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Abstract 

The presem su1dy on distribution of ,njcronutrienL cataions in arid irrigmed acid li.rne orchard soi.I profiJes in 
Sikar districl of Rajas1han was conduc1cd d\lring: March 2007-2008. The St\1dy inch1dcd analysis of soil profiles with 
respect to micronutrients. The available iron ranged between 3.54 to 6.38 mg kg°1

• available zinc between 0.247 to 1.017 
mg kg"'. available copper between 0.103 to 0.420 mg k.g·' and available manganese bcnvecn l.37 to 5. J 5 mg kg:'1

• AJI the 
micronutricnts were found to be low to medium in range. 
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lntroduclion
India has large arid zone covering an area or 

317090 sq. km scattered mainly in the No,th-West parts 
of country and Rajasthan alone covers 62.00 per cent of 
area under ::lrid zone .• ln Rajaslhtm, fruil ctill.ivation is

practised over au area 19795 ha and total production is 
238475 tonnc.s (Anonymous 2005)."'fhe area of .Sikat 
distri<:l f<.mns a part of Thar desert which covers an an;;a or 
774244 square kilometres situated in the NorLh Eastern 
Rajasthan. The distticl has moderate climate with seasonal 
temperntun;; variation with SCfmty rainfall lo the 
magnitude of 450-500 mm per annum durinr, nonnal
rai,,fall year'$. The high temperarure (up to 48 C) along 
with high wind veloci1y. low soil fortili1y s1atus. low 
water retention capac.ity of soil, high soil pH. salinity. 
calcium cal'bonate concretion in sub soil etc. are- hal'd 
impediment in successful cultivation of many fruit crops 
in ii.rid region. Increasing the production of fniits thus has 
sufficient scope in arid 1·egion of Rajasthan. ln Sikar 
district the area under fruit crops is 0.002 lac ha with 
productjon of 0.02 lac metric tonnes (Anonymous 2005). 
There- is a vast poLemial of increasing area under Jh1it 
cultivmion in arid region of Rajasthan provided irrigation 
facilities are available. These area..� are suitable for 
cultivati.on of fruiL C·f'OPS such as aonla, ber. beal citn1s, 
pomegranate etc. Presently Sikar district has nearly 
2, 12,096 lac hectares irrigaled area through tube 
wells/wells. Jrrigation facilities has opened great avenues 
for cultivation of fruit crops likes bcr, aonla. bacl. lime. 
pomegranate. datepalm. guava. jamun. karonda. phalsa 
e1c. besides lf:lditionally gi:own fru.its such as Ker 
(C<1pparis decidua). Gonda (Cordia myxa). Pilu 
(SalvadtJra tJ!eil>des), Khejri (Pro.t0pis cinemria) etc. 

Inspite ot' aJI vagaries. the farmers ol' Sikar district has 
shown tremendous response towards fruil cullivmion 
partkularly of ber. bael. lime and aonla fruits. 
rn Indian fruil industry, poor nutrition is the major cause 
of low orchard efficiency restilting poor productivity and 
poor fruit quality. Sufficient information on nutrient 
managc.ment in fruit crops has been generated, but 
response and requirement of nu1rien1..s of pen:;nnial fn.ii1 
crops vary markedly in a particular area depending on soil 
and clirnacic conditioos and also depeod on gn)wtll. 
bearing habit, age, root stock ::"md management practice.s. 
Balanced nutrition of fruit crops is paramount importance 
p:u1iculatly in arid nrcas haviog largdy sa1\dy soils of 
poor fcr1ili1y status. For knowing 1hc cxac1 stal\ls of 
mineral nutrition in the fruit trees. survey of the orchards 
for their fertility status is done. Stud.ics on nutritional 
survey of arid fruits in Rajasthan arc meagre inspite of 
their great importance and relevance. With this aim. lhe 
present srudy wns undertaken to evaluate the 
mlcronutricnl fertility Status of different orchards in Sikar 
disu·ict. 

