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INTRODUCTION

The few studies concerning range fertilization that 
have been made in Arizona indicate that many soils are pro
ducing forage in amounts far below their potential. The 
application of commercial fertilizers on many ranges may be 
a practical and economical means of increasing forage pro
duction and soil fertility. A limited number of studies 
have been conducted on the desert grassland soils of Arizona. 
However, there is no information on the effect of fertiliza
tion on the chaparral soils which constitute approximately 
six million acres or eight per cent of the land area of 
Arizona (Nichol, 1952; Humphrey, 1959).

Extensive areas in the chaparral which once sup
ported perennial grasses may still do so if competition from 
shrubs can be reduced or eliminated (Cable, 1957). These 
competing shrubby species must be eradicated, however, if 
good stands of grass are to become established. Several 
studies have been conducted by state and federal agencies in 
an effort to find a means of controlling the shrubby vegeta
tion and thereby increasing forage production. Because many 
of the woody species found in this type are difficult to kill 
and sprout readily after fire, herbicides may be used to pro-
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long their re-establishment. Reseeding after a burn is 
usually necessary because grass production on chaparral 
lands is usually limited, and a hot fire often kills many 
of the existing species (Schmutz and Whitham, 1962).

Reseeding studies following wildfires in chaparral 
areas of Arizona have shown that the best stands of grass 
have been obtained with Boer lovegrass (Eragrostis chloro- 
melas Swartz),̂  Lehmann lovegrass Eragrostis lehmanniana 
Nees.), and weeping lovegrass (Eragrostis curvula (Schrad.) 
Nees.) (Reynolds and Glendening, 1959). These three love- 
grasses, introduced from Africa, are all well adapted to 
establishment and growth under adverse conditions. Crider 
(1945) stated that these three species were the only ones 
which became established out of 32 grasses tested in re
seeding trials on burned-over lands in southern California. 
Studies conducted on arid lands in New Mexico indicated that 
weeping lovegrass was not particularly well adapted on dry 
sites, whereas it did very well in areas where more moisture 
was available:(Bridges, 1941). Bridges did feel, however, 
that both Lehmann and Boer lovegrasses could survive with 
less moisture, but that the latter did not appear to maintain 
itself well by natural reseeding.

V  Scientific nomenclature cited from Kearney and 
Peebles (1951) and Gould (1951).



Cool-season grasses have been successfully established 
in the California chaparral following burning, reseeding, and 
chemical treatments. Juhren, Pole, and O ’Keefe (1955) re
ported that three applications of 2,4-D and 2,4,5-T in com
bination were effective in controlling sprouting shrubs after 
burning and reseeding.

Prior to the current study and in the same general 
area, Schmutz and Whitham (1962) found that burning and re
seeding, followed by multiple light applications of silvex 
or 2,4,5-T herbicides, may be an economical means of re
ducing competing shrub growth and increasing forage produc
tion on many oak-chaparral areas of Arizona. Since these 
studies have shown that reseeding in conjunction with brush 
eradication increases forage production in the chaparral, it 
is possible that even higher production could be obtained 
through fertilization.

Recent studies in southern Arizona have shown that 
the application of nitrogenous fertilizers not only increases 
forage production, but also causes extensions in the green- 
feed period (Johnsen, 1954; Freeman and Humphrey, 1956;
Honnas et al., 1959; Holt and Wilson, 1961). Applying 
sodium nitrate to these ranges increased the protein content 
of range grasses (Arnold, 1936), and fertilization with both 
nitrates and phosphates has increased the phosphorus and 
crude protein contents of several important perennial 
grasses (Johnsen, 1954; Freeman and Humphrey, 1956).
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Fertilization trials in this same area during a higher than 
average rainfall year resulted in extremely high forage 
yields and markedly increased the palatability of Lehmann 
lovegrass and other forage species (Tixier, 1959; Holt and 
Wilson, 1961).

