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 (Sundaralinigam, 1959). Suildaralinigam (1954)
 mentioned that the antheridia of this species were
 8-plated. Later, Sundaralingam and Francis
 (1958) anid Sundaralingam (1959) stated that
 C. zeylanica produced 4-plated antheridia. It is
 evident from these papers that the authors were
 either not aware that they had on 3 separate oc-
 casions published 2 different plate numbers in the
 species, or, being aware of it, attributed nlo im-
 portance to such a difference. In any case, no one
 has specifically pointed out in the same paper
 that in C. zeylanica both antheridial types occur.
 As far as is kiiown, the plants breed true, 4-plated
 collectioois never giving rise to 8-plated progeny
 and vice versa. T'he questions are then raised as
 to the usefulniess of the antheridial plate number
 as a character at the specific or infraspecific le-vel
 and whether hybridization might not occur.

 M'IETHODS ANND MATERIALS-Some 140 field col-
 lections of' C. zeylanica from Texas, Oklahoma,
 and New Miexico were transplanted to wide-
 mouth i-gal jars to which a small amount of
 garden soil and tap water had been added. These
 cultures were maintained in the greenhouse for
 the duration of the study. From the greenhouse
 cultures, various vegetative and reproductive data
 were gathered. Voucher specimens are on deposit
 at Texas Technological College, Lubbock, and
 Butler University, Indianapolis.

 A ntlheridia-Each collection was recorded as
 producing either 4- or 8-plated antheridia (Fig.
 1, 2). Because this was the strongest character on
 which to separate the collections (100%o separa-
 bility), all other vegetative and reproductive char-

 acters weere analyzed in terms of their segregation
 along the line of antheridial type.

 Branchlets-To analyze the difference betweeni
 4- anid 8-plated collections with respect to various
 branchlet characters, 9 branchlets were selected
 from each collection. Three branchlets were ex-
 cised fronm the main axis of 3 separate plants. The
 branichlets were taken from 3 successive whorls,
 the uppermost fertile whorl (i.e., producing ripe
 oospores) and the whorls imnmediately above and
 below that whorl. Data were gathered for 2 char-
 acters, namely, fertility of the first (lowermost)
 branchlet node and the number of distal ecorticate
 branchlet internodes.

 Oospores-One-hundred oospores from each of
 29 collections were chosen for an analysis of the
 difTerences in mean length, width, and length/
 width ratio. These collections were made in the
 field where ample amounts of plant material were
 gathered into rinse pans aind vigorously kneaded.
 Tlhe separated masses of oospores were then dried.
 As the amount of lime deposition both inside and
 outside the enveloping cells of the oogonium is
 probably not entirely a matter of the plant's
 genotype, it was felt that this lime covering should
 be removed and only the outer dimensions of the
 original egg cell be measured. This was accom-
 plished initially by gently crushing the lime shell
 with a dowel; later it was discovered that the
 lime could be removed just as effectively by soak-
 ing the oospores in a 5% solution of acetic acid
 for 6-8 hr. This technique did not alter the size
 of the oospores and did permit accurate measure-
 ments. For the riange of variation in length/

 Fig. 1-2.-Fig. 1. Photomicrograph of a shield-cell from a 4-plated antheridium of Chara zeylanica, X 100.-Fig. 2.
 Photoinicrograph of 4 shield-cells from an 8-plated antheridium of Chara zeylanica, X 100.
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 TABLE 1. Statistical dalaa from, oospore analysis of Chara zeylanica

 Range of Xs Range of Range of X Range of X
 N L/W ratios S.D.s of Xs lengths (,u) widths (,u)

 4-plated Collections 1500 1.90-2.69 0.084-0.228 503-677 211-312

 8-plated Collectionis 1400 1.39-1.60 0.024-0.097 567-749 392-514

 a N = number of observations; X = mean; S.). = standard deviation.

 width ratio from each collection, a m-iean, stand-
 ard deviation, and standard error were calculated.

 RESULTS-In Texas, Oklahoma, and NewT
 Mexico, C. zeylanica occurs as either a 4- or
 8-plated plant with respect to antheridial shield-
 cell number. These 2 "types" are generally not
 found growing together; however, 3 locations were
 visited where both were fully intermixed in the
 same pond or tank (cf. collections 31-506; 493-
 494; 496-497, Fig. 3, 4). In each of the 3 locations,
 the same differences noted for geographically
 allopatric collections, especially with regard to
 oosporal characteristics, were maintained.

 Antheridia-Detailed observation of the ani-
 theridia of C. zeylanica with respect to the num-
 ber and shape of individual shield-cells confirms
 the figures and statements of Groves (1931) and
 Sundaralingam and Francis (1958) that shield-
 cells from 8-plated antheridia are triangular while
 those from 4-plated antheridia are lozenge-shaped.
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 A AA

 AA

 A

 Fig. 3. AMap of study area indicating locations of col-
 lections of Chara zeylanica used in oospore analysis. Map
 symbols are: A 4-plated collections; 0 8-plated collec-
 tions; (3 4- and 8-plate(d collections taken fronm sam-le pond.

