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THE BRESSI R̂ NCK IIAKGE STUDY 

Second Brogress^ Report 

History and Objectives 

Ihe Bressi Ranch Range Study i s a co-cperative project of the Califorrla 
Division of Foirestryj Agricultural Eroension Service of the University of 
California5 Alain Wiegand and Sonia.̂  operators of the Bressi Ranchj and 
Mrso Vincent Bressi, the landowner. 

The project was establ5.shed in 1953 to determine and dsirsonstrate prac
t i c a l methods of replacing brush with s permanent forage cover of palatable 
grasses and lenimes within the southern California coastal area*, Various 
methods of brush removal, rovegetatlon, and grazing management are being 
tested and results demonstrated. 

The work acccsnpHshed prior to Jaruary, 1 9 5 5 j hss been reported pre
viously i n "Tha Erassi Range Study « F i r s t Pi'ogross Report.** Activities 
on the project frcai January^ 1 9 5 5 ^ through July, 1957, are covered i n this 
report. 

The Stut^ Area 

The study area i s located 5 m5.1es southeast of the town of Carlsbad 
i n the San Diejjo County coastal area—a region of rolling l i i l l s , narrow 
valleys^ and otJcasioDal mesas. Summers are warn and dry^ and winters 
-generikU^ mild, wi Sjh an average aiinual pracipitation of approximately 
1 0 inches^ - airiest a l l occiOTing diiring the winter months» 

i5ie_jprlnclpal T̂ oody vegetation consisted of a coastal sagebrush asso
ciation dominated by lenonade-berry ( R h ^ integrifolia), toyon (Photinia 
arbutlfolia) ̂  chamise (Adenostcma fa£jiQulatumy, scrub oak (Quercus sp. ) , 
and laurel-sumac (Rhus laurina) f" Associated with these t a l l e r "shrubs was 
a nimber of lower-growing species e The most important were wild buck-
«^8ats (Eriogonm spp.)^ various species of sage (Salvia spp.) and C a l i 
fornia sagebrush (Artemisia califomica) o 

Herbaceous cover under the brush was spai^se consisting primarily of 
small individual plants of needlegrass (Stipa spp»). Open areas and former 
cropland supported a f a i r l y heavy cover of mixad annual grasses consisting 
largely of wild oats (Avena sppo) and brcmegrasses (Brggus sppa)c 

The study area contains 1 2 3 acres, compirising five nearly parallel 
ridges. Each ridge serves as a separate test plot« The elevation of the 
project varies from 1 7 0 to 1^50 feet above sea level. 



The ranch has been subjected to gracing by livestock xram the early-
days of Spanith coionizstion i n ihe Saa Diego region*. 

Four s o i l series have been recognized on the projects Olivenh&in, 
Altamont, Ayar, and linne* With the various depth phases prasant the s o i l 
pattern i s quite complex; however, with minor exceptions the s o i l s are a l l 
fine-textured i n both surface and subsoil* 

Sisranary of Project Activity 1 ^ 5 3 « Deoaniber, 1?A 

The Bressi Range Stuc^ was divided into five major pj.ots during 19535 
various test f a c i l i t i e s were installed, incli^ding 2 0 3 san^le subplots, two 
exclosures, and a Msathor station. A topogra|Mc map was prepared, which 
served as a b^iso for detailed vegstation and s o i l surveys, made that year 
and early i n 1 9 5 1 ; . 

To demonstrate methods of brush .i-emoval, the cover on the different 
plots was crrished with heavy equipmont or sprayed with hurbicides, and 
burned during the summer of 1 9 5 U o 

During the late f a l l of 1951^ a mixture of perennial ̂ Trasses and leg<" 
iB&es consistirtg of Hardlnggrass, smilo, ryegrass and veldtgrass and rose, 
subterranean, crimsc% and bur clovers was seeded by airoraf to 

In order to seciu^e better germination the seed was covered by two 
methode - light disldng, and rolling lidth a sheep•s-foot r o l l e r , com
parable areas were l e f t uncovered to ear^e as a check. 

Triple-siqporphosphat© at the rats of itOO jwjuads per acre was applied to 
a 250'=«foot wide strip the f u l l length of the pi-oject area» 

Outline of Project Activilgr January 1 9 5 5 - «?ujy 1 9 5 7 

lo Vegetation survey. I n order to determine how effectively intro^" 
ducsd perenrd.f:ls and legiimes succeeded i n genTiinating and establishing 
themselves, ard to evaluate successional trends In revege-.atdon, data 
were colllectec frGRi the permanent subplots during the spring of 1 9 5 5 * 

1956, and 1 9 5 7 . 

2c Grazing management. Management of livestock was aimed at control
ling weetfy annuals and brush seedlings, and encouragi-ng Urn seeded forage 
grasses and legumes. Tne extent of grazing was adjusted ^iccording to 
varying conditions i n an attempt to meat these objectives. Stoak watering 
f a c i l i t i e s were developed and maintained to obt^dn maximura results in line 
with these objectives. 

3o Herbicid«« The entire area was treated with heibiddes, i n an 
attempt to control brush regrowth. Different chemicals aiid methods of 
application were tried to determine their effect on brush regrowth and 
new seedlings. 



iio F e r t i l i z e r s . F e r t i l i z e r plots a l r e a ^ established were con
tinued, and additional plots using various combinations were added, to 
determine plant requirements. 

