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In 19756 vegetation plots were gestablished in Saguaro
Mational Monument East by W. F. Steenburgh and associates to
sarve as baseline documentation of vegetation change afier cows
were removed from the Monument. 1 resampled plant density and
cover on these plots in 1984,

Four 20 x S0 m plots {0.1 hectare) were resampled for
density and cover of perennial species. Density was measured by
counting all individuals greater than 25 cm tall in each of ten 3
w 20 m subplots. Cover was measured by Canfield’™s line-interceptl
method on eleven 20 m transects. Mean density and cover par
species for each plot were campared using an ANOVA and Tukey’'s
Honestly Significant Difference Test for aposteriori comparisons

betusen means.

Vegetation has changed dramatically in the intervening eight
years since the plots were established. OGrass cover and density
increase significantly at all sites. Shrub density increased
significantly at 3 out of 4 mites while shrub cover showed no
change. Cacti and forbs showed no change in ither cover or
density since 1976 (Tables ! and 23,

The increase in grass cover between 1976 and 1984 can be
attributed to release from grazing and the expansion of
previously cropped grasses into large—-sized flowering
individuals. The increase in grass density reflects some
increase in new individuals but also includes many grasses that
were previously too small (£ #E em tall) to be included in the
density counts. Falatable shrubs such as Calliandra srigphyila
and Eriogonum wrightii also showed increases in density and cover
{Tables 4-6}.

However, not all cbserved changes can be attribubted to
release from livestochk grazing; climatic factors have also played &
role. A hard freeze in 1979 resulted in & decrease in frost
sensitive species such as Encelia faringsa and Fouguigria
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splendens. In addition, higher than normal rainfall for the last
5 years, especially in 1983, can also account for much of the
inerease in density and cover for many species. The increase in
total shrub density and the density of Aplopappus laricifolius is
probably the result of increased rainfall rather than 2 release

from grazing.
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These results show that there can be great changes in semi-~
arid vegetation over a short time period, However, not all the
increase in cover and density tan be attributed to release from
grazing by cows. Higher than normal precipitation also bhas a strong
effect on vegetation growth and seedling established. Recovery
from grazing would not be so dramatic if rainfall was less than
normal in the intervening years since cows were removed.
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Summary of mean density per sub
on south-facing slopes and plots 7 and 8
are compared with an ANOVA and Tukey’s

-plot (n=10).
on north~facing slopes.
aposteriori test of means.

Plots 3 and 4 are
Means

—

Site 3 Site 4 Site 7 Site B F

1974 1984 1976 1984 19786 1984 1976 1984 Value

Shrubs &0. 4 &4.8 43.8 T2.3% 49.8 101.0% ®]7.86 92«8* 14.0
Cactus 7.0 8.4 15,7  14.0 5.7 8.3 6.7 9.3 7.9
Grasses O - 251.7% o 123.1% 0 266.7% 0 2e62.6% 86,0
Frurbs b s | 7.9 0.2 &H.0 0.7 4.9 Q.2 G b H. 3

% Means for the two years at a site are significantly different at pl.05.

Table 2.

rranssete at 20 meters =ach).

Tukey's aposteriori test of means.

ercent cover per plot (11 line intercent
Means are compared with an ANOVA and

Bite & Site 4 Gite 7 Site 8 F
1976 1984 1976 1984 1976 1984 1976 1988 Yalue
Sh;ubs 5.8 A3.é& Ie.3 33.9 41.3 51.0 35.0 ) 30.8 2.8
Cactus Z.4 3.1 2.9 2.1 2.6 2.8 &.0 4.1 4.3
Grasses 1.8 Z27.6% 3.0 21.9% 0.4 20.0% 1.3 24.5% 66.8
Forbs 1.9 2.8 0.2 2.3 1.1 0.8 0.6 2.0 27

¥ Means for the twd years

at a site are significantly

different at pd.05.




Table 3. Mzan percent cover at sites T and 4 t{north—facing slopes).
Means are compared using an ANOVA and Tukey’s apasteriori test of means.

