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Soil fertility status as affected with and without farmyard manurein
kharif cropsand fertilizer levelsin barley (Hordeum vulgare)
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ABSTRACT

A field investigation was carried out during rainy (kharif) and winter (rabi) seasons of 2003-04 and 200405 on
sandy loam soilsto study the effect of fertilizer levels and preceding crops grown with and without farmyard manure on
soil fertility status after barley. Clusterbean (Cyamposis tetragonoloba L. Toubert) —barley (Hordeum vulgare L.) crop
sequence significantly increased the nitrogen status of soil (139 kg/ha). Whereas, available phosphorus status was
significantly higher (19.45 kg/ha) under pearl millet [Pennisetum glaucum L.R. Br. emend. Stuntz.] — barley crop
sequence. Application of farmyard manure significantly increased the available nitrogen, phosphorus and potassium
content in soil compared with the control. Barley crop fertilized up with the 120 kg N + 60 kg P,Os/ha significantly

increased the available phosphorus status of soil.
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In traditional agriculture, legumes are known to be
essential component of cropping system because of their
ability to enrich soil by fixing nitrogen and added organic
matter. Effect of legumes on succeeding cereals varies
considerably depend upon the nature of the crop, its
fertilization and soil type. Similarly, farmyard manure also
enriches soil by adding essential nutrients aswell as organic
matter. However, optimum nutrition through fertilizer also
reguires for boosting production of any crop. Thus adopting
proper cropping system, use of organic manures, especially
farmyard manure and balanced use of nitrogen and
phosphorus in combination, may enhance the status of soil
and productivity of barley (HordeumvulgareL.) in Rgjasthan.
Keeping al factsin view, present investigation was, therefore,
undertaken with an objective to study the effect of fertilizer
levelsand preceding crops grown with and without farmyard
manure on soil fertility status after barley.

MATERIALSAND METHODS

A field experiment was conducted during rainy (kharif)
and winter (rabi) seasons of 2003-05 at Agricultural
Research Station, SK Rajasthan Agricultural University,
Bikaner to study the effect of fertilizer levels and preceding
crops grown with and without farmyard manure on soil
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fertility status after barley. The soil was sandy loam intexture,
salinein reaction (pH 8.30), low in organic carbon (0.08%),
medium in available P (17.89 kg/ha) and high in available K
(230 kg/ha). A total of 30 treatments were tested in split plot
design as kharif crops and farmyard manure in main plots
and fertilizer levels in sub-plots with 3 replications. The
treatments consisting of 3 kharif crops (pearl millet,
mothbean and clusterbean) with and without farmyard
manure (applied to kharif crops only) in main plots and 5
levels of fertilizer applied to barley only (control, 30 kg N +
15 kg P,Og/ha, 60 kg N + 30 kg P,Og/ha, 90 kg N + 45 kg
P,Os/ha and 120 kg N + 60 kg P,0Og/ha) in sub-plots.
‘HHB 67’ pearl millet (Pennisetum glaucum L. R. Br.),
‘RMO 40’ mothbean (Vigna aconitifolia Jacq and Marechael)
and ‘RGC 986’ clusterbean (Cyamposis tetragonoloba L.
Taubert) were sown in kharif season with full recommended
dose of fertilizer, i e80 kg N + 40 kg P,Og/ha, 20 kg N + 40
kg P,Og/haand 20 kg N + 40 kg P,O/ha, respectively. After
harvesting of kharif crops, the ‘RD 2508’ barley was sown
in rows, 22.5 cm apart, on 19 November 2003 and 21
November 2004. The barley wasfertilized (N + P,Og) as per
treatment. Thewhol e of phosphorus and half dose of nitrogen
was applied as basal through diammonium phosphate and
urea, respectively and the remaining half dose of nitrogen
fertilizer was applied through ureaastop-dressing at thetime
of first irrigation. The harvesting of the barley was done on
23 March 2004 and 20 March 2005, respectively. The total
rainfall in kharif season was 222.0 and 102.8 mm and in
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rabi season was 7.5 and 65.4 mm during 200304 and 2004—
05, respectively. Soil sampleswere collected from each plot
at 0-30 cm depth just after harvesting of kharif crops and
after harvesting of barley crop. These soil samples were
subjected to chemical analysis to determine the available
nitrogen (kg/ha) by Alkaline Permanganate method (Subbiah
and Asija 1956), available phosphorus (P,O5 kg/ha) by
Olsen’s method (Olsen et al. 1954) and available potassium
(K,0 kg/ha) by Flame photometer method (Richards 1954).

RESULTS AND DISCUSSION

Effect of kharif crops

A critical examination of data presented in Table 1
indicated that initial soil status significantly influenced the
available nitrogen status. After harvesting of kharif crops,
significantly highest available nitrogen in soil was recorded
after clusterbean as compared to other crops during both the
years of experimentation. While pearl millet marginally
reduced the available nitrogen in soil frominitial status. On
the basis of pooled mean, there was 139.6 kg N/ha available
nitrogen in soil after clusterbean, which was5.28 and 10.88%
higher compared to after mothbean and pearl millet,
respectively. Similarly, after harvesting of barley, maximum
available nitrogen in soil was observed where clusterbean as
a kharif crop was grown. This treatment recorded
significantly higher available nitrogen (139.0 kg N/ha) of
soil as compared to mothbean and pearl millet, where the
magnitude of increase was 5.86 and 11.83% on the basis of
pooled mean, respectively.

