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Abstract

Seed morphology serves as a crucial source of taxonomic and evolutionary information in
plants. The ornamentation, sculpturing, and architecture of the seed coat, in particular, hold
significant phylogenetic importance. We investigated the seed morphology of 14 Indian
Jatropha species using stereomicroscopy and scanning electron microscopy. Macro- and
micromorphological characters, such as seed shape, size, color, caruncle morphology,
epidermal cell shape, anticlinal boundaries, and periclinal wall ornamentation, were examined.
Two seed surface types (reticulate and reticulate-rugose), two primary epidermal cell shapes
(polygonal and isodiametrical), three anticlinal boundary types (raised, sunken, and indistinct),
and four periclinal wall patterns (flat, concave, convex, and flat to concave) were recognized.
Ancestral state reconstruction based on molecular phylogenetic data revealed varying
evolutionary trajectories among seed characters, particularly the nature of caruncle and testa
showing the strongest phylogenetic signal. These findings demonstrate the taxonomic
importance of seed morphological traits and provide insights to understand the character

evolution in Indian Jatropha species.
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Introduction

The genus Jatropha L. belongs to the family Euphorbiaceae (subfamily Crotonoideae,
tribe Jatropheae) and comprises approximately 175 species distributed primarily throughout
tropical regions of the Americas, Africa, and Asia (Kumar and Sharma, 2008; POWO, 2026).
In India, it is represented by 15 species, of which 9 species (J. benghalensis (C.H.Rahaman &
S.Mondal) Seema, U.Senthilkumar & B.Varnika, J. heynei N.P.Balakr., J. livingstonii Seema,
U.Senthilkumar & B.Varnika, J. maheshwarii Subram. & M.P.Nayar, J. nana Dalzell &
A.Gibson, J. narasimhanii Seema, U.Senthilkumar & B.Varnika, J. tanjorensis J.L.Ellis &
Saroja, J. umashaankerii Seema, U.Senthilkumar & B.Varnika and J. villosa Wight) are

endemic (Balakrishnan et al. 2012; Seema et al. 2026b).

Seed morphological characters are widely used in plant taxonomy because they often provide
stable and diagnostic features for species delimitation. The application of scanning electron
microscopy (SEM) has further enhanced seed studies by enabling detailed examination of seed
coat micromorphology and surface sculpturing (Barthlott 1981; Hassan et al. 2005). However,
seed morphometric studies in Jatropha, particularly among Indian taxa, remain poorly explored

(Balakrishnan et al. 2012).

Species identification within Jatropha can be challenging, especially among geophytic taxa
such as J. benghalensis, J. heynei, J. livingstonii, J. nana, J. narasimhanii, and J.
umashaankerii which exhibit overlapping morphological characters and cryptic nature (Seema
et al. 2026a,b). Seed morphology (macro- and micromorphology) may provide additional
taxonomically informative characters for distinguishing such closely related species and also

for the circumscription of species boundaries (Ozbek and Uzunhisarcikli 2023).

Therefore, the present study investigates the macro- and micromorphological seed characters

of Indian Jatropha species using stereomicroscopy and SEM, evaluates their taxonomic



significance, and examines the evolutionary patterns of selected seed characters through

ancestral states reconstruction.
Materials and methods
Collection of samples

Fresh young leaves and seeds were collected during several field expeditions conducted across
India between August 2022 and June 2025 for molecular and seed morphometric analyses. The
information on voucher specimens for all studied taxa is provided in (see Supplementary

Electronica Material).
Seed morphology

For each of the 14 studied Jatropha species, five to ten fully mature seeds from at least three
different specimens were selected for macro- and micromorphological analyses. Seed color,
shape, length, width, and caruncle characteristics were measured using a stereomicroscope

equipped with a digital camera (Seema et al. 2026a).

For scanning electron microscopy (SEM), seeds were mounted directly onto stubs using
double-sided adhesive tape and coated with a thin layer of gold using a sputter coater (Goldstein
et al. 2017). Observations were conducted at different magnifications using a Field Emission
Scanning Electron Microscope (FE-SEM; GEMINI 1, SIGMA 300 VP, ZEISS). The
terminology used to describe seed coat surface sculpturing follows Ehler (1976), Barthlott

(1981), Park (2000), Stearn (2004), and Ozbek and Uzunhisarcikli (2023).

