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Tecoma stans (Linn.)H.B. & K. Nov. Gen is a species of flowering perennial shrub 
belonging to family Tecomaceae, and is native to South America. Tecoma stans is 
medicinally important since different plant parts have nephrotoxic, antifungal and 
antibacterial properties. The flowers arise in condensed raceme with bright yellow 
colour flowers. Each ovary contains many ovules. The fruit are elongated and 
compressed with about 11-20 cm, with two sections each containing about 10-20 seed 
in each locule. Seeds are non endospermic, with seed coat showing papery appearance. 
The structure of embryo is very distinct. In most of the angiosperms, the two 
cotyledons are mostly folded, and thus prevent the exposure of the growing tips to 
outer environmental conditions. However in Tecoma stans it is found that the two 
cotyledons are unfolded, which leads to exposure of the plumule and the radical. The 
shape of the embryo seems to be very characteristic, adapting itself to be dispersed at 
longer distances. The embryo also seems to have evolved in order to orient itself 
according to the shape of the seed for longer distance dispersal. However the structure 
of the embryo seems to have detrimental effect on the survival of the species in xeric 
condition, since the plumule is not having the said protection which is normally seen in 
case of many angiosperms. 
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INTRODUCTION 

 

The reproductive capacity or potential of plants is a very critical aspect of 

plant reproduction, which depends on the structure of fruit, seed and the 

embryo. Reproductive capacity of many plants is extremely great and that 

there are large differences between species. These differences may be the 

result of different selective pressures and are related to the ability of a species 

to persist in time and in space (Harper and White, 1974). Reproductive 

strategy may also affect the ability of a species to colonize vacant habitat and 

thus may be an important determinant of meta-population dynamics (Pannell 

and Barrett 1998). As a result, there has been much interest in how variation 

in reproductive mode affects geographical distribution and the capacity for 

range expansion, which in the extreme case is manifested as biological 

invasion (Pysek, 1997). 

Tecoma stans (Linn.) H.B. & K. Nov. Gen is a species of flowering perennial 

shrub belonging to family Tecomaceae (which was placed earlier in family 

Bignoniaceae), and is native to South America. The flowers arise in terminal 

raceme with bright yellow colour flowers. Each ovary contains many ovules.  
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The fruit are elongated and compressed. The 

importance of the fruit, seed and embryo has been 

emphasized by several authors with respect to the 

perpetuation of the species (Korkutal, 2005; Labhane 

and Dongarwar, 2012). The present paper deals with 

the study of the fruit, seed and embryo with respect to 

its perpetuation. 

 

MATERIALS AND METHODS 

The plant twigs were collected from various parts of 

Mumbai and Nagpur. The plant was identified with the 

help of Flora of Maharashtra (Singh et al., 2001). The 

twigs containing fruits were collected during the end 

of the growing season, when the fruits were more or 

less green in coloured but ripe enough to dissect out 

the seed and the embryo. The dissected fruit, seed and 

the embryo were observed under dissecting 

microscope. The viable embryo and the unviable 

embryos were identified with respect to presence or 

absence of embryo inside the seed. The unviable seeds 

contain the underdeveloped and withered embryos. 

  

RESULTS AND DISCUSSION 
 

The fruit size varies from 12-20 cm in length and 0.5 -

0.6 cm in breath. The mature seed is approximately 0.5 

cm × 12 cm. The mature embryo dissected is about 0.3 

× 0.6 cm. The seeds are non-endospermic.  The plants 

selected in the present investigation were further 

explored with respect to presence or absence of viable 

embryos. The number of seeds present in a mature 

fruit varies from 7-36. The Viable seed are 

characterised by fully developed fruit, whereas the 

non viable fruits contains hollow seeds. The viable 

seed only contains the embryo, whereas the non-viable 

seeds are devoid of any embryo (Table-1, Plate-1).  

The percentage viability is less in Mumbai region as 

compared to Nagpur. The most probably reason can be 

attributed to the effect of pollution in metro cities. 

Pollution seems to have effect on morphology and 

metabolic phenomena including photosynthesis 

(Nighat and Mahmooduzzafar, 2000) and 

carbohydrate accumulation, along with the 

reproductive capacity of the plant (Salisbury, 1942). 
 

The fruits are categorized as small, medium and large, 

based on its length. The reproductive capacity of the 

plant shows great variability, with respect to the size 

of the fruit namely the small, medium and large fruits. 

 

The small as well as the large fruits in most of the 

cases shows the presence of seeds without any 

embryo. However the medium size fruits show the 

more viable number of seeds. The loss of viability in 

case of larger fruits can be attributed to the absence of 

well developed or thin testa, non-availability of 

endosperms and structure of embryo (Table-2, Plate-

1). The embryo abortion is also more in case of seed 

observed from Mumbai region as compared to Nagpur. 

