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INTRODUCTION 
 
PHENOLOGY is the study of relationship between climatic 
factors and periodic phenomena in organisms. Pattern of 
phenological events are variously used for characterization of 
vegetation type (Opler et al., 1980; Shim well 1972). The 
study of plant phenology provides knowledge about the pattern 
of plant growth and development as well as the effects of 
environment (Zhang et al. 2006). PHENOLOGY is an 
important function of forest ecosystem that relates the growth 
habit of a species with the physical environmen
development in plants at a place is largely determined by their 
changing environment. Phenology embraces all the studies of 
the relationships between environmental factors and periodic 
developmental phenomenon in plant. Each stage in period
phenomenon is termed as phenophase and the sequence of 
different phenophases in a year is called 
analysis. It is a quantitative measurement of life cycle or 
specific phenophase.  The main phenophases in plants are 
seed germination, bud bursting, leaf development, flowering 
time, fruit and seed dispersal, senescence and litter fall (Leith, 
1970). PHENOLOGICAL analysis of trees provides a potential 
tool to address critical questions related to modelling and 
monitoring of climate change (Schwartz, 1999). 
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ABSTRACT 

Phenological behaviour of five dominant tree species has been studied in a mixed dry deciduous forest 
of Orchha, Tikamgarh (M.P.). All five tree species bear new foliage in dry months from March to 
June. The leaf fall was seasonal and various studied tree species shed their leaves at different intervals 
during study period. The leaf fall period covered the month from last wee
March. The leaf retention period, in present study, exhibited that A
retained fully mature green leaf for three months and three weeks and 
mature green leaf for longest period while L. coromendelica retained fully mature green leaf for 
shortest period. The leafless period of trees illustrated that L. coromendelica 
period. The flowering was found seasonal and various studied tree species had flow
intervals during study period and fruit fall occurred from December to first week of July in different 
tree species 
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Climate change will affect many aspects of the biology of 
tropical trees, and its effect on plant phenology would be of 
immense significance (Corlett and Lafrankie, 1998). In recent 
years, therefore, the focus of phenological studies has shifted 
to questions of how phenology will be affected by global 
climate change and what consequences any
may have for species distribution and ecosystem function. The 
control of phenology in tropical trees is not well understood 
(Borchert et al., 2002). Much of the available phenological 
information on tropical trees is inadequate, partly bec
lack of standardized terminology, and also because most 
studies have been for a short term and have focused on 
community level patterns only (Newstrom 
present study was undertaken with a view to study phenology 
of five dominant tree species A
fistula, L. coramandelica and T. grandis
dry deciduous forest of Orchha, Tikamgarh (M.P.).

 
MATERIAL AND METHODS
 
 

Study site and Climate 
 
The study was conducted at Orchha
June 2017. This forest is located nearly 18 km. from Jhansi, 
U.P. (25°27’ N latitude 78°
Tikamgarh road in Orchha range of Tikamgarh district, M.P. 
(24°26’ and 25°40’N latitude and 78
longitude).  
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The climate of this forest is semi-arid and has a distinct 
seasonality. On the basis of distribution of rainfall and 
variation in temperature, the climate of Tikamgarh can be said 
to be typically monsoonic and can be divided into three distinct 
season viz., warm-wet rainy (mid - June to September); cool-
dry winter (November to February) and hot–dry summer (April 
to June). March and October represent the transitional months 
between seasons, the major part of both being closer to the 
season following them.  
 

Methods of studying phenology: Two phonological study 
plots (> two ha each) were established in Orchha forest. Five 
individuals (> 30cm GBH and > 6m height) of dominant tree 
species A. pendula, B. monosperma, C. fistula, L. 
coramandelica and T. grandis were marked. Weekly 
observations were taken on leaf and reproductive phenology. 
The observations on phenological events were summarized on 
monthly basis. A species was considered to be passing through 
peak of a particular phenophase if three of five marked 
individuals were found in that particular phenophase. Finally, 
information about all the tree species was tabulated and the 
species of similar characteristics were categorized together into 
suitable co-related group of identical phonological behaviour. 
 

RESULTS 
 

Results on phonological behavior of selected dominant tree 
species are presented in figure 1 and 2.  
 