To estimate testa cell density, cells were counted within a 10,000 um? area at five randomly

selected locations on the seed surface of each species, and the average value was recorded.

DNA extraction, amplification, and sequencing



Genomic DNA extraction, purification, PCR amplification, and sequencing protocols for the
ITS2, psbA-trnH, and trnL-trnF markers followed the methods based on Seema et al. (2026).
DNA sequencing was carried out at Biokart Pvt. Ltd. (Bangalore, India). The GenBank
accession numbers for newly generated and previously published sequences used in this study

are provided in Supplementary Electronic Material.

Sequence alignment and phylogenetic analysis

Multiple sequence alignment was performed using the MUSCLE algorithm (Edgar 2004)
implemented in MEGAI11 (Tamura et al. 2021). The three markers were subsequently
concatenated into a combined dataset. Croton bonplandianus Baill., C. caudatus Geiseler, and
C. glandulosus L. were selected as outgroups based on the close phylogenetic relationship

between Croton and Jatropha (Tokuoka and Tobe 2006).

The best-fitting nucleotide substitution model was selected using the Bayesian Information
Criterion (BIC) in jModelTest (Darriba et al. 2012). Bayesian phylogenetic analysis was

performed on the concatenated dataset using MrBayes v.3.2 (Ronquist et al. 2012).

Monte Carlo Markov Chain (MCMC) analyses were run for five million generations under the
mixed-model setting (using the command ‘Iset nst=mixed’) in MrBayes. The trees were
sampled throughout the analysis, and a 50% majority-rule consensus tree was generated after
discarding the initial 25% of sampled trees as burn-in. The final tree was visualized using
FigTree v.1.4.4 (Rambaut 2018), and the posterior probability values were summarized to yield

the branch support.

Ancestral state reconstruction of seed characters

Ancestral states were reconstructed for six seed characters commonly used in infrageneric
classification: caruncle attachment, caruncle shape, number of testa cells, epidermal cell shape,

anticlinal boundaries, and periclinal wall patterns.
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Ancestral character states were inferred using parsimony methods implemented in Mesquite
(Maddison and Maddison 2018). To account for phylogenetic uncertainty, the ‘Trace over
Trees’ option was applied, and 1,000 trees randomly selected from the stabilized portion of the
Bayesian MCMC analysis of the 46-taxon dataset (comprising cpDNA and ntDNA partitions)
were included in the analysis. The resulting ancestral character reconstructions were mapped

onto the 50% majority-rule consensus tree obtained from the Bayesian analysis.

A categorical data matrix comprising seed morphological characters was used as the input
dataset and linked to the tree generated in MrBayes using the ‘Taxa/Trees’ option in Mesquite.
The tree file and character matrix were analyzed simultaneously to reconstruct ancestral
character states under the parsimony criterion. Character-state transformations were treated as
unordered for all characters. The ‘Trace over Trees’ option summarizes, for each node, the
proportion of reconstructions supporting a particular ancestral state and estimates the relative

likelihood of alternative character states within a given clade.

Results

Seed macro-morphology

Stereomicroscopic images of seeds from the dorsal and ventral sides of the studied species are
presented in Fig. 1, and the corresponding measurements are summarized in Table 1. Seed color
in most species’ ranges from brown to grey and rarely approaches black (Fig. 1). Jatropha
integerrima Jacq. is distinct in possessing light-brown seeds with black and white patches (Fig.

1), whereas J. curcas L. is characterized by uniformly black seeds (Fig. 1b).

Seed shape varies among the studied taxa and includes elliptic, ovoid, oblong, sub-globose,
and nearly spherical forms. Oblong seeds are the most common among the studied taxa (Fig.
1). The smallest seeds were observed in J. gossypiifolia L. (7-8 x 4-5 mm; Fig. 1d), whereas

J. multifida L. possesses the largest seeds, measuring approximately 18—19 x 16—17 mm. (Fig.



1h). Similarly, all studied taxa possess a caruncle that varies in shape, size, and color, except J.

multifida, in which the caruncle is absent (Fig. 1h).
Seed micromorphology

The SEM micrographs of the seed surfaces are presented in Fig. 2, and the observed characters
are summarized in Table 1. Epidermal cells are predominantly polygonal (pentagonal to
hexagonal) in most species, including the outgroups, whereas isodiametric cells occur only in

J. nana and J. narasimhanii.

Four types of periclinal wall patterns were observed: flat, convex, concave, and flat to concave
(Table 1). Anticlinal boundaries are predominantly sunken in the studied species, whereas
raised boundaries occur in J. curcas, J. gossypiifolia, J. heynei, J. livingstonii, and J.

umashaankerii (Fig. 2). In J. nana, the anticlinal boundaries are indistinct (Fig. 2j).

