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CHAPTER I 

INTRODUCTION 

Any portion of a plant that is useful in identi

fication of species is worthy of investigation. The long 

overdue examination of pollen as a taxonomic tool for 

identification, in the establishment of phyletic trends, 

and in evolutionary studies is due to the difficulty of 

investigation. Ordinarily, gross morphological struc

tures have been used for these purposes. Past neglect of 

pollen morphology leaves a rich field for investigation 

and for comparison of new characters with those already 

known. 

The Mimosoideae, a subfamily of the Leguminosae, 

consists of about 2,000 species in approximately 40 gen

era. The Mimosoideae includes trees, shrubs, or less 

often herbaceous perennials (rarely, annual). Leaves 

mostly twice pinnate with several to numerous small leaf

lets (once pinnate in the tropical genus Inga; reduced to 

a simple condition in certain exotic species of Acacia)• 

Flowers regular or nearly so, mostly in spikes, heads or 

congested racemes; petals separate or variously united; 

sepals usually united, at least to the middle; petals val-

vate in the bud; stamens 4 to numerous, usually exceeding 

the petals (Turner, 1959). 

A few taxonomists consider the Mimosoideae to be 

a separate family, the Mimosaceae. In some literature 



published before 1920, the Leguminosae is referred to as 

the Order Leguminales with three separate families: 

Mimosaceae, Caesalpiniaceae, and Papilionaceae. The more 

recent literature, however, places the Leguminosae in the 

Rosales. 

The term palynology was introduced by Hyde and 

Williams in 1944 to include all work with pollen and 

spores, both fossil and modem (Andrews, 196I). Pollen 

and spore science history parallels the development of the 

microscope. Pollen was first observed and described by 

Nehemiah Grew and Marcello Malpigi. Wodehouse (1935) has 

discussed the early works of these and others in his book 

Pollen Grains. Carl Hugh Fischer is generally accepted as 

the founder of modern pollen morphology. G. Erdtman's 

subsequent contributions are numerous, and today, he 

stands as a major figure in the field of modern palynology. 

Other prominent palynologists are Wodehouse, Faegri, and 

Iversen. 

While very little research has been done in the area 

of modem pollen analysis, particularly in the United States, 

Erdtman (1952) and Wodehouse (1935) bave given morphologi

cal descriptions of several species of Mimosoideae pollen, 

both living and fossil types. Also Wodehouse (1936) has 

attempted to describe the evolution of pollen grains. 

Separation of the various genera of the Mimosoideae 

is rather simple since the Mimosoideae is correctly termed 

eurypalynous, i.e., characterized by a considerable array 



of pollen types, different in size, shape, aperture, exine, 

and stratification. However, within a particular genus, 

the species are rather difficult to separate. This research, 

regarding the euromorphism of Mimosoideae pollen is based 

on the objectives outlined below: 

1. Determining the validity of splitting of the 

Mimosoideae and/or separating them from other Leguminosae. 

2. Determining the phylogenetic relationship of 

one pollen type to another. 

3. Determining whether pollen morphology is valuable 

as a taxonomic tool in eurypalynous species or even steno-

palynous, i.e., more or less uniform pollen, and if so, 

developing a key based on these morphological differences. 



CHAPTER II 

METHOD AND MATERIALS 

Pollen was obtained from 47 species collected from 

47 counties within the Big Bend, Rio Grande Valley, Ed

wards Plateau, Trans-Pecos, South Plains, and Red Plains 

regions of Texas. Also pollen was examined from speci

mens in herbaria of Texas Technological College, Lubbock, 

Texas, and the Texas Research Foundation, Renner, Texas. 

Voucher specimen numbers are given with species description 

in the discussion section of this paper. Herbaria where 

voucher specimens are deposited are abbreviated according 

to Lanjouw and Stafleu (1959). A supplementary list of 

species collected from outside the state is provided in the 

Appendix. Maps showing collection sites are included in 

the text. 

Dry, mature buds or partially opened flowers were 

used to prepare slides for microscopic examination. Erdt

man* s (1952) acetolysis method of preparation, modified by 

Walter H. Lewis, and described to the writer by William F. 

Mahler of Hardin-Simmons University, Abilene, Texas, was 

used to prepare slides. This modification is outlined 

below. 

1. Place material in centrifuge tube (anthers only, 

if possible). 

2. Add 5 cc. acetolysis mixture (S parts acetic 

anhydride with 1 part concentrated H2S0^). 
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3. Grind up specimen with glass stirring rod in 

centrifuge tube. 

4. Heat in a water bath to 9^^ C. Extreme caution 

should be used while the acetolysis mixture is being 

heated. If the tube should be broken while in the water 

bath, a strong reaction will occur. 

5. Remove water bath from heat and cool to 95° C. 

while stirring to break up the specimen. 

6. Reheat to 9^° C. Remove from water bath and cool 

to do® C. 

7. Add 5-10 drops of 95% alcohol or acetone to 

neutralize. 

d. Agitate the contents by thumping the base of 

the tube with the index finger. Then pour over mesh 

(#200 copper, about 53 microns) into a funnel. (Larger 

mesh should be used for pollen over 53 microns). 

9. Rinse mesh with 2-3 cc. distilled water. 

10. Centrifuge for 30 seconds at 1,000 rpm. (Slower 

speed and less time is advisable for large compound grains 

as they tend to separate under the above conditions.) 

11. Decant carefully. To the centrifuge tube, add 

5 cc. distilled water to wash. 

12. Centrifuge and repeat washing 3 times. 

13. After the last washing, decant and then add 

glycerine-distilled water (1:1). Set aside for 15 minutes. 

14. Centrifuge after 15 minutes for 45 seconds. 



15. Decant and add pure glycerine. Set aside for 

30 minutes or overnight. 

16. Centrifuge 45 seconds, decant, and invert tubes 

on absorbent toweling for S hours. 

To mount the pollen, the following steps are neces

sary: 

1. Cut glycerine jelly into 1 mm. cubes. (See Ap

pendix for glycerine jelly preparation.) 

2. Sterilize an inoculating needle, cool, and 

affix a cube of jelly to the needle. 

3. Touch the jelly to the pollen-bearing sediment 

in the centrifuge tube and transfer to a clean slide. 

4. Cover with #1 cover slip, and place on warming 

plate that is hot enough to melt the glycerine jelly. 

5. As the jelly melts, the cover slip is sealed 

with paraffin. 

Some acetolyzed pollen is so dark that microscopic 

examination is impossible. Clearing can be done in the 

following manner (Erdtman, 1952): 

1. Add to centrifuge tube 5 cc. glacial acetic acid, 

2 drops saturated sodium chlorate solution, and 2 drops 

concentrated hydrochloric acid. 

2. Stir with a glass rod. Chlorine is liberated 

and bleaching is obtained in about 30 seconds. 

3. After centrifuging and decanting, the sediment 

is washed as before. If foam appears, it may be removed 

by adding 2-3 crops of acetone or alcohol. 



4. After washing, dilute glycerine is added, 

followed by pure glycerine. 

5. Mount as before. 

Glycerine jelly preparations, as described by Wode

house (1935) (Appendix B), proved unsatisfactory because 

extreme and uneven swelling or shrinkage of the grains 

occurred. A few slides were prepared by this method to 

observe general shapes (not sizes) of the pollen. 

Pollen was measured with a filar micrometer, A mini

mum of ten grains per species for each collection site was 

measured and the following data recorded: 

1. From polar view 

Monads 

A. Length x width 

B. Exine thickness 

C. Diameter of aper
tures 

D. Greatest width of 
furrows 

E. Straight line dis
tance between aper
tures 

Tetrads and Polyads 

A. Length x width 

B. Thickness of enclosing 
wall (exine) 

C. Peripheral cells 
greatest dimensions. 

2. From equatorial view 

Monads 

A. Equatorial diam
eter 

Tetrads and Polyads 

A. Equatorial diam
eter 

B. Polar axis B. Polar axis 



Mimosoideae pollen can be referred to as a rotation 

ellipsoid. The form of this ellipsoid is frequently an 

important characteristic in describing pollen. Pollen 

type descriptions are based on polar axis length (Lg) and 

equatorial diameter (Lt) and interpreted according to Erdt

man (1952) (Appendix C). Pollen grain sizes and exine 

thickness classes follow that given by Hyde and Adams (195B) 

(Appendix C). 

In the description of the pollen of the Mimosoideae, 

the species bearing monads are described first and arranged 

in alphabetical sequence, followed by those with compound 

grains. The genera Acacia and Mimosa are each divided in

to groups based on distinctive pollen characteristics and 

arranged alphabetically within each grouping. Alphabetical 

arrangement is used for no other purpose than for con

venience. 

Palynological terminology, in general, follows that 

of Erdtman (1952) and Faegri and Iversen (1964). Since 

palynological terms are little known, they are defined in 

the text as they are used. 



CHAPTER III 

DESCRIPTION OF THE TAXA 

Desmanthus Willd. Sp. PI. 4:1044. 1S05. 

Pollen of the widely distributed genus Desmanthus 

occurs singly as rather large to large monads. The monads 

are isopolar; radially symmetrical; suboblate, or oblate 

spheroidal in D. leptolobus: (Lg/Lt ratio about .̂ 5 when 

suboblate or .92 when oblate spheroidal). This genus and 

all subsequent genera of the Mimosoideae that produce mo

nads are tricolporate, i.e., pollen with three furrows 

and distinct pores within the furrows. Furrows are more 

acuminate than acute at apex (Plate V, Fig. 5). The 

ektexine is distinctly granular (tegillate; see key in 

Appendix). This genus is represented by five species. 
c 

Desmanthus cooleyi (Eaton) Trel., Rep. Ark. Geol. 

Surv. IS^^, 4:17^. 1^91. 

Shrubby, decumbent or ascending, 2-5 dm. long, the 

angled stems and branches glabrous or puberulent. Stip

ules setiform, minute, 1-2 mm. long; leaves 3-4 cm. long; 

petiole puberulent or glabrate; pinnae 2-7 pairs, with an 

orbicular gland between the lower pair; leaflets S-15 

pairs, oblong or linear-oblong, 3-4 mm. long, acutish or 

mucronulate, ciliate, at least when young; peduncles about 

2 cm. long, or shorter, sometimes very short; heads sev

eral to many-flowered; stamens 10; legumes solitary 

9 
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or few, linear, straight or a little curved, 3-7 cm. long, 

about 3 mm. wide, pointed (Britton and Rose, 192S). 

Monads large, tricolporate, isopolar, radially sym

metrical, suboblate (Lg/Lt ratio about .^5) measuring Lg 

39.0^ X Lt 45.B^ in equatorial view. In polar view, from 

51.0>r X 47.0/̂  to 55•1/4 x 54.2^. Pore diameters about 

6-Sx/, annular, i.e., with exine thickening at the pore; 

greatest width of furrows (GWF) 6-10^ depending on con

dition of pollen, usually about ^.B^. Straight line dis

tance (SLD) between apertures from 35-3^^. Exine rather 

thick, 2.3>/, and arcate (arci-band-like, locally thickened 

exine extending in sweeping curves from aperture to aper

ture) (Plate V, Fig. 4). 

Specimens examined (Map 1): PRESIDIO COUNTY: 

Stanford 390-A (TTC) (TEX), PARMER COUNTY: Johnston 6,556 

(LL), WINKLER COUNTY: Blassingame 577 (TTC). 

Desmanthus illinoensis (Michx.) MacM., Metasp. Minn. 

Valley 3^^. 1^92. 

Stems ascending or erect, 3-10 dm. long, glabrous, 

or puberulent above. Stipules filiform, 6-S mm. long; 

leaves 6-10 cm. long, the petiole and rachis glabrous or 

puberulent; petiole about 1.5 cm. long, or shorter; pinnae 

6-14 pairs, with a small oblong or suborbicular gland be

tween them or between the lower pair only; leaflets linear, 

acute, glabrous or ciliate, 2-3 mm. long, the delicate mid-

vein nearly central; heads several-flowered; peduncles 
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glabrous, in fruit 3-7 cm. long; stamens 5; legumes flat, 

strongly curved, densely capitate, 1.5-2.5 cm. long, about 

5 mm. wide, glabrous (Britton and Rose, 192g). 

Monads rather large, tricolporate, isopolar, radially 

symmetrical, suboblate (Lg/Lt ratio .^4-.^S) measuring from 

Lg 36.9/Y X Lt 43.9/̂  to Lg 3^.6^ x Lt 43.9^ in equatorial 

view. In polar view, 43.0-46.1^ x 41.7-43.6^ (cleared 

grains about 1/5 larger). Pore diameter 6.3^, annular. 

GWF, 7-9/4 (slightly variable). SLD 31-32//. Exine medium 

to rather thick, 1.9-2.3^, arcate (Plate V, Fig. 5). 

Specimen examined (Map 1): WICHITA COUNTY: Stan

ford 349 (TTC). 

Desmanthus leptolobus Torr. & Gray, Fl. N. Am. 

1:402. 1B40. 

Slender: heads small; peduncles 12 to 24 mm. long: 

pod elongated-linear, 2 mm. broad, straight, acuminate 

(Coulter, 1S91). 

Monads rather large (rarely large), tricolporate, 

isopolar, radially symmetrical, oblate spheroidal (Lg/ 

Lt ratio .92) measuring Lg 46.3// x Lt 51*Q/Li in equatorial 

view. In polar view, 47.6-51.2// x 46.3-49.9/^. Pore 

diameter 6.̂ -7.6//, annular, GWF and SLD not determined. 

