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THE BRESSI RANCH RANGE 5TUDX 

FIML REPORT 

Hiatoxy aiad Objectives 

The Bressi Ranch Range Study is a cooperative project of the 

California Division of Forestry; Agricultural Extension Service of 

the University of Califcarniai Alwin V/iegand and ^ons^ qjerators of 

the Bressi Ranch; and Mrs* Vincent Brssci^ the landoimer* 

The project was establislied in 1953 to determine and demonstrato 

practical laetbods replacing brash with a permanent forage cover of 

palatable grasses 40^ legunŝ s within the southern California coastal 

area« Various methods of brush i^moval^ revegetation, and graaing 

management were to be tested and results demonstrated* 

The work accomplished prior to January, 1955̂  has been reported 

previously in "The Bressi Range Stuc^ - First Progress Report*** Ac-

tivities on the project from January, 1955^ through July, 1957, are 

covered in "The Breasi Range Stud|y ~ Second Progress Report^ 1955 -

1957." 

The Study Area 

The study area is located 5 miles southeast of the town of Carls­

bad in the San Diego County coastal arsa-^a region of rolling hills, 

narrow vall^s, and occasional mesas* Summers are warm and dry^ and 

winters generally mild^ id.th an average annual precipitation of 

approximately 10 inches -* almost all occurring during the win­

ter month 3« 



The principal woody vegetation consisted of a coastal sagebrush 

association doninated by laraonade-berry (Rhus integrifolia), toyon 

(Photinia arbutifolia)g chandsc (Adenostana fasiculatuin)^ scrub oak 

(Quercus spp«), and laurel*-suiriac (Rhus laurina)q. Associated with 

these taller shrubs was a nuirâ er of lower«gro%ilng specieSo The most 

is!5>artant were wild buckwheat (Eriogonuin spp*)^ various species of 

sage (Salvia spp») and Calif omia sagebrush (Art̂ relsia oalifornica)^ 

Herbaceous cover under the bioash was sparse consisting primarily 

of small individual plants of needle grass (Stipa spp*)« Open areas 

and Ibrmer cropland siipported a fairly heavy cover of mixed amual 

grasses consisting largely of wild oats (Avena spp,) and bron^grasses 

(Broeaus sppe)* 

The study area contains 123 areasĵ  coi^rising five nearly par« 

allel ridgesa Each ridge serves as a separate test plot« The eleva-

tion of the project varies from 170 to k$0 feet above sea level* 

The ranch has been subjected to grasing by livestock frcci the 

early days of Spanish colonisation in the San Diego region* 

Four soil series have been recognised on the project: Olivenhain, 

Altamcait, Ayar# and XAnne* With the various depth phases present the 

soil pattern is quite cos^lex; however^ with minor exceptions the 

eolla are all fLne'^texturod in both surface snd subsoil, 

Suxamary of Project Activity 1953 •» Bsceidber, 195U 

The Bressi Range Sta<fy was divided into five major plots durjbag 

1953; various test facilities were installed^ including 203 ampilM 

subplots^ two exclosures^ and a weather station^ A topographic mi^ 

was prepared^ which served as a base for detailed vegetation and soil 

surveys^ made that year and early In 195Uo 



ferent plots was crushed \d.tb. heavy equipment or sprayed with herb­

icides, and buzned during the sumer of 195U* 

During tlie late fall of lS$h a mixture of perennial grasses aiid 

legumes consisting of hardinggrass, smUo, z^egrass and veldtgrass 

and rose^ subterranean^ crimson, and bur clovers was seeded by air­

craft. 

In order to secure better germination the seed was covered by 

two methods - llg^t disking, attd rolling with a sheep's-foot raOQ.er» 

CcBR9>arable areas were left uncovered to serve as a check. 

Triple-superphosphate at ths rate of kOO pounds per acre was 

applied to a 250-foot wide strip the ihU length of the project area. 

SuBsaary of Project Activity January 19$$ - July 1957 

Vegetation surveys iising the line transect zathod of sarq}ling 

were made during the spring of 1955> 1956, and 1957* Informatiafi 

gathered daring these surveys indicate the fbllovdng* 

1» There has been a three-fold increase in the ground cover in 

annual grasses and forbs. 

2* Despite the use of herbicides, brush sprouts and seedlings 

have increased f^m U.5 percent ground cover in 1955 to 13*U percent 

ground cover in 1957, This may be partially caused by season of 

herbicide application (July 1955)» 

3« A H perennial grasses, with the exception of veldtgrass, 

have declined in both numbers and basal area^ Veldtgrass has in­

creased and is now the most abundant of all introduced species* 

k» Rolling with a sheep's foot roller appears to be the best 

method of seed coverage* îHten the broadcast seed is not covered very 

poor ge2%iination results* Disking results in good germination,but 



^ere valuable native perennials are present it way destrqy or injure 

soioe of them. 

5. Grazing melhods axA rates of stocking have varied consider­

ably as conditions on ths area have dianged. Present management plans 

call for heavy ^sring grassing to utilize weedy animals and then 

lifter suianer and early fall stodcing to take perennials after their 

seed has been cast^ The 20 animal unit months of grasizig so far in 

1957 has not been heavy enou^ to be indicated by clipping tests* The 

Bressi Range Area in its prasant condition could probably annually 

carzy 80 animal unit months^ 

Weather Data 

Information on precipitation, ten5)erature, and relative humidity 

has been gathered on the Bressi Range Study since the middle of 195U 

by weather instruments^ in<^uding a non-shielded cylindrical rain 

gauge, and a recording hygrothenaograph instaHad in a standard 

weather instrument belter» During the caitir® period of observation, 

teiqperature has never dropped below freezing at the weather station 

and temperatures above 100 degrees F« have occuired on very few days. 

There is a uniform yeaziy cycle in mean temperature with a maximcm 

in July or August; however, nsjan humidity values tend to fluctuate 

with sosss of the highest values occurring during the suaiaer months 

{Tabl® l)o The lowest msan humidity value—35 percent—oecurred in 

November^ 1956, and the lowest single reading of 2 percent occurred 

on Hovember 19$ 1958» These extremely dry conditions are brought 

about by fall and winter Santsna winds that blow from the desert 

areas into much of coastal southern Califcrnia« 



Table 1« Msan monthly tes^erature and huaddity recorded on a hygrothermograph at Joe 
Bressi Range Study weather 8tatilon« 

Standard Height ̂  U| foot hsmil 

I 

" '* '™ '• 

1955 to 1956 1956 to 1957 1957 to 1956 1958 to 1959 1959 to I960 
Month Humld« Tempe Kuralds. Tsssp, T«sp. Husidde Tempo Humidfr 

