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Coffee and durian intercropping system with sel

Multi-storey intercropping with coffee and fruit trees (agnuau)

Mo hinh trong xen cay an qua trong vudn ca phé
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Robusta coffee in the Central Highlands of Vietnam is intercropped with pepper vines
and fruit trees thus increasing the total planting density. This leads to higher land
equivalent ratios compared to monocropping, thereby increasing land use efficiency,
profitability, soil protection and resilience.

Robusta coffee in the Central Highlands of Vietnam is intercropped with pepper vines and
fruit trees, increasing the total planting density. This leads to higher land equivalent ratios
(LER) compared to monocropping, thereby increasin% land use efficiency, profitability and
resilience. The increased plot-level biomass stock also confers better soil protection, and
more biomass is returned to the soil through prunings and natural litter formation.

There are a variety of multi-storey intercropping designs based on coffee (Coffea canephora),
black pepper (Piper nigrum), avocado (Persea americana), durian (Durio zibethinus) and
macadamia (Macadamia integrifolia). An example of a recommended intercropping design is
coffee with pepper vines (supported by living poles of Ceiba pentandra, Cassia siamea,
Paulownia spp. etc) and fruit trees at densities of 887 coffee bushes, 336 pepper vines, 28
avocado trees and 28 durian trees per hectare (D'Haeze 2022; Rigal et al. 2023). Agronomic
practices such as irrigation and nutrient management need to be adapted to this system. For
example, water demand by coffee in the shade of fruit trees is less than in monocropping
systems. Other practices can be combined, such as the use of cover crops (e.g., Crotalaria)
planted between the other crops to avoid bare land.

This technology is increasingly applied in Dak Lak, Gia Lai, Lam Dong and Dak Nong in the
Central Highlands of Vietnam, primarily by the Kinh farmers, while ethnic minorities currently
rely more frequently on monocropped coffee systems.

The main purpose of this diversified mixed cropping system it to increase land use efficienc
as well as productive, climatic and economic resilience. Price volatility is a huge challenge for
farmers, particularly with perennial cropping systems where crop changes as response to
economic signals is costly and risky due to time-lag effects.

Quality planting material (e.g., use of scion avocado cultivar 034 for raftin§), water-saving
irrigation systems, and organic and mineral fertilizers are required alongside a careful
planting design that minimizes potential competition between associated crops. For example,
the Ministry of Agriculture and Rural Development (MARD) provides guidelines (Decision No.
3702, 2018) for designing intercropping systems based on coffee.

The main benefit is economic resilience to volatile prices of perennial commodity crops.
Given that perennial crops cannot be easily substituted with other crops that have better
prices, diversification of cropping systems is key to economic resilience. Furthermore, land
use efficiency is increased and thereby more crops can be produced using less area. Tree-
level yields remain the same as in monocropping sYstems, however, after certain years of
fruit tree growth (e.g., avocado) there is a potential of coffee tree-level yield decline due to
shade effects. It also helps to manage production costs when crops need to be rejuvenated or
replanted. Furthermore, carbon stocks in aboveground biomass are increased compared to
monocropping systems. This increase in aboveground carbon stocks leads to higher biomass
input to the soil due to fresh litter (prunings) and senescent litter (natural).

Land users choose this intercropping model to diversify their income on the same unit of land.
This reduces the risks associated with unpredictable price fluctuations. They also note that
this system improves resource use efficiency, requiring less fertilizers and irrigation compared
to the monocropping systems.

s

Szyaut: Hung Binh commune, Dak Nong,
MAJOUU

Aoy Suk A28 ciintutat AEScans:

Q

100-1000 &R0

naudiacdaniiui Gi992FEyunagy dgan
e 107.36252, 11.84719
107.46424, 11.84761
107.46123, 11.8488
107.46327, 11.85091
107.43618, 11.85301
107.46328, 11.85737
107.4444, 11.83567
107.43873, 11.83752
107.4482, 11.83834
107.44018, 11.84409
107.43763, 11.84515

nqucnqlmg’-\'wea:)nﬁnfnfaﬁ: 0 @zmuaugfy
[ 299 ma[lapprox. 100-1,000 nu 2)

YJceadagzmgondio?: v Uy

Sutiesgnauduitin: 10-50 J efvua

ducwaesgnaulagscol

@l 0 es@uusionsnfsnéesjgna] Bbu
0 s gee)azivdni™s) (>50 J)
0 v auznanas)/ naushaaf

[ O ov@u[ enay mne@v[la'amw‘wusn

Multi-storey intercropping with co[] ee and fruit trees

SgenauA| | .

