Appendix Section 3:

Grasses and Forages for Agroforestry

Shade Trials: Learning about the shade tolerance of plant
species is important to the Center for Agroforestry. Here
mulches and forage crops are tested to identify their
potential for planting under trees.

Agroforestry combines trees, shrubs, forages,
grasses, livestock and crops in innovative, flex-
ible combinations tailored to the landowner’s
needs. Through their integration with farm
practices, production and conservation benefits
can occur simultaneously. However, because
the same resources are often used by all the
plants in a given area, competition can pose
some challenges to productivity.

What Makes a Forage/Grass
Appropriate?

The answer will likely vary according to each
landowner’s specific interest and goals. That
said, many trees and shrubs can be planted in
configurations or densities that will also en-
hance the production of select forages and/or

grasses. In fact, the University of Missouri Cen-
ter for Agroforestry has researched and identi-
fied many cool season grasses and legumes that
produce better or the same under 50% shade
as compared to full sun.

The following pages may be used as a general
reference and guide for the selection of an ap-
propriate forage/grass for your agroforestry
practice.

As a component of a farm system, the prop-

erly designed and implemented agroforestry

practice will help:

e Increase crop production

¢ Diversify products and farm income

¢ Improve soil quality and reduce erosion

¢ Improve water quality and reduce damage
due to flooding

¢ Enhance wildlife habitat and improve bio-
diversity

¢ Reduce pest management inputs.

Design and Management

Planting design and management of an
agroforestry practice depends on existing site
conditions and the goals of the landowner. (You
may also refer to the section on each spe-

cific practice for more information on design
considerations) Many forages/grasses will do
quite well under partially shaded conditions.
The following table outlines some of the for-
ages/grasses that the University of Missouri
Center for Agroforestry has identified for use in
partially shaded environments, and what can
be expected from their productivity in shaded
environments. In all cases, consider the prod-
ucts you wish to produce, any conservation or
wildlife benefits desired, on-farm equipment
and the needs of companion crops when plan-
ning the planting design.
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When you decide on the appropriate forage/
grass for your agroforestry practice, you should
then seek out specific information on how to
manage or establish that specific forage/grass
species. Some considerations that will have a
significant influence on the success of the for-
age/grass of choice include:

e Soil pH

¢ Time of seeding

¢ The use of companion or nurse crops

¢ Seeding method (broadcast vs.
drilling)

e The use of herbicides to control
undesirable/competing species

e Seeding rates

e The need for Inoculation

e Seed bed preparation

e Soil fertility

Each of the above mentioned establishment
and management considerations can have a
significant impact on both growth and pro-
ductivity of a forage/grass stand. For more on
establishing forages and seeding of a variety of
forages common to Missouri, please reference:

Forage and Grass
Recommendations for
Agroforestry

Following is a table of forage and grass species
suitable for agroforestry practices in Missouri.
Included in the table are recommendations

on practice applicability, potential uses and
general site recommendations. Forages and
grasses are listed in alphabetical order by com-
mon name. Consult with your regional agron-
omy specialist, or check with your University
Extension personnel, to identify specifics on
the appropriateness of a forage or grass to your
region.

The following list is not exhaustive, but rather
a starting point. All species listed may not be
suited to all sites or regions within the State.

Identifying the proper forages
and grasses

When selecting a forage/grass species, con-
sider compatibility with the site. The selected
species should be capable of providing

the products and services desired by the
landowner. Depending on the agroforestry

practice selected, other forage/grass consider-

ations may include:
Level of shade tolerance
Season of production (example, warm vs.
cool season grasses)

«  Productivity capacity for a given site. For

example: is it drought-tolerant, or capable of
growing on a wet site that is known to flood

periodically?

«  Compatibility with end use (example: is the
forage for livestock, or is the grass intended
for erosion control and other conservation
needs?)

«  What species already exist on the site and
can a natural forage/grass stand be en-
hanced?

