RPM, Inc.

Mr. Tim Cazier

Colorado Division of Reclamation, Mining and Safety
1313 Sherman St., Room 215

Denver, CO 80203

Re: Request for a Technical Revision to the Grisenti Farms Gravel Pit, File No. M2001 -005, to
allow for seeding Teff grass into an affected area which was seeded to a rangeland seed mix.

Dear Mr. Cazier,

Continental Materials Corporation requests approval of a slight modification to the approved seed mix.
The land owner, Mr. and Mrs. Grisenti would like to seed an approximately 5.0 acres of the affected land
to a dryland annual grain, Teff grass (Eragrostis tef). The area is near what was the processing site and
lays adjacent to and east of Brush Hollow Creek. (Please see attached map)

We have also attached a short technical paper from the College of Agriculture and Biological Sciences
which describes the utility and use of Teff grass. According to the Paper, Teff grass, “Teff is a warm-
season, annual grass that has rapid seed germination and seeding development. It is also does well dry
climates. These qualities indicate that Teff could be used in this region of the U.S. (South Dakota) as a
supplemental forage during periods when other forage supplies are diminished.”

It is our understanding the Grisenti’s would like to grow the crop for “hay”.

It is our belief that the requested change is reasonable. It will not significantly affect the existing land use
and will allow the Grisenti’s to utilize a small portion of the affected land during the period of site
reclamation. They have horses and a few cattle. The use of the area for “hay” production will allow the
Grisenti’s to feed, at least in part, their livestock from hay produced on their own property.

Such a use should not be contrary to Regulation since it will further stabilize the proposed planting area
which is quite flat. In addition, being able to grow an annual grain such as Teff, will improve the organic

matter content of the soil and suppress weed growth. Without doubt, the plant will also be utilized by area
wildlife.

Respectfully,

N B

H. Bruce Humphries

Consult for Castle Concrete
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COLLEGE OF AGRICULTURE & BIOLOGICAL SCIENCES / SOUTH DAKOTA STATE UNIVERSITY / USDA

Teff: A New Annual Forage Grass
for South Dakota?

by Edward K. Twidwell, Extension forage specialist
Arvid Boe, forage bresder
David P Casper, former research associate in dairy nutrition

Teff (Eragrostis 1qf Zuce. Trotter) is a major cereal crop in
Ethiopia and has been grown in other 4 frican countries as a hay
crop. Teff is 2 warm-season, annual grass that has rapid seed
germination and seedling development. It also is well adapted to
dry climates. These qualities indicate that teff could be used in
this region of the U.S. a5 a supplemental forage during periods
when other forage supplies are diminished. In South Dakota, late
summer 15 when forage supphes are typically low.

Teff has been marketed recently in South Dakotz under the name
“Dessie Summer Lovegrass.” This marketing campaign has cre-
ated interest among producers in the crop’s forage potential.

The followmg information summarizes research conducted at
SDS5U, over several years, on the forage potential of teff

Forage Yield

A study at Brookings and Highmere in 1986 compared the yield
performance of teff to three other warm seazon annual grasses.
The grasses were cut at either an early stage (boot) or z late
stage {early heading). If any regrowth was present, it was har-
vested in the fall.

Sudangrass consistently produced two to three times higher
vields than the other species tested at both locations (Table 1).
Teff and German foxtzil millet penerally produced similar
vields, while Siberian foxtail millet was consistently the
lowest-producing grass. This was because the Siberian foxtail
millet did not produce any regrowth after the sarly or late cut-
tings as the other grasses did.

Growing conditions during 1986 were considered optimum at
both locations; precipitation was above normal from April
through September.

A zimilar stady was conductad in 1988. Sudangrass produced
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yields four to six times higher than teff at beth Brookings and
Highmore (Table 2). Precipitation received at both locations was
approximately 50 and 30% below normal duning June and Julv.
respectively.

The growth of teff appeared to be quite stunted and it was
thonght initially that the poor yield was caused by drought con-
ditions. Further inzpection revealed that teff was being infested
by the larvas of a stem-boring wasp. Evryromocharis eragros-
tidis. This insect infests cereal crops and many other grasses.
The larvae were found in approximately 50% of the mfested teff
stems in late July at both locations.

This is the only mnstance, in more than 5 years of research at
SDSU, that this insect has been a problem on teff grown in
South Daketa. Still, the potentially devastating effects of this
insect on teff make if a problem with which producers need to be
concermed.

Toble 1. Farage yield af four groases
grown al two locatienas under tws haruest
management systems in 1986,

Brookings Highmore
Grasa Boet Early  Baoat Early
heading heading
mmemssee—e—tonafatre— -~ m—m e
Siverian willet 1.3 3.1 3.0 4.6
German miflet’ 3.5 5.9 4.6 6.2
Sudangrass® 5.7 9.7 12.2 11.2
Tel 4,7 5.3 $.3 4.6
LSk (D.05) 1.9

'Wields from regrowth wers mot ochtained for sither
harvast,

Wlelds from regrowlh wers added to the sarly harvest
1y.

sids from regrasilh wers added Lo both sarly and fats
harvests.

af
W
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Table 2. Forage yield of three grasses
groun at two locotions under two harvest
scnogement systema in 1984.

