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ABSTRACT

We estimated the standing biomass and carbon sequestration potential of tropical deciduous forests of Nallamalais,
a centre of plant diversity located in the state of Andhra Pradesh, India. A total of 30 randomly stratified sample
sites comprising 12 ha area were inventoried following a non-destructive method. The total standing biomass and
carbon stocks of the study area are estimated as 56.047 Mt and 26.34 Mt respectively. Among all life forms, trees
are the main contributors of standing biomass and carbon stocks in the study area accounting for 96.72% of the
above-ground live biomass. The carbon stock accounted for Nallamalais is equivalent to 97.568 Mt of sequestered
atmospheric carbon dioxide. With respect to total carbon stock of Indian forests worked out in different studies,
Nallamalais share 0.26% to 0.90% of the total carbon stocks of India.
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INTRODUCTION

Tropical forests harboring rich biodiversity arsgending in several ways to global climate chaegelihg to shifts
in species composition and overall increase indwen [1]. Forest vegetation contains over 350,0@0 (Tera

gram=10? grams) of carbon, of which tropical forests acdstfar 40% and play a major role in global carbyole

[2]. Estimation of above-ground biomass (AGB) is essential aspect of carbon sequestration studlies &

constitutes about 60% of total phytomass [3]. Tireentories are still an efficient way of assesdimigst carbon
stocks and emission to the atmosphere during dstfdien [4]. The major carbon pools in India argneated based
on very coarse resolution data and extrapolatiaralxee the primary data for the many regions ofcthentry are
non-existed or over-estimated [5]. Due to the laxdkreliable data on standing biomass and ratesooést

degradation, the net carbon emission estimatelsfitet are highly variable [6]. Thus, the improvadhqtification of
carbon pools and fluxes in forest ecosystems ioitapt for understanding the contribution of fosetst net carbon
emissions and their potential for carbon sequéstraf7]. The present study is oriented to estimesebon

sequestration potential of Nallamalais, as a pérVegetation Carbon Pool (VCP) assessment undeioht
Carbon Project under Geosphere Biosphere Prograshindian Space Research Organization.

MATERIALS AND METHODS
Study Area

Nallamalais, one of the 234 Centers of Plant Ditersf the world [8], lies between 15° 20' to 160" Northern
Latitude and 78° 30' to 80° 10' Eastern Longituded located in the Eastern Ghats of Andhra Pradedls (Fig.
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1). It spreads in five districts such as Gunturyriol, Nalgonda, Mahaboobnagar and Prakasam. Theahges
extended over an area of 7640 sq. km. The elevatioges 300-950m above MSL. The average annuaktetype
varies from 24 to 29°C and average annual raiigal40 mm. The geological formation known as thechfaens/

the non-fossiliferous rocks formed about 2000 millicgays ago. The major rivers are Krishna and Gundiaka.
The soils are red, black and mixed type. The veigetas tropical deciduous and scrub type [9]. Phimitive tribe
‘Chenchus’ live amidst the forests of Nallamaldibere are two Protected Areas in the study aredNagarjuna
Sagar-Srisailam Tiger Reserve (NSTR) which is #ugdst tiger reserve in India and Gundlabrahmesw#@BM)

Wildlife Sanctuary.

Methodology

In the present study, a non-destructive approadiiazhass estimation was done in 30 randomly sigdtiéampled
sites comprising 12 ha area. A comprehensive fomheatgn of Vegetation Carbon Pool Assessment Rrajgc
Indian Institute of Remote Sensing (IIRS) [10] iabowed and this has been the source of identifytime sample
sites (250x250 m) based on forest type (availabléR& under different projects), forest densitddRS LISS IlI
data for Normalized Difference Vegetation Index (NPvalues ranging between 0.0-0.5. On field, titesswere
located with the help of Global Positioning Syst@iS) and Survey of India reference topographicanap

Sampling Design

For trees/liana enumeration, 250x250 m site aresa dided into 4 plots (NE, NW, SE and SW) of size
31.62x31.62 m (i.e., 0.1 ha), about 75-90 m awaynfthe centre [11], [12]Girth at Breast Height (GBH)
measurements were taken with measuring tape agtith@as measured using Opti-logic digital hypsometer
enumeration of shrubs, two quadrates of 5x5 m Mtk in opposite corners in each 0.1 ha plot anaach
quadrate, the number of bushes and tillers in dash were counted. For herbs and litter, 5 quasl(@én corners
and 1 in centre) of 1x1 m were laid in each 0.k&aple plot and the material is harvested for deteéng fresh
and dry weight.

