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1. INTRODUCTICY

The ultimate objective of scientific research work
in the field of egriculture is to find more effective
means for increasing the efficiencey of agricultural
production as rapidly as the rate of populstion increage
requires, This necessary increase in ggricultural pro-
duction is frequently found to come *rom an increase in

yields per feddan rather than expansion in zeregge.

One of <he spprosches offered to increase <he z2rop

yield per unit area is thre

-

mprovarent 57 soil festyres

Ls]

particularly those 0% physiochemical nature, such app-

roack being possidbly achieved vhrcugh aepplicatio

a]
O
4

certain polymers known as soil condZiioners.

So0il conditioning mesns improvement and sustain-
ment of soil physical condii-ons oy using small amounts
of specific natursl or ertificial polymer products. Of
course, such ccnditioning should e refiected cn soil
characterstics inecluding status of moisture along with
ckemical and biological resctions iavolving auirient

bekavicur.,

The present investigatiion has been performed as a

ot

rial to sclve some problems encecuntered with both
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sandy and calcareous soils through application of part-
icular types of artificial polymer conditicners. Evalu-
ation has been carried out for changes in seil charscitare-
stics upon addition of poly acrylamide {(PaM), polyvinyl
alcohol (PVA}, and poly vinyl acetate (FVAe) polymers;
such charactaresiics included physical, chemical and
biological featurs with speci reference to physicchem-

icel ones.
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2. REVIEW OF LITERATURE

hccordiag wo Tager {1978, polymers are compounds
Tormed by a more or less regular repetition of a large
number of the same but different atomic groupings thet
are joined by chemical bords in long chains heving
side branches. The number of repeating units in the

chain is called degree of

s}

clymerization =nd doncied

ty ke letver (2} or (F). The proiuct of thne degree of
polymerization {a) ard molacular mess of & monsmeric
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n the last few years, many investigations have
peid attention to polymers of synthetic soil condition-

ers as & field of research and practicsl eposlication.

De 3oodt (1$72) reported that to obtain good
aggregation with heavy soils, polymers of & few hund-
reds or taousands of melecules are more arpropriagte.
The two materials ini%islly introduced were vinyl

acevate malelc agcid (VAMA or CRD - 186) ani hyérolized

Central Library - Ain Shams University



polyacrylonitrile (HPAN or CZD - 189); VAMA and its
various formulations were called "¥rilium". The author
added that the polymers and relastsd producis variocusly
rroposed for soil conditioning can be classified as

follows:
8. Non~ionized polymers such &3 polyvinyl alcohol (PVA).

be. Polyanicns polymers such as polyvinyl scetate (PVac),

'.—-l

clyacryliic acid (PA4) and vinyl sceiate meleic seid

'

copolymer (VAXA).

¢]
L]

Polycations polymers such as Dimezhyl aminc etkyl

meia crylate (DAEMA),

d. Strong dipole polymers inducing cogitive or negative

bonds such es polyserylamide (PAK).
e. 3Zitumen emulsions.

2.1. Synthetic polymer products as 30il conditioners:
De Boodt (1978) reported that the main objects of
using s¢il conditioners gre promoting germinetion in
soils, enhancement for infiltration, fighting wind and
watler erosicn, blocking fertilizer digplacemen: in and

from scils subjected to heavy rain and cutting

Central Library - Ain Shams University



evaporation from the top layer in semisrid and arid

regions.

2.1.1. Polyserylamice golution (FaM).

De Boodt et al. (1972) reported that all sclu-
tion polymers appeared to consisi of a coemplex filmy
and fibrous network having & thread-like siructure
binding tke scil particles together by strands of con-

157

woin

) added =rkat

——

diticner materisls, Gabriels et al,.
wien TaM s used as & polymer sclusicn, 2% remairs
ncn-solutle in the soil., In fact,since the monomsr
costs less then third of the dry polymer, efforts reve
been made to induce polymerizaticn in the soil. The
moncmer =8 suck can rot be used, however, as soil con-
ditioner due to its toxic effecti on plants. The guthe
org added tzet o know khow the best results can be
obtained When using PAM as a soil conditicner, a series

of preliminary lzboratory experimentS &re necessary.

Vandevelde and De Beodt (1972) showed :hat when
10C cc of & 2% PAX sclution was sdded to a sandy clsay
soil having amcisture content of 15% by weigkt, an

optimal aeggregate formation and stability were obtained.

Central Library - Ain Shams University
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Ildefonsc (1975) added@ that treatment with PAM produces

& higher proportion of relstively smell water s:iable

aggregates, its maintenance in the surface soil

less effeciive on water intake rates and to evapo-

ration losses of the water stored in the soil.

4s regards to effect on grown plants, Anter end

De Boodt (1976) observed thzt the uptake of Ce 1
PAM treatmenis was more or less the same es in +
control ones. This wes frue in spite cf <ze fevo
effects of P4A¥ applicetion ¢n %the Ca concenirati

witkin plart tissues., Hartmann et al.(1876)agéecd

caticn oFf either PANOrFPAM + glyoxel favoured the

b

lability to plart roois of water Trom relatively
depth, evaporation rate being influenced through

cts on the contect angle cf the soil. The upward

ct

due to capillerity was less for treated sandy scoil,

Whnich haes g higher contsact angle, then for the u

ted one. Accordingly, e thicker layer of dry mulck

could be formed more rapidly,

Uncer local conditions, Tayel and Anter (1978)

Tound thrat all used conditioners increase <ke aggre—

gate stability when compared with :he unireated soils,

Central Library - Ain Shams University
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the aggregate stability veing increased progressively
with increasing the application rate of conditiomers

such as FAKN,.

2.1.2. Polyvinyl alcohol sclution {PVA).

4 number of uncherged synpthetic organic polymers
heve been reported by Blevia et al. (1$71), polyvinyl
alcohol (PVA) Teing proved to te at leass: as effestive
as other compounds. Stefanscn (1973) added thet such
conéitioner haes been shown to te an effec<ive siabi-
lizer for surface scil when the siruciural organiza-
zion of éoil is meintained by the scil organic maiter,
iz tkree out of four studied scilg, tkhe acceptance of

simuleted rain could be doubled by adding C.005% w/w

Q
¥

V4 to the C - 2 em surface leyer of soil in an
undisturbed core. The same suthor {(1975) studied the
fete of (PVA) in soile end founi that botk wheet and
pesture roots reduced the effective stabilizetion of
surface soils created by FVA. After 2.5 years of inc-
utsetion, PVA and components of its breakdcwn in soils
were still successfully stabilizing the surface of the

corese.

Gebriels and De Boodt {1976) pointed out that

the drawback of using PVA is the necessity to be

Central Library - Ain Shams University
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treatment with 50 = 100 cc PVAc/m2 relatively preve-
nted slaking and hence rmaintained s relatively high
water Infiliration-rate. Gabriels and De Rood+ {1978)
added that on a heavy sandy Loam, 6500 1/hs curasol
AZ (0.5%) is needed for zood resulis with ragared to
soil loss, the same results being possitly obserwved

wilh some FAM products at a diluzicn of J.134.

rater {1878), nowever, sdded trat aggregate sizbility
increased with Incressing the arplication rate cof

PVac, ZiM snd DVA syvzihetiz soil cord

£.2.1. 3onding energy and polymerigzeiion.

The ebility of ar elerfent o ‘orm relymeric com-
Pouads was reported by Tager (1978) <o depend on Its
possition in the mendeleev periodic system. Thez elemensa

o group one alo #.th univalenis ¢f other zrours sve
=] E

- Pag

ensirely incapeble of ferming polymers. An element must
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