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SUMMARY

e erasent m:.rq WHOEH GEaE Wi The dvadmics of forest g6y in a mixed cak-conifer-forest
at Naini Ta! in Xumzun Himalava, indicated yearlong occurrence of two distinct litter marerials,
hesides the herbacecus vegetation. on the forest floor: (¢) the uppermost layer of fresh leaf liter and.
(7 partizilv decomposed material which sometimes assumed a multilavered siructuse depending
upon the kind of overhead species and season. The greatest amount of fresh inter was contributed.
by one of the most dominant species on this sitz, viz., Quercus Soribundu. The peak vatues of fresh
litter and partially decomposed material oecurred in the period April-May and in May. respectivety.
The relative contribution of partially %aoauoﬂa material to the total forest figor remained greatest
v’ alt the months. The herbaceous vegetation on the forest floor reflected maximum: biomass, i6
September with total annual net production of 108.9 .g:m~%. The ‘total calcuiated annual input of

- “litter was 6312 63 g. m~* About 72 0 of. the: forest: :oc_. ‘was replaced umr# year: énw 2, CONSEAUERT .
LnImoNer Zagﬂ 4. venrs .

v. ._ﬁmffcmue.m fwwﬁnzn - Upland, \exnﬁ = Herb
: Litier structure - Litter: ‘production;:

RESUME

ot 2 comferes dz Nai ‘Himataya de Kumaen. La litiere est formee () de feuilles frai-

nxnﬁmnm tombées [siraic mcvm:m.:‘... et ib) de matériaux plus ou moins décomposés se réparinsant

: plusieurs stratés inférieures seton la saison et la compositicn du vnauwran.:m dominant.

ibunda. une des sspeces dominantes. fournit ja plus grande partic de la fitere. La 5 litsore,

partieiiement décomposée. atieint une valeus maximale en avrid-mai. Quct que soit le mon,

urs plus de litiere altérée yue de litiere fraiche. Le maximum de biomasse herbacée est

septembre et lz produstion nette est de 108.9 g.m~%a~!. La production annuchic Je litiers

est de 612,62 p.m2 Environ 72 ¥ de la biomasse végétale au niveau du sol (tapis hesbace ¢ Litweres
se trouveni renouveids chague zande trenowveiicment compict en 1.4 anj.

13-CLES 1 Mimalaye - Foré? d'altitude - Strate herbacée -
Litiere - Sirucuwe - Production.

INTRODUCTION

The Himalavan chain of mountains harbouss a waﬂm variety of foresy typet
.,;.Em from tropicel dry-geviducus forest in the footvlle to alpine sorub. fresn
near the temher Mme (CHaspon & Srvey, 1968). »:.es@ g the imniaves wmeEst

teis EealemioaiEratogie G dtis, RSN am@..ﬁm 5 R G




laya. »Aw n:wwun nmE& Uw nz?mmza pure and. mixed oak-conifer _ammﬁm moﬁaﬁh

inicreasing biotic pressure within this zone in’ recent vears has caused sxiensive
deforestation which in turn has augmented massive soil erosion in the. hilis and
floods in the plains consequent to mmzwm of rivers. This has necessitated 2 rational
and scientific management of the Himalayan forests which can be achieved only
after a thorough ::aw..w.m:cmmo of the siructure and function of these ecosystems.
Urfortunately there is a conspicuous lack of data on the guantitative ecology of
Himalayan forests. The present study successively examines. the composition and
structure of the forest fioor, litter fall and corsequent nutrient Teturn in 2 mixed
oak-conifer. forest.

The ﬁomn&. floor has been defined by the third International Congressof Soii
Science (HeiBeErG, 1937) as the whoie om the organic material on the soil surfacs.
This includes the floor <wmmﬁro: and litter in m&,mmvmm stages of decomposition.
MEDWECKA-K.orMAS (19715 definad litier as theé maiesial iving on the soil surface
and composed of dead plants and shed organs (excluding standing dead Inaterial).

pnncain to Rocrow (1974}, litier consists of dead or drying leaves; tWigs, Branches,
ark. Aewers and fi ruits and other debris that constitute part of the forest ecosystem.
j,n organic-matier present on the forest floor plays a major role in determining
ecosystem structure and ‘funcrion, and represenis an energy source for heterotro-
phic organisms. a nutrient -teservoir for imtrasysiem cycling and 2 regulatory
?JoZ:mcnan_:o forest hydrolegy (LANG, 1974; CHAPMAN ef.al., 1975). ».m,ﬁcz:@dw
argued that the litter on- forest floor represents an important stage in the cycle of
habitat ncnmajﬁzos and ASHTON & ??chrﬂ: _wqu have emphasized - the-role
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Fis. 1. - Ombrothermic dingram for Maimi Tal based on Sve your ey, FORS-ASER
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cf forest floor in forest reproduction....

