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Effect of cattle manure on sunflower production and water use
in two types of soit

Francisco das Chagas Fernandes Maia FflhBvandro Franklin de MesquitaHugo Orlando Carvallo Guerrfa
Méacio Farias Mourd, Licia Helena Garofalo Chaves

ABSTRACT

The aim of the present study was to evaluate water consumption, use efficiency and yield components of sunflower
variety Embrapa 122 V/2000 cultivated in two types of soil (Fluvissol and Haplic Luvisol) subjected to increasing
doses of cattle manure. The experiment was carried out in a greenhouse at Universidade Estadual da Paraiba. The
experimental design was completely randomized in a factorial schi@merigation was performed every other day
replacing the water absorbed by the plants. The water consumption and the use efficiency were evaluated, being the
use efficiency determined by the ratio of the total dry mass of sunflower and the amount of water used to produce it in
each treatment. Plants were harvested at 95 days after sowing when the following parameters were evaluated: number
of seeds per plant, weight of seeds per plant, weight of 1000 seeds and the outer diameter of the capitulum (head). The
results showed that the sunflower was positively affected by cattle manure application, increasing the production
components and the water uskogncy, regardless of the type of soil. Excepting for the 1000 seeds weight and the
water use diciency, the type of soil décted significantly the water use, the number and weight of seeds peTpknt.
plants cultivated in Haplic Luvisol had a better performance.

Key words: Helianthus annuusrganic fertilization, production.

RESUMO

Efeito do esterco bovino no consumo de agua e producao de girassol em dois tipos de solos

O objetivo deste trabalho foi avaliar o consumo, a eficiéncia do uso da 4gua e os componentes de producao do
girassol, variedade Embrapa 122 V/2000, em dois tipos de solos: Neossolo Fluvico e Luvissolo Haplico, quando
submetidos a doses crescentes de esterco bovino. O experimento foi desenvolvido em uma estufa agricola da Univer-
sidade Estadual da Paraiba. O delineamento experimental utilizado foi o inteiramente casualizado, em esquema fatorial.
Airrigacdo foi realizada a cada dois dias, repondo a 4gua consumida. Foi computado o consumo de agua do girassol,
bem como sua eficiéncia de uso, esta Gltima determinada pela relacdo entre a massa seca total de girassol e o volume d
agua utilizado para produzir essa massa, em cada tratafmentbeita foi feita aos 95 dias apds semeadura, quando
0 numero e a massa de sementes por planta, a massa de 1000 sementes e o didmetro externo do capitulo foran
determinados. Os resultados mostram que o girassol foi afetado positivamente pela aplicacdo de esterco bovino, que
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398 Francisco das Chagas Fernandes Maia Fthad.

acarretou aumento dos componentes da producédo e da eficiéncia no uso da agua, independentemente do tipo de solo.
Com excecao da massa de 1000 sementes e da eficiéncia do uso da agua, o tipo de solo afetou significativamente o
consumo de agua do girassol e 0 nUmero e a massa de sementes pAispanitas cultivadas no Luvissolo Haplico

tiveram melhor comportamento.

Palavras-chave Helianthus annuuk., adubac¢é&o organica, produgéo.

INTRODUCTION MATERIAL AND METHODS

The sunflower flelianthus annuus4.) is an oilseed The experiment was carried out from November 2010
annual crop from dicotyledonoetass. It is native from to February 2011, in a greenhouse at the Center for
the NorthAmerican continent (Pearsenal, 2010), and Agricultural and Human Sciences, Universidade Federal
has been widely used in many countries for edible aila Paraiba, Campus,|@atolé do Rocha - PB, referenced
production when compared to other oilseeds(ivet al, by geographic coordinates: latitude 6° 20’38 “South, lon-
2011). The oil present in sunflower achenes has higfitude 37°44'48\West and altitude of 275 m.
quality for human consumption and can be used to Two types of soil, Fluvissol and Haplic Luvisol,
produce biodiesel (Lazzarottbal, 2005). In some parts collected respectively at the municipalities of Catolé do
of Paraiba State, especially in the hinterland, the sunflowBocha and Brejos dos Santos, Paraiba State, were used as
crops have been presenting low productjvitye to the substrates in the experiment. The samples were collected
use of traditional cultivars with low productive capacityat 0-20 cm depth, air-dried, sieved through 2.0 mm mesh,
and the lack of an appropriate mineral nutrition progranand chemically and physically characterized according to

