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Postburn Regrowth of Shrubs Related to Canopy Mortality

Abstract
An e4)erimental fall burn was conducted in a trorthertr Idaho seral shrub {ietd on a Douglas-fir/
ninebark habitatninebark habitat type. Production of curtent annual twig growth (CAG) of redstem cmnothus,
oceanspray, nioebatk, and Scouler willow was correlated with the arnount of caaopy morraliry follow-oceanspray, nioebatk, and Scouler willow was correlated with the arnount of caaopy morraliry follow-
ing burning. Postburn shrub productivity, measured as lengths and weights of CAG, was {ound to
iocrease directly with the degr€€ of canopy mortality-

lntroduction
Knowledge of shrub response to different intensities of fire is needed ro ass€ss effects
of burning for wildlife habitat imprwement. De\fitt aod Derby (1955) stated that
the dulation of dre increased outritive quality of brovrse caused by burning was directly
related to burn intensity, but they failed to discuss the mechanism by which this re-
sult came about. This paper describes the regro\qth response of four slrub species-
redstem ceanothus (Ceanothus u*guineus), oceanspray (Holodiscas discolor), r'ir'e-
batk (Pbysocarput malaaceus), and Scorler wilLow (SaLix scouleri,ana) ( Hitchcock
and Crcnquist, 7973) -t<: different degrees of fire-induced c4nopy moftality.

Study Area
The study area wos a 16 ha gescribed burn o,n a 30' south exposed slope irr the
Douglas'fir/ninebark (Pseadotuga menziesii/Phytocarpar n dh)acetu! ) habitat type
( Daubenmire and Daubenmite, 1968). The burn was lqcated on Basalt Hill withio
tbe 324 ha. Hatter C-reek enclosure of rhe University of Idaho, ExperLnental Folest,
six miles south of Princetoo, Latah County, Idaho. The burn area encompassed two
cover tylrs: an upland midshrub type in which ninebatk and urowberry (Synpboricarpor
albus) ptedomirated. aod a more mesic tall slrub complex in which Scouler willow
was dominant. Redstem ceaaothus, oceanspray, birchleaf spirea (Spfuaea betulifolia),
baldhip rose (Rosa gymnocarpa), and Oregon gtdpe (Betbe r r,epms) were found
ioterspersed a,rnong these two types in varying densiries.

Methods
Prior to the burn, 50 samples of current a,onual twig growth (CAG) of ted$em, ocean-
spray, oioebark, and willow were clipl)ed in the fall from each o,f the co{ver types;

lCurrent address: \Fashington State Department of Game, Nongame Program, c/o The Evergreen
State College,3109 Semirar Building, TA-00, Olympia Washin$on !8505.
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measured fof length, aod weighed after ovetr drying. The study area was bumed on
17 October 1977 when temperature was 23"C, relative humidity 27 percent, and winds
0-5 km/h from the west. The patchy head fire of moderate iotensity attain€d flame
heights of 2-100 cm. To determine the eff€rt of differential canopy mortaliry oo pro-
ductiviry of shrub regrowth for each qpe, at least four iodividual ninebark, oceanspray,
redsrem, and willow plants were assigned to one of four mortality dasses: 1:0 per-
cenc; 2: 1-50 perceor; 3-51-99 percent; 4:100 percent canopy mortality. A
minimum of 16 individ,pls Iter spe{ies per shrub cover type were sampled for CAG
ploductivity. Sftere poosible, at least 20 samples of CAG were clipped, measured, and
weighed from each irdividual shrub. A total of 153 shrubs were assigDd tor postbuln
mortaliry classes, and a total of 3o12 twig; were clipped, measured, and weighed.

