nkage.
2 Roat contraction plays the primary rola in repos:!lomng the shoot.
3.Shoot height will decrease more under water stress.
4.Below ground shoots will experience lower temperatures than shoots
exposed do solar radiation.

GROWTH ANALYSIS

Plants of A. fissuratus were purchased from a nursery and grown in a
glasshouse at Occidental College. Shoot position and growth data were
analyzed using repeated measures two-factor ANOVA.

WIRE HEIGHT DATA

: h Wires were inserted in the
Mean wire height over 8 weeks SHaat 15 track Talatva: S
in summer 2007

12 position every week. The well
watered group (n = 11;
watered weekly) showed no
£ significant difference in wire
gﬂ height (P = 0.445) from the
£
=

e Vil watered grop
7 =G Droght group

drought group (hn = 11;
watered every 3 weeks).
However, both groups showed
a significant decrease over
o . : . ; time (P = 0.042). Shoot height

0 2 + (] (] 0

week decreased by a mean of 1.55
mm or 2.16%.

Mean wire height in winter 2006-2007

]

The well watered treatment (n
12| = 5; watered bi-weekly)

l’%ﬂ s H showed no significant
N :l}' B ‘}_, A3 14| difference (P = 0.119) from the

drought treatment (n = 5;
Lt watered  bi-monthly). Both
o groups showed a highly
significant decrease over time
(P < 0.001).

Ve height (cm)

— Wl watered group
—o— Drought grou

55— L L L
MHov Dec Jan Feb Mar

significant _ difference i’
regards fo treatment (n = 11;

P = 0.374) or over time (P-
0.283)

ANATOM

YA Vibratome Series 1000 was used to make longitudinal sections of
vascular tissue. Tissue was stained with 0.1% toluidine blue and
observed with a light microscope at 100-400X. Observations of
external transverse wrinkling and compressed xylem tissue indicate
the presence of contractile roots in A. fissuratus. Every examined
individual was observed to have these features.

Contracted
basal root

region
External ! :
transverse : i Young
wrinkling ¢ non-contracted
root region
Young region

Compressed f
xylem tissues

1o
B
=

Uncompressed
xylem tissues

CONCLUSIONS

The decrease in above ground shoot height is likely due to both root and
shoot contraction; however, shoot shrinkage was not found to aid in
stem repositioning. Anatomical evidence indicates that roots contract,
and shoot height declined significantly over time. Although the data is
not definitive, root contraction may be the primary means of stem
repositioning. In summer, wire height decreased by 1.55 mm, while
shoots contracted by only 0.22 mm. It is likely that root coniraction
accounted for the remaining majority of stem movement. A quantitative
means to analyze root contraction may warrant further investigation.
Decreases in shoot height were not found to correlate to water stress. It
is likely that the implemented watering regimen did not sufficiently stress
these hardy desert succulents, and more drastic drought conditions are
needed to induce significant differences. Exposed shoots actually
experienced higher temperatures than buried shoots. This phenomenon
is likely due to convective heat loss. Additionally, soil temperature data
do suggest that lower stem position is advantageous in the form of more
moderate temperatures. In future experiments, stem temperatures could
be monitored at greater scil depths; in addition, measuring air, soil, and
stem temperatures in winter would help elucidate the importance of root
contraction.
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