The first paper of the series deals with« the. nogvo&rg mﬁc 3\9@?3 of sﬁ B

moﬂnnaooqi:;mﬂrn mcgnncnan vm_um_.ncws:mnmn.__zan mm:w wsrwnﬁnm:m&g
to the forest fioor, . : o .

DESCRIPTION OF %xm.,m@é,@@ AREA AND BETHODS

Laoccition

The study site is located at Nuini Tal (29924 N lat, and 79°28° E long.) in & protecisd ressrva
forest at an alitude of 2.050 m on north-west -aspect. The soil is residusi, ogi nating from  krol

The mean n

and the mean n wm :,0.4, 3.6ev n, m EL:EJ o {6 wuﬂ in l...En _?.. m.r...u.mr monthiy
TANETS {rom £.8 me v

: S ihe vear is div I_c,n in10 three seasons. viz., u:aﬂnl\rv.‘t »o 5? firse ACAJ.M
seiniphi of | 1o Se 1 The
P Uctober constitute (ransition uuﬁcam nwm?,)”:.&«.. vn?«n jinter and summer.
ntes seasons. The ombrothermic diagram thg. ndicates that the rany
nd s coot érv pertod. The ares is markediv affecied by summer
the ramy season in-the later pav of Juns. and iis
iowering of tomperuiure aod gradea! advent of the
ywers occur during Decembern TULry acw » the low prassuse
vor the ranges at that time. Du figee ale oCours

‘

ﬁ.nma.. frequency is vory -

Fiie -phy iolog) héﬁﬁm éwa.ﬂ

quareer: 3»?:0& (Cortam & CurTes: .m-:. oy E.ﬁaw 158 waaw or %ﬁgﬂamﬁ.gg?
595 an area of about 2:ha.

~The forest Aaor Was catesorised into 57 Mok COMBOSEATS. ¥is.. hectomsous vegerizian aod Hiesr.

) .Lsnn was further categorised into: fresh tree lewf Htter Vum species. V.. Jdeveulsy ufioz, Cadrms e

dara. € upressus toridosa. liex dipyrens. Quevess jloritcado. Quwersns Iomonmrecivptors. ot 5
micrantha ), partially decomposed leaf-litter. wosdy ttzer tinclunitng Grolon zns Eﬂn«#«@wn& Pz
{consisting of the materiai belonging to.other than the above meamonss x Thee B

vegetation was categorised into 'ive and standing dead shoos.

The data on forest fioor components were collected by wing 3¢ x 50 cm Masvess xless 3 s
of ten random guadrats were sampicd on sach semohng 4t 3t oDe mondd imemrval DERERIE
January 14, 1977 10 Decomber 14, 1977, in each quac. it 3if the ive s0d 2anding Sowd herbamous
vegetation was first harvested at ground fevel. The hanesieg material was risond 3 S gofue
m:a...nan bazs. The material oo forest Noor lef after hsovesting tie Aorbaoeoes vagRation was collsrsd

szparate bags by categories 2s mentioned above.

The data were analvsed through anabysis of varunce foHowing Snsosooa & Cooveas § 195R:

RESLLTS
TREE VEGETATION

Yable 1 includes date on the structurs of woud commumizy. Te 3 e iDeest
consisied of 16 tree clements, out of which $ were vonifers srd 7 beoau-Besf speties.
Three speoies, vic., deseufes indica, Lrowiz evalifolie and Frecms secearselon, 32 of
desiduous nature. the rest {including the twe oaks, {eevens Badunds o2 3 Bare

o3

trichophora) being ..é»dwﬁ.w Cupresses ~orudne followed b & Bombuvde b c@w mﬁwwm;
T total Q»vmm. ﬂ%&wu% amm forest M@&wﬂ&vﬁﬁvv@,wﬂu : W»Mmﬁwmf w@mm 2508 82




iuwm..ﬁmwmww&.wk%iw%mxwwwwﬁw while the minimem was recorded for Cun-
“ninghamia dancevlata. ‘Although; the ‘mean-basal ‘area of Q. floribunda. was much !

