s

Results and Discussion

» Comparison of Soil Measurements by Fertilizer Source and Tillage
(Tables 2 & 3)
—After a 2 factor repeated measure ANOVA showed no differences in

Introduction fertilizer x time, tillage x time, fertilizer x tillage, and fertilizer x tillage

Table 4. Average Enterococci populations over 148 day period from application.

»Nutrient accumulation from manure application

Poultry litter is high in P and some micronutrients in relationship to the quantities Xttltr_nte_ m;[eracltlons’ dil’[_f:lOV\(l)%re averaged across the three harvests for Days after application

required by plants (Sistani et al., 2004). R 2na SIS (e DO DI D2 D4 D7 DI5 D21 D35 D42 D57 D84 D148

«Application of higher litter rates resulted in accumulations of P, K, Cu, and Zn in the top —pH were similar by tillage and fertility treatment (p<=0.05). _

5 cm of soil (Adeli et al., 2008). —P and K were equal by tillage treatment. P and K were equal inall ~  ===mmmmmmmmemmee e Cell no. g soil -----===-==mmmmmmmm oo

Broiler litter applied to meet N requirements can give 8x as much P as needed fertilitv treatments except C which was lower than DM (p<0.05). .

e —No d};fferences betweepn tillage or fertility treatments V\(IEI’G det()ected In gertmty eaten

In a 5 year bermudagrass study using poultry litter, Zn concentrations were found to be RN | ocounnllztions (S<_O 05) y C 6a 372 1562 6372 4812 18432 9752 1622 62122 682 15562 1372

2.1 times higher in soils with poultry litter application in comparison to inorganic \ _ T _ _

fertilization (Franzluebbers et al., 2004). —Zn concentrations were higher in no-till compared to tilled fields. +/-SD 17 © Pl CC2 o4 - 1853 TSN 360 .

DM and PL had the highest Zn levels. PL, I, and C were all similar in DM 622 1252 468752 622 148812 8372 9312 7932 36432 752 77062 5312

>Microbial Surwyal after manure app“(_:athn _ ' Zn IeVEIS.(p<:O'05)' ! ! +/- SD 62 220 130566 138 2446 914 2554 1829 2802 125 11763 669

* Most of the previous research on pathogen/microbial survival has been in vegetable crop » Initial Indicator Organisms in Manures (Data not shown)

oroduction. _Total cell counts were 1.98x10% (+/- 5.6x109) cells g of poultry litter PL 252 1401250 5428120 5362500° 18942758 239375°  40687° 11562 174812 1912P  14706° 7182

y 'r_ a study Iby Na‘_t"filg et a'-d(zoozt)’b“ ‘t"’as fo“?d that S_"J"tm(’”e”dale”tetﬁci i‘_”d E_Sc?lf”cma and 1.10X107 (+/- 7.4x108) cells g in dairy manure. +/-GD 6 73606 520956 4314655 3154278 169798 24065 1742 37615 2110 17951 1102

I e —Enterococci cell counts were 1.22x10° (+/- 3.33x108) cells gt of S

' - 1 Hai [Hlage lreatmen

*Escherichia coli and Salmonella enterica were reduced by 99% after 1 hour in 55-65 °C POUltrY litter a'f‘d 1-_53)(196 (+/- 5.72x10°) cells g dairy manure. g j : 4 ) \ : : ) X : :

laboratory conditions (Wilkinson et al., 2011). As would be anticipated, moisture (65% »Microbial Survival in Soils (Table 4) NT 418 457297 2934587 1971295% 1770 09379 12533% 708 3587a 362 95167 630

vs._30%)_mad(_a these pathogen_s survive for a longer time in the_ laboratory, up to 21 days. —Statistical analysis was a two factor repeated measures ANOVA +/-SD 11 88075 480804 3945197 3727 92159 95552 1509 3524 621 15325 973

*High soil moisture coupled with low temperatures was found in most studies to favor design.

enteric pathogens persistence in soil (Entry et al., 2000) CT 82 477952 99770% 16041702 12713202 10199128 158622 7002 146372 10082 64622 2752

Other factors that seem to also correlate with soil moisture and survival are season, —Fertilizer source (C vs. DM vs. PL) was significant over time with the

presence of plant root systems, and decaying materials all increase soil microbial Enterococcl population (p<=0.05)(Figure 1). SEED SETTES Y e 047 DG TN T SR
populations (Dowe et al. 1997). —DM and C treatments did not change Enterococci populations over 0<=0.05

* Poultry litter compost that was windrowed, led to increased E. coli densities when time. Populations in these treatments were similar to day O levels.

