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ABSTRACT: P i c l o r a m , i n s p r a y and p e l ­
l e t forms,was t e s t e d f o r i t s a b i l i t y 
t o k i l l c h a p a r r a l s p e c i e s a t s e v e r a l 
s i t e s i n s o u t h e r n C a l i f o r n i a , i n 1963. 
T h i s h e r b i c i d e proved to be as effec­
t i v e as b r u s h k i l l e r (2 ,4-D and 2 , 4 , 
5-T) or s l i g h t l y more so. Both h e r ­
b i c i d e s k i l l e d chamise r e a d i l y at low 
r a t e s , but f a i l e d to k i l l s c r u b oak. 
K i l l of o t h e r s p e c i e s v a r i e d between 
t h e s e two extr e m e s . E x c e l l e n t k i l l 
of a l l s p e c i e s a f t e r r e - t r e a t m e n t 
w i t h p i c l o r a m was o b t a i n e d a t one 
t e s t s i t e . 

Picloram Herbicide 

for Killing Chaparral Species 

. . . a preliminary rating 

L I S L E R.GE?EEN JOE R.QOODIN THEODORE R.PLUMB 

One of the newer and more promising 
herbicides f o r the c o n t r o l o f woody 
plan t s i s picloram-^ (4-amino-3,5,6-
t r i c h l o r o p i c o l i n i c a c i d ) . A systemic 
he r b i c i d e t h a t i s r e a d i l y absorbed by 
both leaves and roots (Wiltse 1964), 
i t i n j u r e s or k i l l s most woody species, 
as w e l l as herbaceous broad-leaved 
p l a n t s . Established grasses are gen­
e r a l l y t o l e r a n t . Growth responses 
f o l l o w i n g a p p l i c a t i o n resemble those 
of the phenoxy herbicides 2,4-D and 2, 
4,5-T (Dow Chemical Company 1963). 

A f t e r f i e l d and labora t o r y t e s t i n g , 
the manufacturer reported t h a t p i c ­
loram sprayed onto f o l i a g e c o n t r o l l e d 
such C a l i f o r n i a shrubs as chamise 
{Adenostoma fascioulatwn), manzanita 
Arotostaphylos spp.), h o l l y - l e a f cher­
ry {Pvunus i l i c i f o l i a ) , C a l i f o r n i a 
coffeeberry {Rhamnus c a l i f o r n i c a ) , 
mesquite {Prosopis j u l i f l o r a ) , and 
poison oak (Rhus d i v e v s i l o b a ) (Dow 
Chemical Company 1963; Gantz and 
Laning 1963). Foliage a p p l i c a t i o n s 
have been used suc c e s s f u l l y on woody 
plan t s elsewhere i n the United 
States (Nation and Lichy 1964; Sch-

A common name f o r t h i s h e r b i c i d e adopted by 
the Weed S o c i e t y of America. Tordon i s the 
Dow Q i e m i c a l Company's trademark name f o r i t . 
T r a d e names and commercial p r o d u c t s a r e men­
t i o n e d s o l e l y f o r n e c e s s a r y i n f o r m a t i o n . No 
endorsement by the U.S. Department of A g r i ­
c u l t u r e or the U n i v e r s i t y of C a l i f o r n i a i s 
i m p l i e d . 

wartzbeck and Wiltse 1964) and i n Aus­
t r a l i a (Ferguson 1965). S o i l a p p l i c a ­
t i o n s have c o n t r o l l e d some woody spec­
ies (Dow Chemical Company 1963; Wiltse 
1964). And the he r b i c i d e i s claimed 
e f f e c t i v e as a f r i l l treatment (Watson 
and Mesler 1964). 

In t e s t s conducted at several sou­
thern C a l i f o r n i a l o c a t i o n s , s t a r t i n g 
i n 1963, we found t h a t one picloram 
a p p l i c a t i o n destroyed a l l woody pla n t s 
which b r u s h k i l l e r (2,4-D and 2,4,5-T) 
normally k i l l s , and sometimes i t proved 
even more e f f e c t i v e . The a c t i o n , how­
ever, was slower than w i t h b r u s h k i l l e r . 
In most cases, chamise was k i l l e d by 
picloram mixed at the ra t e of 1 pound 
per 100 gallons of s o l u t i o n . From 2 t o 
4 pounds of the her b i c i d e was required 
to k i l l Eastwood manzanita and l a u r e l 
sumac. F i r s t - y e a r r e s u l t s on scrub oak 
were not encouraging, but at one t e s t 
s i t e , we found t h a t a second picloram 
spray treatment, applied a year a f t e r 
the f i r s t , may eli m i n a t e scrub oak. 
Woody p l a n t c o n t r o l i n southern C a l i ­
f o r n i a o f t e n requires more than one 
annual a p p l i c a t i o n . Picloram, applied 
t o the s o i l e i t h e r broadcast or i n a 
r i n g close t o the root crowns, r e a d i l y 
k i l l e d chamise and red shank. 

