M

MONTANA

STATE UNIVERSITY

EXTENSION

ay production options for cow-
calf producers

Dr. Emily Glunk

Extension Forage Specialist and
Assistant Professor

Montana State University

Outline

* What are some forage options besides the
traditional alfalfa or grass hay?

* How do these forages compare to our
traditional forages?

* How well can cattle do on these alternative
forages?

* What are other options besides hay for
feeding?
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What are some options?

* Alternative legumes
— Sainfoin
— Birdsfoot trefoil

* Annuals
— Warm-season annuals
— Cereal forages
— Corn

Y MONTANA | exrrssion

Sainfoin
Onobrychis viciifolia
* Well-drained, deep soils

* pH 7.0-8.0
* > 13” precipitation

* Good on calcareous soils

* May be a good substitute
for alfalfa in areas with
limited irrigation
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Table 1. Summary of Delaney Sainfoin Yields (Tons Dry Matter/Acre/Year) in Montana Trials, 1998-2006
T T = = Kalispell W - —

F B (]

Production Type: |Irri i Dryland Irrigated Irrigated Dryland Irrigated Dryland Irrigated
Year Seeded: 1998 1998 1999 1999 1999 2000 2000 2004
Years Harvested: 1998-2001 1998-2001 2000-2001 1999-2002 2000-2002 2001-2003 2001-2002 2005-2006
No. Harvests: 1 7 6 11 3 10 2 6

tons/A tons/A tons/A tons/A tons/A tons/A tons/A tons/A

Delaney 480 177 426 645 038 574 080 632
sainfoin
Shoshone 433 168 411 575 0.40 5.43 0.94 5.58
sainfoin
Remont 5.03 1.65 3.96 5.81 0.33 5.04 0.85 5.46
sainfoin

97MT-1 sainfoin  4.82 1.49 4.24 5.83 0.42 - - -

Nova sainfoin - - - - - 5.00 0.92 -

Eski sainfoin 4.30 1.58 3.27 2.75 0.28 4.90 0.81 5.59

Ladak 65

alfalfa - - - 5.03 0.81 4.70 1.33 -

Shaw alfalfa - - - - - 4.78 1.40 -

L-2 Syn1

birdsfoot trefoil - - - 3.03 0.36 3.21 0.31 -

Windsor ; ; - 423 020 229 047 ;

cicer milkvetch

Lutana ciger . . - 393 028 245 033 .

milkvetch

Tretana

birdsfoot trefoil - - - 2.26 0.28 3.16 0.19 -

Menarch ; ; - 394 026 207 030 ;

cicer milkvetch

AC Grazeland

alfalfa - - - 5.19 0.81 - - -
m Bold values within a column denote values not significantly different from the highest yield. -

How do alfalfa and sainfoin differ?

e Sanfoin-

— Non-bloating due to presence
of condensed tannins

— Retains its lower leaves and
stems remain succulent

— Growth occurs up to full bloom

— Irrigation management
different

* 50% of water that would be
applied to alfalfa

m MONTANA | Exrension
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Harvest Management

e Sainfoin

— Doesn’t store
carbohydrates during
summer

— Fall harvest
management still
critical
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Fig. 1. Total available carbohydrates in roots of uncut alfalfa
and sainfoin during 1966 growing season.
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Fig. 3. Total available carbohydrates in roots of alfalfa and
sainfoin cut once for hay and twice to simulate pasturing
in 1966.
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Fig. 2. Dry mattéer accumulation of sainfoin and alfalfa with
increasing maturity on dryland expressed as a percentage of
maximum yield.

Sainfoin

Table 2. Feed analysis of sainfoin and alfalfa at three stages
of maturity when grown on irrigated land.