Estimation of Biomass
Basal area of each tree/liana was calculated hbygusiandard formula and treated as the criticahrpater for
estimating trees/liana above ground biomass [13].

Basal Area (rhha') = v x 10

Volume of each tree/liana withl0 cm diameter was estimated using species spedifionetric equation and for
species without specific volumetric equations, camnequation is applied based on Forest Survey diflfl4].
Specific gravity values of different species weetested from literature [15], [16], [17]. Specificavity values are
available for 75-80% stems. For species with unkmapecific gravity, the arithmetic mean of all kmowpecies
was substituted and used in particular samplefpltwing Brown et al., [18]. Volume of trees/liana with10 cm
diametemwas converted into biomass by multiplying with sfiegravity [19]. Biomass of all the trees was sued
to obtain biomass for 0.1ha plot.

Biomass (tonnes) = Volume {in< Specific Gravity

Since volumetric equations for trees/liana with <0 diameter are not available, we followed thehodblogy
developed for Vegetation Carbon Pool Assessmenfe@rgll], [12] to estimate biomass of this cla3he
regression equation developed by correlating kerga and biomass of treek0cm diameter is as follows (Fig. 2).

Y=3.6808*X+0.264.

Where,

Y=Biomass,

X=Basal area of trees (>10cm diameter and <10cmetlier),
3.6808 & 0.264=Coefficients

The biomass of trees withl0 cm diameter and <10 cm diameter in each ploewadded together to get biomass of

0.1lha plot.
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For shrubs, herbaceous and litter, the mean drgiwep) is directly taken as biomass. Biomass eégfliana,
shrubs and herbaceous were added to get aboveelivarbiomass (AGLB). A conversion factor of 20%alised to
calculate dead wood biomass from AGLB following Acthet al., [20]. Litter and dead wood biomass were
summed up to get above-ground dead biomass (AGDh&)Tatal above-ground biomass (TAGB) is calculdigd
adding AGLB and AGDB. In the present study, 20%haf TAGB was considered as below ground biomas$B{BG
following Ramankuttyet al., [21]. Total biomass (TB) for each sample plot whtamed by addition of TAGB with
BGB.

Estimation of Carbon Stocks
Carbon stocks were estimated from the total biorbgssultiplying with IPCC default carbon fractioh @.47 [22]
as follows.

Carbon (tonnes) = Biomass (tonnes) x Carbon %

We used Mean Biomass Density Method (MBM) [23] éxtrapolation in which mean density is multipliedthw
forest area.

RESULTS AND DISCUSSION

Species Diversity

A total of 306 plant taxa belonging to 215 genend &1 families were recorded in the sampled inugntdhe
dominant family is Fabaceae (54 species) followgdPbaceae (32 species). With respect to life fortnegs are
represented by 124 species; liana 6 species; sthBubgecies and herbs 158 species.

Standing Biomass

Trees/liana Biomass

A total of 14199 trees/liana individuals were enuabed in the sampled plots in a range of 26-35Widdals per
plot. The mean basal area of trees/liana is 17 @B81nf ha® and ranges 1.66-85.62ma* (Table 1), these mean
values are on par with tropical dry evergreen fgrexf Peninsular India [24]. The growing stock dgnef
trees/liana having10 cm diameter is 106.15+65.95 ha* and ranges 4.70-372.73 ha*in the sampled plots. The
total growing stock of the study area is accourf®d81.098 Mmi. While in dry deciduous and secondary dry
deciduous forests of Kolli hills [25], the estimdtenean volume density is 316.060 ha' and 216.673 rfhha*
respectively, it is 59.79 tna® for Indian forests in 2005 [26].

The mean biomass density of trees/liana witbcm diameter is 55.38+41.30 Mg hand ranges 0.74-205.95 Mg
ha® in the sampled plots. Correlation of basal area himinass of trees wittr10 cm diameter revealed a
determination coefficient of fas 0.8704 (Fig.)2 High correlation of biomass with basal area vesmorted by [12],
[18], [27], [28] and according to Clarét al., [29] tree above-ground biomass is strongly coreglatith trunk
diameter. The mean biomass density of trees/liditacin diameter is 8.80+9.6 Mg hand ranges 1.25-93.35 Mg
ha’in the sampled plots. For Indian forests, 29.7%rtiss was estimated for the same diameter classW#h is
comparatively higher than the present estimates.

