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ABSTRACT 

Alfalfa (Medicago sativa L.) also called as queen of fodder or green gold is the most important fodder crop grown in 
Ladakh region owing to its well adaptability in the region. The present population of Ladakh Medicago may be assigned 
to variegated group of Medicago. Three species of Medicago such as Medicago falcate, Medicago sativa and Medicago 
variaadapted to cold arid habitats above 35000 sea level are found in Ladakh and very little efforts have been so far 
done to study the morphological variability of alfalfa sub-population. The aim of this study was to assess variability 
present in the sub-populations for some morphological characters and crude protein contentment as this crop 
contributes 90% of fodder requirement to livestock population in this region and the crude protein content is only the 
source for which this crop has gained such an importance in fodder crops. Among the three sub-population of alfalfa (i.e.) 
Medicago falcata, Medicago sativa and Medicago varia of the three regions of Ladakh (Kargil, Leh and Drass) there was 
significant variability for all the traits under study. Medicagofalcate commonly known as Ole in Ladakh was having 
yellow colour flower, sickled shaped pods and obtuse leaves. Medicagosativa commonly known as yarkandi Ole in Ladakh 
was having purple colour flower, coiled pods and obovate leaf shape. Medicagovaria was having pale yellow flowers with 
both coiled as well as sickled shaped pods and obovate leaves. Crude protein content(%) was recorded highest in 
Medicago varia(26.0%) at Kargil and Leh locations, where as lowest range of protein content was recorded  in 
Medicagosativa (15.5%) at  Kargil location. 
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INTRODUCTION                                                                  
Alfalfa is a deep rooted perennial forage crop that is mainly planted for hay production or grazing. when 
compare to other forage crops, it has  very high yield potential.Alfalfa originated in vavilov”s “Near 
Eastern center Asia Minor, Transcaucasia, Iran and Turkistan .Alfalfa spread from its central of origin into 
Europe, North America, Arabia and eventually south America with invading armies, explorers and 
missionaries as feed for horse and other livestock. In India, alfalfa occupies one million hectare area and 
provides 60 to 130 tons of green forage ha-1. It is grown as a farm crop in Punjab (5417.6 hectares), 
Western UP, Maharashtra (736hectares), Gujarat, Tamil Nadu and West Bengal (796 hectares). After 
sorghum and berseem, alfalfa is the 3rd important fodder crop in India [1]. As far as Jammu and Kashmir is 
concerned, alfalfa is mostly cultivated in Ladakh region. The total area of Ladakh is 1,18524 km2 out of 
which 35,557 km2 is under Pakistan (30%) and 11,852 km2 under China (10%). India occupies an area of 
71,114 km2 (60%) of which 28 per cent is cultivable [2].  Alfalfa is cultivated on an area of 4000 hectares 
where assured irrigation is available [3]. Alfalfa (Medicago spp.) of Ladakh has a long history,[4] 
designated Ladakh as one of the centre of origin. The local people bear testimony to the fact that it has 
been the oldest cultivated as well as wild crop of this area. The original alfalfa of Ladakh was yellow 
flowered Medicago falcata L. It is said that the traders of the old silk route which passed through Ladakh, 
noticed the better performance of Meticago sativa in Yarkandi (Central Asia) and they introduced this 
species in Ladakh to enhance the availability of forage crop for their horses. Medicago falcata in known as 
“ole” while Medicago sativa as “Yarkandi Ole” in Ladakh. The natural hybridization has resulted in a wide 
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range of variability in habit, leaf size, colour of the flower and shape of the pod. High quality forage for 
livestock producers or livestock industry means forage with high protein content and high feed 
consumption is correlated with low fiber and high protein diets. Being a very important crop to 
contribute about 90% in fodder resource to livestock, the study was conducted to determine the diversity 
on the basis of some morphological characters and crude protein content. 
Area of study: 
The exploratory visits was made in order to collect alfalfa sub-populations from cultivation hot spots in 
Ladakh province of Jammu and Kashmir (Drass, Kargil, Leh ) (fig.1) . 

Collection sites for Alfalfa (Medicago) sub-
populations KARGIL

M. falcata = 7
M. sativa = 5
M. varia = 6

LEH
M. falcata = 7
M. sativa = 6
M. varia = 6

DRASS
M. falcata = 6

 

( Fig -1: Study area) 

The total area of Ladakh is 95,876 meter square of which 28 percent is cultivable .Alfalfa is cultivated in 
an area of 4,000 hector where assured irrigation  is available .The different alfalfa species(VIZ), Medicago 
sativa , Medicago falcata and Medicago varia were identified based on flower colour, pod shape and leaf 
shape. The entire route of collection experienced very little precipitation (80mm per annum ) where 
summer temperature may raise to  30 degree calcius  during July and may go down to – 30 during 
December January. 

 
MATERIAL AND METHODS 
Collection ware made as per the standard techniques established by[5] Plant populations from diverse 
habitats selected at random and to differentiate the three species of alfalfa. Identification was made on 
the basis of flower colour, pod shape and leaf shape .The morphological assessment of the pods shape 
,flower colour  and leaf shape revealed that three species of alfalfa were having different flower colour 
,pod shape and leaf shape.Protein content in leaves was also studied in the three species of Medicago  
using  Micro-Kjeldahl method. 
 
