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Introduction

Kentucky’s pasture and hay acres are
largely seeded in cool-season species.
This practice results in a natural decline
in midsummer production and often lim-
its livestock production. High-yielding,
native warm-season perennial grasses
are viable options for Kentucky livestock
enterprises and the emerging biomass
market and provide an additional benefit
of wildlife habitat. Little is known about
the performance of different varieties of
the primary native warm-season species
in Kentucky. They include switchgrass
(Panicum virgatum L.), big bluestem (An-
dropogon gerardii Vitman), indiangrass
(Sorghastrum nutans [ L.] Nash) and east-
ern gamagrass (Tripsacum dactyloides L.).
This report provides current yield and
plant characteristic data for 2001 to 2009.

The UK Forage Extension Web site at
www.uky.edu/Ag/Forage contains elec-
tronic versions of all forage variety testing
reports from Kentucky and surrounding
states and from a large number of other
forage publications.

Description of the Tests

Small (5 by 15 feet) plots of switchgrass,
big bluestem, indiangrass, and eastern ga-
magrass varieties were established in the
summer of 2000 at the UK Agriculture
Experiment Station at Lexington, Ken-
tucky. The background for each variety is
described in Table 1. Although normally
established using seed, to ensure uniform
stands these experimental plots were
established by transplanting small plants
raised in greenhouse float trays from seed
or sprigs. Plots were allowed to become
established during the remainder of
2000. Transplants were set 1 foot apart
using four rows per plot. The plots were
arranged inarandomized complete block

Table 1. Ecological and/or breeding background of the native varieties used in this study.
Big Bluestem KYAG 9601 Ecotype collection from western KY / near Land between the
Lakes area with minimal selection for disease resistance.

Wapiti Ecotype collection from Hart County, Kentucky by Randy and
John Seymour/Roundstone Native Seeds.

Pawnee Released variety from Nebraska.

Kaw Released variety from Kansas.

Roundtree Released variety from Missouri (orginial plant collection from
lowa).

Indiangrass Cheyenne Released variety from Oklahoma.

Rumsey ﬁeleased variety from Missouri (original plant collection from
lllinois).

Nebraska 54 Ecotype collection from Nebraska and released as a variety.

Osage Original plants collected from Kansas and Oklahoma, released
as a variety from Kansas.

Washington Ecotype collection from the Bluegrass Parkway right-of-

County way in Washington County by Tim Phillips/University of
Kentucky with minimal selection for improved agronomic
characteristics.

Big Barren Indian | Ecotype collection from Hart county, Kentucky by Randy and
John Seymour/Roundstone Native Seeds.

Eastern Meade County Ecotype collection from Meade County, Kentucky by Henry
gamagrass Burkwat with minimal selection for disease resistance.

Hart Ecotype collection from Hart County, Kentucky by Randy and
John Seymour/Roundstone Native Seeds.

Highlander Released variety from Mississippi.

PMK 24 Ecotype collection from Kansas and Oklahoma (similar to
Pete).

luka Released variety

Jackson Released variety

Switchgrass Alamo Released variety from Texas (lowland type).

Cave-in-Rock Released variety from lllinois (upland type).

KYPV 9504 Original plants collected from West Virginia to form KY-1625
then selected for uniform leaf color and width (upland type).

KYPV 9505 Original plants collected from West Virginia to form KY-1625
then)selected for improved agronomic characteristics (upland
type).

KYPV 9506 Original plants collected from West Virginia to form KY-1625
then)selected for improved agronomic characteristics (upland
type).

Trailblazer Released variety from Nebraska with selection for improved
digestibility (upland type).

design, with four replications. The soil at
Lexington is a well-drained Maury silt
loam that is well suited for grass produc-
tion. The grasses were harvested once
or twice during the summer when ap-
proximately 50 percent of the plants were
heading. Plots were harvested to 6 inches
in 2001 to 2003 and in 2005 to 2009 using
amechanical sickle bar harvester. In 2004
the height of cut was 3 to 4 inches. Fresh
weight samples were taken at each harvest
to determine dry matter production. Plots
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were fertilized with 60 Ib/A of actual N at
spring greenup, and other fertilizers (lime,
P, and K) were applied according to Uni-
versity of Kentucky recommendations.

Results

Weather data for Lexington for 2001
to 2009 are presented in Table 2. In 2004
precipitation in Lexington was 7.5 inches
above long-term averages. In the 2005,
2007 and 2008 growing seasons, rainfall



in Lexington was well below the long-
term average. Yield data (on a dry matter
basis) are presented in Tables 3 through 6.
Eastern gamagrass and switchgrass ma-
tured earlier than did big bluestem, and
indiangrass showed the latest maturity
of all species.

