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mTRoDU CTION

]spite ١lnt enornts ١nrk nal u sanl cnltr. no nnction ٦as ¢7Cr
nadle ot' the rlifferene in nurient listrihulion at tlnc levels in the containers,
T']i in م nnay «inion wurrant liscnverv as it hecame clear fron t]e work of
.ewconbe an Jlrle, ١ lat إ)1901 r0ots possess n lirl٤ positive elenuotro-• ٣٠

pisn1 «von wen ١l٠ +alts ١٢r dlelerios andl resulted in tleir perisl.
Howeret, ٢t0١re atteti wة s paid to 1le rlifference in the water tahle wt
١l١e difTwren١ Ievels i tie cultnr0 containers ( Lrhedleff, 1937. Davidson,
1946). .4I] «h er««l ب ١la «arly ٢٤rowtl wf ١e rperinental plants failcd
anl at1rilutte] swrcl failr٠ to tle inadlerwalo moislwr. in tle Tpper regrians.
B0»th lil١ sal١ cnncrntraion an] lowe naisture colent are factrs of evapo٠
ration andl ٤lefini1rl١ aff«et plat rowtH.

1I٤'T'EIT ١T AND MTTIODS

Eigh١ ielr plastic pots ١ere nsedl. 'Tlre holes ١ere lrilledl on the
pot sirl« a٢ 2'' nlistae« fr«mn tl١« htton 0f the pot. Distilled water wasled
and terilie sand] ol rait ,iw,0 {550١١r was usdl. Ti١٠ pots were Filed to1''
fron rin witl the sawdl. Slirriyatia fron 2-lire hattle; witlr ]4 NaCl
•• R. were varrie out, 1f١٤٠r onre week 0١f te [irs1 irrigalion, san sanples
١٤ure tak«1١ frn tlr Iole wi1] ٦0. 9 eark harR- w eichelم anel 0lried at، ٠٠ و 'ج-

1000, Dridl sanl ١a4 tlen wei hel ي anl its li«uil content 0leIevmincd
an calelate as rg./g. lr9 weiHt. T'l٨ (lrienl aud was washed in

٩ ،»٥٠٠200 nl, dlisrill٠٠[٦ter witl continows stirrin? for one hour. J١ was٠٤ ه

filtered thongl٤ a filt, eanlle tnlor prvssure. Several washit ٣ بو wer ١٠ ا»٣٥٠٠

made tlurig filtratia andl tle waslins adlledl ١o th١e [iltrate. Tle filtrate
was mntlr wp to one litrr. a wa4 «s1inaled] in th٨ filtrate hy tle flane
photonter agaist a 1alarol nIion[ مع nf JaCl. (']laine was estimnated
in 50 ml. aliatots af tl١,٠ filtrate l٢ \allyrl metlrod. Baul٤ ions were
calcutlatedl as 1ug..'٤. 0lry eiglI «f sarl andl presentedl in 'Tahle 1,

T'wa pots wer«' 1srl, flashuiny :nl ranplin wvere repeatel t 1eekl
intervals far 1 weeks. listilll ١ater was :aldnd t th6 flushin٤ solmtiorد< ح 

to resIuro it10ب vl i١ Ih١٠٠ 1ese1'voirع .
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٦a at] l,arric] «»ut o alr v«Itl١- ثaa]7sis of variA«eلإد 
contets takin rlpth= :utl 1i ol Fapling an! ١l١٠ir iuterattio into
cunsideratiol,

TADLE 1
Vriن ir, in .-٨,- ا} wd ٠1٣r-١:t hc ،liffereul werk9 :nl a ٨liFf١١n ،lrpul

Wم k٠ ufter
Flnliny

Leptl ١ أن
aphin. ا ( inrlث 

w1 ٠f ن anl م
٣٣ (.nنغ 

w٤١\٤٤
wlenl

5 ر، Cا 

1 ٨t weck

2 nnl week

3 r0 ١rcck

kم we4١ أ

rg. gt ١lry wriht

1 1»٠ ا0. ٩.١11 4),14٠

13.32 ١.)١]9 16.0١ ر

3 18.34 «,1٧9 ٨.1f
١8.18 0١.213 0.42

21.70 ت 0.}1٧ «.45
10.38 0.372 ١١],١

1 14.28 0.24١ 8.12 0,6I

16.28 «١.2٦0١ 036 ،(،50

3 ١6.h ١}1١ ١١.34, 0.45
16.11 0١.117 0.33 ١١.17

5 »H4.7 ٣»٤ و iii.69.{0 ز} ١.89
15.08 1.13 0.54  نة.لا(٥٠٦

1 1785 0.011 0.35 ذ 01.50

16.12 0.1%8 1 ت.{-١ لإد ١١.3.٦

3 17.$0 0.١17 ١.11 {}5 د٦ 4 د

18.91 0.32:3 0.1١ 0١.14

5 17٠1٠4 1.932 0.٠46 0.79
19.10 1.٦٨7 0:6 1١.٠0

1 18.56 0.026 0.28 0.42
6.56 0.198 020 «.3.1

3 J4.8 0.1٨2 030 ا28.١
١15.i 0.359 «r.20  لي،95()

5 11.89 1.668 0.53 0.93
16.19 1.393 0.67 2%.ا»
،

RHStLTS .2D UlSCUSSION

I1 leane clcr frnm tis xperiuent 1hat thr supliel Ralt rlcvelope«]
a clear prafile i1١ رh sanl: noe salt ws accunnulatedl t ن tle top anأ 
hotton of the cntainr. the nnirlll« laynr lad} tl luvest valuws ( 'Tahl,1).
Tl is ر pieture prevail ٠١٧٠'٤ tle 1 w٠٠ks of tle «3perient tlnogl th
ahsolwte valtو١ ere ettin ع lower wi1l hapsc of 1ie. Swel 0lecreas¢ nigh1٠٠ ه ج ء•

