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Abstract

Integrated nutrient management, where both natum@iman-made sources of plant nutrients are usé¢de ibest
approach to supply adequate and balanced nutrigmis increase crop productivity in an efficient and
environmentally benign manner, without sacrificeal productivity of future generations. The objeetof this
study was thus, to investigate the effect of orgamd inorganic fertilizers on soil properties aield of barley.
Three levels of FYM (0, 10 t/ha, and 20 t/ha) weoenbined in factorial experiment with different eatof
inorganic NP (46, 40; 23, 20) and NPK (0, 0,0; 4®, 50; 23, 20, 25) and laid down in RCBD desigthuhree
replications. The experiment was conducted forghrensecutive years without changing plots thativec
FYM only in the first year but received inorganartilizers every year (every cropping season). v&R used
as source of N and P, Urea was used as anotheresofiN, and KCI was used as source of K. FYM was
incorporated in to the soil one month before plamtihe barley. All doses of P and K were appliedrd)
planting but N was applied in two splits-half atupling and another half when the plant acquiresritheight
(at one month age). Crop data such as plant hdiiass yield and grain yield were collected andlyzed
using the SAS computer software program. Surfadke ssonples (0-30 cm) were collected before planting
(composite sample) and after harvesting from eaghtrhent and analyzed for the required parametsrgyu
standard laboratory procedures. Application of bgfies and all amounts of fertilizers significanithcreased
barley production at Fereze. The highest barleggeton was obtained from application of 46 kg MG-kg P

+ 50 kg Kand 20 t/ha FYM, whereas the lowest barley prodactvas obtained from the control (the non-
fertilized) treatment. The highest grain yield ab¢al was 4895.8 kg/ha (around 49 gt/ha), whereadaivest
was 1750 kg/ha (17.5 gt/ha). About 31 gt/ha yieldaatage was obtained due to application of 46 kg40 kg

P + 50 kg Kand 20 t/ha FYM as compared to the control treatn@n the other hand, grain yield advantage of
7.5 to 9.2 gt/ha was obtained due to the applinatioonly FYM over the control treatment. Again,23t/ha of
grain yield advantage was obtained due to the egipdn of only NPK over the control treatment. @rgield
advantage of 13 gt/ha was obtained due to appicati only half rate of NPK (23/20/25 kg/ha of N&R/
respectively). Both 10 t/ha and 20 t/ha FYM sigrfitly increased barley production as comparebeaaontrol
treatment. Integrated application of inorganiciligdrs (NP or NPK) with FYM gave a better resufttah
application of inorganic fertilizers alone. Thenmefpintegrated application of inorganic fertilizewith organic
fertilizers (FYM) is a better approach to incredmeley yield than application of either inorganic arganic
fertilizers alone.

Keywords: FYM, NPK, Integrated nutrient management, NP
Background and justification

Declining soil fertility and management of planttments aggravate the challenge of agriculture tetrthe
world’s increasing demand for food in a sustainatég. Nitrogen and phosphorus deficiencies are syd=ad
in all Sub-Saharan Africa agro-ecosystems, with &f%he soils deficient in P (CIAT, 2006). Harslinthtic
conditions, population pressure, land constraiutsl the decline of traditional soil management zas have
often reduced soil fertility in developing coun&i€Gruhnet al., 2000). In mid and high altitude areas, where
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rainfall is higher, soil acidification due to leaay of basic cations (Ca, mg, K and Na) also cbotes a lot to
soil fertility declining (Whitney and Lamond, 1993Jontinuous cropping and erosion reduce the lef/alil
organic matter in densely populated mid and higitdale areas. Unless soil management practicesngmved,
yield reduction continues and long-term produci®ulifficult. The low level of chemical fertilizause, decline
in soil organic matter, and insufficient studiesribute the most to the loss of soil fertility Bub-Saharan
Africa. Soil organic matter helps sustain soil ifiyt by improving retention of mineral nutrientscreasing of
the water-holding capacity of soils, increasing #meount of soil flora and fauna, improves air diation and
drainage.

