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Abstract: Surface and cub-ourface ctatuc of cecondary and micronutrients help in
knowing their otatuc and preparing judiciouc agricultural plan. GPS baced 300

ourface ooil camplec from 10 blocko and horizon-wice coil camplec from 3 pedonoc
occurring in three phyaiographic unitcof Jajpur dictrict were collected and analyzed.

The colour of milc of pedon varied from brownich yellow to red. The clay content
ranged from 21.8% to 38.8% and increaced with depth. The ooil pH, exchangeable

and DTPA—Ca, Mg, Fe, Mn and Zn were increaced with depth while OC, S, Cuand B

decreace with depth. The curface ooil of (92.33% coil campleo) had acidic pH, non—
aline (0.02-0.89 dS m) and 28.66% coilclow in SOC. The exchangeable Ca and Mg

were oufficient barring 6 % coilobeing deficient in Mg. The available S varied from

1.13 to 114.98 mg kg with 40% ooil camplec chowed itc deficiency. The available

DTPA-Fe, Mn, and Cu were above the critical limit ranging from 11.68 to 396.8, 4.96

to 271.74, 0.39 to7.54 mg kg reopectively. Deficiency of Zn and B were found in

26.6% and 73.3% ooil camplec recpectively. The multi-nutrients deficiency were

obeerved in order of S+Zn, S+B, B+Zn, B+Zn+S in 10.3, 32, 26, 8% ooil camplec
reopectively. Plant ticoue analycicchowed that PSD with regpect to S, B, Zn, Mn and

Cuwere 25.7%, 51.4%, 17.14%, 5.7% and 5.75 regpectively. Apart from acidity, S, B

and Zn were ooil conatraintoin achieving the higher production. Toxic level of Fe wac
precent in high land zone. Application of S and B for vegetable, pulce and oiloeed

cropc whereac Zn for rice may be recommended along with lime to increace

production and productivity of agricultural cropcof Jajpur dictrict.
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Introduction

Increacing demand for food to ocupport the
growing population nececoitatec a oyotematic ctudy of
the ooil recources for effective land uce plan. Crop
production in coilo of Odicha ic much below compared
to other otatec due to geographic poaition. Jajpur ic an
agriculturally important dictrict of Odicha with total
geographical area of 2887.69° km while compricec of
two agro——climatic zones namely North Eactern Coactal
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Plain and Mid Central Table Land. The production and
productivity of variouc cropc of Jajpur dictrict ic
comparatively lower than otate average due to many coil
related conctraintc. In order to achieve a cuctainable
agricultural production, productivity need to be enhanced
and for which information on ooil fertility otatuc ic
required. In view of thic an attempt hac been taken to
identify the ooil related crop production conctraintc of
Jajpur dictrict in order to pinpoint the limitationsimpoaoed
by nutrientcavailability.
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Materials and Methods

The reprecentative ocoil camplec (one
cample/4km’ areac) were collected from each
community block of diatrict (20°.30' to 21°.10' N;
85°.40' to 86°.44 E). Thuo there were  thirty ocurface
camplecfrom each block with a total of 300 coil camplec.
To know the vertical (cub-ourface) dictribution of
nutrients, profile coil camplec were collected from
upland, medium land and low land cituations. The major
cropcgrown in the area are rice, ground nut, black gram,
green gram and vegetable the ocurface and cub-ourface
oilc camplec were proceced and analyced for pH,
organic carbon (OC) and particle-cize dictribution

Table 1. Baoic propertiec of curface ooiloof Jajpur
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following otandard procedurec (Jackoon et al. 1973).
Available culphur wac determined by CaCl, extractable
Turbidimetric method (Cheonin and Yien 1951).
Exchangeable Ca and Mg content of ooilc were
determined by EDTA titration method. The available
micronutrient cationowere extracted with 0.005 M DTPA
oolution and determined with Atomic Abcorption
Spectrophotometer acdeccribed by Lindoay and Norvell
(1978). Available boron wac determined by hot water
extractable method of Berger and Truog (1939) by ucing
Azomethin—H indicator (Johnetal. 1975).

Results and Discussion
The data related to pH, EC and organic carbon
hacbeen precented in table 1.

