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ABSTRACT

Salparni (DesmodiumgangeticumL.) isanimportant medicinal plant used in variousindigenous systems of Medicine
inIndia. Roots are the economic parts used astringent, analgesic, anti-inflammatory, diuretic, laxative and nervine
tonic and in the preparation of Dasmoolarista, an important ayurvedic medicine. Developing cultivars with high
root yield and quality are the important breeding objectives in salparni. Lack of germplasm accessions forms an
impedi ment to the improvement of sal par ni. The main objective of the study isto explore the natural population and
to conserve the variability in the gene bank. An exploration and collection mission for wild populations of salpar ni
wascarried out during 2008 to 2011 in India. Four exploration missionswere undertaken and forty-three accessions
were collected and regenerated ex situ for conservation. Morphologically accessions showed distinct variability
for leaf size, leaf shape, leaf weight and plant height. The accessions will form a base for improvement yield and
quality of salparni.
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INTRODUCTION is made into a paste with water and given in cases
of diarrhea (5-10g dosages) (Singh et al., 2015).

Salparni (D dium gangeticum (L) DC.) is The plant is rich in flavonoids, alkaloids and

a perennial shrub belongs to the family Fabaceae . . ) .
and is an important member of laghupanchamula pterpgarpanm ds w hich are responsi ble for its
groups of plants coming under dasamula group. It mecicinal properties (Bhattacharjee et al., 2013).
iscommonly known as* Salpan’,  Salpani’ in Hindi Saparni isnativeto Asiantropicsand Australia
and ‘ Shalparni’ in Sanskrit, andisusedinAyurveda, ~ @nd distributed in tropical parts of Asia(India, Sri
Siddha and Unani systems of medicineeither asa  Lanka, Himalayas, Thailand, Myanmar, Indo-
single drug or in combination with other drugs ~ china, Malaysia, China and Taiwan), Tropical
(Indraji and Vanaspatishastra, 1998). Rootsarethe ~ Africaand Australia (Schrire, 1988). In India, the
economic parts used commonly as astringent ~ Plant is widely distributed in the tropics and
(Meena et al., 2010), analgesic and antj-  subtropics, predominately in thelower Himalayan
inflammatory (Rathi et al., 2004), diuretic ~ regionsand Gangetic plains(Singh, 2012; Kalkame
(Niranjan and Tewari, 2008), laxative and nervine €t al., 2016). It growswildintheforestsup to 1500
tonic(Meena et al., 2010). Root decoction isused M height from the mean sea level. It is cultivated
in folk medicine for treating fever. Rootsareused 1N the plains and in the lower Himalayas for its
in combination with other drugs for affections of  traditional use. The plant isunder shrub, grows up
chest and brain (Rastogi et al., 2011; Mishraet al., to 1 mheight with Leavesovate or lanceol ate shape.
2005). Itisoneof thecomponentsof Chyavanpras,  Flowers are white, purple or lilac found in
Dashmul Tail, Dasamula kwatha, Dasmoolarishta ~ €longated terminal and axillary racemes of 10-30
and Shalparni-adi-kwath preparations used in €M, 2-6-flowered at each node (Lakhani and
ancient systems of medicine (Kirtikar and Basu, ~ Nanavati 1962). Flowering and fruiting occur twice
1935, Chopraet al., 1956). The unani preparation & year, from May to June and from September to
“Ark dashmul” contains roots of Salparni (Jabbar ~ October. Chromosome number is 2n=22, diploid
et al., 2004). Root of plant growing on an ant-hill  (Sanjappaand Bhatt, 1985) and mode of pollination
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isself-pollinated (Nandanwar and Manivel, 2014).
Salparani is one among the 70 medicinal plant
species in high trade (exceeds 1000 MT) sourced
from tropical forests (Ved and Gorya, 2008).

Even though salparni is being cultivated, the
availability of high yielding varieties limits its
large-scale cultivation. Hence, the devel opment of
high yielding varieties with desired quality is the
needed in order to increase the production and
productivity. Germplasm constitute the basic raw
materialsrequired for theimprovement of salparni.
Only afew germplasm collectionsof thiscrop have
been collected and maintained. The present
exploration was planned with an objective to
collect various germplasm for conservation and
their use in breeding.

