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FOREWORD 

In recent year~ forestry and tree plantation has 

attracted world wide attention particularly in the context 

of energy crisis, fuel wood shortage, environmental 

pollution and conservation of natural resources. There 

has been extensive programme of tree plantation and soil 

conservation. T~e United Nations Conference on 

Desertification held in Nairobi in 1977 emphasized the 

role of forestry in combating desertification. 

A common and naturally growing tree namely Prosopis 

cineraria locally known as kheiri has played an important 

role in the lives of people in north west arid region of 

India. Generally tree growth in agricultural fields 

adversely affect crop yield and vegetative biomass under 

and around the tree. Kheiri however, is known not only 

not to interfer with crop yield but it actually has 

benef~cial effects on crop/vegetation yield under its 

shade. Farnsrs through the trial and error method and 

generation of experience recognizes the usefulness of 

Khejri. For scientific ~roduction and management of agro­

forestry, afforestation and swnd dune stabilization 

programme detailed information and data are needed about 

the trees, shrubs and grasses grown in this region. 

Considering its present role and potential, the 

CAZRI has investigated the botany, physiology, silviculture 

of khejri and it has direct and indirect affect on soil. 

The scientific knowledge so gained has boen compiled in 

this volu,ne t'llhich is being published in -the Cf\ZR I Technical 

Monograph series. I lik~ to compliment the scientists 

for their invDstigations on this tree and the contributions 

they have made to this public~tion. I am extremely hdP~J 

to S08 that Dr. H.S. Mann and Shri S.K. Sox3na have compiled 

and edited this valuable infor",ation IrJhich I n::l confident 
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will be of use to the scientists and development 

not only from the scientific management point of view 

but eventually for the larger cause of combating deserl 

fication and improvement of dosortic environment. II 

11 The authors have mAde useful sug~GstiQn for 

scientific investigations with respect to Khcj~i. I all 
sure these will be incorporated for future stud~Gs. 

hope similar efforts will be made for co~pilation of 

Monograph on ~he basis of scientific work conducted on 

specialized trees, shrubs, grasses. legumes etc. 

all the success for such future undertakings. 

Sd/-

( D.P. GAUTAM ) 
DIRECTOR-GENERAL 

I wis 



PREFAC~ 

Historically Prosopi~ cineraria locally known as Khejri 

has played a significant role in the rural ecopomy in the north 

west arid region of Indian sUb-continent. This t~ee is an 

important constituent of the vegetation system and is a source 

of top feed, fuel and timber. Its pods are used as vegetable. 

Being a legume it improves soil fertility. I~ is well adapted 

to the arid conditions and stands well to the adverse vagaries of 

climate and browsing by animals. 

The rural oommunities encourage the growth of Khejri in 

their agricultural fields, pastures and village community lands. 

Through experiences farmers have realised its usefulness and 

learnt that it does not adversely affect crop yieldS but it 

improves grain yield and forage biomass production. The methods 

of propagation, growth and utilization of khejri including 

lopping are based on traditional knowledge learnt by 

people by trial and error, through generations of experience. 

In view of the usefulness of khejri and its potential, 

the CAZRI has carried out investigations on this tree since its 

inception in 1959. The contributions have been published by the 

individual scientists in scientific journals. In this volu~e an 

offer has.beencmade to compile and put the available information 

at one place. This monograph will provide an insight into the 

researches conducted by Botanists, Physiologists, Silviculturists, 

Soil Scientists and others. It is hoped that the material 

presented in tnis publication will provoke further interdisciplinary 

studies by the scientist at CAZRI and other interested institutions 

to improve agricultural economy of the arid region. 
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The information presented here should b~ of value for 2ianning, 

studies and investigations in Agro-forestry and Silvi-pastoral systems 

in which khejri is one of the components of the aco-system. 

One of the limitations of khejri is its rather slow growth as 

compared to some of the other ~apted exotic trees like Acacia . 

tortilis and Prosopis juliflora. This is a challenge to the scientists 

to study the growth behaviour of this important tree which I am sur~ 

will be accepted by scientific community. It appears that this 

aspect has so far received limited attention. 

~ly colleagues at CAZRI deserve appreciation for their can tribu­

tion to this Monograph. I am sure that they will keep up their 

interests for further investigations into the role of this important 

tree of the region, particularly to develop technology to stimulate 

its growth rate. I must acknowledge the technical assistance provided 

by Mr.S.C.Rawtani, Senior Technical Assistant, CAZRI. But fO.r his 

cooperation and assistance, it would not have been possible to publish 

. this I'tonograph in its present form. 

( H.S. MANN ) 
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Khejri (Prosopis cineraria Mac Bride) in the 

Indian ;Scriptul'c s 

Vinod Shankar 

Amongst the trees that are held in high esteem and 
treated as an object of veneration in tho scriptures, Khejri has a 

uniquo distinction of being referred .in a variety of contexts. 

Its Sanskri_t name is Sami and its botanical name is Prosopis 

_cineraria t-lac Bride. It has-, however, been named as Himos§. 

~ and Acacia ~ in some of the translations of the 

scriptures by some o-f the European Sanskrit scholars (Monier­

Williams, 1899). Khejri has been described as possessing a 

very tough haJid 'Wood, supposed to contain fire (Manu Smri ti, 

Viii, 247 and Raghuwansa, iii, 9). 

In the vedic. times Khejri wood was primarily employed 

to kindle the sacred fire for Yagna. For this purpose two pieces 

of the hard wood Le. one of the lChejri and the other of the 

'Peepal' or ' Aswattha' (Ficus religiosa) were rubbed together to 

produce firo. For example, the Rig Veda, the oldest of the four 

Vedas, says IIt'lhen a barren cow being suddenly impregnated bears . 
a calf, she the repeller of tho evils free from pain, self 

pro~ected, produces (offspring); when (~ the anci~nt son, is 

generated by two parents, earth ejects the ~ which the priests 

are seeking. 

(Rig ~ Sanhita 

According to Wilson, 

verse is obscurely expressed, 

7 
2 

0 

Astaka, 7 Adhyaya, 3 Armuvak 

Sukta, 2. ) 

1988, "Tho mysticism of this 

but t:Q.e comm'Gnt furnishes a key 

it, although it does not expla~n all the allusions. The cow 

which was barren was the Sa~ tree, which bri::"-gs forth t~~ 

ASvTattha and from the· wood of these two -~rccs a1''_; made 

to 

Agani 

the two pieces of ~lood which are rubbed togothar to produce the 



sacred fire - t~e upper and harder piece is the ~ 

(Acacia~) and the lower and soft one is the ASi'Tattha 

(Ficus religiosa)." 

A legend in Atharv ~ relates that Pururuva 

generated primeval fire by friction of two branches of the ~ 

(Prosopis cineraria) and Asv7attha (Ficus religiosa) trees. At 

another place in the Atharva Veda, Khejri has been described as 

follows: 

i[Ti'r JI1lcrc=~ 3iT"\I-(;t- oSlJ {HlCi61 qlrm I 
• -..0 c.. "" 

n~ ~ ~~~~ ~~J OQ tSlJ~&qT~~T~fG I I 
3Ietct ~O /612/11/1 

The above Mantra says that Aswattha (Ficus religiosa) 

striking its roots into the fissures of the ~ (Prosopis cineraria) 

tree, if fed (perhaps, decoction of the bark) to a woman, she will 

become fertile and will bear a male issue-. 

Description of the us of the peg cut out of the hard wood 

of Khejri is found in another Vedic scripture - Sat path Brahmana. 

Th3 above use is being given below: 

"They now fix pegs round it, Palasa (Butea frondosa) 

one in the front; for the Palasa is the Brahmans; he thus makes 

him go to the heavenly world with Brahman for his leader; - a Sami 
Ct' -- -

(prosopis ~ one on the left (north co-rner) in order that there 

may be peace (~) for him; - ~ Varana (Crataeva roxburghii) one 

behind, i1). order that he may ward off (Varaya) sin from him; and a 

Vrita (perhaps stone) peg on the right (south corn0r) for sin not 

to pass beyond" (Sat path Brahman: xiii Kanda, 8 Adhyaya, 4 Brahma, 1 j 

translated by Julius Eggeling (1855). 

The Khejri .. Tood has also baen descri bed a s being used in 

oblations (Samidha) in the Satpath Brahman as under: 

"He first puts on one of Sami-.J!_ood (Acr..cia ~). B'or at 

that time, :when his oblation had been offGred, lle (A:zni)Jt;as 
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enkindled and blased up. The gods were afraid of him lest he 

might enjure them. They saw this ~ tree, and therewith 

ap~eased him; as such as they appeased (Sam) him by that Sami, 

it is called Sami; and in-like manner this (sacrificer) now 

appeased him be means of that Sami-~lood just with a view to 

appeasement, not for food." (Satpath Brahmans: ix Kanda, 2 

Adhyaya, 3 Brahmana, 37; translated by Julius Eggeling 1885. 

Thus, this mantra gives the etymology of the Khejri's 

Sansl7it name~. 

Reference of Khejri is also found in Mahabharata and 

Ramayana. As the story goes, Arjunn, alongwith his Pandava brethren 

had to go in hiding and he hid his bow named Gandiva in the stem 

holl ow of Khejri tree. In Valmiki Ramayana, Khejri has been described 

alongid th oth~r trees occuring on the hills at Panchvati. Lakshman 

used the branches of the Khejri tree as beams for the thatched hut­

Parnakuti, wherein he alongwith Lord Rama and His concernt Sita, 

stayed during their 14- year exile. Tho description is as follows: 

C~~~~~Q~~~MYa: qrrtT~ta~~~~ J 

~qT~·qcpU"tGr~~: ~-nfifqi~rriPnc;~: II ... 
. eiTt"~ft 'f'0 ~TO/3!~rr~ GlTOI 15/ J 8 

~tTJft ~TTnr:{~n· eft ~ ~iaCfT~TTqqT~-TCiT Zi I 
~. ~ 

iP~T~T~Ta~: ~rr': aq~La~ni n~T I I 
~ v 

ctTt"J{I~;> ~TO/3{~tTlI CJirO/15/22 

"The hills covered with trees such as Syandana, Chandana, Kadamba, 

Parnas, Lakuch, Dhava, Asvakarn, Khair, Sami, Palas and Patal or 

Padar trees, were beautiful to look atll 

liOn these bamboos,. he (Lakshmana) s_?r3ad the branches of the Sami, 

tied thl3 ~ branches down with strong ropGs and th<J.tched with 

~ (DesmostachYa bipinnata) and..§!g: (S2.chharul1 ~lJ._j_g) leaves. II 
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To sum up, the Indian scriptures are replete with 

a variety of references on Khejri. Here, only a few examples have 

been given. These examples clearly indicate that (1) there were 

thick stands of Khejri in the past (2) Khejri Was widely distributed, 

atlcast, at the Vedic, Ram~ana and Mnhabharata sites and (3) it 

was put to various uses by the ethnic races of that period. Khejri 

is highly valued even today as a timber, fodder and fuel yielding 

plant in \·{estorn Rajasthe.n. 
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Taxonomy, morphology. growth and reproduction 

of Khejri and its succession in north-west India 

S.K. Saxena 

Introduction 

Prosopis cineraria (Khejri) helds an increasingly 

important place in the economy of Indian Desert. This is the only 

leguminolls tree l-Thich grows rlell against ell tho odds of climatic 

condi tiona. The new foliar grouth, flo\fcring and fruiting are borne 

by it during the extreme dry months (March-June) when all other 

desert trees may be seen as leafless and dormant. This peculiar 

behaviour of this tree is not fully understOOd. The plant sheds its 

leaves gradually through cold months. It is most common, medium sized 

tree of Indian Desert and can be recordGd on most of the land forms aXCr 

the hills and saline depressions. Because of its economic value the 

tree .is left standing in the arable l::md and its population is 

regulated by the farmer. Being well adapted to prevailing climatic 

conditions and its wider ecological amplitude, this tree m~y be seen 

from 150 mm to 500 mm rainfall zone. Its optimum density, referred 

elsewhera, 0.::'.11 be seen between 350-400 Illin rainfall tract. 

N omencl a ture 

The oldest name for this species is ra:nosa oinere.ria Linn. 

Sp. PI. 517, 1753. Luter Linnaeus himself treated this taxop. under 

the genus .ProsolJis and called it Prosopis spicigcr_ll: Linn. ~Iant. 68, 

1767; F1.Brit. _India 2: 288, 1878. But as per tho code of Bota.'1ical 

Nomenclature, Macbride (1919) validatod the above combination under 

the genus Prosopis and species ~raria and thus the correct name 

is Prosouis cineraria (Linn.) Nacbridc (reference Contrib. Gay. 

Herb. n.s. LIX, 16 (1919). In some tr:.l1s1ations of the Indian Scri"O­

turcs by few' European Sanskrit scholars i.e. i\1onicr-~lilliams 1899, '~hj 

tree has been described as Nimosn suma or ~iJd ~ while its 

sanskrit name is S;ni. 
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Plant descriution 

Prosopis cineraria (Linn.); Macbride. Syn. Prosopis 

spicigera Linn. Vern. name: Khejri, Khejri (Rajasthan); Janti 

Chonksn, (Delhi); Jhind, Jh8,n4, Jand (Punjab and Haryana); Banni 

(K arna taka) Sumri (Gujrat); Kandi (Sindh) and Sami (Sanskrit). 

A large, much branched, medium size tree of dark green 

foliage. Trunk dark grey; Bark splitted with deep fissures and 

rough but ettachad to the trunk. Branches slender, glabrous with 

small compressed, strai.ght, sco.ttf>red thorn of 3-6 mm length, 

Pinnae - mostly 2 pairs with a gland between each pair, opposite, 

2.5 - 8.0 cm long; leaflets 8-t2 pairs, oblong, obliquely rOWlded, 

mucronate ~t apex, unequal sides, base rounded and very oblique, 5-
12 x 4 !llm leaflet size. 

~ ~ 

Flowers: - Yellow in slender spike, axillary, 7-11 em long,mostly 

soli hry or in terminal panicle s. Flqw,~rs during February - April 

and F.ruits .;.Vf.ay - June. Calyx 5 x 1.5 mID long, cup shaped, faintly 

5 toothed; corolla yellOW, .3 mIn long, rocurved stamen, filament 

3 rom Ipng. Pods straight, cylindric, glabrous torulose, 10-20 cm , 
long; thick, No. of seed 10-15, seeds ombeded in brolVll pulp, 3-8 mm 

long dull brotTn ,and oblong. (Bhandari, 1978). 

Flowering and fruiting: Plan:t flowers during February - lliarch, the 

'fruits ,1l'I'C fomadd'uring A:pril-May. In Rajasthan thore is a common 

practice to harvest the green pods. They 211 0 boiled, dried and sold 

as dry vegetc:ble either singly or ~'Ti th other local plant material 

,called as "pach-Ku~tall a taixturo of fivo species. Green pods arc 

locally cnllcd as "Sntlgri or Hnngri. n Tho same pods on ripening are 

termed as. IIKhokha. II Children eat the pulp of dried pods and 

dispersGd th\} seeds. The dis?crsai of pods from tho tree is comploto 

before the onsat of monsoon. Pre-r.1onsOl.)nic vfi:1.d and. thunder starn brj 

down all the ripe pods on the ground. Squiril, Gerbil ,clOd fow birds 

attaok th0sC pods and dispersal of s oed ta.kes place. 
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F8W pods arc attacked by insect which d·amage tbe seeds. There is 

severo insect at~~ck at the ti~e of flowcrirtg also. This lead to 

the gall formation. Gnll size vary from branch to branch. 9:>% of 

those gal~ also como off the tree branches during'the dust storm and! 
prG-IJonsonic shm-rers during f1ay and June. 

~l:.ill: In the year of he avy rainfall leading t-o water logging 

of fields for few hours, there is a severe leaf fall during Augus1 

SeptcT!lber month. ,Thus in abnormal rainfcll year the harvest of 

"loong" is compnratively low than- the normal year. But in a drought 

yea'!! also the yield' 'goes down due to moisture str·oss. :The gradual 

loaf fall dl~ing winter months ~s mostly due to aging of leaf. 

Lopping Practice: In l{estern Rajas'than there is a systematic lopping 

system. of Khejri tree. ~he lopping schedule starts from middle of 

November ec.ch year and continu Q . upto middle of January. t1aximum 1 

lopping is carried out in the last week of November and first week oj 
I 

December month. In case the farmers w~~ts to grow wheat in his fie~ , 
lopping W'ill be completed by the end of October or first week of I 
NdvetJbCr. Tr~e proscpis trees arc lopped lfith -sharp axe. Older twig~ 

branche s arc re.moved e.;r.J. 1 -? years olc;l. branchGs ;for [naking tree 

canopy are retained. 'The tallest bran~h_of one or t.wo year old 
i 

is left with some foliage \<f):-,.j_.c.ll serves' as a flag for ·the tree. In' 

Shekawnti region the lopping pattGrn (Seo :iig.1) allows the tree to : 

have e. round canopy whereas in Western distri ct-s. of low 'rainfall zono 

the cutting pattern is no~ follQwed,. Only two t,o three branches 

with'or without flags arc left and rest m~t~rI~l is ruthlessly 

lopped.. Such lopping efte cta the nor,m,ll gr oHth of the tree and 

sOJ:J.c tiLle the t::'ee gots set back and 41o.y QVPl'l die. 

Tho collectod leaves of Khejri arc c·".llod "Loong. It It is 

marketed in the lca."l r~orith (Fob. - June) E',l1d 1..1\~ch utilized for i 

feeding r,lilch nnimals. During soarcity, flO-Illy ,sproutod twigs arc els ~ 
harv _'stcd during Avril - June and sold.:1.8 such. 
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This is called "Hari loong." The lopped tree flowers late but 

some time such trees are found flowering during monsoon, leaves 

of Khejri "loongll contain 13.9% crude protein, 20.3% crude fibre. 

0.2% phosphorus; 1.r::rfo calcium and 0.5/~ magnesium. 

Growth characteristics: Khejri is a slow grol'ling tree in early 

ste ges of grow·th. Generally it take 10-15 years period to become 

a tree in 200 - 350 ~~ rainfall zone. The variation of growth 

varies due to soil 'depth and total rainfall in the year. In 

shallow soils and low rainfall zones of (100 - 200 mm) nearly 

twenty years are required by it to become a tree, whereas in 

higher rainfall zone of (350 - 450 mm) ten years period is sufficient 

for it to assume ,full growth. Slow growth of the aerial part is one 

of the adaptation of Fhis tree. Khejri tries to establish itself 

first with its ~trong root system and then allows the top gro~th. 

In sapling stage, the studies have indicated that there is 3:1 

root, shoot ratio. The tap root travels vertically down in the 

soii and ensures the establishment of this plant in its first ten 

years of gro,·rth. This deeper root system help this plant to withstand 

the drought successfully. It also has high frost tolerance capacity. 

At Jamsar mine area, the tap root of Prosopis was found 8.5 m deep. 

It travelled the top sand, gypsum layer and the soil below gypsum. 

Blagareschensky 1968, made the root studies of 5.8 m tall plant. It 

was recorded that its root reach to a permanent wet sailor Kankar 

'pan from where it taps the-Water for larger part of ' the year. 

Coppicing: Khejri tree when eut above tho ground regenerate well. 

Numerous ne'Vl buds become active and •.•• several (5-12) new .shoots are 

produced. These in a years time assume the shape of bushy structure 

(1 T1 .. 5 m) (Pheto). In orans and Beers (CoI:1L1on grazing land) the 

coppcing shoots arc gonorally grazed. Continuous grazing lead to 

cushion farming ha.bi t' of this treo. Und<3r savoIe grazing and 

trampling stress all the sprouted branchos trail 0:1 the g'Tound and 

the plant spread horizontally instead of vertically (Fig. 2) 
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Such habit, in nn oran, continuously provido top feed to the 
, 

grazing stock. 

Seed germination: Sceds of !. cineraria and l:. nilotica were 

soaked in wat~r for 24 hours and were sown in G.I. tubes filled 

with sandy loam soils. Daily germination Was counted for four 

weeks. The rG3ul ts arc given as £0110,,,8: 

Species I 

Proso)is cineraria -

Acacia nilotical 40 

II 

4 

24 

III IV 

56 20 

Total 

80 

64 

l.cineraria did not "Show any germination in the first 

week whs~cas two third ge~ination of Acacia nilotica was recorded 

in the first woek~ Highest germination of seed took place in the 

third week in case of Prosopis while no germination could be recordec 

in case of!. nilotica after socond week 

Habi tats a.1d Associations: The natural vegetation of the plains of 

north west India has highly modifiad ouing to cultivation. In general 

the climatic clbax of the Indian 'l'har Desert is represented by 

Prosopis cineraria and Salvadora 01eoi4es (Satyanarayan 1964, Gupta 

and Saxona 1 973, Saxana 1 977). Prosopis troc is well distributed 

through out tho plains of ifestorn Rajasthan on sandy lOam, lOam and 

sandy clay 100lil soils with a hard kankar pan at varying depth (50 -

Older alluvial~~: The ·flat plains with 0 - 1 20rcent slope and 

sandy loam, sandy clay loam sails are invariably dominated by 

proso ;)is tree. The soils arc modGrate1y deep to deep 1'11 th lime 

kankar pan of indurated or semi-indurated nature of varying depth 

(1.0. 30 - 150 em). S?i.i depth and typo of induration raarl'ecUy 

influence the ero"l'lth of this trGo. By seeing the tree grouth and der. 

of ProsoJis one Can easily predict tho soil depth of tho plain. 
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This correlation has b~en effectively -utilized in the photointer­

~retation of the plains. On flat plains, with sandy lOam soils, the 
prevalent plant community is Prosopis cineraria - Zizyphus 

nQ"mularia - Capparis decidua. On an ave;age (with 60-90 em soil) 

there are 15-20 trees/ha. The growth attributes will be 60-90 em 

plant girth, 10-14m, height and 50 - 60% relative dominance. 