An adequate supply of plant nutrients is esseffitialefficient crop production on the highly weatbérand
leached soils of the humid tropics. As most soilsttee humid tropics are deficient in primary nutrie
particularly N and P, it is necessary to supplyieuats from external sources.

Soil organic matter content can be increased byyayporganic fertilizers such as animal manurer(fayard
manure). Livestock manure is rich in plant nutrienbntaining 70-80 % of the nitrogen (N), 60-85 %ite
phosphate (JDs), and 80 % of the potassium fB) fed to animals. In addition to supplying nuttegnorganic
fertilizers are considered to be one of the beshsues to reclaim soil acidity (Chetal., 2001) and they
improve soil fertility by favourable chemical antysical attributes to the soil (Gaskel et al., 200he same
authors indicated that application of composteddiock manure on strongly acidic soils increasezdl ability
of N and P and improved soil productivity. Howewesry large amounts of organic fertilizers mustlpelied, as
they are dilute source of nutrients compared toganic fertilizers. Besides, nutrients in orgarectifizers are
released much more slowly than synthetically predugnes and cannot increase crop yield within gimg as
compared to inorganic fertilizers.

The use of chemical fertilizers is essential fotagiing high yields in the weathered soils of thaerid tropics
and can overcome the shortcomings of organic ifsstd. However, many small holders and resource poo
farmers cannot afford costly fertilizers to apphetrecommended amount. In addition to this, thegawic
fertilizers available in Ethiopia do not replacade mineral elements in the soil, which become gyl
depleted by crops removal and cannot maintain aldsirsoil physical properties such as water holdgacity
and congenial conditions for microbial activity (ar and Sreenivasulu, 2004).

To ensure soil productivity, plants must have aagacte and balanced supply of nutrients that cardleed
through integrated nutrient management where batbral and man-made sources of plant nutrientsisee
(Gruhnet al., 2000). Chemical fertilizers stimulate the availiépiof nutrients in organic manures (Kumar and
Sreenivasulu, 2004). Cheh al. (2001) indicated that supplementing composted livestoelure and nutrient
rich trees/shrubs and legumes with added inorganiidizers makes the compost in to a more comphetigient
source for strongly acidic soils.

Therefore, the use of integrated nutrient managénserery important and best approach to maintaid a
improve soil fertility (Lander et al., 1998) thegelo increase crop productivity in an efficient and
environmentally benign manner, without sacrificiagil productivity of future generations. This studias
conducted with the objective of investigating tififee of organic and inorganic fertilizers on yiadfibarley and
chemical properties of soil.

Materials and M ethods

The experiment was conducted in 2007, 2008 and 2af)$ping seasons at Fereze research sub-cererage
zone. The organic fertilizer (farm yard manure) a@plied only once and plots were maintained faidteal
effect until the experiment was completed, but gamic fertilizers were applied at each croppingseaaThe
treatments comprised 0, the recommended rate dhdftthe recommended rate of NP with the inteactdf O,
10 and 20 t/ha farm yard manure (FYM). The farmyaahure was composted in a pit for a month andiegpl
to the experimental field one month before plantiRgrty surface (0-30 cm) soil samples were caiédh a
zigzag way and composited before planting. At hsirv&0 surface soil samples per plot were collected
composited for each plot. Urea, TSP and KCIl wereduss sources of N, P and K, respectively. Nitroges
applied in split half at planting and half at 10 ¢tmight. All dose of P was applied at once at jgntime.
Laboratory analysis was carried out following ttenslard procedure developed for each parameter.
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Results and Discussion

Application of farm yard manure (FYM) significantlgfluenced plant height, biomass and grain yidlusre

after referred as barley production) at Fereze l€gal, 2 and 3). Both 10 t/ha and 20 t/ha FYM digantly

increased barley production as compared to the@oameatment (the treatment with no fertilizerutBhere is
no significant difference in barley production betm the application of 10 t/ha and 20 t/ha. Apgiliceof the

FYM significantly increased barley production iretfirst year. An experiment conducted on maizewhdat in

China indicated that application of organic maralome supplied some nutrients and gave higher yiddan the
non-fertilized ones although it was not sufficiémtsupport a high yield. On the other hand, thatinents that
received complete nutrients (NPK) gave highestyfet both wheat and maize crops (Jiyun and Zha8§5).

