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Presentation

The ProHuma Institute for Scientifc Studies is a consortium
currently with 15 companies in the pesticide sector of Brazil.
Its purpose is to promote science, develop technologies,
systems, mitigation factors and generate data to support and
assess human and environmental exposure to agricultural
pesticides. Its main objective is to develop a database
representative of Brazilian scenarios of exposure of rural
workers to pesticides to support the implementation of
risk assessment of exposure of operators, re-entry workers,
residents and passersby in the country.

For the development of this database, it was necessary to size
and characterize the most important modalities of pesticide
application in the main Brazilian agricultural crops. For this,
ProHuma developed the research “Brazilian Agricultural
Scenarios: a study of the main application modalities of
pesticides by cultivationin Brazil”withits 1st edition published
in 2018.

In this important project, ProHuma uses market research
conducted by Kynetec do Brasil on several crops as a basis.
The work was conducted through market research carried

out by Kynetec, a company whose statistical approach in
the country’s main agricultural crops collected, from rural
producers (more than 14,600 farmers), information dealing
with the use of pesticides and their application methods.
Kynetec’s research respects statistically reliable samples and
includes the main producing regions of each specific crop. It
should be highlighted that the market studies conducted by
Kynetec represented 98% of the total sprayed area.

This 4th edition presents a survey of the main application
methods carried out by Brazilian producers during the last 3
seasons (20/21; 21/22 and 22/23), expanding the history of
data and information obtained since the 1st edition (2014/15
season), bringing crops added to the detailed database
and also segmented information for equipment as tractor-
mounted in cabs and non-Cabinadoed, increasingly enriching
this publication of consistent and current information on the
pesticides application scenario in the most diverse crops.

Good reading!
Prohuma Board of Directors
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Objective



TO SIZE AND
CHARACTERIZE THE MAIN
PESTICIDE APPLICATION
MODALITIES IN THE
LEADING AGRICULTURAL
CROPS IN BRAZIL

Context

Understand the main pesticide application modalities per crop
and their segmentations in Brazil, as well as their respective

representativeness in Total Sprayed / Treated Area;

Evaluate the top indicators of application modalities by crop
(Number of Applications, Adoption, Total Sprayed Area);

Understand the relationship between formulation type and

major application modalities;

Learn about the adoption of the practice of seed treatment in
04 different crops in Brazil.

PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 13



Methodology
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This project was conducted using market research carried
out by Kynetec whose statistical approach in the country’s
main agricultural crops collected, from rural producers,
information that deals with the use of pesticides and their
application methods. Kynetec’s research respects statistically
reliable samples and includes the main producing regions of
each specific crop.

It should be highlighted that the market studies conducted by
Kynetecrepresented 98% of the total sprayed area. In the case
of smaller crops, the work includes representative estimates
of average behavior, researched through published studies
and also from regional and/or knowledgeable sources.

The sources accessed include:

CONAB (National Supply Company);

ABCSEM (Brazilian Seed and Seed Trade Association);

IAC (Agronomic Institute of Campinas);

EMBRAPA (Brazilian Agricultural Research Company);

APTA (Sio Paulo Agribusiness Technology Agency);

Producer associations;

Agricultural spraying service providers;

Technical assistance consultants and agronomists;
Agriculture houses;

EPAGRI (Agricultural Research and Rural Extension Company of

Santa Catarina);
EMATER (Brazilian Rural Extension Company);

Rural producers and others.

PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 17



SOURCE OF DATA
AND CROP REFERENCE:

SPECIAL

CROPS
Paddy rice (22/23), Barley (2019), SEASONED Potato (22/23), Tomato (22/23), Onion (22/23), Cotton (22/23), Coffee (22/23),
Bean (22/23), Interim-harvest Corn (winter) (2023), Apple (22/23), Grape (22/23) Garlic (22/23), Sweet Pepper (22/23), Brassicas Cane (2023), Forest (22/23),
Summer Corn (22/23), Soybean (22/23), Persimmon (22/23), Fig (22/23), (22/23), Carrot (22/23), Leafy greens (2023), Tobacco (22/23), Mate herb (22/23),
Wheat (2023), Peanut (22/23), Peach/Plums/Nectarines (22/23) Cucubitaceae (2023), Cassava (22/23)

Oats (2023), Sunflower (22/23), Flowers and Ornamental Plants (2023),

Sorghum (22/23), Triticale (2023) TROPICAL Scarlet eggplant/Eggplant/Okra (2023).

Citrus (22/23), Watermelon (22/23),
Melon (22/23), Papaya (22/23),
Passion Fruit (22/23), Banana (22/23),
Mango (22/23), Avocado (2023),
Pineapple (22/23), Cashew (2019),
Coconut (22/23), Guava (22/23).

18 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 19



Kynetec Coverage

The material prepared by Kynetec has a high degree of detail, allowing information with statistical

reliability on points such as: formulations used, number of average applications, adoption of each

application method used in management and the quantity of products in tank mix, whose information

_ For purposes of compllance
W|th the work of the second
'methodology, we will be

£ con5|der|ng the

TOTAL SPRAYED AREA
asa common metrlc unlt between
he .two_ methodologles

is the main data used in the study.

The applied area sizing metrics can be analyzed under 3 DIFFERENT MODES IN KYNETEC’S WORK:

« NET AREA: sizes the physical area that received some type of pesticide application;

« TOTAL SPRAYED AREA: measures the amount of sprayed area by taking into account the applied

area (Net Area) and the number of spraying entries (Number of Applications);

« TREATED LINEAR AREA: scales the amount of Total Sprayed Area and the number of products in the

tank (product mix).

5777 PROMUMAINSTITUTE OF SCIENTIFIC STUDIES] 21 .
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Samples per crop

Cultivated Area = (1.000 ha)

Crops 2022 | 2023

SOYBEAN

v

WINTER CORN

SUGAR CANE

v

v

FOREST

v

SUMMER CORN

WINTER CEREALS

v

COFFEE

v

COTTON

v

PADDY RICE

v

BEAN

v

CITRUS

v

TOBACCO

v

v

PEANUTS

TROPICAL FRUITS

v

POTATO

v

GRAPE

v

WATERMELON |54

v

ONION (36

v

TOMATO |34

v

v

GARLIC/CARROT/SWEET PEPPER |32

v

appLE |31

BRASsICAs 131

v

MELON 20

v

0 10.000 20.000 30.000 40.000 50.000
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Total interviews

3.743
2.069
495

2.034
673
1.091
267
381
699

259
112

323
234
133

403
297
95
104

TOTAL CULTIVATED
AREA (1000 HA)

89.h650

TOTAL
INTERVIEWS

14.588

RESEARCH:

kynetec
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% of Investigated Area

67%
61%

53%

47%

36% 35% 34% 352%

29,8%

15% 20%
(]

12% 12%

9,7% .
5,6% 49 4,6% 8%

. Soybean . Winter Corn . Sugar Cane Forest . Summer Corn . Winter Cereals . Coffee . Cotton
. . . Garlic/
Tobacco Peanuts Tropical Fruits Potato Grape Watermelon Onion Tomato Carrot/

Sweet Pepper

. Paddy Rice . Bean Citrus
. Apple . Brassicas Melon

Note: The values (%) expressed in the graphs
may have been rounded.

RESEARCH:

Kynetec
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Application Modalities by Crop

PRQDHU(T\H k netec

‘ SOYBEAN

- Self-propelled - Tractor - Self-propelled - Stationary - Self-propelled . Self-propelled - Tractor - Tractor
- Tractor - Backpack - Tractor - Self-propelled - Tractor . Aerial (airplane) - Bait - Bait
- Aerial (airplane) sprayer - Tractor - Aerial (airplane) . Tractor - Aerial (airplane)
. Aerial (airplane) - Backpack sprayer - Backpack sprayer
« Irrigation

. Self-propelled . Aerial (airplane) - Tractor . Tractor - Self-propelled - Tractor » Self-propelled . Tractor
. Tractor . Tractor . Stationary . Stationary - Tractor » Self-propelled - Tractor . Self-propelled
« Aerial (airplane) . Self-propelled - Backpack sprayer - Backpack sprayer - Aerial (airplane) - Backpack sprayer

- Bait - Irrigation
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Application Modalities by Crop PROHUMA  kynetee
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v Sp_ark

(7]

BRASSICAS

- Tractor - Tractor - Tractor . Tractor - Tractor - Self-propelled
. Self-propelled . Backpack sprayer - Self-propelled . Backpack sprayer - Backpack sprayer - Tractor
- Backpack sprayer . Self-propelled - Stationary . Stationary - Bait
- Irrigation - Irrigation
- Backpack sprayer

PAPAYA ()  sweETpepPER PASSION FRUIT
- Backpack sprayer - Tractor - Tractor - Stationary « Quadricycle . Tractor
. Aerial (airplane) - Backpack sprayer - Backpack sprayer . Tractor . Tractor . Self-propelled
- Tractor - Backpack sprayer - Backpack sprayer

- Drip - Stationary
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[ [ ] (]
Regions investigated Regions investigated by Crop
The points on the map correspond to the municipalities The points on the map correspond to the municipalities
investigated in the 2021 | 2022 season. AL ' A investigated by the research.
"".J'. ". ! r.___.

WINTER CORN

Area Range (ha)

. = Area Range (ha) el e ."""'D':"J
Area Range (ha) o . m L s [ e 3 I 30000 - 40,000

- > 10.000 ha
BB > 200.000 hectares N o W 5000 - 10,000 ha g [ 20000 - 30.000
B 75.000- 200,000 hectares 2, SR i o i W 2500 -5000ha X | 10,000 - 20.000
25.000— 75,000 hectares : " o _ 9 EoD it
; 1.000 - 2.500 ha
7.500 - 25.000 hectares < 1.000.7. v 5000 - 10000

st
1-7.500 hertares peefilioadid
<100ns

< 5.000
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Regions Investigated by Crop Regions Investigated by Crop

The points on the map correspond to the municipalities
investigated by the research.

The points on the map correspond to the municipalities
investigated by the research.

POTATO

% m
-l

L" II.-‘I —

Area Range (ha) Area Range (ha)

Area Range (ha) P . Area Range (ha) Area Range (ha)
j ; —— Area Range (ha) B -- 10000 ? B >2000ha B > 100000 h
W - 5000 i ' B -50000ha : > 100. a
B 1.000-5000 i M 5.001-10.000 BB 20.000-50.000ha B 500010 10.000 M 1.000-2.000ha W 40000 - 100 000 ha
B 500-1000 ; B 2801 x0e B 10.000-20,000ha M 250010 5.000 Bl 500-1.000ha B 20.000 - 40.000 ha
B 200- 500 | gz: - fgﬁg " 2.500-10.000ha i 1.00010 . 2.500 B 100-500ha 3 5.000-20.000 ha
100- 200 -1 500-2.500 ha 500to 1.000
e <= 200 e o 500 50 - 100 ha 500 - 5.000 ha
< 50 ha = 500 ha

PESQUISA: PESQUISA:

kynetec kynetec
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Regions Investigated by Crop Regions Investigated by Crop

The points on the map correspond to the municipalities
investigated by the research.

The points on the map correspond to the municipalities
investigated by the research.

PEANUTS
T
e A

?4):- 'LJm_i \1\_

) ‘ _ '& hﬁ_‘__
=t < i ' )
<l- i [ X
A ==

Area Range (ha) Area Range (ha)

- Area Range (ha) Area Range (ha) . - ; ; " ¥ Area Range (ha)
W >1.000ha > 800 ha B >2000ha . - 5000

B 500-1000ha M 200-800ha ~Petgi M 1.000-2.000 ha = 1000 - 5.000

B 250-500ha W 100-200ha i 4900-5.000 bis 590 1.00 e 300 - 1.000
Até 50 ha 10 - 30 ha 250 - 1.000 ha 50 - 100 ha 50 -300
1-10 ha 1-250 ha <= 50 ha 1-50
RES RARSAL: RESBARSAL:
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Regions Investigated by Crop

The points on the map correspond to the municipalities

investigated by the research.

- - bl b e
1 B J
_? iy APl
Area Range (ha) L 1, gy e S

> 5.000 5 PR~

Area Range (ha) Area Range (ha)

1,000 > 5000
: 5515 I 1.001 - 5.000 il 1.001 - 5.000 Yoot
B 251- 500 [ 301-1.000 B 301-1.000 5 i
W 101- 250 § 408~ %0 | 101 - 300 e
= ) 51 - 100 51 - 100
51- 100
{=5;} <=50 <= 50
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Regions Investigated by Crop

The points on the map correspond to the municipalities

investigated by the research.

BRASSICAS

GARLIC

TOBACCO

250 - 5000
Il 1000 - 2500
Bl s - 1000
B 2> 5w Area Range (ha)
100 - 200
[ =000 .>9.ooo
B s w ——_— .
— iy 4000 - 9.000
., > % - 250
10- 20 3500 - 4.000
- 100
5. 10 =3.500
e =50
RESBARSA:
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Regions Investigated by Crop

The points on the map correspond to the municipalities
investigated by the research.

CARROT - SWEET PEPPER
- {
E )
e
-
f
]
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' - g
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Regions Investigated by Crop

The points on the map correspond to the municipalities
investigated by the research.

PAPAYA PASSION FRUIT

Area Range (ha)

.> 1.000
.500 1.000
.250 500
" l100 - 250
50 100 /
55 r Area Range (ha) Area Range (ha)
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kynetec
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Brazil has more than 78.5
million hectares of cultivated
land, being the second
largest producer of grain
in the world, with 319.8
million tons produced in

the 2022/2023 season,
according to CONAB. The
country only stands behind
the US and shows more and
more its importance in the
global agricultural scenario.

42 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES

Due to the importance of Brazilian agriculture in
large markets such as soybeans, corn, sugar cane,
cotton, coffee, wheat, among others, and, aiming
to understand more clearly the main application
modalities for the management of the main crops in
Brazil, ProHuma, through data collected by Kynetec,
carried out a survey of the main application methods
carried out by Brazilian producers during the last
3 seasons (20/21; 21/22 and 22/23). This survey was
carried out for the following crops: soybeans, winter
corn, sugar cane, summer corn, winter cereals
(wheat and barley), paddy rice, bean, cotton,
coffee, potatoes, tomatoes, grapes, citrus, apple,
onion, peanut, forest, watermelon, melon, tobacco,
carrot, sweet pepper, garlic, brassicas, mango,
papaya, passion fruit and banana. Among the
main objectives of the study is the evaluation of the

major indicators of the application modalities, such

as the number of applications, the adoption of each
procedure, formulations of the products used and the
penetration of modalities in each property.

Based on what was mentioned, we started our analyzes
by data on cultivated area obtained in the study, it is
observed that the main crops are:

SOYBEAN 42.459 ha
WINTER CORN 16.093 ha

SUGAR CANE 8.704 ha
FOREST 7.983 ha

@v SUMMER CORN 4.225 ha

Correlating crop data with the Number of Average
applications realized per crop, we come to Total
Sprayed Area.

A point to note when analyzing the indicator of
Number of Applications in large crops such as:

- Soybean (7.2 applications);

- Winter Corn (5.3 applications);

- Coffee (5.6 applications);

« Summer Corn (3.9 applications).

There are a less expressive number of
applications when compared to crops such as:
- Tomato (36.7 applications);

- Cotton (26.3 applications) which has smaller

cultivated area.

PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 43
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Net area, number of applications
and total sprayed area per crop:

(8 Cultivated Area Basis (1.000 ha)

37.772 39.944 42459

Y 14504 15898 16093
SOYBEAN WINTER CORN
TOTAL c_, Indications: Adoption in Area
CRAIN: ‘ < 3 .3 B 2021
2020 | 2021
20 2 1 | 2022 Indications: NET Area Basis (1,000 ha) - Cultivated Area x Area Adoption . 2022
2022|2023 ‘ 57777 39944 42452 M 2023
X 14588 15853 16087
g ] Note: The values
(%) expressed in the
The number of : graphs may have
applications B Indications: Number of Applications been rounded.
does not (=)

consider the
Seed Treatment

Indications: Total Sprayed Area Basis (1,000 ha)

305.950
254470 2268425

RESEARCH:

kynetec
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Cultivation detailing:

Soybean is the main crop in terms of cultivated
area in Brazil and in the world, and as we can see
it has been growing every year. In the last season,
it went from 39.9 million hectares to 42.4 million.
Management was adopted by 100% of producers
and the number of applications was 7.2 entries
in the area. This increase in area and technology,
consequently, also increased the total sprayed
area of the crop, reaching 305 million hectares
sprayed in the last season.

Winter corn followed the same trend of increase
in planted area, going from 15.8 million hectares
to 16.1 million. The number of applications in the

kynetec

< Spark

crop was 5.3 applications, resulting in 85.4 million
hectares sprayed, which represented an increase
of 3%.

This expansion in the area of these crops is
mainly due to Brazil’s strategic scenario in their
production, mainly due to the attractiveness in
terms of financial compensation of the price of
these commodities. The expansion of technology
also grows, largely due to increased pressure from
pests and diseases, and the compensation of this
return on investment in these crops by attractive
prices makes producers start to invest more in
management.

PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 45
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Net area, number of applications
and total sprayed area per crop:

3°4 Cultivated Area Basis (1.000 ha)

4472

TOTAI. SPECIAL c_) B |Indications: Adoption in Area (%

Cultivation detailing:

Summer corn had a 6% drop in planted area in the last
season. The 2022/23 season was marked by periods of

velopment, others suffered from excessive rainfall that
delayed planting and compromised ideal crop mana-

sion of the area of the crop due to the large increase
in prices of the product in the previous year, showed

-@ 3,624 . 5225 - climate instability, while some areas faced drought at a drop of 9% in cultivated area and consequently the

o 2473 e . . . o c o

- - e L i 10m0 933 _ et 9 170 190 _ 210 the beginning of the cycle, which hampered crop de- applied area also reduced. This drop in planted area
: SUMMER CORN WHEAT PADDY RICE BEAN PEANUTS

follows a trend in the country due to the competition
between the crop and soy due to the planting season

)
SNAIEE .3 " ‘3 ‘3 " gement. Thus, the total sprayed area of the crop was and attractive prices of commodities, in addition to
383(1) : ggg; 2 _Indications: NET Area Basis (1,000 ha) - Cultivated Area x Area Adoption impacted by the drop in the cultivated area, however, other climatic factors that also make this crop planting
2022 | 2023 4465 anns the number of applications increased from 3.8 to 3.9. option difficult.
y el ’ ; herefore, there was a small reduction in the sprayed
iy .- e 1194 1188 4080 933 957 899 T ' pray
- e T2 area from 16.8 million to 16.6 million hectares applied. Beans had an increase in area of 6% and the number
T::pr;il::r:t'?s:,:f e R T A e Wheat had a significant increase in planted area, mainly of applications increased from 7.1 to 7.4, resulting in an

does not (=]
consider the
Seed Treatment

Indications: Total Sprayed Area Basis (1,000 ha)

20.053
17.758

= -. i
5.858 5.995 5'186 ‘ -
- e T - _1582 _1980 2188

Note: The values (%) expressed in the graphs
may have been rounded.

16.787  16.623
11.445

RESEARCH:

B 20202021 [ 202112022 [ 20222023

RESEARCH:

due to the global shortage of the product impacted by
the war in Ukraine. The impacts of expanding area and
technology were fundamental factors in the increase in
the total sprayed area, reflecting an increase of 13%.

Rice, although there was a lot of expectation for expan-

increase in the sprayed area of 2%.

Finally, within grains, we have peanut, which has a plan-
ted area of 210 thousand hectares, producers make an
average of 10.4 applications, resulting in a total sprayed
area of 2.2 million hectares.

kynetec
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kynetec

.--.-.—\.\.-in\-_sdi/_ Spark PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 47
/ﬁf\\" smarter decisions

46 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES
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Cultivation detailing:

Net area, number of applications and
total sprayed area per crop:

Cultivated Area Basis (1,000 ha)

I;rlgj-ll-léls- s g494 8703 8704 7414 7995 7983 Among the special crops, sugar cane stands out in planted area, as the number of applications in the last
2020 | 2021 -. - 2044 2092 2104 1280 1552 1579 cultivated area. The crop has been showing stability in harvest went from 5.34 to 5.6, leaving the total sprayed
SUGAR CANE FOREST COFFEE COTTON . . o
2021 | 2022 terms of planted area: last year, it presented 8.7 million area of the crop stable at 11.6 million hectares.
2022 | 2023 c_, Indications: Adoption in Area 8 A :
hectares and the number of applications increased
000 00 oo . o . e et
from 4.3 to 4.6, which directly reflects the increase in Regarding cotton, despite the increase in cultivated area
Th b f Indications: NET Area Basis (1,000 ha) - Cultivated Area x Area Adoption . . . . .
a:pr;il:;r:ti:;: : : — = applied area. Forest areas, on the other hand, have been in the last harvest, we noticed a reduction in the number
does not : : . . . . . . . .
consider the | B2 iyt 55 201 expanding due to increased consumption of cellulose of applications, from 27.3 to 26.3. This reduction in the
Seed Treatment "3 - i i 2222 2026 2081 2090 1280 1552 1579 . . . - .. .
— - and wood in steel mills, with 7.9 million hectares planted number of applications is directly related to the greater
Indications: Number of Applications in the last year and a sprayed area of 9.2 million. investment by producers in seeds with biotechnology to
C—)
I 2020 2021 @@ @@ @@ @@ control caterpillars and tolerance to herbicides that help
I 20212022 As for coffee, Brazil is the largest producer of this grain. in the management of weeds.
Indications: Total Sprayed Area Basis (1,000 ha)
202212023 sy 35872 (38055 3740 ey 41477 It is a perennial crop and we can observe stability in the

Note: The values (%)
expressed in the graphs
may have been
rounded.

