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ARTICLE INFO ABSTRACT

Article history: Background: Nitrogen fertilization can influenceethuality of seeds of proso mill
Received 26 July 2016 (Panicum miliaceum L.and the effects vary with environmental conditi®ig.anc
Accepted 21 September 2016 poultry activities are important economically amatially for Brazil, mainly for the
Published 30 September 2016 southern region, as it generates economic developarel sustainability for small ai

medium producers.Theseactivities are undergoing a continuous process
technological inclusion, with increasing concertratof animals in small area

Keywords: Generating large volumes of waste with nitrogen amabt of the producers cant

Organic fertilizer, Germination, Vigor. meet the requirements of environmental $&gion, so the fate of this waste is
application in agricultural crops. However, thesdittle information on the influence
nitrogen fertilization with these sources as prasiflet crop seeds.Objective: 71
evaluate the effect of different nitreg sources on the physiological and sani
quality of proso millet seeds cv. AL Tibagi. Thepeximent was conducted under fi
conditions in the period from August to Novembef20and laboratory evaluatio
conducted from March to June 2015. The expent was conducted at the Fede
University of Santa Maria, Campus Frederico Wedgghaunder Rhodic. Th
experimental design was a randomized block desigh feur treatments and foi
replications, the experimental plots of 4.0 x 3.8tens. The trements were three
sources of nitrogen fertilizer, poultry litter, pajurry composting, mineral fertiliz¢
(NPK) and control. Results: The poultry litter ganegative results on the physiologi
quality of millet seeds. The health of proso mibeed ws influenced by N sources,
which provided lower incidences of pathogens wite use of nitrogen fertilizer at
higher rates found when used organic fertilizexndusion: The pig slurry compostil
and chemical fertilizers provide the best resultghie quality of seeds. Sanity mill
seeds showed a higher incidence of pathogens wuighpbultry litter and lowe
incidence of pathogens with chemical fertilizer.

INTRODUCTION

The proso millet Panicum miliaceum.) is one of the oldest crops domesticaigdnan Lu et al, 2009),
is currently cultivated on a larger scale in East€urope, Russia, China, India, Canada and Nortkerfoa
(Luet al, 2009). In Brazil it is still little expressiveulture when compar¢ to more traditional crops such
wheat, oats and sorghum.
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Over the years proso millet has aroused the irttefggoducers and gaining ground in some regidr&ao
Paulo, MatoGrosso do Sul and Rio Grande do Sul evtier goal is the production of grains for usenimel
feed, especially captive birds, replacing the lbedk (Abrantes el et., 2010), in breweries mixedminor
proportion with barley (Zarnkowt al, 2010).

In addition, the proso millet has been used asl@nnative crop in autumn / winter period, for gnou
cover and production of straw in no-till systemthwihe advantage of its low cost of implementation the
rapid and abundant formation of straw (Bassal, 2013). Another advantage of proso millet is plossibility
of being seeded for almost every year since itdvadability of water and there is no risk of frost

With increasing proso millet economic interestdees the demand for quality seeds.The quality ed s&
used mainly by companies as a competitive difféaémt Seed quality is characterized by genetig;sal,
sanitary and physiological is of fundamental impode in the production process of any plant spetges
influence the development and crop quality.Seeditgua characterized by genetic, physical, physgital and
health aspects having fundamental importance ipthduction process, by directly influence the depment
and crop yields (Carvalhoand Nakagawa, 2012). Tigkelst quality is achieved at the time of physiatay
maturity, which from that moment begin to occur eegrative processes, physical, physiological or
biochemical characterizing the deterioration.

Productivity and quality seeds are directly relatecplant nutrition which makes fertilization impant
factor in the search for better quality seed. Amtirgnecessary elements should highlight the remdgrtilizer
due to the important role of nitrogen in the plé@arvalhoand Nakagawa, 2012), mainly becausedtgsassy
and generally responsive to nitrogen fertilization.

