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1. DISTRIBUTION

. The chronosequential studies
can be employed to compare the
_pattern and processes, as well
as structure and functioning of
forest ecosystems. The first
step in studying the processes
as they relate to productivity
is essentially an inventory of
the lavels of dry matter (kg/ha)
in each component of the ecosystem.
The distribution of organic matter
in an age series of Eucalyplus has
received a considerable attention
(Singh and Sharma, 1976; George,
19773 Negi, 1984; Neqi et al,198 4).,
These studies are substantially
useful In predicting the fate of
the younger stand to reach steady
state phase on maturity.

The paper presents the estimates

ot the biomass in E, hybrid planta-

tions at different asges established
at four different sites in Tamil
Nadu (Tabie 1). The results of
this study are applicable for growing
of Eucalyptus intensively for  pulp
and fuel wood production and
are equally important for estimating
the nutrient status in different
tree components as well as nutrient
drain as a result of harvesting

which will be the subject matter

of the forthcoming paper.

The study bite e
Theae plantations reprbsenting

BIOMASS AND NUTRIENT DISTRIBUTION IN AN AGE SERIES

OF EUCALYPTUS HYBRID PLANTATION IN TAMIL NADU.
OF ORGANIC MATTER

~ J.D.5. NEGI AND S.C. SHARMA

: Fotest Ecology Branch
Forest Reseatch lnstitute & Colleges, Dehra Dun (indin)

1M

T

nine age classes are Jocated at
four different sites (Table 1)
The area is situated between
1001'-20°40'N  latitude and 76°44'
- BO%15'E longitude within the
zone of South Indian thorn forest
on sandy loam soil mixed with
{ateritic gravels. The mean annual
rainfall is 800 to 950 mm, whilst
the mean maximum and minimum
temperature are 40 and 18°C
respectively.

Methods ., -

. _ |

Field studies were conducted
during January 1978 (Vendaloor,
Pudukkattai and Paollachi) and
January 1979 (Selem) using the
harvesting method of - stratified
tree technique for biomass estimatio
(Art and Mark, 1971). In all. 14
plantations (Sample Plots) (Teble 2)

measuring from 0,11 to 0.50 ha
depending upon. the variability
of the crop were enumerated

for its diameter at breast height
{(dbh). The diameter range in
each plantation were devided
into 3-5 classes depending upon
the distribution of the trees.
Height and dbh of some of. the
trees were also measured and
diameter/height curve drawn,
to get the mean height of esch
plantation in each diameter class
and also mean height of the crop.

B ‘ .



% 'In each plantation 3-5 sample

trees (one from each diameter
class) having diameter and height
close to the mean tree of each
diameter class were sampled.
Thus a total of 62 trees were
harvested in the 14 plantations
under study. One root system
from each plantation was also
excavated completely by making
a trench around the main stem
for determining the underground
biomass.

" Fresh weight of all componerits
of sample trees were measured

indian Forester
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in the field by aepatating them

into leaf, twig, branch, bark,
bole and roots. _
sarmples of all the plant parts
were taken to laboratory for
its oven dry weight and chemical
analysis.

Reaults and Discuddion |
Individual tree dimensions s
were the even-aged plantations
raised on the areas of South Indian
dry thorn forests, apparently having
similar edaphic and climatic condi-
However, the Plantation

Table 1

v Usite descuiption® o

TR T A OO PR I R Y

Chinglepet

Selem

- Pudukkottai South
Div. Div. Coimbatore Div.
{Vendaloor) (Aremallam)  (Pollachi) {Krumbpatty)
Location: [2°6'-12°40'N  10°1'-11*3'N 10°12'-10°54'N  1}* S‘-IZ’(N

79°12'-80°15'E 76°5'-79°5'E

Sml | Sandy loam Sand to loam Sandy loam  Red sandy

g4 . ~ with mixed - loam _

T Ty Lo lateritic , o
: E L gravel i
Tk L S TR L A
Temp. (°C) = Coastal type N

Max. ° 283 40

Min. 21 20 18 .o o220

’* ;*' R S S Uk .‘ it

Rainfall 950 800-900 916 . . 830
(mm) _ T

" *Source - Working plans of the respective Divisions.

