Effect of Tezlien-N7000 soil conditioner on physical and chemical soil
properties and barley plant grown in two different soils of Egypt
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ABSTRACT

A pot experiment was conducted at the greenhouse in
El-Nobaria region. The chjective of this work was to
expose the role of soil conditioner application rate on the
propertics of sand and loamy sand soils, and on barley
yield (Hordium Vulgare) variety Giza 123, as well. In other
words, this work aims at throwing the light on the
capabilities of so0il conditioner so that it might be used as a
vehicle for enhancing the physical and chemical properties,
especially available moisture and soil fertility status, of a
coarse-textured sandy soil and another loamy sand
eafcareous soil on hope to render these the properties of
these soils good enough for plant growth especially uader
greenhouses or for nursery purposes. The first soil was
taken from a farm at the indices 31° 17° 41" N and 30* 02’
60" E, while the second was taken at 30° 21' 29" N and 30°
27" 39" E. The former soil represents sandy soil, while the
other loamy sand calcareous soil. ln both locations, soil
samples were collected from the 0-30 cm soil layer. Soil
conditioner (Tezlien-N 7000) was thoroughly mixed with
the soil at the rates of 0.125, ¢.250, and 6.500 Kg /Ton by
weight of the soil in the pots. Results reveal that, soil
conditioner application lowered soil pH and increased soil
EC, CEC, OM, and available NPK of bath soils. §t also
increased of the emergence, chiorophyll a and b and yield
parameter of barley in both soils. The soil conditioner was
more profound in the sandy than in the sandy loam soil.

It can be concluded that increasing the rate of
conditioner application to 0.25 Kg /Ton was the best for
bringing about the best soil moisture characteristics; hence
the best seed emergence amd plant growth. This rate could
also provide the most appropriate available water and soil
fertility level then could produce the best grain and straw
yields of barley plants.

INTRODUCTION

Sandy soil is known of its narrow range of available
moisture. By the time the loamy sand calcareous soil is
known of abrupt change in its consistency when it
becomes dry teading to the injury of piant roots. In this
respect, Wallace and Wallace (1986) stressed the
favorable effect of hydro-gels on soil physical
propesties, particularly percolation and infiltration rates,
mainly through affecting particle size distribution of the
soil. Also, Woodhouse and Sohnson (1991} found that
incorporating hydro-gels into soil structure aided in
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germination of Hordeum vulgare (barley).E! Sayed et al.
(1991} observed that the addition of hydrogels to soii
increased pigments, photosynthesis activity, and protein
contems in plants. Trout et al {1995) reported that
polyacrylamide (PAM) increased mean infiltration by
30%. In the same line, incorporating hydro-gels into the
surface soil increased the infiltration capacity and the
overall water availability (Zhang and Mitler 1996). The
effectiveness of hydrophilic polymers in enhancing soil
water retention depends on their formulation as well as
on soil type (Choudhary et al., 1995). For example,
PAM decreased the bulk density of sandy soil from
1.616 to 1.585g/cm3 and that of sandy clay soil from
1.331 to }.203g/cm3 at rates of up to 0.4% hydro-gel
{Al-Harbi et al. 1999). Geesing and Schmidhalter {(2004)
reposted that water-holding capacity of the soils
increased when the soil was amended with a polymer at
a rate >3g/L. Also, Sivapalan (2004) stated that water
retention by a sandy soil against a 0.01 MPa pressure
(0.1 bar) increased by 23 and 95% by adding 0.03 and
0.07% of the polymer amendment, respectively. In
addition, all retained moisture was completely available
to soybean plants, i.e. enhanced water use efficiency.

