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Performance of Forage and Conservation

Introduction

Grassland farming is increasingly recognized as
a centerpiece of agricultural sustainability.
Perennial grasses play an essential role in soil
and water conservation, and offer opportunities
for agricultural income from soils unsuited to
annual cropping. Many perennial cool-season
grasses are adapted to northern Idaho. These
follow generally similar patterns of growth and
development, but vary in productivity, seasonal
growth distribution, and suitability to environ-
mental conditions and management schemes.
Precipitation and temperature patterns deter-
mine periods of growth and timing of hay,
silage, or pasture utilization. Cool, wet condi-
tions during April-June (Figs. 1 and 2) can limit
hay harvest opportunities and drying rates.
Harvest conditions are usually better in July,
when monthly precipitation is low and tem-
peratures are high. Forage producers in north-
ern ldaho must balance the opportunities and
challenges presented by 1) risks of rain damage
or slow curing if hay is mowed during May and
June, when nutritional value is high; 2) soil
water limitations to regrowth during July and
August, when risks of weather damage are low;
and 3) decreasing nutritional value with ad-
vancing maturity.

Opportunities for grass
farming are excellent in much
of northern Idaho, due to
favorable environmental
conditions, demand for high-
quality forage products, and
current electric fencing,
forage harvesting, and
processing technology.
Coupled with the need for
environmentally-friendly and
profitable cropping systems,
these factors prompted the
initiation of grass perfor-
mance trials in 1992. Objec-
tives were to evaluate the
productivity of various
perennial cool-season grasses
for commercial forage pro-

duction and soil conservation purposes in the
Palouse region. Results of two multi-year grass
trials are summarized here. A subsequent
publication will address performance of peren-
nial forage legumes in the Palouse region.

Methods

Trials were established on Latahco silt loam soil
at the University of Idaho Plant Science Farm,
Moscow. Previous crops had been various
perennial forages. The forage grass trial in-
cluded entries expected to produce profitable
levels of hay or silage, while the conservation
grass trial emphasized entries expected to
provide soil cover under lower levels of fertili-
zation and utilization. Entries in each trial
ranged in establishment rate, environmental
adaptation, growth habit (upright to prostrate,
short to tall, bunch-types and sod-formers),
growth and development patterns, responsive-
ness to soil fertility and water levels, and
expected stand life.

Seedbeds were prepared by harrowing and
cultipacking. In each trial, certified seed (see
Tables 3 and 6 for possible exceptions) of each
entry was planted in four replicate 4.3- by 18-ft
plots arranged in randomized complete blocks.
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Figure 2. Monthly mean air temperature for Moscow, Idaho, 1993-1996

mmd OO mm I4NL4 AN e















Table 5. Forage grass maturity stage, 1993-1996.

Maturity stage
1993 1994* 1995 1996 Mean**
1stCut 2nd Cut 1stCut 1stCut  2nd Cut 1st Cut 2nd Cutr* 1st Cut 2nd Cut
Species Cultivar 21-Jun  27-Jul  2-Jun 9-Jun 1-Aug 7-Jun 6-Aug

ale of 1-3.9%*:

