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Interaction effect of Organic Manures and Alkali Water on Yield of Wheat

Abstract
Field experiment were carried out to investigate “Interactive effect of organic manures and RSC
water on yield of wheat” in rabi 2019-20 and 2020-21. [Result found that the irrigation with 10 mmol L™

RSC water significantly decreased grain (26.02 q ha™) and straw yield (38.15 q ha™) of wheat in
comparison to lower levels of RSC in water in wheat crop. Application of organic manures significantly
increased grain yield of wheat during both the years and in pooled analysis. The highest grain (34.06
g ha®) and straw yield (51.60 q ha™®) were obtained under vermicompost application and the effect of
vermicompost (M,) and FYM (M;) application remained statistically at par with each other. Interactive
effect of RSC water and organic manures on grain and straw yield was found significant during both
the years and in [pooledL
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Introduction
| The usage of poor-quality water for irrigation of agricultural crops would inevitably aggravate
India sodicity problem.\ Soil sodicity influence physiological, biochemical, and morphological changes

in plants, which represent the plant's overall performance. However, if inadequate minerals are made
available to specific plant species, such as wheat, the most important rabi crop of salty regions, they
may grow and yield well. Most saline sodic soils are generally poor in Ca, N, Zn, Mn, Cu, Fe and
organic matter. (Singh et al., 2013, Kumawat and Yadav 2013). Organic matter importance has been
proven by its ability to improve the physical conditions of soils for crop development in addition to its
role as fertilizer. The efficacy of various organic additions such as manure and compost in the
restoration of salty sodic soils has been studied (Diez & Krauss 1997). Organic additions to soil

reduce bulk density while increasing CEC and water holding capacity, resulting in a diluting impact on
microbial processes of nutrient immobilization and mineralization are strongly linked to organic matter
dynamics and nutrient cycle.
Material and methods

The experiments were conducted at Agronomy Farm, S.K.N. College of Agriculture, Jobner
(Rajasthan), Geographically Jobner is situated at 26°05° North latitude and 75°28" East longitude
at an altitude of 427 meter above mean sea level (MSL). Maximum temperature in summer
ranges between 28 to 44°C, whereas temperature falls down to as low as 3°C during winter. The
average annual rainfall varies between 400 to 500 mm. The experiment comprising of 36
treatment combinations were replicated three time was laid out in split -plot design with three

available nitrogen, ron and medium in available phosphorous, potassium content in soil. Organic

manures and iron were applied prior to sowing through FeS0,.7H,O respectively as per
treatments.
The experiment crop was irrigated by different RSC| waters. The different levels of RSC in
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irrigation water were prepared by dissolving required amount of NaCl, Na,SO,, NaHCO3, CaCl, and
MgCl, in base water (control) (Table 1). The normal tube well water (base water) was used for first
irrigation in all plots at CRI (Crown Root Initiation) stage and later on crop was irrigated five times with
varying alkali water during whole growth period as per plan of experiment. To check the lateral
movement of water and salts buffer strips around each irrigation channel were kept.

The composition of the prepared waters is given in Table 1.
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Table 1 Composition of synthetic irrigation water

RSC EC SAR lonic composition (mmol L™)

(mmol (dsm™) Na* |Ca” |Mg® |HCO; |COZ |CI |SO7
L™)

2.0 1.3 8.2 10 15 15 4.5 0.5 6.5 1.5
(Base

water)

6.0 3.2 16.7 264 |25 25 10.0 1.0 105 |10.5
10.0 3.2 16.7 264 |25 25 12.0 3.0 8.5 8.5

Result and Discussion
Yield

The results presented in Table 2 and Figure 1 for grain and straw yield of wheat decreased
significantly with increase in level of RSC in irrigation water during both the years of study and also
when data were pooled. Decline in crop yields due to high RSC water irrigations could be ascribed to
the deteriorating effect of high pH and RSC on chemical, physical and biological soil fertility
parameters along with Ca deficit in the soil solution (Choudhary et al. 2019). This may be explained
on the basis that increasing RSC in irrigation water increased the ESP and pHs of soil resulting into
decreased availability of P, K, Ca and Mg but increased the uptake of Na which is toxic to plant. The
higher amount of Na may adversely affect the physiological, metabolic and enzymatic activities and
utilization of photosynthates in plant. The cell elongation and cell division may also be adversely
affected due to higher accumulation of Na. This causes a reduction in number of tillers and plant
height. In this study, also the number of tillers and plant height decreased drastically with increasing
level of RSC in irrigation water. This may be a reason for decrease in grain and straw yield of wheat.
Further, the reduction in grain and straw yield may also be due to the poor physical condition of soil
caused by accumulation of higher amount of Na in soil. Under high RSC water increased
exchangeable Na has detrimental effect on physical condition and nutritional properties, resulting in to
poor root development and plant growth. This resulted in decrease in yield of wheat. Choudhary et al.
(2019) and Sheoran, et al. (2021) also expressed similar views and observed reduction in the grain
and straw yield with an increase in levels of RSC in water.

