
 

~ 1315 ~ 

The Pharma Innovation Journal 2021; 10(6): 1315-1318 

  
 
 
 
 
 
 

 

 

 
ISSN (E): 2277- 7695 

ISSN (P): 2349-8242 

NAAS Rating: 5.23 

TPI 2021; 10(6): 1315-1318 

© 2021 TPI 

www.thepharmajournal.com 

Received: 09-04-2021 

Accepted: 24-05-2021 

 

Ravi 

Department of Horticulture, 

Centre of Excellence for Fruit, 

Mangiana, Sirsa, Haryana, India 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Corresponding Author: 

Ravi 

Department of Horticulture, 

Centre of Excellence for Fruit, 

Mangiana, Sirsa, Haryana, India 

 

 

 

 

 

 

 

 

 
 

 

Analysis of water retention capability of treated soils 

with coir pith admixtures 

 
Ravi 

 
Abstract 
The water developments in the unsaturated zone, along with its water holding limit are vital for 

evaluating the water interest of the vegetation, just as for the re-energize of the ground water stockpiling. 

The use of admixtures can antagonistically further develop the soil properties, accordingly balancing out 

the clayey soil. An endeavour toward this path has been made in this review by directing the necessary 

tests on various kinds of soil tests gathered from different areas with and without admixtures like coir 

pith, coir substance manure and vermi fertilizer. Assessment of the outcomes are introduced and a plan 

system has been proposed for a superior water system booking and the board. 
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1. Introduction 

Soil dampness assumes a cardinal part in supporting biological equilibrium and farming turn 

of events. Sadly this asset is limited and its utilization has not been exceptionally reasonable. 

Despite a few water the executives programs coordinated in this country, the real water used in 

horticulture is just a single third of the absolute utilizable surface and ground water assets. 

Along these lines there is a particular requirement for a basic survey and appropriate 

anticipating the ideal use of water for crop creation. The diverse actual cycles making up the 

soil water balance are penetration from precipitation or water system, reallocation of the 

invaded water in the soil water zone, plant water take-up principally as real dissipation and 

permeation out of or slim ascent into the repository of soil water. The better use of downpour 

fall, water system offices and powerful control of soil disintegration and run off rely to a great 

extent upon the water retention attributes and erodibility records of the soil. Soil surface, 

natural matter and cation trade ability generally decide the water retention/delivery and 

penetration rate in soil. The water developments in the unsaturated zone, along with the water 

holding limit of this zone, are vital for the water interest of the vegetation, just as for the re-

energize of the ground water stockpiling.  

The water that falls on the land or added to a soil by water system moves in various ways. In 

vegetated regions, 5 – 40% is normally caught by plant foliage and gets back to the climate by 

vanishing while never arriving at the soil. In some evergreen woodland regions, 33% to one a 

large portion of the precipitations is caught and doesn't arrive at the soil. In level regions with 

friable soils, the vast majority of the additional water infiltrates the soil. Yet, in moving to 

sloping regions, particularly if the soil isn't free and open, impressive run off and 

disintegration happen, along these lines diminishing the extent of water that can permeate into 

the soil. When the water infiltrates the soil, some portion of it is exposed to descending 

permeation and inevitable misfortune from the root zone as seepage happens. In sticky regions, 

up to half of the precipitation might be lost as seepage water. Be that as it may, during times of 

low precipitation, a portion of this descending permeating water may later climb into the plant 

root zone by slim air circulation, and accordingly become accessible for plant ingestion. Water 

is the significant contribution for the development and advancement of a wide range of plants. 

Plants ingest water. The accessibility of water, its development and its retention are 

administered by the properties of soil. The properties like mass thickness, mechanical 

structure, pressure driven conductivity and so on rely upon the nature and arrangement of soil 

and land use attributes notwithstanding the enduring cycles and the geographical 

developments. 
 