Statistical analyses were performed on
all data to determine if the apparent dif-
ferences were due to varietal differences
or due to chance. In the tables, varieties
not significantly different from the top
variety in the column for that character-
istic are marked with one asterisk (*). To
determine if two varieties are truly dif-
ferent, compare the difference between
them to Least Significant Difference
(LSD) at the bottom of the column. If
the difference is equal to or greater than
the LSD, the varieties are truly different
when grown under the conditions at the
given locations. The Coefficient of Varia-
tion (CV) isa measure of the variability of
the data and is included for each column

of means. Low variability is desirable,
and increased variability within a study
results in higher CVs and larger LSDs.

Discussion

These resultsindicate that warm-season
native grasses have potential in Kentucky
for livestock producers, as biomass crops,
and for wildlife habitat, but there are sev-
eral limitations to widespread use. The
establishment challenges (slow germina-
tion and emergence) make these grasses
susceptible to weed competition during
the seeding year. Currently no herbicides
are labeled for the establishment of these
grasses except those applied to suppress
the existing vegetation, such as paraquat or
glyphosate. This situation is changing, but
itis likely that Kentucky farmers will con-
tinue to have limited options for residual
weed control with these grasses. Therefore,
producers should plan to use cultural
weed control options such as mowing or

light grazing. In addition, these grasses
must be rotationally grazed and allowed to
rest in the fall to build up sufficient energy
reserves for overwinter survival.

The yields of these species are high and
come in mid- to late summer, when cool-
season grasses are not productive. These
grasses can play a role in Kentucky hay,
pasture and biomass production systems
if producers are prepared to manage them
through the establishment phase and
supply proper management to achieve per-
sistence. Varieties of native grasses are lim-
ited, and the overall supply of seed varies
annually. The commercial varieties shown
here appear to be adapted to Kentucky but
will vary in yield potential. Before buying
seed of varieties not tested in Kentucky,
review yield and survival information from
adjacent states. When warm-season native
grass varieties are moved more than 300
miles north or south from their point of
origin, long-term survival suffers.

Table 2a. Temperature and rainfall at Lexington, Kentucky in 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008 and 2009.
2001 2002 2003 2004 2005
Temperature Rainfall |Temperature Rainfall |Temperature Rainfall |Temperature Rainfall |Temperature Rainfall
°F |DEP'| IN [DEP | °F |DEP | IN |DEP | °F |DEP | IN |DEP | °F |DEP | IN [DEP | °F | DEP | IN | DEP
JAN 31 0 092 |-194 | 38 +7 [ 212 |-074 | 26 -5 0.96 |-1.90 | 30 -1 3.14 [+0.28| 37 +6 | 435 |+1.49
FEB 40 +5 3.20 | -0.01 38 +3 1.28 | -1.93 32 -3 3.59 |+0.38| 36 +1 1.32 | -1.89 39 +4 1.68 | -1.53
MAR 40 -4 273 |-1.67 | 45 +1 793 [+3.53 | 47 +3 2.09 | -2.31 47 +3 343 [-097 [ 41 -3 2.79 | -1.61
APR 59 +4 [ 1.66 |-222 | 58 +3 | 4.19 | 0.31 57 +2 | 3.4 |-074 | 55 0 3.06 |-0.82 | 56 +1 3.30 | -0.58
MAY 66 +2 485 [+0.38| 61 -3 436 | -0.11 63 -1 6.68 |+2.21| 68 +4 9.79 |+5.32| 61 -3 1.78 | -2.69
JUN 71 -1 2.04 | -1.12 74 +2 245 | -1.21 69 -3 485 [+1.19] 72 0 3.13 | -0.53 75 +3 133 | -2.33
JUL 75 -1 5.58 [+0.58 | 78 +2 1.10 | -3.90 74 -2 2.68 | -2.32 73 -3 7.65 [+265| 77 +1 3.30 | -1.70
AUG 76 +1 475 |+0.82| 77 +2 [ 095 |-298 | 75 0 526 |+1.33]| 71 -4 291 [-1.02| 78 +3 | 3.34 | -0.59
SEP 65 -3 2.99 | -0.21 72 +4 490 | 1.70 65 -3 422 |+1.02| 68 0 261 [-059 | 72 +4 0.59 | -2.21
OoCT 56 -1 3.62 |+1.05| 55 -2 5.61 | 3.04 56 -1 1.61 | -0.96 | 58 +1 5.65 |+3.08| 58 +1 0.92 | -1.65
NOV 51 +6 | 2.83 |-0.56 | 43 -2 3.76 | 037 | 50 +5 [ 463 |+1.24| 49 +4 | 629 |+2.90| 47 +2 | 1.54 |-1.85
DEC 41 +5 257 | -1.41 36 0 411 | -1.13 36 0 3.26 | -0.72 36 0 3.20 [ -0.78 | 32 -4 2.19 | -1.79
Total 37.74 | -6.81 42.73 1 -1.79 42.97 | -1.58 52.18 [ +7.63 27.51 [-17.04
1 DEP is departure from the long-term average.
Table 2b. Temperature and rainfall at Lexington, Kentucky in 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008 and 2009.
2006 2007 2008 20092
Temperature Rainfall Temperature Rainfall Temperature Rainfall Temperature Rainfall
°F DEP? IN DEP °F DEP IN DEP °F DEP IN DEP °F DEP IN DEP

