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ABSTRACT : Thepresent study was undertaken to find out the effect of in-situ soil moisture conservation
practicesand splitting of NPK fertilizers application on productivity of sorghum. Thefield experiment was
conducted during Kharif season of 2004 to 2006 at Udai pur to study the effect of moisture conservation
practices and fertilizerslevels on sorghum. Resultsfrom the present investigation reveal ed that among soil
moisture conservation practices, ridge and furrow practice recorded maximum plant height, dry matter
accumulation plant* at 60 DAS and at harvest. On pooled basis, it recorded 12.10,10.47 and 10.95 per cent
higher in grain, fodder and biological yields, 11.44 and 11.86 per cent in gross and net returns over
compartmental bunds. Further resultsrevea ed that split application of fertilizers (Y2+%2and 1/3+ 1/3+ 1/
3) recorded maximum growth. Growth yield attributes, yields NPK and protein content and uptake over
control. On pooled basis, application of nitrogen 1/3+1/3+1/3 recorded 3.56, 18.81, 13.17, 14.82 and 15.94
per cent higher intext weight grain, fooder, biological yieldsand not returnsover control, respectively.
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rghum is an important staple food crop for large
S;C\ion of the people and also a main source of feed

or cattle. In Rajasthan, it occupies about 6.0 lakh ha
area out of which about 90 per cent area is under rainfed.
Soil moisture conservation is among the important factors
affecting soil physical properties and crop yield. Ridge and
furrow moisture conservation practice modify soil structure
by changing its physical properties such as soil bulk density,
soil penetration resistance and soil moisture content. This
difference results in a change of number, shape, continuity
and size distribution of the pores network, which controls
the ability of soil to store and transmit air, water and
agricultural chemicals. This in turn controls erosion, runoff
and crop performance (Khan et al., 2001). Sorghumisahighly
nutrient exhaustive crop. Among fertilizers used, NPK
fertilizers have great effect in increasing the yield of crops.
Thus, an adequate nutrition is important to improve good

quality of sorghum. The present study was undertaken to find
out the effect of in situ soil moisture conservation practices
and splitting of NPK fertilizers application on productivity
of sorghum during Kharif 2004, 05 and 2006.

REeseArRcH PrROCEDURE

Thefield experiment was conducted during Kharif 2004
to 2006 at Udaipur to study the effect of moisture
conservation practices and fertilizers levels on sorghum. The
soil of the experimental field was clay loam intexture, dightly
akaline in reaction. The organic carbon and available N, P,
O,and K, O in soil are presented yearly in Table A.

The experiment was laid out in split plot design. The
treatment consisted of three types of moisture conservation
practicesviz., compartmental bunds, ridge and furrow and flat
bed in main plot and three fertility levels [control, Y2 + %
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RDF (80 kg N + 40 kg P,O, + 30 kg K,O ha') and 1/3 + 1/
3+1/3 RDF (80 kg N + 40 kg P,O, + 30 kg K,O ha'] in sub
plot resulting into 9 treatment combinations which were
replicated three times. The soil moisture conservation
practices applied as per the treatment combination at the time
of sowing. Fertilizer was applied as per treatments, splitting
of nitrogen and whole amount of phosphorus and potash was
applied as per treatment in furrows opened manually at 45
cm rows. Required plant population was maintained by
thinning at 25 days after sowing (DAS). Hoeing and weeding
was carried out as per agronomic recommendation. Crop was
harvested as per their maturity.