Exine thick, 2.7-3.0//, arcate. 

Specimens examined (Map 2): WICHITA COUNTY: Stan

ford 357-A (TTC) (TEX), 376 (TTC) (TEX); CLAY COUNTY: 

Stanford 536 (TTC), 537 (TTC) (TEX). 
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Desmanthus obtusus S. Wats, in Proc. Amer. Acad. 

17:371. iaa2. 

Pubescent: rachis usually very short (12 mm. or 

less): Peduncles 2.5 to 6.5 cm. long: pod obtuse, apicu-

late (Coulter, 1S91). 

Monads rather large (a few large), tricolporate, 

isopolar, radially symmetrical, suboblate (Lg/Lt ratio 

.Sl-.SS) measuring from Lg 3̂ .̂ // x Lt 4̂ .1// to Lg 44.5// x 

Lt 51.0// in equatorial view. In polar view, 47.2-53.4// x 

46.1-50.0^. Pore diameter 6.3-7.7//, variable, annular; GWF 

7.5/u. SLD 35-37^. Exine thick, 2.5-2.^/,, arcate (Plate V, 

Fig. 7). 

Specimens examined (Map 2): ZAPATA COUNTY: Stan

ford 517 (TTC) (TEX), WEBB COUNTY: Stanford 51^ (TTC) 

(TEX), TAYLOR COUNTY: Mahler 2950 (TTC), VAL VERDE 

COUNTY: Stanford 52S (TTC) (TEX). 

Desmanthus virgatus Willd., Sp. PI. 4:1047. 1^06. 

Stem slender, short-pubescent above, widely branched, 

4 dm. long or longer. Stipules filiform, 3-6 mm. long; 

leaves 3-5 cm. long, the petiole only 5 mm. long or shorter, 

the slender rachis puberulent; pinnae 3-5 pairs, with an 

orbicular gland between the lower pair; leaflets linear, 

obtuse, acutish or mucronulate, ciliate, 3-4 nwn. long; 

fruiting peduncle about 3 cm. long; legumes linear, 4-4.5 

cm. long, 3 nmi. wide, short-pointed, more or less con

stricted between the seeds (Britton and Rose, 192S). 
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Monads rather large, tricolporate, isopolar, radially 

symmetrical, suboblate, (Lg/Lt ratio .75-.BO) measuring 

from Lg 3̂ .0// x Lt 51.B/« to Lg 40.1// x Lt 50.0// in equa

torial view. In polar view, 46.7-50.0// x 45.3-49.6//. 

Pore diameter 7.2/̂ , annular. GWF a.5/«. SLD 34-36//. Exine 

thick, 2.6//, striate, arcate (Plate V, Fig. 6). 

Specimens examined (Map 3): STARR COUNTY: Stan

ford 513 (TTC) (TEX), ZAVALA COUNTY: Stanford 519 (TTC) 

(TEX). 

Leucaena Benth. in Hook. Journ. Bot. 4:416. 1^42. 

Pollen of the genus Leucaena occurs singly as large 

or occasionally rather large tricolporate (very rarely 

tetracolporate in L. glauca monads Plate VI, Fig. 1 ). In 

L. pulverulenta. the tricolporate grains are modified in 

that they are syncolpate at one pole. The monads are iso

polar' to subisopolar, radially symmetrical, prolate or 

subprolate (Lg/Lt ratio 1.33-1.47 or 1.15-1.31). The fur

rows of species of Leucaena are more acute than acuminate 

(Plate VI, Fig. 3). The pores are annular; membranes are 

faintly pitted. This genus is represented by three species. 

Leucaena glauca Benth. in Hook. Jour. Bot. 4:416. 

1^42. 

Shrub or tree, sometimes 10 meters high, with a 

trunk 10 cm. in diameter, the bark dark brown, somewhat 

scaly; leaves 10 to 30 cm. long; flowers whitish; fruit 
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10 to 15 cm. long, 1.5 cm. wide; wood hard, close-grained, 

light brown (Standley, 1922). 

Monads large, tricolporate or very rarely tetra

colporate, isopolar, radially symmetrical, prolate to sub-

prolate (Lg/Lt ratio 1.20-1.47) measuring Lg 56.0// x Lt 

38.0// if prolate; Lg 55.B/< x Lt 47.0//, if subprolate (in 

equatorial view). In polar view, 50.0-55.Q/< x 48.4-54.1/^. 

Pore diameter S.5/<, annular. GWF 10.0-14.0//, variable. 

SLD 37.0//. Exine thick, 2.^^, arcate (Plate V, Fig. B; 

Plate VI, Fig. 1). 

Specimens examined (Map 3): KLEBERG COUNTY: Stan

ford 4^9 (TTC) (TEX), CAMERON COUNTY: Stanford 507 (TTC). 

Leucaena pulverulenta Benth. in Hook. Jour. Bot. 

4:417. 1S42. 

Tree, sometimes IS meters high, the tall straight 

trunk sometimes 50 cm. in diameter, covered with cinnamon-

brown bark; leaflets 3 to 4 mm. long, glabrate; flowers 

white, sweet-scented; fruit 11 to IB cm. long, about 1.5 

cm. wide; wood hard, heavy, close-grained, of a rich, dark 

brown color, the sapwood bright clear yellow (Standley, 

1922). 

Monads rather large, tricolporate, syncolpate across 

only one pole (Plate VI). Subisopolar, radially symmet

rical, prolate or subprolate (Lg/Lt ratio 1.26-1.35) meas

uring Lg 47.5// X Lt 36.4/4 if prolate or Lg 47.2// x Lt 37.3// 

if subprolate in equatorial view. In polar view, 46.6-
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4B.0// X 44.7-48.0/4. Pore diameter 7.4/«, annular; GWF 

9.4/̂ . SLD 31.0-36.0/., variable. Exine thick 2.2-2.6^, 

arcate (Plate VI, Fig. 2). 

Specimens examined (Map 4): KENEDY COUNTY: Stanford 

497 (TTC) (TEX), WILLACY COUNTY: Stanford 49^ (TTC). 

Leucaena retusa Benth. ex Gray, PI. Wright. 1:64. 

1^52. 

A glabrate shrub: pinnae 2 to 5 pairs; leaflets 

6 to S pairs, obliquely obovate or broadly oblong, obtuse 

or retuse, membranaceous and veiny: pod 15 to 25 cm. long, 

about 12 mm. broad, rigid and with thick margin (Coulter, 

1^91). 

Monads large, tricolporate, isopolar, radially sym

metrical, prolate or subprolate (Lg/Lt ratio 1.29-1.35) 

measuring Lg 56.4/< x Lt 42.1^ if prolate or Lg 53.5/< x 

Lt 40.1// if subprolate in equatorial view. In polar view, 

52.6-57.6/< X 51.7-55.3//. Pore diameter 7.2-9.6//, variable, 

annular; GWF 10.S^. SLD 36.0-40.0//, variable, arcate 

(Plate VI, Fig. 3). 

Specimens examined (Map 4): SUTTON COUNTY: King 

sn (TTC), BREWSTER COUNTY: Warnock, 5,575 (LL), BREWSTER 

COUNTY: George l6 (TTC). 

Neptunia Lour. Fl. Coch. 653. 1790. 

Pollen of the genus Neptunia occurs singly as large 

tricolporate monads. The monads are isopolar, radially 
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symmetrical, oblate or suboblate (Lg/Lt ratio .75). The 

colpi are sometimes longicolpate, with the annulus of colpi 

faintly granular. In acetolysis preparation, the colpi 

generally have erupted. The resulting openings measure 

from 7.0-12.2/< x 12.g-17.7/<. The furrows are very broad 

at the equator and taper to become narrowly acute at the 

apex. The most distinguishing characteristic of Neptunia 

pollen is the articulate sculpturing of the exine (See 

pollen key). This genus is represented by four species. 

Neptunia floridana Small, in Bull. Torrey Club 

25:13d. Id9d. 

Pubescent or glabrate, the slender stems prostrate 

or ascending, 2-7 dm. long. Stipules lanceolate to ovate-

lanceolate, acuminate, 2-3 mm. long; petioles slender, 

glandless, 1-2 cm. long; pinnae 2-5 pairs; leaflets 15-35 

pairs, oblong or linear-oblong, obtuse, acutish or mucronu

late, 3-5 mm. long, glabrous, or ciliate, or sometimes pu

berulent beneath; peduncles slender, 2-5 cm. long; heads 

globose or short-oblong, about 6 mm. thick, exclusive of the 

stamens; calyx and bractlets glabrous or ciliolate; calyx 

about 1.5 mm. long; legume oblong, obtuse or rounded, gla

brous, or sparingly puberulent when young, short-stipitate, 

2-3.5 cm. long, 6-d mm. wide (Britton and Rose, 192S). 

Monads large, tricolporate, isopolar, radially sym

metrical, oblate (Lg/Lt ratio .75) measuring Lg 51.1/y x 

Lt 6d.O// in equatorial view. In polar view 60.1-64.7// x 
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59.6-63.3//. Colpi annular erupted, about 9.0/< x 13.6// 

but highly variable and should not be used as a keying 

characteristic. GWF about 20// but variable. SLD not 

determined. Exine thick, 3.0-3.4/<, verrucate, arcate, 

(Plate VI, Figs. 5, 6). This species is indistinguishable 

from N. pubescens and is sometimes treated as a variety 

of it (Turner, 1959). 

Specimens examined (Map 5): DALLAS COUNTY: Lun-

dell 11,703 (LL). 

Neptunia lutea Benth. in Hook. Journ. Bot. 4:356. 

1^42. 

Pubescent and prostrate, with elongated branches: 

pinnae 3 to 5 pairs; leaflets 15 to 20 pairs, linear-ob

long, mucronate, ciliate, much crowded, veiny beneath: 

peduncles longer than the leaves: heads many-flowered, 

all rtamens anther-bearing: pod 3 to S-seeded, very obtuse, 

on a rather long stipe (Coulter, 1^91). 

Monads large, tricolporate, isopolar, radially sym

metrical, oblate (some approach suboblate) (Lg/Lt ratio 

,74) measuring Lg 45.6^ x Lt 6l.5/< in equatorial view. In 

polar view, 63.9-65.9x x 59.7-64.5/<. Colpi annular, 

erupted, longicolpate 7.0-12.2/* x 12.^-17.7//, highly vari

able. GWF about 20.0//. SLD not determined. Exine thick, 

2.9-3.2//, verrucate, arcate. Except for slight size dif

ferences, this species is indistinguishable from N. flori

dana and N. pubescens (Plate VI, Fig. 4). 
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Neptunia floridana 

N. lutea 

Map 5. Collection sites of Neptunia floridana and N. 
lutea. 
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Specimens examined (Map 5): HOOD COUNTY: Stan

ford 219 (TTC), 220 (TTC); WICHITA COUNTY: Stanford 

69 (TTC), 345 (TTC). 

Neptunia palmeri Britt. & Rose, N. Amer. Fl. 

23:1^2. 192S. 

Glabrous or nearly so; stem slender, about 3 dm. 

long. Stipules ovate-lanceolate, acuminate, 3-4 mm. long; 

petioles slender, glandless, 1-2 cm. long; pinnae 2 pairs, 

nearly sessile; leaflets 13-27 pairs, linear-oblong, obtuse, 

3-5 mm. long, glabrous, ciliolate, the micvein prominent; 

peduncles slender, 3-4 cm. long; legume broadly oblong, 

2-3.5 cm. long, 10-13 mm. wide, rounded or minutely api-

culate, its stipe about 1 mm. long, not longer than the 

calyx (Britton and Rose, 192S). 

Monads large, tricolporate, isopolar, radially sym

metrical, suboblate (Lg/Lt ratio .90) measuring Lg 54.7^ x 

Lt 60.3^ in equatorial view. In polar view, 60.0-63.1^ x 

56.6-60.3//. Colpi annular, erupted, 6.0/< x 9.0// slightly 

variable. GWF about 12.5/.. SLD about 36.0/., variable. 

Exine thick, 2.S-3.0/., verrucate but not prominently so, 

arcate (Plate VII, Fig. 2). 

Specimen examined (Map 6): VAL VERDE COUNTY: 

Correll 14,939 (LL). 

Neptunia pubescens Benth. in Hook. Journ. Bot. 

4:356. 1S42. 

Closely resembling N. lutea. but the pinnae are only 
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2 or 3 pairs, leaflets 20 to 30 pairs, flower-heads much 

smaller, and the stipe of the pod scarcely ever over 2 mm. 

long (Coulter, 1^91). 

Monads large, tricolporate, isopolar, radially sym

metrical, oblate (Lg/Lt ratio .75) measuring Lg 51.6// x 

Lt 69.4^ in equatorial view. In polar view, about 63.4// x 

62.9^. Colpi annular, erupted, about g.S/̂  x 11.4//, but 

variable. Exine thick, 3.0-3.2/,, verrucate, arcate (Plate 

VII, Fig. 1). 

Specimen examined (Map 6): JACKSON COUNTY: Correll 

14,155 (LL). 

Prosopis L., Mant. PI. 1:10. 1767. 

Pollen of this extremely complex and widely dis

tributed genus is rather uniform in size and shape. The 

grains occur in medium size tricolporate (may or may not 

be syncolpate) monads. The grains are isopolar, radially 

symmetrical, and prolate (Lg/Lt ratio 1.33-1.70). The fur

rows are psilate, i.e., smooth, without adornment, very 

prominent in syncolpate grains, but vaguely defined in P. 

laevigata. This genus is represented by five species. 