. Adwer compared to: C: toritlosa, because of its ‘higher relative density and frequency i
- it assumed an importance. value index (IVI) almost similar to that of C. torulosa.
Orher importent species, in terms of 1V1, were 4. indica, Q. leucotrichopkora, Cedrus i

/.. deadara and llex dipyrena; The total tree density was 13.45 per 100 m? and the total 3
" besal cover ‘was 5,339.8 cm? per 100-m’. :
| L Tams .m

o : : x.mamwa of tree »uvmﬂ,mw snixed sak-conifer forest at Naini Tal ,

' L (ondy grees. 2 315 cm cbh are considered in this table Joo & i

:du&-

L e .XWM{EM«.« Retstive  vaiue- M

o (plants e BYEE  cowves . amnce  density. frequency ingex

0w emttreesd) femti00mH () G0 (0 GVD

416 .8 - 188 82.0° i

ol
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HERBACEOUS VEGETATION - .« .

'The peak biomass of five shoots occatred - - e 3
Japuary (fig. 2). The analysis of virizuce indicaied significant. Sferences: =k
biomass for different months (£ < 0.004). . .
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<1 Fig. 2 — Varistion in dhe b of tive (i Boe
Lot and standing dead shoots (broken nﬁﬂamnvnmuﬁnaﬂhﬂl

1.7 336 283 81.6
Casig, S 06 3L 30.4°. < SOETL S I e b e L S o
. LT e N 2 " The rather rapid increase En.ﬁm,mm@mﬁ%.ﬁaﬂwﬁaﬁ.g& May-Sepesinber 1
17 S i - dne 1o 2 fast growth of herbaceous vegetation triggored by Wwarm: ICmperdiies 2
i accentuated rainfall ia .Emn.,nmnoﬁ,mnﬂﬂmav&. marked -the end of growth peried
2.7 7.3 &6 25.6 as temperature and moisture siaried aanmumam.wmw 353 result the herbareons NEntS
Lo dlex dip 42 8.5 9.5 20.2 began to die. The decline in the biomass after Sepeember resulted from Jeatk: sod
o g -odgrase Buch. i chattering of annual plants foliowing materity. The bulk of five biomass was. s
S Sl A 28 &0 &6 1.4 transferred 1o the standing dead comparument during S¢ . iembee-Docember.
© o sbies pindrow Rovle. - 15 4.0 2.7 8.2 . . N . .
Pinus - wallichinna The trend of mw»n.n.om i the biomass 0m aﬂma shoots. 1ot the grester pasl, was
Jackson ... .o 1.4 L0 1.2 3.6 reverse to that of live shoots: the accumulation of dead sOOts RS WA repwd JusRg
 Picea -smitkiano the period September-December {fig. 2% The small pesks @ February amd My
.10 431.3 43.1 0.8 0.8 ¢.9 25 perhaps reflect respestively, winter mOTARLY and wmn?, defoeney of ApesE. The
differences in the biomass for Jifferent monihs wWeTe statisticatly ssgpsficam e P < P 118
6.13 2617 34.0 0.6 1.0 0.9 25 . NP a3 ) .
. The net above-ground primary procuci:on {4 NP} 0f Brrheceoss vegelaunn was
204 "937.3 3.5 0.7 6.2 0.6 1.6 calcuiated as: . .
.04 267.8 1.7 0.2 0.3 Q6 i ANP = nﬂx ALS +. A,,wb.wv
I 7' L1270 225 . 84 0.2 2.3 0.9 ) : - CEE
Faxus bacodta tdnm, o G102 §23.5- 2.5 [ G2 .3 c.7 P whete LS is positive increment i blomass of Bue shocss and DS & e posiae
- QMMMMM&M&?&& Cems ame. . as- “ar T oz - s imcreroent in biomass of dead shoots smmnmed ORF WG EMPISE miorvels idk
ik inctinat T T ST T - = ’ ¥ The seiisals catne 16 1883 wmmm..rcw._...‘m‘.wnwm.nwm(m,um WWM%@.@W%&,%&W e
e " 4o be.among the best for estimsing AP Qom e dats . T L o o
ster SeologiestPasiagis Tenesal U e noweaE o




