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FOLIAR AND S0IL NUTRIENT STATUS OF
SOME COMMON PLANTS OF ROCK AREAS
AT AJMER, RAJASTHAN, INDIA

B.M. Sharma '

ARSTRACT

Euphorbia  caducifofia which is a dominant plant os the rocks grows well on loamy sund that

has low cativn exchangs capacity, poor in sodivm but rich in calcium and magnesium wnd chiarides.

The plant possessed a high foliar and stem ash content, Certuin nutrients, like caleiumn and phospors

were higher in leaves as compured o stem, Acacia senegal is another dominant tee an the rocks

of Ajmer. The svils supporting the plant were loamy sand having u low cation exchange cupacity. The

leaves were cich in ash content and calciam.,

INTRODUCTION

Ajmer is o prorminent city of the semi-orid seoe
of Rajasthan State, 11 is siuated berween 257 38 10 207
SH M latiizde and 735 54 to 757 22 E longtade.
The topogzaphy is dominatest by the Aravalli hills
which are bighly retarcorphosed secks, Inaddibon,
there aze consiterable sandy and gravelly hibitats. The
suthor {Shasing 1976, 540, (981, 1952 has carlier
warked out the phylosuclogical and biomass studies
along with the eeolegival alwervations of some com-
mon weeds of the ares, The goesent investigation deals
with the nutrent studies of neo dominant plunts, namely
Fuphoarbie  cadocifolia and Acacin  senegal . This
wvestigation was carried out al Ajmer, Bajasthan,

The average climatic data Tor Ajreer (Table 1)
show the menn maximem and mean mnimum eaper-
fure toowary rom 242 ‘i AILarY ] o 40,9 % {June’s anid
S 7 (December) e 23,1 "0 iMay) cospoctively. The
highest maximun lemperatene was <34 °C in bay ond

the Lowest minimwm was 04 °C in December. The

'ATR. Lniversicy, Boouchi, Migeria

rainfall vocwrred mainly during the wet scason {June o
Augusty. The relative humidity was higher ar (830 brs,
a. compared b 1730 brs. and vaded fom 55%
{October] o 85% (May} and 336 (Febroasy) o 785
[ Augustl, respectively, The mean windspeed was mas-
pay { L ke hedin Al and Tune, I wis also fauiy
high in August

MATERIALS AND METHUDS

The following four sites were chosen:
Ajavpal - Flilly terrain
Madar - Hilly verrain
Masirabadd Boad - Rocky aress along road
loading to Masirabicl tows
Srinngar Hoed - Rocky urens along road
Toading o Stinapar (0w
Soil surnples were collected rear the plants from
the four sites during day. Augast ard Movember, Soils

were not deep in thess habitats and hence only surface
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Table 1. Average Climatic data (1970-30) for Ajmer, Rojasthan

Ilein Hi ghst bdean Lavaiesl Total Relative Humidity  Mean
Maz, Max. hir. Min, Monthy L Wind
Termp. Temp. Temp. Temp. Rainfall DEI0 170 sl
e i C iz men Koyhr
January .2 28,3 .8 B oh 6z A0 2
Fewuary 284 U] 104 bR 0.5 fill 13 EX]
March 305 ERE] 15.6 1.3 o4 L3 15 4.7
April na 305 224 19.9 ad 67 k. 10k
May 16 454 25.1 203 o 55 7 [
Jurm 0D 442 20.3 13,5 Mo 6l i) B
Jaly G E 40.1 211 14,2 155 Th k3 10
BT 150 73 2213 19.0 1936 =4 TR L
Seprembar 315 0.5 211 146 0. kU] 40 K
Jetoher ILA o 15.6 110 1,6 55 4 4
Movember 324 G5 93 56 1.0k 36 42 4
Decernber 258 na 5.6 WS 0.0 63 A} F3

soils were wsel Aler ale dreving. the sumples wene
sigved und packed i polyinene bepgs for chernical
analysis, The analvsis was done according o the
methiods suppested by Piper | 1944}, Composite samales
ware analysed for particle unulysis, avalable phespho-
ras ard patassivm, exchangeable sodium, calcium and
magnesium, cition exchanpe capacity, orgamc sarban,
o enleiem carbomate, Saturaton exiuct omilyss was
pilsa carmed out For Ca, Mg, Na, €0 X HL0 i, L1, and
WJ. Soal pH was determined in LI2.5 sonl-water sus-
pemsiom.,

Plant analyvsis was done for leaves and stent in
casenf B caducifolia where leaves were avai lible mily

in August, Both leaf and stem samples were deed, pow-

desed and then analvsed for ash, silica, caleium, mag-
nesium. patssiurn, sediom and phosphorus aceording
o the methods sugpested oy Piper (1944).

