Bakersfield Cactus Restoration Project

Permit 2081(a)-21-019-RP

The Nature Conservancy and California Native Plant Society, February 16, 2023

I. Description of Project Activities

Collection of plant material for the Bakersfield Cactus Restoration Project (Project) took
place on January 13, 2022, near the town of Caliente in Kern County on The Nature Conservancy’s
Frank & Joan Randall Tehachapi Preserve (Randall Preserve) (Figure 1a). Plant material (cactus
pads) were collected from California Natural Diversity Database Element Occurrence (EO) #23
(latitude 35.30190°, longitude -118.59132°) on the Beard Ranch Unit of the Randall Preserve and EO
#24 (latitude 35.30100°, longitude -118.59722°) on the Tollhouse Ranch Unit of the Randall
Preserve (Figure 1b) north of Caliente Creek Road. Collections were made by California Native Plant
Society (CNPS) volunteers and The Nature Conservancy (TNC) staff. A single collection was made
from smaller clumps and two collections from larger clumps. All pads were cut from the parent
plant with very sharp knives at the joint between the pad and the parent plant to minimize injury to
both. A total of 89 terminal pads of the State Endangered Bakersfield cactus (Opuntia basilaris var.
treleasei) were collected. An additional four collections were made of the terminal pad and the pad
below it. These four “double pad” collections were not separated and were eventually planted as a



single plant. In summary, 93 pad collections were made, with 89 consisting of one pad and four
consisting of two pads.

Pads were stored in open cardboard boxes in a secure barn on the Randall Preserve in
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Figure 1. Figure 1a. Project area located near the town of Caliente in Kern County, California on The Nature
Conservancy’s Randall Preserve. Figure 1b. Plant material (cactus pads) were collected from California Natural
Diversity Database Element Occurrence (EO) #23 latitude 35.30190°, longitude -118.59132° and EO #24 latitude
35.30100°, longitude -118.59722° on the Randall Preserve north of Caliente Creek Road.

All 89 single pads and four double pads were planted on the Beard Ranch Unit on February
3, 2022, at two receiver sites, Caliente Creek (latitude 35.298733°, longitude -118.593915°) and
Tehachapi Creek (latitude 35.285864°, longitude -118.624244°; Figure 1b). The Caliente Creek
receiver site is located within the EO #24 immediately south of the EO #24 donor site south and
Caliente Creek Road. The Tehachapi Creek site is located approximately 2 miles to the southwest of
the EO #24 donor site. The Tehachapi Creek site is also approximately 200 feet southeast of the
southeastern polygon of EO #27. No cacti have been observed in recent years in this EO #27
polygon. Bakersfield cactus has been observed near the central polygon of EO #27 on private lands
adjacent to Randall Preserve, indicating that portions of EO #27 are extant.

At the Tehachapi Creek receiver site, 35 pads were planted within a small pasture
specifically constructed to allow managed livestock grazing of the translocation area. The pads
were planted in a modified X-pattern to fit within the small pasture to facilitate relocating cacti for
maintenance and monitoring. At the Caliente Creek receiver site, 58 pads were planted within a
small pasture specifically constructed to allow managed livestock grazing of the translocation area.
Due to the presence of large native shrubs and large rocks it was not possible to plant in a repeated
pattern at this site. All planted cacti were mapped with a GPS device and marked with an aluminum
tag with a unique identification number attached to a marking flag. No cattle grazing will be
permitted within the two pastures for a minimum of two years.



Il. Methodology including data collection and analysis

All 93 pads were planted at the receiver sites on February 3, 2022, by CNPS volunteers and
TNC staff. Planting was a six-step process. The first step was to dig a hole approximately large
enough to plant the pad between one-third and one-half in the ground when oriented vertically.
The second step was to mechanically clear weeds around the hole roughly 12 inches around the
perimeter. The third step was to pre-water the hole with approximately a half gallon of water and
allow the water to completely percolate into the ground. The fourth step was to plant each cactus.
The fifth step was to place rocks in a circle around the pad. The final step was to water each plant
with one gallon of water.

Following completion of the planting process each cactus had a pin flag with an
identification tag placed adjacent to it. Data was collected for each cactus on February 3, 2022.
The data collected for all plants was 1) location, 2) identification number, 3) number of pads, 4)
height, and 5) health. Health was ranked on a six-point scale: 0) dead, 1) very poor health — a lot of
damage, brown areas, yellowing and/or wrinkling, 2) poor health - some damage, browning,
yellowing and/or wrinkling, 3) intermediate health - low levels of damage, browning, yellowing
and/or wrinkling, 4) good health — very low levels or absence of damage or browning, and low levels
yellowing or wrinkling, and 5) excellent health — smooth, no damage, and no yellow and brown
areas.

Maintenance of cacti was completed on three dates in 2022 following the planting on
February 3. On February 4, additional hand weeding within two feet of plants was completed. On
June 3, weeds around cacti were hand pulled and each plant received roughly two gallons of water.
On October 1, each plant received roughly one gallon of water.

