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Charmasena
machinery cansed permanent destriction o the land resource. As a result, the forest
environment in these areas has disappeared duc o a lack of planming. Farmer
{1957), ene of the carly rescarchers who realized the misconception of land use
planning in colonization, has very correctly stated his views as follows:

Ideally, at any rate, each colony needs village forest, to use the terminology of
the mapping-out proposals of the Land Commission; the function of this forest
iz ta provide timber for fencing, bnlding, firewood. and so on, much as in the
medieval European Village, The Wet Zone Low Cowuntry immigrant is, of
course, unlikely to have had thiz amenity in s old home, neither @5 the
Kandyan if he has come from an estate-girt village, but the Dy Zone peasant
iz used to a forest on his door step. A number of proposals have from time to
time been made for the allocation of forcst to the Ceylon colonics; and there
are o nutber of colonies {notably Iranamadu colonics, Kagama Old, and
Ridibendi Ela) where there are defimite reservations for colonists’ use.  But
clsewhers there iz no specific provision, and colonists arc wont to help
themselves from jungle or from conservational reservabions, not a very
satisfactory state of affairs. The problem of village forest is, in fact one which
needs attention.

The importance of such a statement is that as carky as the  1950's, it was reahized that
communal wse of drv zone forest land cannot be agnored in planning.  The
consequence of neglecting this would be the complete destruction of the forest
TESOUrcE.

Destruction of the depnse forest in the drv zone has occurmed, not only dus to the
creation of irrigation schemes and associated settlements, but also due to extensive
clearing of land for chena cultivation,  Approximately 26 percent of the
Anuradhaprua district is under forest cover. However, this percentage 18 as fow as
|3 percent in some areas where a large extent of land has becn apened up for chena
cultivation and it i as high as 47 percent in areas with low pressure on the use of the
land (Tahte 1)

Tahle 1. Summary of some land vses in Anuradhapura District.

Land use Horowpathana Thirappang Anuradbapura
Diyision Division District
Trdal extent (ha) #5500 31,604 717,90
Dense forest 40% % 17%
Open forest 7% 6% 9%
Serulb fand 15% [ §%% [ 4%
hena | %% 6% 2R%

Source | Survey Depanment of Sre Lanka, 1991
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As a result of chena cultivation in the dry zone, there is a broad spectrum of
successions with a wide diversily i plant composition in the natural vegetation. The
scrublands are the result of abandoning chena lands after deterioration of land
productivity has set in. This then beging its long recovery period from serub to forest
- if conditions favour this process. However, due to the increasing demand for arablc
land with a goed physical base, scrub lands usually soon o back into cultivation
Typically, man's interference with the natural vegetation results in the complete
removal of forest cover for cultivation. However, some of the remaining forest |ands
have beon exploited by selective logging.  As a result, the dense forest cover is
reduced to open forest land rosulting in changes iy ecology and hydrotogy, In the
past, this type of open forest land wag purposely left by village communitics fo serve
ag a source of tmber, firewood, fruits, medicine and many other needs. AL preseat,
communal use of forests has been restnicted by seveml legislative Acts bur the
importance of such village forests s recognised - ¢ven by policy makers and other
relevant authorites.  Thus, the present study was designed with the objective of
assessing the maghitude of soil erosion taking place on land subjected to use by loeal
corunumties. The tvpes of land use’ vegetation cover considered for this study were
community wsed forest, serub vepetation and cultivabing chena lands.

METHODOLOGY

Study Site

The study was carnied out at Paindikulama in Anuradhapura distriet. Paindikulama
i5 .4 traditional village where the small tank i considered the heart of the village
Barmers peactise both chena and lowland irrigated farming,. Pamdikuiama tank is
o of the cight upper-most tanks in the Maha Kaoumill tank cascade which 15 a
chuster of 18 simall tanks.

Famdikulama tank has a capacity of 26 ha m spread over an area of 16 ha, which is
suppesed to sepport the culuvation of' 54 ha,  Thes the irmgation potential of the
Paindikulama tank iz 0.48 m. These data indicate clearly that famiers must scck
other farming opportanitics - mostly chena in the catchment of Paindikulama tank
which has an extent of 123 ha.  The land use summary of the Paindikulama tank
catchinent i mven in Table 2.