5o Competition. Test areas were established to determine what 
factors of cmpetition between annual and perennial grasses limited 
development of the perennials, and to develop practical methods of over
coming this competition. 

6 0 Weather data* A detailed record of precipitation, humldl*^, and 
temperature was obtained using standard weather instrumentSo Two atmometesrs 
were Installjed to provide a record of evaporation. 

Weather Data 

Information on precipitation, temperature, and relative h U R d d l t y has 
been gathered on the Bressi Range Stu^y since the middle of 1951* b y 
weather instruments, including a non-shielded <grlindrical rain gauge, and 
a recording hygrothermograph installed i n a standard weather instrument 
shelter. During the entire period of observation, temperature has never 
dropped below freezing at the weather station and tanperatures above 
1 0 0 degrees F. have occurred on very few days-> Ihere i s a uniform yearly 
cycle i n mean temperature with a roaxlffium in July or August; however, mean 
humidity values tend to fluctuate with some of the higjiest values occurring 
during the siaimier months (table 1 ) « The lowest mean humidil^ value— 
3 5 per cent«*<jccurred in November, 1956 as did the lowest single reading 
of 7 per cent. These extremely diy conditions are brought about by f a l l 
and winter Santa Ana winds that blow frcm. the desert areas into much of 
coastal southern California» 

Precipitation totals have been less than normal* during the winters 
of 1951*'='55 and 1 9 5 5 = " 5 6 and exceeded normal during 1 9 5 6 « 5 7 e 

A close examination of the precipitation data shows that the f a l l 
monl&s of each year (including the wet year of 1 9 5 6='57) have had a dafl« 
dency In precipitation for plant growths Tnis amounted to more ^ a n 
four Inches below normal during the f a l l of 1 9 5 6 . January of each year 
has experienced mors than the nomal rainfall,. I f i t had not been for 
Uo37 inches of extra rain during January of 1957 that year would have 
been below normal also. 

* The Nonaal precipitation i s based on data collected at Lodcwood Mesa 
on a similar s i t e i n the San Diego County coastal plain apprcodmately 15 
miles south of the Bressi Ranch Range Study. Records have been kept at 
this station for 16 years. 

-3* 



Table 1. Mean monthly temperature and humidity recorded on a 
hygrothermograph at the Bressi Range Study weather station. 

1 9 5 5 - 5 6 1 ^ 5 6 « 5 7 

Month Tamp. Humid. Temp. Humid. 

July-
August 
September 
October 
November 
December 
January 
February 
March 
April 
May 
June 

- - 6 7 7 5 

TO « 
_ 6 i i 6 8 
• 6 7 3 5 

6 1 

5U - $S rk 
5 2 6 6 5 7 69 
5 6 5 7 5 6 5 X 

5 7 6 ? 5 8 7 7 

6 3 6 b 6 » 7 8 

6 5 6 8 6 t 7 8 

Ihe wet Januarys have been followed each year by a comparatively dry 
February and Mardi. In most cases April, May, and June have had slightly 
more rain than normal. 

Starting i n April of 1 9 5 7 a second hygpothermograph was installed at 
a point six inches above ground level to measure actual conditions at the 
level i n which plant growth was taking place. 

This ground level hygrothermo graph recorded h i ^ s r mâ dmum temperature 
and lower humidity readings than were recorded at standard height (table 3). 

Although mean monthly maximum temperature at the level varied 
from 1 . 8 degrees warrner i n April to ii.O degrees higher i n June than the 
standard height, daily extremes showed an even greater range. Low level 
temperatures--particularly after a prolonged hot spell—^'ere occasiorjally 
5 to 6 degrees higher than at -Qie l i j foot level. 

The relationship between minimum temperature and maximum himiidity 
comparisons were not so clear except night time readings varied l i t t l e 
from night to night. For example, night time minimum teoaperature readings 
are frequently the ssme three and four n i ^ t s i n a row at ground l e v e l -
something that never happened at standard h e l ^ t . 



Table 2 . Occiparison of precipitation recorded on the Bressi Range 
Stuc^ during the period July, ISSh to June, 1 9 5 7 with the noxsial pre
cipitation for the area (lockwood Mesa)o 

Month 

Normal 

Inches Percent Inches Percent 
Departure 
from nomal 

Ju3y 
August 
September 
October 
November 
December 
January 
February 
March 
April 
May 
June 

OoOO 
OolO 
0,06 

51* 
23 
6 3 
6 8 
53 
81* 

Oo96 
0.29 
Oo06 

OoOO 
Oc92 
Oo55 
l*o99 

l l o 3 7 
2Uo31 
1 5 . 5 3 
2 i i . l l * 
17o01 
8,87 
1.76 
0.55 

OoOO 
OoOO 
OPOO 
OoOO 
loOO 
i o l 5 
2.77 
1.1*5 
0.30 
1,10 
1.23 
0.03 

0 . 0 0 
OoOO 

0 . 0 0 
OoOO 

l l a 0 7 

12«71* 
30.67 
16 . 0 5 
3-32 

12.18 
13o62 
Oo33 

-OolO 
-Oo06 
-Oo5U 
-Oo23 
- l o U 8 
l o 0 9 

-0.08 
-lo51* 
O.H* 
l.Ol* 
-Oo03 

Totals 1 0 : B 5 ""IooIO^" 

1 9 5 5 - 5 6 

Month 
Depart. 

