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In this article, we attempt a critical evaluation of our own eight-year project in 

Brazil of planting coconuts in Kayapo Indian villages aiming to improve their 

livelihoods and support their role in tropical forest conservation. Between 2006 

and 2007 we delivered a total of 1400 coconut seedlings to Aukre village. Seven 

years later, the coconut pla nts are beginning t o mature, and we had the 

opportunity to visit Aukre and assess the fate of t he plants. Mortality rate was 

higher than 95%, but the 54 surviving, fruiting coconuts grown from om delivery 

of seedlings were responsible for a 300% increase in the adult population of this 

species. 

vVe advocate that the expansion of coconut argument is that the potential for increased 
(Cocos nu cifera) culivation in indigenous production of cocon ut could help to mitigate 
Villages in the Amazon could be an important the negative impa ct of rapid human 
step for biodiversity conservation, mainly population growth in these areas by 
beca use it would contribute to nutrition and Simultaneously increasing (coconut) tree 
h yd ration for t h e indigenous people who populations and improvin g indigenous 
defend the land from non-sustainable nutrition. Here we give an evaluation of our 
developers (Sa lm et al. 2007, 2010). Our main sustainable deve lopment proj ect to plant 
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coconut palms in Kayap6 Indian villages of fruits for food and drink during oceanic 
southern Para, Brazil, as a strategy for forest journeys (Harries 1979). Today, this palm is an 
conservation and food security. We examine important source for subsistence nutrition, and 
both the success rate of the coconuts and the coconut culture bolsters the economy in nearly 
Kayap6 opinion of the project. one hundred countries around the tropiCS with 

the production of dozens of products (Cuenca
Cocon uts are one of the most useful plan ts in 

1997).
the tropical world. The people of the islands 
in the Pacific Ocean domesticated and use all The culture of coconuts has been substantially 
parts of coconut trees for numerous daily expanding in Brazil due to the domestic 
necessities - food, drink, oil, medicine, fiber, demand for coconut water. This drink is widely 
timber, thatch, mats, fuel and domestic consumed in Brazilian cities, where people are 
utensils (Harries 1979). The European travelers eager to pay more for coconut water than for 
of the sixteenth century were amazed by the industrialized drinks. Coconut fruits are also 
uses of coconuts in eastern India. They used in cuisine. In the form of dried coconut, 
facilitated the expansion of this species to its for example, it may complement tapioca, a 
current pan-tropical distribution by taking traditional indigenous food made from manioc 

1. Fruit-producing coconut palm grown from our program's seedling. Aukre Village, Kayap6 Area . 
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(Okwu 2001). Coconut milk, a generic term 
for the highly nutritious aqueous extract of 
the solid coconut endosperm, plays an 
important role in the gastronomy of several 
tropical coun tries (Seow &. Gwee 1997). 
Furthermore, the leaves of coconut palms can 
also be used for thatching Qohnson &. Nair 
1985). 

In Brazil, the Kayap6 were once semi-nomadic 
and their mobile lifestyle afforded them a 
diverse supply of food (Vidal 1977). They 
moved through the forest, hunting and 
gathering as they went and planting crops for 
the future when they returned. They 
sometimes trekked for years before they 
returning to a previously inhabited site (Posey 

~ 1981). However, missionaries and the Brazilian 
government, then represented by the SPI~ ~ 
(Service of Indian Protection), induced them 
to settle into permanent villages, mostly in 
the 1970s (Turner 1992). 

In the long run, permanent settlements cause 
problems for the Kayap6. Because they 
overhunt and gather in the forest immediately 
surrounding the village, the forest does not 
have time to recover as it did when the people 
were trekking. Nevertheless, seen as a whole, 
the Kayap6 Territory is a remarkable example 

2. Cluster of coconut palms grown through our program's seedlings bordering the Aukre village's airport. 

of the importance of indigenous lands for 
conservation. This area spans more than 13 
million hectares in the Xingu River Basin, and 
effectively protects seasonally dry Amazonian 
forests and natural savannahs. Within this area 
the Kayap6 contain the spread of the chief 
environmental threats to the region, such as 
the construction of paved roads and 
hydroelectric dams, and the clearing of forests 
for pastures and soybean plantations 
(Zimmerman et al. 2001). 

