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The objective of this research was to determine the characteristics of the aquaculture activity in the department of
Ucayali. A questionnaire was applied to 88 fish farmers in the districts of Calleria, Campoverde, Padre Abad and
Neshuya. The results show that 73 % of the Aquaculture Centres are AREL, although 78.4 % have a production
level of less than 3.5 t. The ponds are earthen, with a predominance of ponds in the area. The ponds are earthen
ponds, predominantly CA with 1-2 ponds (54.6 %). Only 22 % have their water tested once a month. The stocking
density was 1 fish/m?, using 423 kg/ha of lime, less than a quarter of what is recommended. In addition, due to the
high cost of feed, they also use natural feed, increasing the average culture time by two months. The species they
cultivate are gamitana and paco. It is concluded that aquaculture production in the department of Ucayali is atom-
ised and has a low level of technification.
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El objetivo de esta investigacion fue determinar las caracteristicas de la actividad acuicola del departamento de
Ucayali. Se aplicé un cuestionario a 88 acuicultores de los distritos de Calleria, Campoverde, Padre Abad y
Neshuya. Los resultados muestran que el 73 % de los Centros Acuicolas son AREL, aunque el 78.4 % tienen un
nivel de produccién menor a 3.5 t. Los estanques son de tierra, predominando CA con 1-2 estanques (54.6 %).
Solo el 22 % realizan anélisis del agua una vez al mes. La densidad de siembra fue 1 pez/m?, usa 423 kg/ha de cal,
menos de la cuarta parte de lo recomendado. Ademas, por al alto costo del alimento balanceado usan también
alimento natural aumentando el tiempo de cultivo promedio en dos meses. Las especies que cultivan son gamitana
y paco. Se concluye que en el departamento de Ucayali la produccién acuicola esta atomizada y tiene bajo nivel
de tecnificacion.
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Introduction

The Amazon is a global public good in constant
transformation, mainly due to human action. It has
great potential for aquaculture development, because
it has abundant freshwater and edible fish!. In addi-
tion, aquaculture contributes to food security, as it is
a source of protein and economic income4, prevents
overfishing of rivers and lakes (some wild species are
close to extinction) and promotes sustainable devel-
opment in the region®®,

The Peruvian rainforest is made up of five depart-
ments: San Martin, Amazonas, Madre de Dios,
Loreto and Ucayali, its average GDP (Gross Domes-
tic Product) of Ucayali, Amazonas, Loreto, Madre de
Dios from 2007 to 2016 was 4.05 %, San Martin 5.6
%?. Aquaculture in Peru has grown by 13 % in the
last decade, based on three species (trout, fan shells
and prawns) which account for 95 % of total produc-
tiond. In 2019, Peru's aquaculture harvest was
161279.12 t2 The main actors in aquaculture in the
Peruvian rainforest are communities and small farm-
ers who entered into this activity as a result of State
promotion with a welfare-based approach??. Both the
development opportunities and their impact must be
evaluated in their real magnitude, especially the lim-
ited resource aquaculture types (AREL).

The Department of Ucayali is divided into 4 prov-
inces and 17 districts’2. Aquaculture is practiced in
all provinces, mainly in Padre Abad and Coronel Por-
tillo, which together have 95 % of AREL type Aqua

50

culture Centres (CA) and micro and small enterprise
aquaculture (AMYPE), which, according to the legal
norm, the Regional Production Directorate of the Re-
gional Government of Ucayali promotes their devel-
opment, but not adequately because it has an insuffi-
cient number of extensionists to attend them (Daniel
Velarde, 2020, personal communication, director of
the Aquaculture Area) and therefore it is not known
how they carry out their activitiest2. Padre Abad is
known as a coca-producing area, linked to illicit drug
trafficking, and represents an area of interest for the
Peruvian statel4,

In 2014, the National Programme "A Comer Pes-
cado" reported that in Loreto and Ucayali per capita
consumption was 51.6 and 42.1 kg/year respectively,
being the two regions with the highest fish consump-
tion in the country®®. Fishing in the Amazon basin is
under pressure due to overfishing, which is showing
signs of depletion and possible collapse of fish
stocks®, fish farming represents the greatest oppor-
tunity for food security and increase in fishermen's
incomel’8, The Amazon has the world's largest
freshwater reserves and easily accessible land. Aqua-
culture is therefore a strategic choice to promote re-
gional development®.

