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Abstract

Examples of sustainable management of tropicaktaad on very large area are difficult
to locate. The management of Kangayam grasslarehdpover 4000 sg km in south
India, in a sustainable way for hundreds of yeaesdly make a news inspite of the
frequent drought because of the collective actibthe people and use of innovative
technologies. The most important factor has beenalhsence of communal grazing
lands, negating the play of ‘tragedy of CommondieTcultivators in the Kangayam
grassland had occupancy rights for more than 1@@syenhich encouraged them to
invest in the unproductive land over generationslding wells for drinking water to
animals, identifying and usingalsmodendron berryi as live fence (Voelcker 1893)
around the grazing areas, taking a collective datito discourage goats in the region
which damage the live fence etc. Thus, the paddgstem of livestock rearing evolved,
following the principles of rotational grazing arefjuired minimal labour input because
of the live fence around the grazing areas. Théagable system was also reflected in
stable human population during last century (grovate: 0.45% p.a. between 1891-
1991) and a healthy gender ratio (1046 female/19@ge). The Kangayam grassland
offers an insight into the collective action inesource poor region creating a sustainable
system over hundreds of years which could be rafgtcelsewhere.
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Introduction

The common property resources (CPR) in India arengrortant source of livelihood of
people especially the small and landless livestamépers. Wherever the CPRs have
been managed effectively, the benefits derived fiohas been many fold- not only in
terms of higher biomasss production resulting béivestock nutrition but also forging
the social cohesion among the people dependant. dixamples of rejuvenating the
CPRs have been achieved by mobilizing the commuamity securing the tenure over the
CPRs (FES 2009). Very often the conflicting intésesf the various groups of people
come in way of mobilizing the community for devigimechanisms for development and
benefits sharing from CPRs. From many case studissccessful management of CPRs,
the most important factor comes out to be the #gcaf land tenure. Security of land
tenure- be it vested in community or the peopleehasulted in making the land more
productive especially in the drought affected ragioThe Kangayam region in Tamil
Nadu state in peninsular India has in practice rgeaof technological and social
interventions for over a century, which has madedtassland a sustainable production
system. The collective actions of people in a 48Qkm area in the rain-shadow area
have ensured a secure livelihood for people whexesgs the main crojronically, such



a well-managed grassland production system hasimethaunheard of beyond its
immediate vicinity, obscured from policy makers dredd workers who remain on the
lookout for a successful model of sustainable mamemt of grazing lands. FES (2009)
has also observed that the restoration of the dedraCommons is akin to land
distribution for the poor and helps in reducing tiénerability of poor livestock-keepers
to environmental and economic uncertainties, andstabilise the livestock sector.
Improved Commons also provide a strong ecologiocaindlation that can spur poor
livestock-keepers to becoming drivers of livesteektor.

The Kangayam region located in the rain shadoworegf south India is a drought prone
area where pasture grass is the main crop anddlesearing a major occupation of the
farmers. Almost every field in the Kangayam regi@s a live hedge dalsmodendron
berryi which helps secure the animals grazing insidefifld. This frees the farmers
from having to tend the animals throughout the dag the farmers utilize their time
productively in other vocations. The innovationslien recognizing the use of thg
berryi plants as live fences. Maintenance of the live ésn@ntails a collective
responsibility in keeping away the goats, which hasn achieved by taking a decision
by the panchayats (democratically elected bodyllaige level) in the past in restricting
the population of goats and imposing heavy peraltthose who infringed the rule. Over
a couple of hundred years the grassland has evalt@@n excellent productive system,
which has sustained the livelihood of farmers aad helped overcome the frequent
droughts that the area faces. Due to this harméfiying with the inherent limitation of
the system there has been little degradation ofaité and out migration of people. The
social issues also resolved in a way that the teng sustainability of the system was
strengthened. A grazing area should be large mtitlestock to graze and roam around
so that the re-germination capacity of the gragsast adversely affected. Therefore, the
people have consciously limited their family site®ither one or two offspring. This has
been in vogue for at least the last 3 - 4 generatand hence the human population is
almost stable over a hundred year period. Moreaver,equality of gender and their
empowerment has been a hallmark in this regionuaniitke most other parts of India;
there are more number of females than males here.