Tahle 2. Land uge summary of Paindikulama tank catchment.

Land use Extent(ha) Peroentage
Denge forest ina ils
Open forest 187 152
Scrubland 200 2348
Chena land 33.1 27.0
Fightlood resion 3.3 23
Total 122:7 100.0
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Dharmasana
The study has two main components, The first was a survey to identify plant species
in apen forest and scrublands, The sccond was lo measure unoff and sodl loss from
apen forest, scrubland and chena.  The swdy was conducted during the pericd
Movember, 1988 to May, 1990,

Flant Compositinn Survey

Farmers were interviewed to obtain an inventory of plant species found in the arca.
The uses and services of the plant specics were also recorded, A ficld su FYEY Wil
carried out to prepare & list of plant species available in the Paindikulama tank
catchment

A 50 m by 50 m block of land, which had been vsed by villagers for various
purposcs other than cullivation, was demarcated and a 5 m by 5 m grid survey was
carried out in the block locating all trees, including dead stumps.  Girth, location,
approximale age and height were recorded for each tree,

Soil Loss and Funelf Mensurements

Three land wse tvpes were selected for soil loss and runoff measurements, They are:
(a) open forest resulting from a reduction of canepy cover after complete or partial
removal of trees by the commumity, {b) scrubland formed after fallowing the chena
tamdd for & to L0 years; and (2) chena Tand under cultivation during the study period.
Twa plots of 22 m by 4 min size were selected from each land use tvpe. Land slope,
bulk density and infiltration rates were measursd without disturbing the vepetation in
the plots. Plots were constructed with cement plastered brick boundaries,

Two runeff collecting tanks were constructed for each plot such that one tenth of the
excess water from the first tank would flow into the second tank, The size of the first
tank was 4 m by 0.5 m by 0.5 m, and of the second. 2 mby 1 m by 0.5 m. The
capacity of the runoff collecting tank system was 11 m?, this bemg sufficient to
measure 73 percent nunolf produced from a daily rainfall of 130 mm. The design of
the runaff collecting tank system is given in Figure 1.

Soil infiltration rates were measured near to the experimental plots.  Standard
nfiltrometer rings were used and measurements were taken after saturating the soil
for at least 24 hours, Crust formation or surface soil disturbance was prevented by
pourmng water slowly onto a picce of jute sack laid on the snil surface,  Six
infiltration measurements were taken from the six runoff plots representing two
points for cach land use tvpe.

Bulk density measurements were taken from the ares surrounding each nunoff plat.
Samples from the surface laver were collected using 5 cm diameter and 5 cm hugh
sampling rings . Six samples were taken from each plot.
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All six plots were located within an extent of about one hectare in the Paindikulama
catchment. Tt was found difficult 10 seleet the six plots on land with the same slope,
s0 diroct measurcments of so1l toss could not be compared, If slopes are lower than
20%, the slope factor docs not have a significant coffcct on runofl’ (Dharmasena,
1992} The Universal Soil Loss Equation {LSLE) was used to find the Erosion
coulTicient {Ee) values which are independent of erosivity, crodibility, and land slope
and slope length (Dharmasens | 1994a).  These values were wsed to estimate annual
soil loss from the three diffcrent land uscs, Raimfall ronoff relationships were
developed using monthly totals, and wsed subscquently o estimate annual runaff
amounts,

RESULTS AND DISCUSSION

Community Used Forest

From the interviews with villagers, an inventory was prepared and 76 trec species
were listed, OF these, 49 species could he identified from the field survey’ carmed oul
in the Paindikolama tank catchment.  The 10 most dominant specics weres
Kunumella  (Dresperos  ovalifelie), Vevarana  (Alsvodaphne  semecarpifodic).
Satmwood (Chloroxylon swieremia), Path-kokativa (Goreinia marella) Ulkenda
fPadvalthio persicafilia), Gulupeththa (Crpplocarpa wightiana), Weera (Neriun
odarym), Boradamana (Urewia polpgemal, Kinkoon (Faisara pivetdia),  and
Gialsera (Tricalysta erythrospera). Most of the tree speeies found m the community
used forest do have thee ability of regrowth if not removed completely

