BIOVERSITY REPORT FACT SHEET
Attachment A
Library Report No.
(Library use only)
All required sections of this Fact Sheet are completed by the Author of the Commissioned
Organization or Contractor. Once completed, this Fact Sheet should be attached to the front of the
report.
1.1.1

FULL TITLE of
REPORT/PROJECT

AUTHOR of Commissioned Organization or
Contractor (Name and title of person)
NAME/ADDRESS of Commissioned Organization
or Contractor

International Coconut Genebank for Latin America and the Caribbean

Pedro Antonio Arraes Pereira
Director President - EMBRAPA
Embrapa Coastal Tablelands Research Center
Empresa Brasileira de Pesquisa Agropecuária (EMBRAPA)
Av. Beira-Mar, 3.250
Aracaju – SE
CEP: 49001-970
BRAZIL

1.1.2

DATE REPORT
SUBMITTED

July, 2009

1.1.3

TYPE OF REPORT i.e.
progress/final

Final

1.1.4

PREVIOUS REPORTS

1st Progress Report
Annual Progress Report

(Please fill in dates and add more lines if
necessary)
To be completed by BIOVERSITY Coordinator

1.1.5

BIOVERSITY LETTER OF
AGREEMENT
To be completed by BIOVERSITY Coordinator
1.1.6
BIOVERSITY PROJECT
CODE
1.1.7
To be completed by
BIOVERSITY Coordinator
1.1.8

BIOVERSITY CONTACT

LOA APO/08/002

F04

Maria Luz George

ABSTRACT (Minimum 100 words)

The present paper intends to report the final activities carried out at the
International Coconut Genebank for Latin America and the Caribbean
(ICG-LAC), a partnership between Embrapa – Coastal Tablelands
(CPATC) and Bioversity International, coordinated by the Network for
Genetic Resources of Coconut (COGENT), according to the work plan
for the year 2008. Both main activities of this work plan were related to
the collection of naturalized coconut populations in the coastal region of
Northeastern Brazil and the introduction of germplasm of dwarf and tall
coconut originated from the ICG-AIO. The partial activities, regarding the
period from May to December 2008, were related in the report sent in to
the coordination of COGENT in February 2009. The present report
complements the former and describes the activities carried out during
the period from January to June 2009. Approximately 10 months after
planting, leaves were collected from the three naturalized populations of
coconut, which were collected on the coast of the northeastern region of
Brazil, in order to extract the DNA. After quantification, the DNA of the
samples were submitted to amplification via PCR using RAPD-type
primers. The data will be analyzed and there is a schedule for
transferring the accessions from the nursery to the planting area in
August 2009. The embryos of the twelve introduced accessions are
developing at the laboratory for plant tissue culture at Embrapa - Coastal
Tablelands. The in vitro behavior of the accessions has been quite
variable within the several evaluated characteristics. The mean
percentage of normal germination among the accessions was 18.11%. It
was observed that an average of 22.7% of the embryos did not
germinate. The occurrence of inoculated embryos showing a slow or
abnormal germination process was 25.20%. A progression of the fungus
contamination was not observed. However, the contamination by bacteria
grew considerably from 15.30% (November/08) to 33.98% (February/09).
The maintenance of the germplasm bank was guaranteed by weeding,
fertilization and pest control, through chemical pesticides and biological
control, for the accessions of giant and dwarf coconut. The area was
expanded, as well as the irrigation process for the new area designated
to planting. The activities proposed by the work plan LOA APO/08/002
were carried out to satisfaction, fully implementing the work plan 2008.

KEYWORDS

Country/Region: Brazil/ LAC
Crop(s): Coconut
Subject: International Coconut Genebank

INTERNATIONAL COCONUT GENEBANK FOR

LATIN AMERICA AND THE CARIBBEAN

FINAL TECHNICAL AND FINANCIAL REPORT
(1st January 2009 – 30th June 2009)
LOA APO/08/002

Ministry of Agriculture and Food Supply
Brazilian Agricultural Research Corporation
Embrapa – Coastal Tablelands
Av. Beira Mar, 3250 - Aracaju, SE, Brazil

June 2009

1- INTRODUCTION
The present paper intends to report the final activities carried out at the International
Coconut Genebank for Latin America and the Caribbean (ICG-LAC), in partnership
between Embrapa – Coastal Tablelands (CPATC) and Bioversity International,
coordinated by the Network for Genetic Resources of Coconut (COGENT), with the
register LOA APO/08/002, according to the work plan for the year 2008. Both main
activities of this work plan were related to the collection of naturalized coconut
populations in the coastal region of Northeastern Brazil and the introduction of
germplasm of dwarf and giant coconut originated from the Ivory Coast. The partial
activities, regarding the period from May to December 2008, were related in the report
sent in to the coordination of COGENT in February 2009. The present report
complements the former and describes the activities carried out during the period from
January to June 2009.