Methods of study

The extent of the Kangayam grasslands were gepdedden to spread in five districts
namely, Coimbatore, Erode, Karur, Nammakal and Quidof Tamil Nadu state. We

made an extensive survey of the five districts andcluded that only the first three
districts have significant area under grasslandeasp over 9 blocks in three districts
(Coimbatore, Erode and Karur) in 3841 sq km ardee bwest administrative unit at
village level is panchayat, which is a democrativelected body. A few panchayats
make a block and a few blocks make a taluk. Seuviataks constitute a district and
several districts make a state/ province. We stditetalking to people about history and
evolution of the paddock system of grassland, basedwhich we developed an
guestionnaire to gather data regarding the landmgldropping pattern, livestock rearing
practices etc. The basic statistics about the hup@pulation were collected from

government departments, the other block level dagee obtained from the respective
blocks. In 1800 AD, the whole area was in Coimbatdistrict from which Erode and



Karur district were later carved out. In the preésstndy, the population figures and area
occupied were constructed for Dharapuram taluka(2&65 sq km, in Coimbatore
district of 1800 AD), although at present it is Erode district and divided into
Dharapuram and Kangayam taluks. The livestock latipn was taken from the 17
Livestock Census (GOl 2003). The livestock popuolativas converted into standard
Adult Cattle Unit (ACU) (Patel and Kumbhara 1983).

L ocation

The grasslands of the Kangayam region are spread thwee districts of Tamil Nadu
state in south India, covering an area of apprai@hy 3,841 sq km. The grassland is
located between 77° 17" E and 77° 55” E longitua® E0° 44” N and 11° 03" N latitude.
The east-west spread of the grassland is 70 kmhendorth-south spread is 45 km. The
region lies west of the Western Ghats in the raismdew area. The three districts which
include the grassland are Erode (2217 sq km, Sb)o&arur (976 sq km, 2 blocks) and
Coimbatore (648 sq km, 2 blocks).

Historical development of the grassland

The Kangayam grasslands is located in the histdfdoagu region which corresponds to
the present day districts of Coimbatore, Erode lacur of Tamil Nadu state in south
India. When the British East India Company tookraxe administration of the region in
1799 after the fall of its ruler Tipu Sultan, dletthree districts mentioned above formed
the part of Coimbatore district. The Kangayam deasb formed part of the historical
Kongu country and was one of the earliest teradadivisions of the ancient home of the
Tamils (Nicholson 1887). The original inhabitantstbe Kongu region wer&yinar,
Kurumbar and theVedar tribes. In the Sangam age which is generally planehe first
three centuries of the Christian era, a new sétiloés of whom theMalavar, the Kosar
and theKongars appeared in the region and subdued the origifahiants.Malavar
were great warriors and they possessed horse$aglespand chariots. Théosars were
the martial race and all Tamil Kings of the pertoéd to secure their support in their
wars. TheKongars were pastoral people who had to put up severéesfighget a foothold
in the region. In the poems of Sangam literature,&dvent of th&ongars is described
in short as the march of a pastoral people in keafcwater and pastur&ongars
suffered from scarcity of water in their native hoand they had to dig deep by cutting
hard-bound rocks for a small quantity of water twe (Ramamurthy 1986). Another
poem gives a graphic description of how the Korggk their wells as they marched
along for giving their cows the much needed watedrink (Ramamurthy 1986). There
are many other references aboutKloagars — the people of the Kongu country- from the
Sangam literature from which we learn that Kehgars were pastoral people and they
had possessed numerous herds of cattle.

From the earliest times till the acquisition of tlegion in 1799 by the British, the human
population remained low because of incessant Wamnsines and occurrence of frequent
drought in the region. Quoting surveys conductedthsy British officers during that

period, Nicholson (1887) described the countryagered with thorns and stones. During
the sixteenth, seventeenth, and first half of tighteenth centuries, the government,



especially in the south and east, was largely caieduby Poligars, who were feudal
lords, paying an annual tribute to Madura rulers] Bound to keep up a certain number
of soldiers for the aid of the lord paramount.

In the initial days of British administration inglearly nineteenth century, farmers were
encouraged to keep their land under pasture byigingvthem two kinds of incentive.
The first,ayen pillu remission in tax was reduction of three-fourthghef assessment on
lands held for grazing, such reduction being lighite one-fifth of the farmers’ holding.
The other wagparavu pillu, which was a grazing rent, but it was rather a enofl
assessment than a remission; public waste land ¢@uheld for grazing at one-fourth the
assessment so long as no one wished for the landtuitivation at the full rate
(Nicholson 1887).

The population at the beginning of eighteenth agnivas low. In the Dharapuram taluk
(of 1800 AD), occupying over 2000 sq km, the popafadensity was only 32 persons
per sq km and the total occupied area was only gér@ent (Table 1). Nicholson (1887)
has quoted the reports of Buchanan who surveyedré®gin 1800 and Campbell in 1832
and concluded that the best lands in the distrietemunder cultivation early in the
century, and only the poorer sorts were left uedill The farmers were compelled to rent
more land than they were able to cultivate (Buchat07). This, so called grasslands,
part of which were held on puttah (leased landjt fuemed the large area of poor lands
that were classed as government waste and were taleputtah only after 1855. The
population and prices increased rapidly after 1&b%J the land of a farmer’s regular
farm (patkat) were all broken up for tillage tha pasture, because it became more
profitable. Additionally, farmers took more goveramt wastelands on puttah for grazing
their animals. Nicholson (1887) noted that by tivae government wastelands had also
almost disappeared. Thus, between 1855 and 188ibstlall of the poor government
wastelands were leased by the farmers and contadida grazing paddocks.