Most of the Brazilian semiarid soils are characterizeBmbrapa (1997), and the results are presentéahite 1.
by the low availability of nitrogen and phosphorus, and The experimental design was completely randomized
this failure is usually corrected by using high doses @ind the treatments were arranged in a factorial scheme (2
mineral fertilizers (Menezes & Oliveira, 2008), which isx 4) + 2, consisting of two soil types (Fluvissol — Soil 1,
considered an economically and environmentallidaplic Luvissol — Soil 2), and four doses of cattle manure
unsatisfactory solution. For these reasons, the search 6y 10, 15 and 20% v/v), plus two additional witnesses,
alternative sources of fertilizer has increased, which avehich consisted of each soil, chemically fertilized
less harmful to the environment and economically efficiersiccording to the recommendation, with three replicates,
at the same time. Thus, to produce sunflower in semi-atiotalizing 30 experimental units. Each experimental unit
climate, it is necessary to seek for alternatives that regardnsisted of a plastic container with 30 L capacity with
the need of obtaining high productivity at a low costone plant of sunflowerHelianthus annuus..) variety
while using oganic sources in a rational wagducing Embrapa 122A2000.
the environmental impacts of agriculture. The cattle manure used as treatments were previously

Currently there are several sources ofyanic tanned and mixed to the soil in the following proportions:
fertilizers used in agriculture, but cattle manure has tHi6 (1.5 L of manure + 28.5 L of soil), 10% (3 L of manure +
greatest potential for fertilization, especially in small farm27 L of soil), 15% (4.5 L of manure + 25.5 L of soil) and 20%
of Paraiba hinterland. Howevethere isnt much (6 Lof manure + 24 bf soil).According to the soil analyzes,
information about the quantities to be used in sunflowéhne witnesses were chemically fertilized with 40-70-30 kg
crop in order to obtain a compensatory income. ha* of N-P,0,-K,O (Ribeiroet al, 1999).

There are a few studies related to this topic in Brazil. Before sowing, the water content in both soils was
Nobreet al. (2010), working with four levels of cattle brought to field capacityThe equation to calculate the
manure (0, 0.7, 1.4 and 2.1% based on the dry matter) planting irrigation (Albuguerque, 2010) was:
sun.f!owgr varie.ty_ Embrapa 122 V/?OO, observed thz.:u. the |= (FC—UA)xd xD,
fertilization anticipated the flowering and had positive
effect of on growth. Where:

Therefore, the objective of the present study was {o
evaluate the effects of cattle manure fertilization o
consumption, water use efficiency and yield componen
of sunflower variety Embrapa 122 V/2000, cultivated if/A - Water content in soil at the irrigation day (% weight);
two types of soil. d : Bulk density (g/cr);

Irrigation depth (mm);
EC :Water content in soil at field capacity (% weight);
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Effect of cattle manure on sunflower production and water use in two types of soil 399

D : Soil depth (cm). number of seeds per plant counted and weighed,
S determining the weight of 1000 seeds.

The following irrigations were performed every two The amount of water consumed by the plants in volu-
days, according to the amount of water used by the €rgRy 44 the cumulative consumption were also assessed,
The volume of each irrigation was calculated every daz¥nd the consumption efficiency was determined by the
by monitoring the water content of the soil with a TDR 445 petween the weight of the total dry matter and the
(Time Domain Reflectometry) probe PR2 Model at fouj,q|;me of water used in each treatment, according to the

depth intervals: 0 - 10, 10 - 20, 20 - 30 and 30 - 40 cm, USiggh i, ol0gy described by Gardeerl.(1985) and Barker
the equation ohlbuquerque (2010), previously presentedy; 4 (1989). The total dry matter (leaf, stem, head and