The organic fertilizer has been used since andiems in agriculture to meet the nutritional needs
plants. Attention has been given the poultry liged the pig slurry composting used primarily asoarce of
nitrogen in total replacement and / or partial mahdertilizer. The organic fertilizer, using wadtem animal
production is a common way to conduct small farmsven large farmers (Barreeaal, 2011, Lyimoet al,
2012).Sustainable solid waste management requigabd policy together with comprehensive strategied
plans (Wee and Abagt al, 2016). Agricultural residues can cause variomgirenmental problems when
accumulated, if not disposed of properly causeamoitiation of soil and groundwater due to decomjosiof
organic matter (Veigat al, 2016).

By studying the nitrogen fertilization on proso letilcrop, Basset al (2015) and Abrantest al, (2010)
observed increases in plant height, dry weightushad grain weight and millet crop yield by apptyimineral
nitrogen in coverage under field conditions. Howevee effects of nitrogen fertilization on physiglcal and
sanitary quality of seeds are somewhat controMersigen in crops such as corn, rice, beans and twhea
evidencing the need for more studies on the relakip between fertilization / nutrition and prodant high
quality seed.

There is little information on the use of differestturces of nitrogen in the productivity and quatif proso
millet seeds, especially when it comes to the diseganic manure as a source of N. Therefore, Hjeative of
this study was to evaluate the effect of differemtirces nitrogen on physiological and sanitaryityuaf proso
millet seeds.

MATERIAL AND METHODS

The experiment was conducted in the experimenéa af the Federal University of Santa Maria canmgfus
Frederico Westphalen in the state of Rio Grand8ulpwhose coordinates are 27 23'47.58 "S and 33 24"

W, at an altitude of 566 meters.

The soil is classified as Rhodic Hapludox soil (JSB003), or Latossolo vermelhodistroficotipico hret
Brazilian System of Soil Classification (Embrapdal2) At the time of the experiment, showed thedieihg
characteristics in 0-20 cm: pH in@ (1:1) 4.6; SMP index 5.1; clay 650 gkarganic matter 2.7 g Kg P-
mehlich 7.2 mg di; potassium 137 mg.dfcalcium 2.1 cmetim (extracted by KCI 1 mol t); magnesium
1.2 cmoldm™; H + Al 8.0 cmolcdrit; Al 2.1 cmolcdn? (extracted by KCI 1 mol £),; CTC 11.6 cmolcdit
and a percentage of CTC with bases and Al of 3ad336.5%, respectively. Six months before the erpemnt,
lime was applied to the soil in order to raise phé to 6.0 following the recommendation of CQFS-RSC
(2004).

According to Képpen classification, the climatedf, with annual average temperature around 18 ° C,
with highs in the summer can reach 41 ° C and mininin winter reaching values below 0 ° C. The agera
annual rainfall is high, usually between 1,800 2nt00 mm, well distributed throughout the year (ktay,
1961). In Figure 1 it can be seen that the distidiouof rainfall was favorable to the developmehtalture.
Throughout the conduct of the experiment were @&br677.8 mm of precipitation, these being evenly
distributed throughout cycle without jeopardizirg tdevelopment of culture. Average temperaturesrdec
for the months of August, September, October ansdeNmer, minimum 15.9, 18.2, 21.0 and 21.9 ° C and
maximum 17.5, 19.3, 22,4e 22,2°C, respectively.
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Fig. 1: Average daily temperature and daily rainfall whimtcurred during the experiment. The rainfall data
were obtained from the Meteorological Station iadarico Westphalen — RS

The experimental design was randomized blocks, Wathr treatments and four replications, and the
experimental plots measured 4.0 x 3.6 meters,ingtdl4,4m2.The treatments were three sources ofgah
fertilization: mineral fertilizer (NPK), pig slurrycontrol and poultry litter.

