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Rao  2012 ; Gaikwad et�al.  2014 ; Nayar et�al.  2014 ; Subbaiyan 
et�al.  2014 ; Sarvalingam and Rajendran  2016 ; Datar and 
Watve  2018 ; Dalavi et�al.  2020 ). Fabaceae (Leguminosae) 
is one of the angiosperm families dominantly represented 
in Western ghats in terms of indigenous and invasive/intro-
duced species, as well as cultivated species (Ganeshaiah and 
Umashankar  2003 ; Nayar et�al.  2006 ,  2014 ). 

 Comprising of more than 750 genera and 19,500 spe-
cies, Fabaceae is the third-largest family of angiosperms, 
which is represented in all the biomes-arid, Mediterranean, 
savanna, seasonally dry, temperate, tropical and rain forest 
climate systems (Lewis et�al.  2005 ; LPWG  2013 ,  2017 ). 
Fabaceae have under it six subfamilies-Cercidoideae, Detari-
oideae, Duparquetioideae, Dialioideae, Caesalpinioideae and 
Faboideae (Papilionoideae)-that are distinguishable by their 
” ower morphology (LPWG  2017 ). The common character 
of all the subfamilies is the presence of only one carpel per 
” ower which upon fertilization develops into a monoloc-
ular pod or legume (Lewis et�al.  2005 ). Cercidoideae has 
12 genera and nearly 335 species, growing as trees, shrubs 
or tendriler lianas in some of the tropical climate areas of 
the world. Detarioideae consists of about 760 species of 84 
genera that grow as trees and shrubs in tropics. Duparque-
tioideae has only one species which is tropical. Dialioideae 
has about 85 species belonging to 17 genera that grow in 
tropics. Caesalpinioideae consists of 148 genera and 4400 
species that grow as trees, shrubs and lianas in temperate and 
tropical climatic areas. Faboideae is the largest subfamily 
containing 503 genera and about 14,000 species of diverse 
habits, including herbs, climbing herbs, shrubs, climbing 
shrubs and trees, that are distributed over all kinds of climate 
areas (Lewis et�al.  2005 ; Bruneau et�al.  2013 ; LPWG  2013 ). 
All subfamilies, except Duparquetioideae, are represented in 
Western Ghats (Nayar et�al.  2014 ). 

 Among the constellation of morphological features that 
characterize individual species/subspecies, leaf shape (leaf 
type) is an important and prominently visible trait. Leaf or 
leaf-like organs such as stipules and bracteoles are essential 
to the non-parasitic angiosperms. Leaves harvest light, “ x 
carbon-di-oxide and accomplish gas exchange in the process 
of photosynthesis, store water and nutrients and elicit and 
participate in plant•s responses to abiotic stresses, patho-
gens and pests and symbiotic microorganisms (Evert and 
Eichhorn  2006 ). The species of all the six Fabaceae sub-
families are known to bear unifoliate (simple) or multifoliate 
(compound) leaves (Champagne and Sinha  2004 ; Sharma 
and Kumar  2013 ), although there is predominance of the 
compound leaf bearing species (Sharma and Kumar  2013 ). 
Each unifoliate or compound leaf is attached to stem via 
its petiole and has a bud in the axil (Dengler and Tsukaya 
 2001 ; Micol and Hake  2003 ). Whereas unifoliate leaves are 
determinate, compound leaves demonstrate degrees of semi-
determinacy. A unifoliate leaf consists of a laminated single 

continuous blade extended on a petiole. In a compound leaf, 
the blade (lamina) consists of multiple discontinuous blades, 
lea” ets or (pinnae), each resembling a leaf, that are attached 
to rachis directly or via their petiolules, in pinnate or pal-
mate arrangement. The sequential order of rachis branch-
ing leads to uni-, bi-, tri- or higher order of pinnateness in 
compound leaves (Dengler and Tsukaya  2001 ; Efroni et�al. 
 2010 ; Jiamenez-S  2011 ; Townsley and Sinha  2012 ). The 
compound pinnate leaves are pari-or impari-nately, uni-, 
bi- or tri- pinnate. The tripinnate and bipinnate leaf bearing 
species are known only in the Faboideae and/or Caesalpin-
ioideae (Kumar et�al.  2009a ,  b ; Mishra et�al.  2009 ; Sharma 
et�al.  2012 ,  2013 ; Sharma and Kumar  2013 ; LPWG  2017 ). 
In many compound leaf bearing Fabaceae species, unifoli-
ate and variously compound leaves are present on the same 
plant (heteroblasty) at di� erent stages of development or in 
response to chemical/environmental stimuli. Many of the 
leaf types so elicited mimic leaf types present in heterolo-
gous species. This property suggests that Fabaceae species 
may have a common genetic apparatus in which polymor-
phism at the concerned genes allows development of uni-
foliate leaves as well as leaves having di� erent degree of 
compoundness (DeMason and Villani  2001 ; Kaplan  2001 ; 
Marcotrigiano  2001 ; Blein et�al.  2008 ; DeMason and Chetty 
 2011 ; Nicotra et�al.  2011 ; Geeta et�al.  2012 ; Sharma and 
Kumar  2013 ; Runions et�al.  2017 ). Studies on the genetic 
control of leaf shape have been in progress in a number 
of species, including  Arachis hypogea  (Bhide and Desak 
 1970 ; Pattanashetti et�al.  2008 ; Branch  2018 ),  Cicer ari-
etinum  (Pundir et�al.  1990 ; Davis  1991 ; Toker et�al.  2012 ), 
 Glycine max  (Jeong et�al.  2013 ),  Medicago sativa  (Baen-
ziger  1977 ),  M. truncatula  (Di Giacomo et�al.  2008 ),  Pisum 
sativum  (Hofer et�al.  1997 );  Trifolium repens  (Tashiro et�al. 
 2010 ) and  Vigna radiata  (Tah  2006 ; Singh and Chaturvedi 
 1982 ; Jiao et�al.  2019 ) of Fabaceae. However, presently the 
leaf types determining genetic apparatus of Fabaceae is best 
exempli“ ed by its model species  Medicago truncatula  and 
 Pisum sativum.  

 Application of forward and reverse genetics in the herba-
ceous-annual Papilionoideae species  Medicago truncatula  
and  Pisum sativum  have revealed some of the major genes 
that control the formation of unifoliate leaves and compound 
leaves of varying complexity (Bar and Ori  2015 ). In both 
these model species, the wild type adult plant leaves are 
compound. Leaves in  M. truncatula  is trifoliate (unipinnate 
imparipinnate) and in  P. sativum  it consists of two or three 
pairs of lea” ets proximal to petiole, two, three or four pairs 
of tendrils distal to the petiole and an apical tendril (unipin-
nate imparipinnate). In the wild type, juvenile leaf is simple 
in  M. truncatula  and that in  P. sativum  is compound con-
sisting of a pair of lea” ets with or without a simple apical 
tendril. There is heteroblasty and compound leaves of mini-
mum and maximum complexity are produced in  P. sativum  
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