In the uncultivated 'area, Oran or Beer, the plant density 

swells upto 200 ui th 4.8 to 17 .8% crown cover. Saxena (1977) has 

recorded fourteen plan~ communities in association with Proscpis. 

The plant communities are found with the inclusion or exclusion of 

the tree or shrub ·species either single or in combination. Important 

trees and shrubs of its association are Tecomella undulata, Acacia 

nilotica, Salvadora oleoides, Balanites aegyptiaca, Zizyphus 

nummularia, Capparis decidua and Cassia auriculata. 

Older alluvial plai~ with hummocks: Here the sandy'plains assume 

gentle undulation due to the formation of hummocks of 1-2 m height. 

The slppe of such land varies from 1-3%. These lands are mostly 

under the influence of wind erosion. 'Change of topo~raphy has marked 

effect on the existlng vegetation. The hummocks are generally 

occupied by Cappari_§ decidua (Kair) Calligonum polygonoides (Phog) 

Leptadenia pyrotechnica (Khimp), Aerv& persica (Bui), ,A.Jacguemontii 

(Bawl) and Crotalaria burhia (Sannia) whereas ~osopis (Khejri) 

tree is separsely distributed (10-15/ha) bett.,een the hummocks. 

!llI:mmm momella undulata and Balanitis aegyptiaca ,are main tree 

associates to Prosopis. Here the soil depth is ~irectly related to 

sand deposition. Sorting of loose sand does not allow congenial 

plant growth and hence sparse distribution. Hera the plant 

reaches 10-12 m height with 40-80 cm trunk girth. 

Flat plains ,·Ti th sandy clay loam soils arc dominated by 

Salvadora oboide~ -1. cineraria community. 'acre Prosopis 

functions as cod.ominat in the community. Hodcrately. heavy plains 

in Distri~t Jalore, Sanchors, part of district Fali and Churm etc. 

have 5-30% relative dominance of Prosopis. 
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In some Birs and Orans £. cineraria - ~.~~~ - Q.decidua 

forms the plant community. Here trees are short statured, 6-9 m 

height, 20-40 cm DB'I, and 30-40 plant/ha density. Common 

associates are Cassia auriculata, 1-1aytenus emarginata, Indigofera 

oblongifolia, Zizyphus nummularia. 

Young~r alluvial plains: Luni and its tributaries form a narrow 

belt of younger alluviUlQ along the river banks. These lands are 

lLlble to innndation. Here the soils have heterogenous deposits 

comprising sand, silt, gravel and form deep sandy soils without a 

hard Kankar pan. Here the tree densi ty and its growth is better 

due to good ground '''ater potontiaJ. ~ Acacia nilotica -_g. cineraria 

is the most prevalent plant community. Khejri tree bears a height of 

10-15 m, 40 em DBH, and ~ density of 25-45 tree/ha. It chiefly 

associate .-ri th its codominant , .A.nilotica with 13-25% relative 

dominance. Here other trees. and shrub a~sociates arc A.nilotica 

ssp. Cupressiformis, Acacia leucophloa, Azadirachta indica Q. 
mauritiana, Prosouis, juliflora, Salvadora oleoides, A.Jacguemontii, 

Cassin auricdata, Indigofera oblong~folia and Calotropis procera. 

The tree species, when excessively explOited, get degraded to the 

shrub community. This condition Can mostly be scen on the orans 

situated neQr the river banks. 

Piedmont ,plains: The lower piedmont, plains have 3-5 per cent slope. 

They get covered by irregular and heterogenous deposits of varying 

dep~h. The top material is mostly course whero as the lower strata 

has finer material. The sadiments"decreases with the increasing 

dist,.nce from the hilL Sometime the aeolian sand piling takes 

place which is very deep. The tree density and their growth 

,directly reflects the soil depth. Thishabitat su}port a mixer of 

species common to hill and plains. Such i:1reaS u:r.d.er forest 

protection support medium thick forest. Pi~dhlont plains have 

Salvadora ol~~des -~. cineraria - EuphoJbi~ Caducifolia con~unity 
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Here ~lvcJ,dora is dominant while Proso,;>is as codominant with 

25-35 per cGnt relative dominance. Here ,the tree is 6-8 m height, 

15"'40' Cfol DBE and density V[J.fY :f.r,om 35-50 plant/ha (Jalore &: 

'. ' .. Par.garh hills) '0 Associated .t.J:ees and shrubs are May tenus emarginata. . ; . 

l:,. k.~C:.?2.111oea, .b. senegal, Gl"ewia tenB.X, Balanites aegyptiaca, _g. 
docidua and J:. jacgueUlontii. The above connunity under degradation is 

gerte rally dominated by Euphorbia caducifolia. 

].lE:rie~_.Jl.£!iilJ.ent plains:· Like flat alluvial plains, these are also 

flat ''1i th 1 % slope. They are mostly covered with alluvial and 

colluvial deposits. The sediment's are partly transported and·, 

partly developed ·in situ. The depth of deposits vary from 80 cm 

to 5 m. belo\1 which· directly rook may encounter. Like lower piedmont 

plain, the vegetation .of ,this cq_nsist of: botl(rocky ~d plain elements. 
t......... < l>' • 

The COiftmOn ple.nt cominunity i§ Prosopia , c;j.neraria - 4~:senegal-

Capparis 'l:iecidua. Here' Prosopia (KhejM) being domin~t show 50-, 
6~% rQlative do~inance •. 20-35 plant/h~ 20-28 em DBa, and 8-10 m height 

On t'he whole the canopy ·is sp.arse and trees widely scatteied. A 

senega.l., A; 'leucophloe'a, Zizyphus nUlT.J.l':lularia and Cas~l!Lauriculata as 

few associatos. ;' 

~d dunes: About 58 per cent area of western Rajasthan ia covered 

r7ith sand dune of varying magnitude and orientation. (Pandey et .al; 

1964). Medium high stabilized parabolic, longitudinal and transverse 

dunes mostly support the tree cOID.'nunity, if :no t much disturbed. The 

lower flanks and porti on merging wi th swalo are generally occupied 

by scattered trees of Prosopia cineraria. In lOvl~r rainfall zone 

(150-250 t~) the tree growth is'comparatively poor with low density 

(3-10/ha). Area with 250-400 mm'rainfall, tho stabilized dunes 

have better tree growth ana:,highcr density (5-25/hu). Some dunes 

are'roligiously protected and have an open forest, supported by 
, 

various trees in which Prosopis contri buti.on r mgcs from 5-15 per 

cent. ' 
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The associates undor various cOlUounitics occuring on stabilized 

dunes with Khejri are Calligonum polygonoides, Clerodendrum 

phlomoides, lyciuu barb'aruo, May tenus emarginata, Calotropis pro cera, 

Acacia Senegal ..§!1d Saccharum benEalense. In district N,agaur, 

,. Tongitudinal st2.bili~ed dunes ar·J ~'1variebly, supported by E. 
~raril:l. -.§.-beng~le.B.2£',comIilunity. All these dunes are under regul 

c\llhv~tion and hGnco no ot~_orassociat~s can be scen over them. 

Interdunal plains: ,The plains are generally pat or with undulatad 

to:pogra:-phy. Flat areas have a good density (40-60/ha) of ProsoRis 

,..-hile undulated hummocky areas show comparatively low density (20-

40/ha). Cocmon communities of interdunal plains are (1) Prosopis 

cine;raria, (2) .f. cineraria -]. oleoides (4) cineraria -Capparis 

decidua, (5) R. cine'raria - _g. polygonoides. f1ajori ty of interdunal 

plains arc cultivated and hence the stand is generally associated 

with few species like.Q. decidua -1. nummularia, and Calligonum 

~ygonoides. In low rainfall areas (150 - 250 mm ) the interdunal 

plains have very poor Khejri growth. Trees are stunted (3-4 m high) 

less branching (2-3' main branches) and the tree density varies from 

3-10/ha. In high0r rainfall zone of N agaur, Sikar and Jhunjhunu, 

tho flnt interdunal tract have high Khejri density (50-SO/ha) while 

th0r.a is low density in undulating hUlillilocky interdunnl plain (20-

35/ha.) • 

Succession:' Ins~ite of higher percentage of cultivation on flat . 
and undulating plains and co ntin.uous removal of matured Khejri trees, 

it continue to dominate the tract. This tree has achieved to 

survive the odds by acquiring high drought hardiness. Once 

established, its removal is :loteasy. The plpJ"lt has high regeneration 

capacity. In:1 year of' high and tiIJely rainfall (1973 & 1975) the ref i 

neration of this Was as high as 200 - 250/hc~ on flat alluvial plains 

(Saxena, 1977). If such areas are allowed t~ ~aintain the regenerated 

stock, a medium thick 'forest will come up in a period of 20 t years. 

During our ecological surveys several st,:nds of al:.:lost uniforo girth 

, (DBH) have boon recorded in Jodhpur and Nagaur district, indicating 

favourable years of rainfall. 
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Distincti vee cOr;l,.11lni ties arc found 011 various habitat of 

Rp..j ;;.:st:lt.l .. t''1. The original vegatation :i,s <listurbG9. almo st everywhere 

and .'!.ll the co:-JI!lUnities are represented by disclitnax. On alluvial 

pl1l.ir!$tho succession proceeds in these different serie s (Satyanarayan 

1964) do~~nding upon the edophic conditions but finally converging to 

tho snne clill<'.x co:r.u:lUnity. On heavy textured soil the colonization 

st~~t3 by Riccin Sp (green patched) which on protection are invaded 

by ~~licr colonizers like Aristida mutabilis,r·J:elanocenchris sp. 

follo~~d by ~~~ and ~chanthium species. With prolonged 

prot~cU<)U shrub species like !.nummulo.ria, ~~ auricul~isl:.t 

!!!.~Jgofe:ra oblongifolia gets foothold wiuch nre finally culminate 

into· hosoE~ cineraria - Salvadors oll\?o-ides climax. 

On sandy plains early colonizS'l'$' like Indigofera 1ini£011o., 

1 .. Cordifoli<l, few species of Eragrostia,. Cenchrus bif10rus and .Q. 

pDieu::'ii are pioneer to establish. T!l¢Se annual species make 

sui ta.hle conditions for t:le appelU'ance of perennial species like 

Eleusi~ corup~Gssa, Cenchrus sctigerus, Lasi~ sindicus. Tephrosio. 

pu_rpurea, Crob.latia burhio. which fOrIa the next stage of succession. 

This is followed by shrub species lilcc t£ptadcnia pyrotechnica, 

~q~r0..E.is .E£....O~. Zizyphus m~ularia Md l~aytenua emarginata. 

These s~eC'_ as pre re _lresented in larger area and exist as disclimax. 

Thpse species under protection ultimately proceeds to cliDax of 

Prosopis $-*er~ On younger alluvial pl.lins wi th sandyloam soils 

under irrigated conditions, Cyperus rotundus, Cenchrus and Aristida 

species seeos to be the earlier colonizor followed by..§21.~ 

~ratenso. Lanthiu:n. .. §i£~.1mariutl, .1. ,tJ+'VpurGs and DesrJostachya 

bipinnata. vTi th pretty long protecti on, 8p(:oies liko .tal:!arix, Vi tax 

negando, Capparis decidua, Blllani tea o.eg.Yutiaca re)lace the grassy 

vegetation. These finnlly culmnato into Pr.2..::"L9.?~ .si:E..£!~ - Acacia 

nilotica clim:?x '( S.'1.xena 1977). 
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_[':l.!~d dunes: Vc1.rious stages of developoent or degradation have 

been encountered on different dune ty~os in \'iestern Rajasthan. The 

.Jionecr colcj::.izer of this s~)ecial habitat eIC CYPOru9, arenarius, 

Aristida funiculata, Cenchrus biflorus, Indigofara cordifolia. 

l.linifolin, latar these are supported by perennial species like 

~t~laria b~~, Acrwa Pseudotomentosa and ~ricostemna pauciflorum 

Porennial grasses also support this st~ge like Panicum turgidum, P. 

a'tid otale. If this phase is undisturbed for a long period Acacia 

,j8.cgueJ.:l.:mtii, llil"odendrum phI onoides, Calligonum pOlygonoides and 

M~yt~ cm~r~inata form the penultimate stage to the climax 

cOI'1;;uni ty of ~opis cineraria and Acac:ia senegal. But this stage 

is r~ely encountered on sand dunes. 
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Distribution of Khe.jri (Prosopis cineraria Hac Bride) 

in lvestern Rajasthan 

Vinod Shankar 

Introduction 

Khe jri (Prosopis cineraria hac Bride) has been described 

(Champion and Seth, 19641 as the prOminent constituent of the Desert 

Thorn Forest (TY1)e 6B/cr) n\li th very open crops of scattered trees. n 

Pollen stratigraphic studies of Singh (1970) revealed abudance of 

Khejri in western Rajasthan during the last 10,000 years when it also 

enjoyed a higher ecological status (Vishnu rUttre 1975). Khejri 

continued to be the dominant formation on alluvial and sandy undulating 

plains (Satyanarayan, 1964) of western Rajasthan. Sprinkling of Khejri 

can be found on other h'ibi tats too. In the present t>aper distribution 

pattern of Khejri in western Rajasthan has been described and discussed 

in detail. 

Geographical Distru~: Naturally oecuring Khejri has been reported (£uri 

al. 1964) from Afghanistan, Iran (Persia), Pakistan (Baluchistan and Sind), 

and India (Rajasthan, Delhi, Haryana, GUjrat, North Karnataka 

and Madhya Pradesh). Distribution of Khejri in India (from western 

Rajasthan to K~rnataka in the south) is, however, discontinuous. In 

the arid uestern Rajasthan too the distribution 1?attern along a transect 

from Aravalis in the east to Jais.:llmer in the trest is discontinuous and 

varied. Region-wise distribution and density of Zhejri is 'being discussed 

below. 

Pali-Sirohi-Jalore. Region: Out of the several sites covered under the 

proje ct on th: arid shrll blands of western Rajasthan, Khejri }las been 

recorded from 12 sites \Table-f) rclpresenting four land use types 

(grazinglnnds, cultivated f311o\vs, barren lands and reserved forests) 

and tour broad }.ab~tat types. {Older alluvial )lains, younger alluvial 

plains, lo;~ r' , . (nne sequenc,~s, and lower piedmonts). The soil of 

these habitats range from :sand;y to gravelly in te~ture but predominantly 
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sandy loam, to se,ndy-clay- 10a.I!l soils showed a.bundance of KJ\ejri. The 
I 

RIV (relative imi?ort~nc~ vc.lue) 'Which is the perc~ntage summation 9f 
,: 

relative frequency, Te~ative density and relative (3.b~ndance, varied 

on di.fferent si tea depending on the kind eff asso cinted shrubs/trees 

present therein. Highest nIV (37.31) was recorded on the older alluvial 

flats and the lowest on the dunes (5.69). Highest density (250 

trees/ha) was also recorded on this habitat. The riverine tract tormed 
by the Luni river system showed high density of Khejri. 

Barmer~aiselmer: Distribution of Khejri in this region is patchy and 

its denAity poor. Khejri has been observed (Table-2) occuring naturally 

on habitats r~ging from rocky pediments to low cw:e sequences but l.ts 

density was high (90 trees/hR) in the reserved forest on older alluvial 

plains in the Barmer-Sanchcr jone. Around J~isalmer 

10 trees/ha in the grazinglaads. The current fallows 

had a density of 20 trees/he in Barmer-Sanch~r' zone. 

its density was 
wi th sandy soil 

The tree growth 

was clso poor as compared to th~t from the Pali region. 

Nagnur-Bikaner Region: A variety of habitats Were covered trom the 

eastern part of the Bikaner to the eastern and the western parts ot t~e 

Nagaur district. Khojri oconred on the older alluvial flats and in 

sandy undulnting plains (Table-3) COvering two lands use typeS i.e. 

grazing lands and cultivated fnllows. The soil texture of these 

habitats ranged rr~ sandy loam to clay loam. Broadly speaking tho 

eastern part of Bikaner around the town of N okha and the western part 

of llagaur district had lOtiar density of Khejri as compared to that 

in the western part of Nagaur district i.e. Nava, Degan,,- ilnd Parbatsar. 

Tho RIV Qf Khejri in the western part ot N e.g-aur district was 100% 

at places, e.g. the site Rajliya (Table-,). 

~ergarh-Pokara.'l:Kolayat - Osian-Phalodi Region: Khejri was recorded 

from sixteen si tee in the region (Table-4) The ha.hi tats covered were 

sandy undulating plains, intel'dunal 1>lains, older alluvial plains With SE, 

deposi ts and pediment plains \1ith light sll1ld deposits. The present land 

use of these habitats were ma.inly old fn1l9ws ,and gra,zinglands. Besides 
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these, barren lan~s and reserved forests were also explored for the 

de.1si ty of Khejri. The soil texture of these habitats was mostly sandy 

and the soil depth was mora than one metre. Highest density (42 trees/ 

ha) of Khejri was recorded in the old cultivated fallow in the sandy 

undulating terrain at Khindasar (between Kolayat and Phalodi). In tho 

famous Gujncr Wild Life Sanctuary Which is protactod and supports a reserved Ii 
forest on the sDlld covered pediment plains, the donsi ty of Khejri waa 33 

trees/hu. In another reserved forest near Kolayat on similar habitat the 

density of Khcjri was 33 trees/hal The RIV of Khejri varied primarily 

".ccorcling to the habi tnt and thon the land usc which affoots tho 

vegotation associated with the Khojri. By and le.rge, the BI.V of Khejri 

in this tract ~ms low. Highest RIV was recorded in an old· fallow on 

sandy undulating plain (18.72). In the reserved forests at Kolayat and 

Cajner the RIV of Kbejri was 12.45 and 9.06, ~esPQctively.(Table 4). This 

indicated that Khejri was not the dominant component of thQ vegetation 

of this rogion. 

qangnagar-Bikaner-Churu Region: Out of s~venty sites sampled in this 

region Khejri was recorded from 22 sites mostly reprosenting sandy 

undulating plain and oldlr alluvial fl~~ (Table 5). These sites were 

mainly grazinglands, cultivated f~lows and waste lands (Table 5). In 

the Ganganagar district it wns difficUlt to find a cultiva~ed fallOW or 

a grazing land and so observation were recorded on the vegetation of the 

c0~~taries anG graveyards where the vegetation was like that of a l 
r~served fo~~st or a relict vegetation. In genCr~l.th0 ~onsity of Khejrl W~f 

blgher than ln the Shergarh-Poknran, .Kolnyat-Phaludl raglon •. _ ~hc troe 

heigh;; tl"~~s!!lao greater in the western part of Bikanor and Churu districts. 

The dCl1si'l:y "las lower than thut in tl:l.o Ganga.nagar district. Highest 

~ensity of Khejri ~ra~ rep?rdod from the reserved gr;cnland, on the oldol' 

alluvial nats at Kish~)ur (ncar Canganagar). Tho GeJlgr.:n<lgar .... SUratga,t'il­

H~unangarh trinele had, in general, high density of Xhojr1. At 

Rangcmnhal (on Surdgarh-l~l'mumnngarh Rd) that lios on tho dried rivor bed 

of Ghoggar, the density of Khejri ~las 100 trees/hR. 
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Donsity of Khejri around Lunkarnnsnr was poor (20 trees/hn). This 

indicatod th:1t 'Khejri is not a StU t tolerant spocies. The RIV of Khojri 

around Gnngn.n,~ar was very high (94.:n). That showa domination ot shrubby 

vegetation by Khcjri. The next in ordor of R!V WflS Zizyph,ge nU!ffiY.arip. 

t~hich forrJod the c.ssocinted vegetation with Khojri constituting the upper 

layer only. 

~o~ical Distributio~: Khejri nlongwith Jul (Salvadora oleoidos) 

rcpr~scnts thQ mixed xcromorphic woodlands which is tho largest among 

tho five fornations (Satyanaraynn 1964) that together constitute tho 

vegetation of the w'~stern Rajasthan. This formation is associated with 

tho alluvial pluins both younger and older and tho lower piedmont plains 

wi th deep soil deposi te. The 'soil texture of theso habitats range from 

clay with intormodiato typos i.e. sandy loam and sandy clay loam ate. 

A hard ktlIlkcr pan is 01 so rJ.et with Dot depths ranging from 25 to 100 em. 

The density and height of Khojri and kind of its. associates is influencod 

by differencos in the soil depth and the soil texture. 