These values were setin a spreadsheet program, WhriSBt) was weighed with a precision balance after drying in
counted the daily water content of each of the four Iayeésl,] oven with forced air at 65°C until obtaining constant
of the sail profile. ht

_ _ weight.
The sowing was carried out on November 15, 2010, at ¢ giatistical analyzes were performed through the

5 cm depth, with seven seeds per pot, distribute%mputer program SAEG 5.0 (SAEZR03), however the

equidistantly Seedling emgence began on the fourth b,y nett test at 5% probability was performed using the
day after sowing (DAS) and continued until theprogram SAS 9.0. (Gomes, 2009).
fourteenth. The thinning was performed at 20 DAS, leaving ’

one plant per pot, i.e., the most vigorous.

The irrigation was suspended at 95 DAS, regarding gESULTSAND DISCUSSION
the physiological maturity of the grain, i.e., whenthe grains The yield components of sunflower variety
presented hard mass (Sikfteal, 2007) At the same time, Embrapa 122-V2000, were influenced, at 1% probability
the whole crop was at growth stage R9 (head tilted dowlny cattle manure and the soil types. The water
with back and bracts showing color between yellow ancbnsumption for different levels of manure, the weight
brown). of 1000 seeds and the efficiency of water use for the

During the experiment, the weeds control, the soflypes of soils were notfaicted by the treatmentsgfle
surface scarifying and the plants stalking were manualB). It was also observed that there was no significant
performed, while preventive sprays were applied every i5teraction between treatments on any variable studied.
days in a conventional manner However considering that the isolated factors, soil and

At harvesting, the head of each plant was cut anmhttle manure, presented significant effects, it was
immediately placed in a plastic bag, which was sealedecided to perform the deployment of the interaction
Thus, the outer diameter of the head was measured, geording to Sampaio (1998), which says that, the F

Table 1.Physical and chemical characterization of the two types of soil and of the cattle manure

Chemical charactersitics Fluvissol Haplic Luvissol Cattle manure
pH 6.00 6.60 7.70
Ca (cmolkg) 2.34 3.66 7.70
Mg (cmolkg?) 241 2.33 15.90
Na (cmolkg?) 0.02 0.06 9.18
K (cmolkg™) 0.33 0.72 0.06
H (cmolkg?) 0.00 0.06 0.00
Al (cmol kg™) 0.00 0.00 0.00
P (cmolkg?) 18.30 21.90 56.00
MO (g kg*) 8.10 5.30 -
Physical characteristics