Nevertheless, the Kayap6 have already earned 
and spent several million dollars from the 
illegal sale of timber, which nearly exhausted 
the natural stocks of mahogany (Swietenia 
macrophylla). Although this business did bring 
some communal benefits, leaders frequently 
abused the illegal deals to provide themselves 
with airplanes, houses, cars etc., in frontier 
towns ad jacen t to the Kaya p6 reserves 
(Zimmerman et al. 2001). They also made 
goldmine co ncessions, which contaminated 
important rivers (Barbosa et al. 1998) and 
introduced malaria and other diseases. During 
this time, the Kayap6 also went through a 
population explosion. For certain groups, the 
annual population growth rates reached 5%. 
In some Villages, the population doubled every 

Table 1- Abundance of young and adult coconut palms in Aukre village houses before 
(1997) a nd after (2014) the first results of our coconut seedlings distribution program. 

Young (Kayap6) Young (by us) Adults (Kayap6) Adults (by us) Total adults 

2007 18 98 23 23 

2014 8 4 21 54 75 
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Table 2. Distribution of adult coconut trees among Aukre village houses before (1997) 
a nd after (2014) the first results of our coconut seedlings distribution program. 

! o. of houses ((Yo) 
without any adult 
coconut 

No of coconuts (%) 
owned by the 3 
(10%) richest 
houses 

Pielou Equitability 
for adult coconut 
distribution 

Dominance D 
for adult coconut 
distribution 

2007 23 (69.6) 13 (56.5) 0.601 0.15 

2014 13 (4l.9) 28 (37.3) 0.775 0.08 

comp 
2007, 
popu 
exclu: 
broug 
each I 
cocor 
time, 
cocon 
adult · 
2; Fig. 

14 years (Verswijver 1992). If such a situation 
continues, the negative impact that the 
Indians have upon their land will be likely to 
grow, and their nutritional problems will only 
increase. 

We present a quantitative evaluation of our 
coconut culture project. This assessment is 
based on a coconut census made in Aukre 
village in 2014 in comparison to the data that 
we had in 2006/2007. Our program delivered 
a total of 600 coconut seedlings to Aukre 
Villa ge in April 2006 and 800 seedlings in 
November 2007. Because the region is 
seasonally dry, the time of year in which 
seedlings are planted is crucial, as coconut 
seedlings require lots of water during 
establishment. At the forest management farm 
Marajoara , 130 km from Aukre, annual 
precipitation between 1995 and 2001 ranged 
from 1636 to 2170 mm, with >90% falling 
between November and May; in some years 
no ra in fell for three or four months during the 
dry season (Grogan 2001). The climate in 
Aukre is slightly wetter with average rainfa ll 
close to 2200 mm yearly. 

In 2014, Aukre Village celebrated its 35 th 

anniversary with a population of 380 people. 
This is just 17% more than what we found 
seven years ago, and does not coincide with 
the observed 5% per year year growth typical 
of some Kayap6 groups (Verswijver 1992) . 
However, in the meantime Aukre spawned a 
new village called Ngo-m eiti (meaning "the 
Village with good water"), 20 km northeast of 
it and downstream from the village's main 
river, composed of 120 peopJe from Aukre. If 
the populations of both villages are added, the 
total of 500 Indians fits almost perfectly with 
the expected 5% per year. 