2. Dampness Development through Soils: Infiltration of Water  

Precipitation or water system water when added to soils may either penetrate, gather or run off.
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Hillel proposed the term infiltrability to assign the penetration 

motion under ponded conditions with zero water profundity at 

the soil surface. For precipitation or water system rates not 

exactly the infiltrability, the invasion motion would be 

indistinguishable from the application rate. Water admission 

by the soil would then be constrained by the pace of 

precipitation or water system. Some normal penetration types 

include: (a) ponded water invasion into homogeneous soil, (b) 

steady or variable (non-ponded) water penetration into 

homogeneous or heterogeneous soil, and (c) penetration into 

misshaping soil materials. Answers for the consistent and 

temperamental water stream conditions, dependent upon the 

important beginning and last limit condition, add to our actual 

comprehension of the invasion cycle. Philip proposed 

mathematical answer for one-dimensional vertical invasion 

into soil. These investigations have been utilized for 

descending invasion and up slender ascent tests for quite 

some time and permeable materials. Exact forecasts of soil 

water development have been accomplished at whatever point 

the soil didn't grow or shrivel after wetting or at whatever 

point the soil water acted as a homogeneous liquid. 

 

3. Research Methodology 

To concentrate on how the water system water goes through 

the soil texture and how the retention limit of each soil type is 

impacted by its geotechnical properties, soil tests were 

gathered from ranch terrains of seven unique areas. The soils 

were then treated with admixtures like coir essence to further 

develop the water retention limit and to recognize the 

boundaries that impact the retention. Mass examples of soils 

were gathered in jute sacks from seven distinct areas ready for 

development. Since the soil that is utilized for development is 

just the top soil, soil tests were gathered from the main 30 

cms as it were. Every one of the examples were air dried and 

the irregularities were broken by crushing among thumb and 

fingers. The grain size dissemination by IS Classification 

continued in geotechnical designing. The nature of water 

utilized in the investigation was exposed to physico substance 

and bacteriological examination. Coir essence, a result of coir 

industry is the three admixtures chose for the current review 

and this is known to contain high natural carbon to help air 

circulation porosity. Field limit, permanent wilting and water 

content at various soil attractions utilizing pressure plate 

contraption are the strategies utilized. 

 

4. Data Analysis 

The admixtures utilized for the review were added at 1, 3, 5 

and 10% by dry load to the soils S1, S2, S3 and S4. The soils 

with the admixtures were filled at the overall thickness around 

equivalent to that of typical field conditions, in the barrel 

shaped compartments in similar strategy for the four soils. 

The soil tests were immersed and permitted to deplete to the 

field limit at room temperature. The water content of the 

examples was estimated every day to find the deficiency of 

water content, for a time of 30 to 35 days until deficiency of 

weight was viewed as unimportant. The field limit and 

extremely durable shrinking point of the four treated soil tests 

were dictated by utilizing pressure plate contraption and the 

aftereffects of that with 10% admixtures are provided in Table 

1. 

 
Table 1: Enhancement of Plant Available Water with dmixtures 

 

Kind of Soil Field capacity (FC) Permanent wilting Plant available water Percentage increment in PWP 

S1 19.3 10.0 10.8 - 

S1 + 10% CP 55.1 25.9 30.5 270.5 

S1 + 10% CC 43.5 20.1 24.5 215.5 

S1 + 10% VC 30.2 13.4 14.2 140.5 

S2 40.7 19.9 20.8 - 

S2 + 10% CP 80.2 36.2 43.7 220.5 

S2 + 10% CC 70.3 34.5 33.2 175.8 

S2 + 10% VC 42.7 20.8 24.6 125.4 

S3 20.9 8.9 12.7 - 

S3 + 10% CP 54.7 25.6 30.8 255.3 

S3 + 10% CC 45.6 22.5 22.5 200.2 

S3 + 10% VC 30.1 14.2 15.8 138.7 

S4 30.2 15.09 13.1 - 

S4 + 10% CP 47.7 20.8 26.2 21.5.3 

S4 + 10% CC 50.0 26.0 24.5 210.5 

S4 + 10% VC 35.2 16.0 19.9 128.1 

 