11022 11022 11671
8532 ga7g 9272 0

RESEARCH: RESEARCH:

kynetec kynetec
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TOTAL
FRUITS:

2020 | 2021
2021 | 2022
2022 | 2023

The number of
applications
does not
consider the
Seed Treatment

I 2020 2021
B 20212022

B 20222023

Note: The values (%)

expressed in the graphs

may have been
rounded.

Net area, number of applications and
total sprayed area per crop:

B Cultivated Area Basis (1,000 ha)

319 308 312 101 102 57 61 &2 &2
57 53 54 32 31 31
27 27 17 16 17 17 20
CITRUS BANANA MANGO WATERMELON PASSION PAPAYA MELON GRAPE APPLE
FRUIT

c_, B Indications: Adoption in Area

0O €2 SO SO €2 €2 02O 02O 02O

Indications: NET Area Basis (1,000 ha) - Cultivated Area x Area Adoption

319 308 312 101 102 61 62 62

; 50 55 57 57 53 54 32 31 31
P ... HY S s 2l ol s EEE s
LJMMMMMMMMMM

@92 OO0 OO0 OO0 02 S 00D 2 DD

Indications: Total Sprayed Area Basis (1,000 ha)

5.454 5.892 6.055

1.291 1.175 1760 1814 1793 1172 1.273 1.360
B om0l 652,607 563 925,992 444 449 210 130 263 T e

RESEARCH:

kynetec
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Net area, number of applications and
total sprayed area per crop:

Cultivated Area Basis (1,000 ha)

TOTAL
VEGETABLES: .@
2020 | 2021 = -- --- 8 et miiammm  mem——— w810, _5 8 7 3 3 4

POTATO ONION TOMATO BROCCOLI GARLIC CARROT CABBAGE CAULIFLOWER SWEET PEPPER
2021 | 2022 :
2022 | 2023 )

oCO OCO 9SO OCT 6T 0O 02 02 02O

The number of Indications: NET Area Basis (1,000 ha) - Cultivated Area x Area Adoption

applications
14 14 13 14 14 13 14

does not
Indications: Number of Applications

B zoz0 1202 1 SO QOO DD 000 D® @DV 00O 000 OD

Seed Treatment
B 20212022
Indications: Total Sprayed Area Basis (1,000 ha)

1 389 1230 1 471

P 20222023
1252 1.287 1.233

335 337 352 959 957 249
... 54 139 10 mmmmmmlT smmemet s o201 78 91 33 62 63 37,130 132

681 745 715

Note: The values (%)
expressed in the graphs
may have been
rounded.
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Cultivation detailing:

Cultivation detailing:

@ ¢

With regard to the fruits included in the Kynetec study,
citrus (orange, lemon and tangerine) stands out with
312thousandhectarescultivatedandanaveragenumber
ofapplicationsof 19.4. Althoughthe croparea practically
remained unchanged in the last season, the increase in

the number of entries increased the sprayed area by 3%.

52 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES

Banana stands out as the second crop in a cultivated
area with 102 thousand hectares, 11.5 applications
and a total sprayed area of 1,175 hectares. Grape and
apple crops did not have significant variations in area
or technology adoption and practically kept their
sprayed areas stable. Mango and watermelon appear
with 57 and 54 thousand hectares in planted area
respectively, resulting in 1 million and 563 thousand

hectares applied.

RESEARCH:

kynetec

P SEEK

RESEARCH:

In horticultural crops, potatoes had an increase in area
from 97 thousand hectares to 98 thousand, however,
there was a drop in the number of applications, which
together contributed to a reduction in the sprayed area

of the crop (-4%).

Onion has 36 thousand hectares cultivated, 20.1

applications and consecutively 715 thousand hectares

kynetec

P SEEK

sprayed. Tomato, compared to the last season, showed
stability in the planted area, totaling 34 thousand
hectares, a reduction in the average number of
applications from 38.0 to 36.7, resulting in a sprayed
area of 1,233 thousand hectares. The other crops have a
planted area without great representation and therefore

without major variations.
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Analyzing all the crops investigated, we reached a total sprayed area of 562.4
million hectares, where self-propelled, tractorized and aerial (airplane)
represent 71%, 19% and 7%, respectively, of the sprayed area in Brazil, where

the definitions of these main methods are:

« SELF-PROPELLED: According to the Regulatory Norm of the Ministry of
Labor No. 12, self-propelled or automotive machine is that which moves in

terrestrial environment with its own propulsion system;

« TRACTOR: application of products through a machine that features no

self-propulsion;

- AERIAL (AIRPLANE) SPRAYING “.. a specialized service that seeks to o Inthis survey, differences in the use of different
protect or promote the development of agriculture through the in-flight 1.', \’—f?f h application modalities are observed. Aerial
application of fertilizers, seeds and agrochemicals, population of lakes |.\J ff' - (airplane) application, for example, has the
and rivers with fish, reforestation and firefighting in fields and forests” ] 9 nliglnesit pelepien ever 1S JeiEl spryieel aies
(Available at: [5 {_j in the states .of Bahia and Piaui, with 22% and
http//www.agricultura.gov.br/assuntos/sustentabilidade/tecnologia-agropecuaria/ b :5- 14%, respectively.
aviacao-agricola) &

kyhé;l:e@ .
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MATO GROSSO

Mato Grosso has larger total sprayed area than other
states, 170.8 million, since it has an area of soybean,
cotton and winter corn higher than the national
average. Because it is a state with larger areas and
technification of producers, the percentage of
sprayed area by both the self-propelled method and

aerial (airplane), is larger than Brazilian average.

58 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES

BAHIA

As well as the state of Bahia, which has a sprayed
area of 34.9 million hectares and predominantly
adopts the self-propelled application method (63%),
followed by aerial (airplane) application (22%).

kynetec

=Nl Spark
//lf\\T_ sP oacisions

gynetee

=N Spark
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OTHER STATES

Considering the grouping of what we call other Brazilian states (MA, PA,
RO, ES, PE, AL, PB, RN, SE, RJ and CE), the scenario of the backpack sprayer
application method is above the Brazilian average, due to the presence in this
group of the state of ES, which plants coffee, and CE, which plants passion
fruit and whose main method is this one. On the other hand, the percentage
of adoption of self-propelled and tractor application methods is below the

general average of the states.
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Modalities of application

SEASON - 22/23

2%

Indications in %: L/ 1%
Total Sprayed
Area Basis
(1,000 ha).

. SELF-PROPELLED

APPLICATION
MODALITIES

. TRACTOR

. AERIAL (AIRPLANE)

BACKPACK SPRAYER

. OTHERS*

*Bait, Quadricycle,
Drone, Stationary,
Irrigation

Note: The values (%)
expressed in the graphs
may have been rounded.

RESEARCH:

K netec

562.387

(1.000 ha)

. CABIN
. NOT CABIN

NOT
SPECIFIED

106.782

(1.000 ha)
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PROHUMA PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Application modalities by states Application modalities by states

SEASONS - 21|22 - 22/23 SEASONS - 21|22 and 22|23

Indications in %: Total Sprayed Area Basis (1,000 ha).

518.269 562.387 151.599 170.847 62.896 68.382 52.651 53.712 45.794 50.040 42.070 43.967 42,901 43.933 38.209  40.228 31.414 34.954 9.622 11.125 10.264 10.299 7.026 8.957 23.823 25.942

. SELF-PROPELLED

B rracror

. AERIAL (AIRPLANE)

BACKPACK SPRAYER

B orterst

*Bait, Quadricycle, Drone,
Stationary, Irrigation

Note: The values (%)
expressed in the graphs
may have been rounded.

6%4%

‘ 21/22 22/23 ‘ 21/22 22/23 ‘ 21/22 22/23 21/22 22/23 ‘ 21/22 22/23 ‘
SP MG BA Pl OTHER STATES
RESEARCH: RESEARCH:
kynetec kynetec
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Application
modalities by crop

_'n'alyzing through the evaluation of the main crops in
Brazil, the market of 562.4 million hectares of total
.' __5__pr'ayed area, we have soybeans, winter/summer
corn, cotton and sugar cane, the largest markets, with
$Oybeans representing 54% (305.9 million hectares)

of the total sprayed area in Brazil.

wConsidering our most important crop, which is
soybeans, the main application method continues to
‘be self-propelled, with 81% of the total area. Followed

by tractor, with 15%, and aerial (airplane), with 5%.

We can observe that for soybean, winter corn,
cotton, sugar cane, wheat, summer corn,
beans, wheat and peanut crops, there is a
predominance of self-propelled applications.
Next in these crops we have the tractor
application method, with the exception of
cotton, where aerial (airplane) is the second
most used method (18%), and is still the crop
that most employs the adoption of this method.
The second crop with a percentage very close to
cotton in the use of the aerial (airplane) method
is paddy rice, with 28%. Sugarcane also ranks
abovetheaverageforcropsinusingthismethod,
with 23%.

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

The tractor method is the most used in crops
such as coffee, paddy rice, citrus, grape, potato,
peanut, apple, onion, watermelon and melon.
In tomato crops, there is a growth in other
application methods, leveraged by the use of
stationary applications. In forest and apple,
other methods are due to the intensive use of
bait application. Sugar cane, in turn, includes
in other methods the modalities of quadricycle
and drone application.

RESEARCH:

kynetec
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PROHUMA PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS
Application modalities by crop Application modalities by crop
SEASONS - 20|21 e 21|22 SEASONS - 21/22 e 22/23
Indications in %: Total Sprayed Area Basis (1,000 ha). Indications in %: Total Sprayed Area Basis (1,000 ha).
518269 562387 268425 305950 83.258 85.479 42314 41479 35.872 38.055 18.344 20.638 16787 16.623 11.022 11.671 8.404 9.272 6.832 6.690 5.890 6.055 5.995 5.186 4.396 4474 4.566 4446 3.087 3.083 1.980 2.188 1.098

15%

72%
68%
Note: The values
(%) expressed in
the graphs
may have been
rounded.
22% M 19% 2%
19% B 15% B 12% 33% W 28% 32% ”
o, 18%
7% v 11% I 10%
2% 2% 4% 5% 6% 01% 01% 3% 1% 0,1% 04% 7% 6% 0,1% 0,1%
21/22 22/23 21/22 22/23 21/22 22/23 21/22 22/23 21/22 22/23 21/22 22/23 21/22 22/23 21/22 22/23 21/22 22/23 21/22 22/23 21/22 22/23 21/22 22/23 21/22 22/23 21/22 22/23 21/22 22/23 21/22 22/23 21/22 22/23
TOTAL SOYBEAN WINTER CORN COTTON SUGAR CANE WINTER SUMMER COFFEE FOREST BEAN CITRUS PADDY RICE TROPICAL HORTICULTURE TROPICAL PEANUTS TOBACCO
CEREALS CORN FRUITS FRUITS
. SELF-PROPELLED . TRACTOR . AERIAL (AIRPLANE) BACKPACK SPRAYER . OTHERS* . SELF-PROPELLED . TRACTOR . AERIAL (AIRPLANE) BACKPACK SPRAYER . OTHERS*
*Bait, Quadricycle, Drone (specifically sugar cane - biological control), Stationary, Irrigation RESERRCEL RESEARCH: *Bait, Quadricycle, Drone (specifically sugar cane - biological control), Stationary, Irrigation
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Formulations
by application
modalities

68 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES

To perform formulation analysis by application methods, we do not use
the total sprayed area as a basis, but the TREATED LINEAR AREA (ALT). The
formulation market we reviewed equals 1.656 billion of hectares of Treated
Linear Area.

The most commonly used formulations in the main application modalities are:

« CONCENTRATED SUSPENSION (SC): formed by an active ingredient
dispersed in water, suitable for many active ingredients with low solubility in
water, small-sized particles of active ingredient, no flammable dust and liquid.

« EMULSIBLE CONCENTRATE (EC): combination of an active ingredient
dissolved in a solvent with emulsifiers. The types of most common crop
protection formulations in the world;

« SOLUBLE CONCENTRATE (SL): homogeneous liquid formulation for
application after dilution in water as a true solution of active ingredient;

« WATER DISPERSIBLE GRANULES (WG): solid formulation consisting of
granules for suspension application after disintegration and dispersion in
water.

Fonte disponivel em: http://www.ebah.com.br/content/ABAAAAfIEAF/defesa-vegetal-no-brasil?part=10)

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Formulations by application modalities

TOTAL CROPS - 22|23 - Indicacbes %. Base em ALT (1.000 ha)

TOTAL I 2% 3% 12% 1.656.742
SELF-PROPELLED I 2% 3% 12% 1374 28% 1.221.722
1%
1%
TRACTOR 4% 3% 12% 286.415
1%
oy 3% 11% 116.656
1% 1%
BACKPACK SPRAYER 5% 22% 25% 17% 18% 13.967
OTHERS I 7% 8% 7% 11% 17.982
. EC - Emulsifiable Concentrate . SC - Concentrated Suspension . SL - Soluble Concentrate . WG - Dispersible Granules in Water . SG - Granulated Soluble
. WP - Wettable Powder . XX - Other Formulations EW - Emulsion Oil in Water . SP - Soluble Powder in Water Others*
RESEARCH: *Adjuvants. Note: The values (%) expressed in the graphs may have been rounded.
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PRAOHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Main indicators

Cultivated Area (1.000 ha) Net Area (1.000 ha)

Total Sprayed Area

2020 | 2021

SOYBEAN: 20212022 sasesty

2022 | 2023 indicators.

Treated Linear Area

‘ SOYBEAN: 2021|2022 sasesby

2022 | 2023 indicators.

2020 | 2021

Main indicators

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

(1.000 ha) (1.000 ha) e Application Method AdoptiolcI :21, a:Ol‘izyplication Number of Applications Total fgﬁ\gi: )Area Tota: fz:)agzd )Area
+6% +6% ‘ +14% ° Cultivated Area : d a
(1.000 ha) 2 6.9
| | i . 0[21 82% 6,5 6,5 : 20121 200.922
® an 42.459 % an 42452 976,501
37.772 39.944 o 37.772 39.944 = | 3020 - 21/22 80% 21/22 205910
268.425 o 22/23 85% 22/23 246.302 305'950
254.470 843.148 v :
© 42.459 ©
808.100 39.944 268.425

x Adoption of Treatment* (%) x Number of Applications (average)
., 100% 100% 100% '

J 6.7 6.7 7.2

x No. of Products in the Application
® Tank (average)

Sy 32 34 32

Application Method

AERIAL
PLANE)

Adoption by Application
Modality

20|21 27%

21/22 30%

22/23 28%

Adoption by Application
Modality

20|21 8%
21/22 9%

22/23 10%

Number of Applications

48 42 35

Number of Applications

33 34

3,0

Total Sprayed Area
(1.000 ha)

2021 44971

21/22 50.553

22/23 44710

Total Sprayed Area
(1.000 ha)

2021 8.577

21/22 11.962

22/23 14.938

Note: The values (%) expressed in the graphs may have been rounded.

Note: The values (%) expressed in the graphs may have been rounded.
*Treatment may have been performed using chemicals or biologicals. RESEARCH G
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INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS o 2022 I 2023 indicators. . 2022 I 2023 indicators. INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

pR(T)Humﬂ SOYBEAN: 2021|2022 Basesby SOYBEAN: 2021|2022 Basesby pR(T)Humﬂ

Application modalities by states Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha) Indications in %: Total Sprayed Area Basis (1,000 ha)
268425 305950 82140 97.523 34.163 39.739 31.541 32.975 25.033 28.772 26.741 28.170 15.520  18.225 12.821 14.913 7.804 8.972 7.469 8.548 6.193 7.713 6.695 6.083 5.609 6.013 4.357 4.402 2.338 3.902
1OEO%
25%
54% 52%
- 59% 64%
99%
75%
46% 48%
0,
41% 36%
0,
0,2% 0,2% 2% AL i 1% 4%
21/22 - 22/23 21/22 22/23 ‘ 21/22 - 22/23 21/22 22/23 ‘ 21/22 21/22 22/23 21/22 22/23 21/22 22/23 ‘ 21/22 22/23 ‘ 21/22 22/23 ‘ 21/22 22/23 ‘ 21/22 22/23 ‘ 21/22 22/23 21/22 22/23 21/22 22/23
BR MT PR RS Ms GO/DF BA MG TO SP PI MA PA sC RO
. SELF-PROPELLED . TRACTOR . AERIAL (AIRPLANE) RESEARCH: RESEARCH: . SELF-PROPELLED . TRACTOR . AERIAL (AIRPLANE)
kynetec kynetec
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INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

. SELF-PROPELLED

Note: The values (%)
expressed in the graphs
may have been rounded.
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Modalities of application

Indications in %: Total Sprayed Area Basis (1,000 ha).

5%

Total
Tractor

12%

A\ A\

305.950 44.710

(1.000 ha) (1.000 ha)

‘ SOYBEAN:

2022 / 2023

Bases by indicators.

RESEARCH:

kynetec
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‘ SOYBEAN:

2022 / 2023

Bases by indicators.

Formulacoes por Modalities of application

Indications %: Base in ALT (1,000 ha)

UL 2% 3% 12% 976.501

1%

SELF-PROPELLED 2% 3% 12% 793.939

TRACTOR 2% 3% 10% 127.781
AL 2% 2% 3% 12% 54.781

- 100%

. EC - Emulsifiable Concentrate . SC - Concentrated Suspension . SL - Soluble Concentrate . WG - Dispersible Granules in Water . SG - Granulated Soluble
. WP - Wettable Powder . XX - Other Formulations . EW - Emulsion Oil in Water SE - Suspo Emulsion Others*
“Adjuvants. Note: The values (%) expressed in the graphs may have been rounded.
RESEARCH:
kynetec
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PRAOHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Main indicators

Cultivated Area (1.000 ha) Net Area (1.000 ha)

°  16.093 o C
15.898 16.087

15.853

14.594 14.588

x Adoption of Treatment* (%) x Number of Applications (average) x
. 100% 100%  100%

EEE J ) EE

Note: The values (%) expressed in the graphs may have been rounded.
*Treatment may have been performed using chemicals or biologicals.
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Total Sprayed Area (1.000 ha)

® 85.479
83.258

No. of Products in the Application
Tank (average)

y 2.7 2,6 2,8

WINTER %%
CORN: 2005

Bases by indicators

Treated Linear Area

237.474

(1.000 ha)

RESEARCH:
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WINTER 202
CORN: 2023

Bases by indicators

Application Method

Cultivated Area
(1.000 ha)

© 16.093
15.898

14.594

Application Method

AERIAL
RPLANE)

Note: The values (%) expressed in the graphs may have been rounded.
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Main indicators

Adoption by Application

Modality
2021 86%
2022 88%
2023 91%

Adoption by Application

Modality
2021 17%
2022 17%
2023 14%

Adoption by Application

Modality
2021 24%
2022 21%
2023

15%

Number of Applications

41 4,9 4,9

Number of Applications
33 38 37

Number of Applications

21
1,6 1,6

Total Sprayed Area
(1.000 ha)

2021 51.578

2022 68.013

2023 71.878

Total Sprayed Area

(1.000 ha)
2021 .021
2022 9.968
2023 8.459

Total Sprayed Area
(1.000 ha)

2021 5.423

2022 5.267

2023 4.999

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Total Sprayed Area

(1.000 ha)

®

83.258

85.479
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% WINTER CORN:

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

83.258 85.479 37.337 42.135 14.261 12.579 12.395 12.001 8.618

95%

2022 Bases by
2023 indicators

8.721

95%

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

% WINTER CORN; 2022 smety PROHUMA

Modalities of application por estados

Indications in %: Total Sprayed Area Basis (1,000 ha)

3.786 3.034 3.443 2.480 1.805 2.096 832 1.244 780 1.190

3%

0,
12% 10%
2%
02% 6% 6% 02% 2% 2% 3% 2%
2022 2023 2022 2023 2022 2023 2022 2023 2022 2023
BR MT PR MS GO/DF
.SELF-PROPELLED .TRACTOR .AERIAL(AIRPLANE) .OTHERS* i:“‘"c“’ 't
yhetec

82 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES Note: The values (%) expressed in the graphs may have been rounded.