Application of NPK fertilizers gave higher barleyoduction than application of NP alone, although no
significant. Application of 46/40/50 kg N/P/K/hagfe after referred as full rate of NPK) gave betésult
(barley production) than application of 46/40 kgPMia (here after referred as full rate of NP). Aqgilon of
inorganic fertilizers (NP or NPK) with FYM gave &tter result than application of inorganic ferglig alone.
But the best result was obtained when NPK was egplith FYM rather than when NP was applied withMrY
Barley production was increased with increasingliapppon of FYM be it alone or integrated with iganic
fertilizer.  Application of NP integrated with FYMave higher result than application of NPK alombis
indicates that application of FYM is more importahan application of K which might be attributed ttee
beneficial effects of FYM (organic fertilizer) ohd soil's physical, chemical and microbiologicabperties of
soil (Chong, 2005). Application of only half amowit46/40/50 kg/ha of N/P/K (here after referrecha#f rate
of NPK), respectively, gave significantly lower wu#is in all parameters than the full rate of therganic
fertilizer. However, application of the full raté NPK alone did not significantly increase barlagguction over
the half rate of NPK when applied with FYM (10 t/aad 20 t/ha). Of course, the full rate of NPK alaave a
better result than the half rate of NPK appliedhvitYM, although not significant. Nevertheless, &qgilon of
half rate of NPK with or without FYM gave signifiotly lower result than application of the full NRitegrated
with FYM.

Application of both types and all amounts of fézgts significantly increased barley productiorFateze. The
highest barley production was obtained from apfiicaof full rate of NPKand 20 t/ha FYM, whereas the
lowest barley production was obtained from the mnithe non-fertilized) treatment. The highestigrgield
obtained was 4895.8 kg/ha (around 49 gt/ha), wisettea lowest was 1750 kg/ha (17.5 qt/ha). AbougBia
yield advantage was obtained due to applicatiotheffull rate of NPK and 20 t/ha FYM as comparedhe
control treatment. On the other hand, grain yieldeatage of 7.5 to 9.2 qt/ha was obtained dued@fplication
of only FYM over the control treatment. Again, 2-gBha of grain yield advantage was obtained duéhéo
application of only NPK over the control treatme@tain yield advantage of 13 gt/ha was obtained tue
application of only half rate of NPK (23/20/25 kg/bf N/P/K, respectively).

The increased production of barley due to the natiign of FYM with inorganic fertilizers was due tbe
addition of nutrients from the FYM, which indicatée full rate of NPK is not enough for barley puction at
Fereze and additional fertilizers are required (@b and 6).

There was no significant difference in barley pretitin in the second year due to the first year Fafdplication
(Table 3) either applied alone or integrated whie full rate and the half rate of inorganic fertlis. This
indicates that application of both 10 t/ha and/B@ #YM did have residual effect for the next ypesduction.
Therefore, to have residual effect for the nextrygaduction, FYM must be applied in larger quantitr
continuously for certain years.

Application of full rate of NPK either alone or egrated with FYM, significantly increased barleypguction
over the half rates and the non-fertilized treattmeither with or without FYM. All the non- NPK &éments
even if they received FYM, gave the least barleydpction. The result was consistent in the thirdryeo. The
first year FYM application did not cause signifitalifference in barley production in the third ye@ignificant
barley production was obtained among treatmentsYd, full NPK and half NPK whether applied alone or
integrated with FYM. The highest result was obtdifimm the full NPK treatments. Application of h&lPK
either alone or integrated with FYM, gave the neatley production. The least result was obtainednfthe
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non-NPK treatments whether they received FYM or Afitthese show that the first year FYM applicatidid
not have significant residual effect in the thiehy of production although a slight increase indyaproduction
was obtained in the third year due the first yggoliaation of FYM.