o -

Site 3 Site 4 F

1976 1984 1976 1984 Value
Shrubs
Aplopappus laricifolius 16.9 19.6 2.3 13,4 B.9
fpcacia gregaoil 7.3 9.5 5.6 3.8 2.9
Cercidium microphyllum 4.7 3.4 6.0 2.6 2.7
Prosopis velutina 1.7 3.0 ?.0 6.4 1.5ns
Fouguieria splendens 16.3 4.8% .0 0.9 7.2
Calliandrca eriophylla 0.3 ¢ €.2 0.3 6.3
Jatropha cardigphylla 1.2 0.2 1.1 0.3 1.4ns
Eriggonum wrightii 0.2 i.6 0.2 2.0% 3.7
Janusia gracilis 0.1 0.1 0.6 1.1 5.4
Encelia farinosa o e] o o 9.8
Abutilon so. o Y 0.2 1.5% 3.9
Forophyllum gracile o o 0.3 0.3 1.8ns
Celtis pallida o o 0.9 0.4 0.Bns
Lyciym sp. 0.6 0.1 o] 1.4ns
Brickellia sp. 0 o] 0.3 0.4 0.9ns
Other shrubs 1.9 1.1 o 0.3 1.0ns
Cacti
Dpuntia phagacantha 2.7 2.1 8.8 B.C 4.6
Dpuntia versicolor 1.1 0.5 1.0 1.1 0.4ns
Fergoactus wislizenll 0.1 0 .2 O O.éns
Carpegia gigantea o o o o 1.0ns
Grasses
Bouteloua filiformis 0.7 9.2% 1.2 B.7% 2.3
Bouteloua curtipendula 0.8 8. &% 0.7 2.3 10.4
Mublenberaia porteri .4 3.5x 0.2 1.0 5.7
Aristida divaricata 0,1 2.3 0 3. 0% 5.2
Aristida purpurea o 2.0 0.2 0.9 7.8
Tricachne california o 0ul 1.2 6.1 2. 3% 4.8
Heteropogon contortum o 0.3 0,3 1.4 3.6
Eragrostis intermedia o o 0.3 0.1 2.8
Erioneuron pulchellum 0 0.6 0 0.5 i.4ns
Other grasses O 0 0.1 1.4% 4,0
Forbs
Evolvulus arizonicus 0.1 0 o 1.0% 11.1
Dalea parryi o o 0 0.3 2.4
Dalea greggii O.t 2. 4% 0 0.3 2.6
fyenia pusilla 0.4 0.1 o o 1.0ns
Euphorbia melanadenia 0.2 0.1 0.1 0.3 0.8ns
C.4 0.2 0.1 .4 0.8ns

Other forbs

% Means for the two vears at a site are significantly different at p<.05.
ns — no significant variation between sites or years.
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e 7 and 8 (south—facing slopes).

Table 4. Mean percent cover at site
d Tukey's aposteriori test of means.

Means are compared using an ANDVA an

s

i G o o

Site 7 Site 8 F
1976 1984 1976 1984 Value
Shrubs ~
Aplopappus laricifolius 9.4  22.3% 4.8 11.2 B.%
fcacia gregaii . 2.5 2.4 2.5 LA - 2.9
Cercidium migrophyllum 14.2 8.4 10.6 5.0 2.7
Prosopis velutina ) 6.3 10.2 ., 1.9 1.9ns
Fouguieria splendens 3.4 2.6 5.3 i.8 7.2
Calliandra eriophylla 1.0 2.8 1.2 3.4 6.3
Jatropha cardiophylla 1.0 0.1 2.2 i.0 1.4ns
Eriogonum wrightii o o C.1 ©.7 3.7
Janusia gragilis 0 o o 0.1 5.4
Encelia farinosa 2.4 2.0 6.0 3.5 7.8
Abutilon se. 0 o 0.1 0.1 3.9
Porgphyllum gracile 0.2 0 o 0 1.8ns
Celtis pallida 0.5 0.3 0 o 0.8ns
Lycium SR. 0.3 ¢ ¢ Q 1.4ns
Brickellia se- 0.2 o o o 0.%ns
Other shrubs 0 L 0.1 0.3 i1.0ns
Cacti -
Dpuntia phaeacantha 1.6 1.5 3.9 F.7 4.6
Opuntia versicolor 1.0 1.3 o 0.3 0. 4ns
Ferocactus wislizenii ¢ 0 o 0.1 0. éns
Carnegia gigaotea C.1 o Y o 1.0ns
Grasses
Bouteloua filiformis 1.3 11.2% 0.9 16.2% 29.3
Bouteloua curtipendula 0 0.9 0.2 0.3 10.4
Muhlenbergia porteri 0.1 3. 3K o 0.9 S.7
Aristida diyaricata 0 3. 6% 0 1. 4% 5.2
Aristida purpurea o 0.2 o 5.5% 7.8
Tricachne galifornia 0 c.8 0.2 o 4.8
Heteropogon contortum 0 o 0 o 3.6
Eraorostis intermedia < o o o 2.8
Erionguron pulchellum 0 (o] 0 0 1.4ns
Dther grasses o o o 0 4.0
Forbs
Evolvulus arizonicus 0 o o 0.1 118
Dalea parcyi O.1 0.2 .1 .9 2.4
Palea greqgii 0 o C 0.8 3.4
Ayenia pusilla 0 o Q o 1.0ns
Euphorbia melanadenia 0.3 0.1 0.4 0.2 0.8ns
Other forbs 0.1 0.2 0.3 o.1 0. 8ns
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% Means for the two years at a site are significantly different at p<.05.
ns - no significant variation between sites or years.
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A Table 5. Mean density/100 sg.m. at sites 3 and 4 (north-facing slopes).

