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SUMMARY

As part of the DESCUBRE program of the Foreign Trade Promoter of Costa Rica
(PROCOMER), with the objective of technically advising projects with export
potential, the growth curve and nutritional absorption for the cultivation of abaca (M.
textilis) were carried out in the Guacimo area, Limén, Costa Rica. The ftrial was
conducted by Biotech CR GRM S.A on the experimental farm located in Rio Jiménez
de Guacimo, in the province of Limén, Costa Rica; the farm is located at coordinates
9°57.314'N and 83°59.684'W with an altitude of 50 m above sea level. The trial
began with the planting of the plantation in November 2021 and ended with the last
commercial harvest in May 2023. Sampling was carried out every 30 days during the
growth of the plantation up to 5 months, and subsequently every 45 days until the
start of the harvest. During each sampling, biometric variables were evaluated:
height, number of leaves, and pseudostem diameter; additionally, fresh weight of
pseudostem, leaves, and corm + root. Samples of each of these organs were sent in
triplicate for nutritional analysis, and quintuplicate for dry weight and moisture
percentage analysis. The growth curve and dry matter accumulation presented four
stages, the first period which extended from planting to 120 days (establishment),
from 120 to 240 days (vegetative growth), from 240 to 330 days (suckering), and 330
to 480 days (pseudostem growth). It was observed that the appearance of suckers
was a moment of high importance in the development of the crop. Nutrient absorption
was proportional to the growth curve, with a high consumption of nutrients from 240
days after planting (DAP). The macroelements with the highest consumption were
potassium, nitrogen, calcium, phosphorus, magnesium, and sulfur, in that order. The
microelements with the highest consumption (in order of importance) were iron,
manganese, zinc, boron, and copper. The production obtained was 7985 kg/ha of
fiber, distributed in 80.4% of the first quality and 19.6% of the second quality. It is
recommended to make at least one application with a complete formula (N-P-K) at an
age close to 300 days after planting, in addition to fragmenting the application doses

increasing at ages after 240 days, as well as incorporating the application of
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microelements in fertilization.
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A. GENERAL INFORMATION
Research start date: November 2021

Location of the trial: Biotech Experimental Station located in Guacimo, Limdn, Costa Rica,
specifically at coordinates 9°57.314'N and 83°59.684'W.

B. GENERALITIES OF THE CROP

M. textilis also known as abaca or Manila hemp, belongs to the Musaceae family and
originally comes from the Philippines, where the production of this crop took place exclusively
until World War 1l. As a result, large companies have undertaken the task of searching for
suitable areas for the cultivation of this crop, showing that countries in the humid tropical belt,
such as Costa Rica, meet the necessary characteristics for this product to be optimally
cultivated (Sambonino et al. 2017).

This herbaceous plant is characterized by the fiber extracted from its stems, each fiber
composed of long and thin cells with a high lignin content, making up about 15% of its
composition. This component determines the hardness of the cell wall, giving it great

mechanical strength and resistance to damage by saltwater (FAO 2021).

From the fiber obtained in the cultivation of Abaca, various by-products have been
developed, such as paper, ropes, twines, cords, fishing lines, and rough fabric for sacks, among
others. However, one of the main products made from this fiber is tea bags (Sambonino et al.
2017).

The global demand for Abaca, whose main importers are the United States, the European
Union, Japan, and India, is around 80,000 metric tons, with the Philippines being the leading
exporter of Abaca, accounting for about 87% of global production, Ecuador with 12%, while
other countries like Costa Rica, which also trade the product, export only 1% of that demand.
However, the climatic, social, and political conditions in certain areas of our country such as

Limén, Heredia (Rio Frio, Sarapiqui), and Puntarenas, make it an ideal scenario for expanding
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the development of this crop (Biodiversity and Business Program 2020).
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Considering that the market prospects for Abaca are broad, due to the possibilities it
represents, for example, in replacing fiberglass and other by-products, it is necessary to
establish and regulate agricultural practices that optimize the production of this crop, so that
these practices are not based solely on the experience acquired by some producers or carried
out by adapting information developed in other countries, as occurs with absorption curves,

necessary for meeting the nutrient absorption needs in the crop (Bertsch 2003).

Since nutrient extraction depends on various factors, such as the genetic potential or age of
the plant, temperature, humidity, soil, etc., as Sancho (1999) states, it makes each curve
specific for each crop-variety. Even as recommended by Cabalceta (2005), it is necessary to
establish the crop growth curve (dry weight of biomass) in order to determine the phenological

stages of the crop and the percentage of participation of the different tissues that compose it.

C. OBJECTIVES
C.1. General Objective

Determine the growth and absorption curve (macro and micronutrients) for the cultivation of

Abaca (M. textilis) in the Guacimo area, Limén, Costa Rica.
C.2. Specific Objective

Record the growth of Abaca (M. textilis) cultivation and the development of its phenological
stages.

Cuantificar la produccién de materia seca del cultivo de Abaca (M. textilis) y su relacién con
la fenologia.

Quantify the production of dry matter in Abaca (M. textilis) cultivation and its relationship with
phenology.

Determine the consumption curve of macro and micronutrients in Abaca (M. textilis) cultivation.

Establish a specific fertilization proposal for the cultivation of Abaca (M. textilis) in the Guacimo
area, Limon, Costa Rica.
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D. METHODOLOGY
D.1.Selection of the Crop and Cultivar

M. textilis, also known as abaca and Manila hemp, belongs to the Musaceae family. It is an
herbaceous plant native to the Philippines, which can reach 5 to 7 meters in height in warm
places with high rainfall, with an underground rhizomatous stem and aerial pseudostem formed
by erect leaf sheaths, whose composition is mainly cellulose, lignin, and pectin. It is
characterized by the production of non-edible fruits due to their high seed content and for
presenting more upright and narrow foliage compared to other Musaceae species belonging to
the same genus. This species has been established in the southern Atlantic region
(Talamanca, Limon), where it is common in open areas and riverbanks (Morales 2020).

The plants used during the trial were produced in a laboratory using in vitro cultivation

techniques and later acclimatized in a nursery. Commercial production vitroplants were used.
D.2.Trial Conditions

The trial was established at the Biotech Experimental Station in November 2021, located in
Rio Jiménez de Guacimo, Limon, Costa Rica, specifically at the geographical coordinates
9°57.314'N and 83°59.684'W, at an altitude of 36 m above sea level, the Holdridge life zone is

classified as a tropical moist forest, transitioning to perhumid (Bolafios, Watson, and Tosi, 2005).

The experimental area received a commercial management program that includes:
applications of herbicides, application of fertilizers, and cultural practices (de-budding,
de-leafing, clearing, among others), such tasks were carried out under the same conditions for

each of the replications.
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Figure 1. Biotech Experimental Station, Guacimo, Limén, Costa Rica
D.3.Design and Installation of the Trial

The trial was established with a randomized complete block design and consisted of a single
treatment with three replications, each constituted by plots of 200 plants distributed in an
approximate area of 1700 m2, for a total area of 0.51 ha. The design allowed sampling plants
without using the edges or the heads, sampling 5 plants in each replication. The planting
distance implemented was 3 m between plants and 3 m between rows, for a density of 1111

plants per hectare.
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D.4.Commercial Maintenance of the Plantation

Pest and Insect Diseases

Some defoliating pests were present, for which Diazinon was used with an application

volume of 80 liters per hectare.

Fertilization

Four applications of granular fertilizer were made, the first was a 10-30-10 formula in physical
mixture at the time of planting directed to the "planting hole" at a rate of 100 grams per plant,
followed by three cycles with the formula 18-5-15 6 - 0.2 (B) -2.5 (S) at a quarterly frequency,
adding 100 grams per plant. Additionally, three foliar applications of multimineral were carried

out during the first month after planting, in order to improve nutritional condition and reduce

transplant stress.

De-suckering

This was carried out depending on the location, vigor, and direction desired for the plantation.
D.5.Modes of Evaluating, Quantifying, Recording
D.5.1. Meteorological and Soil Data:

Meteorological data (average daily temperature, average daily relative humidity, and daily

accumulated precipitation) are reported during the development of the trial (Annex 1, Figure 2).
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Figure 3. Graphs of meteorological data during the trial
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D.5.2. Soil Data:

The data on pH, complete chemical content and organic matter, gravimetric moisture, and

soil texture are annexed (Table 1, Annex 2, Annex 3, Annex 4).

Table 1. Summary table of soil analysis from the farm where the trial was conducted. PPhy
107-21

% %
0/0 Carbon Nitrogen CIN
Farm Location ©) (NS)J Relat Texture pH Gravimetri
ela
¢ Moisture
ion
Experimenta Guacimo- Sandy Clay
3.09 0.38 8.1 Loam 5.7 37
| Biotech Limoén

D.5.3 _lrrigation Data:

Due to the cultivation conditions, irrigation was not performed. However, the precipitation of
the area was recorded, which was indicated in the meteorological data. D.7. Type, Timing, and

Frequency of Evaluations

D.7.Type, timing and frequency of evaluations

D.7.1. Type:

To determine the growth curve, samplings were carried out every 30 days up to 5 months,
and subsequently continued every 45 days up to 14 months. Each sample consisted of 5 plants,
avoiding edges and heads. In each sampling, plants were separated into corm + root,
pseudostem, foliage, and suckers. The fresh weight of each plant segment was measured.
Subsequently, samples were sent to the laboratory. For the dry weight variable, 5 samples for

each plant organ were used.

Each sample was analyzed for concentrations of nitrogen, phosphorus, potassium, calcium,
magnesium, sulfur, zinc, boron, iron, manganese, copper, chlorine, aluminum, and molybdenum.
As the samplings were destructive, an area was maintained for harvest in May 2023. Each

composite sample was distributed into three tissues: foliage, pseudostem, and corm plus root.

D.7.2. Timing and Frequency:

WWW.PROCOMER.COM | WWW.DESCUBRE.CR




GL’ éPRoCoMER 00..0000:::
<R:|°CSATA %COSTA ReorTagones | S . : : : eeo o :

The crop growth evaluations were carried out bi-weekly until the time of harves

evaluation was performed 30 days after transplanting the crop. The crop nutrient absorption
evaluations were initially carried out monthly (during the first 4 months of the plantation
development), once the plant developed suckers, the samplings were carried out every 45 days
until the time close to the harvest, for a total of 11 evaluations. The analysis of
micro-macronutrients and dry matter was carried out in the Soil and Foliar Laboratory (LSF) of

the Center for Agricultural Research (CIA), at the University of Costa Rica.
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D.8.Data Analysis

The total absorption of nutrients was estimated, which consisted of multiplying the
concentration of each element by the dry weight (biomass) for each studied fraction of the plant,

in this case, foliage, pseudostem, and corm plus root. Using the following equations:

When concentrations are expressed in percentage:
NUT kg ha-1= [(PS tissue (kg ha-1) x
(NUT%)]/100

When concentrations are expressed in mg
kg-1:
NUT kg ha-1= [(PS tissue (kg ha-1) x (NUT mg
kg-1)]/1000
Where NUT= Concentration of the element

(nutrient).

The increase in the average amount of nutrients absorbed for each sampling period
(absorption curve) was estimated. It was obtained from the total amount of the nutrient
absorbed in each phenological stage, from which the amount obtained in the previous

evaluation period was subtracted.

The representativeness of the samples taken throughout the study was determined by
calculating averages, standard deviations (S.D.), and coefficients of variation (C.V.) of the data,

so that samples with a CV of <20 were considered representative.

For the processing of growth data, a curve was generated that expresses the behavior of the
dependent variable (biometric variables) in relation to the independent variable (days after

transplant), with the average of the replications.
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E. RESULTS
E.1. GROWTH CURVES IN ABACA CULTIVATION (M. TEXTILIS)

The growth curve was made with the dry matter data for each sampled organ, associating it
with the age at which it was sampled. Biomass accumulation presented four stages (Figure 4).
The first period comprised from planting to 120 days after planting (DAP) (establishment); the
second from 120 to 240 DAP (vegetative growth); then, from 240 to 330 DAP (suckering); and
the fourth stage was from 330 to 480 DAP (pseudostem growth).

50 5
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Figure 4. Growth curve for abaca cultivation (M. textilis) in the Guacimo area, Limén, Costa

Rica

Generally, the tissues had between 82 and 93% moisture, with the pseudostem being the
organ with the highest percentage. The pseudostem was the organ that accumulated the most
dry matter up to 285 DAP, when the suckers began to be the organ with the highest
accumulation of dry biomass. The pseudostem, which includes the commercially usable fiber of
the plant, had the highest gain in dry matter after 330 DAP, accumulating in this last period
61.8% of total dry matter (Table 2).
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Table 2. Dry biomass for each organ of the abaca plant in the Guacimo area of Limén, Costa Rica

Dry biomass
Age (days) )

Pseudostem Leave Corm + Suckers
S Raiz
30 49,0 69,4 56,8
60 29,7 48,7 36,2
90 73,7 90,3 55,2
120 133,6 143,9 80,0 96,9
150 280,2 272,5 175,2 191,3
195 666,6 531,8 2446 284,2
240 945,6 621,9 326,9 884,6
285 1222,4 929,8 653,9 1662,1
330 1246,6 1009 648,0 1929,8
375 1900,7 1236,5 831,2 2309,1
495 2368,6 973,1 729,7 2971,4
Accumulated Total 8916,9 5927,0 3837,6 10329,3
% Humdity 93,2 82 88 89

(average)

The growth of the mother plant's pseudostem was continuous, even at 360 DAP it continued
with significant gains, between 8 and 12% in height, and between 5 and 6% in circumference, in

the period between 300 and 360 DAP (Table 3).
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Table 3. Development of biometric variables of height, circumference, number of leaves, and

number of suckers for abaca plants in the Guacimo area, Limén, Costa Rica

A ot Circumference Number of Number of
(CEVE)) (cm) (cm) leaves suckers*
30 39,67 11,58 6,25
60 60,80 15,87 8,33
90 82,40 19,71 9,30
120 116,84 24,43 9,58 4
150 140,47 27,13 9,28 5
180 181,4 31,8 9,33
210 207,85 34,56 9,33
240 240,95 37,51 8,35 7
270 266,09 38,91 7,9 7
300 289,42 40,39 7,39
330 313,57 42,43 7,18 7
360 353,67 44,68 6,87 6

* Includes formation and maintenance de-suckering.

Biometric Variables Methodology:

Height was determined from the base of the plant to the flag leaf, using a tape measure. In

the case of circumference, it was measured with a tape measure at 1.5m from the stem.