All treatments with fertilizer be it inorganic, @gic or combinations of the two gave higher graéidythan the
treatment with no fertilizer, which is in agreememith Luu Hong Man et al (2001), who indicated that
application of both 100% organic fertilizer and dwnation of organic and inorganic fertilizers sifigantly
increased vyield over the control. When half NPK vegplied integrated with FYM, yield increment was
obtained with increasing amount of FYM. Howevererth is no significant yield increment due to FYM
application with the half NPK. Application of fuNP gave significantly higher barley yield than apgtion of
half NP whether the half NP was applied alone tegrated with different rate of FYM.

First year application of FYM has residual effettthe second and third cropping seasons. Treatmdrnitdh
received FYM in the first cropping season gave bigfield than the control without any fertilizerpdigation in
the second and third cropping seasons. Howevegjighe difference obtained due to the residual cftéd FYM
is not statistically significant indicating additial nutrient application is required for optimunelg. Therefore,
yearly application of farm yard manure is requitedil the soil builds up nutrients, which is in agment with
Luu Hong Man et al (2001), who indicated that coatius application of organic fertilizer (50%) innabination
with 50% recommended dose of inorganic fertilizeaswiound to be equal in yield of rice in Vietham as
compared to treatment in which 100% of inorganidilieer was applied alone and inorganic fertiliagas
continuously applied alone. (Gaskell et al., 2088p indicated that adding Farm yard manure tovaiéid soils
over time builds soil organic matter and improvas ability of the soil to supply nutrients. Accardgito Chong
(2005), application of cattle manure for 20 yeasutted in a significant increase in soil P le\élsm 9 mg/kg
to 1, 200 mg/kg) and nitrate N accumulation, reagt80-100 mg/kg.

Economic Analysis

The economic analysis indicated that the highestetarn (16200 Birr) with marginal rate of retRR) of
300 % was obtained by application of 46 kg N + ¢0Pk+ 50 kg K + 20 t FYM/ha followed by a net retuf
15000 Birr with MRR of 252 % by application of 4§ N + 40 kg P + 20 t FYM/ha (Table 4). The lowest n
return (700 Birr) was obtained from the controbtreent (non fertilized treatment). Application & Kg N + 40
kg P + 50 kg K/ha without FYM and with both ratdd<YM (10 t and 20 t/ha) is economical. Applicatioh23
kg N + 20 kg P + 25kg K/ha without FYM and with ttBa FYM is economical, but not economical withtZta
FYM. The MRR indicated that application of 10 t/R¥M alone is economical, whereas application ot/p@
FYM alone is not economical although a significgigld difference was obtained with application & 2Zha
FYM as compared to the control.

Application of FYM and integrated nutrient managemiafluenced the chemical properties of soil (Eab).
Both FYM and integrated nutrient management ineéasvailable P, total N, soil organic matter (OkBtion
exchange capacity (CEC) and calcium (Ca) contentseosoil in all cropping seasons (Table 5, 6 @nhdrhis is
in agreement with Bierman and Carl (2005), whodatid that manure adds nutrients, organic matebiCirC
to the soil. Another experiment conducted in Swealsn showed that application of organic fertilzenproved
the chemical (pH, P, K, Mg, C and N) and biologipabperties (Granstedt and Lars, 1997). All thevabsoil
parameters were highest in the first cropping seasal decreased in the second and third croppiagoss.
However, pH, exchangeable Al and exchangeable K wet that much influenced in all cropping seasons.

Conclusion and recommendation

As the result of both yield and soil analysis iradéd the fertility of the soil at Fereze is verwland that is why

all treatments with fertilizer (inorganic, orgarec combinations of the two) gave higher grain yigidn the
treatment with no fertilizer, which gave very loveld. Application of FYM has residual effect foretmext
cropping seasons. Combined application of inorganit organic (FYM) gave a better result than apgibbn of
either of one, which indicates integrated nutri@nagement is the best approach for soil fertiignagement.
Therefore, the use of 46 kg N + 40 kg P + 50 kg RO+t FYM/ha can be recommended for better barley
production at Fereze.
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Table 1. Mean height of barley plant in meter disiégmced by application of FYM + NPK

