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Abstract 

To evaluate the efficiency of tank silt with organic manures, pot culture experiment was conducted at 

Pandit Jawaharlal Nehru College of Agriculture and Research Institute, Karaikal using bhendi as a test 

crop with 13 treatments, wherein absolute control and recommended dose of fertilizer (RDF) was 

compared with application of tank silt (TS) alone @ 2 t ha-1 and different organic manures viz. pressmud 

(PM), sewage sludge (SS), water hyacinth compost (WHC), FYM and spent wash (SW) @ 2 t ha-1. The 

same set of treatments were repeated with 100 per cent RDF. The results revealed that the fruit yield was 

higher with TS+PM+ remaining through fertilizer (RTF) and it was comparable with RDF, TS+RTF, 

TS+SS+RDF and TS+PM+RDF. The contents of nutrients in the fresh fruit had shown that the N, P and 

K was higher when tank silt was applied with FYM+RTF. While the content of Ca remains unaffected 

due to imposed treatments, the Mg content was higher with application of TS+SS+RTF. The content of S 

was higher in the treatment TS+PM+RTF. The uptake of N was found to be higher with TS+FYM+RTF. 

In case of P uptake, it was comparatively higher in the treatment which received TS+SS+RDF. However, 

in the case of K uptake, higher uptake was associated with 100 per cent RDF, TS+RTF and TS+PM+RTF 

which were comparable. As regards the Ca uptake, application of TS+RTF and TS+SS+RDF recorded 

higher values. It was also noticed, that addition of tank silt alone or with spent wash or with sewage 

sludge could register higher uptake of Mg. The uptake of S was found to be relatively higher in the pots 

which received TS+WHC+RTF. 
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Introduction 

The advent of green revolution in 1960’s has no doubt had great impacts on the production and 

productivity of crops. However, there had been a continuous hue and cry against the strategies 

of green revolution stating that it had deteriorated the soil health. While on one side it is partly 

true and on other hand the reason for such deterioration was due to not by the introduction of 

technologies but by discontinuance of traditional agriculture which involved many packages in 

general and organic manure addition in particular. Yet another practice which had been slowly 

forgotten is the addition of tank silt, which not only served as a source of mineral elements but 

also enhance the storage capacity of tanks and reservoirs. It had been proved scientifically that 

tank silt is a good source of essential nutrients like K, Ca, Mg, S and certain micronutrients 

(Kabir et al. 1991; Shankaranarayana, 2001; Binitha, 2006) [6, 13, 3]. Utilizing these available 

resources would not only increase the storage capacity of water bodies, but also results in the 

reduction in fertilizer bill. There were also reports that India is producing large quantities of 

waste materials which may be from different sectors like agriculture, industries and domestic 

lively hoods. These huge resources are basically organic, containing N, P, S and 

micronutrients. Not only that these organic manures were wasted, though they contain nutrient 

elements, they also pose a huge environmental threat due to their indiscriminate disposals. The 

above aspects paved the way to crystallize an idea wherein these two naturally available and 

unutilized resources could be utilized in a more profitable way so that the ill effects of their 

accumulation on this globe can also be reduced.  

Bhendi [Abelmoschus esculentus (L.) Moench.] is one of the most important commercial 

vegetable crops grown extensively throughout the country on commercial scale. As a tender 

vegetable, it is nutritional and finds an important place in the Indian diet. Being a short 

duration vegetable crop, its growth and yield are largely influenced by the application of 

fertilizers. 
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The potential yield is still not achieved because of various 

reasons including imbalanced use of inorganic fertilizers with 

more of N, less P and K, and virtual absence of 

micronutrients. It has been experimentally proved that no 

single source of fertilizer is capable of supplying all the plant 

nutrients in adequate amount and at a balanced proportion. At 

this juncture integration of organic and inorganic sources of 

nutrients is a viable option which not only supply the 

balanced nutrition but also increases the nutrient use 

efficiency and soil fertility, thus enhancing the productivity. 

As stated earlier, tank silt is chemically inorganic, rich in 

mineral elements like K, Ca, Mg and S and that of the organic 

manures, irrespective of their origin are known to contain 

nutrients like N, P, S and trace elements. Therefore, it was 

decided to blend these two materials which are chemically 

different but agriculturally synergistic. With that objective in 

mind, the present investigation was attempted to evaluate the 

efficiency of tank silt with or without organic manures, as a 

part of fertilizer practice and over and above the 

recommended dose of fertilizers, with bhendi as the test crop. 