MATERIALSAND METHODS

The study was conducted at ICAR-Directorate
of Medicina and Aromatic Plants Research, Anand,
Gujarat during the year 2008 to 2011. Exploration
trips were conducted at Uttarakhand, Himachal
Pradesh, Gujarat, Ragjasthan, Tamil Nadu and West
Bengal aswell asnorth-east regions of the country.
An exploration conducted during September to
December as per the availability of plants as well
as seeds. Location of exploration was decided
looking at the flora of the location (Lakhani and
Nanavati, 1962 ; Pullaiah and Chennaiah, 1997;
Verma et al., 1993) and based on review of
literature (Sharma, et al., 2002; Warrier et al., 1994,
Jayaprada and Geekiyanage, 2016). The data on
passport information containing ecological
conditions (viz. dtitude, latitude, longitude) and
morphological observation viz., plant height (PH),
internode length (IL), petiole length (PL), lamina
length (LL), lamina width (LW), leaf area (LA)
and leaf fresh weight (LFW) were collected at the
collection site and leaf dry weight (LDW) was
recorded later in the lab. The data on altitude,
latitude and longitude were recorded at the
collection site using handheld GPS (eTrex 10,
Garmin Ltd, Olathe, Kansas, USA) and route maps
were prepared using Map Source Software (Garmin
Ltd, Olathe, Kansas, USA). The plant height was
measured from baseto thetip of inflorescenceusing
scale and expressed in cm. Theinternode lengthis
the distance between | eaf nodeswas measured with
the help of scale and was expressed in cm. The
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petiole length was measured with the help of scale
and was expressed in cm. The lamina length was
measured with the help of scale and was expressed
in cm. The leaf area was derived using Leaf area
meter (L1-3000A, Li-Cor Inc, Lincoln, Nebraska)
and expressed cm?. Fresh leaves weight per plant
expressed in grams. Dry |leaves weight per plant
was measured as weight of the leaves after oven
drying at 60UC for 24 hourswas measured in grams
for each plant. Whole plant as well as seeds were
collected for regeneration ex situ. Collectionswere
multiplied and maintained at the |CAR-Directorate
of Medicinal and Aromatic Plants Research
(DMAPR), Anand, Gujarat, Indiafor further study
and use.

RESULTSAND DISCUSSION

The objective of exploration was to collect
germplasm accessions for conservation and their
use in breeding. Asthere were avery few salparni
collections maintained at DMAPR, four
exploration trips were undertaken during 2008 to
2012 and a total of forty-three accessions were
collected from Gujarat (16), Maharashtra (5),
Rajasthan (4), Tamil Nadu (3), AndraPradesh (3),
Uttarakhand (3), Orissa (3), Madhya Pradesh (2),
West Bengal (1), Assam (1), Jharkhand (1) and
Dadar haveli (1) states of India. The collections
were made from an atitude of 15 m to 2264 m
from the mean sea level. The list of collections
along with their passport were presented in Table
1 and depicted in Figure 1. Considerable variation
was observed for morphological charactersamong
the collections (Table 2). Plant height (cm) ranged
from 13.3 cm (DDG-26) to 207.7 cm (DDG-5) in
the collection indicating wide variability. Other
traits such as Internode length (cm), Petiolelength
(cm), Laminalength (cm), Laminawidth (cm), Leaf
area (cm?), Leaf fresh weight (g) and Leaf dry
weight (g) also showed variability in collections
indicating existence of diversity.

The accessions were regenerated at ICAR-
DMAPR, Anand after collection during 2008-2012
and distinct morphotypes were identified viz.,
prostrate dwarf plant (DDG-6) was collected from
Dholvani forest range, Sabarkanta, Gujarat, tall
erect type (DDG-15), narrow long leaf (DDG-29),
broad largeleaf (DDG-8), whiteflower (DDG-18),
pink flower (DDG-8), ovate leaf shape (DDG1),



Manivel et al.

Y56 'SV o2l 658°L€ 72 9Gey ueid ajoym veysefey Iyos1s peos nqy ¥2-9aad
S2E'8T 8L 82210 012 €6TT we(dajoym enyseeye N eypeM veneygebeyq €2-9ad
G§G/°20 €L 0S8'TT 012 GT ueid ajoum 1N |1preH febeN eiped Oouese/ Zz-9aa