The amount of nitrogen required to be applied ilhuce was determined according to the soil anajysisl
following the recommendation of CQFS-RS / CS (20@hosphorus and potassium fertilization was peréal
haul after sowing to standardize treatments, whith tise of triple superphosphate and potassium idblor
respectively.

The experiment was conducted in soybean stubbteesiain late April remaining area set aside foot8
months. At the end of August, the desiccation vaasi@d out of the area for later installation of #xperiment.
Sowing was done manually on 22/08/14, using cv.TAltbagi, spaced 0.45m between lines and density26f 1
seeds per meter. Harvest occurred on 11.12.14 tiotal cycle of 65 days for the crop.

The following analyzes were performed:

Thousand seed weigheld from the weighing of eight repetitions of 1€€kds for each treatment (Brazil,
2009).

Germination:four replications were used with foeplicates of 100 seeds were sown in towel paper,
moistened with water volume 2,5 times the dry n@ssubstrate (paper), and kept in chamber at 2mhdC12
photoperiod hours. The counts were performed aetland seven days after sowing (Brazil, 2009) &ed t
results expressed as a percentage of normal plants.

First count:held together with the germination testevaluation of seed vigor. the percentage ofnad
seedlings, three days after sowing was evaluated.

Accelerated aging:The test was conducted as destchlp Mark Son (1999) modified. Plastic boxes were
used gerbox containing a blade 40 ml of water,sténeds were spread on a screen positioned aboweathe
depth, kept in an incubator at 42 ° C for 36 hoifser this period, the germination test was conddowith
four replications with four sub samples of 100 sepdr treatment, and the count was performed sdags
after sowing (Brazil, 2009).

Electrical conductivity: Were performed using faeplications of 50 seeds for each treatment. Sample
were weighed on precision balance and then soakegier for plastic container containing 75 ml aftitled
water, and kept at a temperature of 25 ° C for hrhyzanowskiet al, 1999). After this period, we proceeded
to read the conductivity in the soaking solutiosing a digital conductivity meter (Conductivity Met Model
CD-4303), the results were expressed$cm-1.g-1.

Cold test: it was used the methodology describe&izyzanowskiet al (1999) adapted for proso millet
culture. They used four repetitions of 100 seedsfxh treatment, which were distributed in gerstitgaper,
moistened with an amount of water equivalent totiries the mass of the paper. After seeding thHs vagre
placed inside plastic bags that once sealed willeside tape were kept in chamber at 5 ° C for selays.
Elapsed this period, the rollers inside the plastigs were transferred to B.O.D type chamber &t @Dwhere
they remained for seven days. The interpretation deme by computing the percentage of normal segsdli

Emergency speed index: the test was carried oum fittee sowing of four repetitions of 100 seeds per
treatment, in soil mixture and substrate coveratl within layer of substrate, counting daily frdme start of the
emergency, number of seedlings until the processstabilized. The calculation of the emergency dpedex
was performed by Maguire formula (1962) IVG = (GNZ1) + (G2 / N2) + ... + (Gn / Nn). And for each
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repetition, he calculated the IVE, using the formpulvhere the arithmetic mean of four replicatiores whe
index.

Seedling emergence in the field: was conductedlyowith the emergency speed index test. The eviaina
was performed 21 days after sowing, determiningstelling emergence rates (Nakagawa, 1994).

Sanity: The sanitary quality of proso millet seedss determined by the method of "Blottertest" witho
aseptic. For this, four replications of 25 seedsevaced in gerboxes containing three sheetspdpgermitest
previously dampened with deionized water and intadhén a growth chamber for seven days at a terhpera
of 25 ° C (x 2) under 12 hours photoperiod. Afteistincubation period the seeds were examined iithai@ly
under stereoscopic microscope and / or optical oatmpe, by computing the fungi incidence percentape
identification was based on its morphological chtastics and with the aid of specific literature.

