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Abstract
		Hormones play an important role in the plant's growth and development. They regulate the plant's direction and amount of growth. Reciprocal recycling of organic waste in a sewage water treatment process yields high-quality soil amendments at a fraction of the cost. The objective of this study was to analyze the effects of plant growth regulators, such as Gibberellin and Auxin, on wheat crop when mixed with sewage water from Sri Ganganagar city's Teenpuli Channel. The results indicated that the mixture of 20ppm IAA, 20ppm GA3 and 100% sewage water resulted in a significant increase in the bio and physical properties of wheat crop. The results of our study revealed that the application of PGRs alongside sewage water resulted in higher biochemical and physical parameters than sewage water alone. 
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INTRODUCTION 
		Humans have greatly affected both the quantity and quality of water, which is a vital resource that supports life on Earth. Rapid urbanization and industrialization have resulted in an increase in the use of industrial effluents and sewage water for the irrigation of agricultural land, particularly within developing nations. The increasing number of urban residents and the coverage of sewerage and domestic water supply in their areas have resulted in a rise in the volume of wastewater. Due to the seriousness of the water pollution and environmental health issues, people are becoming more aware of the need to properly dispose of such waste. In semi-arid and arid regions, wastewater is known to be a valuable source of nutrients and irrigation water.
		In developing and developed countries, the issue of waste water or sewage water is a common problem. Due to the nutrients and other beneficial components of sewage water, its application has become a major factor in improving agricultural productivity. In addition to nutrients, plant hormones play a vital role in the development and growth of plants. They are members of a signal cascade that helps plants respond to stress. IAA is regarded as the most abundant naturally-occurring plant hormone. It is known to regulate the growth and development of plants through its ability to stimulate cell growth and lateral root formation. In addition to nutrients, sewage water can also improve the growth and yield of wheat by providing various beneficial compounds, such as Gibberellin and Auxin. In this study, the researchers evaluated the effects of these two compounds on the wheat crop.
MATERIAL AND METHODS 
		Wheat (Triticum aestivum L. cv. PBW 343) was obtained from the National seed corporation, New Delhi. Before use seeds were surface sterilized with 30% sodium hypochlorite for 10 min, thoroughly washed with distilled water and placed on moist filter paper for germination. After 24 h seeds were sown in the field (0.5 cm depth) and irrigated with sewage water collected from Teenpuli channel (TP Channel), Sri Ganganagar, Rajasthan, India. Sewage water (SW) was analyzed for its physical and chemical parameters (Table 1) as per APHA (1998). 50% and 100% concentrations of sewage water (SW) were used along with exogenous application of 10 and 20 ppm Auxin (IAA) and Gibberellin (GA3) respectively after 25, 50, 75 and 100 days of sowing. All the treatments were conducted in triplicates and tap water was used as control. At physiological maturity physical parameters like plant height (cm), number of tillers, leaf area (cm2) and leaf area index were measured. Ears/plant, grains/head, grain yield (gm/m2), straw yield (gm/m2), 1000grains weight (gm) and harvest index were measured at harvesting stage after irrigation with sewage water alone and in combination with IAA and GA3.
		The harvested plants were properly washed with distilled water and used for estimation of bio chemical parameters like total chlorophyll, protein, in vivo nitrate reductase activity and nitrogen content. Chlorophyll content was determined by extracting fresh leaves (100mg) with 80% chilled acetone and centrifuging at 10000 rpm as per method of Arnon (1949). Protein was estimated by the method of Lowry et al., (1951). Fresh leaves of plant was extracted in 3ml of 10% TCA and centrifuged at 10000 rpm for 10 min. 1 N NaOH was added in pellets after decanting supernatants which was then boiled for 15min. and then cooled. 5ml of Lowry solution was added to the 0.5 ml of final supernatant, and then incubated for 10min. at 30o C. 0.5ml of Folin & Ciocalteu’s phenol reagent was added and absorbance was read at 750nm after 45min using BSA as the standard. In vivo nitrate reductase activity was assayed following Srivastava (1974). Nitrogen content was measured by the method of Lang (1958).
STATISTICAL ANALYSIS 
		Data were summarized as Mean ± SD. Treatments were compared by two factor, analysis of variance and the significance of mean difference within and between the treatments was done by Duncan multiple range test (DMRT). A two-sided p<0.05 was considered statistically significant.

RESULT AND DISCUSSION
		Result showed differential response on growth and productivity parameters of wheat at harvesting stage of wheat (Table 2, 3, 5 & 6). Significant (P<0.001) increase in plant height, no. of tillers, leaf area and leaf area index (Table 2) of wheat was observed in 100% SW followed by 50% SW compared to control. Irrigation of wheat by SW+IAA resulted more plant height, no. of tillers, leaf area and leaf area index compared to SW alone and control. Similarly, Ibrahim et al., (2007) revealed that GA3 (100 ppm) application led to increase in plant height, average number of leaves, leaf area per plant and dry weight of shoot in Vicia faba. Kalyankar et al., (2008) showed that foliar spray of GA3 (150 ppm) increased number of leaves and leaf area. NAA (100ppm) was effective in increasing total dry weight. Similar increment was also observed in plant height, no. of tillers, leaf area and leaf area index (Table 5) of wheat irrigated with SW+GA3 compared to SW alone in both the concentrations and control. Application of Nenriched compost with gibberellic acid (GA3) also produced statistically similar plant height (Akram et al., 2011; Zahir A. et al., 2007).