Inches percent from norm< 

9 * 0 3 lOOoOO 

1 9 5 6 ^ 5 7 

-1779^ 

Departo 
Indies percent from nona« 

July 
August 
September 
October 
November 
December 
January 
February 
March 
April 
May 
June 

0.08 
0.10 
0.00 
0.00 
0.00 
i o l * 5 
2o97 
0o36 
Oc26 
lc71 
0.03 
0.00 

l o l l * 
lol*3 
OoOO 
OoOO 
OoOO 
20o85 
1*2.68 
5.17 
3.73 

2i*o57 

OoOO 

,08 
,00 

«Oo06 

-Oo52* 
23 
18 
29 
17 
58 

0 . 7 5 
- 0 o l 6 
- 0 . 0 6 

OoOO 
OoOO 
0o02 
0.06 
0.00 
0.23 
6 . 0 5 
1 . 1 0 
1.61 
1.38 
lo73 
0.31* 

0 , 0 0 
OoOO 
0 . 1 5 
OoU7 
OoOO 

8 3 
33 
78 
8 6 

1 
1*8 
8 

12 
11.02 
13.82 
2.71 

OoOO 
- 0 . 1 0 
« 0 o 0 U 
-OoliB 
•"lo23 
-2 
1* 
>1*0 
,37 

-0.1*0 
-0.21 
0.1*2 
lo5ls 
0.28 

Totals 6o96 lOOoOO •3o86 1 2 o 5 2 IDOpOO l o 7 0 
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Table 3o Mean monlihly temperature and relative humidity at two 
different levels, Bressi Range Study Area.. 

Avffo Low Avge H i ^ o Mean 

Standard Ground Standard Ground Standard Ck'ound 
Tfflnperature (degrees Fo) 

April h9.h 6k.B 66 .6 5 6 o 5 5 8 . 0 

May 5 3 . 3 6 6.7 69o2 60 ,7 61.2 
June 6 O 0 I 6 0 . 1 7 5.0 7 9 o O 6 7 o 6 6 9 . 6 

Himidity (percent). 

April 60o2 5 2 7 9 . 6 7lt.8 
May 9 5 o 3 9 7 . 1 7 6 . 0 72o8 
June U 9 . 5 l42oO 9 U - 3 9 3 o U 71.9 6 7 . 7 

Vegetation Surveys 

During the period covered by this report three vegetation surveys were 
made to find how well the introduced perennials and legumes had established 
themselves; to determine plant successional trends and to evaluate tbs ef<» 
feet of our grazing manag^ent arid cultural treatments. 

This information was needed i n order to measure the effectiveness of 
what had alreac^ been done on the stud^, and to help i n developing future 
plans. 

During the smrveys the line transect melted was used i n collecting 
data. In this method a 10 foot tape was stretched out on the ground with 
i t s mid point toudiing the plot marker stake. The tape was oriented vcp 
and dowii the steepest slope gradient c Vegetation touching the tape or 
projecting into a vertical plane above i t was recorded by species and 
the tap® length intercepted. Information was recorded on niaiber of plants, 
species present, crown spread and basal area, i f applicable. 

For purpose of aialysis, the vegetation was divided into four classes. 

le Sirubs 
2. Perennial grass 
3o Annual grass 
Uo Forbs 

Ihe data indicate that with the exception of Plot h there appears 
to be no sigpificant difference between plots i n either establishaent 
of introduced species or changes i n vegetation classes (table k) o 

- 6 -



Plot U (no treatment prior to burning) appears to be re growing to 
brush much faster than the other plots and shows poor results i n the 
establishing of grasses or forbs. 

Despite the effort made to control brush sprouts and seedlings this 
form of vegetation i s tending to increase over the entire area. From less 
than l i e 5 per sent ground cover i n 1 9 5 5 , the brush cover has increased to 
13oU per cent i n the spring of 1957. Allowing sprouts to develop a year 
and then burning, as was done on plot 3 , had no apparent effect i n re^ 
ducing sprout regrowth. 

Considering a l l perennial grasses—both native and seeded-«as a group, 
the prc^ortion of groxmd covered by their crowns tended to increase the 
f i r s t year, but showed a slight decline frm 1956 to 1 9 5 7 » 

One of the most significant items indicated by the data has been the 
steady and rapid increase i n both forbs (annual and perennial) and annual 
grasses ( f i g . 1 ) . These two classes of plants taken together have i n 
creased from l U o 6 per cent ground cover to 55oU per cent—more than three 
times—in two years. Total ground cover has evidently doubled since the 
spring of 1 9 5 5 -

Although the percimtage of git>und covered ly the leafage of perennial 
grasses has declined only slightly during 1956, a detailed examination of 
individual species givcjs an entirely different picture. A l l species with 
the exception of velcit^ji'ass have declined greatly i n numbers of plants 
(table 5 and f i g . 2 ) c Data collected i n 1 9 5 7 show only U l per cent of the 
number of individual plants present i n 1 9 5 5 * The greatest decline i n 
number of plants occiured i n lyegrass. 

