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INTRODUCTION

Despite the enormous work made on zand culture, no mention was ever
made of the difference in nuirient distribution at the levels in the containers,
This in may opinion warrant discovery as it hecante clear from the work of
Neweombe and Rhindes ¢ 1904 ) that roots possess a high puositive chemotro-
pism even when the salts were deleterious and resulted in their perish.
However, nuove attemtion was paid to the differences in the water tahle at
the differem Tevels n the culture containers { Lebedelf, 1937: Davidson,
1916}, Al observed that carly growaly of the experimental plants failed
and attributed sueh faihire 10 the nadequate moisture in the upper regions,
Both high =alt concentration and low moisture content are factars of evapoe
ration and defimisels affeet plant growth.

MATERIAL AND METHODS

Eight el plustic pots were wsed. 'Three holes were drilled on the
pot side av 27 distanee from the hottom of the pot.  Distilled water washed
and sterilitzed sand ol grain -ize 830 « was uzed. The pots were [illed to 177
from rim with the saml. Subirsigation Trom 2litre hottles with 1¢: NaCl
A R. were carried out.  After one week of the first irrigation, sand samples
were {aken from the holes with No. 9 eark harer, weighed and dried at
100°C. Dried sand was then weiahed aned its liquid content detcimined
and ealenlated as mg/am. drv weight, The dried sand was washed in
200 ml  distilled water with  continuous stirring for ome hour. Ti was

filtered throngh « filter eandle unider pressure.  Several washing: were

made during filiration and the washings added 10 the filtrate.  The filtrate
was made up to one litre. Na was estimaled in the filtrate by the flame
photometer against a standard solution of NaGl. Chlorine was estimated
in 50 ml. aliquots of the filtrate by Volhard method.  Botl: ions were
caleulated as me. “gm. dey weight of sand and presented in Table 1,
Two pots were nsed, Flushing sumpling were repeated ut weekly

intervals for 1 weeks. Distilled water was added to the flushing solution
to reslore its level in thee reservoirs.
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Aualysi= of variance war carried out on water contenl, Na and Gl

contents taking depths and time of sampling amd their juteraction  into

cun=ideration,
TABLE 1
Variations in Na-, Cle. aud walervontent on the differeat weeks and wt diffesem depihs
wi, uf ~aml waler Na Cl
Week- after Depth of — ontent
[oshing =wmphing Cineh, | =
wz g ey weight

1 1601 0.011 .14

13.32 .19 0.4

15t week 3 18360 0.149% 118
19.18 1,213 0,42 -

3 2170 03149 045

1938 0.332 (L
1 16.28 0.241 .42 n461
16.28 0.250 036 .55
2nd week 3 1611 116 0136 045
JIA 1 1117 .31 0.7
5 LL75 1.773 .60 [LRis7
1508 1143 .54 .02
1 1385 o1l 035 0.50
18.12 (i} .22 .33
3rd week 3 17.80 0.417 0.14 0,22
18.91 0.323 11 .14
5 1714 1.932 0.6 .39
1940 11487 (.26 .10
1 18.56 0.0246 028 42
16.56 0.198 nan 1.3
£41b week 3 1618 0403 .23 13a
13,72 0.359 he 0.22
5 14.89 1.668 (LI 0.93

16.19 1.393 42 067

RESULTS AND DISCUSSION

Tt hecame elear from this experiment that the supplied salt developed
a clear profile in the zand: more salt was aceumulated at the top andl
hottom of the container. the middle laver had the Towest values { Table 1 Y.
Thiz picture prevailed over the 4 weeks of the experiment though the
absolute values were getting lower with fapse of time. Such deerease migih
be due to the loss of sume of 1he originally supplied salt in sampling and
to the addition of distilled water 1o restore the level in the reseevoies,
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To confinn the shove conclusione, statistical analysis was carried out.
Analysis of varianee for Na distrihntion { Table 2 ) showed that the depth
and time of sampling affec! significantly ite distribution at 0.01 probability
level. Mean for Na for Wy, W,, W, and W4 were 0.46, 0.43, 0.26 and 0.32
respecively with 5% 1. s. d. of 0.08. For 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 vorismee for Na distribution

V.S 4t S. 5. M. 5. F
T Weeka (W) 3 0.1663 1.0556 13.90°*
Depths (D) 2 0.1345 0.0673 1683+
¥ X D 6 0.0539 0.0090 758
Residual 12 0.0450 0.0040

Total 23 0.£032

However, the ineiginficant interaction indicates that differences in
depths elfects 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 both depth nnd time affected its distri-
hution at 0.01 sipnificance level. Means for Wy, Wy and W, were 0.64, 0.41
and 0.48 respectively with 5% L s d. of 0.17. Means for the same element
Dy, Ds and D, were 0.47, 0.30 and 0.75 respectively with 5% 1. 6. d. of 0.17.
Still the lack of significant interaction depth x weeks indicates that diffe-
rences in depth effeet were not siguificant from week io week,

TABLE 3

Analysis of wariance for Cl distribution

V.8 ENA 8. 5. L. S. F
Weeks (W) 2 0.1591 0.0796 483e
Depths (D) 2 0.6106 0.3053 18.620%

W XD 4 0.0408 0.0302 052

Residual 9 0.1479 0164

Total i 0.9384

Ag regards the liqunid 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 oheerved between the first
and second week. Aundlysis of variance (Table 4) confirmed such resulta.

(6)
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- B TABLE 4
i Analysis of variance for water-content
v.s. A 5. 8. M. S. F
Weeks (W) 3 1.J611 0.3870 11,72%*
Depths (D) 2 60183 3.0091 9].14%*
W XD 6 1.2001 0.2001 6.0
Residual 12 0.3962 0.0330

Total 23 8.1763

A significant effect to the 0.01 level was observed for hoth time and
depth. Means for water content for W;, Wy, W3 and W, were 0.194, 0.758,
0.646 ond 0.674 respectively with 5% L & d. of 0.229. Means for Dy, D;
and Dy were 0.096, 0.345 and 0.126 respeetively with 5% 1 & d. of 0.198.
Further, the significance of interaction week x depth indicates that diffe-
renees in depth’s effect were not the same from week to week. Similar
results were obtained by ( Hewitt 1952 ) and were considered responsible
{or the failure of growth during the early stages of seedlings for seeds sown
at shallow depths. Apparently both low water content and high salt
content are accumulative results of evaporation and are considered respon-
sihle for growth failure in such early stoges.

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 daring the early seedling stages in sand
cultnre, This is essential both to wash the accwmulated salts and to raise
the water table in the top layers of the containere.

SUMMARY

When NaCl was supplied to sand, the ions were found to accumulate
in the lst 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 ns a solid medium for mineral nutrition experiments.
A deleterious effect on root growth is therefore inevitable according to the
+ve chemotropism of roots, 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 ihe nutrient seems
necessary which in the meantime will raise the water content in the top
layer af the soil.
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