The process of new settlement of land (for fixirevenue) was initiated by Mr.
Clogstoun in 1860 taking into account the type @f and productivity among other
factors and the preliminary settlement scheme Masoeated from 1873 to 1875. The
ayen pillu remission entailed that a farmer might so longp@shose, held indefeasibly
up to one-fifth of his patkat land as pasture a&-fourth of its true assessment, and it was
only charged full rates when cultivated. This resioe had practically died out by 1875
by spread of cultivation brought about by incremsprices which had stated since 1855
and doubled by 1875 (Nicholson 1887). This remisgimactically died out by 1880 and
hence abolished at the new settlement (1880).

By the year 1881, 87.4% of the land was occupiedhbypeople, of which 85.2 % was
dry lands and 1.5% wet lands, after which there htths scope for expansion as in the
year 1991 the total area occupied excluding fotemtren & uncultivable area and non
agricultural use was 89.7% (Table 1). While talkiogthe people of the region, it was
always emphasized that the paddock system of grasshanagement has been in vogue
since time immemorial, but in fact it had develofre@ short span of time between 1855
and 1881. That is, 4 to 6 generation before frorw.nBeople can hardly recall the



process of expansion of area under occupatiomwdth at few places old persons about
80 years of age did tell that English rulers hagegiputtah (land given on lease) to their
forefathers. The technology of using live fenceuad garden lands b¥phorbium
tirucalli and Euphorbium antiquorum, andBalsmodendron berryi was known to people
even in 1800 AD (Buchnan 1807). It is interestiackbhow how the Kangayam grassland
has sustained itself over one hundred years witmeneasing human population which
doubled from 90 persons per sq km in 1881 to 18®®il in Dharapuram taluk (of 1800
AD with an area of 2000 sq km).

Table 1. Change in human population and area oedupiDharapuram taluk from 1800
AD to 1991

Vear Hum?nt_ g;r:r;ﬁ; Occupied area (ha)
population (no/sq km) Dry area Wet Total
1991 395940 183 195786*
(89.7)
1881 195232 90 185799 3304 189103
(85.8) (1.5) (87.3)
1871 207667 96 176951 3239 180190
(81.7) (1.5) (83.2)
1861 155142 72 127704 3155 130859
(59) (1.5) (60.4)
1856 150154 69 123577 3048 126580
(57.1) 1.4 (58.5)
1851 147224 68 121165 2989 124110
(56) 1.4 (57.3)
1836 99955 46 82263 2029 84262
(38) (0.9 (38.9)
1821 81429 38 67016 1653 68645
(31) (0.8) (31.7)
1800 70176 32 57755 1425 59158
(26.7) (0.7) (27.3)

*=Total area - (forest + barren & uncultivable area+ non agricultural use)
Note: The human population of Dharapuram taluk in 1881 was 11.8% of the Coimbatore district. Based on
this figure, the population before 1881 was derived from the population of Coimbatore district. Statistics
for area occupied in 1861 was used to estimate the area occupied per person. Area occupied prior to 1861
was estimated by multiplying the area occupied per person (1861) and the human population of the
respective years. Figuresin parentheses indicate the percent of above.

The first and the foremost factor in making a wasté / degraded land / common
property resources (CPR) into a sustainable pramtucystem are to instill a sense of
ownership among the farmers. Having assigned theewship rights encourages the
farmers to invest in land and it takes a few gemma to improve the production
capacity of a wasteland/ degraded land. Therefeeeurity of tenure is of paramount
importance. The ownership, be it vested in an idial farmer or in a community in a
real sense has done wonders in improving the ptivilycof the land and devising the
benefit-sharing mechanisms among the stakeholdérs. tragedy of the commons
(Hardin, 1968) is that in most of the cases theroamity does not have effective control
of the CPRs which have been usurped by the unsougpelements in the society. There
is evidence (Archana and Sharma 2009) that whetbeesociety has risen up to take up



the common cause by evicting the illegal encroaghitie CPRs have been rejuvenated
and an acceptable benefit sharing mechanisms draitve