Trees/Liana is contributing 49.041Mt biomass witlmaan density of 64.19+42.63 Mg han a range of 5.20-
299.30 Mg h& across sampled plots (Table 1). In comparisonjdebplry evergreen forests of peninsular India [17]
registered a range of 39.69-170.02 Md heean density with respect to basal area and 73860 Mg hd when
basal area and height combined. The present sagiits are fall in the range with respect to forrmed found
lower with respect to latter.

Shrub Biomass

Shrubs contribute 0.58 Mt biomass, with a mean idewn$ 0.76+0.64 Mg ha in a range of 0.01-2.82 Mg Ha
(Table 1) across the plots sampled. These estiraatewithin the range (0.26-1.43 Mg Haeported from disturbed
tropical dry deciduous teak forests of India [38frub biomass density of 0.116-2.496 Mg laad 1.08+0.8 Mg ha
! was reported for mixed dry deciduous forests {8t mixed plantation [32]. Present study resultsewsthin this
range compared with former and lower than thedatte

Herbaceous Biomass
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A total of 1.41Mt biomass is contributed by herbishva mean biomass density of 1.85+1.11 M¢ laad varied
between 0.20-6.00 Mg HaTable 1) in the sampled plots. Herb biomass rasfge00-1.59 Mg hawas reported
from dlisturbed tropical dry deciduous teak foresfténdia [30] and in mixed deciduous forests it via838-0.213
Mg ha”[31].

Above-Ground Live Biomass (AGLB)

AGLB constitutes 50.69 Mt with mean density of 6832.87 Mg h& and ranges 6.22-302.58 Mg*h@rable 1) in
the sampled plots. A total biomass of 14.904-63.84pha’ was reported in mixed dry deciduous forests ofdndi
[31] and present study values are near to the ugpeof these estimates.

Litter Biomass

Litter constitutes 0.33 Mt with a mean density 0f4%0.36 Mg h& and ranges 0.02-1.34 Mg héTable 1) across
the sampled plots. However, higher values of litiemass density (1.52+1.1 Mg Harom the mixed plantation of
India [32] and tropical wet evergreen forests (8.3Mg ha') of Western Ghats [33] are estimated.

Dead Wood Biomass

Mean density is 3.20+2.13 Mg fhdequalingl.51 Mg C h&) and ranges 0.26-14.97 Mg hérable 1) in the plots
sampled and accounts for 2.44 Mt for the study.dbdead wood is generally tends to ignore in mamgdbcarbon
budgets, because it does not correlate with angximmd stand structure [34]. However, it is havitgjimportance in
aspects related to biological diversity [35] andtmospheric carbon cycle [36].

Above-Ground Dead Biomass (AGDB)

The mean density is 3.65+2.21 Mg'hand ranges 0.31-15.94 Mg héTable 1) in plots and accounts for 2.78 Mt
for the study area. It is 3.6 Mg hin case of South and South-East Asia [37]. The AGIDBorld forests [38] was
estimated from none to >600 Mg haVhen compared, the present study estimates a@uaely as such that of
South and South-East Asia forests and at the leweof the world forests.

Total Above-Ground Biomass (TAGB)

The TAGB density is 70.02+45.05 Mg hand ranges 6.53-318.52 Mgh@rable 1) across the sampled plots and
accounts for 53.49 Mt for the study area. Our tssarle within the range when compared with distdibepical dry
deciduous teak forests (28.12-85.26 Mghhaf India [30] and Indian forests (14-210 Mg™Hg27]. However,
Indian tropical deciduous forests registered hid{GB (97.3 Mg h&) [27]. Corresponding to Indian forests TAGB
(9793.794 Mt) [39], Nallamalais accounts for 0.54%4he total. Deciduous forests of Western Ghaf§ f{dgistered

a mean AGB of 280+72.5 Mg Hzbased on ground data and 297.6+55.2 M{ based on Remote Sensing, both
values are greater than the present study. In eciddous and secondary dry deciduous forests df Kitls [25],
estimated total biomass density is 251.653 Mg &ad 241.773 Mg hhrespectively which are higher than the
present study.

