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Manure Is a valuable product from the dairy
TR, 3T A UHE R

e Important source of nutrients for the farm

o B BN E IR

« Challenge #tii%

- Added layer of management to prevent manure
from becoming a waste

« SEZHVEHELIPT IEZETS AR R E A

- Can become an enterprise separate from milk

production (herd management) A — N5 A4
e CRREAEED 2T — ek,
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On-farm uses of manure 2875 1E 49037 148 B

» Crop nutrient and soil amendment {E¥111E
TR M R

e On-farm energy use 71 geds1¥ F

« Bedding material E}R#AE}

June 24-25, 2015 U.S. Grains Council Dairy Feed and

Forage Symposium




MICHIGAN STATE
UNIVERSITY

Off-farm manure uses ¥z 2575 F|

» Fertilizer and soil amendment 1t JEFT -3 5 R
. Forests, fields, horticultural products #x#k, 4 FH Al
i 21 i
« Off-farm energy #3741 EETR
. Generated on-farm and sold to grid #d7 H .k H.,
THH S 2
- Manure relocated off-farm for energy production

- s AR, TR
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Anaerobic digestion K% Kk

 Diluted manure (1 part water: 2 parts manure) #if 3675 (K.
}:I:IE“_‘ZI; 2) B e
> /‘5 CROSS FLOW MEDIA
. Plug flow digester design
o FEmAVESMA T
o Dilute manure #EHE)S
« With solids removal — 1:1 dilution
o FEEMAR- 1:1 Miks
« Fixed film digester, CSTR [#] € [l yA it
Without solids removal — requires greater dilution water (flush lane, milk
house water if allowed by law) FEE# & [E /A7 2R E KRR (hyEiEiE,
WRER VS, W7 7K

 Earthen storage with floating cover, fixed film, CSTR
o HIFINAHLIH A7, 58 H [ 5
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Challenges with anaerobic digestion

PR B B Pk

 Level of management needed for success
I I EACT

» Fixed costs - $$$% F :

o REMWEEMRARN ¢ ’

« Maintenance costs - $

o HERFINAR

-<fps
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Anaerobic digestion opportunities

« Recovery of costs through offset of utility bills
o SN FHEE O P H HGH RS (R

Most promising for dairy farms running a parlor 24 hr/d
VF 2 A B BRI T #2 5F R 24/ ia 4%

« Potential for grants or other investment assistance

o TEAERIAN G B AR AR B

« Community digesters offer promise

o VHSIBEEHRALRTE
Transfer expertise requirement to a third party
it T NI TR A 28 =
Greater potential to incorporate food wastes 5 X [175 49k € SR FE4 1978 /)
« Increased digester efficiency 34 niA Frith 1) 550K
<C== =
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Presenter
Presentation Notes
In warmer climates where manure is diluted with water prior to manure storage floating manure storage covers can be used. Methane captured under a floating manure storage cover is pulled off the storage surface (see white pipe and storage house).
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Presenter
Presentation Notes
Captured methane is then cleaned and converted to biofuel.


Hilarides Dairy, California

I —————————————————————————————————————————————————
June 24-25, 2015 U.S. Grains Council Dairy Feed and

Forage Symposium



Presenter
Presentation Notes
On this California dairy farm, the cleaned biofuel is used for the milk trucks where the engines have undergone a conversion to accept methane as a fuel source.


I\/Iichigan State University dairy farm digester

AR LR == Wy 3 v =

« Dairy manure plus cafeteria waste
o RSN L HBETIIRF
« 20 to 30 day retention time
« 20-30K )R B IS [H]
« 450,000 gallons 4575t
« 17,000 tons waste =
2.8 million kwh with
20% used to heat digester
1.7 730 55 49=280 75 F FLES,  20%
T In#aa <t
« $5 million investment 50077 35 JT K # %
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Wet gasification ¥4k

« Drying not necessary T2
<40% moisture needed for traditional gasification
KT/ NT40%, FTFELGH)SAL
« Products: syngas, bio-oil, biochar
o PPhm: R BV, VIR
« Syngas — for use on-farm as energy source (converted vehicles,
heating)
o HBRAAENREIRERIER] CRRBOyEMBIRREL, 1270
 Bio-oil — as off-farm value-added product A4=¥iti—1F iz 5 (B AE 7~
« Biochar — nutrients (heat-stable minerals) &8 74 (PRI ET Y

