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ABSTRACT

Pollen grains of 18 species covering 12 genera belonging to Cucurbitaceae have been des-
cribed, and the significance of pollen morphology in the taxonomy of those plants has been
discussed.

INTRODUCTION

In a previous communication on the palynological investigations of
Cucurbitaceae, various pollen types marked by the differences in their ectine
processes have been observed in Cucurbita moschata and C. pepo. The present
study is a further contribution to our limited knowledge of the pollen mor-
phology of the cucurbits (Erdtman 1952; Tkuse 1956) and takes into account
18 species (with its varieties), belonging to 12 genera. The pollen material used
in the present study is either from dry herbarium specimens of the Department
of Botany, Lucknow University, or from fresh plants grown in the vegetable
farm of the Agriculture College, Kanpur. For Cucumis trigonus and Momor-
dica balsamia, pollen slides have been obtained on loan from the National
Botanic Gardens, Lucknow. The method of pollen preparation and the
pollen description are the same as followed by Nair (1961). In taking size
measurements of pollen grains, 10-20 grains have been considered, but infer-
ences are based on the study of a large number of grains. Palynograms are
based on camera lucida drawings.

POLLEN DESCRIPTIONS
Actinostemma Griff.
A. tenerum Griff.
(Pl LVIIL, figs. 1-2; Text-fig. la-f)

3 (4)-zonicolporate, spheroidal (diameter 25 u; range 22-28 n). Apo-
colpium diameter 9-8 u. Colpi ends acute, tenuimarginate. Endocolpium
=+ circular (diameter 4-2 p), sometimes slightly lalongate. Exine 2 u thick.
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Ectine almost as thick as endine, reticulate, lumina circular. Columella faint.
A number of grains are shrunken and prolate (32 X 195 p; range 32x
16-28 ).
Blastania Kots.

B. garcinit Kots,
(Pl. LVILI, fig. 3; Text-fig. 2a-d)

3-zonicolporate, spheroidal (diameter 29 p; range 28-33 p). Apocol-
pium diameter 14 p. Colpi ends acute, tenuimarginate, ectocolpium narrow
(1 u wide all along its length). Endocolpium lalongate (size 2-8 X 14 n), lateral
ends slightly rounded. Exine 2 u thick. KEctine as thick as endine, reticulate
(faint OL). Columella indistinct.

Citrullus Schrad.
C. vulgaris Schrad.
(PL LVIII, fig. 4; Text-fig. 3a—d)

3-zonicolporate, spheroidal (diameter 40 u; range 53-77 p; as most
grains are folded the longest diameter has been considered in size measure-
ments). Apocolpium diameter 21 pu. Ectocolpium ends acute, tenuimar-
ginate. Endocolpium very faint, circular (diameter 4 p). Exine 2 u thick.
Ectine as thick as endine, reticulate (lumina small). Columella faint.

C. vulgaris Schrad. var. fistulosus (fresh)
(Pl. LVIII, fig. 5; Text-fig. 4a—e)

3-zonicolporate, spheroidal (diameter 60 p, exclusive of spines; range 53-
63 ). Apocolpium diameter 15 u. Ectocolpium clear, ends acute, tenuimar-
ginate. Endocolpium circular, faint (diameter 7 p). Exine 2 p thick (ex-
cluding spines). Ectine thicker than endine, bear excrescences of various types
such as (i) spines with pointed ends (length 2-8 p), (ii) spines with blunt ends
(length 2-8 ), and (iii) small, rod-like, blunt projections (length 1-4 n). Ectine
spinulate. Interspinal area psilate.

Coccinia W. & A.
C. indica Naud.
(PL. LVIII, figs. 6-7; Text-fig. 5a-d)

3-zonicolporate, prolate (52X 35 p), rarely subprolate (35X 28 u). Apo-
colpium diameter 7 u. Ectocolpium very clearly defined, ends acute, tenui-
marginate (4-2 p wide in the middle). Endocolpium very faintly marked,
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circular (diameter 84 p). Exine 2 p thick. Ectine thicker than endine,
reticulate, brochi circular, smaller for a width of 7 p around the colpi margin,
and larger with the width increasing towards the mesocolpium. Columella
very clear.

The above description is based on acetolysed grains only. Unacetolysed
grains are spherical (diameter 37 p; range 35-39 p). As generally found in
cultivated plants, sterile grains form a percentage as high as 91 per cent, and
are prolate (45X 26 p; range 42-46 X 21-32 pu).

