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INORGANIC NITROGEN IN SOII, \LfATGK COLI,EC'I'ED FROM 
SOIL 1JNI)ER INTEIICKOI' C'OhlIJONI~N'I'S SORGllUM AN11 
PIGliOh'llEA - A 1'07' F,Xl'L,l<lbll;h'l 

0. Ito. S. l 'ohi~i~,  R. M;~tsunag;~,  'I'.P. !<:lo i ~ l r i l  C. Jol l :~nse~l 
lnlernallonal Crops Research lnslitulc lor the Semi-Arid 'rroplcs. Palancheru, And 
Pradcsh-502 324 (Indis) 

l n ; c r . ~ . ~ i i ~ ~ ~  I j r~ lacc l~  ciIlll~h1l:all l ~ I . \ l i ~  \1111,,1,,> 111 ;III IIII~'I~.ILJO :.I,ili:'J U L ~ I I ~  j>ot!i :1!'1 . . 
11~'lou.-ground. hli151 r<ac:lrol~ ~~IICIIII,)II II:I\ l'i..,~l (OLII\\C\I is:, \II.I~I.II :trr,lil:iil.:t>~ 01 i l l i o ~ i  pri>ii~l, l 13. 

Thc sclcrliun I~I cl~~nlr :~t i l~ lc troll sl)r7c.iic\, r o . ,  I!),! Illn~,. II~.IIIIIII:: ~ : I I ~ I I ~  :t1111 \i).;t:.I ,(Ti, II:?~ II,:II I )  . \ ( .  I\ 
c l ~ ~ l ) ~ r ~ c ; ~ I l y  d~~t;r~ni l~~.t I  u1tI1 Ilir' 11r1111r: ( l [ ) ~ i i l l \ i '  01 IIIIIIIIIII/III~' IIIUI~~:I~ 11;1t1111;: lI~v.ii.\,~r, 111,.1: ;~r: 11, 

~lossibil~lrcs k ~ r  unkl~~rgrtrun~l i l l l ~ r : ~ i ~ r o r ~  SLILII i l k  COIII~*.~~~IOII lor water ;III,I IIUKLLIII LIII(.I~C. IIIIcr(, 
nclivity. root r.iudaLcs, ;dlclop:~~lly, olltl MI o n .  III lllc r:lti, or n iu i lp i .~~ n\~ltl l lon of ccr,.;ll ;tn\l Ir,gt 
intcfcro[~s, ctiolplcx intcr;~clionr ln:~). hc c.\l)ri.li3tl tllrc lu  rllc :~!)i l~Iy ol' the I,.~UIII~ kr I I I ~ C ~  ;IL lc;~..t p u t  u 
N ncctls dlrougl~ symbiotic l ixt~iion oS alll~ohpll<,ric N. 

I u c l i ~ i r l u y  1 1  L C  ~ c n u ~ l i r ~  ol :~rll!llc)l!il~~ll (~111') ill111 11ilr:11c (NC)].) 111 \(ti1 u 
~ ~ ~ I c c t t ~ t l  lroln <l~llilrcnL snrl clcl)lhs 31 uariuu.; \I:I~:~.S 01 r:lrly crop groulh uc%rc. ITIC.I\III~!~ Thc N L I ~ I  

1 I ru l )~~i l ic~ uurc Ulcn r~*l;~lcil 111 rvuting h ~ ~ l ~ ; ~ v ~ ~ r ~ ~ r ,  
SL)~LIIII~PI [-II#I VI~/,~II~~ (L.)J 11yi)rid ('!$I I 5 .II:.I i ~ r ~ ! ~ ~ o r ~ p - i !  Iro)ottitr ~~I)<III (L. h l~ l l y : ) )  vx 