Regarding soil fertility, Polyakova (1976}
incorporated hydro-gels into the soil at the rates of 100,
150, and 200kg/ha and obtained increases of 27 to 140%
in the wheat production over the non-treated control.
Flannery and Busscher (1982) stated that hydro-gels
reduced fertilizer (NPK) leaching, which was referred to
the interaction of the fertilizer with the polymer. Finch-
Savage and Cox (1982) added sodivm phosphate 1o a
hydro-gel and noticed a significant increase in seedling
growth of leftuce and onion. in addition, Wang (1989)
used hydro-gels in the growth medium to increase levels
of nitrogen and potassium in plants, Wallace and
Wallace (1990) stated that hydrophilic polymers
enhanced plant growth by making the impregnated
nutrients more available to roots. For example,
impregnated phosphorus increased scedling growth of
chili peppers. Abraham and Pillai (1995) found that
urea-coated with hydrophilic polymers significantly
reduced the amount of ammonium leaching, In addition,
Geesing and Schmidhalter (2004) reported that grain N
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content and yield increased-with high polymer rates.

Mortvedt et al. (1993) mixcd polymers with soluble
fertitizers of micronutrients such as iron, copper,
mangangse, or zinc and observed greater uptake
efficiency. Also, Mikkelsen (1995) revealed that
hydrophilic polymer with soluble Mn fertilizers
enhanced plant recovery, The objective of this work was
to expose the role of soil conditioner application rate on
the properties of sand and loamy sand soils, and on
barley yield, as weil.

MATERIALS AND METHODS

A pot experiment was conducted at the greenhouse
in Et-Nobaria region. Two soils were used the first soi
was taken from a farm owned by Khamees Ali Ahmed in

.El Maamora region at Alexandria, the indices assessed
by the GPS as 31° 17' 41" N and 30° 02' 60" E, which is
very close to the E} Maamora land Reform Station in
Alexandria. This soil was sandy. The second soil was
taken from Wadi-El-Natroun. very close to prison 2 at
the indices of 30° 21" 29" N and 30° 27' 39" E and the
land lord is called Mohammed Bich El-Zabit. The soil is
clearly calcareous based.on the bare eye judgment. In
both locations, soil sampies were collected from the 0-
30 cmi soil layer.

Twenty-kg of each soil sample was put in a plastic
pot that was 33cin high and 23.2cm wide in mean
diameter. Soil conditioner was thoroughly mixed with
the soil at the rates of 0.125, 0.250, and §.5Kg/Ton soil
by weight of the soil before sowing. The used polymer
was Tezlien-N 7000, which is formulated as anionic
surfactant granules. 1t is hydrophilic, yeliowish white,
with a density.of 0.75 gwvem’, pH 5.6, EC 0.35 dS/m,
Mw 40,000-180,0600.Micich ct al (1986).

Phosphorus, as super phosphate, was added to each
pot (8g/pot or 60kg/fed) and thoroughly mixed with the
soil. Soil in each pot was irrigated with enough water to
stay wet enough to sustain 2 satisfactory grain
germination. Then, the pots were to be watered along
the plants' life span by applying the lost amount of
itrigation water up 1o the field capacity of each studied
soil. Barley (Hordium Vulgare) variety Giza 123 was
the best grain crop for the experimental areas. Twenty-
five barley grains were sown into the wet topsoil in each
pot. Emergence vigor was determined after 5, 10, and 15
days from sowing, i.c. up o full possible emergence. So.
the number of germinated plants was recorded after
these periods of time. Plants were left untif the end of
their life span, a1 which grain, straw, and biological
yields were recorded.

The total amount of applied N was 10g of (NH,),

S04 while that of K was 4g K,50, per pot. These
amounts were recommended for wheat and barley to

reach into yield poat and equivalent to 100 and
100kg/fed of N and K,O, respectively. Nitrogen and
potassium fertifizers were split into three equal doses
that were applied after 15, 30 and 75 days from sowing.