Mal.erials and M�t.hods 
A detailed soil survey during the year 2007-2008 

was conducted in Sikar district of Rajasthan. Orchards 
were selected in such a way that Lhese can represent 
general conditions of area under study. Eight orchards 
were selecLed covering different Lehsi1s viz. Dant.a 
Ramgarh. Piparali. La)(mangarh and Srimadhopur.The 
dciails of locations and name of the frnit growers arc 
given in table below. 
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S.No. Name of f
r

uit Village location 

grower 

I. Shri Prahalad Raghun:11hgarh Rag.hun.Uhgarti 

2. Sllri Panna Pachar Pachar-IV 
R:un 

3. Shri Ram Dev Purohit Ka Bn..-i Purohil Ka Ra.-.-
Sin••h II 

4. Shri R()opchaml Pachar P:ichar-V 
Pinliwal 

s. Shri Hanumana Sanwalod Sanwalod 
Ram 

6. Shri f'okhar f'urohit Ka Ba.,; f'urohit Ka B,L .. • 

Mal Ill 
7. Shri Ouljari JOnlW.tr N,·1g;·1r forowar N.1gl'tr 

Ku,nawal 
8. Shri Harlal PtLlstmi\ Pals.w,,-m 

Sinoh 

Soil samples wel'e collecced from eight fruit 
orchards. on the basis of variability and orchard 
performance al diffeteot locations of Sikat district. 
Thcrcn.fler. from cl'lch selected orchards. th.rec soil 
profiles. based on soil fenili1y ,•ari:uion and plant 
performance were taken up. One hundred ninely 1wo 
represen1mi ve composile soil samples Ol different soil 
deplhs viz., 0-15, 15-30. 30-45. 45-{j(), 60-75, 75-90. 90-
105 and 105-120 cm. were collected. After processing, the 
soil samples were :malyzcd for micronulricn1s. ·the 
avnilnble Fe. Cu, Zn. &nd Mn w�re �xlracted with DTPA 
solution as per procedure of Lindsay and Norvell ( 1978)
and were delermincd by att)mic:: Ub$t.>rptil,n 
spectrophotometry. 

RESULTS AND DISCUSSION 

The distribution of OTPA extractable 
m.icrQnutrient$ 3$ dc:plh wise: in 8 acid Jimc fruit orchards 
in Sika1· disu'lct of RajasthaJ\ was studied. 

OTPA extractable lron: 
Oislribution ol' D'rPA ex1rac1able iron con1ent 

showed a reg,ulo.r decreasing trend with increasing depths. 
The DTPA extractable iron content of soil dcplhs viz. 0 -
15, 15-30, 30-45. 45-<;0. 60-75, 75-90, 90-105 and 105-
120 cm vari•d from 3.81 to 6.38, 3.79 to 6.36. 3.76 to 
6.33, 3.71 10 6.31. 3.69 lO 6.25, 3.64 IO 6.20. 3.58 LO 6 .15 
and 3.54 to 6.10 mg kg'1v.'lth tlu�ir mean value 4,71, 4.69.
4.65, 4.61. 4.57. 4. 53, 4.48, find 4.43 mg kg' 1,
respectively, On overall mean basis according to soil 
clc:pth$, the rnaximum DTPA extractable iron (4.71 mg kg·
1) was recorded al 0-15 cm soil depth and il decreased
progresfi.ively at increasing. soil depths and was rt:.eordc:d
minimum (4.43 mg kg'1) at 105•120 cm soil depth. The
mean OTPA ex1ractablc: iron on 1hc: ba$i$ of h)ca1ion wi$c:
was found rnaxiinum (6.26 mg kg·') at Jorawar Nagar and
it wa$ recorded rninin:n.u:o (3.69 mg k.g.1) at Pach Ar-JV.
Daca in lablc I revealed that 50 per cent soil samples
drawn fmm, surface soil depth of add Lime orchard$ were
deficient and remai11ing wel'e sufficien1 in DTPA
extractable:- iron i.n lhe prt:$enl s1udy.
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As per the ratings given by Tandon ( 1992a), ,he 
soils having <4.5 mg: kg:·• falls under deficient cate• .. ory 

• 
0 

and those havmg >4.5 mg kg·• falls under sufficient 
category. The deficiem to sufficient status of iron found in 
the soil mighl be due co caJcarcousncss. Jow organic 
carbon conLenL lig.h1 lextured coarse sandy soils. Similar 
ob�rvations were reported by Bhatnagar and Chandra 
(2003) tmd Kunmwat (2005). These fine.ling arc in 
conformity to 1he results of presen1 investigation. 

