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APRESENTACAO

A area de Ciéncias Agrarias relne conhecimentos relacionados a agricultura,
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o0 desenvolvimento de produtos, processos ou servicos para as cadeias produtivas de
vegetais, animais e desenvolvimento rural.

Destaca-se que a inovacéo e tecnologia devem ser aliadas na incorporagdo de
préaticas sustentaveis no campo, garantindo as geragdes futuras a capacidade de suprir as
necessidades de producgdo e qualidade de vida no planeta.

O livro foi dividido em dois volumes, sendo que neste primeiro volume “lnovacgéo e
tecnologia nas Ciéncias Agrarias” sao apresentados 21 capitulos voltados a agricultura,
com pesquisas sobre a qualidade do solo, fruticultura, culturas anuais, controle de pragas,
agroecossistemas, propagacao in vitro de orquidea, fertilizacao, interagédo entre fungos e
sistemas agroflorestais, a relagédo da agricultura e o consumo de agua, entre outros.

O segundo volume retne 19 capitulos com temas diversos, como a agricultura
familiar como forma de garantir a produgao agricola, o uso das tecnologias da informacgéao
e comunicagdo no ensino e aprendizagem de estudantes de Técnico Agropecuario no
México, utilizagdo de geoprocessamento para estudar a dindmica de pastagens, relacdo
entre pecuaria e desflorestamento, estatistica em experimentos agronémicos, bem como
varios trabalhos voltados para pecuaria e medicina veterinaria.

Agradecemos a cada autor pela escolha da Atena Editora para a publicacdo de seu
trabalho.

Aos leitores, desejamos uma excelente leitura e convidamos também para

apreciarem o segundo volume do livro.

Pedro Henrique Abreu Moura
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ABSTRACT: The objective of the research was
to evaluate the influence of the seaweed extract
applications, Ascophyllum nodosum (L.) on
growth of watermelon plants. The experiment
was applied the completely randomized design,
in factorial schemes 2x4, with five replications.
The treatments consisted of combination of two
seed treatments [soaking in potable water and
Acadian®] and four periods (0, 7, 10 and 14
days) under the dose of 3mL L-1. It was used,
for each experimental unit, 100 mL of the solution
prepared. Applications in intervals of 10 and 14
days were most promising, regardless of seed
treatment. They promoted significant differences
in the growth variables evaluated, shoot length,
fresh shoot weight, shoot dry weight, root length,
fresh root weight and dry root weight.
KEYWORDS: Acadian®, Biofertilizers, Citrillus
lanatus.
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EFEITO DO EXTRATO DE ALGA, Ascophyllum nodosum (L.) NO CRESCIMENTO
DE MELANCIA

RESUMO: O objetivo do trabalho foi avaliar a influéncia de aplicagdes do modelo comercial
Acadian®, a base da alga Ascophyllum nodosum (L.), no crescimento de plantas de melancia.
O experimento foi conduzido em delineamento inteiramente casualizado, em esquema
fatorial 2x4, oito tratamentos e cinco repeticdes. Os tratamentos consistiram na combinagéo
de dois tratamentos de sementes [embebicdo em &agua potavel e Acadian®], em quatro
periodos de aplicagéo (0, 7, 10 e 14 dias), sob uma dose de 3mL L-'. As aplica¢des foram via
fertirrigacdo, sendo 100 mL da solugéo preparada a quantidade utilizada para cada unidade
experimental. As aplica¢des nos intervalos de 7, 10 e 14 dias mostraram-se mais adequadas,
independentemente do tratamento de sementes. Pois promoveram diferencas significativas
nas variaveis de crescimento avaliadas, comprimento da parte aérea, peso fresco de parte
aérea, peso seco de parte aérea, comprimento de raiz, peso fresco de raiz e peso seco de
raiz.

PALAVRAS-CHAVE: Acadian®, Biofertilizantes, Citrillus lanatus.

11 INTRODUCTION

Watermelon (Citrullus lanatus) is one of the main olericulture species cultivated in
Brazil, standing out as a product of great importance for the agribusiness of the country,
occupying the 8th position in the ranking of the most exported fruits in 2009, with 28,261.7
tons exported, yielding about $ 12.4 million (IBRAF, 2014). The production in the country
is distributed among the Northeast, South and North regions, being the first region the
main producer, responsible for over 34% of the national production, and the states of Bahia
(338,365 t), Pernambuco (103,615 t) and Rio Grande (76,872 t) are the largest states
producers (IBGE, 2013).

