A thorny problem: Complex effects of deer browse on co-occurring native blackberry
and non-native, invasive multiflora rose in suburban forests
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Abstract
Background/Questions/Methods: In the fragmented landscape of suburban central New Jersey, C O n C e pt u a | F ra m eWO r k

forests experience variable levels of deer pressure due to their landscape contexts and histories of

deer management. Forests with lower deer pressure have more understory vegetation, but it . _ _ .
includes abundant populations of invasives, including thorn-bearing plants. The invasive Asian suburban landscape =) fragmented forests==)> different land use, hunting histories
species Rosa multiflora has much higher percent cover in forests with lower deer pressure, but the

native Rubus allegheniensis has more similar cover under lower and higher deer pressure. We :

hypothesized that deer browse may be a cause for this pattern, in two ways: 1) if deer browse is variable deer pPressure
greater on R. multiflorathan on R. allegheniensis, reduced browse may result in relatively greater hig her deer pressu re— > less Vegetation
increase in R. multiflora; and 2) if R. multiflora has a more pronounced induced thorn defense

strategy, it may be able to allocate more resources to growth under reduced browse conditions. To .
test these hypotheses, we measured both species in three forest preserves with lower and three lower deer pressure ————> more vegetation
with higher deer pressure, in fenced and unfenced 16 m? plots (224 plots). We also quantified deer

browse presence/absence and abundance of both species over six years, and after four years : : .

measured their thorn: stem length ratio, herb layer percent cover, and heights. But SPECIES differ:

Percent cover under lower deer pressure vs. higher deer pressure (Figure 1) :

Suburban central New Jersey: 3 forests with lower deer pressure and 3
forests with higher deer pressure (determined by browse rates on many
species, vegetation abundance, herb layer plant species richness, oak
seedling abundance, hunting history).

36 to 40 16 m? plots in each forest; half fenced since 2013 to exclude deer.
iIncluding natives and invasive, non-natives

Measured percent cover in Fall 2017 of Rubus allegheniensis and Rosa
multiflora; 10% increment estimates in 16 0.25 m? quadrats per plot.

Rosa multiflora with deer browse Rosa multiflora ir:téd
Counted number of plants of each species with and without deer browse in
a 4m? section of each plot, annually from 2012-2017. Deer bites have a
distinctive ‘shreddy’ tip (see photos).

Results/Conclusions: Herb layer cover of R. multiflora (ROMU) was less than R. allegheniensis
(RUAL) in the forests with higher deer pressure, but was much greater than RUAL in the forests with
lower deer pressure (cover, species*deer pressure F, 4,,=10.02, P<0.002). ROMU also was much less _ : : : :

abundant in forests with higher deer pressure (x2=108.32, P<0.0001, df=1). Their browse rates were for non na,tlve’ Invasive % for native ] ]
similar under higher deer pressure (ROMU, 13% of 64 plants observed; RUAL, 15% of 180 plants), Rosa multiflora Rubus allegheniensis
but much lower for RUAL under lower deer pressure (ROMU,11% of 1988 plants; RUAL, 4% of 1297
plants; x2=48.42, P<0.0001). Unfenced plants of both species exhibited greater thorn:stem length tion: D | d i loaical rel for R I4f] th b
ratio in forests with higher deer pressure (F;,54=28.8, P<0.0001), and in unfenced plots relative to Ques an‘ .Oe.S OV\{eI’ €er pressure cause a greater ecological release 1or &. muitiriora, theredy
fenced plots across all forests (F; 445=20.19, P<0.0001). Fencing increased height of both species in supporting Its Invasion?

all forests (F, ,0s=5.69, P<0.02), and plants were taller in the forests with higher deer pressure,
although this pattern was stronger for RUAL (species x deer pressure F;,,:=4.14, P<0.05).

Rubus allegheniensis with deer browse  Rubus allegheniensis intact
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Measured thorn density in Spring 2017 for each species by calculating the
ratio of number of thorns per cm stem, with observations made on the
distal 10 cm of the youngest stem.

To investigate induced thorn defense: Compared the ratios on unfenced
plants growing in forests with lower and higher ambient deer pressure, and
compared ratios between fenced and unfenced plants in all plots (and
some additional plants outside of plots).

Two hypothesized mechanisms:
Even though browse rates were only slightly lower on ROMU and were much lower on RUAL in the IF.. .. .. Deer browse on A multiflora > R a//eghen/'eng/'g

forests with lower deer pressure, ROMU had much greater increases in cover and abundance in :
those forests, compared to RUAL's increases. Both species have an induced thorn response, but THEN ... Greater gI‘OWth and release of R. multiflora under lower deer pressure

ROMU's is no different in degree than RUAL's, so more allocation to growth in ROMU vs, RUAL

under lower deer pressure s unlikely. IF...... Induced thorn defense in R. multiflora > R. allegheniensis
THEN ... Greater resource allocation to growth in R. multiflora under lower deer pressure

Measured maximum height of individuals of each species in Summer 2017,
in a 4m? section of all plots in all forests.