Below Ground Biomass (BGB)

BGB accounts for 2.551 Mt with a mean density &432.14 Mg ha and ranges 0.31-15.18 Mg hérable 1) in
the sampled plots. BGB of Indian forests [39] wasneated at 2605.149 Mt, and Nallamalais accoumt®09%.
BGB density in a range of 9.01-15.62 Mg’haas reported from disturbed tropical dry deciduteak forests of
India [30] which is greater than the present study.

Total Biomass (TB)

The mean density is 73.36+47.20 Mg'tend varied between 6.84-33.69 Mg'H@able 1) in the sampled plots and
accounts for 56.047 Mt for the study area. Nallaisatontribute 0.62% to total biomass of Indiarests (8955.434
Mt) [39]. Total biomass in a range of 37.12-100.88 N4J was reported from disturbed tropical dry decidutmak
forest of India [30] and present study results fethin this range. Biomass represents the largeganic carbon
pool in mature tropical forest ecosystem. The ckangorest biomass is considered as key charatitedf forest
ecosystem [41]. Biomass variability can be expldibg several factors like climate, topography, $eitility, water
supply and wood density, distribution of tree spectree functional type and forest disturbancé [42
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TABLE 1: Standing Biomass (Mg ha') and Carbon stocks (Mg h&) in various components of the sampled inventory