The apptication of micronutrients was avoided to
give the soil conditioner the chance to exhibit its role in
rendering available to plant absorption the native
content of these nutrients in the soil and also the amount
that may possibly be applicd with the used fertilizers
and/or may be accompanying the conditioner itself,

Soil samples were exposed to 0.1 bar (field capacity)
and 15.0 bar (wilting percentage) by the pressure cocker
and pressure membrane apparatus {Richards, 1954). The
available water was then calculated as the difference
between soil moisture content at those two soil moisture
tensions. Soil bulk density was determined using the
core samples from all experimental pots according to
Klute (1986).

During the booting stage of barley plants, leaf
contents of chlorophyll a and b. and carotene were
estimated. At harvest, soil pH, L:C, CEC, OM, available
N, P, K, Fe, Mn, Zn, and Cu were measured 1o trace the
effect of the applied rates of soil conditioner on these
properties. Field capacity, wilting percentage, available
moisture range, and bulk density of the two studied soils
were also measured. Concentrations of N, P, K, Fe, Mn,
Zn, and Cu were estimated in plants during shooting that
was denoted in this work as the first stage, booting
(second stage), and harvest. Finally, barley grain and
straw yields were recorded. AN collected data were
subjected to statistical analysis and treatments’ means
were differentiated.

Collected samples were brought to the greenhouse in
El-Nobaria region. These samples were  air-dried,
ground, passed through a 2-mm sieve and preserved in
plastic containers for future analyses. Soil physical and
chemical properties of the cexperimentul site were
measured according to Page et al (1982). Soil texture
was achieved by dry sieving analysis. In soil paste
extract, soil pH, EC, and water scluble cations and
anions were measured. Soluble Na' and K™ were
measured flame-photometrically, Ca™ and Mg™
titrimetrically using versinate, HCG, titrimetrically
using ditute HCL and CV titrimetrically using silver
nitrate.  Sulfate was determined turbidimetrically.
Calcium carbonate content of the soil was achieved
using u caleimeter. Available N was measured according
to Onken and Sunderman {19773 Available P content
was achievea according to Olsen et al (1934), while
available: K was measured using ammonium acefate
solution according to Page ct al. (1982). Soil available
micronutrients were extracted by DTPA and measured
by an atomiic absorption spectrophotometer PYE
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Table 1. Soil physical and chemical properties of the studied soils.

. (pH) OM CS F.8 Silt Clay Texture CEC
Locations 1:1 % class me/l00g
El-Maamora 1.3 1l 614 256 59 7.1 S 1.5
Wadi El-Natroun 7.8 025 5.0 632 128 190 SL 18.0
ECd$/m Ca” Mg? Na° K Hco,! cL s0,?
1:1 Water soluble ions me/L.
El-Maamora 025 0.5 o001 005 004 0.15 0.1 0.02
Wadi El-Natroun 1.6 03 010 096 017 0.68 04 0.48
CaCO;, FC. WP Av. M Bulk density (pb)
% g/em3
El-Maamora 29 123 24 99 1.25
Wadi El-Natroun 28.3 172 49 12.3 1.47
Available nutrients(ppm)
N P K Fe Mn Zn Cu
El-Maamora 9.8 2.5 50 i.18 098 04l 0.17
Wadi El-Natroun 30.8 3.6 141 206 1.64 06! 0.33

UNICAM 1900 (Lindsay and Norvetl, 1978). Obtained
values of physical and chemical analyses are depicted in
table (1). Soil organic matter was determined according
to the methods described by Black et al. (1982), while
CEC was determined using the sodium saturation
method for the sandy soil and for calcareous soil (loamy
sand) it was determined according to modified Hissink’s
method (Gohar, 1954).

Plant samples were collected at three growth stages.
The first was taken three weecks after emergence as
whole plants (afler one week of N and K addition). The
second was before heading stage (during the booting
stage), whiie the third sample was at harvest time. These
samples were oven-dried at 60°C to avoid any loss of
nitrogen compounds from plant samples, milled, and
preserved in plastic baps for future analyses. Plant
samples were digested according to Parkinson and Ailen
{1975) and Wolf {1982). They used a mixture of H;50,
and H,0, to digest plant dry matter and determine N, P,
K, Fe, Mn, Zn, and Cu. In digested samples, nutrients'
concentrations were determined, and then the nutrient
content in grains and straw was calculated.

