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THE BRESSI RANCH RANGE STUDY
FINAL REPORT

History and Objectives

The Bressl Ranch Range Study is a cocperative project of the
California Division of Forestry; Agricultural Extension Service of
the University of CGalifornia; Alwin Wiegand and Soms, cperators of
the Bressi Ranch; and Mrs. Vincent Bressi, the landowner.

The ;éfojaet was e¢stablished in 1953 to determine and demonstrate
practical metlods of raeplasing brush with a permanent forage cover of
palatable gragses and legumes within the socuthern California coastal
area, Various methods of brush removal, revegetation, and gragzing
management ware to be tested and results demonstrated,

The work accomplished prior to January, 1955, has been reported
previously in "The Pressi Range Study - First Progress Report.® Ac-
tdvities on the project from January, 1955, through July, 1957, are
covered in "The Bressi Range Study - Second Progress Report, 1955 -
1957.°

The Study Area
The study area is located 5 miles southesst of the town of Carls-
bad in the San Diego County coastal area-=a region of rolling hills,
narrow valieya, and occasional mesas. OSummers are warm and dry, and
winters generally mild, with an averags amual precipitation of
approximately 10 inches -~ almost all occurring during the win-
ter months.



The principal woody vegetation consisted of a coastal sagebrush
association dominated by lemonade-berry (Rhus integrifolia), toyon
(Photinia arbutifclia), chamise (Adenostoma fasiculatum), scrub oak

(Quercus spp.), and lauwrel-sumac (Rhus laurina).. Associated with
these taller shrubs was a number of lower-growing species. The most
impartant were wild buckwheat (Eriogonum spp. ), various species of
ssge (Selvia spp.) and California sagebrush (Artemisia californica).

Herbagcecus cover under the brush was sparse cmsisting primarily
of small individual plants of needlegrass (Stipa sppe). Open areas
and former croplend supported a fairly heavy cover of mixed ammual
grasses consisting largely of wild ocats (Avena spp.) sand bromegrasses
(Bromus spp.).

The study arsa containe 123 areas, comprising five nearly par-
allel ridges. Each ridge serves as a separate test plot. The eleva-
tion of the project varies fvom 170 to 450 feei above sea lsvel,

The ranch has been subjected to grazing by livestock fram the
early days of Spanish colonization in the San Diego region.

Four soil series have besn recognized on the project: Olivenhain,
Altamont, Ayar, and limme, With the various depth phases present the
soll pattern is quite complex; however, with minor exceptions the
gcils are all fins~textured in both surface snd subsoll,

Sumary of Project Activity 1953 - December, 195h
The Bressi Range Study was divided into five mejor plots during
1953; various test facilitiss were installed, including 203 sample
subplots, two exclosures, and a weather stetion. A topographic map
was prepared, which served as a base for detailed vegetation and soil

surveys, made that yeer and early in 195h,



ferent plots was crushed with heavy equipment or sprayed with herb-
icides, and bumed during the summer of 195M,

During the late fall of 1954 a mixture of peremnial glh-asées' and
logumes consisting of hardinggrass, smilo, ryegrass and veldtgrass
and rose, subterranean, crimson, and bur clovers was seeded bLy air-
craft.

In order to secure betier germination the seed was covered by
two methods - light disking, and rolling with a sheep's-foot roller.
Comparable areas were ieft uncovered to serve 2s a check,

Triple-superphogphate at the rate of LO0 pounds per acre was
applied to a 250-1'901; wide strip the full length of the project area.

Susmary of Project Activity January 1955 - July 1957

Vegetation surveys using the line transect method of sampling
were made during the spring of 1955, 1956, and 1957. Information
gethered during these surveys indicate the following.

1. There has been a thres-fold increase in the ground cover in
annual grasses and farbs.

2. Despite the use of herbicides, brush sprouts and sesdlings
have increased from .5 percent ground cover in 1955 to 13.L percent
ground cover in 1957, This may be partially caused by season of
herbicide application (July 1955).

3. All peremial grasses, with the exception of veldtgrass,
have declined in both numbers and bassl arees. Veldtgrass has in-
creased and is now the most abundant of all introduced species.

h, Relling with a sheep's foot roller sppears to be the best
method of seed coverage, When the broadcast seed is not covered very
poar germination results, Disking results in good germination,but

-3:;




where valuable native peremnials are present it may destroy or injure
soms of them.

5. Grazing methods and rates of stocking have varied consider-
ably as comﬁtiom on the area have changed. Present manegement plans
call for heavy spring grasing to utilize weedy anmunals and then
lighter summer and early fall stocking to take perennials after their
seed has been cast, The 20 animal unit months of graging so far in
1957 has not been heavy enough to be indicated by clipping tests. The
Bressi Range Area in its presemnt comdition could probsbly annually
carry 80 animsl unit months,

Veather Data

Information on precipitation, temperature, and relative humidity
has been gathered on the Bressi Range Study eince the middle of 195
by weather instruments, including a non-shielded cylindrical rain
gauge, and a recording hygrothermograph instalied in a standard
westher instrument shelter, During the entire period of observatiom,
temperature has never dropped below freezing at the weather station
and temperatures ab&e 100 degrees F, have occurred on very few days.
There ic a uniform yearly cycle in mean temperaturs with a maximum
in July or August; however, mean humidity values +tend to fluctuate
with soms of the highest values cccurring during the summer months
(Table 1). The lowest mean humidity velue=-=35 percent--oscurred in
November, 1956, and the lowest single reading of 2 percent occurred
on November 19, 1958, These extremely dry conditions are brought
about by fall and winter Santsna winds that blow from the desert
areas into much of coastel southern Califernia.

e




Table 1. Mean monthly temperature and humidity recorded on a hygrothermograph at <he
Bressi Range Study weather statiomn.

Stendard Height « b} foot lavel

‘ 1955 to 1956 1956 te 1957 1957 to 1958 1958 to 1959 1959 o 1960
{Month Temp. Humid. Temp, Humid, Tamp, Humid, | Temp. Humid, Temp, Humid.

