gardens. It also trained them to 
make ful I u-e o1 the i r own resources and not to depend on 
others, except oN the new garden technology. 

3. The number (f participant:s grew from 17 to 42, mainly 
because they knew the benefits of gardens especially of 
their ccoiomic vailue. They are now saving money from the 
vegetablcs they ra isei and improving their diet. 

The action-orio.nted nresearch is sLill continuing up to now.
 
Some other data are s;till he iig col Iected.
 

Home Garden Model - As a Starter in a Complete FRS 
in the Transmigration Area ' 

Aside from the functions of the 
home garden (HG) mentioned
 
by Terra, several other experts emphasized its role as a re
course, especially in famine (Marjono l)anoesastro), as a means 
of land conservation and 
ecology stabilizer (Otto Soemarwoto),
 
as a germplasm bank (LBN), Ls 
a source of Licome for subsistence
 
farmers 
(Anne Stoler, David Penny, and Meneth Ginting), and as a
 
source of nutrition (Sri Setyati 
 low-income subsistence
 
Harjadi).
 

3 Proposed by the Department of Agronomy, IPB, 1984.
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Lately, interest in transmigration gardens has been in
creasing. Problems in transmigration areas (TA) are different 
from those in Java. Their ecology, extent, and role are di
verse. The TA is viewed as an initial capital whose proper 
utilization Is important to tie success of subsequent trans
migration programs. 

To a transmigrant, a successful home garden is an "exten
sive garden with several productive clove trees, a few tens of 
coconut tree! and heavil; fruited citrus grown with some live
stock, a f ish pond, and ,'arious plants ready to h.1 enjoyed by 
city visitors or even given as presents to guests." 

It can be said then that a succesful garden is one that 
has a functional relationship with the owner, thac is to say, 
his economic and social functions are fulfilled at the same 
time. H is garden does not only supply if1m with income and 
nutrition; it also gives him the opportunity to relate with the 
community (meeting, sharing) and with himself (resting, en
joying). 

In ,mdec to be able to ' .an a strategy to develop success
ful home gardens, it is mlecessar to know the constraints and 
the problems in the transmigration area, in general. 

Problemis and Potential 

The devel opmnent: of the home garden in the transmigration 
areas generally proceeds by fits and starts. There are only a 
few kind, of vegetables and fruit trees and not enough shade 
trees available. Soil maintenance is lacking. Crops cannot be
 
harvested because of fi Ads or pest infestation. If there is 
any yield at all, it cannot le marketed.
 

A we 1. thought-out p lan for gardening is sadly lacking. 
Capital is needed for seeds or seedlings. Soil conditions are 
poor (low p11, clayey), tie topography is bad (sloping, often 
flooded), mnd labor is scarce. 

I)espite the many problems and constraints, there are a 
number of potentials that merit attention, in addition to the 
size of the area. Women labor is waiting to be tapped in the 
home garden and marketing of yields. The farmers and their 
wives have always wanted to increase the types of plants for the 
"apotik hidup". There are IC skills in the region of origin and 
available soil improvement technology that need to be used. 
Improved drainage and good soil management can do much to 
improve the soil. Better transportation and marketing facili
ties will go a long way towards pushing the gardening project 
forward.
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Stages of Achievement 

After we have understood the problems, the following 
objectives are expected to be realized within certain reasonable 
periods of time: 

1. 	 After eight months on location there should be a production 
of carbohydrates (calories for three months), legumes as a 
source of proteins, vegetables as a nutrient supplement, 
and a source of cash for kerosene and salt. It should be 
possible to rea.Ize this from !; ha of home garden. 

2. 	 After one y ear on Iocat: ion, the family should he self
sufficient in ce ruils and beans. le should be earning 
more. Ti ma.' be poqs5;ib]e from I ha of land and -; ha of 
home gairden (lipg. 2). 

Area Ii3onths 3 months 3 months 3 months 

a. 500 in" I I C, 2 

b. 500 ii- IL 1 	 C2 

c. 3100 in- L2 C: 1I1 C1 
500__ 12 11 

d. 500 m 	 2 ) L C 

e. 500 in2 Various vegetables : leaves, fruit, roots 

C1 ,2 	 = cc eal I and 2. 11,2 Legumes t and 2. 

Fig. 2. 	 Simple cropping sequences for a 14 ha HG at the early 
time, using minimum labor. 

3. 	 After two years, there should be enough of cereals and 
legumes for food and for the market. By this time, the 
land has increased to 1 .75 ha with the home garden steady 
at !4 ha. 

4. 	 After three years, the farmer should not only be self
sufficient in food and cash, but has also started to 
cultivate the PIR land (NES-plantation). 

This 	 will be achieved if 2 ha of land has been cultivated 
on the minimum tillage system.
 

With special aid funds, these objectives are expected to be
 
accelerated by one year. To accomplish this, the following are
 
required:
 



67 Home Gardening at Institut Pertanian Bogor 

1. 	 Help in the form of knowledge and skills in planning; 

2. 	 Production inputs (hand tractors, lir.e, rock phosphate, all 
the seeds needed, etc.);
 

3. 	 Marketing facilities; and
 

4. 	 Special instruction or a manual in the use of production
 
inputs.
 

Plant 	Priorities 

The 	 following priorities should be made in choosing the 
plants for home and village gardens:
 

1. 	 Quick-yielding plants: jackfruit, rambutan, jeruk, bananas,
 
pineapple, soursop, and papaya. 

2. 	 Plants marketable to Jakarca (for the Trans-Sumatra track): 
coconut, gand.lria, young jackfruit, ginger, jeruk, avocado, 

petai, and plantain. These command high prices and are 

suitable for long-distance transport. 

3. 	 For industries: clove, gnetum, coffee, pisang ambon (for 

sun-dried banana), soursop, nutmeg, and certain kinds of 

pineapples.
 

4. 	 For export: ginger, camphor rhizome (kencur), nutmeg, and 

other garden plants. 

5. 	 For food and nitrition.
 

Furthermore, the rate of canopy growth must also be consi

dered. The ones that quickly provide cover must be chosen, 

especially near the slow-growing trees, such as clove, to 

decrease erosion, suppress weeds, reduce competition among 

different crowns. In this case, it is necessary to consider the 
final canopy at maturity (after ten or more years) to attain the
 

ideal "etage bouw" or "multi-storied canopy" (Table 1). 

Anoth*r consideration is labor which is in short supply. 

Therefore, minimum tillage, intensive multiple cropping, and the 

right cropping intensity must be observed. In addition, the use 

of the hand tractor is necessary during the initial land 

clearing stage but must be minimal in the later stages. A 

rorrect knowledge of crop rotation (information on types of 

"heavy feeder," "light feeder," and "high giver" plants) is 

important.
 

Action 	Research 

Action research programs must be carried out whose results
 

are immediately felt by the community and tested for improvement
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and dissemination to other areas. This program will require the
 
cooperation of the agronomists, soil. experts, and socioeconomic
 
experts as extension workers, motivators, cost-analysis investi
gators, or marketing instructors.
 

Table 1. Types of crops for which seeds/seedlings to be made available
 
for the first year as input.
 

Plant 


A. Upper, Story and 
Second Story
 

1. Coconut (Nias/llybrid): 

2. Clove 


3. Tangerine/mandarin 

4. Coffee 

5. Rambutan 

6. Jackfrult 


7. Petai/Jengkol 

8. Nutmeg 

9. Lanson 


10. Gnetum 

11. Avocado 


12. Guayave (big type) 

13. Jambu air 

14. Soursop 

15. Durian 

16. Breadfruit 


17. Gandaria 

18. Jeruk Bali (pomelo) 


B. Middle Story
 

1. Papaya
 
2. Pisang ambun 

3. Plantain (p. tanduk) 
4. Plantain (p. uli) 
5. Pisang raja 
6. Pisang sereh (susu) 
7. Sugarcane
 

a Plants under C and D groups 

groups.
 

No. 


1o 

16 


10-20 

20
 
5
 

10-15 


5
 
16 

5 


10 

2-3 


3 


10 

2 

2 


2
 
2
 

5
 

5 
5 
3 
3 

can be 

Plant
 

a
C. Herbs & Vegetables


Ginger, kencur, cucumber,
 
string bean, pigeon pea,
 
taro, pineapple, setaria
 
(forage crop)
 

D. Cereals + Legumesa
 

Maize
 
Sorghum
 

Upland rice
 
Sweet potato
 

Mungbean
 

Peanut
 
Soybean
 
Kudzu
 
Cassava
 

interplanted with the A and B 

Table 2 shows the complete HG research program as part of
 
FSR. The time of attainment depends on the funds available.
 
However, it should be possible to set three to five years as the
 
deadline.
 

In this action-oriented program, the first thing to do is
 
to develop the farmer's ability to plan, that is, the ability to
 
lay out a home garden design. This means knowledge in zoning,
 
plant combination and composition, rotation pattern of annual
 
crops, diversification or choosing a complete set of annual
 
crops, soil conservation, planting and care of fruit-plant
 
seedlings.
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Table 2. 	Action-oriented research program, with the home garden model as a 
starter in a complete FRS. 

Activity 	 Description
 

Year 1: 	 Home garden
 

a. Soil preparation: limirg
 
use of rock phosphate
 
terracing of sloping land
 

b. Planting of cereals
 
Planting of legumes, vegetables
 

c. Composting
 
Preparation of planting holes for trees
 
Planting of hedges
 

d. Planting of trees
 

Year 2:
 

a. Correct plant rotation (cereal, legumes, Home garden
 
vegetables
 

b. Preparation of fields ( - I ha) Field for agronomic crops 
c. Continuation of tree planting 	 Home garden
 
d. Livestock & poultry raising 	 Home garden
 

Year 3:
 

a. Cultivation of 2 ha of field 	 Field for agronomic crops
 
b. Maintenance of trees (fertilization & Home garden
 

pruning)
 
c. Continnation of coverage of the soil with Home garden
 

camphor roots, ginger
 
d. Livestock & poultry raising 	 Home garden
 

Year 4:
 

a. Start with work on the land for PIR garden Field for agronomic crops
 
b. Maintenance of the home garden during Home garden
 

spare time
 
c. Planting and maintenance of the field Field for agronomic crops
 

according to the season
 
d. Livestock & puultry raising 	 Home garden
 

Year 5:
 

a. Maintenance of the garden 	 Estate crops
 
b. Maintenance of the home garden Home garden
 
c. Maintenance of the field 	 Field for agronomic crops
 
d. Livestock & poultry -aising 	 Home garden
 

Table 3 	shows the plan of the action research. There are a
 

total of 12 treatments with three farmers in each treatment as
 

replicates. Each year, progress is evaluated in terms of
 

savings 	on labor and food stock, land resource improvement, and
 

increase in productivity and income. From a complete study with
 

sufficient replications, reliable conclusions can be drawn and 

concrete suggestions made. In all this, stress is laid on the 

agronomic aspects of guidance, since most physical constraints 

to be faced by the farmers are new. 
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Table 3. 	The design of the action research for trans
migration farmers.a
 

A C Institution provided
 

B Production inputs provided
. 


C Given 	desig,. D I (interculture type)
I 


C2 Given design D (multistoried type)
 
C3 Without design (farmer's own design)
 

Without production inputs
B2 


C . Given design D I (interculture type) 

C2 Given design D (multistoried type) 
C3 Without design (farmer's own design) 

Without instructions
A2 


C I Given design D. (interculture type)
 
C Given design D2 (multistoried type)
 

C3 Without design (farmer's own design)
 

Without production inputs
B 2 


C . Given design D. (interculture type) 

C' Given design D (multistoried type) 
C3 Without design (farmer's own design) 

a Three farmers are chosen from each neighborhood, so 

the total 	is 36 farmers.
 

The HG system cni be considered a complete farming system 

including perennial trees, forage crops, and animals instead of 
annual crops only. This can stimulate soil improvement (for
 

clay and peat soils) by manure and compost production, rendering
 

upland farming more productive and averting environmental
 

deterioration by preventing weeds and erosion.
 

The HG research, especially the action-oriented research,
 

can be a multidisciplinary activity which is easily designed on
 

a group of village farmers. By following the instructions, the
 

farmers are expected to develop a sense of responsibility within
 

a year after implementation. Cooperation among farmers is
 

started at the planning stage and continues until the marketing
 

of their products. This type of activity will influence the
 

construction of a marketing system that will include collecting,
 

packaging houses, group transportation, etc.
 

The HG development guidance, especially in transmigration
 

areas, should help small farm families improve their standard of
 

living from the development of a well-balanced nutrition, and
 

health, in increased income, and better social life.
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Home Gardening and the Family Improvement 
Program in Indonesia 

Darwin Karyadi 
Director-
Nutrition Research I)evelopinent Center 
Miinistry of Heiaih 
Indoncsi a 

Summary 
The family nutrition-improvement program (UPGK) in 

Indonesia especially aims to remedy Vitamin A deficiency, 
nutritional anemia, goiter, and protein energy mulnutrition 
(PEM). The inclusion of the home gardening component is 
expected to improve family diet and to serve as channel for 
teaching nutrition and food production at the family level.
 

Hopefully, tie project would change the people's food
 
consumption behavior and attitude towards leafy vegetables,
 
establish a market system for garden products, improve family
 
income, and provide a regular source of seeds.
 

The project will be carried out informally through the 
local social organizations in West Java and other provinces
 
where anemia and xerophthalmia prevail.
 

The Institute of Horticulture, Bogor Agricultural Univer
sity at Pasar Minggu Jakarta, Center for Research Development in
 
Nutrition (CRDN), the agricultural institutes at the district 
level, and other relevant agencies will be involved In the
 
preparation, implementation, and evaluation of the project.
 
Possible funding could be provided by the Indonesian government,
 
in conjunction with foreign agencies, such as the United Nations
 
Children's Find (UNICEF), United States Agency for International
 
Development (USAID), Helen Keller International (HKI), Interna

tional Development Research Center (IDRC), Food and Agriculture
 
Organization of the United Nations (FAO), and World Health 
Organization (WHO).
 

introduction 

The Family Nutrition-Improvement Program (UPGK) in Indone
sia is a part of its national health development program. The
 
main goal of the program is to improve family nutrition through
out this country to eliminate protein energy malnutrition (PEM),
 
nutritional anemia, Vitamin A deficiency1, and goiter. One of
 
the operational components of the program is concerned with home
 
gardening.
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The justifications for including home garden in 
the UPGK
 
program are discussed below.
 

Relevance and Approach 

This component is expected to motivate people to be self
sufficient nutritionally and financially. It could also be used
 
as a strategy to further educate 
the family in proper nutrition
 
and to encourage each one in the household to do his share.
 

Home gardening is very relevant to 
research development of 
Indonesia. Much fertile land around the houses at most village 
areas is not beiitg intensively utilized to prevent malnutrition 
within the community, especially that of nutritional anemia and
 
xerophthalmia. 

To motivate people to participate in home gardening activi
ties, these should proceed along at least, four approaches.
First, the food habits of the household especially of the 
children under five (CUP) , should be changed and directed 
towards the consumption of more dark green leafy vegetables
(DGLV). A better marketing system must be established to absorb 
the products and improve family income to motivate them to grow 
gardens.
 

Strategies have to be studied which will override the 
negative beliefs and perceptions within the culture towards 
leafy vegetables and other 
garden foods. Finally, provisions
 
should be made for a 
constant and ready availability of seeds
 
for home gardening.
 

Design of the Study 

The nutrition education the
for home garden intervention 
project should be carried out informally through local social 
organizations. The change agents within and outside of the 
community should be given important roles to do. The study 
could be carried out in West Java and other provinces where 
nutritional anemia and xerophthalmia are still highly prevalent.
 

An evaluation of the process and impact of the project has
 
to be done. 
 Any variable, such as food consumption behavior,
 
biochemical components, etc. 
which are relevant to those opera
tional activities will be recorded.
 