OTPA extractable 7,inc: 
Data related to DTPA extrac1able z.inc comem in 

�cid lhne orchards is presented in the tuhle 2. Fmm Lbc: 
data preseoted io the rnble. it is eviderl.l thal the DTPA 
c)CtrncLablc. zinc c(mlcnl of soil depth$ viz. 0-lS, _IS-30.
30-45. 45-60, 60-75. 75-90. 90-105 and 105-120 cm 
\•&.rit:d f«)m 0.393 L() 1.017, 0.367 I() 0.997. 0.347 to
0.970. 0.317 to 0.947. 0.300 to 0.917. 0.273 to 0.897. 
0.253 to 0.867 and 0.247 to 0.780 mg kg·' .,.,th their mean 
value 0.796, 0.775. 0.753. 0.728. 0.705. 0.682. 0.656 and 
0.609 mg kg·', respectively. On ovcrnl I mean basis 
according ro soil depths, the maximum DTPA e.xtractable 
zinc (0.796 mg kg' 1) was recorded at 0-15 cm soi1 <kpth
a1ld it decreasl!d progressive!)' a, increasin� soil depths
and was recorded m.inimom (0.609 mg kg· ) at 105-120 
cm soil deprh. TI1e me.an OTPA exrraccable zinc on che 
basis of location wise was fo\ind maximum (0.909 mg kg' 
1) at Pachar-V and it was recorded minimum (0.312 mg
kg'1) nt Rng.hum,1hgarh. Dnta in table 2 revealed thal 2S
per cent soil samples drawn from surface soil depLh of 
acid lime orchards were dcficienl and 75 per cent were
sufficienl in OTPA ex1rac111Me iron in the present study.
Distribution of OTPA extractable zinc content exhibited a
regular decreasing ll'E'nd wit.J-\ increasing dept.J-\s.

As per the ra1ings given by Tandon ( l 9<>2a). the 
soils having I�$..-; t.J-1an 0.6 mg kg'1 falls umkr <lcficic.-111
category. those having 0.6 to l .2 mg kg:'1 falls under
$ufficicnl catcgl>ry. This range of zinc in $oils might be 
due to the presence of quartz. feldspar or the exchange 
complex being such as t<> hnvc. $itt:S $lclturatec.l wit.J-1 Cft/Mg 
under alkaline soil reaction, Calcareous nature and low 
orgtmic matter arc .some of lhc Other pr<>pcrt.ics whc-rc l<>w 
levels of zinc are amicipated. These results are in 
act-ordance with the finding$ of Bha1na_gar anti Chandra 
(2003) and Kumawat (2005). 

DTPA cxtr..lc.t.nble copp\":r: 
Oal3 1·elated to DTPA extractable coppel' content 

in acid Umc- orchards ari: presented in the- table- 3. From 
the daca presenced in the cable., it is evidem thar the DTPA 
cxtractabJc copper content of soil depths viz. 0-lS, 15-30, 
30-45. 45-60. 60-75. 75-90. 90-105 and 105-120 cm 
varied from 0.157 to 0.420, 0.140 to 0.397. 0.137 to 
0.370. 0.130 to 0.340. 0.120 to 0.317, 0.117 to 0.310.
0. 1 I 3 to 0.290 and 0.103 to 0.270 mg kg·' with their mcnn
,,aJue 0.285, 0.269. 0.250. 0.229. 0.2 I 8. 0.204. 0. 194 and 
0.17 3 mg k.g'1, respectively. On ovcra1J mean basis
according co soil depths, the maximum DTPA extractable 
copper (0.285 mg kg·') was recorded at 0-15 cm soil depth 
and it decreased progressively at incre.ising, soil dept.J-\s 



and was r1Jcordcd minimum (0,173 mg kg"1) at 105-120
cm soil depth. ·n,e mean DTPA extractable copper on the 
ba,':>is of location wise was found maximum (0.339 mg kg·
1) al Palsana-111 aod il was recorded m.injm,um (0.J27 mg