Pro-  Eibar
Sreciea Dloom WD tedn  cxbtracd Aah  Fiker NFE TDH* a P

Alialdn ¥ EB 16.8 LE 5 q2.0 5.6 Ld.4 8D 2T
Sainlcin g 5% i4. % L1l a7 22,0 48,4 AT.4 L ER Laa
Alfslin 20 6.3 16. & L3 %6 a1.& 365 G344 .BA « 3
Salnfodn 50 5.9 131 LE 6.7 ar.& 4%.5F BRE (Tl a7
Alfa|fx g &0 1z Lz .5 388 J6D 5lL4 .H1 0D
Salnledn e 48 JLoN ) 11 5.5 420 48,0 5,4 L BD 1T

ealuclations of TON for both specios.

|

* Digeailon coefiiciords for alina were ussd in ih

Table % Feed analysis of sainfoin and alfalfa at three stages
of maturity when grown on dryland.

Fri- E bt

Spectes Bloom H/0  ieln  axtract Ash  Fleer NFE TDN® Ca P
3
Alialf i} 6.4 1.1 10,0 3.8 34,8 231 2,88 .lp
Sakdoln Lo BB (-9 ] BT ar. 4 447 K4 Los 13
Allalta L] i H L1 i 9L % 9T.¢ &23 L= i3
Saledoln Gl 0.4 &% T2 Lz 43% B4 L0 AT
Alfalfs g 6.1 [N T.4 Mi My HT LB .14
Suleloin 10i [ LL] Ll E.§ L% 433 3nd4 95 2T

* Digeatlsn esrilickista fer alfalfe woro vsad iz Ibe caloulatons of TDH fes bath apoclie,

5/11/2015



5/11/2015

Birdsfoot Trefoil
Lotus corniculata

Persists well in poorly
drained or acid soils

— pH range of 4.5-8.2
Winter hardy

Tolerates drought
— 20-30 d flood tolerance

Can tolerate saline soils

Non-bloating

ﬂl MONTANA, | Exrension

Birdsfoot Trefoil
Lotus corniculata

* Does not accumulate carbohydrates through growing

season

Figure 6. Comparison of carbohydrate storage in Empire birdsfoot
trefoil and Vernal alfalfa in lowa. Source: Greub and Wedin, 1971,

= = alfalfa — birdsfoot trefoil
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Yield total (DM tons/acre) over 3 yrs. and average for 2 locations
for three harvest frequencies
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Crude Protein % of DM as a weighted avg. based upon yield
’ average over 3 yrs and 2 locations
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Relative forage quality (RFQ) weighted average

over 3 yrs. and 2 locations
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Figure 3. Animal performance in lowa and Wisconsin on birdsfoot trefoil pastures.
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Figure 4. Comparison of in vitro digestibility of Viking birdsfoot trefoil and alfalfa during

early and late season growth periods. Source: Buxton, Hornstein, Wedin, and Marten, 1985
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Annual forages

Crop Seeding Rate | Emergence | First grazing Hay yield Palatability
time (days) (week) (ton/ acre)
25 10 4 3-4

Sudangrass High
Sorghum x 20 10 4 4-5 Med- high
Sudangrass

Pearl millet 20 7 4-5 3 High
Winter wheat 120 7 4 2-4 High
Winter rye 112 7 4 2-4 Med
Winter barley 100 7 4 2-3 Med to high
Spring oats 96 10 4 2-3 High

ANA | xrension
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Annual forages

| Species | Yield (tha')

Oat 4.35°
Spring Wheat 3.912
Annual Ryegrass 3.242b
Barley 3.192b
Winter Wheat 1.91°

Annual forages

e o o |

% DM
Annual Ryegrass 28¢ 18° 18°
Barley 30 19b 15b
Oat 313k 16¢ 163k
Spring Wheat 322 18° 11°
Winter Wheat 25¢ 242 177b

5/11/2015
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Annual forages

Winter Wheat 932
Annual Ryegrass 65°
Barley 62"
Spring Wheat 60P
Oat 22¢

M MONTANA | xcrussion

Winter Wheat

Pre-grazing Post-grazing

M MONTANA | xcrussion
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Pre-grazing Post-grazing