 

Materials and Methods 

The experiment was carried out during April to July, 2013 in 

the pot culture yard of Pandit Jawaharlal Nehru College of 

Agriculture and Research Institute, Karaikal. Soil collected 

from the C7 field, eastern farm of the campus, belonging to 

the soil Sorakudy series (Fluventic Haplustept) was sieved 

through 8 mm sieve and each pot was filled with 18 kg of soil. 

The experimental site was having sandy loam texture with 

almost neutral pH (7.29), EC of 0.095 dS m-1 and medium 

range in organic carbon (5.30 g kg-1). The available N, P and 

K of the experiment soil was 214, 29.7 and 204.2 kg ha-1 

respectively. 

The experiment was laid out in CRD with three replications. 

The treatments are as follows. T1: Control, T2: 100% RDF, T3: 

Tank silt @ 2 t ha-1 +Remaining through fertilizer, T4: Tank 

silt @ 1 t ha-1 +Pressmud @ 1 t ha-1 +Remaining through 

fertilizer, T5: Tank silt @ 1 t ha-1 +Sewage sludge @ 1 t ha-1 

+Remaining through fertilizer, T6: Tank silt @ 1 t ha-1 +Water 

hyacinth compost @ 1 t ha-1 +Remaining through fertilizer, 

T7: Tank silt @ 1 t ha-1 +FYM @ 1 t ha-1 +Remaining through 

fertilizer, T8: Tank silt @ 1 t ha-1 +Spent wash @ 1 t ha-1 

+Remaining through fertilizer, T9: Tank silt @ 1 t ha-1 

+Pressmud @ 1 t ha-1 +100% RDF, T10: Tank silt @ 1 t ha-1 

+Sewage sludge @ 1 t ha-1 +100% RDF, T11: Tank silt @ 1 t 

ha-1 +Water hyacinth compost @ 1 t ha-1 +100% RDF, T12: 

Tank silt @ 1 t ha-1 +FYM @ 1 t ha-1 +100% RDF, T13: Tank 

silt @ 1 t ha-1 +Spent wash @ 1 t ha-1 +100% RDF. 

The bhendi (Mahyco No. 64) was selected as test crop and 

sown at the rate of two seeds per pot. The tank silt and 

organic manures used in the study were analyzed for their 

NPK content for calculating the manure and fertilizer 

application. Application of N as urea was taken up in two 

equal splits according to the treatments viz., 50 per cent as 

basal and remaining 50 per cent at 30 DAS. In case of 

application of N through tank silt and organic manures, the 

entire organic manures and tank silt was applied basally. After 

calculating the N added through the manures and tank silt, the 

remaining N required if any was applied either basally and/or 

top dressed at 30 DAS through urea. After working out the P 

and K contents of the added organic manures, the remaining P 

and K was applied through SSP and MOP basally. 

 

Plant analysis 

Representative plant sample were taken from each pot for 

analyzing nutrient content. Representative fruit sample from 

each pot was also taken at each harvest for the above purpose 

and pooled together for analysis. The samples thus collected 

were dried in hot air oven at 60 oC for constant moisture. The 

powdered samples were analyzed for N, P, K, Ca, Mg and S 

content and the analytical methods followed are given in 

Table 1. From the nutrient content of stalk and fruits, the 

uptake was worked out using the given formula. 

 

 

 
Table 1: Details of analytical methods employed for soil and plant analysis 

 

S. No Element Methodology Author 

1. Nitrogen Micro Kjeldahl method Bremner (1965)[4] 

2. Phosphorus Vanadomolybdate yellow colour method Jackson (1973)[5] 

3. Potassium Flame photometer method Jackson (1973)[5] 

4. Calcium 
Versenate titration method using di -acid extract 

Jackson (1973)[5] 

5. Magnesium  

6. Sulphur Turbidimetric method using HNO3 – HClO3 extract Jackson (1973)[5] 

 

Results and Discussion 

Yield 

The fruit yield of bhendi crop as influenced by different 

treatments is presented in Table 2. The results indicated that 

the higher yield of bhendi fruits were recorded in the pots 

received TS+PM+RTF and which was statistically on par 

with 100 per cent RDF, TS+RTF, TS+SS+RDF and 

TS+PM+RDF. The above trend of results could be attributed 

to the contents of nutrients in tank silt, particularly K, Ca, Mg 

and S. It could also be attributed to the release of 

micronutrients which might have been linked with the organic 

carbon (9.90 g kg-1). Similar results of higher yield with 

addition of tank silt was reported by Binitha (2006) [3], Kumar 

et al. (2007) [8] and Bhanavase et al. (2011) [2]. It was reported 

by many authors that the tank silt addition could result in the 

increased availability of nutrients, particularly nitrogen 

(Binitha, 2006) [3], phosphorus (Kumar and Gowda, 2010) [7] 