1/7



durian (Tuan Ha)

A multicropping system including coffee, pepper, avocdo and

Multicropping system between coffee, black pepper and durian.
(Tuan Ha)
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Planting density of coffee (Coffea canephora) is 3m by 3m. Coffee
trees typically grow to a height of 1.5 to 2m, with a canopy width of
around 2m. For the associated tree species, the densities depend on
the species and the number of species. For example, black pepper
(piper nigrum) can be intercropped at a density of 9m x 9m on living
tree poles such as Cassia Siamea, Leucena Leucocephala, etc. Pepper
vines grow up to 5 min height and can also be planted at higher
density (e.g. 6 x 3m) at the expense of fruit trees. Avocado (Persea
americana), Durian (Durio zibethinus), and macadamia (Macadamia
integrifolia) can be intercropped at 12m x 12m. These fruit trees share
similar sizes and shapes and grow to a height ranging from 5-10m,
with a canopy spanning from 6-8m. The study by Rigal et al. (2023)
provide a great overview of the diversity of intercropping / agroforestry
designs with different species mixtures and planting densities: Rigal
C., DuongT., Vo C., Bon L.V., Hoang q.T., Chau T.M.L. (2023)
Transitioning from monoculture to mixed cropping systems: The case
of coffee, pepper, and fruit trees in Vietnam. Ecological Economics
214:107980.

Author: Own illustration based on Rigal et al. (2023) and MARD:
Good Agricultural Practices for Robusta Coffee Production.
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1. Nursery with grafted material (J avz[] ad®aauffDry season)

2. Soil preparation ([ avg[] agwaaudilApril or May; before the onset of the rainy season)
3. Planting (0 awz[] adwaauffrainy season)

4. Fertilizer application ([ aoz[] aaﬁ‘no‘wﬁ[lrainy season)

5. irrigation ([J ass[] aai'nmu‘q’[ldry season)
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. Creating a basin around the tree base for keeping water during irrigation phase ([ asz[] ag®aaufiNone)

. Application of fertilizers and pesticides ([ avz[] agmaaugfiNone)

. Irrigation (0 awuz[] adwaaugiNone)

. Weeding and pruning (0 agz[] ag®aaudiiNone)

. Guiding the black pepper vines onto the poles and trimming branches of living poles (0 asz[] admaauffiNone)
. Tying durian fruits to branches by plastic ropes for support (0 avz[] ag®aauffiNone)

. Sanitation after each harvest (J aos[] aaj‘na‘wﬁ[lNone)
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Buerzdn
@&y 7 pén Profitability and risk mitigation has increased, which is the

main reason why there is adoption at scale.
009us§9 nfLwsso

(Foén 7 gndy Profitability and risk mitigation has increased, which is the
main reason why there is adoption at scale.
aoau[] 9 fes)fuwsn

9ndy 4 Foén . . . .
Product diversity could still be increased.
2988y Aannauw=an
08y 7 Faen Costs increase initially, but over time the benefits outweigh
the costs. In some cases, external financial support is
needed to adopt the practice.
aoauganyay 289 oSy
iy 7 oén Income sources increase from 1 (i.e., coffee) to several (e.g.,

pepper, avocado, durian).

