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ABSTRACT

The two Important categories pf tand use  namely,
the reserve and minor forests in Uttara Kannada dlStFlCt
df Karnataka in Peninsul ar India were 1nvest1gated for
standing biomass of tree, shrup and herb layers, In
addition, Estimateg Of net annual above ground primary
productivity (NFF) were obtained fan,&ree and  herb
layers, ’

Oy
The  average estimate of total biomass including

that of below ground, for reserve and minor forests was

248.68 and 142.54 t/ha,, respectively.  In the former

category nearly 98% of total biomass was concentrated in
trees and theip seedlings; while, the remaining 2% was
distributed among  shrub  and herb tayers. In minor
forests, on the contrary, 91% of the biomass was
concentrated in trees and their seedlings while the
shrub and herh layers together ccontributed to 9% of the
total biomass. The net annual above ground praoductivity
estimate bf tree layer in  the reserve and minoe
forests were found to be 5.39% and 2.9s54 t/ha/yr
respectiviey, while those of herb ltayers in these two
categories were 3.152 and 8. @lért/ha/yr respectivel y.

The differences in biomass and NFF in the two Categories

"is attributed mainly to selective preval ence of

- anthropogenic pressures on these forests,

)
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INTRODUCTION

3

The tropical moist forests of Uttara Kannada
district in Peninsular India have, for a long time been
expioited by thé local ﬁopulation as well as by the
| state’s to meet the requirements for timber, 1aijway
sleepers, bamboos, fuelwood, fodder and for a haost of
other uses. The forests have been accordingly,
categorized as 1)reserve forests for use by the state,
and - 2) protected or minor forest for use by the local
population. Although, the management of theze forests
were soughf to be done on a sustained yield basis, in
practice, however , 1t was more often neg]ectea:
consequently, there has been a steady erosian of these
natural resource base symptomatic of other places 1n
India (Badgil et al., 1983). The forests of Uttara
Kannada, not only contribute substantial revenue to the
exchequer but also form an inseparable component of the
traditional agroforest ecasystem peculiar to this region
(Prasad, 1984). However, dug to unplanned exploitation
and dwindling resources combined with a near absence of
a4 programme to enhance the plant resources, a conflict
of interest has arisen among the majorabeneficiaries of
these resources (Mani, 1984). There is, thus, an urgent
felt need to provide a data base on the total standing

biomass, its productivity . and the impact of human
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.activity on these forests, Aithouqh there have been,

r
1N

the past, some attempts at estimating the biomass and
productivity of deciduous (Prasad and Sharatchéndra,

1984) and evergreen forests (Rai 1981)  of Peninsular

‘India, there have been no published investigations on,

the moist‘decidunus and semievergreen §nré5ts of Uttara
Kannada ﬂistrict, except, the routine data as
exploitable tree volume data of the forest department .
Hence, as a part of the programme on ecniogica] studies
in this district, we attempt to estimate the standing
biomass Df tree, and shrub layvers as well as the ne;
annual above ground productivity of tree and herb 1ayer
in & number of localities of reserve and minor forests

of Uttara Kannada district,

MATERIALS AND HETHQDS

Location of the study area

The studies were carried out in Sirsi and Kumta
taluks of uttard Kannada district (lat. 13%s5 o
15%31/N; tong. 74% g 75710’ E) of Karnataka 1in

peninsulaf India during October 1983 to January 1985,

The eight study sites, each of.one hectare in

 extent, were selected to represent the reserve and minor

forests. bf these eight plots, four each were lpated

1A the reserve and minor forests (Table 1). In addition

'
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to these eight plots, twb more were selected in the
barren lateretic out crops entirely devoid of tree and
shrub growth in Kumta taluk to study herb layer 5ioma55
during the wet season of June to lecember in 1984,
During the dry season, this habitat is almost totally
ttevoid of higher plant.grmwth. No attempt has been made
to anciude the so called leaf manure (Hetta) forests gas
they were functionally similar to minoe forests;
although, the levels of productivity of herb laver could
be higher in areés protected from cattie grazing. Since
most of these betta ]angs are degraded to a very high
degreg\(ﬂani 1984) , we are untikely td lose 1nformation

by not including them in the present study.