; Diuc 1o perprnua cak-conifer forestthe litter laver varied
<+, in thickness. throughout The total thickness.ranged from 2 1o 5 cm in
. ﬂ,..is.ﬁ_‘ mﬂn. ,.m.naanr.»:m.» to 3 ¢m in'rainy season. : o

ot marnmetual e

" The superficial layer was comprised of fresh.leaf litter. Beneath this layer was
. the fragmented and partially decomposed litter. The layering in the’ vmamtz'amooae
" posed stratum depended upon the overhead species and seasoa (fig. 3). In generzl,
the pumber of layers in this stratum varied from 1 (in areas dominated by broad-
ieaf, species in winter) to 3. (rainy season).

ou OF i S

CEl ¥ Diggrammic v

onal varjation in lister fzyers: The upper diagrams -

- Fresh leaj litter . - - ; s
The maiimum standing ¢rop was recorded during April-May and the. mumimus %

FTTER BIOMASS . -

Rt ang
in September {fig. 4). The Auctzations in the values refiected the vagied patiern
leaf-fall in different species; analysis of veriance showed significant differences
fresh litter biomass in different months (P < 0.001} o

Tabie il includes the standing crop values for fresh leaf litter of the 7 impartans
tree species. The greatest amount of fresh litter was contributed by Q. Aorifuwmia
with peak values in April-May. Q. leucatrichophora Sxhibited greatest contribution
to fresh leaf litter in the period March-May, while 4. indica and F. micrantia did se

of

. duiring August-November. C. deodara. C. torulosa and I. diprrena did mot show any:

marked seasonality. The variance analysis indicated sigmifcant diffierences in the
quantities ‘of fresh leaf-litter due to speoies and due to moeaths (£ < 008313 In adde

tion, the species x month interaction was also significant (P < 0.001) indiating 2

differential time pattern of litter deposition by different species.

Tasee i

Variation in biomass of jresh foniditeor 3f differzue v FpELRES. i

(gm~* = 1 SEi

. Duzrcas - .
: - - Quercns- - Aeucolric . L Cedraz Cuprexses:
Month Horibunda. chophore - devdara - rorsluse

represens arcas g
. - where broad-leufl species are imtraatcly mixed - wWith conif
. topost tayer in cach diagfam. T )

7 fresh teal tingr-ma

_€ayand{(&) ~ summer szason; (¢) and (dy = raisy Season: fe) and .

The a.n.,%ni:c:.o.m the lavering of partially decomposed matter is as folows:

to) Out o@ the two layeis of partially decomposed material. the upper one was derived {rom frug-
menting offect of tain and hailstorms on the fresh litter and the lower one was comprised of
pantly decayed material. »

[{d] ﬁ.:ne E..na were apparent: the fragmented broad leaves mixed with half decayed coniferous
"_:2 was flanked above by fragmented broad leaves and below by partmlly decuved brosd
EUVYS.

{03 Three w.ﬁ.nqm were prosents the upper layer consisting of discoloured and somewhat threshed
. leaves, the second Taver of fragmented. thin, papery and yellow coloured pisces of Iitter w
black spots. The lowermost consisted of small black mosstorized precas of litser,

?.mﬁﬁdw M.uvd? were appanent; the upiner mest laver consisted of discotoursd znd weathered liter
E«GM:,, hroad leavest end -the middle laver consisted of more fragmented broad leal
.ﬁ..n towermost fayer was Somposed of 2ark coloured comterous hitter mized with piesss of broad
feaves. -

fey There was only one Ixver of parsaliy decomposed maserial.
() Fhe uppet dayer wes cemposed. of sartialiy dexved trosd-ieaf Gy and e lower kyver of per-
. dally:deceniposd cowfer tiwer! .