July 67 75 69 70 72 ?5 7h 7!» 
/lugust 71 66 75 77 72 73 
September 70 65 67 69 75 6h 69 60 
October mm •tM 6U 68 65 71. 7U 59 «•)«* 
Kovflinber <9<W «>E> 67 35 61 66 67 50 «»•» 

beo^ber 
5U 

w c s 61 U8 63 62 67 U2 5U 80 
Januazy 5U > ^ 55 7U 61 60 63 

59 
66 Ii6 78 

February 52 66 57 69 61 77 
63 
59 66 53 77 

Karoh 56 57 56 51 58 7U 65 65 57 76 
April 57 69 58 77 6l4 7U 67 72 60 70 
?4y 63 6U 63 72 66 76 65 70 6U 71 
June 65 68 67 72 69 7li 69 72* End of Project ̂ fey 

I960 



Precipitation totals have been less than normal (Table 2) during 

the winters ot 195Ji-55 and 1955-56, 1958-59, and 1959*60^ and exceeded 

normal during 1956-57 and 1957-58, 

A dose examination of the precipitation datâ  ̂ ows that the 

fall months of each year (including the tfet years of 1956-57 and 

1957-58) have had a deficiency in precipitation for plant growth. This 

amounted to more than four , inches below normal during the fall of 

1956* January of eadi joar has experienced more than t ^ normal rain­

fall* If it had noli been far h*37 inches of extra r?̂ in during Jan­

uary of 1957 that year would have been below normal also^ Tiie 3»35 

and 3*06 inch, departure from ncrmal for the months of February and 

Itoch 1958 brought tMs year above normal rainfall* 

3/ The norma! precipitation is based on data collected at Lock«» 

wood Mesa on a siillar site in the San Diego County coastal plain 

approodmately 15 ml*^ ? ̂ uth of the Bressi Ranch Rar̂ ge Study, Record© 

have been k^t at i^Js station for l£ years. 



Table 2« Conparison of precipitation recorded on the Bressi Range Study duriiig tki» period July, 195U to May I960 
with the normal precipitation for the area (lockwood Ms8a}o 

195U'̂ 1955 19g5-56 19$6^$1 1957-58 1958«59 1959-60 
ifep̂ rto Depart. C®part« ""̂  I)epart. ' faepart. Depart.-

Ine In© from In* î ora In* from In« from In^ from In« from 
Kormal Normal Koraal Normal Normal MormaX 

Jxily 0«00 OoOO 0«08 OoOS 0«00 
August oao 0«00 *«0el0 0«10 0*00 0,00 
September 0«06 0*00 -0«06 0.00 «0.06 0.02 
October 0*51i 0«00 -o«51i 0«00 -0*51; 0.06 
Kovenjber lo23 leOO «o»23 0^00 1.23 0.00 
DeceiJ^r 2o63 i a 5 -I0U8 1«U5 "1«18 0,23 
January I068 2.77 1.09 2.97 1*29 6.05 
February 1^53 ioii5 «0«0S 0«36 -1.17 1.10 
March la8U 0.30 -10511. 0«^6 -1.58 1«61 
April 0,96 lao o.iU lc71 0.75 
May oa9 lc23 i«oU 0.03 -oa6 
June 0«06 O0O3 «0o03 OoOO -0,06 0.3U 

Totals 10^82 9«03 -1*79 6c96 -5^86 12̂ 52 

OoOO 0.00 0.00 0«00 0^00 0.00 0.00 
«oao 0.00 -0.10 0*00 -0.10 0.00 -oao 
-ô ou 0«00 -0.06 0.22 •K)a6 0.00 -0-06 
-0.U8 1.63 -̂ 1,09 0*IJ5 -0.09 0.75 •<-0.21 
-1*23 0.80 -OJ43 o«i5 -1.08 0.00 -1.23 
«2«ij.O lo56 -1*07 0*15 -2.U8 2.90 •K).27 
I4.37 0*90 -Oi78 0*62 -1*06 3.03 n . i 5 
-OcliO 14.88 •̂ 3*35 h.hO *2.87 2*60 n*07 
-0.21 Uo90 0.00 -1.8U 0,32 -1«52 
0*li2 2.U5 MM 0*68 -0.28 0.85 -pai 
l«5U 0.30 t0.1l 0.00 -0.19 0.25 "K)*06 
0«28 0,00 0.00 -0.06 

lioUl 17.I42 •>6.60 6.67 -1*.15 10*70 -0.12 



The t*et Januasys of 19$h - 1957 have been followed each year 

by a coiaparatively diy February and Msreh. In soine years April, 

Msŷ j and June haw had slightly niore rain than ncrml. The trend 

18 alfflost reversed for the ysars of 1957 throi^ 1960. 

Starting in April of 1957 a second hygrothercw^aph was in­

stalled at a point six inches above ground level to measure 

actual conditions at the level in ̂ c h plant growth was taking 

place. (Table 3)« 

This grcaind level l̂ rgrothersoograph rsco^ded higher maximum 

tenqperature and lower humidity readings than were recorded at 

standard height (TabliBs 1 and 3). 

Although mean monthly maximum tamperatuars at the low level 

varied from 1»8 degrees warmer in April to h^O degrees higher in 

June than stand srd hei^t^, daily extremes showed an even 

greater rang©* Low level temperatures**partieularly after a pro­

longed hot ̂ ell-«¥ere occasionally 5 to 6 degrees higher than at 

the hi foot level,, 

The relationship between minimum teiuperature and maximiim hum­

idity conparisons were not so clear except night time readings 

varied little from light to nighty For example, ni^t tim® min­

imum tesBperature readings are fre^ntly the same three and four 

ni^ts in a row at ground lQvel̂ «*somsthing that never happened at 

standard height. 

-8r 



Table 3o Ifean Monthly Tanperatnre & Hmni-dity Eecorded on a Hygrotherinqgraph at the Bressi Range Study Weather Stationo 
Ground Level « J Foot. 

Wmru 1957 to 1953 1958 to 1959 1959 to i960 
?̂ !!ip. HwBd.dft Teirp* Hunddo Temp« Humide 

J.ay 73 68 7k 7k 77 Ik 
Aigust 7li 67 77 76 76 7k 
Sspteaibeir 71 67 75 67 7U 72* 
October - 6$ 70 7U 68 66 75 
;!cyiremb̂  60 68 . 65 56 65 50 
December 63 65 65 5U 59 68 
Janaaiy 61 6k 60 73 53 72 
February 60 82 57 72 5U 75 
March 57 80 63 71 58 77 
April 63 76 67 67 61 69 
May 68 77 66 73 63 68 
June 71 7k 72 75 End of Project Kay I960 



Vegetation Surveys 

During the period covered by thie report eix vegetation surveys were 

made to find hour well the introduced perennials and legumes had established 

themselves, to determine plant successional trends, and to evaluate the 

effect of our gracing management and cultural tâ atsoetitŝ . 

Thie Information was needed in order to measure the effectiveness of 

what had already been done on t̂ie study, and to help in developing future 

studies on other areas*. 