In addition to the quantity and quality of forage 
produced, range fertilization may be beneficial in various 
other ways. Smith and Lang (1958), found that fertiliza
tion may be used as a means of obtaining more uniform live
stock distribution by attracting the animals to lightly used 
areas. Retzer (1954) reported that fertilization in con
junction with reseeding may help promote initial growth and 
increase seedling survival. Fertilizer application has 
also been effective in improving vegetative cover for soil 
and moisture conservation (Hoglund, et al., 1952).

The current study was designed to determine the 
effect of ammonium nitrate and ammonium phosphate ferti
lizers on forage production of a revegetated chaparral site 
in central Arizona. The effect of fertilization on the 
phosphorus and crude protein contents of the range grasses 
was also measured.



DESCRIPTION OF THE STUDY AREA

The current study was conducted during the summer 
of 1961 on the perry Henderson ranch, about 4 miles east 
of Dewey, Yavapai County, Arizona. The general area was 
typical of many oak-chaparral ranges of central Arizona 
(Figure 1). The site was a gently-sloping, easterly ex
posure, at an elevation of approximately 5,000 feet.

The climate of the Arizona chaparral is semi-arid 
with a definite winter and summer precipitation pattern.
About 48 per cent of the annual precipitation occurs between 
May and October; however, July, August, and early September 
have the highest rainfall during this period. Most of the 
winter precipitation falls during December, January, and 
February (Sellers, 1960).

Twenty-year rainfall records from Poland Junction, 
a similar site located about 9 miles to the southwest at an 
elevation of 4,900 feet, show that average annual precipita
tion is approximately 14.7 inches (U.S. Weather Bureau, 
1942-1961). During the current study 6.7 inches of rain fell 
on the study area from July to September, inclusive, (Table 1) 
while Poland Junction received 6.5 inches. Total rain
fall at Poland Junction during the month of June was
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Figure 1. General vie of typical untreated oa -
chaparral area east of De ey, rizona. 
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Rainfall on the study area during the summer of 1961
Table 1

Date Amount
Cumulative

Total
inches inches

July
2 .50 .50
13 .52 1.02
16 .12 1.14
23 .54 1.68

August
9 .94 2.62
15 . 64 3.26
16 .38 3.64
23 .26 3.90
29 1.25 5.15

September
8 .06 5.21
13 .45 5.66
14 .13 5.7917 .90 6.69
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1.2 inches. A thunderstorm occurred on June 23, but un
fortunately the rainfall was not recorded. However, it was 
estimated that about 1/2 inch of rain fell on the study 
area. If this approximate11/2 inch of rain is included, 
rainfall on the study area was still slightly below normal 
during this study.

The soils on the study area belong to the noncalcic 
brown great soil group and have been tentatively named the 
Gaddes series (Wendt, 1960). These are residual soils that 
have been derived from granite. The soils of this series 
occur on rolling hills with slight to moderate slopes (3 to 
30 per cent), where brush is the dominant vegetation. They 
are shallow soils (4 to 18 inches) that have a medium to 
moderately heavy surface soil with a gritty clay subsoil. 
The surface soils are either dark brown or dark reddish 
brown and the subsoils are reddish brown or yellowish red. 
The surface is granular and the subsoils have moderately 
medium angular blocky structure.

There are several soil types belonging to this 
series in the general area. However, the predominant one 
found on the study area is the gravelly sandy loam class. 
This is a noncalcic brown soil having a gravelly sandy loam 
surface 2 to 3 inches in depth overlying a clay subsoil. 
Decomposed granite, which occurs below the clay layer at 
depths between 10 and 20 inches, grades into bedrock. 
Throughout the profile the soil is neutral to slightly
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acid (Wendt, 1960).
Chemical analyses of chaparral soil obtained in the 

general vicinity of the current study yielded the following 
data; pH, 6.9; total soluble salts, 350 ppm; nitrate, 3 ppm; 
phosphate, 4 ppm; calcium carbonate, 1.3 per cent; and 
organic matter, 2.4 per cent. Bioassays, employing Romaine 
lettuce as the indicator plant, showed that the relative 
yield without fertilization of the soil was 64 per cent of 
that possible with complete nitrogen-phosphorus-potassitun 
treatment.^

Prior to the current study, the area was burned in 
June of 1958 to remove the existing shrubby vegetation. 
Approximately 1-1/4 sections were burned in a pasture con
taining about 5-1/3 sections (3413 acres). In July, soon 
after the fire, exotic lovegrass seed was sown into the 
ashes by airplane. The first good rainfall occurred during 
August, and the lovegrasses soon became well-established 
(Anonymous, 1958). No grazing was permitted during the 
following growing season.