The objective of this study was to characterize the in-
frastructure, farming system, social and economic
conditions of fish farmers in the department of Uca-
yali, comprising the districts of Padre Abad, Neshu-
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ya, Campoverde and Calleria.

Materials and methods

In Ucayali there are 637 CA, 93.7 % are in the prov-
inces of Padre Abad and Coronel Portillo. From
these, the districts with the highest number of CA
were selected, Table 1, representing 54.6 % of the
CA in the department. The sample consisted of 88
CA.

The sample was drawn considering access to the CA,
the conditions of the state of health emergency due to
the COVID-19 pandemic, as well as the protective

measures issued by the Ministry of Health. Prior to
the application of the survey, 3 aquaculture exten-
sionists in the area were coordinated to contact the
aquaculture farmers to be surveyed in order to ensure
their acceptance. A questionnaire constructed ad-hoc
for the research was applied to obtain data on eco-
nomic and social conditions (educational level, hous-
ing, access to health system, family, technical train-
ing, employment, investment and aquaculture pro-
duction) as well as facilities (infrastructure, water re-
sources) and culture system (species, feeding, culture
control, period and harvesting).

Tablel Formal aquaculture centers in Ucayali by type of development: AREL and AMYPEZ?

Province District Registered aquaculture centers
Coronel Portillo Calleria 20
Campoverde 141
Padre Abad 56
Padre Abad ety 5
Total 316
The surveys were cleaned by eliminating surveys that Results

had complete or contradictory information, and a data-

base was created in Excel.

The present work was carried out from July to De-
cember 2020. The field visit was carried out from 14
to 25 September 2020.

In Ucayali, 73 % of the CA are AREL, 8 % have a
production of 3.5 t, 42 % of the AMYPE category
produce <3.5 t (Table 2).

Table 2 Distribution of aquaculture centers by category and range of production

AREL (%)

AMYPE (%)

42
58

Production level (t)

Upto 35 92
More than 3.5 8
Total 73

27

61.4 % of CA depend on water provided by rain, lim-
iting control of supply, AMYPE 12.5 % with low
production. Other water sources (spring, Stream,
stream, well) with low flow Table 3. Water from riv-
ers and lagoons, due to their high contamination, is
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not used?. 22.7 % of the water is collected by pump-
ing, 77.3 % is collected using the gravity of the rain-
water that falls directly into the pond (no transfer sys-
tem, 38.6 %) or because the water collection point
(from well, stream, river and lagoon) is at a higher
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level than the ponds and is transferred mainly with
PVC pipes of small diameter (54.6 %).

Table 3 Characterization of the water catchment used in aquaculture centers

Water source
Water source

Form of capture

Transfer mode

AMYPE (%) AREL (%) Pumping (%) Gravity (%) Canal (%) Tuberia (%) Sin/T *(%)
Rain 125 489 6.8 54.6 34 21.6 36.4
Well 9.1 6.8 10.3% 6.8 1.2 14.8
River 5.7 5.7 45 5.7 11 9.1 11
Water hole 45 45 11 2.3 11
Creek 5.7 5.7 5.7
Lagoon 11 11 11
Total 27.3 72.7 22.7 77.3 6.8 54.6 38.6
(*) Sin/T = No transfer
Table 4 Analysis of water quality in the aquaculture centers of Ucayali
. AREL (%) AMYPE (%) Total (%)
Production range (t)
Yes No Yes No Yes No

<2 22.8 30.7 2.3 1.1 25.1 31,8

2-35 4.6 9.1 5.7 2.3 10.3 11.4

35-10 11 45 6.8 3.4 7.9 7.9

10-20 11 45 11 45

Total 28.5 44.3 15.9 11.3 44.4 55.6

Water quality analysis of CA ponds producing <2 t
in the AREL category is performed by 22.8 %, in the
AMYPE category 2.3 % do analyse the water. Those
producing 2-3.5 t among the ARELs and do not test
the water are twice as many as those who do. Overall,
55.6 % of the CA do not test water, with the highest
proportion (31.8 %) among those producing <2 t (Ta-
ble 4).