METHODS AND PROCEDURES 

Picloram was applied as a f o l i a g e 
spray to a v a r i e t y of sprouting shrubs 

F o r e s t S e r v i c e - U S D e p a r t m e n t of A g r i c u l t u r e 



on the Angeles National Forest, near 
Glendora; at several l o c a t i o n s i n San 
Diego County, and on the North Moun­
t a i n Experimental Area near Banning, 
C a l i f o r n i a . Picloram p e l l e t s were ap­
p l i e d t o sp r o u t i n g shrubs on two t e s t 
s i t e s i n San Diego County. 

kp-gZiaation methods .--Picloram was 
d i l u t e d i n water t o concentrations rang­
ing from 1/2 t o 8 pounds a c t i v e i n g r e ­
d i e n t per 100 gallons o f s o l u t i o n . The 
so l u t i o n s were applied t o sprouting 
shrubs as a coarse spray from small, 
backpack-type pressure sprayers w i t h a 
hand boom. Leaves, t w i g s , and stems 
were a l l sprayed u n t i l s o l u t i o n s t a r t e d 
to d r i p or run o f f . Dry picloram p e l ­
l e t s (Tordon lOK) were e i t h e r broadcast 
over an area or placed i n a band i n meas­
ured amounts around the root crown. 

Sampling procedure.--In most o f the 
t e s t s p l a n t s were tagged i n d i v i d u a l l y ; 
on the tags was impr i n t e d p l a n t number, 
treatment, and date o f a p p l i c a t i o n . I n 
pa r t of the San Diego County t e s t s , a l l 
p l a n t s on small p l o t s were sprayed but 
not i n d i v i d u a l l y tagged. Sampling was 
done at i n t e r v a l s o f several months 
a f t e r treatment, but data were not r e ­
l i a b l e u n t i l about a year had elapsed. 
Plant response t o treatment was record­
ed under the f o l l o w i n g categories: 

V i s i b l e e f f e c t o f h e r b i c i d e 
Code 
No.: . 

1 No v i s i b l e e f f e c t 
2 Browning or burning o f leaves or 

tw i g t i p s 
3 About 1/3 of leaves dead, stem 

sprouting 
4 About 1/3 o f leaves dead, stems 

green but not sprouting 
5 About 2/3 of leaves dead, stem 

sprouting 
6 About 2/3 of leaves dead, stems 

green but not sprouting 
7 A l l leaves and t w i g t i p s dead, 

stem sprouting 
8 A l l leaves and t w i g t i p s dead, 

stems green but not spr o u t i n g 
9 Complete top k i l l , c r o w n s p r o u t i n g 

10 Plant i s apparently dead. 

FOLIAGE SPRAY TESTS 

GLENDORA RIDGE 

A f i r e i n J u l y 1962 had removed ma­
tu r e brush from the Glendora Ridge. 
Sprouting was r a p i d , and by the May 9-
10, 1963 spraying dates, the brush stood 
1 t o 2 f e e t t a l l . Picloram was applied 
at 1/2, 1, and 2 pounds, and the stand­
ard b r u s h k i l l e r ^ at 4 pounds per 100 
gallons o f spray s o l u t i o n . 

• Picloram at a l l rates k i l l e d chamise 
{Adenostoma fasaioulatum)--something 
t h a t b r u s h k i l l e r f a i l e d t o do i n t h i s 
t e s t ( t a b l e 1 ). I t was about equally 
e f f e c t i v e on l a u r e l sumac {Rhus laurina) 
and Eastwood manzanita (Arotostaphylos 
glandulosa). At the 1/2-pound r a t e , 
about o n e - t h i r d the manzanita and most 
l a u r e l sumac leaves were k i l l e d , but 
the p l a n t s were not. At the higher 
rates most p l a n t s were k i l l e d , but some 
sprouted--usually from the crowns. 

Scrub oak (Quercus dwnosa) was r e ­
s i s t a n t t o picloram j u s t as i t has been 
to other h e r b i c i d e s . Considerable l e a f 
k i l l was obtained f o r a l l treatments, 
but there was vigorous stem or crown 
sprouting from most p l a n t s . 