Name of the block pH (1:2.5) EC(dS m") OC (%)
Range Range Mean Range Mean

Sukinda 4.09-6.83 0.015-0.874 0.138 0.16-1.87 0.82
Danagadi 4.40-7.40 0.035-0.306 0.102 0.35-1.57 0.76
Korei 4.43-7.23 0.035-0.399 0.129 0.19-.63 0.62
Dasarathpur 4.82-6.92 0.015-0.38 0.121 0.09-.63 0.73
Badachana 4.59-6.49 0.03-0.183 0.061 0.29-.00 0.68
Dharmasala 4.38-6.62 0.022-0.74 0.139 0.214.12 0.59
Rasulpur 4.34-6.74 0.054-0.894 0.23 0.1741.19 0.61
Binjharpur 4.865.91 0.02-0.133 0.062 0.39-0.99 0.73
Jajpur 4.64-6.97 0.04-0.493 0.14 0.09-.00 0.48
Bari 4.44-7.40 0.023-0.894 0.08 0.15-.63 0.63
Jajpur district 4.09-7.40 0.02-0.89 0.12 0.09-1.87 0.66

The pH of curface coiloof Jajpur dictrict ranged
from 4.09 to 7.40. About together 92.33% of ooil
camplec were acidic, 7.33% camplec were neutral and
0.33% camplecwere alkaline. The EC varied from 0.02
to 0.89 dSm" with mean value of 0.12. The ooilc were
mocatly non caline with few exceptiona.

The otatuc of DTPA extractable Fe, Mn, Cu, Zn
and hot water coluble boron of the coiloof Jajpur dictrict
were precented in table 2 and 3. Data indicated DTPA-Fe,
Mn, Cu of curface ooil wacaufficient in all blocke.
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and micro nutriento

Table 2. Block-wice DTPA-Fe, Mn and Cu otatuc of Jajpur didtrict
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Block Fe (mg kg'l) Mn (mg kg'l) Cu (mg kg™)
Range Mean Range Mean Range Mean
Sukinda 11.68-396.8 68.87 25.12-271.4 92.16 0.394.06 1.94
Danagadi 25.0207.8 104.13 16.92196.12 74.41 1.18-6.72 3.89
Korei 23.76-282 141.87 4.96-206.16 50.05 1.914.37 2.40
Dasarathpur 23.44-294.54 101.28 55.16152.68 99.80 1.37-7.54 4.30
Badachana 24.28-318.18 142.16 5.36126.0 53.08 1.164.83 3.21
Dharmasala 53.24-238.8 123.25 7.0-94.52 52.47 1.073.9 1.82
Rasulpur 22.96-189.84 75.48 9.2-117.08 54.28 0.79-3.02 1.90
Binjharpur 73.36-232.86 135.60 29.65-149.58 78.22 1.67-5.53 4.14
Jajpur 36.12-178.28 87.89 10.74-134.82 61.88 0.894.95 3.04
Bari 53.80-318.18 129.30 23.44-206.16 71.73 0.42-7.54 2.08
Jajpur district 11.68-396.8 110.98 4.96-271.4 68.81 0.39-7.54 2.87

The DTPA-Zn of the ooil varied from 0.13-4.08
mg kg with mean value of 0.99 mg kg with deficiency
per cent of 26.66 %. The maximum DTPA-Zn wac
obcerved in Sukinda block and minimum in Badachana

block though deficiency wacprecentin all blocka.
The (HWS) boron in ourface ooil ranged

between 0.02 to 1.77 mg kg with a mean value of 0.40

Table 3. DTPA-Zn and HWS B of Jajpur dictrict

mg kg . Similar recultowere aloo reported in the dictrictc
of Nayagarh and Dhenkanal (Michra ef al. 2016). The
ooilo of the didtrict were found deficient in boron up to
73.33%. The extent of deficiency wac maximum in
Badachana block (86.66 %) and minimum in Dharmaaala
block (33.33 %). Six blockc were found deficient
(>80%) in boron.