'7-



Table k* trends i n opmpositicai of plant cover,. Bres^. JRange 
Stucfy Areaji 1 9 5 3 - 1 9 5 7 * 

C^ound cover (per cent) 

Vegetation class Plot Noo 1953 1 9 5 5 1 9 5 6 1 9 5 7 

Shrubs 1 36o7 0.7 9.3 1 0 . 5 
2 3 8 . 1 2 c 8 7«6 17oU 
3 * 6.3 7.6 I6o0 
k * lc2 22o0 Ii8o0 
5 31«ii 8.0 10o6 9 c 8 

Averagei«t 3Uo8 U o 5 8.8 13.1* 

Perennial grasses 1 U» 0 1 2 « 6 H t . l 5 . 8 
2 U o 5 8 . U 1 0 . 2 9 o 7 

3 * 1 0 . 9 1 0 o 5 8 . 8 
h * 0 . 0 0 . 2 l o O 
5 l o U 7 e 0 5 o 5 l 5 o 5 

Average** 3oO 9 o 7 1 0 . 1 10.0 

Annual grasses 1 
2 
3 
k 
5 

Average** 

Porbs 1 
2 
3 
h 
5 

Average** 

* Data not available 
** Average does not include plot U. 

2 . 0 17o2 35o8 5Uo7 
2 o 0 2 1 o 2 2 6 o 2 29o3 

l 6 o 5 3 3 o 2 26.8 
* OoO 3.2 OoO 

7o6 l 5 o 3 3 9 o 2 3 0 o 7 
3o9 1 7 . 6 3 3 . 6 35oU 

OoO 9 . 0 8 . 5 35>o5 
0 . 6 5o6 9o8 1 7 o l * l 6 o l 1 0 . 0 2h.l * l i i o 5 lUoO 3o7 
OoU 1 2 o 2 2«8 1 5 . 1 

1 0 . 7 7 c 8 2 0 . 0 

- 8 -
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195S 2 9 5 7 

• r - - Forbs 

• Annual Chrass 

Perennial Qrass 

Figure 1. Trends In ccmposition of ground cover, Bressi Range 
Stuc^y Area: 1 9 5 3 « 1957. This is a pictorial representation; area 
occiQ)ied by each kind of vegetation i n the figure, for each year, 
indicates the area occiQ)iad tff that kind on the ground. The s l ^ of 
an individual line ft^cm one year to the next has no significance of 
i t s e l f . 



Table 5* Average nmber of perennial grasses per transect, Bressi 
Bangs Studj Area« 

Species 
Years 

Species 1 9 5 5 1 9 5 6 1957 

Stipa 1*23 l o 3 2 0 . 1 * 3 
Smilo o.oU 0 . 2 2 0 . 1 2 
Hardlnggrass 0 . 6 7 0 . 3 9 0 . 2 7 
i ^ g r a s s 1 . 5 2 0 . 5 7 0 . 2 5 
Veldtgrass 0 . 1 2 0 . 1 3 0 . 3 7 

Total 3 a 5 8 2.63 le^Ul* 

Each transect was 10 feet i n length. 

TS^—-—: — — 

Figiire 2 . Trend i n average nis&ber of perennial grasses, Bressi Hangs 
Stuc^ Area. 
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The data show there.was an increase i n basal area by a l l species 
frm 1 9 5 5 to 1 9 5 6 5 then a sharp decline ty a l l except veldtgrass i n 
1 9 5 7 (table 6 and figo 3)o Apparently a l l plants that established 
themselves ^ew rapidly at f i r s t and total basal area increase offset 
loss by death of some plant Se However, as a greater portion of the ground 
surface became occupied by plants, competition among individuals became 
more intense and the growth rate of perennial grasses began to slow downo 
As the growth rate became slower, loss of plants that died was greater 
than the increase growth, so net basal area declinedo 

Veldtgrass, on the other hand, has made a steacfy increase i n nu&bers 
and i s now second only to the native stipas i n abundance o Althou^ rank« 
ing thi2*d among the introduced perennials i n basal area i t has increased 
i n size while a l l other perennials have shown a decline (table 6 and 
figo 3 ) 0 

During the seeding operation i n 195U, rose, crimson, subterranean, 
and bur clovers wore seeded onto the stuc^r area. Individual plants of a l l 
four species were found during the vegetation survey made during the spring 
of 1 9 5 5 (table 7 ) 0 However, crimson and subterranean clover disappeared l y 
1956, and rose clover by 1957. Bur clover (on the other hand) decreased 
in numbers and volume i n 1 9 5 6 , and then materially increased in 1957 
(flg9. k 7)» Bur clover i s known to respond markedly to yearly weather 
variations, as do many other annual forbs. ^swever, additional study w i l l 
be needed to deteradne I f this response may be due i n part to the various 
applications of f e r t i l i z e r on the project. 

Table 6. Basal area of perennial grasses. Bressle Range Study Area. 

