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Abstract 

The tendrillar hypostomatic leaves with anomocytic stomata without subsidiary 
cells 1s the stable chai acter of Gloriosa L. However, epidermal patterns including
shape and size of cells, stomatal dimensions, fiequency/mm* and 
provide characters which help in the identification of the five specics and three natu- 
rally occurring hybrids of Gloriosa L. investigated by the authors. 

atal index, etc.

tangular or almost straight and sinuate cell 

wall with following distinguishing 
characters: 

Introduction 
key 

The present study deals with leaf epi- 
dermis of five species and three naturally 
Occurring hybrids of Gloriosa L. covering the 
morphology, distribution and disposition of 
their stomata and size and also the wall 

A. Epidermal cells with wavy walls 

pattern of epidermal cells which could serve 
as additional aids in the identification of the 

species of the genus in conjunction with 
their other characters.

Epidermal peels in the middle portions 
of both the surfaces of mature leaves of five 
species and three naturally occurring hybrids 
of Gloriosa: G. super ba L., G. lutea Hort., G. 
plantii Lo ud., G. lemon-drops (natural hybrid), 
G. masterpiece
Baker, G. rothschil diana O'Brien and G. 
shrimati-bhima (natural hybrid) were taken 
by hand, stained with one per cent pr opiono 
carmine and mounted in saturated aqueous 
solution of polyvinylpyrrollidone (Burstone, 
1957). Stomata per unit area on the pecel-
ings of both the epidermis of each of the 
species and the hybrid were scored. The 
shape and size of epidermal cells and sto- 
mata of each of the species and the hybrid 
were mcasured under high magnifications

(5xx 45x). 
following the method of Cutter (1969). 

. Epidermal cells small (71.75-84.6x
40.73-26.78um) with undulated wall, stoma- 
tal frequency highest (132.5), stomata small 
(38.29 x 29.21um) with high stomatal index 

(32.62). .. G. superba L. 
2. Large epidermal cells (84-101.82 x 

31.31-58.55 um) with highly wavy walls, 
stomatal frequency high (86.4), stomata 
Small (39.99 x 28.92 um) with lower stomatal 
index (26.09. . . G. lutea Hort. 

3. Larger 
143.02x 32-68.18 m) 
frequency (76), stomata larger (48.5lx35.95 
um) with lower 
G. plantii Loud. 

(natural hybrid), G. carsonii 
cells (126.6- 

with low stomatal 
epidermal 

stomatal index (25.16) . .. 

Rectangular or almast straight epidermal
cell walls 
3. 

1. Small rectangular epidermal cells 
(74.19-79.83 x 18.95-22.37 um) with low 
stomatal frequency (65, 16), stomata larger 
(41.95 x 33.1 um) with lower stomatal index 
(28.9)... G. lemon-drops (natural hybrid). 

2. Large epidermal cells (94.19-114.32
x64,52-83.87 um) having almost straighht
walls wi�h lower stomatal frequency (41.6), 

(53.19x 42.18 umn) 

Stomatal index was calculated 

Des cription 

Epidermal patterns of the genus Gloriosa 
L. (Plates 1, 2; Table 1) exhibit wavy, rec larger stomata with 

Geoplytoiogy 19(1) : 1-3, 1989. 
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Table 1--Showing epidermal and stomatal patterns of Gloriosa LL. 

Size of cpidermal cells in 
m* 

Epidermal 
ccll wall 

Size of stomata in 
m* 

Stomatal 
Index* 

Stomatal 
Taxa frcqucncy 

structure 

Length Breadth Length Breadth 

G. superba L. 71.75-84.6 40.73-26.78 Wavy 132.5 38.2 32.6 
-6.35 

29.21 
0.5 t0.58 

G. lutea Hort. 84.00-101.82 31.31-58.55 Wavy 39.99 26.09 86.4 
E5.73 

28.92 
E0.68 E0.46 

G. Plantii Loud. 126.6-143.02 32.00-68.18 Wavy 25.16 76.00 
E5.46 

.51 
0.55 

35.95 
E0.41 

28.9 G. lemon-drops 
(11atural hybrid) 

74.19-79.83 18.95-22.37 Rectangular 65.16 41 95 33.1 
0.43 E0.35 T3.83 

G. carsonii Baker 94.19-11432 64 5-83.87 53.19 
+0.72 

42.18 
+0.56 

34.97 Almost 41.6 
straight 3.24 

112.00-138.09 17.23-66.71 39.41 30.41 36.12 G. masterpiece

(natural hybrid) 
89.4 

t9.21 
Sinuate 

E0,58 0.32 

39.53 39.01 
E1,01 

43.6 G. rothschila iana 

O'Brien 
52 2 

E0.62 
130.92-149.94 51.61-99.1 Sinuate 

E.2 

56.17 38.28 53.3 

+2.23 
G shrimati-bhima 102-12 4.55 54.89-82.46 Sinuate 40.2 
(natural hybrid) t0.52 t0.36 

*Mean of 25 readings; =S. E. 

category of anomocytic type of Metcalfe and 
Chalk (1950) and of category IV of Stebbins 
and Khush (1961) possessing two guard 
cells without subsidiary cells which is chara- 
cter istic feature of the Liliales. 