On lower piedmont plains coverod dth deep depositos of hallvier 

soils and in :;00 - 400 rum rninfo.ll !Zone. Khojri is generally associated 

with §alvadora clooidos, May tenus e~nrginata and Acacia laucophlnoa and 

,in the older alluvial plains of lower rainfull zone (150 - 300 mm) it is 

associated with Zizy:ehus numI!lularia and Capparis decidua. In the narrow I 
belt of younger alluvium forood on both sides of the coarsos of Jawai, Sukr 

f1i tri and Luni rivers, Khejri is a.ssociated wi th Acn.ciu nilotion, ~s~). 

cuprcssiforois and Cassia euriculata. High density of Khojri has boen 

found (Fig.1) on sites located in'alluvinl plains. 

Alongwith the edaphio relationships discussed above, the 

distribution of' khojri sooms also to have SOLle rOlationship ,,71th the 

rainfall. Its density increases (Fig. 3 & 4) frg:; t-Tost (lOW rainfC'~l 

zone) to oast (higher rainfall zono). Largost concentration of Khojri liesl 

between 300 - 400 :mm rainfall isohytcs~ In bctrrocn 250-300 nu~ rainfall 

isohytes, the density of Khojri doclino~ and beyond 200 me rainfall 

isohytes its density dioinishos greatly. Barring ~ :f\ni pockots in 

Jdselccr district t.,hcro unusuru.ly dense stl.:uld of Khcjri has boen reported 

(~aknsh nnd Gupta 1976) hexdly f~·Khojri trees can bo noticed. 
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T'1C hit?:h')st ,~cnsity of Khejri h-.s been obscrv(ld in the \iestern part 

of I' '~g",-ur ;:,.nd Sil:nr t:nd G[.'.ngnnng<'.r districts. The sites which !:leot 

the requironor.ts of lmter balaui::Q of Khejri <3.ppnrcntly support dense 

stc'):ds. R~)ot exc£l.vution upto 10 n indicatod (Lc.hiri 1965) thick 

secondary :roots of Khojri going deep drawn pcnotrcting the stratified 

k~nknr l~yors. Khejri h~s been considerod (Lnhiri, 1968) as a 

phre~toJhytc l'lninly due to its deep root systel:l and other associated 

che.rnctcrs. Tho habitat preferences i.e. alluvial plains and its 

concentration in 250-300 n~ rainfall zono indicate that for its requirements 

of \-Tl.tor thoso .:.re tho ideal 8i tuntions. According to Prakash and Gupta 

(1976) the exceptionally dense patch in the 100 00 rainfall zone in 

Jaisalner nay be duo to the capacity of Khejri to utilize perched water in 

tho stabilized dunes. tbcro. Apart fron this, Khejri has also the capacity 

to absorb ~oisture fro~ rains through its foliago (Bhatt~nd Lahiri, 1964). 
Due to those two re~sons Khejri nay possibly be able to oeet its niche 

re1uircnent in the extrelaoly arid tract whore dense stand, of Khejri has beet 

reported (Prnkash und Gupta, 1976). 

Conclusion: Density of Khejri increasos froD the western to the eestern 

Pc~t of the western R~jnsthnn. Older and the younger alluvial plains are 

tho two habitats preferred by khejri but it also grows well in lower 

pioduonts with thick soil deposites and sandy undulating plains. The 

r\linf -'111 belt bet"rcen 250 tc 40~ho\IS high concentration of Khejri. 

Because of its cnpncity to avail percM 1 "lllter and to '.J absorb lloisture 

fro~l rains through its folic.:;e it can grOl'l in tho extror,lely a:r:id tract 

(100 un rainfall); The distribution pattern of khcjri is discontinuous 

evidently due to its hnbi tnt preferences ?.nd its specific w'ater 

requirenent. On less favour,bie habitats the density, height and crown 

cover of Khcjri is loner than that of the prcf3rred hnbi t2.ts. 
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Silv~cul tural Aspects of 1{hejri 

K .D. Muthana 

In trodt~ ction 

Subst3.l1tid pro,gress has been I:lade in the silvicul tural 

aspects of various desert tree species but many things are yet to 

be s.tandardiscd. Khejri pJ;.o;vides a challenge in its silvicultural 

cQ1l12lexities, thcugh it gX:O'rlS in both thinly and densely po.pulated 

arens. The proper rr).srh9.gement poses a difficult problem, due t~ its 
- e.g. 

characteri stic slow growth,! in <;lepiding sound silvicultural practices. 

Little work has so far been carried out in this tree and hence much atten­

tion is necdod to standardize. The normal cultural practices especially 

vario~a,mothods of its regeneration in different bioclimatic regions of 

Indian Desort arc:: vr;ry much ne.eded. On a long tq;rm basis this tree, in 

general, Will help in the economic development of this region. The 

folloWin~ information is p~imarily' a summary and evaluation of some 

available data on this tree. 

~lvicultural studies: Silvicult~ral stud~es were carried out at the 

Central Research Farm, JodhpHf. SOwe of th~ ~osults are presented below. 

Direct sowin,g-: Tho plantation of this treo by direct se9d sowing has 

net gi v;cn significant resul t$. Moreovar they failed to establish 

satisfactorily due to negligible su~vival peI"centage of seedlings. 

Trans planting: Seedling - raised in th.o polythene OT :G.1. tubes gave 
.' 4 

maximum establis~mont (69;%), mean maxi~um heisht growth ((71 em) and 

Clean annual increment (27 em) in 12 years period, \'ihen planted in 

60 r~ 60 em cross scctiol1al trenches half filled with dugout s·oil. 68.0% 

establishment with mean maximum height growth (278 em) and mean annual 

increment (20 em) was recorded when planted in 60x60x60 cn pits filled 

\-lith l'leathered soils. 63, 60 and 46% establishnol1t with 296, 225 _1.1. -
an!]. 324 cn maan lli3.ximuo hel.ght and 21. 15 and 23 em, mO t :.l1 annua:l .ineroLlent 

t1hen planted in strips of 22.5 em wide and deep, in pits of 60 x 60 x 60c. 

half filled with weathered soil and in 3Ox30 en cross section trenches 
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'" 
half filled with dug out soil respectively. 

Tables 6 and also illustrated through graph. 

I 

The data are presented in I 
I 

'Hood charactGristiQ§.: The wood of Khejri is hard but not very durable. I 
The tree invariably develops hollowness as girt~l increases. The sapwoodl 

I 
is la;rge. Md creamy white, heart wood scanty brown to purplish brown, I 
straight to slightly inter-locked .o.graiiled, LlediuQ coarse textured, etron 

tough;. very hard and heavy (weight 769-949 kg/CUil). vlood season well 

wi th ense, 2.5 ern ,thick 'planks take 16-20 days in Kiln-season and 

irequir.e to be steaned atleast Hrlce~ during the coarse of drying. It 

turns well and considering its he:roihess, is not difficult to saw and 
• 

work finishing to a sm:>oth surface taking point and polish well. The 

w?od is sui table for intorie>r .construction work such a~ column of huts, 1 
T.oofs, doors i winaoWs', t-Theel and hubs of carts , small'" agricul ture 

ioplerr.ents, t.o'ol 'handl~S, small'turnery articles and :wel,l~ curDS (Anonymo 

1969) • Some times logs of Khejri aC't "as '8 support in lining of lower 

most wall wal~s in sandy soils~ T~e ~ood has'a high calorific value 

(7640, BTU/1b) and th~reforc, Cornnbnly used for fuel. 

~_system: The tree is vcry valuable for afforestation on sandy plain 

and sand dunes in arid and semi-arid zone of ~ajasthan. - The tree has a 

very deep tap root system. ·A specimen exhibite~ at Paris in 1816 recorde 

,8.6' in lcn{~th and had pOMtrated vertically 64' depth. Another example 

of tap -root irum Sin~ (Pakistan) was found to be 117' .irCl.dngth '( Troup 

1921): Blpgov6rshensky (1968) also carried out rObt excavation studies 

at Jodhpur and found it as a very deep rooted plant. Because of its 

qeep tap root system i.t do'e·s not. generally cooplete for moisutre with 

crop., This quality of IChcjri is ideal for itij introduction in 
S~l.v~~~storal and AgrO-f()r~str~ sys~em. The roots orr this tree contains I 
siG;ni:ficmnif 3I.lo.unt of tanrang mat~nal. But renoval of roots, loads to the 

death of plant. Tender saplines-o~ 1-2 years of age are sensitive to 

frost end drought but aldol' plants are hardy and c~Fablo to~rcs~st the 

adverse climatic C ondi tions. 
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Fuel yield: A Khejri tree is expected to be ready for lopping during 

8th year of its lifo (350-400 QD rainfall zone). No systematio estimates 

of fife wood yield are available. The observations made on the farmers 

field indicated that 2-3 y~. of fire wood will be availablo in the 

initial lopping of 8-10 years old plants. 

FUel yield study conducted by Kaul et al. (1967) revoaled that 

for g. cinGraxia, di[llileter at breast height (DBH) is highly correlated 

to its seei yield and can be taken as sole criterion for predicting pod and 

seed yield of a tree by fitting a linoar regression equation. D.B.H. haa 

also been found to bo highly ,correlated with all the fuel yield components 

and tho total fuel yield. Thoro c~ also be two approaches for predicting 

the total fuel yield of a tree viz., i) measuring DBH and predicting with 

the help of an equation 

yt = 0.2596 Xi 2.2437 where Y
t 

= total fuold yield and X
4 

= D.B.H. 

(in 'ems) and ii) by ostimating the weight of branches with the help ot 
DBH + wbi~ht of clear bolo py the 'multiple regression equation, 

Ye = 5.3335 X1 + 31.56 X2 =' 92.1735. where Ye = total weight of 

clear bole (in kgs,), X4 = DBH (in em) and X2 = length of clear bolo 

(in metro). 

Timber yield: The anticipated fuel wood yields from Khejri tree in 

20th - 30th year age group is 40-70 kg/tree. Studi~s carried out on the 

fuel wood and timber production at C.R.Farm Jodhpur (350 rom rainfall) 

with known age group (15 years) ranges frOD 35-40 kg/t~ec. ! ganeral 
, , 

felling period of 25 years is proposed for this tree in 350-500 mm rain 

fall zone. 

Pod yield: A fully grown tree (;0-50 yrs. old) wi th 1-1e11 spread crown 

cover produces nearly 5 kg of ai~ dried pods (350-500 DO rainfall zone) 

in good rainfall years. There is a severe pod reduction due to an insect 

attack during flowering period which leads to gall formation. A tioely 

spray of an insecticide may provide a high pod production. Young trees 

(10-30 yrs. age group) 1vhich llrc not ouch lopped give 2-3 leg/tree pod 

yield. 
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Seed productio~: Tho dry se~d yicld has beGn estiuatod at one kg. 

:per trce with nodoratc sized plants (20--30 yrs. age group) whereas . 
two kg. par tree frOD a fully developed crown cover (above 30 years 

ago ~roup ) in 350-500 rJn rainfall zo;e. 

GenetiC varinbili ty: A. study t which was initiated. in 1911 at Jodhpur 

to deternine the eenotic variability for various growth at.tributes in .f. 
cineraria also gave very encouraging indications. Seeds of selected 

individual trecs frow Jodhpur (Farn) and Bikaner (Udramsar) were collected 

and plants raised in the nursery. Sixty days old plants were transplanted 

in the field in Aug.. 1977 In all 27 plants per progeny of Bikaner origin 

• nnel 18 plants ?er progeny of Jodhl)Ur origin were put in the e:cperiment. 
- -

The results indicated that survival was aloost 66~ to 100 per cent 

in nost of the progonies. However, there a~)?earcd to be 
.; 

considerable 

v·a.riution with regard to nean height of the progenies Which varied frOIl 

as 10\'1' as 20 cn to as high qp 65 ell. Three plant progenies.of Jodhpur 

have shot'm perforn1l1lce above 100 CD, per plant height (Table 6). It was 

very encouragine to note ths .. t h~ight attained by sone of the bast plants 

viaS fairly oooparable with the average .height attained by Acacia. tortilia 

(a fast gr?wing tree species) of SOlJe age. Hence it was ap}(U'ent that selc' 

ion of nother treee is important while. collecting seeds for raiSing 

so,ed:t.ings • " 

Typos: In Shckhawati regio]l of ,Raj,asthon two distinct ecotype of 

Prosopis cineraria (IChejri) have been race Q..:ised. CouDon tree has stlaH 

spinea, all ovor its branches. !.rho Lla,in branches of thi s type have a 

tendency to grow slightly on the upuard direction giving a clear cut 

identi ty. ThcE!o trees ha.ve ha~d.. rtwigs. Leaflets are dark green in colour 

but altogether loss foliage on the brlJ,llches ''lhich wakes the tree canopy SOi~ 

t-Tha.t open. Locally.it is cnlled as, "Khejra". Tho second type has thornlo 

, twigs in upper and tcrrJin~l branching. These twigs &0 soft., pcndulus wi tt 

Doro nunber of leaflets, lJhich· are comparatively less gro®. Higher ,) 

terminal branches and Dore number of leaflets ?rovide den~ canopy. 

This type thus provide higher percentage of top feed. 
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This is locr;.lly c~lled "Khejri". There aro sose interoediate 

type ~s w(~ll but not eosily distinguishable frOt!. the others. SOIile 

hc.vc less spilles ''I"i th fe,'I' non spined twigs (119090 1976). 



Herbage growth un~.er Khejri Canopy 

S.K. Saxena. 

Introduction 

There is a general beliQf that the crop growth is better under 

Khejri tree than, the 4djoining areaS unde~ sili1i~ar aanageo,en't conditions. 

Singh and Lal 1969 tried to ~?nfirIil the above belief on sci~I).,tific ground. 

They ct!rri~d out vari QUS soil studies and reached to the conclusion that . ~ 

better crop of plant growth is due to higher org'anic !latter contents, total 
-

ni trogen available:P2 05. soluble calciutl and low pH value. Studies of 

Aggarwal ,.2!. ~; (1976) have also confirlleci the above findings. They have 

also, indicated higher aVailable oicronutrient and cacro-nutrients. Net 
, -

only this higher moisture status and fornge bionass have_also produced 

under tho canopy of Khejri tree(Gupta and Saxena 1978).' Highor aDount 

of foroge production ·and its sUbsequent litter production which gets 

ninernlized below the canopy of this tree boost up high crop growth. 

Shankar et alj (1976) have indicated oarked ioproveoent in the botanical --
cpoposition, nnd vigour of oajor grasses grown under Khejri tree, SOwn 

po.sture of Dharann gas (Cenchrus cilinris) showed gradual and significant 

differences in pl~t height, tussock di~eter and herbage yield as the 

distance frow Khejri tree increased. 

~?££ g;owth: Observntions Qn the botenical oaks up and teopornl change~ 

were nude I for three consequtive years (1973-75) under the canopies of 

five plantn~ion of desert tree ~e-cies i.a.Prosoeis cinernrio,TecoDella 

undulata, _gbiz~ia lebbeck and ..P .. :r:osOQis juliflor~. 'The results of these 

stUdies nre suwmerized in table a and 9. 
Plant densi ~: Amongst 0.11 the five species, the herbage p11lnt density 

per Qnit area was found to be highe.t (;58.1/~2 below ~ cineraria tree 

and it Wo.s. followed by Teeollmela undulatn (351 41m
2

) whereas it was lmTes" 

under l. juliflora (132.7/02), 
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Tecor.lelln undulata supportou luore numbe.r (125. 7/r}) of 
2 

perennial species while nnnual were higher (245.6/0 ) under l.cinerarj& 

Nuober of s"Eecies: Nuuber of diffe,rent perennic.l species Wa.s similar 
• 

(6.7) in l.ciner.~ria & 1. undull1ta but the nnnual species nunbar was 

higher with Khejri (19.4). Thus total nunbar of species supported by 

Khejri weB .higher undor its canopy. It was lowest (11.7) in case of 

't:julifloi11:~ 

ForMe bio::ltI.ss: Higher n\lcber pf plant population and number of 'species 

resulted iint~ highe~ above ground biomass (2,4.8'g/m2
) under the tree 

canopy of E_cineraria.. The volues .recorded und~r l.juliflora were 

lowest (l~'7:1 g/D,2). < .\ .. 

\ , 

Height of f.orage specie§: Few ippo~tant forage speoies COt1tlO~ under~ 
_ ~ t 

o,;her . tree. canopy as vall we.re sca).ed for their height characteristic. 
i 

Herbage under vnriQus tree c~op~ea show~d different growth trend. Almost 
_ '. fI'r I 

all the species scaled ~Ql' tha~r he~«ht have· shO. tlOre height· ~ -~ ' .. 

(Table 9) U11der the t re~ canop~ of l . ..$.inerari;. 

Li ttet: The litter collectioI,l '.zll~ car;ried out be'rore the onset of 
oonsooh und~r each trge .oanoP1. He.re again it Was highest {68 ~O g/c.

2
) 

;. r J 

under g.ciner~ria (Toble-8) 

,liqter table: Khejri grow well on s.f.ndy to sandy" 10110 soils of flat 

alluvial plains where the water tablQ is 60-90~ft. deep. Chatterji and 
• Gupta 1969 in their geopotantp~l investigation on vnrious plant cOD'Qunitier 

have shown the associatiQn '"Of P. cineraria tree where wat·el:" 1.lepth v-sries frl 
, -- , . 

- 9~24 Il and n salihi ty of 50.00 - 1.0000 ppll .• 
. . 
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Tc..blo 9 Nean llei,g:ht (c:J of fo:,us,c~ciGS under 

Acneio. Tecomella Prosopis Prosopis Albizzia 
senegal undulata cineraria. juliflora lebbeck 

1 • Aristidn sp. 52.8 54.6 66.8 34.9 47.9 

2. Br.?chiaria 1 9.7 11.8 22.2 12.2 23.9 
rar;tOsa 

3. Chloris virgll.te, 59.0 56.9 58.4 49.0 63.7 

4. DactylocteniUf.l 50.6 48.8 59.3 38.7 57.3 
sindicUll 

5. Eleusine I 35.4 41.7 48.4 15.3 34.9 
coo:;>ressa 

6. Cyperus sp. 33.2 32.6 34.2 14.4 35.3 

7. Corchorus 26.4 37.4 30.7 36.9 
tridens 

8. Digi tnria 57.3 67.6 71.5 42.8 74.0 
{;1.dsendons 
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Gr~ss )ro~uction under ~~ajri treo 

L .D. Ahuja 

Introduction 

Rola of chffer011t trees for :?l'oYidint; shade and top feed to 

p.l:im3.1s "'.l.1d fuel 2'.11·:~ timber fOl' inh2.bitc:.l"lts is \'1ell known. In an 

o:_Jen fo::,,~'~st, there is a close relationshi? between the trees and 

forage s)9ci'O!s (Oil the ground) which largely cOL"!tribute for livestock 

~rQduction. The al'ea in the arid tract is largely occupied by 

scrub forests. The forest area below 250 Illlil rainfall zone 0 ccuPY 0.4;0 

QUa. 1 .356 a00v:. 300 Lllll zone of the total land area. These' figures are 

10l{er thfln the normal Le. 10/~ of the total land area. 

Ii} order to find out suiteblc techniques of 

afforestation of different uS8ful tree s,ecies for t~ns region, 

stuc1 ies were underta'cen in 1958 omofard at this Iasti tu te. The 

techni1ue cow:?rise6. :?rovenance tdal of differont tree s.?ecies viz. 

2.r:o...s_onis ci.:~£i..,g (:~hejri) TecoL'lallu undulata (R;hida), Albizzia 

l..e~ (Siris) 8.j'1c1. AC~~ ~gal with c.liffcren t methods of 

se1<Ting, soi]. Norlcing, 2.ge of pla:.1ting etc. unJer different 

cornbinc~tiJi.1S. 'r~e ls.yout of eX_2oriment was re)iicatcu. ill 

randolllised block .)Ci.ttern. 

'1'0 evcl.uc).b ·~:le contri bu tion of forage s·pe cies und,n 

differE':1t traG s;?Gcies study was undertaken, L:.. '~~1e above said 

plantation of 14-18 years old, grouped in four dif£zrent sets of 

sil vi cuI tural experil'1en-cs £"i van in 'taoulai'" fO:;",l1: 
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Hothods of Plantins 

- - - - - - - - - - - - - - - - - -- - - - - -- - - - - - - - - - - - - -

Ie 1958 Four 4 Plnnting 
oethod (2) 

7x7 1972 ... 76 

II. 1959 Four 4 Soil working 
(5) oethod 12x10 
of sowing(2) 

1972-15 

III. 1959 Three 4 Seedlinr 12x10 1972-76 
ages (3 

IV. 1959 Four 4 Tioe of 12x9 1972-77 
planting( 3) 

- - - - - - - - - - - - - - - - - - - - - - ------- - . - - - -- - -
Method of Study: Estioation of herbage production was carried out by laying 

Forage Estination quardrts (FEQ) having the dinension of 1 x 10 D or 2x 50 

depending upon the plot size of respective experioent. One FEQ Was laid out 

under .i:",each tree species plot. Herbage was harvested at ground level froll 

FEQ during Novcober each year (1972-77). It was air dried and weighed 

species Wise. Every yenr the position of FEQ was changod. 

