NITROGEN BALANCE STUDIES FOR SALT AFFECTED
SOYLS CROPPED WITH COTTON*

M.OIT A Br-Smacween A 2 Appen-Gmarvan

The altyngou hatimde for Avo differant soilz ovoppnd with eoltne
(Tonypinm barbadense var, monoufy) and Jortilized with eitber gm-
monium #ilphnie or ealnhiem nitrate was slwdiod in pob sxperimonts.
Tho roils gaed wore =and v laaw, entanreons mandy loam, ntkaline sandy
lyam, salino-sliuline sandy loam and saline sandy loam. Nittogon
added an geeda, fertilizors, irrigalion wnter nnd inaeotioider: wilro gom
removod Dy the plauts and nitregni contenta ol the solls balare sow-
ing end ufter the harvest wore detormined.

The abbtninad rosulta rhowed nitrogen loss from the soil-plend
system. Tho deficih. ln nitrogon rangod betwsen 32.6 and LI8.7
kgfloddan or from 10,6% to 3L.4 % ol the niteogon sddod med fourd
in the aelln, Tt wan higheat ltowm the alkaline snd tesst from the sr-
line sails. Alsa, the unavcountad for pitrogen (not revovernd) was
highor with, aognoninm sulphate than with valeium sitrate Teetilis

rav.

Tt waw wdno found thnbnitvopsn condent of all tested soils doswnp.
rod dun Lo growing cotton plants.  The roils loat Grom 6.2 %
to A1,%)4 of itanitrogen dopending upon soil type and &ind of
applicd nitragen fertilizer. '

Tho main contlugion of the wepoited balance sheots v thal evetain
pittogan loween orgurred and were parhably due to volatilization ol
ammonie  snad slenitrifleation.

INTRODUCTION

Many allempts have hween made to draw up nitvogen balaee sheets Tor
evapped soils  (Allison 1955, 1967 apd Jansson 1962, Iu genersl. {hese
attempis shownd that the ineome amd onfuo selidom balanee.  Usaally. all of
the siitropen thad wenl inlo the soil-plant systent wag nob reeovered.  Aeeord.
ing 10 Allison (1965), recoveries in harvested ereps of nilrogen released from
wil o addel oy fertilizers wore commonly less than 30%,  Nitragen might
he Jost from seils In dvaiuage water and 88 gaskes in the forms of ammonin,
slenenial nitrogen, oxides of nitragen and From plants as ovganie componneds
(Allisom 19635, Broadent and Clark 1965, Martin and Chapman 1851, Martin
md Sicyring 1962 und Walthab of ol 1957), Fundomentnl informations dve
needed on low mneh nitvogsn is losl through the various channeds and ander
variely of soil conditions, Sveh informations nre veguirw! nas a hasis for
praclical reconvmendationy that lead to more efficienl use of nitregen in
erop production,

The simplest. tyiw: of nitrogen halanee expesiments is that conducled n
patg, Tn smeh experiments, all sources of nitrogen losees and gains ave choni-
enlly determined mid nny defieit is atiributed to grsseous Incseg (Allison 1565).
The present werk illbwsteates sn altempt Lo deaw nitrogen balinee  shonts
for ealearenus, aTkaline imd saline soils eropped with eottimn HEIng KRmnminm
nnd nitrate fortilizers

l__'\ {‘.-\ntr_ﬂms‘.mn from Hie dnil wpd Water Scisnue Boapartuiont, Faoulty ol Agrienliure, Alox-
asdein University, F.AR.. snd Hail Balinity Labotatory, Ministryaf  Apcleuléure, Brroos, Alux.
pndeis, BALR, ) priculs _
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MATERIALS AND METHODS
BolLy Uskp :

Five Jdifferent seils were used in this study. The important physical
and chewical propertivs of these soils, as determined according to the United
Slutes Salinity Laboratory Stalf (LU54), ave shown i Table 1. The usél
soils ddiftered mainly i totad soluble sults, carbonale content , soluble and
ekehangeable sodiwe and 7 bl were similar in textuve,  Each soil wis
siovid through 2 e dieve amd well mised Lefore bebiyg nsed. These soils

dtee s
HBoil No, dandy loam (8.0 obtained Yrom Kalubia Governore,

Soil Nu, ¢ Calearcous samly loam (Ual. ®.0) obtained Srom Turg B1lA v,
Sudl . calkalinized soil (Alk, S prepared lrom  the sandy Town
by treating with sodium cbonite 3 kefton of soil),

Suil 2 Saline-ulbadine soil (Sal, Al S0y synthetically prepired From
saldy  Toam soil upen  {reatmont  with  sodimu e rhualie
B kg/wng, sediun ehioride (2 kigZton) and exleium cldorlle
(2 ke/lon).