E.2. NUTRIENT ABSORPTION CURVES IN ABACA CULTIVATION (M. TEXTILIS)

The different nutrient absorption curves had their own behavior depending on the tissue, the time

of the phenological cycle of the crop, and the nutrient to be evaluated.
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Cuadro 15. Amount of nutrient absorbed for each tissue throughout the productive cycle of
the Abaca (M.textilis) crop, mother plant

Absorbed quantity

Days after planting Mother Plant
Tissue Kg/ha g/ha
(dds) N P Ca Mg K S Fe Cu Zn Mn B
30 2,32 0,16 0,54 0,19 1,99 0,16 9,32 0,58 2,58 47,25 0,56
60 1,56 0,09 0,52 0,13 2,00 0,09 13,41 0,39 1,18 48,07 0,46
90 3,19 0,18 0,96 0,27 3,1 0,21 19,53 1,03 1,95 91,09 0,72
120 4,55 0,27 1,60 0,39 5,58 0,33 29,21 1,49 2,83 81,09 1,22
ﬁ 150 7,40 0,46 2,40 0,67 10,11 0,61 18,98 2,49 4,84 86,34 2,56
EI} E 195 13,58 0,83 4,19 1,06 17,90 1,07 58,59 3,88 8,98 146,74 6,07
240 12,73 1,16 2,86 1,06 20,76 1,08 36,35 4,35 11,61 126,66 7,05
285 18,34 1,52 6,78 1,64 27,92 1,58 334,62 6,19 19,22 236,96 12,08
330 19,70 2,15 7,18 2,55 29,17 2,12 257,93 6,62 20,08 264,80 12,35
375 23,73 2,69 9,17 3,05 34,37 2,46 333,22 7,25 24,48 280,89 14,30
495 13,32 2,24 6,09 2,00 24,35 1,46 266,77 4,87 17,30 164,62 10,96
30 1,09 0,14 0,30 0,09 2,51 0,06 17,24 0,41 8,97 15,50 1,14
60 0,59 0,05 0,20 0,05 2,01 0,03 3,99 0,12 1,86 9,93 0,85
90 1,33 0,12 0,530,12 460 0,07 26,91 0,49 3,67 14,21 1,65
et 120 2,08 0,21 0,84 0,19 9,03 0,14 27,44 0,98 5,43 14,42 2,92
g 150 2,64 0,36 1,82 0,31 17,01 0,23 38,69 1,44 6,33 32,53 6,10
=] 195 5,54 0,72 4,20 0,54 31,96 0,47 125,70 2,71 13,86 82,89 15,27
g 240 5,41 1,03 4,62 0,54 41,55 0,60 177,15 3,51 12,92 104,12 16,58
th E 285 6,76 1,34 7,00 0,92 52,32 0,77 265,58 6,50 22,15 141,73 28,12
L e 330 5,98 1,64 7,03 1,08 50,43 0,72 430,48 4,88 22,54 126,43 27,58
375 10,77 3,61 10,77 1,96 83,91 1,33 545,97 7,60 66,48 184,35 39,63
495 10,98 4,07 11,65 1,99 53,03 1,46 941,28 5,88 46,50 202,50 33,91
30 1,12 0,13 0,31 0,27 1,47 0,08 346,88 1,31 23,24 15,98 2,18
60 0,60 0,05 0,21 0,10 0,81 0,03 143,31 0,56 8,10 8,78 1,36
90 0,88 0,09 0,30 0,19 1,80 0,06 164,76 1,04 11,66 14,67 2,46
120 1,22 0,1 0,46 0,23 3,69 0,08 346,89 1,89 9,56 18,07 5,51
o 150 2,15 0,21 1,12 0,45 7,00 0,17 187,64 2,88 7,57 30,43 8,69
] 195 2,60 0,26 1,53 0,47 9,57 0,22431,57 3,68 12,37 37,11 19,25
v E 240 2,67 0,38 1,80 0,51 11,97 0,35 411,12 4,48 12,66 45,93 21,05
285 4,84 0,60 3,35 0,98 19,46 0,56 635,68 8,74 21,78 72,89 37,23
330 4,50 0,66 3,51 1,11 19,30 0,63 695,37 6,98 23,99 72,14 36,80
375 5,33 0,89 4,44 1,49 23,86 0,80 1183,77 10,03 34,03 89,57 50,51
495 4,05 0,61 3,34 1,10 13,12 0,64 531,54 5,58 22,41 62,47 41,48
30 4,52 0,42 1,15 0,55 5,98 0,31 373,45 2,30 34,78 78,73 3,88
60 2,76 0,20 0,92 0,27 4,82 0,15 160,71 1,08 11,13 66,78 2,66
90 5,40 0,39 1,79 0,58 9,51 0,34 211,21 2,57 17,28 119,97 4,84
120 7,85 0,60 2,89 0,81 18,30 0,55 403,54 4,36 17,81 113,58 9,64
150 12,19 1,03 5,34 1,43 34,11 1,00 245,32 6,81 18,75 149,30 17,35
E T 195 21,72 1,80 9,92 2,07 59,42 1,76 615,86 10,27 35,21 266,74 40,59
240 20,80 2,57 9,28 2,11 74,29 2,03 624,61 12,34 37,20 276,71 44,67
285 29,94 3,46 17,13 3,54 99,69 2,91 1235,88 21,43 63,15 451,58 77,43
330 30,19 445 17,72 4,75 98,91 3,47 1383,78 18,48 66,60 463,37 76,73
375 39,83 7,19 24,37 6,51 142,14 4,59 2062,95 24,89 124,99 554,82 104,44
495 28,35 6,92 21,08 5,09 90,50 3,56 1739,59 16,33 86,21 429,59 86,35
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Table 16. Amount of nutrient absorbed for each tissue throughout the productive cycle of the
abaca (M. textilis) crop, sucker

Days Absorbed quantity of nutrients
Tissue after
Sucker
planting Kg/ha g/ha
(dds) N P Ca Mg K S Fe

Cu Zn Mn B

120 1,12 0,09 030 0,12 1,40 009 1215 043 085 1954 0,32
150 1,77 012 059 019 233 0,15 7,21 055 1,10 27,36 0,49
195 277 024 073 024 460 025 3500 113 216 27,07 1,13
240 8,33 0,68 1,71 058 1237 0,71 4133 258 6,14 98,17 2,91

% 285 13,94 1,31 389 126 2046 126 541,78 6,29 13,72 220,60 8,57
- 330 1393 1,77 545 198 2454 1,70 21785 566 16,98 212,19 9,19
375 16,34 1,96 449 221 2419 180 146,26 572 1553 147,90 8,17

495 11,83 185 574 238 2348 159 121,79 3,53 14,12 130,61 8,83

120 0,60 0,11 019 007 232 004 1358 029 125 855 0,43

150 09 014 044 012 474 006 169 039 209 12,71 0,85

= 195 1,31 0,23 0,71 013 7,79 0O0M 16,06 0,73 243 20,69 1,46
Z 240 3,13 1,00 246 042 2530 0,33 27885 250 10,84 57,94 6,25
'E 285 5,68 1,20 512 0,64 4921 056 473,74 480 17,61 130,44 12,80
E 330 3,81 2,11 3,72 1,02 40,26 059 279,99 3,38 13,53 76,98 11,00
375 6,44 297 545 1,29 4845 0,79 1159,17 6,94 23,78 107,99 13,87

495 7,72 2,78 8,96 1,54 44,79 093 1010,01 6,18 21,62 162,16 16,99

120 042 004 013 0,07 1,10 0,03 2217 0,39 254 452 0,33

150 0,61 008 026 014 217 005 159,78 095 395 991 0,74

195 067 009 026 011 245 006 84,40 0,77 280 817 095

240 1,51 023 09% 026 761 019 287,44 217 7,39 28,69 3,19

E 285 290 035 154 049 1245 029 52578 494 12,48 46,45 494
330 2,18 041 1,32 068 11,07 0,30 219,94 3,01 791 31,64 4,14

375 346 0,55 2,46 1,10 13,63 0,55 749,37 6,02 18,05 60,65 6,52

495 3,06 0,60 147 1,09 942 033 1830,02 8,17 13,61 66,43 7,08

120 213 025 063 026 482 0,15 4790 1,10 4,64 3261 1,08

150 328 034 129 046 925 026 18388 1,89 7,14 49,98 2,08

195 476 05 169 048 1484 042 13546 264 7,40 5592 3,65

= 240 1296 191 513 1,26 45,27 1,23 607,63 7,26 24,36 184,79 12,35
& 285 2253 286 1055 239 8213 211 1541,29 16,02 43,80 397,49 26,31

330 19,92 430 10,49 3,67 7588 259 717,78 12,05 38,42 320,80 24,33
375 26,24 548 1240 4,60 86,27 3,14 2054,81 18,67 57,35 316,54 28,56

495 2260 523 16,16 5,02 77,68 284 2961,83 17,87 49,35 359,20 32,89

WWW.PROCOMER.COM | WWW.DESCUBRE.CR




«@f@gg& éPROCOMER

RICA SRR RVREATO

ssssssss oo 000000

Nitrogen absorption was low in the first establishment stage, accumulating 7% before 120
DAP. With the increase in growth and biomass of the plant, a process of high consumption
began, culminating at 375 DAP with 84% of the total nitrogen consumption. During this last
stage of the crop, the highest nitrogen absorption came from the suckers of the mother plant,
which were in a stage of vegetative growth. By the end of the trial, the total amount of nitrogen
absorbed was 317 kg/ha. The organ with the highest nitrogen absorption in the mother plant
was the foliage, and for the last evaluation, at harvest, a decrease in nitrogen absorption was

observed (Figure 5).

70,00 25,0
60,00 g
20,0 =
50,00 [
=]
s 40,00 15,0 §
E 30,00
’ 10,0
=
20,00
5,0
10,00
0,00 0,0
Dias después de la siembra
mm Hojas Pseudotallo s Cormo Hijos ety Absorcion

Figure 4. Nitrogen absorption curve in abaca cultivation (M. textilis) in the Guacimo area, Limén,

Costa Rica

Phosphorus absorption showed a similar behavior to nitrogen, being low from planting to 120
DAP and then starting an exponential curve until 375 DAP. The organ with the highest
phosphorus absorption in the mother plant was the pseudostem; and with the appearance of the
suckers at 240 DAP, it was observed that they required a higher consumption of phosphorus. By

the end of the crop, the total phosphorus absorption was 50 kg/ha (Figure 6).
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Figure 5. Phosphorus absorption curve (P205) in abaca cultivation (M. textilis) in the Guacimo area,

Limon, Costa Rica

Potassium was the element with the highest absorption in the plant and suckers of abaca. By
the end of the trial, 1033 kg/ha of potassium were absorbed, consuming 70% of these during the
last 210 days of the crop. The results were directly related to the biomass gain of the crop. This
factor was determinant towards the end of the crop due to the appearance of the suckers, who

correspond to the following harvests (Figure 7).
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Figure 6. Potassium absorption curve (K20) in abaca cultivation (M. textilis) in the Guacimo area,

Limoén, Costa Rica

Similarly to the previous elements, the amount of calcium absorbed was directly related to
the growth of the plant and its phenological stages. Before 120 DAP, during the establishment
stage, the absorption was low. With the beginning of the vegetative growth stage, calcium
consumption increased and continued until harvest. At the time of crop harvest, the absorption

was 169 kg/ha, significantly increasing after 240 DAP (Figure 8).
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Figure 7. Calcium absorption curve (CaO) in abaca cultivation (M. textilis) in the Guacimo area,

Limén, Costa Rica
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In the case of magnesium, the total amount absorbed was 45.8 kg/ha, showing a significant

increase in the curve starting from 120 days after planting (Figure 9).

8,00 30,0
7,00
/ 25,0
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2 e
5 400 150 5
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0,00 0,0
30 60 90 120 150 195 240 285 330 375 495
DDS
B Hojas  mmm Pseudotallo s Cormo Hijos et Absorcion

Figure 8. Magnesium absorption curve (MgO) in abaca cultivation (M. textilis) in the Guacimo area,

Limon, Costa Rica
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The total amount of sulfur absorbed by the mother plant and suckers was 33.4 kg/ha, with

75% of this occurring after 285 days (Figure 10).

9,00 25,0
8,00
7,00 20,0
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25,00 15,0 g
Eq,oo 10,0 E
Y1300 2
2,00 5,0
1,00 I I
0,00 - . 0,0
30 60 90 120 a0 285 330 375 495
Dias después de siembra
B Hojas  mmmm Pseudotallo s Cormo Hijos et Absorcion

Figure 9. Sulfur absorption curve (SO4) in abaca cultivation (M. textilis) in the Guacimo area, Limon,

Costa Rica

In the case of micronutrients (Zn, Fe, Cu, and B), their absorption was closely related to the
growth and phenological stage of the crop, starting with a low absorption stage during
establishment, followed by a slight increase up to 240 DAP (during the vegetative growth stage),
and later the stages of highest consumption were observed with the production of suckers and

growth of the mother plant's pseudostem (Figure 11, Figure 12, Figure 13, Figure 14).
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Figure 10. Zinc absorption curve (Zn) in abaca cultivation (M. textilis) in the Guacimo area,

Limén, Costa Rica
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Figure 11. Iron absorption curve (Fe) in abacé cultivation (M. textilis) in the Guacimo area, Limon,

Costa Rica

WWW.PROCOMER.COM | WWW.DESCUBRE.CR




RICA™ lINVERSION | CEetieee EEEEEEE

—egeomcidd_.
— Ak ‘ éPROCOMER

COSTA |EXPORTACIONES
RICA

50,00 25,0
45,00
40,00 20,0
35,00 <
30,00 150 =
e -
52500 S
5 20,00 10,0 @
L
L

L8]
15,00
10,00 0
5,00 l I I
0,00 0,0
150 195 240 285 330 375 495

30 60 90 120

L

Dias después de siembra

B Hojas  mmmm Pseudotallo s Cormo Hijos =% Absorcion

Figure 12. Copper absorption curve (Cu) in abaca cultivation (M. textilis) in the Guacimo area,

Limon, Costa Rica
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Figure 13. Boron absorption curve (B) in abaca cultivation (M. textilis) in the Guacimo area, Limon,

Costa Rica
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E.3. TOTAL TRACTION IN ABACA CULTIVATION (M. TEXTILIS)

The nutritional absorption curves were influenced by the growth of the plantation and the
phenological stage of the crop. The large number of suckers produced by the abaca plant made
this a highly important stage in the development of the plantation during its first harvest. Proper
maintenance of these suckers ensured good yield during subsequent harvests.

Table 4 shows the total amounts of nutrients absorbed by the mother plant and suckers

during their growth until harvest.

Table 6. Total absorption of the mother plant and sucker throughout the production cycle of the

abaca (M. textilis) crop

Mother +

Mother Sucker

plant Sucker
N 203,56 114,42 317,98
P,0; 29,03 20,93 49,96
K;O 637,69 396,14 1033,82
CaO 111,61 58,33 169,94
MgO 27,7 18,13 45,83
SO, 20,68 12,74 33,42
Fe* 1739 1830 3569,00
Cu* 16,33 17,87 34,1
Zn* 86,21 49,35 135,5
Mn* 429,50 359,20 788,7
B* 86,35 32,89 119,24
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The element with the highest absorption was potassium, followed by nitrogen and calcium, all

showing high absorption after 240 DAP (days after planting) (Table 6 and Figure 15).
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>~ 100,00
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———————————
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30 60 90 120 150 195 240 285 330 375 495
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— K20 e \| Ca e P20 5 w— g O — S04

Figure 14. Absorption curve of macronutrients during the development of abaca cultivation (M.

textilis) in the Guacimo area, Limon, Costa Rica

E.4. FERTILIZATION AND YIELD

The nutritional management of the abaca plantation was based on granular fertilizers. Three
cycles were carried out during the development of the crop until 240 DAP. Table 5 details the
nutritional program used during the trial.