RESULTS AND DISCUSSION 
Identification of sub populations were based on some morphological criteria such as flower colour , pod 
shape and leaf shape .Medicagofalcate commonly known as Ole in Ladakh was having yellow colour 
flower, sickled shaped pods and obtuse leaves. Medicagosativa commonly known as yarkandi Ole in 
Ladakh was having purple colour flower, coiled pods and obviate leaf shape. Medicagovaria was having 
pale yellow flowers with both coiled as well as sickled shaped pods and obviate leaves.(Table-1,plate-1). 
The particular species being discussed here are grown in various pockets in distinct geographical areas 
within a province. Yet lot of interchange of genetic material has happened in past among the species due 
to material exchange by farmers, or because of natural crossing among closely located populations. Once 
geographically isolated, founder plants in each of the species seem to have lost their identity and the 
resulting populations out of the partial inter-crossing among themselves have resulted in generations 
characterized by novel variations with respect to easily identifiable traits. This is evident from varied 
diversity for pod shape, seed attributes and plant architecture among and within populations of alfalfa in 
the region. Assuming that species could be designated on the basis of easily identifiable broad features 
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like flower colour, pod and leaf shape, the individual plants were tagged and classified under
Medicagosativa, M. falcata or M. varia
traits among the spp. of alfalfa.Alfalfa is the most important forage legume grown in the Ladakh region. It 
is most and widely adapted perennial f
all other forage legumes. It contributes in 90% of forage requirement to the region both in the form of 
green fodder as well as in hay for log winter season. High quality forage for lives
livestock industry means forage with high protein content and high feed consumption is correlated with 
low fiber and high protein diets. Passage rate of alfalfa is approximately 36 hours verses up to 70 hours 
for low quality forages. The quality of alfalfa protein is excellent with more than 70% total protein being 
digestible. Crude protein content (%) estimated at flowering stage from all the three species and locations 
showed significant differences. Among the species 
content(24.05% at Kargil and 23.54% at Leh) medium in 
Leh and 20.02% at drass) and lowest protein content was estimated in 
and 19.0% at Leh). Among three spe
important forage crop as per its crude protein content present in it and only the major source of fodder to 
livestock in the region, it was necessary to evaluate the three species at diff
protein content so that further improvement could be brought through many research interventions.

Species 

Medicago Falcata

Mean 
Medicago Sativa

Mean 
Medicago Varia

Mean 
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like flower colour, pod and leaf shape, the individual plants were tagged and classified under
M. varia.[6,7] have also reported the morphological variability  for different 

of alfalfa.Alfalfa is the most important forage legume grown in the Ladakh region. It 
is most and widely adapted perennial forage crop with highest yield potential and highest feeding value of 
all other forage legumes. It contributes in 90% of forage requirement to the region both in the form of 
green fodder as well as in hay for log winter season. High quality forage for lives
livestock industry means forage with high protein content and high feed consumption is correlated with 
low fiber and high protein diets. Passage rate of alfalfa is approximately 36 hours verses up to 70 hours 

quality of alfalfa protein is excellent with more than 70% total protein being 
digestible. Crude protein content (%) estimated at flowering stage from all the three species and locations 
showed significant differences. Among the species Medicago veria show
content(24.05% at Kargil and 23.54% at Leh) medium in Medicago falcata (20.79% at Kargil, 19.87% at 
Leh and 20.02% at drass) and lowest protein content was estimated in Medicago sativa
and 19.0% at Leh). Among three species only Medicago falcate is grown in Drass sector only. Being very 
important forage crop as per its crude protein content present in it and only the major source of fodder to 
livestock in the region, it was necessary to evaluate the three species at different locations for crude 
protein content so that further improvement could be brought through many research interventions.

(Table-1) 

Table-1 Crude Protein Content(%) 
Location Mean Range SD CV 

Min Max 
Medicago Falcata Kargil 

 
20.79 18.5 22.5 1.70 8.17 

Leh 19.87 17.0 23.5 2.36 11.89 
Drass  20.02 17.9 23.0 1.79 8.92 

 20.22   1.92 9.49 
Medicago Sativa Kargil 17.10 15.5 20.4 2.03 11.85 

Leh  19.00 16.2 20.5 1.64 8.64 
 18.05   1.99 11.04 

Medicago Varia Kargil  
 

24.05 22.8 26.0 1.08 4.48 

Leh 23.54 20.5 26.0 2.04 8.67 
 23.79   1.56 6.98 
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like flower colour, pod and leaf shape, the individual plants were tagged and classified under 
.[6,7] have also reported the morphological variability  for different 

of alfalfa.Alfalfa is the most important forage legume grown in the Ladakh region. It 
orage crop with highest yield potential and highest feeding value of 

all other forage legumes. It contributes in 90% of forage requirement to the region both in the form of 
green fodder as well as in hay for log winter season. High quality forage for livestock producers or 
livestock industry means forage with high protein content and high feed consumption is correlated with 
low fiber and high protein diets. Passage rate of alfalfa is approximately 36 hours verses up to 70 hours 

quality of alfalfa protein is excellent with more than 70% total protein being 
digestible. Crude protein content (%) estimated at flowering stage from all the three species and locations 

showed highest protein 
(20.79% at Kargil, 19.87% at 

Medicago sativa (17.10% at Kargil 
is grown in Drass sector only. Being very 

important forage crop as per its crude protein content present in it and only the major source of fodder to 
erent locations for crude 

protein content so that further improvement could be brought through many research interventions. 
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Medicago falcata                           Medicago sativa                                     Medicago varia
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