TABLIS |.— GENERAL EROPERTIEY OF THE USED 30408 (OVEN DRY BANLN),

Kal. Alk.

Roil propeptics - 8.L. Cnl. L. [AR. &L 5L

.

Tulal vitrogen; . D.02E | Lkl A0 | oY
Total soluble salts, ©7 . TRt (0. 1% A7 0.0
Total carbunates. %

| DI L

T S

Uay, %,

i
s, 24,

Sl v

Waiter holidmgg capacity, %
Cation exeluiigge capaeit y,
1, g/ 110

(13
e

P Gaturated soil extrat),

TR N s {Fxshunyeabls Nafeathun seshanis cupavidy) 3 10

Yrmrmiilia

OB AN SA N suluble Na | (suluble Ua + guluble ¥g) ;2.
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Soil Ney Vo Salinjved soll (8al. 8.0 ablnined by Leeating the aandy Toai
with wditon ehlorile angd mleinm ehlorile (8 kg Na(ld
Dl T Ao al sedl,

FxvrmpuyTan Puo :

Carten dtiussypiame bachodense e el was wrown Dy loeee Lin
pialse The paty, Tollite 85 o 90 ke ol air t'll'_‘.‘ sail per palb, \\'m‘:- Ahoul 4H
e i dinncter el A5 e i hedehte The giifiees of Uoe jols were Lightfy
closed sa thal v water ywas allowed Lo deatn, (Sl wite wlded 1 tha pale
s What i depth o any ped was 36 e regaedloss ot The kind of e used

sk

The expeviment snsisted of 50 potiy 10 per eaell sall, hat of whiel wepe
nsod wilth mvmeninm sulphate Feetilizee aned iy otber ball widk: saleiwn Tee-
tilizer.  Sop e exgurbment. emmpeised 10 Geentients whie were pevfornel i
& voplicates disteihuted e vomiplels vandamizod Dlocks, “Plie eolfon was sown
ane 31 sb Mareh and Tarvested v 800 Septemhor,

Boede of collom were sown in 3 pig per pot aned fhe séeds were: eovered
sl After emurgence, 1T plants wore thivned tn 6 plituts por pol,  The
pots were swatered with edgual valimes of tap water al the Beinning anyd
whengyer needee], Supeephosplang and polissiuom salphate fevtilizos wore
used At lie rare of 49 and 30 kg per faddan vespeetivels and wee Tioth, s
alter thiviing the plants, The witrognaus fevfilizer fmmaniiwm sdfale a0,
#ON) or wdehnm witeade (1559 NY saw ngad ol 1he rale of 146 kg por
Feddan and Dall of it seay added with e olher Lwn ferilizors while e ollier

T
hall wae apslied after e nomths Framt sowing Tuseetioiden, i psnal
eonegy rflons, swern apliod 1o @ell ol o eontreol frseels.

The expetiment was eaveied amy iw s wiee ervenhionge 0l e &ofl Salinity
Tihoraiors ah Alexmnliig. KA.
NiTnosks DRTERMISATIONS

Thg nitragen vantents of Ihe antion maiadnle, sobstanees aaiel te pols
and wnil samples were detenmnmed eenrc i L ' lerpnran awd Tl (TO6TY,
Mortawilz er o (19553, and Ward arsd Johanston (1962,

Duving growthi, iied plinbs awd Fallen Jepyves wepe separately valleitol
Trome epch pol, AL Darvest, the evap Fram onel pol was divided 1o vosls,
stallis burs, soeds smd Tint, A these plant malevials wepe, soparately. dried
at BR-B8C for 48 hr, weiglitel. gromd (1F possible) and il for i1g Intal
nitvogen conlenis,

Nitrogen sontints of i seadi s Toe vhauling ol The ssand aliled fo
wes-Lor covering {he goedds ag awell as the appliesd 1oz, prerlassivin and plinss
Phois Foilisers, ieiieation waker aiul et iedTe sold o swep delermined,
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Soil samples from cacl soil before cultivation and frem vach pol after
the harvest of the crop were analysed for total nitrogen, anpnonium-N, Nitvite-
N and nitrawe-N. Moiscture Content of each seil sample was determined by
drying at 105-110°C for 24 hr in omder w ecaleulute nitrogen contents ou
dry busis. '

RESULTS AND DISCUSSION

NiTroulN ADDITIONS @

Nitrogen was added in the form of sceds, sad oser fur coveriug the
seeds, fortilizers, irvigation water and usceticide solutions, The data pre-
seiited in Pable 2 show the amount of nitrogen added per pot.