The commercial harvest of the fiber in the plantation began on March 20, 2023, and
concluded on May 17, 2023. There were five commercial deliveries of harvested fiber from the
experimental area, which was 5100 m2 in size. The distribution of the production quality was

80.4% in first quality and 19.6% in second quality (Table 8).
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Table 7. Fertilization performed during the trial for the development of the nutritional absorption

curve and growth of the abaca crop (M. textilis)

Fertilization package and yield

Time of
Dosis/plant Source kg/ha N P K
application
(dds)
100 g/plant 10-30-10 111 1,1 333 11,1 0
50 g/plant Urea (46% 56 25,3 30
N)
100 g/plant 18-5-15 111 19,98 5,55 16,65 120
100 g/plant 18-5-15 111 19,98 5,55 16,65 240
TOTA 76,36 44,4 444
L

Note: A foliar multi-mineral fertilizer was applied at 22 and 35 DAP.
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Table 8. Yield obtained in the experimental plot of abaca (M. textilis), Guacimo, Limon

20/3/2023

i

2 30/3/2023 I
3 18/4/2023 I
4 28/4/2023 I
5 17/5/2023 I
General Total: I

Experimental Area (5100 m?)

First
quality
(kg)

483,32

459,62

844,44

597,20

878,38

3262,96

Second

quality

(kg)

113,94

112,32

202,70

149,80

217,28

796,04

WWW.PROCOMER.COM

First

Total quality

bel (kg)

597,26 I 947,69
571,94 I 901,22
1047,14 I 1655,76
747,00 I 1170,98
1095,66 I 1722,31
4059,00 I 6397,96
80,4%

A (CITLE!

Secon
d Total
quality (kg)
(kg)
223,41 1171,10
220,24 1121,45
397,45 2053,22
293,73 1464,71
426,04 2148,35
1560,86 7958,82
19,6%
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CONCLUSIONS

Four stages of development were observed in the abaca crop: establishment (0 to 120
DAP), vegetative growth (120 to 240 DAP), production of suckers (240 to 330 DAP), and
pseudostem growth (330 DAP to harvest).

Abacé plants maintained continuous growth until harvest (height and circumference).

The main elements absorbed by the plants were: K>N>Ca>P>Mg>S as macronutrients;

and Fe>Mn>Zn>B>Cu as micronutrients.

The peak of general extraction was observed at 375 DAP, with a large amount of

biomass from the suckers during the first harvest.

The percentage of absorption in the stage prior to 240 DAP varied between 20 and 30%

depending on the element, thereafter, the remaining 70 to 80% was consumed.

The organ with the highest absorption was the pseudostem, up until approximately 240

to 280 DAP, when the suckers started to be the organ with the highest absorption.
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RECOMMENDATIONS

Carry out at least one granular application around 300 days after planting (DAP)

(nitrogen and potassium source), always assessing its response in production.
If possible, split the application doses, increasing the doses at ages later than 240 DAP.
Incorporate minor elements in granular and/or foliar fertilizations.

Include sources of calcium and phosphorus in the fertilization after 300 DAP, expecting

to see the results in the plants of the second harvest.
Analyze the management of harvest waste (fragmentation and distribution in the field).

Evaluate the alternative of different suckering techniques, as fewer suckers will result in

lower nutritional and energy consumption.
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Annex 1. Atmospheric weather conditions during the development of the trial.

Yea Weeylz:: the Precipitation Average . Average
r evaluation (mm) Temperature (°C) hu::;:itt.;,i%)

45 110,81 254 92,2
46 76,8 24,8 93,0
47 14,4 25,9 90,0

2021 48 46,8 249 92,3
49 203,2 24,3 96,4
50 45,2 25,4 91,0
51 87,8 254 92,9
52 82,6 24,4 94,9
1 1,2 27,8 78,7
2 0,4 27,3 79,1
3 1,2 27,4 80,1
4 24 28,1 72,8
5 0,2 28,0 75,5
6 14,6 28,2 76,0
7 38,0 26,1 84,8
8 3,8 28,0 73,0

2022 9 20,4 27,0 79,0
10 11,4 28,5 75,8
1 6,0 28,8 78,0
12 10,2 27,7 81,2
13 1,0 28,7 78,8
14 59,8 28,4 84,0
15 7,6 27,6 86,0
16 0,6 29,1 76,6
17 7,6 26,8 87,9
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19 41,6 27,5 81,5
20 24,0 28,0 87,7
21 16,6 28,6 85,3
22 30,8 26,4 89,5
23 109,0 26,4 89,3
24 160,0 25,8 91,1
25 130,6 25,9 90,1
26 91,5 254 87,6
27 97,6 25,6 84,7
28 13,0 26,7 89,0
29 31,0 26,6 88,9
30 28,0 26,0 89,3
31 91,8 25,5 91,1
32 23,6 26,5 90,1
33 23,7 27,1 85,9
34 91,6 26,6 89,1
35 26,8 26,3 921
36 6,4 26,7 87,6
37 9,2 26,7 86,7
38 2,6 26,5 86,9
39 104,6 26,3 88,6
40 79,0 25,5 85,7
41 10,8 26,3 90,0
42 12 26,6 89,3
43 0,8 26,8 91,4
44 70,6 26,1 89,1
45 60,44 26,1 92.1
46 74 24,8 87,6
47 22,4 25,7 86,7
48 56,613 25,5 86,9
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49 20 24.8 88,6
50 40 25,0 89,7
= 54 24,7 89,1
52 0,4 25,2 92,1
1 23 24,6 88,3
2 5,1 25,3 82,7
3 8,65 25,2 83,1
4 5.1 26,1 82,3
5 57 26,1 781
6 9,9 25,8 84,5
7 12,7 25,6 84,5
5 6.6 26,4 793
9 535 25,9 83,5
10 8,5 25,0 86,3
T 0 271 81,1
12 8,9 26,9 78,9
2023 13 795 253 i
14 19,55 24,3 90,1
15 9.3 25,1 85,4
16 0,9 25,4 81,7
7 0 25,9 80,9
18 0 26,3 84.4
19 6,35 26,4 90,5
20 3,55 27,0 87,6
21 1,15 27,0 84,7
22 15,35 27,0 86,8
23 29,2 26,5 88,2
24 29,2 26,7 87,7
25 17,65 26,3 89,6
26 12,95 26,4 90,2
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27 75,8 26,5 88,6

28 6,85 26,2 91,0

Source: Biotech Meteorological Station. Guacimo, Limén.
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Annex 2. Analysis of the complete chemical content and pH of the soil at the Biotech experimental
station.
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CH
PROVINCE: DATE: Cc
Cc
N
1
9
/
1
1
/
2
0
2
1
CANTON: AREA GUACIMO RIO JIMENEZ REP QR SSUANCE:
. N° OF TOTAL SAMPLES 1
CROP: ABACA PAGE: Ti2
SOIL CHEMICAL ANALYSIS
Extracting Solution: pH cmol(+)/L 7 ma/L
KCI-Olsen Modified H:O | pcory Ca Mg K CICE| ga P Zn Cu Fe Mn
[OSERTD TDTAB 3.9 U5 L3 T U.Z bJ TO 3 T TO 5
BIOTECH TRIAL S-21-06570 | 5,7 | 0,37 575 2,00 080 892 4 21 11 4 94 12
LAST LINE.
The values below each element correspond to the general Critical Levels for the used extraction solution
CICI ive Cation Exchange Capacil idity+Ca+Mg+K SA=Acidity Saturation Percentage=(Acidity/CICE)*100 SA

Ing. Agr. prz onzalez A.

?eﬁ anco M. Technical Management

Quality Management

1. The units are expressed on a dry basis, in mass/volume. 2. Procedure: pH and EC in water 10:25; Acidity, Al, Ca, and Mg with 1M KCI 1:10; PK,Zn,Fe,Mn, and Cu
with Modified Olsen pH 8.5 (0.5 N NaHCO3, 0.01M EDTA, Superfloc 127) 1:10; B and S with 0.008M Ca(H2P04)2-H20 10:25. Acidity determined by titration with
NaOH and Al with HCI; P and S by Colorimetry with the Flow Injection Analyzer (FIA) and the rest of the elements by Atomic Absorption Spectrophotometry. Total C
and N by dry cc ion in At 3. ing is the user's responsibility. 4. The results refer only to the tested samples. 5. The custody time of the samples
is 45 days from the entry of the sample. 6. The original signed and sealed Test Report is valid and printed upon explicit request of the user; when the user requests
the report to be sent by email or fax, it releases the Laboratory from safeguarding the integrity and confidentiality of its results.
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Annex 3. Organic matter analysis of the soil at the Biotech experimental station PPhy-107-21.

UNIVERSIDAD DE CIA isigaciones
CDFI-A RH:A. Agrontmicas

79631

REPORT N°:

<AOHPAIOWPFHrAIP>P-"rrOMOZPr-O0ONVZO~-OP»O " —-0mM<Z=-—>»rmMoOO>»O0C~—0

TH4mouvmaum—Hunm-
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= ‘cosm EXPORTACIONES © 000000000000
R RICA RICA " lINVERSION DEscusre ( ) ’ e 00000000000
USER: BIOTECH CR GRM S.A.
RESPONSIBLE: EMAIL TELEPHONE: STEFANY REDONDO ROMERO
Phytolab@laboratorio
biotech.com,
sredondo@laboratori
obiotech.com
2552-8645,
2573-8170
LIMON GUACIMO ANALYSIS: ~ QcoN
PROVINCE: RECEPTION DATE:  49/44/5021
CANTON: REPORT ISSUANCE: 26/11/2021
AREA RIO J|MENEZ N° OF TOTAL SAMPLES: 1
CROP: ABACA PAGE: 2/2
SOIL CHEMICAL ANALYSIS
mS/cm % Relation
CE T N CTIN |
USERID ID LAB 1.5
BIOTECH TEST S-21-06570 0,1 3,09 0,38 8,1
LASR LINE
OBSERVATION: The total % C and N were ined with the C/N by dry ion. The total % C values correlate very well (R220.95) with the % of organic

matter (MO). If you want to estimate the value of the % MO from the % C total determined with this methodology, multiply the % C total by 1.43.

Ing. Agr. Michael Gonzalez A.
ianela Blanco M. N.l. 7827

N.I. 2468 Technical Management
Quality Management

1. Sampling is the user's responsibility. 2. The results refer only to the tested samples. 3. The custody time of the samples is 45 days from the entry of the sample. 4. The valid Test
Report is the original, signed, and sealed, printed upon explicit request of the user; when the user requests the report to be sent by email or fax, it releases the Laboratory from
safeguarding the integrity and confidentiality of its results.
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Annex 4. Texture and gravimetric moisture analysis of the soil at the Biotech experimental
station. PPhy-107-21

C

Gentro de Investigaciones Agronsmicas.

CENTER FOR AGRONOMIC RESEARCH NATURAL B veiand ae o
RESOURCES LABORATORY
TEST REPORT

77947

REPORT N°:
USER: SUBCLIENT RESPONSIBLE: EMAIL TELEPHONE:

ANALYSIS: TEXT, HG,

ZXOIVOIOMHO ~ @

Hom-mroToU>mMZ"T0" > O

STEFANY REDONDO ROMERO
facturacion@laboratoriobiotech.com; Phytolab@laboratoriobiotech.com;
sredondo@laboratoriobiotech.com 2552-8645, 2552-8645, 2573-8170

. . LIMON
PROVINCIE CANTON: AREA CROP: RECEPTION DATE:
BRI
REPORT ISSUANCE: 05/07/2021
RIO JIMENEZ
N"d)éﬁeEAL SAMPLES: 1
PAGE:
n
TEXTURE AND GRAVIMETRIC MOISTURE ANALYSIS IN SOILS
T o
USER ID ID LAB SAND I LIMO I CLAY lextural GRAVIME I RIC MOIS | URE
[BIOTECH PINEAPPLE TEST | RN-21-0079. 50 | 25 | 25 SANDY COAM 37

Ing. Agr. Rafael Mata Chinchilla M.Sc.
NATURAL RESOURCES LABORATORY COORDINATOR

1. Results expressed as percentages. 2. Texture procedure according to CIA-SC09-03-P02 Determination of Soil Texture by the Bouyoucos Hydrometer Method. 3. Sampling is the user's responsibility. 4. The results refer only to the tested samples.
5. The custody time is 45 days from the entry of the sample. 6. The valid Test Report is the original, signed and sealed; when the user requests the report to be sent by email or fax, it releases the Laboratory from safeguarding the integrity and
confidentiality of its results.
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Annex 5. First foliar chemical analysis of abaca cultivation. PPhy-107-21
UNIVERSIDAD DE CIA i e
COSTARICA Agrondmicas
CIUDAD DE LA INVESTIGACION p—
SOIL AND FOLIAR LABORATORY f "i
TEST REPORT s ECA. i
RE-R01 (V3) ’ |
REPORT N°: 79910 _— a 5 |
USER: BIOTECH CR GRM S.A. Ao = |
RESPONSIBLE: STEFANY REDONDO ROMERO |
EMAIL Fnytolab@laporatoriobiotech.com, sredondo(@laporatoriopiotech.com e - S
TELEPHONE: 2552-8645, 2573-8170 .
ANALYSIS: QC,B,S, PF,PS
PROVINCE: LIMON RECEF I IUN DAIE: UY/1212021
CAN I UN: GUACIMU REPUKI ISSUANUE: 1511212021
AREA KIU JIMENEZ N UF |UIAL SAMPLES: Y
CRUP: ABACA FAGE! 1
ANALISIS QuiMICO
FOLIAR
% mass ma/kg q %
USERID IDLAB [N P L% L ' [¢] K S Fe- Cu ZNn M B | P.Fresn P.OTY Fum
BIOTECH TEST - A - CORM P-21-0413| 1,80 0,20 0,57 0,52 2,32 0,13|7031 26 425 303 20 471,6 53,3 89
LOTE 0
BIOTECHTEST - A-PSEUDOSTEM P-21-0413] 2,01 0,25 0,64 0,20 4,90 0,13| 521 9 112 370 13 553,9 43,6 92
LOTE 1
BIOTECHTEST - A-LEAVES P-21-0413| 3,26 0,21 0,72 0,26 2,84 021|144 7 31 649 8 354,0 62,6 82
LOTE 2
BIOTECHTEST - B-CORM P-21-0413| 2,01 0,21 0,50 0,31 2,75 0,14|4104 14 403 193 16 439,6 51,4 88
LOTE 3
BIOTECHTEST - B-PSEUDOSTEM P-21-0413| 2,36 0,29 048 0,18 5,71 0,13| 307 8 182 296 M 626,5 43,0 93
LOTE 4
BIOTECHTEST - B-LEAVES P-21-0413| 3,50 0,24 0,80 0,29 295 0,27| 133 9 42 732 8 309,1 55,5 82
LOTE 5
BIOTECHTEST - C-CORM P-21-0413| 2,08 0,26 0,57 045 267 0,16]5392 21 699 268 19 434,2 49,2 89
LOTE 6
BIOTECHTEST - C-PSEUDOSTEM P-21-0413| 2,29 0,29 0,71 0,20 4,80 0,12| 394 12 183 284 12 548,2 41,4 92
LOTE 7
BIOTEGHHTEST - C-LEAVES P-21-041g 329 023 081 026 284 023|126 9 39 668 8 352,1 63.2 82
LAST LINE

OBSERVATION: *ACCREDITED TEST, see scope at www.eca.or.cr *NON-ACCREDITED TEST
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Annex 6. Second foliar chemical analysis of abaca cultivation. PPhy-107-21

UNIVERSIDAD DE

COSTARICA

80051

REPORT N°: BIOTECH CR GRM S.A.