Species 

CJpound cover (per cent) 

Species 1 9 5 5 1956 1957 

Stipa l o 2 3 2 o 0 0 l o l l 
anllo OoOO 0 . 3 U O0O8 

Hardlnggrass 0 o 3 9 0 o 7 5 O 0 6 3 
1 ^ grass O 0 8 6 0.99 0.55 Veldtgrass O.Oli 0 o 2 2 O o 5 3 

Total 2 . 5 2 U o 3 0 2.90 



Figure 3, Tot&l basal area of perennial grasses, Bressi Hangs 
Stucly Ai*ea. 

Table 7 * Freqiisncgr of occurrence and proportion of ground covered 
by clovers, Bressi Range Study Area. 

NiBttber of Plants Per cent Ground Cover 
1 9 5 5 1^56 1 9 5 7 1 9 5 5 1956 1957 

Rose clover O.U 0 . 2 0 . 3 0 . 1 

Bur clover 0 , 3 0 . 1 1.7 0 . 1 <• 0 . 2 
Subterranean clover 0 . 1 m 0 , 1 • 
Crimson clover 0 . 3 • 0 . 2 -

Data collected Isgr line transect method from a l l plots. 

1 2 « 



Fimre h* Trends i n proportion of ground coyer ocoupied by clovers, 
Bressi Ran^e Stuc^ Area. 

I t has been pointed out previously i n tliis report that there has been 
a sequence of both seasonal and annual precipitation deficiencies. Probably 
more important than the total yearly shortage of precipitation i n the develop
ment of perennials have been quite severe shortages of moisture at c r i t i c a l 
times for plant growth. Examples of this are precipitation shortages of 
from one to nearly two and one-half inches that have /occurred each December 
just as the perennial grasses have been commencing growth (table 2)c. The 
r a i n f a l l during December of 1951; was loi*8 inches below normal—a condition 
that may have had a considerable effect on the establishment of the seeded 
species germinatiiig at that time. 

Following the seeding operation portions of the area were either rolled 
with a sheep ̂ s^-foot roller 5, disked, or l e f t untreated to serve as a checko 
Data collected during the period covered by this report indicate that the 
type of treatsnent used to cover the seed had a very material effect on both 
number of plants and basal area. The total number of seeded plants counted 
on the rolled area i n a l l years showed from two to three times the number 
occurring on the other two areas (table 8 and figs. 6 and 7)o Although 
the data indicate disking failed to assist in establislriing a permanent 
perennial grass cover, i t does not bring out the lack of comparability 
between areas receiving different treaiament. For the most part, the 
sheep *s-foot roljjig was confined to areas formerly i n brush cover while 
the disking was done on areas previously covered with annual grass. Ifei-
doubtedly the competition from the regrowth of annual grass was an 
important factor in the establishment of the introduced species o Addi
tional studies should be made by locating and examining identical areas 
that tiave received the various treatments 0 



Oo6 

Figure $• l^nds i n nusbers of clover plants, Bressi Range Studjy 
Aresc 

Table 8. Relationship between establishment of seeded perennials and 
method of seed coverage, Bressi Range Stucfy Area. 

Method of seed 1955 1956 1 9 5 7 
coverage 

Noo Basal area No» Basal area No, Basal area 

Sheep's^foot r o l l e r 
Disk 
Uncovered 

5 o 6 3 o l 

2 o 7 2 o 6 

2 o l 2 o 0 

3 . 3 

l o 2 

2 o 3 

2 o U 
ii.O 

2 . 6 U . 2 

0 . 6 X . 1 

0 . 7 X . 5 

Number cf plants on a 10 foot transect and basal area i n per cent 
of grour^ cover based on site treatment following seeding i.e., rolling 
with sheep«s-foot ro l l e r , disking, or no mechanical post seeding treatment. 

-11*. 
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6 . 0 

h.O. 

2 . 0 . 

0.0 . 

13^ "TOT" 

Figure 6 . Relationship between method oS seed coverage and nitabers 
of perennials, Bressi Range Study Area. 

Grazing Kanagsment and Forage Production 

FrcBi the time the project was seeded i n late 19$h until may, 1 9 5 5 , no 
livestock were grazed on the Bressi Range Study Area i n order to allow the 
newly seeded plants a chance to develop. On May 7 , approximately 7 5 head 
of cattle were placed on the range. However^ due to the lateness of the 
season, the introduced perennial grasses proved to be so much more pal-
atable than the annuals that the stock concentrated their grazing on these 
plants and l e t the annuals alone. Grazing becsme so destructive that tbs 
stodc had to be removed by Hay 19<» 

Following seed casting by the perennial grasses, stock were put back 
on the study area. About 30 head of cattle and horses ©razed for a month. 

On July 1 5 , 1956j» fifteen head of cattle were placed on the project 
area and were removed on October 1 5 , when the pereradal grass began to 
sprout* ^ 

On February 2 3 , 1957, l 6 head of cattle were allowed to enter the 
study area in- order to u t i l i s e weedy annual grasses while i n their most 
palatable stage and to reduce annual grass competition. Hie animalji 
found the annuals sufficiently palatable and readily took than u n t i l March 
30, when they were r^oved. 

- 1 5 « 



Production of foragd on the Bressi Rfinge Study Area was detenained 
by two methods t 

1« Clipping studies. 

2o Observations of range condition. 