Representative .

" These -

76°44'-77°48°'E 77°45'-78°5'E

——
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e ST Teble2
U Dotaify of the plantations
Plan- Year Age. Area No.of. No.of Mean Mean  No. of
tation of  (yrs)) of trees trees dia. - ht.of trees
No. . plan- . sample on the per ha of the the  harves-
' . tation plot plot - crop crop ted .
‘ (ha) (cm) (m) '
. ©_ CHINGLEPET DIVISION (Vendaloor)
ST 1963 15 050 215 430 165 (142
2 1958 20 ° 0.50 259 518 14.2 14,0
. 4es PUDUKKOTTAI DIVISION ( Aremallam ) -
3Tt 7 025 251 o 1004 107 led 4
T4 0 1970 8 023 225 978 Il 17 5
5. 001961 17 050 241 682 174 188 4 -
6 & 1971c) 7 0.11 167  1519* 108 145 5
e : - (836) : :
SOUTH COIMBATORE DIVISION ( Pollachl ) ,
7 0200 212 1060 141 18.3
8 040 427 1068 142 185
f9* "0.30 0 293 976 14.5 18.5
| SELEM DIVISION ( Krumbpatty y o
o 576 5 - 025 320 128 77 . 98 4
om0 1973 e 025 187 - 748 1087 1L8 s
12 1972 7 ows 237 5277 126 13.0 5
13 19760 9 - 0.25 128 512 208 195 3
16 1972c) 7 . 025 275%  1100% 163 156 &
e ; © (480) |
' (¢) = Coppiced. . '
"% = Coppiced shoots. . R PR
B Figures in parenthesis are the number of orlginal trees.
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No.. 1 was mixed with Cashew
later on due to the Failure of
E. hybrid, There was wide range
of variation in their growth of
the trees even within: the same
plantations. It is quite evident
from the Table 2 that the growth
of the trees were very much effected
by the stand density. For example
the mean dbh at 7 years coppiced
nt Pudukkottai (10.8 cm with
1519 shoots/ha) is lower than
Selem (16.3 cm with 1102 shoots/ha)
though the site characteristics
are almost same. While on the
other hand the growth performance
at Pollachi seems to be better

compared to other localities,
may be attributed to increasing
‘moisture content of the soil.

Above ground piomass : The sample
tree data (kg/tree) have been
used to calculate thz above ground

biomass (kg/ha) at different' ages

and different localities are shown
in Table 3, The above ground
biomass (kg/ha) shown as increasing
trend with age in all loealities.
The bulk of the biormass is being
concentrated in the bole ranging
from 52 to 74 per cent of the
total above ground biomass. Whereas
the per cent contribution in other

components are : bark (8-15%),
twigs . with branch (9-23%) and
leaves (4-12%). These results

are in general agreement to those
of comperable ages studied by
Singh and Sharma, 1976; George,
1977; Hingston et al, 1979 and1981 ;
Bradstock, 1981 and Negi et al,1984
The branch and twig percentage
are more in Selem as compared

to other - localities .which finally -

has -effected the bole percentage
which s low st Selem and high

Indian Forester v oo oo

-to  Pudukkottai

in other localities,  This clearly
indicates that the prevailing condi-
tion for E. hybrid growth at Selem
is not satisfactory and is unable
to provide a clean bole, whereas
Pollachi "seems comparatively
to be ideal site for E. hybrid and
is producing two-fold more biomass
than Pudukkottai and three-fold
more than Selem at age 7 (Table-3).
While in -contrast Selem has given
the better performance (117211

kg/ha) at age 9 compared to Pollachi,

(90074 kg/ha) suggesting the influence

of the stand density,

With regard to the above
ground biomass (kg/ha) in coppiced
crop (Il rotation), it is 1.4 times

more in Pudukkottai and 3.8 times

more in Selem when compared
with uncoppiced 7 year old crop
of the same locality, thus indicating
a vigorous growth after Ist rotation.
At comparable age of 7 years
(Table 3)- of coppiced crop the
biomass production is almaost
double at Selem with that of
Pudukkottai. It appears that
less number of shoots are providing
a better chance for canopy expansion
and hence more organic matter.