RESULTS AND DISCUSSION

E. caducifotiz of Famuly Euphorbinceas has a
flesky cylindrval phyvllacladoos stem and poor 5o
syatem. It possesses abortive leaves und remiins leaflesss
for a mujor peert of the year. In certain sites, it forms purns
populatons. Infact, the plont 35 lithophyte. inhabiting
dry places amid has consequently a senophyts habit. Sen
{1982 hos mentioned §1.6% melutive water conicat in
this plant, In additicn. a high latex conlent also probects

the plant from desiecation, The leaves wre osed as vege-



Table. 2 Anslysis of soils beneath Fuphorbia cuducifolia at Ajmer, Rajasthan.

Sites and Datcs
Paranmier Mgzl Nattrabad Road Maalas Srimagar Hoad
May Aug Kow May Aug Now May Asg Pow Max Aug Mov,
7H [T 178 79 Kl &0 Ka [ 15 19 Bl b2 ] R
Vlewt. combuctivity ol Sat. Bl 0.23 iR ] 021 (1 17 il [N (T (% L3 (A 0.26 oS 0.7
i oS an '
CoCo (%1 1.0 02 008 16 [LE] A & 06 008 12 n2 0%
Chep. carbt () 23 1.28 250 (k] ] 083 0.2 025 A (%] 12w & 061
Cation Bl Capacity (oe/100 g ik 1K 5K L7 iz 42 n LN 42 il 42 il
Fnch. Nutrseots (e /1IN0 g)
Ma 02 i wiw 019 oy [y 004 0. 1% LR 0.9 024 085
Ca Mg LE ] i6 46 15 LY A9 rFd 9 40 29 18 22
Available Notriends (Mhalacre)
ros 19 180 240 192 1700 1% 132 150 430 14 192 20
K' 0 L 180 2600 B[ 120 10 1n 180 1M ikl 191 AN
Satursatmen Bumst Asalvss (m. M)
Ca+ Mg 0 30 63 78 0 26 48 a1 A 10B o a2
Na i3 40 L1 40 30 4.0 in 20 15 A0 4. 18,6
Co, Wil il Nd Nt Tr il Kil Mil Te Ml Kil Nil
Hco, 1.2 1.0 1o in .o | F 1. 14 I i 4 4.0
ol 0 74 LN} 10 &0 50 50 10 0 i1} 10 420
S-u. i (] 15 0 o LK 1% il . 2 4 44
Mevhanical Amalysix (%)
Sarnd 829 753 TS 25 T4 3 837 770 174 83y o R332
Sl 94 142 il i3 1Ly 1.1 TR 114 e 119 132 846
Clay .7 A (1] L {1k} b S 93 m.r TH X w2

B¥

11 404 °r Wyl

(7661) £59% !



Tahle 3. Average Foliaristem Analysis (%) of Euphorbic caduecifolia st Ajmer, Rajasthan

Hites wnd Dabes

Paramocten Ajaypal Marirabund Kl Mol aatar Srinagar Koad

Aug Aug My Aug Aug Buiw Aug Aug Mow Aug Aug Now

(eaf)  (Sacem)  (Semd  (Leall  (Seemd  (Sem) (leal)  (Semj  (Swem) (Leafl)  {Swem)  (Sem)

Asly 186 184 170 143 154 144 Ins 174 154 L4 14.7 148
Silica a? (L] 0% na e s 1] [ e 04 0% i
Calcivm TN s o 1) A i 0.2 104 il s 105 i3
Mg Al 4.1 59 12 is 54 49 4.2 5.2 18 9 B A |
Poaassnan 02 0.3 2 ns nE 12 03 s 18 03 e L]
Sodium Y 1 1 ny e 24 X i L1 o 14 bR
Phavphoni 4 (K] o8 0ns o4 R o4 03 [ s 0.2 LT3