The terrain is hiily with gentle slopes and broad
valieys. The maximum altitude is 9@ m. The underlying
rock is gneisses and the soils are 5ha&ﬁ;w on  exposed
slopes, while in the valleys they are loamy laterites.
Details of so0ils are given tn  Tippeswamy (19%B) and

Shanmukhappa (1979} .

Mean annual rainfall in.Sirsi and Kunmta are 2518
and 3277 mm respectively. There is a pronounced dry

season lasting for a period of five months from December

=
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to April during which the total amount of rainfall 15

only 3@-48 mm, The southwest monsocon which brings
copious amount of rainfail) is highly unevenly
distributed even among these siy months., The month of

July HFfor example, receives almost half of the tocial

annual rainfall.

A1l woody individuals of @ cm and above 1n
circumference at 132 cm., height from ground level ware
enumerated in one hectare plot at eight sites and the:ir
GBH was taken during November 1983 to May 1984. Heights
were also measured with an improvised ﬁultimeteter for
the entire one hectare plot at Bidrahalli reserve
forest. Since it was found that general canopy height
was similar in all 1oca1itie$ and since the process of
height measurement was very tedious and time consuming,
for the remainning seven pliots, it was assumed that
heights would be similar. Admittedly, :this procedurs
would not give us precise heights of individuals. BRased
on his studies on evergreen forests of ‘Karnataka, FRaz
(1981) found out that GBH was as good an estimator of
tree volume as the combined parameters of GBEH and
height. Hence our observation of GBEH and number of
individuals 1n one hectare plot would give us )

reasonably accurate ( ~ 93%) (Rai 198B1) estimate of Lree

&
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. species. These two height classes were (a) > = m: and

(b)) < 5 n respectively for overwocod and usaderwood

. species. The pPercentage of plant pPopulation falling
! into those two as mean classes were calculated., The
standing biomass wis estimated by two methods. In the
first method, allometric relationship obtained between
volume (y), diameter and height (%) for the overwood and

. underwood evergreen tree species of Karnataka by FRa:
! :

- (1981) was used. The regression equation is as follows

S

o)
V = 0.0792 + 0.4149 DNy

where v is volume of stemwood over bar&, D is  the
‘diameter at breast height and H is the stand height.
The above regression was used to compute species wise
biomass by taking an A¥erage basal area for a given
species, number of individuals in a given species, an
average stand height and a species specific wood
weight/volume ratio (Nazma et al., i9g1). Since the
weight so obtained would pertain only to stem wood
biomass, En estimate of totaj biomass (including below
ground} could be obtained by multiplying the value of
stem wood Biomavs, with a ratio of totai biomass +to

stem wood biomass obtained by & recent study of tropical

4
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volume/biomass ., The heights were categorised intp two
natural classes corresponding to overwood and underwood




forests by Brown and Lugo (1984) . This ratic was

to be 1.4.

The details of computations are as follows:

.

V, = 8.279 + 0.4149 { x./’ T % 122)“~ x H

K _
B{‘: 2: w. % V( ~ hﬂ-% &
i=l
where
B ~ total basal area (in cm.)

bi- the basal area foﬁ ith 5pECles

Bt1 total biomass (inciuding root) as estimated
three means of regression analysis (tons)

f ~ form factor (ratio of actual volume of
trea/volume of cylinder

-
H = average height of tree being 1§?§¢ m)
K = total! number of species

N;= number of individuals in the ith species

{being 1.4)
V - estimated volume

W.— ratio of weight of wood/unit volume for ith
species

X = B/N (average basal area, in cm)

_ . cth .
x,= average basal area (in cm) for i species

In the second method, volume computation has

found -

by

R - ratio of total bhiomass to stem wood hiomass

been

Pased on the measurements of girth and mean height by
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using m‘;rz x h. Since trees are not cylindrical in
shape, a factor of actua)l volume/cyl inder volume derived
for forest trees of Western Ghats by Rai (1981, 1983,
1984}, bhere called form—factor, was used. The volume 50
obtained was converted to weights from the wood
wéight/unit volume ratios of Nazama et al . {1981 . The

details of computation are as follows:

- r o
Vi = 4 o»{ t/.?aﬂ!'lO'D) Haf
LS
' . R
E = z Ny w\" x Moo
t2 .
P At
where th is the total biomass as estimated by the

seéond method.