The Kayap6 village houses are traditionally 
disposed around an open circle, or plaza , 
around the warrior-house (called " ngobe"), a 
sort of parliament at the center of the village. 
The "property" of space in a typical Kayap6 
village is roughly divided in slices that depart 

from the center of the plaza, pass through the 
houses and extend towards the surrounding 
forest. As such "slices" go further beyond the 
village houses, they progressively lose m eaning 
until a point when the territory is considered 
public. Areas directly behind each house are 
considered the private property of the 
corresponding house such that, if a coconut 
tree is planted there, the coconuts belong only 
to the peo ple of that household. Agricultural 
plots, both on the outskirts and behind houses 
are considered private property, but anything 
that falls outside of that domain is free for 
anyone to harvest. Agricultural zones on the 
village outskirts have become important for 
Kayap6 sustenance, and households also 
cultivate some edible pla nts and fruit trees in 
the vi c inities behind their houses (Salm et al. 
2010). 

We searched the village household by house­
hold. With the assistance of a fluent 
Portuguese-speaking Kayap6 man, we 
interviewed representatives from each 
household, taking note of who owned each 
coconut palm, and classifying the plants as 
young or adult, and if they were originally 
obtained by the Kayap6 themselves or by our 
program. The palms we brought were easily 
distinguished, as they were all even-sized and 
had a general similar character; all of our 
saplings originated in the Brazilian Agricultural 
Research Corporation (Embrapa) coconut 
seedling farm in Aracaju , Brazil. The coconuts 
pa lms b elonging to each household are 
necessarily planted on the territorial slice 
corresponding to that house. However, to 
make a proper assessment of palm property 
d istributions, we questioned the Indians about 
the ownership of coconuts that fell between ) 
neighboring houses. 

Results 

On the visit that we made to Aukre in August 
2014, we found a total of 54 adult palms grown 
from coconut seedlings brought by our 
program (Figs. 1 & 2). The coconut census, 
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compared to th e one that we had made in 
2007, revealed that the adult coconut 
population in that village increased 326% 
exclus ive ly due to the growth of the seedlings 
brought by our program (Tab, n Accordingly, 
each house now owns a larger number of adult 
coconut palms that it had before, At the same 
time, the re are fewer houses without any 
cocon ut trees and a more even distribution of 
adu lt palm property among all the houses (Tab, 
2; Fig. 3). 

Discussion 

The population of adult coconuts in Aukre 
probably dates back to the village's creation 
35 years ago. The Indians , recognizing the 
positive benefits o f the palms, probably 
bro ught from the o utside wo rld in the earlier 
times and took ca re of them because they were 
so difficult to obtain. 

When o ur sm all a irplane landed in Aukre on 
5 August 2014, we could see the coconut palms 
that grew from the seed lings that we brought; 
th ey were beginning to produce their first 
fruits. We observed chi ldren drinking coconut 
fruits, and the new palms created shade that 
m any fami lies used as a resting place to seek 
shelter fro m the heat of the sun. We were also 
co n cerned: people were drinking co con u t 

4. Kayap6 mother giving a child coconut water to drink. 
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3. Graphical representation of th e cumulative 
distribution (the Lorenz curve) of coconut trees at 
Aukre village in 2007 (open circles) and 2014 
(filled triangles). The diagonal stra ight lin e (filled 
circles) represents perfect equa lity in distribution of 
coconut trees between all households. 

water from sma ll , unripe fruits . Th e water from 
immature coconut fruits is not as sweet as that 
from mature fruit s, so the fact that these fruits 
are used indica tes that this Vi ll age needs more 
coconut palms to sa tisfy de m and. 

If our fir st o bserved impress io n s abo ut th e 
outcome o f o ur project was o f und o ubted 
success, the quantitative an a lys is based o n the 
coconut palm cen sus was less stra ightforward. 
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The numbers may show success: a three-fold 
increase in the adult coconut population in 
this village. The same numbers, on the other 
hand, could be read as evidence of failure, as 
our 54 adult coconut palms were the survivors 
of a mortality rate higher than 95%. Coconut 
seedlings in urban areas or plantations 
elsewhere in Brazil have a much higher 
survival rate than this. The causes of such a 
high mortality rate among the coconut 
seedlings in Aukre village are diverse, but we 
suggest several reasons. First, local com­
mitment, or lack thereof, to taking care of 
seedlings affected their survival particularly in 
watering, protecting them from being 
trampled and keeping them free from weeds. 
Although unmeasured, insufficient irrigation 
was certainly a chief cause of the high 
mortality among the coconut palms seedlings. 

