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Sainte Marie Island 2012/2013

 Farming system study (35) and typology (Sophie 
Levasseur/IRC), complemented in 2013 

 27 clove plots surveyed (Céline Crochot/Supagro-
Montpellier) 

 Farming system modélisation (7 representative farms) in 
2013 (A Richard/ENSIAA) : income analysis

 Study of 3 old concessions from 10 to 90 hectares 



2 different sites selected on the island

Ambatoroa : in the North

Ambohitra : 
at the center of the island

Island 
main city



Clove plot typology
Old plots from 1950’s plantations:
 residual clove monoculture  (230 kg/ha/year)
 Clove »park » : residual clove trees with annual

foodintercrops (rice, Cassava, Sweet potatoes ,,.) (12 to 140 
kgf/ha/year)

 Clove agroforestry systems : clove + fruit trees and 
wood/firewood trees. monoculture  (217 to 233 
kg/ha/year)

New plantations (since the 2000’s):
 Mostly with agroforestry practices (shading)during

immature period (the first 10 years)



Clove systems in Sainte Marie 

Clove agroforest

Clove park 
with 

food crops

Clove monoculture (young)



Curent clove type distribution 

 Ambatoroa (North)
 80 % of clove agroforestry systems
 20 % of clove parks
 With new replanting

 Ambohitra (center)
 30 % of clove agroforestry systems
 50 % of clove parks
 20 % of residual monoculture
 Few replanting



Clove cropping system by village 
AMBATOROA AMBOHITRA

Agroforest Wooden Parc Agroforest Wooden Parc
Residual

monospecific
Plantation

Young 
monospecific

Plantation

Average Surface (ha) 0,5 0,2 2,5 1 1,5 de 1 à 35ha

Association with
other species

Fruits, vanilla, 
pepper, cinnamom

…

Cassava, sweet
potato, pineapple, 
vegetables, sugar

cane

A few fruit trees Rice, Cassava, sweet
potato, sugar cane

Caracteristic of the 
tree population

Various states, all 
ages

Young cloves, 
Various states

Good state, old
(> 60 years)

Old cloves, very bad
state

Old cloves, very bad
state Young cloves

(< 10 years)

Density of cloves/ha 153 200 38,1 46,0 37,0

Density of producing
cloves /ha 6 6,1 33,3 38,0 37,0

Clove yields (kg/ha) 217 12 232,9 141,0 233,0

% found in the zone 
(visual estimation) 80% 20% 30% 50% 15% 5%



Farming systems typology

Origine des Grands 
parents

Héritage des 
parcelles 
girofliers

Ancienneté de l’héritage

T1

T2

T3

T4

. Farming systems 
Typology 

at Ambatoroa

Origine des Grands 
parents

Capital des 
grands parents 
ou parents

T2

T1

Important

Terres en 
métayage chez les 
grandes familles

T4

T3

Grandes familles 
de Ste Marie

. Farming systems 
typology 

At Ambohitra



Final global typology
Type 1 type 2 type 3 Type 4 Type 5

origin of 
F-2

Migrants 
colon Migrants from

Ste Marie
from

Ste Marie
from

Ste Marie

land tenure ownership share cropping
and ownership

share
cropping ownership ownership

Capital high poor poor average high
Links with 

land 
owners of 
Ste Marie

yes No
sharecropping 
with parents 

young families

type of 
plots

land 
available for 

share 
cropping 

park with
foodcrops

park with 
foodcrops

park with 
foodcrops

complex 
agroforestry 

systems

economical
activities

lan owner 
large areas off farm production of 

oil
production of 
clove and oil

diversification 
sales of fruits, 

vanillla, pepper, 
etc



Importance of clove and oil in farmers’ 
income generation
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Origin of total annual income for all villages 
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Rice yields are very low
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Most of the diet is provided by cassava, sweet
potato and bread fuit tree

janvier février mars avril mai juin juillet aout septembre octobre novembre decembre
Manioc
Fruit à pain
Patate douce
Riz
Fruitiers dans 
jardin de case

Roughly  : 

-1 to 2 month with rice 
-3 months with sweet popato
- 3 months with bread fruit tree
-- 4 to 5 monts with cassava

-



Exemple of farming system modeling: origin
of total annual income

clove

Cumulated 
balance 

Total annual 
income

Other 
agricultural 
Activities 



Sainte Marie : 2012 (C Crochot/Supagro)
Island transects (4) and clove plot study (27)



Clove /cassava 
Association 

« Alambic » distillation device 
at  Ambohitra

Aquatic lowland rice  at 
Ambatoroa

New 3 years old plantation 
at Ambatoroa

Clove park : 
With rice and maîs



Fénérive Est area: surveys 2013 in 2 
villages.