*Drone, Backpack sprayer

w5l Spark

X~ smarter decisions

2022 2023
MG SP MA Pl TO

2022 - 2023 2022 - 2023

RESEARCH: . SELF-PROPELLED . TRACTOR . AERIAL (AIRPLANE) . OTHERS*

kynetec

w5l Spark

X~ smarter decisions

Note: The values (%) expressed in the graphs may have been rounded. PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 83

*Drone, Backpack sprayer



PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

. SELF-PROPELLED

. TRACTOR
. AERIAL
. OTHERS*

Note: The values (%)
expressed in the graphs
may have been rounded.

*Drone, Backpack sprayer

84 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES

WINTER
CORN:

2023

Modalities of application

Indications in %: Total Sprayed Area Basis (1,000 ha).

Total
Tractor

NOT
SPECIFIED

3%
A A
85.479 8.459

(1.000 ha) (1.000 ha)

RESEARCH:

kynetec

hr--‘.’tcc:r:nq_&lgj Spark
/6]7\\"“ s'-'.E')E'r—Tt.s-ms

WINTER PROHUMA
CO RN : INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

2023

Formulations by application modalities

Indicacoes %. Base em ALT (1.000 ha)

1%

TOTAL 2% 6% 10% 15% 237.474

1%
1%

SELF-PROPELLED 2%2% 6% 11% 199.937

1%

TRACTOR 2% 8% 8% 21.344

(AIRPLANE) 2% 3%3% 8% 9% 29% 36% 15.813
0,4%
OTHERS"* 3% 7% 7% 6% 379
- 100%
. SC - Concentrated Suspension . EC - Emulsifiable Concentrate . SL - Soluble Concentrate . WG - Dispersible Granules in Water . SG - Granulated Soluble
. WP - Wettable Powder . SP - Soluble Powder in Water . EW - Emulsion Oil in Water XX - Other Formulations Others*
RESEARCH *Adjuvants. **Drone, Backpack sprayer Note: The values (%) expressed in the graphs may have been rounded.
Mny« PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 85
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PROHUMA PROHUMA
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A
FarmTrak . COTTON

2020 | 2021

kynetec kynetec

oy | Spark espaing \ | Spark PROHUMA IN STITUTE OF SCIENTIFI C STUDIE s |87
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< 2020 | 2021 2020 | 2021 x
pRCDHumH COTTON: ggggigggg @ COTTON: ggg;:gggg pRCDHumH

Bases by indicators. Bases by indicators.

Main indicators Main indicators

Cultivated Area (1.000 ha) Net Area (1.000 ha) Total Sprayed Area Treated Linear Area Application Method Adoption by Application Number of Applications Total Sprayed Area Total Sprayed Area
(1.000 ha) (1.000 ha) Cultivated Area Modality (1.000 ha) (1.000 ha)
+2% +2% 1 +2% 1.000 ha
=25 = 2% = ( ) 20121 100% 216 o5, 211 20121 27.664
© 1.579 ° 1.579 i . 21)22 100% 21j22 31.311 o
SR Lo22 42.314 - o 126.971 22|23 100% 22[23 33.268 22312 41.479
41.479 123.986 6 . y
37.409 ® M
108.582 1550 _1.579
Application Method Adoption by Application .. Total Sprayed Area
Modality Number of Applications (1.000 ha)
RPLANE) 2021 72% 9.9 9,8 9,9 20[21 9.159
— — - 21|22 68% 21|22 10.308
22|23 48% 22|23 7.557
Adoption by Application .. Total Sprayed Area
Modality Number of Applications (1.000 ha)
. _ : 9 13 14
X Adoption of Treatment* (%) X Number of Applications (average) x #;:IS {:’Z:;:)t s in the Application ) — 20121 34% 12 20721 585
0 o o S 292 5 " s 2122 [ 33% 2122 695
y 100%  100% 100% oy 273 263 w29 29 31 B : M
H ! E ! ! a E a - N N -
Note: The values (%) expressed in the graphs may have been rounded.

Note: The values (%) expressed in the graphs may have been rounded.
RESEARCH: RESEARCH:

kynetec kynetec

88 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES =N, Spark =N, Spark
/6]7\\"" amarter decisions /6]7\\"" smarter decisions

*Treatment may have been performed using chemicals or biologicals.

PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 89



pRCDHumﬂ % COTTON: 202112022 % COTTON: 202112022 PR(T)HU(T]H

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS e 2022 | 2023 2022 | 2023 INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Bases by indicators. Bases by indicators.

Application modalities by states Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha) Indications in %: Total Sprayed Area Basis (1,000 ha)

42.314 41.480 29.714 28.963 10.212 10.366 906 1.027 710 685 773 439

3%

21/22 22/23 21/22 22/23 21/22 22/23 ‘ 21/22 22/23 21/22 22/23 21/22 22/23
BR MT BA Ms GO/DF MG
RESEARCH: RESEARCH:
. SELF-PROPELLED . AERIAL (AIRPLANE) . TRACTOR kynetee kynetee . SELF-PROPELLED . AERIAL (AIRPLANE) . TRACTOR

90 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES ) eororsing | 0 Qo oot | G napk . PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 91
Note: The values (%) expressed in the graphs may have been rounded. = P e = P e Note: The values (%) expressed in the graphs may have been rounded.

smarter decisions smarter deciaions



PROHUMA COTTON:

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS 2022 I 2023

Modalities of application

Indications in %: Total Sprayed Area Basis (1,000 ha).

2%

. SELF-PROPELLED

. CABIN

. NOT
SPECIFIED

Total
Tractor

. AERIAL (AIRPLANE)

. TRACTOR

Note: The values (%)
expressed in the graphs
may have been rounded.

A A
41.480 654

(1°000 ha) (1.000 ha) RESEARCH:

92 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES ineorposatl m%lb”

COTTON: PRMHUMA

2022 / 2023 INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Formulations by application modalities

Indications %. Base in ALT (1,000 ha)

1%
TOTAL | 44 3% 4% 4% 8% 126.971
1%
1% I 0,3%

SELF-PROPELLED | 14 4% 3% 9% 104.024
1%

S 3% 7% 3%  13% 21.807

TRACTOR

1.140

e 100%

. EC - Emulsifiable Concentrate . SC - Concentrated Suspension . SL - Soluble Concentrate . WG - Dispersible Granules in Water . EW - Emulsion Oil in Water
. SP - Soluble Powder in Water . UL - Ultra Low Volume Liquid . SG - Granulated Soluble . WP - Wettable Powder . Others*
“Adjuvants. Note: The values (%) expressed in the graphs may have been rounded.

RESEARCH:

ineorposatl mﬁl@;’. Spark PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 93
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PRAOHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Cultivated Area (1.000 ha)

[}

8.703 8.704

8.494

x Adoption of Treatment* (%)

J 95% 96% 96%

Note: The values (%) expressed in the graphs may have been rounded.

*Treatment may have been performed using chemicals or biologicals.

96 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES

SUGAR 202
CANE: 5022

indicators.

Main indicators

Net Area (1.000 ha)

8.029

x Number of Applications (average)

.11

8.§19 8.:",37

Total Sprayed Area Treated Linear Area
(1.000 ha) (1.000 ha)

v

79.028

38.055

©
75.348

x No. of Products in the Application
Tank (average)

J 2,1 2,1

RESEARCH:

kynetee

g \W Spark
A

smarter deciaions

SUGAR 2021
CANE: 5022

indicators.

Main indicators

Application Method

Adoption by Application

. Modali
Cultivated Area odality
(1.000 ha)
2021 61%
2022 69%
® v ..
Application Method . s
8.703 8.704 - Adoptlohr:kl:‘)ilal-\“;:pllcatlon
8.494 y
2021 59%
2022 56%
2023 57%

Application Method Adoption by Application

Modality
2021 44%
: 2022 42%
2023 52%

Number of Applications

2,7

20 2,4

Number of Applications

1,9 1,9 2.1

Number of Applications

1,9

1,6 1,5

Note: The values (%) expressed in the graphs may have been rounded.

RESEARCH:

kynetee

comotating \W Spark

| smarter decisions

Total Sprayed Area
(1.000 ha)

2021 10.581

2022 16.240

2023 13.494

Total Sprayed Area

(1.000 ha)
2021 9.395
2022 8.984
2023 10.609

Total Sprayed Area
(1.000 ha)

2021 5.927

2022 5.576

2023 8.797

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Total Sprayed Area
(1.000 ha)

38.055

®©
35.872

PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 97



PRCT)Humﬂ SUGAR 2022 ;...

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS CAN E ° 2023 indicators
[ ]

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

35.872 38.055 18.351 19.344 6.064 6.363 4.167 4.418 3.534 4.058 1.034 1.248

1%

SUGAR 2022 sesy PR(T)HU(T]H

CAN E: 2023 indicators INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Application modalities by states

1.267 1.142 602 681 375 340 189 170 152 168 137 121

1%
3%

1% 3%

‘ 2022 2023 ‘ 2022 2023 ‘ 2022 2023 ‘ 2022 2023 ‘ 2022 2023 2022 2023
BR SP MS MG GO/DF AL

BACKPACK SPRAYER

. SELF-PROPELLED . TRACTOR . AERIAL (AIRPLANE) . DRONE . QUADRICYCLE

Note: The values (%) expressed in the graphs may have been rounded.

RESEARCH:

kynetec

98 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES ncorpesativg Nl o Spark
/6]7\\"' smarter decisions

(/)79
2022 2023 ‘ 2022 2023 ‘ 2022 2023 ‘ 2022 2023 ‘ 2022 2023 2022 2023
MT PE PB ES PR BA
. SELF-PROPELLED . TRACTOR . AERIAL (AIRPLANE) . DRONE . QUADRICYCLE BACKPACK SPRAYER

RESEARCH:

kyneiec. Note: The values (%) expressed in the graphs may have been rounded.

meporning | Spark PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 99
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PROHUMA SUGAR
INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS C AN E:

2023

Modalities of application

Indications in %: Total Sprayed Area Basis (1,000 ha).

. SELF-PROPELLED

B racTor
B acria
Bl orone

. QUADRICYCLE

. CABIN
. NOT CABIN

NOT
SPECIFIED

Total
Tractor

BACKPACK SPRAYER

Note: The values (%)
expressed in the graphs
may have been rounded.

A A
38.055 10.609

(1.000 ha) (1.000 ha)

RESEARCH:

kynetec

100 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES R Spark
/ylf\\?_ amarter decislons

SUGAR PREHUMA

‘ AN E ° INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS
L]

2023

Formulations by application modalities

Indicacdes %. Base em ALT (1.000 ha)

LD 5% 5% 79.028

1%
SELF-PROPELLED !J 4% 10% 16% 19% 33% 31.743
LA 3% 7% 2% 8% 17% 19% 32% 25.098
ARG 4% 2%2% 14% 15% 19% 29% 14.957

OTHERS** 10% 7.230

- 100%
. SC - Concentrated Suspension . WG - Dispersible Granules in Water . SL - Soluble Concentrate . EC - Emulsifiable Concentrate XX - Other Formulations

. WP - Wettable Powder CS - Capsule Suspension . SG - Granulated Soluble SE - Suspo-Emulsion Others*

**Drone, Backpack sprayer e Quadricycle.  Note: The values (%) expressed in the graphs may have been rounded.
RESEARCH:

kynetec

weonsion N | Spark PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 101
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PROHUMA PRAOHUMA
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Tra /(TM . WHEAT

2021
20272

I_ 2023 J

RESEARCH: RESEARCH:

102 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES = 7}%_,/ Spark = 7\%_,/ Spark PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 103



PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

2021
WHEAT: 2022
2023

Bases by
indicators.

Main indicators

Cultivated Area (1.000 ha) Net Area (1.000 ha)
B
3.061 3.061

()
2.737

X Adoption of Treatment* (%) x Number of Applications (average)
. 100% 100% 100% '

Sy " 6,5 6,6

Note: The values (%) expressed in the graphs may have been rounded.

*Treatment may have been performed using chemicals or biologicals.

104 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES

Total Sprayed Area Treated Linear Area

(1.000 ha) (1.000 ha)
| 56.326
20.053

0]
48.165

(o)
17.758

x No. of Products in the Application
Tank (average)

2,9

"y 27 28

RESEARCH:

kynetec

\..-r.n_-g.-_.-arim_§|w,.
y 4 Spark

smarter deciaions

Main indicators

2021

WHEAT: 2022
2023
Bases by
indicators.

Cultivated Area
(1.000 ha)
Application Method Adoption by Application
Modality
3 0' 61 2021 51%

2022 66%

71%

®
2.737 2023

Adoption by Application
Modality

2021 50%

2022 34%

2023 30%

RESEARCH:

kynetec

Spark

smarter deciaions

v--r--nc.-:rim_&@
2

Number of Applications

6,5 6,6

5,6

Number of Applications

6,3 6,1
52

Note: The values (%) expressed in the graphs may have been rounded.

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Total Sprayed Area
(1.000 ha)

Total Sprayed Area

(1.000 ha) 20.653

2021 7.069

(]
17.758

2022 11.832

2023 14.403

Total Sprayed Area
(1.000 ha)

2021 6.376

2022 5.926

2023 5.629

PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 105



PROHUMA ) whear: 22 ) whear: 22 PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS ° 2023 INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Application modalities by states Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha) Indications in %: Total Sprayed Area Basis (1,000 ha)

17.758 20.053 9.365 9.572 6.701 8.422 611 824 725 787 356 448

01% 02% , , ,
2022 2023 2022 2023 2022 2023 ‘ 2022 2023 ‘ 2022 2023 ‘ 2022 2023
BR RS PR SP SC MG

RESEARCH: RESEARCH:
SELF-PROPELLED TRACTOR AERIAL (AIRPLANE) - - SELF-PROPELLED TRACTOR AERIAL (AIRPLANE)
kynetec kynetec

106 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES oot | G napk weopesing | o Grark . PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 107
Note: The values (%) expressed in the graphs may have been rounded. = 2 e = 2 e Note: The values (%) expressed in the graphs may have been rounded.



PRMOHUMA WHEAT:

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS 2023

Modalities of application

Indications in %: Total Sprayed Area Basis (1,000 ha).

. SELF-PROPELLED

. CABIN

NOT
. TRACTOR CABIN
. AERIAL (AIRPLANE)
Note: The values (%)
expressed in the graphs
may have been rounded.
A\ A\
20.053 5.629
(1°000 ha) (1.000 ha) RESEARCH:
kynetec
108 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES _3@_ Spark

/ylf\\ smarter deciaions

WHEAT: PROHUMA

2023 INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Formulacoes por Modalities of application

Indicacoes %. Base em ALT (1.000 ha)

ToTAL 56.326
1%
SELF-PROPELLED I 3% 8% 16% 27% 29% 40.765
0,3% 1%
TRACTOR 15.503
AERIAL o, o, o,
(AIRPLANE) 8% 56% 31% 58
- 100%
. EC - Emulsifiable Concentrate . SC - Concentrated Suspension . SL - Soluble Concentrate . WG - Dispersible Granules in Water . SG - Granulated Soluble
AL - Other liquids for Direct Application . XX - Other Formulations . EW - Emulsion Oil in Water CS - Capsule Suspension Others*
*Adjuvants Note: The values (%) expressed in the graphs
RESEARCH: may have been rounded.

_}IM_ Spark PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 109
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SUMMER
CORN

2020

2021
‘ 20272

2021

2022
2023 \



PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

SUMMER 2221202

2022 | 2023

Bases by indicators.

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

SUMMER 2020 | 2021
1) EoRN, 20222023 -

Bases by indicators.

Main indicators Main indicators

Cultivated Area (1.000 ha)

]
4.472

v

4.225

22/23

3.624

21/22

X Adoption of Treatment* (%)

20/21

"y 100% 100% 100%

Net Area (1.000 ha)

©

4.465

4.211

22/23

3.614

21/22

x Number of Appllcatlons (average)

20/21

20/ 21 22/23

" Tank (average)

Total Sprayed Area

(1.000 ha)

(0]

16.787 16?623

21/22 | 22/23

11.445

20/21

No. of Products in the Application

W25 26 26

Treated Linear Area

(1.000 ha)

[} v
44.151 44.012

21|22 | 22/23

29.120

20|21

Cultivated Area
(1.000 ha)

0]
4.472

v

4.225

22/23

3.624

21/22

20/21

Application
Method

Application
Method

Aerial (airplane!

Adoption by Application
Modality

20/21 - 45%
21)22 . 41%
22/23 - 44%

Adoption by Application
Modality

o [ se%
21|22 - 62%
corzs (I 57%

Adoption by Application
Modality

20]21 I12%
21|22 I 16%

22/23 I 12%

Number of Applications
44 45
3,8
21|22 22/23
Number of Applications
2,8 3,0
2,1
Number of Applications

1,6 14 1,9

Total Sprayed Area
(1.000 ha)

20]21 - 6.229
22/23 _ 8.242

Total Sprayed Area
(1.000 ha)

20|21 - 4.479

22/23

Total Sprayed Area
(1.000 ha)

2021 . 660
21j22 - 973

22/23 1.019

Total Sprayed Area
(1.000 ha)

|

0]

16.787 16?623

11.445
20/21 | 21/22 §22/23

Note: The values (%) expressed in the graphs may have been rounded.

Note: The values (%) expressed in the graphs
may have been rounded.

RESEARCH: RESEARCH:

kynetec kynetec

\w Spark \w Spark

|\ smarb slon: |\ smarb

112 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 113



pRC_DHumﬂ @v SUMMER 20212022

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS Co R N . 2022 | 2023
© Bases by indicators.

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

16.787 16.623 4.372 4.225 3.798 4.016 2.396 2.576

48%

.;ij SUMMER 2021|2022 pRC’DHumﬂ

Co R N O 2022 I 2023 INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Bases by indicators.

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

2.246 2179 1.528 1.745 1.071 964 1.376 918

100%

39% Ehe

0,2% 2%
21/22 22/23
MG RS PR
. SELF-PROPELLED . TRACTOR . AERIAL (AIRPLANE) . OTHERS* RESEARCH:
A | Fe U S PG T e GBI Note: The values (%) expressed in the graphs may have been rounded. *Drone, Backpack sprayer, Irrigation wesSure N Spark
| e ciglon:

21/22
BA GO/DF
TG . SELF-PROPELLED . TRACTOR . AERIAL (AIRPLANE) . OTHERS*
Mx M, Spark Note: The values (%) expressed in the graphs may have been rounded. *Drone, Backpack sprayer, Irrigation PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 115
?F\\T" smarter decisions



PROHUMA ) SUMMER ) SUMMER PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS ‘ o RN o ‘ o RN o INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS
° °

2022 | 2023 2022 | 2023

Application modalities by states Formulations by application modalities

Indications in %: Total Sprayed Area Basis (1,000 ha). Indications %. Base in ALT (1,000 ha)
TOTAL 4% 10% 21% 21% 29% 44.012
1% 1%
SELF-PROPELLED 2% 5% 11% 23.040
. SELF-PROPELLED
Total
. AERIAL (AIRPLANE) Tractor e
B orters M niL 3% 3% 7% 18% 23% 7% 27% 2.916
*Drone, Backpack sprayer, Irrigation 1% 1%
Note: The values (%) expressed
in the gra;‘z/hsumf::y haﬁ/); b‘:aesne OTHERS™* 3% 2% 3% 20% 25% 32% 540
rounded.
. 100%
o, -
0’2/0 A A . SC - Concentrated Suspension . SL - Soluble Concentrate . EC - Emulsifiable Concentrate . WG - Dispersible Granules in Water . SG - Granulated Soluble
16.623 7.083 . WP - Wettable Powder . SP - Soluble Powder in Water . EW - Emulsion Oil in Water . XX - Other Formulations Others
(1'000 ha) (1°000 ha) RESEARCH T *Adjuvants. **Drone, Backpack sprayer, Irrigation Note: The values (%) expressed in the graphs may have been rounded.
116 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES reoposativg |, Spark reoposativg |, Spark PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 117
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COFFEE
2020 | 2021




PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Cultivated Area (1.000 ha)

° 2104
2.044 2092
20121 | 21)22

x Adoption of Treatment* (%)

"y 99%  100%

99%

Main indicators

Net Area (1.000 ha)

o v

X Number of Applications (average)

Y 54 55 56
5 !

Note: The values (%) expressed in the graphs may have been rounded.

*Treatment may have been performed using chemicals or biologicals.

