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INORGANIC NITROQEN IN SOIl. WATER COLLECTED FROM

SOIL UNDER INTERCROP COMPONENTS SORGHUM AND
PIGEONPEA - A POT EXPERIMENT

. L
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Interaction between component pluil specics ol an miererop should eecnr both abvo. . - Root tength d?nSlty(km m 3) oot lanztndens xly(km
below-ground. Maost rescarch auention has been focussed on spatial arrangantont ol above pround p

The selection of compatible crop species, sowing tme, planung density and spatial arrangeiment e b
cmpirically determined with the prime obyectine of nupimizing smiatuad shiading. However, there are m
possibilities for underground interiction such as competition for water and nutient uptahe, micro
f.iclivi(y. raot rxud;\l s, ullc.lopu(hy_ and so on. In the  case of nbuf:y,ru nutition of cereal and legt open-lixing symbiosis s crialinb !
intererops, complex interactions may be expected due 1 the ability of the legume 1o ineet at least part ol d N oo Gl about 17 DAS but ¢
N nceds through symbiotic fixation of atmospheric N. stween weatments wtil dhov Vit b2t

In a prctiminary study the concentrations of ammonium (NHs') and nitrate (NO3') in soil w ilrate i pigronpya pots "“_“"1 oty B
collected from different soil depths at various stages of carly crop growth were measared, The N oupt TROS7 i this Toyer than in e bog
propertics were then relined o rooting behaviour.

Sorghum [Sorghum vaedgare (L)} hybrid CS1S esd pigeonpea [Cajanus capan (L. Millsp)} var ent 1 the surface sl Thowe NOListnbutron pr e
ICP 1-6 were grown individually in pots (15 cin diameter and $0 e high) Tiled with Alfisol soil sicved B

rofiles depreted in Fig 2
mm. Ammonium sullate was mixed in the surface 10 cm ol soil i rate cqun.lkm 1036 ke Nt
Superphosphate was also mixed in this soil (eiction so as o give rate of 20 kg P ' A pOrous cup Py
dinmeter and S cm high) was cmbedded after every 10 ¢ 1o a depth of 50 ¢m, Ihe m‘uh of bath ¢t o—C PIGEONPEA '€
were sown 20 days after N application and seedlings thinned 1o one per pot. Pats without plants were § &——@ SORGMUM w
kept as a conuol yreaument. There were four replications. All pots were watered 50 48 1o mamtain a_—a NO PLANT
capacity and hept in the open. The soil water was collecied trom the porous cup by suction with a syrin
30 mb) on 11 occasions over 70 days.  Ammonium and NOv were analyzed colorimetrically,
phenol-atkaline hypochlorite and salicy liv acd-sulphurie acid, respectively. Plint were hasvested at 26
40 and 47 days after sowing (DAS). Alter haevest, soil samples were tihen directly  below main st
using a long cylindrical auger of § cm diameter. Samples were taken from every 10 cm depth. The r
were washed out from these samples and root length measured by i root length scanner ( Comair f:
Commonwealth Aircralt Co.lad.).

LN concchialon was similas
ot tapidly 10 the sorghum pots.
G miwch less active utlization
L /|l iy w20 DAS  shows that sorghum
. o oaty depleted NO3T lolll)
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aacted aluost all NO3™ o the

The growth pattems of sorghum and pigconpea were typical of their behaviour in an inter ¢
with inuch more rapid initial growth of sorghum than pigeonpea followed by an acceleration of pigeor
growth. Relative growth rates of sorghum decreased withi time from 0,11 10 0048 ¢ g"dny ¥ while thos
pigeonpea increused from 0,081 100,10 g ¢ day” ° 3

The two crops differed in their distribution of root length down the soil profile (Fig.1). Root let -20 [ 20 40
density of pigeonpea decreased exponentially with depth but that of sorghum remained similar with de 0AS DAS
“This may be auributed 1o the exiensive development of sorghum roots within the restricted space of the |

There were mirror-image patterns of 11Ha * and NO3™ concentrations in soil water ol the top 10 N o
of soil over the first 20 days aftee N application (Figs.2). This demonstrates the nitrification prov Fig.2. Nitrate and ammonium concenuation of sl solution collset:d from 10 cm depih from the 20il with
occurring during this period, The NO3 ° concentration was lower with pigeonpea than socghuin from s o plant, sorghum and prgeonmea
after sowing, suggesting that pigeonpea roots distributed in the surlace soil activity absorb NO3 before t
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‘These results demonstrate thin, in an interciop, pigeonpen s ever only likely to compete witly
sorghum for avislable N in the surface ayer of soil. Any such compeution is likely 10 decrease ag
symbiotic: N fisation becomes  operatne in pigeonpea. The present sudies also show thal
measuement of morganic N in soil water by the porous cup method not only adequately imonitors
nitrification and leaching but also oot activity i eatracting avinkable Noin the soil prafile. )

