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Abstract
Analysis of Aonla leaf samples showed that sulphur and manganes

phosphorus, potassium, calcium and zinc were found low to medium in range.
in sufficient in range. The overall mean values of nitrogen, phosphorus, potass
0.842. 0.105, 0.384,0.503, 0.387 and 0.0417 per cent, respectively whereas overall
iron were 9.34.9.15, 10.04 and 120.66 mg kg, respectively in aonla orchards.

e were found low in range whereas nitrogen,
The magnesium, iron and copper Were found
jum, calcium, magnesium and sulphur were
mean values of copper, manganese, Zinc and
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These locations are given as under:-

Introduction

Aonla is an important fruit crop which has high §.No,  Name of fruit Village Locatio
nutritive and medicinal value. It is one of the richest source Agrower
of vitamin *C’ ranging from 500 to 1500 mg/100 g pulp I Sh. Balbir Singh  Rashidpura Rashidpura
(Chandra and Chandra, 1997). Fruits are also rich in pectin 2. Shri Dana Ram  Rehnawa Rehnawa
and minerals like iron, calcium, phosphorus. The aonla 3. Shei Raju Sen Laxmangarh Laxmangarh
has been recommended by Ayurveda for balanced diet 4. Shri Puran Mal  Sargoih Sargoth
and sound health and is important ingredient of triphala P
and chavanprash. Due to multipurpose uses, the demand 5. Shri Roopchand  Pachar Gy
of aonla fruits is increasing day by day. Because of wide Pipalival
adap[i'-'e nature, this fruit crop is mainly grown on dry 6. Shri Kana Ram Pachar Pachar Il
land and waste land soils where major nutrients are defi- 1. sk Waiaa B Wachian pachar VI
cient and irrigation limited. Its cultivation is now becom-
ing quite popular in irrigated arid regions of Rajasthan, 8. - Gowt. Nursery  Palsana Palsana |
owing to its high nutritive and medicinal value and having In each orchard, five fruit trees with uniform size
higher productivity even in the waste land. It is also a and vigour were selected. The methodology for leaf sam-
value added horticultural crop which has bright future pros- pling as described by Anonymous, | 996 for aonla was fol-
pects for export, particularly to European co untries. Leaf lowed. Composite leaf samples were taken in the month of
analysis is a tool for determining the nutrient requirements July from the middle portion of 3-5 months old indetermi-
of fruit plants and its nutrient status is an indication of nate shoots. The sample size was 50 leaves per sample and
growth and productivity. Very little information IS avail- taken from all the identified five trees. These samples were
?M.E on nutnur-::tnal status PF aonla fruit crop under arid washed with ordinary water containing dilute ( 0.2%) deter-
Emgal?d cfmd'tm"s of meha"‘. Therefore, the present gent solution for about two minutes and were then dipped
investigation was conducted during year 2007-2008 fo iy, ginge gistilled water, 0.1 N HCI and double distilled
survey the aun.la arcl}ard with a view to gaining informa- water. Samples were dried in an oven at 70° C for 24 hours
tion about their nutrient status. and ground. The leaf samples were analysed for different

nutrients. Nitrogen and phosphorus contents were deter-

Materials and methods mined calorimetrically by using Nesseler's reagent and

Studies were conducted in eight orchards of aonla vanadomolybdophosphoric acid yellow colour method
selected at different locations in Sikar district of Rajasthan. (Jackson,1967), respectively. Potassium content was esti-

mated from digested aliquot of digestion 11 using flame pho-
tometer (Bhargavaand Raghupati, 1993). Sulphur was esli-
mated by turbidimetric method ( Tabatabai and Bremner,

Fatehpur-Shekhawati, Sikar (Raj.) 1970). Calcium and Magnesium were determined by Atomic

** professor and Uni.Head (Hort.), SK, Rajasthan Agricul- spectro photometer ( Bhargava and Raghupati, 1993) and
tural University, Bikaner (Raj.) micronutrients viz. Zn, Cu, Mn and Fe were determined from
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Table 1. Soil fertility status of aonla orchards in Sikar district

Locations/ soil Rehnawa Laxmangarh

properties

Rashidpura

Pachar I Pacharll Pachar V|

Sargoth Palsaa

Isang |

Available 50.00
Nitrogen kgha
Available
Phosphorous
kgha!
Available
Potash kgha
Exchangeable
Calcium

cmol kg
Exchangeable
Magnesium
cmol kg
Available
sulphur mgkg'
DTPA
Extractable

Fe mgkg™
DTPA
Extractable

Zn mgkg'
DTPA
Extractable

Cu mgkg'

