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Research Notes



Effect of integrated use of distillery effluent and fertilisers on soil properties and yield of sugarcane in sandy loam soil M.BASKAR, H.GOPAL, M.SHEIK DAWOOD AND M.SUBASH CHANDRA BOSE A.D. Agricultural College and Research Institute (E1D Parry Project) Tamil Nadu Agricultural University, Trichirapalli -620009, Tamil Nadu, India. Distillery effluent from molasses based distillery industry is considered as a potential source of organic matter and plant nutrients. Since it is mainly of plant origin (from sugarcane) with some microbial residue (yeast sludge), it does not contain any toxic chemicals or residue. The distillery effluent application improves the soil fertility and health and support good plant growth leading to saving of fertilizers (Thiyagarajan, 2001). The only problem with distillery effluent is excessive Biological Oxygen Demand (BOD), Chemical Oxygen Demand (COD) and electrical conductivity. These problems could be overcome by the application of distillery effluent well before the planting of the crop (40 to 60 days before planting) to give sufficient time for the natural oxidation of organic matter. Hence, the present study was undertaken to find out effect of application of treated distillery effluent along with different combinations of fertilisers on soil properties and yield of sugarcane crop. The pre-treated distillery effluent was collected from EID Parry (I) Ltd., Distillery, Nellikuppam and analysed for its physico-chemical properties. Field experiments were conducted at BID Parry (I) Ltd., Nellikuppam cane farm using sugarcane (variety - Co.6032) as test crop. The main plot treatments include application of treated distillery effluent (TDE) @ 1.25 (M2), 2.5 (M3), 3.75 (M4), 5.0 (M5) and 6.25 (M6) lakh litres per hectare and control (M1). The subplot treatments include no NPK (S1),-N alone (S2), NP (S 3) and NPK (S4). The experiment was laid in split plot design



and replicated thrice. Treated distillery effluent was applied 40 days before planting and kept for natural oxidation. The NPK fertilisers were applied at 75% of the recommended doses viz., 206, 45, 84 kg of N, P2O 5 and K20, respectively, per hectare as per the treatment details. The initial and post harvest soil samples were collected and analysed for physico-chemical properties and fertility status. The data were statistically analysed using ANOVA. Initial properties of soil The experimental soil was sandy loam. The pH was near neutral (7.32) and it was low in EC (0.10 dSm-1). The soil rated medium in organic carbon (0.50%), low in available N (219 kg ha-1), medium in available P (18.5 kg ha-1) and high in available K (255 kg ha-1). It contained 7.38 cmol(p+)kg-1 exchangeable Ca, 3.05 cmol (p+)kg-1 exchangeable Mg and 0.51 cmol(p+)kg-1 exchangeable Na. The available micronutrient contents of the soil was 1.32, -1 5.31, 2.13 and 9.31 mg kg of Zn, Fe, Cu and Mn, respectively. Properties of distillery effluent The treated distillery effluent (TDE) is dark brown in colour and has an unpleasant smell of burnt or caramelised sugar. The TDE is near neutral (pH 7.8) in reaction and had very high salt load (EC 28.5 dSm -1). The TDE recorded high BOD (4500 mg /1), COD (48,000 mg/1), total solids (85,000 mg/1) and organic carbon content (27.5 per cent on dry weight basis). It contained 1350 mg/1 of N, 550 mg/1 of P2O 5, 9,500 mg/1 of K2O, 2300
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Table 1. Influence of PTDE and fertilizers on sugarcane yield, properties, available nutrient status and microbial population of post harvest soil. Cane pH yield



