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ABSTRACT
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A field experiment was conducted during two consecutive kharif seasons 0f 2019-20 and 2020-21 to study the influence of
tillage, nutrient levels and foliar sprays on post-harvest soil available micro nutrient status of redgram on sandy loam soil which
was low in available nitrogen, medium in available phosphorus and available potassium. The experiment was conducted in a
split - split plot design, consisting of three tillage practices as main plots, three nutrient levels in sub plots and three foliar sprays
in sub- sub plots. Tillage, nutrient and foliar sprays could not exerted significant influence on post-harvest soil available
micronutrient status. But higher soil available micronutrient content was recorded with vertical tillage with subsoiler upto 60
cm deep at 1 m interval with application of 125% RDF and foliar application of KNO, @ 1% twice with 15 days interval from

50 per cent flowering stage.
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INTRODUCTION

Pulses play an important role in Indian agriculture
and source of protein for the poor as well as for the
vegetarians which constitute major population of the
country. Pulses mainly include chickpea, pigeonpea, lentil,
mungbean, urdbean and fieldpea. The split grains of pulses
called dal are excellent source of high quality protein,
essential amino and fatty acids, fibers, minerals, vitamins
and help to check obesity, diabetes besides fixing
atmospheric nitrogen up to 200 kg ha'! (Anonymous,
2010). Redgram (Cajanus cajan L.) is one of the important
pulse crops of India and ranks second after chickpea in
area and production. In India redgram was grown over an
area of 4.45 million hectares with production of 3.83
million tonnes and 937 kg ha'! productivity (Anonymous,
2020). In Andhra Pradesh, redgram is grown under rainfed
conditions to an extent of 2.43 lakh hectares with an annual
production of 1.19 lakh tonnes and productivity of 486
kg ha! (Anonymous, 2020).

Tillage, nutrient management is also described as the
technique of using optimum effective dose of sufficient
and balanced fertilizers in combination with foliar sprays
to make nutrients more available and most effective for
maintaining higher yields without exposing soil native
nutrients and polluting the environment. Furthermore,
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many benefits can also be gained from using integrated
tillage and nutrient management practices which also act
a driving force to support the plans for improving post-
harvest soil fertility. Vertical tillage with subsoiler, which
loosens the subsoil without inverting and aimed at
stimulating greater and faster penetration of roots and
helps in increasing the availability of nutrients and
moisture to the plants. (Reeves and Mullins, 1995; Tursic
etal., 1998). Nutrient management practices may improve
micronutrients Viz., copper, manganese, iron and zinc
availability in soil due to higher nutrient doses which
enhances mineralization and availability of nutrients as
well as they increase root nodules formation on roots and
soil microbial activity. Usually, the farmer’s fertilizer
programs focus solely on soil applied NPK, without plans
for foliar application. This is necessary to find the
appropriate land configuration and techno-economic
nutrient management package for redgram production
under prevailing conditions. Hence, keeping all these
points in view, the present investigation is planned entitled
with effect of different tillage, nutrient management
practices and foliar sprays on post-harvest soil available
micro nutrient status after redgram.

MATERIAL AND METHODS

A field experiment was conducted by Department
of Agronomy at S.V. Agricultural College, Tirupati,
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Acharya N.G. Ranga Agricultural University, Andhra
Pradesh during two consecutive kharif seasons of 2019-
20 and 2020-21 to study the post-harvest soil available
micronutrient status as influenced by tillage practices,
nutrient levels and foliar application of KNO; and borax
after redgram. The soil of the experimental field was sandy
clay loam in texture, low in available N, medium in
available P, and available K (Table 1). Pigeonpea variety
LRG-52 was used for experimentation. The experiment
was laid out in split-split design with three tillage practices
(T, : Conventional tillage with tractor drawn cultivator,
T, : Ploughing with duck foot cultivator upto a depth of
30 cm and T : Vertical Tillage with subsoiler upto 60 cm
deep at 1.0 m interval) in main plots, three nutrient levels
viz., Ny : 75% RDF N, : 100% RDF (20 : 50 : 00 kg ha')
and N; : 125% RDF in subplots and three foliar sprays
(F, : Control - No spray, F, : Borax- 0.1% F;: KNO; @
1%) in sub-sub plots.