Eypertise is available at the CRDN, in the district agri
cultural institutes at Bogor Agricultural University, Institute
 
of Horticulture at Pasar Minggu Jakarta, and other relevant
 
institutions involved in the preparation, 
implementation, and
 
evaluation stages.
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Possible funds coa1ld he provided by the Indonesian Govern
ment in conjunction with foreign agencies, such as tile United 
Nations Children's Fund (UNICEF), United States Agency for 
International. Development (USAID), Helen Kel ler International 
(HKI), International Ievelopment Research Centre ( II)RC) , Food 
and Agriculture Organization of the United Nations (FAO) , and 
World Health Organization (WHO). 
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Research to Improve Gardening in Indonesia 

Subijanto 
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Indonesia 

Sumrmary 

Gardening protects the soil, improves land capability,
 
settles people down, and provides a relatively stable income. A
 
good gardening system can also provide a healthy environment.
 

Most gardening systems are, however, small managedand 
traditionally. in the urban areas, gardens are maintained for 
commercial purposes without regard for environment and plant
resource conservation. In the transmigration area, however, the 
garden space is often too big for the farmer's family to handle; 
and less attention is paid to producing nutritious vegetibles. 

The system can be improved through intensification, diver
sification, and area extension where productivity is low. It
 
should also aim at efficiently utilizing indigenous resources, 
improving soil productivity, protecting the environlent, and 
increasing family income. The research approach should, Lbere
fore, include the following: 

" 	 Testing of various crops with the following characteris
tics: 

a. 	adaptable to local conditions
 
b. 	nutritious
 
c. 	with a high market value
 
d. 	soil-enriching
 

* 	Testing farming models which are productive and amenable to
 
an integrated research approach.
 

Suggested steps to implement research are follows:
as 


" Select proper site which represents the existing soil, 
agroclimate, and socioecon nic conditions.
 

* 	Collect data regarding the soil and climate of the site.
 

* 	Produce sufficient seeds of various crops.
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Garden as a (iomponent of* the RuIral Eteosystemi 

The rural ( sv stem cons ists, of four subsystems: the 
village, rice I ield/upl:and, forest, and iiver (Sumarwoto, 1974). 
The gardening vs, par t village lromy: iis ft Lt subsvsrei. the 
ecological point ,i vw, it play su's an ]iip - t ant role in the 
integrated apprnc-a li t:o prevenlt and relhab il itaute cr t:ca l land. 
The svs ten efl i,. e ivel\v proteuut: the so Il, improves !land vapabi
.1ity, providesc: s5rtleitmeuV for people an(, supports a relati.vely 
.3tah1 incime. 

An iel ictvo' proe ct ion is 'ni tn iir shifeld!2: the soil from 
excessive, i inil l , n;nl 1niht , and to'i'n . In the garden, an 
efficient: cvcl inc, '!f organic matter pr fiuction imitilil be ob
served. Ile p,:0d(1,2 ti nr of Var ti0-; plait ,or ani (2 ma Ue ri a]1 and 
the appl ication of1failuiile imailnt in,0 so,il Peu i1 irv. The system 
improves and capabh I itv Yil iam i ly income tiroiiug two phases. 
In t Ie f i rs t 1 1p1 e it p r s he a i I V nu i needs of1-, 1.'d r1iti ona T 
the farii fa"thIi I V , ai i 11 hI I- ,e;';(oT P I -c t c an<'iC produCe enHough 

a1: Nddit tradi
tional ga r dci i n I w ti )a pt culI t 1 t ioat :iietlI (il. , fer-ti 11 zer 

roty cl 'l1i , l 1 

Kr the iaret :market'YO ,rcure of inme'n. Impr-ving 

use, crop W atid I)tel 1:1la;ialh iole it %.,4 enso ilderab1 ", 
enhance Falml [incoei.. te n; prolie inlea2v I inir:-ho pase, tL1f21 sesf 

quant ,tait yivelv and 'u! tait iveiv witlh ihot ter I:rop varjeties and 
livestock ci ,
 

A good g,ardening system catn also provide a better and 
health v' living en vironment. It can be achieved through better 
space planning based on proper choice of crops which are ecolo
gically adaptable, nutritious, productive, and profitable. 

Problems 

Current garden systems are still managed traditionally: no 
significant improvement has been made to intensify cropping. In 
the urban areas, crops are planted mainly for commercial pur
poses without any regard for environmental conservation, includ
ing preservatian of plants' genetic resou-ces. Any possible 
garden area has been crwded ,ut by building constructions. 
Statistical figures (1960) showed tliat: the total garden area in 
Indonesia was albotu t 16. 887 of its agr icuitural land or about 2.3 
million hectares (atsi jati, 1980). 

In the transmigration area, however, the average garden 
area is relatively large and usually exceeds the management 
capability of the farmer's family. Every transmigrant family is 
provided with ? ha of land, including a 0.2 ha family garden. 
The newly opened land needs proter cultivation to maintain its 
fertility. Less attention has been paid to producing crops that 
provide sufficient and a well-balanced nutrition, including
 
Vitamin A, Fe, protein, and calories.
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Improving. the Gardening System 

Improvement of garden management cin be achieved through 
intensification, diversIfication, and area extension. So far, 
efforts done in intensification and diversification of gardening
 
is mainly directed towards improving daily family n-rition. 
More efforts should also be made to increase family income from 
the garden. A more diversified cropping system could also 
provide ecological stability, efficiently util ize sunlight and 
water, and ,Ipend less energy in maintaining soi] structure and 
product:ivi ty. 

Increasing tihe average garden area should be practiced in 
marginal area to make up for low productfvity . Proper selection 
of crops adapted to the I ocal condition should be carefully 
(lone. 

Research to Il jprox'c ( arldelling 

Research in girdenfiiimp !;h,;ul 1w directed towards producing 
system garden irindt l- titil (t 1iot ii!,,Y ,iiid efficiently utilize 
available resources t i ncrce:i!;e o0il product:ivi ty , increase 
family income, ,iii milta it tlnli cecology. Tlie I ong-term objec
tive sliould aim ;it evntmalIv enlhancing agricul tural develop
ment.
 

Research activities h-hr(uld, there fore, include the follow
ing: 

1. 	 Testing fo- crop adaptability to local conditions and the 
ability to produce a sufficient and a mcre balanced nutri
tion for the family; 

2. 	 Testing for c-op acceptability and suitability to local 
conditions;
 

3. 	 Testing for crop combinations suitable to local conditions 
and able to explore and maintain the existing soil produc
tivity; and
 

4. 	 Testing farm models which are productive and profitable in 
an integrated garden system. 

Steps for Implementing Research 

1. 	 Collect information regarding the climate and soil of the 
garden site;
 

2. 	 Select the site which represent the existing soil, agro
climate, and socioeconomic conditions;
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3. 	 Produce a sufficient amount of seeds of various kinds of 
crops to be planted;
 

4. 	 Introduce or adapt various kinds of crops and their tech
nology components; 

5. 	 Test various combinations of crops that efficiently utilize 
the existing resources and minimize pest and disease 
infestation; and 

6. 	 Evaluate various garden models to solve farmers' problems 
in the rcgion. 
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Summary 

Home gardening has been advocated in the Philippines for 
many decades. Although vegetable consumption by Filipino 
households has signif:icant ly improved over the years, the 
contribution of home gardening to thi s Improvement is quite 
insignificant. Since 1974, efforts have been intensified to 
promote practical home garden technologies in which some break
throughs have been achi eved in some areas of the country. 

The 1982 s urvev of the Food and Nutrition Research Insti
tute (FNRI) showed that 76% of the households participated in 
food product ion, that only 27Z of preschoolers had ideal 
weights, that some are afflicted by night blindness (1,8%) and 
Bitot's spots (I.4%), and that anemia (26.6Z) was present in all 
age groups. 

The survey also indicated an inc rease from 1978 in adequacy 
levels for energy and Vitamin A, huV i decrease in protein and 
iron. Only about one-third of the households had adequate 
protein and energy levels. 

Of the mean one-day per capi,' intake, vegetables contri
buted 61% of iron, 3Q% of calcium, ind more of calcium, thiamin, 
and reboflavin. 

Despite the relatively significant contribution of green 
leafy and yellow vegetables to nutrient intake, the average per 
capita consumption of 12.4 kg/year fell behind the recommended 
allowance of 32.4 kg/year. This meansq that about 106 t are 
needed to meet the national requirements. 

Remedies to fill the nutritional gaps have included food 
sufficiency programs designed to intensify food production at 
the home level.. The Bureau of Agricultural Extension has
 
supplied households with seeds and seedlings.
 

The "magic square" garden technology is composed of vegeta
bles and root crops which are nutritious, inexpensive, and easy
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to grow in a square meter of ground. This garden is also
 
encouraged in schools and in the homes through the school. 
children. 

Printed materials (manuals, brochures, food prescription 
pads, etc.), the radio (through the "Seeds for Life" program), 
video tapes, the NCP Nutri-bus, and the Barangay Nutrition 
Scholar are some of the media through which information is being 
disseminated. 

Introduction
 

Home gardening has been advocated in the Philippines for 
many der.ades now. It, promotion has been part of the natic. 11 
food product ion effort. Although vegetable consumption by 
Filipino households has significantly improved over the years, 
the contribution of home gardening to this improvement is quite 
insignificant. There is still a wide gap between home gardening
 
advucacy and actual practice by households in the country. This 
gap is attributed to 1ack of gai (fOn space and tine, especially 
among urban dwellers. As earlv as 1974, efforts have been 
intensified to promote practicall home garden technologies in 
which some breakthroughs lave been achieved in some areas of the 
country.
 

The U ldernutrition Problem 

The significance of nutrient inadequacy can be shown in its
 
effect which is malnutrition, as manifested by low weight, poor
 
physical performance and growth, and slow mental development of
 
young children.
 

Results of the 1982 Food and Nutrition Research Institute 
(FNRI) survey showed that 1.6% of preschoolei (one to six years
 
old) were severely underweight and 15.6% moderately underweight,
 
according to the weight-for-age standards. Twenty-seven percent
 
of the same group had ideal weights for their age.
 

Findings of the same survey revealed the prevalence of 
night blindness (1.8%) and Bitot's spots (1.4%) among pre
schoolers (two to six years old). About 0.3% manifested bot.: 
signs of the disorders. The extent of the anemia problem 
indicated by low hemoglobin level was 26.6% for all age groups,
 
but war highest among infants (51.3%) and pregnant women
 
(48.6%).
 

Nutrient Adequacy Levels 

The 1982 FNRI Food Consumption survey showed an increase in
 
the percentage of adequacy levels in 1978 for energy (from 88.6%
 
to 89%) and Vitamin A (95.1Z to 97.8%) and a decrease in protein
 
(102.9% to 99.6%) and iron (91.7% to 91.5%).
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Further, about 34% of the households had energy adequacy 
levels below 80'., while 30h had protein adequacy levels below 
80%. lit was high amon,,, common laborers (40%) , fishermen (36%) 
and semi-skill1ed 1aborer!; ('6%) 

It is also worth no-ing from Liiis survey that vegetables 
alone contributed 61,,, and 39.47 of the mean daily per capita 
intake for iron and ca lciom, respectively, and more than the 
daily share of calc iun, thiamin, and riboflavin. 

Food Adequacy Leels 

Despite the relatively r'anifticant contribution of green, 
leaf-, and yellow vegetables to nutrient intake, -it is important 
to n,, that the average per capit2 consumption of 12.4 kg/year 
fell bthind the recommended allowance of 32.4 kg/year. With 
this rc-ommended ,a I owance as basis, about 106 metric tons are 
need'ed to meet the n:itionai., ,qui ' ements. As projected in the 
Philipplne Food ;!nd Nutri tiJ, l'Pan, food needs in 1984 were 
estimated t) be 748.958 metric tons , which ,.as 32% of the 
recomnmended dietary a, lowance (RI)A) of 1.7 million metrfc tons. 
Six regions, oF tlh Pi li )p i.nes were not-ed to have adequacy 
levels lower I:h;i t he national average. 

In 1983, the value of vegetabl es in the Philippines was 
estimated at U;.,? h il lion or 3.3N of the total crop production 
of $! .9 hi Ilion. About $4 . 7 mill ion worth of vegetables was 
exported in 1982. Ft, -'ter , it was noted that about $42 million 
worth of vege table seeds i s inported annually. 

As shown in the 1982 FNRI survey, 76% of households re
portedly participated i.n food production. The percentage was 
lower in urban (517) than in rural (87%) households. 

The mean daily per capita peso value of food bought was 
$0.18 and $.03 w:ias home-produced. 

Remedies to till the nutritional gaps have included food 
sufficiency programs designed to intensify food production at 
the home level. The Bureau of Agricultural Extension has 
supplied households with seeds and seediings through the Home
maker's Clubs. Support programs of the Ministries have been 
launched to supplement the campaign for backyard food pro
duction. 

Mape Square Meter Gardens 

The "ir.agic square meter" garden is an economical method of
 
using backyard space for growing food. This method was intro
duced and developed by an agriculture specialist from the
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University of the Philippines at Los Banos. it is so-called
 
because the method propagates the planting of vegetables and
 
root crops that are of the "plant, forget, and harvest"
 
varieties in an area as small as one square meter.
 

These nutritious but inexpensive food crops that families 
can grow in their magic square home gardens are sweet potatoes 
for tops and tubers; "kangkong" (upland variety) for tops;

"malunggay" for leaves and young pods; "ampalaya" for leaves and 
fruits; "alugbati" for tops; "patani", "batao", winged bean, and 
othei legumes for green pods or dry beans; cassa a for tops and 
roots; peanuts; and "gabi" for leaves and tubers. 

Although it is recognized that calorie and protein malnu
trition cannot be solved through home gardens alone, Lhe acti
vity can help partially correct the estimated nutrient-intake 
shortage by making additional nutritious crops available to the 
family. A study showed that a family oF eight has to plant a 
4 0 0-square-meter lot to sweet potatoes, corn, and legumes to 
fill the protein and calorie gap. Since most urban dwellers do 
not have this sizeable amount of gardening space, a two-square
meter area planted to kangkong or sweet potato tops will do to 
supply all the Vitamin A and C requirements of a family of 
eight. 

A square meter of sweet potato which can yield 5 kg in four 
months can provide the following approximate amounts of nu
trients: energy - 850 cal, protein 6.9- g, iron - 4.4 lug, 
Vitamin A - 5625 IUJ's, and ascorbic acid - 219 mg. 

Productive magic square gardens have been tended by 95% of 
the families in Barangay Bulacao, a village in Cebu City, south 
of the Philippines. This concept was introduced through the 
organized homemaker classes where mothers 
are required to set up 
a magic square garden. More families now appreciate the value 
of having a little space for easily grown vegetables. 

Backyard Gardens Througl the School 

Self-sufficiency in food at the home level, is also being 
encouraged in school. By strengthening communication among the 
teacher, child, and parentq, nutrition messages are effectively 
relayed to the home through the school child. The schools in 
Bulacao also served a,. the ideal media for the implementation of 
the magic square garden and in its spread and acceptance by 
othqr Cebu City barangays. 

In collaboration with the Ministry of Education, Culture 
and Sports, the teacher-chiid-parent package of self-instructio
nal. manuals, which also contain lessons on food prcduction, are
 
provided to teachers as teaching guide.
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Information, Education, and Communication (IEC) Support 

In support of these food production programs, IEC print 
materials, such as flip charts, food prescription pads, fact 
sheets, and brochures are developed by various agencies, such as 
the Nutrition Center of the Philippines (NCP), for households 
and implementors. 

Radio programs also serve as an effective medium in dis
seminating information on food production. The "Binhi sa 
Kinabuhi" (Seeds for Life) program launched in Cebu encourages 
families to tend home gardens by providing free seeds. Contests 
for mothers are held as part of the motivation scheme. 