As we pointed out above, the climate is 
seasonally dry and coconuts are water­
demanding palms. Due to FUNAI's 
bureaucratic delays, our first shipment of 
seedlings was not delivered to Kayap6 Villages 
until April 2006, near the end of the rainy 
season . The seedlings had a very short time to 
establish themselves before the rainy season 
ended (generally in May). In 2007, the coconut 
seedlings were planted at the appropriate time, 
in November, at the beginning of the rainy 
season. Still, from the 600 seedlings brought 
in 2006 to Aukre, 80 (13%) were still alive in 
November 2007, more than a year later. We 
could not tell in 2014 which of the 54 
surviving adults have grown from 2006 or 
2007 seedlings, as they were roughly even in 
size, but these data suggest that mortality from 
drought or other reasons continued to be 
significant after the seedling stage. 

We surmised that children playing with the 
leaves of young palms was also a cause of 
death. We were also told by the local 
population that pacas (Cuniculus paw) like 
eating the sweet endocarp of recently planted 
coconuts. These rodents are certainly rare 
around a Village packed with paca hunters, at 
least by day. A mapping of cultivated trees in 
the Kayap6 Villages of Kokraimoro and 
Pykararankre revealed that the Indians 
generally planted coconuts very close to their 
houses, where competition with a variety of 
other cultivated trees, mainly mango, may 
have hindered the palms' survival (Salm et al. 
2010). Furthermore, the area in and sur­
rounding the Village consists mostly of red soil 
exposed to sun and packed fairly hard. It is 
mostly devoid of any vegetation and may not 
be conducive to palm growth and survival. 

It is clear to us by now that we were quite Ii 
optimistic when we projected that we could Si 

have a population of 1200 adult coconuts sl 
growing in Aukre village by 2025, providing w 
coconut water for all the local population on br 
a daily basis (Salm et al. 2007) . In reality, the al 
first imported palms are reaching maturity tt 
now, seven to eight years after planting, rather fr 
than the four years expected for maturity in cc 
other regions of Brazil with better water and tt 
soil conditions. Worse than that, the actual cc 
rate of seedlings survival to adulthood was m 
approximately half of our worst-case scenario fo 
(Salm et al. 2007). The assumption that the c\o 
Indians would save and replant 10% of the cc 
fruits was also clearly unrealistic. As a matter 01
of fact, the Kayap6 are not even waiting for the be
fruits to reach maturity before harvesting them 
for drinking water. Also significant is the fact 

su 
co

that in 2006, before the beginning of our fo .
project, Aukre Village had a total of 18 young Ce 
coconut palms that the villagers had procured pa
themselves, while in 2014 this number ye,
dropped to eight. The numbers are too low for vii 
a proper interpretation, but it is clear that our se\
investment did not encourage Villagers to 1m
cultivate seedlings themselves. 

in< 
When we delivered the first round of coconuts reI 
in 2006, we took every opportunity to talk val 
with villagers about various uses of coconuts, aft, 

the best ways to plant and take care of the fig 
seedlings, and how to increase local seedling vill 
production. In November 2007, when we took fru 

the second coconut seedling shipment to the Stil 
Kayap6 lands, we conducted a coconut arc 
workshop in Kikretum Village in which we esp 
attempted to disseminate non-native ways in UOl 

which to use coconut products with crops eat: 
indigenous to the Kayap6 diet, namely, alTA 
manioc. For doing so, we brought dried and pJa 
shredded coconut and tapioca starch (made lea( 