EC



OC



t/ha-1



dSm



%



Av- Av- AvN P K



Ex. Ca



Ex. Mg



Ex. E S P Av- Av- Av- AvNa Z n F e Cu Mn



kg ha-1



cmol(p+)kg-1



mg kg-1



%



B*



F*



A*



10 6



10 4



10 3



M 1S 1 M 1S 2 M 1S 3 M 1S 4



42.0 73.1 91.6 103



7.35 7.31 7.29 7.33



0.11 0.11 0.11 0.11



0.48 0.53 0.54 0.54



213 238 239 240



17.2 17.0 19.2 19.5



242 236 230 257



7.30 7.30 7.24 77.22



3.08 3.02 2.98 2.95



0.52 0.51 0.50 0.49



4.65 4.59 4.55 4.47



1.23 1.20 1.19 1.18



6.15 6.01 5.93 5.88



2.11 2.02 1.98 1.95



9.25 9.11 0.02 8.98



51.3 52.3 52.3 52.1



7.00 7.30 7.70 7.70



3.33 4.00 4.33 5.00



M 2S 1 M 2S 2 M 2S 3 M 2S 4



58.1 89.0 109 110



7.38 7.39 7.41 7.39



0.12 0.12 0.12 0.12



0.51 0.52 0.51 0.52



228 248 245 247



18.2 17.6 19.7 19.2



263 259 255 277



7.85 7.83 7.81 7.78



3.25 3.23 3.21 3.22



0.56 0.52 0.55 0.55



4.68 4.38 4.64 4.64



1.31 1.28 1.27 1.27



7.41 7.35 7.35 7.34



2.22 2.16 2.18 2.17



9.56 9.50 9.48 9.50



51.0 51.6 52.6 54.0



7.33 7.70 8.30 9.00



4.00 4.67 5.00 5.33



M 3S 1 M 3S 2 M 3S 3 M 3S 4



72.0 101 115 115



7.39 7.41 7.40 7.39



0.13 0.13 0.13 0.13



0.54 0.55 0.56 0.54



230 252 249 251



18.9 18.5 21.3 21.1



278 271 266 288



8.07 8.00 7.98 7.98



3.81 3.78 3.78 3.79



0.63 0.60 0.59 0.57



4.91 4.73 4.66 4.50



1.36 1.32 1.35 1.34



8.13 8.03 7.98 8.00



2.43 2.39 2.36 2.38



9.88 9.82 9.78 9.78



52.3 53.6 54.3 55.0



8.00 8.30 8.70 9.70



4.33 5.00 5.33 6.00



M 4S 1 M 4S 2 M 4S 3 M 4S 4



82.5 108 120 119



7.42 7.44 7.43 7.44



0.15 0.14 0.15 0.15



0.57 0.57 0.58 0.57



232 257 258 256



19.8 19.0 21.7 21.4



298 291 287 307



8.61 8.56 8.57 8.55



4.35 4.31 4.30 4.28



0.69 0.64 0.63 0.67



4.93 4.62 4.56 4.84



1.48 1.45 1.44 1.44



9.21 9.17 9.15 9.15



2.61 2.57 2.56 2.56



10.1 10.1 10.0 10.0



55.0 54.6 55.3 56.3



9.00 10.0 10.3 10.7



4.67 5.33 6.00 6.33



M 5S 1 M 5S 2 M 5S 3 M 5S 4



86.0 112 122 123



7.46 7.45 7.46 7.49



0.15 0.15 0.15 0.16



0.63 0.64 0.65 0.64



245 270 262 261



21.2 19.7 22.8 22.6



333 327 324 345



9.01 8.97 8.96 8.95



4.92 4.88 4.87 4.88



0.71 0.69 0.73 0.72



4.73 4.63 4.89 4.82



1.61 1.58 1.57 1.58



10.5 10.4 10.3 10.3



2.98 2.94 2.91 293



11.3 11.3 11.2 11.2



56.6 58.6 59.6 58.9



12.3 12.7 13.0 13.3



5.67 6.66 7.00 7.33



M 6S 1 M 6S 2 M 6S 3 M 6S 4



89.1 16 124 125



7.50 7.48 7.51 7.51



0.17 0.17 0.17 0.17



0.67 0.68 0.69 0.68



265 274 272 275



22.6 21.5 24.5 24.3



365 360 353 377



9.57 9.54 9.54 9.55



5.17 5.15 5.12 5.13



0.78 0.75 0.76 0.77



4.89 4.73 4.80 4.85



1.85 1.83 1.82 1.82



12.2 11.9 1.8 11.9



3.15 3.13 3.13 3.14



12.6 12.6 12.5 12.5



56.3 57.3 59.0 58.0



12.0 12.3 12.7 13.0



5.33 6.66 6.66 7.00



M1 M2 M3 M4 M5 M6



77.5 91.6 101 107 111 114



7.32 7.39 7.40 7.43 7.47 7.50



0.11 0.12 0.13 0.15 0.15 0.17



0.52 0.52 0.55 0.57 0.64 0.68



233 242 246 251 260 272



18.2 18.7 20.0 20.5 21.6 23.2



241 264 276 296 332 364



7.27 7.82 8.01 8.57 8.97 9.55



3.01 3.23 3.79 4.31 4.89 5.14



0.51 0.55 0.60 0.66 0.71 0.77



4.57 4.58 4.70 4.74 4.77 4.82



1.94 2.09 2.16 2.40 2.78 2.99



4.61 6.68 7.79 8.31 9.16 9.67



2.02 2.18 2.39 2.58 2.94 3.14



9.09 9.51 9.82 10.1 11.2 12.6



52.1 52.3 53.8 55.3 58.9 58.0



7.40 8.10 8.70 10.0 12.8 12.5



4.17 4.75 5.17 5.58 6.66 6.41



