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An odd Pediocactus 
knowltonii

1 rootgorelick@cunet.carleton.ca

In cultivation, I have had four clones of Pediocactus 
knowltonii L.D. Benson: two very different look-
ing adult plants that I had purchased plus two 

volunteer seedlings. I first grew these plants in a garden 
of fine-grained sand in partial shade in Ottawa and later 
in pea gravel over bedrock in full sun in North Kawartha. 
Both locales are in Ontario, Canada. Each of these plants 
has roughly the same look regardless of which of the two 
locales in which they were growing. The adult plants 
were both purchased with the collection number SB 304, 
which means they were grown from seeds or cuttings of 
that Steve Brack collection. Three of these four plants 
of P. knowltonii have a typical phenotype with roughly a 
half-dozen equal-sized 2-3 cm stems, dark pink flowers, 
and feathery spines ( Janeba 2011, Gorelick 2022)

The other plant, purchased as an adult, the odd one 
out, has heavier spination and only one large shoot—
which is quite large at roughly 5 cm diameter—from 
it grew many tiny offsets less that 0.5 cm in diameter 
(Figs. 1–6). The offsets only ever grew slightly and some 
have even flowered, but none of the offsets have got to 
even 1.0 cm in diameter. The large shoot on this plant 
appears to have bona fide central spines that are porrect 
(versus the appressed radial spines), stout, relatively long, 
and heavily lignified. I purchased this plant in 2011 from 
a vendor that sold other species of Pediocactus, such as 
P. simpsonii (Engelm.) Britton & Rose, P. winkleri K.D. 
Heil, P. despainii S.L. Welsh & Goodrich, and P. sileri 
(Engelm. ex J.M. Coulter) L.D. Benson. Therefore, it is 
remotely possible that this plant is a hybrid, but I doubt 
it. As with all of my plants of P. knowltonii, this odd plant 
set its flower buds in late summer and early fall, which 
opened the following spring, which only happens in 
this species. I am surprised that P. simpsonii in my gar-
den does not also set flower buds in fall because its flow-
ers open at the same time of year as those of P. knowlto-
nii and the two species are probably very closely related. 

Alpine and Arctic plants usually set their flower buds a 
year or sometimes two years before flowering (Sørenson 
1941, Panchen & Gorelick 2015). In the genus Pediocac-
tus, offsetting of uninjured plants commonly occurs in 
P. knowltonii and much more rarely in P. simpsonii (Heil 
& Porter 2004) and P. nigrispinus (Hochstätter) Hoch-
stätter (synonym: P. simpsonii var. nigrispinus Hochstät-
ter). The few plants of P. simpsonii that I have in culti-
vation with offsets only have one or two offsets. Offsets 
in P. simpsonii tend to quickly grow as large as the shoot 
from which they arose. By contrast, if anything, the odd 
plant of P. knowltonii superficially—and only superficial-
ly—resembles Coryphantha sneedii (Britton & Rose) A. 
Berger var. sneedii, which often has a few large flower-
ing shoots, sometimes with a few central spines, with its 
large shoot(s) surrounded by many neotenic shoots that 
usually do not flower. Regrettably, this aberrant plant of 
P. knowltonii died in summer 2022, but seeds from this 
specimen germinated within a month of removal of the 
ripe fruit from the dying plant.

Flora of North America (Heil & Porter 2004: 215)
wrote, “Pediocactus knowltonii is the smallest and rarest 
member of the genus. The species is very closely relat-
ed to P. simpsonii; chloroplast DNA sequence analy-
sis provides support that it represents a recent develop-
mental mutation within P. simpsonii ( J. M. Porter et al. 
unpubl.).” Other students of the genus, such as Ralph 
Peters (pers. comm.), agree that P. knowltonii is noth-
ing but an aberrant form of P. simpsonii. Polyploidy, aka 
whole genome duplication, can possibly affect develop-
ment, such as by slowing down metamorphosis from 
juvenile to adult forms, at least in animals (Fankhaus-
er 1945). While we are not sure that this also occurs in 
plants, let alone in Pediocactus, and do not yet have karyo-
types for P. knowltonii (Goldblatt & Johnson 1979- n.d.), 
P. simpsonii appears to be diploid (Reveal & Spellenberg 
1976). It is theoretically possible that polyploidy could 
have delayed adult morphology so that all plants in the 
genus except the two classic-looking barrel cacti, namely 
P. simpsonii and P. sileri, flower with seemingly juvenile 
vegetative morphology (Gorelick & Olson 2011). That 

All photos were taken by the author of the same cultivated plant of 
Pediocactus knowltonii in their two successive gardens in Ontario, 
Canada.
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1. Robust spines (8 May 2015) 2. Robust spines (21 May 2021)

3. One larger shoot with many tiny offsets (8 May 2015)

said, contrary to this hypothesis, the neotenic P. paradi-
nei B.W. Benson and P. peeblesianus (Croizat) L.D. Ben-
son are believed to be diploid (Pinkava & Parfitt 1982, 
Pinkava et al. 1992). Mark Porter’s hypothesis that P. 
knowltonii is a developmental modification of P. simpso-
nii—whether due to polyploidy or other smaller genet-
ic or genomic modification—is consistent with the odd 
specimen described herein being a specimen of P. knowl-
tonii that shows atavistic traits (stout central spines), as 

well as additional neotenic traits (numerous diminutive 
offsets). The origin of P. knowltonii may forever remain 
an enigma, especially since cacti do not fossilize. It would 
be nice knowing whether or not the historical range of 
P. knowltonii was larger than the current known range, 
which is minute. Packrats (Neotoma spp.) are known to 
collect and preserve large spiny parts of cacti, such as 
cholla cladodes, sometimes preserved for 40,000 years, 
allowing people to study Pleistocene biogeography (Van 
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4. Pale pink, almost white, flowers (15 May 2022)

5. Tiny offsets, one of which is in flower; flowers have 
gotten slightly darker pink than in the previous figure 
from two days earlier (17 May 2022). Large shoot 5.0 cm 
diameter; small flowering shoot 0.5 cm diameter.

Devender 1990). However, I doubt that packrats regular-
ly collected the diminutive and relatively spineless shoots 
of P. knowltonii for their middens and certainly not in 
numbers large enough that they have ever been detect-
ed in middens. It would also be nice knowing the his-
torical range of P. simpsonii, the putative ancestor of P. 
knowltonii, which currently does not seem to live within 
100 km of P. knowltonii. The closest herbarium records 
of P. simpsonii in SEINet (n.d.) are from near Sanostee, 
New Mexico (Kenneth D. Heil 20560), Pastora Peak, 
Arizona (G. Rink 3396), and Dolores, Colorado (Ger-
ald D. Arp, unnumbered).
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6. Same plant and flowers another day later (18 May 2022). As with many cacti, tepal color gets darker each 
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