Sand (%) 64.00 52.50 -
Silt (%) 20.60 42.50 -
Clay (%) 15.40 5.10 -
Bulk density (g drf) 1.54 1.28 -
Particle density (g df) 2.68 2.67 -
Total porosity (%) 42.54 52.05 -
Field capacity (%, v/v) 17.00 22.80 -
Wilting point (%, Vv/v) 5.83 6.97 -
Available water (%, v/v) 11.17 15.83 -
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test showed that the average change in the interaction From the results, it is clear that the Haplic Luvisol is
between treatments was not wide enough compared26.68% superigras a result of the higher levels of
the variance of the error phosphorus, potassium and calcium present in this type
According to the results of the analysis of variancef soil, as evidenced by Braz & Rossetto (2010), who
(ANOVA), types of soil dkected significantly (p <0.01) obtained the following order of nutrients accumulation
the water consumption éble 2). Meanwhile, the doseson dry matter of sunflower Embrapa 111 VV/2000: N > K >
of cattle manure caused a significant effect only on thea > P with the respective levels 112 > 74 > 56 > 51g kg
water use diciency. demonstrating the high extractions of these nutrients in
The regressions for the quantitative factor cattléhe soil.
manure, regarding to the number of seeds per sunflower Biscarroet al. (2008), working with irrigated crop of
plant, can be observed in Figure 1, presenting quadrasienflower cultivar H 358 Dekalb, obtained 707 seeds per
trend for Fluvissol (Soil 1) and linear increase for the Hapliplant, in Cassilandia, MS, fertilizing with 52.6 kg N'ha
Luvisol (Soil 2). It was observed that the growth of thé&obre et al. (2010) obtained 571 seeds per plant of
plants cultivated in Soil 1 was positively affected to theunflower variety Embrapa 122 V/2000 irrigated with
increase of the doses of manure, reaching the maximumwdstewaterand fertilized with cattle manuféhe number
1126 seeds at 18.23%, in a quadratic beha@iothe other of seeds obtained in this present study were higher than
hand, the number of seeds per plant cultivated in SoiltBose observed by these authors, and the values indicate
had a linear behavior with the increase of 27.79 seeds pleat, besides of improving the physical, chemical and
percentage unit of manure increased in the soil, totalizirmplogical properties of the soils, the cattle manure possibly
1428 seeds per plant with the dose of 20%. was the responsible for providing the higher amount of
These results showed better soil efficiency with 2@utrient for the crop development.
and 18% of cattle manure for soils 2 and 1, respectively As the manure level in both soils increased, the seed
corroborating with the results obtained by Mielniczur &veight per plantincreased linearly with 0.56 g and 1.07 g
Bayer (2008), who said that organic matter is a kefpr each percentage unit of manure dose in Fluvissol (Soil
component of the productive capacity of the soils, due g and Haplic Luvisol (Soil 2), respectivehgaching the
their efects on nutrient availabilifycapacity of cation peak of 27.17 g plaii{Soil 1) and 36.26 g plah{Soil 2),
exchange, toxic elements and micronutrients complexatiaorresponding to the highest dose of manure (Figure 2).
and water retention and infiltration. The better response was observed at dose 20%, which

Tabela 2.Analysis of variance for the production and consumption components and watefiaisecgfin sunflower variety
Embrapa 122-V2000: number of seeds per plant (NSP), weight of seeds per plant (WSP), weight of 1000 seeds (W1000S), outer
diameter of the head (EDH), water consumption (WC) and water use efficiency (WUE)

Sogrge of GL SQUARE MEAN

variation NSP WSP W1000S EDH WC WUE
Soils (S) 1 272214.00" 166.90" 0.33" 22.04™ 2153.10" 0.20"
Doses (D) 3 95976.00" 182.73" 0.67ns 15.51" 214.20 0.23"
S*D 3 79924.00 19.97ns 0.30" 3.58" 163.00 0.12n
Doses/ S1 3)

linear effect 1 115544.00" 118.00~ 0.67" 10.66™ - 0.68"
quadratic effect 1 0.75 8.00 1.56m 7.20" - 0.29E-06"
Lack of fit 1 121410.00* 10.25 0.70" 0.40"s - 0.14E-08"
Doses/ S2 3)

linear effect 1 175068.00 431.00" - 697.40" - -
quadratic effect 1 660.00 0.60" - 19.86" - -
Lack of fit 1 115019.00% 38.89" - 0.22ns - -
Residue 16

Test S1 vs Factorial 1 227760.00¢ 75.27" 0.72 17.79 8.74 0.02ns
Test S2 vs Factorial 1 86320.00°  574.64" 1.48 23.73 736.54™ 0.02n
extra residue 4 49544.37 48.74" 0.26° 3.16" 22.32" 0.01™
CV(%) 13.95 14.22™ 20.05 5.07" 9.51" 7.71"