kg" 1) at Jorawar Nagar. Dala in table 3 revealed that 25 
per cent soil samples drawn from surface soil depth of 
acid lime 01·chat·ds were deficiem and 75 per cent were 
sufficient in OTPA exLract.able i.ron in 1he present 
study.Distribution of DTPA cxlraclablc copper content 
showed a regular decreasing trend with incrc;\Sing depths. 
As per the ratings given by Tandon (1992a). the soils 
having <0.2 mg kg,'1 falls under deficient category, those 
having >0.2 mg kg" 1 falls under sufficfont ca1egory. The 
deficienl to sufficient available copper slatus of orchard 
soil mjght be due to high pH, calcareousne$S, lower 
organic catbo1) aJld light cextured coarse saody soils.The 
present resulls {m: in accordanc<: with thosi:. r�pOrt<:d by 
Boser and Lodha (197 I) who reported that available 
copper status in sandy soils of Rajaschan varied from 0.05 
co 2.38 ppm. Sim.Hnr types of results have also been 
repo11e<l by Bhaonagar and Chandra (2003) who reporoed 
available copper status in sandy soils of Rajasthan varied 
from 0.0.08 to 0.51 ppm. 

DTPA extractable manganese: 
Distribution of DTPA extractable manganese­

<:ontent showe;;d a regular decreasing trend with increasing 
depths. The data prcscnlcd on DTPA extractable 
manganese content of orchard soils showed a regular 

decreasing trt.:nd with incrcasi; in depths. Data related to 
OTPA �xtractable manganese content in acid lime 
orchal'dS is p1'e,Se.nted in the cable 4. From the data 
presented in the Lable, it is evidenl lhat the OTPA 
extractable manganese content of S-Oil depths viz. 0-15. 
15-30. 30-45. 45-60. 60-75. 75-90. 90-105 and 105-120
cm varied from 1.88 to 5.15. 1.74 to 5.07. 1.68 Lo 5.00.
J.62 to 4.95. 1.57 to 4.90. 1.51 10 4.�3. 1.43 LO 4.79 and
1.37 to 4.74 mg kg'' wioh <heir mean value 3.25. 3.15,
3.09, 3.03, 2.98. 2.92. 2.87 and 2.81 mg kg·'. respectively.
On overall mean basis ac,cording to soil de.pths, the
maximum OTPA extractable manganese (3.25 mg kg'1)
was recorded at 0-15 cm soil depth and it dc;;cn:ascd 
progressively at increasing soil depths and was recorded
minimum (2.81 mg kg.1) at 105-120 cm soil depth. 1'•he
ineao DTPA extractabli:. m:,nganeSe oo the basis of 
location wise WflS found nrnximum (4 .93 mg kg"1) at 
Sanwalod and h was recorded minimum (l.60 mg kg.1) at 
Raghunachgarh. Data in rnble 4 revealed chat 25 per cent 
soil samples dl'awn from surface soil depth of acid l.ime 
orchards were deficfon1 and 75 pe.r cent wvri:. sufficfont in 
DTPA extractable iron in the present Slttdy. RcsuJts of 
DTPA extractable manganese in all the orchards clearly 
indicate thm de.ficie11cy of manganese in the acid lime 
ore.hards is now coming. The deficiency of DTPA 
extractable m3nganese might be due to the presence of 
high CaCO3 content and low organic carbon content. 
The...e results are in accordance with those reported by 
Bhatnagar and Chandra (2003) and Kumawat (2005). 

Table 1: DTPA Extractable Iron (m� k�·') in Acid lime Orchards at Different Soil Depths in Sikar District 