USER:

<ATOHEHP>PITOWPrAIP>P-"IrOMUOZPr -0V ZO~TOPO~"-0oM<Z~"PrrMoOUO>»OC™0

~ex ' mMI A4 MOIMA M-
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RESPONSIBLE: EMAIL TELEPHONE: Phyt
olab
@lab
orato
riobio
tech.
com,
sredo
ndo
@lab
orato
riobio
tech.
com
2552
-864
5,
2573
-817
0
. ANALYSIS: QC,B,S, PF,PS
PROVINCIA: LIMON RECEPTION DATE: 13/01/2022
CANTON: GUACIMO REPORT ISSUANCE 19/01/2022
AREA CROP RIO JIMENEZ N° OF TOTAL
SAMPLES: 9
ABACA PAGE:
17
CHEMICAL FOLIAR
ANALYSIS
% mass ma/kg s %
USERID IDLAB N Lid CTa_ vq K S Fe— Cu Zn N B | P.Fresn P.DTY Ham
BIOTECH TEST  -A-CORM P-22-00102| 1,52 0,14 0,52 0,27 2,22 0,08] 3252 15 226 236 14 493,0 70,8 86
BIOTECH TEST - A- PSEUDOSTEM P-22-00103] 1,90 0,17 0,66 0,17 6,35 0,08| 173 5 74 321 13 495,3 30,6 94
BIOTECH TEST - A-LEAVES P-22-00104| 3,04 0,19 1,16 0,29 4,09 0,18| 129 7 26 882 9 462,5 87,7 81
BIOTECH TEST  -B-CORM P-22-00105| 1,91 0,14 0,63 0,22 254 0,11]| 1896 13 213 279 12 492,2 67,4 86
BIOTECH TEST - B - PESUDOSTEM P-22-00106] 2,00 0,13 0,64 0,70 5,78 0,07| 116 4 64 303 12 493,9 31,3 94
BIOTECH TEST - B - LEAVES P-22-00107| 3,44 0,20 1,06 0,25 4,03 0,20| 214 8 25 132 9 396,3 711 82
BIOTECH TEST - C-CORM P-22-00108] 1,59 0,16 0,59 0,31 3,34 0,10| 4218 18 230 371 16 494,0 69,1 86
BIOTECH TEST - C - PSEUDOSTEM P-22-00109| 2,07 0,18 068 0,14 7,85 0,10| 327 7 52 369 14 494,0 30,8 94
BIOTECH TEST - C-LEAVES P-22-00110| 3,19 0,19 0,97 024 4,17 0,18| 318 9 22 970 10 487.9 85,5 82
-------------------------------- LAST.  LINE-semmemeememmemmememmemmeneen

OBSERVATION: OT#007 *ACCREDITED TEST, see scope at www.eca.or.cr “**“NON-ACCREDITED TEST
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Annex 7. Second dry matter analysis of abaca cultivation. PPhy-107-21

REPORT N°:
USER:

RESPONSIBLE:
EMAIL

UNIVERSIDAD DE
COSTARICA

CIUDAD DE LA INVESTIGACION
SOIL AND FOLIAR LABORATORY

TEST REPORT
RE-R01 (V3)
80052
BIOTECH CR GRM S.A.

STEFANY REDONDO ROMERO
Phytolab@laboratoriobiotech.com, sredondo@]laboratoriobiotech.com

TELEPHONE: 2552-8645, 2573-8170
ANALYSIS:
PROVINCE: LIMON RECEP ION DAIE:
CANION: GUACIMO REPORI ISSUANCE:
AREA RIO JIMENEZ N OF |OIAL SAMPLES:
CROFP: ABACA PAGE:
FOLIAR CHEMICAL ANALYSIS
q %

USERID IDLAB [P.Fresn P.Dry~ |[Hum" "

BIOTECH TEST- A- CORM P-22-00111| 494,4 70,8 86

BIOTECH TEST - A- PSEUDOSTEM |P-22-00112| 494,7 31,4 94

BIOTECH TEST - A - LEAVES P-22-00113| 469,1 88,1 81

BIOTECH TEST B - CORM P-22-00114| 491,3 61,6 87

BIOTECH TEST - B- PSEUDOSTEM |P-22-00115| 4943 31,9 94

BIOTECH TEST - B - LEAVES P-22-00116| 405,5 78.4 81

LAST LINE

OBSERVATION: OC#008

C | A Icnexzzigz(iones

Agrondémicas

PF.PS
13/01/2022
19/01/2022
b

11
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UNIVERSIDAD DE

Cl

Centro de
Investigaciones

Acreditado a partir de: 2006.06.12

COST'A R]C A Agronémicas
CIUDAD DE LA INVESTIGACION r e o
H 3 z ]
SOIL AND FOLIAR LABORATORY ! ila/es;%&g i
7N !
TEST REPORT PR ;
! Laboratorio de Ensayo i
RE-RO01 (V3) ! Alcance de Acreditacion N° LE-033 :
|

REPORT N°: 80427 .1 D e 52
USER: BIOTECH CR GRM S.A. \ Alcance disponible en www.eca.or.cr p
SUBCLIENT ABACATEST ‘ g
RESPONSABLE:  SI1EFANY REDONDO ROMERO
EMAIL SR aboratorobiotch con
TELEPHONE: 2552-8645, 8701-2286
ANALYSIS: QC,B,S, PF,PS
PROVINCE: LIMON RECEPTION DATE: 11/02/2022
CANION: GUACIMO REPORI ISSUANCE: 16/02/2022
AREA RIO JIMENEZ NY OF 101AL SAMPLES: 9
CROP: ABACA PAGE: 17
FOLIAR CHEMICAL
ANALYSIS

% mass ma/kg o] %
USER ID IDLAB N” P~ Ca Mg K S Fe~ Cu~ Zn- NMn- B | P.Fresn  P.Dry | Hum |
G1- A-CORM P-22-00611| 1,78 0,15 0,54 0,38 3,14 0,11] 2512 20 291 318 15 509,2 55,8 89
G1- A-PSEUDOSTEM | P-22-00612| 1,70 0,15 0,62 0,20 4,77 0,09| 453 6 61 260 12 490,1 32,3 93
G1- A-LEAVES P-22-00613| 3,46 0,19 1,04 0,38 2,80 0,22 242 10 22 1424 8 489,4 88,1 82
G1- B-CORM P-22-00614| 1,66 0,15 0,51 0,30 3,61 0,10| 3419 19 180 243 15 524,1 50,4 90
G1- B-PSEUDOSTEM | P-22-00615| 1,74 0,16 0,70 0,14 6,62 0,09 299 6 43 151 12 492,9 29,0 94
G1- B-LEAVES P-22-00616| 3,62 0,22 0,99 0,27 3,64 023| 186 12 22 887 8 489,0 74,2 85
G1- C-CORM P-22-00617| 1,39 0,18 0,57 0,38 2,94 0,10 10398 34 200 490 27 495,8 57,7 88
G1- C-PSEUDOSTEM | P-22-00618| 1,96 0,17 0,83 0,15 6,80 0,12| 421 8 44 192 14 489,8 28,8 94
G1- C-LEAVES P-22-00619] 3,50 0,19 1,17 0,28 3,76 0,23| 229 12 21 974 8 489,0 77,6 84

LAST LINE

OBSERVATION: *ACCREDITED TEST, see scope at www.eca.or.cr **NON-ACCREDITED TEST
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Annex 9. Third dry matter analysis of abaca cultivation. PPhy-107-21

UNIVERSIDAD DE

COSTARICA

80428

REPORT Ne: BIOTECH CR GRM S.A. TEST ABACA

USER: SUBCLIENT

<XVOHEHP>»IOWP>PrIP>P-IrOMOUOZPr—0nMW ZO0O~-OPO~—-Hu0mM<Z—"—>»rmMmoo»oc—0

ma<42x$OoUma-uvm-
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ox:

emciol _. @
cosTA | 4gPROCOMER | LY
RICA RICA" |INVERSION mmv
RESPONSIBLE: EMAIL TELEPHONE:
PROVINCE: LIMON
CANTON: GUACIMO
AREA CROP:
FOLIAR CHEMICAL ANALYSIS
g %
USERID IDLAB P.Frresh™  P.Dry™™ [Hum™
G2 - A-CORM P-22-00620| 518,6 64,5 88
G2 - A-PSEUDOSTEM |P-22-00621 489,1 31,3 94
G2 - A-LEAVES P-22-00622| 492,6 85,2 83
G2 - B-CORM P-22-00623| 502,3 49,3 90
G2 - B-PSEUDOSTEM |P-22-00624| 492,5 28,1 94
G2 - B-LEAVES P-22-00625| 505,6 76,5 85
LAST LINE

STEFANY REDONDO ROMERO
Phytolab@labo

ratoriobiotech.c

om,

sredondo@lab

oratoriobiotech

.com

2552-8645,

8701-2286
ANALYSIS:

REPORT ISSUANCE

RIO JIMENEZ
TOTAL SAMPLES: 6
ABACA

OBSERVATION: *ACCREDITED TEST, see scope at www.eca.or.cr **NON-ACCREDITED TEST

WWW.PROCOMER.COM

® ®© o 0 0 0 00
® © 0 0 0 0 0 0
® 0 0 0 0 0 00
e o 00 0 0 0 0
PF,PS
RECEPTION DATE: 11/02/2022
16/02/2022
N° OF
PAGE:

n
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Annex 10. Fourth foliar chemical analysis of abaca cultivation. PPhy-107-21.

UNIVERSIDAD DE

COSTARICA

80748

BIOTECH CR GRM S.A. N°028-22

o.
REPORT N°: STEFANY REDONDO ROMERO

USER: SUBCLIENT RESPONSIBLE:

DT O<rp»Z>»A>-"romMozZz>»r "o0nw Zo~"O0Oreo—~-HomMm<Z~">»rrmMoOOoOP»O0OC—0

“—xmooUvmun-—Huvm-d

m=

~ox:

WWW.PROCOMER.COM | WWW.DESCUBRE.CR




M%”g;&"éPROCOMER v B R
COSTA [EXPORTACIONES eJeecececocccoce
EMAIL TELEFHGEME: RICA IINVERSION oescusRe @000 eo0c0ceccccccocooe
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ANALYSIS: QC,B,S, PF,PS
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PrOVINGEfcwciel | B ool oo ROV . RECERTIONDATE: | | ] fobdatez
COSTA %cosm ExpopTAcmNEsJ ©000000060 0000
CANTON: RICA RICA ™ INVERSIONPO COCereveee REPORT ISSUANCE: ¢ o o o o 46/03/2022 ¢ o o o o o ®
AREA CROP: JIMENEZ N° OF TOTAL
SAMPLES: 9
ABACA PAGE:
17
FOLIAR CHEMICAL
ANALYSIS

% mass ma/kg s %
USERID IDLAB N~ P Ca wNa K S [ Fe© Cu_ Zn- _wmn- B | P.Fresn  P.Dry. [Hum
BIOTECH TEST - A-CORM P-22-01000 1,53 0,14 0,62 0,33 295 0,10|3414 21 150 239 30 486,1 57,4 88
BIOTECH TEST - A-PSEUDOSTEM P-22-01001f 1,49 0,18 0,61 020 5,73 0,0| 310 7 51 192 14 493,1 29,1 94
BIOTECH TEST - A-LEAVES P-22-01002| 3,28 0,19 0,97 035 3,01 021|209 1M 22 760 8 488,1 79,6 84
BIOTECH TEST - B-CORM P-22-01003| 1,54 0,13 0,51 0,23 4,26 0,10|1953 23 113 147 20 489,8 52,0 89
BIOTECH TEST - B-PSEUDOSTEM P-22-01004f 1,58 0,15 068 0,13 6,83 011|211 8 37 101 13 484,9 29,0 94
BIOTECH TEST - B-LEAVES P-22-01005| 3,03 0,17 1,17 023 3,85 0,22| 203 9 19 628 8 478,9 76,7 84
BIOTECH TEST - C-CORM P-22-01006| 1,51 0,15 0,60 0,30 4,45 0,10|4892 26 113 208 33 489,9 53,4 89
BIOTECH TEST - C-PSEUDOSTEM P-22-01007) 1,57 0,16 0,59 0,11 7,16 0,10| 160 7 39 80 12 485,9 27,4 94
BIOTECH TEST - C-LEAVES P-22-01008| 3,20 0,20 1,13 0,23 4,32 025|200 1M 19 454 9 477,6 78,9 83

LAST LINE

OBSERVATION: *ACCREDITED TEST, see scope at www.eca.or.cr **NON-ACCREDITED TEST
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Annex 11. Fourth dry matter analysis of abaca cultivation. PPhy-107-21

\ UNIVERSIDAD DE
COSTARICA

CIUDAD DE LA INVESTIGACION
SOIL AND FOLIAR LABORATORY

TEST REPORT

RE-R01 (V3)
REPORT N°: 80750
USER: BIOTECH CR GRM
SUBCLIENT S.A. N°029-22
KESPUNSIBLE:  BIOTECH CR GRM S.A.
EMAIL Phytolab@laboratoriobiotech.com
TELEPHONE: 2552-8645
PROVINCE: LIMON
CANITON: POCOCI
AREA JIMENEZ
CROP: ABACA
CHEMICAL FOLIAR ANALYSIS

[¢] %
USERID IDLAB P.Fresn P.Ory Hum
BIOTECH TEST - A-CORMO P-22-01012 491,9 62,9 87
BIOTECH TEST - A-PSEUDOTALLO P-22-01013| 489,3 31,3 94
BIOTECH TEST - A-HOJAS P-22-01014| 482,6 83,9 83
BIOTECH TEST - B-CORMO P-22-01015 490,7 57,3 88
BIOTECH TEST - B-PSEUDOTALLO P-22-01016 485,7 28,3 94
BIOTECH TEST - B-HOJAS P-22-01017| 479,7 85,5 82

LAST LINE

WWW.PROCOMER.COM

ANALYSIS:
RECEPIION DAIE:

REPORI ISSUANCE:

N OF 1OIAL SAMPLES:
PAGE:

C I A Icrfye‘;riigi(iones

Agrondémicas

PFPS
10/03/2022
16/03/2022
b

11
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Annex 12. Fifth foliar chemical analysis of abaca cultivation. PPhy-107-21.