Dring the svarreys the line transect metliod was used in collecting 

data* Xh this method a 10 foot tape was stretohsd out on ths ground wit^ 

Its mid«point touching the plot marker stake^ The tape was oriented up and 

down the steepest slop© gradisnt* Vegetation touching the tape or projecting 

into a vertical plane above it was recorded by species and the tape Isngth 

intercepted^ Infonsaticm was recorded on number of plants, species present, 

oroHn spread aisd basal if applicable* 

For purpose of analysis, the vegetation was divided into four clas8es# 

1# Shrubs* 

2# Perennial grass. 

3« Annual grass« 

h» Forbs, 

The data indicate that with the ezcception of Plot h in ths first 3 years, 

there appears to be no significant difference between plots in either establish-

moat of introduced species cr changes in vegetation classes (Table h). 

Plot 2; (no treatD^nt prior to burning) at first appeared to be regrowing 

to brush much fast^ than the other plots* However, at the end of the survey 

period (I960) it does not appear to have as much brush as soms of the other 

plots. Although at first showing poor results in the establighment of grasses 

and forbs, it now has a good conrer of these species. 

10 • 



TabXe h<? Trends in compcsltion ox 
1953 - 19604/ 

plfint cc¥'er̂  Bressi Eaigs Study Area: 

Vegetation 

Shrubs 

Perennial 

Plot 
No« 1953 

1 
g 
3 
h 
5 

Avex'ageJ^ 

36*7 
33*1 
2/ 

3U»8 

1955 1956 195? 1953 1959 i960 

0.7 9.3 10*5 20,0 2U.3 5.3 
?,.6 17*Ii 22 22.h 20.0 

6:3 7.6 16*,0 16.6 11*9 15*4 
1.2 1̂ 6*0 ll**lj 12.6 10.? 
8,0 10.6 9*3 18,14 25.1i 
U.5 6.8 13.ii 19.3 21.0 13.7 

1 U*0 12*6 5.8 12.6 22.7 9.7 
2 U,5 8.1 9.7 17.1 27«6 10.0 
3 10.9 8̂ 8 8.6 9*2 1I4.2 
k 0^0 1,0 llJi 10.6 
5 7*0 15*5 . lit̂ o-

Avarage^/ 3»0 9,7 10.1 10.0 loa r -9*5 

AmUisl grasses 1 
2 
3 
h 
5 

Aver£^33/ 

Forbs 

3 
U 
5 ^ 

/i.vâ s;ge|/ 

2^^!^e~*3!'otjff''^Si"5ovQr' 
Average Bareg«>urjd 

2.0- 17*2 35.8 37.3 15*1̂  20.2 
2,0 21.2 26*2 29.3 22.2 25.? 

16.5 33.2 26.8 î 8.5 22..:8 :22.6 • 

r:6 
0«0 3.2 ' 53.̂ 3 20.9 

r:6 15*3 39.2 30.7 73»3 1̂7*6 :22*.8 
3*9 17.6 33.6 35.14 51̂ 6 19.5 . •22.9 • 

0,^ 
0,6 
2/ 

^ 9̂ 0 
5.6 
16,1 
11*̂ 5 
12*2 
10*7 

17*5 

8,5 

10.0 
liuC 

?*a 

19*5 
17a 
2U 1̂ 
3*7 

15* i . 
20.0 

2.h 

9^5; 

0̂ 6 

1.8 
5.. 2 

•io.:ii 

•S«6 

39*7 21.2 • • 

i / 

2/ 
1/ 

This table is^ graphsd i i the appendix V̂ r it 
vegetation type^ 
Data not nvailEiCtle, 
Average 00/̂ s not ineluto plot h 

Plot l^at-tents 

idividual plots f^-'iaaah 

:5*1 
"5.9 
. 0 

\a.3 

Plot 1 - Brusli rai led Jaly 
Plot 2 « Ssjaaltanuous ignition - alternate 'strips-Taill^d.,'': 
Plot 3 - Giiadiied . ^ M I 1 yeas- before bs^rning.-
Plot h - 1953 chê Jk pl&o — ao treatment ̂  
Plot p - -Aerial ai»plieation of haifbi^oides^ -priiig 195U« 

-11-



Despite the effort mda to control brush sprouts and seedlings this 

form of vegetation increased over the entire area* From an average of less 

than h*S perc^it ground cover in 1955> the brush cover increased to an 

average of 21*0 percent in the spiing of 1958* Thers has bean & decline the 

last two years, (1959-1960) until the brush cover is 13*7 percent* Sosie of 

this decline m y he attributed to a deficiency of precipitation causing the 

young brush sprouts and seedlings to die-*back« Soiie evidence of this has 

been noticed throi^hout t>ie district* UCM maxch^ if ariŷ  of this decrease 

in brush cover could have been caused by the herbicide treatirent has not 

been eva3.uated* 

In considering the grasses, both seeded and nati\'e5 as a group, the 

proportion of trie ground corered by tlieir orontis indicates a general increase 

through 195S« Since; then tliera has be©n a decrease wiiich in all probability 

is again due to a precipitation deficiency. 

One of ths most significa»it itens indicated by the data has been the 

steady and sonewhat rapid incraase in both forbs (annual and perennial) 

and annual grasses (Figure l)^ especially up through tlie period of normal 

preeipitatiatx (I958)v Since that tiise there has bssn a sli^t decrease in 

these specie8« These tx70 groups :lncroasqd iron an average of 28*3P of the 

ground cover in the spring of 1955 to an average of 55*35̂  in 1958» Currently 

they coaiprise an average of 27.7^ of the ground cover 

Although the j^rcentage of ground covered by the leafage of the perennial 

grasses has declined to soioe degrc^e^ an exasaination of the individual species 

gives an entirely different picture^ The nuihber of native stipa plants has 

had the greatest fluctuation, but at the current tine they are greater in nuniber 

than at aiy tine.. Hardinggrass his had little fluctuation and is noir second in 

number of plants^ Veldtgrasa has increased steadily to ths point i-fmre it new 

ranks third in niunber of plants* The number of siailo pl^ts has changed very 

-12« 



figure 1» Treiids in ooiBpoaition of ground cover^ Bressi Hange Stu<^ Areas 1953 - I960* I M s is & 
pictorial representation! area oocupied by each kind of regetation in the figure^, for each 
yeax*^ indicates the area occupied by ttet kind on the ground. The slope of an individual 
line frera one year to Ihe next has no aigniflosnce of itself. 