Cucumsis Linn.

C. melo var. utilissimus
(PL. LVI1II, fig. 8; Text-fig. 6a—e)

'3 (4)-zoniporate, subprolate (41 xX48 p; range 35-49x32x 53 p). Pores
circular (diameter 10 p), tenuimarginate. Exine 2 u thick. FEctine almost as
thick as endine, faintly reticulate. Columella very indistinct and faint.

Most of the grains lie in polar view and are very much folded. Unace-
tolysed grains are 3 (4)-zoniporate, suboblate (34 X 47 u; range 32-35 X 46-49 ).

C. sativus Linn.
(Pl LVIII, fig. 9; Text-fig. 7a—e)

3-zoniporate, oblate (36x55 k; range 35-39x53-63 pu). Pores circular
(diameter 10-5 p). Exine 2 p thick. Ectine almost as thick as endine, reti-
culate (brochi very small). Columella clear.

C. trigonus Roxb.
(Text-fig. 8a-d)

3 (4)-zoniporate, oblate (34 X 56 u; range 32-39 X 53-60 ).  Pores circular
(diameter 10-5 p), crassimarginate. Exine 2 p thick. Ectine almost as thick as
endine, reticulate (brochi small). Columella indistinctly marked.

Gomphogyne Griff.
G. cissiformis Griff.
(PL LVIII, figs. 10-11; Text-fig. 9a-e)

3 (4)-zonicolporate, subprolate (26 x 22 u; range 256-28 x 2128 u). Apo-
colpium diameter 7 p. Colpi ends acute, tenuimarginate. Endocolpium
slightly lalongate (42X 7 p), lateral margins rounded. Exine 2 p thick.
Ectine almost as thick as endine, reticulate (brochi small but very clear).
Columella clear.

6



488 (MISS) PRITI AWASTHI: PALYNOLOGICAL

A large number of grains are shrunken, being 3- to 4-zonicolporate,
prolate (34 x 20 p; range 32-35x 18-21 u), and the ectine more or less psilate.

Lagenaria Seringe
L. vulgaris Seringe (round-fruited variety; fresh)
(PL. LVIII, figs. 12-13; Text-fig. 10a—¢)

3-zonicolporate, spheroidal (diameter 59 p; range 53-70 ). Apocolpium
diameter 17 u. Colpi ends slightly rounded, tenuimarginate. Endocolpium
very faint, 4+ circular (diameter 9-8 p). Exine 2 p thick. Ectine almost as
thick as endine, reticulate; lumina circular or slightly elongate. Columella
not very clear.

Unacetolysed grains are 3-zonicolporate, spheroidal (diameter 53 pn).
Rarely, syncolpate grains are also noticed.

L. vulgaris Seringe (long-fruited variety; fresh)
(Pl. LVIII, figs. 14-15; Text-fig. 11a-d)

3-zonicolporate (few grains syncolpate), spheroidal (diameter 67 pu;
range 74-84 p). Apocolpium diameter 10-5 u. Ectocolpium clear, circular
(diameter 17 p). Exine 3 p thick. Ectine almost as thick as endine, reti-
culate, reticulations being clearer than those in the round-fruited variety.
Columella clear.

Luffa Cav.
L. acutangula Roxb,
(Pl. LVIII, figs. 16-17; Text-fig. 12a—e)

3-zonicolporate (few grains syncolpate), spheroidal (diameter 89 p;
range 84-105 p; most of the grains are folded and the size measurement given
refers to the longest diameter). Apocolpium diameter 32 p. Ectocolpium
ends acute, tenuimarginate. Endocolpium slightly lalongate (10-5x24 ).
Exine 1-4 p thick. Ectine thicker than endine, areolate (L.O); areoles irregu-
larly shaped, pila being sometimes free at certain points.

Unacetolysed grains are slightly smaller in size (diameter 70 p; range 65—-
77 u). Most of the acetolysed grains are folded.

L. cylindrica Roxb.

(PL LVIIL, fig. 18; Pl LIX, fig. 19; Text-fig. 13a-d)

3-zonicolporate, spheroidal (diameter 100 p; range 98-105 p). Apocol-
pium diameter 14 p. Ectocolpium very faintly demarcated, ends acute,
68
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tenuimarginate. Endocolpium very well defined, circular (diameter 17-5 u).
Exine 2 p thick. Ectine almost as thick as endine, reticulate (brochi of various
sizes and shapes). Columella clear and united.