Prosopis .1uliflora (Swartz) DC. var. glandulosa (Torr.) 

Cockerell, N. Mex. Agr. Expt. Sta. Bull. 15:3S. 1^95. 

A shrub or a tree, up to about 10 m. high, the foliage 

glabrous or nearly so. Stipular spines stout, 1-3 cm. long, 

or sometimes wanting; petioles slender, 1.5-4 cm. long; 
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pinnae 1 pair, rarely 2 pairs; leaflets 6-20 pairs, linear 

or some of them rarely oblong, mostly 1.5-4 cm. long, ob

tuse or acute, distant or approximate, strongly pinnately 

veined; peduncles 0.5-2 cm. long, glabrous or puberulent; 

racemes 4-S cm. long, the rachis glabrous or puberulent; 

calyx about 1 mm. long; petals about 4 mm. long; stamens 

6-^ mm. long; style longer than the stamens; legume S-20 

cm. long, S-10 mm. wide, somewhat compressed or subterete, 

impressed and more or less constricted between the seeds 

(Britton and Rose, 192S). 

Monads medium size, syncolporate, isopolar, radially 

symmetrical, prolate (Lg/Lt ratio from 1.35-1.62) measuring 

from Lg 37.9/< x Lt 2g.2// to Lg 43.7« x Lt 26.1/< in equator

ial view. In polar view, 32.0-36.V x 30.0-35.V* Colpi 

vaguely annular, psilate, diameter from 5.3-5.9//. GWF 

from g.7-10.2//, variable. SLD from 20.0-24.9/^. Exine 

rather thin to medium, 1.0-1.4/<, (Plate VII, Figs. 4 and 

5). 

Specimens examined (Map 7): DAWSON COUNTY: Barkow-

ski 2 (TTC), WILSON COUNTY: Stanford 472 (TTC) (TEX), 

DICKENS COUNTY: Stanford 359 (TTC), WICHITA COUNTY: Stan

ford 72 (TTC), SCHLEICHER COUNTY: Stanford 344 (TTC), 

WARD COUNTY: Stanford 41^ (TTC), CAMERON COUNTY: Stanford 

499 (TTC) (TEX). 

Prosopis .juliflora (Swartz) DC. var. velutina (Wooton) 

Sarg. Silv. N. Amer. 13:15. 1902. 
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A tree, 5-15 m. high, the slender twigs pubescent 

when young. Stipular spines 1-5 cm. long or shorter, or 

sometimes wanting; petiole 1-5 cm. long, pubescent; pinnae 

1 or 2 pairs; leaflets 12-25 pairs, 6-13 mm. long, pubescent 

or glabrate, obtuse, pinnately veined; peduncles pubescent, 

1-3 cm. long; rachis pubescent; calyx pubescent; about 1 mm. 

long; petals about 4 times as long as the calyx; stamens 

about twice as long as the petals; style somewhat longer 

than the stamens; legume 7-10 cm. long, curved or nearly 

straight, about S mm. wide, somewhat compressed, puberu

lent, impressed and more or less constricted between the 

seeds (Britton and Rose, 192S). 

Monads medium size, tricolporate, isopolar, radially 

symmetrical, prolate (Lg/Lt ratio 1.39-1.60) measuring from 

Lg 3d.0/< X Lt 23.9// to Lg 40.0// x Lt 26.1// in equatorial 

view. In polar view, from 30.0-34.7/^ x 29.2-32.g/<. Colpi 

vaguely annular, psilate, diameter 5.3-6.2/<, variable. 

GWF from 7.9-9.9/^, variable. SLD from ld.6-22.4/<, variable. 

Exine medium, less than 1.5/u* 

Specimens examined (Map 7): REEVES COUNTY: Stan

ford 3S7 (TTC), PRESIDIO COUNTY: Stanford 397-A (TTC) (TEX), 

BREWSTER COUNTY: Stanford 412 (TTC), PECOS COUNTY: Stan

ford 417 (TTC). 

Prosopis laevigata (Humb. & Bonpl. ex Willd.) Johnst. 

in Brittonia 14:7^. 1962. 

A large tree, stems and leaves glabrous. Petioles 
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1-3 cm. long; pinnae 1 or 2 pairs; 15-25 pairs leaflets per 

pinna, linear, 5-10 mm. long, 2-7 times as long as broad, 

strongly pinnately veined beneath; racemes slender, pe-

duncled, 4-7 cm. long; legumes compressed, 10-14 cm. long, 

7-9 mm. wide, glabrous, subulate-beaked, undulate, defi

nitely constricted between the seeds. 

Monads medium size, tricolporate (rarely syncolpate), 

isopolar, radially symmetrical, prolate (Lg/Lt ratio from 

1.50-1.60) measuring from Lg 37.0// x Lt 23.6/< to Lg 39.S/< 

to Lt 26.0^ in equatorial view. In polar view, from 30.1-

34.5// X 30.9-33.6//. GWF from a.6-10.0/.. SLD from 19.0-22.4/< 

Exine medium, 2.0-2.^(Plate VII, Fig. 3). 

Specimen examined (Map S): NUECES COUNTY: John

ston and Crutchfield 6,051 (LL) (TEX). 

Prosopis pubescens Benth. in Hook. Lond. Jour. Bot. 

5:^2. IS46. (Strombocarpa odorata Torr. & Frem. A. Gray, 

Bot. U. S. Expl. Exp. 475. 1^54) 

A tree, 6-10 m. high, or shrubby, the bark sepa

rating in thin flakes, the slender twigs glabrous or very 

nearly so. Spines subulate, S-20 mm. long; petioles slen

der, puberulent, about 2 cm. long, or shorter; pinnae 1 or 

2 pairs, short-stalked; rachis and rachilla puberulent; 

leaflets 5-9 pairs, oblong, obtuse, minutely apiculate, 

finely puberulent or glabrous, 6-10 mm. long, the venation 

obscure; peduncles 1-3 cm. long; flowers densely spicate. 
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Prosopis laevigata 

P. pubescens 

Map d. Collection sites of Prosopis laevigata and P. 
pubescens. 
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whitish-puberulent; spikes 3-d cm. long; calyx about 1 mm. 

long; petals 3 or 4 times as long as the calyx, tomentose 

on the inner side; legume tomentulose, yellowish, 3-5 cm. 

long; seeds obovate, 1.5-2 mm. long (Britton and Rose, 192B) 

Monads medium size, syncolpate, isopolar, radially 

symmetrical, prolate (Lg/Lt ratio 1.33-1.73) measuring from 

Lg 39.6/^ X Lt 23.3/< to Lg 42.4/̂  x Lt 30.2/< in equatorial 

view. In polar view, from 34.2-36.7// x 30.0-35.d//. Colpi 

vaguely annular, psilate, diameter, 6.0-6.7//. GWF from 

9.4-10.1/.. SLD from 23.6-25.0/.. Exine thick, 2.0-2.2//. 

Specimens examined (Map S): PRESIDIO COUNTY: Stan

ford 400-A (TTC) (TEX), HUDSPETH COUNTY: Correll 13,776 ' 

(LL), PRESIDIO COUNTY: Hinckley 1,512 (LL). 

Prosopis reptans Benth. in Hook, Lond. Jour. Bot. 

4:352. 1842. 

Shrub, about 30 cm. high, armed with long slender 

spines, pubescent; leaflets S to 12 pairs, oblong, 1.5 to 

3 mm. long; fruit 1.5 to 4 cm. long (Standley, 1922). 

Monads medium size, syncolpate, isopolar, radially 

symmetrical, prolate (Lg/Lt ratio 1.40-1.49) measuring from 

Lg 41.2/i X Lt 2d.3/< to Lg 42.0// x Lt 30.2// in equatorial 

view. In polar view from 39.d-40.d/< x 3^.6-40.0//. In po

lar view, monads are semi-angular to rounded triangular 

(See pollen key and Plate VII, Fig. 7). Colpi vaguely annu

lar, psilate, diameter 6.2-7.0/«, variable. GWF not deter

mined. SLD from 27.4-31.2//, highly variable. Exine rather 
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PLATE I 

Acacia polyads. E « equatorial view; P = polar view; 

Lg = polar axis; Lt « equatorial axis; I » indentations; 

X « endexine sculpturing. 

Figure 1. Polar and equatorial view of A. angus
tissima, 12-celled polyads (X 1100). 

Figure £. Polar and equatorial view of A. texensis. 
12-celled polyads ( X lOBO). 

Figure 3. Polar view of A. berlandieri, l6-celled 
polyad (X 1120). " 

Figure 4.. Polar view of A. greggii. l6-celled poly
ads (X 1030). 

Figure 5. Polar view of A. roemeriana. l6-celled 
polyad [X 109^). 

Figure ^. Polar view of A.* wrightii. l6-celled poly
ad (X 1050). 

Figure 7. Polar view of A. constricta. l6-celled 
polyad (X 1070). 

Figure S. Equatorial view of A. constricta. 16-
celled polyad (X 1000). 
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PLATE II 

Acacia polyads; Albizia julibrissin polyad; x = end

exine sculpturing; y « absence of sculpturing. 

Figure 1. Polar view of A. famesiana. over l6 cells 
(15-16 cells visible) (X 1040)."" 

Figure 2. Polar view of A. rigidula. l6-celled 
polyad (X 1051J). " 

Figure 3. Polar view of A. schottii, l6-celled 
polyad (i 103F). " 

Figure 4. Polar view of A. tortuosa. l6-celled 
polyad (X 1065). 

Figure ^. Polar view of A. vernicosa. l6-celled 
polyad (X: 1060). 

Figure 6. Polar view of Albizia julibrissin. 
l6-celled polyad (X 500). 
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PLATE III 

Albizia. Calliandra, and Pithecellobium polyads (oc

tads in Calliandra conferta); Sc = exine sculpturing. 

Figure 1. Polar view of Albizia lebbeck, l6-celled 
polyad (X 500T. 

Figure 2. Polar view of Calliandra capillata. 
16-celled polyad (X 575). 

Figure 2» Polar view of Pithecellobium flexicaule, 
16-celled polyad (X IO9O). 

Figure 4. Polar view of P. pallens. 16-celled 
polyad (X 1105). 

Figure 5. Polar view of Calliandra conferta. octad 
(X 5 2 0 7 7 ^ 

Figure 6. Polar view of £. conferta. illustrating 
pores (X lOOOT. 
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PLATE IV 

Mimosa tetrads and octads (or 5-6 celled); A « an-

amolous pollen grains; N « normal pollen grains. 

Figure 1. Polar view of anamolous pollen grains of 
M. biuncifera var. biuncifera (X 1100). 

Figure 2. Polar view of anamolous and normal pollen 
grains of M. Hiuncifera var. biuncifera (X 1090). 

Figure 3_. Polar view of anamolous and normal pollen 
grains of M. borealis (X 1120). 

Figure 4. Polar view of normal octad of M. dysocarpa 
(X 120071 

Figure ^. Polar view of anamolous and normal.pollen 
grains of M. emoryana (X 1100). 

Figure ^. Polar and equatorial view of tetrads of 
M. pigra (X 1000). 

Figure 7. Polar view (?) of tetrahedral tetrads of 
M. strigillosa (X llSO). 

Figure B. Polar view of normal octads (primarily) of 
M. wherryana TX 1150). 
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PLATE V 

Schrankia tetrads; monads of Desmanthus and Leucaena 

glauca; ac « acuminate furrows; R « reflexed exine, U • 

undulate exine. 

Figure 1. Polar view of Schrankia latidens, tetrad 
(X 1130). 

Figure 2. Polar view of S. uncinata. tetrad (X 1100) 

Figure 3. Polar view of S. occidentalis, tetrad 
(X 1100): - -

Figure 4. Polar view of Desmanthus cooleyi, monad 
(X 1060)? "" ^ 

Figure 5. Polar view of D. illinoensis. monad' 
(X 1100)7 -

Figure 6. Polar view of D. virgatus. monad; arrow 
indicates greatest dimension through one aperture (X 1040). 

Figure 2« Polar view of D. obtusus. monad (X 1060). 

Figure ̂ . Polar view of Leucaena glauca. monad; 
arrow indicates greatest dimension between two apertures 
(X 1200). 
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PLATE VI 

Monads of Leucaena and Neptunia; a • acute furrows; 

er • erupted pore. 

Figure 1. Polar view of tetraporate monad of Leu
caena glauca Jl 1050). 

Figure 2. Polar view of syncolpate monad of L. pul
verulenta (X TlOO). 

Figure 2» Polar view (surface section) of tricol
porate monad of L. retusa (X 1110). 

Figure 4. Polar view of tricolporate monads of Nep
tunia lutea (i 5^0). 

Figure ̂ . Polar view of tricolporate monad of N. 
floridana (X 1040). 

Figure 6. Equatorial view of tricolporate monad of 
N. floridana TX 1050). 
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PLATE VII 

Monads of Neptunia and Prosopis; v « verrucae or 

verrucate zone. 

Figure 1. Partial section (polar view) of tricol
porate monads of Neptunia pubescens (X 1050). 

Figure 2. Polar view (surface section) of tricol
porate monaHs of N. palmeri (X 1100). 

Figure 2. Polar view of tricolporate monad of 
Prosopis laevigata illustrating obscure furrow (X lOBO). 