Q
Sl

Q

Perennial ryegrass Condesa 2 3 2 2 2 2 1-2 2 2
Russian wildrye Bozoisky-Select 1 1 34 3 1 1 1-2 2 1
Russian wildrye Mankota 1 2 34 2 1 2 1-2 2 2
Russian wildrye Swift 2 1 34 2 1 1 1-2 2 1
Meadow bromegrass Regar 34 2 34 1 1 1 1-2 2 2
Intermediate wheatgrass Chief 3 1 2 2 2 2 1-2 2 2
Intermediate wheatgrass Clarke 3 2 2 2 1 2 1-2 2 2
Intermediate wheatgrass Reliant 3 2 2 2 1 2 1-2 2 2
Dahurian wildrye James 2 1 2 2 3 31 1-2 2 2
Intermediate wheatgrass Rush 31 2 2 2 2 2 1-2 2 2
Intermediate wheatgrass Manska 31 2 2 2 2 2 1-2 2 2
Tall fescue Stef 34 1 2 2 1 2 12 2 1
Reed canarygrass Palaton 3 2 2 3 2 2 1-2 3 2
Orchardgrass Shiloh 37 2 34 2 1 1 1-2 3 2
Meadow bromegrass Paddock 34 1 34 3 1 1 1-2 3 1
Tall fescue Desperado 34 2 3 34 1 1 1-2 3 2
Tall fescue Cattle club 34 2 31 34 1 1 1-2 3 2
Timothy Nosappu 3 2 2 3 1 3 1-2 3 2
Orchardgrass Grasslands Wana 3 2 31 3 1 2 1-2 3 2
Meadow bromegrass Fleet 34 1 34 34 1 1 1-2 3 1
Timothy Climax 34 2 2 3 2 3 1-2 3 2
Timothy Outlaw 34 2 2 3 3 3 1-2 3 2
Orchardgrass Latar 34 2 31 3 1 2 1-2 3 2
Orchardgrass Sampson 34 2 31 2 1 3 1-2 3 2
Smooth bromegrass Badger 34 2 31 3 1 2 1-2 3 2
Smooth bromegrass Magna 34 2 31 3 1 2 1-2 3 2
Smooth bromegrass Radisson 34 2 31 3 1 2 1-2 3 2
Smooth bromegrass Manchar 34 2 31 34 2 2 1-2 3 2
Tall fescue Safe 34 1 31 34 1 2 1-2 3 1
Tall fescue Stellar 34 2 31 34 1 2 12 3 2
Tall fescue Fawn 34 2 34 34 1 2 1-2 30 2
Tall fescue Courtenay 34 2 3 3 1 3 1-2 31 2
Timothy Clair 34 2 3 3 1 31 1-2 31 2
Perennial ryegrass Grasslands Pacific 3.4 31 31 34 2 3 1-2 32 2
Orchardgrass Suborto 34 2 31 34 1 3 1-2 32 2
California bromegrass ~ Deborah 34 3 31 34 1 31 1-2 33 2
Perennial ryegrass Bastion 37 3 3 31 1 34 12 33 2
Perennial ryegrass Ellett 34 31 31 34 1 34 1-2 33 2
Creeping foxtail Garrison 3 2 34 39 1 31 1-2 33 2
Orchardgrass Dakota 3.7 2 34 34 1 3 1-2 34 2
Orchardgrass Justus 37 2 34 34 1 3 1-2 34 2
Orchardgrass Renegade 3.7 2 34 3 1 34 1-2 34 2
Orchardgrass Bronc 3.7 2 34 34 1 3.1 1-2 34 2
Orchardgrass Paiute 37 2 34 34 1 34 1-2 35 2
Meadow foxtail Dan 37 2 34 39 1 34 12 36 2
Altai wildrye Eejay 2 1 3 2 1 1-2 1
Altai wildrye Prairieland 1 1 2 2 1 1-2 1
Dahurian wildrye Arthur 2 1 2 1 37 1-2 2
Prairie bromegrass Grasslands Matua 3.7 34 31 2 3 1-2 3
Mean, entries common to all years 3.2 2 3 3 1 2 1-2 3 2
Standard error of mean 0.2 0.3 0.2 04 0.3 0.2

LSD (0.05)*x*** 0.6 0.7 0.5 0. 0.7 0.6 —

LSD (0.20) 0.4 0.5 0.3 0.6 0.5 0.4 —

*Only one cutting was taken in 1994.

*Entries are ranked in order of mean first cutting stage across years.

**|ndividual plot data were not collected; all entries were in stated range.

**Maturity designations: 1=vegetative, 2=elongating, 3=boot, 3.1=early head, 3.4=full head, 3.7=flowering, 3.9=post-flowering.

#eMinimum value required for statistical difference between any two entries within a column.
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Table 6. Conservation grass dry matter production, 1993-1995.

Dry matter production*

Species Cultivar 1993 1994 1995 Mean
lb DM/ac
Tall wheatgrass Alkar 5559 10720 7558 7946
Great Basin wildrye Magnar 2914 10651 8173 7246
Intermediate wheatgrass Tegmar 6185 9528 5826 7180
Crested wheatgrass Hycrest 5701 8943 6863 7169
Mountain bromegrass Bromar 6718 9636 4845 7066
Sheep fescue Covar . 9313 4434 .
Slender wheatgrass Primar 6111 9000 5368 6826
Slender wheatgrass Pryor 6413 9301 4638 6784
Crested wheatgrass Kirk 3682 9175 5830 6229
Kentucky bluegrass Ginger . 5486 6964 .
Crested wheatgrass Ephraim 3433 8488 6474 6132
Crested wheatgrass Nordan 2619 8605 6515 5913
Thickspike wheatgrass 21076 4272 6695 6754 5907
Great Basin wildrye Trailhead 1988 8082 6719 5596
Bluebunch wheatgrass Goldar 3376 7610 5551 5512
Slender wheatgrass Adanac 5607 6748 3532 5295
Canada bluegrass Canon** . 6084 4379 .
Kentucky bluegrass Troy** 1561 7574 6159 5098
Crested wheatgrass p-27 2947 7236 5053 5079
Canada bluegrass Reubens** . 6414 3704 .
Snake River wheatgrass Secar 2450 5186 7248 4961
Hard fescue Durar 2643 7761 4087 4831
Big bluegrass Sherman . 2725 6774 .
Bluebunch wheatgrass Whitmar 1704 6681 5711 4698
Thickspike wheatgrass Critana 2380 6263 4331 4325
Upland bluegrass Draylar 2251 5772 4565 4196
Thickspike wheatgrass Elbee 2515 5576 3244 3778
Thickspike wheatgrass Sodar 1882 4830 2661 3125
Idaho fescue Joseph . . .
Indian ricegrass Nezpar
Mean, entries common to all years 3692 7829 5552 5691
Standard error of mean 477 880 824
LSD (0.05)** 1349 2490 2331
LSD (0.20) 877 1619 1515

*Data excluded if mean cover <80% and/or mean weed content >20% within a year. Entries are ranked in order of mean production across years.