T 11 GERIMRCEIRLLL

(SEsT) £5-9r

s¥



Table 4. Analysis of soily beneath Acacia  senepal at Ajmer, Kajasthun

Salen moerd Dol
Paramcters Masirabadd Moo Mellaias Srinurgar Rl
Ml May A Rawv M May Avg Nowv Mar My Aug Kow

pil Ka a2 £2 7.8 xa K2 kL LA 1x X4 22 R0
Electrical conductivity of Sl Extisct 07 Jed | nix nig nie o nx 0.8 03 082 0.15 02
{1ty 5 om”
Calo_ 1) 1,2 16 13 1o 1 nd 20 04 4 iLd e [LE
g, Casbom (%) 0 ik (L) 49 0.26 [LE ] 0l L&l 0% 0.23 067 03
Catiom Escliange capaciy (a0 gy 27 LR 54 il 1.9% LY | 5.l £ 3 r i 47 iR
Exch. Nutricats (mc /100 g)

] 03 % niw 04 L 024 033 2K LN L) 024 0.28 0%

Ca+ Mg 15 19 s2 rlL) 1.1 14 44 3% A 3 (] 4.1
Available Nuirients (lhafacne)

POs M4 Ed i 90 140 142 430 a0 120 IR0 Ihx [LE] 192

K0 50 180 170 m 40 150 0 1no 140 oo 150 (1]

Setuwaten Eatrast Asalyws (moayd i

Ca o Mp kN | L1 ] 1 i LR} 14 R L] a0 3 33 L

Ma (K] 2.3 LO 1.0 1.0 10 10 (N 1] iRy (K1} 10 20

Cﬂ_ Nil il Nl il Ml bl Nl il Nl Wil Ml 1]

Ilm. (K] 1K i 1.0 (] Lo (K. 14 13 1.2 14 13

a 13 35 L7 X 32 32 33 is 12 L2 83 6l

&ll 033 ox 0. s ([N nz 10 al 02 ol e X
Muochannal Anslyses ()

Sand RES BlLE nsy 823 0] 3 735 R16 KLY K1w 748 0.0

Sl 65 a7 15.7 X2 4.0 ns (2] 10, 103 £2 15.5 4%

Clay K K3 16 73 4.4 42 LA w1 10 L% 10.0 3.2

(T661) £6-90 & 11 "¥04 [ MUL
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Tahle 5. Averape Fidinr analysis (%) Acacia  Seoegal af Ajmer, Rijisthan

Sites and Dares

Parameters Masizabad Road badar Srinagar Koad
Way Aug Pugaw May  Aug Muw May  Aug M
Ash 20005 17.2 172 201 154 14.3 12.7 159 4.6
Silica N 1.3 14 114 B.E | 1.4 52 22
Calciom 58 9.4 3 5.2 4.2 T T8 5.4 .1
hagnesium 24 37 3.5 20 15 14 35 4.6 19
Praassiwm 21 12 1.1 23 1.9 0.3 .5 1.2 1.4
Sodium (A 04 0l 0.5 0.4 1.2 0.8 .5 0.6
Phapsphiors (R 02 03 ol 0z 3 0.z 1.1 .15

table, Its seecs perminate well dunng the wel season.
Anls were seen carrying the seeds. The seeds appeared
a have Lost viazilicy progressively with the period of
stornge but freshly harvested seedy perminated betler a
T5.98 Y0 (Ben 19485, 19RR). Accarcing o Sen and
Chatter’e {L#5% the seeds perminated well o 253 ¢m
depih, A1 the time of EGispersal in April-May, thers s oo
immeshinie geTminal icen e 1o Lack ol monsture and ||.ig||
teitperating.

Rozsules of soil analvsis are shown in Tazle 2
The soils were alkaline, having o pH cange of 7.8 10 8.2
They were predominantly sancy. The sand content was
above T2, Silr and clay contens varied from 7.8 to
161 and 7.6 to L1.4%. respectively. According to
Intemationnl Romenclatore (L5004 TR the e
e is oamy sand, Calciwm carbonate and orpanic
carbon ranged froon .08 w0 LGS and .25 10 2.51 %, res
pectively. Exchanpenble sodium was less than 1 moef
108 g sail, while exchangeable Ca + My zanged fron
2.2 1 S e 10 @ sl The saniration extract analy
ais showed carbonates e be absent but hicorzonites

weere present |46, e 10 Chlurles wene greates than

sulphites and so was the cise with Ca + Mg s
corpared W Ma, Conductvity of asample i3 & measae
of the toal jonic concentration. & low conductivigy
(008 10 (LAS % 107 08 cm " of the saturation extract
of the soils supporting E. caducifilia showed a poor
nuirient content, This wis further confimmed by the low
cation sxchange copacicy.