Momordica Linn.
M. balsamia Linn.
(PL LIX, figs. 20-21; Text-fig. 14a-d)
3-zonicolporate, prolate spheroidal (40 x34 u; range 35-43x28-36 p).
Apocolpium diameter 10-5 u. Ectocolpium ends slightly rounded (? acute),
tenuimarginate. Endocolpium very faintly demarcated, slightly lalongate,

ends rounded. Exine 2-8 p thick. Ectine thicker than endine, reticulate
&+ areolate, areoles irregularly shaped). Columella clear.

M. charantia Linn.
(Pl. LIX, figs. 22-23; Text-fig. 15a—e)
3-zonicolporate (few grains syncolpate), prolate (76 x55 p; range 70-84
X 49-59 p). Apocolpium diameter 14 p. Ectocolpium ends acute, tenui-

marginate. Endocolpium very faint. Exine 2:8 u thick. Ectine is thicker
than endine (endine very thin). Columella very clear.

M. dioica Roxb.
(Pl. LIX, figs. 24-25; Text-fig. 16a-d)

3-zonicolporate (few grains syncolpate), spheroidal (diameter 58 p;
range 53-70 p). Apocolpium diameter 21 p. Colpi ends acute tenuimargi-
nate. Endocolpium very faintly defined, slightly lalongate (17X 7 p). Exine
5-6 p thick. Ectine thicker than endine (ectine 4-2 u thick), areolate, areoles
irregularly shaped. Columella clear.

Mukia Arn.
M. scabrella Arn.
(PL LIX, fig. 26; Text-fig. 17a-d)

3-zoniporate, oblate (36X 49 p; range 35-39x46-53 ). Pores circular
(diameter 10-5 p), crassimarginate. KExine 2 p thick. Ectine almost as thick
as endine, areolate; areoles circular. Columella clear.

Trichosanthes Linn.
T. cucymerina Linn.
(PL. LIX, fig. 27; Text-fig. 18a-d)

3-zoniporate, spheroidal (diameter 60 u; range 56-70 n). Pores circular
(diameter 7 p), slightly crassimarginate. Exine 2 u thick. Ectine almost as
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thick as endine (ectine and endine meagrely delimited); ectine surface un-
dulate with small hemispherical projections of various sizes.

7. dioica Roxb.
(Pl. LIX, fig. 28; Text-fig. 19a—c)

3-zoniporate, spheroidal (diameter 55 n; range 52-56 p). Pores circular
(diameter 4-2 u), provided with an annulus (diameter 14 ). Area around the
annulus faintly granulate. Exine about 0-5 p thick (ectine and endine not
well delimited), surface psilate.

Being thin-walled almost all the grains become folded.

Zehneria Endl.
Z. umbellata Thwaites
(Pl. LIX, figs. 29-30; Text-fig. 20a-d)

3-zonicolporate, spheroidal (diameter 45 p; range 42-49 p). Colpi ends
acute, tenuimarginate. Endocolpium circular (diameter 7 p). Exine 2:8
thick. Ectine almost as thick as endine, surface undulate with small rounded
projections.

Discussion

Recent researches (Wodehouse 1935 ; Selling 1946 ; Erdtman 1952 ; lkuse
1956 ; and a number of others) have given evidences of the importance of
pollen grains as valuable morphological entities in the flowering plants. Pollen
morphology is increasingly finding application in considerations of plant
taxonomy and in the Cucurbitaceae pollen characters do help in the identifica-
tion of species to some extent. ‘

The cucurbits are eurypalynous, pollen being either 3-zonicolporate or
3-zoniporate, and the ectine being either reticulate, psilate, spinate or un-

dulate. On the basis of pollen morphology, the plants presently investigated
may be classified as follows: ’

1. Pollen 3-zonicolporate
1. Endocolpium circular
(1) Grains spheroidal
ectine reticulate

(@) Average size 25 u. Actinostemma tenerum.
() ' o 40 p. Citrullus vulgaris.

(c) . , 60 u. Lagenaria vulgaris.

(d) . »» 100 . Luffa cylindrica,
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(ii) Grains spheroidal
ectine undulate .. Zehneria wmbellata.
(iii) Grains prolate .. Coccinia indica.
2. Endocolpium lalongate
(i} Grains spheroidal

(a) Average size 29 u. Blastania garcinis.

() ., 58 u.  Momordica dioica.

(c) . .. 89 u. Luffa acutangula.
(ii) Grains prolate spheroi-

dal (40X 34 ) .. Momordica balsamia.
(iii) Grains prolate (76X

55 u) .. .. M. charantia,
(iv) Grains subprolate

(26 X22 ) .. Gomphogyne cissiformas.

