
C SOUTH EST 
FOREST SERVICE 
U. S.DEPARTMENT OF AGRICULTURE 
P. 0. BOX 245, BERKELEY, CAEPFBRNIIA 94701 

WEDGELEAF CEANOTHUS CANOPY 
DOES NOT AFFECT TOTAL HERBAGE Y 

Vernon. J. Gaylord Stanley E. Westfall 

USDA Forest Service 
Research Note PSW-53 
1971 

meriunental Range. Total herbage yidd was not 
si@ficmlly affected by &he canopy. But herbage 
yidds of some h d i ~ d u d  species were affected by 
both the position in relation to cmogy edge md the 
dkection from a wedgeleaf eano&us shnrb. Range 
mmagers concerned about herbage yields will need to 
consider these effects. 

Oxford: 268.5(794):176.1 Gmnothus ctklaealzks [+ 

Wedgeleaf ceanothus (Geanolhus elenea&s)' is a 
major component of browse plants h the f o o W s  of 
central Galjlfoda (fig. 1). Browse plmts cover 10 to 
11 5 percent of the San Joaquin Expefimental Range, 
Madera County, Calif. On a year's basis, they con- 
t ~ b u t e  1 to 2 percent of the feed for livestock. The , 

shrubs p r o ~ d e  mother beneBt-shade for cattle that 
probably helps hprove weight gains dudng Lhe hot 
summers. 

Cattle are not the only a n h d s  that feed on 
wedgeleaf ceanothus. Deer browse on it, and smaller 
mimds use it for shelter, nesting, and food. For 
example, wood rats (Neoioma fus~ipesj ,~ pocket 
gophers (a312omomy~ botue), and ground squirrels 
(CitekIus beecheyi) feed on the roots and upper stem 
and leaves. C&fornia q u d  (EophoP;Syx ccad$omicca) 
and mournling dove (Zemidura mcmtcra) use the 
shrubs for roosting, nesting, dusting, or cover.3 

Litter from wedgeleaf c e a n o ~ u s  accumulates di- 
rectly beneath the shmbs to form a mulch that 
reduces moisture evaporation and en~ches  the soil? 
Conceivably, mlcf ing cod8  result in greater herbage 
yield beneafi a shrub than away from it. 

The vanying effects of wedgeleaf ceanothus can- 
opies on the composition and production of herba- 
ceous species have been observed, alfiough we know 
of no research on the subject. Under some shrubs, we 
have observed ~r tua l ly  no plant growth; under 
others, species composfiion and groWh appear better 
than away from the shrubs. 

In a study on the San Joaquin Expedmental 
Range, we found that wedgeleaf ceanothus canopy 
did not (on .the particular site studied) significantly 
hfluence "ctd herbage yield. But some iw&viidual 
species grew better beneath the cmopy wMe other 
species pew better outside the canopy. h d  lindi~d- 
ual species showed a preference to direction fiom the 
hmbs. The net result w s  a bdmcbarg or u ~ f o r m  



Fi gu r e 1- Wedgeleaf ce~nothus 
girow to a heigkat of about 1 0 feet 
on the $an Joaquin Expe~rneatal 
Range. This species is wide@ used 
as a browse plant. 

distribution of total herbage yield. The presence of 112 inch. Most of the vegetation appeared to be in the 
wedgeleaf cemothus reduced yields of soft chess and late vegetative and soft dough stages. Each sample 
broadleaf fAaree, however, while increasing ripgut was individually identified by shrub, quadrant, and 
b r o m  and f o x t d  hscue yields. plot mmber, and then Gr-dried in a gree&ouse. 

Total vegetation from each sample was wei&ed. 
The wgetation was then sorted m d  wei&ed in grams 
(air dry), by spedes or goups of species, accordbg to 

An unfertfiized, moderately gazed, native range 
dfi a combination of wdgeleaf ceanothus and open 

NORTH 
areas on the E x p e ~ m n t d  Rmge were selected for 
the stur9y. 