S1 S2 S3 S4



71.6 99.9 114 116



7.42 7.41 7.42 7.43



0.14 0.14 0.14 0.14



0.48 0.53 0.54 0.54



236 257 254 255



19.7 18.9 21.5 21.4



297 291 286 309



8.40 8.37 8.35 8.34



4.10 .06 4.04 4.04



0.65 0.62 0.63 0.63



4.80 4.61 4.68 4.69



2.43 2.39 2.38 2.37



7.73 7.70 7.70 7.68



2.58 2.54 2.52 2.52



10.5 10.4 10.4 10.3



53.7 54.7 55.5 55.7



9.30 9.70 10.1 10.6



4.55 5.39 5.72 6.17



CD M S SxM MxS



5.3 4.7 7.1 6.8



0.08 0.02 0.01 NS NS NS NS NS NS NS NS NS



2.9 2.6 4.5 4.9



0.28 0.26 0.59 0.62



5 6 9 9



0.28 NS NS NS



0.12 NS NS NS



0.06 NS NS NS



0.21 NS NS NS



0.05 NS NS NS



0.10 0.04 0.31 NS NS NS NS NS NS NS NS NS



0.6 0.4 0.9 0.9



0.5 0.3 0.8 0.9



0.46 0.30 0.74 0.79



* B - Bacteria ; F - Fung; A - Actinomycetes
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mg/1 of Ca, 2150 mg/1 of Mg, 4500 mg/1 of SO4 –S, 450 mg/1 of Na, 7500 mg/ 1 of Cl, 10 mg /1 of Zn, 65 mg/1 of Fe, 4.2 mg/1 of Cu, and 5.5 mg/1 of Mn. Soil pH and EC Application of graded doses of distillery effluent gradually increased the pH and EC of the post harvest soil (Table 1). The increase in pH and EC was significant beyond 2.5 lakh litres ha-1. The highest increase in pH of 0.18 was recorded in the treatment which received distillery effluent @ 6.25 lakh litres ha-1 over control. Sweeney and Graetz (1991) reported that the addition of distillery effluent regardless of rate, raised the soil pH , owing to increase in soil K, Ca, Mg and Na levels. Mattiazo and Ada Gloria (1985) found that the organic matter oxidation brought out by microbial activity was responsible for increased pH of the soil treated with distillery effluent. Similarly, the highest increase in EC was 0.06 dSm-1 in the treatment which received distillery effluent @ 6.25 lakh litres ha-1 over control. The studies conducted by Anon (1993) indicated that one time application of treated undiluted effluent before planting of the crop and ploughed into the soils slightly raised the pH and soil EC was not raised beyond 0.25 dSm-1 even at 500 t/ha of treated effluent application. Thus the pH and EC of the soils were maintained within the safe limits even in the fields receiving up to 6.25 lakh litres per hectare of treated distillery effluent. No significant difference was observed among the fertiliser treatments. Similarly the interaction effects were also not significant. Exchangeable cations and ESP Application of treated distillery effluent significantly increased the exchangeable cation contents (Table 1) of the post harvest soil. The exchangeable Ca and Mg had increased by 5 to 10 times due to increase in distillery effluent application from 1.25 to 6.25 lakh
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litres ha-1. The exchangeable Na increased to the tune of 0.26 cmol (p+)kg-1 in the treatment received the highest dose of distillery effluent (6.25 lakh litres per hectare) over control. The Ca, Mg and Na present in the distillery effluent may have increased the exchangeable cations concentration of the post harvest soil. Devarajan et al. (1996b) observed an increase of available Ca and Mg from 1400 ppm to 2200 ppm and 126 ppm to 470 ppm, respectively due to the application of 10 times diluted distillery effluent. The increase in the contents of these elements might be the reason for the little increase in the pH of post