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INTRODUCTION

Despite the enormous work made on ~and eulture, no mention was ever
made of the differcuce in nutrient distribution at the levels in the containers,
Thiz in may opinion wurrant diseovery as it became elear from the work of
Newconbe and Rhaodes ¢ T901) that roots possess a high pesitive chemotro-
pism cven when the salts were deleterious and resulted in their perish.
However, nwove attention wae paid to the differences in the water tahle at
the differean lTevels in the culture containers ( LebedefT, 1937: Davidson,
1946). Al observed that carly growtl of the experimental plants failed
and attributed sirch failure to the inadequate moisture in the upper regions,
Both high saht concentration and low moisture content ure factors of evapo.
ration and defimiiely affect plant wrowth.

MATERIAL AND METHODS

Eight el plustic pots were used. ‘Three holes were drilled on the
pot side at 27 distanee frons the hottom of the pot.  Distilled water washed
and stertlized sand of grain -tze 830 0 was uzed.  The pots were lilled to 177
from rim with the sand.  Subircigation from 2itre bottles with 19% NaCl
A- R. were carried out.  After one week af the first irrigation, sand samples
were taken from the holes with No. 9 cark harer, weighed and dried at
100°C. Dried sand was then weiahied and its liquid contemt detcrmined
and caleulated as mg/gm. drv weight,  The dried sand was waoshed in
200 ml, distilled water with  continuons stirring for ome hour. Ti was
filtered throngh « filter candle under pressure.  Several washing: were
made during filtration and the washings added 1o the filtrate.  The Giltrate
was made up ta one liter. Na was estimaded in the filtrate by the flame
phatometer against o standard solution of NaGl. Chlorine was estimated
in 50 ml. aliquots of the filtrate by Volliard method.  Botlt jons were
caleulated as mg. “gm. dey weight of sand and presented in Table 1

.

Twa pots were wsed, flushing and sampling were repeated ut weekly
intervals for 1 weeks. Distilled water was added to the flushing solution
to restore its level in the reservoire.
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Aualysis of variance was carricd out on waler contenl, Na and Ul

contents taking depths il time ol sampling and their juteraction  into

cunsideration,
TADLE 1
Variations in NSa-, Cle, aud walervontent on the differcal weeks snd at differem depihs
wi. uf ~aml walee Na Cct
Week- ulter Depth of _— O
[uoshing <aupling Cineh, | s
wz vm ey weight

1 1601 0.011 014

13.32 ).019 0.46

1 st week 3 1836 0.19% 01g
18.18 0,213 0.42 -

3 2170 0.1 045

10.38 0.372 0,1
1 10.28 0.241 942 0,61
16.28 0.250 036 057
2nd week 3 16,11 0116 036 045
16,11 0117 0.33% 047
5 175 117 ¢.60 ".89
15.08 1143 0.4 002
1 1585 0).011 035 0.50
18.12 018 0.22 (.33
3rd week 3 17.80 0.417 0.14 0,22
18.94 0.323 011 016
5 17.1¢ 1.932 0.6 0.79
1910 1187 026 .10
I 18.50 0.026 028 042
16.56 0.198 n2op .34
41b week 3 1618 0.40% .28 130
13,72 0.35% (20 0.22
5 14.89 1.668 0.53 093

16.19 1.393 0.42 0.67

RESULTS AND DISCUSSION

Tt hecame clear from this experiment that the supplied salt developed
a clear profile in the sund: more salt was aceumulated at the top and
bottom of the container. the middle Taver had the lowest values { Table 1 ).
This picture prevailod over the 1 weeks of the experiment thoeugh  the
absolute values were getting lower with Tapse of time.  Sueh ddeerease migl
be due to the loss of some of the originally suppliecd salt in sampling and
to the addition of distilled water 10 restore the level in the reservoirs,
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To confinn the above eonclusions, statistical analysis was carried out.
Analysis of variance for Na distcihntion { Table 2) showed that the depth
and time of sampling affect significantly ite distribution at 0.01 probability
level. Mean for Na for Wy, W, W, and W, were 0.46, 0.43, 0.26 and 0.32
respeclively with 5% 1. . d. of 0.08. Tor the same element means for Dy,
D, and D, were 0.34, 0.29 and 0.47 respectively with 5% 1. s. d. of 0.07.