 Collections within the study area show absolute
 separability on the basis of this character.

 Oospores Examination of 1500 oospores from
 15 four-plated collections (number of observa-
 tions = 100 for each collection) and 1400 from
 14 eight-plated collections shows that the 2 types
 are separable within 2 standard deviations of the
 means on the basis of length/width ratio (Fig. 4
 and Table 1). It is seen that the 4-plated collec-
 tions are consistently more variable on the basis
 of this character than are 8-plated collections.
 Within certain limits, the plasticity of gene ex-
 pression, at least when considering length/width
 ratio, appears to be characteristic of the species.
 Data (in preparation) gathered for several other
 species of Chara bear this out. Whether oospore
 size has adaptive value or not is not clear at
 present.

 Fertility of first branclilet node-This character
 has been used to differentiate local forms of C.
 zeylanica (Zaneveld, 1940; Daily, 1953; Sun-
 daralingam, 1959). It also proved to be a char-
 acter of strong segregation among the study
 collections. Of 59 four-plated collections, 93%
 produced gametangia at the first node while 7%
 did not. Among 71 eight-plated collections, 7%
 produced gametangia at the first node but 86%
 did not.

 Number of distal ecorticale branchlet internodes-
 As in the case of the length/width ratio of
 oospores, the amounit of distal ecortication on
 the branchlets showed greater variability among
 4-plated collections than among 8-plated olnes.
 The range of variation for this character among
 4-plated collections was 0-9 (number of observa-
 tions = 477) with a mean value of 3. Among the
 8-plated collections the range of variation was
 0-3 (number of observations = 531) with a mean
 value of 0.2, the mode being 0.

 Chromosome counts-Although some chromo-
 some counts in the Charophyta have been re-
 ported (Hotchkiss, 1958; Gillet, 1959), a great
 deal more work must be done before any broad
 conclusions can be reached. In the present work,
 9 collections of C. zeylanica were used in making
 chromosome counlts from antheridial filament

 Fig. 4. Variation in length/width ratio of oospores for Chara zeylanica. Horizontal lines shcw ranges of variation;
 vertical lines show mean ratio; open boxes represent 2 standard deviations on each side of the mean; closed boxes repre-
 sent 2 standard errors on each side of the mean. Collection numbers are indicated to the left of each mean; antheridial
 plate lnumber to the right. N = 100 for each collection
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 cells. Four 4-plated collections (257, 493, 509,
 and X-008) were examined, all of which had a
 haploid number of 28. Counts were made on 5
 eight-plated collections, 3 of which (406, 494, and
 X-003) had a haploid number of 56, and 2 of
 which (508 and X-004) had a haploid number
 of 42. Material from which these counts were
 made is on deposit with Dr. Arland Hotchkiss
 at the University of Louisville, Louisville,
 Kentucky.

 CONCLUSIONs-From the data presented here,
 it is concluded that 4- and 8-plated populations
 of C. zeylanica represent entities within the
 "zeylanica" complex between which little or no
 gene flow occurs. Further work is needed to deter-
 mine the exact position of the n = 42 plants,
 whether they represent true hybrids between the
 populations having chromosome numbers of 28
 and 56.

 Although no one has yet attempted to rank
 the number of antheridial shield-cells with other
 morphological characters, the apparent true-
 breeding nature of the 2 "types" would require
 that this character be seriously considered when
 any "finalized" work is contemplated dealing with
 this section of the genus.

 The degree of separability of the collections on
 the basis of oospore length/width ratio is also
 considered to be significant. A survey of published
 data indicates that, in several other species of
 phylogenetic proximity, oospore size shows as
 great or less of a difference as cited here for
 4- and 8-plated collections of C. zeylanica.

 In addition, a strong segregation of the collec-
 tions is possible on the basis of fertility of the
 first bran-chlet node and the number of distal
 ecorticate branchlet internodes.

 Chromosomal evidence is as yet inconclusive.
 Counts reported here plus subsequent investiga-
 tions show that 4-plated collections are uniformly
 n = 28. Eight-plated collections, while mainly

 having an n = 56 number, may also occasionally
 be found with n = 42. There is every indication
 (personal communication from Dr. Hotchkiss)
 that other numbers occasionally occur in the
 species; however, whether they are 4- or 8-plated
 plants is not known at present.

 Destruction of the type during the war requires
 that a revisit to the type locality (Malabar coast,
 India) be made. The authors feel that this should
 be done before any proposal of a new name is con-
 sidered. Also, collections from other parts of the
 range will need to be examined before any change
 in this species' status enters the literature.
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