*Cultivars for which seed certification was uncertain.
**Minimum value required for statistical difference between any two entries within a column.



Table 7. Conservation grass ground cover, 1993-1997.

Canopy cover*

Basal cover*

Species Cultivar 1993 1994 1995 Mean 18-Oct, 1997
% of ground area:
Mountain bromegrass Bromar 100 99 96 98 78
Slender wheatgrass Primar 100 99 96 98 89
Intermediate wheatgrass Tegmar 98 100 98 98 95
Thickspike wheatgrass Elbee 95 100 99 98 96
Thickspike wheatgrass Critana 93 99 96 96 80
Thickspike wheatgrass Sodar 90 99 93 94 93
Crested wheatgrass Hycrest 80 100 98 93 65
Slender wheatgrass Pryor 95 98 84 92 45
Great Basin wildrye Magnar 83 99 95 92 26
Slender wheatgrass Adanac 93 98 84 91 88
Crested wheatgrass Kirk 88 95 91 91 74
Crested wheatgrass Ephraim 80 95 98 91 74
Thickspike wheatgrass 21076 95 94 81 90 51
Great Basin wildrye Trailhead 80 95 90 88 26
Bluebunch wheatgrass Goldar 78 88 88 84 49
Crested wheatgrass Nordan 78 88 83 83 66
Tall wheatgrass Alkar 68 79 91 79 86
Bluebunch wheatgrass Whitmar 65 86 84 78 7
Crested wheatgrass p-27 68 74 79 73 47
Snake River wheatgrass Secar 63 73 80 72 46
Hard fescue Durar 58 74 80 70 89
Kentucky bluegrass Troy 50 74 84 69 94
Canada bluegrass Reubens 58 73 71 67 95
Upland bluegrass Draylar 55 69 71 65 81
Canada bluegrass Canon 50 58 64 57 94
Sheep fescue Covar 25 60 79 55 84
Big bluegrass Sherman 23 54 78 51 70
Kentucky bluegrass Ginger 28 54 66 49 98
Idaho fescue Joseph 25 30 40 32 13
Indian ricegrass Nezpar 38 8 9 18 5
Mean 70 80 81 77 67

*Entries are ranked in order of mean cover across years.
**Assessment of limited regrowth 2.5 mo. after mowing.
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Table 8. Conservation grass maturity stage, 1993-1995.

Maturity stage
1993 1994 1995 Mean*

Species Cultivar 23-Jun 13-Jun 12-Jun

scale of 1-3.9**
Slender wheatgrass Adanac 31 3 2 3
Tall wheatgrass Alkar 31 3 2 3
Idaho fescue Joseph 3 34 2 3
Intermediate wheatgrass Tegmar 34 3 2 3
Great Basin wildrye Trailhead 34 31 2 3
Thickspike wheatgrass Elbee 34 34 2 3
Thickspike wheatgrass Sodar 34 34 2 3
Great Basin wildrye Magnar 34 31 31 32
Slender wheatgrass Primar 34 31 31 32
Canada bluegrass Canon 34 34 31 33
Mountain bromegrass Bromar 34 34 31 33
Kentucky bluegrass Ginger 37 34 3 34
Bluebunch wheatgrass Whitmar 34 34 34 34
Big bluegrass Sherman 34 34 34 34
Snake River wheatgrass Secar 34 34 34 34
Canada bluegrass Reubens 34 34 34 34
Crested wheatgrass Ephraim 34 34 34 34
Crested wheatgrass Hycrest 34 34 34 34
Crested wheatgrass Kirk 34 34 34 34
Crested wheatgrass Nordan 34 34 34 34
Indian ricegrass Nezpar 34 34 34 34
Sheep fescue Covar 34 34 34 34
Crested wheatgrass p-27 34 34 34 34
Slender wheatgrass Pryor 34 34 34 34
Thickspike wheatgrass 21076 34 34 34 34
Thickspike wheatgrass Critana 34 34 34 34
Upland bluegrass Draylar 34 34 34 34
Bluebunch wheatgrass Goldar 37 31 34 34
Kentucky bluegrass Troy 37 34 34 35
Hard fescue Durar 34 34 3.7 35
Mean 34 33 3.0 32
Standard error of mean 0.1 0.0 0.3
LSD (0.05)*** NS 0.1 0.8
LSD (0.20) NS 0.1 0.5

*Entries are ranked in order of mean stage across years.
**Maturity designations: 1=vegetative, 2=elongating, 3=hoot, 3.1=early head, 3.4=full head, 3.7=flowering.
**Minimum value required for statistical difference between any two entries within a column. NS=no significant differences.
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