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ABSTRACT : : i o gt
St ‘The present investigat.on carned out at Thalkadar forast in Pnhuragarh tKumaan Hlmalaya) The input
of - nutnams (ash, calcium andinitrogen) ‘and ‘;anergmhrough- '-’ﬂer T_fall was meastred: durmq,.1979 The Tota!
annual input of ask, calcium,, nitregen i '{Srgy, Wis 332 185.81,:147110 Kg/k ac/yrs-and. 3014,0
Keal X 104 ha/yr respectively. Quercus incana conthbuted about ona'fourth 1o the' tdtal input, - i
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Litter fall, one of the most important prccessas in' the forest scosystam lsamajof pathway for both
nutrient and energy transfers {Brey and Go:ham 1. lt"has been’arguad that's’ pomon of the nutnsnts extracted
from the soil remains locked vp in relatively ' more |p Maneht! ‘parts_ of the' tree: the ma;or portioh'js brought
back to the soil surface, whers a highly e”".’lﬂ“ dacompa release  of tha; nUtnents i

ysterr hslps in i
simple inorganic forms (Singh?). The average: nutnént concemranon,_ n. the-litter { Varles seasdnaliy torhsteral
reasons. Different workers (Morriscn®, Cragg, ‘et au‘.‘. Killingbuck and ‘Talls) repcrted the concentration in- the -

g it

litter and nutr:ent release through litter fall in vanobs forests of tha Wc:r!dF b N IE

2] Energy is the driving factor for essehually Al Broce | rf ng'in‘an- ecasysieﬁi' Lailh° P
thatb lhe calonflc vaiues are 1mportar‘|i fo: the ésmmatlcm' 6V\Pi§nd' fooh chain wnh:n b|0c03ngs|s
tor Khan: f ra‘d ca be.-obtamed by usmg

1 A.'

n’}t ‘f‘a

‘ ytfglfft \[eqognised (Jarnes and
' he yeer, ara Iackmg
nnual nutnent mclu-

1k ,':.' ztaby sy bl s e
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MATERIAL AND METHODS

The fresh litter samples frJ)m a fixed Imer trap which were planted in Thalkedar forest (29° 30" N Lat.

and 80° 15

"ELong.) with an alu(uda of . 2000 m labove mean -sea level in . Plthoragarh region of Kumaon

vlimalaya were orough( to the Iaboratory at the one'momh interval (1978 16°1979). In laboratovy, leaf litter

was sorted species ‘wise, ovenon'led at 80° ¢,
determined.by igniting the prewelghted samples a

astimated g!awmetncally and thé mtr0g,er‘ conten “was ‘measured B m
salorific value waete calculated by Bomb calonmete

and grind 1o powder ‘and stored in polythene bags. Ash was
t550° in a muffle furnace, Calclum ‘and - Magmssmm were
=crolqsldahl method “(Piper®). The .
/('Misra ). The 1utal mput of nutnems and calormc values

to gach species obtained by muluplymg the per gram ‘value w:th the corrospondmg blomass on oven dned litte:.

RESULTS AND DISCUSSION

|

It is evident from Table 1 “that unout of ‘ash corﬂen‘r, ‘calcium and nitragen. was maximum in summer
followed by winter and rainy seasons, The values markedly influenced by the amount of htterfall in corrospon-

ding seasons. The nutrients input through tha !eaf wa}s maximum. due to'Que
which- exhibited high calonflc values weérg in order

llex spp. All the above- ‘species are evergreen

The annual input of ash, (alc:um, nitrogen and energy was. estlmated at 332 66, 155 81 14710 kg/hac
and'3014. O K cal x 104/ hac/yr, respectlvely

Seasonal nutrient mput (k ha ’)4 and averaga

energy mput through litter-fall in. moist te

TABLE—1 °

Jenergy content of dlfferent litter- specues and annual

nperate Hnmalaya (Thalkedar) forest.

rcus incana. The | important species
Ouerous Ianug/nosa Q. incana, Q. dilatata; Q. glauca and