Undetrground biomass : Though there
is a overall increase in the root
bjomass with the increaseing age
(Table 3) but the percent contriby-
tion of the root biomass to above
ground biomass decreases with
;he,advancipg age. While comparing

the root biomass .at 7 years of

‘age (Table 3) Pollachi is producing

more (15616 kg/ha) as compared
(7124 Kkg/ha) and
Selem (6079 kg/ha), this could
be attributed to the better site

_characteristic for root development

PRPSCIRSETPY WO VS TR SR
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Yo “éiimetsirate with the above
ground biomass as noted earlier.

With regard to the root/shoot
(R/S) ration the low productivity
at Selem has been attributed

to high R/S ratio. It appears that
Selem is comparatively drier
than the other localities. Therefore,
" most of the net production accumu-

lates in the root system. In case
of coppiced crop the percentege
contribution of roots is between

40-44 per cent of the above ground
biomass. The obviocus -reason for
this increment is the remains
of the original root system. The

original root system supplies the
easily available reserve food to
the coppicing shoots resuiting

to & vigarous growth which leads
to higher biomass production.
Further it is interesting to note
that there is a proportionate incre-
ment in the above ground biomass
with that of under ground biomass.
For example at Selem and Pudukko-
ttai the ratic between above
ground and under ground biomass
is nearly 1.6 times (Tabel 3).

Leaf efgiciency : Mean Annual Leaf
Efficiency (MALE) which has
been obtained deviding the Lotal
biomass by foliage biomass and
age of the crop. It is observed
that MALE (Table 4) at Pollachi
and Pudukkottai is more at the
age of 7 years as compared to
. Selem indicating the better site
" index for the Eucalyptus planting.
Though the leaf efficiency |is
conditioned not only by site factor
but also by genetic factors (of
species and race), age or rotation,
by the biotic history of the stand

density. For example the Vendaloor

L .

17

being a poor site the leaf efficiency
is also affected by the age. This
can also be coupled with the fact
that there is a tendency for lavelling

off in leaf production at older
age end hence the lower rate
of biomass accumulation. This
is in conformity with the result

reported for biomass in an age
seriea of E. grandis plantation in
Australia where the foliage biomass
exhibits the tendency of lavelling
off at older age (Bradstock, 1981).
It is also quite evident from Table
4 that the leaf efficiency increased
in coppiced crop indicating that
the leaves become more efficient
after Ist rotation to produce higher
biomass (Table 4).

Productivity : The Mean Annual
Production (MAF) of various planta-

tions in different localities s
shown in Table 5. The MAP of
non-photosynthetic compongmt

was obtained by dividing the tWtal
biomass of each component by
the age of the plantation. It is

evident from Fig. 1 that there
is a consistent decease in the
MAP with the increasing age

in almost all localities. Similarly
the rate of accumulation of dry
matter (kg/tree/year) in non-photo-
synthetic components also follows
the same trend, excepting Selem
where the site has not yet achieved
the maximum MAP, This can

" be supported by the MAP (kg/tree)

(Table 5) which is also increasing
consistently from 5 to 9 vyears
of age. It is most probably that
a stand of a given species of
a given age on a given site will
proeduce the same amount in a year
at various densities as long as
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. Table 4§
Mean annual leaf efficiency in E. hybuid

b

Locality Aged Stand Leaf Total Mean annual
' : {yrs.) density  biomass biomass leaf effi-
' (trees/ {kg/ha)  (kg/ha) ciency*
ha) _ _ (kg/ha)

“. - ... ORIGINAL PLANTATIONS
- Chenglepet 15 430 2154 44746 1.38
- Division Y 518 2292 46125 ©  1.00

© Pudukkottai 7 1064 3753 . 55093 . 2.0
. Division® . - ¢ 978 - 2794 52215 - ' 2.33
coo. a7 682 . 3765 105169 L.k

“seuth 7 77 1060 4505 110783 3.51
Coimbatore ‘ R :
OieanTC ¢ 8 1068 5855 112506 2.40