OAK GROVE FUEL-BREAK • 

The Oak Grove Fuel-Break i n San Diego 
County, o r i g i n a l l y dominated by chamise 
but w i t h red shank (Adenostoma sparsi-
f o l i w n ) also a problem, was hand cut and 
cleared over several years s t a r t i n g i n 
1958. Broadcast spraying w i t h brush­
k i l l e r s a t i s f a c t o r i l y c o n t r o l l e d chamise 
regrowth, but not red shank. 

On September 26, 1963, picloram at 
rates o f 1/2, 1, and 2 pounds per 100 
gallons o f spray s o l u t i o n was hand 
sprayed onto sprouting red shank p l a n t s 

Two pounds 2_4-D and 2 pounds 2 4 5-T 1 g a l ­
l o n d i e s e l o i l , and 98 g a l l o n s of water^ 



T a b l e 1 Spray treatments applied to sprouting brush on Glendora Ridge 

May 1963 and plant response 

S p e c i e s H e r b i c i d e 
R a t e 
pe r 

100 g a l 
No of 
p l a n t s 
t r e a t e d 

T y p i c a l 
response^ 

S c r u b oak P i c l o r a m 

Pounds 

1/2 

S c r u b oak 

S c r u b oak 

Chamise 

Chamise 

Eastwood 
m a n z a n i t a 

2 4 D + 2 4 5 T 

2 4 D + 2 4 5 T 
+ S u r f a c t a n t s 
P i c l o r a m 

2 4 D + 2 4 5 T 

P i c l o r a m 

L a u r e l 
sumac 

P i c l o r a m 

1/2 
1 
2 
4 

1/2 

1 
2 

1/2 

1 

2 

30 P a r t i a l to complete l e a f 
k i l l but s p r o u t e d from 
stem and crown 

30 Most l e a v e s k i l l e d 
g e n e r a l stem and crown 
s p r o u t i n g 

30 Same 
15 H a l f were k i l l e d the 

o t h e r s top k i l l e d but 
crown s p r o u t e d 

30 Most p l a n t s top k i l l e d 
but crown s p r o u t e d . 

5 A l l p l a n t s k i l l e d 
5 A l l p l a n t s k i l l e d 
5 A H p l a n t s k i l l e d 

15 H a l f of p l a n t s were k i l l e d 
h a l f top k i l l e d but crown 
s p r o u t e d 

5 O n e - t h i r d to h a l f of l e a v e s and 
some twigs k i l l e d Some 
had stem s p r o u t e d by 9/14/64 

5 A H p l a n t s k i l l e d 
5 80 p e r c e n t of p l a n t s were 

dead, the r e s t crown 
s p r o u t e d 

5 Top k i l l e d but crown 
s p r o u t e d 

5 T h r e e - f i f t h s of p l & n t s dead the 
r e s t crown s p r o u t e d 

5 80 p e r c e n t of p l a n t s dead 
the r e s t crown s p r o u t e d 

^ O b s e r v a t i o n s were made October 29 1963. May 20 and Sept 14 1964 and J a n 
u a r y 1965 S p r a y r e s u l t s were e s s e n t i a l l y the same a t a l l d a t e s 

T a b l e 2 Response of red shank to picloram 2 4-D and 2 4: 5-T 

foliage sprays^ 

H e r b i c i d e and r a t e 
( l b s /lOO g a l ) 

P i c l o r a m 1/2 

P i c l o r a m 1 

P i c l o r a m 2 
2 4 D 4 

2 4 5 T 4 

No o f 
p1an t s P l a n t r e s p o n s e 

15 H a l f were k i l l e d n e a r l y complete 
l e a f k i l l on r e s t f o l l o w e d by stem 
s p r o u t i n g 

15 80 p e r c e n t k i l l e d l e a v e s and t w i g s 
were k i l l e d on r e s t f o l l o w e d by some 
stem s p r o u t i n g 

15 A l l were k i l l e d 
44 One t h i r d of p l a n t s dead i n May 1964; 

60 p e r c e n t m F e b r u a r y 1965 most o t h e r s 
top k i l l e d but crown s p r o u t e d 

26 O n e - h a l f of p l a n t s dead m May 1964 
90 p e r c e n t i n F e b r u a r y 1965 most o t h e r s 
top k i l l e d but crown s p r o u t e d 

P i c l o r a m p l o t s were l o s t to a b u l l d o z e r b e f o r e the F e b r u a r y 1965 
sa m p l i n g 