The seed surface is primarily reticulate in all examined taxa; however, J. curcus and J.
umashaankerii features an ornamentation of the reticulate-rugose type (Fig. 2b, m). Jatropha
multifida lacks conspicuous surface sculpturing, mostly smooth across (Fig. 2i), while some of

the other taxa show pronounced sculpturing.

The number of testa cells per 10,000 um? area is presented in Table 1. Values range from 37—
43 cells in J. curcas to 155-165 cells in J. maheshwarii. Although J. maheshwarii has seeds of

intermediate size, it exhibits the highest testa cell density among the studied taxa.
Character evolution based on ancestral state reconstruction

Ancestral states reconstruction was performed for 12 seed characters, of which six showed
significances in character evolution: caruncle shape, caruncle attachment, number of testa cells,

epidermal cell shape, anticlinal boundaries, and periclinal wall patterns. Character-state



reconstruction for J. tanjorensis was equivocal due to the absence of seed material, resulting in

missing data, and it was indicated in red color in all figures.

Caruncle shape: Caruncle shape exhibited a highly polyphyletic distribution across the
selected phylogenetic dataset, with the character states capped, hooded, and crowned dispersed
throughout the phylogenetic topology (Fig. 3). The capped state (sky blue) was observed in
clades C3, C5 and C7, whereas hooded (green) occurred in all the clades except clades 1, 3,

and 5 (C1, C3, C5). In contrast, crowned (black) occurred only in clades C1, C4, C5, and C6.

Caruncle attachment: Caruncle attachment showed a highly polyphyletic distribution across
the selected phylogenetic dataset, with the character states ecarunculate, erect, and sessile
dispersed throughout the phylogenetic topology (Fig. 4). The erect state (green) occurred in all
clades except clades 3, and 5 (C3, C5), whereas the sessile state (black) was observed in clades
C3, C5, and C7. In contrast, the state, ecarunculate was monophyletic and restricted to clade 1

(C1).

Number of testa cells: The number of testa cells exhibited polyphyly across the selected
phylogenetic dataset, with the categorized character states 0-50, 51-100, 101-150, and 151
200 showing varying distributions across the phylogenetic topology (Fig. 5). The character
state 0-50 (white) was observed in clades C1, C2, and C7, whereas the state 51-100 (sky blue)
occurred in all clades except clades 2 and 3 (C2, C3). In contrast, the state 101-150 (green)
was restricted to clades C3, C6, and C7 while 151-200 (black) was restricted to clade 4 (C4)

(Fig. 5).

Epidermal cell shape: Epidermal cell shape exhibited a largely monophyletic distribution
across the selected phylogenetic dataset, with the character states polygonal and isodiametrical

(Fig. 6). The polygonal state (white) was observed in all clades except clade C3 and C7,



whereas the isodiametrical state (black) was restricted to clades 3 and 7 (C3, C7) and therefore

formed the monophyletic lineages independently at the clades C3 and C7.

Anticlinal boundaries: Anticlinal boundaries exhibited a moderately polyphyletic distribution
across the selected phylogenetic dataset, with the character states sunken, raised, and indistinct
dispersed throughout the phylogenetic topology (Fig. 7). The sunken state (white) was
observed in all clades except clade 2 (C2), whereas the raised state (green) occurred in clades

C2, C6, and C7 (Fig. 7). In contrast, the indistinct state (black) was restricted to clade 7 (C7).

Periclinal wall patterns: Periclinal wall patterns exhibited a roughly polyphyletic distribution
across the selected phylogenetic dataset, with the character states flat, concave, convex, and
flat to concave dispersed throughout the phylogenetic topology (Fig. 8). The flat state (white)
was observed in clades C5 and C6, while the concave state (sky blue) was found in clades C1,
C2, and C6. Additionally, the convex state (green) was polyphyletic and has been found in
clades C1, C4, and C7. In contrast, the flat to concave state (black) was restricted to clade C3,

C4, and C7 (Fig. 8).