The soil there is an hwahnee coarse sandy lorn.  
It ranges in depth from 20 to 36 inches over a 
weafiered quartz-diodte parent material. The site has 
a nor&-nodheast exposure, a 5 to I5 percent slope, 
and is classed as open and rolling.5 

Ten cemo-thus &mbs were randomly selected. 
True north was fixed at the base of each shrub, and 
four plots (each 2-foot square) were established in WEST 

each of the h u r  quadrants for a total of 140 plots 
(fig. 2). Plot- l was half the distance from eke shrub 
tmnk to the edge of the cmopy. P l o t 2  was just SHRUB TWUN 

]inside the canopy, and Plot 3, just beyond the cmopy 
edge. Not 4 was the same distance from the edge of 
Piot I ,  but beyond the canopy. 

Vegetation on each plot was protected from 
grazing by use of the San Joaquin Cages were SOUTH 
placed in November 1949. Nine plots were destroyed 
--six by gophers and ~ r e e  by cattle. On March 24, F i e r e  2-Around emla of 10 wedgleaf eeano- 
1970, each cage was removed m d  a 1 -foot squwe area thus pknts9 four plots were set up in each of 
of the vegetation was cEpped to a stubble hei&t of four qwdrants to test for effect of canopy. 



the method described by ~ a ~ e r : . ~  The following 
species were found in atleast one of the 151 usable 
samples : 

Grasses and @@dike Plm ts 

Bromus mohlig (soft chess) 
Bromus ri@dus (ripwt brome) 
Bromus mbens (red brome) 
Bromus arena&u~ (Austr&an chess) 
Avena bmlsata (slender oat) 
Rstuca megalztra ((foxed fescue) 

Broad-leaved Herbs 

Erodium boQs  (broadleaf filaree) 
Lobs pulPsh;ianus (Spaish clover) 
nifolium spp. (clover spp.) 
Amsr'nckia doudaskna (Dougas fnddleneck) 

Other Bvoadeafi 

Baeda chrysosCom (goldfields) 
Gilia @icolor (bkdseye m a )  
Layia gaillatdioides (layia) 
Lotus sm'gosus (fine leaf lotus) 
Lupinus bicolov (bicolor lupine) 

Wether position in relation to the canopy or 
&rection around the shrub or both si@Bcantly 
affected herbage yield was tested by analysis of 
v a ~ a n ~ e . ~  Total herbage yield and yields of four 
k d i ~ d u a l  species-soft cchss, ripgut brome, broadleaf 
fdaree, and foxtairl fescue-were tested. These four 
species contributed most of the total wei@t. Sipif- 
icmt differences mong  means were determined by 
Duncan's Muldple Range ~est . '  

We found no sta"csticdly simificant differences in 
totd herbage yields att~butable to plot location or 
direction. Axrage total yields, by plot location and 
quadrant, were computed (fable I). Yields of the four 
indiddud species (tables 2,3) were sigdficantly af- 
fected by both plot location and dkection around the 
&rubs. 

Soft chess and broad2eaf fdaree produced their 
greatest yields beyond the bfluence of the canopies 
-generdly increasing in yield from the trunk outward 
(fable 2). Kpg-cat brome, on the other hand, grew well 
beneath, but decreased in yield beyond the canopy. 
Foxtail fescue yield was greatest just under: the edge 
of the canopy. 

Yields of soft chess and ripgu"crome were geatest 
on the east side of the shrubs ( t ~ b l e  3). Howewr, the 
geatest yield of soft chess occurred in the southeast 

Table 1 -A verldg total herbage yield, by bcsrkion ofplot and 
quodran P around a wedgeleaf ceanothu~ S ~ P U  b9 

l ~ a t a  represent mems for 10 cemothus shmrbs. 
2 ~ d u e s  followred by the same letter do not differ 
sigplificmtly at the 5 percent level. 

Table 2-Effect of wedgeleaf ceanothus on herbage yield of 
four specks, by locaton of plot around a shmb 

l ~ a t a  represen0avrage means for 10 ceanolhus shrubs. 
2 ~ a l u e s  fo'ollowed by the same letter do not differ 
significantly at the 5 percent level. 

Table 3 -Effect of wedgeleaf cean~tdzlss on h e r h g  yield of 
four species, by quadPant sround a shmbl 

"ata represent average mems for all PO cemothus shmbs. 
2 ~ a l u e s  IfoHowed by the same letter do not differ 
si@5cmtly at the 5 percent level. 

and that of d p p t  brome in the nortl.leasQuadrants. 
Broadleaf fdaree yield was greatest in the southwest 
quadrant. F o x M  fescue grew best in the nor&west 
quadrant. 