from the manioc root) from the city and made the 
tapioca pancakes, fried with butter and rolled coc 
in shredded coconut. Our intention was to the 
increase Kayap6 appreciation of coconuts by to 
exemplifying other potential ways in which Ka) 
to use the fruits other than merely drinking the a r 
coconut water (Salm et al. 2010). Apart from rep 
being a fun activity for both the participating to 
Kayap6 and us, we do not believe that this em 
workshop had any effect on how the local cer 
population took care of the coconut seedlings, 
nor how they consumed them. 

On our next trip to Aukre, there are several Thi 
socio-ecological questions we would like to Pre 
explore that focus on the overarching Bra 
question: How does our project affect Kayap6 wa~ 
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uite livelihood? Would the Kayap6 accept more 
)uld saplings if we were able to finance another 

lutS shipment' Did our shipment make them less 
jing willing to cultivate their own coconut trees 

Ion because they cou ld count on ours? We are 

the also curious to know if the Kayap6 ever exploit 

Irity the nutritional value of the meat extracted 

;tller from ripe fruits, and if they had more 

y in coconuts, would they? Furthermore, would 

and they use cocon u t leaves for thatching, 

tual considering that the native palm Attalea 
was rnaripa, which are what they normally harvest 

ario for thatching, are becoming increasingly rarer 

the close to the village (A. Jerozolimski, pers. 

the comm·f' 
ltter Our argument is that coconut production is 
the beneficial to J<ayap6 nutrition and that 

hem sustained good health of the local population
fa ct contributes to protection and health of the 
Ollr forest and savannah in this region.

lung Considering that each of the 23 adult coconut 
ured palms could produce around 100 coconuts per
lber year, in the village of Aukre each of the 325 
v for villagers in 2006/2007 could consume only 
our seven fruits per year from their trees . Thus, the 

s to low annual production of coconut fruits 
indicated that coconuts did not represent a 

nuts relevant source of hydration or nutritional 

talk value for the Kayap6 at the time. Today, even 

lutS, after we tripled the coconut population, the 

the figure is not much better than that, since 

lling Villagers cannot even consume one coconut 

took fruit per day for a single month of the year. 

)the Still, they appreciate having coconut palms 

)nut around their houses , and the children 

1 we especially love drinking the water of their 

yS in unripen fruits (Fig. 4). They also appreciate 

rops eating dried coconut when we bring it and are 

lety, always happy to receive coconut seedlings to 

;:lld plant around their houses. While the Kayap6 

[lade leaders may not choose to invest in coconuts 

oade themsel ves, they are happy reCipients of 
)lled coconut seedlings. We hope to raise funds for 

l~ to the continuity of coconut seedling shipments 
to Aukre and other villages and that thets by 

hich Kayap6 themselves become more prone to save 
a mature fruit and make a seedling forgthe 

from replanting. We hope these trees will be useful 

lting to help Kayap6 livelihood in a future of 

this environmental, social and economic un­

local certainty. 

ings, 
Acknowledgments 

veral This paper is one of the products of the Kayap6 

{e to Program, developed in 2005 within the 

hing Brazilian Indian Service (F UNAI). This project 

yap6 was made possible with the help and assistance 

of several vital sources t o which we are 
thankful. R. Salm received a post-doctoral 
fellowship from the Brazilian Research Council 
(CNPq). The Brazilian National Health 
Organization (FU NASA) paid for the second 
shipment of coconut saplings, and the NGO 
Protected Forest Association (AFP) received and 
channeled this money for us, and helped with 
logistics. We thank Dr. Barbara Zimmerman, 
Director of the Kayap6 Project at the 
International Conservation Fund of Canada, 
and Adriano Jerosolimski, General Super­
indendent of AFP, who invited Salm to co­
teach "Environmental Conservation and 
Indigenous Peoples" in August 2014, making 
a portion of thi s study possible. We are also 
thankful for the field course studen t Katrina 
Browning for her assistance in coun ting the 
coconut palms and taking notes 

LITERATCRE CiTED 

BARl:lOSA, A.C. , S.R.L. SILVA ANDJ.G. DOREA. 1998. 
Concentration of mercury in hair of 
indigenous mothers and infants from the 
Amazon basin. Archives of Environmental 
Contamination and Toxicology 34: 100-105. 