harvest soil upon effluent application. Though the application of distillery effluent slightly increased the exchangeable Na content of the soil, it did not increase the ESP of the soil significantly (Table 1) due to increase in the content of other beneficial cations viz. Ca and Mg. There was no significant difference among the fertiliser treatments and their interactions. Organic carbon The organic carbon content (Table 1) of the post harvest soil had increased due to application of distillery effluent. The high organic load of the distillery effluent might be the reason for the increased the organic carbon content of the post harvest soil. This is in accordance with Racault (1990) who reported that the distillery effluent was concentrated with soluble forms of organic matter. Available nutrients in soil The available N, P and K contents (Table 1) of the post harvest soil significantly increased due to application of distillery effluent. The contribution of N from distillery effluent (one lakh litres will supply 135 kg N) and increased microbial activity on the added organic matter might have increased the available N level of the post harvest soil (Subash Chandra Bose et al, 2002). Application of nitrogen through fertiliser also increased the available N status
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of the post harvest soil. Higher values were observed in the treatments which received both N fertilisers as well as TDE @ 6.25 lakh litres ha-1. In addition to the P contributed by the effluent, HCO3 content of distillery effluent and the organic acids produced during the decomposition of distillery effluent would have helped to solubilize the native soil P (Rajukkannu et al. 1996). Somashekar et al (1984) opined that the mineralization of organic material as well as the nutrients present in the effluents are responsible for the increase in the availability of plant nutrients. Application of phosphorus through fertiliser increased the available P contents of the post harvest soil. The increase was higher in the treatment which received both P fertilisers as well as highest dose of effluent (6.25 lakh l ha-1) which may be due to cumulative effect of both fertilisers and distillery effluent. Bertranou et al. (1989) reported that the available K was increased by 4 to 5 times due to effluent irrigations which might be due to the fact that K is the component supplied in large quantities. Application of potassic fertilizer also increased the available NPK contents of the post harvest soil. The highest values were observed in the treatment which received both K fertilizers as well as effluent @ 6.25 lakh l ha-1. The DTPA extractable micronutrients (Fe, Mn, Zn, Cu) of the post harvest soil were increased (Table 1) with distillery effluent application. Devarajan et al. (1996a) reported that the available micronutrients viz., Zn, Fe, Cu and Mn of the post harvest soil were increased from 2.2 to 3.9 ppm, 22.9 to 31.6 ppm, 4.1 to 7.3 ppm and 15.5 to 25.8 ppm, respectively, due fertigation with 10 times diluted distillery effluent. The increased availability might be due to direct contribution from the effluent as well as solubilisation and chelation effect of organic matter supplied by the effluent (Baskar et al., 2003). There was no significant change in the content of available micronutrients of the soil due to fertiliser treatments.