Discussion

The present study offers a detailed assessment of seed morphology and surface micromorphic
structure for 14 Indian Jatropha species, including eight species for which the information is
reported for the first time (Table 1; Seema et al. 2026b). Seed morphology has long been
recognized as a valuable source of taxonomic information in Euphorbiaceae, and our findings
further underscore the utility for species identification and its characterization. Bahadur et al.
(2013) highlighted seed characters as important diagnostic traits, emphasizing their
considerable diversity and taxonomic significance within the genus. Our results corroborate

this observation, demonstrating that seed features, particularly, shape, color, size, and the



surface ornamentation of seed coat are among the most informative characters for identifying

and delimiting Jatropha species in India.

The examined species exhibit considerable variation in seed shape and size. Oblong seeds are
the most common and occur in J. gossypiifolia, J. glandulifera Roxb., J. maheshwarii, J.
podagrica Hook. and J. villosa, whereas J. multifida, which possesses the largest seeds, was
characterized by a nearly spherical shape. Seed length ranges from approximately 8 mm in J.

gossypiifolia to about 18 mm in J. curcas and J. multifida.

Seed color and surface texture also vary among the studied species. Most taxa possess seeds in
different shades of brown, whereas J. curcas is distinguished by its black seeds and J.
integerrima by its light-brown seeds with black and white patches. In addition, the seed
surfaces of J. glandulifera, J. integerrima, J. maheshwarii, J. nana, J. podagrica, and J. villosa

appear smoother compared to other species.

Caruncle morphology provides additional diagnostic characters for species identification
(Bahadur et al. 2013). Considerable variations were observed in caruncle shape, size, color,
and attachment. Although brown is the predominant caruncle color, J. integerrima has a yellow
while J. maheshwarii, J. nana and J. villosa are characterized by a golden color. An erect
caruncle occurs in J. curcas, J. glandulifera, J. gossypiifolia, J. integerrima, J. maheshwarii,
J. nana, J. podagrica, and J. villosa, whereas the remaining species possess sessile caruncles.

Surprisingly, the caruncle is absent in J. multifida.

Seed micromorphological observations indicate that the seed surface is predominantly
reticulate, although it differs in the degree of sculpturing. Jatropha benghalensis, J. curcas, J.
glandulifera, J. gossypiifolia, J. heynei, J. integerrima, J. maheshwarii, J. nana, J. podagrica,

J. umashaankerii and J. villosa exhibit pronounced surface sculpturing, whereas J. livingstonii
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shows minimal sculpturing. In contrast, J. multifida and J. narasimhanii lack any surface

sculpturing.

According to our results, there is no correlation between seed size and the number of testa cells.
For example, Jatropha maheshwarii and J. villosa have almost similar seed sizes; however,
considerable differences are observed in the number of testa cells per 10,000 um?. The highest
testa cell densities were recorded in J. maheshwarii (155-165), followed by J. umashaankerii

(108-120), J. gossypiifolia (105-115) and J. narasimhanii (100—110) (Table 1).

Ancestral state reconstruction showed varying degrees of phylogenetic signal among the
studied seed characters, despite the dataset's limitation in the number of species from other
phytogeographical regions. The shape of the caruncle has demonstrated a character evolution
of the state, specifically the hooded form, which is present across all clades in the phylogenetic
reconstruction. However, the states known as crowned and capped exhibit a significant
polyphyletic lineage in the Indian dataset, indicating that the character evolution of these states
was convergent and would have evolved independently. Additionally, the caruncle is absent in
the Central American species, particularly in J. multifida. Despite being introduced, this species

has demonstrated a monophyletic lineage with geographical disjunction.

Similarly, the caruncle attachment has shown a character evolution of the state, specifically the
erect form, which is present across all clades in the phylogenetic reconstruction. In contrast,
the state, sessile, has revealed a significant polyphyletic lineage, indicating the homoplasy. This
state has been found in the geophytic endemics of the Deccan Plateau, specifically in the

species such as J. benghalensis, J. heynei, J. livingstonii, J. narasimhanii and J. umashaankerii.