Regarding the size and the dimensions 
of epidermal cells there seems to be no cor- 
relation with ploidy levels, although most 
diploids, G. superba L. and G. lutea Hort. 
exhibit smaller epidermal cells. 
Loud, which is also a diploid has larger 
epidermal cells ranging from 127-143 x 32- 
68 um. This dimension is quite comparable 
to that of an octaploid G. rothschildiana 
'Bricn which exhibit the epidermal dimen- 
sions of 130-150 x 52-99 um. 
shrimati-bhima (natural hybrid) which is also 
an octaploid lhas epidermal cell size 102-125 
x 55-82 m 

size and dimcnsions of epidermal cells possi- 
bly correlates more with 'hape and size of 
the leaf rather than the ploidy. This 
Cxplains the lincar lcaf cpidernmal patterns 
fond in (G, lemon-drops (natural hybrid). 
Similar to epidermal cells, there is no much 
seemiug rclation between ploidy and stona- 
lal index. No doubt, octaploids G. roths- 
childiana O'Brien and 

higher stomatal index (34.97)... G. carsonii 
Baker. 

C. Epidermal cells with sinuate walls 

1. Walls distinctly curved forming UU 
shaped sinu-es, cpidermal cells larger (112- 
138.39x 17.23-66.71 pm) with high stomatal 
frequency (89.4), stomata small (39.41 x 

30.41 pn) with higher stomatal indcx (36.12) 
.G. masterhiece (natural hybrid). 

2. Epidermal 
149 94 x51.61-99.1 (um) with lower stomatal 
frequency (43.6), stomata larger (52.2 x 39.1 
4m) with very high stomatal index (39,53) 
... C. rolhschildiana °' Bricn. 

3. Larger epidermal cells (102-124.55 
x54.89-82.46 um) with low stomatal fre- 

quency (53.3), stomata very large (56.17 X 

40.2 m) with highcr stomatal index (38.28) 
.G. shvimati-bhima (natural hylbrid).

G. plantii 

cells largest (130.32- 

Ironically G. 

Such hcterogenecity in the 

Discussion

The tedrillar lcaves of fivc spccics and 
three naturally occurring hybrids of Gloriosa 
L. are hypos tomatic and the guard cells lack 
subsidiary cells. Thcrcforc, it falls into the shrimati-blhima 



Geophytology, 19(1) 
Hegde & Lugade- Plate I 



Geophytology, 19(1) 
Tlegde & lugade- Plate 2 



Hegde G Lugade-Stomata in Gloriosa L. 3 
(natural hybrid) cxhibit high stomatal procedures, pp. 625 in: Selected nistochemical and indices, but the tetraploids G. carsonii Baker and G. masterpiece have relatively low stoma- tal indices. 
G. lutea Hort. have moderately high stomatal1 indices. Striking peculiarity is in 
octaploids G. rothschildiana O'Brien and G. shrimati-bhima (natural hybrid) were with 
high stomatal indices, the size of the stomata is also large. 

G. carsonii Baker has large stomata but the 
stomatal index of tetraploids or G. carsonii Baker is rclatively low. These observations 
point out that there is no correlation bet- 
ween ploidy level and stomatal index and 
Size. 

histopathological me thods, S. W. Thompson, Charles 
C. Thomas Publishers, Springfield Illinois, 
U.S.A. 

GUTTER. E. G. (1969). Plant anatomy. Part-I. Edward 
Arnold, London. 

The diploids G. superba L. and 

METCALFE, C. R. & CHRLK, L. (1950). Anatomy of dicoly- 
ledons. 1: Clarendon Press, Oxford. 

STEBBINS, G. L. & KaUsH, G. S. (1961). Variation
in the organization of the stomatal complex in the 
leaf epidermis of monocotyledons and its bearing 
on their phylogeny. Am. J. Bot., 48 51-69. 

TRIvEDI, B. S. & UPADHYAY, N. (1984). Guticular 

studies of Asclep?adaceae. J. Indian bot. Soc., 365: 
129-135. 

the 

Among the tetraploids only 

The wide variations in the frequency of stomata, irrespective of their ploidy level 
and lack 
quency with thC size and the stomal index 
appcars to be an exception to the normal 
tendency exhibited by the plants. 
and Upadhyay (1984) made a comprehen- sive study of the epidermal cells, stomatal 
index and frequency in the family Asclepia- 
daccae and the ir study also revealed no 
sceming correlation with stomal size, fre- 
qucncy and index. 

The common occurrence of anomocytic 
stomata appears to be a stable character of 
the genus Gloriosa L. Hypos tomatic leaves 
with irregular and anisodiametric epidermal 
cells exhibit an advanced characters. 

ol seeming relationship of fre- Explanation of Plates 

Plate 1 

Trivedi Portions of lower epidermis of Gloriosa L.. leaves in 
surface view 

1. G.superba 
G. lutea 2. 

3. G. plantii 
4. G. lemon-drops 
5. G. masterpiece 
5. G.carsonii 
7. Abnormal stomata (aborted as well as pole to 

pole contiguous stomata in G. carsonii 
8. G. rothschildiana 

G. shrimati-bhma 9. 

Plate 2 

Acknowledgements Portions of upper epidermis of Gloriosa L. leaves in 
surface view: 

1. G. superbaOne of us (MRL) is thankful to the 
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3. G.plunti 
4. G. lemon-drops 
5. G. masterpiece 
6. G.carsonii 

G.rothschialdiana 
8. G. shrimati-bhima
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