It is apparent from the data (Table 1) that available
phosphorus content of soil influenced significantly from
initial soil status due to residual effect of kharif crops.
Significantly highest available phosphorus content of soil
was estimated after pearl millet as compared to other crops
during both the years of experimentation. After mothbean,
there was also significantly higher available phosphorus
content in soil as compared to clusterbean. On the basis of
pooled analysis, after pearl millet, there was 19.55 kg/ha
available phosphorusin soil, which was 8.55% and 19.79%
higher compared with the mothbean and clusterbean,
respectively. Similarly, after harvesting of barley, maximum
available phosphorus status of soil was observed in the plots
where pearl millet was raised as a kharif crop. Under pearl
millet—barley crop sequence, phosphorus estimated after
harvesting of barley was significantly higher compared to
mothbean-barley and clusterbean—barley crop sequences.
The magnitude of increase was 7.64 and 23.96% on the basis
of pooled mean, respectively.

It is apparent from the data (Table 1) that there was non-
significant variation in available potassium status of soil
estimated after harvest of kharif crops as well as harvesting
of barley. But on the basis of pooled analysis, after barley
crop, maximum available potassium of soil (234.6 kg/ha)
was estimated when barley was grown after clusterbean.

Table 1 Effect of kharif crops, farmyard manure and fertilizer levels on available nitrogen, phosphorus and potassium (kg/ha) in soil

Available potassium (kg/ha)

Available phosphorus (kg/ha)

Available nitrogen (kg/ha)

Treatment

After barley crop

After barley crop After kharif crops After barley crop After kharif crops

2003-042004-05 Pooled 2003-04 2004-05 Pooled 2003-04 2004-05 Pooled 2003-042004-05 Pooled 2003-042004-05 Pooled 2003-042004-05 Pooled

After kharif crops
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Kharif crops

Pearl millet
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234
6.92

345
NS

317
NS

3.84

2258 2238 2242 2240
NS

231.2 2300 2299 230.0
2382 2333 2359 234.6

2272 2244
438 6.30
NS

232.6 2298
236.2 240.3

19.45
18.07
15.69
0.244
0.720 NS

1283 0.849

19.42 1948
0.407 0.269

18.10 18.04
16.41 14.96

19.55

18.01

16.32
1.380 0.891

19.73
18.11
15.00
0416 0438 0.302

19.37

17.90

17.63
1.313

151
4.45

124.3
131.3
139.0

2.05
6.47

123.0
130.1
137.5

221
6.98

125.7
132.5
140.5

0.95
2.82

125.9
132.6
139.6

1.82
5.75

124.7
133.8
141.4

127.2

1314
0.58
1.83

Mothbean
SEm. £

Clusterbean 137.8
0.05)
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Grain and straw yield of barley crop grown after 3 000388 wnoRS @,\mgogg
clusterbean and mothbean were significantly higher than E § E g S g g Sa % E g % § O
barley crop grown after pearl millet (Table 2). On the basis
of pooled mean, there was 25.34 and 18.99% higher grain E § 23“38%@ ng‘_‘},"ﬁ R.’:EQ%%%
and straw yield of barley crop when grown after clusterbean g s FEOANN godis REgSSNW
than pearl millet, respectively. Further this treatment g &
significantly increased the total uptake of nitrogen, S omn38 50B8 bLe~ood8
phosphorus and potassium by barley compared with others. & = g g % g S92 g g S3 5 § % g § 2%

The variation in soil nitrogen status due to kharif crops 3 S <
might be attributed possibly to the difference in microbial & | < ~ O o 0 I~
population and activity in soil due to these crops. Further £ | & % G82JR IRJY5 B3YIALI3
the different Rhizobium strains also vary in their N-fixation & | B gl 9ddee ogee vodgygee
capacity, which ultimately influenced amount of nitrogen E 229, << © o 6 ©
fixed by different legumes. 7 £1s T 8588 38BJI8 8B3JL3YS

Theresult of present investigation confirmed thefindings £ | 8|8 |g| ©958°° S8°° Y®dIime-
of Srivastava and Srivastava (1993). = s AN