Estimation of net annual above ground

e ———— AR b —er e S oD SV E

Based on measurements of basal area of four
preservation plots in Uttar Kannada district, Rai (1984)
has arrived at an annual basal area increment of 2%. We
have used this factor to compute the productivity, as
the study areas are representative of these four plots
and the rates of increments are ba;ed on a very long

¥

period of abservation. Hence our estimates are unlikely
rhy

to be inaccurate. .
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Esfimation of standing biomass of shrub layer
Ten individuals of each shrub species have been
randomly slected in the surrounding one hectare plot and

L)

measurement of diameter at the ground level anH the

r

total height were taken. The individuals were harvestoed
Y

and separated into leaf, and stem components, and their

fresh weights were obtained in the Ffield ituelf. a

sample of it was wutilired to obtain the oven dry

welights.

Allometric relationships between the total dry
welght of the indiyldual {y) and diameter (Mi) and;
height (xz) were obtained by mu1t;p]e Linear
regression..

2

Total dry weight (y) = a + br, + cx‘z

where X4 and x, are diameter in (cm) and height (ca)
F S
respectively). The combined parameter of diameter and

-
height (0D°H) was also used in a linear reyression.

2

y = a+b D“ H

where

total dry weight - .

~
]

D = diameter

T
K

height,

12




-gww;§“¥gémjéﬁércept, b and ¢ being the coefflcxénts of
regression, In order to obtain a better relationship,
the sample size has been increased by pooling data of
all individuals from a plot. From thg;bonled data, the
height and diameter frequency classes as wel ] as  the
proportion of individuals in these Elassesﬂwas computed.
Enumeration of the individuals of shrub species  in
guadrats of size 18 m % 12 m was carried in 1® randomly
selected areas in the one hectare plot. The si1ze
frequency distribution obtained earlier has been used to
cateyorize the enumerated individuals for the one
hectare plot. The standing biomass was  arrived at

using the relationship explained above.

In one of the localities namely Mirzan, the
sampting has been made ditficult by the impentrable
shrub - layer, caused mainly due to overgrazirng and
excessive lopping, The shrub biomass estimates are
thus, iikely to be underestimates, in this particul ar

locality.

In each of the e1ght localities, herb tayver biomass
has been sampled at monthly antervals during November
1983 to January 1985. In addition, two more localities

without any tree cover have been selected. The biomass

i1
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has been harvested in twenty quadrats of size A ocm ox T
cm. No sampling has been carried diuring the months of
February to May as there was only standing 'dead.
Further details of harvest method and  computation of

productivity are given in Frasad and Sharatchandra

(1984) .

RESULTS

Estimates of total tree biomass (including that of
(seedl ings)

The results of totaTrstanding tree biomass indicate

that ‘reserve forests have, on an average, a higher
amount of biomass tham minor foreats . The average
biomass of 243.2% t/ha. of reserve forests of

Bidrahalli, Nagur, Santgal and Sonda is thus 1.87 times
higher than that of minor forests of Eengle, Bhairumbe,
Chandavar and MiPzanh (average.7129ig§ t/ha.). The
difference was found to be statistically significant (t
3.17 df b, p < Q.22). Table II gives the details of

biomass.

The total biomass among reserve forest localities,

in decreasing order were found te be in Nagur, Santgal,

Sonda and Bidrahalli. In minor forest localities, the
ranking in decreasing order isg Bengle, Chandavar,
Bhairumbe and Mirzan. The differences in standing

(-
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biomass appears to be a function of Aunber of
indaviduals as well as the degree of anthropngen1;
pressures. This nteraction appears to be of spEclal
importance in minor forests, which by definition, are
meant for use by local population. In contrast, the
reserve forests, are largely utilized by the state for
periodic felling and are legally out of bounds tao local
population and hence, the observed , w19h values of

e

biomass.

