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Is Understory Vegetable Production in
Smallholder Agroforestry Systems a Viable Option?

Gerhard Manurung, James M. Roshetko™®, Anas Susila**, Denta Anggakusuma
and Arif Rahmanulloh

Light Levels and Traditional Agroforestry Systems  The trial evaluated vegetable

production under: i) full sunlight (127 — 603 *1000 lux), ii) medium light (95 — 245 *1000 lux), and iii)
low light (75 — 135 *1000 lux). Full sunlight corresponds to areas commonly used by farmers for
vegetable production. Medium light correspondence to conditions found under traditional mixed fruit-
timber-banana-annual crop agroforestry systems (400 trees/ha). Low light correspondence to
conditions found under traditional fruit-timber agroforestry systems (625 trees/ha). Traditional
agroforestry systems are called dudukuhan.

Farmers in Nanggung, West Java traditionally cultivate vegetables under full sunlight.
Few farmers (11%) have experience with intercropping vegetables and tree crops. An
on-farm trial was implemented to evaluate the production of seven commercial
vegetable species under three light levels as the treatment in a nested design.

BACKGROUND

Data Analysis Vegetable growth and yield data were analyzed using Multiple

Regression analysis to quantify how the independent variables affected growth and
production of the vegetable species.

Study Site Nanggung is located in West Java. Annual rainfall varies between 3,000 mm and
4,000 mm and | temperature range between 220C and 240C.

. . o . _ Production Costs per Kilogram Production costs per kg of
Trlal Details The species included in the trial were katuk (Sauropus

J Y Merrill). kanek | o F al ] vegetable are summarized in Table 3. The table is illustrative but not
a/r\v rogynli,;s (L) e:'ll' )’C ang ung pomoeIfJ aquat:Ta o;ss/ al), amarant representative of smallholder conditions, as the trial was managed with hired
18 (Amaranthus sp.), chili (Capsicum annuum L.), egg plant (Solanum labor. Production costs/kg are lowest for all vegetables under medium light

' nLvelongen.a L), Ion;g bean (I\\/I/I'-?Ina u_?gwca.ll?ta (L) W?OIIP'L’ adnz tomat20007 levels, only 31% to 84% of production costs under full sunlight. Production
(Lycopersicon esculentum Miller). The trial was established August ' costs under low light levels always exceed those under medium light

Growth and Produ;tlon data were c;)(l)lg(c)tedzweekly over 10 weeks. Plot conditions, being 25% higher for tomatoes, roughly 60% higher for kangkong
size per species and treatment was me. and chili, but 535% higher for eggplant.
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Table 3. lllustrative vegetable production cost in the three trial plots versus market price

Labor Input Total labor input required for vegetable production
under each light level treatment is provided in Figure 8. Labor

Figure 1. Amaranth production during 4 weeks
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Understory vegetable production is a viable option for smallholder
agroforestry systems. The medium light levels of mixed fruit-timber-
banana-annual crop systems are most conducive to vegetable
productivity and profitability. Full sunlight treatments have greater
effective planting areas requiring more labor input, but did not

1465 always produce the greatest yields. Medium and low light
Production per Plant and per Area Production on a per treatments require less labor input, but have smaller effective

plant basis and on a per area basis are provided in Table 1 and Table 2, planting areas. Labor input, effective planting area, and light
respectively. On either basis, vegetable production was generally best intensity interact to determine production potential.

under the medium light treatment. Vegetable production under low
light treatments was generally lowest on both bases. Production per
area was generally lower than national averages, with exception of
amaranth and chili under the medium light treatment.
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Figure 3. Eggplant production 10 weeks after
planting

Figure 8. Labor inputs for vegetable production (ps-day/1,000 m2)
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Production/plant is greatest in medium light levels; production/area
is generally best under medium light levels, but better for a few
species under full sunlight (chili, tomato, and long bean). High
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Figure 4. Chili production 10 weeks after

planting production/plant is significant in smallholder agroforestry systems
0 - Table 1. Production of vegetable species per plant under each light level where pIant management may approximate a per pIant basis.
5 o . Vegetable Light Level Treatment (g/plant) Significantly, vegetable production costs/kg are lowest under
E&g 300 Species Full sunlight Medium light Low light medium light levels. The production costs/kg under low light levels
5” izz T — 5 153 70 for some vegetables (tomato, kangkung, and chili) are only slightly
= Kangkung 16 30 19 higher then production costs under medium light levels.
Tree-Scattered System Eggpla nt 488 833 209 . . .
0 No shading B Medium light B Low light chil 1339 1265 o062 Understory light level is the only parameter of the 25 site and
Figure 5. Tomato production 10 weeks after overstory characteristics assessed to have a significant and
lanting Tomato 435 458 319 ] _ .
P - 248 239 - consistent effect on understory production of all species. The
_ ™ atuk 18 13 - appropriateness of understory sites for vegetable production can be
439 . .
400 assessed by evaluating light levels.
= 300 287

This study yielded valuable information, demonstrating the viability
of understory vegetable production. Further research is required to

Table 2. Production of vegetable species per area under each light level with
comparison to national averages
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Figure 7. Katuk production 10 weeks after
planting
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