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ABSTRACT

i ads anzlyrsd for aees grvad pal ol 0 Gees inon diy evereresn Sorest e
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milration wnd Lo siec For cacl srean, and the difrerenes:
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INTRODUCTION

[rees, their stems, boanches, rools

andd leaves ong af the majier poel ol
mutrient in o foresr ceasvelam, beoause
comsieratle ameunt of nulrwenl i stored in
trees of well developed Forest, A past of the
srored mutrient tecyele rerongh Herlall with
denth of leaves, branches amd zlems, Thercfore,
e srpelios ahont the nulrient conienrs of ey
arc vory unportlant for wnderstanding the
cyeling of mummient of a Coresr cooswstem, while,
those stedies are rather few, particularly for
trapical forest. There are some studies about
the nuirient ceneentrazion of ree leees, bt
the studics on srems, branches and rocrs ane
very Fow. 1t would nionly due ro the difti-
culty of colleeting materials For analysie of
stems and hranches.

The presenl sty deal with che nulrien!
conceniration of cach argan of above ground
part of indieidoal cree, including various tree
species o virions siez Based on those resulis,
e amaunt af necrienr acoumuolated o abows

wroind part of tree is also estomatel

EXPERIMENTAL SITE
AND METHODS

I he study was catried oul inoa natural
drv evergreen forest developesl in e farm of
Ehon Bacn Umversity @ Cholabhorne Darn,

Aamphoe Khon San, abowr 140 kmoowest ol

Thisi J. Far. #:

22T 2AA019RY)

Khot Kacn, lecated an the appersiresn o

the Wam Phiom River. The elevation iy
aranund BE) m. and the topagraphy of The

aresi bx relling and hilly.

The field investigalion was carried v
i Dhec, 197U Jan, 1980 and Okt 198101 the
natural dry evergreen foresl.  Saxiy Irecs
lariet chan 4.5 om0 DRH wore sul and che
weight of leaves, brasches and stoms wesy
e smeazoremaent of diamete

messured wiln

angd Teight,  Among Lhose sisly brecs, Torly

trecs were selected, and samples of leaves,
lranchesand slemis of Those Tor by orees wers
collecied Cor chemical analysiz. Al leives ol
an angividoz] tree were thorouehly mixed
and & part of Cwem wae cellectad for chemical

pmalyiis.  Several hranches varving i s

were selected from all branches of an indi

dual as the materials [or chemical anglyeis,

Three dizks with nearly equoal thi s WETE
taken From losver, middle anz) upper pars af

& slem as g zample of stern for individeal.

The Floristic composition and struciure
of the stoduwed stand and the method adopred
for Blomass maa:urement were reported in
derail in the previous paper ¢ T.Tswisumi,
eiarl., 19H3).

The ay_;:[pl_:-; ciollecied were air dried
anid pulvericed Refare chemicel analvsas,
Miragen was deiermineid by C-MN Creder

(Yanagimotol,  Uhe mineral nutrienl was
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il Tor the solution digesting organic
matzrials wirh @ misiure ol 30 perehloric
acid and T0% nitric aeid,  Caleiom and
magicsiiint were delerrmned by atomic absorp
den apectro=photnmelen, poliassiam by lame
photemeier and phosphoras iy the molvhb-

denwm hlue provedure,

RESULITS ANIY DISCLUSSION
Liffereoee of Concentratbon of ulricnt
Flement Between Dudividuals.

The congentranons ol gach elemen:
daried in rather wide range within same
arzn.  Nirogen corceniration (%a) ranpged
fony LUT o 314 Tor leaves, and 0, 1% 20 00,58
for stems. Calsios conpeniration (%) ranged
fremn 047 1o 3,74 for lzaves and 0,54 101,74

freatams,  hMean coneenlrations and standard

22T = 23601989

22y

devnnions are shown i Takle | Those vari-
ationg would be artviberabsle o varioos Tacics
sl as siee of mecs, characreristios of spocics,

ape al tres amgl <o Furth,

1. mise of Tree and Suirien) Concen-

Fig. | shuws the relationship bepwess
Iree size and nulrigol cencentration for
nicrogen sl phosphorus, respectively, Do
vl thet the enneentrgtion o not chanae with
iree size, though there s big difference @ tee
size, i.e,, [rom 5.0 te 353 amoin DBH. The
resull was same for the other element, and
the similar resulis were reported By Toursumi
[1%71) and Tanter (1977),  Therelfore, 15
likely that differsnce of tree size is nat the

e canse of the vaciation of concentrdion.

