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hbumtm germination tests using thiourea on bitterbrush seeda
indiecate that thiouren may inhibit or reduce fungsl growth during
germination. However, no tests have been conducted to «m

,Mw or not there is a fungistatic actions

If thiourea does inhibit fungal growth, it may be detected Ly one
of two methodsy

1. Reduce the number of contaminating spores which survive
the thiourea treatment and, therefore, fewer contaminants
would sppear on those seeds treated in a thiourea aalut&m
as compared to seeds somked in waterjy and

2, Inhibit the growth of contaminants on the seed or in the
media around the seed,

Purposes To determine if thiourea has a fungistatic action.
Locations Berkeley, Forest Physiclogy Leboratory
Date of Works January 1955 |
Destgns
&. Seed lot: Gﬁ-&?&
b, Method of selectiont Random
¢. Seed treatment: Two

1. Thiourea, 3 percent ‘far five minutes

2. Distilled water for five imutes
ds Germination mdiaz 11! petri dishes on sterile W
o, ‘ngth of gamimtimt

Minimam - 7 daye

Maximum - 21 daye
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Tenperatures 72°4 2° F (Room temperature)
smmmmt

1. If thiw*an does inhibit’. f‘ungal @'omsh , it may be detected in
one of two methodss

a8+ By reducing the number of cmwmting spores which swrvive
the thiourea treatmentj therefore fewer contaminants would be
" expected on those seeds treated in a thiourea solution ap
cmmd to those soaked m watem '

be By' mhibitfmg the growth of the contaminants on the seed or 1n
_ the soil arownd the aud«

2, Both factors will be check by the fenows.ng procedure,

)!eﬂwdt ;
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Prepare 25 petri plates as followss

1o Add %o ﬁ»}ﬁﬁ mle distilled nw in 500 ml, e:‘hlezmsm flasks
2% digm and 4% gluewc; stopper flasks and place in
;ntm Wﬁ

2¢ In ndditian, autoclave 156 ml, 3% thiourea m‘d a 25 ml. graduate,
3. Under sterile eenditions, pm apprwsimtaly 25 mls agnr soln in
&B.ﬁ! plate.

ke %o b plates, add 4, 8, and 12 m), thiourea solution, plates with
added thiourea » 12 ) ’ ~ ’

5« Allow the phtes to ebel‘am! dry overnight,

Treat 30 seeds in 3% thiourea 5 minutes and place on plain glucose-
agar plates «- 10 seeds to each of 3 plates, Treat 30 sceds in
distilled water and place on plates, :

Record daily the amount of plate or seed covered by fungal growth.
After 7 days, number of different types of.‘ fungal or bacterial
contaminants.

After st least 7 days, ‘transfer 1 isolation fram each different
contsminant to each of L plates containingsdifferent concentrations
of thi.eurm {0, Ly 8, 12 mlLs); replicate the entire series once,

Observe relative rates of growth @fﬁﬁw inoculum on the plates kept
at room temperatuwre. Compare méximum growth attained at different
concentrations of ﬁai:mrea at the end of the experiment

(minfimum 7 days).
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R, Stanley <= design, counting and ineculating, final report preparation,
g, Ingeo == preparatiom of phm, daily check of growth and recsor&ing

of data.
Te. Timn schedule
Preparation of study plant 2 hours
Preparation of petri dishess ; 3 hours
Treating and setting out seeds: 1 hour
Isolating snd transferring contaminantss J3 hours
Recording and snalysing resuliss : hours

Estimated Total U hours

Petri dishes, agar, glucose, binocular ﬁww, transfor needle,
All materials are on hand st the Forest Physiology laboratory or the
s‘mm Forest and Range Experimnt Statiom,

Attachmenty
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COOPERATION CFERES

State of California ' E. C. Nord

Department of Fish and Game B. 0., Pearson

Project WL6R-3 January 1, 1955
JOB PLAN

Subject: Species - Germination
(Seed packets)

1. Purpose:

To determine effects of season, temperatures, and other site
factors on germination of thiourea treated bitterbrush seeds.

2. location of Work:

~

(a) Doyle
(b) Flukey Spring
(c) Wells Meadow

3. Design: -
(a) Number of treatments: 2
thioﬁrea
untreated

(b) Number of seed packetss LO 20 per treatment

(c) Number of seeds per packet: 20

4o Method of markings:

(a) Thiourea treated: Yellow stakes

At Doyle and Flukey Spring, individual seed packets
have an attached metal washer

At Wells Meadow, individual packets in copper mesh - \‘\}) /

SCreens. . ) 0“ ;
(b) Untreated: white stakes | /

All areas: Individual packets in zinc mesh screens. }

Depth of plantings
1 to 1-1/2 inches

AN, |
.
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6. Inspection of packets:

(a) Start: Receipt of this plan.

(b) Frequency: Weekly - at time other site records baken.
(c¢) Duration: To May 1 or as otherwise instructed.

7« Procedure:

Bitterbrush seeds mixed with screened soil have been enclosed in
screen packets and placed in rows near the weather shelters. The
individual packets are fastened to a guide wire which is attached
to the white or yellow marking stakes.

Withdraw one seed packet from each row every week. Examine the
seeds in each packet and record the mmber of seeds inspected
(should be 20), the mmber of seeds which have germinated, and
average length of roots (nearest 1/6 inch). Record data on weekly
germination record sheet and mail with weather charts to Berkelsy.

Also, transfer the data to the summary sheets - one for each treat-

ment - and keep at the various experimental areas until completion

of the work. Thus, should any records be losd, the information will still
be available. , ,

Weekly and sunmary forms are attached.

Enclosure

cc;;d(r;:’Hormay

E. C. Nord

B. 0. Pearson
R. L. Hubbard
J. Blaisdell
"E. R. Schneegas
0. C. Nelson
File
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 COOPERATION -
8tate of California ' p CF&RES £y

- Department of Fish and Game : B. 0. Pearson

Project W&éR»B , February 21, 1955
) STUDY PLAN NO. 9C
Subject: Site Preparaﬁicm and Maintenance
Chemical (Dalapon)
" ]?tz‘broductim:

~ See Anmmual Work Plan 1952, General Plan: Site Preparation,

January 15, 1953; Line of Work Study Plan: Chemical Control of Plants,

November 2L, 1952; Study Plans 9 and 9A; Site Preparation and Mainten-
_ance, October 2k and November 15, 1953 ; and Quarterly Progress Report,
‘October 1, 195k.

;‘Preliminary tests with various chemicals made during 1953 and 1954 on
browse reseeding sites show that Dalapon is effective in reducing cheat=-
grass and some amnual weeds when sprayed during the early and vigorous

growth stage of cheatgrass. Effective control of cheatgrass was obtained
with 2 to 6 pounds of Dalapon per acre applied in late March 195h.

- Specific information, however, is needed to determine the minimum rates
~of chemical, quantity of solvent and dates of applieation which will
effectively reduce the competing vegetation on the annval types of range

in preparation for browse reseading.

Objectives:

1+ Determine the mimmum rates of Dalapon to control the annual vegeta-
tion types, particularly cheatgrass.

2, Determine the most effective date of application of Dalapon teo centrol
- cheatgrass.

3. Determine the effect of different solution rates of Dalapon on control-

ling cheatgrass,

- Outline of study:

1 1, B8ites: one Casuse Mountain

2+ Vegetation type: one Cheatgrass - annual weed

:3.‘ Period of study: two years o 1955 (application) and 1956

L. Season of application: spring  Determined by vegetative growth

5. Types of spray treatments: two A. Chemical rates

B. Solution rates
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6.
7.
8.

.

15.
. 16.

Series of spray treatments: three
Types of solution: one

Number of chemicals: one

Number of replications: two
Size of sub-plots: O.l1 acre

Total number of sub-plots:
thirty-eight

Method of application: one

Method of sampling: M&S #k
early summel

Time of samplings

Specific details of application:

Diagram of field layout of plots:

Methods and procedure:

1.