A detailed survey was carried in a block of 50 m by 50.m closer to the sites of the
runott plots, 120 trees wore found in this hlock giving a tree density of 4.8 trees
A m'. The dead stumps of ancther 20 trecs were also found mside the block
High and medium strata were distinct in the canopy architeciure and they contributed
much to the ahove plant density, This valus is simifar to that observed 1 matun:
homegandens under major imigation schemes but lower than other homegardens
where introdeced medium canopy species are dominant (Dharmascaa, 1994L).
Figure 2 shows the spatial distribution of frees indicatng the degrec of man's
interference in the village forest. Most of the trees were found as regrowth, and open
arcas causcd by dead trecs were found to be regenerating wath the same tree specics.

The interviews revealed that the village community uses the adjoining open forest
land for five main purposes. They are;- a) firewood (dara) collected from dead
branches and stumps, b) fencing posts (katta) and sticks (ini) from live trees, ol
medicinal parts such as bark, leaves, rools, Mowers, nuts ete, of vanous horbs, d)
house construction materials such as round poles, planks, wood sticks ete. amd ¢)
timber for fumiture and vanous other purposes, The number of specics wentificd for
these main uges are shown in Table 3.
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Table 3. Purpnses served by tree species in the community used forest

Purpose _Tree specics No e
Firewood a0 a1
Fencing 26 33
MMedicine i 47
Heuse construction 22 45
Timhcr L5 3l

Serub Vegelation

A total of 27 plant specics was found in scrublands.  OFf these, some specics are
comman (o both scrub and foresl. Dominant specics in the serub vegetarion wore
Yoverana (A veodupine - semecarpifiiia), Kaduru (Cerbera manghas), Hinguruy
(Acocia  columinariz), Karapincha durrave boenisdl), Kurativa (Memecylon
rostratem), Ulkenda  (Polyalibie persicifolia), Mecgon karapincha  (olowsera
tahieer), Kudununisa (Phalassia hemprichil), Karamba (Carissa spinaran) and
Podisinghomaran (upaloriune odoraium;,

Soil Erozion

In the study site, the open forest used by the community was found on the upper
slopes, and chena and serublands were found i the lower parts of the catena. The
bulk density of surface soil was low (1,15 glem’) in the forest, moderate (1,23 glem ™)
in scrwbland and high (1.3 giem’) and variable {1,21 1o 1,59 E.-'mn?']l it the chena land,
Even though the same sol (Rhodustalf) was found vnder the three types of
vegetation, the basic infiltration rates observed were different,  Under forest cover,
the mfiltration rate ranged form 42 to 47 mm/bre showing a considerable capacity to
absork the intensive rains which find their wav down through the different canopy
strata of the forest. I a previous study, Somapala (1984) obscrved that the basic
wnfiltration rate mnged from 18 (o 38 mnvhr in the forest and from 13 to 40 mmvhr in
cultivated areas. These obscrvations suggest that forest lpnds have undisturbed sml
whereas the upper soil layer of chena and serublands may have been compacted
resulting in low infilieation. This is well explained by the bulk density valucs of the
upper soifl lavers,  Tablo 4 shows land slope, bulk density and infiliration rates
observed for the three land uses under study,

Table 4. Land slope, bulk density and infiltration data in the study site.

Land use Slope Bulk density Infiltraticn
(%) (gicm’) {mmhr)
Orpen forest I3 113 42
e [ 16 47
Scnib & el 29
3 125 IR
Chena o 1.1 25
3 135 26

i
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Dnarmazena
Soil loss and renoff measurements were taken during the period November, [B8E
Moy, 1990, Data were secorded for 37 storms,  The total randfail of these storms
was 1127 mm, S0 loss measurements showed that for cultivated chena, 12,5 mtha
ot soil was lost from 5 percent slope and 23 mt/ha of seil from 10 percent slope. The
study penod coverad two Maka and two Yala seasons, but the first Maha season was
incomplets as measurements were started fate in Movember,  Swmce all rainfall was
n constdered in the study, the reported values cannot be used 1o caleulare average
annual sml loss for these land wses. Soil erosion from forest lands was found o be
neghigible, and the scrubland which was covered with regrowth of natural vegetation
has kept the eresion tea mummum. Table 5 g the summary of soil loss data
ishaerved in the study

