
Eco. Env. & Cons. 29 (October Suppl. Issue) : 2023; pp. (S145-S148)
Copyright@ EM International
ISSN 0971–765X

Effect of seed storage on germination and seed vigour
of Tecomella undulata

Nishita, Vishal Johar*, Vikram Singh, Siriki Gopinath and Moses Malsawmsanga Colney

Department of Horticulture, School of Agriculture, Lovely Professional University,
Phagwara 144 411, Punjab, India

(Received 23 March, 2023; Accepted 26 May, 2023)

ABSTRACT

The present study was carried out at the forestry research area of Lovely Professional University, Phagwara
(Punjab) to evaluate the optimum temperature for seed germination and seed vigour of Tecomella undulata.
Seeds from 150 candidate plus trees (CTPs) were placed at three different substrata, i.e. top of paper, between
the paper and sand at different temperature viz. 20 oC, 25 oC and 30  oC, respectively in a seed germinator
and the data for the optimum temperature for seed germination was recorded after 10 days. The data
pertaining to standard germination, root length, shoot length, seedling dry weight, seedling vigour index-
I and seedling vigour index-II were recorded to evaluate the performance of the fresh Rohida seeds. Results
revealed that during storage, there was a loss of viability in the seeds. However, non-significant decrease
was observed in seedling length and seedling dry weight after six months of storage. Therefore, the findings
of the present study reveal that six months after storage, quality planting stock can be produced by increasing
the seed rate.
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Introduction

The bignoniaceae family is considered as one of the
most important plant families for its dicotyledons
which have attracted the attention of taxonomists
due to high economic values throughout the globe.
Similarly, Tecomella undulata, the state flower of
Rajasthan commonly known as Rohida, a nearly
evergreen medium heighted tree with dropping
branches found in the Thar deserts of India and Pa-
kistan is one of the important member of this family
(Kritikar and Basu, 1935; Nadkarni, 2000 and
Mathus et al., 2010). The species grows upto a height
4 to 8 m with an average circumference ranging
from 50-80 cm having a very slow growing habit
with a deep root system. It grows as one of the co-
dominant trees in the arid and semi-arid ecosystem

of western Rajasthan and the adjoining plains of
Haryana and Punjab, alongside Prosopis cineraria
(Kumar and Tamilarasan, 2017). Rohida can grow
successfully in the arid regions with an average rain-
fall of 250-400 mm (Jindal et al., 1987).

The species is known for its high quality timber
used for the manufacturing of furniture’s, agricul-
tural implements, cots, doors etc. and is a main
source of timber amongst the indigenous tree spe-
cies of desert regions of Shekhawati and Marwar in
Rajasthan hence, it is also locally known as ‘Desert
Teak’ or ‘Marwar Teal’ due to its very hard and high
quality timber (Meena and Yadav, 2019). The leaves
are an important source of protein (12.20 per cent),
minerals and crude fibers (15.80 per cent) hence, are
many time provided as a feed supplement to the
cattle’s (Bhandari, 1978). Beside this the species is
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also known for its huge medicinal properties such as
in curing urinary disorders, enlargement of spleen,
gonorrhea, leukoderma and liver related problems.
Traditionally, the flowers of Rohida are used as a
cure for hepatitis in Pakistan (Dhir and Shekhawat,
2012; Kalia et al., 2014).

However, this versatile tree became threatened
due to large scale felling for its high priced timber
coupled with slow growth and poor germination.
Seed is the only propagating material for the regen-
eration of Rohida however, the seed viability de-
clines very rapidly such that it may decline to zero
just after one year of harvest (Arya et al., 1992).
Therefore, taking into view the importance and sig-
nificance of such a versatile species for its conserva-
tion and improvement, the present study was
planned to determine the effect of storage on seed
germination and seed vigour of Tecomella undulata.

Materials and Methods

The present study was carried out at the Forestry
research area of Lovely Professional University,
Phagwara (Punjab) located at 31.2560° N latitude
and 75.7051° E longitude at an elevation of 234 m
above the mean sea level (MSL). The climate is sub-
tropical monsoonic with an average annual rainfall
of 350-400 mm, 70-80 per cent of which occurs dur-
ing July to September. The fully mature seeds were
collected from the ten superior plus trees of
Tecomella undulata during the month of May and
June and were evaluated for various seed and pod
parameters such as pod length, seeds per pod, etc.