Table 1. Dietary ingredient and nutrient compositions of diets fed to crossbred steer calves (DM basis)
Diets
Ingredient Barley Silage Barley Hay Oat Hay Wheat Hay
Barley Silage, % 63.30 — — —
Barley Hay, % — 56.08 — —
Oat Hay. % -— - 54.27 -—
Wheat Hay, % -— - — 58.73
Barley grain, % 3148 37.67 39.22 3538
30% CP supplement?, % 4.02 482 5.01 452
Deccox med. crumbles, %% 1.2 1.43 1.49 1.35
Nutrient Concentration
DM, % 582 84.5 838 877
CP, % 136 12.4 9.56 112
NEp , Mcal’kg 1.72 136 1.17 1.58
NE. . Mcalke 11 079 0.59 0.95
OM, % 898 781 71.6 852
NDF, % 30.6 391 62.4 46.2
ADF. % 18.0 247 46 262
Ca, % 124 1.02 0.93 071
P.% 04 03 0.28 03
Nitrate, ppm 500 400 500 300
Deccox, mg 170 170 170 170
Rumensin, mg 213 213 213 213
2 30% Commercial supplement (as fed): 29.0% CP, Ca 17.0%, P 0.45%, K 1.2%, Mg 0.7%,Vitamin A 110,000
TU/kg, Vitamin Ds 11,000 IUrke, Vitamin E 330 TU/kg, Cu 550 ppm, Zn 930 ppm. and Mo 1000 ppm.
Stamm, et al. Profitable calf backgrounding integrating annual forage crops. Unpublished data.

5/11/2015
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Table 2. Forage source intluence on backgrounding -steer performance, nutnient intake and in vivo digestibility
Treatments®
Ttem BH BS 0H WH SEM® P —valuer
Initial Wt, Ibs 686 674 674 a77 84 0.74
Final Wi, lbs B4 858y 824 8207 116 0.07
Feed intake as % BW 2.66 248 2.65 244 0.097 0.31
Gain, lbs 155% 1837 150% 143% 7.02 <0.01
I 7% 3007 255 T3 0127 =0.01]

[Gam: feed 3% [NWE 0135 0135 0.000 0.02]
Feed cost of gain, $/1b 0.34% 0.35% 0.32% 0.41v 0.02 0.04

L Lotal cost of gain $/Ib 0.51% 0.49% 0528 0.62% 0.03 003 )
Dhetary Intake, 1bs/d
DM 204 150 198 183 0821 033
OM 148 158 152 148 0.80 0.78
N 0.35% 0397 032 032« 0.017 003 |
ADF 5.9 4.45v 6.11% 6.72% 0.356 <0.01
NDF 9.92% 8.1 10.0% 10.64% 0.575 <0.05
In vivo digestibility, %

DML 4175 717 0.0¢ 48,0 1,20 =0,009
OM 41 5% 59.67 5142 48.1= 205 <0.005
N 2527 52.0v 40.32 37.5% 245 <0.005
ADF 285 265 286 318 188 029
NDF 370 428 399 414 1.74 017
Digestible intake, 1bs/d
DM 8.09%= 10,92y 9.77s= 9 252 0.52 0.02
OM 6.12% 9427 187 7.09%= 0.33 <0.01
N 0.09= 021 0.13= 0.12= 0.00% <0.005
ADF L.75% 1197 L.76% 214 0.168 0.013
NDF 3.67 349 4.03 4.39 0.302 0.214
2BH = Barley Hay: BS = Barley Silage: OH = Oat Hay: WH = Winter Wheat Hay. =
=4
< P-value for F-test of treatment.
=52 Within a row, means without a common superscript differ ( P < 0.10).

Stamm, et al. Profitable calf backgrounding integrating annual forage crops. Unpublished data.