IC'P 1-6 wcrc gruwn i n c l i v ~ d ~ ~ ~ f l ~ ~ i ) t ~ ~ ~  (IS CIII ~II.IIIIC~S,~ ;111.l 80~111 l ~ i ~ l ~ ~ d l c ~ < l  nTi7,%lfisul st111 ~ , .vcd  
Inm. Aln~noniuln ,ullhlo W;IS lnixctl ill IIW *~~rl :~cc 10 ~III  ul' .roll :I! :I r.ltc c q l l ~ v a l c ~ ~ ~  111 36 hr. N t 
Supcrphosph:~~c waq ;llro lninctl ill this >oil l.r:lcu,,n \u a$ u~ y ~ v c  r:lw ol. 20 k g  I' II:I I A ~ ~ I C I I I . ;  cup 
t l i ;~~n~~tc r  IIII~ 5 ern h1g11) \\,:IS c~nlwildcil ;~llt,r etcry I 0  el11 LII ;I tIiyl111 111 511 ~III, 'I 112 ~I.C~<I, 01 I>OIII el 
WCrc svutn 20 11;lys illlcr N ;~[)pl~ciltio~l :111d SCL'~IIIII$~ Ill l l l lvd 10 011c per pot. I'LII\ U I I ~ ~ ~ I I  pI:~nts ucrc I 
kcpi ns ;I conttol Irc;lllncnt. Tllcrc wcrr I'our rcl,lic;lllor~s. All 11oi'; wcrkS u.olcr:cl XI :IS III III.II~II~III I. 
ci1j)ncily a11d LispL in Ihc olcn. Tllc su~ l  u;llzr u,:ls c t~ l l cc l~ t l  Inllll Lhi. porinlh cup h) XII~I I~I I  UIII~ ;I s)rln 
30 1111) on l l wcnsiollh over 70 tl~ys. AIIIIIIOI~IIIIII ~IIILI NO1 w;rc ;III.I~>/':~ ~r~lor~ir~iui : ,~I ! j ;  t 

phc~~uI .~ l l k .~ l i l l~~  I~ ) . [x )c l~ l t~ r i l~  :111d *:111( ) 11. :IL,I~I.\~~I~~IIU~.I~ ir:~~l, r:\lk.clii,.ly. !'I ti:. ,.icr; li.~:\,,,~:,l :)I ?(,, 
40 ;IIN~ 37 day* ;~Swr sorvlllg ( [ )AS) .  /\ltb,r Il:ir+e,.l, at~il S.IIII~~~~.S uclc 1;lL;n ~ l ~ ~ ? i l l y  hclnu til.lln 518 

usiug il IOII~ cyl~nilric;~l itugcr (11' 5 CIII d1.1111~1,~r. S:\~ll l ik\ ucrc I ; ~ l i ~ n  I r ~ i ~ i i  cviry I 0  CIII dipih l'hz rg 
uscrc w;IsII~~I t)ut fru!li ~IIL~\C $;111!1iIcb :III~ roil1 1~~11:;lll 111~~;1\uritI l)y ;I root I:II;,I~I hc;lrin?r ( C,\!rj:~~r I. 
Conl~l lunu~cnl~l~ Ain'rnI.1 (:o.l.~d.). 

Tllc pro\+th Ir,lltcnls ul' sorgl~l l~t~ ;~r!~l ~I~~-IIII~*.:I !1e11' l).l~ic:~I 111' Illcir l ~ I l ; r \ ~ ~ ~ c ~ r  in $11 i111i~r c 
will1 much Inurc rapfit! initial g r o w ~ l ~  or soryllull~ 1lr.ln ~iiyi.c~~ipc;~ I 'u i lo~cJ by on occelr~r;~Iion of plgror 
growlli. Hclu~ivc growl11 r;llcs olsorgl~uln dzurc;~,ctl UIIII IIIIIC II.LIIII 0.1 I LO O.(.bIY g g.'d.~y whllc L ~ G I S  
pigcunlxu incrcnsctl I'ronl 0,081 LOO. 10 g g"d:ry.' 

Thc Lwo crops dil'l'cr~xl in lhcir t l i r t ~ h t r ~ i o ~ ~  u f  ru#rl Icrlgilr ~ O W I I  hi: str~l p~olil.' (F1g.1). Rool Is1 
Jcnsily or ~rigcvnpci~ dccrcasccl cnpncnli;~lly with dcp11i h u ~  III;II US s o r g l ~ i ~ ~ i ~  ri.rnnincd si~l~i lur  ail11 tlc 
'I'llis 1113y bc nltributcd LO lllc CXICIIS~+C ~CYCIOIIIIIC~~ ol \org11~11i rw ls  u llhin tht~ rd\Iri:tcd rll.lrc ol Ulc I 