Phenology of Anogeissus pendula 
 

Leaf phenology: The leaf flush in A. pendula began in the last 
week of March and leaves became fully develop by the end of 
June. Young leaves were small sized, pinkish-yellow and had 
silky hairs on both surface. At maturity leaves changed their 
colour to green and hairs were also gradually reduced. All the 
trees retained green leaves till the last week of October and in 
the beginning of November leaves began change their colour 
to dull-radish. All leaves turned into dry and dull-radish before 
falling.  The leaf fall started in winter season in last week of 
November and trees became leafless in first week of March. 
The tree of A. pendula remained leafless in first and second 
week of March for very short period.  
 

Reproductive phenology: The flowering of A. pendula started 
in the last week of July and completed by the third week of 
September. The fruiting and fruit retained period was from last 
week of September to third week of December. The fruit fall of 
this species was occurred from last week of December to third 
week of February.  
 

Phenology of Butea monosperma: 
 

Leaf phenology: The initiation of new leaves in B. 
monosperma began in the first week of April and leaves 
became fully matured by the end of June. Young leaves were 
small sized, light green in color and had hairs. At maturity 
leaves changed their color to dark green and hairs were also 
gradually reduced. The mature leaf retained period of B. 
monosperma was from first week July to end of January. The 
leaf fall started in first week of February and completed by end 
of March.  
 

Reproductive phenology: The flowering of B. monosperma 
began in the second week of February and completed by first 
week of April. The fruiting and fruit retained period was from 
second week of April to third week of May.  

The fruit fall of this species was occurred from last week of 
May to last week of June. 
 

Phenology of Cassia fistula: 
 

Leaf phenology: The initiation of new leaves in C. fistula 
started in the last week of April and leaves became fully 
matured by the end of June. Young leaves were small sized 
and light green in color. At maturity leaves changed their color 
to dark green. The mature leaf retained period of C. fistula was 
from first week July to third week of November. The leaf fall 
started in last week of November and tree became leafless in 
third week of March. The trees of C. fistula remained leafless 
for one month from last week of March to third week of April. 
 
Reproductive phenology: The flowering of C. fistula initiated 
in the third week of May and completed in last week of July. 
The fruiting and fruit retained period was from first week of 
August to second week of January. The fruit fall of this species 
was occurred from third week of January to second week of 
Aril.  
 

Phenology of Lannea coromendelica 
 
 

Leaf phenology: The leaf flush in L. coromendelica began in 
the last week of April and leaves became fully matured by the 
end of June. Young leaves were small sized, light green in 
color. At maturity leaves changed their color to green. The 
mature leaf retained period of L. coromendelica was from first 
week July to third week of Septemder. The leaf fall started in 
last week of September and tree became leafless in last week 
of December. The leafless remained leafless from first week of 
January to third week of April.  
 

Reproductive phenology: The flowering in L. coromendelica 
started in the last week of January and completed by the last 
week of March. The fruiting and fruit retained was from first 
week of April to last week of May. The fruit fall of this species 
was occurred from first week of June to first week of July. 
  
Phenology of Tectona grandis  
 

Leaf phenology: The initiation of new leaves in T. grandis 
began in the last week of April and leaves became fully 
matured by the end of June. Young leaves were small sized 
and light green in color. At maturity leaves changed their color 
to dark green. The mature leaf retained period of T. grandis 
was from first week July to third week of November. The leaf 
fall started in last week of November and completed by the last 
of March. The trees of T. grandis stayed leafless for three 
weeks in the month of April. 
 

Reproductive phenology: The flowering in T. grandis 
initiated in the second week of July and completed by the last 
week of September. The fruiting and fruit retained period was 
from first week of October to last week of November.  The 
fruit fall of this species was occurred from first week of 
December to last week of March. 