2- ACTIVITIES AND OBTAINED RESULTS
The final activities regarding the work plan 2008, carried out during the time from
January to June 2009 are sequentially related below.
2.1. Collection of germplasm: naturalized populations of giant coconut palm in the
northeastern region of Brazil
As related in the former partial report, seeds from three naturalized populations of giant
coconut, denominated “Terra do Rei”, “Avenida”, and “Cupe”, were planted in a nursery
located on the experimental field of Itaporanga, belonging to Embrapa - Coastal
Tablelands. Details on the collection and implantation of the accessions on the field can
be conferred in the partial report. As a sequence to the previously related activities, it is
planned to carry out a molecular analysis with the purpose to estimate the genetic
diversity of the accessions, and later on planting of the divergent accessions at ICGLAC.

2.1.1. Collection of vegetal material

Approximately 10 months after planting the seeds, leaves were collected in order to
extract the DNA. For this purpose, within each population 12, 33 and 57 plants were
selected at random, for the populations Cupe, Terra do Rei and Avenida, respectively .
One undamaged leave, measuring approximately 15cm, was collected from each plant
of the three populations (Figure 1). Care was taken to remove any possible dirt from
the leaf blade. Afterwards, the samples from each of the plants were duly identified with
population name, number of plant and number of fruit, then wrapped in duly identified
aluminum paper and immediately deep-frozen in liquid nitrogen. The samples were
right away transported to the ultra-freezer (-80oC) at the Laboratory for Molecular
Biology at Embrapa - Coastal Tablelands, in Aracaju.

2.1.2. Extraction of genomic DNA
The extraction of the genomic DNA was carried out according to the protocol described
by Doyle and Doyle (1990) with some modifications, such as the extraction of betamercaptoethanol and an increase of the quantity of PVP40 to 2,50%.
Approximately 2g of vegetal tissue of each of the plants were mashed in a porcelain
mortar, containing liquid nitrogen, until obtaining a fine powder (Figure 1).
Subsequently, 2ml of extraction buffer was added, homogenized, transferred to 2-ml
“Eppendorf” type microtubes, and incubated at 65oC for 40 minutes. The microtubes
were centrifuged for 10 minutes at 13,000 rpm and the supernatant was then
transferred to a new tube. An equal quantity of chloroform isoamyl alcohol (24:1) was
added to the supernatant, which was homogenized by slow inversion, and then
centrifuged again for 15 minutes at 13,000 rpm. After this, the aqueous fase was
transferred into another “Eppendorf” tube and an equal volume of cold isopropanol was
added, and stored at -20oC for about 2 hours. After this stage was done another
centrifugation for 15 minutes at 13,000 rpm to precipitate the DNA in form of a pellet,

which was washed twice with ethanol 70%, left to

dry at room temperature, and,

eventually, re-suspended in 100µL of TE (tris:EDTA).
The quantification (concentration) of the DNA was carried out in agarose gel 0,8%,
buffer TBE 1X and stained with ethidium bromide. As a reference pattern for
quantification the DNA ladder 1Kb was used. Aliquots of the samples were put at
50ng/µL to be used in RAPD analysis.
After quantification, the DNA of the samples was submitted to amplification via PCR
using RAPD-type primers. At this stage, several primers with different sequences were
tested until a profile was obtained that enabled the safe analysis of the results. The
PCR reaction was done in 15µL of reaction containing: 6,5µL water, 1,5µL buffer 10x,
1µL MgCl2, 1µL BSA, 2,5µL primer (5pmol), 1U Taq polymerase and 1,5 µL of DNA
(50ng/ µL), and submitted to amplification in a MJ Research thermocycler, using the
following program: 94oC for 2 minutes, followed by 45 cycles of 94oC for 15 seconds,
36oC for 30 seconds and 72oC for 30 seconds, followed by a final extension of 72oC for
2 minutes. The amplified fragments were submitted to electrophoresis in agarose gel
1% and buffer TBE 1X, being subsequently stained with ethidium bromide and stored
in a Loccus LPix-HE for documentation.
The data will be analyzed and there is a schedule for transferring the accessions from
the

nursery

to

the

planting

area

in

August

2009.

2.2 Germplasm introduction
2.2.1 Quarantine – Legal requirements for introduction of coconut embryos in
Brazil
The lab activities with coconut embryos were supervised by inspectors of the
Superintendency of Agriculture (SEDESA) of the State of Sergipe (SE) according what
was established in the deliberation n°430/2008/DSV/DAS/MAPA of the Department of
Plant Sanity (DSV) of the Ministry of Agriculture, Livestock and Supply (MAPA) issued
in 17/10/2008. This deliberation allowed a concession of a shared quarantine.