The significantly maximum increased in grain and straw yield of wheat was observed with the
application of vermicompost [@| 5 t ha™ (34.62 %) and FYM [@ [15 t ha™ (30.71%) over control during

both the years and during pooled analysis (Table 2) but the effect of vermicompost and FYM was
statistically at par with each other. The improvement in yield might be due to the result of overall
improvement in soil environment due to decrease in pHs and ESP under the influence of applied
organic manures. These beneficial effects favoured greater availability of plant nutrients and their
steady supply throughout growth for optimum development as explained earlier in preceding
paragraphs and observed in the present study. The higher nutrients availability and congenial
environment for their uptake, favored greater synthesis of carbohydrates and their efficient partitioning
into different sinks including reproductive structures which ultimately brought significant improvement
in effective tillers and grain yield. The straw yield increased due to improvement in vegetative growth
of wheat. These results are in conformity with those of Bhakher et al., (1997) and (Kamaleshwaran
and Elayaraja, 2021) who have reported increased in yield attributes and yield of rice and wheat due
to application of vermicompost and farmyard manure might have supplied the essential minerals and
worked as catalyst for efficient use of applied nutrients for increasing the yield attribute. Similar results
were also reported by Sharma et al. (2009), Abbas et al. (2009), Thakur et al. (2011), Prativa and
Bhattarai (2011) and Anand et al. (2014), Vishram et al. (2014) and Choudhary et al. (2020) also
studied on response of FYM on seed yield and quality of crop under high RSC water.

The grain and straw yield also increased significantly with increase in levels of Fe during both
the years and in pooled analysis (Table 2). The favourable influenced of applied Fe on these
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characters might be due to its catalytic effect on most on the physiological and metabolic process of
plant. Fe is involved in the formation of chlorophyll and plays a somewhat similar role to Mg in the
porphyrin structure of chlorophyll. Fe is also a constitute of large no. of metabolically active compound
like cytochromes, haeme and non-haeme enzymes and other functional metallo proteins such as
ferredoxin and haemoglobin. Fe plays an important role in Zn, Cu, Mg and Mn metabolism. It is widely
agreed that Fe is directly involved in protein synthesis. The application of Fe in a soil deficient in its
status, improved overall growth and development of plants and ultimately the effective tillers, plant
height, grain and straw yield increased under irrigation with high RSC waters. The findings of present
investigation are supported by Radder and Husen (2017) and Janmohammadi et al. (2018).



Table 2 Effect of alkali water, organic manures and iron application on grain and straw yield (q ha™) of wheat

Treatments Grain yield (q ha™) Straw yield (q ha™)

2019-20 2020-21 Pooled 2019-20 2020-21 Pooled
Alkali water (RSC mmol L™)
W, (2 Base water) 35.56 34.10 34.83 56.32 54.32 55.32
W, (6) 32.13 31.03 31.58 48.33 46.54 47.43
W,, (10) 26.72 25.31 26.02 38.65 37.66 38.15
SEm+ 0.55 0.47 0.36 0.84 0.63 0.53
CD (P=0.05) 1.66 1.41 1.05 2.52 1.90 1.52
Organic manures
M, (Control) 26.13 24.47 25.30 39.36 37.92 38.64
M, (FYM @ 15 tha™) 33.69 32.44 33.07 51.67 49.65 50.66
M, (Vermicompost @ 5 t ha™) 34.58 33.53 34.06 52.26 50.94 51.60
SEm:+ 0.55 0.47 0.36 0.84 0.63 0.53
CD (P=0.05) 1.66 1.41 1.05 2.52 1.90 1.52
Iron levels (FeSO, .7H,0)
F, (Control) 27.10 25.21 26.16 39.61 37.05 38.33
Fso (50 kg ha™) 31.22 30.46 30.84 47.11 45.85 46.48
Fi0 (100 kg ha™) 34.37 33.29 33.83 52.58 51.57 52.07
F1s0 (150 kg ha™) 33.17 31.63 32.40 51.76 50.23 50.99
SEmi 0.72 0.71 0.51 0.80 0.82 0.57
CD (P=0.05) 2.05 2.02 1.42 2.28 2.32 1.61
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. 1 Effect of alkali water, organic manures and iron on grain and straw yields of wheat