Area and population

The total human population in the grassland inglistricts covering an area of 3841 sq
km is 764,913 with a population density of 199 passper sq km (2001) (Table 2). In
the year 1800 AD, the population of DharapuramkaiuCoimbatore district (area 2165
sq km) was only 70176 with a population density3@fpersons per sq km and only 26.7
percent of the area was occupied (Table 1). Duttigy period, farmers were forced to
rent more land than they could till (Buchanan 188d)that the British colonizers would
get more revenue. Between 1800 and 1881, was tiwps expansion. The increase in
human population resulted in 85.8 percent of tiea accupied by the people with a peak
population density of 96 persons per sq km (18&thpugh it declined to 90 persons per
sq km in 1881 because of severe famine that oatunrd 877-78. Beyond 1881, there
was little land left for expansion. Thereafter, vitas period of consolidation and
improving the land by digging wells and erectingelfence which will be discussed later
in the text. The human population growth rate ina@fpuram taluk in the erstwhile
Coimbatore district between 1800 and 1891 was fiet2ent p.a. which slowed down in
the next one hundred years between 1891 — 199M4%at% p.a., as against 1.45 for the
whole of India during the same period (GOI 2009hisTindicates a stable human
population in this region, which only the advaneesstern countries can currently boast
of. The wisdom of the people and their conscioussiten to keep families small needs to
be appreciated in context of fear of fragmentatibgrazing lands making them unviable.
In the grassland of Karur district, the growth ratehuman population between 1931 -
1991 was 0.52 percent p.a. and between 1991 ant #88 human population actually
declined at the rate of 0.09 p.a. In the presamystve found that 45 percent of the
family had only one child and 40 percent had 2dcen. The people in the region
pointed out that further fragmentation of grazirapds would make them unviable
because of high cost of management of fence antetinduration of grazing permitted
for the animals. Therefore, couples mostly restheir family by having only one or two
child(ren) by undergoing sterilization (mostly tfemales) irrespective of the sex of the
child. This is in contrast with the scenario seenmost parts of India, or the male
dominated society elsewhere in the world, whereetiea marked preference for a male
child. Historically also, the region has not shoany negative bias towards girl child as
can be seen from the population data where there @51 females per 1000 male in
1931, 1006 in 1991 and 1010 in 2001 in the gradslaf Karur district (Table 3).

Table. 2 Area and population in the Kangayam gaaskblockwise

District Erode Karur CBE Total
Blocks KangaylKundad{Mulan |DharaputVellako |K.Parm |Aravakuri|PalladaPongall
am am ur am vil athi chi m r

Area (sq Km)|348 575 462 474 358 539 437 298 350 3841
Human
population 74801 79528 65109 90665 85837 85920 @10513635:65644 (764913
Population
density 215 138 141 191 240 159 186 458 187 199




| (no./sq km) | | | | |
CBE = Coimbatore

Table 3. Human population in grasslands (Aravakiiand K. Parmathi blocks) of Karur
district

2001 1991 1931
Human population 146536 147811 108420
Male 72894 73886 52820
Female 73642 74313 55520
No of female/1000 male 1010 1006 1051
Growth rate (% p.a.)
1931-1991 0.52
1991-2001 -0.09
1931-2001 0.43

Rainfall and itsdistribution

The grassland is located in the rain shadow arethefWestern Ghats which means
rainfall is reduced. The shadowing effect of thainhof mountains towards the east of
the grassland can be appreciated from the factinhlass than 50 km distance the total
annual rainfall of over 3,000 mm (along Western Sha reduced to less than 700 mm
in Kangayam grassland (Table 4). The south westsomm (June-September) brings the
bulk of rain in the Indian sub continent, but itl$ato drench the Kangayam grassland
because the rain-laden clouds coming from the Aralsea are emptied along the
Western Ghats, bringing only 191 mm of rainfall ¥2@f the total) and cool breezes in
the grassland. Even this meager rainfall brings id the grassland and the dormant,
grazed tussocks begin sprouting, giving the fikssH of the grass crop. The bulk of the
rain in the grassland is received during the rétrganorth-east monsoon (Oct-Jan).
During this period 330 mm rain (50% of the tota)received which gives the second
flush of grass crop, besides initiating other faaativities. The remaining hot summer
months (Feb-May) get only 145 mm of rainfall (22d¥the total). Thus, a total of 666
mm annual rainfall is received in the Kangayam gjeagl. The quantity of rain and its
distribution is hardly sufficient for raising theatitional grain crops. But the rainfall
distribution and the soil condition encourages thgagrowth of grasses. Even the crop
that is raised during the north-east monsoon imgmiy meant for the livestock, as
discussed later.