UNIVERSIDAD DE

COSTARICA

81334

BIOTECH CR GRM S.A. ENSAYO ABACA

0. .
REPORT N°: USER: SUBCLIENT STEFANY REDONDO ROMERO

RESPONSIBLE:

<ATOHEHP>PAXTOWPHrAP>P - CrOTMUOZPr "0 ZO0- 0P~ "A0mM<Z—-—>rmMoOO0O>»O0C—0

cxa'ma4xouUumau-Hwvm-
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) ANALYSIS: QC,B,S, PF,PS
PROVINCE: LIMON RECEPTION DATE: 21/04/2022
CANTON: GUACIMO REPORT ISSUANCE: 28/04/2022
AREA RIO JIMENEZ N° OF TOTAL
CROP: SAMPLES: 12
ABACA PAGE:
mnm
CHEMICAL FOLIAR
ANALYSIS
% mass mg/kg g %
USERID IDLAB N* P Ca* mQg° K" S° Fe® Cu” n® mMn® B" | P.Fresn"" P.Ury*" | Hum""
GROUP 1 - A-CORM pP-22-01621| 1,27 0,14 0,63 0,34 3,06 0,10|4203 22 142 251 17 487,5 54,8 89
GROUP 1 - A-PSEUDOSTEM P-22-01622] 0,86 0,12 053 0,13 533 0,07 114 4 26 142 10 484,7 36,3 93
GROUP 1 - A-LEAVES P-22-01623| 2,55 0,17 0,84 0,27 325 0,19| 92 8 17 440 9 4857 93,2 81
GROUP 1 - B-CORM P-22-01624| 1,24 0,12 0,64 0,22 437 0101954 15 75 158 15 489,0 45,7 91
GROUP 1 - B-PSEUDOSTEM P-22-01625]| 1,06 0,13 0,63 0,10 6,15 0,09| 143 6 21 15 13 488,1 30,1 94
GROUP 1 - B-LEAVES P-22-01626| 2,72 0,16 0,87 023 391 021|129 9 17 298 9 483,3 76,2 84
GROUP 1 - C-CORM pP-22-01627| 1,15 0,10 0,65 0,21 4,53 0,08 1022 12 47 106 12 486,7 50,8 90
GROUP 1 - C-PSEUDOSTEM P-22-01628] 0,88 0,13 0,75 0,11 6,48 0,08| 149 5 22 100 14 4845 32,1 93
GROUP 1 - C-LEAVES P-22-01629] 2,82 0,18 0,92 0,24 3,83 0,26 176 10 19 252 10 483,9 89,0 82
GROUP 3 - A-SUCKER CORM P-22-01630| 1,16 0,15 0,49 0,27 4,12 0,09|3032 18 75 188 14 485,6 55,7 89
GROUP 3 - A-SUCKER pP-22-01631| 1,16 0,18 0,57 0,16 6,12 0,08 218 5 27 164 11 491,1 32,6 93
PSEUDOSTEM
GROUP 3 - A-SUCKER LEAVES | P-22-01632| 2,89 020 096 031 382 025| 118 9 18 448 8 4911 32,6 93
——————————— LAST LINE ===—=—====—-

OBSERVATION: *ACCREDITED TEST, see scope at www.eca.or.cr **NON-ACCREDITED TEST
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Annex 13. Fifth dry matter analysis of abaca cultivation. PPhy-107-21
\ UNIVERSIDAD DE
COSTARICA

!

CIUDAD DE LA INVESTIGACION o ™
FE

CI Centro de :

Investigaciones !

— Agrondmicas H

SOIL AND FOLIAR LABORAT(:

' Laboratorio de Ensayo
i Alcance de Acreditacion N° LE-033

TEST REPORT i Acreditado a partir de: 2006.06.12 i
¥ Demanera indefinida Art. 11, Decreto efecutivo 35522 y sus modificaciones §
RE-R01 (V3) %, Alcance disponible en www.ecaorcr
REPORT N°: 81333
USER: BIOIECH CR GRM S.A.
SUBCLIENI ABACA 1ESI
RESFPOUNSIBLE: SIEFANY REDUONDU ROMERO
EMAIL Phytolab@laboratoriobiotech.com, sredondo(@laboratoriobiotech.com
IELEFPHONE!: 2092-8b49, 8/U1-2286
ANALYSIS: PEFPS
FPROVINCE: LIMON RECEF I1ION DAIE: 2170412022
CANIUN: GUACIMO REFURI ISSUANCE: 28/04/2022
AREA RIO JIMENEZ NY OF TOIAL SAMPLES: 12
CURUP: ABAUA FAGE! il
CHEMICAL FOLIAR ANALYSIS
q %
USERID IDLAB [PFresn P.OTY Hum
GROUP 2 - A-CORM P-22-01609| 476,9 66,1 86
GROUP 2 - A-PSEUDSTEM P-22-01610] 4825 36,7 92
GROUP 2 - A-LEAVES P-22-01611 488,3 91,0 81
GROUP 2 - B-CORM P-22-01612| 491,7 57,4 88
GROUP 2 - B-PSEUDOSTEM P-22-01613| 486,8 30,1 94
GROUP 2 - B-LEAVES P-22-01614| 4717 82,0 83
GROUP 4 - B-SUCKER CORM P-22-01615| 488,7 54,2 89
GROUP 4 - B-SUCKER P-22-01616| 485,1 27,3 94
PSEUDOSTEM
GROUP 4 - B-SUCKER LEAVES P-22-01617| 476,2 76,9 84
GROUP 4 - C-SUCKER CORM P-22-01618| 4834 55,0 89
GROUP 4 - C-SUCKER P-22-01619| 481,5 29,6 94
PSEUDOSTEM
GROUP 4 - C-SUCKER LEAVES P-22-01620] 483,8 76,8 84
---------- LAST LNE ==========

OBSERVATION: *ACCREDITED TEST, see scope at www.eca.or.cr **NON-ACCREDITED TEST
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Annex 14. Sixth foliar chemical analysis of abaca cultivation. PPhy-107-21

UNIVERSIDAD DE

COSTARICA

81949

REPORT N°: USER: SUBCLIENT BIOTECH CR GRM S.A. ENSAYO BIOTECH #61-22

0O UYTMITAIP>P-"rrOMUZPr—0wmwW ZO~0O0rea~——CuomM<Z~—>»rrmMoo»o0OcCc~—0

—ex'ma4ypowvmau-Hwvm-
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N° OF TOTAL SAMPLES:

08/06/2022

%a‘a&/ é 3 ® ®© 0 0 0 0 0 o
° ® ®© 0 0 0 0 0 0 ® © 0 0 0 0 00
COSTA gggggMOENB % L] ® © 0 0 0 0 00
RESPONS'@E@MA”_ TE pﬁqu\ﬁ?S'ON DEscusre STEFANY REDONDO ROMERQ « o e e 000000
Phytolab
@laborat
oriobiotec
h.com,
sredondo
@laborat
oriobiotec
h.com
2552-864
5,
8701-228
6
i ANALYSIS: QC,B,S, PF,PS
PROVINCE: LIMON RECEPTION DATE
CANTON: GUACIMO REPORT ISSUANCE: 17/06/2022
AREA CROP: RIiO JIMENEZ
9
ABACA PAGE
11
FOLIAR CHEMICAL
ANALYSIS
% mass mag/kg g %
USER ID IDLAB N P Ca— Vg K S Fe— Cu Zn M B~ | P.Fresn P.OTY Fum
A - CORM P-22-02546] 1,12 0,12 0,50 0,20 3,44 0,09 |2433 18 67 186 17 486,3 60,3 90
A - PSEUDOSTEM P-22-02547] 0,74 0,11 0,60 0,08 4,61 0,06 200 4 27 130 12 491,0 37,7 93
A- LEAVES P-22-02548| 2,64 0,17 0,75 020 3,36 0,21]233 8 18 335 11 493,3 97,7 80
B- CORM P-22-02549| 1,14 0,10 0,57 0,18 4,52 0,09 |1299 14 50 135 16 488,4 51,2 90
B - PSEUDOSTEM P-22-02550| 1,06 0,12 0,61 0,09 554 0,08]230 5 21 133 15 4871 354 93
B - LEAVES P-22-02551| 2,63 0,15 0,83 0,19 3,40 0,21] 95 7 16 261 12 497,8 95,6 81
C - CORM P-22-02552]| 0,94 0,10 0,78 0,20 3,62 0,09 |1761 14 39 144 16 4841 54,4 89
C - PSEUDOSTEM P-22-02553]| 0,64 0,09 0,68 0,07 4,07 007]129 3 15 109 14 494,9 40,5 92
C - LEAVES P-22-02554]1 2,35 0,15 0,77 021 3,32 018|138 7 17 235 11 491.,4 91,8 81
LAST.  LINE
OBSERVATION:

*ACCREDITED TEST, see scope at www.eca.or.cr **“NON-ACCREDITED TEST
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Annex 125. Sixth analisis materia seca cultivo de abaca. PPhy-107-21
C I Centro de
Investigaciones
—— Agrondmicas
CIUDA
D DE
LA
INVEST
IGACIO
N
REPORT N° 81951 SOIL
AND
FOLIAR
LABOR
ATORY
T
E
S
T
R
E
P
0]
R
T
RE
-R
01
(V3
)
USER: BIOIECH CR GRM S.A.
SUBCLIENT BIOTECH TEST #62-22
RESPONSIBLE: STEFANY REDONDO ROMERO
EMAIL sredondo(@laboratoriobiotech.com
| ELEPHONE: 8/01-2286
ANALYSIS: PFPS
PROVINCE: LIMON RECEPIION DAl E: 08/06/2022
CANI0O: GUACIMO REFPORI ISSUANCE: 1/106/2022
N° OF TOTAL SAMPLES: 6
CROV: ABACA FPAGE: 11
CHEMICAL FOLIAR ANALYSIS
g %
ID USER IDLAB P.Fresh P.Dry Hum
A - CORM P-22-02558 493,5 63,5 87
A - PSEUDOSTEM P-22-02559 492,8 37,4 92
A - LEAVES P-22-02560 489,3 88,5 82
B - CORM P-22-02561 4946 55,4 89
B - PSEUDOSTEM P-22-02562 483,9 35,9 93
B - LEAVES P-22-02563 4954 100,0 80

——————————— LAST LINE-========--~
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Annex 136. Sixth foliar chemical analysis of abaca cultivation (Offspring). PPhy-107-21

C I A Icne\::let;?iggciones

Agronomicas

81950

REPORT N°: USER: SUBCLIENT BIOTECH CR GRM S.A. BIOTECH TEST - N°63-22

<XO-H»2TOW>»rrAIP-"IrPrOMUZ>PIr~-~00NW ZO~TO>»O0~"—"Hu0M<K<Z~—>»rrmMoOO>»O0C—0

~oxm'mx—AmOoUMmMIU—-Hmnm-

WWW.PROCOMER.COM | WWW.DESCUBRE.CR




Wa’aL/ é 3 ® ®© 0 0 0 0 0 0 o
° ® © 0 0 0000 0 0 00 0 0 0 00
COSTA gggggMOENE ® © 0 00 0 0 0 0 0 0 00
RESPONSIBREGAVAIL TEL H’GN&‘?‘VERS'ON SescusRe STEFANY REDONDOROMERQ ¢ 0o 06 06 ¢ ¢ o 0 0006060000
Phytolab
@laborat
oriobiote
ch.com,
sredondo
@laborat
oriobiote
ch.com
2552-864
5,
8701-228
6
) ANALYSIS: QC,B,S, PF,PS
PROVINCE: LIMON RECEPTION DATE: 08/06/2022
CANTON: GUACIMO REPORT ISSUANCE: 17/06/2022
N
CROP: o
o
F
T
o
T
A
L
S
A
M
P
L
E
S
3
ABACA
PAGE:
17
CHEMICAL FOLIAR
% mass mg/k e} %
¢]
ID USUARIO IDLAB  —p—Cr——Wr— kS~ Fe— Cr—Z—— W B PFreshi— PO~ Fum™]
A — SUCKER CORM P-22-02555| 1,13 0,15 043 0,18 4,11 0,10 |1416 13 47 137 16 487,7 49,3 90
A — SUCKER P-22-02556| 1,08 0,19 058 0,11 6,40 0,09| 132 6 20 170 12 489,5 29,3 94
PSEUDOSTEM
A — SUCKER LEAVES P-22-02557| 2,69 0,23 0,71 023 4,47 024|340 M 21 263 M 490,5 69,4 86

LAST LINE

OBSERVATION: *ACCREDITED TEST, see scope at www.eca.or.cr *“NON-ACCREDITED TEST
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Annex 147. Sixth dry matter analysis of abaca cultivation (Offspring). PPhy-107-21
UNIVERSIDAD DE CIA jeniode

Investigaciones
Agronomicas

' COSTARICA

CIUDAD DE LA INVESTIGACION

SOIL AND FOLIAR LABORATORY

TEST REPORT

RE-R01 (V3)
REPORT N°: 81948
USER: BIOTECH CR GRM S.A.
SUBCLIENT BIOTECH TEST - N°64-22
RESPONSIBLE: STEFANY REDONDO ROMERO
EMAIL Phytolab@]laboratoriobiotech.com, sredondo@laboratoriobiotech.com
TELEPHONE: 2552-8645, 8701-2286
ANALYSIS: PF,PS
PROVINCE: LIMON RECEPTION DATE: 08/06/2022
CANTON: GUACIMO REPORT ISSUANCE: 17/06/2022
N° OF TOTAL SAMPLES: 6
CROP: ABACA PAGE: 1M
CHEMICAL FOLIAR ANALYSIS

g %
USERID IDLAB P.Fresh P.Dry Hum
B — SUCKER CORM P-22-02540 4924 41,1 92
B — SUCKER PSEUDOSTEM P-22-02541 541,3 27,3 95
B — SUCKER LEAVES P-22-02542 4874 80,0 84
C — SUCKER CORM P-22-02543 4952 50,2 90
C — SUCKER PSEUDOSTEM | P-22-02544 4925 28,7 94
C — SUCKER LEAVES P-22-02545 495,5 88,1 82

----------- LAST  LINE======= ===~
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Annex 18. Seventh foliar chemical analysis of abaca cultivation. PPhy-107-21

UNIVERSIDAD DE CIA feeeds
COSTA R]CA Agrantmical

CIUDAD DE LA INVESTIGACION

SOIL AND FOLIAR LABORATORY

TEST REPORT |l ECA. !
RE-R01 (V3) - .

