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A census was taken of the Ferocactus fordii var. fordii population at Piedra 
island, Baja California Sur, México and the growing form of their individuals 
recorded. The population consisted of 114 individuals, growing, on average, 
in clusters of nine. Most of these clusters (77%) were located in the southern 
part of the island. Al1 Ferocactus fordii var. fordii individuals showed 
morphological responses to the effect of the dominant wind direction and 
showed different degrees of prostration directly related to their size. 
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Introduction 

The effect of wind on vegetation has been well documented in the literature (Foster & 
Boose, 1992; Schneidt & Webwerling, 1993). The wind speed, persistence, dom- 
inance and violence could produce vexy different effects on vegetation (Greene et al., 
1992; Nemoto & Lu, 1992). The effects on the vegetation range fiom growth form 
modifications (Schneidt & Webwerling, 1993), to drastic modifications of the total 
community. For instance, catastrophic winds could produce severe damage to the 
vegetation, causing uprooting and breakage (Foster, 1988; Foster & Boose, 1992). 

Wind could affect vegetation directly and indirectly; indirect effects could be 
associated with the change of substrate topography (Nakanishi & Fukumoto, 199 l), 
modification of soil-sediment units by soil erosion (Doering & Reider, 1992), and 
humidity availability by increasing soil desiccation (Isard, 1986). 

In many habitats the wind is one of the major restrictive factors determining 
vegetation growth and biomass, shaping entire landscapes (Bayíield, 1984; Sonesson 
& Callaghan, 1991; Nemoto & Lu, 1992), and even determining growth and structure 
of aquatic vegetation (Yen & Myerscough, 1989). 

In spite of the importante of wind on growth modifications of plants, there have 
been no previous studies concerning such effects on members of the Cactaceae. 
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Material and methods 

Study site 

The work was conducted at Piedra island (Stony Island), located at 27'42'18" N 
latitude and 114'09'36'' W longitude, within Laguna Ojo de Liebre (Eye of the Jack 
Rabbit) also known as Scammon's Lagoon, the southern and by far the largest and 
most important of the three lagoons that open into the Bahía Sebastián Vizcaíno (Fig. 
1). Piedra island appears to be the remnants of old lagoon barriers formed from nver- 
borne sediments deposited over 30,000 years ago (Bostic, 1975). It is 2500 m long and 
350 m wide. The total annual precipitation is 110.4 mm and the mean annual 
temperature is 18.4' C (Table 1). North-westerly winds persist throughout the year 
round, blowing at an average speed of 1.8 m S-' (6.48 km. h-'; Table 1). 

The island vegetation is mainly composed of small shrubs (Atn'plex sp., Lycium sp., 
Frankenia sp., and Fouquieria sp.); Cactaceae (Stenocereus gummosus(Enge1m.) Gibson 
& Morak) and annual herbs (Spartina sp. and Salicornia sp.) (Bostic, 1975). 

114"09'36' 

Figure 1. Location of Piedra island. 
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Table 1 .  Monthly temperatures, precipitation, wind speed (rn.s-l) and direction 
in Piedra Zsland 

Month Temperature ("C) Precipitation (mm) Wind speed Wind direction 

The species 

Ferocactus fordii (Orcutt) Britton & Rose var. fordii (Firkin cactus) is a small, 
prominently ribbed cactus with rose-coloured flowers, and crochet needle-like spines 
that display daily growth rings. This cacti was originally named by Lyrnan Ford, who 
imponed specimens from Baja to his San Diego nursery in the 1900s (Bostic, 
1975). 

Individuals form large, globular plants of grayish-green, up to 38 cm high, and 
slightly depressed in the centre. The 21 ribs have gray, woolly aureoles set at 2 cm 
intervals and bearing about four centrals, one hooked, up to 4 cm long. The flowers, 
which occur in summer are diurnal, are up to 4 cm long (Innes & Glass, 199 1). 

F. fordii var. fordii is endemic to the Vizcaíno Desert of Baja California México. In 
spite of its endemic status there has been no previous study concerning the ecology of 
the populations, the only references are on their taxonomy (Wiggins, 1980; Innes & 
Glass, 1991). 

Methods 

During Febmary and April of 1993 we traversed the island plotting every individual 
Ferocactus fordii var. fordii and recording the following data: total length (including 
prostrate portion), height (size of the plant from the soil up to the point of bending), 
average diameter and growth orientation. 

Growth orientation was taken with a compass and the percentage prostration 
estimated by measuring the portion of the plant inclined along the compass bearing, 
i.e. total length minus the height. 

Resuits 

The total population of Ferocactus fordii var. fordii on the island was 114 individuals. 
There were no isolated individuals, al1 the plants were clustered. The average cluster 
consisted of nine (8.76) individuals, growing in an average area of 5 m', most of the 
clusters (10) were located in the north-eastern part of the island. 

There was a consistent growth orientation of the individual cacti, al1 were orientated 
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Table 2. Giowng direction and degree of prosrratimi of Ferocactus fordii var 
fordii individuak; at Isla Piedra. Height - size classes: 1 = O to 20 cm; 

2=21ro4Ocm;3=>4Ocm 

Height size classes Growth orientation Average percent of prostration 

to the south-east, in the direction of the dominant winds. The degree of growth 
orientation was also related to the size of the individuals (Table 2). 

Discussion 

There have been no previous studies on the size Ferocactus fordii var. fordii populations 
on Piedra island with which to compare our results. Certainly, the density found and 
the relative easy accessibility of the island (during short periods in winter it is easily 
reached from the mainland because of the shallowness of the lagoon and the wide tidal 
movement), suggest the vulnerability of the populations to furtive collectors and 
invasion by competing species. 

The cluster growth form could be explained as a result of vegetative reproduction or 
as result of nurse-plant effect of the seed parent: in each cluster we found 15% of the 
individuals in size class 2, 30% in size class 3 and 55% in size class 1. Because 
members of the genus Ferocactus reproduce, probably exclusively, by seeds it is very 
unlikely that the grouping of individuals observed is a result of vegetative reproduction 
and more likely due to the nurse-plant effect of the seed parent. 

Figure 2. Flowenng individual of F. fordii var. fordii, showing wind prostration effect. 
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Conclusion 

We conclude that there is a determinant wind effect on Ferocactus fordii var. fordii 
individuals: they become prostrate due to the persistency and direction of the 
dominant wind. Furthermore, the degree of prostration is correlated with the size of 
the individuals, and older individuals, subjected to the wind effects for longer periods 
of time, are more affected than the younger ones. 

Inclusively, severa1 individuals of F. fordii var. fordii resemble individuals of a very 
particular endemic cacti of Baja California Sur: the Chirinola (devil creek or walking 
cactus, Stenocereus eruca(Brandegee) Gibson & Horak) (Cancino et al., 1995). 

Further comparative studies of this species are required in other localities, as well as 
similar studies on other members of the cacti familv. However. we can conclude that 
wind speed and direction has a direct effect on the growth shape of individual 
Ferocactus fordii var. fordii cacti on Piedra island. 
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