Results 1. rercenrcoves | 2. ABUNDANCE Discussion

6 sampled
Percent cover of Rubus allegheniensis and Rosa multiflora L] unfenced Top strip - total number of Rubus allegheniensis and Rosa multiflora K sections: 1297 1988 180 =8 ] , L
in three forests with lower and three with higher deer g ° é [ fenced plants encountered in 4 m2 sections of the plots surveyed annually = . FQreStS in central New Jersey (a typical SUbl.Jr.ban/exurban landscape Cor\?'s“ng of foreSt.ed stan.ds,
oressure, measured within 16 m? plots fenced for 4.5 S 4 from 2012-2017. 5 = housmg/lgwns, corporate parks, towns, small cities, gnd smaI.I farms) are subject to a very high regional
years, or unfenced. g 3 * Both species were less abundant under higher deer pressure, but £ 12 - deer density (32 deer/km?), but deer pressure can still be variable among forested parcels.
(Fall 2017; mean + 95% CL; N= 53 to 59 plots per group) é ) more so for R. multiflora (x?=108.32, P<0.0001, df=1). L 104 Forests with lower ambient deer pressure had much more cover of the non-native, invasive, thorny
* Lowerdeer pressure: R. multiflora > R. allegheniensis. 1 3 3 - rose Rosa multiflora than did forests with higher deer pressure, while cover of a native thorny plant,
* Higher deer pressure: Lower cover for both species, . BROWSE = . : . : . :
. . . 3 6 Rubus allegheniensis, was similar between lower and higher deer pressure (Result 1). Similarly, while
especially R. multiflora 0 Bar graph - Percent of sampled plants with presence of deer browse. 7 , T , ) ,
(species*deer pressure,F, ,,,=10.02, P<0.002). +  Lower deer pressure: Rosa multiflora browsed more frequently 5 4 both species had more |nd|V|duaIs in the forests with lower deer pressure, th!s was much more
«  No significant effect on cover from 4 years of fencing. RUAL — ROMU _RUAL ROMU than Rubus allegheniensis (x?=48.42, P<0.0001, df=1). 5 2 pronounced for the invasive rose (Result 2). These patterns suggest that the invasive plant may be
lower deer pressure higher deer pressure * Higher deer pressure: No significant difference between species, @ more susceptible to deer pressure than the native — even though they both are defended from
_ _ 2 5 ISCEpP P g y .
but greater browse rates for both species, especially for R. lower higher generalist, vertebrate herbivores by thorns — and thereby may be more prone to ecological release
allegheniensis. deer pressure when deer pressure is lower.
Indeed, R. multiflora was browsed more frequently than R. allegheniensis, but only in the forests
with lower ambient deer pressure (Result 3). As yet in these forests, there was no significant cover
difference in fenced vs. unfenced plots but, as shown in Result 1, cover is trending upwards for R.
4. THORN DEFENSE | 5 6 multiflora in the fenced plots, where it is protected from deer browse. Perhaps the similarity of the two
Nl:mberofthoms ber cm £ 127 O RUAL N ) T'I:OR': DhEFENSE ! f E 08 (P ) ) PtAN¥:ELGHTII , . 1.2 Elf”fenzed species’ browse rates in the forests with higher deer pressure is because deer are less discriminating
S umber of thorns per cm stem for 3 O RUAL eights of Rubus allegheniensis and Rosa ence
stem for unfenced Rubus ‘E’ 1.0 - (I) O rOMY Rubus allegheniensis and Rosa o 0.71 O ROMU multiflora plants in three forests with lower = 1.0 D when there. aI’T fe\lflver planjcs tlo choose. f d 1477 had v slightl d db in th
allegheniensis and Rosa 2 os. multiflora in six forests (combined S 0.6 1 ({) and three with higher deer pressure, in =~ 08 - 1 Intere.stlng y, the seemingly more-preferre R multifiora had only slightly reauce .rowse IN the
multiflora in three forests with =~ (I) lower and higher deer pressure), £ o5 plots fenced for 4 years, or unfenced 5 . [] forests with lower deer pressure, yet had dramatically greater cover and abundance. This suggests an
lower and three with higher 2 0.6 - (1) measured within 16 m? plots 2 (I) (Summer 2017, mean + 95% CL; left to right 2 9©° ﬁ['l ability for very strong ecological release with just a small reduction in deer browse.
i‘eeearnpie;;;rif';’;:fozrci’;g{ Y £ o4 fenced f2°r14 years, or ggﬁ/er&e‘:' f 5§ C} N =BZ6'h13' 46,44, 17, 2-‘7; 21, 1f7) . 0.4 ; 0 N Both species exhibited similar and strong induced thorn defenses, with greater thorn density in the
0 ) , , +— h ¢ . M M
_ 93 48 90. 42 S Q (Spring 2017; mean £ 95% CL; left 03 Oth species were taller In Tenced plots 0.2 1 forests with greater deer pressure (Result 4) and, across all forests, outside of fences vs. fenced plots
=83, 48, 90, 42). 0.2 - to right N = 131, 77, 132, 107). 0.0 | « Both species were taller under higher | | e cimilari X 1 , o dof ) hani :
+ Both species had greater — — . Both species had greater thorn . T I deer pressure, but especially R, 00 T _ (Result 5). This similarity suggests that greater allocation to growtn vs. defense Is not a mechanism tor
thorn density under higher & (@\"’ & density in unfenced plots. & & & & allegheniensis. J the greater cover of R. multifloravs. R. allegheniensis in the forests with lower deer pressure.
. QO QO . i . . . . . . o« e .
deer pressure. deor pressure (fencing, Fy 446=20.19, N N (fencing, F, ,5=5.69, P<0.02; lower deer pressure higher deer pressure Still, the fact that R multiflora has an induced thorn defense indicates the potential for this invasive
d : P<0.0001; les*fencing, les* ) Fy yge= . . .
(deer pressure | < species*fencing species*deer pressure, Fy s plant to allocate more resources to growth when deer pressure is lower. Its taller heights in fenced
F, ,04=28.8, P<0.0001; NS) 4.14, P<0.05) A L .
species*deerpr, NS) plots, especially in the forests with higher deer pressure (Result 6) support this idea.
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