Results: Tho d~tu of six yeurs forago production in each experioent 

has been given ill tuble 10 J vlhi.ch is .self explanatory. The forage 

production under Prosopis cinerl"..ria( 1.1 - 1.5 t/ha) in ~ll the four 

experinent was higher than other tree species, wher8US itlfns niniauo 

undar Acacia senegal (KULlut) (0.6 - 0.7 t/ha). In e::Qerinent IV though the 

plant population of ' Pro sop is and ~cacia on hectare basiS were aloost 

si!.1ilar yet tho forage produc'tion under r.?roSOQis{KhOjri) WilS on higher 

side. On the other hand, tree population of Aloizzin lebb('~. (Siris) is ----_ .... , 

sizeably less than Prosopis (Khejri) but the forage ~rOducti~n was 

slightly higher with Prosopis only. 
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Table 11: Average For~ge Yield in T/Ha Under Different 

tree species During Various Yeurs 

EX;_Jcrinent 1972 1973 1974 1975 1976 1977 

I O.4x 
2.6 0.4x 0.6 1 .0 

II O.4x 
2.6 o .4x 0.6 

III 0.7 1.6 0.3 1 .2
x 

1 .2
x 

IV 0.2x 1.8 0.2x 
1.1 1 .2 1.4 

Rainfall (nIl) 363.1 641.8 244.3 661.9 639.6 353.2 

Rainy da.y 17 27 13 41 32 28 

- = Not recorded 

x = Values in horizontal line do not differ significru1tly. 
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Tho forage production uncer TecoDclla ~ndulatn stands second and 

was cCDPGr~ble with Proso?is, inspite of the fact that the tree 

population on hectare basis was less with 1.undule.ta. 

Contributiop of perennial grass species under Khejri tree was 

GS high as 78.3% and lowest with.!. undulatll. (51.1%) in experiment No.l 

to II I, iihoreas in exporioent IV, the pcrqcntage contribution by grass 
spec~es • 

'lid not differ much under all the trees;' This tlay be due to inherent 

site differences. During the period of six years study under various tree 

species it Cell be concluded that Khejri plantation provide higher forage 

production under its c?nopy with greater proportion of nutritional 

perennial grasses. 

Yearwiso forage production: Maxinuo forage production (1.6 - 2.6 t/ha) waf 

obtained during 1973 with 27 rainy days (Table 11) following by 1.4 t/ha in 

1977 with 1es6 rain but alDost equal number of (28 days) rainy days. Data 

on fornge production, under different tree species, had variation during 

each year, which nay be perhaps, due to high variability in rainfall. 

During the YCQr 1973, the rainfall was with ~ regular interval of nearly 

eight dt~Ys nnd every tine it was a soaking rain with bright" sun light 

in between the two rainy period. During 1976 end 1975 the total 'rainfall 

was either siDilar or Dore, with ~ore nuober of rainy days but the forage 

.prod ucti on i-1aS quite low. Cause of 101'ler for!lge production can be 

attributec to two major factors which operated during oon600n period. 

There uere heavy showers and flooding of the ground which resU]. ted .in 

the casuality of nost of the annual species under w~ter logged condition. 
, 

Secondly there l'lere Dore cloudy days during the ~)oD.k browth period of 

the herbage. Thus higher forage production depend on rainfall distribution 

pattern, period of rainfall nnd sUfficient bright L5ght during growth 
period. 
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Physico-Chemical status of Soils Under 
IIKhejri" (Prosoei'i .2i:!le~ Linn.) 

R .K. AGGARWAL 

Introduction 

Troe vegetation during the course of its establishment 

i11i tiates a saries of changes in ecological and soil physico-chemical 

characteristics. These changes in soil much depend on the type of 

vegetatiou, it supports. The rooting pattern, canopy, type and 

quantity of litter fall of the tree vegetation have directly a~d 

indirectly much greater influence on the soil fertility and moisture 

status of the soil. It is also stated that the influence of specific 

forest stand on the soil is greatest in regions climatically favourable 

for the development of that vegetation type. 

The very fact that P.cineraria occurs ann encouraeed in all 

cultivated fields and village grazing grounds shows that its usefulness 

has been gonerally accepted by the land owners who have this strong 

conviction based on the observations that crop growth under "Khejri" 

tree is better thal;, the adjoining areas under the same management 

conditions. Legris (1963) conmented on how, in parts of Rajasthan, milletf 

mustard and irrigated vtheat are grown in the shade of !. cineraria. 

Blagovershensky (1968) relates how farmers "insisted that 'bajra' gro'l'1 

better around these trees." Contrary to this, the crop grotfth under 

~"iuliflora tree is allJlost scanty. Bo~h trees have small leaves and are 

not so dense as to produce a shadow effect on plant growth (Singh 

and Lal, 1969)., ,'CInder such a situation one's attention is naturally dral'ln 

to know the prooablc reasons for good growth under R.cineraria and very 

poor grot>rth under E.juliflora. One of the reasons might be their effect 

on the soil fertility and moisture status. Goor :m~ Barney (1968) claif!lS 

that "Because of long tap root of P.cino_~, it does not compete for 

.moisture' wi th crop plants and they may grotr right upto the trunk of the tr 
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Though, some work on the influence of E.juliflora on soil properties 

have been re?orted elsewhere (Kearney and Peebles, 1960; Paulson. 1950, 

Tiedemann and Klemmedson, 1973), but the information on l. cineraria 

and its eff~ct on soil fertility and moisture conditions in the arid 

areas of If .PI.India is rather meagre. The results of the studies conducted 

on the soils under fourteen years old P.cineraria tree vegetations at C.R. 

Farm Jodhpur and elswhere have been presented and discussed in the 

follovTing paragraphs taking 1: •. iuliflora and open filed conditions for 

comparison. 
, 

Soil PhYSical Conditions: The studies conducted by Singh and Lal (1969) 

on tho mechanical composition of soils under E.cineraria have shown an 

increase in silt plus clay content upto 120 em depth while in open field 

conditions this increase was upto 90 em only. This different~ation in 

mechanical composition of soil with depth under f.cineraria may also lead t 

the Variation in soil moisture status. soil moisture studies conducted 

during riay 1974 to February 1976 under different desertie tree species 

at this Institute (Aggarwal et al., 1915 and Gupta and Saxena, 1978) 

have shown higher soil moisture content under g.cineraria than in open 

field. The results presented in Fig. show that throughout the period of 

observation, the maximum amount of moisture l-TaS observed in the soil 

under ~.cine~aria and the minimum under g.~liflora. The soil moisture 

ranged from about 21 to 50 rom during the rainless period of November to 

June and 115 to 140 mID during the July to September under !.cineraria. 

During So ptelilbGr 1975> the average depletion rate of 1.8 mm/ day and 2.1 rom/ 

day 1-las observed from the soil under l.ci13craria and !.juliflora 

respecti vely, indicating t~weby a higher initial depletion by the latter. 

type of vegetation. ~his probably leads to a higher moisture status of 

soil under 1.ciner~ria. The moisture dep~ion pattern from different 

depths shovred highnrdepletion of moistur~ from deeper layers under f. 
cineraria while it was higher from shallower depths under £.juliflora, 

thus higher moisture availability in t he surface by higher density of 

above gro'.md flora in 1'. cineraria. This shows tIn t f.cincre.ria does nie! 

not comp :.::te with the i)erennial and annual flora under it canopy. 
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This is be causo of deep tap root system (Goor and Barney, 1968) of 

E.cineraria, but because of a lateral root system that perhaps spreads 

upto distances of 10 m or more (Kearney and Peebles, 1960) of g.~uliflora 

whi ch competes '('lith perennial grass for mois~e. 

Soil Fertility Conditions 

Organ_;_~ matte;:_and nitrogen content: Or~anie matter content is of 

prime importance ill the development and maintenance of soil fertility. 

Organic matter, by affecting soil oonditions, offactivelWhelp the 

aeration anq moisture conservation in soil, thus providing optimum 

conditions for the micro-organism to flourish. It affects the reaction 

of the soil, and the viability of the microflora, especially the nltrify­

ingorganism. The nitrogen status is also closely associated with the level 

of organic matter. 

The results on pH and electrical conductivity showed a slight 

reduction on pH (S.O) under P.cineraria in comparison to the open field 

conditions (pH 8.2) and also in EC values whichwras 0.01 mm hos/em 

under l.cineraria while it was 0.22 mrnhos/cm under ,E.,juliflora and 0.20 

wmhos/cm under open f~d conditions. Singh and La1 (1969) also reported 

decrease in pH under 1. cineraria grotin under high rainfall condi tiona 

of eastern region of Rajasthan. This reduction in pH values observed 

under ~.~~ria may be ettributcd to the presence of higher cont0nt of 

organic matter, soluble calcium I1nd comparatively lOrTer content of Caco
3

• 

The results prcs~ntcd in Table-12 show the depthwisc distribution of 

organic matter and nitrogen content in soils under ~.~raria, f.~liflora 

and open field conditions. The organic oatter and total nitrogen contents 

were highest un1er g.cineraria,over ~.~uliflora and open field 

particularly in surface soil. In general, the organiC matter and nitrogen 

contents were higher in surface soil and decreased with depth. When 

the mean values of whole soil profile are taken, it has been observed that 

there was 45,; increase in organic matter and totdni trogen content in 

1.cineraria over open ftid c'ondi tions. However, the percent increase in 

surface soil (1.:x-O-15 em) was conspicous. There i'IaS an increase of about 
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Table 12: 'Available macro and micronutrien t contants in soils 

Location 
Depth 
( em) N P K Zn Ilin eu Fe 

(Kg/ha) (ppm) 

l. cineraria 0 .. 15 2;0 22.4 633 0.60 10.0 0.50 3.3 

15-)0 193 10.3 325 2.28 11.7 1.28 2.4 

! . .,.iuliflora 0-15 250 10.:; 409 0.50 7.5 0.50 2.6 

15-30 212 4.5 258 1.30 11 .2 0.67 4.0 

Open field 0.15 203 7.7 370 0.20 6.9 0.26 3.0 

15",30 196 4.0 235 0.08 8.1 0.50 4.0 



-34-

150~J~ org&~ic matter in soils ~nder f.cineraria over !.juliflora and 

open field condi tions, while total ni trogc~ allowed an increase of -a'Qout 

126;:~ and 21q~'.ovor.4.juiiflora and open fi(Jl.d. Similar results have 

been re~orted by Singh & Lal ()969) and Sparma (19~7)' This increase 

in organic. ~attcr under P.cineraria appea~s to Qa because Qf higher 

Ii tter fall (68 g/m2 in cO!llpari~on to 23 g/~2. unde:r; 1!.julifl0l:'a), . 

and belo~',g~ound flora (Aggarlofal et. ale 1975) .. and thereby also increasing 
, ~ ~ ._ .... -'- .... ~ .. .,.Q_ 

nitrogon status of soil. Further studios cQ~ducted oQ the ~aly~is of ,."_ . .. -

coarse ( ,~1..6 l;lllil sieve) and finer litter· (l~s's th~ 0.5 IlUll devq.) of 
t t( • I ____ .~.- _,. .. 

~cinerar~a~and g. ,juliflora re"?"ealeq. highe~ _nitJ;'ogen cpnt~n~ ,in t~e 

finer litter of P. cineraria (Table 13) -- ~ - ~ - .\., ..... 

Total Phospho1"US ana Potassium: Singh and Lal (1969)'" repo:t.ed _- increase 
" _ _ . _" -'i 

in phosphorus and potassl1L'Il contents in soils ~pporting growth of g. 
'1. :' , ~ I .. L ' 

cineraria over l. ,juliflor& and open fad. The ~nc~ease was _more signifi-
,J. • 

cant in surface soil whilo in lower depths tho difforenoes were marginal. 

Aggarwal !!.al. (1975) also reported a hiehar content of P?osphates in 

surface soils under E,.cinerf'.ria. The rGsul ts ill figure 2 show that there - , 
~was incraase in phosphate content in all tho depths of soil supporting 

E. cineraria over open lield. Rowever; the soils supporting f .. juliflora 

showed the depletion of phosphates particdarly in lower depths in compari:. 

to tho:t of open field. The incrclfs-ed -phosphate .ievel in soils under P. 

cineraria may be du~ to higher content of phosphorus in its fine ritter 

(Table 1'4) and vigorous' growth of vegetation which i;l turn l~aves behind 

more of organic matter in form of roots, stubbics arid deed lea~es. -
• 

Avail~ble nutrients: ~he quantitntive ostimQtions of available nutrients 

of interest to the Silvicul turi:st from amral points -of vie'W";'- Such 

informations contribute to an understanding tho influo~~d- of species 

composi tion- on soil chemical charucteristics. The status of avail/lb1.e 

nutrients in soils much depends on the qUantity and qU.'llity Of organic 

cntter added to soil by the tree species'H Sltpports .:llld ru.SCl on .Ins rooti 

pattern. 
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Singh end Lal (1969) reported increase in lovels of available 

phosphorus and. pota.ssium in surfa.ce soils undcr t .. cineraria while 
o • 

under !.juliflora there Was {iepletion in t~lese r!'..:t.l.'ients over open field 
• f . 

contritions. Thiz 1-laS ittt1buted tb higheJ.' orgtllic matter levels, above 

ihoound flora and deep tap root· system of P. cineraria. The resul ta 
0- 1 --.-
preS-auMd in TablV as ore-ported by Aggarwal et .• al. (1975) showed a similar 

~ 

:trerta in'av~iI8ble phosphorus and pot~ssium content in the soils under 

g.dinorafia grown bn the'sandy loam soi-is ".t,r desertic region. The data 

show abo-u-t thN~ timeS increase in available phosphorus in surface soil 

n'O·-15r om) "of ~. eiircrar±a' over open.field condi tiona and two times 
... ~.,. ,.. tf'" ,!', ''f .- 'r'I -. -

• inc~~as~ over £.~liflora. The aVailabla phosphate leval in sub-surface 

sbl'i' M !.cin~raria was 'also li1gh whiie there was no' marked differenoe 

botw~.en l~,julitlorii" and open field. On thct b£tSis of avai~abil.itY' limits 

of soil teat values, tho soils supportingP.giner-aria can be catagorised 
'", ) .b ~J t ~ ~ -. ~. r ..'.,'; L'. <'~ . 

into high in aVaile.ble phosphorus whiclil.s of interest for· ·crop Foduction 
• q ,... , 1_'. 'il·' 1: _ ~ , - (6~ :.' ~ f -J_' ~ ._ • 
When the desertic soils in general are quite·low in this content. 

1 t I"'.· '. L . W • , c 

-. , 'Similarl~, a!ailabie potassium ·lev~l is also quite high in surface soil 

under·E.cineraria. Howevor: ther~ was slight increase in tho'available 

rnitroge~·~ont~nt i~ soils under £~Ciner~ria in compari~on fo that under 
.-;~ :+ J, Ii ~ _ ..... 

opon fiel~ conditiQns. 
J----, i. ,'" ..... ,l ...... 

~ The data on available 'micronutrients showed an increase in Znt 
~) .. . l • • ..- •. .- - ~ ,: • 

---- Nil -e.nd eu <;:ontents in both the soil depths while Fe conten-t -was highor in 
~ n.~ .. '. . -.,. . 
~urfaice .s~i.l only u~~e;.~~,cine,lllria over the soils under _E.,iuliflora and 

~ ~ Q:~eI}/\eld,. Th?U~h; 'there dO~~ not seem t,o be much difference in the 

., ~li,c~onutrientn contonts in the litter of those two s.pecies, ,Eerhaps.t\ the 

higho~ litter f~ll anq~bove ground vegetntion growth in £.cinerarin has 
• ' ..L '. , -

led to increase mlCl'onutrients status in soils under ct~is tree species. . - , .,. 

Fcrtilitr status of soil ,just below the litter: This layer under forest 
.. ~. ' i 1.. • r .' 

ecosystem assume:::t importance as ,this reflects t.he level of hunified 
: "-... _,f _. • 

prganic matter mixing with the mineral soil and in turn influcncq the 
!. " ' ( 

fertility status of th~. zqineral ~oil below. It WaS obsurved that.tn.c 

. depth of this layer undor t.~~ ~as mQrrO than g .j_ulHlC2!:.~ whilo i~ 

it was absent undcr open fiold conditions. 
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The pre..sehQe of this layer under tree spe~1es is perhaps due to lowe·r 

. tetD:perat~ ~nd higher soil moisture oond-~ti.pp.s whioh favour the 

acoumulations of organic matter due to increased microbial aotivity. 

The data presented in Table13 show .higher level of organic 

matter~ phospho~~s and nitrate nitrogen content in l~~ter soils under 

1.cinerari~, with a corresponding reduoti~n in pH value. Available 

Zn, ~u nnd !JIn contents were also hi~her ili 8o~ls under f. cineraria 

\ofhilc soil sunder .E .Julifl ora showed highe:r J'e con ten t. This inorease 

in Ft). content under g.,juliflora may be d\l~ to the higher Fe content 

containod in the litter of !. juliflora. (~able 14). 

Tho rosults presented in this pap.r demonstrate a definite 

distribution pattern of soil properties within the zone of influence 

of l.~aria.. There is a strong indication that the _E.cineraria trees 

are the casual agent of the patterns observed and that thoy function to 
improvo soil conditions beneath their 2~ canopies in comparison to that 

under .f~juliflora and open filed conditions. The improved soil 

physice.l C911di tions coupled with higher availability of nutrients under 

l.oinerari~ canopy explains bettor crop growth under this tree species. 

On the other hand, the grO"l'1th of g .,iuliflorl} has hardly shown any 

improvement in soil physical and chemical conditions underneath its 

canopy. Ouo of the factors assigned for this is the toxins present 

in its leaves (Lahiri and Gaur, 1969) which inhibit the grm.,th of 

vege~ation under l.,iuliflora canopy. Thi3 would appear to confirm 

traditional Hindu belief: for Vartak (1969) r~qords that ''Khejri'' is 

sacred to Ganash, whilo 'babul' is Ila rosort for demons". 
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Frosopis cineraria in relation to soil ,ia ter 
and 0 ther condi tions Gf its ha bi ta t 

A.N. LAHIRI 

Plants {,Thieh are otherwise adapted to the harsh environment 

of the desert may surprisingly often lack the ability to grow in 

associati~n with other plant species. Some desertic trees, such 

as Prosopis juliflora, do not allow establishment and growth of 

the groundccover of vegetation (Lahiri and Gaur, 1969). This 

aspect warrents special reckoning in the context of the importance 
-

of agI'Q-forestry and silvi-pastoral enterprises in the arid and 

semi-arid regions. In this regard, Prosopis cineraria tree, which 

abounds in the sandy desert plains of Western Rajasthan, holds an 

uni -que posi tion as it fosters the growth of ground cover of vege­

tation. Since the soil moisture and nutritional conditions are 

generally limiting in these areas, enquiries pertaining to this 

trai t seems very meaningful. Attempts have been mde here to 

rela te some findings in this di rection. 

S oil-lia ter con_di tion in P. ci neraria communi tv 

In order to gain an insight to the drifts in soil moisture 

wi thin the communi ty, mois ture contents up to the dep th of 

2 me tres were measured, during Nay to Octo ber, 1963 (Fi g. 5) and 

also from November, 1963 to June, 1964 (Fig. 6). It was found 

tha t fluctuations in soil moisture due to showers (fig. 5) were 

restricted only up to about 50 cm depth from the s'urface. At 
, 

these depths, soil moisture was b.elC)w 1.0 per cent from Ma:y to 

the middle of July. In general, llloi\3ture content varied between 

1.8-2.0 per cent between the depth 50 em to 100-150 cm a:1d moiS­

ture level about 2.0 per cent only occurred below 100-150 cm. 
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Moisture co!).tent above 3.0 per cent was found only in sma~_:;_ ~'oc:_:pts . 
around 175-200 em with indications of higher soil moisture at 

greater depths. Again in Fig. 6, it may be ob3erved that the 

moisture content, except on occasion of sporadic showers hardly 

ever executed 2.0 per cent up to the depth of 125 cm. The fore­

going illustrations suggest that plants l'Jith limited root system 

can only grow duri ng the favourable soil IDOis ture condi tions of 

the short rainy seaSon which extend from July to September. 

Moisture utilisation of P e c1neraria 

Des_f)ite the meagre moisture in the upper layers of soil 

during the months of March and April, different 'processes like 

shadding of old leaves, regeneration of new leaves, flowering 

and frui ting of t. ci neraria take place during this period. 

These, as well as '}O to 80 per cent relative turgidity llBin­

tained by leaves during l'iarch to May (1ahiri, 1964), sUgf;est 

that an established tree my not be Subjected to moisture stress 

despi te the 10"T mois ture s ta tus of the upper SOlI layers. 

Determination of hourly rates of transpiration of l:. cineraria 

tree (25.4 cm dia at breast height) from dawn to dusk, on two 

consecutive days of summer, winter and monsoon indicated (Lahiri 

and KUIIBr, 1967) that a high rate of water turnover was maintained 

in all the seaSons, The trends of diurnal changes in transpi ra­

tion rate (Fig, 7) indicate that the leaves in the sunny side 

rna intained conais tantly a slightly higher rate as compared to 

those in the Shade Side. In all cases, the rate gradually 

-increased from the morning and declined towards the evening. 