Timing of spray application

a. Chemical rates:

See Methods and ‘Procedures
Water |

Da}apon (Sodium salt 95 %
aaiizggigézyggfggionate)
Each treatment’

20 feet x 218 feet

2L plus b checks
8 plus 2 checks

Chemical rates:
Solution rates:

#Spray Rite" sprayer mounted on
farm tractor

Annual grasses and forbs, supple-
mented with distribution index
count

1955 and 1956 as cheatgrass leaf

tips start curing on untreated
plots

See Table 1
See Table 1

(1) Make the first application when most of the cheatgrass has
germinated and emerged, and plants have from 3 to 4 leaves.
Possibly during early March when the average maximum air
temperatures for 15 days is about 50° F.

(2) Make the second application before the seed stalks appear
on the cheatgrass and when the mustard seedlings are in the

late cotyledonous stage.

Possibly during late March or

early April when the average maximum air temperatures for

15 days is about 60° F.

(3) Make the third application when the cheatgrass seed heads are
in the mid-boot and the mustard seedlings are in the leaf

stage.

Possibly during mid-April when the average maximum

air temperatures for 15 days is about 70° F.



© ‘Table.l-Field Layout and Details of Application

CHEMICAL RATES (PthSF)’éﬂ

Replicate

Rate
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Solution Rate
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Study Plan No. 9C by BOP - 2/21/55

b. Sclution Rates:

This treatment series will be made at the same time as the
second application of chemical rates

Equipment operation:

Operate the spray boom 2l inches above the ground for the 10 and Lo

. gallon applications and at 30 inches for the 5 gallon per acre appli-

cation. For the solution rates of 4O gallons per acre, use TT 6503
jets; and for solution rates of 5 and 10 gallons per acre, use TT 65067
jets. Plug alternate nozzles for 5 gallon solution per acre, Calibrate
actual solution rates prior to operation for a ground speed of approx-
imately 2-1/2 miles per hour. Adjust pressure regulator to give more
or less solution as determined by trial runs using water only on areas
of equal size to the sub-plots.

Formulation procedures:

a. Chemical rates: |
¢ |
The following table shows the[quantity of Dalapon (85 percent
active ingredient) to add to gallons of water for each
replicate treatment, 2 sub-plots, 0.1 acre eachs

Rate per Acre Quantity of Dalapon to add to Soluntion

in Pounds
CGranms Ounces
1 200 7.0
2 Loo .1
h 800 \ 28,2
6 1,200 - kh2.3

This quantity of solution allows for 4 gallons to be applied to o
each of the 2 test sub-plots, 2 gallons of waste and ons ‘
to remain in the sprayer to maintain uniform spray distribution.

Use containers at Dry lake Guard Station making sure they are
clean. Prepare solutions for each series of treatments just
prior to application by placing 10 gallons of water in container,
mix in the prescribed amount of chemical, and add sufficient
water to bring solution to 15 gallens. .

b. Solution rates:
(1) Five gallon solution per acre
The following table shows the quantity of Dalapon to be

added to the 5 gallon solution rate for each replicate
treatment:
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(2)

Rate per Acre Quantity of Dalapon to add to Solution
in pounds

Grams‘o' Ounces

2

2 s 37.6
2 ‘2

b 50 £

Place 5 gallons of water in the container, mix the prescribed
amount of Dalapon and then add sufficient water to bring the
total volume of the soldtion to 10 galloms. label the con-
tainers. Mix thoroughly and apply. Save the remaining
wused solution for the 10 gallon solution rate.

Ten gallon solution per acre

 To the solution remaining from the respective 5 gallon

solution rate per acre, add equal amounts of water, mix
thoroughly, and apply.

4. Marking and sampling plots:

Stake quadrats on all check sub-plots and on those sub-plots which
show some effects from the treatment. Staking will be done at time

of first

vegetation inventory. Take records on density, composition,

and distribution index of cheatgrass and weeds.

S. Reports

a. Office progress reports:

(1)
(2).

Completion of spraying: July 1, 1955

Completion of vegetation inventory, September 1, 1955.
Compilation, tables, graphs, and analysis of results

b. Publication schedule: To be integrated with study plan.

6. Responsibility: Ben 0. Pearson

7. Work Schedule:

1955

1956

————

Project
- Personnel ILabor Tractor

Layout ' 8 16
First application (March) 6 6
Second application (April) 15 - 17 15
Third application (April) 6 6 6
Vegetation sampling (May or June) 6l 76 -

Total : v 79 121 27
Vegetation sampling bk hly -

‘Total 1955 and 1956 , 123 165 27
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9. Materials and eQuipment:

Dalapon:

+ Pipe cap plugs - 1/h inch:
Steel stakes - 12 inch:
Fence posts, steel - 5 foot:

cet mormay

E. C. Nord
B, 0. Pearson
R. L. Hubbard
File ‘

85 percent, 27 pounds
(Furnished by cooperators)
10 each

Approximately 600 each)
%8 each ) On hand
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COOPERATION
State of Californis CF&RES
Department of Fish and Came B. 0. Pearson
Project Wh6R-3 March 3, 1955

STUDY PROGRESS REPORT

Subject: Species, thiourea treatment
of bitterbrush seed
ose

To prepare bitterbrush seed for spring planting

Accomplishment

Ninety-seven pounds of c¢lean bitterbrush seed (62 pounds GB 66 and
35 pounds GB 57) and 30 pounds of bitterbrush fruit (GB 66) were
treated with thiourea at the Western Utilization Research Branch of
the United States Department of Agriculture #, February 28, 1955.

The golution was prepared by mixing 3 pounds of thiourea and 12%
gallons of tap water in a 20 gallon vat (3 percent solution).

The seed was immersed 5 minutes, drained off, and placed on screened
bottom drying trays at approximately 1 quart of seed per square foot
of tray surface, then placed in the dehydrator oven using only the
fanning action for drying the seed. The seed appeared surface dry
in 15 minutes and was hard at the end of the drying period (20 hours).

The fruit was immersed for L hours in the solution (penetration of
solution to seed by visual inspection occurred in 3% to k4 hours)
then placed on drying trays and dried in the dehydrating oven with
the seed,

# Use of the facilities at the Western Utilization Research Branch
was made available to the project by the Business Manager,

. Sidney J. Adams, and use of equipment supervised by Ed Breitwieser,
Chemical Engineer.



| PROJECT WhéR-B |
DATE April 1, 1955
QUARTERLY PROGRESS REPORT N

SURVEYS AND INVESTIGATIONS

as required by
) | ~ FEDERAL ATD IN WILDLIFE RESTORATION ACT

;l. Title of Project: Game Range Restoration

2;"Sﬁperv136rs. Ben Glading, Chief, and William P, Dasmann, Sanlor Game
Biologist, Game Management Branch, California Department of Fish and"f
i i

3. vLeaders: M. W, Talbot and A. L. Hormay |

~flfAééistants~ E@ C. Nord, Ra L. Hubbard and B.VO. Pearson f'""‘”

LglACoqperat1ng Agency' California Forest and Range Experiment Statian

5" Summany report of progress durlng the quarter January 1 to Mardh 31,
1955. This report is not for publication. :

Purpose of Project -

To develqp cultural methods of re-establlshlng and extendang native or
introduced browse species suitable for food or cover for big game on deterie~
rated game ranges in California. - The initial work of the project, started in
July 1952, was directed to the critical deer w1nter range problems of the
Easts:de Reglon of the State, R

- « These ranges extend about 600 miles southward into the State from the
Oregon border.: They lie.largely in thesnow belts In heavy precipitation -
years, low growing vegetation on these ranges becomescovered with snow. Undar
these:conditions the deer must depend mainly on shrubs and trees for forages:
Unfortunately, desirable forage shrubs and trees have been greatly reduced by
such factors as livestock and deer grazing, fire, and tent caterpillar depre=-
i dation on.most of the deer concentration areas. The-only hope of getting
‘adeqiinté browse: back on. to many of these areas in the near future is through.
“aptificial reseeding. Special attention is being given to the study of
bitterbrush at- tHe outset because it is con81dered the most important game g
browse 1n the Eastside Region. i

General Accomplishments Dur_AgrLast Quarter ' o o“;;h;;ﬁ o

1., Mosbt of the quarter was spent in working up field data collected
last season and preparing work plans for the coming season.