II. Pollen 3-zoniporate
1. Grains subprolate (41X

48 u) .. .. Cucumis melo var. utilissimus.
2.  Grains oblate; ectine
reticulate
(i) Columella clear .. C. sativus.
(ii) v indistinet .. C. trigonus.

3. Grains oblate; ectine
areolate .. ..  Mukia scabrella.
4. Grains spheroidal
(i) Pore diameter 7 n .. Trichosanthes cucumerina.
(i) . 42 .. T.dioica.

The above key shows the differences in the pollen grains of the various
species of individual genera such as Luffa, Momordica, Cucumis, and Tricho-
santhes. In Lagenaria vulgaris the pollen of the variety with round fruits have
an average size of 59 u and also possess a faint, circular endocolpium (diameter
9-8 u), while those of the variety with long fruits have a size of 67 p and a clearly
defined endocolpium (diameter 17 p).

Abnormalities have often been observed in the pollen of cultivated species,
and such abnormalities include an increase in the number of apertures, and also
the syncolpate condition. Such variations would be of interest in considering
the taxonomy of the varieties of the cultivated species of cucurbits.
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EXPLANATION OF TEXT-FIGURES

Fie. 1. Palynogram of Actinostemna tenerum (a—f). (a) Surface view, X 1,000. (b) Strata,
X 2,000. (c) LO—pattern of exine surface, X 2,000. (d) Tetracolporate grain; polar
view, X 250. (e) Pentacolporate grain; polar view, X250. (f) Tricolporate grain;
equatorial view, X 250.

Fie. 2. Palynogram of Blastania garcinit (a~d)." (a)Surface view, X 5,000. (b) Strata, X 2,000.
(¢) LO—pattern, X 2,000. (d) Tricolporate grain; polar view, X 250.

¥ra. 3. Palynogram of Citrullus wulgaris (a—d). (@) A sector of grain surface; polar view,
X 1,000, (b) Strata, X2,000. (c) LO—pattern, X 2,000. (d) Tricolporate grain;
equatorial view, X 250.

Fic. 4. Palynogram of Citrullus vulgaris var. fistulosus (a—e). (a) A sector of the grain surface;
polar view showing spines, X 500. (b—d) Excrescences. (b) Spine with pointed ends.
(¢) Spines with blunt ends. (d) Small rod-like projections, X 2,000. (e) Tricolporate
grain; equatorial view, X 250.

Fic. 5. Palynogram of Coccinia indica {a—d). (a) Surface view, X 1,000. (b) OL—pattern,
X 2,000. (c) Tricolporate grain; polar view, X 250. (d) Tricolporate; equatorial
view, X 250.

Fi1c. 6. Palynogram of Cucumis melo var, utilissimus (a—e). (a)Polar view, a sector showing the
surface sculpturing, X 1,000. (b) Strata, X 2,000. (¢) OL—pattern, X 2,000.
(d) Triporate grain; equatorial view, X 250. (e) 4-porate grain; polar view, X 250.

Fic. 7. Palynogram of Cucumis sativus (a~d). (a)Polar view; a sector showing the surfacesculp-
turing, X 1,000. (b) Strata, %x2,000. (c¢) LO—pattern, X 2,000. (d) Triporate
grain; equatorial view, X 250.

Fie. 8. Palynogram of Cucumis trigonus (a—d). (a) Polar view; sector showing surface sculp-
turing, X 1,000. (b) Strata, X 2,000. (¢) OL—pattern, X 2,000. (d) Triporate
grain; equatorial view, X 250.

Fi1c. 9. Palynogram of Gomphogyne cissiformis (a—e). (a) Equatorial view showing grain
surface, X 1,000. (b) Strata, X 2,000. (¢) LO—pattern, X 2,000. (d) 4-colporate
grain; polar view, X 250. (e) 3-colporate grain; polar view, X 250.

Fie. 10. Palynogram of Lagenaria vulgaris (round-fruited variety) (a—e). (a) Sector of the grain;
polar view, X 1,000, (b) Strata, X 2,000. (c) OL—pattern, X 2,000. (d) Tricol-
porate grain; equatorial view, X 250, (e) Trisyncolporate grain; polar view, X 250.
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Palynogram of Lagenaria wvulgaris (long-fruited variety) (¢-d). (a) Sector of the
grain; polar view, X 1,000. (b) Strata, X 2,000. (c) OL—pattern, X 2,000. (d)
Tricolporate grain; equatorial view, X 250.