No. | Treatmer First year| Second yesa| Third
(2007) (2008) (2009)
1 Control (without fertilizer and FYM) 0.90¢ 0.89f 0.72¢
2 0 kg fertilizer + 10 t FYM/h 1.06000 0.94f 0.79¢
3 0 kg fertilizer + 20 t FYM/h 1.0533t 0.90f 0.78¢
4 46 kgN + 40 kg P +50 kg K+ 0 t FYM/ 1.22abc 1.06al 1.06¢
5 46 kgN +40 gP +50 kg K+ 10 t FYM/t 1.27al 1.02abc 1.06¢
6 46 kg N +40 kg P + 50 kg K + 20 t FYM 1.07¢ 1.06¢
1.30a
7 23 kgN+20kg P+ 25kg K + 0t FYM/ 1.07f 1.01abcd 0.95t
8 23 kg N + 20 kg P + 25kg K + 10 t FYM/ 1.14de 1.00bcd 0.96t
9 23 kg N+ 20 kg P + 25kg K + 20t FYM/I 1.183cd 0.98cd 0.91t
10 46 kgN +40 kg P+ 0t FYM/I 1.17d¢ 1.05ab 1.05¢
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11 46 kgN +40 kg P + 10 t FYM/| 1.26ab 1.04ab 1.04¢
12 46 kgN +40 kg P + 20t FYM/| 1.21bcd 1.07¢ 1.07¢
13 23 kg N + 20 kg P + OFYM/ha 1.08f 0.96de 0.95t
14 23kgN+20kg P+ 10t FYM/ 1.13ef 0.98cd! 0.94t
15 23 kg N + 20 kg P + 20t FYM/I 1.13ef 0.99bcd 0.91t
ISDat59 0.08¢ 0.07 0.0¢
Ccv 4.6% 4.22% 5.04%

Means with the same letter are not significaniffecent

Table 2. Mean biomass yield of barley in kg/hardisienced by application of FYM + NPK

