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Story in Brief

Three levels of nitrogen fertilization (G5, 165 and 2 90 Ib. per acre)
were applicd to Midland benmudagrass Tor three years, Increasing stock-
ing rates were used with increasing levels of nitrogen. Call daily gains
(1.70, 1.3, 1.76 Ih.day) and adjusted 240-day weaning weights (301, 492,
487 1) averaged over the three years indicated no significant diffevence
in forage quality at different levels of nitrogen lertilization. "The general
trend observed in increasing pounds of beet per acre (255, 533, 590 Ib. [
acre) with increasing nitrogen [ertilization rates in all three years is attri-
Duted to the higher stocking rates with the higher levels of nitrogen,

Although the highest level of lertilization produced the greatesi nel
return per acre in the first two years, the lowest level of nitrogen returned
the greatest profit the third year due to changing economic conditions.
Each producer should examine the current economic situation before de-
ciding what level of nitrogen lertilization to use,

Introduction

In recent years bermudagrass has become popular as a high yielding
lorage for grazing catile. It is best suited to cow-call programs because
hermudagrass is of sufficiently high quality to promote high rates of gain
with stockers for only 60-90 days per year.

Nitrogen fertilization has been shown to increase forage yield signil-
icantly, but forage quality slightly in terms of crude protein content.
Since forage quantity and quality are prime considerations in maximizing
cattle production per unit area, the main purpose of this study was to de-
termine the ellects of three levels of nitrogen lertilization upon lorage
uality and quantity and their relationship to the performance of cows
and calves grazing Midland bermudagrass. The ellects of level of nitrogen
[ertilization were presented in Animal Sciences and Industry Repaort MP-
02, 1974, This paper presents the effects of different levels of fertilization
on animal performance.

m cooperaion wi h USDA, Agricubtural Ressarch Sarvics, Southern Region.
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Materials and Methods

This study was conducted at the Fort Reno Livestock Rescarch Sta-
tion near El Reno, Oklahoma: Midland bermudagrass (Cynodon dac-
tylon) was planted in each of 12 pastures. Each pasture was Tertilized with
one of three levels of nitrogen (G5, 165, and 300 1b, N facre) in split ap-
plications (May, July, and September); PaOy; and K,O were applied ac-
cording to soil analysis, All pastures were fertilized with liquid nitrogen
in May ol 1974 to enable the inclusion of 2,4-D. Urea (15 percent N} was
nsed as the source of N tor the second and thivd application in 1974, Am-
monium nitrate was used the first two years. Pastures were graduated in
sive so that carrying capacity was similar for all three nivrogen levels,

Sixty Angus x Hereford cows were mated to Anpus bulls for each of
three years (1972, 1973, and 1974) and randomly assipned to the twelve
pastures on the basis of calving date in 1972, Call birth weights were
Laken within 24 hours alter birth. Calves were weaned in November. Cow
ane calf weights were taken near the first of cach month after a six hour
period without leed or water,

Similar amounts of forage among pastures were maintained by vary-
ing grazing pressure with the use of "put-and-take” animals. Pastures
were dragged as often as deemed necessary to prevent excessive manure
buildup, Hay was cut and baled approximately every two months to con-
trol maturity. A mineral supplement composed of two parts trace mineral-
ized salt and one part dicalcivm phosphate was fed free-choice to all
treatment groups.

Results and Discussion

Cow Average Daily Gain

Due to stight variation in the length of the grazing period in differ-
ent years, cow daily gains rather than total weight gains were evaluated,
In the first yvear of this study daily gains among treatments were similar
because available forage was effectively equalized among treatments by
the use of “put-and-take” animals. However, in the second and thivd years,
vows o1 the medium level of nitrogen made the lowese gains, Therefore,
the daily gains averaged over the three years showed the lowest cow gains
on the medium level of nitrogen. The fact that cow gains were similar on
the low and high levels of nitropen fertilization indicates that the lower
eains observed on the medinm level were due to pasture differences re-
sulting in differences in available forage, rather than level of nitrogen.