The initial representative soil samples were taken at
a depth of 0-20, 20-40 and 40-60 cm from each plot
following the existing procedure. The sample was air
dried, powdered, sieved through 2 mm sieve and used for
analysis of micronutrients Vviz., zinc, copper, iron and
manganese. After harvesting, soil samples were collected
from the root zone depth at 0-20, 20-40, and 40-60 cm
from each plot and composite samples were prepared for
chemical analysis. Twenty grams of soil was shaken with
40 ml of DTPA extract of pH 7.3 for 2 hours, the contents

were filtered and in the filtrate iron, manganese, zinc and
copper were determined by using atomic absorption
spectrophotometer (Varian A A 240 FS) (Lindsey and
Norvell, 1978) and expressed in mg kg-'.

Nuren Whekneth Lamp cwret
Zinc 213.9 5
Copper 327.4 4
Iron 372.0 5
Manganese 403.1 5

RESULTS AND DISCUSSION

Post-harvest soil available micronutrients

During both the years of experimentation and in
pooled mean, the post-harvest soil available micronutrient
status of copper, manganese, iron and zinc at different
depths was not significantly influenced by tillage, nutrient
management practices and foliar sprays as well as their
interaction during both the years of investigation inclusive
of pooled mean.

Post-harvest soil available micronutrients at 0-20 cm
depth

The soil available micronutrients Vviz., copper,
manganese, iron and zinc content were recorded higher

Table 1. Initial available micronutrient status after redgram

Soil depth (cm)
Particulars Method adopted
0-20 20-40 40-60
Available N (kg ha™') 152 108 90 Alkaline potassium permanganate method
(Subbiah and Asija, 1956)
Available P,Os (kg ha™) 32 27 21 Olsen's method (Olsen et al., 1954)
Auvailable KO (kg ha!) 218 180 162  Flame photometry (Jackson, 1973)

DTPA extractable micronutrients (mg kg™)

Copper 0.80 0.65 0.56
Manganese 3.50 2.98 2.45
Iron 3.01 2.65 2.24
Zinc 1.11 0.91 0.86

DTPA extraction (Lindsey and Norvell, 1978)

19



Suresh et al.,

SN SN SN SN SN SN SN SN SN SN SN SN (S00=d) ad

LITO I11°0 ccro ¥8I'0  081°0 881°0 esro  vvlo 910 8700  LYO0 6700 FwysS
A xNx L

SN SN SN SN SN SN SN SN SN SN SN SN (soo=d ad
L90°0  +90°0 0L0°0 S01°0 €01°0 801°0 88070 £€80°0 €60°0  LTO0 9200 6200 Fwys
A x N

SN SN SN SN SN SN SN SN SN SN SN SN (so0=d) ad
L90°0  +90°0 0L0°0 S01°0 €01°0 801°0 88070 £€80°0 €60°0  LTO0 9200 6200 Fwys
qdx L

SN SN SN SN SN SN SN SN SN SN SN SN (soo=d ad
9%0'0  +¥¥0°0 870°0 S01°0 €01°0 80I'0 T9IT°0 S601°0 0€TI'0  LTOO LT0O0 8700 Fwygs
N x L

uondeINuU

SN SN SN SN SN SN SN SN SN SN SN SN (s00=d) ad
6£0°0  L£00 1¥0°0 190°0 0900 £€90°0 100 8%¥0°0 7S0°0 9100 9100 9100 Fwygs
€60 680 860 YL'C 69°'C 08'C 0C'¢ c0°¢ 6€°¢ 6L°0 LLO 080 %1 SONY - ¢4
880 780 60 YL'T 69°C 08'C 8I'¢ 66'C 9¢°¢ 080 6L°0 18°0 %10 xerog : ¢
18°0 LLO 80 0L'C ¥9°C SL'T cre ¥6'C 0¢'¢ 6L°0 8L0 080 (Aexds oN) [onuo) : 14
(1) sAeads aerjoy : syord qns qng

SN SN SN SN SN SN SN SN SN SN SN SN (so0=d) ad
9¢0'0 €200 8700 190°0  090°0 €90°0 0L0°0 190°0 690°0 9100 9100 9100 Fwys
060 980 S6°0 6L'C YL'C $8'C 6C'¢ 0r¢ 8¢ 80 080 £€8°0 ddd % STI - N
880 780 60 YL'T 69°C 08'C 8I'¢ 66'C 9¢'¢ 6L0 8L0 080 Add % 001 - *N
$80 18°0 680 9T LS'T 89°C 90°¢ 88°C ¥C¢ LLO 9L°0 6L°0 AQd % SL * N
(N) s9onoead juswageurw Judryny : syoid gng