In the spring of 1959, an area approximately in the 
center of the burn was selected as a site for chemical con
trol studies on the sprouting oak and other woody species. 
Three series of six 100 x 436 foot plots were laid out and

1 Personal communication from Dr. R. F. Wagle, 
Department of Watershed Management, The University of Arizona.
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sprayed on May 27, 1959. These were treated with three 
rates (1, 2, and 3 pounds per acre) of silvex (2-(2,4,5- 
Trichlorophenoxy) propionic acid), and the same three rates 
of 2,4,5-T (2,4,5-Trichlorophenoxyacetic acid). The chemi
cals were applied on alternate years (1959 and 1961), two 
consecutive years (1959 and 1960), and three consecutive 
years (1959, 1960, and 1961). Figure 2 shows a portion of 
the burned and reseeded area which was chemically treated 
for three consecutive years with silvex herbicide. The 
current study was conducted on the alternate years and two 
consecutive years silvex-treated plots. In addition, ferti
lizer plots were established in the chemically treated areas 
and on check plots.

The nearest available water for livestock was 
located about 1/2 mile from the study area. However, a 
supplemental feeder used during the winter grazing period 
was located within 200 yards of the nearest plots.

The woody vegetation of the general area prior to 
the 1958 burn consisted primarily of shrub live oak (Quercus 
turbinella Greene), broom snakeweed (Gutierrezia Sarothrae 
(Pursh) Britt. & Rusby), wait-a-minute bush (Mimosa biuncif- 
era Benth.), and skunkbush (Rhus trilobata Nutt.). Shrub 
live oak was the dominant shrubby species before and after 
the burn. In most cases, shrub live oak and wait-a-minute 
bush sprouted from their root crowns soon after the fire. 
However, broom snakeweed, a non-sprouter, was held in check



Figure 2. portion oft e burned and reseeded area 
hich as che ically treated for three con

secutive years ith silvex herbicide. 

11 



12

apparently due to the competition resulting from the re
seeding. The perennial native grasses of the area were few 
in number and species. These included ring muhly (Muhlen- 
bergia Torreyi (Kunth) Hitchc.), red threeawn (Aristida 
longiseta Steud.), and blue grama (Bouteloua gracilis 
(H.B.K.) Lag.). Small amounts of six weeks needle grama 
(Bouteloua aristidoides (H.B.K.) Griseb.) and a few forbs 
are found in the area during the summer. Because the area 
was almost devoid of perennial grasses, it was reseeded 
with exotic lovegrasses. The lovegrasses which were intro
duced included Lehmann lovegrass, Boer lovegrass, and 
weeping lovegrass. Most of the Lehmann lovegrass seed was 
distributed over the center of the burn; the Boer and weeping 
lovegrass were sown primarily in areas furthest from the 
stock water. At least in part, as a consequence of this, 
Lehmann lovegrass became established as a strongly dominant 
grass species, there being only scattered plants of Boer and 
weeping lovegrass in the area.



METHODS AND MATERIALS

In late June of 1961, two replications of seven 
20 x 100 foot plots were established within each of the 
three silvex-treated plots of the alternate years and two 
consecutive years series. Two replications of another set 
of plots laid out adjacent to each of the two series con
stituted the check plots, i.e., not chemically treated.
The individual plots within each series were located on the 
contour and were separated by a minimum distance of two 
feet. Commercial fertilizers, ammonium nitrate (33.5-0-0) 
and ammonium phosphate (16-20-0), were applied during late 
June by means of a tractor-pulled fertilizer spreader.
These were applied in granular form at rates of 25, 50, and 
75 pounds of nitrogen (N) per acre. The kind and rate of 
fertilizer applied to the plots in each replication were 
determined by random selection.