ResearcH ANALYSISAND REASONING

The results obtained from the present investigation as

TableA : Yearly availability of organic carbon, N P; Os and K ;0 well as relevant discussion have been summarized under
. Years following heads :

Particulars Kharif 2004 _ Kharif 2005__ Kharif 2006

pH 7.92 7.92 7.98 M oisture conservation practices :

EC 0.40 0.42 0.44 It can inferred from the datain Tables 1 to 3 that among
Organic carbon (%) 0.47 0.54 0.54 soil moisture conservation practices, ridge and furrow practice
Nitrogen (kg ha')) 284.90 290.00 287.90 recorded maximum plant height, dry matter accumulation
Phosphorus (kg ha 21.80 2050 20.80 plantat 60 DAS and at harvest, total and grain weight of five
Potassium (kg ha 358.75 360.85 364.75 panicles, test weight and yields during all the three years of

. . experiment aswell as on pooled databasis. On pooled basis, it

Total d 569.6 498.7 350.0 ) : ;

ro ramf]mm) Hing recorded 12.10, 10.47 and 10.95 per cent higher in grain,
crop fodder and biological yields; 11.44 and 11.86 per cent in
Genotype CSH 14 csH 14 cSH 14 gross and net returns over compartmental bunds.

Date of sowing 707.2004  6.07.2005  7.07.2006 Data further revealed that ridge and furrow practice
Date of harvesting 16.10.2004  14.10.2005 _ 10.10.2006 recorded maximum NPK uptake by grain, fodder and total by

the crop during the years of experimentation and on pooled
basisrecorded 11.39, 10.04, 10.82 per cent in nitrogen uptake;
11.21,10.21, 10.61 per cent in phosphorous uptake and 12.58,
11.32 and 11.49 per cent higher in potassium uptake by grain,
fodder and total uptake by the crop, respectively. Significant
improvement in moisture content in soil also recorded under
ridge and furrow method at various soil depths. On pooled
basi sthis practice of moisture conservation recorded 5.81, 2.82
and 3.20 per cent higher soil moisture over flat bed method at
0-15, 15-30 and 30 cmto 45 cm soil depth. Datafurther revealed
that ridge and furrow method recorded higher in available NPK
and organic carbon content in soil after the harvest of sorghum
crop. Significantly higher ear head weight wasrecorded inridge
and furrow practice. This might be because of the ridge and
furrow practice that would have created afavourable physical
environment for the increased mineralization and mobility of
fertilizer, asnoticed inimprovement in available N, resultingin

Tablel: Effect of soil moisture conservation practices and fertility levels on growth, yield attributes and yi

Daysto o Dry mattgr _ _ _ .

ant accumulation Weight of Grain wt. Yield (gha™) Harvest

Treatments flosvogfi)ng height (g plant™) at 5 of 5 wa-'rgftt(g) index

(days) (cm) D?B(\)S harvest panicles(g)  panicles(g) Grain Fodder  Biological *0)
Conservation practices
Compartmental bund 54.63 20148 9219 158.07 47551 360.37 29.54 40.63  96.20 136.83 29.71
Ridge and furrows 54.37 20597 9621 16271 490.96 380.74 29.95 4553 106.27 151.80 29.95
Flat bed (check) 54.67 20315 9254 159.04 478.63 365.00 29.52 4120 9793 139.14 29.57
C.D. (P=0.05) NS 115 0.99 132 8.40 4.96 0.256 147 3.02 4.98 NS
Fertility levels
0:0:0 55.41 198.70 9091 157.24 443.85 328.44 28.96 3791 9263 130.54 29.04
Y%+ 12 (80:40:30 54.11 204.67 9399 160.25 496.67 387.59 30.06 4441 102.94 147.35 30.14
NPK kg/ha)
Yg+ Y+ Y5 54.15 207.22 96.04 162.32 504.63 390.74 29.99 45.04 104.83 149.88 30.05
(80:40:30NPKkg/ha)
C.D. (P=0.05) 0.230 1.28 0.78 0.87 8.05 7.06 0.279 1.19 211 2.98 NS

NS=Non-significant
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TS INTERACTION WITH NUTRIENTS IN SORGHUM
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higher nutrient uptake and crop growth, thusleading to higher
ear head length and grain yield. Thismight have accommodated
more number of grainswith a provision of sufficient space for
development of grains, leading to higher seed index.
Significantly higher grain and dry fodder yield were obtained
under ridge and furrow which was significantly at par with
compartmental bund and both were superior over flat bed
practice (Table 1) because of better crop growth, increased dry
matter production and its distribution among leaves, stem and
ear heads. Higher uptake of nutrients and improved yield
components were also observed, mainly owing to favourable
physical condition with greater moisture provided to the crop
with this moisture conservation practice (Khurshid et al., 2006
and Yadav, 2010).