— - 67 % | 69 70 72 5 7h 7h
- ol e o 72 &8 7 77 72 73
e . 70 65 67 69 75 6k 69 60
o e 6 68 65 7h 7h 59 - -
e o 67 35 61 66 67 50 . -
- e 61 118 63 62 67 L2 sk 80
sk % 55 7h 61 &0 63 é6 16 78
52 . 57 69 61 77 59 66 53 77
56 27-~ 56 51 58 7h 68 6 | 57 76
57 9 58 77 N 7h 67 72 60 70
63 éh 63 72 66 76 é5 70 6L 71

65 68 67 72 69 7h 69 7% End of Project ;%5
._ . 1
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Precipitation totals have been less than nomq%/ (Table 2) during
the winters of 1950~55 and 1955-56, 195859, and 1959-60, and exceeded
normal during 1956-57 and 1957-58.

A close. examination of the precipitation data shows that the
fell months of each year (including the wet years of 1956-57 and
1957=58 } have had a deficiency in preeipitation for plant growth. This
amounted to more than four, inches below normal during the fall of
1956, January ol each year has experienced more than the normal rain-
fall, If it had not: been for L.37 inches of extra rain during Jan -
vary of 1957 that year would have been belew normal also. The 3,35
and 3.0 inch, departure from narmal for the months of Febrvary and
March 1958 browght this year sbove mormal rainfall.

1/ The norme) precipitaticn is besed on data collected at Lock
woed Mesa onm a shiilar site in the San Diego County ccastal plain
approximately 15 miins south of the Bressi Ranch Range Study. Records
have been kept at tifs station for 16 years.,



Table 2.

Comparison of precipitation recorded on the Bressi Range Study during the period July, 195L to May 1960

with the normal precipitation for the area (ILockwood Mssa).

195L-1955 mgg-ﬁ; 195657 1957=-58 195859 195960

Depart, Parv. Depart., Depart. Depart, Uaepart.

In. In. from In. from In, from In, from In. from In. Lrom

Hormal Normal Hormal Normal Normal Normal

July 0,00 0,00 0.08 0,08 0.00 0,00 0.00 0.00 0.00 0,00 0,00 0,00
August 0,10 0,00 =010 0,10 0,00 0,00 «0,10 0,00 0,10 0.00 =0,10 0.00 «0,10
September 0,06 0,00 =006  (G.00 =0,08 0.02 «0.04 0.00 <0.06 0.22 +0,16 0.00 ~0.06
October 0.5h 0,00 =054  0.00 =0,54 0.06 «0.48 .63 +1.09 0.45 =~0.09 0.75 +0,21
Nwemw 1023 1.00 'Gaza 000 11.23 C.00 “'1023 0080 "‘OohB 0615 '"locs 0,00 “1023
Decemr 2°63 1‘15 'léha 1.’.‘5 °1018 : 0923 "2;&0 1o56 "'1;0? 0115 "20‘&8 2 90 +0527
January 1.68 2,77 1,09  2.97 1.29 5:05  h.37 0.90 ~0.78 0,62 -1.06 3.03 +1.35
February 1,53 1.b5 =008 0,36 =117 1,10 «0.10 4.88 +3.3% ko +2.87 2,60 +1,07
March 1.8 0,30 =154 0,26 1,58 1.6 «0.21 4,90 3,06 0,00 =-1.84 0.32 =1.52
April 0.96 1,10 0.1k 1,71 075 1.38  o.42 2.45 #1.k9 0.68 «0.28 0.85 «0,11
Muy 0,19 1.23 lgOh 0.03 "0¢16 . 310'73'-': 1051‘ 0,30 "Oau ocw ~0.19 0. 25 "0¢06
June O.Cﬁ 0003 .0003 ano -0;06 X oe3h 0028 - oooo "orm OOm ~0a06 S~ i -
Totals 10.82 9.03 =1.79 6.96 =3.86 ~12~§52 11-h% 17.42 46,60 6.67 «l,15 10,70 «0.12
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The wet Jamuarys of 1954 - 1957 have been followed each year
by a comparatively dry February and March, In some years April,
May, and June have had slightly more rain thsn normal. Ths trend
is aimost reversed for the years of 1957 through 1940,

Sterting in April of 1957 a second hygrothermograph was in-
stalled at s point eix inches above ground level ©o measure
actual conditions at the level in which plant growth was taking
place. (Tabls 3).

This ground lsvel hygrothermograph recorded higher maximum
temperature and lower humidity readings than were recorded at
gtandard height (Tebles 1 and 3),

Although mean monthly meximum temperzturs at the low level
varied from 1.8 degreas warmer in April to 4,0 degrees higher in
June than the stardard height, daily extremes showed an even
groater range. low level iemperatures--particularly after a pro-
longed hot spell--were cccasionally 5 to 6 degrees highsr than at
the b} foot level,

The relationship between minimum temperature and maximem hume
idity comperisons wers net &0 clear eﬁ:cept. night time readinga
varied little from night to night. For example, night tims min-
imum temperature readings are frequently the zame three and four
nighte in a row at ground level-ssomething that never happened at
standard height,
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Table 3. Mean Monthly Temperat\u-e & Hmnidxty Recorded on a Hygramermogzaph at the Bressi Range Study Weather Station.
Ground level - % Fodt.

MONTH 1957 to 1958 1958 to 1959 1959 to 1960
Temc, Humld, Temp. Humid. Temp., Humid.
July 73 68 7h Th 17 Th
August Th 67 77 76 76 7h
Saptember 71 67 75 67 7h Th
October &5 70 Th 68 66 7%
Tovember 60 68 . 68 56 65 50
Jacember 63 65 65 sl 59 68
January 61 6l 60 73 53 72
Februery 60 82 57 72 5k 7%
March Y 80 63 1 1 3 58 17
April 63 76 67 67 61 69
May - 68 77 66 73 63 é8

June 71 Th 72 75 End of Project May 1960




Vegetation Surveys

During the period covered by this report six vegetation swrveys were
made to find how well the introduced peremnials and legumes had established
themselves, to determine plant successional trends, and to evaluate the
effect of our grazing management and cultural treatments.