SN SN SN SN SN SN SN SN SN SN SN SN (so0=d) ad
0500 8¥0°0 €50°0 9900 $90°0 890°0 80°0 0L0°0 ¥80°0 0TO0 0200 0200 Fuwys

[eAzayur w ()| e doop wo (9

060 980 S6'0 6L'C YL'C 68'C 9T'¢ LO°E Sv'e 280 080 £8°0 0ydnIo[iosqns yim oFe[[L], [EONIOA : £,
wo ()¢ Jo yydop e o3dn

880 ¥8°0 60 L't 99°C 8L'C 8I°¢ 66'C 9¢'¢ 080 8L°0 [8°0  J01eATI[NO 100J YOnp yum Surysnolq : 2,
I0JBAI[ND UMBID

¢80 18°0 680 §9°C 6S5°C 0LC 60°¢ 16C LT¢E 9L°0 SLO LLO 103001} Y3IM dFE[[N) [BUONUSAUOD & [,

(1) soanoead agequy, : syord urey

paood 12-020T 07-610T o100 12-020C 07-610C pafood 12-020C 0T-610C pafood ﬁN-cN._WMQWNU.aSN

SyudUIBIL
durz uoay 9SoUBSUBIA| HIAHEILL

weadpaaadyye uonedjdde
JBI[0J PUBS[IAI] JUdLIINU d3e[[N) Aq pasudnpjul st yydop wd (-0 e (;-8) Sw) JUIUOI JUILINUOIIIW I[(B[IBAR [10S }SIAIRY-)SO T dIqBL

20



Effect of different agronomic practices on the availability of micro nutrients after regram

SN SN SN SN SN SN SN SN SN SN SN SN (s00=d) ad

SO0 S600 9110  6¥YI'0 THI'O  9ST'0  LZI'O 9IT'0  S8EI'0  SE00  ZEO0  8€0°0 F WS
A xNx L

SN SN SN SN SN SN SN SN SN SN SN SN (soo=d) ad
1900 SSO'0  L900 9800 7SO0 0600 ¥LOO  L90°0 0800 0Z00 8100  TTOO F WS
dx N

SN SN SN SN SN SN SN SN SN SN SN SN (soo=d) ad
1900 SSO'0  L900 9800 7800 0600 ¥LOO  L90°0 0800 0Z00 8100  TTOO F WS
Ax L

SN SN SN SN SN SN SN SN SN SN SN SN (soo=d) ad
P00 86000 9¥0°0 9800 TS8O0 0600 L600 8800  SOT'0 €100 TIOO  ¥I0O F WS
N x L

:o_uoﬁ.—g:—

SN SN SN SN SN SN SN SN SN SN SN SN (s00=d) ad
SE0°0  TEO0  6£000 0SSO0 8¥O0 €500 Iv00  8€0°0 SO0 100 10°0 €100 F WS
$8°0 LLO ¥6°0 €TT e 4 69°C 9T €6'C 96°0 50 090 %I SONDI @ €4
080 L0 88°0 €TT [AN4 €€T $9'C we 88°C LSO 750 19°0 %1°0 Xerog @
€L°0 99°0 08°0 17¢ 01°¢ 1€ 097 LET €8°C 96°0 750 19°0 (Aeads oN) [omuo) : 14
(1) sAeads aerjoy : syoid gns qng

SN SN SN SN SN SN SN SN SN SN SN SN (soo=d)ad
200 7200 9200  8¥0°0  9¥0'0  ISO0  SSO0  0SO'0 0900  LOOO  LOOO 8000 F WS
780 vLO 060 62T 81°C or'C vLT 0S°C 86°C 860 ¥$°0 €9°0 A9 % ST1 * N
6L°0 1L°0 LS80 STT v1C S€T $9'C we 88°C 96°0 4] 19°0 A9 % 001 * IN
LLO 690 $8°0 A4 v0°'C YT ST €€C 8LT S50 1$°0 650 AQI % SL N
(N) s99poead judwadeurw Judryny : syoid qng