During the booting stage of barley plants,
chlorophy!l a and b and carotene were determined as
described by Wettstein (1957). At harvest, NPK and
some micro-nutrients were determined in the produced
dry matter (grain and straw) per treatment. These
elements were determined as mentioned above,

The applied treatments resembled three conditioner
rates, as well as a control treatment. These four
treatments were applied to the two adopted soils in this
study. Each treatment was altowed six pots and the
treatments were arranged in completely randomized
statistical design {(Gomez and Gomez, 1984).

Treatments’ means were differentiated using the least
significant range (LSR) according to Duncan {1955).

RESULTS AND DISCUSSION

Tabie (2) shows that increasing the rate of soil
conditioner application significantly lowered soil pH in
both soils under study. This reveals that the conditioner
itself is capable of coniributing to rising hydrogen
concentration. It also increased soil EC, CEC, OM, and
available NPK of both soils.

Table 2. Effect of soil conditioner leve! on some
chemical properties of the two studied soils.

These results were taking after fertilizer application
for both scils. The soil conditioner accumulated the
elements and bonded with its in soil, this make to high
for EC in soils, plants uptake the elements from soils
during growth it self and leaching by irrigation
process. This agrees with the findings of Flannery and
Busscher (1982). They stated that hydro-gels reduced
fertilizer (NPK) leaching owing to the interaction of the
fertilizer with the polymer. This can be attributed to the
contribution of the soil conditioner particles to these soil
properties either by its natural properties themselves or
by other secondary interactions with soii components.

This coincides with the findings of Wang (1989),
who stated that hydro-gels increased the levels of
nitrogen and potassium in plant tissue. Also, Abraham
and Pillai (1995) found that urea-coated with
hydrophilic polymers significantly reduced the amount
of ammonium leaching. The influence of soil
conditioner vate of application was steadily linear in
sand soil than in finer texture soil; sandy iloam,
especially regarding N, P, and K.

From another viewpoint, increasing the dose of
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Table 2. Effect of soil conditioner level on some chemical properties of the two studied soils.

” . . CEC OM% Available (ppm)
Conditioner Kg/Ton pH1:1 EC dS/m 1:} me/100g soil N P i
Sand soil
Control 7.30a* 0.25d 1.50d 0.1tk 82d 2.14d 424
0.125 725a 0.50c 1.70 ¢ 0150 161c 4.50c¢ 58¢
0.250 7.10b 0.75b 1.13b 0.20a 23.1b 6.30b T6b
0.500 7.0l b 1.00 a 2.40 a 0.28a 283a 7.10a 85a
Sandy loarn soil
Control 7.80a 1.60 d 14.00d 025¢ 26.1d 3.16¢ $3d
0.125 7.75a 181 ¢ 17.61¢ 0.38b 355¢ 6.50b 97¢
0.250 7.56b 1.97 b 19.90b 0.59a 49.1b 7.7a 126 b
0.500 7130¢ 2.10a 21.30a 0.63a 536a 8la i35a

*1n cach column (box) for each soif, every two values sharing un alphabel are not significantiy ditferent at 5% tevel of significance.

Table 3. Effect of soil conditioner level.on available water and butk density of the studied soils.