2. ‘*Canpﬂatmn an& alsalysis of data on rodent censuses carried out
‘.L‘ast “Fall wers-ta

R T

3“ “Rode bénsuses,'xrodent poisoning, depth-of-planting seedings with
bltterbrush an wbroad-ascale drill seeding with bitterbrush oh two wild-burn
areas were ‘earried’ out “in. March. ‘

Le Initial studles “Oh ‘a me*bhod e tsst;mg ‘the purity and germination
percentage of bitterbrush-seed’and:om the effect of various chemicals -~ urea,
sulfuric acid, glutathione, ammonium nitrate, “petroleum ether, and BAL (2,3
dithlomercaptopropanol) -- on the -dormancy. of . bitterbrush seed were completed.

5. Pro,]ect personnel part;.c ted;:m the.-American Society of Range
Management meeting in San Jose and t e Ca‘lﬁomla We&d Control Conference in
Santa Barbara in January.

st ey rfnetond e eldl0 L)
e

. ~. The p&:esenfs rsﬁgrh dsals madinly. w:Lth the results oi‘ 1ast fa}l's rgdent
census work. i

VL e g
Results ; S

Rodent censuses : ) il

Small-scale experimental results have shown tina.t rodents destrt)y 1arge
numbers_of seeds. and séedlings-of bitterbrush and it appears tha‘b rodenty con-
trol may be necessary on. practlcal 1arge-sca1e p]én’omgs.. “The p\)rpose “of the
nodent -eensus, work ,is. to determine the. mgmber and kinds of rodents found on
various Sites and;, vegetatlon cover types. This :mfomatlbn prov:»_des al ’bas:.s ‘
for fo¥mulation. Qf effective rodent, control mEasuress

Last fall censuses were. made in the undlsturbed na’o:.ve vegetatugn
cover on the three main expermént“al" ‘sites = Fluksy Spr'mg, Dsyle, 374 Wells

.+ - Meadow -~ and on two wild-burn areas -- Red Rock and Hallelujah Junc’olon -

2 three main experimental sites is shown in Table 1. . The covér at “Flukéy'
Spring includds & llt.'ble ponderosa pine, some aum.psr, consz,derable big sage~
nue o brush,” perenpial - grasses and, forbs, angd, some annuals. ~Ih ’
- sists’ ‘mainly of <big- sagebrush, cheatgrass, and other annua

Meadow site supports. mamly blg sagsbmsh, Moman tea." and

L J‘mlper. . - PO i .“V;,_ e St

w.s.in Lassend "Bounty. .The methods used were the same as those dess?&b—ed inthe?l:
= July 195h Quarterly reporb"‘ e ~

Ma:x.n experlmental area.--The vegetatlon compos;,t‘

perenn:nals \and annuals. Bl ot

oL W:le-’aum arsas.-—The vegetatlon onjt}.;e Red Rock Aand Hall u;)ah Junctlon
arsas prior to. burning consisted chiefly of sagebrush, . Junlpe fand chsa'bgrass.
The fires om-beth areas weré very hobty :destroylng practlca‘ll the entire’ céver.
The former ‘ares burned in 195L-and the atter 4n 1953, At t time ‘of the "

rodent census, the ground on both areas was’ bara “of all vegetati '
a few small scattered 1sla.nds of parfly b‘urned sage‘brush and an occasmnaj: +
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Taﬁle 1. Vegetation composition on the three. eaqaerimental areas

Species ‘

Cormon Name & Scientific Name
Shrubs_and Trees R e 3 o el et e Lo
Big sagebrush Artemisia tridentata 30 30 C20 e
‘Bitterbrush © Purshia tridentata 30 2 R
Yellow rabbitbrush Chrysothamnus - ' : ' » .
: - vieidiflorus ‘ 5 BRI
Morman tea Ephedra -spp, ‘ - - 65
Sierra ;)unlpe:r- © =~ Juniperus occidentalis 5
Desert peach = - Prunus andersonii 1 5
Ponderosa pine -~ Pinus ponderosa ‘ T R
Spineless horsebrush  Tetradymia canescens ) o -

Totals 7L 3 90

Forbs T e
Mustard - Sisymbrium spp. 2
Filaree Erodium cicutarium ' 15
Others - 13 5
Totals 2 28 5
Grasses and Sedges L o S
Cheatgrass . . Bromus tectorum 5 35
Idaho fescue .~ . Festuca idahoensis -~ 7 .. .
Junegrass © .- Koeleria cristata = .. &
Squirreltail =~ Sitanion hystrix’ - 5
Western needlegrass Stipa occidentalis 3
Bluebunch wheatgrass - Agropyron spicatum 1
Seége o Carecx spp. 1 .

w
SR T
Wt

" Totals . 27

Total Vegetation Density * - 50 . 428 o8




Fall Txapping Results w7 0 L s

J.The Todent catch on cach of the three - - . .

experimental areas is shown'iniTable 2. . The highest ‘Gatchés were made at .
Flukey "Spring -

were an-avérage iof 36 Fodents were caught pér trap day, a trep: .-
success of 71 percent. At Wells Meadow an average of 15 rodents were caught-- -
per day which gave a trap success of 30 percent. At Doyle only 4 rodents .

were caught per trap day giving a trap-success of 7.3 percent, or:one=tenth-i:--
of what it was at ‘Flukey Spring. Kangaroo rats.and deer mice were the .most canmon
_species caught on all -three sites. A few chipmunks,; pack rats; -and- shrew were
trapped at Flukey Spring and some antelope ground-squirrels and pockét mite

were takeén at the Doyle and Wells Meadow areas. ... -

Wild-burn areas~-Trapping results on the burhed areas are showh in i
Table 3. The take of rodents on the two areas which were quite-similar if -
averaged -between 11 and 12 per daye-: The trap ;success was ‘between:21+3 i ahd 2l
percent. . The species takén consisted of deer mice and kangaroo rats ‘onlys

Kangaroo rat burrows were well distributed throughout the burn. The
rats were apparently living within the burned area despite the fact vegetaw= 7
tion was almost completely lacking and there was no.apparent source of. faod”.7"
on the ground. Deér mice were generally captured near the partially burned .
islands of sagebrish. S

The largest-population of redents was found an the Flukey Spring area,
the next largest at Wells Meadow, the next on the Hallelujah and Red Rock
burns, and the smallest at Doyle. The comparatively high population.of .. ...
rodents on the burned areas was suwrprising. e

The areas on which these Censuses were rade were poisoned with “108
last fall and again this spring.®/ Repeat censuses this spring and in th
ss of the rodent :con=.

future will provide means of checking the ’eff?'e‘é‘tixferié

trol measures employed. T S

Work on the three main experimental afeas anid on the two burned areas
will provide the first information obtained by the project on the effectives -
ness of'conventional rodent control measures on the particular kinds of
rodents found on the study areas.’ The ‘work in the burned areas was designed
also to provids information om-the amount..of bitterbrush .seed taken by . . ...
rodents op fairly large sizc planting and thus to give an indication—of the --
importance-of rodents in practical browse reseedinge .m0 L0 ;