This information w.aa needed in arder i measure the effectiveness of
what had already been done on the study, and to help in developing future
studies on other areas.

D'ping the swveys the line transest method was used in collecting
data. In this methcd 2 10 foot tape was stretched out on the ground with
its mid-point touchinz the plet marksr stake. The tape was oriented up and
d_oun the steepest slope gradisnt. Vegetation touching the tape or projecting
into a vertical plane zbove it was recorded by species and the tape length
intercepted. Information was recorded on number of plante, species present,
crown spread and basal area, if applicabls.

For purpose of snalysis, the vegetation was dividsd into four classss.

1; Shrubs.

2. Perennial grass.

3., Anmnual grass. '

L. TForbe.

The data indicate that with the exception of Plot L in the first 3 years,
there appears to be no significant difference betwesn plots in either establish-
ment of introduced species ar changes in vegetation classes (Table L).

Plot I (no treatmsnt prior to burning) at first appeared tc be regrowing
to brush much faster than the other plots, However, at the end of the survey
period (1960) it does not appear to have as much brush as some of the other
plots. Although at first showing poor results in the establishment of grasses

and forbs, it now has a2 good cover of these spscies.



Table Lo Trends in compesition of plant ecover, Evessi Range Study Area:

1953 - 1960.1/

1/ This tatle iz graphed i) the sppendix by ir :dividual plots ﬁn‘ ea'-h

vegetation fype. ‘
2/ Data not avellatle. -
3/ Average doue not inclule plot. kL
Plot’ Treatuante

Plot 1 - Brush railed duly 195].

Plor 2 = wnmltammuq ignition - Jltem e strips ralled

Plot 3 ~ Cheined down 1 year mio*‘e mrning.

Plot h = 1953 check plot == 5o traatment,.

Plo'o 5 ~ Aerial applicetion of ‘"a‘bms_iasa

&
o
H)

Spring 195k,

Vegetation Plot
¢clags No, ~1953 1955 1956 1957 1958 1959 1950
’ Mbs 1 345.? 0,7 9&3 10*?‘ 201;0 ?hsB 563
4 38.1 2.8 7.6 Tk 2.2 22.h  20.0
3 2/ 6.3 7.6 16,0 16.6 1.9 18.%
b; ”jf ldg 22#0 !AB»O 1 l&s_ 12@6 10: i
5 i.ly 8.0 10.6 9,3 8.k 25.L Lo
Average3’ 3L4.8  L.S 8.8  13.h 19.3 21, 13.7
Perennial 1 b0 12,6 b1 5.8 12,6 22,7 9.7
- grasses 2 4.5 . 8.k 10.2 9.7 7.1 27.6  10.0
3 %/ 10.9 1{3“) 8.6 8.6 9.2 1.2
i ' 0,0 0.2 1.0 1Ly 10.6  6.h
5 XA A “».5 15.5 2,2 12;,0- i 39
Averagel/ 3.0 9.7 10,1  10.0 103 1870 9.5
Amual grasses 1 0 ‘17,2 35.8  Sh.7 37.3 15.k 20.2
- 2 2,0 21.2 26.2 29.3 -‘L-,&@ 2.2 5.7
3 %/ 16.5 33.2  26.8 L8, 22.8 22,6
L /0.0 3.2 o0 53. _-“s 20.9  2L.5
5 76 15.3 3942 73.8 17.6 22.8
hverego3/ 3.9 17,6 33.6  35.h 518 19.5 . 22.9
Forbs 1 OOO 9Q \-"».E.; 19\\,5 24;-13 ) 1&8 L 5e3
2 016 596 »1' b 1?wl 4.;5 i . 5: ? 5&9
3 §/ 36.1 0.0 2ha 195, 0.7 0
N 2/ A5 1hC 3.7 k2 0. 8.5
5 ChoS122. 2.8 154 o.év' b ‘:;_&WVB
Iveraged/ o 10.7 7.8 20,0 “:: 33, 5 6 flg(.-,B
r’“m; Bover 82.5  ©0.,3  18.8 81,.1 su 9 -
Average naregmmd IS 39,7 2.2 159% 3&, ¢ hygi



Despite the effort made to control brush sprouts and sesdlings this
form of uéetation increased over the. entire area. Frozxi an average of less
than lj.5 percent ground cover in 1955, the brush cover increased to an
average of 21,0 percent in the spring of 1958. Thers has besn & decline the
last two ywars, (1959-1960) until the brush cover is 13.7 percent. Some of
this decline ray be httﬁbui;ed to a deficiency of precipitation causing the
young brush sprouts and seedlings to die-back. Some eviderice of this has
been noticed throughout the district. How much, if any, of this decrease
in brush cover could have been caused by the herbicide treatment has mot
been evaluated.

In considering the grasses, both seeded and native, as a group, the
proportion of the ground covered by their crowns indicates a general increase
through 1958, OSince then there has been a decreass which in all probebility
ie again due to a precipitation deficiency.

One of ths most significant itens indicated by the data has been the
stoady and sorewhat rapid incrsase in both forbs (ennual snd perennial)
and ennual grasses (Figure 1), especially up through the period of normal
precipitaticn (1958). Since that time there has been a slight decrease in
these species, These Lo groups increased from an average of 28.3% of the
ground cover in the spring of 1955 to an average of 55.3% in 1958, Currently
they comprise an average of 27.7% of the ground cover.