Agquaculture production is atomised in small CA with
a low level of production (Table 5). 54.6 % of the CA
in Ucayali have between 1 and 2 culture ponds with
a production level of less than 2 t per season. There
are CA with 1 to 3 ponds producing between 3.5 to
10 t per season. Productions higher than 10 t are rec-
orded in CA with 4 to 6 ponds. There is one case with
more than 10 ponds and a production of 10 to 20 t.

Table 5 Used ponds (EU) and unused ponds (ENU) in the aquaculture centers of Ucayali

Number of ponds in the Aquaculture Centers

1 2 3 4 5 6 7 8 9 >10 Total
EU (%) 284 262 102 91 8.0 45 34 23 11 6.8 100
With 1 ENU (%) 45 114 23 1.1 11 23 227
With 2 ENU (%) 11 45 23 7.9
With 3 ENU (%) 1.1 23 11 11 11 6.8
With 4 ENU (%) 11 11 11 11 45
With 5 ENU (%) 11 11
With 6 ENU (%) 11 11 11 34

Regarding the number of ENUSs, 22.7 % of the CA
have one inoperative pond, half of them have a total

of two ponds. Those with two inoperative ponds ac-
count for 7.9 %, half of them have 4 ponds in total
(Table 5). 6.8 % of the CA have 3 inoperative ponds,
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9.0 % have 4 to 6 inoperative ponds. Table 6 shows
the reasons for non-use of the ponds, the main rea-
sons are: lack of fry (47.5 %) and lack of financing
(27.5 %).

Table 6 Causes for the non-use of ponds in aquacul-
ture centers in Ucayali

Causes of non-use of ponds Aguaculture centers (%0)

Lack of fry 19 475

Financing 11 27.5

Lack of water 4 10.0

Lack of maintenance 3 75

Other 3 7.5
Grand total 40

Those that produce <2 t have an average of 0.34 ha
of water surface and an average investment of S/

3382, and those that produce 2 to 3.5 t invest an av-
erage of S/ 12184, which are the extreme values (Ta-
ble 7).

Regarding the investment/ha of the water mirror, <2
t of production invest S/10064.3/ha, in the range 2-
3.5 t they invest S/13820.9/ha. In the 3.5-10 t range
they only invest S/8602.4/ha, in the 10-20 t range
they invest S/10365.5 per hectare, a value similar to
those that produce <2 t. At the regional level, it has
an average water mirror of 0.67 ha with an average
investment of S/7131, while the investment per hec-
tare of water mirror is S/10682.6 and the investment
per fingerling planted is S/ 1.12.

Table 7 Average values regarding water mirror, investment and fry planted in the aquaculture centers of Ucayali

according to production range and number of ponds

Water mirror, ha Investment (S/) Fry
Production range Sum Average Sum Average Sum Average Investment S/ha Investment/Fray
<2 16.8 0.34 169100 3382 164720 3294 10064.3 1.03
2-35 16.75 0.88 231500 12184 124500 6553 13820.9 1.86
35-10 19.39 1.39 166800 11914 163300 11664 8602.4 1.02
10-20 5.8 1.16 60123 12024 107500 21500 10365.5 0.56
Grand total 58.74 0.67 627520 7131 560020 6364 10682.6 112

Figure 1 Average water surface (ha), fry planted and investment (S) of the aquaculture centers, categorized by the

number of ponds constructed
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The average value of fingerlings per water mirror
(ha) grows with the number of ponds, from 3 thou-
sand in CA with 1 pond to more than 20 thousand in
those with 10 or more ponds. Figure 1 shows the cor-
respondence of the water mirror with the number of
ponds, it increases in the CA with 5 or more ponds.
The data from the water mirror and fingerlings have
a normal distribution (the Shapiro-Wilk test was ap-
plied). In the Pearson test, a high correlation (0.853)
was recorded between the number of ponds with the

investment and the hectares of the water mirror, in-
cluding its linear regression with an R? of 0.728.
The use of lime varies from one species to another,
in the crops with paco and paiche they use 2667
ka/ha. In the case of boquichico cultivation, they use
only 71 kg of lime/ha (Table 8). 93 % of CA use lime.
According to Table 9, the CA use an average of 422.7
kg of lime/ha. In the range of 10 to 20 t, they use
185.3 kg/ha of lime. The CA with the production
range of 3.5 to 10 t use 545.2 kg cal/ha.