I n 1951*1 during the early part of the project development, two one-
quarter acre exclosures were constructedo A third exclosure was built i n 
1 9 5 6 . A l l tlipee were divided into two ccmpartffient8-«a cattle-and«rodent 
exclosure and an exclosure from cattle only. The areas surrounding ths 
exclosures are open to grazing livestock and feeding by rodents o 

The two original exclosures are situated i n dryland pasture si t e s , 
while the area in and adjacent to the third exclosure i s irrigated with a 
sprinkler eyQi>m.o | 

I n addition to the regular annual vegetation survey, clipping studies 
wore made at a i l three exclosures during May of 1 9 5 7 , following 2 0 animal 
unit months of grazing that year, A total of 2!^ samples was collected i n 
and around each of the areas, and the material oven-dried. An examination 
of the data shows that with the exception of exclosure three, the irrigated 
area, there i s no significant difference between forage condition or ground 
cover density inside or outside the exclosure (table 9)o However, casual 
observations show a definite utilization of forage by both cattle and rodents. 

Table 9 ^ Forage production on three exclosures arid the adjacent 
areas, BressL Range S^udy Area. 

Forage production (pounds per acre, ovendry;* 
Type of Exclosure 

No. 1 No. 2 No. 3 
(Unirrigated) (Unirrigated) (Irrigated) 

Rodent and c^ittle 13^7o90 2 3 9 5 o 8 0 1 * 5 0 1 . 2 0 

Cattle only 2 3 U l c 3 5 871o20 3 l 5 8 o l 0 

Open to grazing 1 8 1 5 . 0 0 12l*l*o57 2 1 7 8 . 0 0 

• Results based on 6 0 clipping t^sts. 

l l i i s probably means that individual s i t e differences cause such variation 
i n plant growth that amounts taken by a grazing pressure of O o l 6 animal 
unit months per a c r e — t h i s year'^s amount—are not readily detected. 

As would be expected, the stock apparently have concentrated on ths 
irrigated plot and have taken approximately 2 , 0 0 0 pounds of vegetation per 
acre. Total production i n excess of i * , 5 0 0 pounds of ovendry material. 
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was recorded for this areao 

The dryland pasture exclosyres show that on an average 1,6141* pounds 
of ovendry forage are produced per acre. 

The second method of estimating forage consisted of taking randcm 
obsearvations of range condition while recording animal unit months of 
graaingo 

Total grazing for the year 1$$$ amounted to 6? animal unit months 
or a yield of 1 AUM per l o 6 acres. Although undoubtedly some damage was 
done to the perennial grass i t was probably due to placing the stock on 
the range too late i n the year rather than by too intense utilization. 
Surveys the following spring indicate a 1*0 per cent increase i n ground 
cover of herbaceous vegetation (over data collected during the spring of 
the previous year). 

In 1956 the range produced kS animal unit months of forage; stocking 
was at a rate of 2.7 acres per animal unit month. 

Ely the end of July, 1957 (the end of the report period), 20 animal 
unit months of fo3.'age have been consumed and as has been previously 
mentioned clipping studies have, i n general, shown no measurable degres 
of utilization. 

The foregoing indicates "ttiat ground cover i n herbaceous vegetation 
increases rapidly under a stocking rate of l o 8 acres per animal unit 
month. In addition, 20 animal mtit months of grazing utilized so l i t t l e 
forage that i t was not readily recordable. 

Assuming the requirements for one animal unit per month to be 900 
pounds, the present range could be grazed at the rate of la5 acres per 
animal unit monih provided grazing dates were propei'ly controlled. This 
would s t i l l leave on the ground mors than 60 per cent of the 1^6hh pounds 
of ovendry forage produced—a sufficient amount to insure a steadily 
improving range ecnditiono 

Previously mantioned data indicate that annual grasses and forbs 
appear to be increasing at the e^gjense of the perennials. This would 
indicate a continuation of the pi^grain of spring and f a l l grazing witli 
somewhat greater utilization of the annuals during their succulent period. 

Herbldds Applications 

During tlis period covered by this report herbicides ware used i n an 
attempt to control brush regrowth. On July 13, 1 9 5 5 , a series of herbicide 
test plots was established on the Bressi Range Study Area. Tbe objective 
of these tests was to detezroine the effect of different herbicides on sprout 
growti^ at a time when plant physiological processes were slowed down and 
resistance to herbicides was at a maximum. In addition, inf orroation on 
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tlioe and cost of spot spraying was obtained. The theory involved was that 
a rancher m i ^ t have some spare time or hired help between major ranch 
operations wliich m i ^ t be used to advantage i n checking sprout growth on 
a brush range improvement project. Table 1 0 l i s t s ths herbicides used 
on the test plots. 

Table 1 0 . Chemical formulations used on tlie herbicide test plots, 
July 13, 1 9 5 5 , Bressi Range Stud^ Areac 

Chemical * 
Diesel O i l 

(wetting agent) 
(gallons) 

Water 
(gallons) 

1 / 2 gallon 2,U'»D 1 1 0 0 

l | gallons 2 ,1* '=^ - 2,i * , 5-T ll 1 0 0 

3/k gallon 2,U,5"T 0 1 0 0 

* Four pounds acid equivalent per gallon. 