INM practices:

Data presented in Table 1 reveal that split application of
fertilizers (1/2 +1/2 and 1/3 +1/3+ 1/3) recorded maximum
all the growth, yield attributes, yields, NPK and protein
content and uptake over control. On pooled basis, application
of nitrogen 1/3+ 1/3+ 1/3 recorded 3.56, 18.81, 13.17, 14.82
and 15.94 per cent higher in test weight, grain, fodder,
biological yields and net returns over control, respectively.
The positive response of NPK fertilization on growth
parameters could be ascribed to better nutritional environment,
enabling the plants to absorb more nutrients as evident from
the enhanced concentration and uptake of nutrients. An
increased uptake of plant nutrients empowered the plant to
manufacture more quality of photosynthates, which is
reflected in more vegetative growth. The improvement in
nutritional status of plant might have resulted in greater
synthesis of amino acids, protein and other growth promoting
substances which seems to have enhanced the maristematic
activity and increased cell division and enlargement and their
elongation resulting in higher plant height. The improvement
in these parameters might have resulted in better inception
and utilization of radiant energy leading towards higher
photosynthesis and finally more accumulation of dry matter
of individual plants. Datain Tables 1 to 3 further revealed that
during all the years of experimentation as well as on pooled
basis fertility level 1/3® + 1/3+ 1/3 recorded maximum
NPK and protein content in grain, NPK content in fodder and
their uptake. On pooled basis, 1/3 + 1/3¢+ 1/3 |evel
recorded total N, P and K uptake over control by a margin of
24.25, 26.63 and 23.37 per cent, respectively. Data further
reveded that 1/3® + 1/3+ 1/3"fertility level significantly

recorded higher NPK and organic content in soil after the
harvest of crop and on pooled basis recorded 261.71, 20.52
and 370.84 kg ha* of NPK and 6.94 g kg of organic content
in soil. Data in Table 3 revealed that this level also recorded
maximum soil moisture content at 0-15, 15-30 and 30 cm to
45 cm of soil depth. On pooled basisthislevel recorded 10.54,
3.88 and 4.32 per cent higher soil moisture content at 0-15,
15-30 and 30 cm to 45 cm of soil depth over control,
respectively. 1/3 + 1/3 + 1/3"fertility level recorded
significantly superior values of all the yield attributing and
yield character than other treatment. It was due to improve
dry matter production and yield components with fertilizer
application similar results were also obtained by Das et al.
(2000) and Mali et al. (2000). The higher economic yield
under 1/3¢ + 1/3+ 1/3"fertility level was mainly as a result
of increased water holding capacity and nutrient supply, which
helped the crop to receive optimum level of soil moisture
and nutrient. It has resulted in the increased dry matter
production, ear head weight, grain weight and 1000 grain
weight and attributed for economic yield (Yadav, 2010). It is
well emphasized that increasing rates of fertilizer, markedly
improved over all growth of the crop in terms of dry matter
production per plant by virtue of itsimpact on morphological
and photosynthetic components alongwith accumulation of
nutrients. This suggests greater availability of nutrients and
metabolites for growth and development of reproductive
structure, which ultimately led to realization of higher
productivity of individual plants. One of the other probable
reasons could be ascribed to earlier flowering, which might
have provided greater duration for reproductive growth. The
increased availability of nutrients and photosynthates might
have enhanced number of flowers and their fertilization
resulting in higher number of grains per panicle. Further, in
most of cereals, greater assimilating surface at reproductive
development results in better grain formation because
adeguate production of metabolites and their translocation
towards grain as evident from improvement in nutrient
concentration and their uptake. This might have resulted in
increased weight of individual grain expressed in terms of
test weight. Since the grain weight per panicle is dependent
on number of grains per panicleand weight of individual grain,
the significant improvement in grain weight per panicle under
fertility levels could be ascribed to improvement in both these
parameters. The results of present investigation are in close
conformity with findings Sumeriyaet al. (2007) and Sumeriya
(2010).