Table 1. Aversge concentoiions of motren clements for each argan with stgndard deviations (70
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2. Species and Mutrienl Concendralion

22723601989
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Table 2, Sutriend clemenls concentrations For leaves of Cafapheifven drvahelonoides (5
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The Forest srndied was very rich in
jree apeaics, wnd fory sunple lrees consssr af
rwenty-fove spectes, 1lis means that number
of idivduals of same specics 15 ralher Lew
Thesz were Pive anlividuals of Calopphitlun
Arvehafwseides and three of four other
species, Tahle 2 shows the nulcient gonden-
crations ul Tive individoals af Colaphoeliom
drrohalanoadey lor laves,  Uhere are differences

3. Specifie Leab Arca and Mulrient

Canceniralion
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AU O Ean,

There would be e cillerences 1

SONCEnIERLon DEBWECn e spacics, Toweyven

the numhber of individoal el same spec
ratier Low Lo esamine the claracteristics ol

is hard o ennclude

Iree spevies, 7 17
species charnclecislics 1= o major FEdoo
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It koo Chiad s leivses ane thizker
then shade lewves amd sre usuelly low
nteroget consentration,. This amphes thao

spegilic leal arca or Lhickzess of leal may

al't on Lhe puloen, goncentration, The
spouifie beal area o seoople Do wore measuned,
ane the relationsiips herween them wne
nurrient concentration wers gxanoned, Fig 2
shiews thar the totropgn concensation inereess
with inerease of specilic leat arca. This mewns
that sitrogen concenitalzon ol (zee leaves
hecome high witls lespves hecoame tnin, There
were sitmilar relitionships we Fig2 For phe-

spharas and polassium concendrations, while

Caleium

the flucluesions werg rather wida,
w likely to accuniolated nocell wall, and i1 i

expeciel thar ealciom concenlzation weald

ceame high with thickness, thar G5 the Teverse

relationship of Fie .l Hewever, i0owas fard
L conelode tear calciom concendtraion charge
connected with Lhe specilic leat arca, as saown
inFiz.3.

It &5 knoewn chal the concentrarion ot
nutrenis chanee wirk scasen, perocularly Toi
eaves, [n temperace forest, nitrogen and
phspharus are high in spring and decrease
witlh (e pragress of matwrily of leaves
[Tsutsum 1941y, Mareever, they change
vartically within (ke canopy fram lap Lo

botiam,. Therefore, dissimilariy ol growrh

ihwrthm among andidduals nogie have some

Thai l. Far. &:
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Z16[19EY)

effec on the varnabion of pols o conecaln
tiens arnony, tehvdinal

Though o s diffiealr e mexe clear
the reason vl the varsations in nul-e
concenttatiean beoween idviduals, the nuericn
coenpceniralion of leaves are sffecred by various

facines siuch as spocies charasteristies, 1olunity

al leaves, specilic leal area sar Farth,

Difference of Concentrutiom of Nutrien
Element between Dhrgans

It is well known thet Lhe neloen
coneentrations o leaves aoe ssually highes,
foaliomed oy branches, aod lowea Inosers,
Flosegver 1he rarioe differ for each glemen

and individu..
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Tahke 1. Concenfration ralios amaong organs

HTLE [T eI
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n | R
K | 137
z | 1,54
M | (R

o shovees e velatienshop Between

sopcentrition ol leaves and that ol

il 11t Dkely that nilcagen conmoentiabos

i kaves ol D slems are positively correlated

sich woner, while tor the other glements, such

as galsion thare were no definite selationships

goshown i Fagd, The ratios Dased on e

Bt g ahoveen i Table A

T COTCERL s
ey were nzarly same for nirogen, polission
end mragnesiuem. ansd Tor phesphones and
avcinn, pespectively.

Tha change of the

corzentrazicon From leees toslems was mooch

soadp Tor the Tormer group than the tatter.

fatio of Concentration between Nulrienl
Elemenis
The selatteaships ol concenlrilion,

seiweent wlemenis were exarnined Tor leaves

Fie.® shows the relationships hetween mirtogen
wne, phespliorus, and caleium and magnesiam,

respeciively,

There are T positive elationahips
for both elements. And i is likely thar there
e sl relionzlop between miragen and

ronwssiom. It seemed thae the change of the

Thai 1. Far, 81217
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Feg.2. Helativnships heiween mlirogen nnd phospphors,

ol betaeen caleivm gl mapoesinn Tor Egees

cancentralion al one nutrient clemen®
conmeated with the change af te ather elerment,
Huoweyver, there was no clear relationship
betwesn il ouren and Salciom or magnesiums.