Between January and June 2009, the inspectors of SEDESA produced three technical
reports of the activities developed in the lab. The reports were sent to the MAPA. A
copy of these documents were also sent do Embrapa Coastal Tablelands as well as to
the Embrapa Genetic Resources and Biotechnology (CENARGEN), in Brasilia.
The lab residuals resulting from the activities developed according what was
determined in the expert report from the MAPA, were incinerated by the Enterprise
Vale do Rio Doce, on April 2009. The term of incineration is archived Embrapa Coastal
Tablelands.

2.2.2 Zygotic coconut embryos – activities developed in the lab
The activities related below are sequential to the ones that were described in the partial
report.

2.2.2.1 Subcultures at 60 days after inoculation
The embryos were individualized and transferred to glass flasks with culture medium
Y3 gellified, with 2.5% of live coal, previously sterilized using autoclaving at 121 °C for
15 minutes and kept growth chamber at temperature of 27 ± 2 °C, in total darkness
until the emergence of the aerial part in the period of 12 to 26/01/2009.

2.2.2.2 Transfer of the germinated embryos for light conditions
In the day 25/02/2009 all embryos with aerial part emerged were transferred for light
conditions, for five days, and then for a photoperiod of 12 hours light/12 hours of dark
in the growth chamber.

2.2.3 Germination of the embryos
The embryos started the process of expansion of the haustorium in the final of
December 2008 with the beginning of the emission of the radicle. It was observed a
great unevenness among and within accessions regarding the germination,
contamination, and explants without response (Table 1, Figure 2). The normal average
percentage of germination among the accessions evaluated at 30/04/2009, was
18.11% ranging from 1.11 to 43.45% for, respectively, the accessions Niu Leka Dwarf
Tacunan Green Dwarf (Table 1, Figure 3).
It was observed that, on average, 22.7% of embryos do not germinate, showing
haustorium expanded without emission of radicle/aerial part, or without haustorium
expanded, or oxidized (Figure 5). The oxidation was observed with major frequency in
the immature embryos which were collected in the Station Marc Delorme, in Abidjan,
Ivory Coast. It is to point out that this collection was carried out with the aim to
increase the number of embryos/accessions, considering the limitations in the partial
report mainly due to the great number of fruits that were in advanced stage of
maturation or they were germinated when the Brazilian team arrived to realize the field
work.
The occurrence of inoculated embryos with a low and abnormal germination process
(25.2%) was observed in all accessions (Figures 2 e 4) with remarks for the genotypes
Ghana Yellow Dwarf, Brown Dwarf and West African Quidah. It is probable that this
fact can be related to the inoculation of immature embryos due to the needs that were
described above.

2.2.4 Contamination of the embryos

It was not observed the increase of the contamination by fungus. However, a
contamination by bacterias increased considerably from 15.3% (November 2008) to
33.98% (February 2009) with values ranging from 1.69 (Ghana Yellow Dwarf) to
66.11% (Niu Leka Dwarf) (Table 1).
The cleanness protocol was efficient to control the contamination by fungus but
inefficient for bacterias. The addition of antibiotics to the culture medium as well as the
immersion of the explants in solution of antibiotics which has been recommended for
several species. However, none protocol of embryo culture of coconut recommend the
utilization of antibiotics since this type of contamination normally is absent or lit occurs
in low frequency. Another aspect to be considered is that the contamination by bacteria
may have later appearance.
The great number of accessions collected with exposed embryos not protected by
endosperm and cylinders of cracked endosperm along with the time of storage since
the collection until the inoculation (7 to 11 days) favored the proliferation of bacterias.
The unavailability of sterilized water in de cleanness of the cylinders of endosperm in
the field work in the CNRA, Abidjan, Ivory Cost must also be considered.

2.3 Maintenance of the Germplasm Bank

During the period of January to June of 2009, cultural practices as removal of weeds,
fertilizing, pest control using chemical pesticides and biological control were used in the
giant and dwarf accessions of coconut from the IGC-LAC.

There was expansion of the area of the germplasm bank as well as the progress in the
installation of the irrigation of the new area allotted to the germplasm bank.

3.0 LIMITATIONS AND OPPORTUNITIES

3.1 Accessions of naturalized giant coconut palm
The

activities

are

being

carried

within

the

planned

scheduled.

However,

complementary analyses are needed to confirm the molecular analyses.

