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RI*‘.SI’S)NS'IQ Q]*‘ TOMATO ROOTS GROWTH TO
S( )_M I SA]‘L[N]C IRRIGATION WATER
MANAGEMENT PRACTICES

Said, 11.M.

Ii)cparhnuut of Chemical and Physical Soils, Desert Research Center,
El-Malareya, Cairo, Egypt.

he present work intends to evaluate the influence of

A salinity, manner and application system of irrigation water

on soil salinity and root growth of Super Marmande tomato

cultivar, The experiment was carried out in the Agricultural

Experimental Station of the Desert Research Center in Ras Sudr

city located in South Sinai Governorate. The soil of such area is

loamy sand, salinc — non alkali. Water management practices
include continuous application of water having either high

(14.64dS/m) or low (7.16 dS/m) concentration, as well

alternating or blending both types. Also, three systems of

irrigation water viz; drip, subsurface drip and furrow were
studied with influence on root length and tips. The results
showed the following:

1) Drip irrigation was superior than other irrigation systems in
alleviating salinity build up in the two soil layers under
study. Higher salinity built up under furrow irrigation
compared to the other systems. However, the practices of
half amount of high salinity water followed by similar
amount of low salinily water in each irrigation as well as the
cyclic application resulted in the lowest salinity build up in
the two studied layers of the soil profile. On the contrary,
continuous application of irrigation water, resulted in
relatively high salt accumulation in soil profile compared
with the cyclic application. . .

2) Subsurface drip caused greater root length and prollfcralfon
as compared to other applicaliox?'syslcms. The cycll}mg
application of different water qualities attenuated the build
up of high soil salinity and thus enhanced the root growth

and proliferation.

Keywords: irrigation system, application of water salinity, root length, root
tips.
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In Egypt and many other parts of the world, water is thc. l.lllimi.llc lu.nil‘ing
factor for the agricultural expansion. Under such condition, i.c. llml_lcd
supply of good-quality water and increasing demand by the ov.crwhclmn_ng
population, agriculture is forced to use more and more marginal quuhly
water, either brackish or treated sewage effluent. Egypt has already in use
about 5 billion m’ of drainage and under ground water (Abu-Zeid, 1988). In
the costal zones of Egypt aquifer is ofien subject to sea water intrusion,
which affects the quality of water in the wells. Another risky condition, can
be found in these cases that wells are located close enough to saline water
underlying fresh water thereby over pumping can make such water intrude
on the fresh one (Saad, 1982).In this context, many recommendations, and
management practices were activated to facilitate the successful use of
different water qualities. Among these are the sequential application of good
and poor water quality (Rhoades, 1989), seclection of the appropriate
irrigation frequency and irrigation system (Meiri, 1989) and the selection of
crops according with their tolerance to water quality, soil condition and the

prevailing climate (Hamdy, 1990). The previous studies on the crop-salinity
relationships have been based exclusively on the above ground or
marketable crop yield (Maas 1990), Nevertheless, it may be important 1o
evaluate the relationship between salinity and root growth. Therefore, the

current work intends to evaluate the influence of water salinity management
and application system on soil salinity and root growth of tomato "Super
Marmande cultivar".

MATERIALS AND METH ODS

This study was performed in the Agricultural Experiment Station of
the Desert Research Center (DRC) in Ras Sugy City located on the Eastemn
Coast of Suez Gulf, South Sinai Governorate. The soj] has a loamy sand
texture throughout the 0 — 60 ¢m depth, with 87.8% sand. 7. 9% silt and 4.5%
clay. In such experiment, two water wells were drillr’:d' \\’aIcl. clectrical
conductivity in the first is 7.16 dS/m and the second iS’ 14.64 dS/m. To
minimize the amount of water extracted from the low Ralinit'v well and to
maximize the utilization of high salinity water, the cxpcx%menl\wm designed
to include the following treatments: TR

Five strategies of water applications namely : 1) Irrigation with water
having 14.64 dS/m (Ty) , 2) Irigation with \\'x\tex"lm\’inn 7‘.1() dS/m (T»), 3)
Alternative in‘ the coarse of each irrigation higly Sn];fm\', \\'-\;cr '“]d-l-o“_
salinity water in th? rate of 1:1 (Ty) | 4) Cyclic u];plic-uim\ yF I . '&l T, (T2)
and 5) Applying mixed water from the (T, & T, )ata ‘r'uio of 1 'l'; o