CU[NCA , M.A.G. 199 7. A importan cia 
econ6mi ca do coqueiro, pp 17-56, In ].M.S. 
FERRLlRA, D.R.N. WARWICK AND L.A. SlQ1FlRA 
(eds.). A Cultura do Coqueiro no Brasil, 2nd 
edition. Embrapa, Aracaju. 

HARRIES, H.C. 19 79. The evolution, 
dissemination and classification of Cocos 
l1ucifera I. New York Botanical Garden, Nevv 
York. 

GROGA N, ]. 2001. Bigleaf Mahogany in 
Southeast Para, BraZil, a Life History Study 
with Management Guidelines for Sustained 
Production form Natural Forests . Ph.D. 
Thesis, Yale University, Yale. 

jor-clNSON, D.Y., AND P.K.R. NAIR. 1985. Perennial 
crop-based agroforestry systems in Northeast 
Brazil. Agroforestry Systems 2: 281-292. 

OK WU, D.E. 2001. Improving the nutritive 
value of cassava tapioca meal with lo ca l 
spices. j ourna l of Nutraceuticals Functional 
and Medica l Foods 3: 43-50. 

POSEY, D.A. 1981. Wasps, warriors and fearless 
men: ethnoentomology of the Kayap6 
Indians of central Brazil. journal of 
Ethnobiology 1: 165-1 74. 

SALM, ItA., L. FEDER, MAG. jARDIM, N. HASS, E. 
jALLES FILI-I O AN D A.M. COSTA. 2007. Con­
servation value of an exotic species: the case 

133 




134 

PALMS Salm &; Feder: Coconuts in the Amazon Vol. 59(3) 2015 PAL 

of coconuts on the Kayap6 indigenous lands, 
south-eastern Amazonia. Environment 
Development and Sustainability 11: 
161-1 73. 

SALM, R., L FEDER, E. JALLES-FILHO, MAG. JARDllvl. 
2010. Planting coconuts in Indian villages: 
ethnoecological aspects and evaluation of a 
"sustainable development" project. Biota 
Neotropica . 10: 141-154. 

SEOW, CC AN D CN. GWIL 1997. Coconut 
milk: chemistry and technology. Inter­
national Journal of Food Science and 
Technology 32: 189-201. 

TUR NER, T. 1992. Os Mebengokre Kaya p6: 
hist6ria e mudanya social, de comunidades 

aut6nomas para a coexistencia, pp. 311-338, 

In CUNHA, M.e. (ed.) Hist6ria dos Indios no 

BrasiL Companhia das Letras, Sao Paulo. 
 c 

VmSWljvER, G. 1992. The Club-fighters of the 
Amazon: Warfare among the Ka yap6 Indians 
of Central Brazil. Gent: Rijksuniversiteit. s

VIDAL, L 1977. Morte e vida de uma sociedade 
indigena brasileira. Editora Hucitec/Edusp, 
Sao Paulo. o7.IMMLRlvIA N, B., C A. PERES, ].R. MALCOLM AND T. 
TURNER. 2001. Conservation and develop­
ment allian ces with the J<ayap6 of South­
eastern Amazonia , a tropical forest d 
indigenous people. Environmental Conser­

vation 28: 10-22. 
 C 

A 
[J 

B 

Mal 

mo~ 

in a 

ori~ 

reci 

see( 

the 

Seec 
and 
Wri) 
diffE 
200 
con: 
plar 
acti' 
et al 