Video-tape recording modules on food production integrated 
with family planning are also developed by the Nutrition Center 
of the Philippines in cooperation with the Commission on Popula
tion. The dissemination of nutritional messages on food produc
tion and related nutritional health messages in video is done 
through the NCP nutri-bus delivery system, a comprehensive and 
cost-effective system of providing supervision and logistical 
and communication support to the village worker called the 
Barangay Nutrition Scholar. 
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Home Gardening Research and Development 
Program in the Philippines 

Ruben L. Villareal Ma. Flordeliz I). Tiaizon 
Dean, College of Agriculture Senior Science Research Specialist 
University of the Philippines at Los Bafios PCARRD 
Philippines Philippines 

Summary 

Malnutrition is proving difficult to alleviate despite
 
significant research breakthroughs made in food production.
 
.uits and vegetables 
are rich in vitamins, minerals, zarbohy

drates, and protein. They are also easy to grow in small areas.
 
If every household grows them, families would be healthier and
 
it would be easier to identify malnutritioi problems.
 

Technology and systems, however, need to be developed and
 
tested. Home gardens must be inexpensive and easy to maintain.
 
They sbould appeal not only nutritionally but also financially
 
and aesthetically. Problems, such as garden pest control,
 
planting systems, and inadequate urban space have to be studied.
 
Research, therefore, is of crucial importance for a successful
 
home garden program.
 

The study aims to increase the supply of fruits and vegeta
bles by developing methods of producing and utilizing them in
 
the easiest, most. economical, and effectire way in backyard/home
 
gardens.
 

The ,tudy specifically aims to: develop packages of techno
logy for growing and utilizing selected vegetables; develop
 
simple and rapid techniques for propagating fruits and vegeta
bles and prolonging viability and vitality of seeds; determine
 
methods of effectively and efficiently handling and utilizing
 
the products; and to test and pilot developed package of tech
nology for home gardens.
 

The study will be conducted for five years and it has two
 
components: research and development.
 

The research component shall be composed of three projects
 
which will be conducted over a period of three years, namely:
 
cultural management of selected vegetables and fruits (4
 
studies); fruit crops for the home garden (2 studies); and
 
maximization of nutritional effects (3 studies).
 

The development component shall be a testing of the pilot
 
package of technology for home gardens. This portion shall
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involve families or homeowners, as well as school teachers and 
students. 

The proponent of the study is the Philippine Council for 
Agriculture and Resources Research and Development (PCARRD). It 
will be implemented by the University of the PhiJlippines at Los 
Bafios (UPLB) . The cooperating agencies include: the Asian 
Vegetable Research and Development Center (AVRL)C) , Ministry of 
Agriculture and Food (MAF) , Ministry of Education , Culture and 
Sports (MECS) , and Nutrition Center of the Philippines (NCP). 

Rationale 

Malnutrition is ,ne -f the problems facing the developing 
countries today, including thfl Li" 'ppines. Despite significant 
strides in its food production program, the pressure of popula
tion growth, compounded by a troubled economy, have all but 
written off these gains. 

Although the United States has been providing assistance in 
the form of food which Is distributed to the needy, the distri
bution scheme :it-eIf has proved costly and is fraught with 
problems. if anything, this system may haive done more harm than 
good in the long run in terms of its social implications and 
goal. of atta:ining se.lf-reIiance. 

It is common knowledge that vegetables and fruits are the 
richest source of vitamins and minerals, and some can also 
provide adequate quantities of carbohydrates and protein. These 
crops are easy to grow and do not require extensive farm areas 
since every available space is a potenti-.l production area. If 
every home can produce its own supply of vegetables and fruits, 
families wil I be healthier and the country could reduce its food 
expenditures. Admittedly, however, this is easier said than 
done. f'echnology and systems remain to be developed and tested, 
-if they a-e to improve and promote home gardening significantly 
as an essentil. key to better nutrition. Research, therefore, 
remains a crucial issue. 

For home gardens to be a continuing project, it must get 
the interest of some, if not all, members of the family and must 
be relatively easy and inexpensive to maintain. It must appeal 
to both nutritional and financial aspects, as well as aesthetic 
sensc. Thus, there is a need to find ways of growing those 
crops the easy way and to prove that they add to savings and 
improve family health. It is also important to make vegetables
 
as competitive as ornamentals in beautifying the home surround
ings.
 

Some of the problems of a home gardener are generally like
 
those of a large-scale crop grower, although the factors affect
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ing 	these problems are different. Solutions that work for the
 
latter cannot be used by the home gardener, however. For
 
example, different insecticides are usually recommended to
 
control different insect pests of different crops. A home
 
gardener, however, cannot afford to buy ten chemicals just
 
because he has more than ten different crops.
 

The town or city dweller has a different problem altoge
ther. There is usually not enough space for a garden; or if
 
there is, the soil is usually not suitable. Growing in con
tainers will make it possible for him to have his garden. The
 
technology, however, is still lacking. This in itself presents
 
an interesting area for research.
 

Another problem is the nature of the garden itself. The
 
typical Philippine home garden is quite different from those set
 
up in Western countries. There are no standard systems of
 
planting, and likewise, there exists a tendency to produce a
 
wide range of produ,- s for the home from a small area.
 

It is in this context that a seminar on home gardening and 
consultation with the Asian Vegetable Research and Development 
Center's (AVRDC) expertise, was conducted at the Philippine 
Council for Agriculture and Resources Research and Development 
(PCARRD) in Los Bafios, Laguna last December 1984. The main 
objectives of this activity were to assess the existing home 
gardening program in the Philippines, evaluate the status of
 
technology available on this area, and to determine the
 
direction of research as it relates to the country's food and
 
nutrition program.
 

Objectives 

General. To increase he supply and consumption of nutri
tious fruits and vegetables bl developing methods of producing 
and utilizing them in the easiest, most economical, and effec
tive way in backyard or ho,ie gaidens. 

Specific.
 

1. 	 To develop a package of technology for growing and
 
utilizing selected vegetables;
 

2. 	 To develop simple and rapid techniques for propagating
 
fruits and vegetables and for prolonging the viability
 
and vitality of seeds;
 

To determine effective methods of handling and utiliz
ing the products fully; and
 

4. 	 To test the pilot developed package of technology for
 

home gardens.
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Duration. Five years.
 

Project Description and Scope 

The program shall comprise research and development compo
nents. Research studies on cultural management and crop protec
tion wil-1. soon be implemented under the existing backyard 
gardening program in the country. A socioeconomic research has 
been carried out as back-up for the implementation of the 
technical aspecLs of the project. 

Reseafch Comliponent 

The research component shllI be composed of the fol lowing 
projects which will be conducted over a period of three years. 

Project 1. Cultural Management of Selected Vegetables and Fruits 

Study 1. 	 Sequencing oI c rops . To maximize the use of a small 
area and t:() enhance the complementation of several 
crops, the prnper sequence of c -ops will be looked 
into. Varjou combinations and sequences of crops 
within the year for different s of)ies gardens will be 
studied. The results obtained will be tested under 
different conditions. Schemes of incorporating vegeta
bles into the overal I landscape of the yard will be 
devised. 

Study 2. 	Soil improvement-. The 1s2 of organic materials, su-h 
as kitchen refuse or washing, planc debris, animal 
manure, or any farm waste, will be investigated as 
mulching and/or fertilizer materials. Effective 
methods of using these materials will be determined. 
These may involve techniques of composting, combining 
the use of several. materials, best time of application, 
and others. 

Study 3. 	Integrated pest management. A search for an effective, 
cheap, and safe chemical to control insects and 
diseases in a wide range of crops will be made. The 
properties of certain plants in relation 
to fungicides
 
and insecticides will also be tested to make them less 
toxic. To users, especially because vegetables are 
continuously harvested, residue levels will be moni
tored. Means of controlling other pests, such as
 
rodents and nematodes, will also be investigated.
 

Study 4. 	Container growing. The best size of pots for particu
lar vegetables or the combination of vegetables for a
 
particular size of pots will be determined. The amount
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of soil will be measured and the optimum number of pots
 
that can provide for the needs of families of different
 
sizes will be determined. Appropriate soil mixtures
 
using available resources when good soil is not easy to
 
obtain, will be formulated.
 

Determination of the kind and amount of fertilizer, as
 
well as frequency of weathering, will likewise be dwelt
 
with. Finally, the possibility of making use of
 
vegetable and fruits grown in containers as decorative
 
features for the home will also be explored.
 

Project 2. Fruit Crops for the Home Garden
 

Study 1. Selection and propagation of selected fruits. Selec
tion of fruit trees appropriate for home gardens will
 
be done and techniques for propagating selected varie
ties through cuttings and other methods will be devel.
oped. ToDworking techniques will also be tried and 
developed. Observations will also be made on the 
dwarfing effects of different rootstock-scion combina
tions. Other promising techniques will be evaluated.
 

Study 2. Regulating flowering and fruiting. Relatively simple
 
cultural practices, such as bending, leaf-stripping,
 
girdling, chemical induction, etc., that may promote
 
early flowering or control it will be studied.
 

Project 3. Maximiz- Nutritional Effects.
 

Study 1. Evaluating crop mixes. The cropping schemes in Project
 
I will be evaluated with respect to their nutritional
 
value and on the cost-and-return analysis. The recom
mendation will be added to the information on the
 
studies regarding crop production technology.
 

Study 2. Postharvest handling. Results of the studies 
 on
 
postharvest handling of vegetables conducted by the
 
Post Harvest Training and Research Center (PHTRC) at
 
the UPLB will serve as guide for further research on
 
other vegetable crops not yet studied by the Center.
 
The best stage to harvest vegetables to get their
 
fullest nutrient value will be determined. Methods of
 
maintaining the good quality of surplus will also be
 
investigated.
 

Study 3. Processing and utilization. Simple, effective, and
 
cheap methods of processing small amounts of vegetables
 
and fruits will be devised. Other uses of vegetables
 
in the home will, likewise, be investigated. Recipes
 
will be formulated and tried for acceptability.
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Dc\'chpnicn I CiCmiponcnt 

The development asjpec't c(a Is lor tu testing of the pilot 
package of t:echnol,ogy f) r home gardens. This portion shall 
involve families or homeowners , as well as scool teachers and 
students. The initial phase of the pilt stage shall cover the 
prov:ince; of I.ao a and soijc p')rtio s of- 'letro Man il a. 1;aiter 
on, area c vrage shal I he e:-:palded to ci lude other provinces 
and region; of the CuniitrIv. hlis studv shall he conducted over 
a Psilod of four venrs s tairting on the -econi rear of the 
research component. 

Managcincnt Aspcct 

:ilr;niiv ume it Commi tt ue ON I I ovorse,e th e p rogi r n implemen
tntion. 'Tis i Ihe chaiured ,' th-ie NRAM)i ixecutive Director 
o r is d,.1 V ipp inltd i rI v0 . Vbenoreprcsewc _er:s wS ll come from 
AMIi C',, rI.' MAE, W ,I]S: d NM I Tlu meanalgeiment comm ittee will 
t; i! , c I ri;,ir ,rgrv;a Iii; 1 iii ,: t lie soundne-; of the implementing 
pl ,an, : 1 I-cxi ii i, and o uide ines for al ef ficient and 
effecti ['ct ' (t aiii<nd c:ttluit n of the pro -grali and define,wr- ! 'ii i . : , 

spec ific t s, 1 r which c , tcih pa i t ill' i pat i 111 agen'y asslmlle 
respons i i t", 

)ver ii d lontCion shall be hand]ed bv iiCAt\Ri) with 
technical mistance from AVRI)C. Ilie proposed lllllageilent and 
organizatioala sto-up rc~ .ilOWil in Fi"gs. I and 2. 

[orei gIencies, such as t:he 'niCoed Y:a tes Agency for 
Intern ational D)evelopnment (UiSAIN) and tli As ian iweve]opnlent Bank 
(Ai)) witil the assistance of AVR!)V , shlil I he tapped as possible 
sources of funds to 1upport thii s pro gram. 

Coo~rdili'llor 
i Ii 

F-

Leader Leader Leader 
Project 1 Project 2 Project 3 
Cultural Fruit Crops/ Maximizing 

Managemenrt Vegetahles Effects 

Study Leaers Stdy Leaders Study Ledr 

Fig. 1. Proposed organizational set-up for the research com
ponent (phase I) of the home gardening program in the 
Philippines. 
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Management Program 
Committee* . Coordinator

I
 
CProjectiZIKCoordinator

Leadr LederLeader
 

aguna Metro Manila Visayas 

Study Leaders Study Leader,] Study Leaders 

* Composed of the PCARRD Executive Director or appointed representative 

as Chairman and members from AVRDC (Consultant/junior staff), UPLB, 
MECS, MAF, and FNA. 

Fig. 2. Proposed organizational set-up for the development
 
component (phase II) of the home gardening program in 
the Philippines.
 

Budgetary Requirements 

Table 1. 	 Budget for the proposed ho:,ie garden research and development 
program (in thousand US dollars). 

item Year Total 

1 2 3 4 5 

I. Research Component 

A. Personal services is 18 20 - - 53 
1nanagement costs, 

AVRDC consultant/ 
junior staff and
 
other technical 
staff) 

B. Maintenance/operating 20 25 28 - 73 

expenses (local and 

international travel, 
supplies and materials,
 
contingency and admini

strative costs, others)
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Table 1. Continued. 

Item 
1 2 

YearTotal 
3 4 5 

C. Trainings/seminars/ 

workshop 
2 2 2 - - 6 

D. Equipment outlay - 3 3 - - 6 

Subtotal 37 48 53 138 

II. Development Component 

A. P'er -onaI servicos 
(management costs, 

AVRI)C -onsultant/ 
junior itaff and other 

technic.il 13,taf f) 

- 30 38 40 42 150 

B. ,aintenance/operation 
expenses (local and 
international travel, 
supplies and materials, 
con t ngncv, admini

strative costs, others) 

- 28 30 33 36 127 

C. IrarIngo/semlnars/ 

wo rksh,p 
- 5 6 7 - 18 

Subtota I - 63 74 80 78 295 

Grand Total 37 111 127 80 78 433 
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Characteristics of the Bio-intens;ve Approach
 
to Small-scale Household Food Production
 

J. F. Gonsalves 
Senior Specii ist Appropriate Tecluiology Unit& Ilead of tile 

International Institute of Rural Reconstruction
 
Silang, Cavitc, Plilippines
 

Summary 

The bio-intensive approach to household food production
 
differs from the conventionally introduced gardening systems
 
because of its stress on deep-bed preparation, nutrient
 
recycling, building up of the soil's ibiological base,
 
diversified cropping, and its emphasis on a balanced and
 
integrated ecosystem.
 

Some of the characteristics of the bio-intensive approach 
as developed and promoted by the author are: sustainable system,
 
self-reliance in production inputs, space intensive, water
 
conservation, labor-trtensive rather than capital-intensive,
 
risk-free technology, improved family nutrition, income
 
generation, pest control, elimination of health 
 hazards,
 
conservation of genetic resources, and ecologically sound.
 

The bio-intensive approach to food production at the
 
household level differs considerably from the conventionally
 
introduced gardening systems because of its stress on 
deep-bed
 
preparation. nutrient recycling, building up of 
 the soil's
 
biological base, jiversified cropping, and a balanced and
 
integrated ecosystem. Here are some of the characteristics of
 
the approach as developed and promoted by the author.
 

A Sustainable System 

The bio-intensive approach, as the name suggests, is a
 
biological (as opposed to chemical) form of agriculture in which
 
a small area of land is intensively cultivated with the use of
 
nature's own ingredients to rebuild and then maintain the soil's
 
productivity. At the heart of the approach is the effort to
 
improve the soils capability to nurture and sustain plant life.
 