- 3 -
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t h a t were about 12-inches t a l l . S uita­
b l e p l a n t s o f the same size were not 
a v a i l a b l e f o r other treatments. There­
f o r e , f o r comparison, 2,4-D and 2,4,5-T 
each at 4 pounds per 100 gallons were 
i n d i v i d u a l l y sprayed onto year-old 
sprouts t h a t were 2 t o 3 fe e t t a l l . Red 
shank was k i l l e d by picloram s o l u t i o n 
at the 1 and 2 pound rates ( t a b l e 2 ) . 
By February 1965, about 60 and 50 per­
cent o f the pl a n t s had been k i l l e d by 

the 2,4-D and 2,4,5-T, r e s p e c t i v e l y . 

NORTH MOUNTAIN EXPERIMENTAL AREA 

Brush sprouts on a pr e v i o u s l y cleared 
fuel-break i n the Experimental Area were 
removed by hand c u t t i n g i n March 1963. 
Ten sprouting shrubs o f several species 
were hand sprayed w i t h picloram at each 
of 3 or 4 r a t e s , and w i t h b r u s h k i l l e r 
at one r a t e on Ju l y 8, 1964 ( t a b l e 3 ) . 

T a b l e 3 Herbicide spray treatments applied to 10 sprouting brush plants on the North Mountain 

Experimental Area 1964-1965 

B r u s h s p e c i e s H e r b i c i d e R a t e p e r 
100 g a l 

P l a n t r e s p o n s e to h e r b i c i d e 
September 15 1964 May 25 1965 

S c r u b oak 

Eastwood 
m a n z a n i t a 

Chamise 

Toyon 

Woolly 
b l u e - c u r l s ' 

C a l l f o r n i a _ 
buckwheat 

P i c l o r a m 

B r u s h 1 
k i l l e r ^ 

P i c l o r a m 

B r u s h ­
k i l l e r 

P i c l o r a m 

Brush= 
k i l l e r . 

P i c l o r a m 

P i c l o r a m 

P i c l o r a m 

Pounds 

1 
2 

O n e - t h i r d l e a f k i l l 
One t h i r d k i l l 

Two t h i r d s l e a f k i l l 

N e a r l y complete l e a f k i l l 
stems g r e e n 

Complete l e a f k i l l stems 
green 

L e a v e s were burned 

O n e - t h i r d l e a f k i l l 

Complete l e a f k i l l 
Complete l e a f k i l l 

O n e - t h i r d t o two t h i r d s 
l e a f k i l l 

T h r e e f o u r t h s dead 

One t h i r d dead t w o - t h i r d s 
l e a f k i l l on r e s t 

Complete l e a f k i l l 

O n e - t h i r d l e a f k i l l 

Two t h i r d s l e a f k i l l 

One t h i r d t o two t h i r d s 
l e a f k i l l 

O n e - t h i r d t o two t h i r d s 
l e a f k i l l 

One t h i r d l e a f k i l l 

S l i g h t y e l l o w i n g 

Moderate y e l l o w i n g 

Moderate y e l l o w i n g 

A l l p l a n t s stem s p r o u t i n g 
T w o - t h i r d s l e a f k i l l w i t h stem 

s p r o u t i n g 
O n e - t h i r d dead o n e - t h i r d 

stem s p r o u t i n g stems g r e e n 
on r e s t 

T w o - t h i r d s dead complete l e a f 
k i l l but stems green on r e s t 

Complete top k i l l but g e n e r a l 
crown s p r o u t i n g 

P a r t i a l l e a f k i l l g e n e r a l 
stem s p r o u t i n g 

O n e - f i f t h dead r e s t t w o - t h i r d s 
l e a f k i l l w i t h some stem 
s p r o u t i n g 

A l l p l a n t s dead 
A l l p l a n t s dead 

O n e - t h i r d dead r e s t stem or 
crown s p r o u t i n g 

N ine t e n t h s dead r e s t crown 

Two pounds e a c h of 2 4-D and 2 4 5 
2« 

TTichostoma lanatum 

^Enogonum fasciculatum, 

s p r o u t i n g 
A l l dead 

A l l dead : 

One f i f t h dead 
s p r o u t i n g 

One f i f t h dead 
s p r o u t i n g 

One f i f t h dead 
s p r o u t i n g 

One h a l f dead 
s p r o u t i n g 

One t h i r d dead 
s p r o u t i n g 

One t h i r d dead o n e - t h i r d stem 
s p r o u t i n g o n e - t h i r d no e f f e c t 