Soil deplhs (cm) 
Location of orchards 

0-15

Raghunathgarh 4.55±0.90 

Pachar-IV 3.81 ±0.09 

Purohit Ka Bas-Ii 3.92±0.04 

Pacht).r- V 4.91 ±0.05 

Sanwalod 4.44 ±0.34 

Purohio Ka Das-lJJ 5.82±0.82 

Jorawar Nagar 6.38±0.04 

Palsana -JU 3.88±0.52 

Mc1)n 4.71 

± indicates s1andard deviation 
Dcticicnt -50% 
Sufficient -50% 

15-30

�.52±0.09 

3.79±0.09 

3.89±0.04 

f!.88 ±0.05 

� .41±0.10 

5.79±0.75 

6.36±0.04 

3.85±0.03 

�.69 

30-45

4.49 ±0.10 

3.76 ±0.09 

3.83 ±0.01 

4.84 ±0.04 

4.39 ±0.09 

5.69 ±0.08 

6.33 ±0.03 

3.85 ±0.01 

4.65 

45-60 60-75 75-90 90-105 105-120 Mean

4.44±0.09 4.42 ±0.72 �.37 ±1.55 4.32 ±1.62 4.26±0.51 �.42±0.92 

3.71 ±0.08 3.69±0.08 3.64 ±0.08 3.58±0.06 3.54 ±0.48 3.69±0.21 

3.79±0.01 3.77 ±0.04 3.73 ±0.05 3.68±0.06 3.64±0.43 3.78 ±0.18 

4.80±0.84 4.78±1.60 �.75±0.04 4.69±0.04 4.66±1.11 4.79±0.75 

4.36±0.09 4.30±0.08 �.25±0.09 4.20±0.09 4.16±0.31 4.31 ±0.20 

5.67±0.08 5.61 ±0.08 5.57±0.08 5.50±0.09 5.46±0.36 5.64 ±0.43 

6.31 ±0.02 6.25±0.02 6.20±0.02 6.15±0.02 6.10±0.41 6.26±0.18 

3.�2±0,01 3.n±o.02 3.73±0.03 3.68±0.02 3.64 ±0.38 3.78±0.24 

4.61 4.57 fl.53 4.48 4.43 
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Table 2: DTPA Extractable Zinc (mg kg·) in Acid lime Orchards at Different Soil De1>tJ1s in Sikar District 

Soil depd1s (cm) 
Location of orch,uds 

0-15

Raghunathg,rh 0.39.l ±0.029 

Pachar-IV 0.867 t0.058 

Purohit Ka Bas-II 0.837 ±0-025 

Pachar- V 1.011 ti).()25 

Sanwalod 0.950 ±0.029 

Purohil Ka Bas-Ill 0.937±0.041 

Jorawar Na.gar 0.507 ±0.039 

Palsana - Ill 0.863±0.Q25 

Mean 0.796 

± indicates standard deviation 
Deficient - 25% 
Sufficient - 75% 

15-30

�-367±0-025 

�.S4li0.062 

�.8 I 7 i0.025

�.997 ±0.025 

�-930 ±0.029 

� .917±0.041 

P.49(> ±0.0,6 

1'1.$43 :t.0.025 

�.775 

30-45 45-60 60-75 75-90 90-105 105-120

0.347 ±O.o2S 0.317 ±0.033 O. l-00 ±0.022 0.273 ±0.026 0.253 ±0.02( 0.247 ±0.00 

0.827 i0.058 0.800 i0.062 0.783 i0.057 0.767 i0.061 0.740±0.057 0.6 70 i0.028 

0. 797 t0.025 0. 777 i().024 0.750 ±0.028 0. 727i-0.09 I 0. 7(1() ±0.(Yl2 0.647 ±0.074

0.970 ±0.016 0.947 ±0.012 0.917 ±0.009 0.897 ±0.012 0.867±0.019 0.663 ±0.037 

0.907 ±0.026 0.883 ±0.024 o.863 ±0.024 0.837 :11),QIC) 0.813±0.017 0.777 ±0.033 

0.897 ±0.041 0.870 ±0.037 0.847 ±0.039 ().323 ±0.042 ().787±0.037 0.780 ±0.036 

0.460 i().128 0.430±().120 0.4 IO i().()42 0.390 ±0.042 0.370 ±0.()42 0.370 ± 0 .042 

o.s 17 :t.0.026 0.8<)1) ±0.014 0.767 ::t.0.026 0.743 ±<l.184 0. 720 ±0.()22 0.717 ::t.0.009 

0.753 0.728 0.705 0.682 0.656 0.609

1 3 D1P 'able.: A Extr-Jctable C O""""l' (mu. kg· lO Acid ime . l 0 rc:hards at 1fferen1 S D 01I emhs 111 1kar 1str1ct 

Soil depths (cm) 
Location of orchards 

0-15

Raghuna1hgarh 0.190±0.016 

Pachar- JV 0.320 ±0.008 

Purohit Ka Bas-II 0.390 ±0.014 

Pachar- V 0.193 ±0.012 

Sanwalod 0.210±0.041 

Purohil Ka Bas-I II 0.400±0.016 

Jorawar Nagar 0.157 ±0.01; 

