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ABSTRACT

The nifrogen balance for a elay loamand a sandy loam sail sropped: with cotton was dotermined In pot and
Iysimetar experiments. MNitrogen added In seeds, Tertilizers, Irvigation water and Insecticides and that removed
by plants-and In leachate and nitrogen content of the soils before sowing and after e harvest, wete all ‘determ-
ined and used 1o &raw ap Lhe nitrogen balange shest.

The obtained repults indicaied significant nitrogen Josses fram the Sofl-plant system n both [ysimeter aad
ot experiment. The lose in nitrogen, as percent of initial soil nitrogen plus added nittogen, was 10 %.ang L6 %%
for (he:¢lay loanrand sendy loam so0il m the pot experiment, but' 3 o/ and 10", Tespectively. in the lysimeter
éxperiment. Nitrogen removed by cotton plants was higher in the pot than in the lysimefer experiment. The
amount of pittopen fonnd it the leachare [rom lysimeters was less Ihan 0.1 %/ of the added nitrogen and Injtial

wil nitrages.

INTRODUCTION

Studies" on crop utilization of soil nitrogen
revealed that not all of the nitrogen present was
recovered by the crop ( Mao Vicar et al, 1950,
Henzell and Norris, 1962, Martin and Skyring, 1962,
Tansson 1963, Altison 1955, 1965, Legg and Allison
1967, Legg and Stanford 1967 ). According to
Allison (1965 ), recoveries of nitrogen released from.
or added to the soil, i1 harvested crops, were usun-
lly less than 509 . Large quantities' of soil nitrogen
taay be lost in drainage water and/or to air {n the
forms of ammonia, elementa] nitrogen snd  its
oxides ( Allison 1963, Broadbent and Clark 1965 ).

In lysimeter experimants, gascous losses of
nitrogen were estimated as 15 % of the added
nitrogen byut from 1 to 40 J in pot experiments
( Allison'1955, 1965 ). Denitrification is considered
ss the most probable cause of such losses. The
present Work is-an attempt to diaw nitrogen balas
nee sheets’ for some Egyptian scils in pots and
lysimeterd cropped with cotton.

MATERIALS AND METHODS

Two different soils were used Le. a clay loam
from Behera governorate and & sandy loam from
Kalubia goverporate. Their general charactesi
stics are given in Table 1. The soil was sieved
through 4 2 m m sieve, well miked and packed
gither in pots or tn lysimeters, The depth of the
soil in amy case was 36 .co, buy its weight was
different according to apparent density. Sojls
were planted to' cotton ( Gossypiwm barbadense
var, monoufy ).

Pol experiment consisted of 3 pots ( 45 ¢m
diametes and 45 om height } pér dach soil. Seeds
of cotton were sown in 3 pits per pot and afier
emergence 2 plants were left in each pit. Calelum
nitrate, superphosphate and potassium sulphate
fertilizers were added after thinming st the rate
of 146; 49 and 27 ‘mg/kg soil Tespectively.

Lysimeter experiment consisted of 3 lysimeters
(147 X7t X '50 cm ) for each soil. Seeds of cottont
were sown in 10 pits and after emergence, 2 plants
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TABLE |, Ganeral Chamotaristics of the Solls Used (oven dry bush )
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Sand, % .-
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Water holding capucity, ¥4 ..

Cation exchange vapacity, meq/100z- -
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T..oan 0.03
.. BQ 0.26
. 410 .60
. 3040 10.50
2740 757
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Sol] fexture

Clay loari  Sandy loam
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were left'in each pit. The same fertilizers, ax in the
pot experiment were zdded after thinning at the
fate of 130; 86 and 43 mg/ke soil respectively.
Oceasionally, the leachate from each lysimeter,
doe to excess irrigation was collécted.

In botk pot and Iysimeter sxperiments, cotton
waS SOWH at the_va_md of March and barvested at
the end of Septembsr 1966, During the growth

period, the planfs®were. imigated with tap water’

and spiayed with iisecticides. Thinned plants and
fallen lzaves weye coflected, At harvest; fhe cofton
plants were ‘divided into rools, stalks, Umr and
sceds, These plant marterials were dred at 66—68¢C
for 24 haurs, weighed, ground and unalyzed,

Totel nitrogen content wed determined: in the
following materials ¢ ‘soil before and affer the
experiment, seeds, fertilizers, insecticide solutions,
irrigation water, leachate and the differemt parts
of the hervested crop. In addition, ammoniusi,
gitrate and nitrite Torms Were doternzined In the
soil, Nitrogen determinstions was carried acoording
to Black ¢tal ( 1965 ).