Nsd. Plot ID [ Treg;’ Liana B S'Ahgéb Hefg%eous AGLB | Litter |DeadWood | AGDB | TAGB | BGB | TB | Carbon
1 1a 167 | 805 | 24.36 ; 0.75 2511 035 1.22 187 686, 1.6 | 27.94| 13.13
2 1b 229| 616 | 20.03 : 0.82 2085 031 1 131 22016104 | 232 | 1091
3 1c 238 | 10.88| 35.8 : 0.71 3590 049 1.76 245 288 18 | 4004| 1882
2 1d 239| 969 | 3457 : 1 3551  05p 1.73 225 3782178 | 39.6 | 1861
5 2a 343 | 14.46| 54.79 : 16 5630 0.55 2.74 319 689, 282 | 625 | 2937
6 ) 214| 10.81| 3164 : 0.89 3258 048 158 201 584 163 | 3617 17
7 2¢ 188 | 9.36 | 32.43 . 18 342 0.2 162 182 3605171 | 37.76 | 17.75
8 2d 357 | 12.63| 4581 - 0.95 2676 0.20 2.29 288 349 234 | 5168| 24.29
9 3a 76 | 7.59 | 30.92 : 0.42 3134 051 155 246 334157 | 3497 | 1643
10 3b 170 | 1250]  46.85 - 0.2 4706 044 2.34 248 8%9 235 | 5218| 2453
11 3c 194 | 12.44| 7554 : 038 750p 027 3.78 205 9977 | 3.8 | 8377 3937
12 3d 131| 11.05| 4344 ; 04 4384 054 217 271 5546 210 | 4874| 2291
13 Za 152| 7.22| 26.98 - 2.2 2918 0.4 1.35 139 5730, 146 | 32.03| 15.05
Nsd. PlotID i Treg;""a"aAGB S'Ahé%b HeIXécBeous AGLB | Litter |DeadWood | AGDB | TAGB | BGB | TB | Carbon
14 ) 117| 14.93| 3451 ; 06 3510 007 1.73 1B om6| 1.76 | 3867 1847
15 4c 60 | 843 | 19.79 . 55 252 0.04 0.99 103 263 1.26 | 2758| 12.96
16 2d 65 | 944 | 402 - 6 262] 0.0 2.01 20D 48p9 312] 506 | 23.78
7 5a 84 | 795 | 2005 - 3.902 2395 046 1 146 25/41l2 | 2661 | 1251
18 5b 107| 291 ] 11.69 : 3.305 1490 0.7 0.58 085 5841 | 0.75| 1659 78
19 5¢ 26 | 7.67 | 26.38 : 05 26.8 0.34 132 166  ©85 134 | 29.88| 14.05
20 5d 73 | 13.98| 76.46 : 13 77.7 0.47 3.82 279 082 389 | 85.94| 40.39
21 6a 01| 304| 1063 : 1023 1185 076 053 079 2.641| 059 | 1323| 622
22 6b 62 | 166 52 : 1.025 622 005 0.26 031 653031 | 6.84 3.22
23 6c 102| 344 | 899 : 2 1099 0.7 0.45 072  11j71055 | 1226 | 576
24 6d 90 | 244 77 . 0.964 866 0.38 039 077 943043 | 986 .64
25 7a 134| 19.83] 7.7 : 3.272 7508 045 359 4047907 | 375| 8282| 3803
26 7b 141| 21.89] 6257 : 1.628 6410 0. 3.13 343 760 | 321 | 7083| 3329
27 7c 155| 19.82]| 57.02 : 1.061 5808 0.17 2.85 302611 | 29 64 30.08
Nsol. Plot ID = Treg;""a"aAGB sAhé‘éb Her:g%eous AGLB | Litter |Dead Wood | AGDB | TAGB | BGB | TB | Carbon
28 7d 143| 18.65] 6893 - 1.285 7020 0.38 3.45 3.374.04 | 351 | 7755 3645
29 8a 44 | 288 | 1105 : 0.846 1180 006 055 061 512 059 | 13.09| 6.5
30 8b 105| 53 | 22.09 : 0.629 2270 04f 11 147 o®3| 114 | 2512 118
31 ac 93 | 386 | 13.02] 025 0.648 1391 Of 0.65 0751466 | 07 | 1536| 7.2
32 ad 112| 459 | 22.96 : 0.904 2386 007 115 142 500 | 119 | 2627| 1235
33 9a 134| 10.07| 29.27 : 121 3048 0.08 1.46 164 2.023| 152 | 3354| 1577
34 % 31| 10.64] 3063 : 1.806 3248 02 153 113 4163 | 162 | 3578| 16.82
35 9c 61 55 | 1352 - 1615 151 0 0.68 068 15B10.76 | 1657 | 7.79
36 od 65 | 10.35| 24.28 ; 1.486 2576 0.04 121 135 702 | 129] 283 13.3
37 | 10a | 129| 16.03] 632 : 1.224 6442 013 3.16 3.0967.71 | 3.22| 70.93| 33.34
38 | 10b | 140| 19.49] 78.35 : 1302 7965 0.6 3.92 4188383 | 3.98| 8781 4127
39 | 10c | 138| 13.97| 5447 : 1.487 5595 0.9 2.72 2.8158.76 | 2.8 | 6156] 2803
20 | 10d | 113| 652 | 33.25 : 1.045 3448 0.9 1.66 1853634 | 1.72 | 3806|  17.89
41 | 1la | 156| 30.29] 1335 : 1118 13466 052 668 2 7| 141.86| 673| 1485  69.84
Nsc;. PlotID = TreBeil Liana e SAhé‘éb Her:ggeous AGLB | Litter |DeadWood | AGDB | TAGB | BGB | TB | Carbon
22 | 1ib | 147| 275| 1108 - 154 11234 042 554 5761181 | 562 | 12372 5815