University of Missouri Center for Agroforestry =

177



Buiwioy pos ¢
juejsisal Jybnouq ¢
UOSeas-Wiep)

sapiojfjoep sojyong

Buizeib Aneay spuejsyipn s|los Apues pIoAY e [BIUUSISY * | [0J}UOD UOISOIT o ainysedoa|lg o sselbojeyng
ejjey|y UByY) Jayeq S|10S awnba e Jagng ueuedry ¢

sieak ¢-z A1ana passal JIpIoe pue a|iuaul ‘“Ayybnoip UOSE3S-|00) * ainjsedon|iS ¢ SNjejnaIuIod Shjo]

Ajjelnjeu 0} pueis Mmojy © ‘paulesp-Ajood sajeis|o] o [eluuaiad ¢ | |0Juod uoisolg ¢ | Buiddouo Aoy e |10ja43 Jooysp.ig

Rey o
SAlBN s|los JUBJD|0} BPBYS JON * | [043U0D UOISOIT » | Jayng ueledry e
$92.] }09104d 0] USYE) 19m Ajsnonunuog Jo Juelajou] ¢ uoseas-wiep ¢ SEEN| alnjsedon|IS ¢ | 1psesab uobodoipuyy
9 1SNW 8Jed ‘pauing J| * | S|Ios paulelp-||om ‘doap siajald ¢ [eluUaled * AlIIPIIM © | Buiddoso Ay o wajsan|q big
Juswabeuew
1INOSSI|A| UIBYLON Yum sjios Ja10od uo moub [jIpn ¢ JUBJS|O) BPRYS JON °
ul Aepnoiued iy Jajuim Aejy) e S|I0S paJIn)xa) Wnipsw uoseas-Wwiep ainsedoA|lg ¢ uojA1oep uopouAs
1eJ9|0) Buizels) o Jo weo) Apues ‘desp siayaid © [eluuBled ¢ | |043u0o uoisoig ¢ | Buiddoso Aoy ¢ sselbepnwiag
UOSeas-|00) ¢ winJoyinw wnijo

[BNUUY JBJUIAA © Ayusy ybiy Japun jsag e [enuUY ° abelo o ainjsedoA|lg ¢ sselboall [enuuy
ainjesadwsa) ybly sajes|o] o
pos sselb ul sownbs|
uMoJb uaym anoaYe Jsow s|los Jayjo uey) Hd Jamoj sajels|o] e
pue sainjsed u pasn jsag e paulelp-|[om uo yimolb jsag o awnba e ejeu;s 1o eaoendys
Jawwns S|los uoSeas-wiep) SIEE ainjsedoA|iS ¢ eImoJsauiwiny]
9le| Ul pasal 0} MO ¢ | 9|IHajul ‘MO|[eYS UO SAIONPOId * |enuuy e BIIPIIM ¢ | Buiddoso gy o ezapads9| [enuuy
sasselb pue ejjel|y uey}
JOA0JO paJ Yim sanixiwl ul AyIpioe J10s 0} 8oueIa|0} JaybiH * awnba e Jagng uewedry ¢
uononpoud Aey pue abelo} sadA) |lo0s UOSE3S-|007) * alnjsedon|iS ¢ wnpLgAy wnijo |
10} pazZi|ijiin SBWIBWOS ¢ |  JO AJoLIBA B UO SBaIE JoM ‘MO ® [ElUUBIS * | [03u02 uoIsoiT « | Buiddoso Aajy e J9AO[2 AYIS|Y

uonnadwod

JUeJS|O}UI POO| *
sleaA g-G sisisiod

98] - 9)eJopow 0} MO 0’9 @Aoge Hd |10g aswnbo e
goueUBUIRW YBIH * uns ||y U1 1seq s80Q © UOSeas-|00) © ainsedo|lg o eAes obeoipayy
Aey jug|jeoxg o S[I0S paulelp ||om Uo }sag ¢ [eluualad ° KeH | Buiddoso Aoy ¢ ejle)y
uoneoyddy owieN olpuaIds
:S310ON sjuawalinbay a)ig S21SLI9JORIBYD YIMOIS) | 10} panjep Anysaioj0iby aweN uowwos