S I v e e e .. e
LR N

Spring Field Work

Spring field work got under way early in March., Rodent censuses were
made on the principal experimental areas -- Flukey Spring, Doyle, and Wells
Moadow == and on the Red Rock and Hallelujah Junction burns. All of these
areas were poisoned, after the rodent censuses were completed, by personnel
from Modoc, Plumas, and Inyo National Forests and game-browse project under
the supervision of John Iudeman of the Sacramento office of the U, S. Fish
and Wildlife Service., Depth-of-planting seedings were made on the three main
experimental areas, For the first time thiourea treated, rather than -

y Wells Meadow area was poisoned with strychnine in the spring.
e 'J‘L" - e



Table 2. Rodent census at three experimental sites, Fall 195k

Trap Suécess

Date s Total 3-Day Catch
: 3 10/47 ¢ 10/5 s - 10/6 -3 New : Compose of ¢ 0/h:10/5 10/6:Average
" Rodent Species ¢ N: R ¢t T-¢t Nt R :T:N :.R”; T B anlmals sanimals trapped
e R N Ao VAN A R S S A : :  (percent) i o o Percent . s
i ‘ ’ FLUKEX SPRING T
Deer mouse ‘ ‘ : ’ .
~ peromysous- sppe) "0 0 10 1 6 17 3.9 12 ok 3. 200 3k 2k 26,0
“Kangaroo rat - S s e T - B o
(Dipodomys Spp.) 16 0 16 7 6 13 L 12 16 27 39 0 32 26 32 300
Chipmunk ’ ' S e
(Eutamias spr. ) 2 0 2 8 1 9 6 3 9 16 23 L 18 18 13.3
Pack rat ' o . o o
(Neotoma»spp.) i1 0 1 0 0 0 1 0 1 2 3 2 0 2 1.3
Shrew ' : . ‘

- (Sorex Spp.) - 1..0 1 0..0.0 0 0 O 1 1 2 0 0 0.7
- Total 390 0 30 26 13 39 1y 2k 38 70 ¢ .- 7’100 60 78 76 713
— T DOUE * 5 o
Deer mouse 2 0 2 1 1 2 0 0 0 3 33 L L 0 2.6
Karrgaroo rat . 2 0 2 0 0O O 2 1 -3 L ' L o . 1 0 6 3.3

Antelope ground. e B . .
squirrel
(Citellus spps) 1 0 -2 0O O ©0 O 0 O 1 1 2 0 0 0.7
Pocket mouse . :
(Perognathus spp.) L 0 1 O O O O O O 1 - s 200 0 0.7
Total 6 o 6 1 1 2 2 1 3 9 100 SO 12 h 6 o Me3
WELLS MEADOW -
Deer mouse T 0 7T 5 3 8 2 7T 9 1 L5 1, 16 18 16,0
Kanagroo rat 6 o 6 2 1 3 L 3 7 12 39 12 6 1 10.6
Antelope ground
squirrel 2 0 2 2 0 2 0 0 O b 13 L b 0 2.7
Pocket mouse 1 0 1 0 0 o0 0 0 o0 1 3 2 0 0 0.7
Total 16 0 16 9 L4 13 6 10 16 31 100 32 26 32 30.0

l/ N = New animals trapped; R = Retrapped animals; T = Total new and retrapped animals.

i _5_



Table 3; Rodent cenSus on burn areas :Ln Lassen Oounty, Fall 19514 ”,-

- e e -

Trap Success B
10/ 13 10/ 174 t10/ 15 Average

Rodent Species

10/ 1L 10/‘15 s New EE Compos. “of
+ N ¢ R ¢ T: .,N r Rt T ¢ dnimdls: anlmals trapped -

.. Percent ¢ o .g ‘

! e B
,.‘c\)‘.
&

" e as .

3 - (percent)
HALIELUJAH JUN(JTION BURN 2/ ’

- Peer’ Touse N i : N - <
(Peromysws SPPs) 1 Q 2 2 3 1k I - h'_ 3.3
Kangaroo rat’ - ~ , C Pafretts
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stratified seeds, were used in these plantings. Thiourea.has proved very
effective in breaking dormancy and promoting germination. of bitterbrush -seed
in the laboratory. Pilot plantings of thiourea treated bitterbrush seed were
also made on more than 15 acres on the Red.Rock .and Hallelujah bwns. .

Meetings
Project personnel attended the eighth annual meeting of the American
Society of Range Management at San Jose on January 25 to 28, Mr. M. W.
Talbot presented a paper, jointly with A. L. Hormay, on the possibilities of
improving game forage by artificial reseeding. E. C. Nord and B. O. Pearson
represented the project at the Range Reseeding Equipment Committee meeting at
San Jose on Jamary 23 to 25, Nord was made chairman of a committee formed
to suggest browse reseeding equipment needs to the main Range Reseeding Equip-
ment Committee for their consideration and possible development. Be O.
Pearson also took part in the California Weed Control Conference at Santa

Barbara on January 26 and 27.

SUBMITTED BY APPROVED BY

) > ////“ CALIFORNTA DEPARTMENT OF FISH AND GAME

Chief, Game Management Branch
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practiosl possibility. And spring planting rather then fuil plante
ing holde the main hope fer srtifisisl browse reseeding on a major
portion of the deer winter range aves in the Bastaids yegion.
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eperinental arens this past yesr to minimize interference
vodents with experimental results. In addition, the first check
of the affect of rodents and rodent control measures en fairly
lsrge size bitterbrush plantisg was made on two wild burne in
Jassen County. The rodents were poisoned with 1080 snd strychaine
under the supervision of the Fish and Wildlife Service: The yee
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COOPERATION

State of California CF&RES
Department of Fish iand Game E. C. Nord
Project WLGR-3 April 20, 1955

¥

Subject: Field Progress Report for
March and April 1955

" A brief resume is given for the work in progress during March and
April 1955. The principal accomplishments and general observations

made this spring are as follows:

1. Rodent census:

The first series of rodent census was made on all planting
sites during March and the second series was completed on all
areas except at Flukey Spring during April. Recent snows
have delayed the census at Flukey Spring.

2. Rodent poisonings

All planting areas were poisoned for rodents during March,
John Ludeman supervised and directed all poisoning operations
at Wells Meadow, Doyle, and Red Rock - Hallelujah Junction
areas. Poisoning at Flukey Spring was carried out entirely
by project personnel. Strychnine treated wheat was used at
Wells Meadow and 1080 crushed oat bait was used on all other
areas. The U. 8. Fish and Wildlife Service furnished all bait
used to control the rodents.

3. Experimental plantings:

a. Depth of planting:

Plantings were made on the following dates:

Wells Meadow March 9
Doyle March 22
Flukey Spring March 28

Satisfactory soil moisture was present on all sites at
time of planting, however, rapid drying was occuring at
the shallower depths, particularly at 1/2 to 1 inch
depths. Additional rains fell on the Doyle and Flukey
Spring plantings within 10 days after the seedings were
completed, .
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b. Thiourea plantings:

These'plantings were made on the following dates:

Wells Meadow March 3
Doyle March 10
Flukey Spring March 21

Stratified seeds were planted at the same time as the

thiourea treated seeds. 8Seeds used in all experimental

plantings were from the 1954 collection at Milford

(GB Lot 57A). Germination tests were made on each treat-
- ment at time of planting.

Trial field plantings:

Field plantings were made at Hallelujah Junction, Red Rock, and
the Mears burn areas. These plantings were made as follows:

Rate of
Date of Seeding Seedbed
Area  Acres Planting Lbs/Acre Rodent Control Preparation
Hallelujeh 1080 crushed Wild burn
Junction 5.6 @ 3-21-55 6.7 oats 1953
Red Rock 5.0  3-22-55 - 6.7 1080 crushed  Wild burn
oats 1954
Red Rock 5.0 3-22=55 6eT None Wild burn
, 1954
Mears Burn 1.5 k- 6-55 8.0 1080 crushed  Plowed fall,
oats harrowed
spring
Mears Burn 1.8 h- 6-55 8.0 None Plowed fall,
, harrowed
spring

All seeds were treated with thiourea, air dried, mixed with rice
hulls and seeded at 1/2 to 1 1/2 inch depth. Conventional
double-disc grain drills were used on all plantings. Press
wheels attached to the seeder were used on the Hallelujah
Junction - Red Rock seedings. The Mears burn seedings were
rolled with an empty metal drum in lieu of press wheels on the
avallable seeder.

Seedbed conditions at planting time were very satisfactoryon
all areas. Qood s0il tilth and moisture existed both at
planting time and up to the last observation -- April 15th.
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The Red Rock - Hallelujah Junction plantings were made

with seed furnished by the California Department of Fish

and Game and the California Forest and Range Experiment

Station (GB 66). Mears area was from the 1954 collection
. of the project (GB 574).