- FC wp Available water Bulk density {pb)
Conditioner Kg/Ton 73 “gom'
Sand soil
Control 12.3 d* J4¢ 89c¢ 1.75a
0.125 H6¢ 42b i04c i.67b
0.250 17.8b 55a 1230 {.50¢
0.500 20.1 a 58a i4.3a 147 ¢
Saudy loam soil

Control 17.2d 49¢ 123b 1.45a
0.125 183¢ 53k 13.0b 1.39ab
0.250 195b ieb 139a 1.30 be
0.500 223a Hh.2a 16.1 a t.25¢

*In each column (box ) for each soil. every two values sharing an alphabet are not sigrificantly ditferent at 5% level of significance.

conditioner application significantly widened the
available range of soit moisture (Table 3) by greatly
increasing ¢ field capacity and slightly increasing the
wilting percentage. In so doing, soil conditioner
enhances soil moisture characieristics for the sake of
ptant irrigation. This is in agreement with Zhang and
Mitter (1996). They stated that incorporating hydro-gels
into the surface soil increased the overall water
availability.

Regarding micro-nutrients, tabie (4} reveals that the
concenirations of such nutrients were very low in the
two studied soils. But still, a trend can be identified. The
same fable (4) shows that increasing the dose of
conditioner application could approximately steadily
increase their concentrations in the soil extract of the
sand soil, whereas the grenter two rates did not
significantly differ in this repard in the sandy toam soil.
tn other words, the effect of the soil conditioner was
more profound in the sandy than in the sandy loam soil.
our finding may simulate the findings of Mortvedt et al.
(1993). who mixed polymers with soluble fertilizers of

micronutrients and observed greater uptake efficiency of
micronutrients by plants. This effect was steadier in the
sand soil than in the finer sandy loam soil.
concentration,

Pata in table (5) reveal that ncreased dose of
conditioner had a remarkable eftect on the emergence of
barley grains in both soils. especially the sandy one.
This goes well with the finding of Woodhouse and
Johnson (1991), who found that hydro-gels led to a
better germination of barley. So, the higher the rate of
the conditioner the greater the moisture around the
grains (Wallace and Wallace, 1990).

In addition, increasing the rvate of soil conditioner
application significantly scored highest compared with
the lower rates on bringing about chlorophyll a and b as
well as on carotene in barley leaves in both soils under
study (Table 6&). So, the conditioner rendered more
moisture as well as more nutrients available to barley
roots, hence there was a more profound build-up of
chioroptiyti a, b, and carotene in plant leaves. This
agrees vith the findings of El Sayed et al. {1991), who
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Table 4. Effect of soil conditioner level on the availability of micro-nutrients in the studied soils.

. Avaitable {(ppm)
Conditioner Kg/Ton Fe Mn Zn Co
Sand soil
Conirol 1.05d 0.38d 0.38d 0.i6d
0.125 148 ¢ 1.05¢ 061 c¢ 0.27¢
0.250 1.84 b 1.19b 0.74b 034 b
0.500 232a 1.27 a 082a 046a
Sandy loam soil
Contro! 1.81d 1.49d 0.56d 032d
0.125 246¢ 1.76 c 0.67c 04dlc
0.250 2.69b 207b 0.85b 0.51b
0.500 288a 2.36a 098 a 0.63a

* Ir each column (box) for each soil, every two values sharing an alphabet are not significantly different at 5% level of significance.

Table S. Effect of soil conditioner level on average seed emergence of barley under the two studied

soils,
. Seed emergence of barley %
Conditioner Kg/Ton 5 days 10 days 15 days
Sand soil
Control 13d* 29d 58d
0.125 27c 72¢ 82¢
0.250 39b 77b 37b
0.500 444 §2a 9%6a
Sandy loam soil
Control 33.64d 62¢ 75d
0.125 524¢ 78b 84c
0.250 61.2b 85a 94b
0.500 65.6a 88a 99a

* in each column (box) for each soil, every two values sharing an alphabet arc not significantly different at 5% level of significance.

Table 6. Effect of soil conditioner level on chicrophyll and carotene contents in barley plant leaves

in sand and saandy loam soils.