DISCUSSION 
 
The five selected dominant tree species A. pendula, B. 
monosperma, C. fistula, L. coramandelica and T. grandis 
occurring in mixed dry deciduous forest of Orchha, Tikamgarh 
exhibited diversity in leaf and reproductive phenology. 
However, as per climate of the study site, peaks for all 
phenophases    were distinguished due to defined seasons.   
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Figure 1. Leaf phenological behaviour and events of studied five important tree species at a mixed dry   deciduous forest of Orchha, Tikamgarh, M.P 
 

Name of species A.pendula B. monosperma C. fistula L. coramandelica T. grandis 
 
 

Leaf phenophases Leaf phenophases Leaf phenophases Leaf phenophases Leaf phenophases 
LP LRP LFP LP LP LRP LFP LP LP LRP LFP LP LP LRP LFP LP LP LRP LFP LP 

July 
 

IW                     
IIW                

IIIW                
IVW                

Aug. IW                
IIW                

IIIW                
IVW                

Sept. IW                
IIW                
IIIW                

IVW                 
Oct. IW                

IIW                
IIIW                

IVW                
Nov. IW                

IIW                
IIIW                

IVW                   
Dec. IW                

IIW                
IIIW                

IVW                
Jan. IW                 

IIW                
IIIW                

IVW                
Feb. IW                 

IIW                
IIIW                

IVW                
March IW                

IIW                 
IIIW                

IVW                  
April IW                  

IIW                
IIIW                

IVW                   
May IW                

IIW                
IIIW                

IVW                
June IW                

IIW                
IIIW                

IVW                

 (LP: Leafing period; LRP: Leaf retained period; LFP: Leaf fall period; LLP: Leafless period; IW: First week; IIW: Second week; IIIW: Third week; IVW; Fourth week) 
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Figure 2. Reproductive phenological behaviour and events of studied five important tree species at a mixed dry deciduous forest of Orchha, Tikamgarh, M.P. 
 

Name of species A.pendula B. monosperma C. fistula L. coramandelica T. grandis 
 
 

Repro. phenophases Repro. phenophases Repro. phenophases Repro. phenophases Repro. phenophases 
FP FFRP FFP FP FFRP FFP FP FFRP FFP FP FFRP FFP FP FFRP FFP 

July 
 

IW                
IIW               

IIIW              
IVW              

Aug. IW              
IIW             
IIIW             
IVW             

Sept. IW             
IIW             
IIIW             
IVW              

Oct. IW              
IIW             
IIIW             
IVW             

Nov. IW             
IIW             
IIIW             
IVW             

Dec. IW              
IIW             
IIIW             
IVW              

Jan. IW             
IIW             
IIIW              
IVW             

Feb. IW            
IIW            
IIIW           
IVW            

March IW            
IIW            
IIIW            
IVW            

April IW              
IIW              
IIIW              
IVW              

May IW              
IIW              
IIIW              
IVW              

June IW              
IIW             
IIIW             
IVW             

                                                 (FP: Flowing period; FFRP: Fruiting and fruit retained period; FFP: Fruit fall period; IW: First week;  IIW: Second week; IIIW: Third week; IVW; Fourth week) 
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In present study all five tree species bear new foliage in dry 
months. This period covered the months from March to June. 
Three tree species C.fistula, L.coromendelica   and T. grandis 
exhibited same pattern of leafing and putted on new foliage 
during late summer month i.e. last week of April to end of 
June. However, A. pendula and B.monosperma began leafing 
in early summer and completed by the end of June. The leafing 
in dry season may be attributed to hot months of the year 
before rains. Leaf-production towards the end of the dry season 
and before rains has also been observed in tree species by 
several workers (Frankie et al. 1974; Kikim and Yadava 2001; 
Shukla and Ramakrishnan 1982; Singh and Kushwaha 2005a 
and b; Singh and Singh 1992; Sundriyal 1990). This may be 
attributed to the triggering effect of the rising temperature 
(Walter 1968) and increase in length of photoperiods (Lawton 
and Akpan 1968; Njoku 1964). The role of photoperiod has 
been confirmed by Rivera et al. (2002) who reported that 
spring flushing in tropical semi-deciduous trees is induced by 
an increase in photoperiod of 30 minutes or less. They further 
suggested that production of new foliage shortly before the 
rainy season is likely to optimize synthetic gain in tropical 
forests with relatively short growing season. Borchert and 
Rivera (2001) also suggested that in dry summer season, the 
vegetative buds of spring flushing stem succulent species are 
in a state of endo-induced dormancy induced and terminated 
by declining and increasing photoperiod, respectively.   
 