TARBLR 2. - NITROGEN ADDED 1o FUE 50113

Nitrogen, mg/pot with soil

Nitrogen source ezl T T

Sal. Alk.
N .

Cul. » L. Ak, 8L

Saud cover 28
K & P-fortilizer

[pscoticide solns,

Trrigation wate

Anondune sulpliee treanine:

Needs 2068 180 135

N-Fertilizer 2200 placal 11

2741 l 2701

Calelum uitrate teeatineat

Seeads s08 A

N-1"wrtilizer 1717 1874

\'
i
l
Tutal \ 2998 2410 : 2O |
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The nifrogon contenl of the used seeds was [ound to be 3.65%. The
pola were seeded lwice or [hree limes ue bo dillevenes and Jdiffieidties in
germination go that the total ameunt of theseeds ranged front 4.1 1o 141 gmy
pot. The nitrogen added in the seeds varied between 180 and 813 mg per pot.
The sand eontained 0027 nitrogen and 140 gm/pol wore used to cover the
seads, Amonnts of the n[-qliiw] 1t roe forlilizeye variel a(‘ﬂnw“ng to the
oven Jdry weieh! of the soil i eseli pol The weieht of 1l adided ammonben
snlphate ov ealvium eileate rameed bobweon TEES ondd T2 agm per pof.

The used potassnm sulphere, sup ephosphale and inseetieide - salition-
were found fo contain littls nitrogn and contribmted 24 mg N/pot in any
treatment. During the srowing seasen, the plants were irrigated 18 times
and he fotal yolume of the waler was 86 liters per pol.  The nitrogen conlew
of the used water varied hotwoer 2 and 2 PPM, md the nilrogen added was

221 mg per pot.

Ag shown in Tahle 2, the nitrogen added i the form of the aforenamed
materials ranged from 2.70 to 2.7 gm por pot lertilized with ammoniwm
gulphate. In the caleium nitrate treatment, the total added nitrogen varied
Letween 225 and 2.50 gm perpot. These differances in the total amounts of
the added nitrogen were mainly due to the guantity and kind of the applied
nitrogen fertilizer as well as to the amounis of the seeds nsed with each typao
of soll.

NITROGEN RECOVERED I COTTON PLANTE !

During growth, the thinned plants and fallen leaves and m harvest, the
roots, stalks, bars, lint  and geeds were separately collected from cach pot.
The dry weight and also the pereentage of nitrogen of ench of these plant
materials differed aceording to type of soil and kind of applisd nitrogen
fertilizer. Qenerally more plani materiale were obtained from the caleium
nitrate than from the ammonium sulphate treatment. Also, mors plant materials
werp obtained from the ealeareouns (Cial. {T.) and the alkalinized (Alk. S.I.)
soils regardless of the kind of applied nitrogen fertilizer. The saline =il
Sal. 8L gave the leagt amount of plant materinla,

"The nitrogen found in the thinned plants and fallen leaves and the nilre-
gon recoverad in the difforent parfs of the harvested erop are shown in Table
3 for the ammonium sulphate and in Table 4 for the ealeinm nitrate {reatment.
In the ease af the ammoniom suiphate fertiliver, the nitrogen reeovered in the
planis before and after the harvest varied hetween 1.63 to 2.10 gm per pot
In the ealainm nitraie treatment, the differant plant materinla contained from
1.2 to 2.07 gm nitrogen per pol. These data indieste thal the milengen
removed by the cotton plants differed according to type of soil and kind of
nitrogen fertilizer. Tt should be stated here that, vnder field condition the
nitengen detected in the thinned plants. fallen leaves and roote wwould he
found in the soil,
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TABEE 3 —=NerihmsN BEcovERED I8 PLANES FERE L IZEE WIED AR N L]

SELUH AT

Nitbogoi, wglpul with )