and other nutrients (Mathur et al., 1997; Shankaranarayana, 

2001 and Annadurai et al., 2005) [11, 13, 1]. The significant and 

positive relationship of fruit yield with KMnO4-N (0.431**), 

Olsen-P (0.418**), NH4OAc-K (0.456**) and NH4OAc-Mg 

(0.421**) further adds support to the above conclusion. The 

multiple regression analysis had shown that 56.1, 56.7 and 

60.8 per cent of the variation in the fruit yield of crop could 

be explained by soil properties recorded at 5th, 15th and last 

picking respectively. 
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Table 2: Effect of tank silt and organic manures on fruit yield (g pot-1) of bhendi 
 

Treatments Fruit yield 

T1: Control 114.5 

T2: 100% RDF 224.4 

T3: TS+ Remaining through fertilizer 222.9 

T4: TS+PM+ Remaining through fertilizer 241.3 

T5: TS+SS+ Remaining through fertilizer 185.7 

T6: TS+WHC+ Remaining through fertilizer 156.3 

T7: TS+FYM+ Remaining through fertilizer 169.4 

T8: TS+SW+ Remaining through fertilizer 200.3 

T9: TS+PM+100% RDF 202.9 

T10: TS+SS+100% RDF 213.4 

T11: TS+WHC+100% RDF 195.7 

T12: TS+FYM+100% RDF 156.4 

T13: TS+SW+100% RDF 183.7 

S. Ed 19.4 

C.D (0.05) 39.9 

 

Nutrient content of fresh fruit 

The content of nutrients in the fresh fruit is considered to be 

an important quality criterion, since it ultimately determines 

the quantity of nutrients consumed by the human being. With 

the recent awareness with respect to nutritional security, this 

aspect gains significance. From the present investigation, it 

was brought out that the contents of N, P, K, Mg and S could 

be significantly enhanced by the addition of tank silt and 

organic manures. In fact, all these parameters were higher in 

the pots which received organic manures and 100 per cent 

RDF had lower concentration (Table 3). A close scrutiny of 

the data had revealed that addition of tank silt with FYM or 

spent wash or sewage sludge had resulted in higher 

concentration of N, P, K and Mg (Table 3), whereas the S 

content was significantly higher in the treatments where 

pressmud was added along with tank silt (Table 3). Such a 

trend of results could be attributed to the increase in the 

availability of these nutrients in soil coupled with their uptake 

in tune with their availability and efficient translocation to the 

fruit. Somani and Saxena (1971) [15] had suggested that the 

plant nutrient concentration depends on the root surface and 

high phytase and nucleosidase activity provided at the 

rhizosphere by the organic manure addition results in better 

utilization of nutrients by crops, thus increases its 

concentration. The multiple regression analysis had further 

revealed that 49.3 and 41.1 per cent of variation in the N 

content of fresh fruit was controlled by soil properties at 15th 

and last picking, 44.9 per cent of variation in the P content of 

fresh fruit by the soil properties recorded at last picking and 

54.1 and 58.3 per cent of variation in the S content of fresh 

fruit by soil properties recorded at 5th and last picking which 

had clearly brought out the fact that there is certain amount of 

influence by the soil properties. 

 

Total Nutrient uptake (Stalk + Fruit) 

Nutrient uptake depends on the concentration of nutrients in 

different plant parts and DMP. While at the initial stage of 

crop growth DMP is controlled by the soil nutrient supply, at 

later period as the crop nearing its maturity the nutrient supply 

from the soil may not have greater impact. Therefore, at the 

earlier stages of crop growth the concentration of nutrients 

will be higher as the nutrient supply exceeds the rate of DMP 

and at later stages the rate of dry matter accumulation exceeds 

the rate of nutrient supply and thereby the dilution effect, the 

concentration of nutrient get reduces. Therefore, it could be 

inferred that the uptake of nutrients could be taken as index of 

soil nutrient availability. 