120 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES

Total Sprayed Area

(1.000 ha)
|

0] v
11.022 11.022 11.671

2021 | 21]22 !

x No. of Products in the Application
Tank (average)

4 2,2 2,3 2,3

2020 | 2021

COFFEE: 20212022

2022 | 2023

Bases by indicators.

Treated Linear Area
(1.000 ha)

v

27.257

25.103
23.855

2021 | 21|22

RESEARCH:

kynetec

ne r-'.-.r\-ari-\3|b/
ﬂ\\T 7] Spark ons

| % smarter decisi

2020 | 2021
@ COFFEE: 2021292
2022 | 2023

Bases by indicators.

Main indicators

Cultivated Area
(1.000 ha)

Application Adoption by Application
Method Modality

21|22 - 66%
22|23 - 67%

® v
2092 2.104

e

Application Adoption by Application
Method Modality

BACKPACK 20J21 -48%
SPRAYER
e 21|22 -42%
22|23 - 49%

2.044
2021 | 21|22
RESEARCH:

kynetec

e r-'.-.r\-ari-\3|b/
= Sparklcns

| %~ smarter gecisl

Note: The values (%) expressed in the graphs
may have been rounded.

Number of Applications

5,8 5,9 5,7

Number of Applications

3,4 30 3,3

20]21 21|22 B

Total Sprayed Area
(1.000 ha)

2021 7.563

21122 8.239

22|23 8.067

Total Sprayed Area
(1.000 ha)

2021 3.284

21]22 2.653

22|23 3.427

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Total Sprayed Area
(1.000 ha)

(] v
11.022 11.022 11.671

PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 121



PROHUMA COFFEE: 20202

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS
Bases by indicators.

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

PRAOHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

COFFEE: 2021 | 2022

2022 | 2023

Bases by indicators.

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

1.701 1.576 552 641 304 514 135 118

11.022 11.671 6.491 6.824 1.839 1.998
. TRACTOR . TRACTOR
25%
BACKPACK SPRAYER 45% BACKPACK SPRAYER

. OTHERS* . OTHERS*

*Irrigation and Drone *Irrigation and Drone

Note: The values (%) Note: The values (%)
expressed in the graphs expressed in the graphs

may have been rounded. may have been rounded.

5% 5% ,
21/22 -+ 22/23 21/22 -+ 22/283 21/22 22/23 ‘ 21/22 22/23 ‘ 21/22 22/23 21/22 22/23
MG ES SP BA RO PR
RESEARCH: RESEARCH:
y_\lly Spark y‘_\lly Spark PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 123
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PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha).

. TRACTOR

BACKPACK SPRAYER

. OTHERS*

. CABIN

NOT
CABIN

Total
Tractor

v

*Irrigation and Drone

Note: The values (%)
expressed in the graphs
may have been rounded.

2% A

AN

11.671 8.067

(1.000 ha) (1.000 ha) kyn -

posating |

124 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES

« 2022|2023
@ Co F F E E ® Bases by indicators.

Bases by indicators. INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

(D corre; PROHUMA

Formulations by application modalities

Indications %. Base in ALT (1,000 ha)

TOTAL F 6% 16% 19% 21% 27% 27.257

TRACTOR A L 7% 14% 17% 23% 28% 20.534
B K ex ﬁim 4% 24% 26% 14% 22% 6.449

OTHERS** 3% 2% 32% 34% 17% 275
.
" 100%
. EC - Emulsifiable Concentrate . SC - Concentrated Suspension . WG - Dispersible Granules in Water . SL - Soluble Concentrate . WP - Wettable Powder SE - Suspo-Emulsion
. XX - Other Formulations EW - Emulsion Oil in Water . SG - Granulated Soluble in Water OD - Dispersion in Oil Others*
*Adjuvants. **Irrigation and Drone Note: The values (%) expressed in the graphs may have been rounded.

RESEARCH:

Kynetee

—N'g_ Spark PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 125
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FOREST
2020 | 2021




PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Cultivated Area (1.000 ha)

7. 957 7. 983
7.585

x Adocio de Tratamento* (%)

74%  73%  72% J

5 21|22 g

Note: The values (%) expressed in the graphs may have been rounded.

*Treatment may have been performed using chemicals or biologicals.

128 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES

Main indicators

Net Area (1.000 ha)

4.194 °©

3.982 3.893
20|21 | 21|22 !

v

x Number of Applications (average)

) !2,2 s

Total Sprayed Area

9.272

(1.000 ha)

8.563
8. 404

x No. of Products in the Application
» Tank (average)

=y 13 1,5 1,5
5 a

2020 | 2021

FOREST: 2021 | 2022

2022 | 2023

Bases by indicators.

Treated Linear Area
(1.000 ha)

|

14.267

®
11.844

21)22

10.691

kynetec

\w Spark

|\ smarb

RESEARCH:

FOREST:

Cultivated Area
(1.000 ha)

|

7. 957 7.983

21)22

7.585

20)21

RESEARCH:

kynetec

\w Spark

|\ smarb

2020 | 2021
2021 | 2022
2022|2023

Bases by indicators.

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Main indicators

Application Adoption by Application
Method Modality

21|22 -49%

Adoption by Application
Modality

20|21 - 28%
21|22 - 30%
22|23 - 28%

Adoption by Application

Application
Method Modality

Aerial (airplane 20[21 I6%
2122 .7%

22|23 . 10%

Number of Applications
) E B&z
Number of Applications

3,7
) ) a

Number of Applications

1,1 1,0 1,1
E B

Note: The values (%) expressed in the graphs may have been rounded.

Total Sprayed Area Total Sprayed Area
(1.000 ha) (1.000 ha)
20|21 - 5.097
+10%
2122 - 4.213
22|23 - 4.643 i
9.272

Total Sprayed Area
(1.000 ha)

20[21 2.862

21|22 2.742

22|23 3.047

Total Sprayed Area
(1.000 ha)

20|21

20]21

21|22 466

22|23 681

PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 129



PRMHUMA FOREST: 2052 2055

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Bases by indicators.

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha).

8.404 9.272 2.346 3.022 1.397 1.877 1.164 1.156 677 734 707 646

1%

2021 | 2022 X
FOREST: sosz| 2003 PROHUMA
Bases by indicators.

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha).

, 04% | 1% 2% 1%
21/22 22/23 21/22 22/23 ‘ 21/22 -22/23 ‘ 21/22 22/23 21/22 22/23
BR MS SP BA PR
B racror [ AeriaL (aireLANE) sackpack sPraver  [JJJJj oTHERS* ResEARCH:
*Drone Note: The values (%) expressed in the graphs may have been rounded. kynetec

130 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES 7>\lL_f/_ Spark
||\ smarter oscislions

A Seark |

453 392 519 323 472 317 325 231 118 222 117 184 107 168
E—
16%
48%
23%
32%
o,
18% 13% .
21/22 -22/23 ‘ 21/22 -22/23 ‘ 21/22 22/23 ‘ 21/22 22/23 21/22 -22/23 ‘ 21/22 -22/23 ‘ 21/22 -22/23
MA MT RS ES PA TO SC
—— B racror [ AeriAL (airpLANE) sackpack spraver [ otHeRs
kynetec *Drone Note: The values (%) expressed in the graphs may have been rounded. PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 131



PR®HUMA FOREST: FOREST: PREHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS 2022 I 2023 2022 | 2023 INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Application modalities by states Formulations by application modalities

. e .
Indications in %: Total Sprayed Area Basis (1,000 ha). Indications %. Base in ALT (1,000 ha)

1%
TOTAL 3% 5% 6% 16% 19% 26% 14.267
TRACTOR 25% 40% 6.652
BAITS 60% 4.643
. TRACTOR . CABIN
B s Total B
> SPECIFIED AERIAL 14% 12% 30% b
Tractor (AIRPLANE) o 6 6 40% 1.129
. AERIAL (AIRPLANE)
1% 1%
BACKPACK SPRAYER
sackeack |11 ST 12% 23% 20% 35% 785
OTHERS*
OTHERS** 2% 21% 16% 34% 1.059
*Drone N
Note: The values (%) 100%
5 / 0,
CHPUEBLEED Hid G . WG - Dispersible Granules in Water . Bait RB . EC - Emulsifiable Concentrate . SL - Soluble Concentrate . GB - Granulated Bait
may have been rounded. A A
. CG - Baits . SC - Concentrated Suspension . WP - Wettable Powder . EW - Emulsion Oil in Water Others*
9.272 3.047
(1.000 ha) (1.000 ha) RESEARCH: RESEARCH: ‘Adjuvants. Drone. Note: The values (%) expressed in the graphs may have been rounded.

kynetec kynetec

132 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES e L Spark e L Spark
/6’|'F\\7"' s,_.ﬂe?'_r.jj_g-:)qs /‘*[F\\T" s'-'.E')E'r—Tt.s-sf!s
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PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Cultivated Area (1.000 ha)

®
957 |

!! 899

X Adoption of Treatment* (%)
“.  100% 100% 100%

20'21 E g

Main indicators

Net Area (1.000 ha)

®
957 |

-! 899

X Number of Applications (average)

“y .

0 7,1

7,4

Note: The values (%) expressed in the graphs may have been rounded.

*Treatment may have been performed using chemicals or biologicals.

136 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES

Total Sprayed Area

(1.000 ha)

6.565 6.690
2021 | 21j22 !

No. of Products in the Application

]
6.832 v

Tank (average)

2,8 2.6 2’9

2020 | 2021
es . 2021]2022
G‘e BEAN: 2022 | 2023

Bases by indicators.

Treated Linear Area

(1.000 ha)
~
19.510
18080

17.507

RESEARCH:

kynetec

'-r-'.'.r\-)ril\-:_slg/ S ark
7€ 2P

smarter deciaions

Cultivated Area
(1.000 ha)

0]

933 957

20|21 | 21|22

RESEARCH:

kynetec

'-r-'.'.r\-)ril\-:_slg/ S ark
7€ 2P

smarter deciaions

2020 | 2021
2021 | 2022
2022|2023

Bases by indicators.

Application
Method

Main indicators

Adoption by Application
Modality

21|22 - 65%

Adoption by Application
Modality

20[21 -44%
21|22 -39%
22|23 -34%

Number of Applications

7,8 7,7
7,4

Number of Applications

5,9 5,8
4,4

Note: The values (%) expressed in the graphs may have been rounded.

Total Sprayed Area
(1.000 ha)

2021 4.092
2122 4.650

22|23 5.332

Total Sprayed Area
(1.000 ha)

2021 2464

21|22 2.180

oo [ 1350

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Total Sprayed Area
(1.000 ha)

]
6.832

v

6.690

6.565

PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 137



o=
0 es | 20212022
F I kq/)l IU' I " | @2 Bean: 2022|2023
INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS Bases by indicators.

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

6.832 6.690 2.966 2.583 1.354 1.235 622 761

. SELF-PROPELLED

. 68%
TRACTOR

80%
B orHers: 98%

*Irrigation, Backpack sprayer
Note: The values (%)
expressed in the graphs
may have been rounded. 32%

20%

0,1% 2%
21/22 -22/23 21/22 - 22/23 21/22 22/23 21/22 22/23 ‘
BR PR MG MT
RESEARCH:
138 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES bl T Spark

X~ smarter decisions

50: Bean: §8§;I§8§§ PR(T)HU(T]H
Bases by indicators.
® ® ez ®
Application modalities by states
Indications in %: Total Sprayed Area Basis (1,000 ha)
749 739 366 576 375 358 316 258 84 181

. SELF-PROPELLED

. TRACTOR
. OTHERS*

*Irrigation, Backpack sprayer

Note: The values (%)
expressed in the graphs
may have been rounded.

21/22 22/23 21/22 - 22/23 21/22 -22/23 21/22 22/23 21/22 22/23
GO/DF SP SC RS BA

RESEARCH:

kynetec
incorporating &?L Spark PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 139
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PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

BEAN:

2022|2023

BEAN: PREHUMA

2022 | 2023 INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Application modalities by states
Indications in %: Total Sprayed Area Basis (1,000 ha).

Formulations by application modalities

Indications %. Base in ALT (1,000 ha)

TOTAL 2% 4% 6% 19% 25% 29% 19.510

. SELF-PROPELLED —

. TRACTOR

SELF-PROPELLED 2% 2% 4% 7% 19% 25% 28% 15.908
CABIN
. OTHERS* Total 1%
NOT
Tractor NoT
*Irrigation, NOT o ° o
Backpack sprayer SPECIFIED TRACTOR 3% 4% 5% 3,594

Note: The values (%) 1%

expressed in the graphs

may have been rounded.

oTHERs™ (4 17% 69% 7% K
- 100%
A . SC - Concentrated Suspension . EC - Emulsifiable Concentrate . SL - Soluble Concentrate . WG - Dispersible Granules in Water . SG - Granulated Soluble
6 690 1.350 . WP - Wettable Powder . XX - Other Formulations . EW - Emulsion Oil in Water AL - Other liquids for Direct Application Others*
[ )
(1‘000 ha) *Adjuvants Note: The values (%) expressed in the graphs may have been rounded.
(1.000 ha) RESEARCH: RESEARCH: ’ ’ ’
kynetec kynetec
140 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES “““7_\?\@1 Spark Mn%\k Spark PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 141
| X, smarte oscisions | R, Smarter gecisions



Farm7rak.




2020 | 2021

PADDY 202 | 2023 PADDY 202 | on3 PR®HUMA

RI CE. 2022 | 2023 RI C E . 2022 | 2023 INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Bases by indicators. Bases by indicators.

N
Y
N

777//}.\ N
/ \/

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Main indicators Main indicators

Cultivated Area (1.000 ha) Net Area (1.000 ha) (T::)a; ::r:;yed Area (T;r?(:;c:‘ :;near Area Reblistioe Adoption by Application Number of Applications T oo T°ta'( f’(’)‘:g:d )A'ea
: : Cultivated Area ’ 2 a
| (1000 ha ool s ap i L. 154 -
o 15.609 - 20121 | 21122
5.995 y 22|23 63% 22|23 1.433 °
13.908 = e

© f oot 5.186
1.194 1.188 v Application Adoption by Application .. Total Sprayed Area
- 1.080 Method Modality Number of Applications (1.000 ha)

3,9
— === 20[21 - 73% 3,4 3,4 20[21 3.377
- 21|22 -38% 21|22
| s 22]23 -64% 20217 [t 22]23 2.307
Application Adoption by Application L Total Sprayed Area
Method Modality Number of Applications (1.000 ha)
20|21 20|21 - 29% : 2021 . 1.122

3,7
32 3,5
21|22 . 52% 21|22 - 2.236
20121 | 21)22
RESEARCH:

22|23 - 38% 1.424
*Treatment may have been performed using chemicals or biologicals. < .
kynetec kynetec

Note: The values (%) expressed in the graphs may have been rounded.
‘_Slg/ S ark ,_,,,_._,\.,,i:‘.\._slg/ S ark
/ylf\\"_ s"-E')':' oacisions /ylf\\"_ s"-E')':' oacisions

1194 4185 - 1194 4188 - 5.858 !
5.186

1.080 1.080

No. of Products in the Application
Tank (average)

x Adoption of Treatment* (%) x Number of Applications (average) x
“. 100% 100% 100% ' )

20|21 | 21]22
20|21 21|22 21|22 20]21

Note: The values (%) expressed in the graphs may have been rounded.
RESEARCH:

22|23

144 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 145



PADD 2021|2022

2022 | 2023

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

5.995 5.186 4.422 3.839

RI C E : Bases by indicators.

PADDY 202112022 PROHUMA

RI CE: Bases by indicators. INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

868 731 705 616
3% 1%

‘ 21/22 22/23
RS
TRACTOR AERIAL (AIRPLANE) SELF-PROPELLED OTHERS*
[ O O [
Note: The values (%) expressed in the graphs may have been rounded. kyne'lGC
146 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES *Drone; Backpack sprayer /-}F\@_ Spark

| %~ smarter decisions

21/22 22/23 ‘
TO
. SELF-PROPELLED . AERIAL (AIRPLANE) . TRACTOR . OTHERS*
RESEARCH:
kyne'lGC. Note: The values (%) expressed in the graphs may have been rounded.
/_;\F\k Spark *Drone; Backpack sprayer PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 147
| %~ smarter decisions



PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

2022 | 2023

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha).

. CABIN

NOT
CABIN

. SELF-PROPELLED

Total
Tractor

. AERIAL (AIRPLANE)

Note: The values (%)
expressed in the graphs
may have been rounded.

*Drone A A - 0,1% A
5.186 2.307

(1.000 ha) (1-000 ha) RESEARCH:
kynetec

148 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES

PADDY PR®HUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS
2022 | 2023

Formulations by application modalities

Indications %. Base in ALT (1,000 ha)

TOTAL 14% 17% 19% 36% 13.908
i 15% 14% 26% 32% 5.603
SELF-PROPELLED 12% 26% 6% 38% 4.371
TRACTOR 15% 11% 21% 40% 3.879
OTHERS** 6% 38% 2% 26% 55
" 100%
. EC - Emulsifiable Concentrate . SL - Soluble Concentrate . SC - Concentrated Suspension . WG - Dispersible Granules in Water EW - Emulsion Oil in Water
. WP - Wettable Powder CS - Capsule Suspension SE - Suspo-Emulsion AL - Other liquids for Direct Application Others*
RESEARCH: *Adjuvants. **Drone Note: The values (%) expressed in the graphs may have been rounded.
/_é\@_ Spark PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 149
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2020 | 2021




<o 2020 | 2021 2020 | 2021 <o
%k, Xk,
PROHUMA CITRUS**: 2021 2022 CITRUS**; 20212022 PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS
Bases by indicators. Bases by indicators.

Main indicators Main indicators

Cultivated Area (1.000 ha) Net Area (1.000 ha) Total Sprayed Area Treated Linear Area Cultivated Area Total Sprayed Area
(1.000 ha) (1.000 ha) (1,000 ha) (1000 hal
|
s 6055 .-
° ‘ 319 ' e  6.055
5.890

15.174

5.446

13.876

Application Adoption by Application o, Total Sprayed Area
Modality Number of Applications (1.000 ha)

319 v 319 v
312 312 5.890
308 308 5.446
20|21 § 21|22 20|21 § 21|22 20]21 | 21]22

312
308
19,2
— — 0, 18,6 4
— — 20|21 100% 16,6 2021 5.293
21|22 100% . 21|22 5.717
2223 100% 20121 | 2122 2223 5.976
Note: The values (%) expressed in the graphs may have been rounded.
20|21 § 21|22
. No. of Products in the Application
* [0,
X Adoption of Treatment™* (%) x Number of Applications (average) x Tank (average)
o, o o - 19,4
100/: 100% 100% y 25 26 2,9
20j21 | 21]22
21|22 20|21 2122 2021
Note: The values (%) expressed in the graphs may have been rounded.
RESEARCH: RESEARCH:
*Treatment may have been performed using chemicals or biologicals. k 'l k 'l
y y PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 153

**Citrus (tangerine, lemon and orange)
152 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES \W Spark \W Spark
|\ smarb |\ smarb



o ok 2021 | 2022 ok 2021 | 2022 o
PRQDHUI | IH CITRUS™*: 20222023 CITRUS™*: 2022|2023 PRQDHUI | Iﬂ
Bases by indicators. Bases by indicators. INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Application modalities by states Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha) Indications in %: Total Sprayed Area Basis (1,000 ha)

156 244 273 204

5.890 6.055 4.754 4.646 369 526 338 435

Note: The values (%)
expressed in the graphs
may have been rounded.

Note: The values (%)
expressed in the graphs
may have been rounded.

*Bait, Backpack sprayer and *Bait, Backpack sprayer and
Stationary, Aerial (airplane)

Stationary, Aerial (airplane)

2%

2%
- 22/23 21/22 - 22/23 21/22 22/23
BA PR

3%

RESEARCH: RESEARCH:

kynetec kynetec s

154 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES gl V8 Spark i N Spark



PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Note: The values (%)
expressed in the graphs
may have been rounded.

*Bait, Backpack sprayer and
Stationary, Aerial (airplane)

156 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES

CITRUS**:

2022|2023

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha).