Two t h i r d s dead one t h i r d stem 
s p r o u t i n g 

Two t h i r d s dead r e s t have green 
stems 

r e s t stem 

r e s t stem 

r e s t stem 

r e s t stem 

o n e - t h i r d stem 

T 1 g a l l o n of d i e s e l o i l and 98 g a l l o n s of w a t e r 
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We have noted t h a t picloram works 
somewhat slower than does b r u s h k i l l e r , 
and t h a t appeared to be the case i n 
t h i s t e s t . Most chamise p l a n t s , f o r 
example, appeared t o have been k i l l e d 
by b r u s h k i l l e r , whereas the process was 
only p a r t i a l l y completed by picloram. 

Picloram at rates we had used else­
where had less e f f e c t on scrub oak than 
d i d b r u s h k i l l e r at the recommended 
r a t e s . At North Mountain, the highest 
picloram r a t e used p r e v i o u s l y was 
doubled. This 8-pound r a t e gave some 
promise o f scrub oak c o n t r o l . And i t 
appeared t o be as e f f e c t i v e as the 
b r u s h k i l l e r . 

Retreatment.--All p l a n t s t h a t sur­
vived the f i r s t spray treatment were 
resprayed i n June 1965 w i t h the same 
her b i c i d e and r a t e as a year e a r l i e r . 
Picloram at rates o f 2 pounds or more 
was q u i t e e f f e c t i v e - - e v e n on scrub oak. 
The 2-pound r a t e k i l l e d 60 percent o f 
scrub oak p l a n t s and 100 percent o f 
chamise, toyon, Eastwood manzanita, 
woolly b l u e - c u r I s {Triohostoma lana­
tum), and C a l i f o r n i a buckwheat {Evio-
gonim fascioulatwn). The 4-pound r a t e 
k i l l e d a l l species, i n c l u d i n g scrub oak. 
At the 1-pound r a t e , 10 t o 30 percent 
of t r e a t e d p l a n t s o f a l l species, except 
woolly b l u e - c u r l s , survived. 

B r u s h k i l l e r at the 4-pound r a t e k i l l ­
ed a l l chamise and Eastwood manzanita, 
but only 10 percent of scrub oak. Most 
of these p l a n t s showed stem sprouting a 
year a f t e r retreatment. 

WESTFORK FUEL-BREAK 

Picloram was applied t o vigorous 
sprouts o f three brush species on the 
Westfork Fuel-Break on Palomar Mountain 
i n J u l y 1964. Observations about one 
year l a t e r showed t h a t picloram and 
b r u s h k i l l e r were about equally e f f e c t i v e 
i n k i l l i n g s p r o u t i n g shrubs, or i n r e ­
t a r d i n g t h e i r growth ( t a b l e 4 ) . At a l l 

rates both herbicides k i l l e d n e a r l y a l l 
chamise p l a n t s . At the 4 and 8 pound 
rates picloram was somewhat more l e t h a l 
t o s p routing manzanita than was brush­
k i l l e r at i t s heavy r a t e s . Picloram 
k i l l e d v i r t u a l l y a l l t r e a t e d manzanita 
p l a n t s ; b r u s h k i l l e r destroyed topgrowth, 
but there was crown sprouting on 25 per­
cent o f the p l a n t s . 

Neither picloram nor b r u s h k i l l e r 
destroyed any scrub oak p l a n t s . The 
t y p i c a l a c t i o n at a l l rates f o r both 
herbicides was t h a t l e a f k i l l increas­
ed as he r b i c i d e r a t e was increased. 
Except f o r t w i g t i p s at higher r a t e s , 
stems appered green and healthy. Stem 
sprouting was common, although some­
what less so on the p i c l o r a m - t r e a t e d 
p l a n t s than on the b r u s h k i l l e r - t r e a t -
ed p l a n t s . 

SANTA YSABEL 

Picloram i n concentrations o f 1, 2, 
and 3 pounds i n 100 gallons of water 
was sprayed onto n e a r l y pure chamise 
sprouts on the Santa Ysabel t e s t s i t e , 
San Diego County, on May 14, 1963. 
A l l p l a n t s on 10- by 10-foot p l o t s r e ­
p l i c a t e d three times were t r e a t e d . The 
t e s t area was at 3,000 f e e t e l e v a t i o n ; 
mean annual r a i n f a l l was about 17 
inches. 