What a bio-intensive gardener tries to do on his small plot is
 
to simulate or replicate a natural forest (with the constant
 
recycling of nutrients and maintenancc of soil, moisture, and
 
microbial conditions). Many countries of the world (and China
 
is particularly notable) have farmed biologically for 
thousands
 
of years and have been able to sustain output levels over those
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years in sharp contrast; t he "ef i iNent but Short-sighted 
approaches being used in many Western and 
Thid Vorld countries 
have often been disruptive of the natural resource base. 

Farmers in many, part q of tlie world1( are experiencing the 
fact that they have to one stead, v increns ing qllantit:i.es of 
fertilizers and Festicides t:o sa tain previous y'ield levels. 

In the hi)o-i tensive appri,,i ei recoii ni:eninded here for 
small-scale plo)tsa, tihe soil i s HVr:abcienhanced and the 
composition "t tIme. ciral micrab i life a r ,va i mlro,:es from 
season to seris.at. Tie s il stru!cture iidnum q caitent is also 
greatly beneficed. nucr c, atThe Int eltritl, ht.iT i I is built
up, rather than deplet ed, airt r eac:lcrap. soilA health tlv weans 
! lieai thy' :ra ad ot plants, :nd tI Ita1t mnll s ies insects and 
i ;Oases. In H Wi bi-interiiive alproa,'ch, 'ields continue to 

rise for tihe first ew -'ears and tl'e(ni tend t! ! tab i ize at an 
overal l higher ''Ield. Stch ;vsumel ; id the outputs (i.e.
yie]ds) are easily .,stained at tint level for many years with 
unclhanging or Pven reduced levels of material and labor inputs. 

Self-R liaicC if] J11roductiorn Ih.tmits 
'he bio-intensive systen is; clha racterized by a greatly 

reduced dependence on e:-:pensjve inputs that are generally used 
in c(nvntional food produc tion approiches Many of these 
nonrenewable inputs, such as chemical Ferti.lizer- and pestic2
des, are produced at: hi n-nerv costs (iusiia ly petroleum
based). is tead ofcrhemi ca i s, pl ant: and an imal wastes and 
natural mineral sublstitutes are used. In the miethods being 
adva aated lire, the inputs req jired are b)ones;, wood ash, egg
shells, compost, ipil-ipiI leaf meal or ftisi iiieal (only in 
places where they are readily avaiial:le). 

loclIv av, Ii aI ( seeds ar-e advoca ted ra iher than hyhrid 
and other whollv imported substitutes. Experience su,,est:h tat 
it is feibic toa ; hirieve a IOO seIfI-re Ians' in recurring 
iput needs. (the- tan hand Lools, ail ma nte.i! inpr1 ts are 
usually avr'iltl localv or WAihin ear'.v access. lisi reduces 
s ignificionIv "c- ln -te. Qtie need fr cash auilt s. it also 
pr-ovides tUP iil cer. with a :n.se of control over telL- required 
p1 oducrin rI esouraces. lOiNa lv, by elphis b g the us of local. 
and biologic:al r'iesorces. ratier tb-n energy--intea .;lve, fossil
fuel-base. chemical imports, s; l step Ls being Lade in the 
direct ion of conserving the wo] d's nolilenewabl e resources. 

Recycling 

Every bio.-intensive gardener attempts to maximize the use 
of plant and animal residues and wastes. In an attempt to 

http:seris.at
http:qllantit:i.es
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return to the soil much of wlhat came out from it, these organic 
materials is recycled back into it. Unfortunately, these 
materials are transportetd :ay rom the site, dumped in the 
garbage, or burned. 

A lio-intensive gardener usually -,oapo;ts ,suc'h plant and 
aniial was-L. b efore ret.urning i.t to e soiI ,and add other 
materials, such as ash, lne, weal etc., to replenish the soil. 
Soil requires ood j, as liuman, and anials Coe. Once again 
the exampl{e of a intinaI forest and how i t regenerates itself 
through co'tiuois ' trees Kailen1{vVcli(dead and leaves 
decotlpose on the 10cc" 1 It o- 0o t h he l ir Ti forest an imals and 
microbia i life) is hu pftlu l uirdet .taniaI tlle tn e] for rtc{c 
cling nuti imt.s int the ,acay-d g'arden. 

Tip ica' llv , t ] i n ,'-t vvIlt 'pa L f i rmt ing are being 
literallv mitined, c, th I Mtt;e or no reveligt of organic matter. 
In the past , var un Nppnchso ries to pirit regeneration, such as 
leaving lauds to fo w ,r ablando in,", swfdden (,slash-al,d-hurn) 

plots f or per iods 4 to 1) vears .e done to, permt the 
regeneratIon If ,'atn an6 .i0a IMK to rebuIld or inic matter. 

-In other t 0 i th,i va, I in recel L vt,'l-, pti;t i I ] V illanI 
India, v'Nl c inputs w-u coW tO'rd with umal,liic {emi51cMl 
manure to te_ in th, ocpaN;i - matter partial 1. tihe soi1 

In the binitnls approaclh m is toive rgaml statter returned 
the soHi.I in tile f-orm of compos t after each crop° The cultiva
tion of a range of crops (each of dii-fcrent roolting lengths) 
tends to retaiin org~anic residues in the sol I at different 

depths. (lhen pllants are pul led out rootl eta iad root lairs 
invariably rema i on the ,s;oil.) (rganic matt,!r bui!i s and 
sustains sail 1 1e aind no amount of chemicals can do that job. 
Such organic manure helps break up sticky and hardened clays and 
holds together separate soil particle, of a .andy soil. 

Organic matter act, ike a sponge tiat aks up moisture 
and retains t or future plant use (at a level in the soil. 
where i. is readtyi. ly accessihle to the pl ant. It can contribute 
to the buil{,ip of earthwnrin population t: ich in turn improves 
the aerat ion and nutrient statLus of the soil. John Jeavons of 
Ecology Action indicates that earthworm castings are five times 
richer in nitrogen, seven times richer in phosphorus, and eleven 
times richer in potassium than the soil they inhabit. When you 
coNs der that errthwoms produce twice their weight in castings 
evcryday, that's a lot of nutrients added to the soil! 

Space-Inte Isive 

Given the use of bio-intensive techniques, between 200 to 
500 sq ft of land area (depending on how much land is available) 
is all that is needed to meet the vegetable needs of a family. 
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This makes the approach highly relevant co areas where there is 
a high population pressure on land resources or if people are 
landless. Landless people often have access to at least some 
backyard space. Also, organizations can often arrange for small
 
community lots where each family can be allocated 200 to 300 sq
 
ft for intensive gardening.
 

In many parts of the world, particularly in the continent 
of Africa, land may not be a limiting factor; but other inputs,
such as water and fertilizers, are usually severely restricted. 
Since bio-intens:ive gardens almost always produce higher yields 
per unit area compared to conventional approaches, such inten
sive plots might be relevant- even in areas wO re land is not 
lim:ited. The bio -intensive plot is intensively used throughout 
the year. P]ant spacings are such thmt leaves barely overlap 
when plants are fu] ly grown. Maxinum use of space is achieved 
through companion cropping, succession cropping, and multi
canopy cropping. Because of these techniques, yields are much 
higher per unit area than in most conventional systems. 

Water Conservation 

The bio-intens iye app;qmch described in this paper uses
 
significantly less water than conventional garden plots. 
 The
 
method of deep-bed preparation and the fact that soil in the bed
 
remains loose (only the soil in the path betwecn beds is subject
 
to compaction) , permits the aborpl fan of most of the water 
which is appl:ied or al Is (in rn:se of natural rainfall) on the 
bed itself. On)re in the soil, tie judicioup quantity of compost
 
which was added to 
the soil servey to retain moisture within the
 
rooting zone.
 

The closer spacing of plants recommended in the bio-inten
sive approach reduces the evaporation of water from the soil 
surface as a res I t of the sun's action. Mulching (a layer of 
grass oc straw applied to the soil and between plants) 
serves to 
keep moisture loss to the minimum. Close spacing further 
protects moisture from Lhe action of the wind on soil and 
plants.
 

Labor-Intensive Rather than Capital-Intensive 

The bio-intensive approach is labor-intensive and, there
fore, suited to small-scale, family-centered food production. 
It is also particularly relevant to the poorest section of
 
society who generally lack capital but invariably have an
 
underutilized family labor. None of the 
groups the author has 
worked with ever complained about ,he hard work involved. The
 
complainants are invariably the well-to-do and the officials not
 
used to hard manual work.
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Typically, the two beds recommended for a family cakes six 
hours to prepare (time estimates range from 3 to 10 hours per 
bed depending on the condition ef the soil). However, in the 
long run, the amount of labor invested reduces from season to 
season. In the second season, for example, bed preparation time 
is usually cut by half.) 

Risk-Free Technology 

The use of readily available natural resources and the 
total reliance on family Inbor in the bin-intensive approach 
being advocated here reduces anN financial risks to the family. 
The use of organic nutrient .sources, the continuous improvement 
of soils, and t:1e growi n g of iii Igh v d ive rse s e ec t ion of 
vegetable (usual ly eight to ten in two beds) tend to reduce the 
-)est pIobiem very signif tLcant Iv. 

If pests do cause damage, only a portion of the crop is 
lost because of' the dIversi ty of crop t:ypes grown. The risks of 
monocroppi ng are ei11i natt ed lier . if a complete shift to 
traditional. ,areties (th se tha t have been around for genera
tions) is done, the pest I)robl em and, therefore, the risks are 
ofteP negligible. 

Improved Family Nutrition 

One of tbe most important reasons for raising ones own 
vegetables with organic methods is the high nutritional quality 
of the produce. Tbe nutritional value of a vegetable is greatly 
affected by soil conditions. The carbohydrate, vitamin, pro
tein, and mineral contents are linked to the soil's mineral and 
trace -element content. One needs a healthy soil in order to 
produce a healthy vegetabie crop. 

The emphasis on techniques that do not involve the use of 
costly inputs tends to provide a greater assurance that vegeta
bles produced this way wL]l be consumed. The emphasis on a 
diversity of vegetables improves the range of food typically 
available. By growing a diverse selection of vegetables (as 
opposed to monocropping) the availability of nutrition-rich 
vegetables is spread more widely through the season. 

Also, since only small quantities of many different kinds 
of vegetables are being produced, the incentive to sell such 
produce is reduced. It is when only one or two crops are raised
 
that peak harvests result and the products are sold to the
 
neglect of family nutrition. Special emphasis is given to the
 
nutritional aspect of vegetable gardening and the preparation of
 
vegetables (e.g. amaranthus), legumes (including winged bean),
 
the root crops, and fruits more commonly grown.
 



98 Gardening Nutritious Vegetables 

IncomIc Generation 

The dependence on home-grown vegetables usually results in 
a significant saving of cash resources which can be used for 
nonfood needs of the family. However, the bio-intensive ap
proach can also be used as an income-generating pvoject, through 
the production of vegetables for sale to nearby markets. 
However, such venture, nnsu be preceded by a well1-designed 
educational campaign to enhure that-, at least, a certain per
centage of thLe harvest is used at home. 

The cultivation A a w,Pl, variet, of crops tends to in
sulate cultivators against: tile risks of price s;lumps resulting 
from an over-production of a particular crop. If the bio
intensive approach is to be used for income generation, the 
number nf hed needs r1 he inrr;ioed rr,m twv, (each 1NO0 sq ft) 
to at least 10 c I:,. If these are prepared dur ing the slack 
period (e.g. after harvest) , bed p)reparat ion can usually be 
accomp lished over a period of time a nd with n cash outla," 
through family labor or through communitv help. 

Pest ('oiirol 

In tile blo-intensive approach, the soil and not the insect 
is considered the source of the prob,lem. 'l e wide diversity of 
vegetables witlin a single bed tends to reduce insect infesta
tion. In addition, specif iL plants are raiMed hecause their 
odor helps repel inIlsects 'reom othler plants sulrround ing them. 
The use of indigenous and r:si stant varietie:s ot vegetables also 
further reduce; pest prob lem. 'Tie very fact that these ini.
genous variet ies have been around for generations says something 

about their res istanice to pests. 

linl] I, ,'0' us orginfc (,1s.a lv botanical) formulations 
can he p'epru:l)- i W e1110for useo n s111 I a reas of land. These 

formulations are ,,nen-lv prepared from locallv available 

material and hlave no adverse effects on tile environment and pose 
no health h17ard to the gardener or tile consumer of the sprayed 

vegetables,. 

Ililijnation of Iealth Iazards 

Every year hundreds of thousands of people are killed due 
to accidental poisoning by agricultura] chemica ls. However, 
what is equa lly concerning is the cumulative deposits of chemi
cals in the human body (chronic toxicity) which do not result in 
immediate deaths but may have long-term effects, the origins and 
causes of which are usually difficult to trace. The lack of 
"controls" in developing countries often account for the impor
tation of banned chemicals or the use of chemicals without the 
required safety precautions.
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Pesticide residues of vegetables in markets of the develop
ing world are frightful y hi,,. Adequate Information is already 
available to sugger3t that the heolth lazard,- at the family 
level, both in the developed and developing world, are serious. 

The bio-intensive gardener may not he able to solve all the 
chemical hazard problems, but he can ensure tlat all hls own 
vegetable harvests can he totally free from such dangers. Thus, 
the produce harvested from such garden is worth far more than 
its market value in money. 

Conservation of (jtacitic Resources 

The blo-intensive :ippt;oclIi, as developed by the author, 
puts a strong emphasi s on th ,- us e of nd igereus vegetable 
varieties. 1deall', a home gaVrden should a;im at 109% dependency 
on selected traditional eed vlreies. 'hi s tratag not only 
provides a sigvi ficant insurance again,,st pes,t:s due to di%,ersity 
inherent hardiness, and pes;t t'l) ranlce tir. ugh years of ev Itu

tion) hut a I ;o ens!ret, that this v lul ,Ie lier-ita e of humankind 
is conserved ior lnto cone rat lns. 'The best conservitors and 
curators m:v 1wwest1e seed hl: lit the f-lrmers andnot he 

gardener . thlemts- I ve: 

Another aspict stres-;cd )y tle author i,;the -inclusion of 
indigenou, p1nts i(.-cl1 have iiisect-rope1 ant properties, as 
well, as applications< Ior home r'medi es for minor ailments. By 
encouraging the use of traditional medicinal plants with proven 
value, such plants, (and knowl edge) are cons erved for future 
generations.
 

Ecologically Souind 

The bio-intensive approach suggests that human beings must 
work with nature rather than attempt to dominate and control it. 
Renewable sources of energy are used in th is system. Evei'y 
attempt is made t:o ma intain an envi ronmen tal baliance . The 
nonuse of increasing quant ities of chemical-hased inputs reduces 

environment cntam inat.ion that tends t:o persist in the soil, for 
many years ,ift:er their use (i.e., they are not bio-degradable). 

Lie use of aninlal manure;s (in coultries where they are not 
already being um.ed, as in part of the Phi I ipp ines and Africa) 
can reduce environmental sanitation problems and related health 
problems in rural areas. 'Tle hie-intensive approaich at the home 
garden leve. can set people thinkiig about the larger environ
mental issues. It can get people to question what they may 
hitherto have accepted as an inevitable consequence of moderni

zation and development.
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Shtiimai. 

Thai land is the largest food exporter in Asia, yet 
malnutrition still prevails. Unless adequate food distribution, 
proper food habits and practices, and health protection are 
promoted, a healthy Thai populiatin is unrealistic. 

Thus, a muIltidiscip inary and comprehensive model for 
nutrition activitie,; at the grass-root level is in great need. 
The AVRDC garden project, wh:ich h s demonstrated that a suitable 
designed household garden is feasible and culturally acceptable, 
might be incorporated into existing programs.
 

It was in the 5th Five-Year Plan that the nationwide 

implementation of the food and nutrition policy materialized and 
gained momentum. The favorable outcome of the policy was due to 
the collaboration at the central and provincial levels under the 
1uverty Alleviation Plan. The Ministries of Health, Agricul
ture, Education, and Interior are involved and integrate their 
activities at the village level through the village committees.
 