§ Meahs are compared using an ANOVA and Tukey's aposteriori test of means.
Site 3 Site 4 F
1976 1984 1976 1984 Value
Shrubs
Aplopapeus laricifolius 31.8 8.2 14.9 Z4. 6% 1&.9
ficacia greqgii 6.4 6.8 4.7 4,1 5.8
Cercidium miccophwllum 0.8 1.0 1.4 1.1 13.4
Prosopis velutina 0.1 0.2 1.5 1.4 2.7
Fouguieria splendens 13.1 2.0 8.2 4.0 9.2
Calliandra eriophylla 0.2 0.6 0.6 1.5 17.5
Jatropha cardiophylla 5.9 3.9 4.4 1.5 2.3
Eriogonum wrightii 2.3 0.5 6.1 11.2
Janusia gracilis 0.1 0.1 5.5 5.7 16.9
Encelia faringsa 0.2 Q.2 0,1 22.1
Aabutilon sp. 0.2 C.& 2.2 B.1% 4.4
Porgphylilum gracile o G.2 1.4 2.7 5.0
Celtis pallida o 0.4 0.5 1.1ins
Lyciam sp. 0.1 0.2 0.3 O.l O.bns
Alovsia wrightii o G 0.4 0.2 0.%ns
Othar shrubs i.4 1.9 0.3 0.7 1.8ns
Eacti
Dpuntis phaeacantha 4.9 &1 13,3 11.4 e.7
Opuntia versicolor 1.1 1.3 1.1 1.6 2.0
Ferocactus wislizenii 0.8 0.9 1.2 0.9 2.0ns
Carnegia gigantea 0.2 0.1 0.1 0.1 1.éns
brasses
Boutelowa filiformis O 180.1x 0 V2. 7% 44.8
Boutelopua curtipendula O 8. 2% 0 i1z.8 2.2
Muhlenbergia porteri 0 &. 4% 0 5. OX 12.8
Aristids divaricata o] 1B.Bx% 0 15. 1% in.8
Bothriochloa barbinodis O 7.4 O 1.3 1Z.9
Tricachne california o 13.6% o 11.4% 17.5
Hetzropogon contortum 0 1.1 0 O 15.0
Eragrostis intermedia © Z.7X O 1.8 Ze
Other grasses < 2. e) 2.0 2.6
Forbs
Evolvulus arizpnicus 0 Y o 4, 3% 13.6
Dalea parryl o 0 0 0.3 &.2
Palea gregaii 1.5 Z.9% 0.1 0.6 7.5
1.5 4,0 0.1 0.3 4.8

Other foris
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¥ Means for the two yeers at a site are significantly different at p<. OS5,
ns - no significant variation between sites or years.




Table &. HMean density/1i00 sg.m. at sites 7 and B tﬁoutﬁ-facing slopes),
Maans are compared using an ANOVA and Tukey’s aposteriori test of means.

Site 7 Site 8 E
1976 1984 1?76 1984 Value
Ehrubs
Aplopappus laricifolius 16.0 B4.6% 2.8 39.0¥ 16.9
fcacia greggii 2.3 2.0 4.0 3.0 4.8
Cercidium migrophyllum 6.5 5.1 4.7 3.8 13. 4
Brosapis velutina 0.9 1.0 0.3 0.3 2.7
Eouguieria splendens S.0 T.5 9.2 3.7 7.2
Calliandra eripphylla 0.5 20.2% Z.1 11.8% 17.5
Jdatropha cardiophylla i.4 1.3 4.8 Lol 2.3
Eriogonum wrightii o 2.6 0 S.8x% i1.2
danusia gragilis 0.2 0.1 1.7 3.1 16.9
Encelia farinosa 16.3 B. 2% 19.5 16.4 22.1
Gbutilon sp. o 0.8 0. & 1.4 &. 4
Eorgphyllum gracile 0.2 0.5 0 0.5 5.0
Celtis pallida 0.1 0.2 o Q i.1ns
Lycium sp.. : 0.3 0.3 0.2 0 0.6n%
Alovsia wrightii 0.1 0.1 0.6 0 0.7ns
Dther shrubs ‘ Q 0.7 1.2 a.1 i.8ns
Cacti »
Opuntia phasacantha 2.9 4.4 4.5 &.1 2.7
Opuntia versicolor 2.1 3.3 0.8 1.1 3.5
Eerocactus wislizenii 0.3 0.3 0.9 1.9 2.0ns
Carnegia gigantea 0.4 0.3 0.5 0.6 l.6ns
Grasses

Bouteloua filiformis

o e}
Bouteloua curtpsndula o o
Muhlenberyia porieri 4 0
Aristida divericata o 0
Bothriochloa barbinodis o 4.9 0 23. 4% 13.9
Iricachne california o o
Heteropgaon gontortum O o
Eragrostis intermedia O O
Dther grasses o o

Forbs

Evelvulus arizonicus 0 0.7 O 0.3 13. 6
Dalea parryi 0 2.9 o 4. 5% 6.2
Dalea greggii O.1 0.2 1.2 7ab
Other forbs 0.6 1.3 ¢ 0.2 4.8
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¥ Means for the two vears at a site are significantly different at p<.0S.