No. | Treatmer First yeal| Second yea| Third year
(2007) (2008) (2009)
1 Control (without fertilizer and FYM) 5500¢ 2979.2( 3500¢
2 0 kg fertilizer + 10 FYM/ha 8104.2( 3375¢ 3833.3
3 0 kg fertilizer + 20 t FYM/h 8645.8 2979.2( 3625¢
4 46 kgN+40kgP +50kg K+ 0tFYM/ 11958.3b 6750al 8500al
5 46 kgN +40kg P +50kg K+ 10t FYM 13041.7a 6958al 8416.7a
6 46 kg N + 40 kg P + 50 kg K 20 t FYM/he¢ 14041.7: 7750t 9291.7;
7 23kgN+20kg P+ 25kg K+ 0t FYM/ 9104.2f¢ 5354.21 6104.2(
8 23 kg N +20kg P + 25kg K + 10t FYM/ 10479.2de 5229.2: 6020.8:
9 23 kg N + 20 kg P + 25kg K + 20t FYM 11187.5ci 5270.8 5958.3
10 46 kgN+40kg P + 0t FYM/h 11458.3ci 6583.3l 8375al
11 46 kgN +40 kg P + 10 t FYM/I 13208.3a 7000al 8270.8a
12 46 kg N + 40 kg P + 20 t FYM/I 13479.2, 6520.8l 7604.21
13 23kgN+20kg P + 0t FYM/I 9458.3de 4666.7 5854.2
14 23 kgN + 20 kg P 10 t FYM/he 10562.5cd 5291.7 6270.8
15 23kgN+20kg P + 20t FYM/ 10666.7cd 5083.3i 5854.2
ISD at5 ¢ 1427.: 1164.¢ 1115.
Ccv 4.6% 12.77% 10.26Y
Means with the same letter are not significantfiedent
Table 3. Mean grain yield of barley in kg/ha asuefced by application of FYM + NPK
No. | Treatmer First yeal| Second yea| Third year
(2007) (2008) (2009)
1 Control (without fertilizer and FYM) 1750t 1020.8¢ 875¢
2 0 kg fertilizer + 10 t FYM/h 2500¢ 1083.3«( 979.2¢
3 0 ke fertilizer + 20 t FYM/hi 2666.7( 1041.7¢ 1145.8
4 46 kgN +40kg P +50 kg K+ 0t FYM/ 3895.8c! 2562.5a 2708.3a
5 46 kgN +40 kg P + 50 kg K + 10 t FYM 4437.5a 2604.2a 2541.7a
6 46 kg N + 40 kg P+ 50 kg K + 20 t FYM) 4895.8i 2895.8i 2833.3¢
7 23 kgN +20kg P+ 25kg K + 0t FYM/ 3083.3e 1833.3 1937.5(
8 23 kg N +20kg P + 25kg K + 10t FYM/ 3479.2d 1812.5 1958.3«
9 23 kg N + 20 kg P + 25kg K + 20t FYM/ 3833.3c! 1895.8 2000c¢
10 46 kg N +40 kg P + 0t FYM/I 3770.8( 2416.7t 2520.8a
11 46 kg N +40 kg P + 10 t FYM/I 4062.5c 2604.2a 2666.7a
12 46 kKgN +40 kg P + 20 t FYM/| 4500al 2437.5l 2354.2b
13 23kgN+20kg P + 0t FYM/I 3125ei 1666.71 1979.2ci
14 23kgN+20kg P+ 10t FYM/ 3562.5d 1854.2 2125c¢
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15 23 kg N + 20 kg P + 20t FYM/| 3500¢ 1812.5 1958.3«
ISDat59 485.1% 425.8t¢ 381.6¢
CcVv 4.6% 12.93% 11.19%
Means with the same letter are not significantfiedent
Table 4. Partial budget analysis for the mean grigilt of barley
No | Treatment Grain Gross Total Net MRR
yield return Cost return | (%)
(kg/ha) | (Birr) (Birr) (Birr)
1 Control (without fertilizer an( 175( 700( 0 70C
FYM)
2 0 kg fertilizer + 10t FYM/h 250( 1000( 50C 950( 176(
3 0 kg fertilizer + 20t FYM/h 2666. 1064( 100( 964( 28
4 46 kg N + 40 kg P + 50 kg K + (| 3895.¢ 1560( 240( 1320 | 254
FYM/ha
5 46 kg N + 40 kg P + 50 kg K + 1(| 4437.* 1760( 290( 1470C | 30C
FYM/ha
6 46 kg N + 40 kg P + 50 kg K + 2(| 4895.¢ 1960( 340( 16200 | 30C
FYM/ha
7 23 kg N +20 kg P + 25kg K + 0| 3083.: 1232( 120( 1112C | 23C
FYM/ha
8 23 kg N + 20 kg P + 25kg K + 1(| 3479.: 1388( 170C 1218(C | 212
FYM/ha
9 23 kg N + 20 kg P + 25kg K + 2(| 3833.: 1520( 220( 1300(C | 164
FYM/ha
10 |46 kgN+40kg P + 0t FYM/I 3770.¢ 1508( 200( 1308C | -0.4
11 |46 kgN+40kgP + 10t FYM/I | 4062.F 1624( 250( 1374( | 132
12 |46 kgN+40kg P + 20t FYM/I | 450(C 1800( 300( 15000 | 252
13 |23 kgN+20kgP +0tFYM/I 312¢ 1240( 100( 1140( | 68C
14 |23 kgN+20kgP +10tFYM/I | 3562.f 1424( 150( 12740 | 26€
15 |23 kgN+20kgP +20tFYM/I | 350C 1400( 200( 12000 | -14¢&

Price of DAP = 800 birr/qt, Price of Urea = 400rkijt, Price of KCI = 800 birr/qt (assumption),
Price of barley = 400 birr/gt, Cost of FYM =5 B0 kg , FYM =50 birr/t

Table 5. Chemical properties of soil as influentgdintegrated nutrient management in the first
cropping season

No | Treatment: pH | Availabl | Total | OM | CEC Ca Ex.K | Ex Al
e PN (%) | (meg/10| (cmol/ | (cmo | (meg/100
olsen (%) 0 g soil) | kg) I’kg) | g soil)
(mg/kg)