little, and at the end of six years has only ineireased in nuiaber from 

p#C4 to 0*0$ in a ten ibot transect (Table S arei Figure 2 ) . The data 

for i960 show only $$% of Ihe nurJber of individual plants present in 

1955* "Ĵ ®̂ greatest decline in number of plants occurred in ryegrass^ 

The data show -there was an inci^ase in basal area (ryegrass ex­

cepted) by all ̂ e d e s until at this ti.m the basal area is 2*58 times 

greater than in 1955 (Tab3© 6 and Figure 3)* Apparently all plants 

that established thesn^elves grew rapidly at first and total basal area 

increase offset loss by acs'tality of sorria plants* 

During the seeding in 195̂ 5- r̂ose*, cririsonj subterranean and bur 

d o w r s were seeded onto the study area* Individual plants of all four 

species were found durii^ the vegetation survey laad© in the spring of 

1955 (T^le 7)* However^ csdrason and subterranean clover disappeared 

by 1956^ and rose clover by 1958* Bur cloirer«*on the other hand— 

decraased in nuafcers mid rolvm in 1956^ md then isatsri&lly increased 

in 1957> and decreased alightly in 1958 (Figure k)^ and disoppeared again 

in 1959 and I960* Bur clover is known to rerpcnd markedly to yearly 

weather variations^ as do msiy other amual forbs* ^ © additional study 

naoded to detsrsdne if this response was due in part to the various 

applications of fertiliser on the project could not be completed because 

of discontinuance of ti^ project (Figure 5)* 

It has been pointed out previcaisly in this report that there has 

be«i a sequence of both seasonal and annual precipitation deficiencies* 

Probably acsre iu^portant than the total yearly shortage of precipitation 

in dovelopinent of psrsonials have been quit© severe shortages of 

iswisture at critical tiises for plant growth* Bxa2a?>les of this ar© 

precipitation shortsges of from one to nearly two and oae^half inches 
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Table S» Average nus-^er of perennial grasses per transect^ Bressi Range Study Area» 

%>eoiefl 
Tears 
T 5 5 r 155f 1 ^ 

stipa 

Veldtgrass 

1.23 
0»0U 
0,67 
1.52 
0*12 

1.32 
0»22 
0*39 
0.57 
0.13 

0«U3 
0.12 
0*27 
0«25 
^̂ ,37 

0.53 
oa7 
0.21 
0.01 
0*li2 

1.58 
0.38 
0.30 
0.02 
0,16 

1.27 
0.05 
0.3U 
0,.02 
0*29 

Total 3«58 2«63 1*3U 2.kk 

Each transect was 10 feet in Isngth, 



s 
i 

25 

2*0 L 

1*S . 

1.0 L 

0*5 I 

295$ 1956 

ngure 2. Trend in 

3557 1956 1959 I960 

nufflSber of perennial grasses* Bressi Range Study Area, 



Table 6« Basel area of perennial grasses, Bressi Raz)ge Study Area* 

Gromid cover (percent) 

Species 1$$S 1956 1957 1958 1959 I960 

Stipa 1.23 2.00 1.11 1.32 J;.l8 3«89 
Smiio 0 , 0 0 0.3li 0,08 0»73 0^81 0.15 
lisrdinggrass 0*39 0.75 0.63 0.67 0.69 Uhk 
Ryegrass 0,86 0.99 0.55 0 0 0*06 
Voldtgraso O.Oli 0.22 0.53 O.7I4 0.32 0*98 

Total 2.52 . it.30 2 .90 3.fi6 6 . 0 0 6.52 





Ta^Q 7o Frequency of oocuiiTence and proportion of ground covered by clovers, Bressi Range Study Area. 

HuMber of Plants Peroent Ground Cover Huafcer of Plsnts Percent Ground Cover 
19^^ 1 9 5 6 155T 1555 5555" 1957 195^ 1555 i5S6 T555 !L959—19S5" 

Rose clsr/er 0«U 0*2 — 0«3 0*1 —• 0*08 — 0„05 
Bur clov̂ er 0,3 0«1 1*7 oa 0*2 0*22 0.07 0.02 O*;?̂  0.01 O.OI4 
Subterranean 0»1 —• 0«1 —- — — —» 
clover 
GrisRson clover 0*3 — 0,2 —' — -* 

Data collected by line trisnsect nothod froia all plots. 
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Ftgiir® k» Tresids In nusTJaers of cJ.over plairbs, Bressi Hange Stu<fy Area, 19$$ « 1960« 



angcsj^e 5e Trends in proportion at' grcmnd ootT-er occupied by clovez'e, 
Bressi Range Study Area, 



that have occitrred eacsh Deceiiber just as the perennial grasses have 

been coiTOncing growth (Table 2)* The rain-fall during December of 195U 

was l»li8 inches below nopial--a conditicsi that may have had a considersblo 

effect on the establishment of the seeded species germinating at that tims« 

Following the seeding operation portions of the area were either 

rolled with a sheep *s»foot roller.^ disked, or left untreated to serve 

as a check* Data col3j8cted during the period covered by the second 

progress report indicate t!»t the type of treatment used to cover the 

seed had a very material effect on both nuzuher of plants aixi basal area^ 

The total nunt>er of seeded plants counted on the rolled as*ea in all years 

showed f̂ osn two to three times the nuznber occurring on the other two 

areas. Although ths data indicate disking failed to assist in establish­

ing a perioanent perennial grass cover, it does not bring out the lack of 

GQiqperability between areas receiving different treatment*, For the most 

part, tbe sheep's foot rolling was confined to areas ibnosrly in brush 

oover while the disking was done on areas previously covered with annual 

gras8« Undoubtedly, the coiq^tit^ion from the regrowth of annual grass 

was an important factor in the establishiaenb of ths introduced species. 

Studies iftiould be continued by locating and examining siisilar areas that 

have reoslvsd ths various treatosnts. 
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Grasing Management and Forage Production 

From ths time ths project was seeded in late 19$h until May. 1955-

no livestock were grased on the Bressi Range Stu^y Area in order to 

allow the newly seeded plants a chance to developc On May 73 1955, 

approximately 75 head of cattle were placed on the range* However, due 

to the lateness of Ihe season, the introduced perennial grasses proved 

to be so m c h mors palatable than the annuals that the stock concentrated 

their grazing on these plants and let the annuals aloncc Grazing became 

so destructive that th^ stock had to be rsaaoved by Kay 19« 

Following seed oastm^ by the perennial grasses, stock were put 

back on tha study area^ About 30 imod of cattle and horses grazed for a 

months 

On July l5, 1956, fifteen head of cattle were placed on the project 

area and were removed on October 15, when tihe perennial grass began to 

sprout* 

On February 23 5 1957, 16 head of cattle were allowed to enter the 

study area in order to utilize weedy annual grasses while in their most 

palatable stage and to reduce annual grass co2?petition« The animals found 

the annuals sufficiently palatiablo and readily took them until March 3 0 , 

when they were rei^vad^ 

On October 235 I9583 sixte^ cows and nina calves wsre placed on the 

stuc^ area^ These were r^ioved on Novmbsr 11 as the area was not carrying 

the animals satisfactorily^ A11dic»igh there appeaarsd to be sufficient forage 

it d3.d not have the food value. 

Ten head of cattle wer® graaed on the area from May 1 to 18, 1959. 

In Jisne^ six nore head were placed on t>he area. It was estijoated that 17 

anisaal unit ssontyhs of forage was available for the year. Because there was 

a lack of forage and since it was a dry year the gates between the study 



area and the other parts of the range x̂ ere left open* A supplement of 

cull lijRa beans, bean straw^ and volunteer oat h&j was fed to ths live« 

stock, consequently* the perennials were grazed very lightly this year. 