The AVRDC garden model can be incorporated in the following 
existing programs, namely: village nutrition project; poverty 
alleviation plan; school. lunch program; and agricultural exten
sion activities. 

Training of participating extension workers, teachers, and 
cadres needs to be done. Research on the following areas also 
deserves attention: nutrition education, dietary approach with 
other Vitamin A varieties, and an institutionalized tropical 

technology. 

Introduction 

As a food producing nation, Thailand is unrivalled in Asia.
 
In fact, Thailand is the largest net food exporter in the Asian
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continent. Nevertheless, it is equally well recognized that 
malnutrition still prevails in this resource-rich country. This
 
undoubtedly shows that food availability or food supply is only
 
a prerequisite not a guarantee for good nutrition. The nutri
tional status of an individual, family, or a community is 
inherently determined by food availability, food consumption, 
and ultimately, metabolic utilization in the human body. Unless
 
adequate food distribution, proper food habits and practices, 
and health protection are well promoted, the attainment of a 
healthy population in this country is quite unrealistic. 

Thus, mulitidisc.p Wnarv and comp rehemsive models for 
nutrition activities at the grass-root level are highly desir
able and are in great need. The AVRI)( garden project, which has 
demons tra ted that: a snitab] v designed household garden is 
feasible and cultural lv acceptable for nutrition intervention 
purposes, might be incorporrted into the existing programs. Not 
only are Vitamin A and o:her v itamin deficiencies prevented, but 
the consumption of other muc -,nutrients is also increased. 

Relevance to the Next live-Year Plan 

In Th. land, the food and nutri t ion policy was first 
included as an entity in the th live-year National Plan for 
Economic and Social )evel opment (1977-1981). The most signifi
cant accomplishment of this policy during that period was the 
creation of a strong awareness of malnutrition problems in both 
private and government sectors at al I levels. iowever, it was 
not until the 5th five-year Plan (1982-1986) that nationwide 
implementation has final Lv materialized and gained momentum. 
The main thrust of the Fifth P1lan's nutrition policy does not 
entirely lie in its nutritiona l program per se but in its 
program of poverty alleviation and development of backward 
areas. This is a major change from the previous plan wi ,, 
emphasized overall growth almost solely and expected the bene
fits to trickle down to the rural areas. 

The favorable outcome of the food and nutrition policy 
implemented during the past three years was due to both intra
and inter-sectoral collaboration at both the central and provin
cial levels under the Poverty Alleviation Plan. The main 
objective of this plan is to improve the quality of life for 7.5 
million rural poor residing in 37 provinces of the north, 
northeast, and the south by assisting them to overcome their 
poverty-related problems of hunger, sickness, ignorance and
 
general dep:ivation. Four major Ministries i.e., Health, 
Agriculture, Education, and Interior are involved and integrate
 
their activities at the village level through the village 
committees. Major policy instruments employed are rural job 
creation during the dry season; small-scale village development 
projects such as village fishponds, village water resources, 
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small-animal disease control projects etc.; together with the 
provisions of hasic services such as health facilities, nutri
tion, clean water supply, etc. 

It :is intended tHat the Sixth National Development Plan 
will further incorpor iate the poverty alleviation plan by streng
thening the -ura , ia ] -sca e , locally and technologically 
;Appropri ate developlent )!,rms. The AVRCI)( model gardens, 
e,';peciallv tlie home and ;c'hoo l g;ardens, can deefinitely he 
incor Iora te(I int ') thIIe p1 rm,;t111. Flrther innovative market and 
processing ; %,lrd.,. Ie tt I, ne:: t step to be tested and 
assessed for futcuri impl emlntat ion. No r eov,- r , this proposed 
intervention, which 11,,1Ivesn tiie ex:pend iture of scarce public 
funds, ful fi I Is the social investment criteri; that is, the 
impact can be social rather tIin pri vat~e. 

Implementaion 

It is quite obvious that the AX' S ,arden model is suitable 
for a rural setting in Tha iiand. The mileI can be incorporated 
into the exist ing prw, ram s, a-s follows;: 

Te i novat: i, ve ,,ii,e nnt-rit ion project. The project was 
initiated on a t- ia I ha. is i :; w 1. (t iI i ;a es in three north
eastern provinces where inslntt r7( i,o wa; Ii gli I prevalent. The 
project has been e>:panded to:,''r it IcaSt one subd ,trict in 
each dist:rict throulnhot the whole cotir tisroulh a VSAIl) loan 
fund to the M inmist v% of Public lea Ilth (1 01)11). Ma inI act ivities 
include nutrition surve illace, i-l) ;pplelentation activities, 
and nIUtr it dcat act iv ties. gardens canion ion i llouseh,o Id 
supp]y s ign i fi ;nt amount's ot veg ahl I es aind promo t i n, them is 
an effect ive way .t improving n1t ritioa w itls m;n is:1nr resources. 

Village deve opent pr l c ts with in teII overt Al I eviation 
Plan. In order t o neasisre u 1progress , - these development 
programs, the 1anic Ninimu, Need ( IIN) [ndicators have been 
recently developed, tested, an1d refined. The gardening program 
can be cons idered a supportive act ivity to improve nutrition 
which is one of the liost 'Iiiportant BIHN indicators. 

Schoo I l unclI program. The school garden program can be 
implemented in order to provide nutriti,,us vegetables to 
students. Provided ov school gardems, cooked and fresh vegeta
bles added to the rice lunch Io:, could significantly contribute 
to a cliid's dnily needs for certain vitamins and minerals. 
Education.a! activitiesq can a Iso be casi[y incorporated to the 
program whiich could have a spillover effect on the parent at 
home. 

Agricultural extension activities. At present, home
 
gardens and somewhat bigger gardens on a cooperative basis have
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been promoted through mother's and youth's groups in thousands 
of villages throughout the country. However, these subsistence 
activities are usually seasonal or temporary. Insufficient 
water for cultivation during the dry season and lack of techni
cal- and financial support a-e the main obstacles. Financial 
support through agricultural extension programs, together with 
experiences from AVRD)C can definitely make a significant contri
bution towards improving nutrition at the household and communi
ty levels. 

TFraiingi 

To implement the AVIK)fW model :in the programs above, ex
panded training programs are nieeded not only for agricultural 
extension workers but also for teachers and local cadres parti
cipating in the program. The main topics shuld cover the 
product ion requ.irements (f many vegetable crops , the complex 
crop,)in, aw:ttms involved in simall -scale gardens, and basic 
nutritian >cat ian on the value of vegetable crops and on 
hal ae: (W i . 

WaIrk hop, la! high and mid-level pers nnel should be held 
in order to Iornul; c, the ,;tra tegies and curriculum for training 
as we] I as same manogerial -;:fl1,I if the project would include 
market and processing vegetable grirden.. 

Research 

The following areas deserve attention and further studies: 

1. 	 Effective nutrition educqtion will i be indispensable for 
transmitting informati on, changing attitudes, and even
tually altering feeding and eating behavior. Once communi
ty members are convinced of the importance of improving 
nutritional status, the promotion of home and/or village 
gardening can probably be more satisfactorily accompl.ished. 

2. 	 AIlthough a study from 1MNIJ confirms preyious studies in 
India and el sewhe re that B-carotane in various green 
vegetables can be adequately absorbed and also converted to 
Vitamin A effectively, more research is needed on the 
dietary approarh with othe- varieties for the prevention of 
Vitamin A deficiency. 

3 	 Institutionalized tropical technology improvement research. 
It is crucial to identify varieties that can be grown in 
the semi-arid northeast of Thailand. Varieties that mature 
asynchronously will be more nutritionally beneficial, in 
addition, pest control research is needed to ensure fresh
 
and pesticide-free daily vegetables.
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Summary 

Impressive progress has been made in the garden technology 
transfer in Thailand. Families have accepted amaranth and
 
vegetable soybean showing that people can change food habits to 
improve their diets. Similar programs have not yet been ini
tiated Ja Indonesia and the Philippines, but participants fro,, 
those countries seemed enthusiastic about pushing for funding 
and government support. 

It was decided that the two main needs of the outreach 
program were training and quality seed availability. Seeds are 
currently subsidized by private and government agencies. 
However, commercial seed companies have to be tapped to take 

over this job. It is suggested that AVRDC take an active part 
in *:he formulation of seed policies and programs.
 

The writer suggested research on nutrition assessment of
 

home gardens, improvement of the food composition table, nu
trient absorption, breeding and identifying adapted varieties. 
Research on soil fertility, water management, and pest control
 

were also mentioned.
 

Introduction 

The AVRDC gardening project was evaluated mainly by par
ticipating in the VIP Gardening Workshop held in Thailand and
 
Taiwan from April 22 to 26, 1985. Following the workshop,
 

discussions were done at AVRDC with Dr. Gershon and members of
 

the staff. The consultant appreciated this opportunity to meet
 
with people who focused their diverse disciplinary backgrounds
 
in horticulture, nutrition, and economics on all aspects of the
 
nutritional gardening project.
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Progress in Technology Transfer 

From observations made on representative gardens in 24 
small-family farms, it can be said that impressive progress has 
been made in the transfer of garden tchnoiogy to Thailand. The 
gardens were well cared for and were clearly producing substan
tial amounts of vegetables Por tie Pam I ies involved. Olue of 
the most encouraging aspects of this pilot project is that the 
families have :icceptmei amaranth and vegetable sovbean as new 
components oP their diets. These ai- both highly nutritious and 
productive vegetables. (Qustions have been raised as to whether 
people w il change the i r food al,i t:s to inclIude new items. It 
appears that they will do so, at least in Thailand. 

Attempts have been made tioii t i te programs in Indonesia 
and the ' i lipp:ines, but according a, Dr. ;ershon, these have 
not so fai- been successful . Ef forts to obtain funding for the 
garden outreach program iom [FA, Iocai I IUAII) Missions, and the 
Farming 5 vstems Support 'rogram funded 1) Afl)-Waslii ut on have 
not been successful despiteilrge an'ol ,s , t: ime and travel
funds invested. The Pailure sees t:o revvs. : round the geopo
litical loca tion of AVRIDIP, delI as in io, M IppollPO S,,1 and 
conflict ing i rmat:ion Nbout thp mechanism for submit t ing 
proposals. 

Never-theless, the AVRW garden project has generated some 
outside support in the Wo-r of ;ipproximnto lv $15(0,()()0 from GTZ 
for its Taiwan activities and $5,0()0) for gardening training at 
the AVIJ)C/'f'lni ard Out re:ich 'ogran (AVI)D /T()'). 

It was !eirteiingu to observe the enthus:asm oP the workshop 
participants co e::tend the AV\DC' gardening technologies to 
Indonesia and the Phi:lippn. 'T'he nutritinists were particu-
Iorly outspoken about this. Ifl:ins were fiscussed at length 
about "knocking on doors" of both government and local USAID 
Missions to get support funds.
 

Substant ial work hls been done it AVRDC and at Kasetsart 
University in Bangkok to s implify )r. Hlagan s farmi',g systems 
approacii and adapt it to th Iora I sit uat i on. Even in its 
modified form, however, record-taking may still be too much for 
the LDC farm fami I v . The socioseconomic study showed that it 
takes only 15 minutes more per day to. grow home gardens than to 
shop for vegetables. 

Training for Technology Transfer 

The primary objectives of the AVRI)C outreach program are
 
research and demonstiations. However, some facilities have also
 
been used for training. In fact, funding support for AVRDC/TOP
 
has recently been extended for three more years by the Asian
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Develooment Bank (AIB) with maj or emphiasis on training for 
peop1e who cannot core to AV 5.1 Included is $15,000 per year 
for garden i rig train ing . (:on t: i:ued devel epmen t of this 1ocation 
as a traJn:ing renter . ii Iogical mean,; o f implementing the 
reconmendiIOn 01 workshop p ric L1 'Ipants I or add Itionallions the 

training in t:chnotio, Vran fter.
 

TIIe de 1 io 0 Imaloucs ,igreed ,i tw illa i needs of the out
reach poran: (I t') i ini for techno~logy transfer and (2) 
better oval latil i(y ,v qua ity 'vBeyondeo e talle seeds. these, a 
desire was t,:feee I l lut-erui'al determinalton of the 
nutrit iong1 l -;t :A uI of i'ili o' aold ,itlthout home arlden.S 

>lo;t part i i pan1:c : ,;le an trner ! terl1; aboullt the need for 
traI inS wh i !1 1 a -rui p..-;rl I1 ii a n 1 iqIk poslitio[ 
to provide. '. I 0(, ' 1"5.05L1on,, it (,dol: (I to assist 
in tihe p ,u.h ,; the on planned
in Tli a I ( " :nd i n ti;c prc ar ion t', f pronotionalI
 
materialsr "l , I . c:1d)"Ind ,1!nn ,, C ii I of whom need
 
PIl ch bet tei InitI-i i11"I I I ilI[ !(tI tie"ill m. 1lotve now; ( ) to
 
p"epare n1 S. ]; t. earSi,~i . I~e c Ic 
 r IC 11;i on home 'Zgardening; 
cnd (' I ) pee p e o odu' ;t,,n ]):1. mi(t: 11or o o ;neumo .rsre il-d r[ngthe n]utl elItl 'OIltoIut Of VU g(.Laili O . 

Some t2pocli icr nee( thaIt were vo iced suggest research that 
might be lone it AVIl)(C or at in-country research organizations, 
whe othler. migl1t i.nuvolve adaptivye researchl that could be done 
largely by national outreach programs. Some of those include: 

1. Technol ogy to ma in tain soil fert:[ I i ty for hi gh produc ti on 
" Technol o v I or water man.0gement in lhouseh, Id gardens 
3. Safe and effectLive pest: control wi iout chemicals, whenever 

possible 
4. Identification of varietICes; Lst adapted for each country 

Axailabilitv ot Qualifv VNcgeLahle Seeds 

During the work.sho,, the 1 hmtt:Lon most often cited as 
hindering a sustained ve gotahle ardening was the difficulty of 
getting viable seeds of the rigit varieties. In response to 
this need , nmIerous vo Iun teer, phi 1 ant:hropic , and government 
organizations have d istr ibuted much vege tab.e seed to home 
gardeners, often without charge. Ali too often these seeds are 
low iII vi"abil:it~v or uaadapted to the tropics and, therefore, low 
in produc tivi L. Also, free or subsidized seeds make difficult 
competition for private seed comanies which are needed in the 
long run as a sustained seed :ot rce. 

The AVRDC pilot project has so far provided the necessary 
seeds without charge, but it is not clear how a continuing 
supply will be available; and this is clearly a major concern to 
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the workshop particinants. There are some promising develop
meits in Thailand and th, PhiLippines. The Seeds I1Project in 
Thai] and is aimed at prov:id ing technol ogy and encouraging 
private vegetable seed conpanies. In tUe Philippines, Planters 
Products ha; begun ni ;tribute seeds of superior var:.eties 
identified or bred by the ca]l]ege( f io'fl tflle. fite private 
seed company hWrt:ige Philippines has been started as a joint 
venture of e:;erienced Dutch, American, ad Philopine seedmen. 
Those rompan ie which havc startei o wi i I he started in other 
countries, es inaliv in Indon sia, nut he encouraged. AVRDC 
has a staIk i the pi'ate sed companes because they are 
needed t: c on sve 6ni. 'i ii , AVIl) d--I)r tfn improved varieties 
and cedlice tin PHnter <pr- esnlt act vi i;. 