Jii)
On-farm use or off-farm value-added product %7 B cfd F 84
AR AE T i
<C== =
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Wet gasification B4k

« Management and investment challenges that apply
to anaerobic digestion apply here, too

o IRIRAAS PR I TR [FIRE BB B AN Bk

« $375 per animal unit, compared to $95/animal unit
for anaerobic digestion

o HIREKEFHIRELBNYI955 T HITR B AN AR EE K TR
SMWEEER B R 237557

o Still in research phase 157EHF 5T BT B

« Traditional gasification cheaper if manure is dry

o WMRIETRTEN, BN SIEER
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Integrated crop and dairy farming

VEVIRNH 7 — 144k

« Manure nutrients used for crop production

S N —, o > IR
o FVTHIE TR AR A
- Manure is an important source of fertilizer
o FIG M EERNERIERIE
- Manure is stored for extended periods of time or applied
daily 4 ny Ko [P 5% 18 ]
- Both present challenges #iFhJ5 20 ki
— Storage: odor issues, nutrient losses during storage
— K TEEAF: AR AR A7 B R P B S TR Ao 11k
— Daily haul: Nutrients available when crops don’ t need them;
potential runoff and pollution concerns - Kizi%k: AEMATE
TN, R R AR ARG Y
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Source: Doug Beegle, Pennsylvania State U niversity.
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« Manage manure to prevent & F&y5 LA 1L
. Excessive build up in soils 7£+3 b it £ jifi
Wasteful losses to the atmosphere & 745 5 ££ 45K
Runoff to surface waters or surface water conduits 3% /K42 5l s
RIKHETE
Leaching to ground waters 3% %I i i K
Nuisance to neighbors #5134} &
« Bottom line: aim for high nutrient use efficiency

o OB HARRR T R AR
Fraction of applied nutrients actually used by crops 643 it I 155 73 SE B 14
eV A H]

kg nutrient taken up by crops—+kg nutrient applied #/EEH TR HIA T
G VL NE £ /A
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Ways to increase nutrient use efficiency

e e 7 o0 FH R A U7 2\
¢« 4 R' s of nutrient management

o FRETHIIAR]E N

. Right source of nutrients applied

v o7 It FH B IR A R s
- Right timing of nutrient application

o o R IE AR AL
. Right placement of nutrients 374 jits FH ) IE A A B
- Right rate of application of nutrients

o TR EE
» Method of application i F i) 7775

==
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Source of nutrients applied

il

1 HI R

« Supply nutrients in plant-available forms

o LIEYI TR 7 e 7R

« Suit soil physical and chemical properties

e EHE

. Flooded soils, soil pH K +3E, -

- VDB AL 1

- EpH1E

« Recognize synergism between nutrients

o« WIRBFRHIPRFEE

« N increases P availa

==

oility JUH8 T F
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Timing of nutrient application

%73 it FH FR IS T
« Assess timing of plant uptake &)W IS TR A PPA
Side-dress applications {iljii it
« Assess dynamics of soil nutrient supply
o VMG IEIR RN BN
Mineralization of soil nutrients — timing
HIEFE A AL
« Recognize when soil nutrient loss occurs
o TINT AR 3R TR TR
- When does leaching occur? 14 gk 41535 ?
« Evaluate logistics of field application A i F H H I #037%
- Timing of other events (planting, harvest)

HAB AR CFER, WO
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Placement of nutrient application

57 o7 It FH B B

« Consider where plant roots are growing
o FREIEVIMR R AT

« Suit the goals of the tillage system

o SIEHIEIAH AR

« Manage spatial variability within a field

o T EH iR R] 22
- Nutrient loss vulnerability (slope) F&=4riiske ()

- Differences in soil types +3ERA[K) %7
e Crop productivity /E¥4:7= 7

« Nutrient supply capacity 7414t fE

==

June 24-25, 2015 U.S. Grains Council Dairy Feed and

Forage Symposium



Rate of nutrient application %75 [t &

Plant nutrient demand 1E¥f175 4 E3k

. Target yield Hizrr=&
Soil nutrient supply 175 1t
« When soils and tissues are assessed