Significant at 0,05 (*) and at 0,01 (**) of probability; (ns) not significant; - GL — degree of freedom; CV — Coefficient of variation; S1=
Fluvissol; S2= Haplic LuvissolTeste = treatment chemically fertilized, factorial = treatments fertilized with cattle manure.
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appears to be a beneficial effect of manure, as it corregtben fertilized with the highest dose of manure. From the
the nutritional deficiency in both soils. It was observedesults, it is clear that the plants produced many seeds
that the number of seeds was proportional to the sequkr plant (Figure 1), howevehe sizes were below than
weight per plant (Figure 1), especially on Haplic Luvisokxpected for this varietyeflecting on the low weight of
(Soil 2), which presented the highest values as a resultsafeds per plant and on the weight of 1000 seeds (Figures
the nutrients availabilifycontaining 56.4, 19.67 anti®.18 2 and 3). This occurrence may be associated to the
% more calcium, phosphorus and potassium, respegtivaiyjtrogen deficiency visually observed at production stage.
than the Fluvissol (Soil 1). The results presented abofriring this stage, the occurrence of fails in the filling or
were lower than the 44.61 g plamtbserved by Nobret  even the absence of achenes in the center of the sunflower
al. (2010), irrigating with 120% of the available water anthead are very common. Those events can be attributed to
fertilizing with cattle manure. the greater demand for assimilates from achenes of the
The mass of 1000 seeds increased lingadgording flowers firstly pollinated (Castro & Farias, 2005). The test
to the increase of the doses of cattle manure, regardlessults were below the average weights of 59.7 g / 1000
to the type of soil (Figure 3). The increase in the weight skeeds, observed by Silegal.(2009) while studying three
1000 seeds was 0.66 g per percentage unit of cattle manswaflower hybrids (Agrobel 960, 251 and Helio BRHS 5)
added to the soil, reaching the maximum weight of 30.63 gnder two spacings (70 and 90 cm), and than 71.57 g /

—s1---82
1600 -
1400 S2=872.5 +27.793**x UPPEEES
o R’ =0.99 = -0
. e
£ 1200 - we .
3 i o B HE S .
g 1000 =" -
s °
£ 800 T S1=511.25+ 67.303%x -1.8433%x?
z R’=0.82
600 -
400 T . .
5 10 15 20

Doses of cattle manure (% vol)

Figure 1.Number of seeds per plant of sunflower variety Embrapa 122-V2000 according to the doses of cattle manure applied to the

soil (Fluvissol-S1, Haplic Luvisol-S2) (*P<0,05; **P<0,01).

—S1 ---S2
40 -
| |
= 35
< $2=14.813 +1.0729%*x
= R’=0.92
= 30 -
&8
£
5 25
z
g
g 20
t S1=15.917 + 0.5627**x
15 A R?=10.87
10 . ' )
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Figure 2.Weight of seeds per planto f sunflower variety Embrapa 122-VV2000 according to the doses of cattle manure applied on the

soil (Fluvissol-S1, Haplic Luvisol-S2) (*P<0,05; **P<0,01).
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1000 seeds, observed by Sidtaal.(2011), when provided the diameter of the head, the greater is the amount of
533.7 mm of water during the cycle of Sunflower varietgeeds it is expected to holdccording to Lobo &
Embrapa 122 V/2000. The lower values obtained in thiSrassi Filho (2007), the diameter of the head has direct
study may be due to the difference of the climatiamplications on the potential number of achenes, which
conditions, genotypes, irrigation management anid the essential component of productivithe values
fertilizer, among other factors. of the diameter of the head observed on this sunflower
The values of the outer diameter of the head werariety were lower than those obtained by Nodiral.
adjusted to the quadratic model, and presented 2010), similar to those obtained by Silkgal.(2011)
increase behavipreaching the maximum of 16 cm whenand higher than those observed by Séval. (2009),
the dose of manure was 15.2286ter this point, the Junior Santost al.(2011) and Joneat al.(2011). These
diameter gradually decreased with the increase of tléferences may be related to the differences on the
dose of manure on Fluvissol (Soil 1) (Figure 4). Foclimatic conditions, environments, genotypes, irrigation
Haplic Luvisol (Soil 2), the diameter of the head wasnanagement and fertilizatiodmong the several
adjusted to the increasing linear model with addition dechniques of growing sunflowgrchoosing the
0.30 g per percentage unit increased of cattle manusgpropriate genotype is the most important step of the
reaching the value of 19.66 cm when fertilized with 20%roduction system.
of the manure. This value is in accordance with the With the objective of comparing the components of
number of seeds per plant (Figure 1), as the largerdanflower production obtained with manure with those