During the active period of transpiration, there v,ere two dis­

tinct peaks (mo re 0 bvioua in the trans pi ra tion of thE" sunny si de) , 

one in the forenoon and Olle in the afternoon wi th an intervening 

t noon dry drop.!. Such drop has variously been attributed to 
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mid-day closure of stomata due to \'later stress or increase in 

incident radiation or temperature mediated rise in intercellular 

apace carbon dioxide. However, seasonal changes did not alter 

the double peak character of the di urnal course 0 f trans pi ra tio ~ 

rate, although the magnitudES and positions of peaks changed on 

different occaSions. 

It was estimated that abcut 2;Z2 mm of water is lost through 

transpiration annually from a communi ty of 50 treeSX in a hectare 

of land (Table 15). The quanti ty appears to be large p9.rticularly 

in reckoni ng vl i th the average annual precipi ta tion of a bou t 366 mm 

of Jodhpur, where the experiment waS conducted. However, it }:1.as 

been found (Hann and .Lahiri, 1979) that most desert trees, except­

ing a few, gene:;.:ally use water at high rates all· round the year 

and it has been sugges ted that n:any des ert trees of this area 

behave like 'Phreotophyte' or 'Well plant' of Meinzer (1927), 

which habitually obtain their water supply from zone of saturation 

ei ther directly 0 r through capillary frit,ge. It i a likely tha t 

~. '",ineraria falls in this category of treeS as its moisture use 

is not restricted due to the low moisture regime of the upper lay­

ers of the soil, duIing the dry periodS of the year. 

Ta ble 15. Approxima te annual mois ture loss 
f TO mas tan d 0 f E. ci ne rari a . 

Season r.histure £01 ea n annual 
and ou tput per Mean mois ture ou t-
dates tree in kg pu t per tree 

per day in kg 

A. WINTER 

a. 4.2.53 178.327 
b. 5.2.63 129.319 

B. s Ul,II1II",ER 
a. 27.5.63 112.111 121 .356 44294.940 
b. 28.5.63 111.091 

C. :f,-lOIIJ"SOON 
a. 26.8.63 116.100 
b .. 21.8.6:2 81 .192 

Annual w ter 
output in mm 
per hectare 
(50 trees) 

221 .48 

---
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Abili ty,: of this tree to tap water f'rom grea t depths 1-1ad fro J\?U 

through root excavation work of Late Prof. B.E. Hikolaevi'.;ch g [jL~B3CO 

Expert at the Central Arid Zone Research Institute. It vJa3 found 

that roots Wi th thick secondary growth e'xtended far beyond 8-1Q 

metres and in the courSe of the growth of the roots pene trated 

the Kankar layer. 

tria ter uSe of ground coVer 0 f vegeta non 
in P. ci ne raria co rnm uni ty 

It would thus appear that in a community of ~. cineraria 

the es ta blished trees wi th deep ro at sys tem hardly ever compe te 

with the shallow rooted ground cover of vegetation. On the con­

trary, there are substantial evidencos (Lahiri, 1977) to suggest 

tha t af ter a rainfall inci dence soil mois ture increases markedly 

beneath this tree and generally a higher soil moisture regime is 

maintained unde~ this tree than under certain other species like 

t. ';uliflora, Albizzia lebbek and Acacia menegal. 

Study of soil water balance undertaken during May to October, 

1963 provided a fai r idea of the consumptive uSe of mois ture of 

ground cover of vegetation in P. 'cineraria community (Table 16). 

The ground cover consisted of D3.ctyloctenium sindicum, Cenchrus 

setigerus , Eleusine compressa, Crotalaria burhia, Aristida 

funiculata, Cenchrus bifloI'Us, Cyperus rotundus, Gisekia 

phanaceoides, Brac[1iaria ramoSa etc. I t was assumed in the 

calculations of water balance that moisture above 102 mm in the 

2 metre of the profile will go down as deep drainage. The data 

in Table 16 indicate that the water use pf the ground cover waS 

very low from May to- bl";'ginning of July when grass cover wa.s dry 

due to low soil mois ture condi tions. During this period, 

moisture in the profile varied beh-leen about 43 mm to 53 mm. 

OccaSional negative evapotrans_!)iration valueS indicated that 

the soil water increased probably by lateral or upward movement 

of moisture. In any case during the August a.nd September when 
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the soil moisture increased due to incidences of sho"ers, consuID._..,­

ti ve USe sharply increased with the inception of a cti va gro'tlth of 

the ground cover. Both consumpti ve uSe and the gro'llth of vegeta­

tion declined in Oc to ber when the mois ture in the upper layers 

of soil decreased. 

I twas fo und that during the growing petio d abo ut 162.9 mm 

of mois ture was utilised by the ground cover of vegetation where 

the rainfall waS about 163.8 mm. It seems, therefore, that the 

moisture received through precipitation was fully utilised by the 

grQund cover and the trees hardly imposed any competi tion for 

moisture. The tree thUS seems to be idealy suited for silvi­

pastoral and farm-forestry operations. 

Influence of soil moisture on the growth of gmund 
cover 0f vegetation in 1-. cinerariLC?.0mmuni tv 

Unlike the.E. ci ne raria, the growth of gro und cover 0 f 

vegetation is fully dependent on the mois ture in the upper 

layers of soil invaded by their roots. The Table 17a indic.ates 

that under rain-fed conditions growth of grass cover was restric­

ted only to the period when the soil moisture was favourable. 

But when the moisture stress was eliminated by irrigation during 

the dry months (January to May), the dry ground cover became 

green and Showed rrarked growth which was IDJre than that noted 

dul'"i;ng the ptrevious rainy Season. 

Foliar absorption of water 

_;'bility of plant organS to absorb moisture from light 
( 

Showers o~ va'pour~ or dew acquires importance in arid and semi­

a Ii d regions, as ito ften -hel ps the plan t to by- pas s the 

rigours of soil moisture stress. 
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Between the 29th and 31s t of March, 1963, there were showers 

(5.B mm) in the experimen tal plot of "water b'llance study", in the 

Central Research Farm of this Institute at Jodhpur. Relative turgi.­

eli ty of leaf tissue, sections was determined follovling the method of 

Slatyer and Mello roy (1961); on the 30th, after only 1.75 mm rain 

and also on Six consecutive days after the end of shower (i.e. 1st 

to 6th April) in order to determine the changes in internal moisture 

balance of the tree due to this shower. Simultaneous measurement 

of soil mois ture was ca.rried out by de termi ni ng resis tances (co rrec­

ted for temperature at 200 C) of gypsum bl~cks placed at various 

depths, below a tree, bett'leen two trees and away from the tree 

grove. The Table 17b shows that the low state of turgidity that 

waS observed _en the 30th of March, wi th only 1.75 mm rain, increased 

significantly after the completien of. th~r~~ rainy perioQ. on the 1st 

of April. Therea.fter a gradual and significant lowering of relative 

turgidi ty was 0 bserved on each day. On the 6th Apri 1, rela ti ve 

turgidity percentage carne down to a value almost similar to that 

observed at the onset of shO;'ler. 

Fig. 8 showing the chrono-isoplets of soil moisture in the 

profiles at three posi noIlS indicates that only the top soil to a 

depth not exceeding 25 crn waSlQ' wetted due to this shower at posi­

tions between two trees (F.i.g. Bb) and away from the tree grove 

(Fig. 8e). Below the tree (Fig. 8a), however, top soil remained 

dry and mois ture Content waS below the wil ting point (ca. 1.0%) 

up to:t the depth of approximately 60-64 cm. This could be due to 

the interception of rain by branches and foliage. Lack of soil 

moisture addi tion below the tree, thick secondary growth of roots 

in the upper layers of soil and the absence of any extending root 

systems in the \<Tet portion~ (up to 25 em depth) between two trees 

. and away from the tree grove, suggested that the su~gen change in 

the internal mois ture balance due to this shower could no t be 

mediated through abSorption of W'3.ter by roots. Direct abSorption 

of mois ture by the tree foliage could be the only 0 ther means by 

Which the abrupt change in relative turgidi ty was brought about. 



This interesting ability, among other traits, makes this tree 

well-adapted to desertic environment. Enrichment of soil moisture 

through stem flow etc, may thus occur only under condi tions of 

heavy showers. 

Soil-plan t interaction Wi thin the co mmuni ty 

However, it ha,s bee n men ti oned earli er tha t th e gen eral mois ture 

regi. me remai n more favo urable under this tree as compared to cerbin 

other trees. This Could be due to a number of factors, such as 

favourable generation of stem flow due to the growth pattern of the 

tree, wetting properties of amve ground portions, root growth 

behaviour etc. This nay be onG of the reasons of better growth of 

ground cover below this tree as compared to that observed under 

other trees (Shankar et :!i., 1976). As a resul t of this accumulation 

of organic carbon and nitrogen contents of the soil were found to be 

more below this tree as compared to thos e found beneath t. juliflora, 

A. senegal, A. lebbek and 1. ~d~ata,or under pure cover of grasses 

like Lasiurus sindicus and Cenchrus ciliaris (Aggarwal and Lahiri., 

1977). This important impact on the soil fertili ty makes this tree 

very suitable in agro-forestry and silvi-p9.storal programme. 

Better soil fertility beneath the!:.. Cineraria tree suggests 

a higher growth and acti vi ty of soil micro-organisms whi ch contribute 

towards building up of the fertility. Recent findings of the Soil 

Hicmbiology section of this DiViSion, presented in the Table 170 

Table 17c. :Population ef soil micro-organism 
under different trees. 

Sp. 

t. cineraria 
4... lebbek 
1.. undu14 ta 
t. j'.l.liflora 

~- •. ----------~--:-~ 
Number 0 f mi cro-('Irgani sm per gm of 30il . 

Bacteria fungi. Actino- Ni trifying 
x 105 x 1"03 mycetes.· bacteria (MPN) 

32 
22 
25 
20 

29 
18 
20 
16 

16 
11 
12 
10 

1 t 100 
1,300 

900 
700 
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unambiguously indicate that the population of bacteria, f,'l:'lfi and 

actinomycetes were narkedly higher in the soil belOli the t_ • .9j.r:.r:.>ri.}. 

as comp!l.red to the other adapted tree species which grow in the 

desert. The population rlf nitrifying bacteria. was also found to be 

fairly high. These evidences suggest that the whole system gets 

favoura bly geared to accommodate the ground coVer of vege.ta tion. 

Studies on the nodulation behaviour bf this tree (Easak and 

Goyal, 1975) again suggest its nitrogen fixing ability. 

Concluding remarks 

The facts which have emerged sugges t that the observed improve-
, 

men t of plant grow th Lenea th this tree may be due to the combined 

a chons of a number of factors. The favourable inn uences of thiS 

tree are clearly di scerni bl e in the pearl mill et (grown mos t exten­

sively here under rai.nied conditions) fields in sandy plains where 

these trees are found in abundance, as well as elsewhere, where the 

na tural vegeta tion exis ts . The period during whi ch this crop grows 

the trees have thei r fOli~e and thus lopping, which is undertaken 

a.fter the cropping ses.s:ms, may not have any direct bearing on the 

crop improvement. Soil moisture being a serio'us limitation, its 

measurable i mprovemen t below this tree may be consi dered as a direct 

cause for the growth improvemen t. The stem-flow enrichment of moisture 

coupled with the lack of moisture exploftation by this tree from the 

upper soil layer in the unirrigated areas, and consequent luxunant 

gmwth of other vegetation may oontIi oote towards organic matter 

. build up and fertility improvement below this tree over time. Shade 

effects coupled wi th microbial influences may hasten fertility build 

up and minimise los~,es, ·p3.rticularly of soil nitrogen. The contribu­

tions of bird droppings, leaf/pod fall, dung and urine of shade seek­

ing livestock in this regard sound rather speculative in the absence 

of relia.ble data. But, such possibilities may not be cGIDpletely 

ruled out. 
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The nutritive value and digestibility of Loong 
( P.cineraria (Khejri) loaves) 

H.C. Bohra and P.K. Ghosh 

Introduction 

Top feeds, i.e. the leaves and pods of certain trees and shrubs, 

constituto a major source of nutrients for livestook in the desert, 

particul2rly during scarcity periods, In the arid zone of Rajasthan, the 

camel, goat, donkey and mule, which together make up about 40% of the 

approximately 19 million heads of livestock, are especially dependent on 

browsing to meet their nutrient reqUirements. 

P.cinerarie:the king of desert trees - occupies the most important 

position in this respect. Its contributions to the overall ecology ot 

the region, and to the life pattern of the desert people are well known. 

Tl),e leaves of these plants, locally called "loong" , are a palatable and 

nutritious top feed for all species of livestock. Its protein rich pods 

also provide considerable amount of moisture to the animals during the peak 

summer months of May and June. 

Production of top feed - "Loong": Generally, Khejri trees are ready to 

provide animal feed from the 10th year onwards and may go on yielding "~ 

till their 200th year or so. A moderat~ly grown tree yields nearly~~kg 
of dry leaf forage per year. Villagers lop their trees in the winter and 

allow the leaves to dry in the sun. In the green' stage, the moisture 

content of the leaves may be as much as 60%. With gradual loss of moist.U1"e. 

the brittle leaves fall to the ground which are then preserved in suitable 

fodder storage chambor2 and used for stall feading of the animals as and 

when l'tlquircd. The leaves, ty'hich are pre-servod in this manner, contain 

nearly 93.2% dry matter on fr~sh wt.basis and 92,1% organic matter and 

16.8;:; crude ,rotain on dry matter basis. 
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These partially dehydrated leaves urc marketed as IIloong". 

During usual grazing of the &'1imals, and partic-i.J.larly duri."1g migration of 

livestock, the shepherds cut the branches of the Khejri trees on their 

way, and the freshly fallen leaves are relished by the moving animals. 

This is a common feature of desert animal husbandry. Preserved loong 

nlonguith preserved ~ (the dry leaves of Zizyphus nummularia or bordi 

plan t) ,are t;lC mainste.y of the rural as .. lOll as organised dairy sectors in 

westerl1 Rajasthan, involving both cattle and goats. The extremely slow 

grol"lth rntc of this species hO'tlever, comes in the way of accruing as much 

0cnefits from the plant as it would have been otherwise possible. 

Relative palatability and intake of leaves: Muthuna and Shal!-karanarayanan 
. . 

(1978) reported that Khejri loaves rank socond in terms of preference by 

domestic animals, the first position going to leaves of Acacia nilotica 

trees. HOlo1cver, considering the low productivity of top feed by Acacia . 
nilotica, the overall first score may be assigned to the Khejri. As may 

. , 

be expected, the intake of Khejri leaves by goats is considerably more 

throl that of by sheep. For example, CAZRI's studies (Table 18) have 

revealed average DM intakes of these 1Gaves as 685 gm per day (or 1.88 kg 

per 100 kg. body weight per day) end 1606 gm per day (or 2.8 kg per 100 kg 

weight per day) in sheep and goat, re spcti vely. ~fathur (1976) reported 

DIU of Khe.jri leaves for camel to be 1 .38 kg per 100 kg body wdght per day 

It is intorosting to note th~t wnDn maintained solely on fresh Khejri 

leaves. with their average water content of 61% about a 48% and 82%, , 
rc~pectivcly of the daily water requirements of sheep and goats may bo met. 

Chemical composition of lea~~8: Sevoral studios hevc been carried out to 

determine the proximate composition of Khe,jri lo[!.vos, beginning wi th a 

report by Patel in 1961 and followed by thoso of SC~ and Ray (1964), 

Ganguli ot a1. (1964), Guptn (1967) and Hathur ( 1976) (Table 19). 

The varia.tions in chemical co;"posi han of the h: aves as r,::vcaled by the 

data obtained by ve,riDus ,{orkers is likely to bo duo ta difforences in 

the composi tion of the sD.L"'lples collected during difforent seasons. 



---------------------------------------------------------------Trai t Animal type 
______ ~_. ______ ..!:OQh::.:.e:::.:e~n~ ___ _ J t' Value Go.cL ________ _ 

Intake 

Dry ml1.tter, g!day 

D:ry matter g!kg!dc.y 

Orgai.1ic JjlFitter g/day 

Digestible energy 
Ie call g, J)i;~I 

Hetabolizr:ble (mc:cgy 
K.cal/ g, DLI 

A,1parent digestibili ty C~) 

D:..'y !!latter 

Organic matte!" 

Crude protein 

685 .± 37.87 

18.8 .± 1.88 

621 .9 .± 38.15 

1 .82 .± 0.207 

1.43 .± 0.205 

41.4.± 3.66 

42.9 .± 3.81 

22.0.± 5.50 

Cell-vrall constituten"(;s 9.8..± 5.;5 

Cell contents 67.8.± 2.20 

Acid -cl e ·;;<.:;rge:d fibre -28.9 .± 8.64 

Jemicellulosas 74.2.± 2.36 

Cellulose 23.2.± 4.31 

Lignin -163.2.±32.73 

Hi trogcm balance sf day 

N i troben in t c?ke 

Fae cal ni trog"en 

U rinal'Y ni troc;an 

Total excretion 

Eitroge~ balance 

1 5. 75.:!). 972 

1 2. 23,iO .867 

1.42.:tO. 11 7 

13 .65_±O. 971 

2 • 1 O..tO . 870 

1306 .± 11 5.15 

28.0 .± 2.18 

1105.~ 104.46 

2.13.± 0.212 

1.76 .± 0.199 

48.8 .± 3.93 

49.6 .± ).73 

38.9 ..t 5;05 

21.9 .± 5.84 

71.4 .± 1.72 

-10.1 .± 5.37 

75.2 .± 5.87 
36.1 .± 5.28 

-143.0 ,±10.72 

30.23 .±'.716 

18.19 _±1.828 

1. 99 .:f!J .180 

20.19 ..±1 .695 

12.68 .±2.586 

20.45*** 

12. 78'~** 

20.27H -* 

4·.15** 

8.12** 

3.78 (i:i. s. ) 
1.25 (N .S.) 

2.26* 

1. 53 ( liT .S.) 

0.64 (N • s.) 

1 .82 (l~ • s. ) 
0.15 (l;.S.) 

1.89 C. • S.) 

0.58 (N • S.) 

28.96*** 

11 .54** 

10.77** 

13 .39*** 

15.35*** 
----------~ .-,--~---------,-------------



Table 19: Percentage (on DM basis) proxioate cOhlponents of 
g.cineraria leaves 

Trai tl 
Patel Sen & Ray Ganguli Gupta 

Source ( 1964) £! _ill:( 1964) ( 1967) 
Mathur 
( - Q~ ~ \ I J I iJ) ( 1961 ) - ---- _.---

Crtrl e protein 15.4 15.3 13.9 14.1 11.9 

Ether extract 4.5 3.1 3.9 2.9 

Crude fibre 13.4 17.5 20 .3 15.6 17.5 

Hi trogen free extract 56.8 54.1 59.2 54.8 43.5 

Ash 9.9 6.5 11.5 8.1 

Phos~rus 0.18 0.24 0.20 0.93 0.38 

Calcium 1.92 2.65 1.50 2.50 2.10 
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The seasonal, variations in the proximate components of this feed have 

been recently reported by Lahiri (1978). Crude protein (Cp) has been 

found to be maximum in 1'1in ter, othdr extra~t (EE) and nitrogen free 

ext~act (NFE) are maximum in Sti.:iilll~r and crude fibre (CF) is maximum 

during the monsoon. studies carried out by the Animal Studies Division 

of Central Arid Zone Research Insti tuta have provided ~Hnr information 

(unpublished) on ce11-uo.11 consh tutents and cicI'O nutrient contents of 

Khejri leaves. COll-ii'lll constitutents (ClfC) make up about 45.5fo of the 

dry matter (I1.1'.1) , lthile hemi celluloses constitute 17.1%, ,lignin 7.1%, 

cellulose 16.9% and silica 3.7% of the DM. The CAZRI's studies have 

revealed a bnnin percentage of 11.6 on :eM basis, while Gupta (1967) had 

reported a tannin c0ncentration of 15% of the DM in Khcjri ~Aves. The 

average sodium and potassium values, determined at the CAZRI, are of the 

order of 77 rug and 1.21 gm per 100 gm m1 of the feed respectively, While th 

micro-nutrients iron, zinc, manganoze, and copper are, respectively, found 

to be 112,1.16,5.75 and 1.87 mg per 100 gm DM. TheNa, K and eu values 

found in Khe,jri leaves satisfy the US National Research Council's (1975) 

recommended requirements for sheep_ 
of 

Evaluation of nutritive value/le aves: While a number of studies have 

been made on the chemical composition Qf Khejri leaves, thore are very few 

reports on the results of actual metabolic trials on animals using this 

feod. Gupta (1967) on the basis of metabolio trials conducted by him on 

l~agra sheep of Biknner with winter-lopped Khe,jri leaves, recorded negative 

balances in respect of nitrogen, calciuc and phosphorus. The DM digesti bi· 

lity of 38.9% and a digestible crude protein content (DC?) of 1.01% in 

Khejri leaves, as recorded by Gupta (1967) are lower then the correspondin, 

values of 51.1 % and 3 .5~ resrx; ctively for ~ (Zizyphu_,s. nummularin) 

leaves reported by Singh and Gupta (1977). Incidentally, the to tal digest­

ible nutrients (TDN) 'were found to be the same in both of tho feeds. 