I suggekt that AVI!P take iv ac t:Ce part in assisting with 
the fO r-mu t n ol seed policies Nd programs. This ii i ,irt take 
the form f t fe lOwsh ips to give policy makers anowrI: hps and 
opportuni to travel w, developed countries to study sucessful 
vegntai le eed prodction and di str ibhunion program,'. It is 
assumned too of Len that program fr field ,( i !!' appliedI e.d, can 
to vegetable s, hut this is ;impi,' 1101 t F' I c ' mtaple 
field crops, such as rice, seed is t i co o)mi, product. It the 
crop h-n grown I ly, secd of i sort i c; anir oI it i he succssfi 
ca!ly produced. This is not the se'i tlh inv egh i _, 

cabbage , unions, catrots, etc. - wilere conti <ls ior seed 
production may be entirely di ffere:t from those f or growing the 
crop itself.
 

Agencies which have been d:istr ibuting seed- on a free or 
subsidized basis should be involved in p lanning or, the even
tUnaity of phasing out thi s activity. Theyv co provide a 
transition for private companies wliclh have not % " s:cablished 
a network of distributors. However, if these (-n vsirv'sare to 
be vial] e in the long run, their seeds mu.i-;t !, a.t a price 
that covers cost of production and a rcasoable p ofi. Distri
bution costs are usually greater thi production cot: for seeds 
sold t:, 10me gardeners. Contrmhutihg to the iitilution costs 
might be a means by wich vol it,:" agencie; could help the 
development of a private seed indit,. 

Su~ggestions If-or Mo{re Research 

Assessment of bhe :irdens Its [mpact nutritionon is orn could 
be done by comparing food intake components of the gardening and 
nongardening groups, and thi' l a bocn done to some extent in 
the Thailand pilot projecrt. A bette,- method would he by bio
chemical studi.s which lhave i through recenthecome e sble 
improvements in instrumentati nP. Simall blood s5ampIes, obtained 
quite easily by finger- prickin,, can be analyzed t:o determine 
nutritional status. A favorable location for doing this would 
be in northeast Thailand where IDr. Yongyout Kachonpadunkitti, 
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who has both an interest in vegetable gardens and the expertise 
needed for the type of study, i, working. 

The foilowing add it i,"I research at: AVRI)C is suggested to 
provide improved garden technology for AVC/TOP. 

I. 	 Improved od composition t : us ing present rap id and 
economica method.s to determino the nutritional composition 
of foods an thoY vary with season, storage, cooking method, 
etc. 

2. 	 Absorption of nutrients ;and availability from different 
sources, similar to recent studies showing fat as essential 
for Vitamin A uptake and Vitamin ( to enhance iron availa
b ii ty. 

3. 	 Breeding or iden.tifving adapted varieties and lesser-known 
crops with high nutritLive value and adaptability to home 
gardening conditions, should be studied. Hligh salinity, 
low fertiliy, heat, drought, and flooding are all condi
tions whiclh may require special crops or varieties to fit 
each situation. 

('oncltision 

The consul, tant found this workshop a stimulating experience 
because of the notable enthustam of the participants for the 
AVRDC garden project in research and in the transfer of the 
technology to Thai land. Although they recognize that getting 
fun.ds for outreach progrms in their own countries will be 
difficult, they seem determined to make a serious effort. 
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Funding of Gardening Activities in LDCs: Thoughts 
and Suggestions 

Jack Gershon 
Nutrition Conmulant 
AVRDC, Shanhua, Tainan 
Taiwan 

Summary 

Gardening as a project component has not yet attracted
 
additional funds from donor agencies. This is partly due to 
lack of proper technology development and testing, poor transfer
 
to recipients, and inadequate assessment of its impact. 

In order to obtain funding for garden-related activities in 
less developed countries (lO)s) , these activities should be 
promoted wi thin the context of projects that are of interest to 
donor agencie!;. it mightt)bt attract funds if the activity is 
part of an internationa l development project. 

A number of constraints have contributed to this problem in 
funding. Among them are the lack of information, planting 
materiaJls, research, training for extension workers, evaluation, 
impact. etc.
 

One funding s-,trategy is to utilize existig AVRDC outreach 
programs which are linked to national programs. A second 
possibility is to link AVRDC garden programs directly to an 
in-country institution. The third is to seek funds for garden
ing technology development and transfer to specific projects, 
such as the northeast rainfed project in Thailand, transmigra
tion project in Indonesia, homestead food production projects in 
Bangladesh, and cropping systems projects in the Philippines. 

A collaborative effort with AVRDC might assist national 
programs in achieving funding goals. 

Introduction 

Gardening is often one of the activities of development 
projects in less developed countries (LI)Cs) generally started by
 
national programs in response to national needs. Support for
 
such projects often initially comes from the national programs. 
Once this commitment is made and a particular development
 
project shows feasibility, additional support is often obtained
 
from donor agencies under their international development funds.
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Carden in g as ; project component has not yet attracted 
additional inds from donor :gencies, 'hids is partly due to 
lack of proper technolI ogy development and testing, poor transfer 
of the technolo:;e to re'ipieonts, and inadeauate assessment of 
the impact of go r -i , In the oe ;: three ,ears, AVRI) has 
addressed Itselt to these const r inin, producing good gardening 
technologi-es, de I ging ways of 	 t r I t tiring t:hie techno log ies to 
1,1)Cs , and devel op ing me tho 11o fl, 101 ; -e ;ing impact. Tihe 
AVRD)C-ty'pe gardense stabli shd i Thai land, in col abortcion 
with Kasetsart University, sho" good promise. oPub ished reports 
on these I CC ar dU n ivii P: M,Iv 'Is!:i st Th I land in obta 11ini ng
f utore supporr. It I n : rio t, look into that poI;s ibi ity, 
not onIy for r " I d, but for 1il I . 

'lhs paper 1 1 1r0 some ol the problems and propecLs
 
of ga 1 deno act1 f0 i i i 
 nIM1 1 , and offer some suggest:ions. I t 

i! also a ttmpJ t to ,a1;,m it'self to one general question; can 
tecnicn! 01 1 w,orufwith AVEI) help national programs 
atrorct additional do! -ag y si,,upport or development projects
 
containin 1 'rdening comp11tisent
 

11rosp~cc s 

In order to ohtain funding for gar den-related activities in
JIDCs, these act:ivities shiould be promoted within the context of 
projects that are of interest tw. doo agencies. Garden pro
jects alone do not reamdflv, ttro: dnor-fundi g except in the 
case of private vVolptarv\ol-ga n :1ti,,:.s (l'Vl) , Piuch as, CARE, 
UNICF', and POnce C:i,' d, projto: s. 

A gnrd ni 111g-- 1 ,td 1rivir night gut fondf ing fMom .large 
donor agenc ie; if th act iVi ty iis part f 111 international 
deve]opllent pr. t t . Many dev elopment projects Iinclude the 
promotion of home parden n in their cont:exts t:o improve nutri
tion, increase local food productooh, rais, M Mealthstandards, 

followig
etc. The I s105pie : ;'ivz us: 

* 	 Primary heal th care pro jec ts can inriude a demonstration 
and traiinnjog ceite ror 1forhomegardening. 

" 	Nutrition rehabilitation projects often have clinic oardens 
as an education tool for mothers of ma]nourished preschool 
children.
 

" 	Rural developmnent projects can have, as a development 
scheme, a gardening component for home consumption or for 
income generation. 

" 	Women in development projects can include gardening as one 
activity for women who have the respon'bility for, but not 
always the control over, the means for feeding their 
families.
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a 	Resettlement or transmigration projects will often give new 
settlers a parcel of land, a small portion of which is to 
be reserved for home food production. These projects can 
have a gardening component. 

* Tea or rubber plantation development projects a!lso give 
workers a parcel of land and try to promote gardening on a 
portion of the land. 

a 	 Income-generation projects can include promotion of a 
combination home/market garden, where some vegetables are 
grown for consumption and others for sale. 

* 	 Maternitv and child health projects ofnen have, as a main 
activity, the monitoring of chiiildren's growth. These 
projects can A,1so include a home garden component as one 
way of helping to promote growth. 

a 	 Food -aid projects ofren dit ritLute foods which provide 
calories and some protein. These projects and their 
recipients can benefit from a rame garden that can provide 
additional (Asp.tial nutrients. 

a 	Nutrition education projects can use gardening as a way to 
teach the producti.n and consumption of culturally accepta
ble forms of specific nutrients. 

These are just so,,m ni the agricul ture-related or nutri
tion-related internationl dc-velopment projects that can and 
often do promote gardening. Tlhev Pre projects that are ongoing 
or are in future f ive-vear :it ional development plans of most 
LDCs. HistoricaIlW, thel have been the type of projects large 
donor agencies find receptive for funding. 

(olisti'aints 

In 	the past, some constraints reduced the positive effect 
a
 
garden component would have on the success of a project. The 
subsequent result has been that project planners and donor 
agencies became hesitanr to include gardening in the design and 
implementation of international development projects. 

Information on how to grow and maintaih q good garden has 
not always ben available. The crops to select for the desired 
outputs have not known. Sources of
perhaps been 	 reliable
 
planting materials may not have been readily available. Garden
ing may have declined during the dry season. Gardens perhaps 
were not initially researched to show their regional feasibi
lity. Village-level extensionists may not have received ade
quate training in gardening and/ar nutrition. During a project 
the collection of baseline data, monitoring, evaluation, and 
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impact assessment may not have covered the gardening component 
in a manner that would demonstrate its value.
 

Overcomning Consitraints 

For the past three yerrs AVRI)C has conducted gardening 
research and development and training, and transferred these 
technologies to one IDC, Thailand. Information is now avallabe 
on growing and managing a gi-arden. Crop selection and planting 
schedules have been developed that produce desired oumtputs. 
Sources for gb Iit- seed ;ire determined, or the "eeds grown as 
part of a project. AVIR)C 's neW Vegeta l r,(;oIrch prI)T Ct has 
identified heat-tclerant temperate-zone veet les n for;It:ali. 
the tropics. Ongoing work on a compstin , -,irden suggest>: that 
layered composting an tI It ii wa t:e- --e t,-re material r t i on 
,apab i I t:ies thIiit I'will need only 'on' the normal water re
euiremei,;- - i possibleh om to dr,.-se'- , on ' iden jug. 'lie AVRI)C 
enteinolog, deparWl-ent i!: w' rk i i ,,CO ,m]e I 0:nisinup hi ol<,gical 
pest-control experimeii ; th :]t mciv el imi tIte the 1.se of pesti
cides in garden vi' rom(et;: 'miso)imm .I(im . 

In adId i ti on , Inas;ii t -r tml' lilt, tih o(l I ogv has been de
si Pn1ld ciin( te!tm-d. f1u-farm 1) 1 i ,Iiin c t11L v,.,ebeen conducted 
that can ie,.I t ill g rd ell do;; i i'l I 0 (1 iIft-rent regions. A 
number o! ,'oun i ,ho;on trained AVR)Ccgriiulturil lot, ; ;it in 
th:e 1Ink- t I1 Ii ,ind A'! I)C, inhet:wera Ir tliim Ii nitr it L i.on ; 
collaboration wi tli ,jietsirt lrixi it%, i'l ,veloping, a gacden
ing traiiiifig, :jIide fo)r vii I sIre--Ie ''- ' u is ts . inally,-. I- ma 
AVRDC ha i,. ,t-loped metl,,l, I og i,t ,I '' tI I 'o ' ofI base line 
data, ron i tori- ng, ';n1l( isse''rm ! , imi p,'i a gardening 
component on tli - , r,;li t ,cprojec,t. 

tiL m i-sil . olii ii opunMany of c ). .-i iI; Id- cop!, t, in inter

national d (rI n t pr o t YU no t h ein I I ev i ated. 
now time to Incorporate theo e new technologie: ;ind methodologies 
into existing or p:lanped 1,! plrojects that 'ire generallv related 
to nutrition clid/or aipriciiltiire. ldenit ilving additional in
country funding possi) iitie; woiild tL110, ho thi next step. 

eI ) II-I ;1 It is 

Suggested Funding Stlraracies 

National programs iight first design garden activities into 
development projects where such activities; are deemed appro
priate. AVRDC (ran then assist in technology, development and 
transfer, and provide metho(o.logies to quantify the essentials 
and assess impact. Then the national programs can solicit 
additional funds from other sources. 

One possibility is to utilize existing AVR1)C outreach
 
programs. These programs are now in Thailand, Philippines,
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Indonesia, Korea, and Malaysia. They are extensions of AVRDC 
that are linked to national program an(i conduct research and 
development (H & D) on AVRI)C's five mandate crops. 

Funds could be sol 1 sicted to suiport gardening technology 
development at these sites, the results of wiLich could be 
further tested regional v on the farms. Once tested, the 
technologies can he phased into various development projects. 
Also, as new or improved gardlening technologies are developed at 
AVR1C-Taiwan, they van he trrnsferred to each outreach pro
grams's garden i g pro c . addfing additional technical input. 

A seconld possibil it- in to I ink the AVRI1V garden program 
dilrectIy ,a-s an in-,'oulti'v inst itntion, as has been the case in 
Thai land (though soeme infLia] g, 11rdening R and 1) has been con
durted at the AVRI)(-Thlland outreach program). fhis could be 
the tpe f international development probetv that increases 
i itut isnal capalti I ities, andi funds could be sought for that 
)u pu)e. An AVR!)m-Qset,art Iniversitv project of this type, 
involving garth'nim, has been successfu]lv going on I or the past 
two Y.ears. Its pi lot-pro oeC phase is nearing complet io' and It 
w i] s,,-oon ne ready tfor di sseminat ion to nat ional deve Iopment 
pro jec ts. 

A thi rd poss ib iIi Lv isY to seek funds for garden technology 
cevelopmnt and transfer to s pcific projects. In this case the 
technolo_v would he tailored to each specific project and funds 
would be ;,ought for that work. Some project examples are the 
northeast minfed pro j t in Tmfland, transmigration projects 
in indonessia, home it, o od production project.s, in Bangladesh, 
and cropping s's;trn prolects in the 'iii ,ppine . 

The oitreacl pro,,ru ,,sibil it, is relativelv long-term. 
Next In length of timo iwoud he te institutional capablility 
type of projec'tr. A slort-term pro ect would be one of the 
specific development: project es:Smp I e . Sone donor agencies 
(e.g., Weild nank) may he monre intorested in funding long-term 

projects; w!,fle other ag.nt'cie:- (es. ., Ford Foundation) might be 
more attracted to shiort-termt projfect. 

Some donor agencies, suclh as the IUSAI!) Mlissions, have their 
own projects, and i:n the past, could not he readily approached 
for funding of additi nal activities, like gardening. Some of 
the Missios have now set up a %R0,v to provide quick funds for 
new or promising deve l opmenta I work. In Thailand there is the"Emerging Probems in l)eveiopment" funding source. In indonesia 

it is called ''The Dvelopment Studies Program." These may be 
sources o1f lnding for gardening R and 1 in these two nations. 

Whatever the s tracegy or the sources oft funding, gardening 
appears to be one way of putting into the people's own hands the 
knowledge to regulate their own nutritional status and increase 
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their quality of life. A collaborative effort with AVRDC might

assisu national programs in achieving these goals.
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Discussion
 

Collaborative Garden Strategies for Indonesia 

Dr. Gershon: 	 Dr. Subijanto, in your slide on the transrnigra
tior ar-ea*, were those tomatoes for commercial or 
for" home cot s urn ption? 

Dr. Subijanto: 	 Mot ly for home corsumption , partly commercial, 

Dr. Villar-al: 	 I ihet or three AVRDCunders t;nd 1-wn tomatoes 
were released and recommended for production in 
Indonesia. How were the seeds produced? 

Dr. Subijanto: 	The seed supply became a problem; the exten
-ion seed farm group was not able to produce it 
in sufficient arnount. There was an effort to 
have it muitiplied by private companies. This 
problem was crucial to) the transmigration area, 
too. 

Dr. Gershon: 	 The Central Institute for Horticultural Crops is 
very new. Do you have a process set up on 
paper whereby you can respond to all these 
various seed demand in development projects? 