The number of species with three percent or more of
total biomass varied from a minimum of 3 (Bidrahalli) to
g in Beng?e. These dominant species constituted more
than 65 of the total biomass while the remaining 3%% was
comprised of a large number (25-44) of species (Figs. |
and 2). Thus a few species alone appear.to determine
the physiognomy of these forests. In the reserve

forests, this tategory seem to be Xylia xylocarpa,

is a climax association for this locality (Fascal et al.
1983) . In disturbed minor forest locality of Chandavar,

poioneer and understory tree species such as Aporosa

13




L T T R T

k-
E:
]

T R A A e S SR A i, 1,

ST A Tk SR i o

e it

W et pandt

wree

e o e AR = £ 2B 1 1 PPy gy SR8 L 41T et .

substantial amount of biomase ta the total (Figs, 3 and

T

4).

It is interesting to note that, although, the
cilmay association appears to be intact from the point
of bilomass, the dominance of understory and plroneer
species in overall composition of reserve torewt 1.
very remarkable. This would mean that climax specles
have a few large individuals, which appear to contribute
to the bulk of biomass. The implication then, is that a
transition of biomass dominated by climax species i1nlo
ong that is dominated by pioneer species and underwood

species appears to be round the corner !

_ Loef treo

¥

hThe NFP estimates for reserve forests varied from
a maximum of 7.25 t/ha’/yr to 3.9464 t/ha/yr and those of
minor forests from a maximum of 3.474 t/ha’/yr to
minimum of 1.5Q1 t/ha/yr {(Table II1I1). It appears that
NFP 1is higher on sites with Jarge population wire and
with minimum biotic distwbances. Since reserve forest

localities are relatively less disturbed than those of

minor forests, the NEP  in reserve - forests o©on an
average, is about twice that of minor forests. These
differences are statistically significant (L=2.980,

gf=6, p<.85) .

14
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It was found that DEH in a linear Pegress1on.wa5 o
better estimator of dry weights of shrubs rather than a
multiple Jlinear regression of weight on diameter and
hEIQHt. It was  aiso  found  timat pooling of altl
individuals of all speciey in a given site has given 4
more reliable lingar regression rather than oY
considering the individuals of a given species alone aw
indicated by Jlow standard errors of the regression
coefficient in the former. Moreover such a general 1zed
rejationship could be useful in esti~ ting the Biomass
of saplings o f trees as well (below 1@ cm girth
timit) since, in the young stages these sapling have
similar growth from. Table IV gives sample sizes,
intercept, regresssion and correlation coefficients a=
well as T values and their significance. It can be seen
from the table that a high positive correlation exists
between biomass and DZH in the plot at ERidrahalla,
Bengle, Bhairumbe, Nagur, Santgal. In the case of
Lhandavar and Mirzan, low correlatipn; values cou.t
perhaps be due to change in form caused by excessive
lopping of shrubs by lpca] poputation to meet their

requirements for leaf manure and fuel. Similar trend 1s

seen in the Sonda reserve forest also.

[ A=y
.
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The above ground shrub biomass estimated by taki1ng

mean  diameter and  mean height was found:to be on a
little higher side Compared to the estimate obtained by

grouping individuals into height classes and considering

their mean diameters. The difference, however, appears
to be marginal "only. The average of two estimates are
given in Table v. Whije the average shrub biocmass 1n

reserve forests was .57 t/ha, in minor forests it  wasg
found to be @.48 t/ha. However, the difference was not
statistically significant (f = .20 d =&, p > @.p5) .
‘These results show that while the relatively undisturbed

forests ~such as Santgal tend to have l1ow shrub blomame,

the distrubed forest loclalities - irrespective of
reserve  or minor forest category - Have higher shrub
biomass. This tendency is  alsag evident 1n highiy
disturbed localities such as Bhairumbe. The

explanation for such g tendency, perhaps lies 1n  the
degree of anthropogenic pressures exerted on the forests

rather than the differences in vegetation tvypes perse.

"
Y

PRODUCTIVITY OF HERB LAYER

ty of herb laver

different 1and Hses
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Table V gives the above ground NFF estimates £ or

reserve, and minor forest localities as weli as for the

ib6
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degraded open lateritic outcrops. The estimates Ffar
reserve forest vary from a minimum of @.574 to a maximum
of B.623 t/ha/yr with an average of 3.15@ t/ha/yr. :For
the minor forests, the minimum was 4.563 t/ha/yr and the
méximum 11.176 t/hal/yr, with an average of 8.014
t/halyr. In the degraded open lateritic outcropse, an
average of 3.Q546 t/ha/yr was obtained. The average
productivity for three categories is 5.478 t/ha/yr.
Thus the above ground productivity of herb layer in
minor forests is about twice that of reserve forests.
This difference was,  however, not statistically
si1gnificant (t =1.92, df = &, PG5, The higher
productivity 1n minor forest could be ascribed to
availability of sunlight due to open nature of canopy
and also perhaps due to jow densities of tree and

shrubs.