Five weeks a f t e r treatment, chamise 
sprayed w i t h picloram was brown and 
appeared to be dying. The e f f e c t was 
about the same through a l l concentra­
t i o n s and r e p l i c a t i o n s . At t h i s stage 
p i c l o r a m - i n f l i c t e d i n j u r y resembled 
t h a t from i s o o c t y l e s ter o f 2,4-D (2, 
4-dichlorophenoxyacetic acid) applied 
to s i m i l a r p l o t s at the same time. The 
2,4-D, however, produced a more r a p i d 
top k i l l than d i d picloram at t h i s 
stage. 

I 



T a b l e 4,--Results from spraying herbicides on chaparral plants on Palomar Mountain San Diego 

County, 1964 

S p e c i e s and h e r b i c i d e R a t e ^ Response 1 y e a r a f t e r t r e a t m e n t 

Lbs./lOO gals. 

S c r u b oak: 
P i c l o r a m T w o - t h i r d s to complete l e a f k i l l , stem s p r o u t i n g 

T w o - t h i r d s to complete l e a f k i l l most stems s p r o u t i n 
Complete l e a f and s m a l l t w i g k i l l stems green 

8 Complete l e a f and s m a l l t w i g k i l l stems g r e e n 

2 4-D + 2 4 5'T Complete l e a f and s m a l l t w i g k i l l stem s p r o u t i n g 
Complete l e a f and s m a l l t w i g k i l l stem s p r o u t i n g 

n ' • ' V Complete l e a f and s m a l l t w i g k i l l stem s p r o u t i n g 
Complete l e a f and s m a l l t w i g k i l l stem s p r o u t i n g , 

but some complete top k i l l ' 

Chamise:: * '- • - i i * • -. .'• 
P i c l o r a m ^ , 0 : ^ 95 p e r c e n t k i l l e d 

95 p e r c e n t k i l l e d 
A l l k i l l e d ; ̂  

1 ft> A l l k i l l e d ^ " 

2 4~D + 2 4 5 T 2 90 p e r c e n t k i l l e d complete l e a f k i l l on r e s t y :•. . 

4 A l l k i l l e d 
8 95 p e r c e n t k i l l e d complete top k i l l on r e s t but 

crown s p r o u t e d 
A l l k i l l e d , 3 V !' % ^ . 

Eastwood m a n z a n i t a 
P i c 1 o r am • 1... O n e - t h i r d k i l l e d l i g h t t o s e v e r e l e a f damage on 

r e s t w i t h c o n s i d e r a b l e stem s p r o u t i n g 
. .2 O n e - t h i r d k i l l e d l i g h t to s e v e r e l e a f damage on • 

r e s t w i t h c o n s i d e r a b l e stem sprou'iing 

4: ^ A l l k i l l e d • ' - : ; i 

90 p e r c e n t k i l l e d s e v e r e l e a f and t w i g damage 1 
on - e s t a 

2.4 D -t- 2 4 5-T 45 p e r c e n t k i l l e d s e v e r e l e a f and t w i g damage • 
but 25 p e r c e n t stem s p r o u t i n g 

: •;:.4 ,j, 45 p e r c e n t k i l l e d s e v e r e l e a f and t w i g damage 
but 25 p e r c e n t stem s p r o u t i n g 

70 p e r c e n t k i l l e d stem or crown s p r o u t i n g on • 
T e s t . : . ,, 

16 70 p e r c e n t k i l l e d stem or crown s p r o u t i n g on 
r e s t 

E a c h r a t e of both h e r b 
p l a n t s 0 

i c i d e s was a p p l i e d to 15 s c r u b oak p l a n t s and 25 chamise and m a n z a n i t a 

By October 1 5 , 1 9 6 3 , when the next • 
observations were made, top k i l l was 
e s s e n t i a l l y complete on a l l picloram-
sprayed plots and more complete than on 
2,4-D t r e a t e d p l o t s . There was no r e -
sprouting i n any picloram t r e a t e d cham­
ise p l o t s during the next 16 months; 
however, i n comparable 2,4-D sprayed 
p l o t s , a few p l a n t s have resprouted. 