5. Beneral observations:

a. Seedling emergencet:

The first emergence on any site occurred at Wells
Meadow about March 8 from seeds planted last fall
under screen domes at 1/2 inch depth. The earliest
observed emergence on the respective planting sites
is as follows:

Wells Meadow March 8
Doyle March 12
Flukey Spring April 8

Red Rock pilot planting April 7
Hallelujah Junction None to April 16

The emergence at Flukey 8pring was about 2 weeks later
this year than it was in 195L. By April 8 last year,
most of the seedlings had emerged.

b. Mortality of seedlings from thiourea treated seeds:

The preliminary showing of seedlings from thiourea treated
fall planted seeds is not too encouraging. Relatively
few seedlings have emerged or survived thus far from these
plantings. In contrast, many of the untreated seeds
planted under similar conditions have emerged and are still -

- surviving at both Wells Meadow and Doyle. In one planting,
both the thiourea treated seeds and untreated seeds
emerged in early March at Wells Meadow. An examination in
early April disclosed that all the seedlings from the
thiourea treated seeds had succumbed while the seedlings
from untreated seeds were still living and growinge.

Judging from the root development on seeds buried in
packets over winter, there was a different form on those
treated with thiourea than on the untreated seeds. The
treated seeds had roots which had elongated about 2
inches and then branched, forming a rosette of roots.
The untreated seeds did not display this branching.
These effects will be checked more fully at the Flukey
Spring and Doyle areas.

¢. Rodent controls:

It is too early to determine results of rodent poisoning
on most of the areas. Retrappings show that some rodents
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are found on all sites. However, only 2 kangaroo rats
have been taken at Wells Meadow and none at the other
poisoned areas. Several kangaroo rats, both animals
captured last fall and again this spring, were taken on

. the non-poisoned area at Red Rock. Hubbard reports
possible rodent "mining" of 2 caged spots at Wells
Meadow. There was noticeable rodent digging or activity
on the non-poisoned area at Red Rock. This was nob
apparent on the other poisoned areas.

" d. Frost heaving:

Considerable frost heaving occurred to the 1 year old
seedlings in the Flukey Spring area. It is estimated
that about 1/2 of the seedlings at Mears Pilot Plot
were "heaved® out of the ground during the winter.
Heaving was also found on the seedlings growing in the
Flukey Spring controlled burn and drill plantings on
the cultivated plots inside the exclosure. No observed
heaving was found on the non-cultivated or on the
Casuse Mountain burn plots. Similarly, heaving was not
noted on the cone plots inside the exclosure.

e. Grazing:

Seedlings on the Mears Pilot Plot have been grazed

during the winter. This grazing is probably from deer;
the degree of use is not too severe and most of the plants
will probably survive.

Both cattle as well as deer were present on the plantings
at Red Rock and Hallelujah Junction. Hubbard reported
seeing 27 cattle on one of these plantings in April while
he was making the rodent census. Cattle and deer tracks
are noticeable on all the planted areas.

Fencing to protect some of these areas from sheep is
planned, The Bureau of Land Management has offered to
furnish materials and the California Department of Fish
and Game has planned to construct the fence. When it
will be accomplished is not known.

f. Seedling mortality:

Some seedlings which emerged this spring have been
injured or killed due to either insects or other
unknown causes. The cotyledons have been removed or
"nipped" soon after they emerged. This suggests that
insects may be the cause since the plants were protected
from rodents. Some plants dled soon after emergence,
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Inasmuch as bitterbrush seedlings have been reported
by Peterson _1_/ to be quite susceptible to damping off,
it may be a possible cause of some of the early seed-
ling mortality which has occurred on some of our
plantings. '

Current works

The final rodent census at Flukey Spring will be made as
soon as weather conditions permit. This may be completed
by the end of April. ,

Chemical spraying of plots at Casuse Mountain will be made
vwhen cheatgrass growth is favorable for spraying. Delayed
growth has delayed the initial application. All plots have
been laid out and materials and equipment assembled for this
work.

Sampling of emergence on the Red Rock - Hallelujah Junction
pilot plots will be made when seedlingemergence is further
along. It is contemplated using a 3 foot belt transect.

Compilation work is proceeding on data collected in the field.
This includes site factor records, rodent census and early
emergence of experimental plantings made last fall and this
spring.

Seedling

Peterson, R. A. Comparative effect of Seed Treatments Upon
Emergence in 7 Browse Species. Ecology 3h(h): 778-85.

cc :}A.'{ Hormay

E. C. Nord

File
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1. Three drill plantings of bitterbrush were mede ou the
Aveas ranging im size from 1/2 to 1«1/2 scres wre seeded. Two |
of the esedings were made on cultivated seedbeds and one on &
rodents, Rodent censuses wvere mede defore snd after seeding to
determine the effectiveness of rodent polsoning.

2. Rodent censuses were mede on all sites planted last fall
and this epring. ~

3+ Project persomnel participated in the California Forest
and Range Experiment Station investigative meetings April 25 to 27.
u.amwmmmmmmmmmmxmw
ment and A. L. Hormey discussed dormmncy in bitterbrush seed as ree
lsted to browvee resseding.

xh &m"«hlbﬂ&m&& QOMMMMMM“MQ«;
Desmenn and Henry Ejersmsn of the Californis Departmemt of Fieh and
Came made & trip over some of the southern and eastern reaches of
obtained on site variations, varieties of bitterbrush - especislly
sprouting forms - and speciss in sddition to bitterdrush that mey
be suitable for planting on Bsstside ranges.

5« M. ¥W. Talbot, cowlemder of the project and Associste
Birector of the Station, retired April 30. Jay R. Bentley is acting
Pivision Chief until the mew Division Chief arrives shout July 1.

 has sccepted an sppointment as s collsdorstor in plant dicchemigtry
with Dr. K. T« Mirov,
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been started in the Eastside region of the State on deer winter
ranges which extend a distance of about 500 miles from Oregon to
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3. On Mey 16 and 17, Froject personmel together with Califernia
ofﬁahm&mwmmwﬁm showed members of the Utah
ma &m Committee the experimental browse reseeding work in progress
an the Doyle and Flukey Spring avea.

k. MW@MM’&W&MWB”WW&
mmmpm. mmwmma@
the fmwi’kyafmaf spartment of Biological Contrsl, and
WM&@? & ﬁiviaima@m@amm Forest mnd
Bange Experimen st together with project persommel examined the
pmammmwwmwmznnmrww
dumage. Cub worms, lesf miners, and wire worme appeared to be respone
‘ﬁmfwﬁmgwmmmmu%emwmm

@ex;‘/&ﬁ.

ECN

File



STATE . | California

PROJECT __WigR-3
o | DATE July 5, 1955
: aUARTERLY PROGRESS REPORT

SURVEYS AND INVESTIGATIONS

as requlred by
FEDERAI ‘AID IN WILDLIFE RESTORATION ACT

1. Title of Progect° Game Range Restoration
2. Supervmsor3° Ben Gladlng, Chlef, and Wllllam P. Dasmann, Senior Game

Biologlst, Game Management Branch, Callfornia Department of Fish and

Game
3. leaders: E. J. Woolfolk and A. L. Hormay

Assistant3° E. C. Nord, R. L. Hubbard and B. 0. Pearson ]
L, VCooperatlng Agency. Callfornla Forest and ‘Range Experiment Station

5. Summary report of progress during the quarter Aprll l to June 30,
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Dose

The primary objective of this project is to develop cultural methods
of re-establishing and extending native or introduced browse species suite-
able for food or cover on deteriorated game ranges in California. The work
has been started in the Eastside Region of the State on deer winter ranges -
which extend & distance of about 500 miles from Oregon to the southern ‘end
of the Sierra’ Nevada mountains. These ranges are heavily deteriorated.
They ‘lie 'in a comparatively light snow belt, but in heavy precipitation
years snow covers low growing forage and hinders the movement of the deetr.
Under these conditions shrubs become premium forage plants for deer because

. of their upstanding growth habit. Bitterbrush (Purshia tridentata) is the

most important game browse 1n the “eglon and 1s being given special attention
in'these studles." -\‘ ’ c A ffa

General Accomplishments Durlng Last Puarter

1. Measurements were made of bltterbrush seedling emergence from
plantings made last fall and this spring on the three main experimental -
areas.Also survival records were made on older plantings.
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2. Thirty-twb plots on the Casuse Mountain area were sprayed with

- Dalepon to determine the most effective dates and rates of application
for. control of annual species, particularly cheatgrass, .on browse planting
sites.

