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,\ l)str':rct : 'l\vo exposurc nlethods- lcitl liller of srrinlland leat lilter in bag, rvcre uscd fbr Icaf litlcr loss due to lacding

|rlus urcchanical breakdorrn and nricrobiil dtgradation durirlg dry aod wet monlhs .espectivcly. I-eayes in bags

e\hibitcd48%ard609'"oldryrveightlrssatl20irnd]0daysduringdryandwetmonthsrespectively.Comparativcl)'
r llighcr degrudation ralc occuncd in th. initial period ol dry and wet months tbllo\ved by lower rates thcreaflcr.
( drrpa|aLivcly a lowtr ratc ol lcal littcr l(,5s dlre ru l(cdrng plus mEch.rnical brcakdorvn was obscrvcd during the inilial
5 dirys ol dry and !r/et nlonths. Itclativcly highcr prrccnlage olleallitter loss (52.61% to 69.33%) r'as attributed to

lcedirlg plus n)cchanical breakdo\\'n b] cr.rhs ll h ilc dre microbial degradation ranged lionr i0.67uklo 47.39yo. l he fttc
ol nric|obial dcSradation lbund to he llbcled h\ dry and wel monlhs but uot the litter loss due to teeding plus

nrcchanical brcakdorr n bv crabs.

INI'RODT]CTIoN tree productivity and lllangrove related food chain
(Ashton c/ al., 1999). The present study ajms to

compare the rates of leaf litter degradation during dry

and wet months as w€ll as the leaf litter loss due to

feeding plus nlechanical breakdown by rnacro-
organisnrs and microbial degradation.

MATERIALS AND METHODS

Description o/ llrc sludv urecr

The study arca is 100 ha rnangrove forest (3" 20'
N l,atirudeand I0l' 1.1' E [-ongitude) ofKualaSelangor
Nature Park. This mangrove lorest is totally protectcd

s ince I 987 and categorized under watson's ( 192 8) tidal

inundation class 4 characterized by tidal height ranges

from l3 to I 5 feet and inundated by water for 2 to 20

times per rnonth. Species belonging to Avicenniaceae.

Rhizophoraceae, Sonneratiaceae and Euphorbiaceae

are fbund in this ibrest. Bruguiera pur(loru is lhe

dominanl species that conlriblrtes about 80% ol'the
growing stock.

Lea./ litter degratlution e\)criments

Bulk sarnples oi-'''ellowish ft.eshly faller ieaves

were collected fionr the litter layer. Collected leaf

N,{ ill,'"";:i;':"iJ:i;:l;.'":;:,jff H il:
prinary productivity ofrnangroves seenrs to vary with
the geographical locations and with the tidal anrpli(uiles
(-fri illcy el rrl., I 986; Woodrolle cl rrl.. I 98 8). Bunt er a/.

( 1979) rcporled drat Iitter t-all is aboLrt i0-60o,o ofthe
t(llal prin)ar-r production and has si-snificar:l iml-/orlance

on detrital based l'ood webs in the coastalenvironrnent
aird coastal iisheries (Odutn and Iicald. 1975: Ong ?/

rri l934: Lee. I995). The anrount ol orsani. natter
c\poIt lo lhe aqLratic ecosysten'r flom the rnancfoves

dcpends on the litter deconrposition rale: rhile
dcconrposition ratcs depend on the degr.e and

frequency o1-tidal inundation, climatic and edaphic

lirctors and prcsence or absence of litter con:iuming

Iiruna u,ithin the mangrove forest (Reice cl ai . 1984:

Virlicla cr rrl.. 1985: Twille,r,cl a1.. 1986:Roberton. 1988;

CirIlc. 199!). ln general the d1'nanrics 0f lilter breakdo\\,Tr

nor onll var\ \!ith species but also .leographically
(Ashton c/ a/.. I999) and afli:cted b1' leal chemical

conrposition like nutrienls and lignin cilntent (lanr s/

.,/ lcx)3). Signiiicant anroLmt cfnurrients anC organic

rlaflcr ire released during lhe proai:s cf manlrove
liltcr dccorrposition and hzrs an imporlanl role in intemal

nulrir-nt clclrng (Sleink c/ r1l.. I99li L-u and L.in. i990).