Sand soil Sandy loam soil
Conditioner Kg/Ton C:Iorop hy':l Carotenoids Chlorop l!':;“ Carotenoids
{mg/pg fresh wt.)
Control 034b* 025b 0.15¢ 042d 0.32d 023¢
0.125 044b 0.33b 0.23 I 0.65¢ 0.46¢ 033c
0.250 064a 0.50a 033 ab 0.95b 0.73b 046 b
0.500 0.77a 0.63a 046 a 1.23a 0.93a 064 a

* In each column (box) for each soil. every two values sharing an atphabet are not signiticantly different at 5% level of significance.

observed that additions of hydrogels to soil increased
pigments, photosynthesis activity, and protein contents
in plants.

From the above mentioned, it can be concluded that
applying soil conditioner was beneficial in sand soil,
whereas in fine-textured soil the application rate may be
diminished to lower rates since the fine texture may
compensate for the excess of the cond Hioner,

Data in table {7} reveal that increasing the

application rate of soil conditioner up to 0.25 Kg/Ton
could significantly  bring  highest significant
concentrations of N, P, and K in barley leaves at all
growth stages in both studied soils. Increasing the
application rate to 0.50 Kg/Ton could not significant
increase in the concentrations of these nutrients. It seems
that the rate of seil conditioner application should
fimited to 0.25 Kg/Ton owing tu its high expenses,
besides doing the required benefit of enhancing soil
physical and nutrient status. This goes with Flannery and
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Table 7. Effect of soil conditioner level on the concentration of macronutrients in barley at different
prowth stages.

. Sand soil Sandy loam soil
Conditioner Kg/Ton Stage Stage Harvest stage Stage  Stage Harvest stage
1 2 Grain Straw ] / Grain Straw
' Nitrogen (%)
Control ’ 1.59¢c* 09lc 023¢ 0.72d 290d 204d 045d 1354
0.125 325b 247b 0470 1.30¢ 409¢c 2.89¢ 060c¢ .74 ¢
0.250 432a 336a 058a 1686 582b 4.12b 086b 208b
0.500 443 a 3.56a 0642 1.82a 6.76a 528a l(4a 2.72a
: Phosphorus (%)
Control 0.17¢ 0.13¢ 0040 0.1 b 030d . 02ib 0080 0.18¢
0.125 046b 0.36b 0.08ab 023a 096c 060a 020a 0.39b
0.250 0.65a 044a (Q.t3a 029a 124b 066a 0.23a (.46 ab
0.500 0.72a 047a . O.i4a 0.3) a t40a 065a 026a 048 a
’ Potassium (%)
Control 0.62¢ 048¢c 035¢ 0.12¢ 1.22d  097¢  0.56¢ 022¢
0125 2650 1.97b 0900 026bc 3.77c¢  259b  1.82b 038b
0.250 321a 235a {.16a 035ab 588b 43%a 2%a 066a
0.500 3.34a 241a  122a 0.38a 6.08a d4.5la 3.0%a 0.68a

*1n cach column (box} tor cach soil. cvery two values sharing an alphabet are not significantly different at 5% level of significance,

Table 8. Effect of soil conditioner'level on the concentration of micronutrients in barley at different
growth stages.

Sand soil Sandy loam soil
Conditioner Kg/Ton Stage  Stage Harvest stage Stage Stage Harvest siage
1 2 Grain Straw 1 2 Gran Straw
iron (ppm)

Contruol 6Bt 42 d  45d 40 d 103 ¢ 75d 73d 68c
0.125 157 - WM ¢ 81c MBe 2560 1M 144 ¢ 137
¢.250 217a 140bh 104 b 99 b N7a 207b i81h 170 a
0,500 237 a iI87a 123a i7a 33a 2368 1952 I82a

B Muanganese (ppm})

Contro} oed  1624d ts¢ 12.8¢ K1 27¢ 25¢ 19¢
0.125 472¢ Mdc 25b 204 b 88 b 65b 43h 3b
0.250 58.2b 418b  29ab 22.7b 89 b 68b 46 ab i5b
0.500 700a 542a 35a 314a 105a 84a 52a 47a