Seventeen head of yearlings were placed on the area on I-larch 20, 

1960. On May 11̂  an additional 66 cows and U3 calves were grazed on the 

area* These were removed prior to Esy 19, I960 «^en the final vegetative 

stirvey was made^ 

Production of forage on the Bressi Range Study Area was deteritdned 

by two mstI:K)ds5 

1« Clipping studies. 

2e Observation of range condition. 

In 19$h» during the early part of the project development, two one-

quarter acre exclosures were constructed, A third exclosure was built in 

1956* A H three were divided into two cai^artments—a cattle»-and«rabbit 

exclosui^e md an exclosure from cattle only* The areas surroujiding the 

exclosurss are open to grazing by livestock and feeding by rodents. 

The two original exclosures are situated in dryland pasture sites, 

while the area in and adjacent to the third exclosure is irrigated i^th a 

sprinkler system. 

In addition to the regular annual vegetation survey, clipping studies 

were made at all three exclosures dui*ing May of 19573 following 20 animal 

unit months of grazing that year. A total of 2h sainples was collected in 

and around each of the areas, and the Tnaterial oven«-dried« An examination 

of the data shows that with the exception of exclosure three, the irrigated 

area, there is no significant difference between forage condition or ground 

cover density inside or outside the exclosure (Table 10). However, casual 

observations show a definite utilization of forage by both cattle and rodents. 



Table 10© Forage production on three exclosures and the adjacent 

areas, Bressi Plange Study Area, 

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

No. 1 
(Unirrigated) 

Nc» 2 
(Unirrigated) 

no. 3 
(Irrigated) 

Rabbit and cattle 2395.80 li501.20 

Cattle only 23iil.35 871,20 3158.10 

Open to grazing 1815.00 12l4i.57 2178«00 

« Results based on 60 clipp5j^ tests. 

This probably cleans ihat individual site differences cause such 

variation 5JQ plant growth that amounts taksn by a grazing pressure of 0.l6 

aniiaal unit months per ac;?e (3,957) were not readily detected. 

As would be expoctec, the stock ^parently concentrated on the irrigated 

plot and used ^proximately 2,000 pounds of vegetation per scr@« Total prod­

uction in excess !î 500 pounds of oyendry material was recorded for this 

area. 

Ths dryland pasture exclosures ^ow that on ths average l,6l|ii pounds 

of ovendry f crage are produced per acre« . 

The second methcxi of estimating forage consisted of taking random 

observations c£ range condition while recording aniiaal unit inonths of 

gazing. 

Total grazing for the year 1955 amounted to 67 aniinal unit months 

or a yield of 1 AUH per 1,8 acres. Although midoubtedly soii^ daiimge was 

done to the perennial grass it was probably di© to placing the stock <m 

the range too late in 1^ year ratl^r than by too intense utilizatian« 
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Surveys the followins spring indicate a kO percent increase in ground cover 

of herbaceous vegetation (over data collected during the previous year). 

In 1956 tiie range produced k$ animal unit months of forage; stocking 

was at a rate of 2*7 acres per animal unit month* 

By the end of July* 1957» 20 animal unit months of forage have been 

consumed and as has been previously m^ationed clipping studies have, in 

gensral, shoim no measurable degree of utilization* 

The fcregoing indicates that ground cover in herbaceous vegetation 

increases rapidly under a stocking rate of 1,8 acres per animal unit month. 

In addition, 20 animal unit months of grazing utilised so little forage that 

it was not roadily recordable* 

Assuming the requirements fbr one snimal 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 con­

ditions were favorable^ Tnis would still leave on the ground more than 60 

percent of the 1,6IJU pounds of ovendry forage produced-*a sufficient amount 

to insure a steadily is^^roving range condition* 

Previously fifisntioned data indicate thsit annual grasses and forbs appear 
to be increasing at the e^^nse of the perennials. This would indicate a 
continuation of the program of spring and fall grazing with somewhat greater 
utilization of tha annuals during the succulent period. 

In those areas where the coii|>etition of shrubs has been greatly ds« 
creased or eliminated the perennial grasses are doing much better. This 
tendoicy has been noted in other srsaa ^ere such competition has been re* 
moved* 
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Hsrbicide Application 

**i Jtily 1955> herbicide test plots -Ksre established using com- . 
binations of 2̂ 1i-D and 2,li ,5-T^ Using information obtained from ttese 
plots the entire area was sprayed i n the spring of 1956 and 1957• 
Effect!venoss of the herbicide applications has l e f t much to be desiredo 
In the light of present laiowledgSj spraying should have been don© i n the 
spring of 1955**the spring following the bum«-aad followed up i n 1956 
wlt^ a second application to have been the most effective* Detailed 
data covering costs ar^ cheudcals for t h i s work are given in Appendix B 
taken fircan the second progress import* 

The data for the 1958 herbicide application are given below: 
1958 Herbicide Application on Bressi Project 

Hand $pra;ying 
Plot #2c . 

3 gals^ Brush K i l l e r ^ ^^8.5l tax .f?26«5T 
15 gals« Diesel 1«90 

Total« ««-»«««t< « « « » « » < e a $28c 

}S man hrs« k 130 crew truck sdles 
Plot #5 

7 gals,, Brush K i l l e r ^2«95 
35 gals^ Diesel 5*̂ 9 

Total* » # « » « < » $ « « c f t c > « o * §68eili2i 
212 man hrs, & 68l crew truck ridles 

1 lb* Analin Dye Marker 6»2 l i 
Total* $ 103c35 

Tractor Spraying 

Plot # 3 . 
2 0 gals, of Brush K i l l e r @ $8«5l $ 170e20 

A oletrac spray r i g was used for 6 iirs* of equipment tiine and 
30 -man hours were s^anded* 

Disking 

Plot #1* This was disked i n July 1958 with a TD~18 and a brush disk 
with the following expenditures s 

2h F.E.O« laan hours 18 gals^ gasoline 
8 Tractor hears 50 gals« diesel fuel 

120 miles for service unit k qts. motor o i l 
60 ndles for transport 

(This dlso included disking the fir© breaks around plot #2 i n 
praparation for possible burnings) 

1/ 2itU-D £' 245l4,5-T X,v«e8 herbicide* 
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The spplication of f e r t i l i z e r on dry land range to the soils re­
presented i n stody area has been pondered for roany years* By i n ­
creasing the nutrient level of these soils i t was hoped that not only 
would perennial grass estabHshment be aided, but that an increased 
xitttrient level would perpetuate the annual clovers and thereby increase 
quality as well as quantity of forage. 

The f i r s t eaqploratory t r i a l wa^ applied i n November of 1953* 
conclusions trom these t r i a l s indicated that tJiere was no respoas® from 
potash or sulphur applied separately^ A s l i ^ t response '*'as seen to 
phosphate and nitrogen when applied individually* However^ the best 
response occurred fTora the application of nitrogen and phosphate i n 
combination* The plot layout of t h e ^ t r i a l s i s covered i n the fe3^-
i l i z e r t r i a l section of the First Progress Hepor-t, Response from the 
combination application of N & P was seen far two years* 

In the spring of 1958 a heavy growth of clovers was seen i n the 
squares treated with phosphate* Nitrogen effects had coir^jlstely dis-
speared by this time. 