Although the percentage of ground covered by the leafage of the perennial
grasses has declined to some degree, an examination of the individual species
gives an entirely different picture. The number of native stips plants has
had the greatest fluctuation, but at the current time they srs graater in number
than at any tims. Hardinggrass has had little fluctustion and is now second in
nurbsr of plants, Veldtgrasi has increased steadily to the point where it now

ranks third in number of plants. The number of smilo plants has changed very

&‘129
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Figure 1. Trerds in composition of ground cover. Bressi Range Study Area: 1953 ~ 1960,  This is a

piotwial repregentation; ares oceupied by each kind of vegetation in the figure, for each
yoar, indlcates the area ccoupied by that kind on the ground, The slope of an individual
line frem one year %o the next has no aigniﬂcance of itself,



little, and at the end of six years has only inereased in nwiber from
0.0l to 0.05 in a ten foot transect (Table 5 and Figure 2). The data
for 1960 show only 55% of the number of individual plants present in

1955. The greatest decline in number of plants occurred in ryegrass.

The data show thers was an inorsase in basal ares (ryegrsss ex-
cepted) by all species until at this time the basal area is 2.58 times
greater than in 1955 (Table 6 end Figure 3). Appavently all plants
that established themselves grew rapidly at firat and total basal area
increace offset loss Ly mortelity of soms plants,

During the aseding in 195h, rose, crimson, subterranean and bur
clovers were soeded onto the study ares. Individual plants of all four
species were found during the vegetation survey made in the spring of
1955 (Table 7). Howsver, crimscn and subterransan clover dissppeared
by 1956, and rose clover by 1958. Dur clover--on the other hand--
decreased in numbers and volume in 1956, and then materially increased
in 1957, and dscreased alightly in 1958 (Figure L), and diseppeared again
in 1959 and 1960. Bur clover is known to respond markedly to yearly
weather variations, as do many other emnual forbs. The additional study
nsaded to determine 1f this respunse was due in part to the various
applications of fertiliser ca the project could not be completed because
of discontinuance of the project (Figurs 5).

It has been pointed out previously in this report that there has
been a sequence of both ssasonal and annual precipitation deficiencies.
Prcbably more important than the total yearly shortage of precipitation
in the development of peremnials have been quite ssvere shorteges of
moisture at critical tinmes for plent growth. Examples of this are
precipitation shortages of from one to nearly twe and cne-half inches

-



Teble 5. Average number of perennial grasses per transsct, Bressi Range Study Area.

Years
Species A% 1956 1957 ~1950 1959 1560
Stip& 1. 23 1032 0¢ !‘3 Qe 53 1*58 1: 27
Smile 0.0k 0.22 0.12 0.17 0,38 0.05
Hardinggrass 0.67 0.39 0.27 0,21 0.30 0.3h
Ryegrasgs 1.52 0.57 0.25 0.01 0.02 0.02
Veldtgrass ’ 0.12 0.13 e 37 0.h2 0,16 0.29
Totd. .3-5 58 2@63 103&’4 Qald-l 1 u9?

Egch transect was 10 fest in length,

Lekib



Nurber of plants ~ 10' transect

2.0

1,5

0.5

Stipa
Harding
Valdt
Smilo

40D oo

1955 1956 1957 1958 1959 1960
Figure 2. Trend in average number of perennial grasses. Bressi Range Study Avea,
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Table 6, Basal avea of perennial grasses, Bressi Range Study Area.

Cround cover (percent)

. Species 1955 1956 1957 1958 1959 1960
Stipa 1.23 2,00 1,11 1.32 k.18 3,89
Smilo 000 003,4 0.08 0.73 Q. BJ 00]5
Hardinggrass 0.39 0.75 0.63 0.67 0.69 1bk
Ryegrass 0.86 0;99 0‘55 0 0 04%
Veldtgrass 0.0k 0.22 0.53 0.74 0,32 0.98

Total 2.52 % ) 2490 305 8.00 5,58
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Teble 7o

Frequency of occurrence and propartion of ground covered by clovers, Bressi Range Study Area.

Rose clover
Buy clover
Subterranean
elover
Cyimson ¢lover

Humber of Plante
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0.k
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0.1
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Q0.1
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Percent Ground Cover
19

9
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0,07
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e

0.02°

Percent GCround Cover
9 19

On 05 —— b
00?2 0001 Oo Oh

-non - -

Eaked - - s

Data collected by line transect method from all plote.
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Figure 4. Trends in numbers of clover plants, Bressi Range Study Area. 1955 - 1960, .
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Figure 5, ‘Irends in proportion of ground cover occupied by clovers,
Brogsl Range Study Area.



that have occurred each December just as the perennial grasses have
been commencing growth (Table 2). The rain-fall during December of 195)
was 1.48 inches below nog'mal--‘a condition that may have had a considerable
effect on the establishm;nt of the seeded species germinating at that time,
Following the sseding operation portions of the area were either
rolled with a sheep's~foot roller, disked, or left untreated to serve
as a check, Data collected during the period covered by the second
progress report indicate that the type of treatment used to cover the
seed had a very material effect on both number of plants and basal area.
The total number of sseded plants counted on the rolled area in all years
shaved from two to three tires the nW occurring on the other two
areas. Although the data indicate disking failed to assist in establish-
ing a permment perennial grass cover, it dees not bring out the lack of
copparability between areas receiving different treatment. For the most
part, the sheep's foot rolling wes confined to areas formerly in brush
cover while the disking was done on areas previously covered with annual
grass. Undoubtedly, the competition from the regrowth of annual grass
was an important factor in the establishment of the introduced species.
Studies should be continued by locating and examining similar areas that
have received the various treatments.
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Grazing Mensgement and Forage Production

From the time the project was seeded in late 195k until May, 1955,
no livestock were grazed on the Bressi Range Study Area in order to
- allow the newly seeded plante a chance to develop. On May 7, 1955,
approximetely 75 head of catile were placed on the range. However, due
to the lateness of the season, the introduced perennial grasses proved
o be so much more palatable than the annuals that the stock concentrated
their grazing on these plants and let the annuals alone. Orazing became
80 desti'uctive that the stock had to be removed by May 19.

Following seed casting by the perennial grasses, stock wers put
back on the study area, About 30 hsad of cattle and horses grazed for a
mordthi.

On July 15, 1956, fifteen head of cattle were placed on the project
arsa and were removed on Uctober 15, when the peremial grass began to
sprout.