Total herbage produced during the summer growing 
season was determined by clipping, air drying, and weighing 
the current season’s growth. Three 9.6-square-foot quadrats 
(Frischknecht and Plummer, 1949) were selected at random in 
each plot during early October. The grasses within each 
quadrat were clipped to a one-inch stubble height. Clippings 
were pooled to obtain a composite sample of the three

13
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quadrats of each plot.
After the clipped forage had been dried and weighed, 

samples were taken and analyzed to determine the crude pro
tein and phosphorus contents. The clippings from four of 
the six plots that had been chemically treated on alternate 
years were selected at random for the check plots and for 
each rate and source of fertilizer. This material was 
ground and composited into one sample for each of the seven 
treatments. Each of the seven samples was then chemically 
analyzed for crude protein and phosphorus by the Depart
ment of Animal Science. The boric acid modification of 
the micro-Kjeldahl method was used to determine the nitro
gen content of each composited sample. The results 
obtained from each sample were then multiplied by the 
general protein factor of 6.25 (Triebold, 1946) to give 
crude protein. The amount of phosphorus in the plant 
material was determined by modification of the colorim
etric methods of (1) Fiske and Subbarrow and (2) Chapman 
(Toth, et al., 1948). Forage production data was tested 
by analysis of variance (Snedecor, 1956).

Individual plant measurements throughout the grow
ing season were not obtained. However, several observa
tions were made from the time of fertilizer application 
until the following spring to note any visual effects of 
the fertilizer on the vegetation.



RESULTS

Forage Production

Total forage production did not significantly in
crease with the application of silvex herbicide at differ
ent rates or years of application (Table 2). However, 
plots treated with both chemicals and fertilizers produced 
greater total forage yields than the untreated plots.

Comparison of means of pooled data combining years 
of chemical treatments (Table 3) indicates that fertilizer 
applications, regardless of source, produced significant 
increases in forage over that produced on the unfertilized 
plots. However, no significant differences in total forage 
production were measured between rates of fertilizer appli
cation.

Although statistical significance could not be 
detected, certain trends in forage production as affected 
by the various treatments appeared; total forage production 
increased slightly as the rate of silvex application de
creased; and forage production from chemically treated or 
fertilized plots exceeded the amount obtained from plots 
receiving neither fertilizer nor chemicals.

15
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Table 2
Forage production on a revegetated chaparral site 
in central Arizona as affected by years of chemi
cal treatment and two commercial fertilizers

Fertilizer
* Years
’ chemically Herbicide

and rate ’ treated Check * S-l* ' S-2* 1 S-3* i Mean
lbs N/A t . yield in lbs per acre

No fertilizer
t
’Alternate 536** ’ 502 ’ 592 1 512 I 535
’Consecutivef 45V * V2V • 492 1 088 1 566

Ammonium
Nitrate

t/f
t
t

V
1

25 [Alternate 722 [l076 [ 906 1 683 1 847
,Consecutive 74l , 700 , 901 f Ull t 761

50 [Alternate 1005 [ 916 [ 714 I 813 1 862
tConsecutive 052 f 64? ,1006 1 830 t 915
[Alternate 893 [1107 [ 863 t 778 1 910
fConsecutive 900 ,1000 , 892 t 861 f 913

AmmoniumPhosphate
t t t 
1 
t

f
t
t
t

1

1

t
t

’Alternate 717 ’ 866 ’ 830 t 910 830
’Consecutivei 752 1 867 1 870 1I 893 T

9 845
■ ■ 50 ■ ' ' '.. ’Alternate 682 ’1007 ’ 637 1 756 I 770

’Consecutivei 936 ’ 997 ' 961 »| 960 t
f 963

75 ’Alternate 854 ’ 904 • 747 1 981 » 871
’Consecutive1 802 ’ 967 "’lOsl t 993 1 949