. CABIN

NOT
CABIN

NOT
SPECIFIED

A\ AN
6.055 5.976

(1.000 ha) (1,000 ha) RESEARCH:
kynetec

AP
/ﬁg-- Spark

CITRUS**:

2022|2023

PRAOHUMA

Formulations by application modalities

Indications %. Base in ALT (1,000 ha)

ToTAL 5% 10% 25% 27% 17.495

TRACTOR 5% 10% 25% 27% 17.378

OTHERS** 6% 10% 23% 16% 117

L

100%

. EC - Emulsifiable Concentrate . SC - Concentrated Suspension

WG - Dispersible Granules in Water . WP - Wettable Powder . SL - Soluble Concentrate

OD - Dispersion in Oil . XX - Other Formulations EW - Emulsion Oil in Water FS - Concentrated Suspension for Seed Treatment Others*

*Adjuvants. *Bait, Backpack sprayer and Stationary, Aerial (airplane) Note: The values (%) expressed in the graphs may have been rounded.

kynetec

AP
/ﬁg-- Spark

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS
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PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Cultivated Area (1.000 ha)

210
®
190
170
21|22

X Adoption of Treatment™* (%) x
.. 100% 100% 100%

210
(0]
190
1.582

Main indicators

Total Sprayed Area

(1.000 ha)

o  2.188

1.980 !

X No. of Products in the Application

Tank (average)
E

Net Area (1.000 ha)

Number of Applications (average)

104 104

Note: The values (%) expressed in the graphs may have been rounded.

*Treatment may have been performed using chemicals or biologicals.

160 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES

PEANUTS:

2021 | 2022
2022 | 2023
2023 | 2024

Bases by indicators.

Treated Linear Area

(1.000 ha)

9.254

RESEARCH:

kynetee

PR \w Spark

smarter de

@ PEANUTS:

2021 | 2022
2022 | 2023
2023 | 2024

Bases by indicators.

Cultivated Area
(1.000 ha)

RESEARCH:

kynetee

PR \w Spark

smarter de

Application
Method

Main indicators

Adoption by Application
Method Modality

21|22 - 43%

' ° 85 0
22[23 - 83%
2324 -35%

Application

Number of Applications

11,7

Adoption by Application
Modality

Number of Applications

11,3

9,5
2122 - 59% 89
) 22|23 .23%
23|24 - 71%

Note: The values (%) expressed in the graphs may have been rounded.

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Total Sprayed Area
(1.000 ha)

Total Sprayed Area . . 119
(1.000 ha) -

21|22 - 631 ° 2.188

e | ¢ 1%0III

23|24 - 861
PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 161

1.582
Total Sprayed Area
(1.000 ha)
22|23 -483
e | 1326 21|22



PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

1.980

. SELF-PROPELLED

. TRACTOR

Note: The values (%)
expressed in the graphs
may have been rounded.

PEANUTS:

2022 | 2023
2023 | 2024

Bases by indicators.

PEANUTS:

2022 | 2023
2023 | 2024

Bases by indicators.

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

2.188

. SELF-PROPELLED

. TRACTOR

Note: The values (%)
expressed in the graphs
may have been rounded.

22/23
SP
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PROHUMA ) PEANUTS: %) PEANUTS: PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS 2023 I 2024 2023 | 2024 INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Application modalities by states Formulations by application modalities

Indications in %: Total Sprayed Area Basis (1,000 ha). Indications %. Base in ALT (1,000 ha)

1% 1%
J 6% 8% 19% 49% 9.254
1%

1R~

TOTAL

SELF-PROPELLED

8% 17% 48% 5.735

. SELF-PROPELLED

. TRACTOR

Note: The values (%)
expressed in the graphs
may have been rounded.

Total X
Tractor

. CABIN

DOBIN TRACTOR I 5% 8% 21% 50% 3.517

- 100%

. SC - Concentrated Suspension . EC - Emulsifiable Concentrate . SL - Soluble Concentrate . WG - Dispersible Granules in Water SE - Suspo-Emulsion

. SG - Granulated Soluble in Water CS - Capsule Suspension . XX - Other Formulations . DC - Dispersible Concentrate Others*

A\ /\
2'1 88 1‘326 *Adjuvants. Note: The values (%) expressed in the graphs may have been rounded.

(1.000 ha) (1.000 ha)

RESEARCH: RESEARCH:

kynetec kynetec
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PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Cultivated Area (1.000 ha)

0%

[] v
61 62 62
20|21 | 21]22 p22/23

x Adoption of Treatment* (%)
100% 100% 100%

=

Main indicators

Net Area (1.000 ha)

© v
62 62

X Number of Applications (average)

61

"ty 290 291

27,6
E

Note: The values (%) expressed in the graphs may have been rounded.

*Treatment may have been performed using chemicals or biologicals.
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Total Sprayed Area

(1.000 ha)

®
1.814

1.760 1.723

x No. of Products in the Application
Tank (average)

W19 21

’
20]21 E 2

21
2/23

2020 | 2021

GRAPE: 2021|2022

2022 | 2023

Bases by indicators.

Treated Linear Area
(1.000 ha)

© 3.668
3.894

20|21 | 21|22

RESEARCH:

kynetec

'-r-'.'.r\-)ril\-:_slg/ S ark
7€ 2P

smarter deciaions

2020 | 2021

GRAPE: 2021|2022

2022 | 2023

Bases by indicators.

Cultivated Area
(1.000 ha)

22/23

RESEARCH:

kynetec

'-r-'.'.r\-)ril\-:_slg/ S ark
7€ 2P

smarter deciaions

Application
Method

e ——

e

Application
Method

BACKPACK
SPRAYER _
o y '

Main indicators

Adoption by Application
Modality

20|21 - 97%
21|22 - 99%
22|23 - 99%

Adoption by Application
Modality

20]21 I12%
21|22 I17%
22|23 I 7%

Adoption by Application
Modality

20|21 I7%
21|22 I8%
22|23 I 17%

Number of Applications

27,9 275 268

Number of Applications

28 w38

2,0
M

Number of Applications
21,2

12,4

20]21

Note: The values (%) expressed in the graphs may have been rounded.

Total Sprayed Area
(1.000 ha)

20|21 -1.641
21|22 - 1.698
s I 1.657

Total Sprayed Area
(1.000 ha)

20|21 - 21
21|22 - 38
22|23 I9

Total Sprayed Area
(1.000 ha)

20|21 _ 91
2122 - 65

2223 - 43

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Total Sprayed Area
(1.000 ha)

]
1.814

1.723

20|21
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PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

IRRIGATION

BACKPACK SPRAYER

Note: The values (%)
expressed in the graphs
may have been rounded.

170 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES

1.814

1.723

759

BR

22/23

21/22

RS

816

22/23

1%

PRAOHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

2021 | 2022
GRAPE: 2022|2023
Bases by indicators.

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

2021 | 2022
GRAPE: 2022|2023
Bases by indicators.

453 380 313 271 158 112 54
. TRACTOR
. STATIONARY

100% BACKPACK SPRAYER
IRRIGATION
Note: The values (%)
expressed in the graphs
may have been rounded.
1%
21/22 22/23 21/22 22/23 21/22 22/23 21/22 22/23 21/22 22/23
PE SsP BA PR sC
RESEARCH: RESEARCH:
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GRAPE:

2022|2023

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha).

1%
1%

. TRACTOR

. STATIONARY

Total X
Tractor

B cren

NOT
CABIN

BACKPACK SPRAYER
. IRRIGATION

Note: The values (%)
expressed in the graphs
may have been rounded.

A A
1.723 1.657
(1.000 ha) (1.000 ha) RESEARCH:

kynetec
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GRAPE: PRAOHUMA

2022 I 2023 INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Formulations by application modalities

Indications %. Base in ALT (1,000 ha)

1%
TOTAL 3% 10% 3.668
2%
2%
TRACTOR 3% 10% 3.547
1%
1%
STATIONARY 2% 3% 18% 18% 18% 8% 28% 87
IRRIGATION 50% 16% 31% 20
BACKPACK 2% 3% 16% 29% 14% 4% 26% 14
“ 100%
. WP - Wettable Powder . SC - Concentrated Suspension . WG - Dispersible Granules in Water . SL - Soluble Concentrate . EC - Emulsifiable Concentrate
. SG - Granulated Soluble in Water . DC - Dispersible Concentrate . XX - Other Formulations OD - Dispersion in Qil Others*
*Adjuvants. Note: The values (%) expressed in the graphs may have been rounded.
RESEARCH:

gynetee
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PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Main indicators

Cultivated Area (1.000 ha)

(0] ®
97 98 97 98
92 92
20|21 | 21|22 20]21 | 21|22

x Adoption of Treatment* (%)
.. 100% 100% 100%

15 0
2o|21

Note: The values (%) expressed in the graphs may have been rounded.

Net Area (1.000 ha)

x Number of Applications (average)

*Treatment may have been performed using chemicals or biologicals.
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Total Sprayed Area
(1.000 ha)

®
1530 |
1.471
1.389

x No. of Products in the Application
Tank (average)

o34

3,0 3,2

2020 | 2021
POTATO: 2021|2022

2022 | 2023

Bases by indicators.

Treated Linear Area

(1.000 ha)

© v
4.665 4.734

2021 | 2122

RESEARCH:

kynetec

\w Spark

|\ smarb

2020 | 2021
% POTATO: 2021 | 2022
2022 | 2023

Bases by indicators.

Cultivated Area
(1.000 ha)

Application
Method

®
oy 98
92
2021 | 21)22

RESEARCH:

kynetec

\w Spark

|\ smarb

Application
Method

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Main indicators

Adoption by Application
Modality

Adoption by Application
Modality

20|21 . 47%

21|22 |3%

22|23 - 52%

Number of Applications

15,5

8,8 9,1

Number of Applications

13,4

10,5
M 1y0 M

21|22

Note: The values (%) expressed in the graphs may have been rounded.

Total Sprayed Area

(1.000 ha)
Total Sprayed Area
(1.000 ha) ®
1.530

1.471

20|21 - 809

Total Sprayed Area
(1.000 ha)

21|22 |3,o

22|23 _ 531 20|21
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PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

1.530 1.471 508 417 281 312 226 256

2021 | 2022
% POTATO: 2022|2023
Bases by indicators.

2021 | 2022
POTATO: 2022|2023

PRAOHUMA

Bases by indicators. INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

193 182 161 158

8%
8%

22/23 ‘ 21/22 22/23 21/22 22/23
MG PR SP
. TRACTOR SELF-PROPELLED . OTHERS* *"”ga”‘;"’ ?C;C(k‘.’ aclk ) EEARCH’ "
Sprayer, Aerial (airplane yne GC

178 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES Note: The values (%) expressed in the graphs may have been rounded. i Nl Spark
AT aries ekt

21/22 22/23 ‘ 21/22 22/23 ‘ 21/22 22/23 ‘ 21/22 22/23
RS BA GO/DF SC
RESEARCH: *Irrigation, Backpack
. TRACTOR SELF-PROPELLED . OTHERS* . .
kyne.LeC sprayer, Aerial (airplane)
- _>\d_;/ Spark Note: The values (%) expressed in the graphs may have been rounded. PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 179
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PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Application modalities by states

. TRACTOR

. SELF-PROPELLED

. OTHERS*

Note: The values (%)
expressed in the graphs
may have been rounded.

*Irrigation, Backpack sprayer

3%
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Indications in %: Total Sprayed Area Basis (1,000 ha).

Total
Tractor

v

AN

1471 889

(1.000 ha) (1.000 ha)

% POTATO:

2022 | 2023

. CABIN

NOT
CABIN

. NOT
SPECIFIED

RESEARCH:

kynetec

.._._ﬁ._\.-im'_}lw/ S k

% POTATO:

2022 | 2023

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Formulations by application modalities

Indications %. Base in ALT (1,000 ha)

TOTAL [J 10% 12% 15% 15% 35% 4.734
TRACTOR [i F 11% 12% 16% 13% 37% 2.636
SELF-PROPELLED lﬁ 9% 11% 14% 17% 34% 1.967
OTHERS** 7% 15% 11% 29% 25% 130
* soo

. SC - Concentrated Suspension . EC - Emulsifiable Concentrate . WP - Wettable Powder . WG - Dispersible Granules in Water . SL - Soluble Concentrate

EW - Emulsion Oil in Water . SP - Soluble Powder in Water OD - Dispersion in Qil . XX - Other Formulations Others*

*Adjuvants. ** Irrigation, Backpack sprayer, Aerial (airplane) Note: The values (%) expressed in the graphs may have been rounded.

RESEARCH:

kynetec
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PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Cultivated Area (1.000 ha)

® v
101 102

X Adoption of Treatment* (%)

100% 100%

20'21 E

Main indicators

Net Area (1.000 ha)

® v
101 102

X Number of Applications (average)

12,7

11,5

20|21

Note: The values (%) expressed in the graphs may have been rounded.

*Treatment may have been performed using chemicals or biologicals.
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Total Sprayed Area
(1.000 ha)

©
1.291

1. 175

20|21

No. of Products in the Application

Tank (average)

2,2
g

. 2020|2021
BANANA: 2022 | 2023

Bases by indicators.

Treated Linear Area
(1.000 ha)

2.844

RESEARCH:

kynetee

PR \w Spark

smarter de

BANANA:

RESEARCH:

kynetee

nennpoeatl

\w Spark

smarter de

2020 | 2021
* 2022|2023

Bases by indicators.

Application
Method

BACKPACK
SPRAYER

Application
Method

Aerial (airplane

Main indicators

Adoption by Application
Modality

84%

2021

22|23

Adoption by Application
Modality

20|21 - 51%
22|23 - 37%

Adoption by Application
Modality

20|21 - 32%
22|23 - 34%

Number of Applications

) Q

Number of Applications
6,8
5,5
M
Number of Applications

ﬂ :

Total Sprayed Area
(1.000 ha)

20|21 - 420
22|23 - 504

Total Sprayed Area
(1.000 ha)

20|21 - 353
22|23 - 210

Total Sprayed Area
(1.000 ha)

20[21 - 241
22|23 - 242

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Treated Linear Area
(1.000 ha)

]
1.291
1.175
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pR(T)Humﬂ BANANA: 2020 | 2021 BANANA: 2020 | 2021 pR(T)HumH

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS ® 2022 I 2023 ® 2022 I 2023 INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Bases by indicators. Bases by indicators.

Application modalities by states Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha) Indications in %: Total Sprayed Area Basis (1,000 ha)
1.291 1.175 452 445 303 271 347 228 141 190 47 41

BACKPACK SPRAYER 4% BACKPACK SPRAYER

AERIAL (AIRPLANE) AERIAL (AIRPLANE)
L] _— L]
. TRACTOR 7% . TRACTOR
. IRRIGATION . IRRIGATION
. STATIONARY 73% 53% . STATIONARY

. OTHERS* . OTHERS*

Note: The values (%)
expressed in the graphs
may have been rounded.

Note: The values (%)
expressed in the graphs
may have been rounded.

20%
*Drone, Stationary, Bait 2% 3% *Drone, Stationary, Bait
20/21 22/23 20/21 22/23 20/21 22/23
BR SP MG BA SC PE
RESEARCH: RESEARCH:
kynetec kynetec
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PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

BACKPACK SPRAYER
. TRACTOR
. AERIAL (AIRPLANE)

. STATIONARY

Note: The values (%)
expressed in the graphs
may have been rounded.

*Irrigation, Drone.
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BANANA: 2022|2023

Bases by indicators.

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha).

Total
Tractor

v

NOT
SPECIFIED

A A
1.175 210

(1.000 ha) (1-000 ha) RESEARCH:
kynetec

ne f.-.'.r\..\-'i:\.\._slw/ S ark
/ylf\\T_ s"-E')':' secisions

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

BANANA: 2022|2023

Bases by indicators.

Formulations by application modalities

Indications %. Base in ALT (1,000 ha)

R
TomaL § 2% 3% 4% @ 5% 8% 14% 16% 23% 2.590
\;
s
BACKPACK ¢ o,
SPRAYER § 5% 784
‘ 3
i ERIAL i 6% 11% 7% 18% 29% 733
‘ 0,4%
§
TRACTOR 4¢ 4% 7% 2% 15% 15% 22% 518
4
‘ 0,3%
§
IRRIGATION ¢ ¢ 19% 16% 4% 15% 25% 76
4
‘ 0,5%
{
§ (3 o () (3
OTHERS*™* 8% 3% 3% 11% 479
4
. 100%
. EC - Emulsifiable Concentrate . SL - Soluble Concentrate . SC - Concentrated Suspension . SO - Oil for Pulverization . WG - Dispersible Granules in Water
. WP - Wettable Powder . XX - Other Formulations SG - Granulated Soluble in Water EW - Emulsion Oil in Water Others*
*Adjuvants. **Drone, Stationary, Bait Note: The values (%) expressed in the graphs may have been rounded.
RESEARCH:

gynetee

.'.r\..\-'i:\.\._slw/ S ark
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PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

pR(T)HU[ NA 2010 | 2021 2010 | 2021
INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS To MATO: igg; : iggg TO MATO: ggg; : gggg

Bases by indicators. Bases by indicators.

Main indicators Main indicators

Total Sprayed Area
(1.000 ha)

] v ) v
33 34 34 33 34 34

x Adoption of Treatment* (%) x Number of Applications (average)
. 100% 100% 100% ., 375 380

H H H 20/2t 2d122

Note: The values (%) expressed in the graphs may have been rounded.

Cultivated Area (1.000 ha) Net Area (1.000 ha)

1.252 1. 287

20|21 | 21|22

x No. of Products in the Application
® Tank (average)

Y a5 g4 38
M

1.233

36,7

*Treatment may have been performed using chemicals or biologicals.
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Treated Linear Area

(1.000 ha)

o 4683
4.347 4388

20|21 | 21|22

RESEARCH:

kynetee

\w Spark

smarter de

Cultivated Area
(1.000 ha)

@
34 34
RESEARCH:

kynetee

\w Spark

smarter de

33

20|21

Adoption by Application
Modality

20[21 - 37%
21|22 - 47%
22|23 - 41%

Adoption by Application
Modality

20|21 - 36%
21|22 - 35%
22|23 . 29%

Adoption by Application
Modality

20|21 - 29%
21]22 -30%
2225 O 3%

Note: The values (%) expressed in the graphs may have been rounded.

Number of Applications

36,9

Number of Applications
42,9
30,9
25,0

20|21 21|22

Number of Applications

24,4

Total Sprayed Area
(1.000 ha)

20]21 454
21|22 671

22|23 541

Total Sprayed Area
(1.000 ha)

20)21

517

Total Sprayed Area
(1.000 ha)

20]21 203

21|22 248

22|23 263

Total Sprayed Area
(1.000 ha)

@
1.252 1287 .4

20|21 | 21|22
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PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

. 2021|2022
@ Tomato: 2022 | 2023

Bases by indicators.

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

1.287 1.233 340 313 305 310 237 201 107 64 60

@ Tomato: 202112022 PRCDHU(T]H

2022 I 2023 INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Bases by indicators.

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

85%
100%
6%
22/23 ‘ 21/22 21/22 22/23
SP GO/DF ES
. STATIONARY . TRACTOR . SELF-PROPELLED BACKPACK SPRAYER . IRRIGATION . OTHERS* RESEARCH:
194 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES Note: The values (%) expressed in the graphs may have been rounded. y

'-r-'.'.r\.;rih-\'_}lg/ S ark
/ylf\\"_ s"-E')':'r?:s-r:ns

43 56 47 46
4%
77%
0,
100% 100% 89%
1%
8%
El—
21/22 22/23 ‘ 21/22 - 22/23 ‘ 21/22 22/23 ‘ 21/22 22/23 ‘ 21/22 - 22/23 ‘ 21/22 22/23
RJ PR SC RS PE CE
TG . STATIONARY . TRACTOR . SELF-PROPELLED BACKPACK SPRAYER . IRRIGATION . OTHERS*

Note: The values (%) expressed in the graphs may have been rounded.

My Spark
/ylf\\"_ s"-E')':'r?:s-r:ns
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pRc'DHumﬂ TOMATO: TOMATO: pRc‘DHumﬂ

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS 2022 I 2023 2022 I 2023

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Modalities of application Formulations by application modalities

Indications %. Base in ALT (1,000 ha)
Indications in %: Total Sprayed Area Basis (1,000 ha).

2%

ToTAL 2%2% 2% 11% 4.683
STATIONARY 2% 2% 3% 10% 2.141
1% 1%
. STATIONARY -
TRACTOR 1.060
B rracror 7
. SELF-PROPELLED SELF-PROPELLED 3% 11% 1.054
BACKPACK SPRAYER Total X M e el L
»
. IRRIGATION Tractor El/(_:\)gl N BACKPACK SPRAYER 4% | 3% 9% 183
NOT 1% 1%
. OTHERS* SPECIFIED
IRRIGATION
*Adjuvants
Note: The values (%) OTHERS* 10%
expressed in the graphs
may have been rounded. :
). 1% - 100%

. SC - Concentrated Suspension . WP - Wettable Powder . EC - Emulsifiable Concentrate . WG - Dispersible Granules in Water . SL - Soluble Concentrate

A

- i - i - ion Oil i - Dispersi Others*
1.233 302 . SP - Soluble Powder in Water . XX - Other Formulations . EW - Emulsion Oil in Water . DC - Dispersible Concentrate ers
(1°000 ha) (1-000 ha) RESEARCH: RESEARCH: *Adjuvants Note: The values (%) expressed in the graphs may have been rounded.
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PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Cultivated Area (1.000 ha)

® v
32 3 31

x Adoption of Treatment* (%)
) ., 100% 100% 100%

Main indicators

Net Area (1.000 ha)

0] v
32 34 31
20121 | 2122 !

x Number of Applications (average)
412 435

4371
E

Note: The values (%) expressed in the graphs may have been rounded.