In present study leaf fall was seasonal and various studied tree 
species shed their leaves at different intervals during study 
period. The leaf fall period covered the month from last week 
of September to end of March. Out five tree species 
L.coromendelica was early winter defoliating species, in which 
leaf fall began in the last week of September and completed by 
the end of December whereas B.monosperma shed their leaves 
in spring season and continued at the commencement of 
summer i.e. leaf fall started in first week of February and 
completed by the end of March. The rest of tree species 
namely A. pendula C.fistula and T. grandis were found to be 
mid-winter defoliating and shed their 90 percent leaves. The 
patterns of leaf fall, in selected five dominant tree species A. 
pendula, B. monosperma, C. fistula, L. coramandelica and T. 
grandis occurring in a mixed dry deciduous forest of Orchha, 
Tikamgarh, is similar to the pattern observed in dry deciduous 
forest of Sagar (M.P.) by Bhatnagar (1968), Joseph (1977) and 
Tripathi (1987). Reich and Borchert (1982) suggested that the 
leaf-fall during the dry season was directly influenced by the 
decline in soil moisture and increasing water stress conditions. 
The results are also in conformity with Singh and Singh (1992) 
who reported that initiation of leaf fall coincides with the onset 
of the post-monsoon low temperature dry period and can be a 
mechanism maintaining turgidity of shoots.   
 
The leaf retention period, in present study, exhibited that three 
species namely A. pendula, C.fistula and T. grandis retained 
fully mature green leaf for three months and three weeks i.e. 
from first week of July to third week of November. Out of all 
tree species B. monosperma retained fully mature green leaf 
for longest period from first week of July to last week of 
January however L. coromendelica retained fully mature green 
leaf for shortest period only for two months and three weeks 
i.e. from first week of July to third week of September. The 
leafless period of trees illustrated that L. coromendelica stayed 
leafless from first week of January to third week of Aril for 
longest period while left over tree remained leafless for one 
month or less than month. In present study patterns of leaf 

retention and leaf less period is also similar to the pattern 
observed in dry deciduous forest of Sagar (M.P.) by Bhatnagar 
(1968), Joseph (1977) and Tripathi (1987). In present study 
flowering was found seasonal and various studied tree species 
had flower at different intervals during study period. Out five 
tree species A. pendula and T. grandis was rainy flowering 
whereas L. coromendelica and B. monosperma was late winter 
flowering species. Only C. fistula had flowers from summer to 
rainy months. The fruiting and fruit retained period of trees 
illustrated that fruiting and fruit retained period of C. fistula 
was longest followed by A. pendula, L. coromendelica , T. 
grandis and B. monosperma. In present study fruit fall 
occurred from December to first week of July in different tree 
species (fig.2). In present study patterns of fruiting, fruit fall 
and fruit retained period is also similar to the pattern observed 
in dry deciduous forest of Orchha, Madhya Pradesh by Verma 
et al., (2007), Joseph (1977) and Tripathi (1987). 
 

REFERENCES 
 
 

Bhatnagar, S. 1968. Ecological studies of forests of Sagar with 
special reference to litter and ground flora. Ph. D. thesis, 
Sagar University. 

Borchert, R. and Rivera, G.  2001. Photoperiodic control of 
seasonal development and dormancy in tropical stem-
succulent trees. Tree Physiology 21: 213-221.  

Borchert, R., Rivera, G. and Hagnauer, W. 2002. Modification 
of vegetative phenology in a tropical semi-deciduous forest 
by abnormal drought and rain. Biotropica, , 34, 27–39. 

Corlett, R. T. and Lafrankie, J. V. 1998. Potential impacts of 
climatic change on tropical Asian forests through an 
influence on pheno-logy. Climate Change , , 39 , 439–453. 

Frankie, G.W., Baker, H.G. and. Opler, P.A. 1974. 
Comparative phenological studies of trees in tropical wet 
and dry forests in the low lands of Costa Rica. Journal of 
Ecology 62 : 881-919. 

Joseph, R.N. 1977. An ecological study of organic layer of 
some forests of Sagar. Ph.D. Thesis, Sagar Universaity, 
Sagar. 