Table 8 Lime use (kg) per hectare of water mirror of aquaculture centers by species

Cultivated species Cal/kg Water mirror kg cal/ha water mirror
Paco 8958 34.98 256

Gamitana 1420 8.42 169

Boquichico 20 0.28 71

Paiche 1507 4.5 335

Tilapia 5 0.05 111

Paco - Gamitana 4800 6.92 694

Paco - Paiche 8000 3 2667

Paco - Boquichico 120 0.6 200

Grand total 24829.5 58.74 423

Table 9 Use of lime (kg) and fertilizer/ha of water mirror of the aquaculture centers of Ucayali according to production

range and species

Production Average values . Fertilizer kg Fert/ha wa-
kg cal/ha water Mirror .

range Cal Water Mirror Organic Inorganic ter mirror

<2 102.65 0.34 305.5 105.2 27.2 242.6

2-35 423.68 0.88 480.6 103.1 28.3 133.7

35-10 755.14 1.39 545.2 150.0 185.8 150.6

10a20 215 1.16 185.3 24.8 200.0 40.9

Grand Total ~ 282.15 0.67 422.7 99.8 107.4

Table 10 Purchase of fingerlings by production ranges and by institution that sells them

Production Range (%)

aquaculture Number of finger-

Institutions that sell fingerlings

<2 2-35 35-10 10a20 centers % lings
Private laboratory 14.8 14.8 5.7 3.4% 38.7 325000
I1AP 26.1 35 34 33.0 109300
Regional government 45 4.5 6000
IVITA 11 2.3 34 16000
Natural environment 2.3 1.1 34 4020
Private laboratory, IIAP 8.0 11 6.8 15.9 99500
Natural environment, 11AP 1.1 1.1 200
Total 56.8 21.6 159 5.7 560020

54
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The average fertilizer used per hectare of water mir-
ror in CA is 8588 kg, predominantly organic (43 %),
especially those that produce <2 t. Those that pro-
duce 10 to 20 t use 257.8 kg/ha. Those that produce
<2 t use an average of 7698.5 kg/ha. 36 % of CA do

not use fertilizer.

Table 11 Quantity of fry purchased by species and number of aquaculture centers by type of hatchery

Fingerlings buy it from IIAP because it sells it
cheaper than private laboratories (LP), which are im-
portant producers of fingerlings (Table 10) that to-
gether supply 87.6 % of CA or 95.3 % of stocked fin-
gerlings.

Species cultivated in the aquaculture centers of Ucayali

Institutions selling fingerlings

Paco-Gami-

Fingerling Subtotal

Paco Gamitana  Boquichico Paiche Tilapia tana Paco-Paiche Paco-Boquichico

Laboratorio particular 22 170000 44000 2 23500 7 87500 325000
*IAP 23 83000 5000 1 500 4 6500 1 12300 1 2000 109300
Gobierno Regional 4 6000 6000
**VITA 1 16000 16000
Medio natural 1 2000 1020 1 1000 4020
Laboratorio particular, |AP 13 94500 1 5000 99500
Medio natural, I1AP 1 200 200

Total 64 355700 50020 1 1000 2 23500 1 500 12 110000 2 17300 1 2000 576020

*11AP: Peruvian Amazon Research Institute. ** IVITA: Veterinary Institute for Tropical and High Altitude Research.

Table 12 Type of feed by species, time in months to grow to commercial size, the value is in parentheses, and amount

of feed supplied

Type of feed and growing time

Cultivated species

Amount of feed (t) used per cultivated species

Commercial

Natural

Commercial-natural

<1 1-2 3-4 4-5 5-6 >7
Paco 52 (5.7) 1(12.0) 11 (5.6) 24 10 13 5 12
Gamitana 4 (4.5) 1(4.0) 3 2
Boquichico 1(7.0) 1
Paiche 2(18.0) 1 1
Tilapia 1(4.0)
Paco - Gamitana 12 (7.3) 1 5 3 3
Paco — Paiche 2(5.0) 2
Paco - Boquichico 1(6.0) 1
Grand total 75 1 12 29 16 16 1 5 20

Table 13 Water mirror by species cultivated in the aquaculture centers of Ucayali

Cultivated species

Water mirror (ha))