I

) Summev . Ralny _ Winter’ Averag:e Annual

Ash Cal‘clum Nltroggn Ash Caicium Nitrogen Ash Calcium Nitrogen content  energy

_— ' O (cal g dry (K cal x

o _ . . . o N B ' _wt=!) 10%ha~!
Aesculusindica - 965 475 585 -~ | i = 1000 050 050 4228 .3
Alnus nepalensis - 620 [3.90 2.20 - 244 155 0.93 4093 68.2
Dendrobenthamis capitata .04 | 4.08 2.13 141063  0.70 0.40 0.20 4061 62.1
Cornus macrophylla ' 6.65 [3.80 199 - - -, - - 4351 53.7
Coriaria nepalenis .17 330 3.53 - - 022 012 0.09 3991 60.8
Cornuso blonga . 323|134 09 - - ~ - - 4030 23.7
lex spp. . 8.25 1465 - 2.80 143 131 480 269 2.41 4512 1290
Juglans regia 1460 |6.30 450 = N 1,93 0.87 0.60 4125 93.2
Dendiophthoe falcata 0.40 0200 001 : - Lot . o097 77 - 211 . 3280 558
Lyonia ova! . ia . 875 2.5 3.36 5000 207 335 1310 116 . - 194 425 278.4
Fochilus du. el ~ 430 |2.44 w273 e ' e o an 040
Myrica sapida. .30 L TEE g6 44487 656
Pyrus pashia - 057 0.3 - - 36521 212
Quercus dilatata - 10,0 | 495" 70 5.19° 4504 312
Quercus glauca . 6.93  13.00 2,90 2.40 4565 1395
Quercus’ incana ., 36.80 [18.20 1230 . . 11.4¢ 4769 685.9
Quercus lanuginose - 520 21, 2714 175 4799 169.7
Rhododendron arboreum 11.40 |5.30." 106 170 4537 299.9
Rosa meschata . 024 0.1 - - 3163 9.9
Rubus spp. ' - 0.26 0.1 - = - 3329 26.6
Viburnum cetenifolium = 470 | 2.50 040 . 050 3798 1008
Mean leaf fitter - 940 ]3.90 600 © 350 3839 1919
Total 162.91 |79.45. 42083538 30140

"The nutrient return in the preseni fores‘ Wa}s dom nated~
stored energ i
(12 7% ash

nonleafy litter accounted for 8. 4% ash 7. 9% calcnuvm 7. 3% nitr
erent seasons; summer. accounted for the m

ash 27.6% nitrogen and 22. 7%
importance was Quercus d/iata&

]

e otal
%, calclum,

gen and 6.4%,
ajority, af Inutnent return (49
gen). The importance of season ‘Wwas’ mamly determined by, the quantity of the' litter w
species was determined both by he quanmy of: Imer

fall and its nutnent concentration’ (Negil®),

1261

by Quercus ‘incana whlch dccountad for 25.6%
nnual litter fall, The ;second species in order of
3% nitrogen'and 10.4%, storad energy). The

stored, energy) Amonq the ditf-
% ash, 51 % .calcium, and - 51.5% nitro-

hile.the lmponanz,a of

&




1
-As‘po'inteq out.by Her;xry"-.v"andi'Ovijﬁgton"
- The density. and age of'the forest which determing’
Further, difference in ‘soil nutrient levels effect: tfi

return (Ovington'2), The edaphic factor have beep!
nutrients (Duvigneaud and Dengeyer D¢ Smet!3). E

2
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ABSTRACT
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fifteen chromatographically distinguishable ninhydrifr'!
an éxposure of the identical mixt
a few common products,
sensitizars were- Ed's@-néiﬁedv 88 2epartic acid,
the' nature' and yield-of resulting prodicts de
of sensitizers in the irradiation miixture, "
INTRODUCTION

ine,
pends u
.

o

Earlier studies on photochemical s}ynthesis bf ami

could be synthesised starting from a num'bér of-or
subsequent combinations have been reviewed .by|
carried out in this direction is related with the th
' The work hss been extendeds”  with a

of some molecules of biological significance star
and absence of ammonia and in
pressure lamp, 2537 A°) under
EXPERIMENTAL ~ :
" Irradiation of the aqueous sterilized ' solut

100 mg/100 mi) with UV light (260 W) in transparen

A
vie)

ting
tersting results have'
a variety of heterogen

absence of sensitizers, nitrogen and hydroger and !