L 1TErRATURE CITED
Babalad, H.B. (1999). Integrated nutrient management in soybean based cropping system Ph.D. Thesis, University of Agricultural Sciences,

DHARWAD, KARNATAKA (INDIA).

Adv. Res. J. Crop Improv.; 4(2) Dec., 2013 : 88-92

Hind Agricultural Research and Training Institute



EFFECT OF In-situ SOIL MOISTURE CONSERVATION PRACTICES & ITS INTERACTION WITH NUTRIENTS IN SORGHUM

Das, M.S,, Patd, J., Patel, K.H. and Patel, P.F. (2000). Effect of graded level of nitrogen and phosphorus on yield and nutrient uptake by hybrid
fodder sorghum under rainfed situation. Annl. Arid Zone, 39: 163-168.

Hammel, J.E. (1989). Long termtillage and crop rotation effects on bulk density and soil impedancein northern Idaho. Soil Sci. Soc. American
J.,53(5) : 1515-1519.

Khan, FU.H., Tahir, A.R. and Yulg, |.J. (2001). Intrinsic implication of different tillage practices on soil penetration, resistance and crop growth.
Internat. J. Agric. Biol., 1:23-26.

Khurshid, K., Igba, M., Arif, M.S. and Nawaz, A. (2006). Effect of tillage and mulch on soil physical propertiesand growth of mainze. Internat.
J. Agric. Biol., 8 (5) : 593-596.

Lal, R. (1993). Tillage effectson soil degradation, soil resilience, soil quality and sustainability. Soil & Tillage Res., 27 (1-4) : 1-8.

Mali,A.L., Sumeriya, H.K. and Singh, . (2000). Yield and monetary returns of sorghum [Sorghumbicolor (L.) Moench] cultivar under different
fertility levels. Agric. ci. Digest., 20 (3) : 168-170.

Rashidi, M. and Keshavazpour, F. (2007). Effect of different tillage methods on grain yield and yield components of maize (Zea maysL.).
Internat. J. Agric. Biol., 9: 274-276.

Singh, P., Sumeriya, H.K., Sharma, V. and Jain, D.K. (2009). Productivity and economics of elite sorghum [ Sorghum bicolor (L.) Moench]
genotypes asinfluenced by fertility levels. Adv. Exp. Agric., 1: 133-137.

Sumeriya, H.K. (2010). Influence of plant geometry and fertility levelsonyield, nutrient content and uptake, available nutrient statusin soil and
economics of various elite sorghum [ Sorghum bicolor (L.)Moench] genotypes. Internat. J. Trop. Agric., 28 (1&2): 37-43.

Sumeriya, H.K., Singh, P, Nepalia, V., Sharma, V. and Upadhyaya, B. (2007). Response of elite sorghum [ Sorghum bicolor (L.) Moench]
genotypesto plant geometry and fertility levels. Res. Crops, 8 : 312-315.

Yadav, A.K. (2010). Effect of tillage and integrated nutrient management on sorghum [Sorghum bicolor (L.) Moench] productivity. M.Sc.
Thesis, Maharana Pratap University of Agriculture and Technology, UDAIPUR, RAJASTHAN (INDIA).

th

ear
* % % % % of Excellence * % % x %

Adv. Res. J. Crop Improv.; 4(2) Dec., 2013 : 88-92

Hind Agricultural Research and Training Institute