3.2 Zygotic embryos of introduced coconut from ICG-AIO

The behavior in vitro of the 12 introduced accessions is different for many analyzed
characters. To estimate the minimum number of embryos to be collected for the
acquisition of the number of plants per accession of the dwarf genotype (45) and giant
(90), it was considered the performance results of the Plant Tissue Laboratory with
Green Dwarf Coconut from Jiqui with a good safety margin. However, due to the
factors already mentioned before it is possible that the minimum number of plants may
not be reached for the introduction of the ICG-LAC.
In the last Workshop of embryo culture, it was quite evident that there are different
protocols used by varied countries and the different answers due to genotype and
protocol. In the Workshop it was proposed a standardization of one protocol which
could be used for a vast number of genotypes encompassing the different stages from
the collecting to the acclimatization, with a percentage average of 34 %. Besides that,
recommendations for the international exchange of germplasm were established like,
the inoculated embryo transport in culture medium. In the case of exchange of discs of
germplasm, the transit mustn’t go beyond 7 days. If properly followed, these measures

will reduce considerably the embryo contamination, contributing a great deal for the
technique outcome.
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ANNEX 1- FIGURES

Figure 1- Collection of vegetal material and extraction of the genomic DNA.
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Figure 2-

Peformance of coconut zigotic embryos in the period from January to April

2009 which were introduced from ICG-AIO in ICG-LAC.

Figura 3. The mean percentage of normal germination among the 12 accessions was
18.11% 140 days after inoculation. 1- Cambodian Green Dwarf; 2- Catigan Green Dwarf,
3- Ghana Yellow Dwarf, 4- Malayan Green Dwarf , 5- Niu Leka Dwarf, 6- Pilipog Green
Dwarf , 7- Sri Lanka Green Dwarf, 8- Tacunan Green Dwarf, 9- Tahitian Red Dwarf, 10Ternate Brown Dwarf , 11- Thailand Green Dwarf , 12- West African Quidah

Figure 4 -. Occurrence of inoculated embryos with a abnormal germination process was
observed in all accessions 140 days after inoculation. 1- Cambodian Green Dwarf; 2Catigan Green Dwarf, 3- Ghana Yellow Dwarf, 4- Malayan Green Dwarf , 5- Niu Leka
Dwarf, 6- Pilipog Green Dwarf , 7- Sri Lanka Green Dwarf, 8- Tacunan Green Dwarf, 9Tahitian Red Dwarf, 10- Ternate Brown Dwarf , 11- Thailand Green Dwarf , 12- West
African Quidah

Figure 5- . Embryos not germinated and/or oxidated after 140 after inoculation.

ANNEX 2:

Table 1- Performance synthesis of twelve accessions of coconuts originated from ICG-AIO, Ivory Coast, and introduced in
ICG-LAC, Brazil.

Acessions

English
Code

Collected
Embryos
(Nº)

Contaminated
embryos
(Nº / %)

Embryos with
normal
germination
(Nº / %)

1-Cambodian Green
Dwarf
2-Catigan Green Dwarf
3- Ghana Yellow Dwarf
4- Malayan Green Dwarf
5- Niu Leka Dwarf
6- Pilipog Green Dwarf
7- Sri Lanka Green Dwarf
8- Tacunan Green Dwarf
9- Tahitian Red Dwarf
10- Ternate Brown Dwarf
11- Thailand Green Dwarf
12- West African Quidah
Total

CGD

168

37 (22,02%)

CADT
GYD
MGD02
NLAD02
PILD
SLGD
TACD
TRD
TBD
THD
WAT

188
178
180
180
189
176
168
184
172
172
358
2313 (100)

52 (27,66%)
3 (1,68%)
49 (2722%)
119 (66,11%)
82 (43,39%)
78 (44,32%)
36 (21,42%)
111 (60,33%)
68 (39,53%)
39 (22,67%)
112 (31,28%)
786 (33,98%)

Acumulated data until 30/04/09.

No of embryos not
germinated yet
and/or oxidated
(Nº / %)

32 (19,04%)

Embryos which
started
germination
and/or
abnormal
germinação
(Nº / %)
47 (27,98%)

52 (27,66%)
41 (23,03%)
52 (28,88%)
2 (1,11%)
23 (12,17%)
25 (14,20%)
73 (43,45%)
17 (9,24%)
25 (14,53%)
28 (16,28%)
49 (13,69%)
419 (18,11%)

62 (32,98%)
76 (42,69%)
56 (31,11%)
28 (15,55%)
10 (5,29%)
15 (8,52%)
21 (12,5%)
33 (17,93%)
46 (26,74%)
61 (35,47%)
128 (35,75%)
583 (25,20%)

22 (11,70%)
58 (32,58%)
23 (12,77%)
31 (17,22%)
74 (39,15%)
58 (32,95%)
38 (22,62%)
23 (12,5%)
33 (19,19%)
44 (25,58%)
69 (19,27%)
525 (22,70%)

52 (30,95%)