Canopy Mortality and CAG Response

Analysis of variarce a,rid Duncao's multiple range tests of CAG leng$ arrd weighr by
mortaliry class demo,nstrated that the degree of canopy moftality directly inftruenced
shrub CAG productioo (Table 1). All fo,ur species displayed gre"ater C.AG Iength aod
weights in shrubs having grearer than 50 prcent mortality than shrubs subjected to
less than 50 perceot canopy mortality (Fig. 1). Regrowth respotue of reds em, nine-

bark, and willow, who6e canopies were comPlerely killed by fite, was more vigorous
than that of shrubs whose canopies were only partially killed. Nioebark C.AG weights

Figure 1. Twig weight relatioAships to canopy mortality classes.
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and willow CAG lengh and weights demonstrated rhis relationship well, as these
measures of producivig' increased directly with the degree of canopy mortality. The
CAG lengths of ninebark and the lengths and weights of redstem follorved a similar
pattern, but in these species, uoburned shtubs were mote productive than those with
Iess than 50 peicenr canopy mortality. Only the oceanspray data indicated superior
productivity at the level of greater rhan 50 perceor caoopy monaiity as opposed to the
100 petcent monality class.

Mean lengths and weights of CAG were geoeraily greater for those shrubs in the
mote mesic tall shrub ryFe (Table 2). An exception to this rend x,as ninebark. Nine-
bark regrowth in rhe midshrub and tall shmb types was oot sigoificantly differeot
for monality classes 2 and 3; for morality classes 3 and 4, the regtorvth of ninebark
was acrually greater for the drier site. All species measured had significaotly greater
( lr : .05 ) CAG lengths and weights after rhe f ire except willow ( Table 3 ) .

Discussion

The different reslxxse of redstem and oceanq)ray may have been due ro specific dif-
ferences in burn rolerance. The superior productivity of redstem's uoburned plants over
lighdy burned plants have indicated that low levels of canopy morality may not have
caused sufficient damage to the plaor ro simulate vigorous basal sprouting, yer the
canopy may have been sufficiendy damaged to decrease CAG productiviry. The superior
productivity of oceanspray in mortality cl4ss J over m<.rnality class 4 may have beeo
caused by inadverteot sampling of plaots which burn so intensely as co sustaio root
crowo damage, o! these resulrs may indicare lower fire tolerance.

The response variability was obscured wheo data from borh t!a[sec$ were com-
bined (Table 1). The same trends as previously discr-rssed were still evident. Differentia-
tion among morraliry classes was mofe distinct for all shrubs in the midshrub type, the
mote xeric site. The higher soil moisture of the tall shrub rype allowed for greater
resgnse for all mortaliry classes, obscuring some of the partial canopy mortality effects.
In the mole xeric sites, the limited soil moisture may have curtailed the vigor of post-
'lAljllt 2. ltelationship oi t\rig lcnglhs and weighis oi regrowrh oi bur sp.cies in iwo .over iyrres

relaiiid 10 moialiiy class iollowing burning, as deiermjned by an unpaireil i-tcst; a = sis
n i f i c a D i l y d i i l e r e n i a i d = . 0 1 ; b a l ( = . 0 5 : c r l , d = . 1 0 ; a n i i N S = n o s i s n i t i c a n t d i t f e r e n c e
between cover types.

Xfean rwig Ienslhs (mm) llean iwis weiBlls (!arn)

Niilshrub Ta]l shrub Xlidshruti Tall sh.ub I tesi

1
2
3
4
I
2

I
1
2
3
I
l
2

4

17_1'
1 4 . 3
2t i .1
1 1 , 6
22.3
1 8 . 8
3 0 . 0
3  2 . 0
1 0 . 0
1 1 . i
2 t i .0
5 1 . 6
15.',|
3  7 . 0
l ] f .0
7 1 . 0

2 2 . 1
2 2 . 5
1 8 . 9
62.1
1 9 . 6
44. l i
6  5 . 4
0  3 . 0
r  6 . 0
1 2 . 0
2,1.S
4 4 , 3

22.0
3  3 . 0

1 6 8 . 0

NS
NS

s"

t . 7 2
0 . 1 0
L 2 l
1 . ? 0
0 . 5 s
0 . 6  3
t . l 8
1 . 5  i
0 . 2 6
0 . 1 6
1 . 4 2
2 . 3 0
0 . ? 3
1 . 4 0
2 . 5  0
2 . 9  9

0 . 7  s
0 . 8 2
0 . 0 1
2 . 7 1
0..1J
2 . 2 Q
2 . 7 4
2.8 r-
0 . ;  ?
0 . l 0
0 . 9 1
2 . 0 3
0.1t i
0 . 5 6
,1.6 0
i .a ' t

NS

NS

;

NS
NS
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buro resprouting, especialiy when canopies were parrially damaged. The remaining
canopy may have competed for the limited soil moisture, thereby decreasing basal
sprout CAG. Thjs uend was further illustrated by a series of uopaired t-tests betweel
sites performed for each motality class by species (Table 2).

