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ABSTRACT

Soil texture and organic matter content are the key components that determine soil water holding capacity (WHC).
Management practices designed to improve soil structure are the main way to improve WHC. The object of this
study was to improve the WHC of farm soils by the addition of organic fertilizers. Soil obtained from 10 different
areas in Jaffna peninsula and evaluated the effect of organic fertilizers such as compost fertilizer and cow dung on
the WHC of those soils. The soils from Urumpirai (0.536 + 0.04) and Ariyali (0.535 # 0.01) showed higher mean
WHC where as soil from Iddaikaddu showed lower mean WHC than other soil samples. A significant difference (p<
0.05) was observed on mean WHC of each soil sample with compost fertilizer and cow dung treated separately
when compared to the control. Addition of compost fertilizer and cow dung treated separately increased the mean
WHC of each soil sample. Cow dung doubly increased the WHC of each soil sample. The best option for a farmer is
to increase their soil organic matter to increase the WHC of their farm soil. More water in the soil could save time,
money and energy spent on frequently irrigating garden plants, pot plants, glasshouse plants and general
horticulture.
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INTRODUCTION

Water holding capacity of soils is controlled priihaby: (i) the number of pores and pore-size ritisttion of soils;
and (ii) the specific surface area soils. Becadseaeased aggregation, total pore space is ise#l, 2, 3, 4].
Furthermore, as a result of decreased bulk dertsigéypore-size distribution is altered and thetigdanumber of
small pores increases, especially for coarse tedtspils [3]. Since the tension which causes aquéat pore to
drain is dependent on the effective diameter ofitre, greater tension is required to drain smalép, compared to
large pores. The increased WHC at lower tensiomd 5 those at field capacity is primarily the hesd an
increase in number of small pores. At higher tamsiclose to wilting range, nearly all pores aredilwith air and
the moisture content is determined largely by thecHic surface area and the thickness of watersfibn these
surfaces. Sandy soils have much less surface hesadayey soils and, thus, retain much less watdrigher
tensions. However, with the addition of organic teratspecific surface area increases resultingareased WHC at
higher tensions [3, 5]. Soil "holds" water avaifdr crop use, retaining it against the pull ahgty. This is one of
the most important physical facts for agricultufehe soil did not hold water, if water was freeftow downward
with the pull of gravity as in a river or canal, weuld have to constantly irrigate, or hope thatited every two
or three days. There would be no reason to prgaitei And there would be no such thing as dry-fanching. Soil
texture and organic matter are the key componéatdietermine soil water holding capacity.

Application of wastes, either for plant nutrienpply or for disposal purposes, increases the Cerwrdf the soil.
An increase in C content of the soil increases eggion, decreases bulk density, increases watdingacapacity,
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and hydraulic conductivity [1, 2, 3, 4, 5, 6, 7,98,10, 11, 12, ]. The objective of this studyascbompare the water
holding capacity of different soil present in Jaffpeninsula and to find out the effects of orgaieitilizer
applications on the water holding capacity of thesis.

MATERIALS AND METHODS

Effect of organic fertilizers on the water holdingcapacity of soil samples

Numbers of small holes were picked in the baséetin box. The box was filled with 100g of aireltiand sieved
soil which was obtained from Thirunelvelly area.ef30g of compost fertilizer and cow dung were mhike that
soil sample separately. Soil sample in the absehoeganic fertilizers was used as control. Wataswdded to that
soil got saturated. The tin was kept in a slanfingition and hanged it to a stand with the helptofig. Extra water
came out of the perforation at the base. It wasast to stand for a while. When water drops wespstd to come
out, the soil was removed and weighed immediat&fierwards the soil was kept in a hot air oven anied at
105°C for 48h [13]. Then the soil sample was cooled itessicator and weight was recorded. The sameguce
was repeated for different soils which were obtdifieom various places in Jaffna peninsular suchEdali,
Urumpirai, Manthikai, lddaikaddu, Kaithady, Chavekari, Ariyali, Sanguveli and Naavaly.

Calculation of Soil water holding capacity per gramof soil

Water Holding Capacity of soil Weight of soil after —  Weight of soil after
(per gram of soil) = water drained off (g) kept at £05for (g)48h

Statistical Analysis
ANOVA and LSD were carried out by using SAS paka@‘ﬂ/eight of initial soil (100g)

Results and discussion

Water holding capacity refers to the amount of whtdd between field capacity and wilting pointdéiie 1).Soils
vary in their water holding capacity according leit structure, texture and bulk density relatibipgo total pore
size distribution. Soil with little water holdingpacity soon dries out, reducing evaporation friansiirface. In turn,
the rapid decrease in soil water potential plades tegetation under greater stress, which in tecuces
transpiration as the stomatas close. Photosyntheséecordingly reduced. The soil with small wateiding
capacities will require more frequent irrigatiomththose with large water holding capacities.