3. Three drill plantings ranging from 1/2 to 1 1/2 acres in size
were made with thlourea treated bltterbrush seeds.

“ 4., Project personnel particlpated in a game-range tour and in
the 1955 annual conference of the Western: Association of: Game and Fish
Commlssioners‘

The present report deals mainly w1th seedling emergence from last
fall's depth-of=planting tests, frost heaving of seedlings, and a. qyick
method of testlng bitterbrush seed viability.

Personnel

M. W. Talbot, Associate Director of the California Forest and Range
Experiment Station, Chief of Range Research Division and one of the
leaders of the Game-Browse project, retired from the 8ervice on April 30.
E. J, Woolfolk who has been named to succeed Mr. Talbot comes to the
California Station from the Southeastern Forest Experiment Stateon at.
Ashville, North Carolina where he has been in charge of renge research .
since February 1954. He served in a similar capacity at Missoula, Montana
from 1949 to 1954. Mr. Woolfolk has more than 20 years .of “research
experience on livestock and game problems in the Rocky Mountain and Great .
Plains areas. . He grew up on a Wyoming livestock ranch and attended. the
F;Unlver51ties of  Montana and Minnesota.

; Robert Stanley, a. graduate student at the Uhlver51ty Of Californla
“'and- part«tlme worker on the game<browse project during the last year
assisting in seed germination studies, resigned April 10. waever,the” :
will remain with the California Forest and Range Experlment Station = - .
N where he has accepted an appoxntment as & collaborator 1n ‘plant phy31ology?
”f?with Dr. N.,T. Mirov. , :

Genar Ingco, sensor in forestry at the Uhlver51ty of California who :
also has been assisting in seed germination studies on the prcject on.a -
part time basis, resigned the latter part of June to accept an appomntmentg
with the U. S. Forest Service on the Sequoia National Forest. - -
15** T | Results -

Fall Depthaof-plantlng Results

P

The results of depth«of-plantlng tests w1th bltterbrush seeds 1ast
fall differ in two ways from comparable plantings made in previous years.
First: the precent emergence was much greater. Second: the best
emergence was obtained from shallower depths than in previous years.
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.The most striking difference in. seedling emergence between 1954
and 1955 occurred at Wells Meadow. Of the total seeds planted last
. fall, 68 percent emerged from one inch depth (table 1). This -

- émergenceé rate was nearly three times greater than that obtained
from any planting depth in 1954. At Doyle and Flukey Spring the
highest emergence was 56.8 and Lh.0 percent, respectively, or more
than one and a half times greater than the best emergence in 1954,

... Good emergence was obtained from plantiné depths ranging from
0.5 to 1.0 inches at the Flukey Spring and Doyle areas and from 0.5
to 2.0 inches at the Wells Meadow area. Results to date indicate
that the probable extreme limit of seedling emergence is about 3.0
inches. . This year emergence was not cbtained from depths greater
than 1.5 inches at Flukey Spring, 2.0 inches at Doyle and 3.0 inches
at Wells Meadow. No seedlings were obtained from seeds planted on
the soil surface on any site.

The range of depths whichqhavé/éiVen the best emergence from
fall plantings for the last three years is shown in table 2.

The difference in seedling emergence from 1954 to 1955
apparently is largely a result of variation in growing conditions
from one season:to the next. The lower emeréence in 1954 than in
1955 probably was caused by greater soil moisture fluctuatlons at the seed
level at germination time. The results at Wells Meadow appear to bear
this out. Measurements on this site show there were wider fluctuations
in soil moisture at the 1.5 inch depth during the month preceding
emergence in 195h than in 1955.

Some of the difference in emergence between the two years is
explained in the quality of the seeds planted. The seed planted in
the fall of 1953 had 75 percent viability and in 1954, 85 percent.
Also the seeds used in 1953 were moistened during cleaning. This may
have caused an increase in fungus growth on the seeds in the soil and
reduced germination and seeling emergence.

"Spring planting résults have not been summarized yet. They will
be given in a later report.
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Ihble'l. Emergence of bitterbrush seedlings in 1954 and
1955 from seed planted at specified depths,fall
planting on cultivated areas.

Experi- Emer;: - Emergenca where depth of plantlng (1nches) vas -

mental gence:

Area Year: g 0.0 05 1.0 1.5 2.0 &5'&0?&& %Q
R - Percent 1/ ' o e
Flukey : o
Spring 1955. ¢ ..0.0 4k,0 -. 37.8 8.4 0.0 0.0 0.0 0.0 0.0
A5k w2/ 1.0 -28.0 210 kO 0.0 0.0 <= o ws
Doyle 1955 - 0:0 Lh.0' 56,8 164 0.6 0.0 “0.0 0.0 0.0
1954* 3 == - 23.0  36.0 12.0 . 3.0 L.O:- 0.0 < == .
Wells s .. W R
Meadow 1955 : 0,0 ©6L.4L 68.0 62.0 35.6 1k.2 1.2 0.0 0.0
l95h :  ww Lo 20.0 23.0 - 20.0 ‘ 8.0 30 e e-
lf Based on lOO seeds per depth class in 195h and 500 seeds 1n 1955.;
2/ No comparable plantlngs in. 195& : i
‘ | ' :":‘A * * * * * ’ "k‘::: . L

:.'n_:‘.;“

”. @sTaE;e 2 Fall.plantlng depths g1v1n§ bést bitterbrush
EER seedling emergence - l953=55.- R

Experimental . e ot Yeak Planted 0 o 7 T
Area oo X952 w0 19530 0 f "’;95h e

IS RN Inches

Plukey Spring - . : - 2.00 «. 0. 5 “ 1. 5 o 05-n00

Doyle 1.0 = 2.0 | o 5 - 1. 5 - 0.5 - 1.0
i woit e sE -
Wells Meadow 2.0 1.0 = 2.0 0.5 -2.0

Frost Heaving of Bitterbrush Seedlings

Frost heaving of bitterbrush seedlings starting the second year of
growth was observed this spring at the Flukey Spring Experimental area.
Mortality ranged up to 31 percent on some sites. The heaved plants had
been thrust up and the roots broken off below the ground surface. In
early March many of the plants were still in place with 2 to 4 inches of
the tap root exposed. The foliage on most of the heaved plants was still
succulent indicating that heaving had occurred during late winter. There
was no heaving of 2 and 3-year o0ld seedlings on any site.

b



Mortallty due to frost heav1ng apparently was not related. to seed
bed preparation or size of plant (table 3). Rather the differences in
mortallty seems: related to soil differences. .

» ~All sizes of one=year old seedlings were heaved. Many of them
were even larger than the 2 and 3=year old seedlings that were not
heaved. . ‘The reason for this difference is not clear. Further
observations are needed in order to galn a more complete understanding
of condltlons caus1ng heav1ng. o : :

Teble 3 Mortallty of one-year old bltterbrush seedlings Al
from frost heaving, Flukey Springt_winter

Io5h-55.
- | ‘ ' ' Average
' ‘ Seedlings .. Height of
wi  Bite Fall Spring T temtse -
Site . Preparation _ 1954 1955 Mortality _ (Fall 105h)
- o " Number Percent -  Inches
Flukey ~ Cultivated 271 231 15 1.3
Spring i A ' S
. Native vegetation 14 12 : 14 0.9
Mears'  Cultivated w2 101 29 251
Burn , S ' :
: N&tive vegetation 96 | 66 31 1.5-}/

1/ Estimated height.

ouick Teetirig of Bitterbrush Seed viability

The . v1ab111ty of bitterbrush seed can be determined in about ‘8 days
by excising and germinating the embryos. In a study made this yvear it
was found that four hundred or more seeds replicated in lots of 100 are
needed to determine v1ab111ty within about 5 percent. Practically all:
viable embryos germinate within 8 days. « :

The steps used in maklng the test are as follows:

Xy Soak the seeds in water for about U4 hours. Use sufficient’
seeds to obtain 40O or more good, exclsed embryos.