Zinc (ppm)

Control 94¢ 13¢ 5.7d 66¢. 238¢ i8.5¢ 3¢ {6¢
0,125 28%h  183h  99c Hab 600 b 46.6b 2M4b 29b
0.250 3720 2972 148b 18.6a 85.1a 7242 3a d6a
(URS Wia 3342 180a 2t.2a 87.04a 758a Ia 423a

Copper (ppm)

{ontrol 49d 38d 4534 Ife 11.74d £7¢ 85¢ 36¢
nics iy 8Y¢ 642 ¢ 39ih 282¢ iY4db ttoh 9276
1. 25 1idh Wwih 388b 630 29.5h 209 1724 13a

TRET v Ta 11d4a 9452 6.76a 30.9a 2N.1a 6.1 a 10,84
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Busscher (1982), who stated that hydro-gels reduced
fertilizer (NPK) leaching. Also, Finch-Savage and Cox
(1982) found that hydro-gel increased P in the tissues of
lettuce and onion, whereas Wang (1989) found that it
increased nitrogen and potassium in plant tissues, too.
Also, Geesing and Schmidhalter (2004) reported that
grain N concentration increased in response to
increasing the application rate of hydro-gels.

Trends observed for N, P, and K were, more or less,
the same for micro-nutrients in barley plant tissues
during its life span. It could be seen that the best
application rate of soil conditioner was 0.25 Kg/Ton for
bringing about the most suitable concentrations of Fe,
Mn, Zn, and Cu in barley plant tissue. The highest rate
of of soil conditioner application of 0.50 Kg/Ton could
not incur a significant increase in these concentrations
{Table 8). Again, it can be assured that the (.25 Kg/Ton
rate of application is the best for proliferating better
moisture content in the soil and leads to the best
germination performance, the most optimum levels of N,
P, K, Fe, Mn, Zn, and Cu uptake in barley plant tissues.
This was supported by what Mortvedt et al. {1993)
stated that polymers with soluble iron, copper,
manganese, or zinc increased uptake efficiency of the
applied micronutrient. Also, Mikkelsen {1995) revealed
that hydrophilic polymer with soluble Mn fertilizers
enhanced piant recovery and lowered Mn application
rates.

These advantages were translated into the best 1000-

grain weight, number of spikes/m’, and spikes weight
(g/m?). This was also reflected in the form of grain and
straw yields (g/pot). So, the best rate of soil conditioner
application was obviously the 0.25 Kg/Ton. The highest
rate of 0.50 Kg/Ton could not bring any significant
increases in both grain and straw yields {Table 9). In
correspondence, Geesing and  Schmidhalter (2004)
reported that bio-mass and grain yields of plants
increased with increasing polymer application rate.

In general, it can be concluded that the application of
a hydrophillic soil conditioner is a heipful tool for the
improvement of soil physical and chemical properties.
This was reflected in improving plant growth traits. This
application was evidently better than the conirol
treatment. The application rate had a ceiling of 0.25 Kg
{Ton, because it was giving best results.

Table (10) shows that the nutrients' uptake of barley
plants in both grain and straw was a steady function of
the soil conditioner application rate. This can be easily
seen in the table at the first glance. From another point
of view, the insignificant differences, that were observed
for some nutrient elements, whether macro- or micro-
nutrient (Tables 7 and 8), can be considered a reflection
of the attainment of the appropriate concentration of the
respective elements that would allow plant cells function
properly. So, the higher rate of soil conditioner
application could not lead to a significantly higher
concentratien of the element. Plant selective absovption
is, then, the key to such influence.

In conciusion, the higher rate of soil conditioner
application, despite being significantly the best in
effecting for the greatest uptake of nutrients, it could not
transiate that into a significantly greater grain and straw
yields of barley plants. So, the best rate of the soil
conditioner used in this study and the like ones is
recommended to be the 0.25 Kg/Ton. This rate is
expected to be not only the most efficient, but also the
most economic one and at the reach of the small
farmers, as well.