On Februery 23, 1957, 16 hazd of cattle were allowed to enter the
study area in order to utilize weedy annuasl grasses while in their most
palatable gtage and to reduce amual grass compstition. The animals found
the ennuals sufficiently palatable and readily took them until March 30,
vhen they were removed,

" op Otgber 23, 1958, sixteen cows and nine calves were placed on the
study area. These were removed on November 11 as the area was not carrying
the minﬂe satisfactorily., Although there sppeaved to be sufficient forage
it did not have the food valus,

Ten. head of cattle were graszed on the area from May 1 to May 18, 1959,
In June, six more head were placed on the area, It was estimated that 17
animal unit months of forage was svailsble for the year, Because there was

a lack of forage and since 1t was a dry year the gates between the study
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area and the other paris of the range were left opens A supplement of
cull lims beans; bean straw, and volunteer oat hay was fed to the live-
stock, consequently, ithe perennials were graged very lightly this year,

Seventeen head of yesrlings were placed on the area on Mavrch 20,

1960, On May 11, an additional 66 cows and I3 calves were grazed oﬁ the
area, These were removed pricr to May 19, 1960 when the final vegetative
survey was made.

Production of forage on the Bressi Range Study Area was determined
by two methods:

1. Clipping studies.

2. Ubgervation of range condition.

In 195h, during the early part of the project development, two one-
quarter acre exclosures were constructed. A third exclosure was built in
1956. All three were divided into two compartments--a cattle-and-rabbit
exclosure and an exclosure from cattle only. The areas surrounding the
exclosures are open to grazing by livestock and feeding by rodents.

The two original exclosures are sitvated in dryland pasture sites,
while the area in and adjacent to the third exclosure is irrigated with a
gprinkler system.

In addition to the regular anmnual vegetation survey, clipping studies
were made at all three exclosures during May of 1957, following 20 animal
unit months of graszing that year. A total of 2, samples was colleéted in
and around each of the areas, and the material oven<dried. An examination
of the data shows that with the exception of exclosure thres, the irrigated
area, there is no significant difference between forage candition or ground
cover density inside or outside the exclosure (Table 10): Howsver, casuval
cbservations show a definits utilization of forage by both cattle and rodents.
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Table 10, Forage production cn three exclesures and the adjacent

areas, Bressi Range Study Area.

Type of Exclosure Forage production (pounds per acre, ovendry)
No. 1 No. 2 No. 3

(Unirrigated) (Unirrigated) {Irrigated)
Rabbit and cattle 1197.90 2395.80 L501.20
Cattle only 23h1.35 871.20 3158.10
Open to grazing 1815,00 12lh.57 2178.00

# Results bassd on 60 clipping tesis.

This probably means that individual site differences cause such
variation in plant growth that emounts taken by a grazing pressure of 0,16
enimal wit months per acre (1957) were not readily detected,

As would be expeciec, the stock apparently concentrated on the irrigated
plot and used spproximately 2,000 pounds of vegetation per azcre. Total prode
uction in excess of 1,500 pounds of ovendry matsrial was recorded for this
area. |

The dryland pasture exclosures show that on the average 1,64l pounds
of ovendry farage are producud per acre, )

The second method of estimating forage consisted of taking random
observations of range condition while recording zanimal unit months of
grasing,

Total grazing for the year 1955 amounted to 67 animal unit months
or a yield of 1 AUM per 1.8 acres. Although undoubtedly soms damage was
done to the perennial grass it was probebly dug to placing the stock on
the range too late in the year rather than by too intense utilization,
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Surveys the following spring indicate a LO percent increase in ground cover
of herbaceous vegetation (over data collscted during the previous year).

In 1956 the ramnge produced L5 animal unit months of forage; stocking
was at & rate of 2.7 acres per animal unit month.

By the end of July, 1957, 20 animal unit months of farage have been
consumed snd as has been previously meationed eclipping studies have, in
gensral, shown ne neasursble degree of utilization.

The faregoing indicates that ground cover in herbaceous vegetation
increases rapidly under a stocking rate of 1.8 acres per snimal unit month.
In addition, 20 animal unit months of grazing utilized so little forage that
it 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 1.5 acres per animal
unit month provided grazing dates were properly controlled and climatic cone
ditions were favoreble. This would still leave on the ground more than 60
percent of the 1,6l pounds of ovendry forage produced--a sufficient amount
to insure a steadily improving range condition,

Previcusly mentioned data indicate that ammual grasses and forbs appear
to be increasing at the expense of the psrennials., This would indicate a
continuation of the program of spring and fall grazing with somewhat greater
utilization of the ennuals during the succulent peried.

In those areas where the competition of shrubs has been greatly de-
creased or eliminated the peremnisl grasses are doing much better, This
tendency has been noted in other sreas where such campetition has been re-

noved,



hHerbieide Application

.« July 1955, herbicide test plots were established using come .
binations of 2,4-D and 2,14,5-T. Using information obtained from these
plots the entire area was sprayed in the spring of 1956 and 1957,
Effeeﬁ.ieneas of the herbicide applications has left much to be desired,
In the light of present knowledge, spraying should have been done in the
spring of 1955--the spring following the burn--and followed up in 1956
with a second application to have been the most effective. Detailad
data covering costs and chemicals for this work are given in Appendix B

" taken from the sscond progress report.

The data for the 1958 herbicide application are given belows
: ,
1958 Herbicide Application on Bressi. Project

Hand Spraying
Plot #2.
3 gals. Brush Killerl/ 88,51 + tax 826,57
15 gals. Diesel 1,90

. Totalia..'.ootnAoo&aot¢$289h7
h5 man hrs, & 130 erew truck miles :

—

Flot #5
7 gals, Brush Killer 262,95
35 gals, Diesel S:.h9

TOtalo ® & 9 ¢ ¢ v T @ ® © ¢ © B © ° 368511!‘
212 man hrs. & 681 crew truck miles _
1 1b. Analin Dye Marker 6.2L .
Totalo ® ® 5 2 2 & 3 ¢ @ @ v e 9w $103c15 )
 Iractor Spraying |

Plot. #3-
20 gsis, of Brush Killer @ $8.51 $170.20

A cletrac spray rig was used for 6 hrs. of equipment tims and
30 man hours were axpanded. '

Disking

Plot #1. This wes disked in July 1958 with a TD-18 and a brush disk
with the follewing expsnditures: ' :

2} ¥,E.0, man hours 18 gals, gasolins

8 Tractor hours 50 gals, diesel fuel
120 miles for service unit i qts. motor oil

60 miles for transport _
(This dlso included diskinz the fire bresks around plot #2 in
preparation for possibls burning.)

