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ABSTRACT: 
Colliery Jpotl. are lrK)v.TI for shov.ln~ ~M".t>oht, and (or presenun~ 
dJllicu!ues 10 afforestatIOn The problems I" co!lIery Ihal hmiliree 
lVowlh mdode element defklCllCle" aoo lO,icI'), [Kllcme spoil 
reactIOn It aJ$O' problem 
~okar aMM., thmupt lhoe 5otUOII 1$ u!.ed as a 1001 /'I."rosen 
~ed .I ch.Inge of O(lfIOCfWI'IUO" "'llh _lOll 1\,lrosen 
concenlr."on ""th seuon on &tllltJ f1'!ndt.1tJ i5.1 bUk dIfferent frOfl'J 
lhaf 01 AblU.J ,/UIIIIOfO Tile .tJI'"y ofAIM'1 1t''''II''~V) 10 .....mam a 
relat,~"etv htgh n,jrotOl Ie'.~ indicatn the tul..bo!II~ flr,1Ie Jpeoes 

roc- gtQYl<lh on rMI\le.' IIItrogen dcliacnl Slle, 
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I"ITRODl(TIO' : 
/'Iolll'O!!tn II I ...-el. known unporw1l elemmt for tfft powth Leaf 

arai)- could be us.! a I 100110 Rudy COhCWUI"on ofdcmmts at 
I ccna.n ume 01 Ilwgugbout I.bt ___ ThIS ~ be IndlQtl~e or 
Wltable trer species for land r~llmlllon or Slln Que!) 

In thts $Iud), 1"'0 5ptCltS /WINk! "..,""'10 and A/"".• glllfll/QJlO "''nil' 

studied in Sf'( IIItes. four of wtUch Ire coll,t'I'\' 'poIl '"~~ and lhese 
ue \tahby. Wlter I IllS. Rou~"OOd 1IIld \1,lcllc:ll lhll' OIher 1.... 0 
Jlle!>. Sk'p.... llh Ind '\slikun Bog. .... ert UJCd I) toII!!ol 'lin 

TIlE lSC OF' FOLIAR ,\t<oAL\ SIS: 
11 hu betn IndoClled 1l'1li1 the: U'lt of~roompo.*"(1ft 15 In Index of 
wppl)' ofl\&IbbIc planl" nutneflU requlral I aood kllO.... ~!Ie oftllll' 
~ trll'lld$ ,n IeafcOntems oh'&flOUllllUlnenlJ {Tamm 19~ I) It 
has llso bern ,".Jled lhat for the dfec"~e u)t offolw ana!,.)t5. 
seaSOf\lJ lrends for the elenlC:lll5 In qUII'UJ<ln must be lno>on 
Laballllid.ll. 1'/ ,,1. (19~9) 
Gulla and MJlchel! (IQ6~) used f..,h.r anal} , 10 .00), .seaY:lfla! 
~h.n.ues III morlllnlC clements of 'It'>crll dccidtK'IU~ Irees "T'Ix 
mUleral CompoSItiOn of a tree provides a guide 10 tU lVO"1h 
rCfllIIrcmenll1 rcc leaf chemical composillon is 11$(1 of mltle,! ~Ince 
il gi\'C5 §OrM IJl(lIcat1on of the qUlllltv of lhe orgllru~ mate-nil failing 
on lbe fOlIl'SI noor (Q\·ltlglon 19S6) 
u\wn (19H) pOinted OUt thit foliar anaI)§lS Clrned out ....,th 
necCAoll) wmphng pieQIUlH,lllS .... ould appear 10 8, ~e I reasonably 
~1I:nt JpJoUe not 0lIl)' 10 tht nllure and 1I'>.lerM of ~1CUlaT 
~III defi.ut~ but ,1\0 10 IIIII' mlerpreullon of field 
obIcrI.lloOlI, h)l' nilmpIe II has M.m sIIo.... n Ihal Iher~ IS a 
rdltlOf1tll,p btt.... cen phosphorus !lUppI\.. hrtght lneremenl and 
phosphorw ~iOII in lbe CUfrtnl rleedlcs of ~ljQ Ip....a 
planl,lwn (~,ton 19~7) 
Fo"ar atW).... hal the .d~antages or gMng • reliable num.al~ of 
nutnllOOll elelTlC'ni .....h,ch ha~e been ab§Orbed Ind Iht:ltfort 

1\lIlab1t 10 plllll$ For I~ rea$(lIIS. roliar anll)'SlJ has been 
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Mt- mOD: 
('"IIEMICAL A~AL\'S IS: 

The wnpks from the trea IIDdCf 5Wdy W«e wlleacd u fou, w«ks 
imervalJ They ~ rcdned for I few hours and tben about 0 ~ 8 of 
Nl,:h .mpk werc welShed lICCuratdy Thi.s ..... traruferrcd to a 
I()().ml K.fcdahl flash One Kjcdahlllble1 COtM... nlna I 80fso(lium 
sulpllUc IIld 0 1 8 copper sulphltc (~1I~). a few glass buds to 
prC'o o:nt Jpla!lung arid lou of matemJ Irld 10 ml o(concenlrll.:d 
wlpt.m..; acid were added The flW, ",,-erc pbccd on. he.llng 
manllc III I fume cupborArd and hcaited gmtly to prC'o'~ bumprl18 and 
.p_...... (Se1tlflJ 2-4) On cIcanng tile IImI "b l!'Creased 10 the 
pOint JI ""hich lhe soIuoon vapour condensed aboul one tbrd oflbc 
WI'1 up tbe ncw::k of lhe flask (~I1", 7.' or 9) I leum! wu 
QIJf111nuec1 unl,lthe 5OlulJon b«amcromplcteh dear or pale ,'d!ow­
coIoI.Ir«Ilappmumuet.,..]~ hourt) 
The dl~.:d IDIlcnal was aIJoo,o.'.:d 10 rool tIowly for &boot one 
houl Adding doonlsed ,"Ier 10 lhe 11m Ibm diluted II 'The 
cooled dllul.:d IOluhOll ..... at filtered tlwough Whllmln No I filter 
papet Ind made up to 100 ml The 5OlullOl1 ..... as ItOf.:d in stoppered 
""h thene bottles al 4"(' III the dar\( unl~ allll\'", 