Total fingerlings

Thousands fingerlings/ha

Total % Promedio
Paco 35.0 59.5 5 355700 10.20
Gamitana 8.4 14.3 17 50020 5.95
Boquichico 3 5 3 1000 3.33
Paiche 45 7.7 23 23500 5.22
Tilapia .0 1 0 500
Paco Gamitana 6.9 11.8 6 110000 15.94
Paco - Paiche 3.0 5.1 15 17300 5.77
Paco Boquichico 6 1.0 .6 2000 3.33
Grand total 58.74 .67 560020 9.53

68.3 % of CA AREL buy fingerlings from LP and/or
I1AP, the same as 100 % of those that produce 3.5-10

55

t. 100 % of those who produce 10-20 t buy from
IVITA or LP. Fingerlings from the natural environ
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ment are of lower quality and contain other species,
representing 0.7 % of the total sown. The Regional
Government supplies those that produce <2 t. In Uca-
yali, 63.5 % cultivated paco, 9 % gamitana, and in
combined sowings (paco - gamitana) 19.6 %, these
two species represent 92 % of aquaculture production
(Table 11).

In addition, in Ucayali, the prevention of fish dis-
eases is not common. Only 20 % of the CA use some
prevention method, being the most common method
the treatment with salt, and more practiced among
those who grow paco. The species they take care of
the most is the paiche.

Table 12 shows the months of cultivation up to its
commercial size, which depends on the type of food
(the value in parentheses). The paco cultivated with
commercial feed (balanced pellet feed) alone or com-
bined with natural feed is 5.7 and 5.6 months old, re-
spectively. When only natural food is given, the time
is 12 months.

Table 13 shows the amount of water mirrors used in
each cultivated species. Between paco and gamitana,
85.6 % of the total water mirror is dedicated to it, as
well as 92 % of the fingerlings planted in this region,
that is, they are planted with greater density com-
pared to other species. It should be noted that when
two species are cultivated in the same pond, the den-
sity increases by 50 % (15.9 thousand/ha), which
makes it reasonable for their densities to be added.

Discussion

In Ucayali, 73 % of CA are of the AREL type, 27 %
AMYPE, information similar to the cadastre PRO-
DUCEZ. It should be noted that 8 % of the ARELs
have a production greater than that which corre-
sponds to them (3.5 t), showing improvements in
their production (Table 2).

The CA are dependent on the rains (61.4 %), this be-
ing their main water source, limiting the control of
their supply and making them vulnerable to climate
change?2. They pointed out that over the years the
rain cycle in the Amazon has presented alterations
due to climate change causing droughts making them
vulnerable for their development.

Likewise, the CA, AMYPE, with low production
(representing 12.5 %) also depends on the rain. This
form of aquaculture is far from the typical forms that
existz22%, These conditions limit its expansion to in-
crease aquaculture production in Ucayali. The other
supply options (water hole, stream, well) are charac-
terized by the low flow. The water of rivers and la-
goons, due to its high contamination, are not suitable
according to the aquaculturists. Similarly, in 2014 in
the Ucayali river samples were recorded with the
presence of coliforms, suspended solids, and lead,
being a non-optimal water source for the develop-
ment of aquaculture activity as indicated in the Basic
Manual of Fish Health2223,

77.3 % of CA collect water using gravity since the
water falls directly into the pond due to rain or be-
cause the point of water intake from the well, stream,
river, and lagoon is at a level above the ponds. There
are cases in which they are supplied by rain, but these
have a pond to store water and need to pump it and
transfer it through pipes to the culture ponds, for this
reason, they are transferred through plastic pipes,
which makes filling or water replacement slow. of
the pond. Another characteristic is that all the ponds
are earthen, they lack the typical structures for this
type of activity?. In times of intense rain, the water
rises, allowing it to be replaced.