23 | 1lc | 159| 26.42] 9566 : 1.498 9715 0.8 478 50610221 | 4.86| 107.04 5032
44 | 11d | 143| 23.32] 1076 : 0.994 10859 O.L 538 548114.07 | 543 | 1195] 56.16
25 | 12a 89 | 37.16] 10478 L84 0.782 10743 0ps8 524 622 | 113.65| 537| 119.02 5594
46 | 12b 96 | 3L1] 10653 09 1.016 10843 0.5 533] 086/ 11451| 542| 11993  56.37
47 | 12c | 102| 21.73] 6272 0.42 1.066 64D 042 3.14] 963/ 68.16 | 321| 7137| 3354
28 | 12d 98 | 29.39] 7168 143 1.028 7412 067 358 254] 7837 | 371| 8208 3858
29 | 13a | 107| 3048 116.9 - 0.41 11788 043 5.85 85D 12336 5.87| 12929  60.74
50 | 13b | 106| 33.84] 1386 - 0.765 3941 0P 6.93 371 14654| 697| 15351 7215
51 | 13c | 114| 28.66] 97.17 : 0.425 9759 045 2.86 4011025 | 4.88 | 10738 5047
52 | 13d | 114| 3751] 1580 : 0.392 15845 008 79 87p 16643| 7.02| 1743 8195
53 | 14a | 136| 3L22| 142 . 2.32 14632 015 71 795 3505 7.32 | 160.80 7562
54 | 14b 84 | 15.07| 59.05 : 43 6355 0.8 2.96 3b 756 3.18 | 69.93| 3287
55 | lac | 118| 32.76] 1145 ; 3.62 11821 0L 573 583124.04 | 591| 12995 6108
Nsc;. PlotID = TreBeil Liana B SAhé‘éb Her:ggeous AGLB | Litter |DeadWood | AGDB | TAGB | BGB | TB | Carbon
56 | 14d 93 | 21.14] 76.09 - 52 8120 0.5 38 3495 285 406 | 893 | 4197
57 | 15a 94 | 2652| 107.3 15 2.416 111p1 047 537] 845 117.05| 556| 12261  57.63
58 | 15b 87 | 23.81] 9635  0.76 2.01 9912 0.8 4.82 5[210432 | 4.96| 1092  51.36
59 | 15c 92 | 26.71] 10918  0.85 2.128 11204 067 546 613 | 118.27| 561 12383  58.22
50 | 15d 95 | 21.92| 10816 06 2.044 110)8 043 541] 845| 11664| 554| 12218  57.42
61 | 16a 68 | 1208] 347| 0.2 0.921 3574 108 174 2 2 3856 | 1.79| 4035 1896
62 | 16b 81 | 1581 454| 028 1.044 2692 086 227 33[ 5005 | 2.35| 524 2463
63 | 16c 95 16 | 4477] 015 1.358 2626 092 2.24 3164942 | 2.31| 51.73| 2431
28
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64 | 16d | 87 ] 1451] 4147 0417 1058 2348 101 207]  083] 46.76 | 2.18] 48.94 23
65 | 17a | 96| 1406] 3665 02 1152 EEES 183 268 0684 190 | 4258| 2001
66 | 17b | 98| 2112] 7826 029 1457 7949 1.06 391] 974] 8496 | 4 | 8896] 4181
67 | 17c | 93| 1262] 39.97  0.67 1657 2243 0.92 2 2024515 | 241 47.26] 2221
68 | 17d | 96 | 2463| 14365 049 14 14549 0.64 718]  827] 15331 727| 16058 7547
69 | 18a | 87| 1427] 3509 0091 1234 3742 1 175]  52B 4017 | 1.86| 4203 19.75
Nsc;. PlotID {——- Treg;""a"aAGB i\hé‘éb Herf\’chfo”S AGLB | Litter |DeadWood | AGDB | TAGB | BGB | TB | Carbon
70 | 18b | 97| 1588] 4897 0.71 1536 510 064 245] 93D 5429 | 256| 5685 2672
71 ] 18c | 92| 788 | 273 059 1554 2044 042 137 2103163 | 147 331| 1556
72 | 18d | 88| 22.88] 80.75 _ 0.59 141 8244 107 204] 150 8785 | 414 91.99] 4323
73 | 10a | 104] 1921] 5269  2.14 1156 5597 184 263 97 3] 5904 | 28| 6274 2949
74 | 19b | 101] 17.55] 4727 _ 0.34 1.208 4845  0.61 2.36] 27 3] 5212 | 244| 5456] 2564
75 | 19c | 93| 1823] 5L7] 035 135 534 047 259 3.4656.86 | 267 | 5953] 27.98
76 | 19d | 88| 13.87] 3824 283 1134 2219 108 101] 992] 4518 | 241| 4729 2223
77 | 20a | 97 15 | 5017 116 1.738 5305 149 251 37 6.755| 265 594 | 27.92
78 | 20b | 86| 8562] 2993 121 2.07 30268 0.97 1407 504 | 31852 1513 33365 1568
79 | 20c | 101] 21.95] 9863 2.4 1914 102/78  0.85 293 578 | 10856 514] 1137 5344
80 | 20d | 96| 1579] 5103 2.14 142 54589 1.09 255|  43p 5823 | 2.73| 6096]  28.65
81 | 21a | 139] 1259] 4247 - 12 4367 045 2.12 287 604 | 218 | 4822| 2267
82 | 21b | 120] 11.91] 39.97 - 2.726 2260 0.05 2 205 724 213 | 4687| 2203