he due t t١٤ 1ass of sune «f ١le 0riginall١ suphirtl salt in sanplirg nnl
t٥ the adllition «T' @li [tilled ر w٩utr to rstore tl leve] in tl0 reservirs،
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To confinn te ahove eonclusions, statistical analysis wvas carried outم 
Analyوثه of varianee for Da distdhmtian {Table 2) ehowed tlat the dcpth
nd tie of sampling affec1 signifieantly its distrilution at 0.0l probabilityه 
level. Mean for Na for T,, ,١ و Iم وa d W٢, were 0.46, 0.43, 0.26 ndه 0.32
reEpecUively wiu 5% 1. s. d. of 0.08. Tor the same element means for D,,
D ndه Dو wvere 0.34, 0.29 and 0.47 reepectively wwith 5% l. . ه J. of 0.07.

TABLE 2

Nnalysis of ،rariMme for Na distribution
 ج3.- دحج'-.٠ جب مبج ا =عه اتة-.

v.5.

Weeوk {W)
Deths (D)

WXD
.Rمة idual

Total

d. ٤٠ S. S. M. S. F

3 01668 0.0556 13.900°

2 0.1345 0.0673 1683°
6 0.0539 0.٥090 225

12 0.0480 00.٥ ي٥
23 0.4032

 ا-سي-٠-دد-٠ د .ه٠-٠-. عد= د ، د، بد ر

Fareser. tle insiginfieant interocton indicates that differenccs in
.lept effeets vvere not Eignificant from wveek to wveek at 0.05 lerelه 

Thougl chlorine wفa not cstimat durng the. first week, yet analyeis
nf variance (Talle 3) eloreed that botl depth nnd time aTfected its distri­
hution at 0.0l siificanee level. Meفnم for W,, I, and W, were 0.64, 0.41
and 0.48 reepecUively with 5% L, e d. of 0.l7. Means for the eamne elemnent
D, Dو and D, wer 047, 0.30 and 0.:75 respeeuirely wu 5% L. .d ء oT 0.17.
Sdll tlne lack of significant interacLion depth x weeks indicates that diffe.
renLccs in dept effeet wvere not sigificant from week io week.

TABLE 3
hnalysis of ٩ariance for Cl dierdibtion

7.s. d. €. S. S. M4 S. F
 د ه ا

Weeوk {W) 2 0.191 0.0796 483
Depthو (D) 2 0.6106 0.3053 18.620°

٢x D 4 0.0408 0.0٦2 0.62
Residual 0.1٨79 و 0.0164

Toمu l 7 0.9384
« ،دلا،د»،د،  ٧٥عدا،د

As regarls tle liqid eontent wlch repreEcnts the water tمble, it
becamne clcar fron Table l eolmnnn 4 that i٤ inereaEed wiuh depth wthin
the eame week. Aleo a pronouneed effeer was observed betee the first
and second week. AD yeis ث of wariance (Table 4) confimed such reslte.

(6)
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TABLE 4
Analyeiو of rariance for water=content
 ، د»د،د د -ج-له،

7.s.
Wمم (w)
Deptls (D)
٦ y D
ReEidaal

Total

8. ٤. $. s. M. 5. F

3 1.1611 03870 11.٦2°
a 60183 3.0091 9l.1+4
6 1.2001 0.2001 C eه.6

12 0.3962 0.0330٥

23 8.7763
- ه د -د -عد--يمد-لا  د، ،

A eigificant effect to the 00l level was ohserved for both tme and
depth، Means for water content for W,, W, W d و صه W, were 0.194, 0.758,
0.646 and 0.674 respeouiwely wit 5% 1. e. d. 0f 0.229. Means for D,, Dو 
and D3و wcre 0.096, 0.345 d هه 0.126 respcctirely wiu 5% 1. e. d. 0f 0.198.
Furtlner, tle ignificaneeه of iterection week x depth indicateو uhet diffمe 
rcnces in depth'e effect were not the same from weeعk to week. Siilar
results were obtained by ( Hewt 1952) and were eonaidered reeponsible
for the failure of Rrowth daring the early stages of eeedlings for eeeds sow
at ehallow deptls Apparemtly both low water content and high salt
content are accumulative results of evaporaLion and are considered respon­
sible for growtl failure in Eucl early stages.

Tle problem of salt dietdibution eeem to wArrant furher Eetudies with
tle wse of mعi ed salts. Til ue sitation wll be elearly clueidated,
freqent irrigation is necessery daring the early seedling stages in sand
culture, Tlis is essential both to waah tho accunnulated salوt and to raise
thc water table in the top layere of te container٤.

SUMMARY

When NaCl was supplied to eand, the ions wvere found to eecumulate
in the let two top inclcs and at the boTtom 2 incheو of the conteiner. Tle
middle layer, however, Ehowed the leaat concentration. TTis is of great
bcaring on usig 8and us a solid medium for mineral nuLrition erperimemts.
A deleterious effeet on root growtl is therefore inevitable aecording to the
-+ve chemotropism of rootA. Sucb an effeet will be more pmonouneed in
slallow rooted plante; that in additon to tle lower water-tمble at this level
whiel agrees wiuh the findings of many workers ( Hewitt 1952). To over­
come tIis accumulation more frcquent flueling with ihe natrient €eems
necessary wbich in the meantime wvill raiee the water content the صذ top
ayer of te soil.
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