Y/ 2,4D & 2,4,5-T l.v.e. herbicide.

. .




Fartilizsr Studies

The application of fertilizer on dry land range to the soils re-
presented in the study area has been pondered for many years. By in-
creasing the mutrient level of these soils it was hoped that not only
would perennial grass establishment be aided, but that an increased
nutrient level would perpetuate the annual clovers and thereby incresse
qua.iity as well as quantity of forage.

The first exploratory trial was spplied in November of 1953. The
conclusions ﬁ'om these trials indicated that there was no response from
potash or sulphur applied separately. A slight response was seen o
phosphate and nitrogen when applied individﬁally. However, the best
rasponse occurred from the application of nitrogen and phosphate in
combination. The plot layout of these trials is covered in the ferte
ilizer trial sectlon of the First Progress Report. Response from the
combination application of N & P was seen for two years.

In the spring of 1958 a heavy growth of clovers was seen in the
equeres treated with phosphats. Nitrogen effects had completely dis-
gppeared by this time,

The fertilizer section of the Second Progress Repcort shows the plot
laycut for the combinations of nitrogen and phosphate that were applied
in three locations in November of 1955. No yields by clipping were taken,
but observations showed a similar response to that of the original exe
ploratory trials. The 250 foot phosphate strip deseribed in the Second
Progress Report was for the purpose of growth stimulation for the introduced
species of lsgumes.

Using the step-point system of vegetative survey a 2-L percent of
ground cover by clovers was noted while in the adjacent unfertilized area

only 1.0 percent of the ground cover was in clovers. With the exception of




& few smell arsas where rose, crimson, and sub-clovers appeared in
patches the fertilized and unfertilized area showed no marked differences
in subsequent years sither inside or outside of this phosphate strip.
During a field day held on the project in April 1958 it was of interest
to note. a marked phosphate response in the exploratory trial applied in
November 1953. This suggests a posaible carry-over response of phosphorus
for 5 years. This response was not seen in either the year before cr the
Jear after the 1958 growing sesson, This particular year was known by
lccal cattlemen as a "good clover year,®

The only conclusions that can be drawn from these fertilizer studies
on this range project are:

1. The addition of single elements of sulphur and
potash showed no response,

2, Responses to single applicetions of phosphate
and nitrogen are visible,

3. The combined applicatien of nearly equal amounte
of nitrogen and phosphate showed the greatest
response,

ke Rates of 160 pounds of P2 05 did not succeed in
- @stablishing legumes in the soils represented in
the study area,
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peremnial grasses seeded into amas of established axmuals failed almost
completely. The 1960 data does not appear to uphold thia, Perennill
grasses have maintained smce 1955 an average ground cover of 9 to 10 per=
cent while the ammual grasses have fluctuated from approxi.mately ki percent
in 1955 to 2 high of 52 percent. m 1958 and are row only 23 percent (Table
5 and Figure 1). Huch of the mnual fluctuation is directly related to the
variation in precipitation md some chango in percent of ground cover by
psrennials may have been dusg t.o grazing practices.

As a follow-up on the conclusions stated in the 1957 rsport an area
was selected to further test speedes compet:.tion. ‘The area was summer
fallowed and in the spring of 1956 sudan grass was plmted to clean up the
area, This was grazed down in ths summer of 1956. In January 1957 the
selected site was staked end planted to ths xrﬂ.xtures shmm in Figure 6. A
band seeding me taed was used,

Several things oceurred in this test that possibly negated any of the
results. | | | |
| 1. The sudan grass did not clean up the area.

2. Weed competition Qas ‘,éévera in all plots.

3. Fert.ilizer q:piiad t;o the indicated arsas showed prominent results.

L. Grazing for wesd control was not successful as f‘orage was good

cver the entire project

As a result of this the test was charged off as a failurs. However,
observation in 1959 did indicate that t.izere was a better stand of harding
and smilo esr.abli.,hed than expected. No clovers were sustained in either the
fertilized or unferhlized plotm |
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Soil Moisture Studies end Other Scil Data

Procedure:

In an effort to check soil moisture in reletion o rainfall
data, two soil moisture test locations were established: one on the
Ayar clay losm and one on the Linne clay soil type. A permanent stake
was driven on these two locations and soil sampiss were taken from
& location the same distance from the gtake, about three feet from
the preceding sample Ilocation. Subsequent samples were teken in a

clock-wise direction around the stake as follows:
¥ =~ Soil Sample ILocations

Samples were made wi.th 3 inch soil augers and taken at three
levels =~ 0 %o 6 inches, 6 to 12 inches, 12 to 18 inches, Moisture
determinations were made on an oven-dry basiz. The sdil was placed
in an oven at 95°'to 110° C. until there was no weight change, The
difference obtaﬁﬁd was then divided by the dry woigilt obtained to
give scil moisture on a dry weight basis. )

The date are included in the appendix ssd @ brief analysis ine
dicates that scll molsture in this area, on these soil types, and
under the precipitation patterns recordsd follows a general patiern

1/ ‘

a8 shown by other studies, =

1/ Pacific Southwest Forest & Range Experiment Station studies.
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SSI - WIREAND PROJECT