83 | 2ic | 173] 10.06] 33.88 3 2.182 3606 0.4 169 1733779 | 18 | 3059| 1861
Nsc;. PlotID | —— Treg;""a"aAGB i\hé‘éb Herf\’chfo”S AGLB | Litter |DeadWood | AGDB | TAGB | BGB | TB | Carbon
84 | 21d | 167] 6.04| 20.63 : 12 2188 0.5 103 1ie 0D3 109 | 241 | 1133
85 | 22a | 99| 835 291 - 3.423 3250 0.36 146 182 3434 163 | 3597| 169
86 | 22b | 113] 756 | 2901 019 186 3106 005 145 153256 | 155| 3411] 16.03
87 | 22c | 114] 704 262 : 1978 2817 008 131 139 956 | 141 | 30907| 1456
88 | 22d | 133] 931 3316 - 2.567 3B 0D 166 186 758 | 179 3937] 185
89 | 23a | 125] 36.09] 12514 - 2.723 12786 041 5.26] 37 6] 134.23| 639| 14064  66.09
90 | 23b | 123| 144 531§ : 3.1 5627 024 2.66 20 1m0 281 | 61.98] 20413
91 | 23c | 123] 26.33] 8123 _ 0.02 2.092 8443 0.05 2.06] 11 4] 8834 | 421| 9255 435
92 | 23d | 129] 23.92] 89.09 - 2315 014 015 2.45 26 6 d 457 | 10057] 4727
93 | 24a | 98| 19.15] 7456 023 2.014 7749 0.06 3.73] _793] 8148 | 3.88| 8536] 4012
94 | 24ab | 92| 2183 9543 056 1.991 9747 0% 477]  695] 10366| 49 | 10856  51.02
95 | 24c | 97 | 1452] 6064 024 2731 636 108 3.03 14 6771 | 318| 7089 3332
96 | 24d | 89| 11.38] 37.66 02 2.392 2045 012 1.88 206 4285 | 2.01| 4486] 2109
97 | 25a | 87| 17.78] 7376  1.09 1.052 758 064 368] 2 4B 8012 | 3.79| 8301 3944
Nsd. Plot ID [ Treg;’ Liana B S'Ahé%b Herzg%eous AGLB | Litter |DeadWood | AGDB | TAGB | BGB | TB | Carbon
98 | 25b | o1 | 19.44] 7592 159 119 7846 1.48 38 50883.74 | 393| 8767| 4121
99 | 25c | 84| 1735] 6756 101 1142 690 105 3.38] 34k 7413 | 349] 7762] 3648
100 25d | 92| 1301] 104| 0.65 1222 10586 043 52 36D 111.89| 529] 11714 5508
101 26a | 100] 27.91] 11850 04 2.807 18 ot 503 664 | 128.44] 6.00| 13458  63.23
102 26b | 88| 1757] 6407 023 2.866 6716 0.52 32| 024] 7118 | 336] 7454] 3503
03] 26c | 92 19 | 5732 04 3.396 61l 105 287 3.0265.03 | 3.06| 68.09 32
104 26d | 117| 2487] 7958 043 2.82 828 046 3.98] 44 4] 8724 | 414] 9138  42.95
105 27a | 116] 27.76] 8694 104 2.492 9045 083 435 468 | 9513 | 452| 9965 4684
106 | 27b | 95| 2321 7294 001 4.226 7747 004 3.65] .80 3] 8106 | 386 8492 3991
107 27c | 103| 455] 1535 - 3.100 156.61 0.8 768] 967] 16457| 7.83| 1724] 8103
08| 27d | 104| 2292] 855§ 147 3.385 9034 ol 428] 384] 9472 | 452| 9924 4664
109 28a | 102| 1477] 9274 031 2.745 958 0b4 464 48 5| 101.28] 479 10607  49.85
10| 28b | 119] 1541] 10008 04 2.744 103p2_ 0b2 5| 025] 109.14] 516 1143  53.72
111 28c | 97| 19.35] 5867 05 2514 61648 046 203]  303] 6507 | 308| 6815 3203
Nsd. Plot 1D [ Treg;’ Liana AGE SAhé‘éb Her:g?;o”s AGLB | Litter |DeadWood | AGDB | TAGB | BGB | TB | Carbon
112 28d | 86| 1801] 11139 021 2.455 11405 085 557 642 | 12047| 57| 12611 593
113 29a | 117| 2493 77.74 3 341 8115 041 3.8 238545 | 406 8951 42.07
114 29b | 135| 31.07] 11736 - 167 11002 041 587] 186] 12562 | 505| 13119 6164
115 20c | 139| 40.16] 14879 - 176 15065 7.44 74415709 | 753 | 16553  77.79
16| 29d | 104| 21.92] 7149 - 219 7368 Ol 357 3677735 | 368 | 8103 38.00
117 | 30a | 189] 105] 264 3 2.3 2868 0.0 132 134 0972| 143 | 314 | 14.76
118 30b | 146] 762] 23.93 - 3.15 2708 0.8 12 148 83| 135] 2071] 13.97
110 30c | 178| 1098] 3781 ; 2.765 2087  o0da 1.89 32D 426 | 203| 4463] 2098
120 30d | 187| 1154] 4234 : 2.486 44.82 0 2.12 212 69/ | 224 4948| 23.2
Mean - | 1747 | 6419] 076 185 66.36 04k 3.2 365 070| 331 | 7334| 3447
+SD | £10.99] *42.63] 064 +1.11 +4287 0.6 2.13| 221 | 4505| 2.14] *472q  +22.18