'(lork done at Bikaner by Gupta (1967) on Uagra sheep and by Mathur (1976) 

on the camel, provi~e a b~sis for comparing the two species with respect 

to the digestibility of different nutrients of Khejr{ loaves. It may be 

noted here that while the digestible energy of this foed for the car,)ol H3.S 

tho lO"'v1cst of all camel feeds analysed so far, viz. 1.36 kC.:ll/g, m:I, 
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KhGjri lea.ves aro still better utilized. by the camel thar.:. by 

the shce-p. The v::,ry low crude protein digostib::'lity of ~hejri leav,n 

has been report l3dly incroased by cdding forric ch101'ide to this foed 

(Gupta, 1967), 

The dat~ presented in Tables 20 ~1d 21 h~vo boen conpil~d from 

observations made at CAZRI. These indic~te that there is no significant 

difference on the digesti bi li ty coefficients for dry oD.tter, organic matter 

~nd cell-wall constituents of !.cinernria l03ves in both sheep and goats. 

However, theso v.:,lues are generally higher in the goats than in sheep. 

Al though, tho feed cop-tains appreciable amounts of crude proteins, the 

digestible c~ude protein values have been found to be rather low, viz. 

3.1 and 5T5 per cent for sheep and goats, respective~y. The digestibility 

of cellulose obtained from "1oongll is of the order of 23 per cent, 

wh~eas the digestibility of cellulose from desert grasses like of 

Cehchrus ciliaris has been reported to be 57 per cent (Bohra and Ghosh, 

1977). The low digestibility of cru~e proteins fromg.cineraria leaves 

has also boen reported by Gupta (1967), who postulated that this may be due 

to the high tannic acid content of this feed. The low digQstibility of 

the cellulose may be due to the high lignin content in ~his feed. The 

tannins and lignin bind the proteins and the cellulose respectively, 
of l.cineraria leaves, and form undigestible complexes of, protein-

tannins and cellulose-lignin, thereby resulting in the low digestibili ty 

of these nutrients. Still, in contrast to the reports from Bikaner on 

'loong' feeding (Gupta, 1967 and Mathur, 1976), the overall nitrogen 

balance recorded in the CAZRI studies has been positive in both sh~ep and 

goats. 

The gross energy ~take (kcal/100 y~ body wt./day) on a 'loonJtI 

ration was about 50 per cent higher in goats than in 2heep, b~t th8 total 

energy losses through faecesm urine end as methane (per 100 kenl intake) 

was higher by 13.0 per cent in goats than in .she~p. The digestible and 

metabolizable energy intakes (kcal/100 kg body wt./day) in the sheep l'1'Jro 

3.45 and 2.72 r~cal respecti'V'ely and in goats 6.04 and 5.01 ~lcal, 

respectively, when mainocained on g.cineraria haves ( table 18 &. 21) 



Table 20:, Digestibility and balances of diffe:tG::t nr.tl'L:nts of 
winter-lopped 1. cineraria le:~ves in s~:"J) a!ld Ci_uel 

Trait/Type of Animals SHEEP CAMEL 

J... Digestibility (%) 

Dry matter 38.9 .± 0.55 44.7.± 1.62 

Crude protein 7.2 .± 1.75 74.8 .± 1.93 

Ether extract 31.5 .± 2.14 72.5 .± 0.69 

Crude fibre 25.9 .± 1.19 49.3 .± 1.46 

Nitrogen free extract 57.9 .± 1.38 60.6.:t 1.00 

B. Nutrient balance, g/day 

Nitrogen balance -0.57 .± 0.22 8.33.± 0.06 

Calcium balance -0.27 .± 0.03 17 .66.± 1 .01 

Phosphorus balance -0.22 .± 0.04 6.96.± 0.67 

C. Nutritive value (%) 

Digestible crude protein 1 .01 8.93 

Total digestible nutrients 39.83 48.66 

Source: Gupta (1967) Mathur (1976) 
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At the end of a 17-day trial period with this feed the average 

body weight gains by tbe experimental sh3ep and goats were 0.5 kg. and 

1:57 kg, respectively. Purohit and l'lathur (1971) have observed that the 

rate of passage of khe,iri leaves through the . ini;as-q.no of Magra sheep 

is slouer than that of Pala (.~.nummularia) leaves. In the opinion of 

these workers, the high tannic acid content of kehjri leaves may be the 

cause of their slower passe~e through the gut of the animal. Similarly, 

the relatively lower dry matter digestibili ty of)~!~::r:: kbe.jri leaves 

(containing 10.7 per cent tannins) in comparison to that of pala leaves 

(containing 5.5% tannins) may also be due to the higher tannic acid 

content of tho former feed. 

On the strength of the evidences reported so far, it may be 

concluded that ~~ong the livestock species e~~ined, the goat is the 

most effici~nt, followed by the camel and then the sheep, in utilizing 

the nutrients of !he,jri leaves. It may else be concluded that the Ie aves 

which are collected in SUIillJ18r arG somewhat botter utliz.::d by the live­

stock in comparjson to the leaves collected during winter. In order that 

the 1rosopis ciB£~~ria tree may serve tee purpose of livestock husbandry 

of the desert areas in a more meaningful way, it is necessary to solect 

~~d propagate fast growing strains of this tree and also to select trees 

with fOliage having low tannic acid content. 



Table 21: Energy balance in adult sheep ar.d goat maintained on 
Prosopis cineraria le~ves (valuGs ar~ Qesns ~ S.E.) 

---. 
Trait Sheep Goat 

Gross energy intake ( kcal) 3031 .8 .± 543.70 6017 .5 .± 530.68 

Gross energy output in 1898 .3 + 1 50 .37 3209.8 + 323.68 
fae ces (keal) ( 52:6) (53.3) 

Urine (kcal) 83.6 + 8.11 73.5 + 9.59 
(2.7) Ci.2) 

11ethane (kcal) 184.7 + 13.17 404.6 + 43.18 
(6.1) (6-:7) 

Total energy output (keal) 2167.3 + 155.32 
(71 .5) 

3687.9 + 331.13 
(61.3) 

Digestible energy (kcal) 1 257 .o.± 1 57.10 2807.3 + 435.57 
(41 .5) ( 46:6) 

r·1etabolizable energy (kc'a1) 986.5 + 152.27 
( 32:6) 

2329.5 + 396.54 
(38.7) 

1 t t iJ~ :!.l~e 

15.06*** 

14.69*** 

3.23* 

4.87** 

16.63*** 

13.38** 

12.56** 

Values in parentheses represont the percent of gross energy intake. 

Tre~tments differed significantly, *p 0.05; **p 0.01; ***p 0.001. 
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Trace clemen t concentrations iYl the folL~G'o 0 f 

"Kh3jri" (Prosoe:h§ cii.1l3rsria) 

!l.P. Dhir and B.K. S;~l1r~a 
Central Arid .Zone Research I):sti tuts, 

Jodhpur. 

Introduction 

InvGotigations over the years have shown the part that the 

trace alements play in a variety of cetabolic processes in animals. 

These olooonts act as co-factors or catalysts in enzyme systems with 

roles ranging from relatively weak non-specific ion effects to 

highly specific associations in which the metal ion is firmly attached to th 

protein in a fixed number of atoms per moleoule (Underwood, 1975). 

Therefore, presance of these elements in adequate level in diet is 

essential for optimum growth and productivity of the animal and to that 

extent knowlodge of the amount of concentration in which these elements 

are present in animal feeds is a. useful piece of information. Because 

of some limitations, it has been possiblo to analyse the ~aterial for 

iron, manganese, zinc and copper only and rho results of the same are 

reported. 

H!thodology: Samples of the 'Khojri' foliage wore collected at Various 

lOcations in nrid Rajasthan from well grown tress in the month of 

September (unless otherwise stated) i.e. the t~!i1C whl2::'; the ilarvesting 

of the foliage is abo~t to start for its collection AS a feed. The 

samples were thoroughly washod, digested in nitric acid-perch~~ric acid 

mixture and analysed using atomic absorption spoctrophotometer. 

Results. 

(a) l!:2!!: Results of analysis are reported in Tabl!! 22 It "lill be 

seen that iron content at the localities has e. vast re.n~f0 of 134 to 638p!?ll. 

Nearly 50 per cent of the sll~ples are in the l'lnc~e of 200 to 300 ppn ar..Q 

a.'lother 40 per cent over 300 ppI:1. Cursory anrJ.Yoi::1 does not show any 

geographic consistency. 
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For example, tile three saraples ut Research Farm, Jodhpur, 3ho~lvdues 

between 227, to 460 ppm - 0. two fold variation. The reason for this 

v,Q.::riatton needs to be I).scer'tnined. All the S(1.se the values do show 

fairly, high cO!lcentratio!l of this element. These appear conqarable, 

possibly higi!e:r ,'_ than those found in the vecetation of Hojave 
,.'of •• l;~ :.'J ;J. ,. ~J' ~_. ~ • 

Desert (EI-GhonehlY et ~l, 1978). 

(b) Nanganese: Like 'iron, the manganese concentration also shows a wide 

range with the extreCle values of 17.5 and 117.5 ppD. N,early 43, 35 and 16 

per cent of the sanples lie in the range of 20-30, 30 to 50 and over 50 

ppm respectivel;i7. Above average values are associated with some' localities 

in Bikaner, Jaisalmer and Nagaur district. Over all the values appea.r to 

be somewhat lO1trer than these found in Mojave deserts. Though these are 

comparable to those of the medi terranian region of Egypt (El-Ghonemy 

et al, 1977). 

(c) ~: As regards zinc over half the samples have values beti'leen 30 to 

50 ppm and the rest of the population is distributed equally on either side 01 

this middle range. 

(d) Copper: Its concentration shows relatively less variation with 80 

per cent of samples falling in 15 to 30 ppm rangG. Jodhpur s~terial 

shows somewhat IO~l'er values whereas few isolated locality nai::J.ely Did .. lana 

shows extraordinarily high value of 78.4 ppm. An analysis of 20 perennial 

species from N:ojave Desert shot-led the values to range between 3 to 7.7 ppI:l 

only. Thus in cOLlpari_son this arid Rajasthan tree is seen to have much 

" higher value of copper., 

Trace elements status as animal feed: The topic has been trs.ated 

elaborately in other sections of this monograph. The brief discussion 

here is limited only to the trace elements concentration in Xhejri 

fOliage from view point of animal requirement. At present there is insuffici 

data on the dietary requirement of trace elements in common domestic 

'animals of the arid zone. 
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Table 22: Trace elen0nt contents in Khejri (ProsQ'Jis cincHaria) 
(on dry !:latter basi s ) 

Locality 
Trace elep,;mt in ppm 

Fe Hn Zn CU 
JUUN .nmNU Dr STRI CT 

Jh;unjhunu 470 39.4 25.0 37.5 
Jhunjhunu 545 50.0 46.0 28.1 

SIKAR DI STRI c'r 

L axamangarh 291 30.0 61 '-7 29.6 
Palsana 200 17.5 30.0 19.2 

CHURU Dr s'r~l.2! 

Ratangarh 248 22.5 38.3 20.8 
Churu 400 45.0 48.3 20 .0 
Sard ar Shahar 253 21.3 35.0 16.0 
Sard ar Shahar 238 25.0 28.3 16.8 

NAGAUR DISTRICT 

Merta 638 42.5 58.5 32.0 
Degana 324 30.0 31.6 24.8 
DidvTana 210 25.0 48.3 78.4 
B anl-T as a 181 37.5 30.0 16.8 

PALl DISTRICT 

Jaitaran 333 55.0 41.7 24.0 

JODHRJR DISTRICT 

Jodhpur 460 46.2 30.9 14.1 
Jodhpur 373 30 .8 '21 .4 14.1 
Jodhpur 226 32.7 25.0 9.0 
D.ha1Ts north 134 23.8 20.0 
Dha'l'l[), Ucst 162 20.0 16.0 
Bap 333 17.5 30.0 14.4 
Phalodi 362 47.5 33.3 19.2 
Khara 257 20.0 29.2 16.0 
Khara 305 20.0 23.4 27 .2 

BIKANER DISfRICT 

Adasar 296 30.0 35.0 20.0 
Bcechwal 257 117.5 18.3 18.4 
Shri :i.(oJ_ayat 286 37.5 48.3 18.4 
Sari Kolayat 267 77.5 41.7 19.2 
Baldu. 248 32.5 32.5 17 .6 



Locality 
Trace elemen1; in ~Em 

Fe Nn Zn eu 

J AI SALI,mm. D I S'jIR I CT 

Khetolai 324 31.3 65.0 27.2 
Chandan 1 91 47.5 25.0 17.6 
Jaisalmer 305 52.~ 59.8 23.2 
Larella west 172 27.5 30.4 16.0 
Larella East 228 22.5 50.0 24.0 

BARHER DISfRICT 

Shiv 286 20.0 50.0 16.~ 
Chohtan 571 60.0 )3.6 
Sanverod 276 22.5 61.7 21.6 
Takuberi 162 21.2 30 .4 16.0 
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ThereforE! in evaluation 0 f ker khejri foliage data on critical level s 

as availa.ble in the country or outside have been used. It is seen that 

iron content of 25 to 50 ppm in the feed is adequate to meet the require­

ment of cattle and sheep (Underwood, 1977; N .R.C. 1 en5). Judging from 

this standard. t'1e. iron content in Khe jri (200 to 400 ppm) appears more 

than adequate. Likewise the managanese content in khejri (mostly 30-60 ppm~ 

is much higher th~~ the minimum ~equirement of 10 to 20 ppm in the feed. 

Concerning copper, pastures containing as low as 4-6 ppm of CU are seen 

supporting healthy sheep and cattle. Compared to these Khejri is seen 

extraordinarily rich (15 - 30 ppm) in this element. 

As regards zinc Mills et al (1967) have found that 15 ppm zn 
in feed was necessary to maintain normal plasma Zn levels in sheep 

whereas Somers and Underwood(1969) found this to be insufficient for normal 

testicular growth and other metabolic functions. In case of cattle, 

the picture is not ve~ clear. Whereas 8-9 ppm Zn in ration has been 

found adequate for young calves, responses have been obtained in growth 

of steers and young bulls in rations containing around 30 ppm Zn. Thus 

whereas 'Khejri l is seen to have by and large adequate levels of zinc, 

t~el'e may be certain sitoo tions of marginal deficiency. 
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n~S.8c'r PESTS OF KHEJRI (Prosopis cineraria) 

D.R. Parihar 

Introduction 

Very little information is available a90ut the insect pests 

attacking Khejri (Proso..E_is cine:;,~) pla..'1.tations. Earlier reports 

from Rajast~an (Pal, 1977, Parihar, 1978, Yadava et ale 1978) indicated 

a number of pests have been recorded which are causinG the devastation 

of Khejri trees. The following species are observed as pests of 

Khe jri trees. 

1. Chaffer beetles livhi te srubsl (Plate - Fig. 9 a & b) 

The beetles (Holotrachia sPP.) are nocturnal feeders. During 

day they remain buried in the soil. The beetles are observed after 

good premonsoon shower. They emerge from soil leaving behind a round 

hole behreen 8.00 .AJI1 to 9.00 PM and immediately fly to their ho st plant 

Khejri almost in a swarm and start feeding on the foliage. The congrega­

tion of beetles start from the top of the tree and move downwards with 

the result that the defoliation of host also take place in the same manner. 

Khejri are sometimes completely defoliated. The beetle leave the host 

plants between 5.00 pJ!j to 5.30 .AN next day and go baCk to the soil. High 

wind valocity and rain at the time of emergence, delc .. y the emergence 0 f th, 

beetles (Anonymous, 1970). 

The species, responsible for foliar devastati on are Holotrachia 

spp., schizonycha reficollin ! and ]. fuseesens, Aserica sp., Seriea 

~e~ensis Br.(Pal. 1977) 

C'ontrol: During the emercrence of beetles, the traes may be sprayed ~li th 

carbaryl 50 W.? @ 0.15% to 0.2% OR Fcnitrothion @ 0.05% OR B.H.C. Ee @ 

o .2% OR DDT 50% WP @ 0.1 %/0.2% 

Use of light trap 01' patromax or lantern (June-July) : The me of Light 

Trap during beotle flight-period offers an oxcellent mode of preventing 

the build ~p of a large scale incidence of the post. 
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The lig~t trap of petromax-lantern may be employed collectively in 

the field near Khejr~ trees at 8 p.m. - 9 a.m. daily for 7-10 days. 

The collected beetles may be killed by dipping them in kerosinized 

t-rater. 

'lhe adult beetle may also be collected by vigorous shaking 

of trees froID 8.30 2.M. onwards and killing the adult beetles thus 

collected by drowning them in kerosinzed water. 

2. Desert locust, Schistocerca gregaria (Forskal) 

I t is \'1e11 known that in the past, locust deVastations 

had deteriorated the desert ecosystem of several parts of Rajasthan 

(~ruthi 1969). During plague or swarming period, locust (adults) are 

known to prefer Khejri (Proso;eis cineraria) trees. The S~larms rest 

on the Khejri dUring night time and it eat the leaves and sometimes 

even bark of the trees (Bhanotor, 1975). 

control: Locust swarm resting on the trees can be destroyed by 

following methods. 

1. Dustings Gregarious adults, when congregated on trees are 
dusted with aldrin or ERe @ 20-25 kg/ha. 

2. Spraying Aldrin emulsion s~rays on the trees @ . 40-200 g~s 
of aldrin in 1,140 litrcs of water per hectare by 
high volume sprayer or 90-110 litre~ per hectare by low 
volume sprayed. 

3. Termites: Khejri is attacke~ by termite, OdontoterIDe~ obesus 

(RambuI'). The casuality of trees is 18.7 per cent (Parihar, 1978). The 

infestation was observed on the roots, stem and bark of the trees. In 

the seedling stage, the attack is more on th~ roots, while the stem is 

unaffected. Termites nibble the tap root. Because of the destruction 

of the tap root, the upper pl~~t gets no nutrition and as a res\ut, 

leaves become yellot-fish and when the root Syst0!TI is completely devoured 

the plant ultimately died. 

In the older trees, colonies of termites orginate at the oase 0: 

the trunk, later penetrate into trunk "lflhi ch is follm-rc.1. by an Gxtensive 

hollowing out of tho heart wood (Plate 2, Fig. 10). Som0time trees fall 

away due to severe attac>l-con roots and base of t~10 main tTl/nK U"iG.10.c). 
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The galleries of the termite s are observed. on the trunk upto 90-240 ems 

and sometimes even on the branches of trees. 

Controls: For the control of termites follo,.ring methods can be adopted. 

Dusting: 5-10 gms aldrin 5% dust should be applied in shallow channels 

"lhich are excavated in ground around each tree after clearing the galleries 

on the trees. 

Spraying: The emulsion concentrators of .03% aldrin or 0.04% chlordane 

should be applied @ one litre per tree basis in a shallow pit in ground 

around the base of trunk. Both the treatments provide two years protection 

to trees: 

The most important pest attacking the tree 

is gall-fly. The fly causes galls, mostly along the branches and rachis 

of leaves. The gall appears as a rounded or oval thickening and extend in 

size from 1-2 em in length and 5-10 mm in width depending upon the stage 

of development of the g all. The galls are green and tender at the time of 

formation and gradually turn brown and harden. When these galls are cut 

open, maggots of the flay are found developing in it. Each gall carries 

1-3 maggots. The adult escapes from the gall by making a minute pin hole. 

Pal (1971) recorded Eurytoma sp. (Eurytomidae: Hym~noptera) to be 

associated withgall formation in Prosopis cineraria (Plate 3, Fig 11) 

Control: Gall fly are predated on the host plants by ant.Doryllus 

labiatus thus reducing the pest population. Two or three applUation of 

Garbaryll and endosulfan @ .05% to .08% at intervals of 7 days afford 

protection. 
EXPLANATION 

PLATE 1 

Fig. 9a . ~!hite 
Fig. 9b !'lhi te 

grub beetle, Holotrachia consanguinea BI. 
grub beetle. Schizonycha ruficollis F. 

PLATE 2 

Fig 10a Here the extensive damage to the heart wpod of the 100 year 
old Prosopis cineraria trees followed by Odontotermes obesus 

Fig 10b Bark of trunk of Prosopis cineraria is drunaged by Odontotermes 

PLATE 3 

Fig 100 

Fig 10d 

Fig 11 

obesus 

Here Prosopis cineraria has fallen away as a result of attn:~ t 
on roots of an old tree by..Q. obesus { 

A portion of the base of trunk showing the comp19te des8rtruction 
of taproot. 

A branch of Prosopis &neraria showing insect galls on rachis 
of Ie ave;:;. 
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Socio-economic dimensions of Khejri (Prosopis cineraria (Linn.) I"iacbridc). 

l\'1.L • Purohit and 'I'/ajid Khan 

Introduction 

Prosopis cineraria has been one of the evergreen, longlasting 

friend of the arid d .. rellers even in the period of scarcity such as 

droughts c.nd famines since times immemorial. I t is said to be 'Kulp 

~' of the arid region due to its virtue by increasing soil fertility, 

providing fuel, timber, and vegetables to human beings, green fodder to 

animals, shade to all creatures during scorching heat in extreme summer. 