It has been now detailed in writing that unreasonable 

utilization of added substances might adjust the actual 

attributes of the soil radically. There can likewise be 

substance collaborations among soils and the added 

substances, whose items/results might influence plant 

development. Henceforth a roof on the greatest rate is 

fundamental and many examination laborers suggest 10% by 

dry load of the soil. Consequently examinations have been 

done in this work choosing 1, 3, 5 and 10 rates for the three 

admixtures – coir essence, coir substance fertilizer and vermi 

manure.  

 

4.1 Soils Treated with Coir Pith (CP)  

The soils S1, S2, S3 and S4 were treated with CP in shifting 

rates and kept at room temperature in holders to decide the 

vanishing misfortunes of the treated soils. There varieties 

were plotted with water content versus time. Fig 1 shows the 

variety of water content with time for soil S1 when blended in 

with 1, 3, 5 and 10% of CP. It very well may be seen from the 

bends that there is radical improvement in the water holding 

limit of this soil. For the unamended soils, the field limit was 

just 19.3%. On treatment with 10% CP, the field limit 

expanded to 55.1% which is 2.8 occasions that of S1 alone. 

There is a consistent expansion in field limit with respect to 

expansion of 1, 3, 5 and 10% of CP. The pattern of dissipation 

bends is very like the first soil. It can likewise be noticed that 

as on account of unique soil, the corrected soil additionally 

arrives at a consistent state wherein vanishing misfortune is 

nil or entirely irrelevant. The main contrast is the time taken 

for this which is around 30 days for the soil alone while it 
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increments to 45 days for soils treated with 10% of coir 

essence. From table 1 it tends to be seen that the super durable 

withering point (PWP) for soil S1 is 10.0% giving plant 

accessible water (PAW) of 10.8%. At the point when S1 is 

treated with 10% CP, the PWP improves to 25.9% and the 

PAW is pretty much as higher as 30.5%. This implies the 

PAW which was 10.8% for the soil alone improves to 30.5% 

which is just multiple times as that of soil alone. This 

unmistakably draws out the huge benefits of treatment of soils 

with CP, not exclusively to expand the plant accessible water 

yet additionally the water system stretch, acquiring extensive 

saving in water system water.  

Fig 2 displays the water content - time relationship for soil S2 

treated with CP. Because of the greater fines content, it has a 

higher field limit of 40.7% and PWP of 19.9%. The PAW 

improves from 20.8% to 43.7% which 2.5 occasions the worth 

of untreated soil S2. It can likewise be noticed that while the 

improvement in PAW was multiple times for S1, it just 2.5 

occasions for S2. This is because of the greater substance of 

fines in S2 which shows that the admixtures are more 

successful with coarse grained displays than fine grained 

soils. 

 

 
 

Fig 1: Variation of Water Content with Time for S1 Mixed with CP 

 

 
 

Fig 2: Variation of Water Content with Time for S2 Mixed with CP 

 

5. Conclusion 

Despite the fact that coir substance is brilliant in this regard, it 

has a high C: N esteem 112:1 which opposes microbial 

debasement. Coir essence fertilizer with a C: N proportion 

24:1 is more agreeable in this regard. The water content Vs 

time bends show that for untreated soil S1, the consistent state 

in water content is reached by 30 days while for treated soil, it 

is around 45 days. These figures unmistakably show that coir 

essence as an admixture, works on both the water content and 

water retention qualities of the soil. The PAW which was 

10.8% for soils S1 improved to 30.5% which is multiple times 

as that of soil alone. Hence coir essence as an admixture 

works on the exhibition of the relative multitude of soils yet it 

is more compelling in sandy soils contrasted with silty soils. 
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