EFFECT OF SUBSTRATE CONCENTRATION, TEMPERATURE
AND MOISTURE REGIME ON TIE KINETICS OF
NITRIFICATION IN SOMIE SOILS OF PUNJAR

Bhupinderpal .\‘i«fgh, Bijay Singh and Yadvinder Singh
Department of Loils, Punjab Agricultural Uruversity, Ludhiana 141 004 (India)

Nitrilication wkes place in virally all soils where NEg+ s present and conditions arc
favourable with respect 10 factors ke temperature, moisture, acration and soil pi. The specialized
group of bacteria responsible for nitrification in soils are obligatory aerobes und prefer neutral i«
slightly alkaline pH. In soils of low pl or in waterlogged soils, niwification is thus restricted or ever
completely inhibited, resulting in accumulation of NH4® -N, Very high rates of niification have beer
reported around soil moisture tension of <33 K Pa (Malbi and McGill 1982). Although effect ol
temperature Muctuations: on nitrilication has been well documented (Kowalenko and Cameron 1976)
sufficient information is not available on the magnilude of this ¢ffect in the high emperature range:
(ropical and  subtropical regions) and at different subsene  concenirations. Surfuce ((-15 ¢m
samples of 26 soils from different agroclimatic regions of Punjub were ¢haracicrized for nitrilying
polential (NP) at 35 +2°C following the procedure descrited by Schmidt and Belser (1982). Althoug!
NP of the 26 soil siiples ranged from 3.6 10 25.1 mg NO; -N kg soil day !, 24 samples possessed
valucs varying between S 1o 10 mg NO*-N kg™ xoil day™!. Coctlicicnts of cerrclation between NP e
s0il propertics such as pH, organic carbon, CEC, CaCO3 content, sand and clay cootenls were no
rsigniﬁcum.

Niurification as influenced by NHs™ -N(substrne) and temperatures (82, 20° and 35° ©) wa
studied in three soils sing NP 5.0 (Soil 1), 10,0 (Soil 2) and 8.3 (Soil 3) mg NO3 N Ky ' soi
oy, The moisture regime was kept at lield capacity in all the weatments. Niuification during 10 dar
incubation period at 35°C in soil 1 and 3 was represented by Michuclis-Mcaten kinetics upto 400 m
NH4* -N kg" soil. In soil 2, possessing the highest NP, nitrification at 35°C was described b
rero-order kinclicy upw 400 mg NHe* N kg™ soid (Table 1). In_contrst to ather soils, nivification
rite in this s0il continaed 1o increase even upto 800 mg NHa* -N kg ! soil,

Obviously nitrification rse was the highest at 35° C followed by 20° C and 8° C in all iy
30ils and at all the substrate concenwanions, Nitrification in Soil 1 and 3 was negligible at 20°€ os $°¢
(Table 1). Even in the Soi) 2 having the highest NP, the relaive fae of nitritication with respeet u
that measured at 35°C was anly 0.12 and 0.01 w 20°C and 8°C, rospectively, when NHe' <N wa
applied at 200 mg kg"- soil. Malhi and McGill (1982) compared the opti f fo
vitrification .. in . threo: “climatic - regions of the world and found the optimum (cmperature o
nitrification in western Canada 10 be 20°C. On the other hand optimum wmperatures at lowa (USA)
(Subey ct al 1959) and Australia (Myers, 1975) were 25.30°C and 35°C, respectively. It suggests that

cae bichor omperatures than those {rom
i soils trom wanmer regions such as
Vo b abograiion for high wmperature.
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Table 2. Effect of aitrificaton mbdatirs onpu oot b tuon

nl 2

Treaunent o
T 33 B
e — - i : 3
Urea A0 32 N2 \\ o
Urea+DCD 11 3 4 ‘:(,’ _U
Urca+ATC 0 7 N .'\»‘) ) 1B

o . N . ., . . “
Inhibition of mtnfication thiough  witrdicaion miibitors OD.CLIl)nd((:!.:cimman)_
(3ixvﬁim-l.i_4, wivole. HCD was studicd in Soils 2 and 3 at 38 C capacity

5 me kg was applicd s N tigt ot
regime, Urca containing DCP or ATC at 10 or 3 mg kg™ was applicd at the rute of 200 mg N k" soit,

Data in Table 2 revealed that ATC was more clfective than DCD i rewrding nivrification oo
soils  throughout the incubation  period m spie
soils X

con

of the fact that ATC was ‘uibd ifm
wlon, Niuification inhibiors proved more cHieving e tie Soil 3 co:tt;m.::mm roger

carbon (68% samd, 1054 chy, 0.3% organic c.steon) than n Soif-2 ¢ m_n' —
-'_—L:Jlliutl (284 sand, 10.9% clay, 0.52%. argane carbun).
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