SOIL-APPLIED HERBICIDE TEST 

Picloram may be applied as a p e l l e t ­
ed h e r b i c i d e containing 10 percent ac­
t i v e i n g r e d i e n t . Small q u a n t i t i e s o f 
t h i s h e r b i c i d e were a v a i l a b l e i n 1963 
and were t e s t e d i n San Diego County„ 

- 6 -



OAK GROVE FUEL-BREAK 

Picloram p e l l e t s were applied t o the 
s o i l surface i n a band close t o the base 
of i n d i v i d u a l red shank p l a n t s on the 
Oak Grove Fuel-Break, on Sept. 26, 1963. 
Five rates were used: 1/4, 1/2, 1, 2, 
and 4 ounces o f the commercial product 
(10 percent a.e.) per p l a n t . Ten p l a n t s , 
each w i t h year-old sprouts about 3 t o 4 
fe e t h igh, were t r e a t e d w i t h each r a t e . 
As p a r t o f another t e s t , fenuron was ap­
p l i e d t o comparable p l a n t s at four rates 
ranging from about 0.2 t o 1.8 ounces per 
p l a n t . 

By l a t e December a l l p l a n t s t r e a t e d 
w i t h picloram at the higher rates were 
i n obvious d i s t r e s s , w i t h from 1/3 t o 
2/3 o f the leaves dead or dying. At 
the l i g h t e r rates there was s l i g h t burn­
i n g or browning o f leaves on some p l a n t s 
t o about o n e - t h i r d l e a f k i l l . Response 
to fenuron at t h i s time was about the 
same as f o r picloram. There had been 
1.10 inches o f r a i n f a l l i n October, 
1.42 i n November, and 2.42 during Dec­
ember . 

Damage t o p l a n t s t r e a t e d w i t h p i c l o r ­
am continued to develop ( t a b l e 5 ) , so 
th a t by the May sampling date about 65 

percent were dead at the lower rates and 
90 percent at the higher r a t e s . No sprout­
ing occurred. Plants t r e a t e d w i t h fenuron 
at medium t o high rates s u f f e r e d consider­
able l e a f k i l l , but many p l a n t s sprouted 
from stems. Plants sprayed w i t h brush­
k i l l e r were top k i l l e d , but numerous p l a n t s 
sprouted from crowns or stems. 

SANTA YSABEL PLOTS - ' ^ 

Picloram p e l l e t s were broadcast on May 
14, 1963 on the Santa Ysabel p l o t s , over 
the s o i l surface o f 10- by 10-foot r e p l i ­
cated p l o t s . Rates were 50, 100, and 150 
pounds (5, 10, and 15 pounds o f act u a l 
picloram) per acre. Chamise dominated on 
the p l o t s . 

With only a trace o f r a i n f a l l f o l l o w ­
ing treatment, no i n j u r y t o v e g e t a t i o n 
had r e s u l t e d by 5 weeks a f t e r treatment. 
Observations were made soon a f t e r 2-1/2 
inches o f r a i n f a l l i n mid-October, when 
top k i l l o f chamise was v i r t u a l l y 
complete where f o l i a g e had been sprayed 
during s p r i n g . But p l a n t s on p e l l e t -
t r e a t e d p l o t s s t i l l showed no evidence 
of i n j u r y . Later, as more r a i n f e l l , 
chamise began dying, and by sp r i n g a l l 
cha-mise was dead. 

T a b l e 5 - -Condition of sprouting red shank plants treated with picloram pellets. Oak Grove 

Fuel'Break, 1963 

R a t e No of Average c o n d i t i o n r a t i n g i n . 
Remarks 

( o z / p l a n t ) p l a n t s Nov 1963 J a n 1964 May 1964 Oct.1964 
Remarks 

1/4 10 2 6 8 10 80 p e r c e n t of p l a n t s were 
dead by Oct 1964, and a l i 
p l a n t s by May 1966 K i l l 
was a l i t t l e s l o w e r than a t 
h e a v i e r r a t e s . 

1/2 10 2 8 8 10 T w o - t h i r d s of p l a n t s dead May 
1964, and 80 p e r c e n t i n Oct 
1964 Another h ad d i e d by 
May 1966 

1 10 4 8 10 10 A l l p l a n t s dead by May 1964 

2 10 4 8 9 10 90 p e r c e n t of p l a n t s dead by 
May 1964;the r e s t b a d l y dam 
aged. Same s i t u a t i o n May 1966. 