SN SN SN SN SN SN SN SN SN SN SN SN (soo=d) ad
900  I¥0°'0  ISO0  SSO0  TSO'0 LSOO L90°0 1900  €L00 100 10°0 60070 F WS

[eazdjur w ('] 3e doop wd ()9

80 L0 060 6C'C 81'C 01'¢ IL¢ 8Y'C S6'C 850 1224 €9°0 01dnIo[10sqNs YIIm OFB[[L], [BOMIAA : €]
wo ()¢ Jo ydop e 03dn

080 Lo 880 €Cce [4%4 €ee $9¢ we 88°C LSO (4% 190  101BAN[NO 100J Yonp yiim Surysnoid : 21,
I0JBAN[ND UMBID

LLO 690 ¢80 91'C 90°C LTT 8¢°C SeC 08¢ S0 050 650 107081} Y11 dTE[[N) [BUOTIUSAUOD & I

(1) sdandead ageqiy, : syord urey

pajood ﬂN-choN—:MN-aSN Pafood ﬂN-chMo..c-N-acN parood ﬁN-MmNuA”_waMM.—NSN pafood ﬁN-cN!.WMaWW.aSN

SJUIUIBILY,

weagpaa 193y uonedndde
JEI[0} PUB S[9AJ] JUALLNU‘ IR} Aq pIdudnpyul se Pdap wd gp-(7 38 (;-53 Sur) JUIUO0I JUILIINUOIIIUW J[(B[IBAE [I0S ISIAIBY-)SOJ "€ J[qRBL

21



Suresh et al.,

SN SN SN SN SN SN SN SN SN SN SN SN (s00=d) ad

7600  L80°0  L60°0  LTI'0O ITI'0  $EI'0  OIT'0  +0I'0  9II'0 8TO0 8TO'0  8TO'0 Fwgs
A xNx L

SN SN SN SN SN SN SN SN SN SN SN SN (soo=d) ad
7€S0°0 +¥0SO'0 9S00  +L00  0L00 8400 S90°0 1900 8900 9100 9100 9100 Fwgs
Hdx N

SN SN SN SN SN SN SN SN SN SN SN SN (s00=d) ad
€600 0SSO0 9S00 ¥LO0 0LO0O  8L0°0 S90°0 1900 8900 9100 9100 9100 Fwgs
A x L

SN SN SN SN SN SN SN SN SN SN SN SN (soo=d) ad
9¢0'0  ¥E€00  8€0°0 €900 6500 9900 9£80°0 T6LO0  880°0 0100 0OIO0  0I0°0 Fwgs
N x L

uonde.ruy

SN SN SN SN SN SN SN SN SN SN SN SN (s00=d) ad
0£0°0 6200  TEO0O THO'0  OFO0  ¥HO'0O  19€0°0 THEO'0  8€0°0 6000 6000 6000 Fwgs
IvL'0  T0L°0 8L°0 06'I 081 00T veT 17T 9T S0 S0 S0 %I SON © €4
S€69°0  LS90 €L0 06'T 08'1 00T 0€'C 81°C we SP'0 S0 SP0 %1°0 Xerog :
99'0  TI9°0 89°0 88°I 8L'I 86'I 97'C v1'C 8¢€°C S0 S0 Sh0 (Aexds oN) [onuo) : 14
() sAeads aeroy : syoid gqns qng

SN SN SN SN SN SN SN SN SN SN SN SN (s00=d) ad
12000 0200  TTO0O T¥0'0  OPO0  +vHO'0 800  SYO'0  0SO'0 9000 9000 9000 Fwgs
1L°0 89°0 SLO v6'1 v8'1 0T 8¢ STT 0S'C 90 90 90 A % STI © N
69°0 99°0 €L0 06'T 08’1 00'C 0€'C 81°C we S0 Sh'0 SH°0 A9 % 001 N
L9°0 ¥9°0 IL°0 81 €L'T 61 e 11'C vET vr0 0 v 0 AQI % SL ° 'N
(N) s99noead judwadeurw Judryny : syoid qng

SN SN SN SN SN SN SN SN SN SN SN SN (s00=d) ad
0r0'0 8600  THO0O 900  €P00  8Y0°0  6S0°0 9S00 T90°0 9000 9000 9000 Fwgs

[eAIoul w (' | 3e doap wo (9

IL°0 890 SLO v6'1 781 ¥0'C 8¢'C Yaré 0s'C 90 9%°0 90 oydnrdprosqns yim dFe[I], [BOIIOA : €[
wo ()¢ Jo ydop e 03dn

0L°0 L9°0 L0 88'1 8L'1 861 0¢€'C 8I'C we Yo Yo S¥'0  101eAn[Nd J00j yonp ym Surysnod : L,
I0JeATI[ND UMBIP