MahavanonaAmbodihazinina



2013 activities in Fénérive-Est 

WP2
 Farming system survey and typology (Mélanie Lobieti/IRC)
 looking to differences compared to Sainte marie situation

WP3
 Study on knowledge , know-how and practices on various clove based

systems (Marta Panco/IRD)
 Study of clove copping system : 72 plots (Francisco/CTHT)
 Study of biodiversity and age assessemnt on 24 selected clove plots 

(Natacha Arimalala Lydia/ESSA) with dendometric analysis (age )   (14 
farmers)



Clove systems in Fénérive-Est

Clove agroforest

Clove residual monocuture -from 1950 plantation)

Clove park with foodcrops
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Farming system survey and typology (WP2):  
Working hypotheses

 Hypothese 1: Macro factors (price, climate, social and
political context ...) have an impact on the evolution of
clove systems and partial renewal/replanting.

 Hypothese 2 : There are several types of cropping
systems based clove leading to a diversification of
agricultural production (foodcrops). This diversification
is linked to household needs and their economic and
social capacities to meet those needs. Therefore clove
production and systems are linked with food security

 Hypothese 3 : There are a variety of farms and
strategies that are related to the origin of the farmers
(indigenous, Founders’s descendants) and the life cycle.

With Mélanie Lobieti/IRC 



Evolution of farming systems based clove

Top of tanety Slop Down the slop Lowland



Typology of cropping systems

Criteria 1:
Total average  

density

Criteria 2:
State of the lower 
layer (cultivated, 
grazed, nothing)

Parkland Clove's 
monoculture Agroforest

Average size (ha) 0,2 0,2 0,2

Proportion of 
cloves in the 

shurb layer (%)
62,8% 85,2% 50,2%

Average density 
of cloves (foot/ha) 179,7 239,0 202,0

Total average
density (foot/ha) 302,3 313,0 429,0
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Historical evolution of cropping systems

1900 1930 1950 1980 2010
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Farm typology
Type 1 Type 2 Type 3

Farmer origin native native migrant
Generation G2 G3 -

Average age of farm 
(years) 45 30 25

Principal tenure owner owner owner
Foodcrops average

area (ha) 1,1 1,2 0,8

Clove Average area 
(ha) 1,9 0,9 2,2

Number of farmers 15 7 7

Strategies:

-Focus on food crops

-Focus on cash crops
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2013 knowledge, know-how and practices study
With Marta Panco/IRC



Knowledge, know-how, pratices and 
strategies

 A history of public policies on clove in the area
 A time frame analysis « périodisation »)
 A study on farmers’ strategies, knowledge and 

know how
 A SWOT analysis
 An analysis of cropping paterns vs knowledge

and strategies
 An analysis on replantation  



Some results : knowledge and strategies



Example of clove plot biodiversity
charaterization



Clove plot analysis (14) 2013
With Natacha Arimala/ESSA 

AFC analysis on plant content
Number of associated trees by sites
For 1000 m2 plots
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Replantation and new planting

 Replantation in old plots  : never done : 
clove plot have been managed (since the 1950’s) 
as extractivism without replanting of dead
trees evolution to parks and agroforests

 New planting : very recent, since the 2000’s, 
 Few spontaneous planting
 Failure of replanting programme



Replantation is not sufficient to renew the ressource
Replanting is a major concern : what are the main factor that
might triffer replanting

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

0

5000

10000

15000

20000

25000

19
00

19
02

19
04

19
06

19
08

19
10

19
12

19
14

19
16

19
18

19
20

19
22

19
24

19
26

19
28

19
30

19
32

19
34

19
36

19
38

19
40

19
42

19
44

19
46

19
48

19
50

19
52

19
54

19
56

19
58

19
60

19
62

19
64

19
66

19
68

19
70

19
72

19
74

19
76

19
78

19
80

19
82

19
84

19
86

19
88

19
90

19
92

19
94

19
96

19
98

20
00

20
02

20
04

20
06

20
08

20
10

Pr
od

uc
tio

n 
d'

es
se

nc
e 

de
 fe

ui
lle

s 
de

 
gi

ro
fle

 (t
)

Pr
od

uc
tio

n 
de

 c
lo

u 
de

 g
iro

fle
 (t

)

Années
Clou Essence de feuilles

P 1 P 2 P 3 P 4 P 5 P 6

clove

oil



Thanks for your attention
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