The results were submitted to analysis of variar when significant for the variables, the avesagere
compared by Tukey test 5.0% probability. For thexsalyzes, we used the statistical program Assistabeta.

RESULTS AND DISCUSSION

The weight of one thousand seeds is an importattystion component, however the present work it was
found that the different N sources did not afféds ariable (Table 1) numerically, the treatmént®lving the
addition of nitrogen were higher than those in oaitVorking with doses of chemical fertilizers amd
application times of the proso millet crop, Soradtal, (2007), Abrateet al (2010) and Basset al (2015)
corroborate the results presented, which also foumeéffect of nitrogen in the grain mass.This la¢kproso
millet response weight of a thousand seeds in ghidy, may be associated with soybean residue tivigh
predecessor culture that is rich in nitrogen and oslatively short culture cycle.

The evaluation of the physiological quality of prasillet seeds was determined by the germinatiah an
vigor tests. The germination values expressed byp#rcentage of normal seedlings, except for thekeh
litter did not differ significantly between the ethtreatments (Table 1). The pig slurry compostivas the
treatment that provides a higher percentage of §&fmination, followed by chemical fertilizer 57%daB2%
withess.

Already the poultry litter showed lower germinatiparcentage 30%, differing significantly from other
treatments. This poor seed germination under tresattnvith chicken litter, it will against seen irgkre 1 where
it is observed that the proso millet seeds derfveih the treatment poultry litter showed the highesrcentage
of contaminated seeds. Moraes and Lie (2006) obdetivop in bean seed germination in the presenseroé
isolates of Alternaria which meets observed for the&ken litter in Figure 1 where he presented rtier
percentage of contaminated seeds. Abraetesl (2010) in proso millet cultivation observed tllag¢ highest
germination rates were found when obtained lowecqrdages of Cladosporium. For Yorinori (1982) and
Balardin& Loch, (1987) the high percentage of indgicseeds are associated with decreased qualggeafs,
more specifically the germinating power.

Table 1:Thousand seed weight (TSW), germination (G), fawtint (FC), accelerated aging (AA), cold test (Galgctrical conductivity
(CE), emergence speed index (ESI) e field emerg@fiepdue on the application of different nitrogeurces.

TSW (9) G FC (%) AA CT (%) CE FE
Treatments (%) %) (uS cm d) ESI (%)
Control 2.7 a 52 a 55 a 73 a 62 a 774 a 68 a 48 a
Poultry litter 3.8 a 30 b 28 b 56 b 503 b 1337 b 43 c 18 b
Pigslurrycomposting 3.8 a 63 a 59 a 76 a 703 a 650 a 67 a 56 a
Mineral fertilizaer (NPK) 3.7 a 57 a 58 a 77 a 64 a 824 a 57 b 50 a
CV-% 11.9 9.6 12.2 2.9 12.9 75 2.1 6.5

" Means followed by the same letter in the colummdbdiffer by Tukey test at 5% probability.

In work done with proso millet (Abrantetsal, 2010), beans (Cruscaidlal, 2003) and wheat (Pranéoal.,
2012), assessing levels of nitrogen found no imibgeon germination by the applied doses. Otherwisth,
beans, Farinellet al (2006), evaluating different soil tillage systemd nitrogen fertilization, they found a
linear increase of germination by the aumentodassiapplied.

The proso millet (Panicum miliaceum L.) and gra@anfjcum maximum Jacq.) Are grasses that belong to
the same genus, and the pattern of germinatiothi®ispecies is 50% (Brazil, 2010). For proso rite lowest
value was 30% using the bed as poultry manure €TARlthis shows that the use of this fertilizemgi@ation is
20% below the standard set for outraespécie the ggmder.