LINOSSI[\ Ul saanaeld A13salojoiby 1o} sabelo4 swnba] pue sseis uowwon

Training Manual for Applied Agroforestry Practices - 2015 Edition

178 m



$991) 19910.d 0} USYE)

ysljqesse o} sieah ¢-z
||} 193} 9- SMOIB ¢
JueJa|0} 8peys JON *

[0JJU0D UOISOIT

Jagng ueuedry e

Buizeib a1e.9]0) 10U S80(

Jo)ealb
10 0'9 Hd yym sjios |8}
‘paulelp-|jom 0] pajdepe 1sag

Ajanieiaban speaudg o
1004de) doa(q ¢
[elUUBIE *

|0JJUOD UOISOIT

Jayng ueuedry e
Buiddoso Ag|y ¢

8Q 1SNW 8Jed pauing J| UOSEas-WIBN\ © sjyeusq alnsedon|IS ¢ | suepnu wnyjseybios
BB ° s|los Jslow ‘dea( ¢ [BlUUBIad * allpIIA ¢ | Buiddouo Aoy ¢ sselbuelpuj
SNENE sisuaouljjl
sosse.f uoseas-wiem S|10S Buo)sa|| awnba ¢ sjyeuaq ainsedoa|ig « snyjuewsaq
UMM XIW Ul pasn SaWijewos ¢ 10 Kejo uo ||am smols) e uoseas-wiepy © allpIM ¢ | Buiddoso Aoy « | Jamoygeipung sioulj|
awnba ¢
INOSSIN s|10s ajiuajul pue Ayybnolp UOSESS-|007) * winuelbe wnijoi |
uisyinos u Ajurew pasn ¢ ‘paulelp-Alood saje.s|o] e [enuuy e ainjsedon|iS ¢ Janojd doH
Bpeys JO Juels|o} JON ©
spunow Jo sdwn|o abie| swio ¢
sways Jybudn yis
Buipooy} Atesodwse) sajels|o] e Aey o
USI|qe}Sd 0} MO|S * | |0JJU0D UOISOIT o | Jayng ueuedry ¢ sapiojf10ep
SAIJEN * uoseas-Wiep) © sjyeuaq ainsedoa|is « wnoesdu |
abelo} Jus||eoxg e seale mo| ul s|los daaq © [ElUUBIEY * alpIM ¢ | Buiddoso Aoy ¢ | ssesbeweb uis)seq
awnba ¢

eLIeA gjjiuoJo)
2JoAUMOID)

4N} Joj pasn Ajlensn
1UBJS|0} BPRYS

s|los Ajybnoup pue sjiusjul
‘PBUIRIP [[M U1 S8 SMOIS)

U0SE8s-|007)
[eluusIad *

|0JJUOD UOISOIT

Jayng ueuedry ¢
alnjsedoA|lS ¢

eiqnJ eonjse-|
anosay pal Buidealn

uing 0} pasu Juoq
Juess|o) Buizels

abeuielp poob spas) *

pouad yimolb anijoe buo e
1UeJ3|0} 8pRYS JON *
UoSeas-wiepp

[elUUBId *

|0JJU0D UOISOIT

Jayng ueledry ¢
ainjsedoa|iS ¢
Buiddouo Aoy »

eiseaned uobodo.puy
wa)san|q ueiseanen

|0J)U0D UOISOIT

UOSeas-|00) © SHjeuaq Jagng ueuedry ¢ | Sisuspeued SnwiAjg

BAEN © Seale Papeys Jom Ul SMOIS) [elUUBIa * AMIPIM © ainsedoa|is « alipjim epeued
uoyesiddy awieN ayipudIIS

:S31ON sjuawalinbay ayg SOIJS1I9)oRIRYD YIMOID | " * 10j panjep Ansalojoiby dWe)N uowwo9