* Refers to pounds of silvex applied.
** Each value represents the mean of the two replications.
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Table 3
Mean forage production on a revegetated chaparral 
site in central Arizona as affected by two commer
cial fertilizers combining years of chemical treat
ments

Fertilizer 1 Herbicide Y Differ
and rate ’Check

f

'S-l* ’i . . . . . .  t S-%* 't S - 3 * V

f Mean Y
f ence***

lbs N/A ; ibs forage ;produced per acre 1
1

No fertilizer
t
' 496**
t ' 615 '

t Y

f
542 »

t
550 Y

Y
551 Y

Y
-

Ammonium
Nitrate

»
t

V f
t I t

Y
Y
Y

Y
Y
Y

25 ' 731 ! 933 »
i t 904 » 647 Y

Y
804 Y

Y
253

50 1 978 ' 895 1 860 » 821 Y
Y

888 Y
Y 337

75 1 897
i

f1053 ' 877 » 820 Y
Y

912 Y
Y

361
AmmoniumPhosphate

t

»

Y Y

Y Y

t

i

Y

Y

Y
Y
Y

25 ' 734
f ' 8 6 6  ' 

Y Y
850 't 901 Y

Y 838 Y
Y 287

50 ' 809
t

11002 1 
Y Y

799 1i 858 Y
Y 867 Y

f
316

75 » 828
t 1 935 1

Y Y
889 »

i
988 Y

Y
910 Y

Y
359

* Refers to pounds of silvex applied.
** Each value represents the mean over years of chemical 

treatment.
*** Additional forage produced on fertilized over un

fertilized plots.
(L.S.D. for check vs. fertilizer (.01) - 223 Ibs/acre.)
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Chemical Analysis of the Grasses

Both ammonium nitrate and ammonium phosphate in
creased the crude protein content of the grasses at rates 
of 25 and 50 pounds of N per acre (Table 4). The applica
tion of 75 pounds of N per acre from either source did not 
further increase the crude protein content of the grasses.
No real differences in the crude protein content were 
measured as affected by fertilizer source.

The phosphorus content of the grasses was substan
tially increased by the application of 75 pounds of N per 
acre applied as ammonium phosphate (Table 4). Although 
the data show a slight upward trend in the phosphorus con
tent, no real differences were detected at rates of 25 and 
50 pounds of N per acre applied as ammonium phosphate.
The application of ammonium nitrate at all three rates had 
no apparent effect on the phosphorus content of the herbage. 
However, a slight downward trend in the phosphorus content 
was observed from applications of this fertilizer.

Forage Utilization

It was intended originally that grazing on the 
pasture containing the study area would be deferred from 
the time of fertilizer application until the end of the



Table 4
Crude protein and phosphorus contents of exotic 
lovegrasses as affected by three rates of nitro
gen and/or phosphorus supplied from two commer
cial fertilizers

Fertilizer ’ 
and rate of 1 
application *

Crude protein 
Content of 
herbage

' Phosphorus 
1 content of 
* herbage

lbs N/acre * ' percent

No fertilizer , 5.59 | .20
Ammonium Nitrate , ,

25 | 7.59 | .18
50 ] 9.87

1

, .18
75 , 10.19 ] .16

Ammonium Phosphate , ,
25 ' 6.93 | .21
50 , 10.54 | .25
75 , 10.74 ! .38
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growing season. However, due to inadequate rainfall and 
poor forage production in the lower blue grama ranges, 
some cattle remained on the pasture until September 4,
1961. They were then moved to a lower area, allowing the 
pasture to rest during late summer. Observations made in 
early September and October showed that grazing had been 
most intense on the fertilized plots, whereas the check 
plots and buffer strips had only been lightly utilized or 
not grazed at all (Figure 3). About 70 head of Hereford 
mother cows and a few bulls were turned into the pasture 
soon after October 10.