35 4
30 A
&
2
g 25
=3
g
s 4
% 20 1
§ y =175+ 0.6567**x
15 - R*=10.99
10 T T T T T T T
5 7 9 11 13 15 17 19

Doses of cattle manure (% vol)

Figura 3. Weight of 1000 seeds (g) of sunflower.\Embrapa 122-V2000 according to the doses of cattle manure applied (**P<0,01).
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Figura 4. Outer diameter of the head of sunflower. Embrapa 122-V2000 accordingo to the doses of cattle manure applied on soil
(Fluvissol-S1, Haplic Luvisol-S2) (*P<0,05; **P<0,01).
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obtained with the control (mineral fertilizer), the Dunnethigher total biomass éble 4), which confirms the results
test was used @ble 3). In general, on Fluvissol (Soil 1),obtained by Doorenbos & Pruit (1997), indicating that
the chemical fertilization was better only when comparetthe increase in the biomass yield is associated with
to the lowest doses of manure (5 and 10%), except foigher consumption of watdt can be observed diable
DEcap with the dose 20% of manure. For the variabkethat, when sunflower plants were fertilized with mine-
W1000S, the mineral fertilization was not superior to angal fertilizer, water consumption in both soils did nofelif
dose of cattle manure. On Soil 2, for the variables WSPom the consumption of sunflowers fertilized with
and EDH, the mineral fertilization was better until the 1Bnanure.
and 5% of manure, respectiveRjositive responses to  Regarding the efficiency of the water use, a significant
organic fertilization were found by Peregtal. (2012), effect (p <0.01) was only observed on doses of cattle
when studying cattle manurdedts on cotton CN®7H  manure (Figure 5). The efficiency of water use increased
for two years in Paraiba hinterland, and by Sevegtrad.  at a rate of 0.03 gLper percentage unit of cattle manure
(2006), when fertilizing castor bean plants with cattléncreased, totalizing 1.349 g'lfor 20% of manure,
manure. evidencing, this ways, the beneficial action of the manure,
Considering the little difference in yield componentsince the plants exposed to higher doses of manure had
of sunflower between the use of cattle manure and minéigher total biomass.
ral fertilizer, the cattle manure can replace chemical Although there was no significant difference between
fertilizers, if itis sufficiently available in the region. Besideghe treatments manure and mineral fertilitee definition
of solving nutritional deficiencies in soils, the manuref the optimal dose of manure for sunfloywsould allow
would reduce the costs of sunflower productionwater saving and the improvement of the physical,
constituting an important practice for the sustainabilitghemical and biological properties of the soils in Paraiba
of the soill. hinterlands, through the rational use of water and
The lowest water consumption (115.51 L) wadertilization, resulting in an increase of the productivity
observed in plants cultivated in Fluvissol (Solo 1), whiléor the region, as stated by Peredtal.(2012).
the consumption in Haplic Luvisol (Solo 2) was 16.40% According to the data of biomass production and
higher (134.45 L). This difference can be explained byater consumption of the sunflowet can be noticed
the fact that plants cultivated in Haplic Luvisol, hadhat the efficiency of the water use, although not

Tabela 3 Number of seeds per plant (NSP), weight of seeds per plant (WSP), weight of 1000 seeds (W1000S) and outer diameter
of the head (EDH) of Sunflower according to the doses of manure in soils 1 and 2, compared to the withess chemically fertilized in
soil 1 and 2

NSP WSP W1000S EDH

Treatment

N© g g cm
05% of manure soil 1 —testl - 485.67 - 13.40 - 00.07s - 05.50
10% of manure soil 1 —testl - 576.67 - 07.30¢ - 08.70¢ -03.30
15% of manure soil 1 —testl -219.67¢ - 06.97 - 03.30¢ - 02.10%
20% of manure soil 1 —testl -312.33¢ -04.13¢ - 11.00¢ -03.13
05% of manure soil 2 —test2 - 286.67 - 20.67 - 10.70¢ - 04.57
10% of manure soil 2 —test2 - 11.33s -12.53 - 08.70¢ - 02.00
15% of manure soil 2 —test2 - 143.33¢ -12.00 - 05.70¢ - 02.07
20% of manure soil 2 —test2 + 125.00¢ + 02.97 +00.63* +00.53