179

University of Missouri Center for Agroforestry



SEO.JE JOM Ul BAISEAU] *

$98J) Yyim aAledwod 00
NETIEN

PIO[EY|E MO| PUBLULLOIDY *

seale Jo\ ¢
[10S AIp 1O JOM U] [|oM SMOIC)

Usi|qejse 0} pieH e

asuap - Buiwloj Jey

yBno.p pue 1om Jo Juesso] e
asuap

pue e} 188} 9 0} dn SMOIS) ©

U0SEeas-|007)

[elUURIRd °

ey o
[0J)u00 UoIS0JT ¢

Jayng ueledry e
aInjsedoA|ig ¢
Buiddo.o Aa|y °

paoeUIpuUN.e Sliefeyd
sseiblieued pasy

sdus Jayly Ul JoA0d oulpe|

PUE JOAOJO By is|e ‘dojpau SUOIpPUOd Buiwio} pog e
‘sselfawiolq yyoows asn ¢ | [0S jo abuel apim e 0} pajdepy ¢ pani|-buo LTI Jayng ueuedry ¢
$99l) S|I0S JoNom U0Seas-[000) * | Ul doJd Jeno) e ainysedon|ig « eojuebib sisoiby
Uum uoniiedwiod - ajelapoyy ¢ ul pue Hd Jamoj e moub Jipn [elUUBIad * | [04U0D UOISOJT ¢ | Buiddoso Aajy o dojpay
Iy
00} pajueld Ji Jeak Buipass
ul sseJf Jno pmouo ues) e Usijqelsa 0] Aseq ¢
sainjsed Ul uowwoy) e awnba ¢
aJnx|w s|l0s PaAI| HOyS ¢ Jayng uepedry ¢
awnbaj/sseld u jseg ¢ painjxa) Areay 0} wnipaw UOSB8S-|007) * fey o ainsedon|ig ¢ asusjeld wnijoj |
Buipaasal salinbay ¢ paule.p-|[om ‘B|IMay s1sjeld ¢ [BlUUBIA * | [043u00 UoISOJT ¢ | Buiddoso A9y o Jano|o pay
SUOI}IPUOD BWOS sselb young o
Japun swa|qoid asessiq ¢ 9SNJAAO JO JUBJS|0} JON *
uoniadwod 881} - d)eISPOJ PaAI| LOYS ©
Aeak sainje|y Buipooy} 03 JUeJB|0} BpeYS * Jayng ueuedry o
(1an0f0 oulpe| ‘ejjeye) JuBJS|OUI SI 104 ‘S|I0S paulelp UOSE8S-|007) * feH o ain)sedoA|ig ¢ ejelowolb sifoeq
sawnba) Ym [[om sexijy Jood Ajajesapouw sajels|o] [eluuaiad ¢ | |04u0d uoisosg | Buiddouo Aayy e sseibpieyaip
aAljeN ° |0JU02 UOISOIT ¢ | Jayng ueuedry ¢ wnuedoas
sasself | sadAy 10s Jo A}LeA B UO SMOUS) UOSEaS-W.IBN * SITENEN! ainjsedon|Ig « wnuAyoeziyos
UOSBOS-LLIBM UJIM XI[\ ® sa)is AyybnouQ e [elUUBId * AP ¢ | Buiddoo Aajpy e wasan|q s
uoissaiddns
Buizeib UOSB8S-|007) * Pog\ ¢ | Jayng ueledry ¢ sisugjeld eod

Joj saxiw ul pasn Ajlensn ¢ | sadAj |10 Jo A1BLIBA B UO SMOUS) [BIUUBISY * | |0JUOD UOISOIT * ainysedonlig ¢ | sseaBan|q Ayonjuay|
uoneayddy awieN ayNudIIS
:S310N sjuawaiinbay ayg SO)S1I9)ORIRY ) YIMOIS) |  * 10} panjeA Ansaioj0iby aWepN uowwo?