L, Ak, |
i B 11 Y P
A R

PLabt wanbuiisl

Sl I |

Lo Before laivest
Thivin e planits

o allee Jeaves

Tital

2, M haryest ;
lRoofs
Mt ey

Burs SHTH R

Lint i Ly

Rl 9l ‘ Ula

Tolal KT ‘ L3

CHANGES IN SOIL NIYRUGEN |

i draw e w wilvogen balance sheel, iv Iy necegsary (o taloe inty deeount;
the duitiad aud final niteeger contents of the soil Total nitrogen as well s
attoniun-N, niteite-N ol dileste Nowere detvemined hefore eablivation aid
alter the haevest, of e evap. The witeite-N ool nitvgte N vonteiits .ol L
tsed soils either Ielove cultivation and after the Daevest lid ner exeeal |

PPN For dhis reason, oaly (oted vitrogen iy taken into considers Lo,

Table 5 swmnariaes the resubts of the tolal uitrogen analysis ol the soils
betore cillivation finitid) and afler the luvest (lowil),  These pesults Th-
dicate thal, under experimental eonditions, tolal vilrugen conteat of el soil
deervased due Lo growing eotton plants. 10 is ki Ui Croppsinge o noti-
legniies decredses soil mitrogen (Salter and  Greeen U8, Sauchelli 1964 and
Viets J965). ML tosted solls showed nitvugen Josses which ranged Bront 526k
ta 3% for the ammoninm sulplite feriilizer and From .5 Yeoho 25,95 far
Hie eileiome nilvade treatinent, T botl treatmenls, luss of ilperen \\-"..;.ii'.
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TADBLE | N RECOVERED IN PLAXTS FERTHLAZED WITH AL
NITIATE.

Nitrodin, myfpok with wil

;&u},
(KT Alk. Alk.

5. L. N 8. T..

Plant material

I. Before harvest :
Thirned plants

FFallen leaves

Tatal

20 Aver hayeest

oot
Stalks
s
Lant

Sopds

hihiest. from the alkalinized soil (A8 1) aned feast in the  salinized snil
(4alS000). Alse, it is nolieed that nitregen losses Trom the alkalinized soil
were higher with ammonium sulphate than with ealeium  witrate fertifizer.
Sueh nitroeen Tosses are indiealive of nitrogen mineralization in each coil.

NITROUEN RALANOR |

On {he basis of the pervious tables, n halanee sheet is drawn up in iable
G for the ammoeninm sulphate Tertilizer and in Table 7 for the ealeium nifrate
fertilirer. The data presented in these tables indiente that not all of the
added nitrogen was recavered by the eolton plants. Part of the added nit-
rogen or Iost, Tront the soil was tiken up by the crop bub a greal part of this
nitrogen disappearcd from the soil-plant system. The not loss in nitrogen
whieh disappenved and eould not e traced in the syslem 38 velerred Yo gy
unteeounted for or nob veeovered nifromen.




TABLE B 'Poran Semonmn coNCEN® oF Ol SolLs BRrORE CHLTIVATION
(INITAL JAND APPER TILE HARVEST OF T1E CROL (FINAL).

Nil:ngnn, PL1AM. Nitrogen loss

Buil iy s ] l l —— e -
it Finml e, e
talia mn bi {ﬁf in“id“

\nunonium sulpliate treatinect
S H1L 2510
Cal. ».f., 2T

Ak, Sl 25508

Sul, Alk. S0, : di5.4

sal, 81,
Ualeluin niipate tresdiwd 1 ;
S,
tal, 8.1..
Alk, 8.1..

Sall Ak, S

sal. s.L.

The unueevunted for nirogen variod fom 2,55 1w 40 gm/pot in e
ease: of amitonium sulphate fertilizer (Table 6) aud Leom 200 1o 7.48 g/ pot
in the ealeium uitrate treatment (Table 7). I both e atments, the uitrogen
uot revovered was highest n the alkalinized soil (AlS.LY and least with the
suhine soil (Sul8.00).  Tn general, the nitrog n losses were greater in e ain-
wonium sulphate han i the cubeium nitvale treatment.  Jausson {196,
Walleer el @l (1956) aml Tyler & Browlbent (1905) foumd that pitrogen not
reeovered was higher with sodium nitsae than with  amononiwn sulphiate,
This coutradiction might be e to the use avid soils by these workers while
the soils used in this nvestizalion were wlkadine in 1 action (Table 1), The
unaceounted for nitrogen expressid o pereeniage basis and as ke per Paldun
dre pmsented in Table &

Stalistical anlyxis showed that the (dirfereuers in the anseeountodl for
nitrogen between (e useld soils were significant with the twe nitregrn fer-
tilizers




TARBLE 6 —NitRotkN BAIANCE SHERT FAR THE  MMONTOM  SULPEATE
TREATMENTY (AVERAGE OF § REVLIGATES).