To evaluate the optimum temperature for seed
germination, approximately 150 seeds from all the
candidate plus trees (CTPs) were placed at three dif-
ferent substrata i.e. top of the paper, between the pa-
per and sand at different temperature viz. 20 oC, 25
oC and 30 oC, respectively in a seed germinator and
the data for the optimum temperature for seed ger-
mination was recorded after 10 days. The data per-
taining to standard germination, root length, shoot

Table 1. Standardization of temperature and substrata
for germination test of Rohida

Treatment/ 20 oC 25 oC 30 oC
Temperature

Top of paper 42.66 % 60.66 % 57.33 %
Between paper 38.00 % 50.00 % 38.66 %
Silica Sand 37.33 % 52.66 % 44.00 %

T
ab

le
 2

. E
ff

ec
t o

f s
to

ra
ge

 o
n 

d
if

fe
re

nt
 C

ha
ra

ct
er

is
ti

cs
 o

f s
ee

d
lin

gs
 a

nd
 s

ee
d

s 
of

 R
oh

id
a.

C
ha

ra
ct

er
s

St
an

d
ar

d
Se

ed
lin

g 
d

ry
Se

ed
lin

g
V

ig
ou

r 
In

d
ex

 I
V

ig
ou

r 
in

d
ex

 II
T

et
ra

zo
liu

m
 te

st
 (%

)
G

en
ot

yp
e

G
er

m
in

at
io

n 
(%

)
w

t. 
(m

g)
le

ng
th

 (c
m

)
Fr

es
h

St
or

ed
Fr

es
h

St
or

ed
Fr

es
h

St
or

ed
Fr

es
h

St
or

ed
Fr

es
h

St
or

ed
Fr

es
h

St
or

ed

T
1

62
.6

7
12

.6
7

31
9.

30
32

6.
60

8.
17

7.
76

51
1.

79
97

.9
4

19
98

3.
02

41
32

.3
0

67
.6

7
21

.3
3

T
2

54
.6

7
11

.3
3

32
2.

80
33

1.
60

6.
93

6.
14

37
8.

47
69

.6
9

17
61

9.
53

37
15

.4
7

60
.0

0
22

.6
7

T
3

60
.6

7
14

.6
7

35
5.

96
30

2.
78

7.
65

6.
48

46
4.

05
94

.9
3

21
52

0.
76

44
40

.9
3

66
.6

7
24

.6
7

T
4

62
.0

0
15

.3
3

33
6.

53
32

2.
40

8.
02

7.
64

49
7.

05
11

6.
61

20
87

3.
80

49
29

.7
7

68
.0

0
24

.6
7

T
5

66
.0

0
18

.0
0

33
5.

83
33

5.
68

9.
18

8.
26

60
5.

61
14

8.
74

22
16

8.
93

60
42

.3
0

71
.3

3
26

.0
0

T
6

57
.3

3
10

.6
7

30
9.

03
33

4.
73

7.
00

6.
51

40
1.

57
69

.3
3

17
71

5.
67

35
45

.5
3

61
.3

3
18

.6
7

T
7

64
.6

7
15

.3
3

31
1.

53
33

2.
21

7
8.

54
8.

13
55

1.
93

12
4.

51
20

14
1.

47
50

92
.7

7
70

.0
0

26
.6

7
T

8
62

.6
7

14
.0

0
45

5.
08

32
9.

77
8.

45
8.

05
52

9.
35

11
2.

65
28

40
4.

72
46

16
.7

3
67

.3
3

25
.3

3
T

9
61

.3
3

14
.6

7
32

3.
50

31
6.

92
7.

95
7.

42
48

7.
54

10
9.

05
19

81
9.

17
46

50
.3

3
63

.3
3

24
.6

7
T

10
69

.3
3

20
.0

0
36

6.
07

33
7.

48
9.

34
8.

50
64

7.
61

16
9.

93
25

35
3.

27
67

49
.6

7
77

.3
3

32
.6

7
M

ea
n

62
.1

3
14

.6
7

34
3.

56
32

7.
02

8.
12

7.
49

50
7.