DTPA
Extractable

Mn mgkg”

N1 76.00

26,95 20,87 28.81

120.38 11235 117.75

3.9] 340 3.36

1.99 203 204

3.85 5.87 6.50

241 4.13 321

0.281 0.478 0.334

0.149 0.153 0.154

1.56 1.58 203

9700  108.13 II188 10938  Tog5s—

2647 231.59 2736  20.12

2.92

115.50 130.38 145.75  143.00

12388

3.34 4.05 3.82 3.65

2.76

2.00 .83 202 188

1.57

5.60 6.10 6.49 627 829

3.72 4,56 5.25 6.40 593

0.569 0.780 0885 0.469 0905

0.139 0265 0300 0412 - 034

2.62 3.24 355 494 45

digested aliquot of digestion 11 using AAS (Lindsay and
Morvell, 1978). Plant leaf nutrient parameters were tested in
one way classification (Randomized Complete Block De-
sign) with three replications.

Results and discussion

Data on the determination of macro and micronu-
trients status of aonla orchards in Sikar district are pre-
sented in Table |, The range and mean values of N, P, K,
Ca, Mg, S, Cu, Zn, Mn and Fe contents of the aonla leaves
showed that there were wide variations for these nutrients
amogst the different orchards studied.

The nitrogen content of aonla leaves ranged be-
tween 0.458 to 1.568 per cent with mean value 0.842 per
cent. The minimum nitrogen content (0.458%) was obtained
at the orchard of Rehnawa, while maximum value (1.568%)
was obtained at the orchard of Pachar-11. Analysis of aonla
leaf samples revealed that 88 per cent leaf samples were
found low and 12 per cent leaf samples were found suffi-
cient in nitrogen content. The low concentrations of nitro-
gen could be attributed to low nitrogen status of soils (88.63
to 106.13 kg ha''), poor organic matter (0.098 to 0.136 per
cent), high pH (8.21 to 8.67) and inadequate application of
nitrogen. The results of present investigations are in ac-
cordance with those reported by Bhatnagar er al., (2001),
Bhatnagar and Chandra (2006 and 2007) and Rohitash
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(2007).

The content of phosphorus in aonla leaves ranged
from 0.141 to 0.184 per cent with mean value 0.165 per cent.
The maximum phosphorus content (0. 184%) was obtained
at the orchard of Laxmangarh, while minimum content
(0.41%) was obtained at the orchard of Palsana-1. The evalu-
ation of aonla leaf samples showed that 50 per cent leaf
samples were found low and remaining 50 per cent leaf
samples were found sufficient in phosphorus content. The
variation in phosphorus content of aonla fruit crop is in
accordance to the available phosphorus status of the or-
chard soils (21.49 to 25.56 kg ha™') and proper uptake and
utilisation by the plant tissues. The present findings are in
conformity with the findings of Reddy et al. (1991),
Bhatnagar and Chandra (2006 and 2007).

The potassium content of aonla leaves ranged
from 0.210to 0.580 per cent with mean value 0.384 per cent.
The maximum potassium content (0.580%) was obtained at
the orchard of Pachar-11, while minimum content (0.210%)
was obtained at the orchard of Rehnawa. Analysis of aonka
leaf samples revealed that 37 per cent leaf samples were
found low and 63 per cent leaf samples were found Sum‘
cient in potassium content. The fair potassium content I?
aonla leaves might be due to medium potassium staus of
orchard soils (113.38 to 139.00 kg ™!), The present find"
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(oven dry basis) in leaf
i b ry }in leaf samples of Aonla collected from

Locanon Macronuteenis (%) Micro nutrients {mgkg')

N r K Ca Mg 5 Cu Mn Zn Fe
Rashidpura 0,742 0.181 0.330 0,630 0.39% 0,03 76 744 588 624 k]
Retmawa 0458 0.157 0.210 0430 0426 0.00% 849 067 953 I.:ﬂ'r. 5
Laxmangarh 0500 0.184 0260 0390 0466 (.00 920 621 B840 o2 56
Sargoth 0.576 0.180 0.300 0350 0472 00356 572 6.69 1118 107,64
Paclar ~| 0.968 0.158 0.520 0810 01 00425 10.01 10.11 .54 125.53
Pachar || 568 0.167 0,580 0,380 1364 00159 1.0 10,58 1.9 14524
Pactar - V| 1.054 0150 0.430 0530 0358 0.0459 11,48 1246 BA4 158.32
Palsam -1 nE72 0141 0390 0290 0294 0.0450 11.25 1160 1262 15068
Mean 0842 0.165 0,384 0.503 0387 0.7 034 9.15 10,04 120,66
Range D458 1o 0.141 10 02100 0¥0W0RE 0294 DMs6te 570 SESI24 6Mu D710 1583
mms om o ams  am  em lm e 0ss