Interactive effect of RSC water and organic manures on grain and straw yield

The interactive effect of RSC water and organic manures on grain and straw yield was found
significant during both the years and in pooled analysis (Table 3 &4 and Fig. 2& 7 ) and data reveal
that grain and straw yield increased significantly with organic manures treatment under all the levels
of RSC in water.Grain and straw yield obtained with RSC water (W) and 5 t ha™* vermicompost (M,)
was significantly superior to the yield obtained over control and statically at par with 15 t ha™ FYM
along with other level of RSC water Wg and W1,. The maximum grain yield was recorded under W,
(34.83 q ha'l) and minimum under Wy, (26.02 g ha'l). This indicate that harmful effect of high RSC
water can be mitigated by applying organic manures result of overall improvement in soil physical
environment due to decrease in pH, ECe, ESP and increase CEC and reducing the accumulation of
Na in soil resulting in to higher grain and straw yield under W, M, over rest of the treatment
combinations. The results are in close conformity with Pareek and Yadav (2011) and Rathi et al.
(2020).



Table 3 Interactive effect of application of alkali water and organic manures on grain yield (q ha™) of wheat

Treatments 2019-20

M, (Control) M, (FYM @ 15t ha™) M, (Vermicompost @ 5t ha™) Mean
W, (2 Base water) 31.31 37.29 38.07 35.56
W5 (6) 27.91 34.13 34.36 32.13
W, (10) 19.19 29.66 31.31 26.72
Mean 26.13 33.69 34.58
SEm+ 0.96 ( comment [117]: capitalize
CD (P=0.05) 2.88

2020-21
W, (2 Base water) 29.64 36.05 36.62 34.10
W5 (6) 26.24 33.03 33.81 31.03
W, (10) 17.52 28.25 30.17 25.31
Mean 24.47 32.44 33.53
SE[m& 0.82 [Comment [118]: capitalize
CD (P=0.05) 2.44
Pooled

W, (2 Base water) 30.47 36.67 37.35 33.909
W, (6) 27.07 33.58 34.08 30.577
W, (10) 18.36 28.95 30.74 24.549
Mean 24.41 32.81 34.04
SE[m& 0.63 [Comment [119]: capitalize
CD (P=0.05) 1.82




Table 4 Interactive effect of application of alkali water and organic manures on straw yield (q ha™) of wheat

Treatments 2019-20
M, (Control) M, (FYM @ 15t ha™) M, (Vermicompost @ 5t ha™) Mean
W, (2 Base water) 50.61 58.93 59.41 56.32
W, (6) 36.59 54.14 54.26 48.33
W, (10) 30.89 41.95 43.10 38.65
Mean 39.36 51.67 52.26
SE[m& 1.46 [Comment [I20]: capitalize
CD (P=0.05) 4.37
2020-21
W, (2 Base water) 48.87 56.53 57.55 54.32
W5 (6) 34.86 52.22 52.55 46.54
W, (10) 30.04 40.21 42.73 37.66
Mean 37.92 49.65 50.94
SEm+ 1.10 [Comment [I21]: capitalize
CD (P=0.05) 3.29
Pooled
W, (2 Base water) 49.74 57.73 58.48 54.11
W (6) 35.72 53.18 53.40 44.56
Wy, (10) 30.47 41.08 42,91 36.69
Mean 40.10 49.41 50.70
SEm=+ 0.91 ( comment [122]: capitalize
CD (P=0.05) 2.64
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Fig. 2 Interactive effect of application of alkali water and organic manures on grain yield of wheat (Rabi 2019-20)
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Fig. 3 Interactive effect of application of alkali water and organic manures on grain yield of wheat (Rabi 2020-21)
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Fig. 4 Interactive effect of application of alkali water and organic manures on grain yield of wheat (Pooled)
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Fig. 5 Interactive effect of application of alkali water and organic manures on straw yield of wheat (Rabi 2019-20)
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Fig. 6 Interactive effect of application of alkali water and organic manures on straw yield of wheat (Rabi 2020-21)
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Fig. 7 Interactive effect of application of alkali water and organic manures on straw yield of wheat (Pooled)




Conclusion

Our results showed that effect of RSC water and organic manure application on grain and straw
yields of wheat was found significant and maximum being with 2 mmol L RSC water and
vermicompost [@| 5 t ha™ treatment combination indicating the magnitude of reduction in yields (grain

and straw) being less with vermicompost and FYM at all the levels of RSC water.

References

Abbas, G., Khan, M.Q., Khan, M.J., Hussain, F. and Hussain, I. 2009. Effect of iron on the growth and
yield contributing parameters of wheat (Triticum aestivum L.). Journal of Animal Plant
Science, 19,135-139.

Anand, S.R., Vishwanatha, J., Ravishankar, G., Karegoudar, A.V. and Rajkumar, R.F. 2014.
Performance of chemical and organic amendments on cotton in alkali Vertisols of northern
Karnataka. Environment and Ecology, 32, 1657-1660.