The number of testa cells was not directly proportional to seed size, where the size of the J.
multifida was larger, but the number of cells per 10,000 um? was less. Ancestral states

reconstruction of this quantitative character unraveled predominantly a polarized tree with the
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states collectively showing the less cell density (0-50 cells & 51-100 cells) throughout. In
contrast, one of the categorical states, the state with 101-150 cells have demonstrated the
monophyletic evolution of a seed in J. gossypiifolia, J. narasimhanii, and J. umashaankerii.
Additionally, the state with 151-200 cells revealed a significant synapomorphic evolution in
the endemic species J. maheshwarii. Jatropha maheshwarii is distributed only in the drier and
coastal regions of Tamil Nadu. In Euphorbiaceae, specifically the density of the cells that helps
the dormancy of the seed (Tavecchio et al. 2018) and also the dispersal efficiency (Coen and
Magnani 2018). The number of testa cells and their size indeed determine the desiccation of
seeds in harsh environments. Thus, the ancestral states reconstruction for this trait has shown
that species growing in high arid regions have a greater number of cells than those occurring

in tropical dry evergreen or deciduous forest fringes.

Epidermal cell shape has emerged as the most informative character for phylogenetic analysis,
exhibiting a predominantly monophyletic distribution. The polygonal shape of epidermal cells
was widespread and likely represents the ancestral (plesiomorphic) condition. In contrast, the
state isodiametric cell shape, indicative of synapomorphic evolution, is exclusively found in J.
nana and J. narasimhanii, a steno-endemic species of Deccan Intertrappean region of

peninsular India.

The character, anticlinal boundaries of the seed coat, reflects the degree of cell interlocking
mechanisms which facilitate the seed dispersal and conservation of the seed at the soil seed
bank against desiccation, microbial attack and the fluctuating seasonal conditions (Radchuk
and Borisjuk 2014). Ancestral state reconstruction suggests that the raised state represents a
plesiomorphic trait that appears polyphyletically among widely distributed Indian species,
including J. curcas, J. gossypiifolia, J. heynei. The widespread nature of the species mentioned
above may have influenced the development of a raised pattern in the seed coat reinforcement,
which could enhance seed germination and post-dispersal success across various landscapes
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and seasonal conditions. The presence of this trait in endemic species like J. livingstonii and J.
umashaankerii is questionable; however, it may suggest that they represent relict forms of the
ancestral lineages of arid-zone geophytes. The state sunken was predominant in the dataset and
was largely found in geophytes and succulent Jatrophas. This suggests characteristics that
protect the seed coat from uncontrolled water entry and enhance seed survival during prolonged
drought conditions. The synapomorphic evolution of an indistinct anticlinal boundary in J.

nana highlights the plant's seed adaptation and survival strategies within grassland vegetation.

The evolution of character traits in the periclinal wall patterns facilitates selective adaptation
of the species in seed coat architecture (Patterson et al. 2024). In Indian Jatropha, concave
sculpturing has been identified as a plesiomorphic trait. Concave-sculpturing provides the
adhesion for seed dispersal (da Silva et al. 2016) and also the flexible juncture with an adjacent
cell, which facilitates the friction with soil particles (Moise et al. 2005; Yusupov et al. 2022).
Subsequently, the flat state has emerged as a transitional character state, which exhibits a nearly
smooth nature. The state, convex (verrucate), was highly polyphyletic, and this surface
ornamentation has shaped the seeds to avoid physical abrasion during dispersal and protects
them from microbial infestations (Radchuk and Borisjuk 2014). The state, flat to concave, was
not truly distinctive, but it showed the transitional evolution in its ontogeny of a few endemic
species such as J. heynei, J. maheshwarii, J. narasimhanii, J. umashaankerii, and J. villosa and

indicated its synapomorphy significantly.

Nevertheless, several characters, including the number of testa cells, epidermal cell shape,
anticlinal boundaries, and periclinal wall patterns, may still provide useful diagnostic
information when interpreted in conjunction with molecular phylogenetic evidence (Pahlevani
etal. 2015). The absence of seed material for J. ranjorensis resulted in equivocal ancestral state

reconstruction, limiting its inclusion in the character evolution framework. Overall, these
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findings underscore the taxonomic relevance of seed micromorphological traits

in Jatropha and their utility in supporting phylogenetic interpretations.
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Legends

Fig. 1 Light microscopic images of seeds, a Jatropha benghalensis; b J. curcas; ¢ J.

glandulifera; d J. gossypiifolia; e J. heynei; £ J. integerrima; g J. livingstonii; h J. maheshwarii,

18



i J. multifida; j J. nana; K J. narasimhanii; 1 J. podagrica, m J. umashaankerii; n J. villosa.