Bagal'n

Work efficiency increases when intercropping, compared to

"oén ’ @8y having the crops separately on different fields as
monocrops. Nonetheless, the workload is larger when
simply comparing to 1 coffee monocropping field.
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Gunziivaazduicon
naaughes)iy
gad) < "egn Soil moisture increases due to the change in microclimate
from shade trees and cover crops.
naudnguag)fu
— 7 oy Soil cover increases through the use of selectlye weedlng or
cover crops. Current practices often leave their soils bare
exposing them to erosion during heavy rainfall.
naudnghas)dn
gnd) 4 "ody Vegetation cover increases, which is particularly beneficial
for soil conservation.
uvonBozway / ¢J[FgEmty C
08y 7 Foen Above- and belowground C increases, however there is
potential to integrate additional trees with higher biomass
values.
aoauganga298n
gad) z gy Plant diversity increases. However there is potential to
further increase the diversity on the farm.
Gunsiiv 2990 wl fH
oég ’ @&y Microclimate benefits from shade trees reduce the impact
of droughts.
GunzivuanIenaui
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naungne) ([ ado, wnuy, aunaw) QaesEy 2 uy Increased soil cover improves soil properties and filtering
capacity.
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It can take between 5 to 10 years until the relative advantage is achieved, as the associated crops first need to reach their productive stage.
Hence, investment costs will be higher until the associated crops can be harvested.

navd§ul] YiSzwadmuBsanan

Wocat SLM Technologies Multi-storey intercropping with co[] ee and fruit trees



nquﬂzuud%ﬁ:uﬁqaqnqn thoaxuiino

umsyUUEaR [f’@e% ufffineA v
UUBYUISYNAY F'oén ufifiney v
deduavufdunavazgnay [FRSY offfinegAs v
sanan inJodiviiunoauguns) Mwidionagnavszan)

0 a8 ufifine

o<

ful8 ufftingy v
0 vyimavazvanagjussan ufffinems v

>
[

AsQNIU: asQSEY
azgnay: azg[

20 D DI
[EIRE RS
2
e

>
[

o0 D0 D9
893
2 9
ecee

navssuSu [] amavdufia

Sanafousa)fButEnauluccniiunitiiSusagcsa
ciintutad

ng=lnga / navfinasy

1-10%
M 11-50%

> 50%

wHInaudncdgciintutad cstludicBaiiuGautanay
dJuccd9dr?
[ 0 vdu
vl wiw
WRdJuccdgchautemiigua?
navd§ul] Joubsanan / shul s
[ ozmaninaudfu] U3
30 syyauGodhy, [FEIvannauBushsl s379

Siguliniiv SescafgavanduBoactintutal, HinfudEsy
naunsangné was gUznaw?

0-10%

11-50%
W 51-90%

91-100%

Farmers are very sensitive to market signals. For example, the price of
durian has increased, so farmers plant more durian. Earlier the same
happened with pepper.
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e The main advantage is the increased profitability and
market/climate risk management.

e There are additional benefits such as improvement in soil ecology
to manage soil-borne pests and diseases and reduced irrigation
need for coffee.

e Interest from coffee buyers in sustainable production systems
provides another incentive to change practices.
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e More resilient livelihoods
e More diversified landscapes
e Increased carbon storage capacity
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e [nitial investment costs can be high for some smallholder farmers
External financial support is needed through market mechanisms.

e There continues to be a need to adapt agronomic practices to the
new system design. This knowledge is not yet fully available.
Research activities to provide the required evidence and enable
the development of guidelines.
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e There continues to be a need to adapt agronomic practices to the
new system design. This knowledge is not yet fully available.
Research activities to provide the required evidence and enable
the development of guidelines.
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e Alliance Bioversity and International Center for Tropical Agriculture -Vietnam (Alliance Bioversity-CIAT)
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e Land Use Based Mitigation for Resilient Climate Pathways (LANDMARC)
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e Rigal et al. (2023) Transitioning from monoculture to mixed cropping systems: the case of coffee, pepper, and fruit trees in Vietnam:

https://doi.org/10.1016/j.ecolecon.2023.107980

e Dave D'Haeze (2022) Optimizing water use in the Central Highlands of Viet Nam. Focus on the Robusta coffee sector:
https://iucn.org/sites/default/files/content/documents/2022/bridge_ch_coffee_transformation_final_february_2022-

_revised_2_ddh_for_publication.pdf

e MARD (2003) Good Agricultural Practices for Robusta Coffee Production.: None
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