Figure /̂ . Polar view of syncolpate monad of P. 
juliflora var. glandulesa (X 1100). 

Figure ̂ . Equatorial view of syncolpate monad of 
P. juliflora var. glandulosa with pore (X 1120). 

Figure 6. Polar view of syncolpate monad of P. 
pubescens (X T050). 

Figure 7. Polar view of syncolpate monad (rounded 
triangular) oT P. reptans (X 1250). 
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thick, 1.7-1.9//. 

Specimens examined (Map 9): KLEBERG COUNTY: Stan

ford 493 (TTC) (TEX), CAMERON COUNTY: Stanford 500 (TTC) 

(TEX). 

Acacia Willd. Sp. PI. 4:1049. 1S05. 

Pollen of Acacia species occurs in polyads, is iso

polar, radially symmetrical to bilateral, oblate (suboblate 

in A. berlandieri). Furrows, if present, are nonfunctional 

(Wodehouse, 1935). Pores are obscure or absent. The genus 

may be divided into three groups: Group I, consisting of 

those grains with 12 cells per polyad, A. angustissima and 

A. texensis; Group II, consisting of 16-celled polyads and 

without indentations in the peripheral cells, ̂ . greggii. 

A. wrightii. A_. berlandieri. and A. roemeriana; Group III, 

consisting of l6-celled polyads (or more in A. famesiana) 

with indentations in the peripheral cells, nonfunctional 

furrows usually present, A. constricta. A. famesiana (more 

than 16 cells), A. rigidula. _A. schottii. A. tortuosa. and 

A. vernicosa. This genus is represented by twelve species. 

Group I 

Acacia angustissima (Mill.) Kuntze var. hirta (Nutt.) 

B. L. Robinson, Rev. Gen. PI. 3:47. 1^9^. 

Perennial up to 50 cm. tall, with creeping, woody 

root. Heads solitary or few in axils of upper leaves, and 

terminal, forming erect, more or less leafy racemes (Shin-

ners, 195^). 
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Twelve-celled polyads (6 cells visible in polar view), 

isopolar, bilateral, oblate (Lg/Lt ratio .69) measuring Lg 

19*9yu X Lt 2B,^ in equatorial view. In polar view, from 

27.1^ X 24.V to 29.4/. x 26.4/*. Exine medium, 1-1.5/., 

along periphery of individual cells (Plate I, Fig. 1). 

Specimens examined (Map 9): SCHLEICHER COUNTY: Stan

ford and Stanford 346-A (TTC) (TEX); DICKENS COUNTY: Stan

ford 373-A (TTC) (TEX), 377 (TTC); TAYLOR COUNTY: Mahler 

3,503 (TTC); BREWSTER COUNTY: Blassingame 660 (TTC). 

Acacia texensis Torr. & Gray, Fl. N. Am. 1:404. 1^40. 

A low shrub, the branches slender, glabrous or with a 

few appressed hairs. Petiole and rachis with scanty appressed 

pubescence; pinnae 2-S pairs; leaflets 6-20 pairs, linear, 

obtuse, glabrous, 1-veined, appressed-pubescent; heads 

axillary, or in short terminal racemes; calyx and corolla 

glabrous; legume linear, 4-6 cm. long, 4-S mm. wide, acumi

nate, cuneate at the base and long-stipitate, sparingly 

appressed-pubescent (Britton and Rose, 192^). 

Twelve-celled polyads (6 cells visible in polar view), 

rather small to medium, isopolar, bilateral, oblate (Lg/Lt 

ratio .60-.61) measuring Lg 1^.5-1^.9/. x Lt 30.9-31.^// in 

equatorial view. In polar view, from 29.9/< x 2d.6/< to 31.9/< 

X 2B.0/4. Exine rather thin to medium, .9-1.2/< along periph

ery of individual cells (Plate I, Fig. 2). Pollen indistin

guishable from that of A. angustissima. 
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Specimens examined (Map 10): PRESIDIO COUNTY: Stan

ford 394-A (TTC) (TEX), KLEBERG COUNTY: Stanford 492 (TTC) 

(TEX). 

Group II 

Acacia berlandieri Benth. in Hook. Lond. Jour. Bot. 

1:522. 1^42. 

A cinereous-puberulent shrub, with sparse prickles or 

none: pinnae 5 to 9 pairs; leaflets 25 to 45 pairs, ob

long-linear, oblique, acutish, veiny, 4 to 6 mm. long: 

flowers in globose heads; pod broadly-linear, usually 

straight, obtuse, narrowed at base into a stipe, velvety-

canescent with a very soft short pubescence, 10 to 15 cm. 

long, about 2.5 cm. broad, the valves perfectly flat and 

coriaceous with somewhat thickened margins (Coulter, 1^91). 

Sixteen-celled polyads, rather large, isopolar, bi

lateral to nearly radial. (In this and subsequent 16-celled 

polyads, ^ central cells are cuboidal with S peripheral.) 

Polyads suboblate (Lg/Lt ratio .77-.^4) measuring Lg 37.4-

41.6^ X Lt 4^.2-50.2^ in equatorial view. In polar view, 

44,7-4^.2^ X 39.5-45.1//. Exine medium to rather thick, 1.4-

1.7« along periphery of individual cells. Peripheral cells 

without indentations (Plate I, Fig. 3). 

Specimens examined (Map 10): GOLIAD COUNTY: Stanford 

4^3 (TTC) (TEX), STARR COUNTY: Stanford 510 (TTC) (TEX), 

ZAVALA COUNTY: Stanford 521 (TTC) (TEX), HIDALGO COUNTY: 

Stanford 50S (TTC). 
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Acacia greggii A. Gray, PI. Wright. 1:65. 1^52. 

A rounded shrub or rarely a small tree to 4 m. tall 

(usually 2 m. or less); branches grayish brown, armed with 

somewhat flattened recurved spines about 3 mm. long; peti

oles slender, about 1 cm. long, spreading-puberulent; pinnae 

1-3 pairs, 1-1.5 cm. long; leaflets 3-^ pairs, 4-6 mm. long, 

obovate to oblong, obtuse and sometimes minutely apiculate, 

ashy, minutely pilosulous, with a prominent eccentric mid-

vein and a secondary one running diagonally from the base; 

peduncles pubescent, 1-2 cm. long; spikes 1-4 mm. long; 

flowers pale yellow; calyx about 1 mm. long, short-triangu

lar lobes incurved, puberulent; corolla about 2 mm. long, 

puberulent; pods flat, 12-15 mm. wide, 3-15 cm. long, gla

brous, faintly glaucous, somewhat constricted between seeds 

and curved or tortulose, coneate and spititate at base 

(Shreve and Wiggins, 1964). 

Sixteen-celled polyads, medium to rather large, iso

polar, radially symmetrical, oblate (Lg/Lt ratio .63-.6S) 

measuring from Lg 30.5*/ x Lt kS.% to Lg 30.0M X Lt 43.5^ in 

equatorial view. In polar view, 3^.^-41.0// x 3^.1-39.^^. 

Exine medium, 1.5// along periphery of individual cells. 

Peripheral cells without indentations (Plate I, Fig. 4). 

Specimens examined (Map 11): SCHLEICHER COUNTY: 

Stanford 21^ (TTC); REEVES COUNTY: Stanford 3^0-A (TTC) 

(TEX), 3S4-A (TTC) (TEX), 3d5-A (TTC) (TEX); BEE COUNTY: 

Stanford 4^6 (TTC); KLEBERG COUNTY: Stanford 490 (TTC); 
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PECOS COUNTY: Stanford 4l6 (TTC); WILSON COUNTY: Stan

ford 467 (TTC). 

Acacia roemeriana Scheele, in Linnaea 21:456. 1^4^. 

A stout smooth shrub with stout more or less curved 

prickles: pinnae 2 or 3 pairs; leaflets 2 to 6 pairs, ob

liquely oblong or obovate, obtuse or retuse, very veiny, B 

to 10 mm. long: pod linear-oblong or oblong, obtuse, more 

or less falcate, continuous within, flat, 6.5 to 10 cm. 

long, 2.5 cm. or less broad, on a short stipe, the valves 

somewhat coriaceous and transversely veiny (Coulter, 1^91). 

Sixteen-celled polyads, rather large, isopolar, bi

lateral oblate (Lg/Lt ratio .59) measuring Lg 31.^ x Lt 

51.7« iri equatorial view. In polar view, 41.9-40.]^ x 

41.6-4^.4/^. Exine rather thin to medium, .9-1.5*/ along 

periphery of individual cells. Peripheral cells without 

indentations (Plate I, Fig. 5). 

Specimens examined (Map 11): UVALDE COUNTY; Stan

ford 524 (TTC) (TEX); VAL VERDE COUNTY: Stanford 530 

(TTC) (TEX); SCHLEICHER COUNTY; Stanford 570 (TTC); TOM 

GREEN COUNTY; Stanford 579 (TTC), 57^ (TTC), 574 (TTC); 

TAYLOR COUNTY: Mahler 3,232 (TTC); SUTTON COUNTY; Stan

ford 540 (TTC). 

Acacia wrightii Benth. ex Gray, in PI. Wright. 1:64. 

1^52. 

A shrub or sometimes a small tree to 3-4 m. tall, gla

brous throughout, with gray bark and slightly recurved 
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spines 2-4 mm. long or occasionally branchlets unarmed; 

leaves usually fascicled on older branches; petioles 3-12 

mm. long, bearing a small crateriform gland near the top; 

pinnae 1-2 pairs, 1-2 cm. long; leaflets 2-6 pairs, ob

liquely obovate, obtuse, truncate or retuse, often min

utely apiculate, 3-6 mm. wide, 6-10 mm. long, midvein ec

centric and with 1-2 additional veins nearly as prominent 

running diagonally upward from base, all veins prominu-

lous; spikes 2-3 cm. long, on peduncles nearly as long, 

1-4 in an axil; calyx about 2 mm. long, lobes flaring or 

erect, lanateciliate marginally; petals about 3 mm. long, 

lanate-ciliolate; pod flat, 1.5-2 cm. wide, 5-S cm. long, 

more or less rounded at both ends, somewhat curved to tor

tulose, short-stipitate (Shreve and Wiggins, 1964). 

Sixteen-celled polyads, medium size, isopolar, ra

dially symmetrical, oblate (Lg/Lt ratio .65-.65) measuring 

from Lg 30.0x< x Lt 45.3// to Lg 30.]^ x Lt 44.2// in equa

torial view. In polar view, 3^.4-40.]// x 35.1-39.6/<. Exine 

medium, 1.2-1.5/̂  along periphery of individual cells. Pe

ripheral cells without indentations. A. wrightii pollen 

is indistinguishable from that of A. greggii (Plate I, Fig. 

6). 

Specimens examined (Map 12); CAMERON COUNTY: Stan

ford 506 (TTC) (TEX); TAYLOR COUNTY: Mahler 3,397 (TTC), 

3,637 (TTC); KINNEY COUNTY: Correll 14,091 (LL); MAVER

ICK COUNTY: Correll and Wasshausen 27,724 (LL). 
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Group III 

Acacia constricta Benth. in A. Gray. PI. Wright. 

1:66. 1^52. 

A straggly open shrub 0.5-2 or occasionally 4 m. tall 

with puberulent and usually somewhat glandular twigs, pubes

cence soon disappearing from older twigs; spines linear-

subulate, straight, 0.5-2 cm. long, grayish or reddish; 

leaves fascicled on older growth, 2.5-4 cm. long; petioles 

6-10 mm. long, these and rachises pilosulous; pinnae 3-9 

pairs; leaflets 4-l6 pairs, linear-oblong, 1.5-3.5 nmi. long, 

about 1 mm. broad, sparsely ciliolate marginally, otherwise 

glabrous, veins obscure; heads globose; peduncles about 1 

cm. long, bearing a ring of minute bractlets about middle, 

puberulent; flowers yellow; calyx 1-1.5 mm. long; corolla 

about 1 mm. longer, both glabrous; pods linear, flattened, 

arcuate, 3-6 mm. wide, 5-12 cm. long, constricted between 

seeds, reddish brown, sparsely puberulent but soon glabrate, 

dotted with minute, transparent, reddish glands; seeds 

ovoid-lenticular, about 5 mm. long (Shreve and Wiggins, 

1964). 

Sixteen-celled polyads, large, isopolar, radially 

symmetrical, oblate (Lg/Lt ratio .60-.69) measuring from Lg 

34.9/< X Lt 51 •IM to Lg 40.0// x Lt 5S.9>< in equatorial view. 

In polar view, 53.^-64.7/^ x 49.3-64.4//. Exine thick, 2.7-

3.0/< along periphery of individual cells. Endexine faintly 
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sculptured. Peripheral cells strongly indented (furrows?) 

(Plate I, Figs. 7, S). 

Specimens examined (Map 12); REEVES COUNTY; Stan

ford 3S1-A (TTC) (TEX), BREJ^STER COUNTY; Stanford 413 

(TTC), STARR COUNTY; Stanford 514 (TTC) (TEX), BREWSTER 

COUNTY: Blassingame 601 (TTC). 

Acacia famesiana Willd., Sp. PI. 4:10^3. 1S06. 

A large shrub or tree, armed with straight spines 

mostly 3-10 mm. long. Leaves mostly 1.5-2.5 cm. long; 
ft 

pinnae 2-5 pairs; leaflets 7-25 pairs, linear-oblong, 1.5-

3.5 mm. long. Flowers yellow, in globose heads which are 

5-10 mm. in diameter. Pods terete or nearly so, torose, 

3.5-7.5 cm. long (Reeves and Bain, 1947). 