ABBREVIATIONS: TNI-Total Number of Individuals, BA-Basal Area, AGB-Above-Ground Biomass, AGLB-Above Ground Live Biomass,
AGDB-Above Ground Dead Biomass, TAGB-Total Above-Ground Biomass, BGB-Below Ground Biomass, TB-Total Biomass, SD-Sandard
Deviation
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Fig. 1: Location map of the study area (Source: Gage Earth) and sampled sites located with ARC-VIEWGIS (3.2 Version)

Carbon Stocks

The total carbon stock density of the sampled itorgris 34.48+22.18 Mg C Haand ranges 3.22-156.84 Mg C'ha
across the plots (Table 1). Carbon densities ifeifit components of the study area are as follotses/liana
30.17 Mg C hd, shrubs 0.35 Mg C Ha herbaceous 0.87 Mg C haabove-ground live 31.19 Mg C hditter 0.20
Mg C ha', dead wood 1.51 Mg C Haabove-ground dead 1.71 Mg C*h#otal above-ground 32.91 Mg Chand
below ground 1.55 Mg C HaThe percentage values shared by these compaarentspresented in Fig. 3. The total
carbon pool is extrapolated as 26.34 Mt for Nalbdars.

The carbon density of 34 Mg C havas reported for Indian forests [27] and thisiisilar to the estimates of the
present study. However, it is found lower than &stimates of dry deciduous forests (64.35 Md)hanixed
deciduous forests (129.0 Mg Haof East Godavari district of Andhra Pradesh [48§ tropical deciduous forests of
India (99.44 Mg ha) [44].
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Fig. 2: Correlation between basal area and biomassf trees>10 cm diameter
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Fig. 3: Percentages shared by different components Carbon stocks
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The total carbon stock in Indian forests worked ioutifferent studies and respective share of carbimck of
Nallamalais estimated in our study are: 9585 MtRawindranathet al., [6] (Nallamalais, 0.27%); 2940 Tg by
Haripriya [45] (0.89%); 10.01 Gt by FAO [46] (0.2692865.739 Mt by Kishwauet al., [39] (0.9%) and 6622 Mt
by FSI [26] (0.39%). Nallamalais by having an estied carbon stocks of 26.34 Mt had the sequestratitential
of 97.568 Mt of atmospheric carbon dioxide basedr@derick M. O’'Hara [47].

CONCLUSION

The present study pertaining to estimation of carlsequestration potential of tropical deciduousests of
Nallamalais in Eastern Ghats of Andhra Pradeshreov&20 sampled plots of size 0.1ha and recordethbof 306
plant species. The total aboveground biomass (TA&Bimated for Nallamalais is 53.49 Mt of which ABls
50.69 Mt and AGDB is 2.78 Mt. Of the AGLB, treeafia comprises 49.041 Mt (97.3%), shrubs contribui8 Mt
(0.47%) and herbaceous 1.41 Mt (2.79%). Of the AGI®r contributes 0.33 Mt (12.97%) and dead w@ot#
Mt (87.81%). BGB of Nallamalais is estimated at51.9vt and accounts for 4.52% of the total biomdssais, the
total biomass density of Nallamalais is 73.36+47\@ ha' and accounts for 56.047 Mt. The total carbon pool
density of the study area is 34.48+22.18 Mg had the total carbon stocks of the study areastimated at 26.34
Mt which equals 97.568 Mt of sequestered atmosplaaibon dioxide. When compared with the total carstock
in Indian forests worked out in different studiealldmalais share 0.26% to 0.9% of the total natioaebon stocks.
It is observed that anthropogenic fire and illegating of trees for timber has major impact on ¢hebon stocks of
the forests of Nallamalais.
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