Microbial population dynamics Application of distillery effluent significantly increased the microbial population (bacteria, fungi and actinomycetes) of the post harvest soil (Table 1). The results showed that there was no reduction in microbial population of the post harvest soil even at higher doses of distillery effluent application. The population dynamics of bacteria, actinomycets, fungi, Azospirillum and Azotobacter in the field soils grown with turmeric, rice, sesame, cotton, banana and groundnut showed that the 50 times and 40 times diluted distillery effluent irrigations enhanced or maintained the microbial populations in the soils (Devarajan et al., 1993). Application of different combination of NPK fertilisers also increased the microbial population of the post harvest soil over control. The increase in nutrients and organic carbon supplied by distillery effluent and fertiliser application increased the microbial population of the post harvest soil. Cane yield The yield of sugarcane (Table 1) had significantly increased upto 3.75 lakh litres ha-1 of treated distillery effluent application. The supply of all essential nutrients and the improvement in physical properties by organic matter addition due to TDE application might have increased the yield of sugarcane. Anon (1986) reported that the application of distillery effluent @ 150 and 300 t/ha increased the sugarcane yield by 44.0 and 53.8 % respectively, when compared with untreated control. Application of spent wash increased sugarcane yield in Philippines (Gonzales and Tianco,1982), Australia (Usher and Wellington, 1979), Cuba (Vieira, 1982) and South America (Scandaliaris et al, 1987). Application of fertilizers also significantly increased the yield of sugarcane over no fertilizer. However, the difference between applications of NP & NPK fertilizers was not significant indicating that there is no need for K application
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The interaction effect showed that the response cane yield to application of fertilizer nutrient was significant for each and every nutrient applied when no Treated Distillery Effluent (TDE) was applied. Irrespective of the quantity of TDE applied there was no yield difference between NP and NPK, indicating that the supply of K through TDE is sufficient even at lower level (1.25 lakh litres ha”1). Booth and Lightfoot (1990) observed that the use of ethanol sillage (vinasse) had removed the necessity for annual dressing of P and K fertilisers in more than 4000 hectares of cane lands in Zimbabwe.The results indicated the need for P fertilizer along with N in sandy loam soil even at higher dose of TDE.’ Based on the above results we can say that application of 3.75 lakh litres ha’1 of TDE with NP fertilizer will be the best for getting the higher yield in sugarcane in sandy loam soil. Acknowledgment The authors express their sincere thanks to EID Parry (I) Ltd., Nellikuppam for the financial assistance and facilities provided by them to carry out this study. References Anonymous (1986) Exp. Agro-Ind.”Obispo colombres” (Tucuman) 28:152 (Spanish). Anonymous (1993). Studies on the effect of alcohol distillery effluent on soil fertility status, yield and quality of crop produce. Final report submitted by Department of Environmental sciences. Tamil Nadu Agricultural University, Coimbatore-641 003. Baskar, M., Kayalvizhi,C. and Subash Chandra’Bose, M. (2003). Eco-friendly utilisation of distillery effluent in Agriculture - A Review. Agric.Rev., 24: 16-30. Bertranou, A., Fasiola,V., Gomez, C., Jauregui, M. and Vales,O. (1987). Land treatment of Winery
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waste waters: A case study of irrigated arid zones. Wat. Sci. Tech. 19: 1243-1246. Booth, R.J.and Lightfot, C.J. (1990). The reticulation of ethanol stillage, through irrigation systems and its use for fertilisation of sugarcane in Zimbabwe. Agric. Water Mgmt 17: 49-58. Devarajan, L., Rajannan, G. Ramanathan, G and Oblisami, G. (1993). Studies on the effect of alcohol distillery effluent on soil fertility status, yield and quality of crop produce. Final Report- 1990-1993.Department of Environmental Sciences, TNAU, Coimbatore. Devarajan, L., Rajannan, G. and Oblisami, G. (1996a). Effect of distillery effluent with fertilisers levels on soil fertility status, yield and quality of sugarcane. Proc. Nat. Symp. Use of distillery and sugar industry wastes in agriculture. 28th & 29th October, 1996. AC & RI, Trichy.pp:80-88. Devarajan, L, Ramanathan, G. and Oblisami, G. (1996b). Studies on the performance of sugarcane varieties with distillery effluent irrigation. In: Proc. Nat. Symp. Use of Distillery and Sugar Industry Wastes in Agriculture. 28th & 29th October,1996. AC & RI, Trichy. pp:89-96. Gonzales, M.Y. and Tianco, A.P. (1982). Effect of volume and time of application of distillery slopes on growth and yield of sugarcane. In: Proc. 29th Annual Convention of Sugar Tech. Assoc., 467-490. Mattiazo, M.E. and Ada Gloria, N. (1985). Effect of vinasse on soil acidity. STAB (Portugese) 4: 38-40. Rajukkannu, K., Manickam, T.S., Shanmugam, K., Chandrasekaran, A. and Gladis, R. (1996). Distillery spentwash - Development of technology for using is it as an amendment for reclamation pf sodic soils. Proc. Nat. Symp. Use of distillery and sugar industry wastes in agriculture. 28th & 29th October,1996. AC & RI, Trichy. pp:30-39.
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Relationship of selected traits of mango growers with adoption behaviour M.RAMASUBRAMANIAN AND M.MANOHARAN Tamil Nadu Agricultural University, Coimbatore - 641 003, Tamil Nadu.



Among the horticultural commodities mango ranks first with 42,894.93 tonnes in the form of fresh fruits, jam, jelly, squash, ketch-up and other processed products being exported worth of Rs.7,359.61 lakhs during 2002-2003. But the discouraging and disappointing scenario is the reduction in the quantity of fruits exported over-years including mango. The quantity of fruits and vegetables exported during 199192 was 4,93,611.39 tonnes which has reduced to 3,87,429.57 tonnes during 2002-2003. This reduction in productivity and export of fruits including mango is of great concern and Deeds to be addressed. The reasons that could be



attributed to this reduction may 6e many. One among that is lack of awareness and adoption of recommended technologies for mango cultivation. For achieving higher yields, farmers have to resort to scientific farming by adopting innovative and improved technologies. Rogers and Shoemaker (1971) defined adoption as the mental process through which an individual passes from first hearing about an innovation to final adoption. This adoption behaviour bound to be affected by varied characteristics of mango growers including personal, socio-economic and psychological
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