Kikim, A. and P.S. Yadava. 2001. Phenology of tree species in 
subtropical forests of Manipur in north eastern India. 
Tropical Ecology 42: 269-276.  

Lawton, J. R. S. and E. E. J. Akpan. 1968. Periodicity in 
Plumeria. Nature 218: 384-386.  

Leith, H. 1970. Phenology in productivity studies. In : 
Analysis of temperate forest ecosystems (Ecological 
studies Vol. I) (ed. D.E. Reichle). Springer-Verlag, 
Heudelberg : 29-56. 

Newstrom, L. E., Frankie, G. W. and Baker, H. G. 1994. A 
new classifi-cation for plant phenology based on flowering 
patterns in lowland tropical rainforest trees at La Selva, 
Costa Rica. Biotropica , 26 , 141–159. 

Njoku, E. 1964. Seasonal periodicity in the growth and 
development of some forest trees in Nigeria. II. 
Observations on seedlings. Journal of Ecology 2 : 19-26.  

Opler, P.A., Frankie, G.W. and Baker, H.G, 1980. 
Comparative phenological studies of treelet and shrubs 
species in tropical wet and dry forests in the lowlands of 
Costa Rica . Journal of Ecology 68: 167-188.  

Raj Kumar Verma, Vinod Kumar and S.R. Gupta 2007. 
Reproductive phenology of trees species in a mixed dry 
deciduous forest Orchha, Madhya Pradesh. Journal of 
Tropical Forestry, 23 (I and II): 47-55. 

Raj Kumar Verma., Vinod Kumar, R. K.  Agarwal and Gupta, 
S.R.  2007. Diversity   of   leaf phenology of tree species in 

68839                                                International Journal of Current Research, Vol. 10, Issue, 05, pp.68835-68840, May, 2018 
 



a mixed dry deciduous forest Orchha, Madhya Pradesh. 
Annals of Forestry, 15 (2): 207-219. 

Reich, P. B. and R. Borchert. 1982. Phenology and 
ecophysiology of the tropical tree,Tabebuia  neochrysantha 
(Bignoniaceae). Ecology 63: 294- 299. 

Rivera, G., S. Elliott., L.S. Caldas, G. Nicolossi, V.T.R. 
Coradin and R. Borchert. 2002. Increasing day length 
induces spring flushing of tropical dry forest trees in the 
absence of rain. Trees 16 : 445-456. 

Schwartz, M. D. 1999. Advancing to full bloom: Planning 
phenological research for the 21st century. Int. J. 
Biometeorol., 42 , 113 –118. 

Shimwell, D. W. 1972. The Description and Classification of 
Vegetation. University of Washington Press, Seattle.  

Shukla, R. P. and Ramakrishnan, P. S. 1982. Phenology of 
trees in a sub-tropical humid forest in north - eastern India. 
Vegetatio 49 : 103 -109.  

Singh, J. S. and Singh, V. K. 1992. Phenology of seasonally 
dry tropical forest. Current Science 63 : 684 - 688.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Singh, K.P. and Kushwaha, C.P. 2005a. Emerging paradigms 
of tree phenology in dry tropics. Current Science 89: 964-
975.  

Singh, K.P. and Kushwaha, C.P. 2005b. Paradox of leaf 
phenology : Shorea robusta is a semi-evergreen species in 
tropical dry deciduous forest in India. Current Science 88 : 
1820-1824.  

Sundriyal, R. C. 1990. Phenology of some temperate woody 
species of the Garhwal Himalaya. International Journal of 
Ecology and Environmental Sciences 6: 107-117.  

Tripathi, J.P. 1987. A note on phenological observations on 
Anogeissus pendula Edgew. Indian For., 104 : 587-588. 

Walter, H. 1968. Die Vegetation der Erde in Oeko-
physiologischer Betrachtung . Vol. 2, Fischer, Stuttgart.  

Zhang, G., Song, Q.  and Yang, D.  2006. Phenology of Ficus 
racemosa in Xishuangbanna, Southwest China . Biotropica  
38 : 334-341. 

 

******* 

68840                                       Piyush Paul, Phenological behaviour of five dominant tree species in a mixed dry deciduous forest of  
                                                                                                   Orchha, Tikamgarh (Madhya Pradesh) 
 