4 s 6 8 9 10 One p l a n t c o n t a i n e d g r e e n stems 
but was not s p r o u t i n g May 1964 
but was dead May 1966. 
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On p l o t s t r e a t e d w i t h picloram p e l -
l e t s no sprouting was evident 16 months 
a f t e r treatment: however, i n comparable 
p l o t s r e c e i v i n g 2,4-D, some sprouting ; 
occurred. i . . , , , .-.-̂  

t . . . .: LAKESIDE PLOTS V - Jw > i : j 

A d d i t i o n a l p l o t s were established at 
the Lakeside p l o t s , i n San Diego County, 
i n January 1964. These r e p l i c a t e d p l o t s , 
30- by 30-feet i n s i z e , also were t r e a t e d 
w i t h picloram at 50, 100, and 150 pounds 
per acre. Vegetation was mixed chapar- , 
r a l , c h i e f l y chamise, C a l i f o r n i a buck­
wheat [Eriogonum fasciculatum), Cleve­
land sage (Salvia o l e v e l a n d i i ) , Mission 
manzanita (Xyloaoocus b i c o l o r ) , C a l i f o r ­
n i a sagebrush (Artemisia californica'), 
and l a u r e l sumac, r,, , ̂  - : 

Favorable moisture conditions e x i s t ­
ed through much o f the w i n t e r - s p r i n g 
p e r i o d f o l l o w i n g treatment. By June the 
picloram had k i l l e d a l l or nearly a l l 
topgrowth o f the woody species at a l l 
r a t e s , but some S t i p a and Erodium had 
survived the 50-pound r a t e . In Octo­
ber 1964 none of the sprayed p l a n t s _| 
showed any evidence of l i f e . But, on 
p l o t s t r e a t e d w i t h 2,4-D, some p l a n t s 
o f chamise and C a l i f o r n i a buckwheat d i d 
resprout. 

LITERATURE CITED r>r-

Dow Chemical Company. : 
- 1963. Tordon information manual, p. A l . 

Midland, Michigan: Dow Chemical 
Co., Bioproducts Dep. 

Ferguson, R. H. 
1965. Tordon c o n t r o l s ranqe brush i n 

]}]ew Zealand, and Australia^ Down 
to Earth 21(3) : 18-20. ' r j r , : 

Gantz, R. L., and Laning, J r . , E.R. o;'>x 
1963. Tordon--for the control of 
•• woody rangeland species i n the 

• -:;-v . w e s t e r n United S t a t e s . Down 
to Earth 19(3): 10-13. 

Nation, H.A., and Lichy, C.T. 
1964. Tordon herbicide for brush con­

trol i n t'ne southeryi United 
S t a t e s . Proc. S. Weed Contr. 
Conf. 17: 287-294. .; 

Schwartzbeck, R.A., and W i l t s e , M.G. 
1964. A yiew herbicide^ 4-amino-3^ 5^ 

6 - t r i c h l o r o p i c o l i n i c acid^ for 
brush control i n the northeast­
ern United S t a t e s . Proc. NE. 
Weed Contr. Conf. 18: 414-429. 

Watson, A.J., and Mesler, J r . , R.J. 
1964. E f f e c t of Tordon herbicide as 

basal f r i l l and tree i n f e c t i o n 
treatments on c e r t a i n hardwood 
trees. Down t o Earth 19(4):20-23. 

W i l t s e , Mark G. 
1964. Tordon herbicide as a s o i l treat­

ment for brush coyitrol. Down t o 
Earth 19(4): 3-6. 

The Authors 

L I S L E R GREEN and TIMOTHY R PLUMB J r a r e 
a s s i g n e d to the S t a t i o n s r e s e a r c h s t a f f work 
i n g on problems i n r e d u c i n g f u e l h a z a r d by con­
v e r t i n g c h a p a r r a l to g r a s s c o v e r w i t h head 
q u a r t e r s i n R i v e r s i d e C a l i f Born i n Ogden 
Utah Green h o l d s B S ( 1 9 4 1 ) and M S ( 1 9 4 8 ) 
d e g r e e s i n range management from U t a h S t a t e 
U n i v e r s i t y Plumb n a t i v e of San F r a n c i s c o i s 
a 1954 f o r e s t management g r a d u a t e o f Oregon 
S t a t e C o l l e g e and r e c e i v e d a MS, degree i n 
f o r e s t r y ( 1 9 5 9 ) from the U n i v e r s i t y of C a l i f o r ­
n i a . B e r k e l e y JOE R GOODIN i s a s s i s t a n t 
a g r o n o m i s t a t the U n i v e r s i t y of C a l i f o r n i a 
R i v e r s i d e N a t i v e of C l a u d e Tex he a t t e n d e d 
T e x a s T e c h n o l o g i c a l C o l l e g e ( B S, h o r t i c u l t u r e 
1955) M i c h i g a n S t a t e U n i v e r s i t y ( M S h o r t i 
c u l t u r e 1958) and U n i v e r s i t y of C a l i f o r n i a a t 
Los A n g e l e s ( R i D p l a n t s c i e n c e 1 9 6 3 ) , 

-8-