Tllcrc wcrc n~ i r ra r - i~~~;~gc  plucrlls of I I l l 4  ' nntl NO]' conccn~r;llion?, in >oil w:llcr t r l  111c I U ~  1C 
of soil over lhc Iirsl 20 d0y.v ;crIcr N ;tp{?licorim! (Fig.\.2), Ttri.i dcmi)nr!r;rrcs Ihc nitrrlica~iorr pm 
occurring during Ibis pcricd. Ihc  NO] ' conuc~~lra~~on w;~, lowcr ui111 pigcol~pc';~ Illan ~ o i ~ b l l ! l l  I m i l ~  r 
clrlcr sobving. suggcslirlg th;n l l ipconp:~ rwct dlsuibulcd in 1112 surl':lcc soil aclivily :~b,orb KO,' k f o r s  t 

uug~~ll.fi,,~~~; 5hlr,t>i,,,t, I, c :.>!',.! ~ ! ',.: ?' . , ' ' 
\i,;. ,,\:i.?:,vuu<:n we$ pilnilw .. .. . 

e.tnrl,, , I I .  I , I  I . . , . , , . I  ;? 1.. ):: r.11.1.11, In 1h. )wnhum (LWI 

I ,ril lc In p;d,.l,~,i,.,l I,,\:, .P,JVL a ~ v I : ~ ! . , I ! ~  ,,' L! .,. ' 
: . , : , ,::; :: ,,:,: ;, i~ ,~ . t ,  I;), ~Y.LI\C udlimtion 

, , l n s , , Y . . ,  , , ,11 , ,; . , , , 
!. : .  -: .. , . ' i < b ) ~  ~ ! r ' l L l \ S  a h ~ ~ u . ; r h a ~ g h m  

,uJb ~1~11,,1,1 all xc.),. L, , , I!,, . : :; ~ , 8 ,I , : 1 , . ,, > . I  : : :c,: , ,L, , ,  4 T!, d.,~)l~cd h&. lo BW 

t r ~ ~ l r  I" ,l~rr.~*s ,'),I IIt:..,. h' J .  ,',: . , . .. ... :. . . I !  u'& ihc r w t  d i h b u l i a  

. .- . . . - . 
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N i U i 1 1 i i 1 1  1 .  I I ~ r ~ t . t l l y  I I r I IS prchclll :IIICI cond~lions nrr 
I';~vour;lblc WiUl rcslx'cl 111 1;nlllrs likc tclnlrcr:ln~ri.. Inlrirlll~r*, :lcr;llion ;lnd so11 pll. '111~ hlxrci;~l~,cc! 
gro(~p ( ~ f  b;~trcri.t rr~s(~oclsrl~k lor ~~~r r~ l l c ;~ l i< r r~  in soils :lrc ohli&:ulory ;~cnrks t~nd prcfcr ncu~rul I( 
slighlly :~Ik:~linc 1111. 111 soils 01' lo\\' 1111 or 111 \~;t~i*rloggt~i! 3111lh. IIIUI~~C:I~IIII~ i\ lhus rcstrictcd or CVCI 

ro~nplctcly inhil~itcrl, ns\ult i~lg in :n.cur!lul:~tirln (!I' N l l r *  -N. Vcry 11igt1 c~tcs (11, nroilic;l~iurr 11:lr.c hccr 
rcslw>rlctl urtrund soil Illlllhlllrc I c ~ ~ u i o ~ l  u l  . 3 1  K I'd (h1:llIri ;111il hlt,tiill IgX?). ~ l l ~ l l o ~ t g h  cllcrl u, 
~ctnlxl~;~~un: flucn~t~~ior~s 011 n ~ u l l i r ; ~ I ~ o ~ l  II:I\ IV,,II \riGll tlucuc~~ur!~c~l ( I ( ~ ~ \ r ~ ; ~ l i * r ~ l o  ;~nd C ~ r n c n ~ n  1876) 
sull~cicnl inlbn11:1li1111 is mlt ilvrlil:~blc r1n 1l1c III:I?,III~U~~~: 11(. 11:is rll'crt in tlic litgh Iclnlmr;llurc ranpc' 
(voltici~l ulld subtropical ~cpio~rh) i111d :II (I~lI 'c~cnl ~UI~\II:IIC CVIKCIII~II~I~~S. Skr(icc (0.15 C I ~  