yminated enh by broad-izaf spécies and the. lower diagrams Teprosent areas -

[
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January

February . 1528 & T127. 324156 108085
, : 4. 228=1.27  1SexiSt

March TR0
i 70.32 .
69.95= 7,49

25.28:: 11.55

3961148 U2IZEIT L mx o
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092 060 6621041 388 THW

Augast

Sentember 0.57 047 389 - G35 — .
ERIE X 164077 T8

Quioner
sdovemiser

.30 2 1.08 ~5&3 1158 -8
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Purtially decomposed lizisr

The mean biomass indicated @n increasing trernd frows lanuary o May tig Sk
Subsequently, a decreasing trend was evident uil Scptember w wheeh monrsth B2
lowest amount of partially decomposed materic] was ensounterad, T xtafiye?
greater amounts of partiatly decomposed litter in May-fuly wore provodest My
peak in April-May ip fresh lgaf hiter. The lower amounts 18 subweguenl mopds
were perhaps due 1o Jower inputs from {resh litter compartment and grester hsage
ocarance of old litter. However, ag anslysis of varisnce indicated w0 sigmeticasns
Gifference in the amounts during the different months. This may mdivate tat i

generai, the quontity of prganic Matle? o this compartnest 3 soevewmbel
Yob 2 oo 1198 - - - : S
& S

186088 092183t 078031 338



hainvaa e tof frech
. . " the old litter. The larger variability in the data would
indicate a marked -spatial heterogeneity’ due to uneven topography (affecting diffe-

“.rential accumulations due to wind' action) and heterogenous nature of the stand

(i.e:; microareas dominated by broad-leaved species and others by a mixture of broad-

-Jeaved and conifer species). -

S ga.,nliagﬁ litter

The miscellaneous litter consisted of Titter of tree species. other than those
mentioned in table 11, herbaceous litter and itter from mosses and ferns. The biomass

.of ‘miscellancous litter peaked in October (fig. 4). The relatively greater amounts

during: August-to November reflect a transfer of live and dead hcrbaceous plants

I

into; this-compartment. Additionally, Sepiember-Oorod inte the peried
peak litter fall for epiphyvtic ferns and mosws, and sl fep and siossss present on
. .the forest floor. Analysis of variance indicated that the differences in the hromace
of misceltaneous litter in different months were significant (& <0681 :
Woodp: litter Ti A .
.The values fluctuated markedly znd no distinct sessonzbity was apparent (Bg. £
However, the greatest value was observed in November whick cotncided with:

massive fruit fall in C. deodura and C. rorulosa. The analvsis of variance showsd
significant. ditferences in the amount in differcns months i < 861,

CALCULATED .INPUT OF LITTER . .
From the time’series data on the biomass of fivter' of different cazegorivs the

mm::ﬁmavﬁ.om:naniwm.nﬁoﬁﬁnammm..oxaéw. _”wwzn.xw,zs»ﬁa.«,?mmﬂﬂmmwm
- SINGH, 1978)-- 0 ¢ . . L .

The significant positive increments in the biomass withis the Year were sammed.
Thus, in the fresh litter component a positive increment of 64.8 g " resghted betwesn
January and April, and acother increment of 19.§ em™? occurred during Sepremir

and October. As a result a total of 84.6 g.m ™ > of fresh deal-litter was added. e the:

. _.._.case of partially decomposed litter the difference between the btomass in May ang

?mmewBo:s:&S.Nuqu.._:.;-‘.N,H..mﬁawmmqnSnmmannnim%ngnoﬂ.sﬁwﬂ st
"positive increase in the biomass of fresh “leaf-litter; thus. this calculstion did. pot-
result in “any: doubie -addition." n-miseellaneous litter the. biomass vales berweoy
July and October samplings were significantly different and thus ao accumelgoon
—of 081 ol itter from miscellangous sources-occurred. . . 2

Ei 6w Vanenon Be e blomass of frask fopem civdes with brokes Hnes, par
I circies with: Yroben lnel, gy (sodicd ko wod misceling

Kcte ardogiont Eavipss ]

ol cincles wish

Tinis Emunrﬂzu.:rc.:u frtes: 3 ORY. L S ¥
“The sharg.of herbaceous Jitter cal be- > balance sheet apsraays
Cas-below: T . R

- g )

() (ANP,

- _ five bidmass, 19.50) ~ (live biomass & e e,
51.05) = transfer to standing dead shoots {77 .