TABLE 2

Aualysis of variamee for Na distribution

V.. a4 L. S. 5. M. S. F
T Weeka (W) 'Y 0.1663 10556 13.90°*
Depths (D) 2 0.1345 0.0673 1693%*
¥ XD 6 0.0539 0.0090 755
Residual 12 0.0480 0.0040

Total 23 04032

However. the ineiginficant interaction indicates that differences in
depths effects were not significant from week to week at 0.05 level.

Though chlorine was not cstimated during the first week, vet analysis
of variance ( Table 3 ) showed that hoth depth nnd time affected its distri-
bution at 0.0 significance level. Means for Wy, W, and W, were 0.64, 0.41
and 0.48 respeclively with 5% L s d. of 0.17. Means for the same element
D,, Ds and D, were 0.47, 0.30 and 0.75 respectively with 5% 1. & d. of 0.17.
Still the lack of significant interaction depth x weeks indicates that diffe-
rences in depth effect were not significant from week io week.

TABLE 3

Analysis of variance for Cl disteibution

V.8 ENA 8. S. M S. F
Weeks (W) 2 0.1591 0.0796 485¢
Depths (D) 2 0.6106 0.3053 18.62¢*

W X D 4 0.0408 0.0302 062

Residual 9 0.1479 0.0164

Totol 17 0.9384

As regards the liqnid comlent which represcnts the water table, it
became clear from Table 1 colamin 4 that it increased with depth within
the eame week. Aleo a pronounced effeet was observed between the first
and second week. Aunnlysis of variance (Table 4) confirmed such results.

(6)
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- - TABLE 4
i Analysis of varionce for water-content
v.s. a. f. 5. S M. S. F
Weeke (W) 3 L1611 0.3870 10.72**
Depths (D) 2 6.0183 3.0091 91.14**
W XD 6 1.2001 0.2001 6.06%*
Residual 12 0.3962 0.0330
Total 23 8.7763

A cignificant effect to the 0.01 level was observed for both time and
depth. Means for water content for Wy, W,, W3 and W, were 0.194, 0.758,
0.646 ond 0.674 respectively with 5% L ¢ d. of 0.229. Means for Dy, Dy
and Dy were 0.096, 0.345 and 0.126 respeetively with 5% l. & d. of 0.198.
Further, the significance of interaction week x depth indicates that diffe-
rences in depth’s effect were not the same from week to week. Similar
results were obtained by ( Hewitt 1952 ) and were considered responsible
for the fnilure of growth during the early stages of seedlings for seeds sown
at challow depths. Apparently both low water content and high salt
content are accumulative results of evaporation and are considered respomn-
sihle for growth failure in such early stages,

The problem of salt distribution ecem to warrant further studies with
the use of mixed salts. 'Till the situation will be clearly clucidated,
frequent irrigation is necessary during the early seedling stages in sand
culture. This is essential both 10 wash the accumulated salts and to raise
the water table in the top layers of the containers.

SUMMARY

When NaCl was supplied to sand, the ions were found to accumulate
in the 1st two top inches and at the bottom 2 inches of the container. The
middle layer, however, showed the least concentration. This is of great
bearing on using sand as a solid medium for mineral putrition experiments.
A deleterions effect on root growth is therefore inevitable according to the
+ve chemotropism of roote. Such an effect will be more pronounced in
shallow rooted plants; that in addition to the Jower water-table at this level
which agrees with the findings of many workers ( Hewitt 1952 ). To over-
come this accumulation more frequent flushing with the nutrient seems
necessary wbich in the meantime will raise the water content in the top

layer of the soil.
ACKNOWLEDGEMENT

The writer is greatly indebted to Dr. A. R. Khalil for his assistance in
performing the statistical aoalyses.



— 83 —
LITERATURE CITED

Davidson, 0. W, 1946
Soil Science 62 : 71
Hewity, E. J. 1952
Common Wealth Agri. Burcau England
Lebedeff, A. F. 1927
SoM Scicnce 1 : 459
Mifler, E. C. 1938
Meac Graw Hill, New Yuork
Newecambe, F, C. and Rhodes. A, L. 1904
Bot. Gaz, 37 : 23