Table 2. Performance and intake by steers fed cereal forages harvested as hay, 2003

Item Haybet Hays WW Silage WW Hay SEM P-value
No. of pens 4 4 4 4
Weight, kg
Initial 3438 3439 3441 341.0 3.89 0.93
34-d 360.9 3599 3337 3534 4.66 0.53
66-d 400.2 3994 386.5 388.6 4.83 0.10
ADG. kg
Per 1 1.53 1.49 1.28 1.36 0.63 0.030
Per. 2 1.31 132 1.09 1.18 0.74 0.13
|__Overall 1.292 1.282 1.08° 1.15% 0.04 0.002 |
| DML kg 2378 9,308 15532 2,840 111 0.009 |
|_FE. ke of zain/100 kg of feed 15.702 13 607 6.95¢ 13.03% 1.29 0.001 |
@ke 2 BW 1.74% 1.06% 3.352 1.808 0.28 0.006 |
ool

Todd, et al. Backgrounding calves with annual forage crops. WSASAS 2007.

13



5/11/2015

Table 4. Performance and intake by steers fed cereal forages harvested as hay, 2006

Item Haybet Alfigrass Trit WWHay SEM  P-value

No. of pens 4 4 4 4

Weight, kg

Initial 286.1 2877 2851 286.8 10.64 0.98

20-d 3240 3221 3177 3270 11.05 0.68

62-d 386.1 3717 3678 383.1 1429 0.13

ADG, kg

Per. 1 134 119 112 139 0.25 0.39

Per.2 1752 1.42¢ 135° 1.60° 0.15 0.003
| Overall 1.56 1.31° 1.23% 1.512 0.15 0.01)

DML, kg 11.81 818 10.62 1022 0.76 033
|FE. ke of zain/100 kg of feed 13.23 16.03 12.17 14.74 1.53 0.19]

Intake % BW 3.05 220 2.89 267 0.21 0.33

2 Within a row, means lacking a common superscript letter differ (P < 0.10).
Todd, et al. Backgrounding calves with annual forage crops. WSASAS 2007.

Table 1. Average yield, consumption, chemical composition,
and morphological characteristics of sorghum species and
crosses over four grazing periods for both cattle and sheep
trials.

Con- Dy Tutal Leaf Siem
Tield sumpilon HCW matter sougars width  diam, Leaf

Varlety" Efeg. m % ] % % em ol %

Bacl cattle trinls
Pipar I0da 52, 2 L0206 20, 4a 16, 0uk 2, [0d . 45c 61, 4d
Trudan 2 292a 37.8ab L 025% 1%.Tab  15,9ab 2, 46c  ,53b 65.7c

Mebraska 280 8 256a 3%5.5h L0258 17, 5 10.0d 3 40k A9 66, The
T.E, Grazemaster 180ah 1L Oe L0603 18, 30ke 1L Te 3,310 (65 TL 2ab
3 Little Indians 2300 11, 5¢ L0868 17, 9be 16,3 3.688 7% VL 8a

Budae Sx L1 157ab 6, 5 LM% 18, 6abe  14,3b 3, 52ab  73a 70, dab
Sheop telale

Plper 191k B0, 30 .023h 13.7a 12,32 1.9le ,42e 63.0b

Trindan 2 197sh 55, 0h L025h 22,3a 12,1a 2, 1le . 47c 64, lab

Nebraska 180 3 1238 B5, 4 LOITh 20, Ja E.6b 3.36ab ,TIb 64.8b
T.E. Grazemaster 18lab 347 L0853 X la 7.8 3,150 706 67,8ab

3 Little Indians 162 19, 8 , Dida 21 0a B1b 3 71n 855 TO, Ba
Sudax 5x 11 I70h 3l le Dgn 11,6 Ll.4n 3 38 . 77ab7l.in
* Flgures within 2 column followed by different Jotters are different af the 55 lovel of

probatdlity,

Rabas, et al. Relationship of chemical composition and morphological characteristics to palatability in sudangrass and
sorghum x sudangrass hybrids. 1970.