Pond water quality testing is a rare practice?’. The
CA that produce <2 t in the AREL category (30.7 %)
do not perform any water analysis, in the AMYPE 66
% do analyze the water. Those that produce 2-3.5 t
among the AREL do not analyze the water is twice
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as many as do. Overall, 55.6 % of CA do not test their
water. Little practice is common in those that pro-
duce <2t (31.8 %). The importance of water quality
guarantees us an optimal production of fish in earthen
ponds, for this reason, one of the important parame-
ters is the obtaining of dissolved oxygen, which is
recommended for the growth and survival of this spe-
cies?®, however, they are not suitable for the condi-
tions mentioned for the native species of the Peruvian
Amazon, which can develop optimal growth with
5.8+0.7 mg L* of dissolved oxygenZ. Similarly,
there is a study mentioned by the IIAP indicating that
paco can resist low concentrations of dissolved oxy-
gen 1-3 mg Lt without fish mortality%,

Aquaculture production is atomized in small CA with
low production levels (Table 5), likewise, the Pisci-
cultura technical guide, it mentions that one of the
factors to obtain good results in production depends
on the size of the pond3, however, the 10 % of the
CA surveyed have an average water mirror of 600 m?
for each pond. 54.6 % of the CA of Ucayali that have
between 1 and 2 culture ponds have a production
level of less than 2 t/campaign, and these have 1000
m? to 1750 m? respectively, a stocking density of 1.5
fingerlings/m? and 0.7 fingerlings/m?, this would be
one of the factors for the correct management of pro-
duction since the recommended area in its ponds for
this activity is 1000 to 5000 m? and the depth of 1.20
m in the supply and 1.50 m in the drainage point be-
cause at greater depth it makes it difficult harvesting
and depth less than 70 cm allows overheating of the
water with the risk of fish death®2,

In addition, aquaculture production will also depend
on the number of inoperative ponds found in 22.7 %
of the CA surveyed due to lack of fingerlings (45 %)
and lack of financing (22.5 %) as main causes. These
factors limit the growth of aquaculture activity in
Ucayali in the short term.

According to PRODUCE®, the water mirror varies
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between 0.0072 to 0.4396 ha with a total of 76.45
ha. Likewise, in the survey carried out, different val-
ues were found, having a total sum of 58.74 ha. The
CA with the largest water mirror have 3.6 ha, a cor-
relation was observed that the greater the production,
the larger the water mirror, except at the level of 10
to 20 t since it has an average of 1.16 ha, which could
be explained because the ponds They are smaller than
the general average. According to DIREPRO2, the
average water mirror was 0.12 ha, while in CA they
have an average of 0.67 ha.

There is a decreasing amount of purchase of finger-
lings no greater than 3.5 thousand for 9 ponds pre-
senting a low investment and this would give low
productivity according to some authors. Thus, for
species such as paco and gamitana®* they use a den-
sity of 1 fish/m?2 they sow 1.5 to 2.5 fingerlings/m?
of water mirror® they cultured at 2.6 fish/m?, and
Deza et al.’ cultivated paco at 0.5 to 1.5 finger-
lings/m? indicating that the higher the density, the
more profitable the crop. According to these reports,
the average density value can be taken at 2 fish/m2 or
20 thousand fingerlings/ha. But we report that the CA
of Ucayali sows 9.5 thousand/ha, evidencing the low
productivity in Ucayali. If 100 % of all existing
ponds were used, aquaculture production would in-
crease by 30 %. With proper techniques production
could easily be doubled. If all the ponds were used
and with adequate techniques, the production would
be multiplied by 3.5 times the current production.
The data from the water mirror and fingerlings have
a normal distribution (the Shapiro-Wilk test was ap-
plied). In the Pearson test, a high correlation (0.853)
was observed between the number of ponds with the
investment and the hectares of the water mirror (Fig-
ure 1), its linear regression is included with an R? of
0.7281. These results show that not all the ponds
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have the same dimension and that the greater number
of ponds increases the water mirror in greater propor
tion because they are larger ponds. There is a moder-
ate correlation (0.666) between the hectares of water
mirror and the number of fingerlings stocked, which
shows that there is no single criterion to establish
stocking density in culture ponds, which is not based
on technical criteria.