BT TZCVoI6 | 1895692 - ue(dajoym wessy dniwe dniwe T2-9ad
8S8°0Y o7 695°00 o£2 0S2T we(dajoym usapesd eAype engez JefieuyBe 0z-9ad
BY8'L2 6L LTESY €2 86TT Jueid ajoum usapeid eAype N yoweq luyreH 6T-94d
£299€ oC8 S9S°0V o/ T 26 ue(dajoym usepesdelypuy | weuedepeusiA | UoIBaI eaueD Sy ukiseq Salelel
£0T'0E 0L 99€°0T 012 Get ue(dajoym rRrh ypefeunt ueses /1-94ad
9ESTT €L BLT6S €2 192 ue(dajoym rrhD ey feces abue. 13104 IUeAjoyd 9T-9ad
589'0C o8 ZZTES ol T Lyl Jueid ajoum usepeidelypuy | weuedepeusiA | Uoifel eaueD Sy ukise ST-9ad
BEI'TE o8 LESSY o/ T 9T ue(dajoym usepesdelypuy | weuedepeusiA | Uoifl eaueD Sy ukiseq ¥1-9ad
EVL'1E ol OvT'2y 60 26T ueid ajoym npeu |iwel Jeffleuypniin akediue] €7-9ad
298'9C ol BYT'E0 0T Gee we(dajoym npeu| iwe L e leurefedde s Z1-9ad
G9€'8T ol £85'6€ 660 12004 ueid ajoym npeu| iwe L V=T e|fe} Iynins 1T-9dd
£0T°0E 0L FLETE JTZ 0.T ue(d ajoym rrho ypefeunt [1IH feul1o 0T-94ad
£EV1'SE €L T¥8'SZ e €T ue(dajoym rehy leyewyoUed ypeBened 6-9ad
9.5'0% oL BGE VT £ Gez ue(dajoym rrho Jefeulypues Jefeulypues 8-9ad
9ESTT €L BLT6S €2 192 we(dajoym rRnD ey eges abuel 13104 ILeAjoyd /-5aa
026'LT €L 8VT'6S €2 (0745 ue(dajoym R ey eqes abuel 12104 IUeAOYQ 9-9ad
Y2ZT'0€ o£L 65971 02 €25 e(dajoym rrhy Bueq seyqurey §-9ad
ZEQTY €L 219 02 125 ue(dajoym rrho Bueq seyqurey v-9ad
0G2'82 €L 89565 o0Z S0S ue(dajoym rrho Bueq seyqurey €-9ad
089T¥ €L 0L2'€Y 02 005 ue(dajoym reho Bueq reyem Z2-9aa
SGES'TY oEL 1227 02 825 ue(dajoym reho Bueq reyBem 1-94ad
apniibuo] apnie (w) v Jellere N JoadAL ars PLsIq abe||IA | "ou UoIssa0y

(* 7 wnanebueb wnipowsaq) 1utedles Jo suossaode wse|dw sh ayl Jo uoljew Jojul 1lodssed ‘T B|qel

23

[IMFM&AP, Vol. 5 No. 1, 2019



Exploration and Collection of Genetic Resources of Salparni

S0S 1777 oEL B6T'SE o0 ¥92e e(dajoym reho Bueq wefoe €r-9aa
50020 oEL Y02z 02 ovT e(dajoym rrho pesen eypuodelo Zr-9ad
8TT0E €L 9292 oTC 6 we(dajoym rrhy RIS INpUB N T7-9ad
£16'82 oEL LI8YY oTC 10§ we(dajoym rrho epeweN e(didfey or-9ad
909'80 o6/ 26€°1T o6C 1% ued ajoym puey Y eenn llemoyd IleMOHg "IN 6€-9ad
58102 6. 8T8'8T 62 695 we(dajoym puey Y eenn EHUEN ypebuey 8e-9ad
58102 o6/ 818'8T o6C 695 ued ajoym puey Y eenn EHUEN ypebuuey /£-9ad
TI8S'LY o8 99612 «0C 0617 we(dajoym esslO ued [nud 159104 ey uweses 9g-9aa
SEE'SY 78 LTEET 0T zey ued ajoum esslO ueq [nud 1s9.104 Y9 ukiseq ge-9ad
STE'8S o8 TT'80 «02 e we(dajoym esslO ypefefeN 159104 Teyo ukises ¥e-9ad
T/9CT 098 YIv'6Y o2 z6v ue|d 310YyM puey ez Indpaysuer 1s9.104 Y9 ukise €e€-9aa
/62 6T 6L  |980 62012 86TT we(dajoym elsereye N IndBeN lIvegioyD Ze-oaa
¥2L T2 6L | .TTS '8S 6T 80. e(d ajoym elseele |\ Indepueyo eRryo 1€-94d
E8E V6L  |.TBL €T 0T 68. we(dajoym eiseryeN Indespueyd uezapoys 0e-9ad
£VZ TT08  [S08 /20T 696 we(dajoym elseryeN elpuoo epoio] 62-94d

- - - ued ajoym lebueg 1S9 eAipeN ueA ey 82-9ada
697 '9G.G. | €96 L0 oGC GT6 we(dajoym veyiseley ©I0) 159104 [uefpawin /2-9ad
20822 o7/ 269°0F o€C 129 ued ajoym veyisefey eensueg elensueq 9z-9ad
LIETEEL | ¥2S €T o2 GE6T e(dajoym veyiseley indepn epaydeAied Gz-9ad

24

IIMFM&AP, \ol. 5No. 1, 2019



Manivel et al.