A | Exrension
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Forage Corn

Table 2. Corn hybrid forage vield and quality response in Wisconsin (1994-1996).7

Harvested DM Cell wall
Hyhbrid plant density yield VTD P NDF ADF digestibility Milke Mg~ Milk ha™!
plants ha~' Mg ha™' g kgt kg Mg~ kg ha™"
Southern Wisconsing
Cargill 4327 75 00 195 k] 71 443 221 485 1023 19 980
Pioneer 3417 73 20 193 763 72 471 232 a7 937 17 949
LSy {0.05) 1420 NS & 1 12 & [ 43 1103
Central Wisconsin
Pioneer 3757 T3 600 147 812 75 417 199 M 1192 17 694
Jaciues 4120 T1 9040 147 To6 T0 452 12 Ei6 1071 15747
LSD (D.05) 1520 NS L] 2 m 6 8 34 3T
Northern Wisconsin
Pioneer 3921 T3 T 17.1 T35 ] 311 265 4B0 T8 13073
Pioneer 3902 74 did 17.2 T30 68 513 268 474 740 12825
LSIy 0.05) NS NS NS NS NS NS NS NS NS

m MONTANA

¥ DM, dry matter; HI, harvest index IVTD, in vitro true digestibility: CP, erude protein; NDF, neutral-detergent fiber: ADF, acid-detergent fiber.
£ Southern Wisconsin: Lancaster and Arlington. Central Wisconsin: Marshfield and Valders. Northern Wisconsin: Spooner and Ashland.

22
.I.E 0k R =0.99
o
: 8
=18 1
- 0,99
£
Eu -
[ ]
E“ I 0.89
12 . i . i .
40000 65000 0000 115000

Plant density at harvest (plants ha ')
Fig. 1. Relationship between corn forage dry matter vield and plant
density at harvest in three Wisconsin production zones {1994-1996).
Diata are averaged across year, location, hybrid, and rzplital:'mr.

each point is the mean of 48 plots. For regression equations, see
Table 3.

5/11/2015
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Problems with warm-season annuals

* Nitrates

* Prussic acid poisoning

Anti-quality factors

* Prussic acid poisoning

* Species contain cyanogenic
glycosides
— Converted to hydrocyanic acid
— Decreased respiration
— Death from respiratory paralysis =0

* Sorghum, sorghum-sudangrass
hybrid, sudangrass

5/11/2015
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Anti-quality factors

* Nitrate toxicity
— Nitrates converted to nitrite in rumen

— If excess consumption, nitrite absorbed into
bloodstream

— Hemoglobin — methemoglobin

— Rapid breathing, weak heartbeat, tremors,
staggering, and death

A | Extension

Anti-quality factors

* Don’t graze if plant stressed
— Drought, frost

* Don’t graze sorghums/ sudans until > 18 inches
* Don’t overgraze

* Ensile plants
— Wait 6-8 weeks after ensiling

* Rule of thumb:
— Nitrates will not decline with storage
— Prussic acid will decline with storage |

5/11/2015
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Anti-quality factors

* Do NOT feed sorghum, sudangrass, or
sorghum-sudangrass to horses

— Small amounts
— “dilute” feeding

* Cause of poisoning unknown
» Staggering gait, urine dribbling, a_b_qrtign _

FTATE UNTVERMITE

Haying versus ensiling

* Benefits of ensiling:
— Shorter window for harvesting
— Less DM lost at harvesting and feedout
— Flexible system
* Negatives of ensiling:
— Requires specific storage conditions
— May need to purchase additional equipment

— May have lower acceptance/ palatability

5/11/2015
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Haying versus ensiling

TABLE 1

Chemieal composition of forages fed in
Experiments I and II

Crude
Dry Crude pro-
Forage Trial matter fiber tein  pH
(%) (90 of DM)
Experiment T
Alfalfa silage 1 225 312 171 45
Alfalfa hay 1 BT2 322 17.2
Alfalfa silage 2 245 31.9 1910 4.8
Alfulfa hay 4 BTl 340 104
Experiment 1T
Alfalfa silage 1 247 342 188 432
Alfalfa hay ]l HG6 301 183 .