In the state of Rio Grande do Norte, in the Mossor6-Assu region, the watermelon
stands out for its be one of the most produced and exported crop, no longer being exploited
only during the rainy season, become a technified activity practiced for small, medium and
large companies that send their production to large markets such as CEAGESP-SP and to
the external market (TORRES, 2007).

The consumer market is increasingly demanding for healthier foods, free of pesticides
and fertilizers, therefore studies are being carried out to develop new technologies that
reduce the use of agricultural inputs, and provide improvements to the physical, chemical
and biological soil characteristics, in addition to maintain a good production and quality of
the fruits (ASERI et al., 2008). In this context, an alternative distinct from chemical inputs
would be the use of macroalgae as a biofertilizer

The macroalgae have in their composition, nutrients, amino acids, vitamins,
cytokinins, auxins and abscisic acid (ABA) that act as plant development promoters (STIRK;
NOVAK; STADEN, 2003). Marine algae have direct activity in plant protection against
phytopathogens, and also promote the production of bioactive molecules capable to induce
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resistance in plants (TALAMINI; STADNIK, 2005). The species Ascophyllum nodosum (L.) Le
Jolis is the most researched in the agriculture (UGARTE et al., 2006). The extract stimulates
plant growth due to its composition rich in macro and micronutrients, carbohydrates, amino
acids, and plant hormones specific from algae (ANASAC, 2006).

Commercial products based on A. nodosum (L.) seaweed extract, such as Acadian®,
present 13.0 to 16.0% organic matter, 1.01% amino acids (alanine, aspartic and glutamic
acid, glycine, isoleucine, leucine, lysine, methionine, phenylalanine, proline, tyrosine,
tryptophan and valine), carbohydrates, and concentrations of nutrients N, P, K, Ca, Mg, S,
B, Fe, Mn, Cu and Zn. They also present growth hormones (auxins, gibberellins, cytokinins,
abscisic acid), resistance elicitors and micronutrient transport aids, which stimulate plant
growth and improve fruit (ACADIAN, 2009).

The use of the extract of A. nodosum (L.) for commercial crops in general, is in a fully
expansion, with more precise information needs to achieve the adequate use. In this context,
the objective of the present work was to evaluate the production and quality of watermelon
treated with the commercial product of algae extract A. nodosum (L.), Acadian®.

21 MATERIAL AND METHODS

The experiments were carried out from January to May 2015 in the greenhouse
at the Department of Plant Sciences (DCV) of the Rural Federal University of Semi Arid
(UFERSA), Mossoro6 - RN.

Soil samples were collected from UFERSA ‘s didactic garden at 0 - 20 cm, dried, and
then sieved in a 2 mm mesh. Subsequently, they were submitted to a chemical analysis at
the Chemistry and Fertility Soil Laboratory of UFERSA and presented the following results:
pH (H,0) =7.0; MW = 0.26%; P =210 mg dm; K = 0.43 cmolc dm®; Na = 0.15 cmol / dm;
Ca = 3.3 cmolc dm; Mg = 1.8 cmol-dm3; Al = 0.00 cmolc dm3. The soil was classified as
abrupt eutrophic red-yellow argisol and sand texture.

The experiment was conducted as a completely randomized design with eight
treatments and five replications in a 2 x 4 factorial scheme. The treatments consisted on
the combination of two seed treatments (soaking in potable water and Acadian®), with four
application intervals (0, 7, 10 and 14 days after sowing).

Plastic vases with the capacity of 3.0 kg were filled with the mixture of autoclaved
soil, quartz sand, and commercial substrate ‘“Tropstrato HT’, in a ratio of 1: 1: 1 of volume.
Watermelon seeds of cultivar ‘Crimson Sweet’ were sown at approximately two centimeters
deep, two per container, equidistant from the edges of the vases. After seven days of
sowing, thinning was realized leaving one plant per container or experimental unit. The
application of the product occurred with the application of the solution directly to the soil
being the treatment dose recommended by hectare.

After 40 days of sowing, the plants were carefully removed from the containers to
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avoid breaking the root system and washed in running water until the roots were free of the
substrate particles. Subsequently, the following variables were analyzed: aerial part length
(APL) (cm), aerial part fresh weight (APFW) (g), aerial part dry weight (APDW) (g), root
length (RL) (cm), root fresh weight (RFW) (g) and root dry weight (RDW) (g).