Nitragan, mg/pot witl sojl

Nifvisan Fraeijon®

i Cial, 8.1, Alk, 8. L. 9"‘;1" Alk,

L.

Soil. il

'rnl ."il

.25

.75

Sail, Heal 20, 68

Toda | 91.96G 2508

Mol reenyveved] 7 3.6% 940

A Adddnedt na fartilizeps, srnda, and wovet, insocticidas and irrigntion watar,
s Memoved by the  thinned plunts and fsliod Jeaves,
[ty + Pemavid by fhe hnproatod erp including the ronte, sballee, hapw, Lind ol woods

Tl daty presented in Lable 8 indiesie thal the nitrogrn «deficit (uot
tecoverad) from the seil-plant system was enormous and depended upon woil
Iype and Kind of applicd nitrogen fortilizer. In goneral, these nitrogen los:
sox wern of the same size of that reported fyom ofher experiments {Allison
1855, 1065),  This unaccounted for nitrogen was lost into the air ay volatile
vompomds prohably  as ammonia. nitrezn gas and oxides of nitrogon,

The ereatly inerensed niteagen loss frone the ammonium snlphate trewterd
sl espeeially the alkaline sandy loam soil hints at ammonia volatilization as
A oeause of these fosses. Ammonia might b volatilized readily from seilx
hoving  pIT valiws of more than 7. Aveording to Allison (1965). ammonia
losses inervease with the inerease in P and tewperalure and were greatest in
soile al Jow exchange wipacily, The properiies of the usod soils (Table 1)

aml the high femperature duving the growing season of eofton would f-m'nulf

the Toss of nitrogen as ammonia,
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TABLE 7. Nirpooey sanANes ss ey Fon Cdb CALCIUM SEPEATE TIEA'T
MENT [AWREAGE OF 5 REPLICATE ). .

Nitvoge, wgipor with sofl
Nitrogen fraetion® o TR A ) T T 8

! Sal. Alle,

{511 P P Alk. S, L. ra

Huil, it iill

Tulnl

1.0]

Hoil, (e ; 13,81

Totul 20,66

e [__ i

Not recovered 1.ho 3040 4 . TR 3.75 2,64

A s Added s Beetidizers, seads, sand covor, Indecticides and rpigalion weter,
Ly 0 Reuwoved Ty the thinned planta anid fatlon lvaves.

ity 1 Bomuved by o Tnevesled coopincluding the vt s, stalks, nues, Tint and weels,

TABLE 8. —-Lussis oF NUPROCEN (NOT RECOVERRD) PROM PHE SOEL-PLANT
BYSERAL

N loax, W N e, kg/Foildug

{Nlld};‘;”( i

Sodl

Ca {NO), (NI, 50, Ca (N,

H.L. 2490 M 924 hv.u
Cal. 8.1, 2.8 11.6 . 3.0
Alk. H : L%,
S,

Nal.

Losilh b 0,05 loved

lom Dy at 0.01 level U.8 17.6

Pereont oL initial snils aitrogen -+ vitrogen wlilul as fertilizers, seods, sand caver, inmoti,
vidvs and wrigalive water,

¥
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the loss of nitvogen in thie ealeium nitrate Wreatment would indieale that
the nitroean was lost alsa by denitrification. Gaseons lasses of nitrogen denite.
ifieation would result from oexygen deficiency il nitrales were present o
being formed. In pol experiments, there is a greal chunée for anaevalie non-

ditions 1o exist more or less temporarily following  the  additiog
(Allison 19G65).

af waler

In eonchision, the vesnlts af fhix eatfon pol expeviment omphasized fhe
loss of nitrogen, In considerable amounts from all tested soils mainly throngh
denitrifieation snd volatilization proessses, This nitrogen Toss rate] Tifween
11 and 31% depending upon soil tvpe and niteagen fertilizor,
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