With respect to plant uptake, it could successfully
reflect the positive response of the plants to the
conditions proliferated by each rate of application. The
plants could significantly produce greater grain and
straw yields in retard to increasing the conditioner rate
of application. The resultant is, then, a remarkably
steady increase in plants’ uptake of both macro-nutrients
{Table 10) and micro-nutrients (Tabte 11).

Table 9, Effects of soll conditioner level on barley and yield components in the two studied soils.

. Yield (g/pot.) Weight Spikes/m”
Conditioner Kg/Ton Bio Grain  Straw 1000 () W.Kg Ne.
Sand soils
Control 288 d* 186¢ 102d FAR C.l6¢ 101 d
0.125 798¢ 568b 228¢ 36.4b 0.37b Rlc
0.250 1{1.0b 788a  324b 468 a 0.60 a 282b
0.500 122.6a 86.0a  36.8a 494 a 0.64a 333a
Sandy loam soils

Control 65.0d 436c 2l4c 299¢ 054c 164 ¢
0.125 1022¢ 674b 350D 515b 097b 297a
0.250 1144 b 720b  426a 544 a 1.29a 301a
0.500 161.8a 1170a 44.8a 55.7a 1.40 a 301a

* In each column (box) for each soil, every Iwo values sharing an alphabet are not significantly different at 5% level of significance, Bio

(Biological), W.Kg {Weight spikes by Kg), No (Number of spikes)
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Table 10. Effect of soil conditioner level on barley plants’ upiake of N, P, and K (mg/pot) in grain and straw in

the two studied soifs.

. Grain Straw
Conditioner Kg/Ton N P N b ”
Sand soils

Control 43 d* Td 65d 73d itd 12d
0.125 267 ¢ 45¢ - 5lte 296 ¢ 52¢ 59¢

- 0.250 457b 102 b 914 b 544 b 94 b It3b
0.500 550a 120a 1049 a 670 a 114 a 140 a

. Sandy loam soils

Control 196 d 35d 244 d 289 d 394 47d
0.125 404 ¢ 135¢ 1227¢ 609 c 137 ¢ 133¢
0.250 6190 166 b 2(17b 886b 196 b 281 b
0.500 . 12{7a Jo4a 36i5a 1219 a 2i5a J05a

* In each column (box) for each soil, every two values sharing an alphabet are not significantly different at 5% level of significance.

Table t1. Effect of soil conditioner level on barley piants’ uptake of Fe, Mn, Zn, and Cu in grain and straw in

the two studied soils.
Micronutrients’ uptake (mg/pot)
Conditioner Kg/Ton Sand soil Sandy loam soil
Grain Straw Grain Straw
lron
Controt 0.84 g* 041 d 3.184d {d6d
G.125 4.60c¢ 1.66 ¢ 9.7 ¢ 4.80c
0.250 8200 321b 13.03b 7.24b
0.500 10.58 a 4.31 a 22.82a 8.15a
Manganese
Control 0.28d 0.13d 1.09 ¢ 041 d
0.125 142¢ 047¢ 29¢c 1.l6¢c
0.250 2.29b 0.74b 33tb 1.49b
0.500 30ia 1.16a 6.08 a 2.1ta
Zinc
Control 014 0.07d 0.57d 034d
0.125 0.56 ¢ 026 ¢ 1.62 ¢ 1.02¢
0.250 1.17b 0.60b 2380 196 b
0.500 1.55a 0.78 a 3.51a i.88a
Copper

Control 0.08d 0.63d 0.37d 0:12d
0.125 0.36¢ 0.09¢ 0.98¢c 0.34¢
0.250 0.70b 0.20b 124 b 0.48b
0.500 0.81a 0.25a 1.88 a 0.48 a

* In each column {box) for each soil. every two values shasing an alphabet are not significantly different at $% level of significance.
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