The data obtained in this experiment were submitted to analysis of variance for the
characteristics evaluated using statistical software ASSISTAT, version 7.7 Beta (SILVA;
AZEVEDO, 2009). In the cases where the treatment data presented significant differences,
the F test was applied to the 5% probability level. The mean test was used to compare the
means, at the 5% probability level.

31 RESULTS AND DISCUSSION

Significant interaction was observed between the application interval of A. nodosum
(L) extract, Acadian®, and the seed treatments used on watermelon plants for the variables
APFW, RL and RFW, indicating that there is a dependence between these factors. However,
there was no interaction for APL, APDW and RDW by F test (P<0.01) (Table 1).

(A'A DF APL APFW APDW RL RFW RDW
(cm) (gpr) (gp) (cm) (gp) (gpr)

F1 3  2766,3333  892,1788"  6,7337" 37,5562 22,3253  0,0743™

F2 1 2,5000" 307,5812"  12,8403" 28,0562  0,1836™  0,0987"™

F1xF2 3 6455000  250,9652"  0,4256™  387,5229"  9,2760°  0,0038™
Residue 32  771,7000 29,9442 0,2544 49,7875 3,0286 0,0387
CV (%) - 23,38 13,80 12,41 15,63 28,42 25,42

P <0.01, F test; * P <0.05, F test; Ns: Not significant.

'F1 - Application intervals: 0, 7, 10 and 14 days (solution with 3 mL L' Ascophyllum nodosum (L.)
extract, - Acadian®); F2 - Treatment of seeds: treated seeds (soaking in extract of A. nodosum) and
untreated (soaking in potable water) / 1 hour before sowing.

Tabela 1. Summary of the analysis of variance for variables: aerial part length (APL) (cm), aerial part
fresh weight (APFW) (g), aerial part dry weight (APDW) (g), root length (RL) (cm), root fresh weight
(RFW) (g) and root dry weight (RDW) (g) of watermelon under different application intervals and seed
treatments.

According to the results of the variance analyses, the the Acadian® application
intervals showed significant differences by the F test (P<0.01), for almost all the variables
analyzed, except for RLand RDW. Itis also observed that, when the different seed treatments
were evaluated, there were only significant differences, by the F test (P<0.01) for APFW and
APDW. However, there was no interaction between the factors application interval and seed
treatment, for the variables APL, APFW and RDW.

Analyzing the application interval factor, it was observed that the treatments that
received Acadian®, showed better performance when compared with the control, by the
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Scott-Knott test at 5% significance, which did not receive application of the product (Table

2).
Variables APL APFW APDW RL RFW RDW
Al (cm) (g pl") (g pI") (cm) (g pI") (g pI")
0 100,100b 26,119¢ 2,892b 43,100a 4,683b  0,669a
T+7+7+7 114,400b 40,3280 4,769a 47,750a 5231b  0,855a
10+10+10 140,200a 47,017a 4,155a 44,600a 8,034a  0,833a
14414 134,500a 45112a 4,441a 45,100a 6,543a  0,740a

Means followed by the same letter do not differ by the Scott-Knott test at 5% significance level.

'Application intervals: 0, 7, 10 and 14 days (solution with 3 mL-1 of Ascophyllum nodosum (L.) extract,
Acadian®).

Table 2. Average of the variables: aerial part length (APL), aerial part fresh weight (APFW), aerial part
dry weight (APDW), root length (RL), root fresh weight (RFW) and root dry weight (RDW) of watermelon
at different application intervals (Al) of the algae extract Ascophyllum nodosum (L.), Acadian®.

In general, the watermelon plants that received applications at intervals of 10 and
14 days were superior to those that received weekly applications. According to the analysis
of the results, it is suggested the choice of the application interval of 14 days, since it will
reduce the amount of product to be applied, which may promote significant reduction in the
costs of management of the culture.

According to Salisbury and Ross (2012), the extract of A. nodosum (L.) is rich in plant
hormones, including auxin, responsible for cell elongation and growth promotion. Possibly
the plants that received more applications of the product, in this case the interval of 7
days, may have shown a reduced growth in relation to the other intervals, because they
accumulated a greater amount of auxins, thus causing a reduction in growth.