Om comparing the averape datn for various
sites, it was acen that soils of Ajaypal were richer in
organic carbaor (2.03% |, cation exchange capsaity (257
. e 100 21, exchangeatlie Ca + Mg, available K 0
{130 Ibsdcre), siltand clay contents. pH was maxinum
at Masirabad Road arca, while calcium carbonate
(04250 at Madar, Srinagar moad aren was compar
tively richer in most of the soil pasameicss, like
exchungeatle sodiun (0.4 m, eg/000 g, available
phosphones, sand content, neimients of sauration $5-
tract. Tt may be due i s neher vepetation in fe e and
consequently the availability of more liter.

There is significance of the plant analysis as
related 1o the relationship of notricnt uptake From D

soil v plants, Lundegasdh 0 1993] was of the apnian
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thal amiclysis of leaves taken an o stage when plant was
fully grown, has odvantages over soal analysis because
itindicated precisely the availibilioy of the nutrent salts
in the scil, Relationship between soil and gplant calciom
ut Shovea robusta | tenk and other Indian iree species
has been earablished through leal amalysis (Pen 1954,
19587, The author (Sharnn 1963, 1968 ) worked oul the
faliar analvsis of deser planis.

Foliar and sree analvsia of B cadvcifinia s
prosented in Table 3. It shows that the hightest folias and
stem ash cortent wis ol Ayl and Madar, Foliar silica
amel petassiun weere less than L% at all sites, Phosphorus
was alao less than 1%, both in leaves and stem of plants
at all sites, Caleium and magnesium canged feom 6.8 to
T0LE% gt 2.2 10 5.9% in the plant motecia, sespec-
tvly, Sodivm content wos Less than gilher calcium ar
migresium, Compasing e ootnents in leat and stem,
it wins seen that silica and potassiom were higher in stem
while calciom and phesphors wese higher in leaves.
There was i clear corelation of namienot content, site
anel tine. A particular mutrient could be higher or Jower
in August or Moversher, though Cain {195%) poinled
plant analysia to be a very valunble amd helphul means
for determiniog the relative outriticnal status of plants
and for tollowing chinpes in plant contents,

Acacin  seregal of Family Mimosaceae w s
dominent microphyllous tree on the slopes of mocks at
Ajmer ard other places, theagh aveoriding 1o Sen { 1982}
itis equally commeon on sand dunes, sundy plains, stomzy
and FRilly areas, saline aress and gravel and compic
rens of the Rajasthan desert. Beny er oy . (1964)
reparted e plant oo curing from senegal o west Africo
o the Bed Sen, The distribution of this plant is con-
trofled by altitude and topography. The sucoess of the
plnt in sandy ascas depends partly om o higher oaatf
shoot zatio and a lorge number of seconday coots

| Bhumays and Kavl. 19653, A. aenegal 15 a0 econami-

vatlly useful plant as o provides the stock with susie
nance diet theaugh dry periods, 115 o uselul tnee for af-
fomcatarion. Kaul and Ganguli (19641 reported that it
exhibited anincrensed survival when plaed ieche field
i the first forinight after rains, The fresh froits ane dri-
e, preserved and laes used as vepetable, The plant
produces gum of high quality, It produces qualicy
chizreoal and serves for windbreuk amed shelecbelr,

The sails beneath A semegal &t the three sices
dict not show a marked difference with regard to pH,
orgamic carbon and bicarsonates (Table 41, However,
the seils i Masitahad Road kad on ae average ihe
maximum of cation exchange capacity (357 m. eq)
10021, exchangesble sodivm 0.3 m. eg 1KY g), ex-
changeable Ca + Mg (36 w0 eq 100 gy availanle P O
{238 Ieafacee), and clay contene (9257, but the sa;nc.l
content was muximurn al Macer [81,2%). Al Srinagar
Road, the averape masimum soil paranmeters sc
elecirival conductivity of the satraton extract (04 5
s em ', calciune carsanate (0,655, ovailable K 0
(1575 |bs/facre), Ca - Me of saturation extract (4.6 rn
eq 1), chlorides (4.7%), sulphates (5%, and sil
content [ 12.29%)

The foliar analysis (Table 3) showed the wsh
content o vacy from 12.7% ot Srinagar Roed o 20% a
Masirabad Roed. The ash was rich in calciurm (4.2 1w
4% as compured 10 potissinom and magnesiuo
Sodium and phasphorus were less than 15, Gangul: of
al (1964) reported ash. phosphorus, calcium amd mag-
neaium e be 164%, DO5%, 65% and (LA%, respec
tively, in A, serewal . These valoes. exeept that of
magnesium, ase very close to those reported in this
slucly,
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