L9°0 ¥9°0 IL°0 (4! €Ll [4! vTe [44 9¢'C v 0 70 0 10)0B1) YIM 9FE[[1) [BUONIUSATOD) : I,

(1) sdondead Jgeqiy, : syord urejy

paood ﬂN-cmcoNEMN-oSN pagood ﬂNéNcMc.MN-oSN pagood ﬁN-MmNcA”_waﬂM.u\MSN pafood ﬁm-cm,.ﬂm_mwmu.acm

SJUAUI)BAL L,

weagpaa aayye uonedndde
JIRI[0] PUR S[PAJ] JudLNU‘ e[ Aq pIdudnpyul se Yydap wd (9-0f It (;-3Y Sur) JUIIU0I JUILIINUOIIIW J[(R[IBAR [I0S ISIAIRY-)SOJ ‘{ J[qBL

22



Effect of different agronomic practices on the availability of micro nutrients after regram

with vertical tillage with subsoiler upto 60 cm deep at
1 m interval (T;) followed by ploughing with duck foot
cultivator upto a depth of 30 cm (T,) and conventional
tillage with tractor drawn cultivator (T;) with no
significant disparity among tillage treatments during both
the years of experimentation as well as in pooled mean.
The soil available micronutrients were maximum with
application of 125% RDF (N3), followed by 100% RDF
(N») and 75% RDF (N;) with no significant disparity
among the treatments during both the instances of study
and in pooled mean. Foliar sprays failed to exert
significant influence on soil available micronutrients
during the two years of investigation (Table 2).

The interaction of tillage, nutrient management
practices and foliar sprays was found to be non-significant
in affecting post-harvest nutrient availability of copper,
manganese, iron and zinc during both the years of study.

Post-harvest soil available micronutrients at 20-40 cm
depth

Tillage, nutrient management practices and foliar
sprays as well as their interaction could not exert
significant influence on post-harvest soil available
micronutrient status during both the years of study
inclusive of pooled mean (Table 3).

Available micronutrients Viz., copper, manganese,
iron and zinc content were maximum with vertical tillage
with subsoiler upto 60 cm depth at 1 m interval (T;)
followed by ploughing with duck foot cultivator upto a
depth of 30 cm (T,) and conventional tillage with tractor
drawn cultivator (T,) with no significant disparity among
the treatments during both the years of study and in pooled
mean. Among the nutrient levels, higher micronutrient
contents Viz., of copper, manganese, iron and zinc were
observed with 125% RDF (Ns) followed by 100% RDF
(N2) and 75% RDF (N,) and found at par during the two
years of investigation. The effect of foliar treatments on
available micronutrient status was found to be non-
significant during both the years of study and in pooled
mean.

Post-harvest soil available micronutrients at 40-60 cm
depth

Post-harvest soil available micronutrients did not
differed with tillage, nutrient management practices and
foliar sprays as well as their interaction during both the
years of investigation and in pooled mean. Higher values
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of soil available micronutrient viz., copper, manganese,
iron and zinc content were recorded with vertical tillage
with subsoiler upto 60 cm deep at 1 m interval (T;)
followed by ploughing with duck foot cultivator upto a
depth of 30 cm (T,) and conventional tillage with tractor
drawn cultivator (T,) with no significant disparity between
any two tillage treatments during both the years of
experiment.

The available micronutrient status was maximum
with application of 125% RDF (N3), followed by 100%
RDF (N,) and 75% RDF (N;) with no significant disparity
among the treatments during both the years of study.
Among the tillage practices studied, maximum availability
of micronutrients in soil after harvest of redgram was
recorded (Table 4) with vertical tillage with subsoiler upto
60 cm depth at 1 m interval (T5) during both the years of
experiment. This might be due to higher root activity and
favourable soil moisture conditions that increased the
mineralisation of nutrients and helped to increase the
availability of nutrients. Application of 125% RDF (Nj3)
recorded higher micronutrient availability at different
depths might be due to more amount of nitrogen,
phosphorus and potassium applied to soil which enhances
micronutrient content in soil after harvesting of redgram.
Foliar sprays failed to exert significant influence on
available micronutrient content during the two years of
investigation. But higher soil available micronutrients
content was registered with foliar application of KNO;
1% (F5) might be attributed to the increased nodule count
which was responsible for increased nitrogen fixation as
well as micronutrient mineralization and transformed to
available form (Nanasaheb, 2012).

It was evident that postharvest soil available
micronutrient status was not significantly influenced by
different tillage, nutrient levels and foliar sprays after
redgram in sandy clay loam soils of Tirupati.
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