Training Manual for Applied Agroforestry Practices - 2015 Edition

180 =



ainsed ||ej pooo) o

1ueIa|0) Buizels) o
papuUsWIWO0Dal
sanalieA a1Aydopus

Apuauy/ealy a)Aydopu] o
soal)

yum aainadwod 0oy aq Aepy ¢

SUONIPUOD [10S AUBW S8JRIBI0]

Apiey o

uels|o} Jybnol(
UOSEas-|007) *
[elUUBIed *

pesg ¢
Rey ¢
|0JJU0d UOISOJT

Jayng ueedry e
alnisedoA|Ig ¢
Buiddouo Aoy

BaseUIpUNIE BINJSE
anosay |lel

(s1eak ¢-7) ysi|qelse 0} MO|S
Bunsy|iy 1004 dasp poos)

BAEN °© sayIs JUBJS|0} BPIDIQIBY PUE POO|H *
s991} 109}04d 0} UBYE} pauleIp-||om ‘a|1ua) slajald ¢ |[B} 188} 9-f SMOIS) * AeH o
8q }Snw 8Jed ‘pauing §| © 10U |Im panl| Buo e | [03U00 UOISOJT ¢ | JBYNg UBLEdDY °
uonnadwod sosseld Auew asaym moub [|IpN © UOSEas-WIep ¢ DITETET alnisedoA|Ig ¢ wnjebin wnojued
paam PIOAE 0} YOIy} Jueld ° Seale Jom Ul [|oM SWIopad [eluUBIad © aJIPIM ¢ | Buiddoso Aa)y o sseibyoumsg
1001de) dea( »
Ap.ey JBJUIpA o
|0JEWN09IQ JueJ9|0} Jybnoiq °
uosiod ay} uleyuod awnbe e | juswanoidwi alnisedoA|Ig ¢ “ds snjojiispy
ued Aey paino Apadoidw) o S[I0S pIoe JO Jueld|0) JON © [BlUUBIg/lenuuY * [0S ¢ | Buiddoio Ag|y * 19A0|9}39MS
alnjsiow UOSEaS-LLBAN * ainjsedoA|Ig e J0joai1q wnybiog
aAedwod ‘Buimolb ey e pue Ayjay ybiy salinbay o [enuuy e Key ¢ | Buiddouo Aoy sseibuepng
SpLgAy wnybios
alnjsiow UOSBaS-LLBAN aIn)sedoA|Ig e sseibuepns
aAladwod ‘Buimolb je] e pue Ayjiuay ybiy seuinbay e [enuuy e KeH ¢ | Buiddouo Aoy -wnybiog
ApJey Jajuipy o
Buimos Bunids wouy Ayjua) poob yym Jawioy pog o Jaynq ueuedry ¢ Siulsul snwoug
Juswysl|gelss paejal Aew s|l0s UOSeas-|00) ¢ Aey ¢ ainsedoA|ig e sselbawouq
sdo.o uoluedwod Jo Spaspp © a8y ‘deap uo ymoib 1seg o [eluUBIed * | |ouod uoisoig | Buiddouo Aoy o yjoowg
SAlJeN ° S|I0S paulBIp-|[om [0JU0D UOISOJT o ejnpusdipng
sosselb uoseas 10 KJolIeA 9pIm B UO SMOIS) o UOSESS-WBAN sjyeusq Jayng ueuedry o enojajnog
-WJeM BAIBU JBUIO UM X\ © says Ayybnouq e [elUUBIad © BIPIM * aIn)sedon|g e eweib sjeoapis

‘S31O0N

sjuawaiinbay a)g

sonsLIB}IRIBYD YIMOIS)

*** 10} panjep

uoneolddy
Ansaiojoiby

oweN yBuBIS
aweN uowwoo

181

University of Missouri Center for Agroforestry



AnsaiojoiBe yym ajgnedwoo aq jou Aew yoiym Juswabeuew Joj 8y paquosald pasu Aew sasselb Uosess WiepN,