ERESS
Moisture Tests (U Weight Besis)
P fEEE

at variou ne

PIOT PIOT 3
0= 6" 6" « 12" 12" -~ 18" 0 - 6" 6" - 107 121 . 18W

_Percent Pergent Percent Peycent “ ‘Percent Percent

1955
anuary 13’ l9u71 20.22 19:33 20*90 21e39 15062
February 10, 18,88  20.43 19,47 21.64  20.2L 17.00
Mareh 10, 17.30 19.31 17.98 18.20 17.26 16,72
April 1L, 12.71 14,60 30.93 13.12 11.96 13.58
Mﬂ 93 1,4.17 15071 ]5098 160137 L6073 ul038
June 9, 13&0? 1&:08 11.09 17002 18020 17059
July 7, 0.8  11.90 1.4o 12.33 12,17 12,93
August L, 15.80 10,78 10.89 .89 12,40 11,83
September 15,  10.k1 9.84 10.1h 8.58 9.95 10,69
- October
Nmr 28, ) 13.&»21 11.5h 11,02 12#29 12w76 12037
Decembsr
%%ary Sy 11,58 11.68 11,12 12,98 13.66 - 13.74
February 3, 21.5 21,1 17.7 20.7 21.6 21.8
March 15, 15,07 17.49 17.86 1,79 13.89 16,33
Mareh m, 12001 111035 1h061 1)405‘ 13:36 13939
April S, 13.03  1h.57 1h.81 W7 15.23 12,36
May 10 06 12,97 12,13 12,06 1491 14,03
June 28, 0.2 181 1117 12,12 12,61  13.146
August 9, 8.92 11,05 10.79 10,3 111 1.4k
Sapmr 6 6o 87 9.27 8.82 7052 7.76 6.67
octﬂbar 18, 6 Bh 8.& 10.65 6916 8011 90’17
November 21, 7063 8.33 89% 9:.15 9.30 9,82
- December 21, 7.78 2,11 8.0 8,51  10.Lh 10,50
%mm 30, 26056 25009 23039 1606’4 17052 16027
February
March 21, 22,63 17.72 17.16 21,5 18.27 18.18
April L, 2047 18,22 17,36 17.43 18,16 15,61
May '
Juns i1.k6 13,79 13.13 Bog 14,58 13,52
July 10, C 9.95 169 11,58 12,09 10,35
August 20, 7.80 9.17 9q8h 8,49 9:.72 10,07
&pmers’ 8°h3 10081‘ n¢3° 90 38 10056 9002
October 29, 12,78 12,53 10,92 8,51 8.98 7052
Novenber '
Decamber
8 .o
5muary 2, 11.87 12,11 llo_lS 15,52 ]5001 11.98
Wy 6, 2,&003 25,96 219211 19.11 22,38 22,12
March 19, 17.22 23.89 10.36 13.1a 18.26 20,51
April
May
June
July 10, 10,00 12,09 10,30 12,08 13,36 13,08
Amt 12’ 7059 9.99 10076 10,91 908,4 11058




~ Soil Expansion Tesb:

It was raported in the prior progress report that a noticeable
expansion nf The soil occurred after the erea was burned and seeded,
To check this, two locations within exclosures were located and two
stakes driven at each location. Ope sbake wes driven to a 12 inch
depth and the other stake to a 36 inch depth. The stakes were
marked 8o that any upheaval or retraction of the soil could be dee
tected on the stake. The stekes were placed in exclosures to pres-
vent soil disturbances from grazing and any possible soil compaction,

Dio Martin H, Huberty%'/ cangidered the problem and concluded
thet the following sequences of evants ocourred to produce the upw
lifting of ths grourd surface follcwing burning:

"ﬁ;)'2 The heat gensrated by the fire was of sufficient intene
sity to tﬁfect the caleium carbonate in this ldgh lime soil,

b) Shortly after, the burn reference stakes were driven in-
to the soil,
c¢) With the coming of the rain or heavy fog, the lime was
hydrated, thus causing the s0il to expand. The reactions might be
as follows: .
CaCOy + heat—> Ca0 + CO,
Cald + HyO0—> Ca ((H)z

The hydrated lime would have a loose structurs and could pos=
sibly l.oeoum'. for a slight rise in elevation of the ground surface."

Dr, Martin Huberty did further soil analysis on the project
80ils and Table 8 is a result of these tests,

%/ Chairman, Dspartment of Irrigetion & Soils, U.C.L.A.
2/ Lletter to Elwocd Moore, director A.E.S, » San Diego County from
Dr, Mertin H, Huberty, dated Jamuary 9, 19596,
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Table 8. Mechanical Analysis, and Moisture Percentege (dry wt. basis)
at 60 cn and at 15 atmospheres.

Location Soil Soil Det. Texture Moisture ¥ at
No. Series Cond. No. ~ %3and %541t  %0lay ~ 15 atm. 60 cm.

1 Ayar Durned 1 55 19 26 11.8
2 56 18 26 12,

Av, 55.8 18.5 26 12,1 28.1
1 Ayar Not 1 55 19 26 1hh
Burned 2 57 18 25 13,7

Av. 56 18.5 25.5 1L.0 11.8
2 linne Burned 1 58 19 23 12.0
2 S5 22 23 13,7
2 Linne Hot 1 60 i8 22 14,7
Burped 2 58 20 22 17,1

Av. 59 19 22 15.9  3b.9

The 15 atmosphere values are comparsble to the soil noisture
content at the wilting percentags, while the 60 em values are 8lizghtly
higher in field capacity. From ths results obtained it is indicated
that burning has affected the water retention characteristies of the
soils with the burned soils having a lower moisture retentien capacity
at the wilting and field capacity percentages.
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1.

2.

3.