The f e r t i l i a o r section of the Second Progress Report shows the plot 
layout for the confoinations of nitrogen and phosphate that were sjplied 
i n three locations i n Hovember of 1955» Ho yields by clipping were taken^ 
but observations showed a siiDilar response to that of the original ex­
ploratory trials» The 250 foot phosphate st r i p dsacribed i n the Second 
Pr<̂ r©ss Report was for the purpose of growldi stimulation for the introduced 
species of leguiaas» 

Using the step-point system of vegetative survey a 2 - l i percent of 
ground cover by dovers was noted while i n the adjacent unfertilised area 
only loO percent of the ground cover was i n clovers^* With the exception of 
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a few small areas ^©are rose^ crimson, and sub-^clovers appeared i n 
patches the f e r t i l i s e d and unfertilized area showed no marked differences 
i n subsequent years either inside or outside of this phosphate s t r i p . 
During a f i e l d day held on the project i n April 19$B i t was of interest 
to note a marked phosphate response i n the exploratory t r i a l applied i n 
Ncvember 1953« This suggests a possible carry-over response of phosphorus 
for 5 years* This response was not seen i n either the year before or the 
year after the 1958 grovjing season* This particular year was known by 
local cattlemen as a "good clover ysar.** 

The only conclusions that oan be drawn frasi these f e r t i l i z e r studies 
on this range project are: 

1» The addition of single elensents of sulphur and 
potash shcsfed no response, 

2. Responses to single ajplications of phosphate 
and nitrogen are visible* 

3» The c<»nbined application of nearly equal amounts 
of nitrogen and phosphate showed the greatest 
response* 

]u Rates of 160 pounds of ?2 ^5 succeed i n 
. establishing legumes i n the soils represented i n 

the study area* 
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perennial grasses seeded into areas of established azmuals failed almost 
eonpletel7« The i 9 6 0 data does not appear to uphold t h i s * Peremiial 
grasses have maintained since 1953 sn average ground cover of 9 to 10 per» 
cent whiljs the annual grasses have fluctuated f^on approxiioately k percent 
in 1955 to a h i { ^ of 52 percent i n 1958 and are now only 23 percent (Table 
5 and Figure 1)* Much of the ainual fluctuation i s directly related to the 
variation i n precipitation and sons change i n percent of ground cover by 
perennials may have beon dus to grazing practices* 

As a foUow-up on the conclusions stated i n the 1957 report an area 
was selected to ftirther test species competiticsi^ The area was summer 
fallowsd and i n the spring of 1956 sudan grass was plaitjed to clean up ^e 
area« This was grazed down i n the sumraer of 1956* In January 1957 the 
selected site was staked and planted to the mixtures shoun i n Figure 6« A 
band seeding ms tnod ̂ as used« 

Several -fcings occurred i n this test that possibly negated any of the 
results^ 

1, The Sudan grass did not clean up the area, 
2* Weed coiipetition was severe i n a l l plots^ 
3* Fertilizer ^ p l i e d to Vns indicated areas showed prominent results* 
U* Grazing for weed control was not successfal as forage was good 

over the entire project* 
As a result of this the test was charged o f f as a failure* However, 

observation i n 1959 did indicate that there was a better stand of harding 
and smilo establiiihed Uian esq^cted* No clovers were sustained i n either the 
f e r t i l i s e d or unfertilized plots* 
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Soil I4oist\ir© Studies ̂ nd (yoher Soil Data 

Proceduye: 
In an e f f o r t to (^eck s o i l isoisture i n relation to r a i n f a l l 

data^ too s o i l moistoz^ test locations were established: one on the 
Ayar clay loam and one on the Linne clay s o i l t̂ fpe« A permanent stake 
was driven on these two locations and s o i l samples were takon from 

# a location the saiM> distance from the stake^ about three feet froa 
th© preceding sa^sple location, Subeequsnt saiaploa were taken i n a 
cloek*4ii8G direction around the stake as foUc^s: 

Soil Sgar?)le Loeatlox^ 

Samples were made id t h 3 inch s o i l augers and taken at three 
levels 0 to 6 inches, 6 to 12 ajjches^ 12 to 16 incheso I^oisture 
dsteminations ware ja&de OTI an oven*'dry basis* The s o i l was plac€»d 
i n an a^en at 9^ to 110^ Ce u n t i l there i?as no iseight change* Th« 
difference obtainsd \*&s then divided by ths dry weight obtained to 
give s o i l moisture on a dry weight basis* 

The data are included i n the appen<E^ srd a b r i e f analysis i n * 
dicates that s d l Eoistiar© i n this area^^ en these s o i l typesp and 
under ̂ Hb predpitaticn patterns racorded follows a general patt<em 
as shown by other studies, -3/ 

1/ Pacific Southimst Forest & Range Ei^erimesxt Station studies© 



Ifeisfexre Tests "XBaiy Wei^fit tast^) 
• ' at 'various ̂Ŝ qyth's 

?LQT 5 
0 - 6 " 6" - 12** 12" - 18" 

PLOT 3 
0 • 6" 6" • 12" 12" - 18" 

122 
January 1 3 , 
February 1 0 , 
March 1 0 , 
A p r i l 111, 
May 99 
June 9> 
Jtily 7, 
August hy 
September IS, 
October 
Novasaber 28, 
Deeasnbsr 

Percent Percent Percent Percent Percent Percent 

15.62 
17*01 
16<.72 
13o58 
liio38 
17*59 
12,93 
11,83 
10«69 
12a37 

19-71 20.22 19.33 20,90 21,39 18*88 20.1̂ 3 19.U7 21,6U 20,2li 
17.30 19.31 17.98 18,20 17.26 
12.71 l l i , 6 0 30,93 13.12 11,96 
lii-17 15.71 25.98 16,1*7 16.73 
33^07 ll^.,08 11.09 17.02 18,20 10.ii8 11,90 l l . t o 12.33 12,17 X5«80 10.78 10.89 11.89 12,1*0 
10,1a 9.8U 10,11* 8.58 9.95 
ll*a21 11.5U llo02 12*29 12^76 

luary 5» 
February 3, 
March 15» 
Msrdi 30^ 
April 5, 
May 10, 
June 28, 
August 9s 
S8ptect>er 6, 
October 18^ 
Nov8DS)er 21> 
De<mmber 21^ 

j S L a y 30, 
February 
March 21, 
Apr i l 1*, 
Hay 
June 
July 10, 
August 20, 
Septeriber 5̂  
October 29, 
November 
December 