. ﬂ:'ﬁii %DQH//\
Predict nutrient use efficiency FiIZE 2 i A &5

- Long-term deficiencies not good for soil
o RUIBRERN IR AR T 155
Best return on investment when all available nutrients are used by the

plants A B TR WEE AR A T, A e R B3 [l 3k
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Method of nutrient application

v o it FH B 792
« Extension of “Right placement”
o “IRWARANIE” BT E
 Influences nutrient losses post application
o Jiti PG E IR B AL R R R
. Surface application &ttt
. Surface application with incorporation & - j JEF1iE AT
« Immediately EPZl
« 24 hour after application 7EJiEH & i24/NF Y

« 24 to 72 hour after applicationfE i F J5 (12472 /)N
« > 72 hour after incorporation 7E3iE It 5 172/ LAE
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Balancing nitrogen (N) and phosphorus (P)
187 R i

« Typical plant needs (Midwestern US)
o MMFEHEYITRR GEEFIEED

N:P,O &: fisdfb—

N%&, Pl P.O. [ Source
As-excreted dairy
manure 0.99 0.17 0.39 2.54 ASABE D384.2
Crop needs {E¥IFESR
Corn 2K _
(12.55 metric tons/ha Ward Laboratories;
12.5505 /2 Hii) 0.75 0.33 2.27 Kearney, NE
Soybeans K& _
(3.77 metric tons/ha Ward Laboratories;
3.770i/ /N Bi) 3.6 0.77 4.68 Kearney, NE
P== —-
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Balancing nltrogen (N) and phosphorus (P)

STt 11 ~F- 147

» Typical losses during storage &l A7 i F2 H HF7 439 2%

Nitrogen lost

Nitrogen retained

System
Solid
Daily scrape and haul 20-35 65—80
Manure pack 20-40 60—-80
Open lot 40-55 45-60
Deep pit (poultry) 25-50 50-75
Litter 25-50 50-75
Liquid
Under floor pit* 156-30 70-85
Above-ground tank™® 10-30 70-90
Holding pond 20-40 60-80
Anaerobic lagoon 70-85 15-30

==

From Midwest Plan
Service 18, 2005.
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Balancing nitrogen (N) and phosphorus (P)
FRHGE ~F-16i7

 Typical losses 4 days following application jifi 4K J& {155 43 2%

Type of Nrtrogen
Application Method Manure Lost, %
Broadcast Solid 15-30
Liquid 10-25
Broadcast with Solid 1-5
immediate incorporation Liquid 1-5
Knifing Liquid 0-1
Sprinkler irrigation Liquid 0-1

==

From Midwest Plan
Service 18, 2005.
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Nutrient balance without solid/liquid separation
R [V 97 2 B 57 01

Conserve N (minimize losses during storage
and application) ZHKIPRAF CFENAF A FH B 1
s S (W SN S TN b 4 (A

. Permeable covers [i2iE 1% W)

- Impermeable covers AT 5% I 7E EY)

. Under building storage R [t 47

. Acidification??? gt ?
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Conceptual schematic of the proposed

phosphorus recovery process

@?F H LI&——AZLE/J*E%JLD <

CO, Stripping
& Mixing

From Burns et al., 2006. lowa State
University Animal Industry Report.
AS Leaflet R2120.
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I\/Ianure as a nutrient source

FIGNEN—FI TR

KR

« Emphasis on N and P content 3% 1A & 81 & &

« Organic matter improves soil quality, ability of soil to
hold moisture Lk Ligm e, LR RKS 6

. Especially important where nutrient applications

are followed by rainfall or irrigation JiH

500 1E P B R B it

Lmli
\

L A,

« Micronutrients further improve soil health

o P

JUERIE—

/s

AR R

i3

. Microbial communities ZEYEEVE

==
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Presenter
Presentation Notes
Most think of manure for its nitrogen (N) and phosphorus (P) content and value. But the organic matter in manure makes it a valuable soil amendment for maintaining good soil health in crop fields, forests, horticultural products and even on marginal lands. And the micronutrients in manure promote microbial communities that further improve soil health. Altogether, manure is a valuable soil amendment, particularly for marginal or depleted soils.


Conclusions 4518

 Avoid losing valuable nutrients from manure
during storage and land application 1£Z5i5 0t
FFAIE I AR, J8E i A I E F) 77 7

« Opportunities are out there to make manure
a value-added product from the dairy farm
o AN 25 AL B R B 7
- Additional management necessary 7 2414 E B
. Capital investment also needed 7 ¥ A %
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