REPORT N°: 82374 s w

USER: SUBCLIENT RESPONSIBLE: EMAIL TELEPHONE:

> OZIXOQIOITIOMAO0O -

NN ONFHFEAMXO— A

STEFANY REDONDO ROMERO

Phyto

lab@!

abora

toriob

iotec

h.co

m,

sredo

ndo

@lab

orator

iobiot

ech.c

om

2552-

8645,

8701-

2286

ANALYSIS: QC,B,S, PF,PS

PROVINCE: LIMON RECEPTION DATE: 15/07/2022

CANTON: GUACIMO REPORT ISSUANCE: 22/07/2022

AREA CROP: RIO JIMENEZ N° OF TEST
SAMPLES: 9
ABACA PAGE:
11

CHEMICAL FOLIAR
ANALYSIS

% mass ma/kg o] %

USERID IDLAB N P Ca Vg K S Fe- Cu Zn VN~ B | P.rresn _ P.Dry | HUm |

BIOTECH TEST - A CORM P-22-03107| 0,83 0,12 0,58 0,14 3,32 0,11 |1165 15 48 148 14 488,5 67,8 86

WWW.PROCOMER.COM | WWW.DESCUBRE.CR




BIOTECH TESTZAPSEIDOTALLO ép é 2031 ,413 046 005 433 006|153 3 14 124 .9 | 4883, o - 309. ] c92¢
sioteck TesT SEASHE © | R0d 2,05,19 049 016 361 018|164 7 19 262 11 [ c4o30e o cd98 e | wa2e
BIOTECH TEST - 8 CORMO P-22-03110[ 073 0,10 053 0,16 3,18 0111132 13 34 127 13| 487.8 659 86
BIOTECH TEST - B PSEUDOTALLO P-22-03111] 0,54 0,11 051 006 429 007|224 4 14 110 11| 4893 405 92
BIOTECH TEST - B HOJAS P-22-03112] 1,80 0,19 0,45 0,16 3,17 0,17| 97 7 19 169 11 487,6 97,1 80
BIOTECH TEST - C CORMO P-22:03113[ 0,90 0,13 054 017 463 010]|1514 13 33 147 14| 4887 496 El)
BIOTECH TEST - C PSEUDOTALLO P-22-03114| 068 009 049 006 457 006|176 4 13 98 10| 4829 412 91
BIOTECH TEST - C HOJAS P-22-03115| 2,27 0,18 044 0,19 326 0,117| 73 7 18 185 12 491,5 102,3 79
—————————— LAST LINE =========~=

OBSERVATION: *ACCREDITED TEST, see scope at www.eca.or.cr **NON-ACCREDITED TEST
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Annex 159. Seventh dry matter analysis of abaca cultivation. PPhy-107-21

Y UNIVERSIDAD DE

REPORT N°: USER:

COSTARICA

82372

BIOTECH CR GRM
S.A. BOLETA #71-22

CIUDAD DE LA
INVESTIGACION

SOIL AND FOLIAR
LABORATORY

TEST REPORT
RE-R01 (V3)

gléggé'ﬁgfam STEFANY REDONDO ROMERO
EMAIL TELEPHbNE' sredondo@laboratoriobiotech.co
. m 8701-2286
PROVINCE: LIMON
CANTON: GUACIMO
CULTIVO:
FOLIAR CHEMICAL ANALYSIS

o] %
USERID IDLAB F.rresn-__ P.Dry . | Aum -
BIOTECH TEST- A - CORM P-22-03098 489,0 62,4 87
BIOTECH TEST- A - PSEUDOSTEM |P-22-03099| 486,5 38,7 92
BIOTECH TEST- A - LEAVES P-22-03100 488,3 87,5 82
BIOTECH TEST- B - SUCKER CORM |P-22-03101 489,7 69,9 86
BIOTECH TEST- B - PSEUDOSTEM |P-22-03102 488,4 38,8 92
BIOTECH TEST- B - LEAVES P-22-03103, 487,3 93,9 81

—————————— LAST

LINE=========~

WWW.PROCOMER.COM

ANALYSIS

REPORT ISSUANCE:

ABACA
PAGE:

n

CIA

RECEPTION DATE:

22/07/2022

WWW.DESCUBRE.CR
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Annex 20. Seventh foliar chemical analysis of abaca cultivation (Offspring). PPhy-107-21
UNIVERSI[?/{\D DE
COSTARICA cIUD
AD DE
LA
INVES
TIGAC
16N
REPORT N°: 82373 soIL
AND
FOLIA
R
LABO
RATO
RY
T
E
S
T
R
E
P
(o}
R
T
R
E
R
0
1
(
\"
3
)
USER:
tuewr  STEC oo o
RESPONSIBLE:  STEFANY REDONDO ROMERO
EMAIL o A e b o feeh o
I ELEFPHONE!: 25952-80649, 8/U1-228b
ANALYSIS: QC,B,S, PHPS
FPROVINCE: LIMON RECEF IIUON DAIE: T9/0 /112022
CANIOUN: GUACIMU REFPURI ISSUANCE! 2210112022
AREA RIO JIMENEZ N° OF TOTAL SAMPLES:
CROF: ABACA FPAGE: 11
CHEMICAL FOLIAR
ANALYSIS
% mass ma/kg o %
USERID IDLAB N P Ta Vg K S Fe— Ccu ZNn N B | P.Fresn P.OTY HUm
BIOTECH TEST - A SUCKER CORM P-22-03104| 1,04 0,16 066 0,18 525 0,13|1984 15 51 198 22| 4850 44,2 91
BIOTECH TEST - A SUCKER PSEUDOSTEM P-22-03105| 0,75 0,24 0,59 0,10 6,07 0,08| 669 6 26 139 15 486,8 34,0 93
BIOTECH TEST - A SUCKER LEAVES P-22-03106| 2,58 021 053 0,18 3,83 022|128 8 19 304 9 487,9 91,5 81

—————————— LAST LINE

OBSERVATION: *ACCREDITED TEST, see scope at www.eca.or.cr **NON-ACCREDITED TEST
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Annex 21. Seventh dry matter analysis of abaca cultivation (Offspring). PPhy-107-21
UNIVERSIDAD DE CIA Icrf\?et;l:ig:ciones

COSTARICA

CIUDAD DE LA INVESTIGACION
SOIL AND FOLIAR LABORATORY

TEST REPORT

RE-R01 (V3)
REPORT N°: 82371
USER: BIOTECH CR GRM
SUBCLIENT S.A. BOLETA #73-22
RESPONSIBLE: STEFANY REDONDO ROMERO
EMAIL Phytolab@]laboratoriobiotech.com,
TELEPHONE: sredondo@laboratoriobiotech.com 2552-8645, 8701-2286
’ ANALYSIS:
PRUVINCE: LIMUN RECEF I IUN DA E:
CAN I UN: GUACIMU REFPUKI ISSUANCE:
NY OF TOTAL SAMPLES:
CRUP: ABAUA FAGE
CHEMICAL FOLIAR ANALYSIS

aq %
USERID IDLAB P.rresn P.Ory HUmM
BIOTECH TEST- B - CORMO HIJO P-22-03092| 489,6 61,7 87
BIOTECH TEST - B - PSEUDOTALLO HIJO P-22-03093| 492,8 32,4 93
BIOTECH TEST - B — SUCKER LEAVES P-22-03094| 487,5 93,9 81
BIOTECH TEST - C -SUCKER CORM P-22-03095| 487,2 55,5 89
BIOTECH TEST - C — SUCKER PSEUDOTSTEM P-22-03096| 535,7 354 93
BIOTECH TEST - C — SUCKER LEAVES P-22-03097| 491,6 98,0 80

—————————— LAST  LINE====—=====

WWW.PROCOMER.COM | WWW.DESCUBRE.CR

Agronomicas

PF.PS

10/0 /112022
2210112022
b

1



./&j&v/l a’o\L«
COSTA PROCOMER

RICA RICA " INVERSION

o0 000000
oo o0
DEscusrE

Annex 22. Eight foliar chemical analysis of abaca cultivation. PPhy-107-21

UNIVERSIDAD DE

COSTARICA

82868

REPORT N°: USER: SUBCLIENT BIOTECH CR GRM S.A. TICKET #092-22

<AXVOHEHPATOWPrIP>"rrOTMUOZPr~0nw Z0T0P6O0"S0M<ZTP>PrrMO0COP>»PO0OC™O0O
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T
R
E
R
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® ®© 0 0 0 0 0 o
QIAO('O‘L éPRoCoMER V ......l. ® © 0 0 0 0 00
COSTA COSTA |EXPORTACIONES 3 L] ® © 0 0 0 0 00
RESPONSIBIEAMAIL TERBHONES SN STEFANY REDONDO ROMERQ « « o cecsccscs
Phytolab
@laborat
oriobiotec
h.com,
sredondo
@laborat
oriobiotec
h.com
2552-864
5,
8701-228
6
. ANALYSIS: QC,B,S, PF,PS
PROVINCE: LIMON RECEPTION DATE: 25/08/2022
CANTON: GUACIMO REPORT ISSUANCE: 01/09/2022
AREA CROP: RIO JIMENEZ N° OF TOTAL SAMPLES:
9
ABACA PAGES:
171
CHEMICAL FOLIAR
ANALYSIS
% mass mg/kg g %
USERID IDLAB [N P Ta:_ N K S Fe~ Cu Zn NMh~ B~ | P.Fresh P.OTY Hum
A-CORM P-22-03660| 0,74 0,10 048 0,14 3,19 0,09]|1205 15 31 118 15 513,3 70,6 86
A-PSEUDOSTEM P-22-03661| 0,49 0,10 0,53 0,07 4,29 0,06| 298 4 17 124 12 506,2 39,9 92
A-LEAVES P-22-03662| 2,01 0,17 0,78 0,16 3,28 0,19| 422 7 20 312 13 488,7 91,2 81
B-CORM P-22-03663| 0,74 0,10 0,58 0,16 3,39 0,09| 820 12 35 13 14 562,9 66,3 88
B-PSEUDOSTEM P-22-03664| 0,48 0,11 0,51 0,07 4,04 0,06| 305 6 17 90 12 486,8 43,0 91
B-LEAVES P-22-03665| 1,83 0,15 0,65 0,17 292 0,15| 385 6 21 176 12 523,4 106,3 80
C-CORM P-22-03666| 0,74 0,08 049 0,15 2,550 0,08| 890 13 34 105 13 502,2 75,0 85
C-PSEUDOSTEM P-22-03667| 0,73 0,12 0,71 0,09 459 007|812 6 21 141 16 543,7 38,5 93
C-LEAVES P-22-03668| 2,08 0,17 0,76 0,20 2,81 017|272 7 21 278 14 504,7 110,7 78
——————————— LAST LINE-==-=—=======

OBSERVATION: “ACCREDITED TEST, see scope at www.eca.or.cr **“NON-ACCREDITED TEST
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Annex 23. Eight dry matter analysis of abaca cultivation. PPhy-107-21
C I Centro de
Investigaciones
—— Agronomicas
CIUDAD DE LA INVESTIGACION
C I Centro de
Investigaciones
—— Agrondmicas
SOIL AND FOLIAR LABORATORY
TEST REPORT
RE-R01 (V3)
REPORT Ne: 82873
USER: BIOTECH CR GRM S.A.
SUBCLIENI IHCKE | #095-22
RESPONSIBLE: SIEFANY REDONDO ROMERO
EMAIL Phytolab@laboratoriobiotech.com, sredondo@laboratoriobiotech.com
IELEPHONE: 2552-8645, 8/01-2286
ANALYSIS: PFPS
PROVINCE: LIMON RECEPTION DATE: 25/08/2022
CANION: GUACIMO REPORI ISSUANCE: 01/09/2022
AREA RIO JIMENEZ N° OF TOTAL SAMPLES: 6
CRUP: ABACA PAGES: 11
CHEMICAL FOLIAR ANALYSIS
g %
USERID IDLAB [T PFresh P.Ory Hum
BIOTECH TEST - B-CORMO HIJO P-22-03670| 548,7 60,2 89
BIOTECH TEST - B-PSEUDOTALLO HIJO P-22-03671 537,1 38,8 93
BIOTECH TEST - B-HOJAS HIJO P-22-03672 501,3 102,6 80
BIOTECH TEST - C-CORMO HIJO P-22-03673| 505,4 56,5 89
BIOTECH TEST - C-PSEUDOTALLO HIJO P-22-03674| 302,9 36,0 88
BIOTECH TEST - C-HOJAS HIJO P-22-03675| 509,3 101,5 80
——————————— LAST LINE=—===-=-—=---
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Annex 24. Eight foliar chemical analysis of abaca cultivation (Offspring). PPhy-107-21
i UNIVERSIDAD DE CIA Icne\?et;‘l)iggciones
COSTA R‘ICA — Agrondmicas

CIUDAD DE LA INVESTIGACION

SOIL AND FOLIAR LABORATORY

TEST REPORT

Laboratorio de Ensayo

!
i
i
RE-R01 (V3) Alcance de Acreditacion N° LE-033
Acreditado a partir de: 2006.06.12 :
REPORT Ne: 82874 e, 1, e o 52y 01 i
USER: BIOIECH CR GRM S.A. s Alcance disponible en www.eca.or.cr !
SUBCLIENI ICKE | #0Y4-22 » e
RESFPONSIBLE: BIOTECH CR GRM S.A.
EMAIL Phytolab@laboratoriobiotech.com
IELEPHONE: 2552-8645
ANALYSIS: QC,B,S, PRPS
PROVINCE: LIMON RECEPTION DAI E: 25/08/2022
CAN I ON: GUACIMO REPORI ISSUANCE: 01/0972022
AREA RIO JIMENEZ NY DE MUESTRAS 1OI1AL: 3
CROF: ABACA PAGINA: 11
CHEMICAL FOLIAR
ANALYSIS
% mass ma/kg g %
USERID IDLAB [N P Ca NMg K S Fe— Cu Zn N~ B~ | P.FFresh P.OTY HUmM
A — SUCKER CORM P-22-03676| 1,00 0,12 0,53 0,17 4,29 0,10|1811 17 43 160 17 538,4 57,3 89
A - SUCKER PSEUDOSTEM | P-22-03677| 0,71 0,15 0,64 0,08 6,15 0,07| 592 6 22 163 16 516,5 35,2 93
A — SUCKER LEAVES P-22-03678| 2,44 0,23 0,68 022 3,58 022948 11 24 386 15 490,7 89,0 82
——————————— LAST LINE-=====-==-=-=-~

OBSERVATION: *ACCREDITED TEST, see scope at www.eca.or.cr **NON-ACCREDITED TEST
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Annex 25. Eight dry matter analysis of abaca cultivation (Offspring). PPhy-107-21

UNIVERSIDAD DE

COSTARICA

CIUDAD DE LA INVESTIGACION

C I Centro de
Investigaciones
—— Agrondmicas
SOIL AND FOLIAR ANALYSIS

RE-R01 (V3)
REPORT N°: 82873
USER: BIOTECH CR GRM S.A.
SUBCLIENI BOLE IA #095-22
RESPONSIBLE: SITEFANY REDONDO ROMERO
EMAIL Phytolab@laboratoriobiotech.com, sredondo@laboratoriobiotech.com
I ELEPHONE: 2552-8645, 8/01-2286
ANALYSIS:
PROVINCE: LIMON REPORT DATE:
CANION: GUACIMO REPORI ISSUANCE:
AREA RIO JIMENEZ N OF TOTAL SAMPLES:
CROP: ABACA FAGE:
CHEMICAL FOLIAR ANALYSIS

o] %
USER ID IDLAB [~ PFresh P.Dry Hum
BIOTECH TEST - B-SUCKER CORM P-22-03670| 5487 60,2 89
BIOTECH TEST - B-SUCKER PSEUDOSTEM P-22-03671 537,1 38,8 93
BIOTECH TEST - B-SUCKER LEAVES P-22-03672 501,3 102,6 80
BIOTECH TEST - C-SUCKER CORM P-22-03673| 5054 56,5 89
BIOTECH TEST - C-SUCKER PSEUDOSTEM P-22-03674 302,9 36,0 88
BIOTECH TEST - C-SUCKER LEAVES P-22-03675 509,3 101,5 80

——————————— LAST LINE==== === ==~
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Annex 26. Ninth foliar chemical analysis of abaca cultivation. PPhy-107-21
CIUDAD DE LA INVESTIGACION
UNIVERSIDAD DE —
COSTA RICA C I Ir\eﬁ;‘t)iggtiones
— Agrondémicas p .