TOIAI , NITAOCf:~ : 

Oi~"I.hon : ~ ml oflhe toIIuion ..... 1! pIaad l1li0 lhe mner chamber 
of • \tarkham stili 6 mI of SOO. JOd,um ""dro'l:KIc 'IOlr,luon ..-ere: 
piAl:ed ,n lhe rcser.OII' and allowed to rul1 l1li0 the ,I'IIIU chamber 
1Io....ly Steam prepared by boolllS dcIotll)C!d .....-aln ..... s paucd and 
}() ml or disliliale: .. ~ roIIeacd ,n I 100 ml ~"," ... corucaJ fIasl 
oontlllWl8 10 mI o(boric a;:Id I~OI solutIOn Care was taken to 
entulc thai: the lip of the condmJor .. ,u beneath the surface of lhe: 
mdlQlli Of solution 
The boric lad irNIituor used "-as prepared IS folkrws S gio(booc 
K id CI)'$IalJ WIJ dlilolv.:d III 200 mI ornot dClorutod Wiler When 
cool lhis toIuli()l'l WlS lidded 10 I 2 hlrc volumanc fllK COrtt.uung 
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45 ml or • metllyl red 501IIIion (002":. methyl red In 60"/. elhanol) 
and 15 ml or bromo-cresol green $Oluuon (0 l~. orbromo-crnol 
8r«" 5OIuuon III ~'. ethanol) Enough lap Wile!" 10 lum lhe 
soIulion green "''1$ added .nd lhe volume was made up 10 2 liHe$ 

.... ilh deN,lnlsed ......ter 
Tilrllion: The dmillate was 11IBted agail\Sl 001 N h)drochloric 
acid A ptnTW'Itnt pale ptnk oolour indlCaled tM.tthe tfld POint ~ 
been reached 
Blank digests, distillations and litl'l.llOns .... ere perf()m1ed ,ndthe 
lit re!' obuined ....'ere buically Ihal or Bremnel" (,965) 
Table I: Mean If:af nil.-.,:t n (~lUnl dry "fishe) in 

.' &!hi/II p ....dot/II b: A IIIIIS ,llItillOfl/ 

SUM 

CoUeClion 
SXC 

- 014 
- 0 17 

031 

St... \I 1l 
C"II••_ • 0 B 
SXl' ••• 
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RESULTS,,'O DISCUSSION 

.... 'Irosen concentnliOllt are ~nerVIy higher ill Almu g"""'o~ Ihan 
III &11110 ~"q,,10 (Table I) ThIs 1$ nol swpnSlll8 It Cooker &. 
Major (l9B) found thai JpCaCS ofAInIlS are among5llIN:: e.rbesI: 
,oIoniur. uf sllCial monines in Ab.ska inlllatty low In ",Iorgen. 
During the carly 11"86 of SIICCeSSion, dominated by AIIIII.\ cn 'IX'. 
IUtrogen Ie>~$ W~ Iobo...n 10 build up III lhe $tlb~tl1lte bcu18 
cololU.led ....&\jesti ns Iltal speaes of Alllu\ are able to obtam 
rd.all\'dy sublolantlll amounlS of nitOIgtl! through fiUotlun when 
grO'ilo1na on rutOlgtn defk'enf IOiI 

Nilorgtn 'OOCal(lllIOOS wnh X35011 III &,../Q /Wlldula were a hnle 
dolfft"mt fiom Ihli of Ah,u$ gf."nIWI Decrnsc of nitorgen 
concenlrahOli ""Ih 5elSOII il wen In /kfJIlD fNndltlo .... h,ch hll5 a f.aII 
III nu"'lIUI COIIUIlUalJOO lIII5led 10 $(lIM extent by 'f,,,ed lllirogen 
III the Iea_u 

The ability of A/~ XiJllloom to mamtain I rdun'dr high rulro(la1 
level by IIIlrusen flWiOn: ",Ih only sman "'amtlunli dunng lhe 
5eUOn, and the 51.1C'C:M of closely rdated lpeoe$ durms early 
tolomutlOn Indicate! lhe suitability of such species for gt('IWlh 011 
relameh IlIIOfJCl'l deficient IItM such at colI1ft)' $poll H"'lIlD 
fo;:/,.m/<I. :opeI:le, wilh a good ~oonance on c;:oIbery..,oil ~Ies. h.n 
• relat"e!... lOll> IlIlfD1!cn level III lhe I~\es This speaes II prob4bly 
adapted 10 tollien, spool COI'IdJtions by '"Ulue of fli lower I'IItorgm........ 

r-"Iorgen WI~ltraro(lll ... n al the hia;hna: l~e1lcollecIlOIl) lllhe 
begmmn!1 of the <pring and It leaehcd III lowest lc\.eJ II the end of 
lutumn (culicclion 7) So mttogen is needed more at the bqpllllll'li 
ofthcl_son 
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