JAN 42 +11 4.77 +1.91 37 +6 2.93 +0.07 33 +2 4.60 +1.74 28 -3 2.45 -0.41
FEB 36 +1 2.13 -1.08 27 -8 1.83 -1.38 36 +1 537 | +2.16 38 +3 2.86 -0.35
MAR 44 0 3.05 -1.35 52 +8 1.97 -243 45 +1 6.28 +1.88 48 +4 2.19 -2.21
APR 59 +4 3.52 -0.36 53 -2 3.87 -0.01 55 0 5.72 +1.84 55 0 4.48 +0.60
MAY 62 -2 2.99 -1.48 68 +4 1.45 -3.02 62 -2 4.88 +0.41 64 0 5.05 +0.58
JUN 70 -2 1.82 -1.84 74 +2 1.77 -1.89 74 +2 3.30 -0.36 74 +2 541 +1.75
JUL 76 0 5.13 +0.13 74 -2 6.90 | +1.90 76 0 2.54 -2.46 71 -5 5.89 | +0.89
AUG 76 +1 3.23 -0.70 80 +5 2.56 -1.37 75 0 1.08 -2.85 73 -2 5.38 +1.45
SEP 64 -4 9.27 +6.07 72 +4 1.15 -2.05 72 +4 1.21 -1.99 68 0 5.37 +2.17
OoCT 54 -3 4.88 +2.31 63 +6 5.28 +2.71 57 0 1.35 -1.22 54 -3 4.83 +2.26
NOV 47 +2 1.78 -1.61 46 +1 2.86 -0.53 43 -2 2.28 -1.11 49 +4 0.94 -2.45
DEC 42 +6 2.45 -1.53 40 +4 5.29 +1.31 35 -1 4.76 +0.78
Total 45.02 | +0.47 37.86 | -6.69 4337 | -1.18 4485 | +4.28
1 DEP is departure from the long-term average.
2 2009 data is for eleven months through November.




"dS7 SO0 @Y1 UO Paseq ‘uwin|od ay3 Ul on[eA |ed1aWNU 3s9YBIY a4 Woij JUSJa-Ip AJUedYIUBIS 10N

*Z00T [13UN paysijqeisa A[jnj 3ou sem £13us siyl ‘ymolb pue zis Juejdsues) Ul UoneleA 0} anq 4
“[303 4e3A13NW SY3 Ul PIPN|DUI 10U S| e1ep PIBIA LOOT ¢
'S)SaAJRY Z WO SI 00T Ul P|3IA [e10] ¢
‘pays ua|jod jo BuluUIBaG=C9 ‘D2USSI0|UI JO DUSBIDWS 933]dW0d=8S ‘DOU3BIBWS 3OUIISIO|UI JO BUIUUIBIG=0S ‘UD||OMS 3000=G} ‘@dudbIaWS Jesd| Bely=/¢ :2|eds bunel Al |