*Treatment may have been performed using chemicals or biologicals.
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Total Sprayed Area
(1.000 ha)

© 1.360

1.273
1.172
20|21 | 21j22

x No. of Products in the Application
Tank (average)

<49 18 18
M &

2020 | 2021

APPLE: 2021]2022

2022|2023

Bases by indicators.

Treated Linear Area

(1.000 ha)

° 2.466
2283 _2.301

20|21 | 21|22

RESEARCH:

kynetec

\W Spark

|\ smarb ns

2020 | 2021
APPLE: 2021|2022
2022 | 2023

Bases by indicators.

Application
Method

2021 | 21j22

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Main indicators

2021 100%

2122 100%

22|23

100%

Adoption by Application
Modality

20|21 95%

21|22 95%

22|23 - 89%

Number of Applications

5,1

) M‘Ls a

Note: The values (%) expressed in the graphs may have been rounded.

Total Sprayed Area

Cultivated Area (1.000 ha)
(1.000 ha)
Application Adoption by Application . Total Sprayed Area
+1% Modality Number of Applications (1.000 ha) . 1 3v60

370 389

1.273

o [ 102

Total Sprayed Area
(1.000 ha)

20|21 . 130
2122 - 131

RESEARCH:

kynetec
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PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

2021 | 2022
APPLE: 2022|2023
Bases by indicators.

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

1.273 1.360

. TRACTOR . BAITS

Note: The values (%) expressed in the graphs
may have been rounded.

PRAOHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

2021 | 2022
6 APPLE: 2022|2023
Bases by indicators.

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

679 730 594 630

Note: The values (%) expressed in the graphs
may have been rounded.

21/22 22/23
BR

kynetec

202 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES —\\llf_’/ Spark

kynetec
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PRMOHUMA APPLE:

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS 2022 I 2023

Modalities of application

Indications in %: Total Sprayed Area Basis (1,000 ha).

. CABIN

NOT
CABIN

. TRACTOR
. BAITS

Note: The values (%)
expressed in the graphs
may have been rounded.

A A
1.360 1.217

(1.000 ha) (1.000 ha)

RESEARCH:

kynetec

e .\\_\\LL/
Ak Seark

204 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES

APPLE: PROHUMA

2022 I 2023 INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Formulations by application modalities

Indications %. Base in ALT (1,000 ha)

|
L 4% 5% 11% 18% 25% 26% 2.466
2%
TRACTOR 5% 11% 19% 26% 28% 2.324
1%

- 100%
. SC - Concentrated Suspension . WP - Wettable Powder . EC - Emulsifiable Concentrate . WG - Dispersible Granules in Water . SL - Soluble Concentrate

. GE - Gas Generator OD - Dispersion in Oil . SG - Granulated Soluble in Water . DC - Dispersible Concentrate Others*

*Adjuvants. Note: The values (%) expressed in the graphs may have been rounded.

RESEARCH:

kynetec

—\\Lli/ Spark PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 205
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2022 | 2023
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PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Cultivated Area (1.000 ha)

261

x Adoption of Treatment* (%)

Sy 100%

Main indicators

Net Area (1.000 ha)

261

X Number of Applications (average)

Note: The values (%) expressed in the graphs may have been rounded.

*Treatment may have been performed using chemicals or biologicals.

208 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES

Total Sprayed Area
(1.000 ha)

1.098

No. of Products in the Application
Tank (average)

1,4

. 2022|2023
TO BACCO ® Bases by indicators.

Treated Linear Area
(1.000 ha)

1.490

RESEARCH:

gynetee

posating |

@ TOBACCO:

Cultivated Area
(1.000 ha)

261

RESEARCH:

gynetee

posating |

2022 | 2023

Bases by indicators.

Main indicators

Adoption by Application
Modality

69%

22)23

Adoption by Application

Application h
Method Modality

0,
BACKPACK 7%

SPRAYER

22|23

Number of Applications

1,9

22|23

Number of Applications

3,0

22|23

Note: The values (%) expressed in the graphs may have been rounded.

Total Sprayed Area
(1.000 ha)

335

22|23

Total Sprayed Area
(1.000 ha)

763

22|23

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Total Sprayed Area
(1.000 ha)

1098

PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 209



PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

1.098 556

BACKPACK SPRAYER . TRACTOR

Note: The values (%) expressed in the graphs
may have been rounded.

. 2022|2023
@ TO BACCO ® Bases by indicators.

() roBacco: 21z PROHUMA

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

342 201

BACKPACK SPRAYER . TRACTOR

Note: The values (%) expressed in the graphs
may have been rounded.

BR
22/23 22/23

RESEARCH:

kynetec

210 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES s N Spark

PR
22/23 22/23
RESEARCH:
y_\\,._/ Spark PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 211
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PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

BACKPACK SPRAYER

. TRACTOR

Note: The values (%)
expressed in the graphs
may have been rounded.

212 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES

. 2022|2023
@ TO BACCO ® Bases by indicators.

Modalities of application

Indications in %: Total Sprayed Area Basis (1,000 ha).

Total
Tractor

Total

AN AN

1.098 335

(1.000 ha) (1.000 ha)

. CABIN

NOT
CABIN

RESEARCH:

kynetec

® Bases by indicators. INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

@ TOBACCO: 2022|2023 PRCT)Humﬂ

Formulations by application modalities

Indications %. Base in ALT (1,000 ha)

1% 1% 1%

TOTAL 12% 13% 20% 32% 1.490
1%
03% 0 1%
BACKPACK 17% 9% 20% 24% 1.006
1%
1% 0,3%
1% 1% s
100%
. EC - Emulsifiable Concentrate . SC - Concentrated Suspension . SL - Soluble Concentrate . WG - Dispersible Granules in Water . FD - Canned Fumigant
CS - Capsule Suspension . AL - Other liquids for Direct Application . DC - Dispersible Concentrate . WP - Wettable Powder Others*
*Adjuvants. Note: The values (%) expressed in the graphs may have been rounded.

RESEARCH:

Kynetec

7>\L|!_ Spark PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 213
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2020 | 2021
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PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Cultivated Area (1.000 ha)

° 57
55
50

x Adoption of Treatment* (%)
“. 100% 100% 100%

Main indicators

Net Area (1.000 ha)

o 57
55
50
2021

X Number of Applications (average)
J 17,2 18,1 18,1

Note: The values (%) expressed in the graphs may have been rounded.

*Treatment may have been performed using chemicals or biologicals.

216 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES

864
20|21 | 21j22

Tank (average)

Total Sprayed Area
(1.000 ha)

® 1.032

| !

No. of Products in the Application

2,5

2,5

2,5

2020 | 2021

MANGO: 2021|2022

2022 | 2023

Bases by indicators.

Treated Linear Area
(1.000 ha)

s 2612
2.141 2534

20|21 | 21J22

RESEARCH:

kynetec

'-r-'.'.r\-ﬂilv:_slgj S ark
7€ 2P

smarter gecisions

2020 | 2021

MANGO: 2021|2022

Cultivated Area
(1.000 ha)

° 57
55
50
20121 | 2122

RESEARCH:

kynetec

'-r-'.'.r\-ﬂilv:_slgj S ark
7€ 2P

smarter gecisions

BACKPACK
SPRAYER

2022 | 2023

Bases by indicators.

Main indicators

Application Adoption by Application
Method Modality

Application Adoption by Application
Method Modality

20|21 . 23%
21|22 . 28%
22|23 - 40%

Application Adoption by Application
Method Modality

20|21 - 63%
)

21[22 - 61%
22|23 . 24%

Number of Applications

15,7 16,7 16,7

20|21

Number of Applications

1,9 1,9

1,4

2122 E

Number of Applications

1,3

\ @ .

Note: The values (%) expressed in the graphs may have been rounded.

Total Sprayed Area
(1.000 ha)

Total Sprayed Area
(1.000 ha)

20|21 . 21

Total Sprayed Area
(1.000 ha)

20|21 . 36
22123 I14

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

© 1.032

999
20]21 | 21|22 !

PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 217




PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

MANGO: 2021|2022

® 2022|2023

Bases by indicators.

Application modalities by states

. TRACTOR

IRRIGATION

*Backpack sprayer, Stationary
Note: The values (%)

expressed in the graphs
may have been rounded.

218 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES

Indications in %: Total Sprayed Area Basis (1,000 ha)

3%

999

21/22

BR

1.032

22/23

574 573

3%

MANGO:

21/22 22/23
BA

RESEARCH:

kynetec

e
A Spark

RESEARCH:

kynetec

e
A Spark

282

2021 | 2022
2022 | 2023

Bases by indicators.

PRAOHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Application modalities by states

321

Indications in %: Total Sprayed Area Basis (1,000 ha)

82

73

21/22

22/23
MG

PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 219



PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Modalities of application

Indications in %: Total Sprayed Area Basis (1,000 ha).

MANGO

- 2022|2023

® Bases by indicators.

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

MANGQO: 2022 | 2023

® Bases by indicators.

Formulations by application modalities

Indications %. Base in ALT (1,000 ha)

ECIZE ! 17% 17% 29% 2.612
2%
. TRACTOR
2%

. IRRIGATION TRACTOR 2% 9% 374 15% 18% 30% 2479
. BAIT B cren

NOT _
. OTHERS* CABIN BACKPACK

SPRAYER

NOT

SPECIFIED
*Backpack sprayer,
Note: The values (%)
expressed in the graphs 4
may have been rounded. 100%

. EC - Emulsifiable Concentrate . SL - Soluble Concentrate . SC - Concentrated Suspension . WG - Dispersible Granules in Water . WP - Wettable Powder
. DC - Dispersible Concentrate . SP - Soluble Powder in Water EW - Emulsion Oil in Water . SO - 0il for Pulverization Others*
*Adjuvants Note: The values (%) expressed in the graphs may have been rounded.
1.032 950
(1'000 ha) (1'000 ha) RESEARCH: RESEARCH:

kynetec kynetec
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PASSION
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2020 | 2021
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PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

PASSION 2020 | 2021 pR(TjHumH

2022 | 2023 INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS
FRUIT:

PASSION 2021222

Bases by indicators.

Bases by indicators.

Main indicators Main indicators

Cultivated Area (1.000 ha) Net Area (1.000 ha) Total Sprayed Area Treated Linear Area e
ication i icati
(1.000 ha) (1.000 ha) Ilt/':l.ethod Adoptlohl:I :‘\‘/ aﬁ‘i[:;l)hcatlon Number of Applications Total( 15':)'(')3(‘),71: )Area
- 479 : Total Sprayed Area
+10% . 43,0
. Cultivated Area (1.000 ha) 41% 33,8 (1.000 ha)
32% 299
®
e . l N Ha
v 0,
. 992 2.552
20]21 22|23 20[21 22|23 20]21 22|23
v
o 992
Application : tcati
Method Adopth':ld :}1’ ;?ig;)llcatlon Number of Applications Total( 153::3/71: )Area
62% 41,1 323
— — — 224
I I
2021 22|23 2021 22|23 2021 22|23
20J21 20[21 20J21 — _ o
» . » Application Adoptlohl:I :Z :I\ig;)llcatlon Number of Applications Total( 15'())?(‘),?1: )Area
. - 18,4
i i * (o d A 7 No. of Products in the Application 71% 71% ; 358
x Adoption of Treatment* (%) x Number of Applications (average) x Tank (average)
o o
y 100% 100% y 33,7 36,4 y 3,0 26 9,3 183
M E E M E 20]21 22|23 20[21 22|23 20]21 22|23
Note: The values (%) expressed in the graphs may have been rounded.
Note: The values (%) expressed in the graphs may have been rounded.
*Treatment may have been performed using chemicals or biologicals. i:”“c"’ -L i:EARCH: -L
224 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES Mx/—}[%’_ Spark Mx/—}[%’_ Spark PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 225

| %~ smarter decisions | %~ smarter decisions



pR(T)HumH @ PASSION 2020 | 2021 PASSION 2020 | 2021 pR(T)HumH

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS 5;, 2022 I 2023 /508) 2022 I 2023 INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

= F RU IT: Bases by indicators. = F RU IT: Bases by indicators.

o0
3
@

Application modalities by states Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha) Indications in %: Total Sprayed Area Basis (1,000 ha)

925 992 422 630 423 252 69 77 11 33

BACKPACK SPRAYER

. TRACTOR

. QUADRICYCLE

. OTHERS*

. QUADRICYCLE

. TRACTOR

BACKPACK SPRAYER

. OTHERS*

Note: The values (%)
expressed in the graphs
may have been rounded.

Note: The values (%)
expressed in the graphs
may have been rounded.

*Stationary, Solo/Drench,
Fertigation, Drip, Self-propelled,
Directed Jet

*Stationary, Solo/Drench, Fertigation,
Drip, Self-propelled, Directed Jet

1% EA
22/23 20/21 22/23
BR BA
RESEARCH: RESEARCH:

kynetec kynetec

--.-.r\-.\.-i=\\-_§|g/_ Spark '-.---.-.r\-.\.-in\-_sk Spark PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 227
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PASSION 2022|2023 PREHUMA

F RU IT. Bases by indicators. INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS
L]

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

PASSION 20222023
F RU I T: Bases by indicators.

Modalities of application Formulations by application modalities

Indications in %: Total Sprayed Area Basis (1,000 ha).
Indications %. Base in ALT (1,000 ha)

TOTAL 3% 5% 7% e=n
sxcimc 6% 5% | 7% 955
BACKPACK SPRAYER
B crein AT ST % 6% 8% 5% 21% 27% 27% 813
. TRACTOR
Total ORI

I auabricycLE Tractor TRACTOR 3% 5% 7% 744
. OTHERS* 1%

OTHERS™* 10% 5% 7% 43% 22% 40

Note: The values (%)
expressed in the graphs
may have been rounded.

100%

. SC - Concentrated Suspension . EC - Emulsifiable Concentrate . SL - Soluble Concentrate . WP - Wettable Powder . WG - Dispersible Granules in Water

*Stationary, Solo/Drench,
Fertigation, Drip, Self-propelled,
Directed Jet

. SP - Soluble Powder in Water . DC - Dispersible Concentrate EW - Emulsion Oil in Water . XX - Other Formulations Others*

A A
992 323

(1°000 ha) (1'000 ha) RESEARCH: RESEARCH:
kynetec kynetec

228 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES =N, Spark =N, Spark
/Jlr\\T— pil s Pl /ylf\\T_ smarter decisions

** Stationary, Soil/Drench, Fertigation. *Adjuvants Note: The values (%) expressed in the graphs may have been rounded.
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ONIONZ 2020 | 2021

2021 | 2022
2022 | 2023

Bases by indicators.

ONION: 2020 | 2021

2021 | 2022
2022|2023

Bases by indicators.

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Main indicators

Main indicators

. Total Sprayed Area Treated Linear Area Application Adoption by Applicati
Cultivated Area (1.000 ha) Net Area (1.000 ha) — option by Application L Total Sprayed Area
(1.000 ha) (1.000 ha) Cultivated Area Method Modality Number of Applications (1.000 ha) Total Sprayed Area
v 21|22 86% 21|22 _602 o
Y Y y Y 745 °© 1754 4% |
36 36 36 36 ’ ' 22(23 88% 22(23 _ 597
35 35 715 1.707 .
681 1.538 745 v
715
Application Adoption by Application L. Total Sprayed Area 681
Method Modality Number of Applications (1.000 ha)
22,7 22,6 19.4
20/21 I 9%
- - - 21122 . 13% - 102
21|22 20|21 20|21 Y. . N
Application Adoption by Application . Total Sprayed Area
¢ _.-’ ’ Method Modality Number of Applications (1.000 ha)
14,6 102 20|21 | 21|22
7 . o 7 No. of Products in the Application 21|22 ,
x Adoption of Treatment* (%) x Number of Applications (average) x Tank (average) 20|21 I 11% - 57
100% 100% 100% %, 196 208 201 W 23 23 25 21122 || 8% l 28
20|21 | 21]22 22123 IS% |5
20/21 21|22 20/21

Note: The values (%) expressed in the graphs may have been rounded.

Note: The values (%) expressed in the graphs may have been rounded.

*Treatment may have been performed using chemicals or biologicals.
RESEARCH: RESEARCH:

kynetec- kynetec-

232 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES \W Spark \W Spark
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PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

745 715
||i|%|| ||iii||

21/22 22/23 ‘ 21/22 22/23 21/22 22/23 ‘ 21/22
BR SC BA

310 274 111 128

99%

SELF-PROPELLED

. TRACTOR

Note: The values (%) expressed in the graphs may have been rounded. *Irrigation

BACKPACK SPRAYER . OTHERS*

234 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES

ONION: 2021 | 2022

2022 | 2023

Bases by indicators.

ONION: 2021 | 2022

2022 | 2023

Bases by indicators.

PRAOHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

22/23
PR

RESEARCH:

kynetec

]

59 54
100%
46%
16%
Y2 e— 1%
21/22 22/23 ‘ 21/22 - 22/23 21/22 22/23 21/22 22/23
RS SP MG GO/DF
RESEARCH: B rracror SELF-PROPELLED BackpACk sPRAYER  [JJJJ] oTHERs*
y_\\ll/ Spafk Note: The values (%) expressed in the graphs may have been rounded. *Irrigation PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 235
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PROHUMA D e el

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Modalities of application

Indications in %: Total Sprayed Area Basis (1,000 ha).

. TRACTOR

. SELF-PROPELLED

. CABIN

NOT

BACKPACK SPRAYER
CABIN

. OTHERS*

Total
Tractor

NOT
SPECIFIED

*Irrigation

Note: The values (%)
expressed in the graphs
may have been rounded.

2%

/ / A A\
1% 715 597

oy5/° (1.000 ha) (1"000 ha) RESEARCH:
kynetec

236 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES =N, Spark
//lr\\” smarter oscislions

ONION: 2022|2023 PREHUMA

Bases by indicators. INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Formulations by application modalities

Indications %. Base in ALT (1,000 ha)

TOTAL | 2% 6% 9% 17% 22% 35% 1.754

TRACTOR I 3% 6% 9% 17% 23% 35% 1.435
1%

SELF-PROPELLED 4% 14% 19% 20% 37% 297

BACKPACK SPRAYER P54 /4 14 17

OTHERS**

100%

. SC - Concentrated Suspension . WP - Wettable Powder . EC - Emulsifiable Concentrate . WG - Dispersible Granules in Water . SL - Soluble Concentrate

AL - Other liquids for Direct Application . SG - Granulated Soluble in Water Others*

. SP - Soluble Powder in Water CS - Capsule Suspension

*Adjuvants. **Irrigation Note: The values (%) expressed in the graphs may have been rounded.

RESEARCH:

Kynetec
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PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

WATERMELON: 202012021
2022|2023

Bases by indicators.

7)) WATERMELON: 232012021
2022|2023

Bases by indicators.

Main indicators

Total Sprayed Area
(1.000 ha)

652

57 ® v 57 ® 3 ©
53 54 53 54 607 i
563
20|21 | 21|22 20|21 20|21 !

x Adoption of Treatment* (%) x Number of Applications (average) x 1h_la :I? :::Z:;;)t s in the Application
. 100% 100% 100% s, 113 114 404

Y4 32 39 34

Note: The values (%) expressed in the graphs may have been rounded.

Cultivated Area (1.000 ha) Net Area (1.000 ha)

*Treatment may have been performed using chemicals or biologicals.

240 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES

Treated Linear Area

(1.000 ha)

2.079

> 1.914

1.857
|!I|I|l
kynetee

\lw Spark

amarter decision:

RESEARCH:

Application
Method

Cultivated Area
(1.000 ha)

Application
Method

Application
Method

Note: The values (%) expressed in the graphs may have been rounded.