(freed of water in vacuum evaporator) using ph

ths::quantity ‘b

E:B., aiid Syk
(1978) 29-60:
56 (1978) 1798-1
Plant Analysis. N,‘ew;,Yorkt (1.944) :

In.D. E

' ; :'f.
1"

Ultraviolst irradiation (250 W, 40 hr, 2537
ture to UV light both
invariably formed in ap
'{é)ianihé. and-:n-aminobuty
pon the périod

ganic pracursors,

eory of abiogenesis of biomolecules.

enol-water (80:20,, wt/vol). ‘n-butanol:acetic acid-

if';ihé'-;nu‘t";iéhts-ifof.flé;é”\_/"‘es‘vaiié"s*'ayorisidrably.-:amon’g' species,

quantity ter - fallalso effect the-hutrient teturn,
nutrient - concentration of “leaves  ukid’ hence the nutrient

shown to " have a‘considerable  influerice on the return of

tedobiologia, £, 7S (1977)428-443,
Terrastiial ‘Ecosystems at the Pimary Produetion Level.
803. - |

). Pl Lol . .
Nainital (1980) 289,

‘Reichle (ed.); Analysis. of Temperate Etosystems.
:‘ ... "HCPB 1 (1984) 27-28 .
ic Acid in the  Presence of

usous .

queous . Solution. of Citr
ence of Hydrogen’

i

i oL R .

A°) of sterilized aqueous solution of citric &cid gave
reactive products whereas -nine products . were detécted
in-the presence of ritrogen and: hydrogen. - Of- these
p"r'ec:iabiei'_'(ar'houm-,both’f'i"n .presencs  ar ahsshch of
‘ 8 rie acid. It was “stidigd that
of ‘exposure and the présence ot absence’

no acids have shown that a variety of amino acids
-The’formation ‘of  amino aeids and their
8 number of workers '48 &1t Byt mest of the work

v to find 6ut'7thg'p'r"ebiologic'alpathwa‘ys of the formation
“from a variety of-organic substances ‘In the presence
been obtained -using ultraviolet radiation (250 W, low
eous conditions, L

ons of th_qmétographibally puré.,citric acid (AR, BDH,
t quartz glass vessels [260 mi] both :in the. presence and
;ph_ron\)qtpg‘raphy of.the irradiated -and control sdlutions
water

(411, vol, sl 9:1:1vol/ vol, 4:1:5, vol / vol,
(15:3:112:10 v ,ol) as solvent systems ware carried
The irradiation products were focated and ¢

alloxan® (0.2 g/100 ml acetone) and Folin’s reagen
m carbonate) and by comparing with the auth
de_riyativqs. The Rf values, coincidence chroma

v

]
DNP

t

3.

out at room ‘ten':mperva'tu’re (10+4
,l);aractgiri}se_q_ ,using" ninhydring’
12 (0,02%.1-2 na

tography and fluoreséence under

upper, phasg) and - nsbutanolﬁacptiC‘; acid-water«pyridine
° (0.1.9/100 mi atetone)
sulphonate in 5 aqueous
their'dinitrophenylation to
u‘ltraviolqt"light (3650 A,

phth_n_quinone-4;g

nfic standerds as ‘well as by

!

e

|
|
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- black light l'émp) were establish

products
On proJongmg the dutauon of

apprecmbly Uranium oxide i i

.. vield of n-amino butyric acid a

the products but the products
presence of nitrogen.