Table 4. Seasonal pattern of rainfall distributiowifferent districts

Season\ districts Erode€arur Coimbatore Average
Hot summer 149 144 142 145
(Feb-May) (21.7%)
S-W monsoon 128 340 106 191
(Jun-Sept) (28.7%)
N-E Monsoon 340 223 428 330
(Oct-Jan) (49.6%)
Total (mm) 617 707 675 666




| (100%)

Land use and landholding pattern

The land holding pattern of the Kangayam grasslagibeen studied by taking the case
of Dharapuram taluk (of 1800 AD) which covers o percent of the area under
grassland. The Dharapuram taluk comprising fiveckdois predominantly agrarian in
character. 84.2 percent of the total workforce ngaged in agricultural activities, of
which 37.4 percent are cultivators and 46.8 perceet agricultural labourers. The
remaining 15.8 percent of the workforce is engagedther pursuits like handloom
weaving, poultry production etc. This region alsoides a backward linkage to export
oriented hosiery and cotton industry of Tripur l@chin Coimbatore district. Yarns from
Tripur are brought here and woven into clothes st back for final stitching. Thus,
farmers get gainful employment during their spares.

Table 5. District wise land use pattern (in hathie grassland

Nistricts
Sl nn || andiise catenn Frode Kariir CRF Total
1 Fores 11R¢€ 294 N 14K(
(0.38
2 Barren & Uncultivabl 62€ 52¢ 32 118¢
(0.31
3 Non-Aa. Use 2077¢ 843 651: 3572:
(9.38
4 Cultivable wast 55 3412¢ 26¢ 3444¢
(9.05
5 Pasture & Grazina lal 80 697t 20 707¢
(1.86'
§] Misc. tree croc 26¢& 11k 87 47C
(0.12
7 Current fallov 4696¢ 6264 1661( 6984:
(18.34
Other fallow 8288¢ 22167 15961 12101¢
(31.78
9 Net area sow 6558: 1871¢ 2529( 10958¢
(28.78
10 Geoaraphical ares 21839¢ 9761¢ 6478: 38079°
(100
11 Area sown maore than ar |4A61 [ 13C ANE
(0.16
12 Grazina area (2+4+5+7+ [13061¢ 7005¢ 3289: 23356¢
(61.3

* As per revenue record; Figures in parentheses indicate percent of the total

The Kangayam grassland has only 0.38 percent af larder forest and 1.86 percent
under pasture and grazing land (Table 5). But theth do not represent the correct
picture of the grassland as discussed in the fatigyaragraphs. The land use pattern of
whole of the grassland (Table 6) indicate that ®ie3 percent of the area is under
grazing. The percent area under cultivation hasamead almost constant over last 200
years, as Buchanan (1807) reported that only ateuaf the dry fields were under



cultivation and in 2002-03 it is still 28.8 percaitthe total. The area cropped more than
once is meager (0.16 percent). This means thaarie sown could also be potentially
used as grazing area after the crop is harvestaas, Iconsidering land use pattern and
land holding together, we can assume that betw@eto @0 percent of the area in the
grassland is exclusively devoted for grazing bylivestock.

Table 6 District wise landholding (in ha) pattenrthe Grassland

Size of lan
holding (ha) | Erode Karur CBE Total
<0.5 3736 568 1807 6111
(1.9)
0.5-1.0 10657 3291 5224 19173
(5.8)
1.0-2.0 28107 8743 13000 49850
(15.2)
2.0-3.0 27393 9219 9026 45639
(13.9)
3.0-4.0 23784 7952 6424 38160
(11.6)
4.0-5.0 19362 7706 4269 31338
(9.5)
5.0-7.5 34685 12559 5825 53070
(16.2)
7.5-10.0 18493 9106 2791 30391
(9.2)
>10 29601 21161 4071 54832
(16.7)
Total 195819 80306 52438 328562,
(100)

Role of wellsin the grassland

Presence of wells in the Kangayam grassland has@ortant role to play. In the garden
lands near homestead they help grow crops for hurnasumption and in the far off
grazing paddocks, they are used to draw waterriakidg of animals. After getting the
government wastelands on lease between 1855 arld t&8farmers started the process
of consolidation by growing live fence and diggimgw wells. In 1881, there were 9835
number of wells which irrigated 18799 ha of lanalfle 7) at an average of 1.9 ha per
well (Nicholson 1887). By 2002, the number of weétisreased by 386 percent to 47826.
But the area irrigated by well increased by only228ercent. Assuming the per unit area
irrigated by well to be similar in 2002 as in 18&adtal area irrigated by wells in 2002
required 12117 wells only. Therefore, the remaind%y09 wells were dug up by the
farmers in the wastelands held on puttah in thedas hundred year. Construction of
new wells was also encouraged by the generous lpavsded by the British rulers in
the form oftaccavi advances (Voelcker 1893). The new wells dug upewsimarily
meant to water the animals that remained day inardor months together between
July and February. Voelcker (1893) observed thgthamg which induces the people to



invest money on the land gives them a permaneetdst in the continuance of the
English rule.