It provides greenary in acute dry periods, soothing effect to eyes and has 

a more aesthetic value among all the trees of the region. Therefore, by 

its own worth, it has become a crucial plant of the desertic terrain. It 

also named as 'Pride of pesert· by Kaul & Ganguli (1964). tts economical, 

cultural and socio-religious values in performing many of the rituals 

and rites in various sections of the arid socioty has been noticed. 

Almost all the parts of this tree i.e. from apex to root tip and even 

its bark ~s used in one form or the other and cater th':l servi ces to human 

needs. 

Importance to societx: It planted on farm bund, ordinarily serves as 

fence between tHO plots and also as shel terbel t in desert prone areas. 

Generally it has boan observed that this tree grows in fields as natural 

and little efforts have been done to plant in definite manner. In 

chronically drought affected areas agricultura+ land gets sanded 

periodically by the dry winds, it causes excessive surface evaporation 

thus creating moisture stress against the agricultural crops. The trees 

of ~sopis cineraria if judiciously planted to serve as wind breakers, 

save the land from degradation and better soil moisture and fertility. 

The population of the Prosopis cinerar~ varies from village to 

village and depends upon lio-physical unit, sub-surface condition 81d 

socia-religious traditions of the villages. 
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Some communities in the arid zone abhor cutting of tho t~ees. This 

tree is hold sacred by "Bishnoies" an aeri cuI tUl'al corru:lUni ty of the 

region. Inspi to of poor soil condi tions the trees are green profuse 

vegetati ve gro~.;th during summer months. F01' th0 eli stri bution of it 

one of the proverbs prove that. 

".G.a.Q_t' ..• Gaon~n.2 ~~ Khe,iri" 

It I:rGans every village has shrine of Goga,ii (snake God) under 

the Khejri, being a shady tree. 

In the extreme desertic area in summers thG travellers sit under 

this tree for taking rest While going on foot from one village to 

another. Uater huts used to make under its shadG for travellers and 

passer by. The camp of ~ (marriage party) stay under its shade. 

Almost all animals stay under its shade in summer and got protection 

from glaring sunshine and..l2.2. ie (hot winds which "low dur~ng sumer). 

Before discussing the socio economic dimensions of this tree it would 

be better to describa its othor economic associates in its own society, 

among which it exists in the arid areas. The bawal, (Acacia nilotica) 

bawali (Acacia _jacquomontii benth) provide fuel and timber \i"hile its 

counter part Rohida (Tocomella undulata) (marwari teak) use for timber. 

Kumbat (Acacia ~negal wild)provides seeds and fuel, while ~ 

(Capparis decidua) only fruits for vegetable and Pho~ (Calligonum 

l£lygonoidos) gives fuel and flowers used .for wet cury in curd. In 

compact settlement ~ (Azadirachta indica A.Juss.) Peepal (Ficus 

religio:oa Linn.) become its associates and provide shade only. 

Economical importance: It is one of the most common tree species 

growing on sandy plains thr~ughout the area, often forming gregarious 

patches. Large insect galls upto 4 em dia~eter have generally been 

obse~ved on some trees '(Bhandari, 1978). It has been recognised not 

m~rely as an attractive tree but as a major economical species runong 

arid flora. Lot of efforts have beon made by forest departznent to 

artificially gro, .. these trees but ordinarily it grol·rs under natural 

condi tions due to rl3generati on of seed s,. In tend",!, age shoep Md gods 

are tho main enemies of this trco. 
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Shoop cauao damage to the base of the seoulings by nipping, l>1hilc 

goats damago at younger stage by browsing tho brnnches and leaves, 

therefore, it must bo protected from its enemies. It is the only 

tree which provides protection to the animals Md birds in arid 

areas. Cats cliob on it and get protected from dogs and other 

animals. I'iany large birds which act as predetors get shelter and 

:Jake their rlosts on this tree such as ldtes, hawkes, vultures etc. in 

days &~d owls and bats in night. Those birds kill small ~R animals 

like r~ts, rodents and rabits those damage the crop by biting and loosening 

of the soil by making burrow's. Being small leaved plant it provides 

less protection to herbivore birds which damage crop during grain formation 

The potential of this tree Can be judged as it fulfill the 

needs of rural masses by utilizing each and every part of the tree. It 

boosts the rural economy l'1i thout impairing the quantity and quality of 

the normal yields from the fields. The major dimension which favour 

Khejri among other trees are its wood, Ie avos, infloresences, pods, fruits, 

trunk, branches, roots, gums, etc. Its diverse benefits to the rural 

masses are as follows: 

Providing Fire Hood: In this region it is one of the major source of 

fuel, because 'fuel is one of the most important constituents of family 

needs and is partly fulfilled by this tree. ,The branches, twigs DJ'ld 

other parts after lopping the tree are used as fuel wood. But fuel wood 

high calorific value (sap wood 5003 cal; 9007 B.TU) and is used for 

making ch~~coal (Anon, 1969). The firewood makes a better charcoal 

among local plants of the ari d zone all~ this charco al gi ve s bE;ttcr heat 

a~d energy. The wood ash, which contains 31 per cent of SOluble 

potassiuGJ. salts may bG used as source of potash.* EVQn small thorny 

twigs arc used for the fencing of fields to save the crop from animals. 

The shel ter provided by trees clln be utilized for cattle sr10ds t tractor 

sheds .etc. in arid arcas. 

* Chowdhary and Ghosh, Indian Forest Research N.S. Abid, 1946 4(3)17. 
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(b) ~ - 'rh6 pods are used as fodder for livestock before 

·;;hey are ripe, t!1e;y are rich in a svTeetish farinaceous pulp whi ch 

is consumed as food. The pods are eaten Gre8n or dried after boiling 

and serves as green and dry veget~ble for rurallmsses. It is one of 

the constituents of famous, dry curry' Panchkuta' *. l!'he 

1-Jet cmrry of these pods "rith in bajra or gram flour is most famous. 

The preservative capacity of these pods are very long. A lot of 

local proverbs, couplets and literature available to prove the 

importance of these pods, i.e. locally known as 'Sanea1i'_or sangar 

as follows: 

"~L .. Phog, ~ leo -~" 

Pod of the Khejri and flowers of the ~ (CaJ.ligonus POlygonoides 

Linn.) are considered to be dry fruits in the axtreme arid areas (locally 

kn01m as Thali) of IITestern Rajasthan. 

'San!;cg: ghanhu, ~ ill, Aak.ii~ capas, 

phogas photila Bhcdli, Bandho Sama~ - ~ .~~. 

If the growth of these pods are profuse the next wheat crop will 

be better, if kair (CaEparis ~ecidua (Forsk) Edgew) are good than jj1 

(Sesumum) is better, if Aak (Calotyopis proc~ (Ait) R.Br.) is better 

then possibili tie's of Capas (cotton) i 8 more. If Pho£, (Calligdnum 

Eolvgonoides Linn.) blooms then there is a possibility of good time. 

These ty:;:>o of _:}redications for crops associated with local flora in 

proverbs narrated th~ whole theme in simple couplets. 

"Samvat .§.¥Ari K.§l.a~ Chagda" 

When the gro\.,th of the pods. of Khejri is good there will be good 

crop year, and if the groHth of 1?9..!: (fruit of Zizyphus numularia Burm.f.) 

is mora it is said to be a bad oro p year. 

--------------------------~-----

* ~hkuta is a dry curry contains five ingridients viz. pods of 
Khejri (Prosoni2 ~raria), seed of Kumb~ (Acacia{ senz/3'ul) dry 
fruit of Kai;-[Capparis Decidua fors K .Eldg. Amchur ,dry groen 
mango slices), and dry mirch (chillies) it can be preserved for 
longer time as vegetables. 
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'xilis S110";13 the ershrhile grllainist!'~.l.t~on that uneducated 

plout::hmfD1 became judges on the whim of rulers, and to maintain thoir 

prestige hc:d i1 ko;::>t wife, and I'iarwar (ersh"hi le name of Jodhpur 

division before Independence) ~as famous~ for three things]£! 

(frui t of Zizyphus), Sangari (Pods of Khe,tri) and Kair (frui t of 

Capparis decidus (ForsIe) Edgew. All these proverbs indi cated that 

the importance of pods of the ~~ cineraria in folklore of the 

area. 

After reponing these pods became sweetish and pulp is more 

s'feeter "d th pale brown colour. T:leso pods then kno,,;n as Khoka and 

arc to, be considered as Marwari ~ i.e. dry fruits of arid zone. 

These are even fed to milch cattle and on~ tree of Khejr:i gives at 

least ~ to 10 kg. of these Khokas (ripen pods). The dry pods reduce 

the quest of water in summer month and generally farmers eat in dry 

periods. Children are fond of these ripen pods and climb on tho 

trees for the same. They used to keep those ripen pods in their 

:90 cleets of sl1irts and kneecovers while evon -going to school and 

considered it more nU'~ritive and s~loet dry fruits as sweet as appricot. 

'.rhe boiled dry pods after frying in sweet oil and sprinkle \d th salt and 

rod chillies are used for entertaining the guest as salty dishes in tho 

arca~ 

(c) ~J!.s and inflores'=ences - The ,leaves of Khejri ."rovide 

nutri ti ve groen fodder throughout the year and dry loaves are 

also liked by animals especially goats, camel and Shee[l (Huthar,a "" 

Shankaranarayan, 1978). The dry leaves 10calJ.y kno.m ns lQon", '. t· 

l.QQ.m. These arc sometimes fed to cattles aftor boiling in water 

th~ "form of "Bnl1tta. II The lo..?ping procedure in lOTt! donsi ty regioL, of 

Kl1ejri is different. The leaves are collected by i'liping the branchos 

vlith loather gloves. This process does not ~am.']"gc tho hiigs C'.nd 

remove 7~"'~ lc;".vCBfor fodder pur'905es. LOIJpinG of khojri ci t:l.:lr liy 

axe or lopper takes place "in rei;ion8 ~ri th hi gh tree density. 
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collected at one, place anu after a l'ree~rs tL1'~ .'.8:.\"03 ,].1'8 a1:ctomatically 

se~)arated from twigs, and kept as a fodder for animals. Twigs and branche: 

used as fencing material or as fuel. The dry leaves fetch good market 

but in drollGht and famine period these sell like hotcakes. Nostly in 
40 

t'owns goat keepors 1J purchase these dry leaves @ 1's 30-35 pe:fk/13. Apart 

from dry leaves (loonn) small slender green twigs with leaves sell in 

.. the nia.rkct in the form of bundle i.e. (?ulli). The weight of this pulli 

is aboutY2 k;g. and cost !'I~ 0.50. The Butchers who raise the he-goats 

for meat and especially on Bakara ld. fetch very good prices of the 

he-goats as high as !Y500/- Generally they fed to the he-goats loong as 

well as .Jlu11i of Khejri. The semi-nomads and migrants used to feed 

their animals while on the way, the ~ves and twigs of Khejri. They 

used to keep a lopping equipment looally known as~. With this they 

clip the twigs with green leaves and feed their cattle, goats, sheap 

and ca.mel. 

The infloresences i.e. flower of this tree is very good as a 

blood purifier and have pale yellow colour •. These seem as a mulburry 

i.e. catkin type of infloresences. These are used after grinding and 

mixing tTi th sugar in ~rater for cooling effect and blood ~)urifier in 

rural areas. By using this mixture as tonic in case of the skin disease 

and boils and it is said that with in a couple of days all these 

troubles vanished. The flowers mixed with sugar and administered to 

prevent miscarriage. PatLltrim, a , flavone glycoside (ILP.252° - 53°) 

has been isolated from the flm~cr (!non 1969). At Saruna, in Jhalawar, 

the flowers are pounded and mixed with sugar and eaten by women during 

~rcgnancy to safeguard them against miscarriage. 

(d) Bark of trunk - The bark is locally known as lehoda' has a 

sw:eetish taste. It is re:,ortcd that during the severo faminE.! of 

Ra,';putre!O- (formerly name of greabr Rajastha.."1) in y,9ar 1868-69 many 

'lives were saved by the use of bark as a source of food. It is 

-grounded into flour and maCle into cakes. 
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The barks as 'l'1e11 as galls formed on the leaves are used for tanning. 

The bark is used in the form of power for boils etc. in the summer 

season as local medicine. 

Tho bark is dry, acrid, bi tter ~vi th a sharp tas to, coo ling, 

antholom~ntic, tonic, cures lc?rosy, dysentery, bronchitis, asthma, 

leucoderma, piles, tremors of the muscles and wandering of the mind. 

It is also used in the Madhya Pradesh as a remedy for rheumatism. The 

bark is even perscribed for scorpion biting. The plant is recommended 

for treatment of snakes bite (Kirtikar and Basu 1935). 

(e) ~ - It has a deep tap root and side roots spread 

beneath the ground at 2-3'. The villagers sometimes dig and out the 

roots and used for making cot frames, handle for agricultural 

implements. Because it is stronger than stom and less affected by insect 

in comparison of its wood. The slender long and straight roots are 

used in making butter churning sticks (Jerna) and horn of rakes (Jeyi). 

The deep roots are used for upper parts of the bullock cart which last 

for longer life. It has been observed during the flood periods that 

tho Khejris are less affected due to its deep and long roots. Many 

porsons during this mishap saved their lives by climbing or hanging on 

it. The bark of root is also used in leather tanning •. 

(f) Gum from 'Khejri' - The tr8e exudes a gu~, which resembles 

the mosquite gum from the cut oends of branches. The gum occurs in small 

angular, fariable yellow fragments or sometimes in large avoid tears about 

5 cms long. The tears have frosted appearance &~d are internally amber 

coloured, cracking to pressure because of the presence of numerous minute 

oracks. (Anon 1969). This form with water a dark coloured tasteless 

mucilage of about tho same visc~city as that of gum arabic. The gum oozes 

out in February and March and is collected by loci! masses. It is very 

good in taste and used by the rural folk with s\ioetballs at the time of 

deli.very and considered more nutritive. 

(g) Seeds - There is a possibilities to Jxplore oil from tho, 

seeds and this may bo useful for the doruestic as well as other purposes. 

Almost all the parts of this tree are used for benefit of man kind and 

prove its title ''Kulp taru ll of arid zone. 



-63-

Besides increasing fertility it acts as a soil binder and lower down 

the speed of hot winds in extreme summer. It provides extra source of 

revenue in droughts and builds up farmers balanced economy and self 

sufficiency. A average big tree provides green fodder rlOrth of Rs 10/­

twigs of about "58/- (in form of fencing and fuel mntcrial), and Rs 2/-

as vegetable. The total additional income from one tree is about ~ 20/­

alongl'Tith non-monetary indirect benefits. In dry region atleast 30-40 

trees arc found in a hectEre and yield R~ 600.00 - 800.00 as an additional 

income per nr~um. The number of trees in a field increases its value. 

If the farmers do the job carefully in planting the trees at a 
distance of 12 meter in row to row and tree to tree by digging pits. 

Then he may earn at least Ii.i 2r:IJO/- per annum as an addi tiona! revenue. 

He can make Khe jri trees grow to suit his own economy. Its n~.edless to 

say that Khejri trees are oach crops with a distinct advantage over the 

traditional 8$ricultural crops, the product is not perishable. If 

at any time the ownor does not get the expected price he need not to 

harvest these trees, the trees will put on valuable growth and owner 

can always sell them when the market conditions are favourable. As 

against tree crops in this' case of agricultural cash crops the farmer 

has no alternative but to harvest them irrespective of the market 

condi tions • 

Importance of the tree in sociD-cultural purview 

Tho description of the tree is in one of the couplets, spoken 

during the marriage time. vllien bridogroom comes to his father-in-lawls 

house on the horse for marriage, then a following couplet is used by 

the bridegroom. He 1'GCl teB that in ono o'f the Brahmin communi tics in 

the arid region. 

"Anti tutti Khejri, Panofulla'n ehayi" 
Shabash mara sasuji they latkwl beti jaree. 

lilt describos tree and its irregular shape 11ith bloom of 

flowers and loaves, bridegroom thanks mother-in-la1'1 for boaring a 

beautiful girl and offc'ring him in marriage." At the time of marriage 

in number of caste the pillar thnt is like cross staff, fixed. at the 

pla.ce of Chanwari (marriage performing cncl oscr) mFtclo u? of Khojri 1.rood 
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,1nd CJ:1sif:crej to be; better .V:1(11l6 a}_l trees. SOL:e tiEles in 2. fevT 

comrnu:tiJdes ~~he rites is .~J snOlv ~reen l~ aves uith green tUiC:G but 

in relJl'Jte <i.ri~l "Creas J~~e,jri le/::ves Cl.lld twics ar~ to be shown at f,o:ther­

in ... 13.11'" s ~.ouse. 

A:~ the time of ,tlg_~~~ (death fee,st) the viLlagers some times 

l1<Jng D. wheel. of his cart on Khejri tree and locally' this phenomenan is 

lmo .... m 8..3 ',~eyda caandhana..' It ilie ans whoa oever Wi 11 pass from this 

route c.Jd under this tre::'. he is invited to attend that feast. It 

is said to be presti~e point and fo~ boosting purposes that he did at 

the r'I.eat:l ~f his father or graIlcl father even invite persons liho passed 

from the ~fay of his village. 

tn some of the folklore the descxi~tion of the tree has been 

provitJ.ed a.s one of the most greene.ry trees in arid region • 

. il¥' .llil€!.."I'Jan aur S~y"~lF!.}I!o_~ejri ro paid 

rr'l:tj~~._H_c£l-.Y.!l_~Jad_.~_R§b Chare 1,,~onhJ2_a~I!.e hher 

, Oh! mY' be:o.tiful and a'l; tracti ve tree of Khejri I when you provide green 

leaves then camel, goats and sheep get nutritive fodder in this dry 

region. ' 

After coming from pilgrimage (A sBored the riv3r, G~.ga) villagers 

useJ to receive holy water of Ganga in a big procession and they put 

leaves of Khejri in vessels and loaded on heads of their tromen. In 

Harch rmd April there is a local festival of Gudla and Loti.Y.M;, Khejri 

leaves and sruall tlligs put inside the pot and move from deer to deer in 

rural areas. '1111ey consider Khejri as holy tree (-lnd to be worshipiled. 

In lIo.v~na and Ye.R'?vas Khejri "food is considered to be next -Co peepal 

(Ficus religioisa Linn.) and kuown as Semi ahboti in yagayas. In 

old literature Dhanvantri who is lmown as lord of m8dicine, told that 

in a oountry where sami (1££s..9.2.~ cineraria) neem (~dircta .~n~ 

.A.Juss) and Aak (~lotropis procer~ !it.) are avail~ble the diseases 

never occur. It shows the importance of Khejri. 

Any tall .person is ~i ven the similie of Khejri because of 

its uni-.~ue tallness in the arid areas. 

'.kB.I!l~e-iIedo-Hoyu Jesay rG~~;lere hoyu,ienu' 

H means one has be.come as 'call as RIle jri in arid a.reas. 
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The shrine of the Goga.ii, Ramdeo,ii, Pabuji, Mahastimato, 

Seteelamata and Bhomia.ji (All are 10 cal God s) are generally beneath 

the khe,jri. At these shrines of local gods and goddesses cutting, 

lopping of these trees is strictly prohibited and these trees are to 

be considered sacred and damaging them is antireligious deed. Lord 

Rama at the time of marching his army to kill Rawana considered this 

tree as the goddess of Power and this worship is now known as Samipuja. 

Similar type of Pujan is usually performed at the time of Dessura by 

GovTsami of vallabhkul Sampardya. (The workship of the Khejri 

considered the workship of goddess of Sakti (power) at Chopasni. After 

killing Rawana every person plucks the leaves, twigs of the Khejri 

tree and considers as ~ (i.e. goddess of wealth and good fortune). 

People keep the dry leaves in homes or boxes for longer period. The 

infloresences are used as flower in arid zone for worshipping of 

seteelamata (goddess of small pox) in march after Holi festival. The 

punchkuta dry curry is also prepared on that day because all the 

mothers eat stale meal at least for three days to protect their 

children from effect of small pox, chicken pox an~ oQaGlos respectively. 

There is a common belief associated wi th this tree among rural 

folk that the Khe.jri i's the residential place of Ghosts and Ghostesses, 

especially on bigger and older tree~. It is suggested to people that theJ 

should not pass by th~tway and go under that tree at mid day, evening 

and midnight, other wise the ghost soul would onter in his body. Number 

of blind beliefs are attached to this tree in tract of western Rajasthan 

whpe in semi-arid tract of Rajasthan the Khejri is to be considered a 

sacred tree only. 

The witch craft is also associated wi th this iNC, if some child 

has fallen sick or having cough he has to be passed under the roots 

of this tree atleast,seven times. If roots are not above the grounds. 

People dig the roots and make a suitable space und.er these roots and 

pass the child. This is considered to be a remedy in rural areas. Some 

Bhopa or ~ (sorcerer) cure the upset stomach or &~yothcr disease by 

chan~ing mantras and putting a pig nail insid.e Khejri tree they beliove 

that the dislocation of stomach and disease is set right in this ''iay. 
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If somebody is affected by paralysis in rural areas this is considered 

to be effect of somo Maiaji or majisa (local goddesses) and at such 

times people suggest that a copper vessel full of water should be 

moved over his head seven times anticlockwisc and be poured at the 

roots of Khejri he would be cured within seven days time. This 

phenomena is locally known as Pani-verna. On !giyras and Amasya 

(11th moon day and night without moon) some ladies poured water at 

Khejri nnd consider sacred. 