Calf Performance
Calf daily gains and weaning weights dillered only slightly between
levels of fertiliaztion or years, These results indicate that increasing nitro-
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Table 1. Effects of Level of Nitrogen Tertilization of Midland Ber-
mudagrass on Cow Average Daily Gain, Call Average Daily
Gain, Adjusted Weaning Weight, and Beel Production per

ACTE.
Level of MNitrogen
1b. N /acre

Year i 165 200

1972
Cow daily gain,' lh na 0.ag ogm
Calf daily gain, Ib. 1.67 1.75% 1.68
Adjusted weaning weight,? b, 477, 492, 482,
Pounds beel produced acre, Ih. 221, 352, 4B6.
Pounds beef produced facre,

- 5% increase over lowest N level 50, T3,
Cow daily gain,' Th. 1.024 0.5a 1.08
Cialf daily gain, lh, 1.74 1.73 1.72
Adjusted weaning weight,? 1, 501, 495, 400,
Pounds beefl produced facre, b, 233 337 397,
Pounds beef produced facre,

|9H% Increase over lowest N level 45, fifl.
Cow daily gain,' 1b, 091" 0.57* [ GE=
Calf daily gain, 1, 1.87 171 £.71
Adjusted weaning weight,® b, 526, 489, 488,
Pounds beef produced/acre, Ib, 244, 531: 3gz.
Pounds beef produced facre,

% increase over lowest N level 36, G,

F-Year Average
Cow daily gain®, 1h. 097 068" 8%
Calf daily gain, Ib. L7 1.75 1.78
Adjusted weaning weight,®* b, 501 492 487
Pounds beef produced facre, Th, 233 333 340
Pounds beef produced/acre

%h increase over lowest N level 413, 67.

! Cow average daily gain for peried May to November
FLe0-day weight based on dally gain frem bivth to weaping, average of steers and heifers,
-2 Menins having different superseripts in the same vow are signilicantly different §F =065,

gen Tertilization did not improve forage quality but effectually inceased
lorage quantity and carrying capacity. The fact that weaning wiglits
were nol markedly decreased at the higher levels of nitrogen indcates
that the greater concentration of cattle at the higher levels of fertiliation
didd not greatly affect calf performance,

Each year there was a linear increase in the pounds of beef prducer
per acre as nitrogen level increased. The three year average indicaty that
e medinm and high levels of fertilization produced 43 and 67 preent
more beeffacre than the low level. The increased beef productia per
ncre was due to the higher carvying capacities at the higher leys of
nitrogen fertilization, since daily gain of calves was not increased.
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Lconomic Analysis

Changing economic conditions demand the revaluation of each pro-
ducer’s program each year. In the first year of this study, the advantage in
net return per acre for the high level of nitrogen over the low level was
approximately $41.00 (Table 2). Although nitrogen prices inereased in
1975, higher priced calves produced a $47.00 advantage for the high level
{(Table 3). However, the economic situation changed dramatically in the
third year {1974). With increasing nitrogen costs and declining calf prices
the low level of nitrogen returned $16.00 more per acre than the medium
level, while the high level resulted in a loss (Table 4). With present (1975}
call and nitrogen prices applied to a three year average of calf perform-
ance it is obvious that the higher levels of nitrogen would be unprolit-
able {Table 5).

Although in other locations with different soil types vesalts may
viry slightly, the general conclusions would probably be similar. In-
creasing levels of nitrogen result in increased carrying capacity and thus
more beef produced per acre. However, nitrogen and calf prices may
limit the leasibility of high levels of nitrogen. This study emphasized the
need for each producer to revaluate his program each year.

Table 2. FEffects of Level of Nitrogen Fertilization of Midland Ber-
mudagrﬂas on Net lleturnfm:re, Summer 1972

Level of Nllrngcn

llr, N,.-‘ﬂcrt
G5 "I"i 0
Ams,-’cr:w calf pair’ 2.5 1 9! 1.33
Clow-calf pairs/acre (1. 4(1 f1.52 075
Clow weight gain:, Ih. 104 176 184
Calf daily gain®, Ih, 1.67 1.75 1.68
Weaning weight?, 1, 476 493 442
Calf facte, 1h. 190 258 362
Value of calfl facre®, § 89,50 121.26 17014
Fertilizer cost/acre”, § 4,55 11.55 L0
Returnacre above fertilizer cost, § 81,75 10K, T1 149.84
Met return above cow and Tertilizer
cost/acre, § 56.75 ?d’ H a7.34