When the area was again observed on March 22, 1962, 
it was quite apparent that the cattle had a definite prefer 
ence for the fertilized over the unfertilized plots (Fig
ure 4). Although no actual measurements were taken, visual 
observations showed that all fertilized grasses, regardless 
of species, were grazed to about the same degree (almost 
ground level), and that the kind of fertilizer and rate of 
application seemed to have little or no effect on utiliza
tion. Buffer strips and the check plots had received 
moderate grazing. The unfertilized area that had been 
chemically treated on three consecutive years had only 
received light use. Cattle showed a definite preference 
for weeping lovegrass over Lehmann lovegrass in this area.



Figure 3. cattle use in early October on plot ferti
lized it 75 poun s per acre applied as 
a moni itrate. ote un razed buffer strip 
in center of photo. 
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Figure 4. Cattle use in late March on plots fertilized 
with (A) 75 pounds N per acre applied as 
ammonium phosphate (a) and 25 pounds N per 
acre applied as ammonium nitrate (b); and 
(B) 50 pounds N per acre applied as ammonium 
phosphate (left side of photo) in contrast 
with a check plot (right side of photo).
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General Observations

The fertilized plots were rather noticeable by 
early September as reflected by darker green coloration 
and later development of seed-heads. Grasses on all the 
fertilized plots were also leafier and appeared much more 
vigorous than those on unfertilized plots. The source and 
rate of nitrogen application had no apparent effect on the 
height or coloration of Lehmann lovegrass. Because of the 
increase in plant size, fertilizer plots appeared to have 
a higher density than the unfertilized plots. Because no 
observations were made during late fall or during spring 
after temperatures had increased, the effect of fertilizers 
on the green-feed period of the grasses is unknown. Obser
vations on March 22 showed that regrowth of Lehmann lovegrass 
was much greener on the fertilized than on the check plots. 
This suggests a residual effect from the fertilizers lasting 
at least through the spring.



DISCUSSION

The beneficial effects of applying commercial 
fertilizer to revegetated chaparral soils appear to be 
many. The results of this study indicate that increases 
in forage production, forage quality, and palatability may 
be obtained through fertilization.

Both ammonium nitrate and ammonium phosphate pro
duced significantly greater amounts of total forage at all 
rates of application than the unfertilized plots. Appli
cations of either fertilizer at rates greater than 25 
pounds of nitrogen per acre only slightly increased forage 
production. On the other hand, there was no decline in 
forage production as a result of fertilization. This, and 
the fact that the crude protein content of the grasses did 
not increase appreciably beyond the 50-pound rate, suggests 
that somewhere between 25 and 50 pounds of nitrogen per 
acre may have been near the optimum level under the condi
tions existing in this study.

Schmutz and Whitham (1962), in studies conducted in 
the same general area, found that greatest kill on shrub 
live oak and highest forage yields were obtained from light 
rates of silvex applied on three consecutive years. In the

24
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current study all herbicide plots were treated at rates 
similar to the light rates applied by Schmutz and Whitham. 
However, sufficient time has not elapsed to permit final 
evaluation of the herbicide effects on the shrub live oak. 
Results of the present study indicate no significant in
crease in forage production on the herbicide treated plots 
over the untreated plots. However, observations do show 
a marked suppression of shrub live oak by the herbicide.
It is probable that sufficient time has not elapsed for 
herbicide effect on the shrubs to affect forage yields. If 
this is a valid assumption, it is very possible that within 
a few years the difference in forage production will approach 
that determined by Schmutz and Whitham.

The crude protein content of the grasses fertilized 
with ammonium nitrate and ammonium phosphate was increased 
at each increasing rate of application. The amount of in
crease between each rate was very similar, regardless of 
fertilizer source. However, ammonium phosphate at the 50- 
and 75-pound rate increased the crude protein content of the 
grasses slightly more than treatment with corresponding rates 
of ammonium nitrate. As both the ammonium nitrate and the 
ammonium phosphate applications contained the same amount 
of nitrogen, this slight protein difference was apparently 
due to either the phosphate or the ammonium of the ammonium 
phosphate. The phosphorus content of the grasses treated 
with ammonium phosphate increased, while there was a
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reduction with applications of ammonium nitrate. It is 
reasonable to assume that this condition may have been 
caused by the accelerated metabolic rate of the plants 
that were fertilized with nitrogen. As a consequence, with 
each increasing rate of nitrogen application as ammonium 
nitrate, more phosphorus than the soil could provide was 
required. However, when phosphorus was available at in
creasing rates supplied from ammonium phosphate, the ferti
lized plants were able to obtain as much phosphorus as they 
required (Allison, 1957).