all~lplcs or 26 soils (rum dit'l'crcnt : lg~~x l i~~r ;~ l i c  r ~ ~ p i o ~ ~ s  of 1'ullj:lb ucrc C~I;I~;ICIC~~~C~ for nltllSyin~ 
wlcntial (NP) at 35 +2"C l'ullo\vi~~e illc prtuc~lurc tli'scrikd by Schlnidt ;~nd Bclscr (1982). Althutgl 
NP of tlic 26 so11 siiiililcs rangctl l'run~ 3.6 lo 2.5.1 Ing NO1 -N Q.' roll ( 1 . 1 ~  '. 21 s;~~nl~lcs p~cxssct 
v:l~ucs \)uying IX!IW~CII s lo 10 111g K O ~ . - N  kg I vui~ (i;ly.l. Ccmll.lcicnt* 01 i.urrcblion kta 'ccn NP ;iIlt 

w i l  l )~~pcrI ics such 3s pll, org;ll~ic c:~rIwn. CCC:. (;ICOI CUIIICII~, LIII~ :III~I cfny ctltllcrlts Hurt n,i 
lsi&!,~~ilic~~i~. 

Niuil'ic;~tion ;IS it~llucnccd hy K l  lr' .N(YU~\W;IIL.) :ind IcIiiI)cr.~lllrcc (8". 10' ;:llil 35" C) \i.;l 
'luilicd in Il~rco soils I U ~ ~ J S ~ ~ I I ~ :  NP 5.0 (So11 I). I0  U (So11 2)  ;IIIGI 8.3 (So11 3) 1111: NO) .N hg S,>I 
d;~)'.'. T l ~ c  c n u i ~ l ~ ~ r c  rCgi111c wt~s kqit ill I,IcI~ c,.l]~+!(.iIy i l l  .III IIIC I~C:IIIII~~II~S. Siwificat~on dlIril~g I 0  (la8 
i~ l~~rb ;~ l iu l l  pcriod ;It 3s" in soil I allil 3 was wl t rcw~~vt l  by M ~ c l ~ ; ~ c l ~ s - h l c ~ ~ ~ c n  ki~~ct ics UI)LU 400  I ~ I  .... * .. . . I  
N l l r  -N kg' wil. Ill soil 2, pows*irlg rlrc l i i y l ~ c ~ t  hl', rl~~rific;llion .I 35°C w a  &st.ribcd h: 
zcro.ordcr k i d ~ g u ~  400 1ay&H4* .N kg- 11l,lu I). In conlfilst lo obcr soils, nitrific;~~io~ 
nllc in tllir #oil c o r r l i n d  0 hru* cvcn unul 800 11: NHr' .N kv" . t , i ~  - . . --- 

Obviously nitrificnlion rac rar r)L: h i h t  ;II 35" C lollo\r4ctl by 20' C and 8" C 111 all tht 
soils ilnd at 1111 thc subs~r.~tC wnccnu;ltions. Nirrificurio~~ ia Suil 1 nrl 3 w;ls r~cglipiblc at W C  we( 
(Tahlc I). Evcn in UIC Soil 2 having ~ h c  higllcr~ NP. Ihc rcl;~tivc ms of n~lrl lci lt ios w i ~ h  rcrpccl u 
III:I( ~ n c i l s u ~  ;I[ 3SuC wilp tally 0.12 untl (I.(II ;I( 20°C and XUC, roblwu;dvcly. uhan NH4'-N wu 
slllilird at 200 my kg" soil. Malhi :lnd 51cGlll (IrJ1(2) co1nplrL.d LIIC opl i~~luln cc~~lpcrd~um lo 
11ilr1I'ii.alion.in .thrco:~cli~r~c~tic: rcgiona or the world and I'outd thc oplimuln tcrnpcntum To 
nitri l ivdon in wcstcrn C;~nild;l 111 k ?OuC. 011 tllo olllcr hand ~~II~II~UIII tulnpcnlurcs PI lows (USA) 
(Subcy c l  I11 1959) nnd A u ~ ~ ~ l i u  (Mycrs, 197.5) \rfcrc ?5.3OUC end 3SUC, rcspcctivcly. I t  sugywts 111al 
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