‘310N TVYHIN3O

sosseld

U)IM UOIJeUIqUIOD Ul 8S() *

s|ios Aybnoup

‘MOj|eys uo Aliood swiopad ¢
suoseas

pue S|I0S JoM Ul }$8q $90(] *

JueJs|0} Jybnolp JoN e
awnba e
UOSEeas-[007)
[eluUBIad *

|04U0D UOISOJT *
sjjouaq
SJIIPIIM ©

Jayng ueledry e
ainsedoa|ig ¢

suadaJ wnijojl|
J8A0[2 oulpe]/eHyYM

pOS WJoyiun

Inq uado Ue seanpo.d

$|10S AABSY ‘MO] UO |[9M SMOS)

UOSBas-|007)
[eluualed

|0JU0D UOISOJT
sJjouaq
SJIIPIM °

Jayng ueledry e
ainsedoa|ig ¢

ypws wnifdooseq
sselb
JeayM UIB)SOM

sosseld paLe}s 180 0) MO|S » | |043U0D UOISOIT

Jayjo yym uonounfuoo S|I0S pain}xa) Wnipaw sJajold * [elUUBIAd * Sjjauaq ainisedoA|g ¢ snojuibin snwAj3
Ul pasn aq p|noys e S]10S ApUES }SIOW Ul SMOIS) © UoSeas |007) ¢ BIPIM © | Jayng ueledry o alipjim ejuibap

99} yum uonnadwod - Mo ¢ sselb young e

sawnbg) POAI| MOYS ¢

pue sasselb uoseas [002 sa)is AjybnoJp JO Juels|o} JON ° Apiey JouIpp ¢ Jayng ueledry e

Jay10 Yum ainxiw e ui as( s|I0S UOSE8S-|007) * fey ¢ aimsedoa|ig ¢ asusjesd wnajyd
Buizesbiano Jo Juelsjom) 1SI0W ‘paulelp-||om Siajeld ¢ [eluuaIad ¢ | |04uod uoisosg o | Buiddoo gy e Ayjowi}
uonesiddy awieN aynuaIdS
:S3ION sjuswalinbay ays SOISIIBJORIBYD YIMOID) | " 10} panjep Ansaiojoiby 3WeN uowwo)

Training Manual for Applied Agroforestry Practices - 2015 Edition

182 =



Additional Resources

Online:

For a number of publications on specific forages and grasses, visit:
http://extension.missouri.edu/main/DisplayCategory.aspx?C=23

Plant Resource Guide: Materials and Management:
http://www.centerforagroforestry.org/pubs/training/app6_2015.pdf

Establishing Forages: http://extension.missouri.edu/p/G4650

Seeding Rates, Dates and Depths for Common Missouri Forages:
http://extension.missouri.edu/p/G4652

USDA NRCS Plant Database: http://www.plants.usda.gov/

Plant Resource Guide: Materials and Management:
http://www.centerforagroforestry.org/pubs/training/app6_2015.pdf

University of Connecticut Plant Database of Trees, Shrubs and Vines: http://hort.uconn.edu/
Grow Native: http://www.grownative.org/

Native Plant Information: http://grownative.org/native-plant-info/

Silvics of North American Trees:
https://www.srs.fs.usda.gov/pubs/misc/ag_654/table_of_contents.htm

Missouri Flora Database: http://www.missouriplants.com/

Arkansas Home and Garden Plant Database:
http://www.uaex.edu/yard-garden/resource-library/plant-database/

Native Prairie Plants of lowa: https://store.extension.iastate.edu/Product/sul18-pdf
Kansas Wildflowers and Grasses: http://www.lib.ksu.edu/wildflower/

USDA Forest Service Plant Database: http://www.fs.fed.us/database/feis/plants/
Nebraska Forest Service Tree Selection: https://nfs.unl.edu/publications/selecting-trees
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