Braakings Highnore
Gross Heoding Sofl Heading Seft
dough dough
------------ lans/acre-==ccoaan-
Siberian miliet* 1.3 2.% 1.9 2.2
Sudangrass’ 7.4 T B.4 4.8
Teff* 1.1 1.2 1.0 1.2

L5D (0.05) 0.6

‘Wislds from regrowth wsre added to Lhe sorly harvest
anly.

¥ielde from regrowih #ore added 1o both sarly ond lote
horveals.

At the present time, it s impossible to predict when high popula-
tions of this msect will be present in South Dakotz. This limits
our ability to accurately predict long-range forage vields.

Date of Planting

A study was conducted at Beresford and Highmore in 1990 to
investigate the effect of planting date on forage production of
teff. The teff was planted in late May, late June, or mid Fuly.
Highest yields were obiained when teff was planted in late-May
(Table 3}.

Two reatments were planted in late May. In one, two cuttings
were made; in the other, only one cufting was made. For the lat-
ter treatment, the teff was extremsly mature at harvest and a
large percentage of the plants were lodzed. This type of manage-
ment would not be recommended.

The optimum production progrzm would be to plant the = in
late May. take a hay harvest in early August, and sither barvest
the regrowth for hay in mid September or graze it.

Forage Quality
Teff has forage guality characteristics similar o other annuals

commonky grown for forage in South Dakota (Table 4). Teff did
hawe a slightly higher crude protein content at Highmore com-

Table 3.

pared to the other species, but differences at Brockings were not

In terms of in vitro dry matter digestibility (TVDMD), which is 2
laboratory method for estimating digestibility, German millst
had the highest IVDMD at both locations (Table 4). Differences
among the other species were small at both locations.

There 15 no published research information availzble to date
measuring animal performance on teff forage That is vital infor-
mation, and research needs to be conducted before zny predic-
tions can be made concerning animal weight gains, conception
rates, ete., when teff 15 the primary feedstuff

Other Agronomic Conziderations

Teff is 2 small-seeded crop, with sbout the same sumber of
seeds per pound as timothy.

When seeding teff, prepare the seedbed in much the sams man-
ner as for alfalfs — the firmer the better. Seed teff at 3 rate of 4
to 8 pounds of pure live seed per acre. An excellent implement
to use when seeding teffis a cultipacker or “Brllion™ seeder.
Thus implement places the seed at a depth of about 1/2 inch,
which is optimum for teff.

Teff seed perminates rapidly after planting. It reaches the head-
g stage in about § weeks.

Teff can be harvested for hay or grazed. Use caution when graz-
ing because teff is a shallow-rooted crop and hvestock may pull
the plants out of the ground.

Teff iz an annual crop. If it has been bayed or zrazed before seed
matuwration. there should not be 2 problem with volunteer t2ff in
a following field crop.

Summary

Results from several years of research at SDSUJ indicate that teff
deoes have some potential as a forage crop in South Dakota. Bt is
a grass that offers some flexibility, since it can be seeded from
May through Fuly.

Yields obtained from teff ranged from 1.3 o 5.3 tons/acre n
these SDSU studies.

Foraoge yield of Leff grown under different management

systems at Beresford and Highmore, $.0. in 1990,

Plant ing Date Ho. Harvesta Haturily Forage yield
==tons/acre—-

fate Nay 2 heading, salure seed 4.7

lLate Hay i sciure seed 5.0

Lote June 1 early heading i.3

Late June 1 19% mature seed 2.4

Hid July 1 sarly ased 2.0

Ls0 {(D.05) ¥l
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?he"ﬁnd’-n.gﬂ_mtﬁﬁismmpﬁ’le‘""‘-ﬂf‘_&ﬁaﬁ”“byam‘b"r' Tablie 4. Crude prolein ond 1UDHD of four
ing msect indicates that further research is needed to better grasaes grown at two lecetiony under teas
understand this insect-plant relztionship. The potentially devas- haruest manogemeni sysiewms in 1986,
tating effects of this insect severely limit predictability of teff am_— m— —
forage yields at this fime. Crude protain LUDHD
Grass Broskings  Highaare Braskings Highware
e ey PO,
German
aillet 9.2 2.2 67.1 391
Siberian
willet 8.9 2.6 5e.7 83.2
Sudangross §.7 i2.4 56,1 33.%
Teff L8 it 54.0 51.2

Lsp (0.05) 1.8 1.6

This publfication and others can be accessed electronically from the SDSU
College of Agriculture & Biological Sciences publications page, which is at
hitp:flagbiopubs.sdstate edufarticles/ExEx8071_pdf
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