The second round of data collection occurred on December 15, 2022. The data collected for
all cacti was, as described above, 1) survival; 2) number of pads; 3) health; and 4) height. Notes
were also taken on the presence of shed pads, damage, and other observations that may influence
future survival.

lll. Methodological Changes

As described above, the only methodological change made was that two adjoining pads
were harvested at four collection locations resulting in four double pad and 89 single pad
collections.

IV. Initial Data Collected

Health of cacti on the planting date ranged from intermediate to excellent (Table 1). No
pads/plants were assigned to the very poor or poor health categories as hone had brown areas or
significant yellowing and wrinkling. As stated above, 89 cacti were comprised of a single pad and
four cacti had two pads. In February 2002, the pads were planted with an average height of 78.7
millimeters (3.1 inches) and a range of 38.1 to 134.6 mm (1.5 to 5.3 inches).



V. Second Round of Data Collection

Survival

All 93 translocated cacti survived from February to December 2022.

Health

The second round of surveys was completed on December 15, 2022. It revealed a slight
increase in overall health of the translocated cacti during 2022 (Table 1a). Despite relatively small
changes in the number of cacti in each health category, 56% of plants were assigned to different
health categories on the second sampling date (Table 1b). Health was similar at the two receiver
sites in December 2022. Overall, 20% of cacti had some visual evidence of damage, past damage
(scarring) or other indication of a health issue. A total of five cacti had damage with no identified
cause, three had scars, and four had recent animal bite marks. The remaining five were described
as having wrinkling pads or pads that had recently fallen off in poor condition.

1a. | Health Feb2022 Dec 2022 16, [ Health Change _ Proportion
Very poor 0.00 0.00 Small decline 0.22
Poor : 0.00 0.00 No change 0.44
Intermediate 0.25 0.14 Small increase 0.26
Good 0.52 0.51 Large increase 0.08
Excellent 0.24 0.36

Table 1. 1a. Proportion of cacti in each health category by date, showing a general increase in population level
health with a decrease in the Intermediate category and increase in the Excellent category. 1b. Proportion of cacti
that transitioned among health categories, illustrating variability in the change in health of individuals plants from
February to December 2022.

Cactus Pads

In 2022, cacti grew zero to seven new pads resulting in cacti having one to eight pads by
December. By December, 74% of cacti grew one or more pads (Figure 2a). Cacti at Tehachapi Creek
had more pads than those at Caliente Creek (Figure 2b). The number of pads differed significantly
between the two receiver sites (p < 0.01), with cacti at Caliente Creek averaging 2.0 pads (range 1 to
5) and Tehachapi Creek averaging 4.1 pads (range 1 to 8).
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Figure 2. 2a. Change in the number of cacti pads from February to December 2022. Cacti at Tehachapi Creek
generally grew more pads than those at Caliente Creek. 2b. Number of pads per cacti in December 2022. The
number of pads per cacti was significantly higher in Tehachapi Creek than at Caliente Creek (p<0.01).

Height

Cacti grew an average of 26.9 mm (1.1 inches) from February to December 2022. In
December 2022, cacti averaged 105.6 mm (4.2 inches) in height, with a range of 50.8 to 177.8 mm
(2 to 7 inches).

Anecdotal Observation

During the June 3, 2022, maintenance day, there were approximately five cacti observed
with flowers (Figure 3). At least one cactus had two old flowers.

Figure 3. Picture of a cactus with a flower.

VI. Progress Made Towards Completing the Project

A large portion of the Project has been completed with the collection of pads, translocating
the cacti to the receiver site, and collection of two rounds of data.

In the next year, plants will be watered in any month of the growing season that receives
either less than the long-term average of rainfall or less than a half an inch of rain. Weeding or
mowing will be conducted as necessary throughout the growing season within a few feet of each
translocated cactus. Data will be collected in late fall or early winter each of the remaining years of
the permit to document survival, number of pads, height and health.



VII. Preliminary Results or Conclusions

There was no mortality of cacti in 2022. Although mortality was expected to be very low in
the first year, 100% survival was not expected. Survival of all plants provide these two new
populations with an excellent chance of becoming established.

Cacti at the Tehachapi Creek site performed better than those at the Caliente Creek site.
Despite the smaller number of cacti planted at Tehachapi Creek, all the cacti with five or more pads
were at this site. Additionally, more than half the cacti with four pads were at Tehachapi Creek. At
Tehachapi Creek, an impressive 51% of cacti had four or more pads compared to only 12% at
Caliente Creek. The reason for the greater performance of cacti at Tehachapi Creek is unknown, but
may be related to the Caliente Creek site being located near the base of a tall steep hill to the south
that reduces available light for portions of the year. There are also soil and vegetation differences
at the two sites, but no quantitative or qualitative assessments have been conducted. If the strong
performance of the cacti at Tehachapi Creek continues, regardless of the underlying reason,
identifying additional locations for future translocations should be considered.