Dr. Subijanto: 	 Yes, there is an annual plan. We are involving
the Directorate for Horticulture, foreign compa
nies, as well as private institutions. We intro
duced the tissue-culture technique for producing 
seed potato, 10% of which is imported. 

Dr. Gershon: 	 Is the private sector already convinced of the 
petential of vegetable seed production? Or do 
they have to be convinced and shown the tech
nology as is being done in Thailand? 

Dr. Subijanto: 	This is still a constraint. I proposed setting up 
a seed project after the Thailand model to the 
Director General of Agriculture. We must also 
invite U.S. seed companies into the country, but 
the government regulations need to be simplified. 

Dr. Gershon: 	 Does the five-year cievelopment plan emphasize 
the linkage of nutrition to agriculture? Is the 
linkage good? 

Dr. Subijanto: 	 Yes. 
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Dr. Gershon: Are there indigenous 
private investors? 

seed sources available to 

Dr. Subijanto: Yes, but the problem is getting the market. If 
we invite foreign seed companies, the problem is 
practicaily eliminated because they have the 
market already. A good example is banana 
export from the Philippines to Japan, Although 
foreign investors started it, now the Philippine 
companies are exporting it themselves. 

Dr. Munger- What does 
consist of 

the 
? 

private seed business in Indonesia 

Dr. Subijanto: They are 
business. 

small 
They 

companies 
use simple 

first starting in the 
packaging of seeds. 

Dr. Munger: Is 
to 

the government 
expand? 

encouraging these comp-inies 

Dr. Subijanto: It makes land available 
with credit facilities. 

to then and assists them 

Dr. Munger: Is there no good system 
throughout the country? 

to distribute the seeds 

Dr. Subijanto: Not 
The 
ble. 

sufficient, that is one 
price and th2 market of 

of the bottlenecks. 
seeds is also ursta-

Dr. Tsou: Do you have a list of vegetables you want to 
promote and the amount of seeds you need? 
What commodities will be seed--produced by 
farmers, and which are to be imported for future 
development? 

Dr. Subijanto: We don't have the figures for home gardens, but 
I can give you those for horticulture develop
ment. 

Dr. Tsou: Do the two government groups (agricultural 
extension and public health) in the rural areas 
operate separately, or jointly? 

Dr. Subijanto: There are at least 10 groups 
rural areas, but they need to 
activities. 

operating in the 
synchronize their 

Dr. Gershon: 	 Maybe because there is no optimum use of their 
time. 

Dr. Subijanto: 	 I think it is partly due to insufficient seed 
supply. 
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Dr. Subijanto: 


Dr. Gersrion: 


Dr. Munger: 


Dr. Subijanto: 


Dr. Gershon: 


Dr. Munger: 


Dr. Gershon: 


Dr. Munger: 


Dr. Gershon: 


Dr. Villareal: 
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If the five-year development plan call for these 
things and Pres. Suharto wants amaranth con
sumed, it seems like there is a demand. But 
this conflicts with what you said before, that 
there is no demand for these seeds. 

There is a potential demand, hut agribusiness 
needs consistent actual demand. 

The underlying reason behind the two seed 
projects in Thailand is to show private industries 
that the demand is there. Perhaps that would 
be viable in Indonesia. 

The supply is concentrated in one or few places 
and no networ< distributes it to other places 
where owre i,demand. 

Partly, hut thlat is secorndary. The primary 
reason is thi ifriv)iate companies need thc assur
ance of profit anrd salc and, in one instance, of 
monopoly. 

Regarding Th _iland, it has 17 seed centers 
throughout Ike coLintry. 

I don't think 17 centers are nea,- enough for 
Thailand. New York has 17 seed centers, and 
also hardware stores, supermarkets, arid others 
that sell seeds. 

These centers are not only seed centers but are 
also used for training and other activities. 

So what mechanism is used to get them out? 

How? 

I don't think they have gone that far yet. 

I would like to share with you one of the best 
things that happened to vegetable seed produc
tion in the Philippines and this would be an 
incentive for local seed growers. A recent 
administrative order came from the Ministry of 
Agriculture and Food that no vegetable seeds 
which can be efficiently prodL!,cect in the Philp
pines should be imported. This means that only 
cabbage arid onions may be allowed for impor-ta
tion since we cannot produce these seeds in the 
Philippines. Thus, even McDonald, an importer 
of white potato, is required to tie up with local 
institutins se that its seed potato needs can be 
produced within the country. 
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Dr. Gershon: 


Dr. Subijanto: 


Dr. Gershon: 


Dr. Subijanto: 


Dr. Gershon: 

Dr, Munger: 

Dr. Subijanto: 

Dr. Villareal: 

Dr. Gershon: 

Dr. Munger: 

Dr. Subijanto: 
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Dr. Subijanto, Can't you use your rural organi
zations as a seed distribution system? 

Yes, especially the village cooperatives. But 
there is not zufficienlt clemand for private com
panies to participate. 

Are the people not demanding seeds because 
they have no home gardens? Where is the pro
blem? 

The demand is there, but the seeds are insuffi
cient and relatively expensive. The high costs 
reduce demand. 

The Sri Lan kan Department of Agriculture
produces vegetable giirder seeds in large 
amounts and private volunteer organizations such 
as CARE UNICEF pruit hem into small packages 
and distribUteI them ctheajel)y. 

Doing liis will only delay a self-sustaining 
cis tr i,) t ioI system. Is there any ex is ting 
systemi that can add seeds to their products, 
such as grocery stores, supermarkets, etc? A 
new separate network cotuid he too expensive. 

Sure, the villige cooperatives andi(I PERTANI 
shops; there aire ahsn corl jriies that sell herbal 
medicine, possessirtig good distribLtion network. 

In the Philippines, the Planters Products Inc. is 
handling seed distribution. Another strategy is 
to adapt The MASAGANA system where agricul
tural inputs, such as seeds, are specified in 
farm loans; and the banks are usec as distribu
tion points. 

It looks like private volunteer organizations 
could fill this seed-dstribution gap. The heat 
and humidity of tropical countries make seed 
packaging a problem. 

They will still undercut the private companies 
that might take over. 

Private companies do need guarantees before 
they venture into anything. We also had the 
sad experience of importing mixed seeds through
Singapore. 
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Dr. Gershon: Although unrealistic, private volunteer 
organizations do get seeds distributed in Sri 
Lanka arncl Bangladesh. 

Dr. Tsou: If we have a priority list, we could identify 
commodities we can produce. If a! rural 
institutions have a day care center or a 
combinedi 
products 

center 
etc. , 

lor 
where 

medicine, 
housewives 

agricultural 
often go, 

these coU Id be utilized as seed distribution 
places . Is there a seed--producing company in 
l ndonesii? 

Dr. Subijanto: Several private corripanies started on vegetable 
seed producLirl, 

Dr. Gonsaves: There inay he factors other than limited seed 
supply whil inight explain why home gardens 
are riot widely accepted. Also, irayhe no effort 
was made Lu locate seed source. 

Dr. Gershon: It seeims to me tila Irjov, rnments could initially 
get involved it, see productioii aind distribution. 
As they are involved, for exanple, illsupporting 
the prod.rction ,ln distrihUtiori of vitamin A 
capsules for preventing xeropthalmia. Capsule 
distriboon Ui(an cure x'eropthaimia but cannot 
prevent it from reoccLirring. Distribution of 
seeds for garden crops conlaining sources of 
Vitamin A could prevent -- ratlher than cure 
xerophthalrnia. If the derrarid for seed is there 
and it is supplied at affordable costs, I still 
think that government s could initially get 
involved in seed production (as they are in 
Thailand) and have the private sector take over 
when they are shown the demarnd potential. 

Collaborative Garden Strategies for the Philippines 

Dr. Gonsalves: I car say that the IIRR believes that its efforts 
in Cavite and Bicol must be in collaboration with 
the government. Our involvernent is one in 
which we use technical advice from Los Baihos. 
We have access to Dr. Villareal's seed collection. 
Maybe this is the beginning of collaboration with 
other agencies. 

Dr. Solon: My collaboration with IIRR is on a more personal 
basis. There is no formal cooperation, however. 
I hope the agriculturists and nutritionists will 
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Dr. Villareal: 

Dr. Tsou: 

Dr. Solon: 

Dr. Gershon: 


Dr. Villareal: 

Gardening Nutritious Vegetables 

look at things realistically and collaborate with 
the local government in order for research to 
reach the people. 

I am thinktingi n the following stategies: 

1 . We in the Philippines should put our act 
together. The agencies involved in nutrition 
or home gardens complement each ath,-r but 
don't see eye to eye. 

2. 	 We should put up a massive compaign for 
home gardening anid nutrition: a) we should 
exploit the teacher-pupil-parents relationship 
and [he truism that children are great agents 
of change. hi) we should involve the Ministry 
of lEducatiot), CiIture, arid Sports (MECS), 
for- this will involve chan-ges in the 
CLi r ricnl ur. 

3. 	 We shotuld exoand the concept of the 
Barangay Nutrition Scholar. 

4. 	There should he some policies on seed 
supply. 

5. 	 PCARRD must be urged to give priority to 
research in home gardening and thus provide 
regular appropriation to carry out studies in 
home gardening. 

Is it possible to choose a few villages in the 
Philippines which have and don't have home 
gardens to get nutrition assessments? Maybe the 
agriculturists can desiqn a better home garden 
with the help of the out ritionists. 

The important thing is that there are people who 
can do it. It should be a joint effort between 
agriculturists and nutritionists. The research 
should include the chemical and biochemical 
components. 

Three and a half years ago we started day care 
center gardens funded by USAID, but they 
floundered because MECS did not support it. 

There is a little improvement now. The Deputy 
Minister is a man from Los Bari-, and I can 
discuss things with him. 
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Dr. Tsou: 	 The involvement of MECS is important. If home 
gardening goes long-term, it can eventually run 
by itself. 

Dr. Villareal: 	 One good thing about wcr ng with Dr. Solon is 
his conitacts with the meiia. 

Dr. Gershon: 	 Dr. Solon, is your prescription pad copyrighted? 
AVRDC WOuld !)e happy to change it from 
Tagalog to Fnglish aid malke it available world
wide, it it's okay with you. 

Dr. Solon: 	 Yes, it is. We are, itn fact, going around 
medical scnools :ndcenter promotingq it. These 
prescriptions c:,:tnbe posted o:i wails and accom
plished even il the rmlarklet place. 

Dr. Villareal: 	 We have found Dr. Soloii inl the medical profes
sion i..s our best ally in our compaign for the 
widest acceptace o' home gjardening in the 
Philippines. 

Dr. Solon: I hope the agricultrist - will desigin a prescrip
tion pad onl home ga~lrdenls. We WOuld like to 
invite IIRR; we cani learn a lot from Dr. 
Gonsalves and his group. 

Collaborative Garden Strageties for Thailand 

Dr. Karvadi: 	 What is Thailand doing about rainfed and dry
land gardening? 

Dr Boonma: 	 I will gat together with Dr. Yongyout's boss to 
start a pilot project in dry and rainfed areas. 
The proposal will be submitted to the University 
and will he channeled through cifferent agen
cies, stUdied 	by a working committee, and if 
approved by the n~ational Committ e on Planning 
and Policy, will become a national policy. 

Dr. Yongyout: 	Decisions are ailso made by the governor's office. 
If a workshop is planned at this level, the 
program decided can be implemented also at this 
level. 

Dr. Gershon: 	As regards financing of workshops, USAID 
Bang;kok presently looks favorably on these 
activities, and may have a source of quick 
funding. As AVRDC phases out garden activi
ties in Thailand, future activities should be set 
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up with Kasetsart University as the lead univer
sity, and expanded to other institutions. 

Dr. Yorcyout: 	Even if a program doesn't have the sanction of 
the national government, it can be decided at 
the local level at the governor's office which can 
collaborate with thu four ministries at the 
provincial level. At the village level, the 
extension agents, teachers, and health workers 
can implement the home , school, and health 
gardens. In my hospital, I grew soybean for 
the milk ari food for the patients. 

Dr. Gershon: 	 Dr. Chongrak , tIle Rector of Kasetsart 
University is planning a Thai (gXrden workshop. 
The princess will sarnction it during an area 
visit. TI is could get large coverage in the 
media which, in) tUrn, could shape the felt need. 

Dr, ArizalF.: 	 How m LICIh inIInellce do these village-level 
decisions have o) the Minlistrmes? 

Dr. Boonma: 	 There is no prollem on thiat score. Home gar
dening has been a governn ett policy for a long 
time . One constraint, hewever, is seeds. If 
this prograin is to he expanded, we have to get 
the cooperation of )"iva te seed dealers to pro
ctucu ai d sell recornmetded and via)le seeds. 
Seed dis trib ntion won't pose any problern as this 
can be (loe by the, extension workers. 

Dr. Gershon: 	 These Seed,; innst he selected and tested under 
local corlditi on 	 . 

Dr. Munger: 	 Iri 1969, a gradIa to studenit developed a techno
logy for vegetable--seed packaging which con
served their viability. Seeds were sealed in 
plastic biags and laminated. USAID provided 
some fuonds for the egui pment. To what extent 
has this technology been applied? 

Dr. Gershon: 	 Very little to my knowledge. The private sector 
should be informed about this. 

Dr. Subijanto: 	 The technology aid the facilities are available in 
the country, however, they are not sufficiently 
utilized. 

Dr. Gonsalves: Has there been any move to look back at the 
past home gardening efforts critically to explain 
its failure arid to determine the focus in the 
future? 
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Dr. Gershon: 

Dr. Gonsalves: 

Dr. Gershon: 

Dr. Selleck: 

Piscussion 

This workshop touched on some of the cons
traints. 

Did you kn11ow elnough to plan future activiLies? 

We are aware of them and we are planning to 
develop a Thai gardening manual and traininq 
guide, including acceptable methods for assess
ing the impact of gardening. It is part of the 
reason for lb is workshop. 

One overriding fFacIor in the success of the 
program is owlt ,unal commitment, the degree of 
erthusia-r;n , aidi resources made available. If 
there is no fo1 luw- LIP, it is (on'ed to fail. 
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Dr. Villareal: The gist is that a program will not succeed 
without national commitment; that is, everybody should agree 
that malnutrition is a problem and the government should de
velop a program to combat it. 

DISCUSSIONS 

Dr. Gershon: If the request for funding includes nutrition as a 
component, together with the specifics of the 
program, then perhaps agencies like the World 
Bank may he interested. 

Dr. Munger: I am not clear as 
national pro(amlins 
recommend ations. 

to who 
to do 

does the enIcouraging for' 
all those things in the 

Dr. Villareal: I am under the impression that this workshop 
will come up with recorim1endations and will form 
resolutions with the proceedings to be submitted 
to different national pogramns. Recommendatioiis 
have more clout when they are formulated by a 
group. 

Ms. Tiamzon: PCARRD has the niational mandate to coordinate 
research and development activities in agricul
ture and other resources in conjunction with 
national policies. As it lines U,' priorities, we 
could encourage the inclusion of the home garden 
program. 

Dr. Selleck: AVRDC can only 
looking for funds. 
you, however. It 

assist national programs in 
The initiative must come from 

is more effective this way. 

Dr. Villareal: We recognize this and I aqIree wholeheartedly. 
In fact, the exact words in our recommendation 
on AVRDC's role is "...if possible to assist 
national programs in securing funds". 

Dr. Gershon: In some cases we are prohibited. 
Ford foundation require that the 
come from nationals. AVRDC can 
as collaborating in proposals. 

USAID and 
request must 
be mentioned 

Dr. Villareal: PCARRD will prioritize the funding for the 
garden technology to be generated by the Col
leges of Agriculture in the Philippines. IIRR 
can participate by continuing its work now. The 
participation of MECS will be more meaningful if 
changes are done in the Ministry to encourage 
the nutrition program as proposed by Dr. Solon. 