Haying versus ensiling

TABLE &

Average daily dry matter intake, 49 FOM
produetion, and body weight change of
cows in Experiment 1 (average of
two trials)

Diry matter 494
intak
S FOM
Ih/100  pra- Body
Ib hody  dne- weight

Ration Total wt tion  change
 (ib) (ib)  (ib)
Al silage 25.8 227 27.6 —(1L8
2560 Hay 6.6 .40 27.6 —.6
5000 Hay 3.0 287 286 —.1
7625 Hay a5.8 310 20,4 +0.4
All hay a7 3.23 20 .4 +0.2

m MONTANA | Exrension
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Haying versus ensiling

Table 1. Chermical composition of the forages (DM hasis)

T8, = standard error of the mean.
a-f Means with different letters within a parameter were statistically different (P=<(00.08).

Alfalfa Timaothy Mixture
Silage Hay Siluge Hay Silage Hay 5t
Gross energy (keal'gl 4.5 4.4 4.6 45 45 4.4 041
Protein (%) 20.1e 1854 12.7h 10.4a 18.54 15.0¢ 0.15
Ether extract (%) 3.4 1.1a 34e 195 3.2 24ab 0.02
Crude fiber (CF) (%) 30.2a Idak  34.7h 33.2ab 323ak 3252k 091
Nitrogen-free extract (%) 37.0a 8. 3ak 42,7k 47.3¢ 6.9 4.2k 1.50
Cell contents (%) 57.5¢ 536 40, 2a8  37.3a 45 Te 43 . 6be .82
Cell walls (NDF) (%) 42.5a A Ah 59.8de B62.7¢ 54.3¢ 56.4cd .82
Acid detergent fiber (ADF) (%) 32.3a 16.7a 39.8b 39,46 40.8h 39 Bb 0.47
Acid detergent lignin (ADL) (%) 5.6be 6.7¢ 3.9q 4.dab 4. 7ab 4. Tab 0.12
Hemicellulose (%) 6.2a 0.8h 20.0¢ 23.%F 13.6e 16,6cf .39
Cellulose (%) 30,7 20.0a 35.95 3508 36.4b 35,36 0.49
Ligmfied nitrogen (N-ADF) (%) 0.5ab .65 0_5ah 0.5ak 0.8¢ 0.5ak 003
Organic matter (%) 90, 6o 90.4a 9358 93 8b W) 9a 92.0k 014
Ash (%) 9.6 9.4 6.6a §.2a 9.1c .08k 0.07
N-ADF (% of total N} 1600 19.3b 25.9¢ 268 26,10 21.96 1.21

Haying versus ensiling

Table 3. Valuntary intake of forage constituents as affected by the 1ype of forage and the method of conservation (DM basis)

TV MONTANA | e

15, = standard error of the mean.

a-¢ Main effect of species (P<0.05).

* Main effect of conservation {(P<0.05)
** Interaction between specics and conservation (£<0.08)

Alfalfa Timathy Mixture All species

Silage Hay  Avg  Silage  Hay Avg Silage  Hay AvE Siage  Hay St
Dy mat! kg ) 14.6 99.3 100.9% 910 86.3 B8 6 TR6 L) Ry &b 91.4 1.5 2.30
Energy (kealkg' ™) 480.1 4422 46120 4094 3951 403 Bh 354.2 1948 745 4146 4 1.00
TDN igkg*™ &0.7 51.6 9.2 55.7 S16 517 45.3 534 49.3 339 24,2 1.46
Protem igkg ™) 21.5 IR.6 20.1a ne L5 ] 1036 14.5 17 13.6¢ 160 13.4* 078
Celt walls (ghkg®™) 422 46.3 44.2a 510 544 54.20 430 51.0 4710 464 s06*  1.27
Cell constituents (g/kg*™) 62.3 53.0 51.7a 3.2 E1E 356 35.7 LK 36 &b 45.1 0.9+ 203

5/11/2015
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