Three types of irrigation methods, viz., &rip (D)t qub(- -f" * irip (SD)
and furrow (F). In all cases, the amount of il‘riﬂatioﬁ \\'n‘{cl. :\u:\ ‘:‘t:n:xi:ila; by

o
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the consumptive use of tomato plant which was calculated from the
meteorological variables and crop coefficient (K¢ ) using the modified
Blaney-Criddle formula as recommended by Dorenboss and Pruitt (1997).In
case of SD irrigation, the main, submain lateral and emitiers were placed ata
depth of 20cm from the soil surface. Meanwhile, in SD irrigation the Jaterals
and emitters are placed on soil surface. In both methods, the distances
between laterals and drippers are 1 and 0.5 m, respectively. The drippers are
of in-line internal type with a discharge of 2.5 L/S at 0.5 atm.The interval
between two consecutive irrigations was three and six days in the drip and F
systems, respectively. Need to mention that in F jrrigation an additional 30%
of the total amount of irrigation water was applied to satisfy irrigation
efficiency and leaching requirements. Seedlings of tomato "Supper
Marmande" cultivar were transplanted in March 2001. At the fruiting stage,
the root system of three selected plants from each treatment was collected,
following the wet excavation method described by Bohm (1 979). Thereafter,
length and size- distribution as well as number of tips were determined using
Rizo instrument Inc (Delta T image Analysis system Type DIAS). During
the growing season, soil salinity of active root zone layer (0 — 40 cm) and the
layer underneath (40 — 60 cm) were determined at May, June and August
according to Richard’ s (1954).

RESULTS AND DISCUSSION

Soil Salinity

Data illustrated in figs (1 and 2) show that, irrespective of the applied
treatments, salt accumulation, except few cases exhibit the two studied
layers of the soil profile. On the confrary, it is clear that continuous
application of irrigation water, even upon using relatively low salinity water
has resulied in relatively high salt accumulation in soil profile as compared
to the cyclic application strategy. These findings are il:l agreement with
Rhoades (1990). As for the irrigation system, the data point out-except few
cases-that normal drip irrigation (D) is. gene_rally superior than other
irrigation systems in alleviating salinity build up in the two soil layers un(.:ler
study, most probably due to downward water and salt transport . Meanwhile,
in case of SD irrigation system there are upward movements of water and
salts which may contribute (o the relative mcrcase‘m'salti accumulat-lon in the
soil. However, higher salinity build up und-er F 1rr1ga110n‘cor'npa:ed 10 ?he
other systems could be explained on the basis that the applied amount saline
water using such method was higher {han those applied by other systems.
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Root Growth ) .

Table (1) plate (1) and figs. (3 and 4) display the influence Of'lhc
applied treatments on the most important root gt:owlh parameters, 1.e.,
length, size-distribution and proliferation. The data mdl‘ca_ic 11.1at under any
irrigation system the increase in salt concentration of irrigation water has
resulted in pronounced decrease in the total root length., and the number of
root- tips (branching). As for the management, it is evident that under. any
irrigation system alternating the use of high salinity water and low salinity
water i.e., Ty and Ty, the dilution occurring in the root has resulted in the
best root length and branching. This behavior can be attributed to the fact
that changing high salinity water to low salinity water causes significant salt
leaching and attenuates salt build up in the root zone thereby increasing the
root growth and branching. Such effect is less pronounced upon blending the
two water sources in the water supply before application. For the irrigation
system, it is evident that except very few cases subsurface drip caused
greater root length and proliferation as compared to the other systems. In
such case, the drippers were placed at a depth of 20 cm from the soil surface,
i.e., within the root zone.

In conclusion the cycling application of different water qualities
atienuates the build up of high soil salinity and thus enhances the root
growth and proliferation. This encourages the use of saline water,

particularly in those areas suffering from water shortage, such as Ras Sudr,
South Sinai Governorate, Egypt.
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TABLE (1). Length and number of tips of tomato cultivar and their several size distribution under the
studied treatments of saline water.
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