i l'rrie:lllt .\sslt l'rolcssor. 1'orcstr'] rnd u'(rcd lcilif,)iog)r Khulna i.lrrivcrsit)'. Khulrril (l]rrrgladcsh)

lndi:rn .lourflnl of I"orcslr\- V)l 211(llr l.l1-119 l {)5
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samples \!ere sorted into three sjze classes as l0 to
1,5. 15 to 20 and 20 to 30 cmr respectively. Each
sample contained a total of six leaves (two leaves
t'rorn every class); the fresh, converted oven-dry
weight and leafarea ranged frorn 2.79-4.38 g, 1.2- 1.88

g and 100- 128 cmr respectively. 110 sets ofleaves in
nllon bags and I I0 sets of leaf on string *ere
prcpared and coded. For the estirnation of leaf litter
loss dLre to t'eeding plus rnechanical breakdown each
set of sarrple r.vas sewn in rnonofilament nylon string
through the lamina ad.joining the nrid-rib so that
leaves did not ovellap. However, for estimating
microbial degradation each set of sample was placed
in 300 x 150 un nylon bag rvith I mrrr nresh size. To
prevent the Ieaves f|om folding and clumping they
rvcre laid llat and seq,n and placed in the bag. One
hundred litter bags and one hundred strings were
placed in the field at the same tine and ten bags and

strings ucrc brought back to the laboratory for
calculating conversion t'actor fbr fresh to oven-dry
\\,eight at 105"C Io constant weight. Bags and strings
uere tied rvith i)agged pegs so that they remained
flat on the sedimenl. Experiments rvere initiated
dLrring drl,nronth (Ju11) and wet rnonth (November)
in 2002. Field experinlcnts that began in July 2002
rrere carried out four months bLlt in November 2002
lbr one nronth. Ten bags and strings were collected
at ever) tive days interval for the initial month and
subsequently al lnonthly interval for the rerraining
nronths. fhe collected leaflitter sanrples were gently
riashed and all sedirnents and dift padicles were then
rcnroved b1 Lrsirrg a soti brush rvith running tap
rvater followed bv final rinsing in distilled water Each

sanrple uas than oven-dried at l05r)C to constant
rvcisht and \\eighted. The loss in dry wejght of the
sarrples Nas calculated fi om the original convefted
bven-dr), weight. The pcrcentaee of loss in initial dry
mass in bags and strings rvas deterrnined. The
?rnount of leaf litter loss due to feeding plus
mechanical breakdown was estimated based on the
diflerence between rnean dry weight loss of leaves

or1 strings and mean dry rveight loss of leaf litter in
bags. 'fhe rate ol degradation was calculated fiom
the percentage of wet loss divided by respective
days ol collection. The dilferent rates of litter
degtadation and leaf litter losses were transformed
to arcsin and cornpared by one-way analysis of

t45

variance (ANOVA) followed by Duncan's Multiple
Range Test (p<0.05) by using SAS (6.12). The rate

of leaf litter degradation and loss due to feeding plus

mechanical breakdown in different time periods ofdry
and wet n]onths were compared by Hierarchical
cluster analysis by using SPSS (l 1.0) statistical
package.

RESULIS

1.,:, luttt. los: ,utJ ,,r,' ,n dcE^tLlation

The conversion equation and Rr values of fresh
weigllt to oven-dry weight and relationslrip between
tiesh weight and leaf area is presented in Table-1.
Comparatively higher percentage of dry weight loss

occurred in bags and strings during the wet month.
In bags, 48% and 607o of the dry weight loss was

observed for 120 and 30 days during dry and wet
Ironlhs respeclivell. All Ieaves on strings
disappeared in 20 and 60 days respectively during
wet and dry months (Fig. l). Comparatively a higher
rate of leaf litter degradation was observed during
the lvet month. Relatively a higher rate of leaf litter
degradation in bags occurred in I0 and 5 days during
dry months. In wet months, comparatively higher
degradatioo rate was observed in 5 and 20 days (Fig.
2). Corlparatively lou,er rate of leaf litter loss on

strings was observed in 5 davs and relatively higher
rates was observed in l0 days during the initial

