Sustainable Dairy Cropping Systems Designed to Produce Forage, Feed and Fuel

To enhance dairy farm sustainability in Pennsylvania and the Northeastern US we have been evaluating two diverse, six-
year no-till crop rotations designed to produce all the feed and forage for a typical-sized PA dairy farm. Using farm scale
equipment, in each 6-year crop rotation we compared enhanced conservation practices for manure or weed and insect
management to typical no-till PA cropping practices. Using the crop yield and quality results of each year and a dairy
nutrition computer model, we simulated milk production and compared the whole farm performance of two cropping
scenarios .We also included a typical no-till, corn-soy rotation with pre-emptive insect control practices to help assess
efficacy of IPM compared to this insurance-based management of insect pests, not to produce feed for the dairy farm.

Based on what we have learned over the past six years, we made some modifications to the diverse rotations and the
diverse cropping scenarios have produced the majority of the dairy feed and forage, and were profitable. Manure
injection conserved more nutrients, required less inorganic nitrogen fertilizer and maintained similar crop yields. The
reduced herbicide practices controlled weeds and maintained crop yield and quality similarly to the standard herbicide
system in most crops in most years. Compared to the corn-soy rotation, IPM was successful in maintaining yield while
minimizing costs associated with insect pest management.

Having completed 6-years of the rotations, we are evaluating how the enhanced conservation practices have affected
soil quality, nutrient dynamics, and weed and insect populations and how the rotations perform in additional years of
fluctuating weather, pest, and market dynamics. We will initiate a conservation tillage treatment in the corn-soybean
rotation to track soil, nutrient and crop dynamics in comparison to continued no-till; and substitute oats for triticale as
an alfalfa companion crop in the pest rotation. To enhance dairy farm sustainability in the Northeast, the following
outreach themes will be evaluated on cooperating commercial farms and integrated into outreach programs:

i. managing for whole farm feed production, environmental protection and farm profitability with fall manure
applications to double-cropped winter annual forages, ii. Diversifying weed control practices for herbicide-resistant
weeds, iii. The use of IPM and conservation of insect biodiversity to control pests, and iv. Conservation practices for soil
quality and cropping system performance.
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2016 NESARE Dairy Cropping System Schematic:

| | | m |
B I [ _ sy | . | sy | Jayaay 20
-8 ! R ! 1o _ KW _ -0 | [ () 3anuey
ueaghog m Ules) woy m ueaghog m upeIgy woy m ueagAog m UjeJs) Woy paluy
(i _ ] _ 1 _ ] i [ _ —
i i i i i el oyum
| | | | | o
e 0 | soPtow e | Mepmpe o sepoWax LT | moPswe s JseapecIg
N i IEoN W i BN i IoN ‘W i 2N i e
ueaghog | weuo) | veaglos L upuo _ ueaghos | ueguo NOSI¥YdN0D
| _ _ I |
1

ONOSY TTHYNWA ___nzow.___:aqa

I v N [ o R

GROSY (TWNYW A NONOSYITWNYND RANOSY I E«g_u:nzamq:z«zu_ﬂ,. ANIIHION
W40 3 pue ‘sapeaijpasi) Mdephydoid ‘Iwidas spingiay piepuels ‘ale)|n INOyNM JO YIm IBT|IE) J0 AINUEW TUOIEYDY UJEID [EUD[uaAND) FDS-0)

wniey  sepRsiaw ARy Jano[) uoswy) ssesd g wOUEY  RunUEp

|
|
m paluy  sano) EE_I o Pl Al el )

sseJdpJeyQ + Byjegy SO IS Wo) alguuy  ueigwe)y ek aly ssedd 65 adeysaly  cpowoy sepEyy unuepy
— =
ONOSY [IWYN I (ONOS Y I TWYNIAOKOSY [ (NYA A (ONOSY ITWYNS GONOSY [ (WYNIRONOSY [ INYNAT

| | (mal

_ i umey RS Ayl Janop uwoswir) ssedd 5§ uUEY SR unuepy

i _ WRIpRIE  Si3n0)) § RIpRO| 0 BEpelg  RIpRIE  SSENS Jeapeog

§

sesdpJRLQ + By gy | S120 IS Wo) afguuy  ueguog]  adeys aky s5eJd 55 adeysaky  cpowoy sepEyy

ONOSY [ [WYW 1 EONOS ¥ I TWYWINONOSY [ (NVH I [QNOSYI(NYNILANOSY [ TWYHAGONOSY [ (NN
1103 }g-uou pue ‘sysad 193Ul J0j |\ig] ‘SapINGIaN PIEPUR]S ‘wos|EdwwDI AUnUEW UAAUE ‘BINUBW 1SEIPEOI] 'Sh UOIHU) UDNEYDY TUSWSEELE 3IMUEl
i H0J0EH 1504 BERE0H 10 30N 104 1SER0IG 20 i i

[ oAt B TxcEA [ puoesm (=T i

i

i MEDEE | sy une sy ageyyy R0 i [Hg)

o gy R | DA (v womey moume uedgee _ IpPIGIaH

wegadspEan s | papueg WoGEH  papueg dkgheds  JsEunOn oy 043 pUBOTPIONY painpay
m | 3 Jangd aky H BlouEd=aky AUNUeH JEIpRIE
m SJE0} Ry | 520 i W0 | ejoue) egeyy
— | o

_ ) WopEy  umey I _ hs)
_ AW wadiaug-0d pauy]  Seugsoy A | uomano _ appIqiay
_ g sumpe  gogey g Aeds  gspsaw e lainueyy ok PIEPURIS JNG
| -2 paan Jog o i ') JAN0D Y | SADIDERST n_ua._m.suwz_ o apogsy
! PRy R e ueagAg _ ejou) EREYY

| iN0Y
! T T wanasvvn
n_zom‘.__:a.__zm_n_zﬁ_...‘__::qz__n:amq__iq!u___nzomq_;_.qs_u__nznmc___sd_su__n_zam.q:s:__zu_ 15 |

alfe)s w00 auojaq dow san0 ki pue (HS) ejoue soj anuew afu) '{Hy) j0swod paam Joy sxjoe aiduinw ‘sysad 1asul o) |\ 4] TUOREIDY USLETEUE 1534