(2) (Transler o standing dead, 77.32  inital standing dead blomass,
~—-(standing dead biomass at the cod, 51.19) = litter production (49.03%

Thus out of the total input of 108.07 g.m * as miscellageous liter, $3.03 F
was due to herbaceous vegetation. . :

The increments in the biomass of weody litter were sigmibicamt
vals, March-April and August-Novembuer, yielding 2 vaiue of 162.08
vatculated input of litter thus amounied 10 84.60 =~ 23780 ~ 1¢&
= 612.63 g.m ™. These estimates suffer from the fact that the 2mounT win
pearsd during the sampling intervals could oot be wmken wste BECDLBE,

DISCUSSION

The presen, study revesied yestiong octurresce of e distine? e ik,
besides the herbaceows vepetation, on the focest flonr: (o) the epper mums e of
fresh feaf Kuter and (B) partially duce o materist whigh sorstnsts evened &
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woody: objects not forming a continuous carpet on the forest floor. On the presént
study site litter of all the above three classes were represented. Class I was comprised

. of the feaf litter of A. indica and F. micrantha, and class 1L was represented by the

teaf litter of Q. floribunda, Q. leucotrichophora, C. deodara and C. iorulosa. The
class 11 could be further classified-into “thick™ type and “needle™ ‘type: (HEATWOLE
1961). The leaf litter of Q. floribunda and -Q. leucotrichophora fall under “thick”
type while that of C. deodara and C. torulosa fall-under “needie” type. In 1. dipyrena
and 1. odorata the leaf litter was thick but not leathery. In class 1ii; woody litter of
“golid -and -undecayed’ nature was present. . S

PANpEYA ef al. (1968) stated that in temperate conditions there are three distinct
teyers: (1) fiter (L or Aoo-herizon) layer consisting of plant or animal remains unal-
iered, (2).F layer sonsisting of paditaily decomposed organic matter, and (3) H layer
comprised of well decomposed amorphous organic matter. In contrast. the “fioor”

in tropical forests is shost dived and the F layer gets mineralized either.in a year or--

two. This cycle in déciduous forests begins with the formation of L layer and ends
with its compiete biologic.degradation (AséiToN, 1975). In the present forest the black.
gmorphous humus layer described for many temperate forests: was not present.
“The fincly divided particulate detritus either remains dispersed with the lower most

. wnom layer or gets rapidiy incorperated into the soil due to intense earthworm activity.

R 1

relative contribution of different components to the total forest floor varied

~matkedly in Gifferent months (table 111). However, the percent contribution of pariially
- .deécompossd material remaineid greatest in all the months. Next to partialiy cecom=

‘posed material, the biomass of hve shoo(s SXevied the highest percentages i most

S ciassified _mmn...w, laver: nto three differentclasses. class ._....ooummm:m. :
. of curled leaves with {arge-interstitial spaces; class [, consisting of ieaves lymng fat
“upon _each. other with small interstitial spaces; and class 111, ‘consisting chiefly of .

L " When an analysis oi v

_ Broad-lexved rain forest.

mance’ was perfors £ AMHe
fncr categories (7. 2. live and. dead shoots, fresh litter; partially desomposat Hiter,
woody litier and miscellaneous litter), the differences ‘due 1o calegories werr St
ficant (P < 0.001) but the différences due to months became non-significam fadicating.
that the total floor biomass, within limits, remains almost. constant throeghoet the
year. However, the category x month interaction was significant {F < 8091} @di-

cating differential time pattern for. individual categories.

A cross section of average litter biomass values for certain tropical and temperaze
forests is given in table IV, It is evident that the litter biomass of the presens forest
TasLe 1V
Litter decuruicsion in certain frests.

Averags’
. - - lstter biomass . ) .-
Vegetation: type {g.m~") . Aushortsh

Tropical regions:

Jenwy. er ab (19495, Fesemiwe (BSTERT

favpricutT & Meven (1954), Waraaw
LR Geav(197THL -

Nyr (1961, Gozonisns & Xomww
19602 -

Zixed rain forest.