Bhakher, J.R., Sharma, O.P. and Jat, B.C. 1997. Effect of nitrogen and FYM on yield and yield
attributes of barley in a loamy sand soil. Annals of Agricultural Research, 18, 244-245.

Choudhary, D.R., Singh, A., Panghal, V.P.S. and Bhuker, A. 2020. Response of FYM and gypsum on
seed yield and quality of radish under high RSC water. International Journal of Chemical
Studies, 8,1544-1548.

Choudhary, O.P., Bhalla, M., Sharma, S., Sharda, R. and Mavi, M.S. 2019. Long-term impact of cyclic
use of sodic and canal water for irrigation on soil quality and wheat yield in cotton-wheat
cropping system. Journal of the Indian Society of Soil Science, 67, 34-43.

Choudhary, O.P., Ghuman, B.S., Thuy, N. and Buresh, R.J. 2011. Effects of long-term use of sodic
water irrigation, amendments and crop residues on soil properties and crop yields in rice-
wheat cropping system in a calcareous soil. Field Crops Research, 121, 363-372.

Diez, T. and M. Krauss. 1997. Effect of long-term compost application on yield and soil fertility.
Agrobiological Research-Zeitschrift Fur Agrarbiolgie-Agriculturechemie Okologie, 50: 78-
84. Germany

Gupta, R.K., Bhumbla, D.R. and Abrol, I.P. 1984. Effect of soil pH, organic matter and calcium
carbonate on dispersion behavior of alkali soils. Soil Science, 137: 145-251.

Janmohammadi, M., Abdoli, H., Sabaghnia, N., Esmailpour, M. and Aghaei, A. 2018. The effect of
iron, zinc and organic fertilizer on yield of chickpea (Cicer artietinum L.) in Mediterranean
climate. Acta Universitatis Agriculturae Et Silviculturae Mendelianae Brunensis, 66, 49-60.

Kamaleshwaran, R. and Elayaraja, D. 2021. Influence of vermicompost and FYM on soil fertility, rice
productivity and its nutrient uptake. International Journal of Agriculture and Environmental
Research, 7, 575-583.

Kumawat, S.R. and Yadav, B.L. 2013. Sodicity tolerance of fenugreek (Trigonella foenum-graecum
L.) as influenced by application of zinc and vermicompost. Legume Research, 36, 312-317.

Pareek, N. and Yadav, B.L. 2011. Effect of organic manure on soil physico-chemical properties, solil
microbial biomass and vyield of mustard under irrigation of different residual sodium
carbonate water. Journal of the Indian Society of Soil Science, 59, 336-342.

Prativa, K.C. and Bhattarai, B.P. 2011. Effect of integrated nutrient management on the growth, yield
and soil nutrient status in tomato. Nepal Journal of Science and Technology, 12, 23-28.

Radder, B.M. and Husen, S.P. 2017. Effect of iron sulfate application on yield, nutrient uptake and
available nutrient status of soybean (Glycine max L.) at harvest in vertisols of Karnataka,
India. Environment and Ecology, 35, 1336-1340.

Rathi, D., Antil, R.S., Sharma, M.K. and Sheoran, S. 2020. Effect of FYM and gypsum on distribution
of micronutrient in soil under sodic water irrigation, A long-term study. Journal of the Indian
Society of Soil Science, 68,100-106.

Sharma, O.P., Datt, N. and Chander, G. 2009. Effect of vermicompost, farmyard manure and
chemical fertilizers on vyield, nutrient uptake and soil fertility in okra (Abelmoschus

[Comment [123]: at




esculentus) - onion (Allium cepa) sequence in Wet Temperate Zone of Himachal Pradesh.
Journal of the Indian Society of Soil Science, 3, 357-361.

Sheoran, P., Basak, N., Kumar, A., Yadav, R.K., Singh, R., Sharma, R., Kumar, S., Singh, R.K. and
Sharma, P.C. 2021. Ameliorants and salt tolerant varieties improve rice-wheat production in
soils undergoing sodification with alkali water irrigation in Indo—Gangetic Plains of
India. Agricultural Water Management, 243, 106492.

Singh, K., Singh, B. and Singh, R.R. 2013. Effect of land rehabilitation on physicochemical and
microbial properties of a sodic soil. Catena, 109, 49-57.

Thakur, R., Sawarkar, S.D., Vaishya, U.K. and Singh, M. 2011. Impact of continuous use of inorganic
fertilizers and organic manure on soil properties and productivity under soybean-wheat
intensive cropping of a vertisol. Journal of the Indian Society of Soil Science, 59, 74-81.

Vishram, S., Sanjai, C., Verma, V.K. and Srivastava, A.K., 2014. Studies on integrated nutrient
management in mustard [Brassica juncea (L.)]. International Journal of Agricultural
Sciences, 10, 667-670.