Table- l: The conversion equation and R'values of
tiesh r.veight to oven-dry rveight and [elationship
between fresh rveight and leaf area

Vadablcs f:qLruti,,ns R: values

Conversion of lresh y = 0.4747x - 0.0018 0.98
rveight to oven dry
\,'eight in July
experimcnt

fonversion ol licsh y = 0.,15:1lx - 0.063,1 0.98
\reight ln oren dr)
rvcight in Norember
cxperiincot

I{elationship bclwccn ) = 27.255x + 7.5182 0.91
fiesh $eight of leaves
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!ig. l: N4earr percenlage ol dry nrass reulairiDg at different
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i5 ?0 25 3a 124

0ays

Fig. 2: Degradalion ratcs ol lealliltcr in bags during dry and

wet rronths.

I,ig. 3: Degradation rirtes ol lcaf Iiltcr on sll ings during dr'}

and \\'cl m{)nths.

period of cl), and wet rnonths (Fig. 3). The rates of
microbial degradation in relation to days and

seasorls were compared and grouped irlto different

c[rsters as CloLlp 1: l-laving sirnilar degtadation rates

at diff'erent collection periods during dry months and

Group 2: Having similar degradation rates at different

collection periods during wet months (Fig. 4). While,

litter loss on strings were grouped into diff'erent

clLlsters as Group l: Having similar rates during 20,

25. 30, 60 days of dry rnonths and 5 days of wet

rnonth. Group 2: [{aving sinrilar rates during 10, 15,

20 days ofwet month and 15 days of dry months

(Fig.5).
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Rercaled drstar.c Cluner Combn'c

.lt)5.....JD120 and ND5......NI)30 are diutrent dals o1'

.ollriti,'rr drrrirrg .lr.l) rrJ \,,\cnthcr (\n(rirnenl.

!'ig. .l: Ratc olleallitter degradation in bag erperiment during

dry and \\,el Dlonths.

Rescaled drnar.e Cluncr Connnne

JD5......lD60 and N D5......ND20 are dillercnt days ofcollection
during luly and November experilnent.

Fig. 5: Rate of leaf litter loss duc to feeding plus mechanical

breakdown during dry and \vet Drorllhs.

The contribution ol macro-feeders ufid nicro-
organisnrs to ledj litlu degradation

The contribution of macro-feeders and nricro-

organisms to leaf litter degradation is presented in

Table-i. lhe percenldge of d11 rreight loss due to

feeding plus mechanical breakdown by crabs was

relatively lower ( I L3 l%-4.83%) for 5 days but

comparatively similar (55. l 8%-52.6 1 %) percentage of
wet loss was observed for 20 days during the initial
period of dry and wet months. Leaflitter grazed and

mechanically broken down by crabs (Sesarza
yersicolor) amounted to 52.61% to 69.33yo in wet and

]---_
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drv nronlhs respectively, but the contribution of narinqand Kan.lelio cuntlel duringsunmer at Fujian,
oricrobial degradation anrounted to 41.39oh ard China but higher rates in Rhi.ophora apiculqtLt was
10.67%(Table-3 and Fig. l). reponed during heavy rainfall (Japar Sidik. 1989).

Comparative results of leaf Iitter degradation with
DISCUSSION different mangrove species at various geographical

locations is presented in Table-2. Ditlerent mangrove
'Ihe rate of angrove leaf litter degradation is species and even same species showed diffelent rates

h ir:h lv spec ies. s ites and exposure cond itions spec ific. in relation to geographical locations and seasons.
Initial rapid loss ofdry rveight and higher rate oflitter Present study shows that litter loss by leeding plus
degradation u'as observed and it could be the result mechanical breakdown is not influenced by dry and

ofrapid leaching ofdissolved organic rnatter.. including wet months but microbial degradation is affected by '

organic carbon. nitrogen and tannins (Robertson. seasons. Cundell c/ al. (1919) reported that readily
1988).VandcrValkandAttiwill(1984)reportedl3% Ieachable carbohydtate and tarrnins were lost liom
red ttction in rve ight caused by leach ing Iosses after 3 the submersed RrL ophora ntangle leaf litter by l4 to
days rvhen .1t'icenniu marina leaf litter was 28 days as microbial populatiorr slowly grown on the
sttbmerged in seawater. Luand Lin(1990)haveshown leaf surface and started degradation of structural
higher rates of leaf litter degradation in Ayicenniq material. Japar Sidik (1989) studied the leaf Iitter