Palynogram of Luffa acutangula (a—~e). («¢) Sector of the grain showing surface sculp-
turing; polar view, X 1,000. (b) Strata, X 2,000. (c) OL—pattern, X 2,000. (d)
Tricolporate grain; equatorial view, X 250. (e) Trisyncolporate ; polar view, X 250,

Palynogram of Lyffa cylindrica (a—d). (a) Sector of the grain showing the grain surface,
X 500. (b) Strata, x2,000. (¢) OL—pattern, X2,000. (d) Tricolporate grain;
equatorial view, X 2350.

Palynogram of Momordica balsainia {a—d). (e) Equatorial view, X 1,000. (b) Strata,
X 2,000. (¢) LO—pattern, X 2,000. (d) Tricolporate grain; polar view, X 250,
Palynogram of Momordice charantio (a—e). (a) Equatorial view, X 500. (b) Strata,
X 2,000, (¢) LO—pattern, X2,000. (d) Tricolporate grain; polar view, X 250,

(e) Trisyncolporate grain; polar view, X 250.

Palynogram of Momordica dioica (a—d). (a) A sector of the grain showing grain surface;
polar view, X 1,000. (b) Strata, X 2,000. (¢} LO—pattern, X 2,000. (d) Trisyncol-
porate grain; squatorial view, X 250.

Palynogram of Mukia scabrella (a-4). (@) Triporate grain; polar view, X 1,000.
(b) Strata, X2,000. (c) OL—pattern, X 2,00C. (d) TIriporate grain; equatorial
view, X 250.

Palynogram of Trichosanthes cucumerina (a—d). (a) Sector of the grain showing grain
surface, X 1,000. (b) Strata, X 2,000. (c) OL—pattern, X 2,000. (d) Triporate
grain; equatorial view, X 250.

Palynogram of Trichosanthes dioica (a—c). (a) Sector of the grain showing psilate
grain surface, X 1,000. (b) Strata, X 2,000. (c) Triporate grain; equatorial view,
X 250.

Palynogram of Zehneria umbellata (a~d). (a) Triporate grain; polar view, X 1,000. (b)
Strata, X 2,000. (c) OL—pattern, X 2,000. (d) Triporate grain; equatorial view,
X 250.

EXPLANATION OF PHOTOGRAPHS
Plate LVIII, figs. 1-18

Actinostemma tenerum (Polar view, X 837).

Actinostemma tenerum (Equatorial view, X 999).

Blastania garcinit (Equatorial view, X 374).

Citrullus vulgaris (Polar view, X 594).

Citrullus vulgaris var, fistulosus (Polar view, X 5§58).

Coccinia indica (Polar view, X 576).

Coccinia indica (Equatorial view, X 558).

Cucumis melo var, utilissimus (Polar view, X 576),

Cucumis sativus (Polar view, X 510).

Gomphogyne cissiformis (Polar view, X 999).

Gomphogyne cissiformis (Equatorial view, X 999).

Lagenaria vulgaris (round fruit variety) (Polar view, X 558).
Lagenaria vulgaris (round fruit variety) (Equatorial view, X 558),
Lagenaria vulgaris (long fruit variety) (Polar view, x503).
Lagenaria vulgaris (long fruit variety) (Equatorial view, X 503).
Luffa acutangula (Pelar view, X 445).

Luffa acutangula (Equatorial view, X 419).

Luffa cylindrica (Polar view, X405).
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Plate LIX, figs. 19-30

Fi1a. 19. Luffa cylindrica (Equatorial view, X 429).

Fic. 20. Momordica balsamia (Equatorial view, X 1,053).
F1a. 21. Momordica balsamia (Polar view, X 1,053).
Fi1a. 22. Momordica charantia (Polar view, X 559).

Fic. 23. Momordica charantia (Equatorial view, X 594).
Fia. 24. Momordica dioica (Polar view, X 594).

Fic. 25, Momordica dioica (Equatorial view, X 641).
F1a. 26. Mukia scabrella (Polar view, X 738).

F1a. 27. Trichosanthes cucumerina (Polar view, X §59).
F1c. 28. Trichosanthes dioica (Polar view, X 774).

Fia. 29. Zehneria wmbellata (Equatorial view, X 774).
Fia. 30. Zehneria umbellata (Polar view, X 774).

For further explanation see the explanation of Text-figures,
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