Opinion SUrvey: The opinion poll of the local masses also confirmed the 

better crop growth under this tree. This phenomenon WaS explained by 

young and old respondents during field surveys that falling of the 

leaves and bird droppings increases soil fertility by adding humus, 

heal their look of crop under this tree is duo to shade and this shade 

provides shelter to cattle in summer adds ·~anuro. Even in rains tho 

wator drops from leavos after rain stops. These points provo the logic 

of increasing better growth under tree and it would be further reinforced 

these facts by number of studies conducted (Singh and Lal 1969, Agarwal 

at.al. 1976, Shanker at al. 1976) to prove these facts. Due to above 

socio-oconomic dimensions the Khejri proves itself as a 'KULP TARU' 

of the arid areas of north west India. 
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SALIENT FEATURES OF KHEJRl 

H.S.UANN 

Prosopis cineraria (Linn.) filac Bride (S'lJn. 1.spicigera Linn.) 

vern, Khejri, is a moderate sized tr.ee found on almost all the hubitats 

of N • W. India except the hills and 'saline depr~sl;;ions. It hold s an 

increasingly important place in the economy of India Desert and it 

dominates the vegetation of the region and for,!D.s the climax vegetation. 

Density of Khejri increases from the western region (100 - 200 rom. 

rainfall) to the north western part of western Rajasth~~ (200-500 mm). 

Optimum density expression Can be seen in 300-400 mID rainfal~ areas 

on alluvial plains. Its distribution. is discontinuous and it occurs 

in Rajasthan, Haryana, Gujrat, Karnataku and part of l1adhya Pradesh. 

There are two distinct ecotype of Khejri tree found in the 

desert. One with the spineless'drooping twigs \-lith 90mparatively 

acute angle of branching gi~ing a close and compact canopy leok, 

whereas the other one l'li th spined non-drooping branches !'Ti th slightly 

wider branching angle and comparatively with .open CAOwn. 

Flat younger and older ~luvia1 plains With sandy loam tq sandy 

clay loam soils are invariably dominated by Presopis. The prevalent 

plant community on sandy lOam soil is Prosopis cineraria - ZizyphuB 

nummularia - Capparis decidus whereas sandy clay loam soils supports 

Salvadern olevides -~oDis cineraria community. The land alongwith 

the river course arc occupied by Acacia nilotica - Presouis cineraria. 

Its association on piedmont and pediment pInins i~ mostly "lith 

Acncia senegal and Euphortria caducifolia. Old stabilised longitudinal 

fu"1d coalesced paraboli c dunes of 300-.400 mID rainfall zone support 

Prosopis ~"li th Saccharum. bengn.ler.~. Chief dominating plant of 

interdunal tract is Prosopis only where its main associate is Teconella' 

undulata.· Thus distinctive communi tics arc found on various habi tats. 

The succession proceeds in different series depending on ednphic condi­

tions but fin.:llly convergo to climax corililluni ty of g. cinerari3. 
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Khejri. tree puts up nevl growth wi th ~nse~1spring season and 

continue to flower and fruit during hot months i.e. l<r2.rch to Jm'.e, 1'l::S_1 

most of the desert tree are leafless. NOl~mally full~r gl'OI'ffi t:..'e o ::; 11:oe 

lopped during the month of N Qvembe'r and December. 'l':'e stclrj1a~;a·l;J. :::_':- - i ~Ll 

(Churu-Jhunjhunu-Sikar-l~ agaur) has systelEatic lop.?ing system ;lhile in 

other regions it is irregular due to which, some time:, DlUO~l injury is 

caused to the lopped trees. Initially Khojr~ is slow in above ground 

growth but once assumed a' full oro'l'm (10-20 years), its gro'Vlth can .be 

compared 1-tith other fast growing exotic trees. It has a very do~p root 

system which enables it to tap the water from moist kankarp$l and dO-rm 

belo'f. The cut stUl11P coppice l·wll and aSSUlll9 1.5 m high grouth ;'lith 

5-12 new shoots forming a dense bushy structure. Under continuous 

grazing stress it spread! horizontally instead of vertic.ally. SUch 

tree spTead provid"c continuolls brow'se to sheep and other animals, 

Khe,jri has a high'se.e-d germination percentage (80). 

Khcjri wood is hard but not so durable.' The proportion of 

sapuood is more ~ihi1e' neartwood in scanty. The, wOvd is sui table for 

interior constrll.ction work such as column of. huts, roofs,. doors and 

i'lindoi'ls etc. ,\"ood is 'also used for agricultural hand tools. 40-70 kg. 

fuel l'lood per tree oan be obtained from 20th to 30th year of age 

. group.plant. 25 years felling ~criod is suitable in )50-400 rum. rainfall 

zono. It fullfil the needs of rural masses by utilizing oach .and 

every part of thfs tree. In this desert it is one of the major source 

of fuol. Smell branchos and tiTigs after lopping are used an fuel "TOod, 

l.hich has high calorific value ( 9007 B.T.U.l • It is also used in 

mnking charcoal. G-rdcn pods "Snngri'l arc used as fodder. It also serves 

as dry vegGt~ble after drying and boiling. Ri,pe pods "Khokha ll are 

eateIl by child'rcn for its s'ti'ectish pulp. The inflorescence is largely 

utilized as a blood purifier and safeguarding the pregnancy against 

~iscarriage. During seve'ro fawino in tho past (1968-69) even the bark 

of this troe i'fas cO:!1.sumod as food. Root and shoot bark is used for 

tC':-::1ing purp_oses and the powdGred bark used to cure several ailments. 

tlc1ri produces small quantity of gum which is generally utilized for 

1 cccl usc. 
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A fully grovm tree produces 25 Lkg of air dried leaves, 5 kg of pods 

and one kg 0 f se ed s in 300 - 400 mID rainfall zone. Air dried lean s 

of Khejri are called "Loong" which are fed to milch ani!'.lals. Leaves 

contain 11.9 to 15.4% crude protein, 1.4 - 2.3% crude fibre, 0.18 _, 

11.93% phosphorous, 1.5 - 2.6% Calcium and 0.5% magnesium. 

Palatability of Khejri leaves have indicated tbat the dry matter 

intake of leave Was 685 gm/day (or 1.88 kg per 100 kg. body weight/ 

day) in sheep and goat respectively. Dry matter intake of Khejri 

leaves by camel comes to 1.38 kg per 100 kg. body l.,eight/day. Ihcronutrient 

status of leaves for iron, zinc, manganese and copper are, respectively, 

found to be 112,1.16,5.75 and 1.87 mg/WO gm dry matter. Cell'l'fall 

consti tuents of leaves make up 45.5% of dry matter :1hile he:r:ri.--cellulose 

constitute 17.1%, Lignin 7.1%, cellulose 16.9%, silica 3.7rb and tanin 

11 .6% of cory matter. Average sodium, potassium values are of t he order 

of 77 mg and 1.21mg- per 100 gm dry matter. Among the livestock goat is 

the most efficient fcllol-rod by camel and sheap in utilizing the nutrients 

of Khejri leaves. The leaves collected during summer period arc better 

utilized by the live stock in comparison to the leaves collocted during 

,.,intor. 

In the eXFcriments at CAZRI, it was found that the Khcjri 

tree support high numbor of forage species (19.1), their biomass 

(234.3 g/m
2

) and plants per unit area (35.81/m2) as compared with 

other desert tr~e sp£les like Tecomclla undulata (Rohida), Albizzia 

1,Gbbo~ (siris) and_!'Jjuliflora. (vilayti babool). Tho litter 1'laS also 

highest (68.0 g/m
2

) under its canopy. The contribution of perennial 

brass species l'll:l.S as high ns 78.3% wh$ra -as it was lowest (51.1%) vlith 

,1. undulab. Ha::-::ioU!".l C'.molmt of moisture ~"'ns observed under its soil 

and minimu::l l).::lder P • .iuliflora. Hi€j'her moisture nvailA.bili ty in the 

SUl'fc.ce layer allOi'ls 001'13 density of ground flora. There was a slight 

d.ccrol~vi of pH (8.0) and EC. (0.01 nl'1!hos/cm) under Khcjri than open area. 
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There vlas 45% increase of organic matter and nitrogen contents under 

this tree over open field conditions. The surface soil vTes fotmd to 

contain higher nitrogen, phosphorous Md potassiuLl contents ~lhich 

reflected bettor growth r~d vogGt~tive biomass. 

Soil micronutrient status under Khejri have shown an 

increase in Zn, r·1n and Cu contents in whole profile 'l<Thero as Fe 

content was higher in surface soils only. The litter ~resent under 

Khejri also showed hig'her level of organiC natter, phosphorous, nitrate 

nitrogen contents and the micronutrients status ovor open area and 

Prosopis juliflora. 

Studies on diurnal varintion in transpiration indicD.ted that 

irrespective of the season, rate of moisture, outp-q.t increase from sun 

rise ruld declined in the evening 'l'li th an intervening "~loon !lay drop." 

During the peak hours the rate of transpiratton increas~d to 1000 - 15000 

mg/gm/hr. Tho csti~ates on moisture expenditure have shown that a stand 

'of 50 trees/ha losses a moisture of 221 .5 rmn/ycar whol;'cas tho mean annual 

rainfall is 36'6 nne Tho left over 144 m of moisture is genorally 

consumer by herbage growth. PhYSiological stUdies have ShOlID that the 

foliage \ ',Nctly absorbs tho rain water. 

iodulation studies have shown hi~~or number of root nodules 

on lateral .. 'oots than on tro tap root of the tree when the seedlings woro 

rusod in Delhi soil. Tho rhizobia present on treo ,.,ere akin to cow 

~Ga group. 

, Sone iwportont pest of" Khejri ~lhich dest-rO,y·the leaves and 

produce the gall formation during flowering time are white grub (chaffer 

beetlc), Desert locust LShistocaric2 ,lITegaria), Torl1i to (O~onto " 

tooncn ob0sus) and gall fly (Goccidooylid gnlll) 

In view of thq desirable characteristics ~d its adaptability 

it is no sur?riso, that the people in the desert proplga~e ~~d protect 

th::'s tree. 
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Agro-forestry, bajra in Khejri trees is a long standing tradition 

in the arid region of India. There is even talk of the culture sustained 

by KhejrL 

As 1vould appear from the material in these pages considl3rable 

scientific in sight has been gained about this important desert tree. 

It is hoped that loTi th tho renewe.d interest in agro-forestry and 

silvi-pastoral systems further studies 1'lill be undertaken SO tha"; 

land use and management practices are evolved for higher sustainable 

levels for coDing generations. 
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Role of Khejri in Agro-forestry 

H. S. Mann and S.K. Saxena 

National ComI:li ssion of Agr ieu It Ure in its in t erim repo rt 

(197:;) on social forestry has emphc?,siz~ the role of social and 

agroforeatry. It en vi sages a crash progralllme of plan tat ion 
wh~cli fulfils the objectives like, 

during plan periods .,L ~ iJ .fuel-wood supplji to IUral area s and 

replacement of cow-dung, (ii) Slpply of small timber, (iii) 

Fodder rupply and (iv) Protection of agricultural fiel!.d against 

wind blas.t. 

Agro-fore stry may be defined as practi sin~ agriculture 

and forestry together. Tree plan tation in agricultural fields 

ameliorates the microclimate and increase productivity of 

agricultu:ral lands. It maintains soil mantle, checks wind 

erosion and purify the air. 

Agro-forestry has been in practice since decades in 

Indian humid Tropics and dry deciduous forest under different 

terminologie s. 1:sun,r::ya in north and north ea st India and Kumri 

in south India (Paroda & Muthana 1979). In this system, the 

agricultural crops like ragi and eroundnTlt et c are taken in the 

new plantations in between the tree rows for 2-3 vears and then 
I .. 

shifted to neW plantation sites. 'l'he farmers take care of the <-

tree seedlings by weeding around the plant and protect them from 

livestock. ':[he crops provide micro-climatic conditions to the 

sap lL."l gs • The crop re sidu e enrich th,.~ soils esp ccia lly when 

legl.un~ crops are take1. But iii. Illl-'.ian desert this practice is 

al together dif feren t. In c ertair. tra.cts foo d and forage crops 

are taken L. a naturally established tree la.''ld t wood-land) of 

Khejrto~~e,es or Khejri-Babool tr~es. D.1ring drGughts the top 

fe~dLand ~ender twigs of Khejri trees during summer serve as the 

only ras()Urce of fodder 10 livestock. 
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Desert condition 

Hi~ density of human population (4S/sc>km) and live­

stock (18.10m) population exerts pressure on the exis!;;ing 

vegetal cover for their daily requiremmt of fual y[ood. Snall 

timber for agricultural implements and house construction are 

extracted either from their o~m fie:),.d, communi ty land or 

goverwnen t lands. DuG to high demand and negli gible roplacemen t 

fewer tree exist on some of the farm la.nd. Historica.lly, 

cUl ti vation of crops llk e mille t (bajra), legume has been 

practised between the standing trees of Khejri ~ In 80m3 of the 

areas described in the following paras, this cy stem is 

systematically follo~'1ed, 1-1hereas in other pa.rt this practice has 

been abused. 

Agro-forestry in Indirm Desert_ 

The farmers of western Rajasthan kno'VT the value of Xhejri 

tree. Ordinarily a cultiva t:>r hesitates to cut a £(hejri tree 

on his O'l'lll field for fuel and thus one can find various tree 

density on the cultivated field. The alluvial plains with sandy 

loam soils inv~riably &lpport number of Khejri tree. In Nagaur, 

Sikar and Gangal1.:lgar district there is exceptionally high 

Khejri density. 

Flat alluvial plains having deep to very deep soils (100-

, 150 cm) b 350-450 rom rainfall. zone ilTith sandy loam to sandy 

clay loam soils underlain by an in dura ted kanltar pan suppa rt 

!:J:osopis-Ziz'11Jhus communi ty. Rere Khcj:d tree density vari.:1s 

from 20-40!ha ,lith 4-10,~ cro~'ffi cover. 

,sandy undulatin~ older alluvial plains of Nagaur and 

Ganganagar district and some part of Sikar district was covered 

wi th deep to ver,l' deep (2-4 m) sand dopod tior! ';'There hummocks 

are generally fOlli1d along the field boundaries. These plains 
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are invariably dominated b'J Khejri where the plant density 

rang~s fro;n 4O .. 120/ha. Better trae gro·wth and hi:~her plant 

popula tio.n are correIa t~d vTith an increase in soil depth. 

~~o:for~stry nractices : In a well d~veloped tree land 

on the alluVial So ils all the trees aN lopp ed for fa 11age 

"loong" in s, systematic manner, without causing any injury to 

the tree (Photo ) in the month of i~ovember and December each 

year. ,In case of rabi cropping, eSlJecially for wheat, the 

lopping i.9 generally c-ompleted by the end of October or mid of 

November. 'The lo:)ped trees r~ain dormant upto middle of 

February. The plant sprout ,.,ell ~-rith several new twigs. The 

t~nder twi[>s arl:: once again cut (10-30%) during Nay..June for 

~ivestock feeding. All this keeps thG crown cOVer 'ilith less 

foliage and un.8ffecti'Te for checking' sun-light. In June-July the 

sown kharif crops and the tree cnnm cover develop simultaneously. 

A Khejri tree acquires a fully developed crotm by the month of 

October I'lheu thG Idlarif crops mature. The crops and tree do not 

have any competition amongst each other. Annual crops draw 

their moisture and nutrients from first 50-60 em of soil whereas 

the effective xoot system of trae is belo1i this depth. 

Aggarwal et al (1976), Shanker Gt. al 1977 and Singh and 

Lal (1969) h:,.'T8 sholm that the forage S"l_)eci(3s produce higher 

biomass production under Khej ri tree canopy due to high fertility 

status. Parada and ~1uthana (1979) tried to,follow Agl'9-forestr'J 

practic,) under Ag~ to.,rl.illl_ plantation. ,Co\q>ea (Vigna 

sinensi~ J ouar (Sol:ghum YI,lL-;ar3) and Guar (aamop sis 

l~tragonoloba2. w·ere sown betNeen ir.torspaccs (4 x 4 m) of twelve 

years old plantation. Significantly higher green forage yiel.d 

uas prddur;ed by cowpea followed by .,§Qr:o;hum as compared to open 

field. 
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In another integrated land use pattern ~O;.~ A:. .iQ.rtili~ 
plan tation was lopped and remaining half was left u111oppod and 

grain crops of Guar and r.1oong (VLt:n~ J:adia. tu~) wore. S01'm to soe 

the lopping effect "bt the Dame authors. The grain a¢ fodder of 
, 

f10ltIn crops under the lopped trees was significantly hi;;her than 

the unlopped trGes. 

Source: (After Paroda and !1:uthana) 

Row'ever, the height and grol'/'th of tree was not effected 

by the culti~ation of these le~ume6. This i~tegrated l~~duse 

system not only giva higher incJme but helps in checking the 

soil erosion and maintain the fertility status. Lopping 

practice in ~ tortilis, an exC)tic, confirms the locally followed 

practice in Khej ri woodlands. 

In rural areas ,o]"o~dy ansi shrubby growth on uncultivable 

wastelands, fallows or agricultural fields <He mostly the source 

of fu-el wood. In order to increase fuel and timber, Agroforcstry 

programme through Khejri plantatioi.1 could be adoi?tad on a large 

scale. 'rhis :::>r[',ctice \'Till en8 U.re the balanced economy of wood­

lot for th8 rural araas. Agro-forGstry programme should be 

implerr.mted through forest department/state Agricultural 

depart~Gnt/Agricultural Univer~ities/Panchayat and extension 



agencies of Central Government departmal1t. The pro~;;ra.J!lme should 

be carried out with a sense of urgency. It s.'1o>uld be tim<l bound 

and target ori ented. 

jfhejri tree, though initially slo,'/' grotolb.g compensate the 

initial handicap by providing continuous supply of fodder, fuel, 

timber and vegetable even in drought years4 There is a need for 

careful selection of comparatively fas t gro\'ling Khej ri germ plasm 

rCI'bin".l:i£~~tr.f, tract like district Na;;;aur. Seed of suc:b.plant 

should be collected, tested and suppli ed to various seedling 

raising agenci eS/departmcn t. 

Raising o! !1tlr§~ 

Sandy loam 00 i1 mixed \,1i th 1/5 part of farm yard manure 

should be filled in polythene tube of 10 z 30 em (200 gauge) and 

G.1. tuba (18-21 gauge) of same ~ize in tr..3 mon -th of September-

o etober. Fevl holes maY be crea ted in the low~r side of the 

polythene tube by a punching machine. One to tvlO healthy sp,eds 

should be sOv-m after acid sca,lrification for 15-30 minutes. The 

se3d should be SOl'm at 3-5 mm soil depth. Watering of tube s may 

be carried out by a 'Vlater-can fitted with n sho\l]'ering hose. Till 

germination is complete, mild watr;ring may be carriod out daily. 

Generally gel".Jl.ination is complete in 10-15 days. In. a months time 

only one heal tr..y seedling in 8ach tube shOUld be ratained. October 

sown seedlings aTe ready in about 9,months for monsoon planting. 

''leeding, decru stia.g 0 f surface layer and wa teri[.g should be 

carried out periodically. Car3 should be taken to k'3Gp the 

sapling unbran ch eel and erect. Root gro~'/'th may be r~gu.la ted by 

pariodic cutting of oxcessi Ve roo t grol'l!.;h at th e ba se of the 
tube. 

ti.Qntinp;,: Prior to transplun ting. pits of 60 x 60 em 

should b() dug snd refilled after mixing sraall quantity of farm­

yard mqnure (one J;:g to 2 kg/r)it) and 5-10 gm of aldrex powder. 
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In a given field of alluvial flats, the sa:oling should be trans­

plantad at 10 x 10 m apart (ro"T to roVT ~md plRn'~ to plant). 

!!~L-~ar~ : The fermers &1ould protect the seedling 

from animal bro\clsing, dise.9.sc and pest at tack. In ca S9 of 

mortali ty gap filling should be carried out in th0 s2-me soason. 

At least on8 cffocti ve "reeding and two soil ~Torking in a year 

around the sapling will hGlp in better growth. For a better 

establishment if possible ~mmer watering in tha first year of 

planting should be done. 

sp ray may be carr ied out. 

In ca se of any insact att'ack in secticide 
. 1 

0.1% of solution of Aldrex 3O~o EG mcy 

also be applied in the soil at six months interval (F8bruary 

and'October) for checking the termite attack. 

I.!q.b_:i,~~.at suiting for I{he,jr.u!.li!.ntation Younger alluvial 

plains (double cropped area), older lllluvial flats, sandy 

undulating plains, intcrdunal plains and s~-rnle of stabilised 

dunes ar::l the ideal habitats for raising Khejri woodlands for 

Agro-forestry practices. This practice may also be follo'Wed in 

Rajas-than canel command arc~~ 'l'lhGre th0 groi,Tth shall be faster. 
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