UV irradiation of steril
product identified as proline thCh was not detected inc: aabova raacuon ‘mixtures: uslng 9ither.-nitrogen or a

mixture of ammonia and hydro jen.,

rradlatlon pcnod

IX was formed in

|
~,v,:,|,,.
I L
v ol

n-presence of ammu .
nd valme Whl|9 the presence of.: mamum ox1de and zucomum oxude -accelerated

Y R

R

i '
4 Y

od: The quamltauvc smounts of the tesultmg products W, W, V, VII and Ix were

“determined in universal colorimeter model Viat, 570I niu, The. UV, ab

- were taken in a Higler Spectropl hotomuter
RESULTS: AND DISCUSSION|:.s" -

Aqueous solutions of cit

were mvesugated by descendin

spectura, The Table-1 show that UV |rrad|a1|on of cl'l"’

sorp tlon spectm of the, irradiation products

i

fic acld in presence and/or -absencea- lof sensmzers ‘on exposure to UV light
g: circular and thm layer chromatography and also by followmg their UV

re atlvely |ower amounts whon UV urradnauon was: effected in

zed aqueous citric dC|d solutlonv in presem,e of ammoma alone gave a new

{. Produéts: (5t V, VA andiX) formed «comparatively | in. appreciable yisld

and tentatively charzcterised as aspdruc acid (11}, i glycirie (11}, él"amne (V), -n-aminobutyric “acid . (VII) and
valine (Ix) respectively - due to
colnwdanco’chromatngraphv and. dmmophenylatnon reagtion -with.those of. the.-autheritic feference standards,
ware further confilmed by their absorption spectra - All-‘these pnaducts showed: 'single’ sharp absorption
bands between 1900 & 2000 ’A" having ‘maxima between 2000 & 2200 A°, Perfect coincidence between
spectra af-the authpntic standard and tha photOproducts was observed, The characterisation and |dent|f|canon
of the prpducts were done by. é;:htfe‘rent oolouv test: and. :Rf value: as shOWn in the tabla, ;

|

| tresemblence of 1henr characterésﬂmcolour reaction Table-1,..mobility factors,

STABLEL oeis bt b v atiin LL' .

Properties of the produc\s of UV uradlatlon on aqueous solutcon of citric acid under heterogeneous cowdmons

Reagents | Maln"produc\s of irradiation b e
i el 1l VY VI VI - VI X
Colour with nmnydrln LB| ov BV — V —_ LY R VRIREREN o VAR
-Isatin - . _ = LPr Prv B P _ P _ R
" {\ilaxan vabi 0 B ."”L"Pf N a LPI’; - —— SRS YT "OR 4 i 'LB 16 R
Folin’s teagent . — | “Rh: o VW[ .. = . BIGH 4‘.,._ G. ' M .G
.. Rf* ONP derivatives — | -0.04 . '.0.43 O L gt B < | amt 0.68
' - (mpA8°C) (mpi26°¢y - . S ’npz130”C) - (mp.133°C)
”N LG e e PR t‘_"‘; ;..‘-v':..‘-'j‘i:._, g . V\n VW VN V\N - W .:-::l._-—- WV
Solub:lny in,ether nib conil o o i ﬁ oLl opil e il il il - il
Rf values® . 1 ! . ) e O
e .04 0.09 0.13 016 021 026 031, 0.36 e 0i8 . 0. 46
AAmMOH +Hy), 700,002, 002, & T 2001 T 0015 .- T "'.', . 002
Tieldy; (acid+H0+Ny) T | 002+ : 0026 T 0006, T,.002 .. T = 0005
Amino acid idemified . == 1o aspartic . glygine —— e &Ianine—- . N-BMING; . —.,. -, , valine
acid T T .. ., .. butyiic. acud

*Using aolvem system n-butanol-acehc acld-water (4:1 ‘l) at temperatura 10;l;4°C o

V, violet; .8, blue; Y. yellow;!

Gr,. gresmsh Rh, reddush and —, ‘not detected
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