Table-2: Cotnparison ofleaflitter loss and degradation rate \!ith different nrangrove species in different places

Ceoitraphicrl locatio0 allcl Specics

B, ugl.t ie to pa 
^, 

i ll or.t

4ll
t00

60
100

35
53
50
58
33

68
85
9l
68

94 1{) 98

80
50
50
50

75 10 90

80

(r999)

liLrald Schngor. Malarsia
(l)l\ nronths)
l-rl1er L)ilqs

I-ittcr on slfings
(\\ct monlhs)
t.irLcr bags

l-itter or strings
Mulang Mangrole iorest.
Millir)siil (Wcl n10t1hs)
I-i[er L)ags
( lelrrcd irrcas

Virgin.lungle Rcscrvc
( lcalcd areas

ViBir.lungle Rcser\c
( leareclareas

Virgin Jungle RcseNc

Virgir.,ungle llcscr\,c
ShcIzhcn. ( hiui (Su,nnter)
l-i1tcr lrrgs
l\4irtrng \{ararovc li)rest.
N4 irh) siir
l-ittcr on srfings
l-iller bilgs

Quccnsland- Australia
(Sunnlrcr)

Litter bags

Mntirng Mangrovc lbrest,
Mala)sia
I-i1ter on string

'fhe present

study

llruguiera pan'iJlora

Rhi:ophoro apicl cttd

Rhi:ophora n cranata

.1 t gi, eru\ L a t n i cu kt ! u nl

llh i:ophoro apiculo ttr

l?h1,:iphord sttlosa
.4rice)1nid nnritlo
Ceriops tagal

lJruguiera spp.

120

60

t0
2t)

56
56

56
56
56
56
56
56
'71)

42

I80
t 80
39
t0
1',7

1'a]lr. et ([.
( 1998)
Japar Sidik

( r 989)

RoberlsoD
( r e88)

Onget ol.
( r980)2{)

20

I-cavcs litter loss

I.iter loss ('/o)
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deg|adation it Rhi:ophoru upicululq at Matang
Manglove Folest Reserve. Malaysia. He repofted that

nricrobial degradalion in 90 days rvas 22.8% to 58.6%
in dry n'ronths an,J 2.6.9a/o to "76.1oh i1 wet montl'rs.

l-oss due to feeding plus rnechanical breakdown in 90

days was 12.6% to 49% and 7.i% to 29.8% for 90 days

dLrring dry and wet months respectively. According
to Van der Valk and Attilvill ( 1984), 6l% of Avicennicr
ntut iu lcaf litter u,as lost due to feeding plus
nrcchauical breakdown at Westernport Bay Mangrove

tbrest. Australia rvith 1.5 to 2.3 ,n tidal height during
\vet nronths. [,eh and Sasekurlar (1985) pointed out
that lood oftlve cornnron species ofSesarminae crabs

l (' h i r o nl d n t ( s ( ) n- ( h op h o ru nt, (' lt i ront o tl l e.t eu nt ol pe.
('I itIo(acIontq t1lct'91tiensis.,\es,:tt tlttt tersicolor and

Scsetrntoiclas kruussi) al Kapar Mangrove Forest

Reserve. Malaysia consist of 83% to 977o rnangrove

Plant rnatter.

CONCLUSION

Signitrcant anrount of nuttients is ,-eleased into
the nrangrove ccoslsten'rs during thc process oflitter
degradation. Thc released nLrtrients support tree
procluctivity and fbod rvebs. Lower rates of litter
dccornposilion nray have inrplication for internal
nutrient c)'cling and tLrnctioning of rrangrove
ccos)rstem. The rate of microbial leaf litter degladation

Table- 3: The contribution ofmacro-tbeders and nicro-
orgirnisnrs to leaf Iitter degradation

N'{AI IIVIOOD IlosSAIN AND SABERI OTHMAN

is influenced by seasons but not the litter loss due to

feeding plus mechanical breakdou'n by macro-feeders.