Dr. Gershon: 	 Indonesia and the Philippines appear to have the
 
same set-up regarding nutrition programs. The
 
Colleges of Agriculture are doing gardening but
 
the ministries lag behind. The Agency for Agri
cultural Research and Developnrent in Idonesia
 
(AARD ) shouid have a stronger role tihrouglr

various research institutions, anld they s uuL!d 
encourage nutrition programs. 

Dr. Subijanto: 	We have findtit from severai donors: USAID for 
transMig ration ,area developr,-ent and the river 
basin development, ADB for the seed project, 
and others. 

Dr. Karyadi: 	 Fun dinoj agencies, like t he USAID and World 
Bank , might he interested if nutrition is the 
objecti.'e of the program. 

What 	 caoDr. Gershon : 	 ltrategyyou recomiend to link home 
onardenirq itiro stch eJstirni prirarhs as trans-
migratiori, faudil I !ri, cIt., inl I d(rhonesia? 

Dr. Karyadi: 	 The first step we can do after the workshop is 
to convince our ducisiot)-makers thimt the program 
is ver' feas ihle an( thai they shou ld make an 
allotmetit for it. 

Dr. Gershon: 	 Do you feel that ixihat you have seen will assist 
you in lan nchitng general garden activities in 
Variotis r itional projec's? 

Dr. Karyadi-	 Dr. Subijant>o and I will interface with the people 
of the nat ion aI planning agency who decide 
budget allocations. 

Dr. Gershon: 	 Maybe otne concrete strategy is to use what you 
saw when workshop participants visited gardens
in Tlhailatd, and what was publishec to knock on 
doors '-And convince concerned people. 

Dr. Subijanto: 	Judging from what we saw in Thailand, we are 
not ready. For example, we don't have the 
varieties we need for the project. But we will 
not wait; we can make adjustments as we go 
along. I propose that we link up with A\RDC 
on bilateral projects. We have a potato project 
funded by Australia and an improved package of 
technology for implementation. In the second 
phase, we propose to implemerit the transfer of 
potato technology with relevant activities. 

Dr. Seileck: 	 I understand that for these areas you have in 
mind, suitable varieties have not been identified. 
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Dr. Subijanto: 

Dr. Tsou: 

Dr. Gershon: 

Recommendations for Agriculture 

It seems thlat your initial activity would be to 
identify varieties and start a testing program.
Is the germplasn to he selected available in 
Indoriesia or to be procure(! elsewhere? 

We leed sources of germplasn for evaluation and 
adaptation. Can AVRDC assist us in getting
these from seed lroducer -I illTaiwan? 

The first step vwould be for the nutritionists and 
the agricu! Wrists to rnia, I it rIn;.w the 
garden commodities neecied. 1 he second step is 
to determine if a v\ariet\, list is needed. If so,
arjd no funds, are availalle, a funding strategy 
must be proposed. I srjggest that the nutrition 
group present their recommendations first before 
we coItiniie with the discussiorl. 

Is the nutrition group ready? We can return to 
the agriculture group later. 



Recommendations for Nutrition
 

Dr. Solon: Our first statement is that home gardening is a very 
important component for nationa growth. This is the basis for 
the following recommendatiorns: 

1 	 Improvement of the food compositior tables. 

2 .Identificationi of ; method to determine nutrient contents 
by going in to go, ra)hical differences, seasonality, 
variety, harve,;iig methods. 

3. 	 Availability of resea r(: : 

a. 	 Studies of the enhancing effect of oil on Vitamin A; 
and 

b. 	 More stUdies oni iron availability in vegetables and 
the erlan:ciig effect of Vitamin C. 

14. 	 Research on dietary ajlproach for the prevention of 
Vitaminr A deficiency. 

5. 	 Strategic's and iiechanisrtis for technical collaboration 
among a(Jrir(Jlturists, ILutritionists, horticulturis s on 
prodUcir 0] technologies for highly nutritious vegetables. 
The focu( Is on rMIr-ition prorioted by all concerned: 
teachers, doctor, , gigriculturists nUtritionists, etc., 

6. 	 Strerrgthening o the tiechniology on: 

a. 	 Soil fertility for the production of more vegetable 
nutrients; 

b. 	 Safe pest control manacglement; and 
c. 	 Water management at the home level. 

7. 	 Collection of anthropolog ical studies on beliefs/taboos, 
motivational forces on vegetables and transferring them 
into informatiori for classrooms, clinics, media, etc. 

8. 	 State--of-the-art assessment of school curricula in all 
levels and discipli nes to incorporate the nutrition aspect. 

9. 	 Development of a method to evaluate and monitor the 
actual nutritional status of people growing gardens. 

10. 	 Incorporation of home gardening into the national socio
economic and agricultural development. 

11. Establishing/strengthening of institutional linkages among 
institutions to carry out applied research, and with 
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national and local implementing agencies. The private 
sector should be invited to participate. 

12. 	 AVRDC's recommendations of nutritious vegetables and 
focus on vegetables suitable for home gardening to give 
research credibility and prestige for these crops. 

DISCUSSION 

Dr. Gershon: 	 Dr. Subijanto, have these points prompted you 
to link them up with your- recommendations on 
agricu ture? 

Dr. Subijanto: 	They ace comtu)erientary. In Indonesia, it is 
easy to iuc:r porat nitrition into the national 
presidentiil pr- rams. a nd to those of thre Minis
try of Heal hi. 

Dr. Gershon: If Preside,-il S hrharto wiants srne thit done, like 
mor-e alflzliit h COuIstIlled, is this a r-rrndate to 
yOU to tale a(Lion? If so, how, 

Dr. Subijanto: 	1 he rliariJltO, resulted in a great demand for 
amaranth aId the restri ing problem of seed 
shortage. Luckily, we had stock of seeds that 
eventually solved it. We are now producing the 
seeds arnd importiig germplasm from other coun
tries. 

Dr. Tsou: 	 I suggest we identify priority action projects, 
such as a s ialnternational workshoop of nutri
tionists aind agriculturist.s to recommend the 
crops for home production and review the seed 
problem. One recomrmendation would be for 
AVRDC to collect the germplasm of these vegeta
bles anld evaluiate and distribute them for 
regional testing. 

Dr. Subijanto: 	There are two things we need right now: seeds 
and trained manpower. We need seeds if we are 
to launch the prograi. 

Dr. 	 Solon: I shall meet with 15 people from different rele
vant ministries and local and international agen
cies to report on this trip and for us to recom.
mend an action program on nutrition for July, 
the Philippine's Month of Nutrition. I think we 
should do something immediately upon arrival in 
our countries. Dr. Gershon, you might get a 
call from us soon. 
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Dr. Gershon: 	 I am ready. I have a question for Thailand. 
Do you think that enough momentum has been 
generated by our Thailand pilot project, enough 
linkage initially established between Kasetsart 
and Mahidol Universities to really start work 
with national program funds to show feasibility 
and to gain additional outside funds? 

Dr. Boonma: 	 Yes, we agree, in principle. Our Rector also 
agrees, so, there is no problem. 

Dr. Gershon: 	 USAID-Bangkok might provide the initial fund 
for the transFeri of work to the northeast with 
the "emerging development problem" funds that 
they now have. 

Dr. Boonma: 	 I plan to meet the IDRC people next month and 
explore the possibility of using their facilities 
which will reduce part of the cost specified in 
funding the transfer of technology. 

Dr. Gershon: 	 Do you think AID might be interested in fundinq 
the training and IDRC, he transfer? 

Dr. Boonrr J: 	 Pushing a recluest for funds from AID takes too 
long. 

Dr. Gershon: 	 There is a possible source of funds which can be 
procured quickly for sudden and promising 
situations. The Agriculture Development Office, 
LSAID, Bangkok may be willing to [ rovide 
')0,000 for one-year of 	 training. This is 

enough to get the initial momentum going. The 
same goes for Indonesia. The USAID mission 
may be able to provide a quick way of funding. 

Dr. Yongyout: 	 If the program is expanded to the northeast, it 
should be done through the various orgarizations 
at the village level. They should help them
selves, ar.d it is easier to implement things this 
way. Ubon and the northeast are very dry and 
hot; an all-year cultivation might be impossible. 

Dr. Selleck: 	 Has there been any mention of small special gar
7dens for dry areas Some places in Africa have 

door gardens 	 (gardens as big as doors) raised 
on limited water. The soil is dug up knee-deep 
and removed. Anything that will provide orga
nic matter for 	 fertilizer is thrown in; then the 
soil is returned. This system encourages root 
development and retains soil moisture. 
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Dr. Gershon: 	 In the Philippines, they have the "magic square" 
garden. I don't know whether it is a success 
though. 

Dr. Solon: 	 It works on the principle: "Start s;mall and 
succeed big." Housewives don't have time for big 
gardens. A "garbage" garden 1 sq. r provides 
the answer where one can throw his g3rgle water 
for soil moisture. By the way, I am happy to 
invite ynu to the Hlyderabad International Vitamin 
A Consultative Group (IVACC) meeting where 
the focus is on nutrition and its impact on 
Vitamin A intervention, and qardening int(:c en
tion will be discussed as an approach to re
solving Vitamin A deficiency. We would like to 
invite people to speak on the Indonesian, Thai, 
and AVRDC gardens. 

Dr. Gershon: 	 Good news! 

Dr. Karyadi: 	 I am thinking of a possible a-inual meeting or 
consultative group on home gardening similar to 
this, of nutritionists, agriculturists, and home 
economists to follow up on the progress of our 
program. The members might be rotated. 
Perhaps we will include Malaysia and Brunei, a 
vegetable-importing country. 

Dr. Gershon: 	Good point! AID is planning a worldwide small
scale food production workshop next year. I am 
on the planning committee arid will make sure it 
is an interface of aqriculturists and nutri
tionists. Dr. Solon is invited. This is the first 
of its kind and we hope it will gain momentum.* 

Dr. Subijanto: Would it be possible to have a working evaluation 
- workshop here at AVRDC like what IRRI is 
doing with its international prograIms? We could 
get financial support from member countries, if 
A\'RDC is unable to do so. 

Dr. Selleck: 	 This is an extremely important activity. I don't 
know where the money is coming from, but we 
might find some funding support for it. 

Dr. Villareal: 	 I am participating in a network that involves 
evaluation of crop varieties. Nine African 
countries participate in this network. The 
network is funded by IDRC through IRRI. Its 
budget includes money for monitoring and work

*Workshop postponed 
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shops. A similar thing can be done here as an 
action program which we can all prepare together 
and submit for funding. IRRI's is funded by 
IDRC. 

Dr. Tsou: The recommendations of the group cove.' a broad 
range, and so priorities must be set up if any
thing can be done at all. I suggest we get 
divided into small working groups with each 
group to work on a specific activity. It will 
then be easy to present our case. This is a VIP 
group, and a follow--up of our activities is 
important. let us recommend a few names from 
e6J cL.u try/ with AVRDC as the coordinator. 

Dr. Munger: i was asked to nmake an evaluation for USAID 
and I have two questions to ask: I) Do the 
representatives of other countries agree with Dr. 
Subijanto that what you need from AVRDC is 
manpower training and help with the seed pro
blem? 2) If so, can you be moe specific about 
what AVRDC can do to help on the seed pro
blem? 

Dr. Villareal: Our group suggested that the role of AVRDC is 
to develop technology and manpower training. 
We refer to the development of technology on 
varieties, management practices, optimum use of 
water, continuous supply of soil nutrients (Dr. 
Stearn's report). Manpower development in
cludes the different forms of training offered by
AVRDC. We further suggested the role to 
include "if possible, to assist in getting funds." 

Dr. Boonma: I agree with Dr. Subijanto on the two things we 
need from AVRDC. We need amaranth and 
vegetable soybean seeds now. We :hall still 
decide on the other vegetables to be included. 
As for manpower training, I don't know yet what 
kind of training we need. 

Dr. Gershon: There are two categories needed from AVRDC 
then. We have not touched on the AVRDC 
outreach programs. Only in Thailand (lid we 
add funds for garden research. Maybe it could 
be incorporated into future AVRDC outreach 
programs if the host government agrees. 

Dr. Selleck: On the seed problem, if seeds of recognized 
varieties are not available for Indonesia, then 
Thailand would be the second choice because of 
the similarities in climate; and AVRDC, the third 
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choice. Jack has 57 varieties which he got from 
the local seed companies for adaptation tests. 
On seed production, Dr. Subijanto, there is 
expertise in the Philippines and Thailand on a 
wide-scale. AVRDC can also arrange for train
ing on this aspect. With the cooperation of 
national programs, we are willing to identify, 
collect, and do basic testing here, or transfer 
testing to Indonesia. 

Dr. Tsou: 	 We can't handle everything at a time, but we are 
going to start with the crops on the priority 
list. That is why we will need these lists for 
research and seed production. 

Dr. Selleck: 	 Perhaps testing could be done by the Indonesian 
national programs where the interest and the 
infrastructure are. We could help them do it. 

Dr. Tsou: 	 We have to know the characteristics we need in 
the vegetables. FThis could be done by the small 
working groups, but perhaps this is not within 
the scope of this workshop. 

Dr. Gershon: 	Perhaps there is all the more reason to include 
the outreach program to help. It will be easy to 
transfer planting material from here if needed. 
Dr. Tsou has a good point on priorities. A list 
set up on a methodclogy similar to that usd by 
the AVRDC new vegetable committee is sug
gested. 

Dr. Gonsalves: 	I think AVRDC could help out on the following: 
1) scientific screening of indigenous varieties for 
home gardening; 2) conservation of water at the 
home level; 3) listing of rooting depths for each 
vegetable; 4) technical information ,n nonrefri
gerated storage of seeds; and 5) raising of 
vegetables relative to other components (live
stock, poultry, fish, and bees). From our side, 
we have 60 indigenous varieties we can share 
with others who are interested. We have suc
cessfully raised vegetables on waste water. 
There was no problem with soap water. We grow 
vegetables in combinatin with livestock (pigs, 
goats, rabbits, poultry, and bees). 

Dr. Solon: I hope Jack can study a home garden strategy 
balanced with other commodities on a scale not 
taxing for the household. 
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Dr. Gershon: 


Dr. Villareal: 

Dr. Munger: 

Dr. Gershon: 


Gardening NutritiouIs VCgOileIks 

In our Phase 2 report for Thailand, we have 
included home gardening as a part if small
family farming system which inclu,,ies other 
components. On dryland gardening, twvo meet
ings were supposed to take place this year and 
one next year. 

A technology of preserving seeds was developed 
about two years ago by a student, It has 
caught on) in the Philippines. The seed com
panies have been using it. 

No indlividua l i nstitution can do everythinig, 
hence, priorities have to be set up. Before we 
adjourn, I'd like ato make a plea that you leave 

little room in your 
 program for opportunities and 
priorities. 13y opportunities, I mean those 
things which you may firnd ol,t by chance and 
which eventual ly turned otld to be more produc
tive than the priorities you have set out to do. 
The male sterile wild carrot Plaltt I came upon
accidentally and on which I started to work, 
turned out to be the hasis of the entire carrot 
hybrid seed productior in the USA. 

It is similar to what happened when a Thai 
trainee brought some of our vegetable soybean
seeds to a pilot project in her country and the 
result turned out successfully. There is now 
increased demand from AVRDC for seeds. 

Well, everyone did his best and some reasonable 
interaction took place. The nicest thing was
 
that both nutritionists and agriculturists were
 
talking to each 
 other. Such cross-fertilization 
can only result itnsomething positive happening 
in the future. 

I did not expect any definitive cookbook sugges
tions in this workshop, but some good focus 
statements did come out. If we can have your
priority lists, we could start observational 
screening trials. If you want an updating, then 
we would like to have that list, too. We would 
also like to know how you decided on these lists, 
and perhaps, have this methodology distributed. 

And so this first VIP gardening workshop will 
now come to a close. Thank you for your 
participation. 