Selective grazing by livestock is an important 
problem in range management which faces most ranchers. The 
study area prior to any treatments was unlike many ranges 
because of the few perennial grass species that it supported. 
From the time of reseeding, the lovegrasses made up the 
important species of the composition. Although Lehmann 
lovegrass is considered to be less palatable than many 
native perennial grasses (Humphrey, 1958), cattle have been 
forced to eat it because it was the dominant species on the 
area. During the current study, cattle showed no preference 
for one grass species over another on fertilized plots, 
grazing them all heavily. On unfertilized plots, by con
trast, both Lehmann and Boer lovegrasses were found totally 
unutilized. Similar observations concerning livestock pref
erence for fertilized Lehmann and Boer lovegrasses were 
made by Holt and Wilson (1961) in a study conducted on a
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desert grassland site. The only species preference cattle 
showed during the current study was for unfertilized weeping 
lovegrass which was grazed to about the same degree as the 
fertilized Lehmann and Boer lovegrasses. These observations 
point to the conclusion that ranges supporting a mixture of 
grasses of varying quality may be improved through fertiliza
tion by increasing the quality of the less palatable species 
thereby obtaining more uniform grazing. However, Tixier 
(1959), in a study conducted in desert grassland, found that 
even though the palatability of both Lehmann lovegrass and 
Arizona cottontop increased when fertilized, the latter was 
still preferred by cattle.

The results of this one-season study indicate that 
range fertilization following burning, reseeding, and chemi
cal treatment, may be a means of increasing the quality and 
quantity of forage on revegetated chaparral lands of 
Arizona. However, the results of this study are far from 
conclusive, and more work is needed on different sites in 
the chaparral type. The economic feasibility of applying 
fertilizer to chaparral soils will depend upon the residual 
effect of the fertilizers in following years.



SUMMARY

Two commercial fertilizers, ammonium nitrate and 
ammonium phosphate, were applied in pelletized form on a 
revegetated chaparral site in central Arizona at rates of 
25, 50, and 75 pounds of nitrogen (N) per acre during the 
summer of 1961. The fertilizer was applied on an area 
that had previously been burned, reseeded, and chemically 
treated at three rates with silvex herbicide on two alter
nate (1959 and 1961) and two consecutive (1959 and 1960) 
years.

Total forage production did not significantly in
crease with the application of silvex herbicide at differ
ent rates or years of application.

Fertilizer effectiveness was measured in terms of 
forage production and chemical analysis of the grasses.
The principal results and conclusions of this study follow

1. The application of ammonium nitrate and 
ammonium phosphate resulted in significant 
increases in forage production over that pro
duced on unfertilized plots.

2. Although slight increases occurred, signifi
cant differences in forage production re-
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suiting from different rates of fertilizer 
application could not be detected.

3. Increases in the crude protein content of 
the grasses were most marked at rates of 25 
and 50 pounds N per acre whereas only slight 
additional increases were obtained at 75 
pounds N per acre from either ammonium 
nitrate or ammonium phosphate.

4. The phosphorus content of the grasses was 
substantially increased by the application 
of 75 pounds of N per acre applied as 
ammonium phosphate. No real differences 
in the phosphorus content were detected at 
rates of 25 and 50 pounds of N per acre 
applied as ammonium phosphate. A slight 
decrease in the phosphorus content of the 
herbage occurred from the application of 
ammonium nitrate at all three rates.

5. Cattle showed no preference for one grass 
species over another on fertilized plots, 
regardless of source or rate of application, 
grazing them all heavily.

6. The grasses on all fertilized plots were 
greener, leafier, and much more vigorous in 
appearance than those on unfertilized plots.
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