Sumrary

The establishment of the seeded species camot be scorrelated
with the various brush removel methods originally applied on the
areas

The methods of brush removal used to clear the area shows no

correlated affects on the regrowth of the brush on the project

area,

Vegetation surveys using the line transect msthod of sampling

were made during the spring of each year from 1955 through 1960

by the California Division of Forestry (Appendix C), Sampling

by the step-point analysis has also been made each spring for
the same period by the Sen Diego County larm Advisor's office

(Appendix A). Information gathered during these surveys in-

dicate the following:

a) Both methods of vegetation survey give a similar picture of
conditions and either method would be applicable to use on a
similar study. _

b) Forbs have increased 15 points in the average percent of
.gramd cover while sanual grasses hsve inereased § times.
Peremniels have incrsased three times and shrubs have de-
creased by 2.5 times or GO percent since treatment, However,
shrubs are increasing with time as they have inereased from
an average of L.5 percent in 1955 to an average of 13.7 per-
cent in 1960. They composed 3L.8 percent of the é,round cOv-
er prior to new treaitment.

¢) All perennial grasses, with the exception of veldtgrass,
have in gemeral decreased in the total number of plants, but
the basal arec has increased approximately 2.6 times.
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The use of herbicides at the proper @season of the year can be
beneficial 4in controlling sprouts and seedlings as shown by the
data obtained in the test plots vs, the actual operational pro-
gram in 1956 and 1957. Disking of a portion of the ares showed
aome beneficial results for a temporary period. Oraging methods
and rates of stocking have varied considerably as conditions on
the area have changed. The Bressi Range Project, in its improved
condition and under proper nanagement, could in all probability
carry 70 = 80 animal unit months annually.
Fertilizer studies,
a) The addition of single elements of sWiphur and potash showed
no response.
b) Responses to single applications of phosphate and nitrogen
were feasibls,
¢) The combination application of nearly equal amount of nit -
rogen and phosphate showed the clearest response.
d) Rates of 160 1bu, of Pp Og did not succeed in establishing
legumes in the soils represented in the study area.
Competition studies. The data oblatusd from 4his study left
mich to be desired and did mot give any substantial informaticn,
S0il studies. In clay soils of this type there is indication
that burning affects the wat‘er retention capacity of the soil by
lowering it.
Some of the project area has now been converted to agricultural
and truck crop use. The San Diego County Farm Advisor plans to
continue step-point analysis on the unaffected areas as long as
possiblé in tﬁe future. The area will not be grazed in the
future or have any future treatment for brush removal,
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APPENDIX A

Table 5, Step-point vegetative data summary for the Bressi Range Study
Pl'Ojecto

Plot '
Tambsr 1955 1956 1957 1958 1959 1960

Seeded Peremnials / \

. 1 1,10 8.08 6,09 3,62 L93 3.31
(Ryegraas) 2 L858 W07 6,96 3.17 3.27 .60
(Herding ) 3 2.6 2,50 9.69 3.91 7.2 8.3
(Velst ) I 06 5 L16 161 .78 .54
(Smilo ) s 6.66 7.10 18,45 17,78 1L.Sh 10.26
Seeded Clovaers Q

1 2,17 5L .78 1.1 48 00
(Bur Clover ) 2 £TL .26 ,08 .13 .00 .0O
(ROB. Clover ) 3 ,56 «19 uSl «79 00 «00
(Sub Ciover ) h 0L .00 .00 L0 500 0D
(Crimscn Clover) 5 loih 0L W91 W31 00 00
STIPA ~ Giant Stipa 1 1.73 2.72 5.71 3.22 5.61 6,30
"j P4 1.60 1&73 5:0& 2-66 70&0 6-70
- 3 2,00 2,41 7.8 L.oco 8.89 10.34
N 11 47 1.13  2.8% 3.00 5.52
5 1.7 2,94 8,37 3,08 9.73 8.10
ANNUAL GRASSES '@
l_' 1.39 1&5’-‘ 9«-37 1501‘8 lhdn 20016
(Wiid Cats ) 2 2 .85 5,20 6,77 L33 5.20
(Soft Chess ) 3 1.36 2.65 16,62 17.h8 10.75 22.00
gﬁed Broms ) h 0L aOl ¢~31 2.07 012 1-26
Ammunal, Fescue) 5 232 1:36 5a8h 160131 6.81 13.68
(Ripgut
FORBS
SRS 1 3.61L 5.62 7.05 5.0h 3.87 1.73-
(Filares ) 2 4.89 3.09 9.22 6,27 g..‘oo 7.50
(mt leer) 3 Sallh hﬁ?S 16-37 8035 .2h 5'30
(Weeda ) h »81 1087 20’40 h.98 5110 ho68
{Lotus ) [

1082 2076 11.)‘3 6"42 5092 3.96
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Appendix B

Table 10, Chemical farmilations used on the herbicide test plots, July 13,
1955, Bressi Range Study Area.

. Diesel Oil
Chemical 4 (wetting agent) Water
(gallons) (zallons)
# gallon 2, 4-D ! 100
1 2 gallons 2, =D - 2,4,5-T I 100
3/k gallon 2,4,5-T 0 100

* Fouwr pounds acid equivalent per gallon

One half-acre plot was sprayed with each mixture. Shrubby plants eon-
stituted gbout 6 percent of the ground cover on each plot. A three-gallon
back-pack type asprayer was used; the operator » employing the spot spray
mthdd, \\ralked from one sprout clump to enother; sach clump was given a
good drenching of spray, The operator attempted to get a uniform coverage
of each sprout without spending too much time.

Time and quantity of spray required for each of the thres plots sprayed
were nearly the same, with some variations in herbicide cost being the major
factor in differences in total cost per acre. |

Eight gallons of spray solution were required per acre; approximately
an hour's time was required to mix, transpord, ‘and spray the herbicide on
each acre.

During September, 1955, an inspection of results was made and results
estimated (Tabls 11),




Table 11. Iate of sprout kill on herbicide test plois, Bressi Range

Study Avea.

Chemical Sprout kill (percent)
23h=D - 75
2,&,5"‘1“ 85
292}:5"?'2_: L=D 98

Uging information obtaired from these st‘ndi;os; all eprout growth
on the study area was sprayed during the springs of 1956 and 1957 in an
attempt to conbrol shrubby regrowth. Although nlightly more expensive,
the 2,4,5-T=2,4-D mixture gave the higher kill nf sproute. It was de-
cided to use this mixtuwre in sprout control operation.
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