Moist semidecid uous:maist evergresn.

farest i~

_of the months. The. mean year-long biomass of five herbs was 39 g.m ~* and-that

“¢f dead shoots 26 g.m™ 3, giving 4 total of 85:g:m” % This valuc is greaier, than the

values teported for herb biomass in oak-forests in Minnesota (39.6 g.m - ©: REINERS,
1972) and in oak-forest at Missouri¢ (17.5 g.m™ 1 Roctow, 1974). In April and May,
the freshileaf fitter showed greatest contribution. This period coincided with massive
litgerfall in oaks. o .

Tance 1M

Vaejation in proportion of variows forest flove compenents i differenr wmonths
%, af total bioswass for each monthi.

‘“.ﬂamﬂm&;«m Jan. Feb, Mareh Aprit May Juse July Ausg Sepr. O Nov o Dec

Chiveshodis. ... S0 &6 107 66 S

: 4 133 132 8.8 2353 isZ
Deadshoots... &% o0 S6 1% 68 &5 L1 27 0 39
Trshlittér.... - 64§ 56 76 17.¢ 33 0 80 3® 52 09 40
Fartiully decem- : :

uema fivter. . S2% 851 €89 3883 0.4 &89 T 6LT 445 430 4L5 H2.0
Woody hier. . L9 187 &.1 156 kX 9.4 3.5 4.2 (XY 8¢ 256 5E

iscellanedus
; ¢r a1 a2 2 54 228 8y & 4

iowlsad forest: ‘MaDGE (3983, 7T
i Hopxms (1966%. i
Hoprins (19663

SiwGH & o TR -
Seunnagn-Reversar (19T SEmrmnas

Evergreen resn forest

Temperate regions:

Oak pine Torest. T39S Waraowiss & Moaretns (19630
Oak-forest. 996 Mong et ak {19790 . Lo
Oak-forest. . 1,260 Remneas & Reems (1970%
Muture ouk -forest in Belgium. 530 DovicnEaue & Denasver pe-Skew
{1878 o
Crypiomeria forest. [ 777.48-1.500.¢ Hanapa er ol (IS0
i cak-ferest. 373 tang (19745

Sub-alpiny comierous forest. 53520 e & Sivoas (29765

Present study:

\ived gak-conifer forest. 466.6 -
corresponds with the lower Himit of e range of velurs for wmperste foreas sk

with the upper imit of the rangs for wopical foresk. Mapog 1985 Bzo cuphioe:
reviewsd some of the liger scomsmulasion duin, the wlues repgsd fesm IR
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o nnm—om.

.ﬂwn ?snoxin rate (K) for the litier on the forest floor was caloulated foliowing
Ewﬁog &F JENNY e ul: (1949) and OLSON (1963) as follows:

A
A+ F’

K=

sxkere ,.w is the.annual incremest of litter (i. e. calculated input of Htter t m& forest

fioor) and F is the residual biomass of forest floor. In the present study
o:SSna .cw taking the B_E:FB total floor biomass.as F. Turnover tinx
lated a8 1 = :N .
: %xomn calcuiations Eaﬁmmwn %m» about 72 % of the forest foor is replaced ea each

V]

zsr with a consequent turnover time of 1.4 years. Thus the mcmm% ficor of the present

it

pear to be quite dynamic.

Thus the absence of the black, mﬁcasocm humus layer, a considerable amo
nnluwnrosn <wm@ﬁz59 litter biomass data, and 3 high turnover rate of the §
“wsmn sets the forest apart from true temperate forests. it may be recalled that ¢
Haini Tal region latitudinally lies in the tropical belt experiencing monsoon effects,
aithough it ‘représents temperate conditions (low temperatures, Hght snow faif
azk-conifer fosests, o?.«&;»c@m?q :

itk Sn :o?n& zone mnm WOB 360 o 3,998 g.m~ Zin the temperaie.

LaupsiouT H. & Mever 1., 1954 — sycies €6 . mias Esd n.w
-forés ¢quatoriale congolaise. Trans- w,.‘.w‘ Eat. Congz. Seil Mmr« ‘3 o25TTTE
MapGE D. S., 1963, —~ Leaf fail and liner disapesrance 35 2 ropk Lg Fobion
- MEDWECKA-KORNAS A., 1971 — fn methad of sty in quanRTsEs .u\\yxa%.wc Wdy ?

riyed oak-conifer forest ‘is characterised 3‘ a high replacermem rate and would”
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