The differences in productivity within the four
reserve forest sites could be due to (a; closure of
canopy to a high degree (as in the case of Nagur,
santgal and in Sondal), (b)) high density of trees and
shrubs and (¢) thin soil cover or a combination of these

three facfors.

17
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The wvariation in NFF in minor forest localities,
could be similarly explained. A closge sc;utiny of the
resul ts iﬁdicate that differences in NEP may be better
axplained if we g9roup  them into two geographical
categories of Sirsi and Eumta taluks. Infact, the mean
NFP of fouf plots of Bidrahalii, Sonda, EBengle and
Bhairumbe in Sirsi taluk, was found to be more  than
twice the NFF of S1x plots  namely Santgal, Sonda,
Chandavar, Mirzan, Divgi ghat and Nagur cross in kumta
taluk. This difference was found to be significant (t =
2.6, df =8B, p < .25 . It may be recalied from Table
I, that the =0i) in the Plots of Kumta taluk is enposed
laterite in nature and therefore it holds rittle
moisture and nutrients so essential for greater

productivity of herbsy.,

In order to verify that the 1low productivity
r‘
results are not due to differences in elevation of study
Ly .
sites, a linear regression of NFF (y) on altitude (u)

was computed., The result shows that the slope of

regression is noept significantly different from zero (4 =

)

.220%, t = 1.8%, df ?y P » 0.0%) indicating that

eievation in the observed range of 20 to S75 m, does not

18
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have a crucial role in determining the levels of avove

ground NFF of herb layer.

The attainment of peak biomass by different
species ranged from July to March; although, in  most
localities, most species bad obtained peak biomacs by
Lecember itself. It as ovaadent from Fig.S that magority
of species in reserve forest sites hafl attained peak
biomass during September to Decembér period. In  the
minor forest sites, the peak biomass was attainec much
more uniformly among the sites during this period;
suggesting that the species make up in these sites 14

simitar .

The single most dominant group of herbs

s
_contributing to overall biomass in reserve and minor

forests was found to be members of gramineae. While
these contributed about hal+d of the total biomass 1in
reserve forests, in the minor forests on the contrary,
these constituted more than 6&0% (Figs. 6-12) of
biomass. In the case of degraded open areas too,

gramineae constituted more than &% of total biomass.

19
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the reserve forest localities of Bidrahall,
Nagur, SBantgal and  Sonda, on an average , the tregp
biomass including theip seedlings accounted for nearly
984 of total biomass. The shrub  and herb Tavers
contributed to @.37 and 1.&73% respectively: This resylt
is in close correspondence with the estimate obtaineo
for Elaged tropical forests eisewhere (Brown anc Lugo
1984} . Among these four Ipcaltities itse]f, th;
contribution of tree biromass varied from a maxdirum of
99.6342  in Nagur, to a minimum of 93,157 1in Didrahail
(Fig.11). In the Jatter locality, the percent bicomass
contribution by shrub and  herb layers was thus,
obviously hore than those at Nagur, Santgal and Sonda.
The tree canopy at Eidrahalli is relatively open and the
underwood tree species are predominantL;) deciduous as
compared to other localities. These three Jlocalities
are characterized by a higher density of individuals of
tree species, a closed tanopy and by presence of
underwood everdgreen tree species which could result 10
minimal ;EﬂEtﬂatIOﬁ of  sun  light. Therefore, this
tactor alone 1s involved in the observed low biomass

values of shrub and herb }%yers.

BKY
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t/ha/yr and 10.97 t/ha/yr for reserve and winor foresls

respectively. The low productivity could be due to a-

prolonged dry seawon.