TS Separate the -soaked seeds into nearly equal subesamples o= b
or more, These are tested and analyzed separately. Each sub-sample-
should contain sufficient seeds to give 100 good embryos for germinating.

3. Excise the embryos by cutting the seeds through the widest portion.

The embryo can be forced out of the seed coat by squeezing the root
end of the seed (the tip) gently between the fingers. Record and discard
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the seeds in which the embryos have not formed or are obviously not = - -
good. Care should be exercised in removing the seed coat to prevent
damaging - the small end of the “embryo where the radicle is located.f

., Germlnate the embryos on. m01st fllter paper in Petri dlshes at
temperatures-between 60°F and TOOF.

5. BRecord the number of embryos that germinate dally ' The enbryos
that develop.a helf=inch of healthy root can be considered viable. A
healthy root.is" SO th, whlte ‘and opaquﬁ; whereae; -an unhealthy one is
usually graylsh or brown in color and- SOmewhat branslucent.

- ..The. percent viability of a submsample of seeds is the product of
the percentage of seeds with” good eﬁbryOS apd the percentage .of
embryos that germinate. ; .

St e

~6hemical*Sprag;Q§ahuxh Dalapon (ma salt a,a-dlachloroproplonic ‘acid).

Prellmlnary tests with Dalapon during 1953 and 195h show that this
chemi¢al is an effective herbicide on ~heatgrass and short~lived annuals"
when applied at rates from 2 to 6 pounds per acre during the early and -
vigorous growth stagesof cheatgrass. Further work was carried-out this
year with this chemical to determine the best date of application and
formulation to control cheatgrass on browse planting sites. The chemical:
wes applied on three different dates at rates from 1to6 pounds in 5, lO
and hO gallons of solution per acre. A L

Mestings T R

Project personnel joined with the California Department of Fish
and Game and members of the Utah Big Game Committee in looking over
some of the deer problem areas in northeastern California on May 16
and 17. The group saw the game=browsé restoration experiments. undgrway
oh the’ Doyle and Flukey Spring areas. in Lassen and. Modoc Counties. o

A. L. ‘Hormay and E. C.ANbrd attended the 1955 annual conference
of the Western Association of Game and Fish Commissioners at Moran,-
Wyoming on June 16 to 18. Phases of game-range restoration work in the
Western states were reviewed during this conference.

SUBMITTED B o APPROVED BY .
CALIFORNIA DEPARTVENT OF FISH AND GAME
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QUARTERLY PROGRESS REPORT
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Biologist, Game Management Branch, California Department of Fish and
Gane .
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J. Whitacre ‘
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5. Summary report of progress during the quarter July 1 to September 30, 1955,

This report is not for publication.

ose

The primary objective of this project is to develop cultural methods
of reeestdblishlng and extending native or introduced ‘browse species suitable
for food or ‘cover on deteriorated game ranges in California. The work has:
been started in the Eagtside Region of the State on deer winter ranges which_
extend a distance of about 500 miles from Oregon to the southern end of ‘the™'
Sierra Nevada mountains. These ranges are heavily deteriorated. They lie .
in a comparatively light snow belt, but in heavy prec;pitatlon,xeaxﬁ GYeer AT
covers low growing forage and hinders the movement of the deer. Under these
conditions shrubs become premium forage plants;for deer because:of' their
upstanding growth habit, Bitterbrush. (Purshia tridentata) is thée most * )
important gaime browse in the reglon and is being given special- attention in
these studies.

‘General Accémplishments During last Quarter

l. Fall 1954 and sprlng 1955 pllot plantlngs in Modoc: and Lassen
counties produced bitterbrush. seedling stands averaging up to more than’
9,000 seedllngs per acre. .



iy Goed]ing emergence from ring planting in deptheof-planting
" tests was later ‘;”wmugh§§QWer thansgrom comparable fall plantings.

\ vom aorae s

SR "‘3, ~A‘newjprojectﬂ;9;tiated by the California Forest and Range
.. BExperiment-Station provides for the cooperative study of the sprouting

habit of bitterbrush by the University of California School of Forestry
at Berkeley. s L :

4. Project personnel met in August with representatives of the
California and Nevada Departments of Fish and Game and the Toiyabe
National Forest to get a first hand look at deterioration on the East
. Walker deer-winter range resulting from the. invasion and increasing density
of pinion pine. e ' .

5. During September project péréonnel served as supervisory‘  2
overhead on forest fires which occurred on the Trinity, Klamath,‘apdwypa
Padres National Forests. . o . S -

6. 'Bitterbrush fruit vas harvested during July and August for
future field and laboratory tests. L o ‘ Co

_ The?presenﬁireport deals mainly with seédling establishment 6n'h,
large ‘scale pilot plantings and seedling emergence from spring depth-of =
rlanting tests. , ‘ : \ o e

Personnel '~

.. .-1 Rebert F.ﬁWagie Joined the project on September 1 on a part-time - -
basis to assist with morphological studies of bitterbrish, ‘Wagle has &

B. S. F. from the University of Minnesota and an M, F. from the University . S

of Washington.

James E. Whitacre.of San Diego, a junior in the School of Forestry
at Berkeley, was sppointed to the project on September 19 on a partetime .
basis ‘to assist with germination studies and the compilation of research ..
data. Whitacre holds a B..A. degree in political science from the =~ .-

University of Califorpie at Los Angeles.

Pilot Seedings of Bitterbrush.

-+ Pilot ‘seedings of bitterbrush made on four different sides: Casuse
Mountain and Flukey Spring in Modde county and Red Rock and Hallelujah =~
Junction in Lassen ‘county; in the fall of 1954 and the spring of 1955
have demonstrated the feasibility of establishing bitterbrush on large

-scale deer winter ranges. The best stands were. obtained from gpring!
B W Lot O

seedings on the Mear's burn in Modoc county:where moFé than 9;Ooo,s¢eqiihgé“‘
per acre were obtained on cultivated seed beds.  Satisfactory stands 'also

resulted from plantings.on the Casuse Mountain area in the hesrt of the ‘. - ..

Interstateﬁﬁegrfwgﬁﬁer‘xapgeg‘%EaRIJSeé&fngs produced from 3,350 to 5,600 * .
seedlings pe¥‘acre, ‘Fair to poor stands resulted from seeding without soil
Preparation on wild burned areas in La'ssen county.

L
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From 0.3 to 8.6 percent of the viable seeds planted produced
seedlings in these trials. A statistical check of emergence shows no
significant differences between the fall and spring plantings.
Poisoning of the areas with 1080 prior to seeding gave variable znd

inconclusive results based on numbers of seedlings established.

All seedings were made with standard fluted=feed grain drills
equipped with double disk openers. Rice hulls were mixed with the seed
as a carrier to facilitate planting and give uniform seed distribution.
Thiourea treated seed was used in all the spring plantings and the
seedbeds were lightly firmed after planting. Depth of seeding was .
about 1 and 1 L/2 inches, respectively, for fall and spring planting.

Flukey Spring

.Two spring plantings 1 1/2 to 2 acres in size on the Mear's burn
produced 8,350 and 9,260 seedlings per acre respectively. These stands
represent establishment of 7.8 and B.6 percent of the viable seed planted.
Outside of small plot seedings within experimental exclosures these are
the best stands of bitterbrush obtained thus far from any seeding.

The areas seeded were disk-plowed in the fall and harrowed Just
before planting in the spring. High quality seed was used. Soil
preparation gave good tilth, reduced plant competition and permitted
early planting to take advantage of moisture stored in the soil.