February 6, 
March 19, 
Ap r i l 
May 
June 
July 10, 
August 12, 

n ,u8 11*68 1 1 . 12 12 ,98 1 3 . 6 6 13o7l* 
21,5 21 , 1 17.7 20,7 21,6 21,8 
15.07 17.1i9 17 .86 IU.79 1 3 . 8 9 16 ,33 
12,01 li*,35 l l * , 6 l 11*.5̂  13c 36 13o39 
1 3 . 0 3 11^.57 lU.81 li*.7i* l 5 o 2 3 12,36 
12*.06 12,97 12»13 12 .06 ll*«91 ll*«03 10,21* 11.81 11.17 12,12 12o6l 13ali6 

8.92 11.05 10,79 I 0 w 3 5 1 1 . 1 1 
7«76 

11,1*1* 
6,87 9o27 8,82 7 . 5 2 

1 1 . 1 1 
7«76 6 , 6 7 

6,81i 8 .66 10 ,65 6ol6 8,21 9 . U 7 
7 . 6 3 8 .33 8 . 3 6 9 . 1 5 9o30 9.82 
7.78 9 . 1 1 8.2iO 8 o 5 l lO.Iii* 10o50 

2 6 . 5 6 2 5 . 0 9 23.^ 16.62* 17o52 16.27 
22.63 
20.1*7 

17.72 
18.22 

17.16 
17 .36 

21.2*5 
17.2*3 

18.27 
18,16 

18,18 
15.61 

11,2*6 
9 . 9 5 
7.80 
8,Ii3 

12.78 

13.19 
11«69 
9.17 

10.81* 
llc53 

13 . 13 
11 .58 

9.81* 
11.30 
10.92 

13.93 
2 1 « ^ 
8.1*9 
9»38 
8 . 5 1 

ll * a 5 8 
12o09 
9c72 
10.56 
8 .98 

1 3 . 5 2 
n.35 
1 0 . 0 7 

9 . 0 2 
7o52 

11.87 
2l*o03 
1?«22 

1 2 o l l 
25o96 
23.89 

21 . 15 
21.21* 
1 0 . 3 6 

l 5 o 5 2 
1 9.n 
i8 . i a 

1 5 . 0 1 
22 .38 
18 ,26 

11 .98 
22.12 
2 0 c 5 l 

IGoOO 
7 .59 

1 2 , 0 9 
9o99 

1 0 . 3 0 
10.76 

12.08 
10.91 

13n36 
9o82* 

13.08 
n.58 



Soil Ss^panslon Test: 
I t was reported an the prior progress report that a noticeable 

expansion of the s o i l occ\n:7ed after the area was burned md seeded. 
To cheelc th i s ^ two locations within axdosares were located and two 
stakes driven at each locationo One stake was driven to a 12 indi 
d^th and the other stake to a 36 inch depth. The stakes were 
loarked so that my upheaval or retraction of the s o i l could be de» 
tected on the stake» The stakes were placed i n exclosizres to pre­
vent s o i l diaturbanees from grazing and any possible s o i l conpactiono 

3>r. Martin Huberty^'^consldered the problem and concluded 
that the following seqa^oes of e v ^ t s occurr^^d to produce the i^-
l i f t i n g of tha ground surface foUc^ing burnings 

"a) The heat generated by the f i r e was of sufficient inten« 
flii^ to affect the calcium carbonate i n this h i ^ liiae s o i l , 

b) Siortly after^ ttie bum reference stakes wez^ d3:lven i n * 
to the s o i l , I ' 

c) With the coming of the rain or heavy fog, the liiae was 
l^rdrated, thus causing the s o i l to expands The reactions might be 
as Ibllows: I 

^ i 

CaCÔ  * heat-^ CaO •»* GO2 | 

CaO • HgO-^ Ca (CH)2 
The hydrated liioe would have a loose structure and could pos« 

sibly account for a s l i ^ t rise i n elevation of the ground surface." 
Dr. Kaz^n Hube3*ty did further s o i l analysis on the project 

soils and Table 6 i s a result cf these tests. 

1 / Chairman, Dq>artinant of Irri g a t i o n & Soils, U.CoLeA. 
2/ Letter to Elm»od Ifoore, director AoE.S«, San Diego County ttom 

Dr. Martin Huberty, dated January 9, 19S6o 



Table 8« Mechanical Analysis, and 14oisture Percentage (dry wt, basis) 
at 60 cn and at 13' ataiospheres. 

Location Soil Soil Det* ^ f ? ^ ^ Moisture 5̂  at 
Mo* Series Cond, No. '%Sand ~' % S i l t Wiay 15 atei. 60 cm. 

1 Ayar Burned 

1 Ayar Not 
Burned 

2 Linne Burned 

Z Linne Not 
Burned 

1 55 19 
2 56 18 

55.8 18.5 

1 55 19 
2 57 18 

Av« 56 18„5 

1 58 19 
2 55 22 
Av. 56.5 20.5 

1 60 18 
2 58 20 
Av, 59 19 

26 11«8 
26 12,1* 
26 12a 28.1 
26 lUJt 
25 13.7 
25,5 l l i , 0 ia . 8 

23 12.0 
23 13*7 
23 12*9 31,3 

22 111*? 
22 17.1 
22 15«9 3lt*9 

The 15 atmospl^re values are coinparable to the s o i l moisture 
content at the wi l t i n g percentage, i ^ i l e t i a 60 em values are s l i ^ j h t l y 
higher i n f i e l d capacity* From th© results obtained i t i s indicated 
that burning lias affected the water retention characteristics of the 
soils with the bamed soils having a lower noistur© retention capacity 
at the s i t i n g and f i e l d cs^acity percentages* 
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1« The establishiaent of the seeded species cannot be correlated 
with the various brush renioval roathods originally applied on the 
area* 

2 » The methods of brush removal \i8ed to clear the area shows no 
correlated affects on the regrowth of the brush on the project 
area* 

3« Vegetation surveys using the l i n e transect xothod of sampling 
were made during the spring of eadi year from 1955 through I960 
by the California Division of Forestry (Appendix C)» Sampling 
by the step^^oint analysis has also been made each spring for 
the 8sar& period by the San Diego County Fsrci Advisor's office 
(Appendix A)» Information gathered during these surveys in-* 
dioate the foUowir^g: 
a) Both methods of vegetation survey give a similar picture of 

conditions and either laethod would be applicable to use on a 
siiailar stv^^ 

b) Forbs have increased 15 points i n the average percent of 
ground cover while annual grasses have increased 6 tisoes,. 
Perennials have increased tliree tiiries and shrubs have de» 
creased by 2 « 5 tiines or 60 percent since treatKBnt* However, 
shrubs are increasing with tirne as they have increased from 
an average of U*5 percent i n 1955 t o an average of 13«7 per--
cent i n I960* Th^ cocposed 3h*B percent of the ground cov« 
er prior to new treatiaenti, 

c) A l l perennial grasses^ with the exception of veldtgrass^^ 
have i n general decreased i n the t o t a l nuirber of pliaits, but 
the basal area has increased ai^roxinjately 2*6 tijsss* 
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The use of herbicides at the proper season of the year can be 
beneficial i n controlling sprouts and seedlings as shown ̂  the 
data obtained i n the test plots V8« the actual operational pro* 
gram i n 19$6 and 1957* Disking of a portion of the area showed 
some beneficial results for a temporary period. Grazing loethods 
and rates of stocking have varied considerably as conditions on 
the area have changed^ The Bressi Range Project, i n i t s iinproved 
condition and under proper znanagement, could i n a l l probability 
oanry 70 «» 60 animal unit months annually* 
Fertiliaer atudies, 

a) The addition of single eleisents of sUlphur and potash showed 
no response* 

b) Besponses to single applications of phosphate and nitrogen 
were feasible, 

c) Ihe cosmbination p l i c a t i o n of nearly equal aciount of n i t ­
rogen and phosphate shelved the clearest response^ 

d) Rates of 160 lbs, of ?2 ^5 succeed i n establishing 
legumes i n the soils represented i n the study area* 