50
11

1.
34

21
36

0.
03

47
91

.5
8

67
.3

0
24

.7
4

R
an

ge
54

.6
7 

-
10

.6
7 

-
30

9.
3 

-
30

2.
78

 -
6.

93
 -

6.
14

 -
37

8.
47

 -
69

.3
3 

-
17

61
9.

53
 -

35
45

.5
3 

-
60

.0
0 

-
18

.6
7 

-
69

.3
3

 2
0.

00
 4

55
.0

8
 3

37
.4

8
 9

.3
4

 8
.5

0
 6

47
.6

1
 1

69
.9

3
 2

53
53

.2
7

 6
74

9.
67

 7
7.

33
 3

2.
67

C
V

 %
6.

34
18

.2
9

11
.9

5
3.

07
9.

40
10

.5
5

15
.5

1
26

.9
3

14
.7

7
19

.6
1

7.
12

14
.0

8



NISHITA ET AL S147

length, seedling dry weight, seedling vigour index-
I and seedling vigour index-II were also recorded to
evaluate the performance of the fresh Rohida seeds.
The same data were again recorded for the seeds
collected from all the ten CPTs after six months of
storage to evaluate the loss in seed viability and
vigour after the six months of storage and the data
obtained were statistically analyzed using the proce-
dures given by Panse and Sukhtame (1989).

Results and Discussion

The study of seed and pod characters of the natural
population is often considered to be useful step in
the study of genetic variability. Highly significant
differences in mean values were established for
seeds per pod and pod length during this study.
Bangarwa (1993) recorded high variability among
seeds per pod, pod length. Solanki et al. (1985) also
reported phenotypic variation in pod and seed size
in natural stands of Acacia Senegal in western
Rajasthan. Bagchi et al. (1990) also observed high
variability for seed characters in Acacia spp.

To standardize the substrata and optimum tem-
perature standard germination was conducted on
three substrata, i.e. top of paper, between paper and
silica sand in laboratory conditions on different tem-
perature viz., 20 ºC, 25 ºC and 30 ºC. The maximum
germination percent (60.66 %) was recorded at 25 ºC
on top of the paper. Hence, further all observations
were taken on the top of paper at 25º.

During storage, there was loss of viability in the
seeds of Rohida in the present study. This loss of
viability and variation among different genotype
was because of many reasons such as seed type, ge-
netic variation and seed moisture content. Standard
germination and Tetrazolium tests are excellent
measure of seed viability. In the present study, lot of
variation was observed among trees for standard

germination, seedling dry weight, seedling length,
vigour index I, vigour index II and tetrazolium test.
Loss of germination and reduction in vigour I,
vigour index II and tetrazolium test was highly sig-
nificant and very high. The reduction was from one-
third to one-sixth. Non-significant decrease was ob-
served in seedling length and seedling dry weight
after six months of storage which suggested that re-
duction in vigour index I and vigour index II was
due to loss in germination percent and not because
of seedling length and seedling dry weight respec-
tively. These results suggested that six months after
storage, quality planting stock can be produced by
increasing the seed rate. Similar results were re-
ported by various workers in different crops such as
okra (Narwal, 1995), cotton (Meena et al., 1994), car-
rot (Maskri et al., 2003), onion (Kumari, 1994), turnip
(Khan et al., 2005). Barton, (1961) found that seeds of
high initial viability were more resistant to
unfavourable storage humidity and temperatures
then those of low initial viability and that seed dete-
rioration once started proceeds rapidly under the
unfavourable storage conditions until the death of
all seeds, although it was not marked under
favourable conditions. Perry, (1969) found a little
loss in viability of seeds which were stored for one
or two years before sowing. In order to minimize the
loss of viability during storage, Agrawal et al. (1976)
emphasized the seed to select a proper place for
bulk seed storage. Several places in different states
of India have been classified as good, moderate and
poor on the basis of all India coordinated studies. A
poor place was not recommended for seed storage.
However, with proper insulation and some precau-
tions for moisture management in the seed storage a
moderate place could be converted in to good one.
This helped in minimizing the loss of viability dur-
ing seed storage. Seed possesses highest viability
and vigour at physiological maturity (Meena et al.,
1994). Thereafter, the seed gradually ages and de-
cline in viability and vigour. Seed deterioration
leads to reduction in seed quality, performance and
stand establishment (Christiansen and Rowland,
1981).
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