SOIL AND FOLIAR LABORA{

TEST REPORT
RE-R01 (V3)

Laboratorio de Ensayo

REPORT N°:
USER:
SUBCLIENI
RESPONSIBLE:
EMAIL

83429

BIOITECH CR GRM S.A.
HCKE | #120-22
SIEFANY REDONDO ROMERO

oepgeEbeRgedycan,

Alcance de Acreditacion N° LE-033

Acreditado

De definida Art. 11

a partir de: 2006.06.12

4 Alcance disponible en www.eca.or.cr z
. i

38522y sus

o

| ELEPHONE: 2552-8645, 8/01-22
ANALYSIS: QC,B,S, PHPS
PROVINCE: LIMON RECEP ION DAI E: 06/10/2022
CANION: GUACIMO REPORI ISSUANCE: 14/10/2022
AREA RIO JIMENEZ NY OF 1OIAL SAMPLES: 9
CROUP: ABACA PAGE: 111
CHEMICAL FOLIAR
ANALYSIS

% mass ma/kg o] %
USER ID IDLAB N~ P~ Ca NMg K S° | Fec Cu®  Zn® _Mn° B® | P.rresh’t  P.Dry. |Hum
A-CORM P-22-04202| 0,67 0,11 0,57 0,17 2,82 0,11|1015 12 45 129 15 523,8 66,5 87
A-PSEUDOSTEM P-22-04203| 0,48 0,16 0,51 0,10 3,71 0,06| 462 5 17 117 12 4954 39,1 92
A-LEAVES P-22-04204| 1,74 0,23 0,63 0,27 2,67 022|261 6 19 240 1 491,5 112,2 77
B-CORM P-22-04205| 0,78 0,11 0,48 0,19 3,02 0,10[1928 11 36 123 16 502,5 67,2 87
B-PSEUDOSTEM P-22-04206| 0,54 0,11 0,64 0,10 4,14 0,07| 431 4 26 113 15 493,4 5,0 99
B-LEAVES P-22-04207| 1,88 0,18 0,78 0,21 2,77 0,19 246 6 20 293 13 490,7 11,4 77
C-CORM P-22-04208| 0,61 0,08 059 0,15 3,11 0,08| 370 9 29 7% N 513,5 63,7 88
C-PSEUDOSTEM P-22-04209| 0,45 0,12 0,57 0,07 4,27 005|208 3 15 83 M 490,1 38,7 92
C-LEAVES P-22-04210| 2,33 0,23 0,74 0,28 3,34 022|260 8 21 256 13 4922 97.8 80

——————————— LAST LINE-—==-=-=—=-=-=-=-=--

OBSERVATION: *ACCREDITED TEST, see scope at www.eca.or.cr **“NON-ACCREDITED TEST
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Annex 27. Ninth dry matter analysis of abaca cultivation. PPhy-107-21
UNIVERSIDAD DE
COSTARICA
CIUDAD DE LA INVESTIGACION
C I Centro de
Investigaciones
Agrondémicas
SOIL AND FOLIAR LABORATORY
TEST REPORT
RE-R01 (V3)
REPORT Ne: 83430
USER: BIOTECH CR GRM S.A.
SUBCLIENT TICKET #121-22
RESPONSIBLE: SIEFANY REDONDO ROMERO
EMAIL Phytolab@laboratoriobiotech.com, sredondo@laboratoriobiotech.com
IELEPHONE: 2552-8645, 8/01-2286
ANALYSIS: PF,PS
PROVINCE: LIMON RECEP IION DAIE: 06/10/2022
CANTON: POCOCI REPORT ISSUANCE: 14/10/2022
LOCALIDAD JIMENEZ N° OF TOTAL SAMPLES: 6
CROFP: ABACA PAGES: 11
CHEMICAL FOLIAR ANALYSIS
g %
USERID IDLAB P.Fresh P.Dry Hum
A-CORM P-22-04211 509,9 67,9 87
A-PSEUDOSTEM P-22-04212 489,2 40,4 92
A-LEAVES P-22-04213 4955 123,2 75
B-CORM P-22-04214 520,8 76,2 85
B-PSEUDOSTEM P-22-04215 4917 41,0 92
B-LEAVES P-22-04216 493,6 115,6 77
——————————— LAST LINE-—======—~
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Annex 28. Ninth foliar chemical analysis of abaca cultivation. PPhy-107-21
CI Centrode
UNIVERSIDAD DE Investigaciones
COSTA R‘ICA —— Agronémicas

CIUDAD DE LA INVESTIGACION

SOIL AND FOLIAR LABORATORY

TEST REPORT

[}
]
]
1
]
Laboratorio de Ensayo :
]
[
]
]
]

RE-R01 (V3)
Alcance de Acreditacion N° LE-033
REPORT N°: 83431 Acreditado a partir de: 2006.06.12
USER: BIOTECH CR GRM S.A. i S i s !
4 Alcance disponible en www.eca.or.cr !
SUBCLIEN| IICKE | N#122-22 , o
RESFPONSIBLE: 5 IEFANY REDONDO ROMERO
EMAIL yolaé)(%) oratorlo iptech.com,
sredon oratorlo lotech.com
IELEPHONE: 052-8649, 8/U1-22
ANALYSIS: QC,B,S, PHPS
PROVINCE: LIMON RECEPTION DAI E: 06/10/2022
CANION: POCOCI REPORI ISSUANCE: 14/10/2022
AREA JIMENEZ N OF 1OIAL SAMPLES 3
CUROUP: ABACA FPAGES: 11
CHEMICAL FOLIAR
ANALYSIS

% mass mg/kg o] %
USER IDLAB [N P Ta~_ Mg K S Fe~ Cu Zn MR~ B~ | P.Fresh P.Dry |[HUM
A-SUCKER CORM P-22-04217| 0,58 0,11 0,35 0,18 2,94 0,08| 584 8 21 84 1 527,5 64,9 88
A-SUCKER P-22-04218| 0,45 0,25 044 0,12 4,76 007|331 4 16 91 13 490,1 33,1 93
PSEUDOSTEM
A-SUCKER LEAVES P-22-04219| 1,97 025 0,77 028 347 024|308 8 24 300 13 499,3 93.8 81

——————————— LAST. LINE-===-===-==---

OBSERVATION: “ACCREDITED TEST, see scope at www.eca.or.cr **“NON-ACCREDITED TEST
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Annex 29. Ninth dry matter analysis of abaca cultivation (Offspring). PPhy-107-21
UNIVERSIDAD DE
COSTARICA
CIUDAD DE LA INVESTIGACION
C I Centro de
Investigaciones
Agronomicas
SOIL AND FOLIAR LABORATORY
TEST REPORT
RE-R01 (V3)
N° DE REPORTE: 83432
USER: BIOIECH CR GRM S.A.
SUBCLIENI HCKE | #123-22
RESPONSIBLE:  SIEFANY REDONDO ROMERO
EMAIL Phylolab@laboratoriobiotech.com,
sre n oratorlo iotech.com
I ELEPHONE: 2552-864 BIU‘I 22
ANALYSIS: PHPS
PROVINCE: LIMON RECEP [ 1ON DAIE: 06/10/2022
CAN I ON: POCOCI REPOR| ISSUANCE: 14/1012022
AREA JIMENEZ N® OF TOTAL SAMPLES: 6
CROP: ABACA PAGES: 11
CHEMICAL FOLIAR ANALYSIS
g %
USER ID IDLAB PFresh P.Dry Hum
B-SUCKER CORM P-22-04220 496,9 75,4 85
B-SUCKER P-22-04221 492 4 35,0 93
PSEUDOSTEM
B-SUCKER LEAVES P-22-04222 494 4 106,7 78
C-SUCKER CORM P-22-04223 511,5 73,0 86
C-SUCKER P-22-04224 490,9 34,5 93
PSEUDOSTEM
C-SUCKER LEAVES P-22-04225 490,3 125,0 75
——————————— LAST  LINE-—=——=-—=—=~
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Annex 30. Tenth foliar chemical analysis of abaca cultivation. PPhy-107-21

UNIVERSIDAD DE
COSTARICA

CIUDAD DE LA INVESTIGACION ”

C I Centro de
Investigaciones

Agrondmicas

SOIL AND FOLIAR ANALYSIS

Laboratorio de Ensayo
Alcance de Acreditacion N° LE-033

TEST REPORT Acreditado a partir de: 2006.06.12
RE-RO1 (V3) Ty

REPORT Ne: 84186

USER: BIOIECH CR GRM S.A.

SUBCLIEN| NO.143-22

RESPUNSIBLE: S1EFANY REDUNDU RUMERO

EMAIL Phytolab@laboratoriobiotech.com, sredondo@laboratoriobiotech.com

| ELEPHONE: 2552-8645, 8/01-2286

ANALYSIS: QC.B,S, PHPS

PROVINCE: LIMON RECEP 1ION DAl E: 2411112022

CAN I ON: GUACIMU REPURI ISSUANCE: V211212022
AREA RIO JIMENEZ NY OF 1ES| SAMPLES: Y

CROUF: ABACA FAGE: 11

CHEMICAL FOLIAR
ANALYSIS
% mass ma/kg o] %
USERID IDLAB N P ca-  wa- LS S Fe- cu zn- mn- B | FPrresn F.Oory - | nuam--
BIOTECH TEST A - CORM - GROUP 1 P-22-05148| 0,59 0,09 048 0,17 2,17 0,10 |1167 12 37 98 12 497,9 81,4 84
BIOTECH TEST A - PSEUDOSTEM - GROUP 1 P-22-05149| 0,54 0,15 0,61 0,09 3,33 0,07 | 461 3 24 97 13 492,9 40,7 92
BIOTECH TEST A - LEAVES - GROUP1 P-22-05150| 1,66 0,21 0,74 023 258 0,19 | 115 5 18 197 12 490,8 110,8 77
BIOTECH TEST B - CORM - GROUP1 P-22-05151| 0,68 0,11 059 0,21 3,00 0,11 | 831 10 38 118 12 495,5 64,7 87
BIOTECH TEST B-PSEUDOTALLO-GRUPO 1 | P-22-05152| 0,56 0,20 0,49 0,10 3,61 0,06 | 400 3 25 94 1 500,5 40,3 92
BIOTECH TEST B - LEAVES- GROUP 1 P-22-05153| 1,70 0,22 1,08 0,27 2,58 0,22 | 361 5 21 368 12 4911 102,2 79
BIOTECH TEST C -CORM - GROUP 1 P-22-05154| 0,65 0,12 0,53 0,16 3,36 0,08 | 2182 14 47 107 15 493,9 68,1 86
BIOTECH TEST  C -PSEUDOSTEM- GROUP 1 P-22-05155| 0,60 0,22 0,60 0,12 6,31 0,08 |1139 6 56 100 16 492,0 34,2 93
BIOTECH TEST C -LEAVES - GROUP 1 P-22-05156| 2,23 022 050 024 3,04 019|363 7 20 144 1N 495,6 106.4 79
—————————— LAST LINE === == === = =

OBSERVATION: *ACCREDITED TEST, see scope at www.eca.or.cr **NON-ACCREDITED TEST
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Annex 31. Tenth dry matter analysis of abaca cultivation. PPhy-107-21

UNIVERSIDAD DE

COSTARICA

CIUDAD DE LA INVESTIGACION
CI Centro de
Investigaciones
— Agrondmicas
SOIL AND FOLIAR LABORATORY
TEST REPORT
RE-R01 (V3)
REPORT N°: 84188
USEK: BIUTECH UK GRM S.A.
SUBCLIEN NO.144-22
RESPUNSIBLE! S1EFANY REDUNDU RUMERU
EMAIL Phytolab(@laboratoriopiotech.com, sredondo@laboratoriobiotech.com
| ELEPHUNE: 25528045, 81U1-2280
ANALYSIS: PFPS
PROVINCE: LIMUN KECEP 1HUN DA E: 2411112022
CANION: GUACIMU REPUK | ISSUANCE: V2212022
AREA KIU JIMENEZ N OF 1ES| SAMPLES: o
CUROUF: ABACA FAGLE: Al
CHEMICAL FOLIAR ANALYSIS
[¢] %

USER ID IDLAB [~ F.rresn P.OTy | num |
BIOTECH TEST A - CORM - GROUP 2 P-22-05157 504,2 82,2 84
BIOTECH TEST A - PSEUDOSTEM - GROUP 2 P-22-05158 497,2 44,1 91
BIOTECH TEST A - LEAVES - GROUP 2 P-22-05159 497,2 14,7 77
BIOTECH TEST B - CORM - GROUP 2 P-22-05160 499,0 772 85
BIOTECH TEST B - PSEUDOSTEM - GROUP 2 P-22-05161 500,5 40,3 92
BIOTECH TEST B - LEAVES - GROUP 2 P-22-05162 4954 103,0 79

—————————— LAST LINE-—=—=—=—-=——=-
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Annex 32. Tenth foliar chemical analysis of abaca cultivation (Offspring). PPhy-107-21

UNIVERSIDAD DE

COSTARICA

SOIL AND FOLIAR LABORATORY

CIUDAD DE LA INVESTIGACION

® ® 0 0 0 0 0 o
® 0 0 0 0 0 0 0
® 0 0 00 0 0 0 0 0 0 o0
e o 0 0 0 0 0 o
Centro de