D1SCUSBSTUN

The estimates of total standing biomass of troe
layer along with tree seedlings, by the two 1ndirect
methods appear to be in close proximity w.th those
obtained by the forest department of FHarpataka. 1in a 20
hectare plot at Siddapur of Uttara Hannada.dlstrlct, the
total volume of timber and Ffuelwood obtained by
clearfelling amounted to S55.76 ma/ha or 39 tons/ha (b;
considering an average wood welght volume ratip of 4.7
for a popu'lat'lun densaybty of 146 trees/ha. Applynyg thae
correction factor of 1.6 (Brown and Lugo, 1934) +to
cbtain the total above and below ground biomass, we have
an estimate of 62.4% t/ha. Thus, our estimates of total
tree biomass are a close approximation of the dala
abtained from clearfelling. These results are also well
within the ranoe of estimates of 196 t/ha  for closed

forests and 79 t/ha for disturbed wopen forests of

tropical Asia (Brown and Luwoc, 1984). | However, for
localities at Nagur and Santgal, the estimates are
considerably higher than these average values. Thim 1%
main]y because of very high population densities.

-_\;:-)'.’ b
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Neverthel esg these estimates are  fower  bthan Lhowe
obtained by Rai (1981), For the evergrean forests of
Karnataka and for some of the tropical moist forests
(R;Fa 974 . A much more preciss gastimate wouid  be
possible with accurate regression relationshigs bawed on
tree felling. Dbviously, thisg procedure 1s extremely
elaborate, time consuming and Taborious, since thoe
State permission to fell trees 1% difficult to obiain.
Thie above 1ndirect Procedu=u” appears to be st b e,
Infact, standing biomass of tropical foreots o f

Guatemala have been estimated by uwsing Fegreass1on

obtained for New Guinea forests (Kunkel ~Westpha!  and

Kunkgl, 1979) . The estimates of annual above ground net
productivity of tree Jlayer are about hal¥ of those
obtained by Rai for the evorgreen Fmreﬁtﬁ of - Karnatahk.a
(Rai 1981). However, the overall NFF estimates are wel)
within the range of NEF for tropical forests (Cainnel

19282) .

If these resuits on standing tree biomass and NPF
ara any indication of the situation 1n the entirc
district, it emerges out that more than SQ@¥Y  ha o+
minocr or protected forests, have at present oniy half of
the tree biomass that could potentially exist in this
district blessed with coprouws amount of rainfall. Thiz
situation thus, warrante an immediate programme  of

revegetation of these potentialiy productive arvas. In

23
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the present context g+ worsening situation of wood and

other forest poroduct shortages 1n India, reboissoment
of these vast arva would necdl oss to SAaY 1S an uwrgent
praiority not only to meet the wrowing demands but  also oo

help conserve the precious wo0ii and water resourcuos
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TABLE - 1

ke ""'"5'1"‘.‘*‘7‘.‘-.’?‘?

Location and some physical Characteristics of the
study sites : !

-
Forvoet Locaility Altitude 011 Fiotic

i Category {m) distur-

! ; bances

,; e e e e e e e e e e

&; Reserve Bidrahalli S25 Clayey- Moderate

&“ . 1 cam

gJ Nagur 125 Exposed Moderate

E? laterite

#: Santgal ‘ Joa - Little or

no distu-
Eﬂ rbance

g Sonda 49 Clayey— Moderate

F loam
P

g Minor Bengle obS - High
i)
g Bhairumpe 475 Loam High
Chandavar 2a Exposed HMigh
laterite
Mirzan 2% - High
Divigighat 7= Exposed High
‘ hard pan ‘
laterite
Nagur 2 - High
cross

AT
- 4

b

Ik e et o e
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hromass (t/ha)

the eight localities of resee

a district

including that of

soedl ingg (1

o parenthesis)

ve and minor forestsg of Uttar

‘__.—.-.-n-.--—---_——.--.-—n-———u....—.—.-.._.—_,-.-_—--—....-.-—...._...... T et e ot sk e i e <t o i e S — ey 1) ey et

Total standing biomas
that of rgot {t/ha.)