Table 7. Increase in number of wells in the Kangagmassland between 1881 and 2002

No of | Area Per unit area irrigated by
Year wells | irrigated, ha | well (ha/ well)
1881 9835 | 18799 1.91
2002 47826 23161 0.48
% increase between
1881 and 2002 386.83 23.2

Livestock

The ownership pattern of livestock (Table 8) in Kegayam grassland indicate that the
70 percent of the farmers own 1 to 4 cattle orddaff65 percent own 15 or more sheep
and 85 percent of the farmers do not own any gdat. grassland is well known for the
Kangayam breed of draft cattle which were eatsed for drawing water from the wells
and ploughing dry lands. Now a days, because oharezation of agriculture, most of
the agricultural operations are carried out byt hence, the Kangayam cattle has
gradually been replaced by crossbred cattle anfdlbes. However, the Kangayam cattle
could still be seen in cities transporting watetankers. Vivekanandan (2007) reported
that the crossbred population in the Kangayamstaad was 43% of the total cattle.
Although crossbred cattle have made their presentiee grassland over last decade, at
many places, the farmers pointed out that thedée aatquire much attention and they
would prefer to try indigenous dual purpose breke Tharparker which give moderate
milk up to 5- 7 litres and are very tolerant torexrte climatic conditions. Buffalo are also
predominant in the Kangayam grassland and theyrastly of Murrah breed. Murrah
breed of buffalo is the best milch breed of the ld/@nd they are kept mostly for milk
production. There are two breeds of sheep foundhen grassland-Curumbar and
Shyambliar. The Curumbar is a wooly breed with white body and black headlevthe
Shyambliar is hairy breed of sheep, hornless and generatiwibrin colour and is also
known as Mecheri breed. The farmers informed usdkar the years the hairy breed of
sheep have almost completely replaced the woolgdobecause the mutton of Mecheri
sheep is more preferred and are in great demancedMer, the skin of this breed makes
good export quality leather. The goats are not eéfepred animal in the Kangayam
grassland because they demand constant attentitveiofkkeepers and damage the fence
of B. berryi. Some farmers in Aravakurichi block in Karur distrreported that several
village panchayats of the area had resolved ipése¢to banish goats from the region and
impose heavy fine on the keepers whose goats veenedfstraying into the grazing
paddocks. We noticed very few herds of goats inrdgon being grazed along the
roadsides and they mostly belonged to the landlesple. The livestock population in
the grassland is presented in table 13. There @i® humber of livestock per 1000
people, which indicates that high dependence ofpleeon the livestock for their
livelihood. Nicholson (1887) has also observed {basture growing is often a better
speculation than crop growing in this region. Tivedtock pressure in the grassland is
also moderate as there are 0.82 ACU per ha.



Table 8. Livestock population and other attributethe grassland

Erode Karur CBE Total
Population
Cattle 87312 25049 29453 141814
Buffalo 68534 27240 8234 104008
Sheep 224383 162264 15693 402340
Goat 89018 23792 18362 131172
Total 469247 238345 71742 779334
Livestock ro/ 100(
human beings 1185 1427 355 1019
Total ACU 195771 78764 41742 316276
ACU/ha 0.88 0.81 0.64 0.82

Thegood practicesin thegrassland

The management of grazing lands today is the caitioin of a series of good practices
adopted by the farmers over one hundred and fisgry. The paddock system of
grassland management has evolved from the wastétdaadan organized system of
management. The region does not have any commianty and all land including
grazing lands is under private ownership. Littled@¢®936) observed that in Dharapuram
taluk, there is no culturable waste, no communatigg land, and no forest grazing, yet
it is one of the best known cattle breeding centfethe Presidency, and its cattle have a
higher market value than any other, besides whiotpntains some of the best garden
cultivation to be seen anywhere in India, as welaa excellent mixed farming. Munro
(1931) reported that systematic planting and ggaein grass was practiced in some parts
of Coimbatore district e.g., in the taluks of Dhmaream, Erode, Gobichettipalaiyam,
Coimbatore and Palladam and the system at itscoedd be seen in the Kangayam tract
of Dharapuram.

The task force on grasslands and deserts (Plgn@ommission 2007) constituted by the
Government of India observed that the importana®taitional or seasonal grazing, some
control on free ranging animals, total protectidnselected grassland plots to serve as
nucleus for seed bank, secure tenure for pastwdl®th resident and nomadic) over
pastures, and genetic improvement of livestockn@sndigenous breeds, not exotics
ones) have not been taken in to consideration imanhusbandry programmes of the
country. The Kangayam grassland fulfills most @& tishes of the Grassland Task Force
as explained in this paper.