Investigaciones
Agronomicas

Iy kY
{ i
{ i
! i
! i
! i
TEST REPORT i et e i
! aboratorio de Ensayo i
RE-R01 (V3) i Alcance de Acreditacion N°LE-033 i
i Acreditado a partir de: 2006.06.12 :
REPORT N°: 84189 : A\canced'sr‘onibleenwv;/“wecaorcr 'I
USER: BIOIECH CR GRM S.A. % I Ao g
SUBCLIEN | NO.145-22 J
RESPONSIBLE: S1EFANY REDUNDO ROMERO
EMAIL Phytolab@laboratoriobiotech.com, sredondo@laboratoriobiotech.com
I ELEPHONE: 2bb2-8645, 8/U1-2286
ANALYSIS: QC.B,S, PHPS
FPROVINCE: LIMON RECEPIION DAIE: 24/11/2022
CANION: GUACIMU REPORI ISSUANCE: V21212022
AREA RIO JIMENEZ N OF |ES| SAMPLES: 3
CRUP: ABACA PAGES: 11
CHEMICAL FOLIAR
ANALYSIS
% mass ma’kg a %
USERID IDLAB N~ PT_ Ca MO (S ST | re- Ccu” Zn" vin~  B° | P.rresnt P.Dry" | HUm™—
BIOTECH TEST A - SUCKER CORM P-22-05163| 0,69 0,11 049 0,22 272 0,11 [1495 12 36 121 13 500,1 67,7 86
BIOTECH TEST A — SUCKER PSEUDOSTEM | P-22-05164 | 0,65 0,30 0,55 0,13 4,89 0,08 |1170 7 24 109 14 496,8 32,8 93
BIOTECH TEST A — SUCKER LEAVES P-22-05165| 2,00 024 055 027 29 022|179 7 19 181 10 498,9 103.6 79
—————————— LASTLINE == === =====

OBSERVATION: *ACCREDITED TEST, see scope at www.eca.or.cr **NON-ACCREDITED TEST
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Annex 33. Tenth dry matter analysis of abaca cultivation (Offspring). PPhy-107-21

UNIVERSIDAD DE

COSTARICA

CIUDAD DE LA INVESTIGACION
SOIL AND FOLIAR LABORATORY

TEST REPORT

RE-R01 (V3)
REPORT Ne: 84190
USER: BIOTECH CR GRM S.A.
SUBCLIEN| No.146-22
RESPONSIBLE: S1EFANY REDONDO ROMERO
EMAIL Phytolab@laboratoriobiotech.com, sredondo@laboratoriobiotech.com
I ELEPHONE: 25b2-8645, 8/01-2286
ANALYSIS:
PROVINCE: LIMON RECEP [ ION DAIE:
CANION: GUACIMO REPORI ISSUANCE:
REA RIO JIMENEZ NY OF 1OIAL SAMPLES:
CROUP: ABACA PAGES!:
CHEMICAL FOLIAR ANALYSIS

g %
ID USUARIO IDLAB [ Prresn _ P.Dry | Aum |
BIOTECH TEST B - CORMO HIJO P-22-05166 500,2 63,5 87
BIOTECH TEST B - PSEUDOTALLO HIJO P-22-05167 498,6 32,2 94
BIOTECH TEST B — SUCKER LEAVES P-22-05168 498,4 96,5 81
BIOTECH TEST C — SUCKER CORM P-22-05169 498,1 66,9 87
BIOTECH TEST C — SUCKER PSEUDOSTEM P-22-05170 489,6 30,3 94
BIOTECH TEST C — SUCKER LEAVES P-22-05171 502.6 100,7 80

——————————— LAST LINE ——————————-
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Annex 34. Eleventh foliar chemical analysis of abaca cultivation. PPhy-107-21
UNIVERSIDAD DE C IA Inweiligac lomes
COSTARICA o
CIUDAD DE LA INVESTIGACION F .
LABORATORIO DE SUELOS Y FOLIARES [ 'I
REPORTE DE ENSAYO focik ECA. :
RE-R01 (V3) ;
Ne DE REPORTE: 85550 gy il
USER: BIOITECH CR GRM S.A. :
SUBCLIENI BOLEIA #19-23 | Acance diaponitie o wwaecon
RESPONSIBLE: SIEFANY REDONDO ROMERO R R _.-'I
EMAIL Phytolab@laboratoriobiotech.com, sredondo@laboratoriobiotech.com
IELEFPHONE: 20052-8649, 8/01-2286
ANALYSIS: QC,B,S, PEPS
PROVINCE: LIMON RECEP IION DAI E: 23/03/2023
CANITON: GUACIMO REPORIT ISSUANCE: 30/03/2023
AREA RIO JIMENEZ NV OF IES| SAMPLES: El
CROP: ABACA PAGES: n
CHEMICAL FOLIAR
ANALYSIS
% mass ma/kg g %
USER I ILLAB "N P Ca- Mo K S~ [ Fe. Cu Znm N B |P.Fresh P.Ory Hum
A-CORM P-23-01726] 0,56 0,09 0,40 0,14 1,77 0,08| 551 8 22 68 10 501,7 91,4 82
A-PSEUDOTSTEM P-23-01727) 0,43 0,16 0,50 0,09 2,03 0,06| 316 2 21 102 10 489,4 40,9 92
A-LEAVES P-23-01728| 1,12 0,26 0,73 0,20 2,61 0,17| 265 5 17 196 12 492,3 93,7 81
B-CORM P-23-01729| 0,61 0,07 048 0,96 1,51 0,09]| 858 7 31 95 10 492,6 72,0 85
B-PSEUDOSTEM P-23-01730] 0,43 0,12 0,52 0,07 1,66 0,05|336 2 15 86 9 513,3 53,4 90
B-LEAVES P-23-01731) 1,23 0,22 0,59 0,16 2,13 0,13 420 5 16 140 M 489,9 96,3 80
C-CORM P-23-01732] 0,50 0,09 0,48 0,15 2,09 0,09| 740 8 37 90 M1 494,0 79,0 84
C-PSEUDOSTEM P-23-01733| 0,50 0,21 0,47 0,09 2,70 0,07 472 3 22 78 10 508,7 50,4 90
C-LEAVES P-23-01734] 1,56 0,22 0,59 0,23 262 015|211 5 19 169 1 516,9 105,6 80
LAST LINE-
OBSERVATION: *ACCREDITED TEST, see scope at www.eca.or.cr **NON-ACCREDITED TEST
bl Al
B.Q. Marianela Blanco M. Ing. Agr. Ma. Fernanda Campos G.
N.I. 2468 N.I. 9447
Quality Management Technical Management
1. Las unidades estan expresadas en base seca, en 2. Pr imi N por ion seca en Autoanalizador de acuerdo al M-N; P, Ca, Mg, K, S, Na, Fe, Cu, Zn, Mn, B y Al por
digestion himeda con HNOs y determinacion por Espectrometria de Emision Atémica con Plasma (ICP) de acuerdo al M-ICP. 3. El muestreo es responsabilidad del usuario. 4. Los resultados se ref
ieren Unicamente a las muestras ensay adas. 5. El tiempo de custodia de las muestras es de 45 dias a partir del ingreso de la muestra. 6. El Reporte de Ensay o con v alidez legal es el original
firmado; cuando el usuario solicita el env io del reporte por correo electrénico libera al Laboratorio de lai i y conf i iali de sus resultados.
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Annex 35. Eleventh analisis materia seca cultivo de abaca. PPhy-107-21
- CIUDAD DE LA INVESTIGACION
B UNIVERSIDAD DE CI Centro de
CDSTA R]‘CA Investigaciones
— Agronomicas
SOIL AND FOLIAR LABORATORY
TEST REPORT
RE-R01 (V3)
REPORT N°: 85551
USER: BIOTECH CR GRM S.A.
SUBCLIENT TICKET #20-23 RESPONSIBLE:
STEFANY REDONDO ROMERO
EMAIL Phytolab@]laboratoriobiotech.com, sredondo@laboratoriobiotech.com
TELEPHONE: 2552-8645, 8701-2286
ANALYSIS: PF,PS
PROVINCE: LIMON RECEPTION DATE: 23/03/2023
CANTON: GUACIMO REPORT ISSUANCE: 30/03/2023
AREA RIO JIMENEZ N° OF TEST SAMPLE: 6
CROP: ABACA PAGES: 11
ANALISIS QUIMICO FOLIAR
g %
USER ID IDLAB [ PFresn P.OTY | Hum |
A-CORM P-23-01735 488,2 86,0 82 488,2 86,0 12
A-PSEUDOSTEM P-23-01736 491,9 46,1 91 494,4 81,2 84
A-LEAVES P-23-01737 503,5 117,6 77
B-CORM P-23-01738| 494,4 81,2 84 491,9 46,1 9’1
B-PSEUDOSTEM P-23-01739 495,8 50,0 90 495,8 50,0 90
B-LEAVES P-23-01740 493.9 108.1 78
-LAST LINE- 503,5 11716 77
493,9 108}1 78
"'%Au_m -
B.Q. Marianela Blanco M. Ing. Agr.'-iVIa. Fern;da Campos G.
N.I. 2468 N.I. 9447
Gestoria de Calidad Gestoria Técnica
1. The units are expressed on a dry basis, in 2. N by dry on in an according to M-N; P, Ca, Mg, K, S, Na, Fe, Cu, Zn, Mn, B, and Al by wet digestion with HNO3 and
determination by Atomic Emission Spectrometry with Plasma (ICP) according to M-ICP. 3. Sampling is the responsibility of the user. 4. The results refer only to the samples tested. 5. The sample custody time is 45 days
from the date of sample entry. 6. The legally valid Test Report is the original signed copy; when the user requests the report to be sent by email, it releases the Laboratory from safeguarding the integrity and
confidentiality of the results.
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Annex 36. Eleventh foliar chemical analysis of abaca cultivation (Offspring). PPhy-107-21

UNIVERSIDAD DE ClA Investigaciones
COSTARICA Agrandmicas
CIUDAD DE LA INVESTIGACION ——
SOIL AND FOLIAR LABORATORY :- .
TEST REPORT | el ECA. |
RE-R01 (V3) ; i
REPORT N°: 85552 | nanodelowmaomir bay) |
USER: BIOTECH CR GRM S.A. j o b :
SUBCLIENT TICKET #21-23 g ry——rry
RESPONSIBLE: ~ STEFANY REDONDO ROMERO L T
EMAIL Phytolab@]laboratoriobiotech.com, sredondo@laboratoriobiotech.com
TELEPHONE: 2552-8645, 8701-2286
ANALYSIS: QC.B.S. PFPS
FPROVINCE: LIMON RECEF IIUN DAIE: 2310312023
CANITOUN: GUACIMO REPOURI ISSUANCE!: 3U/I03/2023
AREA KIO JIMENEZ N OF 1O IAL SAMPLES: 3
CROP: ACABA PAGES: 11
CHEMICAL FOLIAR ANALYSIS
USER ID Fo mass mg'kg g T
. sucuencoam|OLAB [N P Ca” Mg B Ma~ & HFresh POy Hum
HLIC P01 741085011 027 0,20 1,73 0,06 3361 15 F R LT a2
b~ SUCKER PSEUDOSTEM P-25-01742 0,50 0,18 0,55 0,10 2,90 0,06 654 4 W08 11| 5387 14,2 =
I, — SUCHER LEAVES P-23-017431 340,21 0,66 0,27 2. EED 1B 138 4 18 148 10 506,2 1009 ab
LAST LINE

OBSERVATION: "ACCREINTED TEST, sé8 scape al www eca orer “"NOMN-ACCREINTED

B.C Maranela Blanco M. Ing. Agr. Ma. Fermanda Campos G.
ML 246E WD 8447
Cueality Manasgement Technical Management

1. Tha urits am scpraxssd on & dry basts, messsmees 2. Procsdune Nitrogan by Sry combustios in Aulcsmiyzer scronding 1o b-H malhod: Phospson, Celoum, Magresum, Potsum,
Salfur, Bodum, iron, Coppse, Fine, Manganass, Bascn, and Alurminum by wil digasbion sith HNE asd determised by Plasmae Aomic Embsion Specrormtny {159 aocosding f i M-ICF
malod 3 Samzing sohe sespon ey ol e e 8. T esalts neler only o e lesked sarples. 5 Tha storege bree of B ssempis 45 diays from B ety of s s £ Tha
ity i Tisl Flapo o I Sl sgred Socumanl; sl i oS st U rsor L s sl bry el Ty raisies B Laboskeny fiom saliguanisg Be ity asd
onfianiEity ol Pe wsUik
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Annex 37. Eleventh dry matter analysis of abaca cultivation (Offspring). PPhy-107-21

LN NIVERSIDAD DE CIA Rretiascionis
CDSTARIEA A gr DR T L A

CIUDAD DE LA INVESTIGACION
SOIL AND FOLIAR LABORATORY

TEST REPORT
RE-R01 (V3)

REPORT N°>: 85553

USER: BIOTECH CR GRM S.A.
SUBCLIENT BOLETA #22-23 RESPONSIBLE:
STEFANY REDONDO ROMERO
EMAIL Phytolab@laboratoriobiotech.com, sredondo@Iaboratoriobiotech.com
TELEPHONE: 2552-8645, 8701-2286
ANALYSIS: PF,PS
PROVINCE: LIMON RECEPTION DATE: 23/03/2023
CANTON: GUACIMO REPORT ISSUANCE: 30/03/2023
AREA RIO JIMENEZ N° OF TOTAL SAMPLES: 6
CROP: ABACA PAGES: il
CHEMICAL FOLIAR ANALYSIS

q %
USER ID IDLAB P.Fresh P.Dry Hum
B-SUCKER CORM P-23-01744 525,4 82,0 84
B-SUCKER P-23-01745  504,3 471 91
PSEUDOSTEM
B-SUCKER LEAVES P-23-01746| 488,0 96,0 80
C-SUCKER CORM P-23-01747 500,8 76,9 85
C-SUCKER P-23-01748 500,8 39,1 92
PSEUDOSTEM
C-SUCKER LEAVES P-23-01749, 4979 91.9 82

LAST LINE

For -

ela Blanco M. Ing. Agr. Ma. Fm’Campos G.

B.
N.I. 2468 N.1. 9447
Quality Management Technical Management
1. The units are expressed on a dry basis, in mass/mass. 2. Procedure: N by dry cc ion in At ing to M-N; P, Ca, Mg, K, S, Na, Fe, Cu, Zn, Mn, B, and Al by wet digestion with
HNO3 and determination by Atomic Emission Spectrometry with Plasma (ICP) ing to M-ICP. 3. ing is the user's ibility. 4. The results refer only to the samples tested. 5. The

custody time of the samples is 45 days from the entry of the sample. 6. The Test Report with legal validity is the original signed; when the user requests the report to be sent by email, they release
the Laboratory from safeguarding the integrity and confidentiality of the results.
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Annex 38. Logbook of activities carried out during the trial development

ABAC Activity Date Days
A
Date of planting 10/11/2021 0
1er Nutritional sample 10/12/2021 30
2do Nutritional sample 9/1/2022 60
3er Nutritional sample 8/2/2022 90
4to Nutritional sample 10/3/2022 120
5to Nutritional sample 9/4/2022 150
6to Nutritional sample 716/2022 195
7mo Nutritional sample 8/7/2022 240
8vo Nutritional sample 22/8/2022 285
9no Nutritional sample 6/10/2022 330
10mo Nutritional sample 20/11/2022| 375
11mo Nutritional sample 20/3/2023 495
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