Table: 2. Variability among the accessions for various morphological characters of salparni (Desmodium

gangeticum)

Accession Plant Internode | Petiole | Lamina | Lamina | Leaf L eaf L eaf

no. height? length® lengthe | length® | widthe area’ fresh dry

(cm) (cm) (cm) (cm) (cm) | (cm?) |weight®(g) | weight" (g)

DDG-1 119.0 2.9 3.0 5.2 5.2 36.24 8.9 2.6
DDG-2 78.4 2.6 2.6 5.8 5.8 36.98 10.8 3.7
DDG-3 163.1 2.7 2.6 6.7 6.7 45.36 12.1 4.1
DDG-4 95.3 2.3 1.8 4.9 4.9 24.27 6.2 2.4
DDG-5 73.0 3.9 2.0 4.8 4.8 20.87 5.3 2.1
DDG-6 60.0 3.1 2.2 4.8 4.8 24.44 6.3 2.8
DDG-7 157.1 2.8 1.8 6.4 6.4 44.68 9.1 5.0
DDG-8 161.4 4.2 2.1 5.7 5.7 39.77 85 3.8
DDG-9 173.7 3.1 2.7 49 49 27.83 6.4 2.0
DDG-10 157.1 2.1 1.9 4.8 6.4 24.27 6.2 2.4
DDG-11 76.0 1.4 2.4 3.3 3.3 11.59 4.2 1.3
DDG-12 52.0 2.2 2.8 6.0 6.0 44.23 12.3 41
DDG-13 80.7 3.0 21 6.3 6.3 36.13 11.0 3.8
DDG-14 62.5 1.8 2.5 4.2 4.2 19.11 6.0 1.9
DDG-15 201.7 2.7 2.9 45 45 28.91 8.6 3.0
DDG-16 128.7 2.6 3.1 49 6.4 24.27 6.2 2.4
DDG-17 35.0 2.3 3.0 6.8 6.8 49.30 12.0 4.0
DDG-18 153.8 3.3 2.4 51 51 27.59 8.1 25
DDG-19 84.2 3.8 2.9 7.0 7.0 50.30 16.7 5.4
DDG-20 126.1 3.1 15 5.7 5.7 34.99 11.2 3.9
DDG-21 133.7 2.8 29 6.7 6.7 46.83 12.7 3.9
DDG-22 1114 3.2 15 4.1 4.1 18.34 5.2 2.0
DDG-23 61.0 1.8 24 6.7 6.7 45.29 12.6 3.9
DDG-24 137.7 3.6 2.3 2.8 2.8 9.60 35 1.3
DDG-25 134.0 2.2 2.3 52 5.2 33.27 9.7 31
DDG-26 13.3 2.2 2.6 5.1 5.1 32.54 8.0 2.1
DDG-27 168.1 2.9 2.2 4.5 6.4 24.27 6.2 2.4
DDG-28 175.8 25 3.0 4.1 4.1 21.99 6.4 2.1
DDG-29 197.7 29 2.6 6.1 6.1 43.32 125 3.7
DDG-30 62.3 3.7 2.6 3.9 3.9 21.32 7.9 2.7
DDG-31 125.0 2.7 2.1 6.0 6.0 40.44 12.1 3.0
DDG-32 84.0 3.0 2.9 5.7 5.7 47.31 135 3.8
DDG-33 138.0 2.8 2.3 45 45 25.65 8.2 2.7
DDG-34 119.0 2.4 2.5 55 55 35.55 10.4 29
Range 13.3-207.7| 1.4-4.2 15-3.1 2.8-7 2.8-7 |9.6-50.3| 3.5-16.7 1.3-39.5
Mean 114.7 2.78 243 5.26 5.40 32.26 311 4.07
SD48.09 0.62 0.43 1.03 1.06 11.13 8.97 6.34

(a= mean of 3 plants; b= mean of 20 internodes; c-f=mean of 20 |leaves each; g & h= 1000 leaf each)
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Fig. 1: Exploration trips (A-D) undertaken to collect ger mplasm accessions
of Salparni (Desmodium gangeticum).

DDG 15: Tall erect type

DDG 8 : Pink flower type DDG 18 : White flower type
Fig. 2: Distinct mor photypes of Salparni (Desmodium gangeticum) identified.
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elliptical leaf shape (DDG2), reniform leaf shape
(DDG-3) (Figure 2). Such qualitative markers
(morphotypes) were identified for the first timein
salparni and will form a base for germplasm
characterization and utilization.

CONCLUSION

Four expl oration missionswere undertaken and
forty-three accessions were collected and
regenerated ex situ for conservation.
Morphologically accessions showed distinct
variability for leaf size, |eaf shape, leaf weight and
plant height. Distinct morphotypeswereidentified
will form abasefor improvement yield and quality
of salparni.
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