976 4981 104001 ' 2.32

o

1284 2828 33259 235
748 3465 37664 L8l
527 2979 3643 o L76
512 6350 135465 237

“Selem
Division

(RN SR

UL COPPICED PLANTATIONS  ~7 o
Selem Div. . 7 1100 659 162225 . .51
Pudukkottai = 7 1519 330 99712 T w26
Division o . : o : -

' *Mean annual leaf efficiency = }';t:fl ll:ilgrr:aa:: x age




ey 1985) Biomass and nutrient distribution in an age series of... 1119
¥ ) | |
SO "Table S

_ Méan annual production \kg/hal in E. hybuid plantation

Plan- Age Trees/ _ Non-photosynthetic
tation (yrs.) ha — ~— -
No. | .. Branch Bark Bole Root Total -

| 15 430 352 343 1563 581 2839

o2 a0 Tsis 303 w4 1292 393 2192

A o o | | (4.2) ;
STy 7 1008 1110 0 86 4343 1018 733; -

. ':;' L ‘ ] ‘ ' ‘ (7.3

& 7 8 978 . 738 798 382 760 6178

LI £ ; l ) o (6'3)

s 17 682 681 . 581 3949 756 5965

6 1 1519 1332 ides  70is 4356 13768

7 7 1060 2010 1474 9468 2231 15183

Y- 5 | (14.3)

$ 8 1068 1130 i238 8837 2127 13332

. N | | o (12.5)

9 976 1526 1251 €678 1547 11002

CF om0 1356 1 760 2039 1533 6086

T T . 4.7)

6 748 1137 707 2612 1245 5701

e . G ” B (7.6)

125 7 . %227 96 = 482 2493 368 4809

oL o f J_‘= . . _ (9-1)

130 9 si2 2598 1311 8409 2028 14346

. R : .  (28.0)

fé T 7+ 110 2007 | 1832 11795 6599 22233

- | ) | - (20.2)

e ~,

- *Coppieed.

* Figures in pidenthesis
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“the site is fully occupied. It can

thus be safely concluded that
the rotation at Pudukkottai and
Pollachi can be fixed at age 7.
These results are somewhat similar
to those reported earlier for E. globu-
lus grown in Tamil Nedu where the

maximum MAP was observed at aqe
7 (Negi ¢t al, 1984), However, the
same cannot be predicted for
Selem as it sppears (Fig. 1) that
the MAP is consistently declining:
with increasing age upto 7 years.
Further a spurt in growth at 9 years
of age could be due to the variability
between sites of the same locale."
With regard the MAP in coppiced
crop Selem is producing nearly
1.5 times more with that of Pudukko-
ttai (Fig. 1), because a thinned
stand or even in open stand, trees
would be in advantageous position
to utilize the available environmental
rescurces, otherwise shared by
the individuals of the same species.
Further, the leaf efficiency at
bath the locales is almost same
but the lower stand density (1100
shoots/ha} at Selem has given
@ better chance for high leaf

~ production (6594 kg/ha) and conse-

(162225 kg/ha) as well.

’.}" A

‘f"q
RLSE £ P SO ST F .

g ik
on the

quently the higher biomass production

it could be concluded
basis aof above results
that (i) the rotation age for E., hyb-
rid can be fixed at 7 years where

Thus,

the mean  annual production is
at the maximum, (ii) Pollachi
seems comparatively better site

and (ilI) to increase the productivity
In & coppiced crop;y thinning is
essential.

Vesvosin Wie LAl % 2

b
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The distribution ‘©of otganic

_mattar In an age series of Eucalypltus

hybrid plantations in Tamill Neadu
has been discussed. R wes obssrvad
that (i) the rotation age for E.
hybtild can be fixed at 7 years
where the Mesn Annual Productlon
(MAP) Is st the maximum, (i)
Pollachl sssems to bs comparatively
batter site for E. hybrid planting
prtesumably dus to highs: leoaf
offlciency and (lli) to Increass
the productivity in = coppiced
crap thinning is wssential as the
lower stand density glves a bstter
chance for high Ilesl preduction
and consequently higher blemasas.
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