In-order to cstamateannual goil lose valwes, the modified Universal Soil Loss
Equation {USLE) wiss weed a8 described by Dharmasena [19%4h)

A = REALS): B

where, A is spil [ogs {metric tonnes per beclare), K s erodability, (L8)u 18
the maximum stopesleneth fctor, and Ec iz the crosion cosflicient

Table 5, Sotl loss data feom different Eand pees,

Land slope Slape Soil boss
{20 {t'ha)
Chpsem Forest I3 .93
14 (.02
Scrub fand & 003
5 a2
Chena 9 22.599
5 [2.54

From the cquation, it was found that Ec values for open forest, serubland and chena
were BO004, 0003 and 0,237 respeetively,  Rainfall analyvsis indicated that the
average anmual crosivity at Mahe Huppadlama s 125 monvha,  Erodibality of
Rhodustalf 1s 0.55, For an average terain condition, the (L8, 8 close 1o 0,744,
Using this information, the annual soil loss values for forcst, screb and chena lands
could be cstimated as 0.02, 0.26 and 121 tha regpectively. The permissible annual
soil losg rate for Alfisols in the dry zone has been taken as 3 vha (Dharmasena,
1992y Resulls mdicate that neither community used forest nor serub vegetation
exceeds this threshold limit. However, the chena land, which is in a crisis condition,
ngeds much more attention regarding the cantrol of sml erosion,
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Runafl
Duriog the study peniod, runcfT measurements were made for the same 37 storms
which were considered for soil loss measoremonts. A summary of runoff data is

given 1 Table 6.

Table 6. Runoll from different land uses. Total rainfall: 1127 mm.

Land use Slope Runoff Runoff

[%n} 1V o

Oipen forest 13 I ]
19 i I

Scrub land 8 16 1
5 23 2

Chena o 204 I8
5 S0 45

Runoff data observed on a dailv basis were used (o develop monthly rainfall-rinoff
relations for three different land uscs,

Open forest Ro=001 Rf-02 FF=072"
Serub land Ro=002 RF-0.5 F=081"
Chena Ro=054 Rf-17, F =087

where, Ro is monthly runoft {mm), B 15 monthly rainfall {mm} and * denotes
sigmficance at 1 % probability level,

Om the basis of these relationships, monthly runoff values were estimated using the
monthly mean rainfall data of Maha Dluppallama 1o order to obtain the annual nenaff
amounts and their distributions (Table 7).

Tahle 7. Seasonal and annual runoff values estimated from rainfall

Season Yala Maha Ansual
Feb, - Junc Scpt, - Jan.
Moaen rainfall {man) 434 it 4 1380
Runall
Orpeen fovrest 4 mm (1%} & omm (] %) 2 mm  1%5)
Scrub land T mm (2%) 16 mun (2%} 23 mm {2%)
Chena 15% mm [37%) 391 mmn (445%40] 552 mm {40%%)

Percent runoff valees are in parenthesis.




Lhatmasend
Resulis clearly indicate that even during the minor puny season (Yala), chena lands
vighl & renoff which 15 more than one third of total minfall.  Runodf gencration in
both open forest and scrubland is negligible, and as a result, rnfall contributes
muech mare to the replenishmant of soil moisture and ground water.

CONCLUSION

Based on the results of this study, 1t can be concluded that use of forest land by the
community for varous purposes without complete removal of cover dots not make
significant changes to soil loss and nunoff.  However, chena cultivation, where
farmers ¢lear the forest, leads to very high-crosion and an increase in surface mnoff

Because of the regrowth ability of trees, most of the uses da not result in permancnt
destruction to the forést exeept when trees are felled for timber,  The mam wses of
village foresl are for frewood, fencing matenials medicine, house construction
materials and timber. It @8 noteworthy that all tree speciés serve one of morg
purposes to the asseciated comanmity, It is concluded that such village forests must
he reserved for the eommunity and it should be the regpansibility of the villagers o
ntaintain the value and ecological sustamability of their forcst.
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