Incubated In a lab for up to 21 days (Wilkinson et al, 2011). —Enterococci populations spiked day 1 to 15 with the PL treatment

with day 4 being highest. (Figure 1)
- —Qver time, both tillage treatments showed similar changes in regards
Objectlve to Enterococci populations (p<0.05). Both had peak Enterococci

> To determine if select microbes survival is influenced by fertilizer source in populations by day 4 and diminished from there (Figure 2).

tall fescue soils and on tall fescue grass blades. Figure 1. Average Enterococci population Figure 2. Average Enterococci population

: . . change over time as influenced by fertilizer source change over time influenced by tillage
Table 2. Selected soil properties based upon fertility treatment. J y J DAL

Materials and Methods

Fertility Treatment
> General Study Information Soil Control (C) Dairy Manure Poultry litter Inorganic “hiokigen  —heln T ——
»>Sample Site: WKU Agricultural Research and Education Complex, Measure (DM) (PL) Fertilizer (1) | 1
Bowling Green, KY | ‘\ |
> Fertilizer application: May 17, 2011 | :
» Fescue harvest and soil nutrient analysis dates: June 21, Aug. 9, and pH 6.6 (£0.20)° 6.7 (£0.15)° 6.3 (20.12)° 6.3 (20.24)° £ oo
Oct. 6,2011. e mg Kg1---------mmmmm - - -
»Microbial sampling: May 17, 18, 19, 21, 24, June 2, 8, 22, 29, July 13, P 41.91 (+11.51)>  69.55 (+44.41)2  55.62 (+9.87)®  46.03 (+11.99) g
Aug 9 and OCt 6, 2011 1000000 c" \ y
»Soil samples: Fifteen random soil cores were taken from each plot K 86.32 203.58 165.64 1126.83 \_ A
before fertilizer and at each harvest. (+17.53)° (£24.94)8 (15.78)% (x20.62)% N e e s
>Soil type: Crider silt Joam (Typic Paleudalf) Cu 4.18 (x0.63)2  8.73 (¢2.26)? 4.57 (20.55)2 3.84 (0.34)2 .

» Soll slope: 0-2%
> Statistical Design: split plot n 4.27 (+0.76)" 6.72 (+4.05)2 5.44 (+1.06)% 4.06 (+0.45)P

»main plot variable=tillage p<=0.05
» subplot variable= fertilizer source

Summary
» Table 1. Fertility treatments (total amount on a dry weight »P and K concentrations were similar in all fertility treatments except C.
basis) »Zn concentrations were higher in no-till compared to tilled fields. DM and PL had
Year DM PL | C Table 3. Select soil properties based on tillage treatment. the highest Zn levels. _ _ _ _
____________ VI GIEEL P L -~ [ e e - _ »DM and C treatments did not change Enterococci populations over time with
Soil Tillage Treatment similar populations to day O.
2011 5.5 16.3 N 225 0 Measurement Till No till » Enterococci populations spiked day 1 through 15 with the PL treatment with day 4
P,O; 45 0 being highest.
K,O 180 0
: pH 6.4 (£0.18)? 6.5 (£0.29)2
----------------- mg kgt---------mmmmmmmeeo-
- | P 58.00 (25.50)F  48.60 (+25.31)2 References
»Microbial Sampling Protocol «Adeli, A., M.W. Shankle, H.Tewolde, K.R. Sistani and D.E. Rowe. 2008. Nutrient dynamics from broiler litter
> 25 g of manure or soil placed in 100 ml Buffered Peptone \Water (BPW)’ K 162.35 (i47.00)a 122.84 (i43.89)a applied to no-till cottoE in an quIand soil.dA(\:gron. J.”10059564-570. | S
- *Dowe, M.J., E.D. Jackson, J.G. Mori, and C.R. Bell. 1997. Listeria monocytogenes survival in soil and incidence
shaken 10 mins at 200 rpm. | Cu 6.48 (+0.86)? 4.18 (+0.92)2 in agricultural soils. J Food Prot. 60: 1201-1207,
»500 pl of BPW mix place in 4.5 ml of 0.1 XPBS for plating. 70 5.69 (+2 81)b 4.55 (+1.53)? *Entry, J.A., R.K. Hubbard, J.E. Theis, and J.J. Fuhrmann. 2000. The influence of vegetation in riparian filterstrips
»5 ml of BPW mix added to Bolton and UVM Broth for selective enrichment. i — " Sl @a ot seeiEnes [ SUaivel i sollls. J [Enlen. QU 22 1215 (22,

*Franzluebbers, A.J., S.R. Wilkinson, and J.A. Stuedemann. 2004. Bermudagrass management in the southern

»>1 ml of BPW mix saved for molecular anaIySIS and dupllcatlon. U piedmont, USA. Trace elements in soil with broiler litter application. J Environ. Qual. 33: 778-784.
» After removal of the above aliguots, the remaining BPW was -Franzluebbers, A.J., J.A. Stuedemann, and S.R. Wilkinson. 2002. Bermudagrass management in the southern
incubated at 37°C for 24 hours for broth inoculations. Pli\fdmontEUESAS-C I“-hSOi' FéhasplhOLUS- Sfiésg- Soc. bA”:j J. SGT:ZF?&Z%' | . |
: : : : Natvig, E.E., S.C. Ingham, B.H. Ingham, L.R. Cooperband and T.R. Roper. . Salmonella enterica , Serovar
»5 organisms were targetEd for detection: Enterococcl, E. coll, Typhirr?urium, and Esgherichia coli gontamination 0? root and leaf vegetszles gown in soils with incorporated
Campylobacter, Listeria, and Salmonella on their respective media and by bovine manure. App. Environ. Micro. 68: 2737-2744.
molecular analysis. ACknOWIGdgementS -Sistani, K.R., G.E. Brink, A. Adeli, H. Tewolde, and D.E. Rowe. 2004. Year-round soil nutrient dynamics from
_ ] . ) broiler litter application to three bermudagrass cultivars. Agron. J. 96: 525-530.
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