RESEARCH:

kynetee

\W Spark

amarter decision:

Main indicators

Adoption by Application
Modality

Adoption by Application
Modality

20|21 -30%
22|23 .28%

Adoption by Application
Modality

20|21 I 7%

21|22 . 12%

22|23 I 7%

Number of Applications
10,4

8,5 8,9

Number of Applications

5,6
4,7 41

Number of Applications

15,5

9,0 10,5

Total Sprayed Area
(1.000 ha)

20|21

21|22 383
22|23 _ 386

Total Sprayed Area
(1.000 ha)

20]21 - 97
21|22 - 103
22|23 - 62

Total Sprayed Area
(1.000 ha)

21|22 - 58
S

22|23 1

Total Sprayed Area
(1.000 ha)

652

[0}

607

563

PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 241



PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

K@ WATERMELON: 2021]2022

2022 | 2023

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

124

607 563 153 173 100 66 51
38% W 43%
63% 69% 64%
77%
2 100%
23%

19% B 29%

0,
- 10% 27%
15% 10% 15% 9%

21/22 22/23 21/22 22/23 21/22 22/23 21/22 22/23 21/22 22/23 21/22 22/23
BR BA RN GO/DF RS SP

*Self-propelled, Irrigation

. STATIONARY . OTHERS*

*Stationary, Irrigation RESEARCH:

kynetec

P SEEK

. TRACTOR BACKPACK SPRAYER
Note: The values (%) expressed

in the graphs may have been
rounded.

242 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES

Bases by indicators.

STATIONARY I

{7)) WATERMELON: 202212023 PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Formulations by application modalities

Indications %. Base in ALT (1,000 ha)

TOTAL 5% 12% 14% 15% 18% 24% 1.914
TRACTOR 4% 11% 17% 17% 15% 26% 1.314

[1)3 12% 5% 8% 30% 24% 231

B APRAYER I 4% 14% 11% 15% 24% 15% 202
OTHERS"* 5% 17% 11% 12% 19% 24% 167
- 100%

. SC - Concentrated Suspension . EC - Emulsifiable Concentrate . SL - Soluble Concentrate . WG - Dispersible Granules in Water . WP - Wettable Powder
. SP - Soluble Powder in Water FS - Concentrated Suspension p/ Trat. Sementes DC - Dispersible Concentrate OD - Dispersion in Oil Others*

*Adjuvants. ** Self-propelled, Irrigation Note: The values (%) expressed in the graphs may have been rounded.

RESEARCH:

kynetec
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PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Cultivated Area (1.000 ha)

20j21

x Adoption of Treatment* (%)
100% 100%

Main indicators

Net Area (1.000 ha)

[c]

x Number of Applications (average)
27,3
oy 25,6

Note: The values (%) expressed in the graphs may have been rounded.

*Treatment may have been performed using chemicals or biologicals.

246 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES

Total Sprayed Area
(1.000 ha)

[}

444 449

No. of Products in the Application
' Tank (average)

N 2,8 2,8

2020 | 2021

PAPAYA: 2022|2023

Bases by indicators.

Treated Linear Area
(1.000 ha)

® 1.276
1.237

RESEARCH:

kynetec

incorporating N |
’?IE\%’" Spark

smarter deciaions

2020 | 2021

PAPAYA: 2022|2023

Bases by indicators.

Main indicators

Cultivated Area (1.000 ha)

Application

Method i L
Adoption by Application

Modality

20|21 -98%

Number of Applications

27,0

24,2

Adoption by Application
Application Modality

Method
20|21 . 30%

=
ul " BRL
. _‘t 22|23 I 8%

Note: The values (%) expressed in the graphs may have been rounded.

Number of Applications

6,1

RESEARCH:

kynetec

"cn-‘.':c.earil\a_\lu’. Spark
/?lfg" s'-'-.E"e'fth.s-nf!s

Total Sprayed Area
(1.000 ha)

20]21 -408
22|23 -442

Total Sprayed Area
(1.000 ha)

22|23 |4

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Total Sprayed Area
(1.000 ha)

©

444 449
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2020 | 2021

pR(T)HumH PAPAYA: 2022|2023

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Bases by indicators.

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

444 449

242

261
91%
99%

1% ] 1%

. TRACTOR

BACKPACK SPRAYER

. OTHERS*

*Stationary, Irrigation

Note: The values (%)
expressed in the graphs
may have been rounded.

PAPAYA: 2022 2023 PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS
Bases by indicators.

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

. TRACTOR

BACKPACK SPRAYER

. OTHERS*

Note: The values (%)
expressed in the graphs
may have been rounded.

*Stationary, Irrigation

1%

20/21 22/23 20/21 22/23
BR BA

kynetec

248 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES o\, Spark

RESEARCH:

kynetec
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INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

pR(T)HumH PAPAYA: 2022 | 2023

Bases by indicators.

Modalities of application

Indications in %: Total Sprayed Area Basis (1,000 ha).

. TRACTOR

BACKPACK SPRAYER

. OTHERS*

. CABIN

NOT
CABIN

. NOT SPECIFIED
Note: The values (%)

expressed in the graphs
may have been rounded.

*Stationary, Irrigation

1% 1%

A A
449 442

(1.000 ha) (1.000 ha)

RESEARCH:

Kynetec

< Spark

250 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES

PAPAYA: 202212023

PROHUMA

Bases by indicators. INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Formulations by application modalities

Indications %. Base in ALT (1,000 ha)

TOTAL 8% 12% 19% 21%

1.262

TRACTOR

BACKPACK
SPRAYER
OTHERS**
A
. 100%
. SC - Concentrated Suspension . EC - Emulsifiable Concentrate . SL - Soluble Concentrate . WG - Dispersible Granules in Water . WP - Wettable Powder
. SP - Soluble Powder in Water FS - Concentrated Suspension for Seed Treatment . DC - Dispersible Concentrate OD - Dispersion in Oil Others*
*Adjuvants **Stationary, Irrigation Note: The values (%) expressed in the graphs may have been rounded.
RESEARCH:
7}%,_ Spark PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 251
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FarmTrak - GARLIC

2020 | 2021




PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Main indicators

Cultivated Area (1.000 ha) Net Area (1.000 ha)

° 14 ° 14
12 13 12 13
20|21 | 2122 20|21 | 2122

x Adoption of Treatment* (%) x Number of Applications (average)

100% 100% 100%

Note: The values (%) expressed in the graphs may have been rounded.

*Treatment may have been performed using chemicals or biologicals.

254 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES

Tank (average)

Total Sprayed Area
(1.000 ha)

337 352

No. of Products in the Application

W26 2,8 2.8
!

2020 | 2021
‘ GARLIC: 301 | 2022

2022 | 2023

Bases by indicators.

Treated Linear Area

(1.000 ha)

o 1.003
938

856

RESEARCH:

kynetee

\w Spark

smarter de

2020 | 2021
‘ GARLIC: 351 | 2022
2022 | 2023

Bases by indicators.

Cultivated Area Application

(1.000 ha) Method

Sl

Main indicators

Adoption by Application
Modality

22|23 - 47%

Adoption by Application
Modality

2021 54%

21|22 57%

22|23 81%

Number of Applications

34,6

Number of Applications

19,3 203 210

Note: The values (%) expressed in the graphs may have been rounded.

RESEARCH:

kynetee

\w Spark

smarter de

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Total Sprayed Area
(1.000 ha)

Total Sprayed Area
(1.000 ha)

20|21 204 352

@
337

335

22|23

Total Sprayed Area
(1.000 ha)

20|21 128

20|21 | 21|22

21|22 151

22|23 238
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PROHUMA

. 2021 | 2022
INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS GARL I C. 2022 : 2023

Bases by indicators.

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

337 352 206 240

. TRACTOR

. SELF-PROPELLED

. IRRIGATION

Note: The values (%)
expressed in the graphs
may have been rounded.

° 2022 I 2023 INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

GARLIC: 2021 | 2022 pR(T)HumH

Bases by indicators.

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

. TRACTOR

. SELF-PROPELLED

. IRRIGATION

Note: The values (%)
expressed in the graphs
may have been rounded.

3% 1%

21/22 - 22/23 21/22 22/23
BR MG

RESEARCH:

kynetec

256 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES =N, Spark
//lr\\" smarter oscislions

21/22 22/23 21/22 22/23 21/22 22/23
GO/DF RS SC

RESEARCH:

Kynetee
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PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Modalities of application

Indications in %: Total Sprayed Area Basis (1,000 ha).

. TRACTOR

. SELF-PROPELLED

. IRRIGATION

Note: The values (%)
expressed in the graphs
may have been rounded.

. CABIN

NOT
CABIN

Total
Tractor

. NOT SPECIFIED

1% A A
352 238

(1.000 ha) (1.000 ha) RESEARCH:
kynetec

258 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES =N, Spark
/ylr\\n smarter gecisions

GARLIC022| 2023
Bases by indicators.

GARLIC: 2022|2023 PR®HUMA

Formulations by application modalities

Indications %. Base in ALT (1,000 ha)

TOTAL 3% 4% 1.003

TRACTOR A 3% 5% 17% 14% 20% 31% 672

SELF-PROPELLED 3% 3% 11% 18% 18% 37% 326
IRRIGATION 7% 13% 20% 47% 5

\ 100%

. SC - Concentrated Suspension . WG - Dispersible Granules in Water . EC - Emulsifiable Concentrate . WP - Wettable Powder . SL - Soluble Concentrate

. SP - Soluble Powder in Water FS - Concentrated Suspension for Seed Treatment . SG - Granulated Soluble in Water . XX - Other Formulations Other remaining*

*Adjuvants Note: The values (%) expressed in the graphs may have been rounded.

RESEARCH:

gynetee

.'.r\..\-'i:\.\._slw/ S ark
/ylf\\T_ s"-E')':' secisions

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS
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FarmTrak - CARROT

2020 | 2021




PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Cultivated Area (1.000 ha)

0] ®
14 13 14 14 13 14
20|21 | 21|22 ! 20]21 | 21|22 !

x Adoption of Treatment* (%)
. 100% 100% 100%

Main indicators

Total Sprayed Area
(1.000 ha)

Net Area (1.000 ha)

259 257 v

x Number of Applications (average) x 1h_la :I? :::Z:;;)t s in the Application
y 190 128 Y .5 27 28

20]21 E 20/21 21|22

Note: The values (%) expressed in the graphs may have been rounded.

*Treatment may have been performed using chemicals or biologicals.

262 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES

CARROT: 222/222

2022 | 2023

Bases by indicators.

Treated Linear Area

(1.000 ha)

[0} v
683 687
644

RESEARCH:

kynetec-

\W Spark

|\ smarb

. 2020] 2021
CARROT: 22
2022 | 2023

Bases by indicators.

Cultivated Area
(1.000 ha) Method

° 14
14 3
20121 | 21J22 !

Application

Application
Method

Main indicators

Adoption by Application Total Sprayed Area

Modality Number of Applications (1.000 ha)
22,7

211
o [ s o+ | 70
11,1
w2 [ so py .
22|23 .31% 22|23 . 48

Adoption by Application . . Total Sprayed Area
Modality Number of Applications (1.000 ha)

20|21 - 45% 2021 - 87
21|22 - 63% 21|22 - 102

142 15, 152

Note: The values (%) expressed in the graphs may have been rounded.

RESEARCH:

kynetec-

\W Spark

|\ smarb

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Total Sprayed Area
(1.000 ha)

259 ° ;
257 49

20|21 | 21]22
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PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

) carror. 23122

Bases by indicators.

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

f CARROT: 202012021 PR(T)HU(T]H

2022 I 2023 INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Bases by indicators.

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

20 22 14

99%

1% 1%

257 249 168 136 28 38
o
. TRACTOR 21% 24%
36%
. SELF-PROPELLED
. OTHERS*
Note: The values (%)
expressed in the graphs 76°
may have been rounded. 52% (]
*Backpack sprayer, Irrigation
12%
1% 1%
21/22 22/23 21/22 - 22/23 21/22 - 22/23
BR MG GO/DF
RESEARCH:
264 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES y_\\

21/22 22/23 21/22 - 22/23 21/22 - 22/23 21/22 22/23
BA RS PR SP
RESEARCH: . SELF-PROPELLED . TRACTOR . OTHERS* *ngkpggkgprayer, /"igat,‘on
y_\\Ll,/ Spark Note: The values (%) expressed in the graphs may have been rounded. PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 265
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PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Modalities of application

Indications in %: Total Sprayed Area Basis (1,000 ha).

. TRACTOR

. SELF-PROPELLED

. OTHERS*

. CABIN

NOT
CABIN

Total
Tractor

Note: The values (%)
expressed in the graphs
may have been rounded.

*Irrigation

A A
249 200

(1.000 ha) (1.000 ha) RESEARCH:
kynetec

266 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES

. 2022|2023
CAR ROT. Bases by indicators.

Bases by indicators.

Formulations by application modalities

Indications %. Base in ALT (1,000 ha)

1%
1%
TRACTOR 7% 9% 9% 23% 35% 547
1%

9% 21% 36% 687

SELF-PROPELLED 10% 10% 11% 11% 41% 136
OTHERS™ 23% 20% 20% 20% 4
A
100%
. SC - Concentrated Suspension . EC - Emulsifiable Concentrate . WG - Dispersible Granules in Water . WP - Wettable Powder . SL - Soluble Concentrate
CS - Capsule Suspension . SG - Granulated Soluble in Water . EW - Emulsion Oil in Water Others*
*Adjuvants **Irrigation Note: The values (%) expressed in the graphs may have been rounded.

RESEARCH:

kynetec
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2020
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2021
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PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Cultivated Area (1.000 ha)

® v ® v
3 3 4 3 3 4
20|21 | 21|22 ! 20]21 | 21|22 !

x Adoption of Treatment* (%)
“.  100% 100% 100%

Note: The values (%) expressed in the graphs may have been rounded.

*Treatment may have been performed using chemicals or biologicals.

270 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES

SWEET PEPPER:

Main indicators

Total Sprayed Area

137 .
130

, No. of Products in the Application
® Tank (average)

Net Area (1.000 ha)

x Number of Applications (average)

2020 | 2021
2021 | 2022
2022 | 2023

Bases by indicators.

Treated Linear Area

387

kynetec

'-r-'.'.r\-)ril\-:_slg/ S ark
7€ 2P

smarter deciaions

SWEET PEPPER: 22012921

2022 | 2023

Bases by indicators.

Application
Method

Treated Linear Area
(1.000 ha)

Application
Method

BACKPACK
SPRAYER _

Application

Method

20121 | 21J22

Main indicators

Adoption by Application
Modality

20[21 I 3%

2122 -16%
22|23 - 30%

Adoption by Application
Modality

21|22 - 39%
22|23 - 34%

Adoption by Application
Modality

20|21 - 42%
21|22 - 63%

Number of Applications
61,5

50,8

Number of Applications

34,6

Number of Applications

30,2 31,9

Note: The values (%) expressed in the graphs may have been rounded.

RESEARCH:

kynetec

'-r-'.'.r\-)ril\-:_slg/ S ark
7€ 2P

smarter deciaions

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Total Sprayed Area
(1.000 ha)

Total Sprayed Area
2021 I 6 (1.000 ha)

21|22 - 27
22|23 - 42 +1%

]
130

132

Total Sprayed Area
(1.000 ha)

21|22 .16

22|23 I 5

Total Sprayed Area
(1.000 ha)

21|22 - 58

PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 271



PROHUMA SWEET PEPPER: 202112022 SWEET PEPPER: 202112022 PROHUMA

° 2022|2023

Bases by indicators.

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS
Bases by indicators.

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

130 132 20 20
. STATIONARY . STATIONARY
. TRACTOR 1% . TRACTOR
o, o,
BACKPACK SPRAYER 99% 99% BACKPACK SPRAYER
. OTHERS* . OTHERS*
Note: The values (%)
expressed in the graphs Note: The values (%)
may have been rounded. expressed in the graphs
may have been rounded.
*Drip
0,3% .
*Drip
21/22 22/23 21/22 -+ 22/23 21/22 -+ 22/23 21/22 22/23 21/22 22/23
BR SP RJ ES BA
RESEARCH: RESEARCH:
272 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES y N Spark - y My Spark
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PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

SWEET PEPPER. 2022|2023 pR(T)HumH

® Bases by indicators. INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

SWEET PEPPER; 2022|2023

Bases by indicators.

Modalities of application Formulations by application modalities

Indications in %: Total Sprayed Area Basis (1,000 ha).
Indications %. Base in ALT (1,000 ha)

. 01%

TOTAL 2% 3% 387
1%
STATIONARY 3% 10% 12% 12% 18% 31% 247
. STATIONARY
. TRACTOR
Total "
BACKPACK SPRAYER Tractor . CABIN YT 4% 2% 13% 9% 19% 18% 31% 127
. OTHERS* El/?glN
Note: The values (%) B‘;‘;ﬁﬁz 4% 3% 16% 16% 11% 14% 24% 14
expressed in the graphs
may have been rounded. B
- 100%
*Drip
. SC - Concentrated Suspension . WP - Wettable Powder . EC - Emulsifiable Concentrate . WG - Dispersible Granules in Water . SL - Soluble Concentrate
A FS - Concentrated Suspension for Seed Treatment EW - Emulsion Oil in Water . XX - Other Formulations . SP - Soluble Powder in Water Others*
132 42 *Adjuvants Note: The values (%) expressed in the graphs may have been rounded.
(1.000 ha) (1.000 ha) RESEARCH: RESEARCH:

kynetec kynetec

274 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES necorposating |, Spark necorposating |, Spark PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 275
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PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Note: The values (%) expressed in the graphs may have been rounded.

*Treatment may have been performed using chemicals or biologicals.

278 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES

Cultivated Area (1.000 ha)

. 20
17 17

Adoption of Treatment* (%)
100% 100% 100%

Main indicators

Net Area (1.000 ha)

{ 20
17 17
20|21 | 21J22

x Number of Applications (average)

20|21 21|22 a

Total Sprayed Area
(1.000 ha)

210

130
20|21 | 2122

20|21 21)22

263

No. of Products in the Application
. Tank (average)

MELON:

2020 | 2021
2021| 2022
2022|2023

Bases by indicators.

Treated Linear Area
(1.000 ha)

556

476
20|21 | 21j22

681
RESEARCH:

kynetee

PR \w Spark

smarter de

2020 | 2021
MELON: 2021|2022

2022 | 2023

Bases by indicators.

Application
Method

Cultivated Area
(1.000 ha)

Application
Method

RESEARCH:

kynetee

PR \w Spark

smarter de

Main indicators

Adoption by Application
Modality

20J21
21|22

22|23

Adoption by Application
Modality

20|21 . 18%

21)22 I 14%

22|23 . 21%

Adoption by Application
Modality

20[21 1 0%
21|22 Ie%
22|23 I9%

Number of Applications

12,0

11,7

5,8

20|21 21|22

Number of Applications

37 42 41

20121 | 21]22 -

22|23

Number of Applications

9.0 9,4

6,4

20|21 21|22

Note: The values (%) expressed in the graphs may have been rounded.

Total Sprayed Area
(1.000 ha)

2122 . 73
22|23 - 216

Total Sprayed Area
(1.000 ha)

20]21 .11
21|22 .10
22|23 .18

Total Sprayed Area
(1.000 ha)

20|21 |1

21]22 .13
22|23 .18

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Total Sprayed Area
(1.000 ha)

263
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PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

. 20212022
MELON: 2022 | 2023

Bases by indicators.

Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha)

263 62 178 24 31

. TRACTOR

BACKPACK SPRAYER

Note: The values (%)
expressed in the graphs
may have been rounded.

* Self-propelled, Irrigation

Note: The values (%) expressed in the graphs may have been rounded.

RESEARCH:

}gynetec

280 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES ““l, Spark
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MELON: 292312022 PRWHUMA
INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS
Bases by indicators.

Formulations by application modalities

Indications %. Base in ALT (1,000 ha)

LS 7% 11% 16% 19% 26% 681

TRACTOR 7%

STATIONARY ? 5%
BACKPACK
SPRAYER

531

OTHERS™* 28% 12% 23% 38% 11
.
- 100%
. SC - Concentrated Suspension . WP - Wettable Powder . SL - Soluble Concentrate . EC - Emulsifiable Concentrate . WG - Dispersible Granules in Water
OD - Dispersion in Oil . DC - Dispersible Concentrate EW - Emulsion Oil in Water FS - Concentrated Suspension for Seed Treatment Others*
*Adjuvants ** Self-propelled, Irrigation Note: The values (%) expressed in the graphs may have been rounded.
RESEARCH:
7}%/_ Spark PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 281
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CarmTrak
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B -

BRASSICAS™

2020
2021

2021
20272

‘ 2022 | 2023 \

PROHUMA
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pR@Humﬂ B BRASSICAS: 202012021 A BRASSICAS: 202012021 PRCT)HUmH

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS w 2021 I 2022 W 2021 I 2022 INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS
2022 | 2023 2022 | 2023
Bases by indicators. Bases by indicators.
@ o o
Cultivated Area (1.000 ha) Net Area (1.000 ha) Total Sprayed Area Treated Linear Area Total Sprayed Area

(1.000 ha) (1.000 ha) Application Adoption by Application Total Sprayed Area (1.000 ha)

Method Modality Number of Applications (1.000 ha)
~

9.4
7,2 2.0
20]21 2 ’ 20|21
= [ o | 123
21|22 178

20121 | 21)22

© 293

o v ! v 0 223
30 31 30 31 07
27 27 279
®
581 Adopti it
ption by Application .. Total Sprayed Area
Modality Number of Applications (1.000 ha)
8,2
188 60 50
— — 20J21 . 19% 20]21 .31
21|22 l12% 21|22 I 18
22|23 .14% 22|23 22|23 . 36
21|22 20j21 | 2122 20[21 | 2122
& & i Application Adoption by Application . . Total Sprayed Area
Method Modality Number of Applications (1.000 ha)
x Adoption of Treatment* (%) x Number of Applications (average) x g:l?::l::::)ts in the Application 20|21 | 21j22 20121 - 50% 5,6 54 20121 .34
\n. 5, . \ 0 E)
999 100% 100% 9.4 4

22|23 .20% m 22|23 .34

Note: The values (%) expressed in the graphs may have been rounded.