! 01y 0.0011 050 054 055 595

CD(Fa) 0218 0.00% 0101 0078 0056 0.0031 145 1.55 160 118
Low (%) 88 50 W 50 100 - 10 13
Sufficient (%) 12 5 63 50 100 - 100 - n 100
High (%) -

ings are in conformity with the findings of Reddy et af,
(1991), Bhatnagar et al., (2001) and Bhatnagar and Chandra
(2006 and 2007).

The calcium content of aonla leaves varied be-
tween 0.290 to 0.810 per cent with mean value 0.503 per
cent. The maximum calcium content (0.810%) was obtained
at the orchard of Pachar-1, while minimum content (0,.290%)
was obtained at the orchard of Palsana-1. Analysis of aonla
leaf samples revealed that 50 per cent leaf samples were
found low and remaining 50 per cent leaf samples were
found sufficient in calcium content. Sufficient calcium con-
tent in leaves may be due to presence of high amount of
caleium (2.59-4.29 cmol kg'') in orchard soils, whereas low
calcium content in some of the orchards could be due to
low irrigation frequency, because the movement of calcium
in plant is facilitated by higher amount of available water in
the soil. These results of present study are in confirmation
with those reported by Rohitash (2007) in aonla.

The magnesium content of aonla leaves varied
between 0.294 to 0.472 percent with mean value 0.387 per
cent. The maximum magnesium content (0.472%) was ob-
tained at the orchard of Sargoth, while minimum content

(0.294%) was obtained at the orchard of Palsana-1. Analy-
sis of aonla leaf samples revealed that all the leaf samples
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were found sufficient in magnesium content. The results
are in conformity with the finding of Kumawat (2005) in ber
orchards in Jaipur district and Rohitash (2007) in aonla.

The sulphur content of aonla leaves varied be-
tween 0.0336 to 0.0459 percent with mean value 0.0417 per
cent. The maximum sulphur content (0.0459%) was obtained
at the orchard of Palsana-1, Pachar-11 and Pachar-1V while
minimum content (0.0356%) was obtained at the orchard of
Sargoth. The data shows that all the leaf samples were
found low in sulphur content. The low content of sulphur
in leaves of various fruit trees could be due to low sulphur
status of 50il (5.99 to 6.91 mg kg'') of the studied orchards.
The results of present study are in conformity with the
findings of Gathala er al. (2004) in pomegranate and
Rajkumar (2004) in ber and pomegranate.

The copper content of aonla leaves varied be-
tween 5.72to 11.48 mg kg™ with mean value 9.34 mg kg™
The maximum copper content (11.48.mg kg'') was obtained
at the orchard of Pachar-V1, while minimum content (5.72
mg kg'') was obtained at the orchard of Sargoth. Analysis
of aonla leaf samples revealed that all the leaf samples were
found sufficient in copper content, The variations in cop-
per content of leaves could be explained in accordance to
the availability of nutrients in soil, variation in pH and or-
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ganic carbon status. Similar findings were also reporied by
Sharma and Mahajan (1990), Bhatnagar ef al., (2001),
Gathala et al. (2004), Bhatnagar and Chandra (2006 and
2007) and Rohitash (2007).

The manganese content of aonla leaves varied
between 5.85 to 12.46 mg kg-1 with mean value 9.15 mg kg-
I. The maximum manganese content (12.46 mg kg-1) was
obtained at the orchard of Pachar-V1, while minimum con-
tent (5.85 mg kg-1) was obtained at the orchard of
Rashidpura. The analysis of aonla leal samples showed
that all the leaf samples were found low in manganese con-
tent. The location wise variations in manganese content of
all fruit crops studied could be explained in accordance to
the availability of nufrients in soil, variation in pH and or-
ganic carbon status. Similar findings were reported by
Bhatnagar ef al,, (2001), Bhatnagar and Chandra (2006 and

2007) and Rohitash (2007).