Daubenmire and Daubenmire (1958) suggested thar ninebark may be adapted
ro more xeric sires than ocealspray, redstem, and wilio$/. Mueggler's (196)) shrub
species association alalysis also den-ronstrated ecological dissin-rilariries amunlj nile-
bark, rcclstem, and willow. This difference in olerance of xeric conditions might have
best expressed itseif after nioebark was stressed by fire-induced canopy kill. These dif-
ferences in CAG response ( lengths and weights) between transects for all species
studied tended to obscurc the mortaiity class-CAG response relarionships.

T-tes::s between preburn and postburn morraliry class 1 (unburned) CAG lengths
and weights for each species indicated that CAG producrivity of unburled plants *'as
greater after the fire (Table 3). Some fire ioduced factors included soil infiltration
(Tarant, 1!56; Bisweil and Schultz, 1957), greater macrooutrient availabiliq' (Isaac,
1!63; Shearer, 1976; Bollen, 1974), and higher temperatures (FoweLls and Stephen-
son, 1!34). Fire independent factors incl:ded climatic differences benveen years.

The growing seasoo io 1978 was more moist th^n in 1977. The previo rs 12 monrhs'
precipiration ( October-September ) influencing the CAC for 7977 ar'd 1978 was 1+2.0

and 75.1 cm, respectively (U.S. Dept. of Commerce, 1916-1978). Thirty-three crn
mote precipitation were available during the 12 months preceding the postburn slrub
data acquisition thao were available during the 12 moflths preceding rhe preburfl
shrub data coliection. This difference in moisrure regimes may have beeo more influ-
ential in creating the CAG length and weight differences of unbu-rned shrubs than
wete the fire-induced factors previously discuss.cd. S7hile such precipitatioo differences
may have accounted for most, if not all, pre- and posrburo differences in unburned
shrub production, the compa.risons between canopy mortality clnsses after the fire are
not iofluenced.

CAG of young, vigorc-rusly growing plants is more nutritious rhan that of matuie,
slow growing plants (Short et al,, 1972). The increased postburn nutritive value is
probably due to increased macronuffien:t and soil m,rist rre availabiiiry and the vigor-
ous relfowth response stimulated by canopy morrality. The data presented in this
srudy suggest a possible explanation of De\(/itt and Derby's (1955) fire intensity/
bronse quality endurance relationship. Thc"se <lata demoqstate that posrburn shrub
productivity is clirectly relared to lhe degee of canopy mortality, which is a funcrion
of fire intensity. Plants that experience severe canopy morraliry conceotratc their nu-
trients into vigorous regro$'th more rhan sbrobs which suffer only light canopy morraliry.

In this study, some lightly burned carropies were actually less productive than un-
burned canopies. In most species, productivity n'as highest *'here canopy morraliry
was gr€atest. The iocreased vigr of this regrcvth is shortlived and tapers off 3 to 10
years postburn; any increased vigor noted in lightly burned plants often endures for
the first postburn grot'ing season only (C@perider and Behrend, 19i10; Muegglcr,
1965; NeuenschnanC,er et aL,, 1978). The longer lasting irrcreased nutritive value of
plants involved in De\fitt and Derby's (1955) hrgh incensity burn was probably due
to the increased produciviry of cornpletely top killed plants. Shrub canopies in the
1o*'intensity buro probably suffered fractional mortaliq' only. These relarionships
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suggest a ned to reevaluate the effecdveness of plescribed buros cocrducted for ga.ne

range imlxovement. Burns conducted too conservatively ofreo are of iosufficient inrensity
for optimal regrowth. Burning uoder these conditions wastefully removes ground fuels
oeeded to carry fire while not meedng the objectives of stimulating shrub field pro"

ductivity.
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