= = 7.1 2,4 21 2,4
1122 !

Note: The values (%) expressed in the graphs may have been rounded.

RESEARCH: RESEARCH:

*Treatment may have been performed using chemicals or biologicals. k 'L k 'L
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PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

BRASSICAS: 202112022 PRMHUMA

° 2022 I 2023 INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

BRASSICAS: 305 7075

Bases by indicators. Bases by indicators.

Application modalities by states Application modalities by states

Indications in %: Total Sprayed Area Basis (1,000 ha) Indications in %: Total Sprayed Area Basis (1,000 ha)

279 293 111

3%

. TRACTOR

. STATIONARY

BACKPACK SPRAYER BACKPACK SPRAYER

2%

Note: The values (%)
expressed in the graphs
may have been rounded.

Note: The values (%)
expressed in the graphs
may have been rounded.

1%
21/22 22/23 21/22 - 22/23 21/22 - 22/23 21/22 22/23 21/22 - 22/23 21/22 - 22/23
BR SP RS PR RJ PE

Note: The values (%) expressed in the graphs may have been rounded.
RESEARCH: RESEARCH:

kynetec kynetec

286 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES “mxl, Spark =Nl Spark
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PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Q‘%} BRASSICAS: 20222023

Bases by indicators.

Modalities of application

Indications in %: Total Sprayed Area Basis (1,000 ha).

. CABIN

NOT
CABIN

BACKPACK
SPRAYER

A A
293 223

(1.000 ha) (1.000 ha) RESEARCH:
kynetec

288 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES =N, Spark
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PROHUMA

520 BRASSICAS: 2022|2023

Bases by indicators.

Formulations by application modalities

Indications %. Base in ALT (1,000 ha)

TOTAL J 3% 5% 10% 18% 19% 31% 707
[RACIOR L 3% 4% 11% 16% 20% 32% 562
BACKPACK 6% 8% 5% 27% 15% 30% 83
STATIONARY 2% 10% 13% 17% 21% 31% 63
A
- 100%
. SC - Concentrated Suspension . EC - Emulsifiable Concentrate . WP - Wettable Powder . SL - Soluble Concentrate . WG - Dispersible Granules in Water
. XX - Other Formulations AL - Other liquids for Direct Application . SG - Granulated Soluble in Water . EW - Emulsion Oil in Water Others*
*Adjuvants Note: The values (%) expressed in the graphs may have been rounded.
RESEARCH:

kynetec
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A
SOYBEAN:

2020 | 2021
2021|2022

2022|2023

Bases by indicators.

*TS Inseticidas e TS
Fungicidas e Inoculantes.

**Wettable Powder, Other
liquids for Direct Application

Main indicators
Seed treatment*

Net Area (1.000 ha)

Cultivated Area (1.000 ha) Adoption ST*

42.214

42.459
37772 _39.944

100% 99%
! !
Main Formulations

Indications %. Base in ALT (1,000 ha)

37611 39.599

20|21 21|22

GO/DF

/

148.205

TS

FS - Concentrated Suspension for Seed Treatment CG - Baits

XX - Other Formulations Others**

SC - Concentrated Suspension

Note: The values (%) expressed in the graphs may have been rounded.
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Total ST Area (1,000 ha)

Number of Treatments
120455 131131 2208

32 33 3,5

Total ST Area (1,000 ha) by state

MT 46.341

RS

PR
Ms
BA
MG 7.581
) 5.147
4.407
3.842
3.815
2921
2.303

RO [l 1.484

I 2022|2023

MA
sp
PI
PA

SC

RESEARCH:

gynetee

posating |
3e Spark

WINTER
CORN:

2021|2022 | 2023

Bases by indicators.

*ST Insecticides and ST Fungicides
and Inoculants.

**Wettable powder, Other Liquids
for Direct Application

RESEARCH:

gynetee

posating |
3e Spark
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Main indicators
Seed treatment*

Cultivated Area (1.000 ha) Adoption ST* Net Area (1.000 ha) Total ST Area (1,000 ha)

4 16.068

Number of Treatments
61.458
49.674 22855

34 35 38

Total ST Area (1,000 ha) by state

14572 [15.89

15.898 _16.093

100% 100% 100%
14.594
Main Formulations

Indications %. Base in ALT (1,000 ha)

MT 30.035
GO/DF

Ms
TS
PR

MG B 2023

FS - Concentrated Suspension for Seed Treatment . WG - Dispersible Granules in Water MA

. XX - Other Formulations . AL - Other liquids for Direct Application sp

. SC - Concentrated Suspension Others** o
T

Note: The values (%) expressed in the graphs may have been rounded. 3
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Seed treatment* Seed treatment*

Cultivated Area (1.000 ha) Adoption ST* Net Area (1.000 ha) Number of Treatments Total ST Area (1,000 ha) Cultivated Area (1.000 ha) Adoption ST* Net Area (1.000 ha) Number of Treatments Total ST Area (1,000 ha)

1.552 1.579

1552  1.579 99% 100% 100% 2.626

59
53 2L 5346

21

3.061
2.737 1.969 2310

1.271 2,0 2,0

2473

COTTON:

WHEAT:
2020 | 2021 . . Total ST Area (1,000 ha) by state il Main Formulations Total ST Area (1,000 ha) by state
Main Formulations

. . . 2022 Indications %. Base in ALT (1,000 ha)
Indications %. Base in ALT (1,000 ha)

2023
RS 2.774
Bases by indicators.

PR ‘ 1.993
Ms 171 **Dispersible Granules in Water,
Other liquids for Direct Application sc 256

2021|2022
2022|2023

Bases by indicators.

*ST Insecticides and ST Fungicides

*Wettable Powder, Dispersible
Powder for Seed Treatment

*ST Insecticides and
Go/oF 187 I 20222023 ST Fungicides

. WG - Dispersible Granules in Water

FS - Concentrated Suspension for Seed Treatment . WG - Dispersible Granules in Water . FS - Concentrated Suspension for Seed Treatment

LS - Solution for Seed Treatment XX - Other Formulations

SC - Concentrated Suspension - * Ligui icaca
. p AL - Others* Liquidos p/ Aplicacao - 178 . 2023

. XX - Other Formulations *
Others*
. SC - Concentrated Suspension . Others** .
Note: The values (%) expressed in the graphs may have been rounded. MG 64
Note: The values (%) expressed in the graphs may have been rounded.

RESEARCH: RESEARCH:

kynetec kynetec
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Main indicators

Seed treatment* Main indicators

Seed treatment*

B

SUMMER
o(e]:{) H

2020 | 2021
2021 | 2022

2022 | 2023

Bases by indicators.
*TS Inseticidas e TS
Fungicidas e Inoculantes.

*Wettable Powder, Dispersible
Powder for Seed Treatment
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Cultivated Area (1.000 ha)

Adoption ST* Net Area (1.000 ha)

100%  100%  100% 4.212

Main Formulations
Indications %. Base in ALT (1,000 ha)

13.900

. FS - Concentrated Suspension for Seed Treatment . WG - Dispersible Granules in Water

. XX - Other Formulations AL - Other liquids for Direct Application

. Others**

Note: The values (%) expressed in the graphs may have been rounded.

. SC - Concentrated Suspension

Number of Treatments Total ST Area (1,000 ha)

14.472 13.900

10.873

Total ST Area (1,000 ha) by state

RS 3.890

MG 3.507

PR

sC

I 2022]2023
GO/DF

BA

SP

RESEARCH:

kynetec

w5l Spark
X

smarter deciaions

Cultivated Area (1.000 ha)

933 957 899

(A

BEAN:

2020 | 2021
2021 | 2022

2022 | 2023

Bases by indicators.

*ST Insecticides and ST Fungicides
and Inoculants.

**Other liquids for Direct
Application, Emulsifiable
Concentrate

. XX - Other Formulations

Main Formulations

. SC - Concentrated Suspension

Adoption ST* Net Area (1.000 ha)

917 945

98% 99% 97%

877

Indications %. Base in ALT (1,000 ha)

17% 13% |77 2.391

. FS - Concentrated Suspension for Seed Treatment . WG - Dispersible Granules in Water

. WP - Wettable Powder

. Others**

Note: The values (%) expressed in the graphs may have been rounded.

RESEARCH:
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GO/DF

GO/DF

Number of Treatments

Total ST Area (1,000 ha)

2468 2434 2391

Total ST Area (1,000 ha) by state

PR

‘ 831

MT 470

SP
sC
B 20222023

RS

BA
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Main indicators

Sl\ggidn tirlgif':te%r:* Seed treatment*

Cultivated Area (1.000 ha) Adoption ST* Net Area (1.000 ha) Number of Treatments Total ST Area (1,000 ha) Cultivated Area (1.000 ha) Adoption ST* Net Area (1.000 ha) Number of Treatments Total ST Area (1,000 ha)
538
491
23 22 54 24 26 26 399

Total ST Area (1,000 ha) by state

987

2219 2212 100% 99% 100%

210
2.004 170 190
20|21 W 21|22 g 20|21 a 20|21

1.194 1.188 1.080

82% 83% _87%

21|22
Peanuts:
2021 | 2022
2020 | 2021 Main Formulations 2022 | 2023 e T e
2021 | 2022 Indications %. Base in ALT (1,000 ha) 2023 | 2024 Indications %. Base in ALT (1,000 ha)

2022 | 2023 Total ST Area (1,000 ha) by state

Bases by indicators.

Bases by indicators.

*ST Insecticides and ST Fungicides
TS 15% RS 1.737 and Inoculants. TS 538 538
*ST Insecticides and ST
Fungicides **Suspo-Emulsion
**Soluble Concentrate TO 187
FS - Concentrated Suspension for Seed Treatment . WG - Dispersible Granules in Water & 81 FS - Concentrated Suspension for Seed Treatment . WG - Dispersible Granules in Water . 2022|2023
. SC - Concentrated Suspension . EC - Emulsifiable Concentrate . 22/23 . SC - Concentrated Suspension Others**
. LS - Solution for Seed Treatment Others** . XX - Other Formulations
Note: The values (%) expressed in the graphs may have been rounded.
Note: The values (%) expressed in the graphs may have been rounded.
RESEARCH: RESEARCH:
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Kynetec + Spark
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kynetec

:nc-:rwe?inq_ﬁllfi S pa r k

| Y smartar dacigions

Consolidated Total
(22/23)

Grains, Special Crops, Fruits
and HORTICULTURE

Cultivated Area Total Sprayed
Brazil (ha) Area (ha)

91.428.027 532.801.766
(21/22) (21/22)

94.796.668 577.721.861
(22/23) (22/23)
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Consolidated Data
TOTAL

kynetec

:nc-:rwe!inq_ﬁllfi S pa r k

Base: Total Sprayed Area (ha) Indications in %.

66,3% 09:4%

| Y smartar dacigions

Consolidated Total
(22/23)

22,4% 19,8%

Cultivated Area

Peanut, Paddy Rice, Oats, Barley,

Beans, Sunflower, Summer Corn,

Winter Corn, Soybean, Sorghum,
Wheat, Triticale

Total Sprayed

Application Modalities
GRAINS

Base: Total Sprayed Area (ha) Indications in %.

75,0% 78,3%

19.9%  16,5%

TRACTOR

SELF-PROPELLED

=

Brazil (ha) Area (ha)
7.2% 7,0%
0,9% 08% 06% 05% _11% 10% 66.949.108 406.048.443
H 21|22 22|23 21|22 22|23 21|22 22|23 21[22 22[23 (21/22) (21/22)
SELF-PROPELLED TRACTOR AERIAL ACKRACK BAITS STATIONARY | | [—
gy N w2 W e vl 70.873.981 = 451.133.929
N | AR =7 Sl (22/23) (22/23)
Note: The values (%) expressed in the graphs may have been rounded. * Quadricycle; Drone; Irrigation
RESEARCH: RESEARCH:
kynetec kynetec

=N, Spark =N, Spark
/;}'\%; par /;}'\% par

smarter decisions X~ smarter decisions

Note: The values (%) expressed in the graphs may have been rounded.
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51% 5,1%
2122 T 22|23

AERIAL
(AIRPLANE)
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Application Modalities
TROPICAL FRUITS

kynetec

l.’f’.-ﬂl'.":t‘:e?.l\(}__\;l// S ark
//ﬁs_ RF’\EQI decigions

Base: Total Sprayed Area (ha) Indications in %.

82,1%

78,6%

21|22

Consolidated Total
Tropical Fruits

(22/23)

Avocado, Pineapple, Banana,
Cashew,Coconut, Citrus*, Guava, Papaya,
Mango,Passion Fruit, Watermelon, Melon

Cultivated Area Total Sprayed

Brazil (ha) Area (ha) 4,7% 2,6%
1.384.812 11.068.296
1.394.324 11.314.183 gl b

(21/22) (21/22)

*Citrus: tangerine, lemon and orange. Note: The values (%) expressed in the graphs may have been rounded.

**Bait, Stationary, Irrigation.
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7,2% 4,6%

24% 2,1% ey WEETOH

21|22 22|23

AERIAL
(AIRPLANE)

RESEARCH:

kynetec
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Application Modalities
SEASONAL FRUITS

Base: Total Sprayed Area (ha) Indications in %.

kynetec

l.’f’.-ﬂl'.".‘:‘73?.l\§ l
A Spark

1V_ smartar dacigions
N

90,9% 92.1%

[ 21]22 | [ ]

Consolidated
SEASONAL FRUITS

(22/23)

Persimmon, Fig, Apple, Pear,
Peach/Plums/Nectarines, Grape

Cultivated Area Total Sprayed

Brazil (ha) Area (ha) 0,3% 0,4%
21|22 22|23
104.393 3.179.616
(21/22) (21/22)
104.499 3.174.554
(22/23) (22/23)
Note: The values (%) expressed in the graphs may have been rounded.
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o _}@_ Spark PROHUMA INSTITUTE OF SCIENTIFIC STUDIES | 305
/ylr\\n smarter decisions



PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

kynetec

"“““’“"“"’"‘ﬁ'_ Spark
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Consolidated
HORTICULTURE

(22/23)

Garlic, Potato, Onion, Carrot,
Flowers/Ornamental Plants, Leafy
Greens, Sweet Peppers/Scarlet
Eggplant/Eggplant/Okra, Tomato

Application Modalities
HORTICULTURE

Base: Total Sprayed Area (ha) Indications in %.

39,0%

Cultivated Area Total Sprayed
Brazil (ha) Area (ha)
579.640 9.411.117
(21/22) (21/22)
492.236 8.445.869
(22/23) (22/23)

*Irrigation, Drip.

306 | PROHUMA INSTITUTE OF SCIENTIFIC STUDIES

Note: The values (%) expressed in the graphs may have been rounded.
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Consolidated
Special Crops

(22/23)

Cotton, Coffee, Cane, Forest,
Mate Herb, Smoke, Cassava

Cultivated Area Total Sprayed
21|22 22|23 Brazil (ha) Area (ha)
22.410.074 103.094.294
(21/22) (21/22)

21.931.629 103.653.326
(22/23) (22/23)

*Quadricycle, Drone, Irrigation

RESEARCH: RESEARCH:

kynetec kynetec

"-'r--‘na:rilw_slz’, Spark "-'r-ﬂna:rilw_slz’. Spark
/6]7\\"' s'-'.E"':'fth.s-ms A s'-'.E"':'fth.s-ms

PROHUMA

INSTITUTO PROHUMA DE ESTUDOS CIENTIFICOS

Application Modalities

SPECIAL CROPS

Base: Total Sprayed Area (ha) Indications in %.

46,3%

23,0% 23,7%

41% 4,5% 4,2% 4,4%

20]21 21|22

Note: The values (%) expressed in the graphs may have been rounded.
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Net area, number of applications and total Application Modality
sprayed area per crop: TOTAL

Consolidated Total ky netec

. . . The number of applications _
(Grains, Special Crops, Fruits and HORTICULTURE) - 22/23 does not consider the Seed Treatment vq77\,1/£ Spark

ﬁ_ smartar dacigions
N

Base: Total Sprayed Area (ha) Indications in %.

BX Cultivated Area Basis (1.000 ha)
TOTAL 20% 577.722

42.459

R 1% 1%
; o 21952 Consolidated Total
.(3 GRAINS 78% 16% V4 451.134

: 4474 . . .
: pomm 3061 1.345 1.080 899 536 210 78 38 25 1.394 492 104 Grains, Special Crops, Fruits

SOYBEAN WINTER SUMMER WHEAT SORGHUM PADDY RICE BEAN OAT PEANUTS BARLEY SUNFLOWER TRITICALE SPECIAL TROPICAL HORTICULTURE SEASONED and Horticultu re

CORN CORN CROPS FRUITS FRUITS
SPECIAL
: g—— - RoPS 2 103.653
B Indications: Number of Applications
c_, 304 Cultivated Area Total Sprayed
2 Brazil (ha) Area (ha)
17, 0,3% 2%
104
7.2 52 66 > 57 g1 94.796.668* 577.721.861
e o w2 B OEE sE 2 el BN P 14.489
[ — O 2. e - e mmmn BN ° .
Indications: Bases in Total Sprayed Area (1000 ha) *Font: Kynetec 0,2% 2%
305.950 ** Quadricycle, Drone, Irrigation
. HORTICULTURE 8.446
103.653
87.269
16081 R 3576 5186 6.690 1270 2188 586 214 7 11.314 8.446 3175 I seepropecien [ tracor [ CAEI?I;ALI:AN 3) SPRAYER B sars [ stamonary [ orwerse
i:umcu: .L 'i:““c"’ -L Note: The values (%) expressed in the graphs may have been rounded.
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LEiAlE Total Area
SEED TREATMENT

Base: TOTAL Area ST (ha) Indications in %

Total Area
SEED TREATMENT

Base: TOTAL Area ST (ha) Indications in %

42.459

kynetec

kynetec e 70.873.981 234.771.787

et 70873981  234.771.787

**ST: Seed Treatment (Insecticides, Fungicides and Inoculants)

*Oat, Sorghum, Triticale E Sunflower.
**St: Seed Treatment (Insecticides, Fungicides And Inoculants)

0%
16.670

13.900

26,2% >264 2391 2.004 538 1.103
% : 1.345 1.080 : >0 o o o,
24% 4.474 2061 2% 2% z;s;o 513; 210 78 38 25 2’2/° 132/0_ 1’0/0 0,2% 1’4/"

() 0, 0, () TS
0’3/0 0’1/0 0’1/0 0’1/0 SOYBEAN WINTER CORN ‘ SUMMER ‘ WHEAT ‘ BEAN PADDY RICE PEANUTS OTHERS*
| OAT | PPPPPP s | BBBBBB | SSSSS OWER | TTTTT CALE | CORN

100%
6

SOYBEAN WINTER |  SUMMER | WHEAT | PADDY RICE

RESEARCH: RESEARCH:
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Conclusions



Brazil is among the world’s leading grain
producers. Despite the moderate intensity
of applications, this group of crops is the
most representative in relation to the total
area sprayed with pesticides in the country
(cultivated area x number of applications). This
is due to the magnitude of the area planted
with grains in Brazil, especially for soybean and
corn (summer + corn).
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Despite the lower intensity of
applications in relation to fruit
and vegetable crops, due to the
representativeness in area, the grain
market accounts for 78% of the total

area sprayed in the country.



Special crops are also important in
relation to the total area sprayed,
corresponding to 18%. Among these
crops, cotton and sugarcane stand out.

Ingeneral, theself-propelledapplication
method is the most employed in the
country with 69.4% of importance in
relation to the total area applied. This is
a very safe modality, as the applicator
operates on protected equipment.



The second most used method is tractor,
totaling 19.8% of the sprayed area. Other
applications are made by air 7.0% and
3.8% with other modalities. Within this
last group, the main method is backpack
sprayer application (1.5%).

Seed treatment is a common practice
in Brazil, especially for grains and
cotton.Thecropswherethistreatment
method is used exceed 70 million
hectares.
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