Kumpawat (2002) reported that application of nitrogen § 5 i 599 % i‘ 8o § g I89NS g %
from 0 to 120 kg N/hato wheat crop significantly increased g + S SgNcH oaod Wwodmoo
the available Pcontents of soil from their initial status. These ﬁ_ = N
results are in close conformity with the results of Padhiand 2 | © 5 N0o82 0038 wonooS¥P
Parida (2000) and Sharma and Bali (2001). B S| S¥IN6S IRLD 950ENDhY

g5 8 |8 8o BI°~ KEFLIe-
8)
Effect of farmyard manure = 10 10 N 10 O 10 @

Application of farmyard manure @ 10 tonnes’haapplied = % I Y8BT B85 RRE83B8Y
to kharif cropssignificantly increased the availablenitrogen 2 =18 BEEoN 8I°~ IZTREeN
status of soil estimated after harvest of kharif crops as s =
compared to control (Table 1). There was significant & i o388 nwBR sSggowdd
reduction in nitrogen status of soil where the farmyard g Q PRI —O FgoN gyuguwod
manure was not applied. On the basis of pooled analysis, the g S
magnitude of increase with farmyard manure was 21.17% % 3 8gQ § § 1S % ‘E Roees E ﬁ
after kharif crops and 13.65% after harvest of barley as & E Mmoo GBoc BIYANOSOS
compared to control, respectively. '%

App_l|c5_at!on of fz_armyard manure@ 10tonnes/hato kharif % 2 § v003Y 88 wooor~NI
cropssignificantly increased the available phosphorus status g 5|3 eI 2n eIy LIS
of soil estimated after harvest of kharif crops as well as € | & S ™o SNOS S
harvesting of barley as compared to control. There was § | 3 < N © o o
significant increase in phosphorus status of soil wherethe & | £ I d858d 5888 *¥LEILES
farmyard manure was applied. On the basis of pooled & | £ gl T7Y°T H8°° GRKTECT
analysis, the magnitude of increasein phosphorus statuswith §_ [9 o ~ o - o
farmyard manure was 8.95% after kharif crops and 6.82% & | 8 8 3399 é BEN8 BIRNBES
after harvest of barley compared to control. T |5 g faN®oo ggcec ugr¥asce

Farmyard manure applied to kharif crops significantly < E
increased the available potassium status of soil estimated 5 | > | ¢ f 22288 9388 guxzegéd
after harvest of kharif crops as well as harvesting of barley & g S NaGod ngod N¥gggod
as compared to control. There was significant increase in « =
potassium status of soil where the farmyard manure was E hrsSS ooy SmoooqaNE
applied. On the basis of pooled analysis, the magnitude of & i O~ oo N@#m@ﬁo’.r\m@vw
. . . . = o NNMO+d ©WoOOdpgSWOWAINO
increase in potassium status with farmyard manure was = N® Lo aae®
9.63% after kharif crops and 8.35% after harvest of barley 4
as compared to control, respectively. _ _ 8 3 fon\% 8

Farmyard manure @ 10 tonnes/haapplied to kharif crops 8 & = 3 S0 S

P . . . = o2 §,||§ HT +HoT

have significant residual effect on the grain and straw yield 5 5= §g €065 _ 0D o -0

o - £ ~ESTITED EZNTURQROE-

of barley. Similarly, application of farmyard manure @ 10 T—CEg . O<=& WA=s Y+Un

tonnes/haincreased the total nutrient (nitrogen, phosphorus E ggsEmOE 8oV 58555890
( gen, pnosp [ ¥a=0 LO«A LOMOO® A
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and potassium) uptake by barley over control plot during
2003-04, 200405 and on pooled basis.

It was observed that application of farmyard manure to
kharif crops significantly improved the available N, Pand K
status of soil after harvesting of kharif cropsand barley. There
was decline in nutrient status of soil where the farmyard
manure was not applied during kharif season. This could be
due to increased microbial population with addition of
manure causing greater mineralization of added leaf fall, root
biomass, incorporated trash, native nutrients and also due to
high enzyme activity (Prakash et al. 2001). Theseresultsare
similar to the results reported by Sharmaet al. (2003).

Effect of fertilizer level

Therewasno differencein avail able nitrogen, phosphorus
and potassium of soil estimated after harvest of kharif crops
and barley dueto fertilizer application during both the years
of experimentation except in phosphorus status of soil after
harvest of barley crop when fertilizer was applied up to 120
kg N + 60 kg P,Os/ha as compared to control during both
the years of experimentation. The maximum phosphorus
status (19.03 kg P,0g/ha) was estimated with 120 kg N + 60
kg P,Os/ha which were 13.75% higher than control on the
basis of pooled analysis of experimentation.

Application of nitrogen and phosphorus nutrients in
combinations significantly influenced the grain and straw
yield of barley (Table 2). The highest nutrient uptake by grain
and straw of barley wasrecorded in treatment 120 kg N + 60
kg P,Os/ha which was significantly higher than all other
treatments.

There was build-up of available soil phosphorus content
after the end of crop sequence. Build-up in the available soil
phosphorus content could be attributed to low uptake of
applied P by the crops leaving thereby a substantial residual
Pinthe soil. Available Pstatusin control or unfertilized plots
declined with cropping dueto crop uptake. Kumpawat (2002)
reported that application of nitrogen from 0 to 120 kg N/ha
towheat crop significantly increased the available P contents
of soil from their initial status. These results are in close
conformity with theresults of Hegde (1998), Padhi and Parida
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(2000) and Sharma and Bali (2001).
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