Polyads consisting of more than 16 cells, large. 

Wodehouse (1935) describes Vachellia famesiana Wight and 

Am. (A. famesiana) as having 16 or even S or 4 cells. 

The author is unable to account for this discrepancy as 

all specimens examined consisted of polyads with over 16 

cells. The pollen is more or less isopolar, radially sym-

metrical, oblate (Lg/Lt ratio .70-.74) measuring from Lg 

41.5/̂  X Lt 59.̂ // to Lg 4̂ .0/*̂  x Lt 65.4// in equatorial 

view. In polar view, 56.SSB.% x 55.4-64.7//. Exine thick, 

2.7-2.9// along periphery of individual cells. Endexine 

faintly sculptured. Peripheral cells strongly indented 

(furrows?) (Plate II, Fig. 1). 



5B 

Acacia famesiana 

A. rigidula 

Map 13. Collection sites of Acacia famesiana and A. 
rigidula. 



59 

Specimens examined (Map 13): MEDINA COUNTY: 

Clark 1 (TTC), TRAVIS COUNTY; Stanford 464 (TTC) (TEX). 

Acacia rigidula Benth. in Hook. Lond. Jour. Bot. 

1:504. 1^42. 

A small tree or shrub, 3-4.5 m. high, the branches 

stiff, with straight stipular spines sometimes 5 cm. long. 

Pinnae 1 pair, glabrous; leaflets 3-6 pairs, oblong, 6-15 

mm. long, obtuse, apiculate, often shining; flowers in 

slender sessile spikes 2-3 cm. long; legume 6-S cm. long, 

puberulent (Britton and Rose, 192^). 

Sixteen-celled polyads, rather large to large, 

isopolar, radially symmetrical, oblate (Lg/Lt ratio .53-

.62) measuring from Lg 2S.0// x Lt 52.9// to Lg 30.1// x 

Lt 47.7^ in equatorial view. In polar view, 45.7-54.^ 

X 43.3-49.3//. Exine thick, 2.0-2.4^ along periphery of 

individual cells. Endexine without sculpturing, this 

being the only criterion for separation from A. constricta. 

A. schottii. A. tortuosa. and A. vernicosa. Peripheral 

cells strongly indented (furrows?) (Plate II, Fig. 2). 

Specimens examined (Map 13): BEE-SAN PATRICIO COUNTY 

LINE: Stanford 4^^ (TTC), STARR COUNTY; Stanford 516 

(TTC) (TEX), UVALDE COUNTY: Stanford 526 (TTC) (TEX), 

KARNES COUNTY; Stanford 479 (TTC). 

Acacia schottii Torr. in Bot. Mex. Bound. Surv. 62. 

1^59. 

A shrub, sometimes a meter high, the twigs pale and 
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glabrous, the old branches dark, spiny. Petiole and rachis 

puberulent; pinnae 1 pair; leaflets 3-5 pairs, filiform, 

subterete, constricted between the seeds, glabrous, some

what glandular (Britton and Rose, 192S). 

Sixteen-celled polyads, large, isopolar, radially 

symmetrical, oblate (Lg/Lt ratio .53-.59) measuring from Lg 

30.0// X Lt 57.0// to Lg 31.9// x Lt 53.6^ in equatorial view. 

In polar view, 54.B-55.9// x 49.7-53.3^. Exine thick, 2.7-

2.S// along periphery of individual cells. Endexine faintly 

sculptured. Peripheral cells strongly indented (furrows?). 

Pollen is indistinguishable from that of -A. constricta. A. 

tortuosa. and _A. vernicosa (Plate II, Fig. 3). 

Specimen examined (Map 14); BRE//STER COUNTY; Stan

ford 409-A (TTC) (TEX). 

Acacia tortuosa Willd.. Sp. PI. 4:10^3. 1^05. 

Very much resembling A. famesiana and in flower 

readily mistaken for it, but well distinguished by the 

pod, which is elongated-linear, 7.5-12.5 cm. long, nar

row, nearly terete, curved, moniliform, fleshy, and tomen

tose (Coulter, 1^91). 

Sixteen-celled polyads, rather large to large, iso

polar, radially symmetrical or nearly so, oblate (Lg/Lt 

ratio .5S-.69) measuring from Lg 29.5̂ / x Lt 51.5^ to Lg 

36.3// X Lt 52.(^ in equatorial view. In polar view, 47.6-

52.$^ X 44.6-49.6//. Exine thick, 2.5-3.0// along periphery 

of individual cells. Endexine faintly sculptured. 
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Peripheral cells strongly indented (furrows?). Pollen 

is indistinguishable from that of A. constricta, A. schottii, 

and A. vernicosa (Plate II, Fig. 4). 

Specimens examined (Map 14); ZAVALA COUNTY: Stan

ford 522 (TTC) (TEX), DIMMIT COUNTY; Alvarez, Guajardo, 

Salazar, McCart 7,614 (LL). 

Acacia vernicosa Standi, in Contr. U. S. Nat. Herb. 

20:1^7. 1919. 

Shrub, 1 to 2 meters high, similar to A. constricta 

(Standley, 1922). 

Sixteen-celled polyads, rather large, isopolar, ra

dially symmetrical, oblate (Lg/Lt ratio .54-.59) measuring 

from Lg 2^.5^ x Lt 53.'^ to Lg 2S.l^ x Lt 4S.]^ in equa

torial view. In polar view, 43.2-46.^ x 41.7-45.7^. 

Exine thick, 2.1-2.9// along periphery of individual cells. 

Endexine faintly sculptured. Peripheral cells are 

strongly indented (furrows?). Pollen is indistinguishable 

from that of A. constricta. A. schottii. and A. tortuosa 

(Plate II, Fig. 5). 

Specimens examined (Map 15): REEVES COUNTY: Stan

ford 3^S-A (TTC) (TEX), PRESIDIO COUNTY; Stanford 40^ 

(TTC), REEVES COUNTY; Blassingame 57^ (TTC). 

Albizia Durazz. in Mag. Tosc. 3:11. 1772. 

Pollen of Albizia species occurs in polyads similar 

to, but much larger than, some species of Acacia. Albizia 
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polyads are isopolar, usually radially symmetrical, and 

oblate. It is probable that those grains that appear bi

lateral do so because of the pressure of the coverslip. 

Fresh pollen placed in a drop of water or glycerine and ex

amined without a coverslip always retains radial symmetry. 

Furrows are absent entirely as are other apertures. This 

genus is represented by two species, both cultivated in 

Texas as shade and ornamental trees. 

Albizia julibrissin Durazz. in Mag. Tosc. 3:11. 1772. 

Leaflets numerous, strongly asymmetrical. Flowers 

in dense heads; stamens pink or red, mostly 2.5-3.5 cm. 

long, several times longer than the corolla. Pods broadly 

linear, mostly S-15 cm. long (Reeves and Bain, 1947). 

Sixteen-celled polyads, large, isopolar, radially 

symmetrical, oblate (Lg/Lt ratio .61) measuring Lg 55.4// x 

Lt 90.4/< in equatorial view. In polar view, 94.6-9^.9^ x 

93.5-96.4^. Exine thick, 2.3-2.^// along periphery of in

dividual cells. Peripheral cells without indentations 

(Plate II, Fig. 6). 

Specimens examined (Map 15): WICHITA COUNTY: Stan

ford 429 (TTC), LUBBOCK COUNTY: Stanford sn (TTC). 

Albizia lebbeck Benth. in Hook. Lond. Journ. Bot. 

3:^7. 1^44. 

A tree, up to 15 m. high, often flowering when not 

over 5m., the foliage glabrous or sparingly puberulent. 

Leaves large, often 4 dm. long; petioles 2-10 cm. long. 
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bearing an oblong, sessile gland; pinnae 2-4 pairs; leaf

lets 4-9 pairs, thin, nearly sessile, obliquely oblong or 

the terminal pair obovate, obtuse, 2-4 cm. long, reticu

late veined; peduncles 3-10 cm. long; umbels subglobose; 

pedicels pubescent, 2-5 mm. long; calyx narrowly campanu-

late, pubescent, about 4 mm. long, its teeth short; co

rolla about 6 mm. long; stamens yellowish, about 3 cm. long, 

their tube included; legume straight, broadly linear, nar

rowed at each end, 1.5-3 dm. long, 2-4 cm. wide, glabrous; 

seeds about 1.5 cm. broad (Britton and Rose, 192S). 

Sixteen-celled polyads, large, isopolar, radially 

symmetrical, oblate (Lg/Lt ratio .63-.65) measuring from Lg 

5S.9// X Lt 93.4// to Lg 60.0/< x Lt 91.6// in equatorial view. 

In polar view, ^5.5-91.2// x Si.9-^5.6//. (Specimens de

posited in the herbarium at the Texas Research Foundation, 

Renner, Texas, measured larger, 96.0-102.0// x S9.4-96.5// 

overall in polar view.) Exine thick, 2.4-2.6// along pe

riphery of individual cells. Peripheral cells without in

dentations (Plate III, Fig. 1). 

Specimens examined (Map l6); LUBBOCK COUNTY; Stan

ford 53S (TTC) (TEX), CAMERON COUNTY; Cory 54,607 (LL), 

LUBBOCK COUNTY; Stanford 590 (TTC) (LL). 

Calliandra Benth. in Hook. Lond. Journ. Bot. 2:13^. 1^40. 

Pollen produced by Calliandra species is the most un

usual pollen in the Mimosoideae. Pollen occurs in octads 

or polyads. In the octad arrangement of cells, pollen 
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shape descriptions are omitted and are completely unnec

essary due to the peculiar shape of the pollen (Plate III, 

Fig. 5). Only one illustration of octads has been examined 

(Erdtman, 1954), C. califomica Benth., and that without 

any textual description. 

One specimen examined from Guerrero, Mexico, £. 

capillata Benth., consists of 16-celled polyads. The cen

tral cuboidal cells have very striking dark brown (after 

acetolysis) protrusions which are located only on one side 

of the polyad (Plate III, Fig. 2). Again without comment, 

Erdtman (1954) has illustrated a closely related species, 

C. portoricensis Benth. 

The octads are very large, over 160//, with ar

ticulate sculpturing on the exine. Apertures are present 

(Plate III, Fig. 6) on only one side around and including 

the two central cells. This genus is represented by two 

species. 

Calliandra conferta Benth. in A. Gray, PI. Wright. 

1:63. 1^52. 

A very low shrub, about 15 cm. high, with pubescent 

branches and petioles; pinnae 1 pair; leaflets S to 12 

pairs, crowded, scarcely 4 mm. long, obliquely oblong, sub-

coriaceous, sericeous-villous beneath; pod sessile with a 

long-tapering base, appressed-villous, about 3.5 cm. long 

and 6 mm. broad, the valves rather membranaceous on the 

sides and with thick margins (Coulter, 1S91). 
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Very large octads, bilateral, greatest length ranges 

from 157.5-1^3.*^; greatest width, from ^9.9-100.6//. Exine 

thick, 2.7-3.4/^. Furrows absent, pores only on one side 

around and including the two central cells (Plate III, Fig. 

5). 

Specimens examined (Map l6); VAL VERDE COUNTY; John

ston 6,4^7 (LL), BREWSTER COUNTY; Wallmo sn (TTC). 

Calliandra herbacea Engelm. ex A. Gray, Mem. Am. Acad. 

II. 4:39. 1549. 

More or less pilose, or glabrate, branched below, 

subherbaceous from a woody base and a deep woody root; . 

stems slender, 1-2 dm. long, erect or diffuse. Stipules 

lanceolate, 2-4 mm. long; petioles slender, 1-3 cm. long; 

pinnae 3-9 pairs; leaflets 10-lS pairs, oblong or linear-

oblong, obtuse, 3-nerved, sparingly reticulate-veined, 

1.5-5 mm. long; peduncles slender, 1-3 cm. long, axillary, 

mostly solitary; heads several-flowered; calyx 4-5 toothed, 

about 2 mm. long; corolla about 6 mm. long; stamens about 

twice as long as the corolla; legume 4-7 mm. long, about 

7 mm. wide, pubescent when young, becoming glabrous (Brit

ton and Rose, 1925). 

Very large octads, bilateral, greatest length ranges 

from 163.5-154.5//, greatest width, 55.2-91.5^, greatest 

thickness, 43.4/<. Exine thick, 2.5//. Furrows absent, pores 

only on one side, around and including the two central cells 

Specimens examined (Map 17): JEFF DAVIS COUNTY: 
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Blassingame 579 (TTC) (TEX), BREWSTER COUNTY: Warnock 

10,733 (LL). 

Mimosa L. Gen. ed. 1:155. 1737. 

Species of Mimosa pollen varies in number of cells 

from tetrads to octads with some producing pollen with 

5-6 cells up to 5 cells, all from the same anther. Com

pound grains are oblate or spheroidal. The eurypalynous 

grains of species of Mimosa enable convenient grouping 

into four types; Group I, consisting of spheroidal tetrads; 

Group II, consisting of, for the most part, octads, with a 

ratio of normal pollen (those grains containing 5 cells) to 

anamolous pollen (those grains containing 5-6 cells) not ex

ceeding 3:1 (refer to pollen key. Appendix A); Group III, 

consisting of the above types but the ratio being about 6:1; 

Group rv, consisting of elongate rhomboidal tetrads. This 

genus is represented by eight species. 