1 Control without | 5.€ | 7.2 0.31 |3.17 | 26.£ 9 0.2z | 0.9¢

fertilizer and FYM)

2 0 kg fertilizer + 10 | 5.4 |9 0.3¢ | 3.0€ | 27.£ 10 0.2: | 0.72

FYM/ha
3 0 kg fertilizer + 20 ‘| 5.4 | 10.¢ 0.3t | 3.61 | 28. 11 0.2¢ | 0.8C
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FYM/ha

4 46 kg N +40 kg P + 5/ 5.7 | 8.€ 0.2¢ | 3.0€ | 25.t 10 0.2¢ | 0.64
kg K+ 0tFYM/ha

5 46 kg N +40 kg P + 5/ 5.€ | 11.4 0.3z |3.2¢ |27z 12 0.2¢ | 0.5¢€
kg K+ 10t FYM/ha

6 46 kg N + 40 kg P + 5/ 5.4 | 13.2 0.3¢ | 3.7z | 28.¢ 14 0.2: | 0.5¢
kg K+ 20t FYM/ha

7 23 kg N + 20 kg P -| 5.7 | 5.E 0.2¢ | 3.0€ | 31.¢ 11 0.2C | 0.4C
25kg K + 0t FYM/ha

8 23 kg N + 20 kg P |54 |8 0.31 | 3.2¢ | 32.¢ 12 0.2¢ | 0.6
25kg K + 10 t FYM/ha

9 23 kg N + 20 kg P -| 5.5 | 10.€ 0.3z | 3.5¢ | 32.¢ 13 0.27 | 0.6¢4
25kg K + 20 t FYM/ha

10 |46 kgN+40kgP +0|5.€ | 7.4 0.31 | 317 | 224 9 0.2: | 0.5¢
FYM/ha

11 |46 kgN+40kg P + 10| 5.5 | 8.€ 0.3z | 3.5C |27z 10 0.2C | 0.8C
FYM/ha

12 |46 kg N+ 40 kg P + 20| 5.5 | 18 0.3t | 3.8¢ | 31.¢ 16 0.2¢ | 0.72
FYM/ha

13 |23 kgN+20kgP +0|54 | 6.4 0.31 | 3.17 | 254 9 0.2C | 0.8¢
FYM/ha

14 | 23kgN+20kgP + 10| 5.€ | 9.€ 0.3t | 3.7z | 25.4 10 0.2z | 0.72
FYM/ha

15 |23 kgN+20kgP + 20| 5.4 |10.8C 0.37 | 3.8¢ | 254 11 0.2: | 0.72
FYM/ha
Composite sampl| 5.1 | 7.& 0.3¢ | 6.7z | 25.€ 9 0.2¢ | 0.7z
before fertilizer
application

Table 6. Chemical properties soils as influencedirttggrated nutrient management in the second

cropping season
No | Treatment: pH | P Total | OM | CEC Ca K Exchangeabl
(mg/kg) | N (%) | (%) | (meqg/100| (cmol/kg) | (cmol/kg) | Al (meqg/100
g soil) g soil)
1 Control (without| 5.4 | 3.€ 0.21 3.28 | 26.€ 14 0.2C 1.c4
fertilizer and
FYM)
2 0 kg fertilizer +| 5.2 | 5.2 0.2z 3.6z | 28.€ 13 0.2¢ 1.04
10t FYM/ha
3 0 kg fertilizer +| 5.4 | 6.4 0.3¢ 3.6z | 28.€ 11 0.2¢ 0.9¢
20t FYM/ha
4 |46 kg N + 40 k| 5.2 | 6.€ 0.2¢ 3.3z | 25.€ 12 0.2¢ 0.5¢
P+50kgK+0t
FYM/ha
5 |46 kg N + 40 k¢| 5.5 9.2 0.3C 3.61 | 28.4 14 0.2¢ 0.3z
P + 50 kg K + 10
t FYM/ha
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6 46 kg N + 40 k¢| 5.4 | 11.¢ 0.3¢ 3.6¢ | 29.¢ 12 0.2C 0.22
P + 50 kg K + 20
t FYM/ha