Saturation  Field Capacity Wilting Point
All pores are full of  Availoble woter far - Mo more water is
water. Gravitational plant grawth available to plants

wealer is st

Figure 1: Stages of water holding [14].

Soil samples obtained from 10 different areas iffndasuch as Erlali, Urumpirai, Thirunelvelly, Mduiltai,
Iddaikaddu, Kaithady, Chavakacheri, Ariyali, Sangjinand Naavaly. Results were analysed statisgicafiing
ANOVA and LSD were carried out by using SAS pakag®ong these, soil samples obtained from Urumgziral
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Ariyali showed higher WHC than other soil sampl&alfle 1). But the soil obtained from Iddaikadduwéd less
WHC compared to other soil samples. The increasétCVdt lower tensions such as those at field capasit
primarily the result of an increase in number omores.

Organic matter and soil aggregation are inverselgted to runoff volumes and sediment loss [15, T6E low
runoff losses may be due to improved soil phygicaperties as a result of waste applications. Bezad increased
aggregation, less erosion has also been reportdd [18].

At higher tensions close to wilting range, neatlypares are filled with air and the moisture caontes determined
largely by the specific surface area and the thesknof water films on these surfaces. Sandy saile Imuch less
surface area than clayey soils and, thus, retaichnhess water at higher tensions. However, withatidition of
organic matter, specific surface area increasestires in increased WHC at higher tensions [3, 5].

Table 1: Water Holding Capacity of soils from different terrains in Jaffna peninsular

Terrain WHC
Thirunelvelly | 0.356+ 0.03
Erlali 0.5+ 0.02
Urumpirai 0.536+ 0.04
Manthikai 0.428+ 0.02
Iddaikaddu 0.335+ 0.01
Kaithady 0.449+ 0.03
Chavakacheri| 0.467+ 0.01
Ariyali 0.535+ 0.01
Sanguveli 0.352+ 0.005
Naavaly. 0.444+ 0.01

Note: Values are given as Mean + SD of six replicated experiments

Statistical analysis showed that there was a sogmif difference in the mean (p< 0.05) WHC of eaol sample
with compost fertilizer and cow dung treated sefdyavhen compared to the control. Addition of carsporganic
fertilizer and cow dung separately increased theGAdHfl the each soil sample (Table 2). But the additf cow
dung increased the WHC of the each soil sample lgidhlan addition of compost organic fertilizer. Ta#ect of
solid wastes on soil physical properties largelpadels on the rate of decomposition of wastes ancbittribution
to soil organic C. Factors affecting the rate aataposition include (i) chemical composition of thaste (i.e., C
content, C/N ratio); (ii) temperature, (jii) soilaisture; (iv) method of waste application, i.esface-applied or soil-
incorporated; and (v) rate of application [19].

The water retained by the cow dung was higher tdwanpost organic fertilizer. Therefore addition ofracdung in
crop lands increases the WHC of soil this addigahance plant growth and improve water use effigie®rganic
matter percentage influences in the water-holdeqgacity. As the percentage increases, the watéirgptapacity
increases because of the affinity organic matterfbawater.

Table 2: Water Holding Capacity of soils from different terrains in Jaffna peninsular in the presenceof
Compost organic fertilizer and Cow dung separately.

Terrain WHC c_)f_ Soil in the presence of J‘
Compost organic fertilizer Cow dung
Thirunelvelly 0.551+ 0.03 1.213£ 0.04
Erlali 0.64+ 0.02 1.415 0.06
Urumpirai 0.631+ 0.02 1.28% 0.03
Manthikai 0.555+ 0.03 1.353 0.01
Iddaikaddu 0.555+ 0.02 1.144 0.03
Kaithady 0.655+ 0.02 1.374£ 0.05
Chavakacheri 0.660+ 0.006 1.445 0.02
Avriyali 0.586+ 0.088 1.435 0.008
Sanguveli 0.473+0.01 1.362: 0.01
Naavaly. 0.5208+ 0.004 1.3380.01

Note: Values are given as Mean + SD of five replicated experiments
CONCLUSION

Water holding capacity increased with addition famic fertilizers, but increases vary with solttee. The results
from this study indicated that the addition of cdung increased the WHC of the soils doubly thanitawhdof
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compost organic fertilizer. The water retain by tiwev dung is used by the plants and this additidmaaces plant
growth and improves water use efficiency. More warethe soil could save time, money and energynspa
frequently irrigating garden plants, pot plantgsghouse plants and general horticulture.
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