1 H-l winning 4- ZI! ?'2
5'F:|‘ﬂ'|n-l‘2| T2 to 11-8-72.
# From hirth to 11-8-T2,
2240 day weight based on daily gain from birth o 10-8-72, average of steers and heifers,
5 Basexd om $47.00 fewt, [or calves, average for steers andd heifers,
o Based on §0.07 /b, of nitrogen,
7 Based on oan annmal non-land fixed cow ot of 370000 Acow,
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Table 5. Effccts of Level of Nitrogen Fertilization ol Midland Ber-
mudagrass on Net Return/Acre, Summer 19735,

Level of Nl;l:lgnr
1h. N,.-’m'n:__

i 165 b7 TR

Acres/Seow-call pair 2.28 1.74 1.21
Clow-calfl paira/acre 044 0.57 0.8
Cow weight gain®, Th, 187 107 197
Calf daily gain”, b, 1:75 1.73 1.72
Weaning weight?, b 501 445 490
Calf facre, b, 20 284 405
Valuc of calffacre®, § 121.00 156,00 28215
Fertilizer cost/acre”, $ T80 19.80 .80
Returnfacre above fertilizer

cost, § 113.20 156.40 1687.95
MNet return above cow and

fertilizer cost/acre’, § 240 G6.50 129.85

! lbeginning 5-2-75.

2 TFrewn 5.2.7% ke 11-1-Ti.
* From 5-2-75% 1o 11-1-TH,
24 day weight based on daily gain from bitth to 11-1-73, average of sieers and heifers.
5 Dased om $55.00 fowt. for cplves, avernge [or steers and heifors.

U Pased on su.rz,ru:._ of nitrogen,

T liased om an annoeal noncland Gxed cow oost ol $70.00 /o,

Table 4. Effects of Level of Nitrogen Fertilization of Midland Ber-
mudagrass on Net Return/Acre, Summer 1974,

Level of Mitrogen

Ik, N acre
S 65 165 200

Acresfeow-call pairt 217 1.5% 138
Ciowe-calf pairs/acre 0.6 0.6 n.rz
Cow weight rain®, Ib. 172 17 130
Calf daily gain®, Ih. 1.87 1.71 171
Weaning weight®, b, 526 489 488
Calffacre, Ih, 245 3n 392
Value of calf facre®, § 73.50 9930 117.60
Fertilizer cost/acre”, § 16.25 41.23 72.50
Returmn/acre above fertilizer

cost, § 57.25 58.05 45,10
Mot return above cow and

fertilizer costfacee®, § 18.15 1.95 —16.10

U Beginming 4-50-74.

* From 4-80-74 to 11-5-74,

* Froan A--T4 o 11-5-T4.

VR day weight hased ono daily gain Do bith o V1-5-T4, average of stecrs o heilers.
7 Based on $A0H fewt. for calves, average ot steers and beifors.

= sl om F0.25 /0. of nitrogen,

 oaped onoanoannal now-land fixved cow oost of SE5.00 fcow,
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Table 5, Effects of Level of Nitogen Fertilization of Midland Ber-
mudagrass on Net Return/Acre, S-year-Average (January,
1975 Prices Used for Economic Analysis)

l.lL'\"l.'l.. ;:;[ N:iITll"!.:l.'H

1. N/acre
G5 165 00

Acres/eow-vall pair’ 232 1.72 1.31
Clow-calf pairs/acre 043 0,54 .76
Clow weight zain®, b, 184 130 170
Cialf daily gain®, 1b, 1.76 k.73 1.70
Weaning weight®, Ih. a0 492 487
Calf facre, b, 216 286 e
Value of calf/acre”, § 5400 71.50 93.00
Fertilizer cost/acre®, § 16490 42.90 7540
Return/acre ahove fertilizer

cost, § 37.10 28.60 17,640
Net return above cow and

[ertilizer cost/acme’, § 0.55 2070 4700

! Beginning 51,

B Aadjusted for period 5-1 to 11-1,

% From hirth o 11-1

240 clay weight bosed on daily gain from hinth to 11-1, average of steers aned heifers,

E Based cm 32500 fcwt, For calves, average for steers and heifers, Oklahoma City Market prices.
" Bared on §0.26/0, of nitvogen,

7 Basexl on an anonab oome-bwal Figeed cow cost oof 5&5.0[3!.,-"1'.“1'.'.
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