In the present investigation, it was seen that the uptake of 

nutrients was increased due to the addition of different 

amendments. Though the growth of plants itself is sufficient 

enough to enhance the uptake of nutrients, the difference in 

the nutrient uptake could be directly linked to the treatment 

imposed. In that context, it was seen that the uptake of N, P 

and S was influenced by the addition of organic manures viz., 

FYM, sewage sludge, water hyacinth compost and spent wash 

(Table 4), whereas the uptake of K, Ca and Mg was 

influenced by the addition of tank silt at 2 t ha-1 (Table 4). It 

was already discussed in the earlier section that blending 

organic manures with tank silt is an appropriate strategy so 

that favourable effects of both the amendments could be 

utilized. For example, the organic manures are known to be 

good source of nutrients like N, P, S and micronutrients, 

whereas the tank silt contains more of Ca, Mg and K. In the 

present investigation, it was clearly brought out that both the 

amendments could influence the uptake of nutrients which 

they contained in larger amount. It is also the fact that the 

addition of tank silt with or without organic manures could 

definitely increase the nutrient availability in soil and thereby 

the uptake of nutrients. Such trend of results was reported by 

many authors like Lourduraj and Rajagopal (1999) [10], 

Nagavallemma and Reddy (1999) [12], Sharma and Dayal 

(2005) [14], Binitha (2006) [3] and Kuppusamy (2008) [9]. 

 

Table 3: Effect of tank silt and organic manures on nutrient content (%) of the fresh fruit 
 

Treatments N P K Ca Mg S 

T1 0.211 0.041 0.324 0.091 0.093 0.020 

T2 0.298 0.052 0.339 0.103 0.102 0.024 

T3 0.223 0.046 0.335 0.100 0.100 0.020 

T4 0.302 0.052 0.359 0.123 0.107 0.032 

T5 0.299 0.053 0.346 0.135 0.115 0.028 

T6 0.315 0.050 0.362 0.122 0.110 0.026 

T7 0.332 0.054 0.373 0.120 0.111 0.023 

T8 0.296 0.051 0.359 0.124 0.113 0.026 
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T9 0.229 0.049 0.343 0.102 0.111 0.019 

T10 0.273 0.052 0.345 0.200 0.109 0.020 

T11 0.290 0.048 0.320 0.104 0.098 0.020 

T12 0.280 0.050 0.326 0.108 0.097 0.021 

T13 0.332 0.053 0.372 0.137 0.102 0.018 

S. Ed 0.012 0.002 0.012 0.039 0.006 0.002 

C.D (0.05) 0.023 0.003 0.024 NS 0.011 0.004 

 

The multiple regression analysis had further shown that the 

uptake of nutrients viz., N (60.8%), P (67.9%), K (66.2%), Ca 

(47.2%) and Mg (52.5%) were influenced by soil properties 

recorded at harvest. It is logical to infer that the nutrient status 

at harvest is directly linked to corresponding uptake values 

and therefore a significant relationship add support for the 

above inferences. 

 
Table 4: Effect of tank silt and organic manures on total nutrient uptake (mg pot-1) by Bhendi 

 

Treatments N P K Ca Mg S 

T1 357.2 70.73 634.9 409.2 283.9 154.1 

T2 724.9 137.8 1047 701.4 397.3 195.6 

T3 700.7 134.3 1018 778.8 508.3 181.7 

T4 652.0 129.5 976.5 660.1 373.6 196.5 

T5 725.6 121.4 889.5 703.1 445.4 172.8 

T6 661.9 119.9 888.9 702.5 448.9 204.4 

T7 799.3 119.6 957.8 660.9 448.4 176.6 

T8 703.7 129.7 899.9 706.4 442.7 182.7 

T9 637.7 123.1 888.9 629.5 403.1 176.4 

T10 707.5 141.3 938.1 732.6 465.2 198.6 

T11 654.2 104.7 777.9 553.2 443.3 146.5 

T12 616.1 101.9 705.5 580.5 393.8 196.3 

T13 787.2 124.5 866.3 671.7 480.4 197.0 

S. Ed 40.0 6.17 38.6 34.55 21.9 12.5 

C.D (0.05) 79.7 12.29 76.9 68.8 43.5 24.9 

 

The amendments used in this investigation viz., tank silt and 

organic manures were proved to be good source of nutrients, 

the tank silt being rich in mineral elements like K, Ca and Mg 

and that of the organic manures in N, P, S and trace elements. 

In that way the present investigation had proved beyond doubt 

that combining these two amendments could be a useful 

proposition, though no single organic manure is capable of 

improving all properties. It was also noticed in particular that 

among the combination of tank silt with various organic 

manures, combining tank silt with pressmud was found to be 

a better option followed by FYM, sewage sludge, water 

hyacinth compost and spent wash. It was also noticed that 

addition of this organo mineral amendments could positively 

influence the plant parameters when they are applied over and 

above the 100 per cent RDF rather than accounting their 

nutrient contribution during fertilization.  
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