		Plant height, No. of tillers, leaf area and leaf area index were more in wheat irrigated with 20ppm GA3 than 10ppm GA3 in combination with both concentrations of sewage water respectively. Vasudevan et al., (2008) reported that GA3 (100 ppm) foliar spray at 50 percent flowering resulted in production of significantly higher plant height, number of productive branches (6.68) and seed yield (8.53 q/ha) in fenugreek. Both IAA and GA3 in combination with SW attributed more or less similar results of plant height, no. of tillers, leaf area and leaf area index compared to SW alone and control. Emongor (2007) revealed that exogenous application of GA3; 7 days after emergence at 30, 60 and 90 mg/l significantly increased plant height, first nodal height, leaf area and number of leaves per plant without significant effect on plant senescence in cowpea. Thus exogenous application of GA3 can be used to modify growth and development of some cowpea varieties. Enriched compost treated with GA3 showed non-significant effect on no. of tillers/m2 when compared with Nenriched compost supplemented with 60 kg/ha N fertilizer (Zahir A. et al., 2007).
		At physiological maturity, gradual increase in ears/plant, grains/head, grain yield, straw yield, 1000- grains weight and harvest index was noticed significantly (p<0.001) in wheat irrigated with 100% SW+20ppm IAA compared to 100% SW+10ppm IAA followed by 100% sewage water alone and control (Table 3). Maximum straw yield (5.3 t/ha) was recorded in IAA-blended N-enriched compost which was at par with Kinetin-treated N-enriched compost. 1000-grains weight of wheat was significantly influenced by the application of plant growth regulators-blended N-enriched compost and chemical fertilizers (Zahir A. et al., 2007). Similar findings were also observed with 50% SW+IAA compared to 50% SW alone and control.
		Ears/plant, grains/head, grain yield, straw yield, 1000-grains weight and harvest index of wheat irrigated with SW+GA3 were observed more or less similar to findings of SW+IAA compared to SW alone and control (Table 6). Jamil M. et al., (2007) reported that sewage sludge increased the grain yield and straw production of wheat. They mentioned that the maximum yields in both grain and straw were obtained at 40 t ha-1 of sewage sludge application. Results revealed that GA3-blended N-enriched compost showed non-significant improvement in the growth and yield of wheat. Vasudevan et al., (2008) revealed that interaction effect between apical bud pinching and GA3 sprays showed a significant influence on growth, seed yield and yield attributes like number of pods per plant, number of seeds per pod etc. 20ppm of both IAA and GA3 with SW attributed more productivity of wheat compared to 10ppm of IAA and GA3 in combination with SW compared to respective concentrations of SW and control. Jadhav (2000) stated that the application of increasing concentrations of GA3 and NAA increase the morphological and physiological parameters like CGR, RGR, NAR and LAR in soybean which in turn led to the increased yield and yield attributes.
		The addition of IAA to N-enriched compost showed non-significant improvement in most of the growth and yield parameters of wheat (Zahir A. et al., 2007; Zahir ZA et al., 2000). Application of IAA at the rate of 10-5 M increased grain yield and biological yield in wheat (Arif et al., 2001). With the progressive increase in concentration of IAA and GA3 i.e. 20ppm accounted significant (p<0.001) increase in total chlorophyll and nitrogen content of wheat leaves compared to 10ppm IAA and GA3 in combination with respective concentrations of SW compared to SW alone and control (Table 4 & 7). Tagade et al., (1998) studied the influence of PGRs by soaking seeds of soybean in 25-150 ppm IAA and kinetin before sowing and noticed that leaf chlorophyll and nitrogen contents, seed yield and seed protein and oil contents increased with IAA concentration upto 100 ppm then decreased with increasing concentrations. Similar trend of increment was also evident in protein content in grains and NR activity in leaves of wheat irrigated with SW+IAA and SW+ GA3 compared to SW alone and control (Table 4 & 7). Protein content in grains and NR activity in leaves of wheat irrigated with SW+IAA was significantly (p<0.001) more or less similar to wheat irrigated with SW+ GA3. Senthil et al., (2005) conducted experiment to study the effect of growth regulators on IAA oxidase, peroxidase and NRA’s activities in groundnut under different salinity levels and indicated that seed treatment with GA3 and IAA solutions reduced the activity of IAA oxidase and increased the activity of NRA’s enzyme.
CONCLUSION 
		Physical and bio chemical properties were observed more in SW+IAA / SW+ GA3 compared to respective concentrations of SW alone and control. It implies that PGR’s applied in combination with SW can result greater yield and productivity by enhancing biochemical parameters of wheat. Complimentary use of various nutrient sources and Plant growth regulators is advantageous, reducing dependence on chemical fertilizers, helping to maintain both soil health and crop productivity at the same time.

Table – 1 : Characteristics of Teenpuli channel (TP) sewage water of Sri Ganganagar City, Rajasthan, India
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Table – 2 : Effect on growth parameter of wheat irrigated with different treatments of TP channel sewage water irrigation alone and in combination with Auxin (IAA)
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Table – 3 : Effect on Productivity of wheat irrigated with different treatments of TP channel sewage water irrigation alone and in combination with Auxin (IAA) 
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Table – 4 : Effect on biochemical parameters of what irrigated with different treatments of TP channel sewage water irrigation alone and in combination with Auxin (IAA) 
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Table – 5 : Effect on growth parameters of wheat irrigated with different treatments of TP channel sewage water irrigation alone and in combination with gibberellins (GA3) 
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Table – 6 : Effect on Productivity of wheat irrigated with different treatments of TP channel sewage water irrigation alone and in combination with gibberellins (GA3)
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Table – 7 : Effect on biochemical parameters of wheat irrigated with different treatments of TP channel sewage water irrigation alone and in combination with gibberellins (GA3)
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