One half^acre plot was sprayed with each mixture. Shrubby plants 
constituted about 6 per cent of ths ground cover on each plot. A thres«> 
gallon back-pack type sprayer was used; the operator, employing the spot 
spray method, walked frcm one sprout clunpto another; each clump was given 
a good drenching of spray. The operator attonpted to get a uniform cover
age of each sprout without spending too mudi time. 

Time and quantity of spray required for each of the three plots sprayed 
were very nearly the same, with sane variations i n herbicide cost being the 
major factor i n differences i n total oost per acre. 

E i ^ t gallons of spray solution were required per acrei approodmately 
an hour's time wss required to mix, transport, and spray ttm herbicide on 
each acre. 

During September, 1955, an inspection of results was made and results 
estimated (table 1 1 ) . 

Table 11, Hate of sprout k i l l on herbicide test plots, Bressi Range 
Study Area. 

Chemical Sprout k i l l (per cent) 

2,Uo.D 7 5 
2,U,5-T 8 5 
2,U,5«T-2,U«* 9 8 



Uaing information obtained frm these studies, a l l sprout growth on 
ths study area was sprayed during the springs of 1956 and 1957 i n an 
attempt to control shrubby regrowth. Althou^ s l i ^ t 3 y more expensivs, 
ths 2,li,5«T-2,U«D mixture gave the h i ^ e r k i l l of sprouts o I t was 
decided to use this mixture i n sprout control operation^ 

In Apidl, 1 9 5 6 spraying of bri;sh sprouts was begun, using the mixture 
of i j gallons of 2,i4«D-2,U,5"T i n h gallons of o i l and 100 gallons of water. 
The spray was applied using a high-pressure pump mounted on a four^i^eel" 
drive truck. Several break-downs hampered the operation, and more spray 
was required than had been anticipated since spray mater:? a l had been ordered 
on the basis of quantities required for the test plots i n 1955, when the 
brush sprouts covered s i x per cent of the ground. When spraying commenced 
i n 195 6 , sprouts had increased until they constituted nine per cent of the 
ground cover-«consequently req^iiring more material. Only plots 2, 3s and 
5 were completed i n 1 9 5 6 . Plots 1 aid 1| were sprayed i n the spring of 
1957o 

Data collected so far do not indicate that effective control i s 
being obtained. Shrubby vegetation increased an average of 66 per cent 
on the sprayed plots during the year following spraying. 

Information gathered to date probably does not show effect of the 
spraying done i n 1957o 

In the l i ^ t of present knowledge the spraying should have been done 
in the spring of 1955—the spring following the burn—to be the most 
effective. 

F e r t i l i z e r Studies 

In 195U, at the time of seeding, a 250-foot wide strip of phosphate 
f e r t i l i z e r was applied the f u l l length of the study area. This application— 
at the rate of kOQ pounds per acre—was based on exploratory information 
tliat most soils in the study area were deficient i n phosphorus. I t was 
hoped that f e r t i l i z a t i o n would stimulate gro^rth of the introduced species-
particular l y the legumes. Such B. vigorous herbaceous growth would tend to 
retard the growth of brush aeedlings and sprouts. 

In November, 1955 three additional f e r t i l i z e r plots weî e established 
for further tests of f e r t i l i z e r s , i n conjunction with the 195U phosphate 
application. 

Bands of the same concentration of phosphate 198 feet wide and 396 feet 
long were applied next to the o r i g l m l strip. These applications would lielp 
to detemine the effect of ferti l i z a t i o n the year following seeding. 

Bands of ammonium nitrate 1 ^ feet long and 66 feet iiide were applied 
at right angles to the phosphate strip ( f i g . 7). The nitrate was applied 
at the rates of 50 and 100 pounds of nitrogen per acre. 

At this time no quantitative analysis has been made of the response 
of the plants to fert i l i z a t i o n ; however, visual observations show a 
definite response to ths nitrogeno Plants receiving the nitrogen ferti» 
l i a e r appeal* to be darker green i n color and are growing mora vigorously. 
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Precipitation shortages may have partially limited the response of both 
ths xdtrogen and phosphates« 

Treble sifter i^osphate 
1*00 lbs. /acre 
19$S «=• one year after 
clearing and seeding 

Treble si;qper phos0iate 
1*00 Ibs./acre • 1951* 
Time of clearing and seeding 

ibnmonium nitrate 
1 0 0 Ibs./acre 

Ammonimi nitrate 
5 0 Ibs./acre 

Figure 7 o F e r t i l i z e r plot layout, Bressi Range Stu<^ iirea. 

Ccmpetition Studies 

Both detailed studies and random observations made i n 1 9 5 5 h&'ve shoim 
that perennial grasses seeded into areas of established annuals have failed 
almost completely. This occurred even whei^ the annuals had been disked 
under i n an effort to set them back. Subsequent vegetation surveys have 
shown a steady increase i n both annual grasses and forbs, while perennials 
have declined i n nmber and amount of area occupied. Since perennial grasses 
appear to have several advantages over annuals for livestock production in« 
eluding high palatability for an extended period into the siamaer, i t appears 
worthwhile to s e ^ out key elements of this competition. Once the key 
elements have been determined i t may be possible to eliminate or lessen 
the competition^ In order to accomplish this objection the following 
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tests and observations are being mades 

lo F e r t i l i z e r plots. Data from existing f e r t i l i z e r plots are being 
analyzed to see i f addition of f e r t i l i z e r has any effect on plan* com-
position. Results may show i f availability of s o i l nutrients i s a limiting 
factor i n perennial grass developmento 

2o Grazing pressure. Long term analysis of data collected i n and out 
of the exclosures may give information on the effect of grazing on perennial 
grass establishment. 