^5«l^tiMc« 3tu;^'^s> The data 6btaiii;>^i irom t b i ^ ^tudy l e f t 
much to be desired and did not give any substantial information. 
Soil studies* In clay soils of this type there is indication 
that burning affects tlie water retention capacity of the s o i l by 
lowering it« 
Some of the project area has now been converted to agricultural 
and truck crcp use* The San Diego County Farm Advisor plans to 
continue step-point analysis on the unaffected areas as long as 
possible i n the future* The area w i l l not be grazed i n the 
future or have any future treatment for brush removal* 
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APPEN33IX A 
Table 9« Step'^point vegetative data suraaaiy for the Bressi Range Study 

Projeste 

Plot 
1955 1956 1957 1958 1959 I960 

Seeded Perennials ZX 
1 1**10 8*08 6.09 3o62 U.93 3.31 

(Ryegrass) 2 h.07 6.96 3.17 3*27 .60 (Harding ) 3 2«5o 9*69 3*91 7^12 8.36 (Veldt ) It »06 . 2 5 .16 1.61 .78 . 5 U (aailo ) 5 6«66 7*h0 18..1i5 17.78 1U.5U 10.26 

Seeded Clovers Q 
(Bur Clov@r ) 
(Rose Clover ) 
(Sub Clover ) 
(CriiBsdn Glover) 

1 2el7 *51i *78 1*11* . U 8 .00 
2 .71 .26 .08 .13 .00 *00 
3 .56 .19 . 5 1 »79 *.00 .09 
h .01 *00 •00 .00 .00 *00 
5 •Oli *91 *31 .00 .00 

3TIPA « Giant Stipa 1 
2 
3 
U 
5 

1*73 
1.60 
2.00 
.11 

1*76 

2.72 
1*73 
2. l a 
.hi 

2.9h 

5.71 
5*0U 
7.81 
1.13 
8*37 

3*22 
2.66 
lî OO 
2.81i 
3*08 

5«6l 6*:̂  
7.U0 6.70 
8.89 10*3U 
3.00 5.52 
9.73 8.10 

AMUAL GRASSES 
(Wild Oats ) 
(Soft Chess ) 
(Red Bx̂ BSB ) 
(Annual Foscus) 
(Ripgut ) 

1 1*39 l*52i 9*37 15.2*8 1U.11 20.16 
2 .2U *85 5.20 6.77 U*33 5«20 
3 1*36 2.65 16.62 17.la5 10.75 22.00 
k •01 .01 *31 2.07 .12 1.26 
5 .32 1.36 5*81i i6*ia 6.8113.68 

FCRBS 
56 ) 

(SsSTe»t Clover) 
(Weeds ) 
(Lotas ) 

1 
2 
3 
h 
5 

3»6l 
li.89 
5M 
*8l 
1.82 

5.62 
3.09 
U*75 1.87 2.76 

7*05 
9.22 

16.37 
2*l40 

11.U3 

5*0li 
6.27 
8.35 
ii.98 
6.U2 

3.87 
5 . 0 0 
li . 22* 
5 . 1 0 
5 . 9 2 

1.73-
7.56 
3.30 
U.6a 
3.96 
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Appendix B 
Table 10« Chemical fos:>iisilations used on the herbicide test plots, July 13, 1955> Bressi flange Stu<fy Area. 

Diesel Oil 
Chemical * (wetting agent) Water 

(gallons) (gallons) 

Ir gallon 2, U-D 1 100 
1 1 gallons 2, U-D - 2,lt,5-T k 100 
3A gallon 2,!i,5-T 0 1(X) 

* Four pounds acid equivalent per gall«»a 
One half-acre plot was grayed with each mixture« Shrubby plants con­

stituted about 6 percent of the ground cover on each plot* A three-^gallon 
back-pack type spr^^er was used| the operator^ esi5>loying the spot spray 
method, walked from one sprout cluup to snothsri each olmsp was given a 
good drendilng of apray« The operator attempted to get a uniform coverage 
of each aprout without spaiiding too much tims# 

Time a:id quantity of spray required tcsc each of the three plots sprayed 
were nearly the samê  with some variations i n herbicide cost being the major 
factor i n differences i n t o t a l cost per acre* , 

Eight gallons of spray solution were required per acr©| approximately 
an hour's time was required to mix, transport*^ and sprs^ the herbicide on 
each acre* 

During S^tember, 1955^ an inspection of results was mde and results 
estimated (Table 11). 
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Table 11* Itats of sprout k i j . l on lierbicide tsst plots, Bressi Hange 
Study Area* 

Cheiiiical Sprout k i l l (percent) 

2,ii,S«T 
75 

98 

Using information obtained from these studies, a31 sprout growth 
on the study area was sprayod during the sps^ings of 1956 and 1951 i n an 
att®npt to c a i t r o l sirubby regrowth* Although nlightly mors ©aspensiv©, 
the 2,U,5-T«'25U*D mixture gave the h l ^ e r k i H i)£ sprouts* I t was de« 
cided to use this mixt-ure i n sparout control op©'atlon» 

( 



SC >^ ^ ^ 
— i L. 

A 
O 
D 

7^1 or 4 

Permmialff 
Clovers 
Stipa - Giant Stipa 
Annual Grasses 
Forbs 

Percent Ground Cover of Vegetation 
by Type, Plots 1 - 5 , Bressi Project, 
Step-point Ai^alysis. 



Percent Ground Cover by VegetaUon for Plots •! - 5, Bressi Ranch 
Step-point Analysis. 





Appendix C 

iPercent Ground Cover of Vegetation Type 
on Plot 2 Bressi Project, line Transec* Method 4-v — r 
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Appendix C 

Percent Ground Cover of Vegetation by Type 
on Plot 3 Bresai Project, jkne Transect! MethtJd 
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Appendix C 

Percent Ground Cover of Vegetation by Type 
on Plot h Bressi Project, Line Transect Method 
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Appwidix C 

Percent Qround Cover of Vegetation by Type 
on Plot 5 Bressi Project, Line Transect Jtethod 
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