The net effect of wedgeaf ceanofius canopies on 
tot$ hen'bage yield is to cause a balmdng or uiform 
&stdbution of yield.around the &rubs. "Ibis occurs 
because of &fferences in species response to the 
canopy and direction from the shrubs. 

Cattle m d  other a ~ m a l s  browse wedgeleaf 
ceanothus. Hence, this species may be a desbable and 
hportant  n u t ~ e n t  source for tbm-espeddy dudng 



p e ~ o d s  when herbaceous vegetation is either dry or in 
short supply. The influence of the slhmbs on vegeta- 
tive composition suggests the need for more research. 

Future studiies Aould encompass c e a n o ~ u s  pop- 
ulations of vayiing densities, vii$& the aim of deter- 

* ing the best density to mahnatain livestock probc-  
tion wMe pro.\ritding for the needs of ~ l d i f e .  Specific 
studies would deterdne the effects of different soil 
depths, so3 types, and exposures; and the nutnitional 
values of wedgelleaf ceano&us as feed for Evestock 
md game. 

NOTES 

I~cienefic names of plants follow Mum, PA., and D. D. 
Keck, A California flora. Berkeley and Los Angeles: Uni- 
versity of C & f o r ~ a  Press. 1,681 p. 1959. 

* ~ c i e n ~ f i c  names of a n h d s  as a r e n  by HutcKnson and 
Motok, 1942. (See Note 3.) 

3 ~ u t c m s s n ,  4J. B., md E. I, Kotok. m e  Son Joaquin 
ExpeP.E'mental Range. Calif. AD. Exp. Sta. Bull. 663: 149. 
1942, 

" Humphey, Robed R. Range ecoko~. New Yonk: The 
Rondd Press Compmy. p. 104-107. 8962. 
Wagnon, Kemeth A. Behavior of beef cows on CaIifomlia 

range. C W .  Ag. Exp. Sta. Bull. 799. 58 p., illus. 1963. 

5 ~ a D o n ,  Kenneth A. Use of different classes of range bcrd 
by cattle. C&f. Agr. Exp. Sh.  Bull. 838: 1-13.1968. 

"jestfa,  S. E., md D. A. Duncm. The San Joaquin Cage. J9. 
Range Manage. 14(6): 335, flus. 1961. 

7~agner ,  R. E. Weight esh'mtion and other procedures for 
measljrr'rzg the botanical composr'thn of paswres. 3L"Poc. 6th 
In%. Grassland Con@., 1952: 1315-1321. 1 952. 

8 ~ i x o n ,  WXred J., and Frank J. Massey, Jr. IabPOducBon to 
skatatical amlysis. Ed. 2 New Yo&: McGraw-Ma Book Co., 
Inc. p. 155-168. 195'9. 

g ~ ~ e n g ,  E. E. Mean sepapafion by the f u n c ~ o m l  analysis of 
vm'a~ce and multiple comp~krpl'sons. ARS-2@3 U.S. Depar&- 
ment of w c u l t u r e ,  BeltsvliUe, Ma~yland. p. 23-3 1. 1957. 

The Authors 

W W O N  J. GATarkOlWlt) is a 1960 graduate in agonomy of Fresno Sbte  
GoUlege, where he is now w o r b g  on a master's degree in plant science. 

T P a L  is a range techieim mLssiigned lo range and 
Wdfife e n ~ o n m e n M  reseaeh, with headquarrters at the S b ~ o n ' s  San 
Joaquiin ExpeAmenW Rmge, Coasegold, Calif. He e m e d  a B.S. degree in 
~ m a l  Inusbmw at kesno State College. He has been a menaben of the 
Station staff dnce 1960. 

The Statbn9s range-wa&ife envkonanenhl =search unit, 
headqustered at Fresno, glmornia? is developing the xien- 
6fic base for mltipleuse management of central Calgomh 
ecosystems. This report adds a facet of howfledge for the 
ecosystem of the Skna Neva& foo&as. 