Group 1 

Mimosa strigillosa Torr. & Gray, Fl. N. Am. 1:399. 

1540. 

Leaves long-petiolate; pinnae 4-5 pairs; leaflets 

10-30 pairs, glabrous or coarsely pubescent, inequilat

eral, rather falcate, oblong, acute, 4-5 mm. long. Inflo

rescence a cylindric or oblong, densely flowered spike, 

1.5-2.5 cm. long; peduncles densely hairy under the spike. 

Corolla membranous, white or pink, regular, minute, 4-lobed; 
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the lobes longer than the tube, green-tipped, beset with a 

few coarse hairs. Stamens 10 or fewer; filaments elongate, 

barely united at the base. Style elongate; ovary minute, 

sessile, minutely pubescent on the margins. Pods single or 

clustered, 1-3 cm. long, slightly falcate, coarsely hairy 

(Reeves and Bain, 1947). 

Tetrahedral tetrads, very small, isopolar, radially 

symmetrical, spheroidal (Lg/Lt ratio .95-.99) measuring 

from Lg 9.5// x Lt 10.0/̂  to Lg 10.1// x Lt 10.2//. Exine 

rather thin, .5//. 

Specimens examined (Map 17): CAMERON COUNTY: Stan

ford 501 (TTC) (TEX), 503 (TTC); SAN PATRICIO: Rowell • 

5,216 (TTC). 

Group II 

Mimosa biuncifera (Benth.) Britt. 5c Rose var. bi

uncifera, PI. Hartw. 12. 1530. 

A shrub, about 1 m. high, or lower, the young 

branches pubescent, angled. Prickles paired, or some of 

them solitary, broad at base, pubescent; stipules setaceous, 

pubescent; pinnae 4-10 pairs; leaflets 5-12 pairs, pubescent, 

linear-oblong, 1.5-3 mm. long; peduncles short, slender, 

pubescent; calyx and corolla pubescent; legume linear, pu

berulent or glabrate, curved or nearly straight, 2-3.5 cm. 

long, 3-4 mm. wide, the margins prickly or unarmed. (Brit

ton and Rose, 1925). 

Small octads or less (5-6 cells) from a single anther; 
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the ratio being about 3:1 where 3 represents the octads and 

1 the anamolous grains with 5-6 cells. Grains oblate (Lg/ 

Lt ratio .59-.74) measuring from Lg 12.2// x Lt 21.9// to 

Lg 14.6« X Lt 21.4// in equatorial view. In polar view, 

15.5-21.9^ X 13.6-16.5//. Exine rather thin to medium, .9-

l.]yc/ along peripheral cells (Plate IV, Figs. 1, 2). 

Specimens examined (Map 15); DAWSON COUNTY: Barkow-

ski 1 (TTC) (TEX), ANDREIVS COUNTY: Stanford and Stanford 

345 (TTC), REEVES COUNTY; Stanford 356-A (TTC) (TEX), KING 

COUNTY: Stanford 439-A (TTC) (TEX), LUBBOCK COUNTY; Stan

ford 449 (TTC). 

Mimosa biuncifera (Benth.) Britt. & Rose var. lind

heirmeri (Gray) Robinson, Proc. Amer. Acad. 33:325. 1595. 

(Mimosa lindheirmeri Gray) 

A low, prickly shrub, the twigs glabrous or nearly 

so, the prickles paired or single, recurved. Stipules 

setaceous; petioles very short; pinnae 3-6 pairs; leaflets 

5-12 pairs, oblong, 2-4 mm. long, glabrous or sparingly 

puberulent; peduncles 6-12 mm. long, puberulent; calyx and 

corolla glabrous; legume glabrate, linear, 2.5-3.5 cm. long, 

4-6 mm. wide, glabrous, the margins sparingly prickly, con

stricted between the seeds, or unconstricted (Britton and 

Rose, 1925). 

Pollen about the same as described for M. biuncifera 

var. biuncifera. except slightly smaller, measuring overall 

about 19.0// X 13.4//. 
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Specimen examined (Map 15): ZAPATA COUNTY: Lundell 

and Lundell 10,115 (LL). 

Mimosa borealis Gray in Mem. Amer. Acad. II. 4:39. 

1549. 

Erect and smooth shrub, the branches armed with very 

stout and slightly hooked and scattered infrastipular 

spines; leaflets 4 or 5 pairs, oval and scarcely inequi

lateral, thickish and glabrous, about 2 mm. long: pod ob

long, stipitate, 2 to 4-seeded and breaking up into as many 

joints, glabrous, the margin sparsely spiny (Coulter, 1591). 

Pollen similar to M. biuncifera. Octads or 5-6 

celled, measuring overall about 24.5/< x l6.4/t in polar view 

(Plate IV, Fig. 3). 

Specimens examined (Map 19): WICHITA COUNTY; Stan

ford 301 (TTC), 352 (TTC), 532 (TTC); VAL VERDE COUNTY: 

Stanford 527 (TTC) (TEX); SUTTON COUNTY: Stanford 541 (TTC), 

542 (TTC), 550 (TTC); TAYLOR COUNTY: Mahler 3,312 (TTC); 

BREWSTER COUNTY: Warnock 12, 571 (LL); TOM GREEN COUNTY: 

Stanford 577 (TTC). 

Group III 

Mimosa dysocarpa Benth. in A. Gray, PI. Wright. 1:62. 

1552. 

A shrub with reddish-villous branches and petioles, 

and sparse strong spines: pinnae 6 to 10 pairs; leaflets 

5 to 10 pairs, crowded, oblong, acute, sericeous-villous, 

scarcely 4 nmi. long: pod linear-falcate, rigidly almost 
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pungently acuminate, densely clothed with a reddish tomen-

tum, 3.5 to 5 cm. long, 6 mm. broad, occasionally sparsely 

armed, at length breaking up into joints (Coulter, 1591). 

Octads, small, occasionally 5-6 celled. Ratio of 

normal (5-celled) to anamolous (5-6 celled) about 6:1. Nor

mal grains uniform in size, measuring 19.9-21.5x x 15.7-

l6.7/< in polar view. Very similar to those grains of Group 

II and distinguishable only by the 6:1 ratio. Exine thin, 

about 1.0// (Plate IV, Fig. 4). 

Specimen examined; Valley of Rio Grande: Emory 309 

(LL). 

Mimosa emoryana Benth. in Trans. Linn. Soc. 30:426. 

1575. 

Shrub, densely pubescent, armed with numerous stout 

spines; leaflets 3 to 5 mm. long; flowers pink; fruit very 

spiny, about 5 mm. wide (Standley, 1922). 

Pollen similar to that of M. dysocarpa. Normal oc

tads range in size from 22.3/< x 16.2// to 26.1/< x 15.6^. 

The anamolous grains are slightly larger. Exine rather thin, 

about 1.0^ (Plate IV, Fig. 5). 

Specimen examined (Map 19): PRESIDIO COUNTY: War

nock 1,155 (LL). 

Mimosa wherryana (Britt.) Standi, in Trop. Woods 

34:40. 1933. 

A prickly shrub, 6-10 dm. high, with slender, flexu-

ous, glabrous twigs, the prickles mostly solitary, small. 
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recurved. Leaves small, about 1.5 cm. long, or shorter; 

petiole and rachis puberulent, or short-pubescent; pinnae 

1-3 pairs; leaflets 3-6 pairs, oblong, obtuse, or rounded, 

1-2 mm. long, puberulent or glabrous; peduncles nearly fili

form, axillary, pubescent, 6-15 mm. long; flowers glabrous; 

legume narrowly oblong, glabrate, 2-2.5 cm. long, 5 mm. wide, 

both margins prickly (Britton and Rose, 1925). 

Pollen similar to M. dysocarpa and M. emoryana. 

Grains usually in octads or rarely anamolous 5-6 celled 

grains. Overall dimensions about 19.S.̂  x 14.4^ in polar 

view. Exine rather thin, about 1.0^ (Plate IV, Fig. 5). 

Specimens examined (Map 20): STARR COUNTY: Stan

ford 515 (TTC) (TEX), STARR COUNTY: Pilcher 225 (TTC). 

Group IV 

Mimosa pigra L., Cent. PI. 1:13. 1755. 

Erect or ascending shrub, 1 to 2 meters high, armed 

with numerous stout spines; leaflets linear, about 5 mm. 

long; flowers pink; fruit hispid, often very densely so, 

about 1 cm. wide (Standley, 1922). 

Ellipsoidal tetrads, much reduced at equatorial ends 

(Plate IV, Fig. 6). Greatest dimensions about 27.]^^ x 19.?̂ / 

in polar view. Exine rather thin, about 1.0//. 

Specimen examined (Map 20): CAMERON COUNTY: Stan

ford 502 (TTC) (TEX). 

Pithecellobium Marat, in Flora 20:Beibl. 114. 1537. 
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Pollen of the species of Pithecellobium occurs in 

large 16-celled polyads, is isopolar, radially symmetrical, 

and oblate. Furrows and pores are absent as well as pe

ripheral indentations. Except for size, Pithecellobium 

pollen is similar to that of Albizia and Group II of the 

genus Acacia. This genus is represented by two species. 

Pithecellobium flexicaule Coult. in Contrib. U. S. 

Nat. Herb. 2;101. 1591. 

Spiny shrub or tree, sometimes 15 meters high, with 

a trunk 1.2 meters in diameter, the branches irregular and 

spreading; leaves persistent, the pinnae 2 or 3 pairs, the 
« 

leaflets 3 to 5 pairs, oblong or obovate, 5 to 12 mm. long, 

thick, lustrous; flowers yellow, fragrant; fruit somewhat 

flattened, hard and woody, 10 to 15 cm. long, 2.5 cm. wide, 

brown or black; wood hard, close-grained, dark red or 

purplish brown (Standley, 1922). 

Sixteen-celled polyads, large, isopolar, radially sym-

metrical, oblate (Lg/Lt ratio .57) measuring Lg 40.3// x 

Lt 69.5// in equatorial view. In polar view, the polyads 

are consistently uniform, measuring about 67.0// x 66.0//. 

Exine medium, 1.4// along the periphery of individual cells 

(Plate III, Fig. 3). 

Specimens examined (Map 21): WILLACY COUNTY: Stan

ford 490-A (TTC) (TEX), CAMERON COUNTY; Cory 54,606 (LL). 

Pithecellobium pallens (Benth.) Standi, in Tropical 

Woods 34:39. 1933. 
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Map 21 . Col lect ion s i t e s of Pithecellobium f l ex i cau le 
and P. pa l l ens . 
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A tree or shrub, sometimes 10 m. high, the twigs 

puberulent, the stipular spines, when present, slender and 

often 10 mm. long. Petiole and rachis puberulent; petiole 

bearing a small cup-shaped gland near the middle; pinnae 

3-6 pairs, opposite or alternate; leaflets 10-20 pairs, ob

long, 3-7 mm. long, obtuse or acutish, puberulent on both 

sides; inflorescence paniculate, pubescent; peduncles 1-1.5 

cm. long; calyx minute, 1 mm. long, pubescent; corolla 6-7 

mm. long, puberulent; stamens 12-15 mm. long, the tube 

shorter than the corolla; legume linear-oblong, 7-10 cm. 

long, stipitate, acuminate (Britton and Rose, 1925). 

Sixteen-celled polyads, large, isopolar, radially sym

metrical, oblate (Lg/Lt ratio .60) measuring Lg 44.3/* x Lt 

72.9^ in equatorial view. In polar view, the polyads range 

from 70.6^ x 64.5/< to 75.1/< x 72.6//. Exine rather thick, 

1.7/< along periphery of individual cells (Plate III, Fig. 

4). 

Specimen examined (Map 21): STARR COUNTY: Johnston 

541,429 (LL). 

Schrankia Willd., P. PI. 4:1041. 1506. 

Pollen of species of Schrankia occurs in tetrads, is 

isopolar, more or less bilateral (some may be radial), ob

late. Furrows are absent or apparently absent. Pores are 

probably present at the corners of adjacent cells but are 

very obscure. Schrankia species pollen is rather steno-

palynous, making species separation difficult. The 
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exine may or may not be undulate, depending on the species. 

This genus is represented by four species. 

Schrankia latidens (Small) Schum., Bot. Jahresb. 

29:540. 1903. 

Glabrous throughout, light green; stems slender, 

3-10 dm. long, armed with distant prickles. Stipules very 

short; petioles and rachis very slender, sparingly prickly; 

petioles about 3 cm. long or shorter; pinnae 1 or 2 pairs; 

leaflets 5-12 pairs, oblong, 3-5 mm. long, very obscurely 

veined, the apex obtuse but apiculate; fruiting peduncles 

rather stout, sparingly prickly, about 4 cm. long; legume 

subterete, 2-7 cm. long, copiously armed with broad-based 

prickles, the slender beak 1-1.5 cm. long (Britton and Rose, 

1925). 

Tetrads, rather large, isopolar, bilateral, oblate 

(Lg/Lt ratio .55-.59) measuring from Lg 23.9/< x Lt 42.6// 

to Lg 25.0// X Lt 42.3// in equatorial view. In polar view, 

44.3-45.6// X 37.6-40.6^. Exine medium to rather thick, 

1.4-1.7yu, and strongly undulating. Exine reflexed at point 

of contact of contiguous cells to form a doubly thickened mar

gin (Plate V, Fig. 1). 