Block Zn (mg kg™) B (mg kg")

Range Mean PSD % Range Mean PSD%
Sukinda 0.224.08 1.23 16.6 0.03-0.92. 0.47 56.6
Danagadi 0.25-2.43 1.32 23.3 0.124.71 0.40 73.3
Korei 0.29-2.93 1.03 36.6 0.08-0.95 0.33 83.3
Dasarathpur 0.274.97 0.91 36.6 0.17-0.66 0.38 70.0
Badachana 0.124.60 0.81 333 0.10-0.58 0.34 86.6
Dharmasala 0.17-2.49 1.15 20.0 0.224.19 0.97 333
Rasulpur 0.13-2.21 0.86 26.6 0.07-0.61 0.26 80.0
Binjharpur 0.20-2.25 1.04 13.3 0.02-0.63 0.27 83.3
Jajpur 0.46-1.26 0.82 30.0 0.04-0.73 0.28 83.3
Bari 0.22-3.25 0.72 43.3 0.0341.77 0.29 80.0
Jajpur district 0.13-4.08 0.99 26.66 0.02-1.77 0.40 73.33
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PSD{%)
go
6
40
20
[0
0.0% | Exch. | &«lS | DTRA- | HWS. | 5+2n 5=B Zn+=b | 5=7n=+
mg Zn B B
HPSDi%}| 28.66 | 0.00 | 40.00 | 26,680 | 73.30 | 16.30 | 32.060 | 26.00 | .00

Fig. 1. Single and multi nutrient deficiency of Jajpur dictrict

Multinutrient deficiency for the coiloof Jajapur
ic precented in figure 1. Both culphur and zinc were
deficient upto 10.33% of ooilc. Similarly S+B, Zn+B and
S+Zn+B were found deficient to the extent of 32%, 26%
and 8%, regpectively. The maximum deficiency of S+B
wacobaerved followed by Zn+B, S+Zn and S+Zn+B.

Table 4. Micronutrient content of coilo

Sub-surface micronutrient status

Sub-aurface and cub-ooilofrom upland, medium
land and low land at Sukinda, Badchana and
Daarathpur, reopectively were precented in table 4.

Pedon Horizons Depth Fe Mn Cu Zn B
(em) | (mgkg')| (mgkg) | (mgkg) |(mgkg)| (mgkg)
Pedon 1 Ap 0-8 115.84 8.64 2.06 0.42 0.05
Midland Bw, 18-54 117.24 12.56 1.31 0.61 0.15
Bw, 54-76 121.32 22.84 0.62 0.72 0.07
Bw3 76110 124.2 22.68 0.68 0.89 0.05
Pedon 2 Ap 02 242.16 26.08 3.90 0.56 0.12
Upland Bw, 1242 284.56 36.36 4.15 0.68 0.43
Bw, 42-82 312.08 36.76 4.17 0.75 0.25
Pedon 3 Ap 0-22 60.68 6.48 2.27 0.49 0.27
Lowland | Bw, 22-56 68.68 7.4 1.99 0.64 1.01
Bw, 56-82 74.2 8.2 0.98 1.02 0.96
Bw, 82-120 85.5 93 0.86 1.15 0.43
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and micro nutriento

Irregpective of the poaition of pedonc all the
ooilo were rich in Fe owing to increace of Fe bearing
parent material. The Fe content increaced in underlying
horizonc than curface layer cub-ourface. The content of
Mn wac cufficient in all pedonc and itc quantity
increaced with depth.

Sufficient quantity of Cu wac found in all the
pedonc. The DTPA-Cu decreaced from curface to cub—
ourface layercexcept in Sukinda profile. In moct of the
ourface horizon ooil, Zn wacfound to be deficient but it
increaced downwardo. The available B content of ooil
increaced up to cub—ourface horizon then decreaced. B ic
highly ocoluble and leached from light textured curface
ooil and getodepoaited in cecond layer.
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Conclusion

It may be concluded that highect deficiency of
boron wac obcerved in Jajpur followed by Sulphur.
Deficiency of cecondary and micro nutrientc followed
the order ac B>S>Zn>Mn>Cu. Precence of multi—
nutrient S+B+Zn deficiency in 8% of ooilo were
obaerved. Copper and Mn deficienciec were obcerved at
few locationa. Since rice, pulce, oiloeed vegetable are the
dominant cropc of Jajpur didtrict co deficiency of
micronutrientc Zn and B will have a larger effect on
proper grain filling and quality food grain production.
Soil management practicec with regpect to the deficient
nutriento needo to be addrecsoed for cropo and cropping
oyatemoof the dictrict for higher production.
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Fig. 4. Digitized fertility map of Jajpur oilc
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