LE°8 69'C Ll 9/°0 060 150 19'L ¥6'L 44 £8°0 8Y L't ST Sl STl 00 9’ S0°0'as1
L0'SL 06'€E S8'GlL 9T el 88'Gl 08¢l 618l 61°CC ¥0'SL 0L'6 S'S 89 9'¢ €T g€l 00 L9 %'N\D
L0'LE 9T'S S8Y €8°¢€ LL'E or'C £8'S 6/'S 8€'S 179 S'LS 00t 9'Sy L'y €19 0'St 6'GE ueapy
(4403 9 09°¢€ SE'E 16T 98'L 9T'S 1 X04 ¥8'C - 095 S'LE 0'Sy [Ux44 805 0'Sy SvE yuelpu| uaieg big
LO'EE 8’y 9y 1£%3 E€Le 6L L¥'S 'S 86t 10'S 065 0'9¢ (94 0'Sy 595 (0514 09¢ Ayuno) uolbuiysep
0S'v€ 14 (VA4 60'€ I'E ' LY'S 06'S 6C'S ¥T'9 S'8S €y €9 0'Sy 089 0'Sy SYE abesQ
Y9'vE SSY 86'€ 06'C S0'€ €0'C 6L°S LE9 €99 [4%4 5’19 o'ty WA4 (94 089 (94 8'9¢ 7§ eYselgaN
*8ETY 96'S SY'S LLY 0C's 80°€ V9 6/'S L9'S SC'9 0'€s 014 0'Sy 1514 S'9S 0'Sy S'9€ Kaswiny
x80'LY L1°9 8'S 45 £8'v LY'E 05/ 56'9 889 9 0'/S X4%4 0'St 0'Sy 089 0'SY €LE ENELCTS)
clesol | szbny | zzbny | ebny | zbny | gLbny | jejor | yLbny | oLInr | £Bny | gzbny | zzbny | 6bny | zbny | gLbny | szinr | oLinr Kyouep
aeaf-g 600C 800C £00T 900C S00T 00T €00C 200 L00T 600C 800C £00T 900C S00T 00T 2002
z(v/su03) p|RIA 1Aaanjepy
*f>pn3udy ‘uoibuixa e 000z ‘gL Anr pajuejdsued) sanpaliea sseibueipuj jo Ayanjew pue spiaif 1ay3ew Ai1q ‘v sjqel
*dS7 S0°0 Y3} UO pPaseq ‘uwn|od 3y} Ul dN|eA [eoLRWNU 1s3YBIyY a3 wolj JudIapip Ajpuedyiubis J0N
"700Z |1un paysijgeisa Ajjny 3ou sem A13us sIyl ‘yimolb pue azis juejdsuel) ul uonelieA 0y ang 4
‘2301 JedAn|nw Y1 Ul papN|Ul Jou S| e1ep PAIA LOOT ¢
'SIS9AJRY 7 WO S1 800T PUB £00T 'LO0T Ul P|3A [e10] ¢
‘pays uajjod jo Buuuibag=z9 ‘92ua35310|jul JO SdUSBIBWS 919|dW0I=8G ‘DdUdBIWS 9IUSIS3IOUl JO BuluUIBIG=QF ‘US||OMS 100g=G} ‘DdUdbIaWS Jed| bey=/¢ :3Jeds buries Auniepy |
[43 L0 €0 S0 60 S0 80 7’0 80 S0 L0 80 89 6L 9'€ L' 00 00 S0°0'as
€49 00l [94 4} 0S50l €EVL S6'L 096l oL'6 98'8 SC'8 SO€ElL 8L0L oL STl oY (044 00 00 %'N\D
Y0'LE 8’y L'l 433 €6'C SL°E e€Le 19'C %09 LG'E LS°E 99t L'ty 8’0 0'lS 5’05 78S LS uespy
81°'SC {44 1Tl [40x3 6L°€ €CE 9L'C 0T 6l 6/L'L 11T L9V €9 S'LE S'TZs (4 079 0279 9311punoy
'8¢ SEY 160 1343 1343 143 6€°C 65°C [4:24 66'€ 6€°€ 8Ly 005 09t 099 SvS 029 079 mey
Lz’Le 1474 oLl 9¢€'¢ 86'¢ €G9°E 80'€ 79T SE€9 [4:%3 LEE €8y €9 (744 0SS S¢S 079 079 9aumed
+E6'EE 8L Lyl LE°E 6t 96'¢€ [4%3 €9C 599 534 8/°¢€ - S'GE S'9€ (94 0'Sy 0'Sy 005 yiHdepm
«CV'9€ 09t Sl'L 1443 744 LSV L'y SL'E LT, 143 Sy LEY §'GE 8'6€ 13514 13514 009 005 1096 DVAM
clelol |elol szbny | ogunr |elol |elol |elol |eloL |eloL |elol |elol |elol ogunr €inr €cinr 8sLInr oz inr 8cInr Kyaurep
1eaf-g 600¢C 800¢C £00T 900¢C S00T 00T €00C 200 L00T 600¢C 800¢C £00T 900¢C S00T 00T
z(V/su03) p|dIA Kaunjey
*£pnud)y| ‘uoybuixa e 000z ‘gL A|nr pajuejdsuesy sananrea waisanq biq jo Ajanjew pue spiaik 1anew L1q € ajqeL
vLlgraBYSSRES L5 2 8 2 ¢
SEEESTEg g2y 2= = ¢ £ =
SE@SsEECZ23YEE S < o c S 2 £ e
2E® B850 L5=%& S %8 2 2 T g8
SgEgZECEESEc2 = 3832 > T 2T E
» 3 S cB5BPIN®SE = 3225 < = = 9 g
ST ETERSF 2 @ 25 EE S £ ,.3E8%
SEEEEESssg=5E g 2% E 3 g £43%4
SEgS8E L5325 o 525 ¢ § SE<EZ g
ECS5LE=PSEgH & T 5.5 2 AP 432w
> 2:s2258=2CZpE @ <z=3 E £5=£85
8 ZSE258E22535x-5=y B PoTE YV ZgEZE= 8L
£ ;&SO.UHHC.U,M.P\WH& e =0T L OOMmeSPﬁLH
.Setcurewnccem ddwa = .an\.mrm.m.;D.O
E 22552535 £ 5524 B 754285578
EZ2EZ-v=E5SsSs5=2 =€ 23399 U nhnE= 3UL
= S8 =02 o338 g™ \J = o =
(V4] ngFttppKV/OA =T pam =T - - - -