The zinc content of aonla leaves varied between
6.24 10 12.62 mg kg with mean value 10,04 mg kg™, The
maximum zinc content (12,62 mg kg'') was obtained at the
orchard of Palsana-1, while minimum content (6.24 mg kg™")
was obtained at the orchard of Rashidpura. Analysis of
aonla leaf samples revealed that 13 per cent leaf samples
were found low and 87 per cent leaf samples were found
sufficient in zinc content. The location wise variations in
zinc content of all the taken fruit crops studied could be
explained in accordance to the availability of nutrients in
soil, variation in pH and organic carbon status. The result
of study is in accordance to those reported by Bhatnagar
and Chandra (2006) and Rohitash (2007).

The iron content of aonla leaves varied between
83.71 to 158.32 mg kg' with mean value 120.66 mgkg'. The
maximum iron content (158.32 mg kg') was obtained in the
orchard Pachar-VI, while minimum content (83.71 mgkg")
was obtained in the orchard at Rashidpura. Analysis of
aonla leaf samples revealed that all the leaf samples were
found sufficient in iron content. The location wise varia-
tions in iron content of all the taken fruit crops studied
could be explained in accordance to the availability of nu-
trients in soil, variation in pH and organic carbon status.
Similar results were reported by Bhatnagar and Chandra
(2006 and 2007) and Rohitash (2007).

References

Anonymous,1996. Coordinated Fruit Research in Arid Zone.
Two decades (1976-1995) of research conducted
under All India Co-ordinated Research Project on

12

I of Arid Horticulture, 2009 4(1): 9.2

Arid Zone Fruits of ICAR, pp : 57,
va, B.S. and R'ﬂghUPﬂti, H.B. 1993, |p- M

s analysis of soils, Plants, waters anq f‘:::;[i "o
Tandon, H.L.S. (Ed) E.D.C.. New Delhi ffr:.

Bhatnagar, F., Chandra, A.and Guptn._l‘.l(. 2001, Nutrigi,.
survey of Aonla orchards in Bikaner disy
Rajasthan. J. Eco-Physio. 4 (3-4) 127-13)

Bhatnagar, P.. Chandra, A. and Gu;!ln. P 2006, Leafy i

ent status of ber orchard in Bikaner distrie, .

nals of Arid Zone. 45 (2): 219221, - An.

Bhatnagar, P. and Chandra, A., 2007. A survey of the -
eral leaf nutrient status of Kagzi lime mchiﬂ'd;'."‘
Bikaner district of Rajasthan. The Andy, Agrfm
J, 54(1-2):82. %

Chandra, Atul and Chandra, Anju. 1997, Productiap and
Post harvest technology of fruits. NBS, Bikane,
pp- 280. '

Gathala, M.K., Yadav, B.L. and Singh, S.D. 2004, Minery)
nutrient status of pomegranate orchards jn Jaipyy
district of Rajsthan. J. Indian Soc. Sail §p; 5.
206-208. '

Jackson, M.L., 1973. Soil chemical analysis. Asia Pub;g,.
ing House, Bom ha}",

Kumar. 2004, Studies on yield and qualitative attributes of
Ber (Zizyphus marutiana Lamk) and pomegray.
ate (Punica granatum L.) as affected by ny;.
tional status of orchards. M.Sc. Thesis, RA.
Bikaner.

Kumawat, R. 2005. Nutrient status of soils of ber (Zizphys
mauratina L.) orchard in Jaipur district of
Rajasthan. M.Sc. Thesis, RAU, Bikaner. :

Lindsay, W.L. and Norvell, W.A. 1978, Development of
DTPA soil test for zinc, manganese and copper,
Soil Sci.Soc.Am. J. 42 :421-428.

Reddy, R.V.S., Rao, M.S., Ramavatharam, N. and Reddy,
K.S. 1991. Chemical composition of sweet orage
(Citrus sinensis) leaves at different periods of
flowering and fruit development. Indian J. Agri.
Sci. 61 (3): 207-2009.

Rohitash 2007. Role of soil nutrient status on nutrient con-
tent and fruit yield of aonla. M.Sc. Thesis,
Rajasthan Agricultural University, Bikaner.

Sharma, V.K. and Mahajan, K.K. 1990, Studies on nutrient
status of mandarin orchards in Himachal Pradesh.
IndianJ. Hort. 47(20) : 180-185.

Tabatabai, S. and Bremner, L.A. 1970, Official and tentative

methods of analysis. Assoc. of Agric. Chem. 18th

Ed., Washington, D.C.

f

Fiet of