Specimens examined (Map 22): GOLIAD COUNTY: Stan

ford 454 (TTC) (TEX), WILSON COUNTY: Stanford 465 (TTC), 

KARNES COUNTY: Stanford 476 (TTC) (TEX). 

Schrankia occidentalis (W. & S.) Standi., Public. 

Field Mus. Nat. Hist., Chicago, Bot. Ser. 5:13. 1930. 
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Stems glabrous or puberulent, slender, copiously or 

sparsely prickly, prostrate or decumbent, 6-12 dm. long. 

Stipules 3-4 mm. long; petioles and rachis slender, 

prickly; pinnae 3-5 pairs; leaflets 10-17 pairs, linear-

oblong, glabrous, 4-6 mm. long, membranous, inconspicu

ously veined, acutish or obtuse; peduncles very slender, 

prickly, 2-7 cm. long; legume subterete, glabrous or pu

berulent, rather densely prickly, 6-14 cm. long, about 3 

mm. thick, its beak 6-10 mm. long (Britton and Rose, 1925). 

Tetrads, medium size, isopolar, bilateral or when 

spheroidal in polar view, radially sjmmietrical, oblate 

(Lg/Lt ratio .59) measuring Lg 22.0// x Lt 37.3/< in equa

torial view. In polar view, 35.0-40.0/< x 25.6-35.?^ when 

ellipsoidal, 35.3// x 34.5// when more or less spheroidal. 

Exine medium, 1.1-1.5//, undulate but not strongly so. 

Exine never reflexed at point of contact of contiguous 

cells, but sometimes obviously thickened (Plate V, Fig. 

3). 

Specimens examined (Map 22); WINKLER COUNTY: Blass

ingame 576 (TTC) (TEX), No County Listed: Scudday sn (LL). 

Schrankia roemeriana (Scheele) Blankenship, Rept. 

Mo. Bot. Card. 15;165. 1907. 

Stem slender, prostrate, glabrous or puberulent, 

about 1 m. long or less, armed with short prickles. Stip

ules subulate, short; petioles and rachis very slender, 

sparingly prickly; pinnae 2-4 pairs; leaflets 6-12 pairs. 
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Schrankia roemeriana 

Map 23 . Col lect ion s i t e s of Schrankia roemeriana and 
S. uncinata. 
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oblong or the upper ones oblong-obovate, glabrous or cilio

late, 4-5 mm. long, obtuse, mucronulate, the delicate mid-

vein central; peduncles prickly, 2-4 cm. long; legume com

pressed, 3-5 cm. long, about 5 mm. wide, densely or loosely 

prickly, its beak 3-5 mm. long (Britton and Rose, 1925). 

Tetrads, medium size, isopolar, bilateral, oblate 

(Lg/Lt ratio .55-.62) measuring from Lg 20.3/̂  x Lt 36.0// 

to Lg 21.6// X Lt 34.9// in equatorial view. In polar view, 

34.0-40.0^ X 30.5-35.7//. Exine medium, 1.0-1.4/̂ , rarely 

undulate. Exine is never reflexed but usually thickened ' 

at point of contact of contiguous cells. 

Specimens examined (Map 23): CLAY COUNTY: Stanford 

534 (TTC), HAYS COUNTY: King 2,559 (LL). 

Schrankia uncinata Willd., Sp. PI. 4:1042. 1506. 

(Schrankia nuttalli DC. Standi.) 

Prickles hooked: pinnae 4 to 6 pairs; leaflets 

elliptical, reticulated with strong veins beneath: pod 

oblong-linear, nearly terete, short-pointed, densely 

prickly, 5 cm. long (Coulter, 1591). 

Tetrads, medium size, isopolar, bilateral, oblate 

(Lg/Lt ratio .54-.62) measuring from Lg 20.0// x Lt 37.3// 

to Lg 25.1/^ X Lt 40.2/( in equatorial view. In polar view, 

the tetrads more or less uniform in size, about 37.0-35.0// 

X 30.0-31.0/4 or when spheroidal about 36.0// x 35.0//. Ex

ine medium to rather thick, 1.4-1.7/(, strongly undulate. 

Exine reflexed at point of contact of contiguous cells to 
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form a doubly thickened margin (Plate V, Fig. 2). The 

pollen of this species is indistinguishable from S. lati

dens. 

Specimens examined (Map 23); DICKENS COUNTY: Stan

ford 375 (TTC), TAYLOR COUNTY: Mahler 3,325 (TTC), PARKER 

COUNTY: McVaugh 5,359 (LL), SOMER SOMERVELL COUNTY: 

Smith 4,294 (LL), WICHITA COUNTY: Stanford 344-A (TTC) 

(TEX), WICHITA COUNTY: Thompson sn (TTC). 



CHAPTER IV 

DISCUSSION 

Pollen Types 

The pollen produced by members of the Mimosoideae is 

of two distinct types. Single or simple grains referred 

to as monads are found in the genera Desmanthus, Leucaena. 

Neptunia. and Prosopis. Compound grains, ranging from 

tetrads to polyads, are found in the genera Acacia. Albi

zia. Calliandra. Mimosa. Pithecellobium. and Schrankia. 

Phyletic Trends or Characters 

Palynological research by Wodehouse (1935) has 

suggested that the forces that shape pollen grains are 

hereditary and environmental. The arrangement of tetrads 

and sculpturing of the exine are the results of the envi

ronmental forces, according to Wodehouse. However, these 

forces seem to be hereditary rather than environmental and 

are generally considered as such in recent literature. 

Stem (1962) has suggested two main phyletic trends in Di-

centra: a shift from a reticulate or foveolate exine to 

one which is verrucate; and a shift from distinct and nu

merically constant apertures. Lewis (I965) reiterated 

Stern^s trends in his morphological and evolutionary study 

of the Hedyotis subgenus Edrisia (Rubiaceae). Neither Stern 
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nor Lewis has referred to the environmental forces suggested 

by Wodehouse. Whether these trends or characters are he

reditary or environmental or both, they appear to be ap

plicable to the pollen of the Mimosoideae. 

In the Mimosoideae, the polyads of Pithecellobium. 

Albizia. some Acacia, and even one species of Calliandra. 

(£. capillata). are similar in that they produce sixteen-

celled polyads. Eight of these cells are central cuboidal 

cells surrounded by eight peripheral cells (Plates I, II, 

and III). This shape similarity indicates the close re

lationship of these species. Chromosome counts for these 

species correlate with the morphology of the pollen. The 

basic chromosome number is n • 13 for those determined 

(Turner, 1959) (Turner and Beaman, 1953). Chromosome counts 

on Calliandra capillata have not been determined (Darling

ton and Wiley, 1956), but it is interesting to speculate 

what the chromosome count will be for this species. The 

degree of similarity that exists in the compound grains of 

the Mimosoideae supports other evidence of their phylo

genetic relationship such as chromosome number, sensitivity 

of leaves, floral structure, and growth pattern. 

Pollen produced by Desmanthus. Leucaena. Neptunia. 

and Prosopis occurs singly as monads. Based on phyletic or 

hereditary characters of pollen, these species tend to be 

more closely related to other Leguminosae than to the Mimo

soideae which produce compound pollen grains. 
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The phyletic trends indicated by Stern (1962) and 

Lewis (1965) are evident in the monads of the Mimosoideae. 

The grains of species of Prosopis have psilate or at most 

reticulate exines. Species of Neptunia pollen is an ex

cellent example of a shift from a reticulate (or reduced 

verrucae) exine in N. palmeri (Plate VII, Fig. 2) to a 

prominent verrucate exine in N. lutea. N. floridana, and 

N. pubescens (Plate VI, Figs. 4, 5, 6; Plate VII, Fig. 1). 

Exine sculpturing in species of Leucaena is more or less 
s 

uniform (Plate V, Fig. 5; Plate VI, Figs. 1, 2, and 3). 

The shift from distinct and numerically constant aper

tures is evident in the species of Prosopis. P. .juliflora 

var. glandulosa. P. juliflora var. velutina. P. pubescens. 

and P. reptans have distinct furrows; P. laevigata has 

three very obscure furrows (Plate VII, Figs. 3-7). 

Occasionally pollen of Leucaena glauca has four 

rather obscure apertures (Plate VI, Fig. 1), but these are 

rare, probably a result of rhomboidal or square arrange

ment of tetrads after division of the pollen mother cell. 

The four furrows are produced as a matter of physical 

equilibrium, for as noted by Wodehouse (1935), "in every 

symmetrical system any deformation that tends to destroy 

the symmetry is complemented by an equal and opposite de

formation that tends to restore it." 

The grains of the genus Desmanthus are consistently 

tricolporate with very definite exine sculpturing ranging 
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from striate in D. virgatus to reticulate in D. coolevi. 

D. illinoensis. D. leptolobus. and D. obtusus. 

Wodehouse (1935), Benson (1962), Faegri and Iversen 

(1964), and others state that species that produce single 

or simple pollen grains (monads) are more primitive than 

those producing compound pollen grains. If this is true, 

then the four species of Mimosoideae that produce monads 

must represent more primitive species. The tricolporate 

pollen produced by these species greatly resembles pollen 

produced by other Leguminosae, Rosaceae, Platanaceae, 

Aceraceae, and Oleaceae (Wodehouse, 1935; Erdtman, 1952). 

According to the Engler system of classification and 

plylogeny, the Rosaceae and Platanaceae are lower than 

Leguminosae, and Aceraceae and Oleaceae higher. It has 

been pointed out that pollen may remain unspecialized, even 

though evolution of other plant parts has occurred in other 

directions or at different rates (Xavier and Rogers, I963). 

Of course, information from pollen morphology alone is too 

scanty, and data from all other sources available would be 

necessary to establish the above relationship. 

Discussion of the Taxa 

Irregardless of closeness of relationship, pollen 

grains within the same genus may be somewhat eurypalynous. 

The species of Acacia demonstrate pollen grain types that 

vary to such an extent that species grouping according to 

type is possible. Within each group, the morphology of the 
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pollen agrees with and is in close correlation to the gross 

morphology of the species of a particular group. For example, 

in Group I, the twelve-celled polyads of Acacia angustissima 

and A. texensis are so similar in size, shape, and exine 

thickness that separation of species is not possible with 

techniques employed in this research. Both of these species 

are low, perennial shrubs with white to creamy globose, 

flowering heads. They are separated only on the basis of 

number of pinnae per leaf and on their geographic distri

bution (Turner, 1959). However, these two species are easily 

distinguished from the other species of Acacia not only by 

gross morphology of leaves and flowers but by pollen mor

phology as well (Plates I and II). 

In Group II of Acacia, the polyads are stenopalynous, 

almost to the extent of being indistinguishable except for 

very minor size and shape differences. The plants them-

selves, particularly A. greggii and A_. wrightii. are so mor

phologically similar that separation is based entirely on 

size of leaflets (3-6 mm. in A. greggii; 6-12 mm. in ̂ . 

wrightii) and slight differences in pods (Turner, 1959). A. 

berlandieri and A. roemeriana are easily distinguishable from 

each other and from ^. greggii and A. wrightii. Pollen mor

phology indicates that these species (̂ . berlandieri and A. 

roemeriana) should be placed in Group II based on their gen

eral similarity to A. greggii and A. wrightii. 

The species of Acacia constituting Group III are all 

characterized by the indentations of the peripheral cells. 
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Two variations occur in this group: (1) A. rigidula lacks 

exine sculpturing (Plate II, Fig. 2), and (2) A. famesi

ana has more than the usual number of cells per polyad 

(Plate II, Fig. 1). These variations become very important 

when a comparison with floral morphology of these species 

is made. A_. rigidula has elongated spikes with white 

flowers and in general resembles those members of Group II. 

A. famesiana has yellow, fragrant, globose heads. All 

other members of Group III also have yellow, fragrant, glo

bose heads. 

Except for the peripheral indentations and thick

ened exine of _A. rigidula. this species greatly resembles 

members of Group II. Although more research is necessary, 

it seems possible that A, rigidula may represent a transition 

between Group II and Group III, at least on the basis of 

pollen morphology. 

Data collected for other species that contain com

pound grains is not comprehensive enough to establish 

trends or relationships. However, sufficient numbers of 

species within the genera have been examined and warrant 

some discussion. 

Within the genus Mimosa, compounding of pollen occurs, 

ranging from tetrahedral tetrads of M. strigillosa to rhom

boidal or modified rhomboidal tetrads. The tetrads are 

stenopalynous, making separation difficult. S. latidens 

and S. uncinata are distinguishable from S. occidentalis and 

S. roemeriana in having strongly undulating exines with the 
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exine being reflexed at the point of contiguous cells to 

form a doubly thickened margin (Plate V, Figs. 1 and 2). 

Species of Calliandra exhibit the most unusual pollen 

of the Mimosoideae. C. conferta and C. herbacea (and others 

examined that were collected in Mexico and listed in the 

Appendix) consist of octads measuring length to breadth over 

150.0^ X 55.0/. (Plate III, Fig. 5). The polyads of C. cap

illata are vastly different in having 16 cells arranged like 

those Group II species of Acacia. Pithecellobium. and Al

bizia, except for the protrusions of the central cuboidal 

cells (Plate III, Fig. 2). 

Pollen Variation 

One of the most interesting observations made during 

this study is the almost total absence of pollen variation 

within any particular species, regardless of geographic 

distribution. For example, the pollen examined from anthers 

of Leucaena glauca collected in Hawaii is indistinguishable 

from pollen of this same species collected in South Texas. 

