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| _ 2L J+ 1,80, = 2uJ+ Na,s0, . ‘t/\ - /7 -
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‘e A ! '7“ ( V |
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...' 7 I-ﬁtn'c acid T " B} ‘p (‘&/{Q},(,/\ ( % / ¢

E NaD+HNo, = HD+N3NO, o

. The results *eported from time to time on the effectiveness of various chemical amendments for
. the rcclmnatlou of sodlc/salmc-sodxc sonls show a varicty of response. Generally, H,SO, amiong the -
nmdult.ms and gypsum lrom other .unuuhnunls were Immd to be the most cllective reclaimants. Because -

Mg Z6f its comparatwely low price and ﬁcxght general avahab,hly 'md casy apnlication than. other
’Vﬁﬁvammdmcuts, gypsum is the most commouly used source of Ca® for the reclamnhon of both calcarcous

and non-calf.:éreous sodxc/Salme-sodxc soils. M «E{ (c/{r U [ L‘”‘OS tu \[C s ﬁ 0
. | : e o) IS 5 3
Biological methods o _ [c v{@§ 1‘% (T 0?}‘ HM(

_ Thc term "bxologlcal rec]amauon" is used to describe the reclamation of a salt-affected soil by
growmg crops on the aﬂ'ected area. Sometimes, addition of organic matter to the salt-affected soils as
farm-yard/green maiwre is also included under the samic hcadmg Usc of anures/other orgamc matcrials

- for the reclamation of salt-affected soils should preferably be treated separately to avoid confusion
between the organic and the biological amendments. '

- o A "S The soil being’ liost for crops is influenced by both the belovi- and ahovc—grow;d planl parts. The

v ﬁ)elow-ground parts comprising roots can modify conditions within the root-soil interface (rhizosphere)

entration, rcleasc organic
in_many ways. Rools tend to chnngc the soil pH,.lower oxygen cone on, releasc ¢ |
secrelions, and mucilages, produce che ating.

])rovulciulmum.ls for soil solution movement,

|

compounds and c_o_mple;\ esiergry sources such as Eil_chgg,
- and/or reducing substances, increase CO, partial pressurc,

. ® - -
L . : . \
\,

[}ch.tS - -
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( . Stage of vegetative growth and kind of vegetahou play an importaut tole in modifying' the'
en
vironment of the host soil, At early stages of growth, crop roots oecupy some of the soil macropores

-_ compared to others. Somaxese'xrcl
~ as the first crop to start ¢ anrl speed-up-the rﬁ:lamutlon of sodic/saline-sodic soﬂ?wa;:;l:;
4 Ci erform more efficiently in &w%odwlsodnc soils than the non-ca 3
soils. Iu calcareous so:ls, their roots actas Ca~ mo via dissolution of the native CaCQ,. In some -

--sods is an age'old pmctnce yet little work ha

" simply correlated a good stand and ha

during reclamation through

5/’ ’ /(L‘fj JLQE/

vence numerous physical and chemical propcmes The abow:-ground

plant paris provide shade to the host soil, lower soil temperature, have a mulching effect, decrease
evaporation from the soil surface and thus check upwardimovemant of salts through capillaries. After
harvest of the crops, the remains of the below-ground parts, e.g. Im ge and small roots, rhizomes, etc.

p]‘s the plant litter/trash all add organic matter il.
io oglcaljaclnmanu may be associated with a long chain of

reactious. This involves 1) release of CO, in the root zone Js a result of root and microbiai respiration,
é) formation of carbonic acid (H,CO,) via CO, dissolution i ‘water, 3) reaction of H CO,w:lh the native
aCO, to form relatively. more soluble Ca(HCO,),, 4) rclease of Ca” ions from Ca(HCO,), , and 3)

dlsplaccmcnt of cxchangea e Na* by the Ca¥. .

\r N
t\\l _Plants glowmg in saline/sodic environment may facc certain lnmtauons partlcularly in terms of

T ———,

increase wicrobial nchm) and infl

. The possible~mechamism o

———

| \ biomass roductlo(\/
l 2 Soil salinityymay reduce crop yields by upsetting the water and nutritional balance

of plants
.. of plants waile sodicit affects plant_growth by deteriorating ting, the physical condition of soiis or by

\i

dlsturbm tl \
the plant nutrition: due to excess Na* in the root redium, The judicious selection on of plant )5 V'

b
species ¢
P apable of producing satisfactory biomass \mdcr inhospitable soil conditions during the

reclamation o}’
xmdsah|1&SOMC svils is vital. The cﬂ'lcxcucy of various plant species iu soil rec. ‘amation

is hi vaii
rcquirgili)"mt : because of dlﬁ‘creuces in their tol\.rnncc to soil salinity/sodicity and irrig “tion
iy ;_E:,b Vhdw ally, high water- -requirement crops get thie | e benefit of saft dilution, because of heavy
ons, v
g e salhtolerant crops enjoy the facility of their natural as well as adaptive mechanisms of
salt tolerance when planted in a saline environment. i

that would otherwise be-avai i i ' i
be ava\x{l}c for infiltration. The amount of root mass, its rate of decay as well as
ability to form root channels ct {mankcdly be different among crops.
Regarding kind ofvcgetnllo\l plants which are able to colonize snlt-aﬁ'ected soils are nnport:mt
for stab*hzanon and reclamation of growth médium, The abil: ty of SOI]\L plant species to grow in a

wide range of stress conditions coul render them in an- expanded range of adaptabmly and utuity
1 werkers favoured the inciusion of kallar grass, sesbania or sordan

odic soil§ grown with tlie salt tolerant crops were

e sahmty and sodxcxty levels.