Casuse Mountain

©Four areas; 30 feet by 100 feet, spring seeded in the heart of the
Interstate deer-winter range produced bitterbrush seedling stands ranging
from 3,350 to 5,600 seedlings per acre. The average stand, 4,800 seedlings
per acre, represents 4.5 percent of the viable .seed planted.

There was a 36 percent loss of seedlings from all causes between
early May and late July. Much of this loss is believed due to insects,
mostly cutworms and leaf miners, which were active during the early -
stages of seedling development. ; - IR i :

St

Red Rock-Hallelujah Junction-

Several 5 to 15 acre seedings on wild burns in the big sagebrush. .-
~ type produced up to 1,290 seedlings ver acre (Table 1). The best stand,
1,290 seedlings per acre, was obtained from spring drilling on the Red
Roek burn.  .Very poor stands resulted from both all and spring seeding - -
at Halleluja: Junction. : o

Not more than 3 percent of the viable seed planted developed into .
established seedlings on these areas. The low establishment was probably
due to ‘seed quality, 52 percent viability, and to sheet erosion in early
sumner. In midedune heavy rains caused considersble soil movement which.:
no doubt destroyed many young seedlings. ' PR
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Table 1l.--Bitterbrush seedling stands from
g ~pilot plantings in Lassen county

Time of seeding
Average“humber of
seedlings per acre
Fall ¢ ~Spring

e o -o on se f
et ee oo;'. e

©® ¢o oo o

. Location ' Method of seeding 2954 . 1955
Red Rock. - Drilled, 3k 125 ¢
(burned 1954) Drilled./ | 1,060. 1,290

PRI Broadcast=rolled - 850 S ee

Hallelujah Junction Drilled 435 180
(burned 1953) o :

1/ No rodent controls used. All other:seedings
- poisoned with 1080 prior to seeding. . L

These plantings show that bitterbrush stands can be established by
large scale field methods over a relatively wide'range of conditions.”
Even under heavy rodent populations (April 1955 Guarterly Progress Reyort)
satisfactory seedllng esteblishment was cbtained.

Spring 1955 Degth-ofeplanting Results

. Results from spring 1955 planting thlourea treated bitterbrush
seed at various depths differ in three ways . from comparable fall 195h
Plantings of: untreated seed. First, the percent emergence was much
lower; second, the seedlings emerged at a later date and third, at ‘the
Flukey Spring area;, some emergence occurred from deeper depths.

The best emergence from sprlng planting, between 16.k4 to 20.&
percent on the, three areas, was from the:0.5- to 1. O=inch depths o o
(Table 2). Highest emergence from fall planting, also from the 0.5-
and 1.0-inch levels, ranged from 4k.0 to 68.0 percent, or more than =
twice as high. Since this was the first year the thiourea treatment
was used in the depthuofsplantzng~tests, the-data from previous yesars
sprlng plantings cannot be used for comp&rlson.

VAt the Flukey Sprlng area, emergence from. sprlng‘planting occurred ,
at the 0.5- to 2, 5~1nch depths., Fall .planted seed did not emergé" from . f
depths greater than 1 1/2 inches. ‘At the other’ aréas there was no '
difference in the range of depths from which emergerce occurred between '

the . fall and spring plantlngs._”

: On 81l areas spring plantea seed emerged 2to3 weeks later than ;
did the seed planted the precedlng fall (stle 3). There was some overlap,
but generally the spring planted seed began to’ emerge at about the time ‘
emergence was tapering off from the fall planted seed. -

E A@ll—w



Table 2.-=Emergence of bitterbrush seedlings from
- ‘ seed planted 4t spec1f1ed depth=

- : ‘;@ fall 1054 and spring.1955

oo s 8

e -¢e .08

Experiﬁental arég””%% Ehergence where depth of planti (inches) was
and time of planting: 0.5 : 1.0 : 1. 5 2.0 ¢ 2.5 : 3.0 ¢ 3. 5 s L0
’ Percent .

. i A D

iFlukey Spring t:;' e

Fall 1955 .~ 440 37.8 8.4 0.0 0.0 0.0 0.0

Spring 1955 6.2  17.4 9.0 5.8 0.2 0.0 0.0
Doyle | :

Fall 1954 Wh,0 56.8 16.4 0.6 0.0 0.0 0.0

Spring 1955 8.4 16,4 48 0.2 0.0 0.0 0.0
Wells Meadow o L | -

Fall 1954 © 7 6hh 68.0 . 62.00 35.6..-1h2 1.2 0.0

Spring 1955 © 20.4  16.0 5.4 5¢4 1.4 0.4 0.0

0.0

1/ Based on 500 seeds per depth class



Table 3.--Time of bitterbrush seedlingvemerggnce
;;;;,i,%?fw.mma»-§rom fall~and sprlng plantings (percent
L - of_total emerged ‘seedlings)

s _Dates of
ka’__.__’__gence 'V . ed 10/22/ 1ted
U kpril 8, 1955. - oo - 356t 007 T T
April 8 to 22, 1955 ko, bk 3.7

April 22-4e'May 25 1955 8.l

Mey 2 to 10, 1955 6.0

-May 10 to 17, 1955 O.h

May 17 to 19, 1955 0.2 6.
0.0
0.0
0.0

1l

May 19 to June 1, 1955 . 18.0

June 1 to 20, 1955 . 0.8

Dates of Doyle -3

emergence B °Planted 11/9/§E'?1anted 3722755

March 2k, 1955° ' L6.3 | 0.0 o
e fMarChnakdhaéﬁk B il 4 75, S O N 0

March 29 to April 1k, 1955‘ 18.2 0.0 ¢,

April 14 to 37, 1955 3.1 41.6

April 17 to May h, 1955 1.9 53.7

May U4 to June 22, 1955 0.0 Y

June 22 to July 12, 1955 0.0 0.0

Dates of :_ Wells Meadow

emergence sPlanted l%[?/Su Planted 3[2[_2,

March 10, 1955

March 10 to 19, 1955
March 19 to 27, 1955
March 27 to April 8, 1955
April 8 to 23, 1955
April 23 to 30, 1955
April 30 to May 8, 1955
May 8 to 18, 1955

May 18 to 27, 1955

May 27 to June 4, 1955
June 4 to 11, 1955

.
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Laboratory tests of thiourea treated seed showed 85 percent
germination within 6 days (April 1954 ‘uarterly Progress Report).
However; these tests were conducted under saturated moisture conditions,
temperatures or length of day on thiourea treated seed. Any of these
factors or perhaps others, may be the reason for the discrepancies
“between laboratory and field results.

Cooperative Aid Study

A fund of $1,000 has been made available by the California Forest

- and Range Experiment Station for research on the sprouting habits of

bitterbrush. The study will be a cooperative aid project with the
University of California School of Forestry at Berkeley, designed to
determine whether sprouting in bitterbrush is a genetic characteristic
or an effect of environmental factors.

Seed Collection

About 350 pounds of bitterbrush fruit were collected this year
mostly on the Modoc National Forest. Several smaller collections were
made by cooperators and project personnel over a wide range of site
conditions,

Other special lots of seed received by the station this year are
as Tollows:

1. Bitterbrush (two species) Gene Gerdes Calif., Fish and Game
Richard Weaver Calif. Fish and Game

Donald F. Hervey Colorado A&M College

Walter F. Mueggler Intermountain Forest

& Range Expt. Sta.

2. Cliffrose Richard Weaver

3¢ Curlleaf Mountain-mahogany Donald F. Hervey

4, Ceanothus glorious W. C. Malloch Berkeley, Calif.

5. Connothus griseus W. C. Malloch

6. Ceanothus impressus W. C. Malloch

7. Ceancthus papillosus W. C. Malloch

8. Fourwing saltbush Donald F. Hervey

9. Hopsage . Gene Gerdes

10. Koa haole Bryce York Northrup=King & Co. :

Bakersfield, Calif..
SUBMITTED BY APPROVED BY
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