Although identical species of Prosopis pollen have not been 

examined from widely separated areas, Prosopis pollen from 

Argentina (P. campestris. P. sericantha. and P. vinalillo) 

compares favorably with the various species from Texas. 

Mimosa strigillosa tetrads from Lafayette County, Florida, 

are identical to the Texas species of M. strigillosa. Pollen 

from M. pigra collected in the Missouri Botanical Garden 

is similar to the Texas M. pigra. Several other comparisons 
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with some species collected in Mexico have shown the same 

results. 



CHAPTER V 

SUMMARY 

The pollen of 47 species of Mimosoideae from Texas 

has been investigated in an effort to provide a means for 

demonstrating species separation and phylogenetic relation

ships on the basis of pollen morphology. Comparisons have 

also been made with selected species from Hawaii, Argentina, 

Mexico, Florida, and New Mexico. The salient features of 

these pollen grains have been described and the results are 

listed below. 

Morphology of the Pollen 

1. Mimosoideae pollen occurs in two basic forms, 

compound grains and monads. 

. 2. Exines range from smooth to faintly sculptured in 

the compound grains; from psilate to reticulate to verru

cate in the monads. 

3. The basic shape of Mimosoideae pollen is oblate. 

Species of Prosopis and Leucaena demonstrate exceptions to 

the basic shape in having prolate or subprolate pollen. 

4. Mimosoideae pollen ranges in size from 10/< to 

over 150/<. 

Species Separation and Phylogeny 

1. Sufficient morphological differences exist to 

make generic separation possible. 

96 
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2. Pollen within the genera is stenopalynous, 

making species separation difficult but usually possible. 

3. Pollen morphology correlates with the gross 

morphology of the species. 

4. Pollen morphology indicates that the monad 

bearing species are closely related to other Resales. 

5. Species bearing compound grains do not indicate 

the above relationship. 

6. Variations of pollen within a species are 

negligible, regardless of geographic distribution. 

7. Sufficient pollen morphological differences 

exist to indicate that pollen characters are useful in 

species separation. 
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APPENDIX A: POLLEN KEY 

The pollen key provided here is artificial. It is 

limited to some members of the Mimosoideae occurring in 

Texas. This key is not intended to be used for the iden

tification of all Mimosoideae, particularly those species 

that produce monads. However, the pollen of those species 

that produce tetrads, octads, and polyads are quite dis

tinct, and this key should be of value in the separation 

and identification of these types. 

Pollen keys are necessarily technical because min

ute differences must be considered. It is, of course, 

necessary for the reader to have some background in paly

nological terminology which is generally available in 

reference books. 

In using this key, the entire slide should be ex

amined to observe pollen contamination. Careful selection 

of buds has eliminated most contamination, but invariably 

some slides will show contamination. Extremely critical 

focusing with good optical equipment and strong illumi

nation is necessary. 

The various genera have been adequately separated in 

the key. Many of the species also are separated. Unfor

tunately, the pollen grains of some species are so morpho

logically similar that it has been impossible to separate 

them due to the exhaustion of pollen characters. 
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A. Pollen occurring singly (monads) Key 1 

AA. Pollen in compound grains (tetrads, polyads). . . Key 2 

Key 1 

A. Monads syncolpate (at least at one pole). Syn
colpate grains have 2 or more furrows combined 
into rings or spirals surrounding the whole or 
parts of the grain (Plate VI, Fig. 2; Plate VII, 
Figs. 4, 6, 7) . . B 

AA. Monads not syncolpate (rarely syncolpate in 
Prosopis laevigata and then furrows obscure or 
very shallow) . D 

B. Syncolpate at both poles (except Prosopis 
laevigata which is usually not syncolpate; 
refer to AA above); greatest diameter from 
polar view < 41/̂  .C 

BB. Monads syncolpate at only one pole (Plate VI, 
Fig. 2); greatest diameter from polar view>45// . . . . 

Leucaena pulverulenta 

C. Syncolpate monads semiangular to rounded tri
angular in polar view; greatest diameter about 
40-41/̂  (Plate VII, Fig. 7) Prosopis reptans 

CC. Monads not semiangular to rounded triangular, 
but rather spheroidal or nearly so in polar view 
(Plate VII, Figs. 4-6). . .P. juliflora var. glandulosa 

£• juliflora var. velutina 
£. pubescens (Strombocarpa 
~ odorata)"' 

D. Ektexine verrucate (Plate VII, Fig. 1), i.e., 
greatest diameter of radial projections equal to 
or greater than height of element; wart-like; 
Greatest diameter >60// E 

DD. Ektexine not at all verrucate; greatest diameter 
from polar view<60// F 

E. Ektexine heavily sculptured with verrucae; oblate 
grains Neptunia lutea 

N. floridana 
W. pubescens 
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EE. Ektexine not sculptured as described above; 
Verrucae (or reticulum) present, but not promi
nent; suboblate, or nearly so (Plate VII, Fig. 2) . . . 

N. palmeri 

F. Monads prolate, one of the greatest dimensions 
(in polar view) of grain is between the aper
tures (Plate V, Fig. g). Furrows acute (Plate 
VI, Fig. 3) Leucaena glauca 

L. retusa 

FF. Monads usually suboblate or oblate spheroidal. 
One of the greatest dimensions of grain is 
through one aperture (Plate V, Fig. 6). Ek
texine tegillate (tegillum more or less homo
genous layer usually distinctly separated from 
the endexine by a baculate zone). Furrows acumi
nate (Plate V, Fig. 5) G 

G. Monads suboblate or oblate spheroidal, sculpturing 
reticulate (Plate V, Figs. 4, 5, 7) H 

GG. Monads suboblate; sculpturing striate . 
Desmanthus virgatus 

H. Greatest diameter in polar view<4'^. . .D. illinoensis 

HH. Greatest diameter in polar view>47/< I 

I. Monads suboblate D. cooleyi 
5. obtusus 

II, Monads oblate spheroidal D. leptolobus 

Kex 2 

A. Compound grains consisting of 12 cells or less. . . . B 

AA. Compound grains consisting of 16 cells or more. . . . I 

B. Polyads consisting of 12 cells (6 usually visible 
in polar view) Acacia angustissima 

A. texensis 

BB. Tetrads or polyads consisting of 4-5 cells C 

C. Polyads consisting of 5 cells, bilateral, 2 cells 
central, 6 peripheral: greatest dimension > 150^ 
(Plate III, Figs. 5, o) Calliandra spp. 
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CC. Tetrads or polyads consisting of 4 or 5-5 cells 
(more or less isopolar when 4 or 5); greatest 
diameter < 50// \ D 

D. Tetrads E 

DD. Polyads (5-5 cells) (Plate IV) H 

E. Equatorial diameter from polar view>32/<r F 

EE. Equatorial diameter from polar view<32// G 

F. Equatorial diameter 44.3-45.6/^ (39.0^ when 
spheroidal); exine reflexed at point of contact 
of contiguous cells to form a doubly thickened 
margin. Exine strongly undulate (Plate V, Figs. 
1> 2) Schrankia latidens 

S. uncinata (S. 
nuttallii) 

FF. Exine thickened but not reflexed. Exine somewhat 
undulate (Plate V, Fig. 3) S. occidentalis 

S. roemeriana 

G. Equatorial diameter (polar view)>25^; ellipsoidal 
tetrads (Plate IV, Fig. 6) Mimosa pigra 

GG. Equatorial diameter and polar axis about equal 
(10/< X 10//) (Plate IV, Fig. 7) M. strigillosa 

H. Grains not in tetrads. Polyads consisting of 5 cells 
or within the same species, 5-6 cells, the ratio 
being about 3:1 ( 3 = 5 cells, 1 = 5-6 cells) 

M. biuncifera var. biuncifera 
M. biuncifera var. lindheir

meri 
M. borealis 

HH. Grains not in tetrads. Polyads consisting of 5 
cells or a few with 5-6 cells, the ratio being 
about 6:1 (6 = 5 cells, 1 = 5-6 cells). . .M. dysocarpa 

M. emoryana 
M. wherryana 

I. Polyads with greatest diameter > 50// (polar view) 
(Plate II, Fig. 6; Plate III, Fig. 1) 

Albizia julibrissin 
A. lebbeck 

II. Polyads with greatest diameter< 50// (polar view). . . J 

J. Polyads consisting of more than 16 cells (peripheral 
cells indented). (Plate II, Fig. 2). Acacia famesiana 



105 

JJ. Polyads consisting of 16 cells K 

K. Peripheral cells with indentations (Plate I. 
Figs. 7, 5; Plate II, Figs. 1-5). L 

KK. Peripheral cells without indentations (Plate I. 
Figs . 3-6) M 

L. Endexine without sculpturing (Plate I I , Fig. 2) . . . . 
Acacia r igidula 

LL. Endexine with sculpturing (Plate I , Figs. 7 g* 
P la t e I I , F igs . 1, 3 , 4 , 5) A. constr ic ta 

J . schottiT 
"K. tortuosa 
J . vernicosa 

M. Polyads > 60// N 

MM. Polyads < 60// 0 

N. Central cuboidal c e l l s without obvious exine 
sculptur ing (Plate I I I , Fig. 3) 

Pithecellobium flexicaule 
NN. Central cuboidal c e l l s with obvious exine 

sculptur ing (Plate I I I , Fig. 4) P. pallens 
0. Polyads about 44-45/^ (equatorial diameter in 

polar view); suboblate, Lg/Lt r a t i o .75-.55 
(Plate I , Fig. 3) Acacia ber landier i 

00. Polyads smaller than above; obla te , Lg/Lt r a t io 
.50-.75 P 

P. Polyads about 41-43/̂  (equatorial diameter from 
polar view); elongated in one plane (some up to 
h7^ if greatly elongated) (Plate I, Fig. 5) 

k. roemeriana 

PP. Polyads generally<4V; usually 37.0-39.5//; rarely 
elongate (Plate I, Figs. 4, 6) A. greggii 

X. wrightii 
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APPENDIX B: PREPARATION OF GLYCERINE JELLY 

Dissolve 1 part by weight of a high quality gelatin 

in 6 parts by weight of distilled water for 2 hours or 

longer. Next add 7 parts glycerine, and to each 100 g. 

add 1 g. phenol crystals. Warm for 15 minutes, stirring 

continually until the flakes produced by the addition of 

the phenol disappear. While still warm, filter through 

two or three thicknesses of cheesecloth into a convenient 

bottle (Johansen, 1940). 
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APPENDIX C: SIZE RANGES OF VARIOUS MEASUREMENTS AND RATIOS 

1^ • 1 micron = 0.001 mm. 

Shape of Radio-Symmetric Grains 
(Erdtman, 1952) 

Ratio Polar axis 
Equatorial diam. 

Shape class 

2.00 . . 
2.00-1.33. . . 
1.33-1.14. . . 
1.14-0.55. . . 

(1.14-1.00) 
(1.00-0.55) 

0.55-0.75. . . 
0.75-0.50. . . 

0.50. . . 

.Perprolate 

.Prolate 

.Subprolate 

.Spheroidal 

. . Prolate spheroidal 

. • Oblate spheroidal 

.Suboblate 

.Oblate 

.Peroblate 

Size of Pollen Grains 
CRy^e and Adams, 1958) 

Greatest diameter Size class 

10/» .Very small 
10-25 Small 
25-30 Rather small 
30-40 Medium 
40-50 Rather large 
50-100 Large 

100 Very large 

Exine and Intine: Thickness Classes 
THyde and Adams, 1958) 

Thickness 

0.5/<. 
0.5-1.0 . 
1.0-1.5 . 
1.5-2.0 . 

2.0 . 

Thickness class 

. Thin 

. Rather thin 

. Medium 

. Rather thick 

. Thick 
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APPENDIX D: SUPPLEMENTARY LIST OF MIMOSOIDEAE SPECIMENS 

Specimens listed below were collected from outside 

the state of Texas and were examined for a pollen compari

son and variation of species with those collected within 

the state. 

Calliandra 

C. anomala (Kunth) Macbride 
"GUERRERO, MEXICO: Lord and McComas 611 (TTC) 

C. capillata Benth. 
GUERRERO, MEXICO: Floyed, Ryan, and Rowell 107 (TTC) 

C. emarginata (Humb. & Bonpl.) Benth. 
TJUERRERO, MEXICO: Lord and McComas 640 (TTC) 

C. peninsularis Rose 
TJUE&RERO, IWilCO: Floyed, Ryan, and Rowell 105 (TTC) 

Leucaena 

L. glauca (L.) Benth. 
"HAWATTJ Strandtman sn (TTC) 

Mimosa 

M. biuncifera Benth. 
ELK'S^T'WrWZlCO: Blassingame sn (TTC) 

M. strigillosa Torr. and Gray 
XAFAYBTTE COUNTY, FLORIDA: Godfrey and Houk 605lO (LL) 

M. tenuiflora Benth. 
E L SALVAbOft, MEXICO: Tucker 423 (LL) 

Pithecellobium 

P. pallens (Benth.) Standi. 
E L S I I T O T A L L S , MEXICO: Blassingame 147-A (TTC) (TEX) 
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Prosopis 

P. campestris Griseb. 
ORILLA DEL LAGO SAN ROGUE, ARGENTINA: Huziker 7,054 (LL) 

P. sericantha Gill. 
lOS PUESTROS, ARGENTINA: Meyer 12,795 (LL) 

P. vinalillo Stackert 
SANTIAGO DEL ESTERO, ARGENTINA: Luna 326 (LL) 