7 23 kg N + 20 k¢| 54 |6 0.27 3.4 | 23.¢€ 15 0.2% 0.8¢
P+ 25kg K + 0 1
FYM/ha

8 23 kg N + 20 k¢| 5.€ | 6 0.2¢ 3.6z | 28.¢ 12 0.22 0.8C
P+ 25kg K + 10 1
FYM/ha

9 23 kg N + 20 k¢| 5.4 | 6.4 0.2¢ 3.9¢€ | 29.€ 12 0.2¢ 0.4¢
P + 25kg K + 20 1
FYM/ha

10 | 46 kg N + 40 k¢| 5.2 | 5.€ 0.2¢ 3.1¢€ | 22.¢ 13 0.1¢ 0.8(C
P+ 0tFYM/ha

11 |46 kg N + 40 k¢| 5.2 | 8.4 0.2¢ 3.72 | 254 1C 0.2C 0.4¢
P+ 10t FYM/ha

12 |46 kg N + 40 kc| 5.5 | 9 0.31 | 3.9¢| 26.6 16 0.2C 0.5¢
P+ 20t FYM/ha

13 |23 kg N + 20 k¢| 5.7 | 4.€ 0.2¢ 3.1¢€ | 24.¢ 14 0.22 0.9¢
P+ 0tFYM/ha

14 | 23 kg N + 20 k¢| 5.2 | 6.€ 0.32 | 3.72| 24.4 18 0.1¢ 0.2¢
P+ 10t FYM/ha

15 |23 kg N + 20 k¢| 5.4 | 9.4 0.3¢ 3.9€ | 25.¢ 11 0.2% 0.8¢
P+ 20t FYM/ha

Table 7. Chemical properties of soil as influenbgdntegrated nutrient management in the

third cropping season

No | Treatment: Available | Total N| OM CEC Ca K
P (mg/kg)| (%) (%) (meg/100 g (cmol/kg | (cmol/kg
soil) ) )

1 Control (without fertilizer| 3.2 0.17 3.5¢ 21 11 0.1¢
and FYM)

2 0 kg fertilizer + 10 1| 4.5¢ 0.1¢ 3.€ 22 12.t 0.2¢
FYM/ha

3 0 kg fertilizer + 20 1| 4.7¢ 0.17 4.z 25 14 0.21
FYM/ha

4 46 kg N + 40 kg P + 50 k| 5.6 0.3¢ 3.67 23 13 0.2z
K+ 0tFYM/ha

5 46 kg N + 40 kg P + 50 k| 7.21 0.17 3.7¢ 25 13 0.2¢
K+ 10tFYM/ha

6 46 kg N + 40 kg P + 50 k| 7.31 0.17 3.8¢ 27 14 0.22
K+ 20tFYM/ha

7 23 kg N + 20 kg P + 25k| 7.0¢ 0.17 3.6(C 22 11.4 0.2¢
K+ 0tFYM/ha

8 23 kg N + 20 kg P + 251 | 5.21 0.3¢ 3.7¢ 25 12 0.22
K+ 10t FYM/ha
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9 23 kg N + 20 kg P + 25k| 6.0t 0.17 3.9¢ 26 13 0.22
K+20tFYM/ha

10 |46 kg N + 40 kg P + 0| 5.8¢ 0.17 3.62 22 12 0.1¢
FYM/ha

11 |46 kg N + 40 kg P + 10| 5.5¢ 0.1¢ 3.9C 24 13 0.2C
FYM/ha

12 |46 kg N + 40 kgP + 20 t| 4.7¢ 0.1¢ 3.9¢ 25 14 0.21
FYM/ha

13 |23 kg N + 20 kg P + 0| 4.8¢ 0.1¢ 3.€ 18 1C 0.2C
FYM/ha

14 |23 kg N + 20 kg P + 10| 4.9 0.1¢ 3.9¢ 21 11 0.22
FYM/ha

15 |23 kg N + 20 kg P + 20| 5.11 0.1¢ 4 23 11.F 0.2%
FYM/ha
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