The propartion aeeny @lemsats cal-
culated by the average concentratian nf
lewves was ws Pollows; NM:Pih:oCaiMa was
1AL07 50 L R 2L, T this gase, caleiom

W

hiphest, potssinm and magnesiam were
v Balf of min HE ] annl |:||'|_;-~_-,;||::|_'-| Lis Wrils
loweess, lower than one renth of nitrngen in
sonceniribien, As mentivned in e presious

paper 1T, Tswtawmi, cr al., 1983, caleiom



g

sl magnest wore Yary hagh i eoneanirauan
comparel 10 The oner Sares, such as cvergreen
broad leaved Tores i Pacrongehal dnornh-

| Thatleondy and in soohern Japun

=

{Usubsoni, e ale, LY, e s, 1977

h ]

I reporied that nuiresl caieentration

e ngreal foresl frees isorather higher than
that of temperate Torest (T, Tsulsmi, 1987l
[0 this ease, concenirabicns of nirreaen,
caleinm and magresrem were highes tan the
mhes types of forest. Partwolaly, the con-
cenbratien for stems were higher in this Lorest
[izh conrent ol caliunm and magnesium migh
e due Lo the soil condition where calcium
and magnesium were very cich (T Dsutsu
i, el oal, 1983 While, high conleri uf
nitropen could be due o e nzh orate of

accpmularion of mioogen in rrapical Tares)

(T, Tautsumi, 1987h),

Aceunmulation of Notrientin Tree

Che ammenr of nulrient accomulilel
i lenves, branches and stems were calealaed,
and the relitionstip hetween biomass and
ameunt of ourrient of mdividual rree was

exannexd,

Fig.f shows the abuve mentinned
relationshaps Tor milreeen, There were clowe
correlutian between hiomass and nwlrignt

acenmulated in individual,  There were

Thai | Far. &
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sl celationshies Toe the ciber sl

clementa. wod the tolliw g coqualiar wis

applied.
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Fip-i_ Adlumutric rebativnship hermeen nitrogen socomlal

angl ey weighl bor individugh iree in S am Plioem Borest

lop Ye = alogw b

Ye o amuounl ol autrient seume
Laed aa tree, KeAndividoal
Wby weight tbemassh of e,

Kesindrewinal

a, o conslin s

4. Constants of equation for allomeiry

biciween biomass and mineralmass
& " k L (S
" 054 11,18 I35 0,565
f ] I 2.4 Rt
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The constants esbmpzed] wery shown

e comstants =2 Ton all o

n Lazle 4
gt were e v L Pl inghivare thar the
wen concanlration tor individeal do ool

dectedse =pmilwcanty owith e mnerciase af

i sy v, the peoaportion ol leaves

desrease and thar of srem tncrease with
ey oo bromass, As Lhe resull, U nosm

TR | :illi-_lll il i|||,|il.- ||||:=.| Tivt |,|-g;: fease with

As oshown in Fig.?,

e ereasc aof Bos

seemied thae the proportion o leaves decoes
with the incrense of omaes, bowever, here
wips rather e Mectaation, and the propormine
Al leaves were low even tor some ol small
e, prebably due woeosuppeessicn, This

woll'd be the reason why rhe consrand

wasnearly 1. in the present study.
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bip.?. Hedatnship herween pooposiiom of b aod tatal
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lased on Tabie 4 whet tree hicmass 5 3

kg, wore Q4TW LG, LS5, ILUTSh and

016 for nitrecen, phaspioris, potdssaon,

vitleivr pod magstesionn, ressectively, Caleiom

S times ol nitroen, and

wihk i!.'||._"--:I
fallowad by pocassiom and nitregen. The
ITIEEN CORCRILMLIICIS ware nedaroy siine lor

||i|'|-|-:|'|| 1—.:'|| ||"|'\-x|:||-_|rl_|\. andd st he Illfll HRT)

Patassiam, caleiom e&nd imsgnesiom compes

te the other trepical Forest repored by

Fautsomt, et al. 1967, amd Cdwards. e gl

(1982 Ieoean be concloded 1hat caleoum
and magncsium enncznirations af rees i

1 che acher Foces,

shis Forest are biehe
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