Regarding the treatment of seeds with extract of A. nodosum (L.), Acadian®, it was
observed that the variables APFW and APDW were superior when seeds were treated with
extract of A. nodosum (L.), with an increase of 13.07 and 24.46%, respectively. This was not
observed for the variables APL, RL, RFW and RDW (Table 3). This suggests that the effect
of seed treatment with Acadian® may be more effective in the seedling stage.
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Variables APL APFW APDW RL RFW RDW

S.T. (cm) (g pI") (g plI") (cm) (g pI") (g pI")
Potable water 118,550a 36,871b 3,498b 44,300a 6,190a 0,724a
Acadian® 119,050a 42,417a 4,631a 45,975a 6,055a 0,824a

Averages followed by the same letter do not differ by the Scott-Knott Test at 5% significance level.

'Seed treatment: Treated (soaking in Ascophyllum nodosum (L.) extract, Acadian®) and untreated
(soaking in potable water) seeds / 1 hour before sowing.

Table 3. Average of the variables: aerial part length (APL), aerial part fresh weight (APFW), aerial part
dry weight (APDW), root length (RL), root fresh weight (RFW) and root dry weight (RDW) of watermelon
under different seed treatments. Mossoré - RN, 2015.

These results corroborate the study conducted by Marcos Filho e Vieira (2009) and
indicate that seeds treated with the algae extract have high metabolic activity, therefore,
originate seedlings with high growth rates and rapid emergence in the field. It is also
possible to relate the results of the study with the possible increase in endogenous cytokinin
production that is induced by the extract of A. nodosum (L.), as well as proposed Khan et
al. (2011).

In the interaction between application interval and seed treatment, a general
superiority of values was observed when watermelon plants were subjected to Acadian®
application, regardless of seed treatment. (Figure 1).
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Means followed by the same lower case letter within treatments and upper case between treatments do
not differ by the Scott-Knott test at 5% significance level.

Figure 1. Average of the variables: (A) aerial part fresh weight (APFW), (B) root fresh weight (RFW) and
(C) root length (RL) of watermelon under different application intervals.

However, it is possible to observe more pronounced effects for seed treatment when
there is no application of Acadian® (A.l. - 0). It can be inferred that there is an interaction

between the factors, since the different parts of the plant respond in different ways to the
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seed treatment and the different application periods. It can also be highlighted that, when
submitted to applications with Acadian®, the watermelon plants had a similar effect, with
closer values, excluding from this only the applications spaced at 7 days, which in turn,
showed more significant interaction of the factors.

Thus, when the proper application interval is determined, the effect of seed treatment
is suppressed. However, when Acadian® is not applied or is applied in excess, the seed
treatment influences the growth and development of the watermelon plant.

41 CONCLUSION

Watermelon plants that received applications at 7, 10, and 14 day intervals were
superior to those that did not receive an application, regardless of seed treatment.
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Semeadura 1,2, 3,4, 6,9, 10, 70, 72, 73, 75, 86, 102, 116, 118, 121, 122, 123, 124, 125,
127, 129, 130, 148, 162, 166, 168, 169, 170, 172, 173, 174, 178, 179, 180

Semeadura direta 1, 2, 3, 4, 6,9, 10, 179, 180

Sistemas agroflorestais 132, 133, 134, 136, 137, 138, 139, 144, 145, 146, 147, 149

Soja 1,3, 4, 12,57, 63,74,113, 115, 116, 118, 119, 122, 123, 130, 131, 155, 158, 160, 162,
163, 164, 165, 166, 167, 168, 174, 175, 176, 177, 178, 179, 180, 204, 207, 220, 222, 240
Solo 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 37, 39, 40, 41, 42, 43, 44, 45, 59, 65,
73,74,75,77,79, 94, 98, 104, 105, 107, 113, 114, 115, 116, 119, 121, 122, 123, 124, 125,
128, 129, 130, 131, 132, 133, 134, 136, 137, 138, 139, 140, 141, 142, 143, 145, 146, 147,
148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165,
166, 167, 168, 169, 170, 171, 176, 177, 178, 179, 180, 181, 183, 184, 187, 189, 191, 192,
194, 195, 196, 198, 201, 204, 205, 207, 208, 209, 212, 218, 221, 222, 237, 239, 240, 245,
246, 247

Sucessao de culturas 1, 3, 163, 164

Inovacgéo e tecnologia nas ciéncias agrarias indice Remissivo




T

Temperatura de secagem 16, 17, 19
Tempo de armazenamento 16, 18, 19, 20, 21
Tomateiro 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 207

\'

Valorizagao de residuos 23

Inovacgéo e tecnologia nas ciéncias agrarias indice Remissivo