The "water mirror - investment” correlation was
0.504, showing little criteria to invest, especially
when there is no technical management to establish
the density of cultivation. The correlation
(Spearman's Rho) “investment - stocked fingerlings”
was 0.442, a low value that justifies the diversity in
the productivity of the CA. The correlation "number
of ponds - fingerlings stocked" was 0.624, this low
value is due to the fact that CA with more than 8
pounds have low crop loads, demonstrating limited
technical knowledge. The correlation "investment -
number of ponds" was 0.782 (with Spearman's Rho),
a relatively high value, showing that investments in
relation to available ponds are managed with better
criteriain CA. The use of lime for ponds is a common
practice in Amazonian aquaculture because the soil
has a low pH and eliminates contaminating microor-
ganisms2, The use of lime by cultivated species is
different. The CA that grow paco and paiche use the
quantity recommended by the authors (2667 kg/ha).
In the case of the boquichico crop, since itis a species
of lower value, almost no lime is used, only 71 kg/ha)
(Table 8). 93 % of the AC surveyed in Ucayali use
lime, however, the amount used is not recommended,
S0 in the production range of 3.5 to 10 t, they are the
ones that use the most lime per hectare (545.2 kg)
when expected, according to Boyd“ it was 3000 at
5000 kg/ha of hydrated lime, although Deza et al.*
recommend 1500 kg/ha. That is to say, the practice

of using lime is not very effective since they only use
it in Ucayali from 185.3 to 545.2 kg/ha.

Primary production is a complementary food for
farmed fish and contributes to the supply of dissolved
oxygen, so it is common to add fertilizer to promote
photosynthetic flowering. 58 % of the CA use fer-
tilizer, 43 % use the organic type (43 %), especially
those that produce <2 t, use an average of 8588 kg/ha
of water mirror. Those that produce <2 t use an aver-
age of 7698.5 kg/ha, this is 5 times what is recom-
mended by Deza et al.3%, 1500 kg/ha. The CA that
produce 3.5-10 t use a quantity of 1398.2 kg/ha of
water mirror, a value close to what is recommended.
Regarding the purchase of fingerlings, the CA buy
mainly from the I1AP because it is cheaper than the
LPs, which are important producers of fingerlings
(Table 10), as a whole they supply 87.6 % of the CA
or 95.3 % of stocked fingerlings, however, this does
not satisfy the demand of the aquaculturists, because
it is one of the causes of inoperability of the ponds
(45 %). Fingerlings from the natural environment are
of lower quality and contain other species, which is
why they represent 0.7 % of the total sown. The Re-
gional Government supplies those that produce <2 t.
In Ucayali, paco and gamitana farming represents 92
% of aquaculture production (Table 11). It should be
noted that in 2019, 55.8 % paco-gamitana and 44.1
% paiche were produced. In 2020, due to the pan-
demic, the production of paiche fell, highlighting
paco and gamitana. In Ucayali, paco® is traditionally
grown.

In Ucayali it is not common to take measures to pre-
vent diseases in fish, since they are considered re-
sistant®8. Only 20 % of the CA use some prevention
method, the most common is salt treatment and it is
more practiced among those who grow paco. The
species that cares the most about its health is the
paiche because of its higher commercial value.
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The most used type of food is balanced food. There
are cases in which natural food consisting of vegeta-
bles and fruits from the area is used for several
months of fattening, which are well accepted®,
Therefore, in Table 12 are the months of cultivation
up to its commercial size, which depends on the type
of food (the value in parentheses). The paco culti-
vated with commercial feed (balanced pellet feed)
alone or combined with natural feed is 5.7 and 5.6
months old, respectively. When they only give natu-
ral food, the time is 12 months. Small producers are
the ones that use more natural food, but their cultiva-
tion periods are longer. In the case of paiche, they use
more balanced feed because they have a higher com-
mercial value.

Table 13 the amount of water mirror used in each cul-
tivated species. Between paco and gamitana, 85.6 %
of the total water mirror is dedicated to it, as well as
92 % of the fingerlings planted in this region, that is,
they are planted with greater density compared to
other species. It should be noted that when two spe-
cies are cultivated in the same pond, the density in-
creases by 50 % (15.9 thousand/ha), which makes it
reasonable for their densities to be added.

In conclusion, the main source of water is rain for 67
% of the ARELSs and 46 % of the AMYPEs, aquacul-
ture production is fragmented due to the low capacity
of the CA, 1 out of 4 do not using at least one pond
due to the lack of fingerlings (45 %) and financing
(22.5 %), 93 % apply lime in their ponds, although in
very low quantities (185.3 to 545.2 kg/ha), question-
ing its effectiveness. In the paiche and paco crops,
they use adequate amounts of lime, the most culti-
vated species are paco and gamitana (92.04 %) due
to COVID-19 that limited the cultivation of paiche,
the main producers of fingerlings are the I1AP and
the LP (71.6 %), combine balanced feed with natural
feed to lower production costs.
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