*dS150°0 9Y3 UO paseq ‘UNjod aY3 Ul dN[eA [edHaWNU 3sayBIy aU3 WOy JUSISPIP A[3UedHIUBIS JON «

"800C PUe £00T +00T '€00T ‘200T ‘LO0T Ul SISdAIRY T WOl st P3IA [e30] ¢
"pays uajjod jo buluuIBag=79 ‘92UIIS3I0UI JO 3OUIBISWS 332|dWOD=8G ‘D2UBISWS S2UIISIOYPUI JO BUIUUIBIG=0G ‘US||OMS J000=5 ‘DduUabIaWa Jes| bey=/¢ :3|eds bures Auniep |

[434 ¥6'0 9’0 090 950 /80 8Ll 1 Z4Y] o'l 42 L£0 80 24 LY 8'S 0L 9/ 00 L'l S00'asT
6L 8C'LC | 9T0L | 86'GL | 9¢'CL | 60°€EL | Z6'LC | 6L9L | 619l | ¥S'SL L£'8 Gl'6 S'9 €8 ¥'6 €l €8 00 [44 %'A\D
L6l | C6'C 44\ 8Y'C €0°E ov'y 95'€ [4%3 €L'S 9L Lv'S 809 681 L'LE 0Ly v'vs L'L9 0L v'LS Ues|y

06'6C 0Ll 710 SS°L 0L'c T44 9C'C 8EC LLY ST 8C'Y L'y S'6t 8'€E 0'sy 59§ 8L 0'SL o'Ls Joze|qiel

69'6E | C9¢C SC0 JAY4 €0'€ % X3 8C'€ L6'S 0L L0'S 80'S 8'LS S'LE 8'GE 0'vS 0'/S 0'SL S¢S 9056 AdA)

LO'LY | €8'C GL'0 89'C £€6'C 1344 S8'¢ 60°€ €9 L', L8 s's €9 SvE ocy §'SS €19 0'SL 0'¢s 5056 AdAM

SCEY | 99°¢€ LS50 66'C SS'E 6l'S L6'E (%3 0€9 €EL [4°24 €9°S 14 0'6E 0'€E S'ES 59§ T4 8'6¥ 7056 AdAX

«80'8Y | ¥L'E 00'L 14%4 09'¢C Sl'y 1423 €0'C S8 6S°L1L 008 898 o'st Sy o'st o'st o'st 0'0s S’y owely
x95°6% 89°¢ LS°0 LL'E S6°¢ ¢S99 SoY o'y 9 e A ¥9'S oT’L 0'9S 8'SY 0S¥ 0'C9 0'sL 0'sL 8'GS  [X20Y ul aAe)
|ejolL |e3ol [szbny|ogunr| |ejor jeyol | 8LInf | 9Z|nf | |ejolL |ejol |ejol |eyol |ogunf | gzunf | eLunf | 8LINM | 9C|nf | 8CINf | 8L unfr [SEITTY
leaf-¢ 600C 800C £00C 900¢ S00C 002 €00C 00T L00Z 600C 800C £00T 900¢ S00C 002 00T

z(V/suol) p|DIA JKumep

*£pn3udy ‘uoibuixa e 000z ‘gL Anr pajuejdsued) sanaliea sseibydiims jo Ajlanjew pue spiaif sayew Ai1q ‘9 sjqel