Means

Test 1 (chemical fertilizer) 1405.67 30.90 18.00 19.00
Test 2 (chemical fertilizer) 1293.33 40.27 30.70 19.40
05% of manure soil 1 920.00 17.50 17.30 13.50
10% of manure soil 1 828.33 23.60 26.70 15.57
15% of manure soil 1 1186.00 23.93 21.30 16.90
20% of manure soil 1 1093.33 26.77 29.00 15.87
05% of manure soil 2 1006.67 19.60 20.00 14.83
10% of manure soil 2 1283.00 27.73 22.00 17.40
15% of manure soil 2 1150.00 28.27 25.00 17.33
20% of manure soil 2 1418.33 43.24 31.33 19.93
ns * = not significant and significant at 5% of probability pelo by Dunnett test = mineral fertilization, - = inferiority of chemical

fertilization, + = superiority of organic fertilization,-SFluvissol,S, — Haplic Luvissol
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Tabela 4.Total dry matterwater consumption (L) andfigiency of the water use (EA) (g*.on Sunflower 422-V2000 according
to the doses of cattle manure on soils 1 and 2, compared to the chemically fertilized control

Treatment TDM water consumption  water use efficiency
g L gL?
05% of manure soil 1 —testl -56.73 -11.09® - 0.38
10% of manure soil 1 —testl - 30.80 -16.70® - 0.10¢
15% of manure soil 1 —testl +17.45 -04.71¢ + 0.20%
20% of manure soil 1 —testl +07.15 - 08.158° + 0.18s
05% of manure soil 2 —test2 - 35.53 -16.37 - 0.15
10% of manure soil 2 —test2 -02.67 - 03.98® + 0.0Is
15% of manure soil 2 —test2 +11.04s - 05.258° + 0.12s
20% of manure soil 2 —test2 +26.77 - 03.00 + 0.22s
Means
Test 1 (chemical fertilizer) 149.26 123.17 1.21
Test 2 (chemical fertilizer) 147.26 141.59 1.04
05% of manure soil 1 92.54 112.07 0.83
10% of manure soil 1 118.47 106.47 1.11
15% of manure soil 1 166.72 118.46 1.41
20% of manure soil 1 156.42 115.02 1.36
05% of manure soil 2 111.73 125.23 0.89
10% of manure soil 2 144.60 137.62 1.05
15% of manure soil 2 158.31 136.35 1.16
20% of manure soil 2 174.04 138.60 1.26
ns * = not significant and significant at 5% of probability pelo by Dunnett test = mineral fertilization, - = inferiority of chemical

fertilization, + = superiority of organic fertilization,-SFluvissol,S, — Haplic Luvissol

1,4
1,3
1,2 1
1,1 -
1,0

0,9 - y =0.7431 + 0.0303%¥x
* R’=0.96
0,8 -

Water use efficiency (g L'l)

0,7 -

0,6 T T )
5 10 15 20

Doses of cattle manure (% vol)

Figura 5. Efficiency of the water use of sunflower vBmbrapa 122-V2000 according to the doses of cattle manure applied on sail
(**P<0,01).

significantly, was increased by the doses of manure I @ONCLUSIONS
both soils, i.e., sunflower plants showed greater ability to

: . The cattle manure increased significantly the values
reverse the volume of water consumed in production o; ield components of sunflower variety Embr. 122V/
dry matter (Bble 4). of yield components of sunflower variety apa

Except for the treatment with 5% of manure, there WaZSOOO.

no significant difference between the mineral and organic With the exception of the weight of 1000 seeds and
fertilization, on eficiency of the water use in sunflower the efficiency of water use, the type of soil affected
showing that organic matter is a viable alternative tsignificantly the water consumption and the number and
replace agrochemicals resulting in benefits to theeight of seeds per plant of sunflowPtants grown in

environment (&ble 4). Haplic Luvisol showed better development characteristics.
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