3o Irrigation tests. During May of 1956 a 0 . 2 acre test area vas 
established near the water development and divided into three cceipartxientst 
a cattle and rodent exclosure^ an exclosure for cattle only; and an area 
open to grazing. This area was seeded during January of 1957 and irrigated 
with sprinklers« The amount of irrigation required i s based on water coa-
sumptlon calculated frm atmometer readings from instriaaents installed at 
the project weather station. Studies of clipped plots i n the oattle^rodant 
exclosure show a yield of U , 5 0 1 o 2 0 pounds of ovendry forage per acre com
pared to an average of 1,796.85 pounds per acre for the same part of the 
other two exclosures on dry pasture. Although stock took the equivalent 
of moare than 2 , 0 0 0 pounds of forage per acre frm this irrigated and grazed 
area the residual stand consisted of 2 , 1 7 8 . 0 0 pounds of ovendry forage-
more than the average of the protected areas of the dry pasture exclosures. 

U. Deferred ccmpetitiono Ono of the problems i n ths establishment of 
perennial grasses and forbs i s that relatively slow-growing perennial seed
l i n g cannot cofapQte favorably with the vigorous annual seedlings for 
moisture, nutrients, or light during the early stage of i t s development. 
Once the perennial i s established, however, under proper management i t may 
be able to succeed. A three^acre plot was laid out to test the f e a s i b i l i t y 
of eliminating competition of resident annuals during the period when 
perennial grass seedlings were becoming established; the additional objective 
of this t e s t was to produce sane forage during the process. This plot was 
disked three timea during the winter of 1955^^56 after the annual grasses had 
started to develop, i n an attempt to k i l l thamo On ^ r i l 2 8 , 195©, the area 
was band seeded with sudan grass and fe r t i l i z e d with l 6 - 2 0 « 0 f e r t i l i z e r 
i n alternate rows.. Forty pounds of sudan and 66 pounds of f e r t i l i z e r were 
applied per acre. On July 2 0 , 1 9 5 6 , the sudan ^ a s s area was mowed to 
produce crown sprouts. Cattle had already utilized most available forage. 
By October 1 5 the sudan grass had begun to sprout; stock were again placed 
on i t to u t i l i z e a l l possible forage. During January various combinations 
of tile same species used originally i n seeding the study area were baxxi 
seeded into -^e sudan plot. Although ccmplete data on development of the 
seeded species are not yet a v a i l a b l e there was a spectacular response to 
this f e r t i l i z a t i o n by mustard (B^asd^a sp.) and wild oats (Avena barbata 
and fatua). These plants grew so vigorously that they had to be mowed '£n 
Fel^uary i n order to allow the seeded plants a chance to establish them" 
selves. Apparently i t requires more than one yesr and lighter grazing 
to enable sudan to control annual grasses ^ d forbs. Also, i t was very 
apparent that resident plants can respond spectacularly to f e r t i l i z e r 
applications intended to bef»fit introduced species. 
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So far i t i s too early to determine answers to c o a ^ t i t i v e factors 
£rm these studies, however, a continuation of present methods should 
yield valuable basic information. 

Summary 

Vegetation su2rveys using the line transect method of sampling were 
made during the spring of 1 9 5 5 , 1 9 5 6 , and 1957. Information gathered 
during these surveys indicate the following. 

1. There ha^ been a three-fold increase i n the ground cover i n 
annual grasses and forbs. 

2 . Despite the use of herbicides, brush sprouts and seedlings 
have increased from U . 5 per c«it ground cover in 1 9 5 5 to 13.1* per cent 
ground cover i n 1957* 

3o AH perennial grasses, with the exception of veldtgrass, have 
declined i n both nisabers and basal area. Veldtgrass has increased and i s 
now the most abundant of a l l introduced species. 

lio Rolling with a sheep "^s-foot r o l l e r appears to be the best method 
of seed coverage. When the broadcast seed i s not covered very poor ger« 
mination results. Disking results i n good germination but where valuable 
native perennials are p2?esent i t may destroy or injure seme of thsm. 

5 . Gorazing methods and rates of stocking have varied considerably 
as conditions on the area have changed. Present management plans c a l l for 
heavy spring grazing to u t i l i z e weedy annuals and then lighter summer and 
early f a l l stocking to take perennials after their seed has been cast. 
The 2 0 animal unit months of grazing so far i n 1957 has not been heavy 
enough to be indicated by clipping tests. The Bressi Range Area i n i t s 
present condition coulxi probably annually carry 8 0 animal unit months. 

Detailed studies on f e r t i l i z e r , postponement of annual grass compe
ti t i o n i n relation t o perennial development, arsi effects o f irrigation ' 
are being carried on and w i l l be continued. 
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August 1 8 , 1 9 5 8 
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