*QST S0°0 @Y1 UO Paseq ‘uwin|od 3y Ul anjeA [edlswinu 1saybiy syl woiy 1ualaylp Ajpuedyiubis 10N

"Pa9s PaYILIadUN ‘913 Se punoibydeq d11suab swes ¢

"Z00T |13UN paysi|ge1ss A||nj 10U aI9M SaLIIUD 3531 ‘YImolb pue azis Juejdsues) ul uojeliea 0y ang 4,

‘|e101 Jeakin|nwi dY1 Ul papn|dul 10U si elep PIRIA LOOT ¢

'8007-100T Ul S159AIRY T WO} S| PI3IA [R10] ¢

‘pays uajjod jo buiuuibag=g9 ‘@dusdsalopul Jo duabISWS 919|dwod=gg ‘Ddusbiawa aduddsaIoYul Jo buluuIbag=Qg ‘Ud||oMS 100g=G}, ‘DdudbIawWSs Jes| bey=/¢ :9|eds bunes Alunepy |

[44° €50 9C'0 ot'0 90 €50 960 SO'L vS'L 43 960 €Ll €Ll SolL 'Sl (44 091l 00 8'C 50°0'as
6L6 6’8 Ge8 LEVL LLTL L60L 9¥'8lL €Lee | 66°GL [4°x4) 80l 6L0L €ql €l 9'LT 8T 7ol 00 L %'ND
v1'6€ S6'€ oL'e S8l 0s’e €Ce ov'e 1433 ov'9 856 88’9 wo o6t L8y A4 6'LS 159 0'sL S'eS uesi\
99'8C vS'e 9¢C AN 68'C ST 60'C LetL €8 89°L 8L'¢ - 14 WA 8¢ LSy o6t 0'sL K34 yUoSyoef
056 [4:33 6/l ¥0'C 66'C LY'T 68C €e¢C 9 oL'L vCe - S€9 0'/9 0?9 0'¥9 0's8 0'sL 8'¢9 yAN|
6¥'LE Yy olLe LEC 0S°€ SCe LYV'E JAV RS Ses 898 08'S 8¢9 0'€9 0'S9 0'c9 09 0'S8 0'SL €€9 sV AN
«0€Vy | 86'¢ ST €L'L £8'¢ LL'E L6’ 8¢t [4°yA /.0l oL, - 8¢S 0'es S'6v 1614 o'L9 0'sL 805 | y1opue|ybiH
*9L°SY 06°'€ 80°C 1871l €L'E 8¢ wy €LYy S9°L 60°LL LTL 861 0ce S'Le S'6¢C 0'0r S6v 0'sL Sor ueH
fAuno)
«Sl'6% (0h74 L0C 00¢C OV 9g’¢e v ov 8¢'8 ogCL 008 L6°L S'8¢ S'8¢ 8'SY 8'9% 0’9 0'SL €€es SpeaN
¢lelol | |edoL [gzbny|gLunr| [ejor |ejol |ejol |ejol |ejol |ejol |ejol |eyol | sLunf gL unf | eLunf | sLunf|gzunfr| 8ZInf | 8L unr [SEITTYY
Jeaf-g 600C 800C £00C 900¢ S00C 002 €00C 00T L00¢ 600C 800C £00T 900¢ S00C 002 00T
z(V/suol) p|DIA JKumep

*fpn3udy ‘uoibuixaie 000z ‘gL Anr pajuejdsuel) sanaiiea sseibeweb uiajses jo Ayinjew pue spiaif sayjew £1q *s a|qel

)
&
5
k=
=]
a
2
S
v
=
9]
<
«
L
o
he]
a
g
5
=)
&
S
=
3
o]
8
£
£
£
S
S
e
v
S
b}
<
a
fal
o]
el
2
S
o
o
a
2
<
©
£
9]
he]
g
H]
©
i
)
>
o
o
@
S
s
S
c
o
=
f=
)
=

an endorsement and does not imply approval to the exclusion of other suitable products or firms.

UNIVERSITY OF

KENTUCKY"

The College of Agriculture is an Equal Opportunity Organization

12-2009

College of Agriculture