Among other factors that have contributed to thecess of the Kangayam grassland,
absence of communal grazing land could have beerobthe most important factors. It
is difficult to find a direct evidence for it buh¢ deplorable conditions of community
grazing lands all over the country is so obvious, awe ready to accept that absence of
the communal grazing land may have a positive etiadts sustainability. Almost all the
unoccupied and wastelands in the Kangayam grasstarel given on leas@i(lu Patta)

to the farmers between 1855 and 1891 (Table 1)e#ury ago Nicholson (1887) had



also observed that as far as communal grazing igerabncerned, there is everything
against it. Where there is communal grazing, evgoy in the village naturally claims as
large a share of it as possible, with the reswt grazing lands are always overstocked,
are never given rest and are usually little moentbxercise grounds for cattle. He also
reported that when the grazing were regulated upastot overstocked, and manure not
removed from ground, excellent pasturage shoutaiia be formed.

Use of B. berryi aslive hedges

The importance oBalsmodendron berryi (also calledMulu-kilivey) was known to the
people of the region even in 1800 AD. Buchanan inade an extensive survey of the
area in 1800 on the directions of the East Indian@any and the type of fence being
used in the fields by the people was a point calefiéhis enquiry may have been
prompted by the “Inclosure acts” which were passedngland starting 1750 which
enclosed the open fields in the country (The IBlegect 2010). Between 1750 and 1860,
over 5000 individual ‘Inclosure acts’ were passed 1% of land in England was
enclosed, amounting to nearly 28,000 km2. The aonces made it easier for farmers to
try out new farming techniques. Farmers could novest in new machinery for use on
their land, work in one area and not waste timekingl between strips of land. The
enclosed land was also useful for farmers wantingxperiment with selective breeding
and new crops from abroad.

Buchnan (1807) had reported that many of the hedg&3oimbatore district were of
Mulu-kilivey, which made good fence. Its cuttings were puthia ground between 12
March and the 10 April and it quickly took roots. It formed a godence against cattle
but seemed to require a better soil than eitghorbium tirucalli or the Euphorbium
antiquorum, which were the most common hedges in the distAtthough Buchanan
(1807) has reported th&phorbium tirucalli and Euphorbium antiquorum were more
commonly used as fence in the early nineteenthucgntve found almost all the
paddocks used. berryi as live fence. This could be because in the eairigteenth
century most of the uncultivated lands were ovemgr with cactus and as they were
brought into puttah and organized for systematiesiock production, fence & berryi
were used. Voelcker (1893) had reported that hedf&s berryi were found over the
greater part of Coimbatore and cattle trespassraras cattle and crops were protected,
large quantities of fuel supplied, and protectioasvgiven to growing trees. Under the
paddock system of management, the grazing landnseniently divided into paddocks
of 2 - 4.5 ha, although very large paddocks alsisteldable 6). The paddocks are
separated by straight rows of live fenceBoberryi. The live fence oB. berryi has width
of 0.6 — 0.75 m and height 1.5 m. There are 1&st@Very meter of length of the fence
arranged in two rows of 8 each. The hedge is pravedy two years and gap filling is
done by planting the stem during June-July. In ¥alettai village,Moringa trees and
Agave americana are also grown along live hedge. The fruits of iMga are widely used
in the traditional dishes of the region and prowdielitional income to the farmers. If the
live hedge were to be replaced by barbed wire fanceecure the paddocks in the
Kangayam region, it would cost approximately R€OAbrore.



M anagement of grasses and reseeding of pasture

The dominant species in the grasslan@eschrus which has a tussock density of 18-25
per sqg. m. Reseeding with seed<Cefchrus is done by broadcasting to boost the forage
yield in subsequent years. Cenchrus is a hardys gascies. Continuous grazing by the
livestock inside the paddock leaves only the tusdomm which new shoots come up
upon the onset of rain. 80 percent of the farmeponted that the pasture regenerates
itself and do not require reseeding. However, 2fcgyd of the farmers reported that
reseeding is done once in 4 to 6 years for betawily of grasses and to obtain higher
biomass for livestock feeding.

Rotation of animals between paddocks to prevent overgrazing

A paddock usually has 1 or 2 cattle/ buffalo aneBR5heep. The animals are kept in the
paddock day in and out for months together and #neyotated between the paddocks as
per the fodder availability. This practice has bé&ervogue since the paddock system
started. Nicholson (1887) also reported that ggazmthese paddocks were regulated,
pastures not overstocked and manures not remowed tlie ground, which resulted in
excellent pasturage.

Withholding animals from paddocks after rainsto let the grass come up

The rainfall in the grassland is not sufficient adtivating cereal crops but encourages
healthy growth of grasses. The grassland usuatlyess two flushes of grass growth.

The minor one occurs after the rain in May andrtfagor one in September-October. The
animals are withheld from the pasture for one maithr rain in May and September

each, to let the pasture come up well. From mice Jonmid September and from mid

October to January, the animals remain on pasforeeaand are not provided with any

supplementary feed.