The embryo abortion in Mumbai region can also be 

related to pollution since Nagpur is considered as less 

polluted city as compared to Mumbai. The work on 

embryo abortion has also been reported in Asclepias 

speciosa, Oxalis magnifica, Epilobium angustifolium, 

Dalbergia sissoo Cynoglossum officinale, Schima 

wallichii, some Acanthaceae members (Labhane & 

Dongarwar, 2012) etc. However, the embryo abortion 

is very common among many fruit plants (Nakamura, 

1988). 

The structure of embryo is very distinct in case of T. 

stans (Plate-1). In most of the angiosperms, the two 

cotyledons are mostly folded, and thus prevent the 

exposure of the growing tips to outer environmental 

conditions. However in T. stans it is found that the two 

cotyledons are unfolded, which leads to exposure of 

the plumule and the radical. The structure of embryo 

shows great variation in morphology (Periasamy, 

1990). 
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Table 1: Showing the number of seeds in each fruit and viability of the seed with respect to the presence or 

absence of embryo.  

Sr. no.  Size of fruit  No. of seed in fruit  Viable /Non-viable seed  Place of collection 

1.  Long  36  All are non-viable  Mumbai 

2.  Medium  14  All are non-viable  Mumbai 

3.  Medium  18  2 non-viable, rest viable  Mumbai 

4.  Medium  18  All are viable  Mumbai 

5.  Medium  18  3 non-viable, rest viable Mumbai 

6.  Medium  17  All are viable  Mumbai 

7.  Small  7  All are non-viable  Mumbai 

8.  Medium  18  All are viable  Mumbai 

9.  Medium  17  All are viable  Mumbai 

10.  Small  7  All are non-viable  Mumbai 

Total  170 (17±8) 101 viable/ 69 Non viable  

1.  Small 7 All are non-viable Nagpur 

2.  Small 8 All are non-viable Nagpur 

3.  Medium 16 All are viable  Nagpur 

4.  Medium  18 All are viable  Nagpur 

5.  Medium  17 All are viable  Nagpur 

6.  Small 7 All are non-viable Nagpur 

7.  Medium 18 4 non-viable, rest viable Nagpur 

8.  Long 34 All are non-viable Nagpur 

9.  Medium 17 All are viable  Nagpur 

10.  Medium 18 All are viable  Nagpur 

Total  160 (16±8) 100 viable/ 60 Non viable  

(The above table shows the average of number of seeds present in each fruit collected from 10 different plants at each 

location). The figure in the bracket indicates the mean and its standard deviation. 

Table 2: Showing number of seeds in the fruit with abortive and viable embryo  

Sr. no. 
No. of 
seeds 

No. of 
embryo 

No. of young/ 
mature embryo 

No. of aborted 
embryo 

No. of viable 
embryo 

Place of 
collection 

1. 40 - All mature All abortive Nil Nagpur 
2. 43 - All mature All abortive Nil Mumbai 
3. 24 22 22 mature 2 abortive 22 Mumbai 
4. 25 21 21 mature 4 abortive 21 Nagpur 
5. 18 18 18 mature - 18 Nagpur 
6. 18 14 14 mature 4 abortive 14 Mumbai 
7. 31 30 30 mature 1 abortive 30 Nagpur 
8. 42 39 39 mature 3 abortive 39 Mumbai 
9. 18 18 18 mature - 18 Nagpur 

10. 18 17 17 mature 1 abortive 17 Nagpur 
11. 7 - - All abortive Nil Mumbai 
12. 7 - - All abortive Nil Nagpur 
13 38 - All mature All abortive Nil Nagpur 
14 41 - All mature All abortive Nil Mumbai 
15 26 22 22 mature 4 abortive 22 Mumbai 
16 25 22 22 mature 3 abortive 22 Nagpur 
17 9 - - All abortive Nil Mumbai 
18 9 - - All abortive Nil Nagpur 
19 31 29 29 mature 2 abortive 29 Nagpur 
20 42 38 38 mature 4 abortive 38 Mumbai 

TOTAL 512 290 290 222 290  

(N=20, fruit and seeds from 20 different plants were randomly collected and analyzed for embryo abortion) 
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CONCLUSION 

The structure of the fruit, seed and embryo seems to 

have detrimental effect on the survival of the species 

in xeric condition. The seed has been adapted for 

dispersal for longer distances being papery; however 

the evolution in the structure of seed seems to have 

led to the formation of flattened and unfolded embryo 

exposing both the radicle and the plumule to 

adversaries of nature. The condition of the seed 

becomes even more precarious since the seed is 

devoid of endosperm. 
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