RESULTS AND DISCUSSION

Nirogen lpat [ Table 2 shows the amounts of
nitrogen added per pot or lysimeter in the form
of fertilizers, seads, instcticides end irrifation
water, 1n the pot expeiiment the amount of applizd
caloium ndtrate veried according to the oven dey
weight of tach soil-pet pot. :

Changes i Soll Nitrogen 1 Ammonium — N,
nittite — N and nitzate — N contents of the
twa soils hefors cultivation and afier the harvest
were Tound Jess than 2 ppm. Total nitrogen only
therefore is gopsidered. As shown in Table 3,
total nitrogen content of each soil decressed at the
end of the growing season. However, the losees
ware higher from the pots than from the lysime-
tets. On percenings basis, losses- were also
higher from the sandy loam than from the clay
tosm tail. Such variability in soil ‘hifrogen losses
would indicate the extent of nitroges mineraliza-
lion in eech treatment.

Nitrogen Recoversd in Pimnt Materlals 1 The
nitrogen founrd in the collected thinned plants and
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cfay toam sandv logm:  ysimeter *

Co { NOqg )y fertilizor ..
K and P fertilirers
Insecticides

Ierigation water

138 (Be)3 1026
001 0,01 0.16
03 0.34 243
001 0.01 0.04
028 0.22 0.88

Total

1.9 230
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* ) Forclay loam and sandy loam soil,

TABLE 3. Changes in Total sotl Nitrogen* ( gm/pot or Lysimeter ),
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Expl, Inmitial
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Fipal Percent kosy

11.4
159

Lyslmeter Clay loam

Sandy loam

614:88
192.87
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* ) Average of 3 replicates for lysimeter expt, and 3 for polexpt.

"fallen leaves and that recovered in the diffarent
parts 6f the harvested crop are shown in Table 4.
More nitrogen way removed by the plant materi-
als from the clay logm than from rthe sandy loam
soil but récovery wis greater from the pot than from
the lysimeter experiment.

Nitvogen Recovered in Leachate 1 In the lysimster
experiment, excess water of irrigation was collected
a8 drainage water, Total volumes of leachate,
collected during' the growth period, were 23.0
and 32.5 liters/lysimater for the clay loam aud the

sanidy loam soils respectively. Asshown in Table 4
negligible amount of nitrogen was lost through
this pass. '

Nitrogen Balance 1 Op the basis of Tables 2,3 and
4 g nitrogen balarce shect for the pot and lysimeter
eXxperiments i presented in Table 5, Pact of the
nitrogen addéd to and released from the soil was
recoversd by the plaitis but & greater-part disappe-
ared from tha soil—plant system, . The onrecoversd
nitrogen is belleved to be due mainly to biological
denitrification ( Aflison 1955, 19657, The reaction




SHAKWEER o =

ES gakea
ARABIC ABSTRACT

ol 35 e PP I RETR R
AT G e e Aoy Lok Tlay | Tpab e 1 SV r G VI O jae i
e U= I WAL PRy VR S Qg |

pdeall sl il BB L S dhen g ) ol [ a1, B0 1 e el il iy
gl B s Ol e b Ol pal) sl Gutsioly 0 Slaad) dary ety b b s |

PN g ) e Sy

T LIUE ) I PRI o | R St RO | A S PPy 1/ RO o Sl wad alsn ¥

a0 o b Bl L sl a1 PN e e ytall b Gt S 3 gy el ey Sy )
+ ;“J—“ﬂ' e Gamy el G eV S fosamer o L gta TS S el Clias a:e
Ll | Agmalall Gnglell G2V Wl (3 7N IV ¢ a0 B b il G Gl Gy 2t
E AT L e e P 1 | I C Y gy VEVPR ([P W,

Lol b g L 21 plill bl Badty Joal) G2l a8 ol Jual Ll G o
* ol e

Baema on L0 a J8) Gpall sla B So et Greg il L cslF Pognashdl L o i
T Bl S O el (6 W) e+ GLE ey k)