1= LDEmllLy

N

3@

by

Regréss1on

s{inciuding
as estimated

Average

Jad 223079 146 .58 185,18
(1.29)
Nagur 1589 361 .7 267 .00 314 .35
(1,11
Santgal 260 306 .34 213 .04 2R 47
(A.44)
Sonda &9 294 .31 25.9a 214,14
(&.67)
Hengle 4% 197.2 123 .84 144 .53
' (B.67)
Ehairumbe 414 1Bu.21 124 .22 142 .1
(B .19,
Chandavar 582 202 .2 2.5 147 .24
(& .36
Mirzan 261 L6 15 - L& 140
(1 .4%)

"

/
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TAMLE - 117

Estimates of net annual above ground productivity

(t/ha.) 1n the reserve and minor foregt Tocalities

in Uttara Kannada district of Karnataka, South ITndia

Forest/Landuse Locality Net annual above

Category ground productivity
(t/ha/yr)

T e et e e e i s v it e oy T A et e e e T et 3 P S o e o o e s

Reserve Eidrahalli 3.946
Nagug 7.25A
Santga) S.294

Sond 5,088

Average ] G095

Minor Bengle 3.533
Bhairumhe 3.314
Chandavar 3.474
Mirzan _ i.5a1

Average , 2.95@

i
e e . 4t S i . | i, g S S i e B e vt ot e ) e iR i e o e ety bk e i ks e (b e o e n



TARLE - IV

WMEAr regretusiun wr Luia, above Sround biomass on sguare of d1ameter .
: and H, height of thoe shrub 1n eight localities of reserve and

nor forests of Uttar Fannada district.

i= Sampie Size, a = intercept, b = PEQP@SSlon/cDeffic1ent,

1= correlation coefficient and FF = variance ratio.

I

;nduse Loca]ity Y a ”““‘;“—““";“'"*‘”“;_““;:;;:;;:' H
: cance 1w
kerve  Eidrahalts  1as imiane ol 15 .92 eiz.69  Feoonn
rest
% Nagur 82 i.736 B.4468 &.82 156 .52 FolLai
| Santgal 43 7.7 .Sz 0.8z 83.41 Feola
Sonda 1al 42.996 - .27 -@.23" Db P s
noe Bengle 14 6.263 W.iny7 A.74 167.407 P,
rest
Bhairumbe 39 4.678 Ww.124 .74 Jg .4l Fad.ag
Chuandavan - SO E] 35.2?5 G224 Q.51 23,13 FLd il
Mirjan & 72 J8.8%4 ¢.214 .19 2.57 Fra.ag
: i




TABLE ~ vy
i

sbove ground biomass {kg/ha) af shrub s
Jocal;ties in Uttar Kannada district.

i

L B a e

ianduge Locality No .o+

pecies among the e19ht

Hfor mean Il(far beight Aver ago

Individu—~ dya. and classey) Biromaey
: als Boight (kg/ha
i {an 12ad

m)

.:,_......._._.._._..--....-._._..___...........-‘_‘..-.._._..._.__.. ————————
:

&SEPVE RBidrahalli 3399 356 .02 1%81 .48 948 .75
%Pest

; Nagupr 953 162 .97 285 .35 224,14
Santgal % 4 .25 36.18 J& .21

Sonda - 2439 1247.8 1845 94 las., . gu
inor Berngle 2193 L 245 .91

249 .86 247
arest

Ehairumbe 654 43.38a4 68.232 .7

Chandavar 2418 2144 21146.3 213¢ 0w
Mirgan bt 244 .4 329,072 242.31
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TABLE - VI

Abave ground net primary productivity (t/ha/yr) of herb 1aver
in reserve and minor forests 1n Uttara Eannada district

TR R ) . e D S . S S ol g R S L . £ 74 o . e e e T e e s e ek e e i e o e e s

Landuse Locality Herb 1ayer Average
Category productivity productiviatl ¢
(t/ha’yr) for the 1.
uselt/has v,
Reserve Bidrahall: 8.4623
Forect
Nagum B.574
Santgal ; 1.3%6
Sonda 2.008 J.1T 43,49
Mirnor Eengle 1v.B9%4
Forest
Hhairumbe . 11.1746
Chandavar S .432
Mirzan 4,543 B.214& +3.20
Legraded , Divgighat 1.608
open
tateritic
outcrops
Nagur cross 4 .54 3.0%546
Combined g L e v 5,278
landuse N ey S
".
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