Palsana -Ill 0.420 ±0.024 

Mean 0.2$5

± md1catts standard deviauon 
Deficient -25% 
Sufficient - 75% 

15-30

0.177±0.017 

�-300 :!c0.008

�-36H0.009 

�.173 ±0.<)21 

�.210 ±0.028 

�-387 ±0.012 

�.140 ±0.014 

p.397 i0.025

�-269 

30-45 45-60 60-75 75-90 90-105 105-120

0.167 ±0.009 0.147 ±0.005 0.157 ±0.012 0.147±0.012 0.140±0.008 0.123 ±0.005 

0.277 :!c0.012 0.250±0.014 ().230 ±0.014 0.210±0.014 0.193 ±0.009 0.1(,0 ±0.014 

0.343 ,t().012 0.317 ,t(),009 0.'.)00 ,t(),008 0.273 ,t(),012 0.257 ±0.009 0.223 i0.012 

0.157 ±0.()12 0.143 %0.017 0.137 ±0.012 0.127 :t0.01'2 0.130±0.014 0.120 :1-0.01<1 

0.183 ±0.02 I 0.173 :i-0.02 I 0.163 ±0.012 0.ISH-0.017 0.153±0.012 0.140 ±0.008 

0.363 ±0.00<) 0.333 ±0.017 0.317 ±0.012 0.293 ±0.017 0.273±0.012 0.240 ±0.014 

0.137 :10.012 0.130 ±0.008 0.120 ±0.008 0.117 ,t().005 0.1 IJ ±0.005 Q.IOJ ,t0,005 

0.370 ,t().016 0.340 ,t0.016 ().317 ,t().005 0.3 IO ,t().008 0.290 ±().00$ 0.270 ::t0.008 

0.250 0.229 0,218 0.204 0.194 0.173
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Mean 

0.312 ±0.063

0. 787 i0.081 

0.756 ±0.076 

0.909 ±0.106 

0.870±0.061 

0.857 ±0.067

0.428 ±0.087

0.7$4 ±<l.0$6 

Mean 

0.1 56 ±0.023

0.243 ±0.053 

0.3-09 ,t().054 

0.148 ±0.028 

0.174 :i-0.0.U 

0.326 ±0.054

().127 ,t().019

0.339 ,t().052



Table 4: DTPA Extractable Mane:anese (me kif') in Acid lime Orchards at Different Soil Deotbs in Sikar District 

Soil deplhs (cm) 
l.,<lcalion of orchards 

0-15

Raghonathgarh 1.88±0.02 

Pachai- - IV 1.95 :!.-0.03 

Puroh.i1 Kn Oas-U 2.31 ±0.23 

Pachar- V 4.68 ±0.02 

SaJlwalod 5.15 ±0.01 

Purohi1 Ka Oas-Ill 3.45 ±0.03 

Jorawar Nagar 2.82±0.02 

Palsana-111 3.79±0.03 

Mean 3.25 

± indicates standard deviation 
o�lic.ic.'.01 - 25% 
Suflicient - 75% 

RcfcrcnC('S 

15-30

1.74 ±0.05 

1.79±0.06 

2.23±0.03 

14.57 ±0.85 

5.07±0.82 

3.35±0.0J 

2.74±0.03 

3.71 :t0.02 

3.15 

30-45

1.68 ±0.07 

1.75±0.03 

2.16±0.05 

4.53 ±0.04 

5.00±0.01 

3.29±0.81 

2.68 ±<).03 

3.63±0.03 

3.09 

45-60

1.62±0.08 

l.69 :!.-0.04 

2.09±0.05 

4.46±0.05 

4.95±0.02 

3.21 ±0.01 

2.62±<).02 

3.59±0.0l 

3.03 

60-75 75.90 90-105 105-120 Mean 

1.57±0.09 1.51 ±0.09 1.43 ±0.10 1.37 ±0. I I 1.60±0.IR 

1.64 ±0.04 1.57 ±0.04 1.52±0.05 1.48 ±0.05 1.67 ±0.15 

2.05±0.05 1.99 ±0.05 1.9-1±0.06 1.89 ±0.07 2.08±0.17 

4.42±0.05 4.34±0.03 4.39 ±0.14 4.24 ±<I.OJ 4.45 ±0.33 

14.90 ±0.01 4.83 ±0.02 4.79±0.02 4.74 ±0.02 4.93 ±0.32 

3.18±0.00 3.11 ±0.0J 3.02±0.03 2.97 ±0.04 3.20±0.33 

2.57±0.03 2.51 ±0.01 2.44±0.02 2.39 ±<I.OJ 2.60±0.)4 

3.54 :t0.03 3.48 :t0.03 3.41 ±0.04 3.38 ±0.05 3.57 :t0.14 
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