Crabs not only grazed the freshly fhllen leaves but
also the aged leaves. Freely suspending leaf litter
shorved little evidence of sediment settlement and

resuspension. Regional as rvellas local environmental

lactors and abundance ofm icro and macro-organisms

influence the urangrove litter degradation. Thus, the

rate of mangrove leaf Iitter degradation is highly
species. site and exposure condition specific.
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ABUNDANCE OF COLLEMBOLANS AND MITESIN ALBIZIAAMARA BASED

SILVOPASTURE IN BUNDELKHAND

Sharmila Roy, A.K. SrivastaY* and M.M' Roy

lnclian Grassland and Fodder Reseatch lnstitute, Jhansi (Uttar Pradesh)

Abstr:rct : Population builcl up of soil inhabiting collembolans and mites in Albizia dnar1 based silvopastures was

si,,Ji"a. 'fempo."t aiirribution pattem showed peaks olpopulation build up duringAugLlst' Lower population build up

was observcd during March - june. The mites constituted about 82 per cent ofthe tolal population, the major group

being cryptostigrnati (61%) lollowed by prostigmata ( 13 7o) and mesostigmata (8 9") A sigliticant negative correlation

"ri.f,d 
[,etr"..n ai. t",nperature and populati;n ol cryptostiSnata and prostigmata The various groups ofmite and

the collembolan population u'ere positively correlated with soil moisture'

INTRODUCTION

I rrong the various soil arthropod fauna. acarines

f\ and collernbolans are the numericaltl dominant

groups exhibiting a very lrigh degree of diversity in

species cornposition and feeding habits (Haq, 1984).

Their density varies with the season, locality,
microclimatic factors, etc. (Singh and Mukherjee, 1973;

Prabhoo, 1976; Singh and Pillai, 1975).

Such organisms through their interaction with

litter and microbes enhance the process of nutrient

release by direct feeding litter and ameliorating spatial

distribution and multiplication of soil micro biota

(Anderson, 1975).

Although work in this area started getting

importance during 1960s after the launch of
International Biosphere Programme; the information

on these lines in grasslands, forest lands and

silvopastures (combining pasture grasses and trees)

lacks in India, excepting some references pertaining

to densities of oribatid mites in tropical and alluvial

soils (Reddy, 1984 a:Vats, 1988).

Now a day, the silvopastures are being
increasingly promoted on degraded lands for foddel
firewood and minor timber production besides the

environmental gains in various parts of lndia. In

Bundelkhand, l/6t ia qmara tased silvopasture has

been identified as a promising Iand use (P athak et al ,

1995). However, there is no information on aspects

related to population dynamics of collembolans and

mites in such systems. This study was, therefore,

aimed to ascertain abundance of soil inhabiting

collembolans and mites in such a system. The results

obtained on aspects related to quantitative seasonal

population built-up of soil inhabiting collembolans/

mites. their relative abundance and correlation with

selected microclimatic factors are being presented in

this paper.

MATERIALS AND METHODS

Experimental Sile

The study was accomplished at Jhansi (25'27N

latitude and 78"35 E longitude and about 275 m above

mean sea level) during 1997 and 1998. The soil ofthe

area was red with patches ofred and black mixed soil.

At places the soil had semi-rocky substratum. The

texture ofthe soil was sandy clay loam to sandy clay.

The soil was almost neutral with 38 6 per cent water

holding capacity. Soil nutrient status was in low to

medium range. :

The system consisted of pasture stand + mature'

trees ofl. amara (density about 440 trees/ha). The

pasture stand consisted offive major perennial grass

species, vlz., Cenchnts ciliaris, Chrysopogon fulvus,
D ic hanl hiwn annul a tu n. H ete ropogo n contortus and

Sehima nemosum.

* Bipin Behari PC College,.,hansi (Uttar Pradesh).
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