Enrichment of forage with incor poration of legumes and the feeding practices

The spread of dairy co-operatives in India has igiexy opportunities to millions of
livestock keepers in the villages with one or twdlchm animals to obtain gainful
employment and supplementary income by sellindhéomilk collection centres run by
the co-operatives. The success of dairy co-op@&stishered in ‘White Revolution’ in
India which resulted in farmers taking more care¢hafir animals. In many areas of the
Kangayam grassland, progressive farmers plough cérechrus dominated field in
alternate years and sow them with seed$ludseolus trilobus @12.5 kg per ha in
October and a good crop of legume and grass come3aitle and buffaloes are tethered
in such fields who graze close to the ground. Thienals are advanced a few meters
every day to get the required intake. This practimetinues from mid December till mid
January, where after the mixed crop is harvesteenwstill green, dried and stored for
lean season feeding.

The trend of pushing crops not suitable for an aviglaout the back up of irrigation may
result in “Green Famine “ as witnessed in manyaftAfrica. For example, crops such
as maize, not suitable for unreliable and erratinfall were introduced in some parts of
Africa and year after year “poor” weather has biekamed for its failure to produce grain
(Rinaudo 2002). The Planning Commission of Indi@0@® also holds the opinion that



livestock in the rainfed areas of the country abmtie more than 70 percent of the family
income and hence recommends that sustainable aprodiiction should be promoted in
such areas, rather than extending the crops, byowmyg the production of traditional
pastures through improved technologies.

The usual feeding practices of animals reared enktangayam grassland is to let them
graze inside the paddocks from July to Februaryiriguthis period animals are hardly
given any supplementary feeding. However, from Ma@ June, there remains almost
nothing to graze inside the paddock which necdssitsupplementary feeding for
animals while still being inside the paddocks. Bménals are fed with stored sorghum,
pearl millet stalks, tapioca leaves and the grage+he hay. Sorghum is mostly obtained
from the fields cultivated once in 4-5 years whistharvested at 50 percent flowering
and stored for lean period feeding. Pearl milled tapioca leaves are obtained from the
fields under well irrigation. The lactating animalse given 1.5 to 2.0 kg rice bran mixed
with wheat bran soaked in water overnight. Sheeppaovided with 150-200 g of rice
bran per head. Besides, the Acacia pods collecte@dlao fed to animals. In periods of
severe drought, palmyra leaves are lopped andfadimals.

Judicious selection of livestock breeds

In the past, the Kangayam grassland was knowridqrized ‘Kangayam’ breed of cattle
which was used for heavy work like ploughing andiog water in tankers. However,
with the mechanization of agriculture, the cattd gone out of business and hence they
are slowly being replaced by crossbred cattle. kamandan (2007) reported that the
crossbred population in the Kangayam grassland488s of the total cattle. Sheep are
the choice of animal reared in paddocks which areff and where daily milk collection
is not possible. Alternatively, the farmers bupwing heifers/ dry cows and rear them
until calving and then sell off to peri-urban dagi A report by ILRI (2000) has also
noted that raising livestock in the drier areas famdhing them in more intensive system
closer to the final markets may offer the bestapto increase productivity and the best
opportunity to improve pastoralists’ incomes. Theep have flourished in the grassland
because they are hardy, less demanding, and taidittle of the farmers’ time. Once
inside the paddock they remain there for months @ne. However every evening they
are herded into a small enclosure inside the padoc4.5 sq m for 30 sheep) and a dog
keeps guard from the predating wolves. Between Raember- mid January, the
enclosure is covered with a polythene sheet teeptdhe sheep from dew in the night.

Conclusions

The sustainable management of the Kangayam grdssatie culmination of several
factors which started by giving the wastelands easé to the farmers. The Kangayam
grassland in its present state of expanse hasibeargue for the last one hundred and
fifty years. The grazing lands in the Kangayam gagare all in private ownership and
there are no communal grazing lands. The unoccupasielands were taken on puttah
(lease) by a growing human population between 1&%b 1881 and live fence @&.
berryi was raised along the field boundary. A systemotHtional grazing of livestock in



the paddocks was introduced which required miniatabr input. Careful management of
the grazing paddocks was adhered to, among whishtleawithholding of animals for a
month after initiation of rain to let the grass groome up well and maintaining the
optimum number of Acacia trees. Supplementary fegds also practiced during lean
period between March and June when the grass issalocompletely grazed by the
animals. The sustainable management of the grasslaer a century also had some
positive social spinoffs such as moderate growthhuman population and a healthy
female to male ratio. Conversely, the necessitghteck human population growth may
also have arisen to prevent the fragmentation o laaking them unsustainable. The
grassland provides some important lessons to eenatat replicate elsewhere in the areas
of policy measures, technological interventionsd allective action for sustainable
management of grassland in rain deficit region.
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