specxes for the improvement of salt- affected
s in terms

experimeuts, the levels of soluble Ca*"'in ‘calcareous:s

found to be suﬁicu:m to cause 2 mnrked decrease in

Although cultivation of certain salt tolerant plant:
s been reported to evaluate the role of these specie

of soil amelioration over a_certain periad of time and at- dxﬂ'cmnkgrowth stages. Many workers have
rvest of certain salt tolerant forage plants from tlre salt-affected

azard without annlyzing t \c\a\o\ll churacterigtics. Very few
anges in EC, and SAR/ESP” ufs1hm:—sod|c/sod|c scils

aily. |ecl'1n\auon of swhm,-

o

areas with the decrease in salinity/sodicity h

‘studies give the xcqlu:,xte information on actual ch
biological means. gener

n 30 \WU\:‘

- ~ U (‘\/'] "\:.’N
} o th,) A U &S

SO(]lu'delC soils lhroubh\‘
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, biological means i
S con
sidered a slower than thc application of inorganic amendments. Howe st

/'
7 biological reclamation cau be started at 3 relatively low initial cost.
) 5? | , , . ‘
. Hvdro techmcal meﬂiod S o : | : )
. . ’ -

“This meth . g»' . ' A
od nutmlly makes use of the effect of the nigh electrolyte concentration of saline watet

on soi permeability and subscqucutly, in successive dil"utiousx of the "valence-dilution" effect.

The "valence dél:tlou" effect was, dewonstrated by gntcn and Sokoloff (1935) for reclaiming
sodxc sois. In a soil-water system where rionovalent aud divalent cations in solution are in equilibrfium
with the'adsorbed catios, the addition of water to the system (dilution) alters the-cquilibrium condition. ‘
This dilution of the soil solution favours the adsorption of divalent cations, like Ca® at the cost of
mcnovalent cations, like Na*. The reverse is tric when the soil solution is couccmralcd duc t
evapotranspuatmu ' g éﬁ&gu ﬂL’ / R
= o <) The ratio of‘dwa@nt to total cations (wﬂh concentrations expressed in mmol, L") of the wa\rlc:zrw'b
\ should be at least 0 3, and the greater it is the'less the defith of water required for cffective reclamation.

~_~ Some natural. waters meet this ratio, but in many cases §omc. additional Ca® is required. The additional
{  Ca™canbe introduced. by 1) applying gypsum to the som 'and followed by leaching with high-salt water
or 2) by placing gypsum stoies in the water cha.nels to add Ca® in the salty water through gypsum

T
: stone dissolution. _ ,
v
d The major problems with this method are the facx'xtles required to collect, convey, and treat the
q Y:

; saline water. e LUS/D Y
o Lugrert /“[/m/ o Cf [cwmbokjw ch,c/wu/ms Fnauhs Pl Loobysc
—_—

Electro- reclamation me: hod
to the ¢ amélioration of ,alme sodic/sodic soxls thmugh electrodxalyms

Electro-reclamation refers
‘Laboratory and field investigations have shown that treatment with electric current may simulate

reclamation of salme-sodlc/sodlc soils, altl@ﬁt can not replace thc conventional procedurcs of scil |

mﬂus method of soil recloinaiion has shuwu some;_m.ourugmg “results hich lndlcalc

increased s lumy of CaC , to supply mere €a® to seplace the exchangeable Na®. Moreover, this
method({cr_ated an environnie M]llCll was effective for luﬂCthg of solub] ’gLs_mm exchangeable Na®.

It is too early to rcuomnu,nd tlus muhod lorprm.uull use in ng,ucullmc. of Pakistan .md clsewhere in lhc

- -0 - - - L

world. . - - D )
'Sy’xergrsnc approacb (combmatnon of reclamatlon mcthods)

Under certain condmons rcc]amntlon caii be spec;:dcd up by combining the various reclamation

met.hods, e.g. a saline-sodic soil haviug an impenneable Ih{cr of §5.cm width at a soil depth.-tn this case,

‘a combination of physical and chemi cal metlxods may be btfiter than the use of either chemical or phys:cal-
mcthod slone. In most of the cases, this approacu 19 p:aotxccd for the reclamation of snlmc-sodlc!sodu

an

- _5011., at farmers' level. ' ; ) l ) s
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Az already discussed, gypsum is the most common [y used amendment Jor the rer:lamaflon o

:odic. .and saline-sodic sofls. However, in a developing country like Pakistan, although gypsim i"\\ C -
! "f” "Gb’c In abundance yet its potential use is limited becanse of the fact that an amount of more than .
Rs*7000 per hecrare (considering an average gypsum requirement of scdic soils = 14 Mg ha') is

needed to purchase the amendment only. This price is h:gh to be incurred ty the small Jarmmers \
occupying the greater part of . he affected soils. Thir is one of the mmafor reasons for somewhart fow
progress of sodfe soil reclamanon in the country, It is iniperative fo sort out some ma!erials' capab.e

of rcclamrmg .roa’lc sozls particulaily at relatively low tmlim costs. :

: .

.-Eﬂ."l?.dC.Zo.«z\.j,, ‘g,.tgy,l /Z’ ,{UJ,{{“_

AR Mluuﬂm\ /uwbjmm&
| ] wdig b /JUJ &J@
: ﬁi/ Ceﬁgﬂ_ﬂfmdz“4%%

e, etk

]
\
ey,
e
o

Scanned by CamScanner

e s B T