The vigor testing aims to check the physiologicateptial of seeds, ie determine the seed's aiity
provide adequate performance in different enviromiadeconditions. For the different sources of N thsults
were significant on the force expressed by the @icsint (Table 1), which was observed with the iagtibn of
chicken litter a germinating only 28% compared $&®%observed for pig slurry composting a reductibb10%.
Aside from chicken litter there was no differenevieen the other treatments as the first count.
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Working with application rates and times of N, Afeset al. (2010) found that for N doses there was no
significant difference, but noted that the doseés@fkg ha-1, had the highest percentage of 65% getin.
Likewise, Prandust al (2012), no significant effects evaluating N ratesoverage on physiological quality of
wheat seeds. However, Cruscatlal (2003) observed reduction in bean seed vigoruatadl by the first count
test with the use of nitrogen fertilizer, reducthg percentage of sprouted plants.

For the accelerated aging test, no significantedéfices between treatments (Table 1) was obseaned,
the chemical fertilizer was 77% higher, but notngfigantly differ from the solid pig manure and ¢ai.
Already the poultry litter 56%, had lower germimetipercentages, observing a decrease of 26% cothfrare
the best treatment, differing from the other tremtis. Similar results were found by Suzahal (2012), which
evaluated the influence of different sources ofogién on physiological quality of bean, found thia¢
application of chemical fertilizer (urea) influemtceuperior to treatment with pig slurry compostihgwever,
did not differ from the control. The acceleratednggtest results showed higher germination, fiirt, cold
test, before these results can be observed thad pndlet may have numbness in their seeds, whiploged to
heat and moisture provided better results.

The cold test evaluates the seed vigor througlexpesure of the same will lower temperatures. Udaig
obtained (Table 1), it can be seen that the treasngith the use of solid manure of pigs, chemifietilizer and
control did not differ significantly from each othanlike the poultry litter, where seeds had lowermination
values. Working with doses of N, Abranteisal (2010) found no differences in the results for tiéd test in
proso millet seeds, but found lower quality compate the results obtained through the germinatist, t
demonstrating crop susceptibility to low temperasucontrary to the results shown in this study, rettibe
germination and first count values were lower tttayse obtained in the cold test.

The electrical conductivity is to assess the gualitthe membrane of the seeds being measurediteach
electrolytes from seeds soaked in water. Seedshigthelectrical conductivity and have high leachaapacity
of electrolyte loss So, the higher the electrieaiductivity smaller the seed quality, so in thisrkvoan be seen
in treatment with use of chicken litter a conduityiwf 133.73us.cm.g, this high value and statistically superior
to the other treatments. The results obtained kid&et al (2014) corroborate the work where working with
chicken litter doses in the culture of cabbage nlekthat the higher dose resulted in higher legékslectrical
conductivity in seeds. Already Abrantesal (2010) in proso millet, Farinellt al (2006) and Crusciadt al
(2003) in beans, revealed no significant differenicethe use of nitrogen (urea and ammonium sylfageveen
treatments in the electrical conductivity of beaads.

The emergence speed index and field emergenceranegathe most used force tests, of which are climser
the sowing conditions in the field. The emergermees index (Table 1), measured every day untill&aton,
revealed better rates in the control, manure spigd and chemical fertilization, where they did rdiffer
significantly from each other, but significantlyfféred frompoultry litter, with increases in gerration of the
order of 35.7, 35.0 and 23.4% respectively in camspa topoultry litter. Working with doses of N Admtes
coverageet al (2010) also found no response in emergency speiag the most proso millet emergency speed
index found in 0 kg ha-1doses Ha-1 (control). Athg&Camposet al (2014), working with 10 t ha-1 poultry
litter found that lots of cabbage seeds with higienmination rate index, unlike what was previousintioned
and observed in this study.

The emergence in the field, evaluated at 21 DABwveldodifferences only for treatment with chicketelit
(18%), which was obtained the smallest emergertes @mpared to the other treatments. Works Nakagaw
al. (2000) with black oats and Dast al (2008) with proso millet, showed no effects ofalplication in
percentage of field emergence. Since Benal (2008), to evaluate the physiological qualitycofn seeds with
the use of nitrogen fertilizer found in the incredpercentage of field emergence, especially ®isturce of N
with slow release.