Scale bars: a-n=2 mm. (Partially adapted from Seema et al. 2026b)

Fig. 2 Scanning electron microscopic photographs of seeds, a Jatropha benghalensis; b J.
curcas; ¢ J. glandulifera; d J. gossypiifolia; e J. heynei; £ J. integerrima; g J. livingstonii; h J.
maheshwarii; i J. multifida; j J. nana; K J. narasimhanii; 1 J. podagrica; m J. umashaankerii,

n J. villosa. Scale bars: a-n=10 um. (Partially adapted from Seema et al. 2026b)

Fig. 3 Reconstruction of ancestral character states in Jatropha. Optimization of seed character

and character states: Caruncle shape; caruncle absent (0), capped (1), hooded (2), and crowned

3)

Fig. 4 Reconstruction of ancestral character states in Jatropha. Optimization of seed character

and character states: Caruncle attachment; ecarunculate (0), erect (1), and sessile (2)

Fig. 5 Reconstruction of ancestral character states in Jatropha. Optimization of seed character

and character states: Number of testa cells; 0-50 (0), 51-100 (1), 101-150 (2), and 151-200

3)

Fig. 6 Reconstruction of ancestral character states in Jatropha. Optimization of seed character

and character states: Epidermal cell shape; polygonal (0) and isodiametrical (1)

Fig. 7 Reconstruction of ancestral character states in Jatropha. Optimization of seed character

and character states: Anticlinal boundaries; sunken (0), raised (1), and indistinct (2)

Fig. 8. Reconstruction of ancestral character states in Jatropha. Optimization of seed character
and character states: Periclinal wall patterns; flat (0), concave (1), convex (2), and flat to

concave (3).
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Table 1 Details of seed morphometric analysis of Indian Jatropha from this study. NTC
indicates number of testa cells per 10,000 um? and hyphen indicates the absence of the

character.
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Table 2 Details of seed morphometric analysis of Indian Jatropha from this study. NTC indicates number of testa cells per 10,000 pm? and
hyphen indicates the absence of the character

Taxa Seed morphological characters
Seed size Seed Caruncle Caruncle | Caruncle Seed Surface | Epidermal | Anticlinal | Periclinal | NTC
(mm) shape | attachment shape colour colour | type cell shape boundaries | wall (min.—
max.)
Jatropha 10-12 x 8 | oval sessile capped brown-like | brown- | reticulate | polygonal sunken flat 82-87
benghalensis 10 like
J. curcas 16-18 x elliptic | erect hooded brown-like | black reticulate | polygonal raised concave 3743
10-12 -rugose
J. glandulifera | 8-9 x 5-6 oblong | erect crowned brown-like | brown- | reticulate | polygonal sunken convex 68-73
like
J. gossypiifolia | 6-8 x 4-5 oblong | erect crowned brown-like | brown- | reticulate | polygonal raised concave 105-115
like
J. heynei 7-8 x 5-6 oval sessile capped brown-like | brown- | reticulate | polygonal raised flat to 59-63
like concave
J. livingstonii | 8-9 x 67 oval sessile capped brown-like | reddish | reticulate | polygonal raised convex 92-97
-brown
J. integerrima | 8-10 x 5-6 | elliptic | erect hooded yellow brown- | reticulate | polygonal sunken flat 65-70
like
J. maheshwarii | 10-12 x 6-7 | oblong | erect hooded golden brown- | reticulate | polygonal sunken flat to 155-165
like concave
J. multifida 18-19 x 16- | spheric | ecarunculate - - brown- | reticulate | polygonal sunken concave 45-50
17 al like
J. nana 10-12 x 5-6 | elliptic | erect crowned golden brown- | reticulate | isodiametric | indistinct convex 60-65
like al
J. 9-11 x7-8 | oval sessile capped brown-like | brown- | reticulate | isodiametric | sunken flat to 100-110
narasimhanii like al concave
J. podagrica 11-12 x 7-8 | oblong | erect crowned brown-like | brown- | reticulate | polygonal sunken convex 98-105

like




J. 7-9 x 5-6 elliptic | sessile capped brown-like | reddish | reticulate | polygonal raised convex 108-120

umashaankerii -brown | -rugose

J. villosa 9-11 x 6-7 | oblong | erect hooded golden brown- | reticulate | polygonal sunken flat to 46-50
like concave
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