The use of plant pathogens of free seeds for cetabkshment is extremely important for good crop
establishment, however, cultural practices, ingigdhe management of nitrogen fertilization, catuance the
contamination / infection of seeds (ABRANTIESal, 2010).

In assessing the sanitary quality of the seedsa# found the presence of various pathogens. Thdtse
presented in Figure 2 show a significant increaseth@ application of different N sources only fbe t
Cladosporiumspp showed that higher incidence ofasnoimated seeds in the use of chicken litter artd RRver
incidence in the control 6%. As for the fungi Ahariaspp, Phomaspp, Bipolarisspp and Rhizopussgpe t
were no significant responses among the treatmbeutsyas observed that using the poultry littea @a®urce of
N, resulted in an increase in relation to the seef@sted 43 5%, 5%, 1.5%, 1%, respectively. Howgefa the
Penicillium, Aspergillusspppig slurry compostingpided higher infection rates and fungi Epicoccumspp
Fusariumspp, they showed higher rates in the cbatid chemical fertilization, respectively.
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Fig. 2: Percentages of proso millet seeds contaminatddfuitgus due to the application of different soaroé
N, T1-Control; T2- poultry litter; T3- pig slurryoenposting; T4- mineral fertilizer (NPK).

Thus in (Figure 3) is observed full of healthy seethd contaminated, strengthening the results shown
above, and the poultry litter and pig slurry contpas had the highest contamination levels 81 anéb,70
respectively, subsequently lower rates of healdsds 19:30%, respectively, did not differ signifittg from
each other, but differing chemical fertilizer anshtrol, which % provided lower contamination lev&lg and
60.

High concentrations of N second Marschner (1998uced the production of phenolic compounds, which
possess fungi static and lignification of the skedecreasing the resistance required pathogemsldition, N
may increase the concentration of amino acids amdes cells which favor the development of fungoMing
with doses and N management in proso millet cultdbganteset al, (2010) observed that sanity is not
influenced by the levels and nitrogen fertilizatiimes, but the main pathogens found were Cladasmspp,
Curvularisspp, Phomaspp Bipolaris spp, Fusarium sppandAlternaria spp In rice, excessive application of
N (200 kg h&) increases the incidence of Alternariapadwickiii &l levels exceeding 100 kg. himcrease the
incidence ofCurvularialunataandPhomasorghifAgarwalet al, 1975).
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Fig. 3: Percentages of healthy seeds and proso milleanonated due to the application of different sosroe
N, T1- control, T2- Poultry litter, T3- pig slurgomposting, T4 - mineral fertilizer (NPK).

It is indisputable today, the importance of quatigeds for agricultural production. And in the fetwvill
increase this trend requiring further care processe ensure the final product quality. Quality sded
synonymous with security and stability for susthieaagriculture. The results of this study demaistt the
potential of pig slurry composting and mineral ifexr in improving the quality of proso millet s¢® Mineral
fertilizer provides borne diseases incidence redaocin proso millet, suggesting the added bendfibetter
disease management for millet small-scale producesouthern Brazil. The poultry litter providedegter
incidence of pathogens on proso millet seeds. dtbeen recommended the use of animal wastes aratahin
fertilizer, to overcome the negative effects causgaddding composted manure (Nyamangaral,, 2003), and
resistant varieties and local fertilizer inputs ¢ead to a production system more sustainable tnHewever,
more research is needed in different millet proidicsystems, and in other areas with different atimand
environmental conditions.

Conclusion:

The pig slurry composting and chemical fertilizeoyided the best results in seed quality.

The sanity of pros millet seed was influenced l®yshurces of N. chicken litter provides seeds Witjiner
incidence of pathogens. Minor pathogens incideacesound with the use of chemical fertilizer.
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