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BXPERIMENTAL RESULIS AND DISCUSSIONS IN RECLAMATION
AND FPERTILIZERS,

4 grealt mumber of experiments were conducted in the
Viedma Bxperimenial 3tation, snd Table N*1 gives the

1ist of the 19 Ixperiments which have been initisted

and their locations. They were pari of the 30 Experi-
ments designed of the Viedms Project. In this connec-
tion the reader iz invited to study the detailed descrip-
tion of these Dxperimente in Veolume III.

The resulis of these experiments were encouraging, 2s
they prove that the preoductive eapaciiy of the soils of
the Viedms Valley casn be slevoted as presepnied heve-
after in their corresponding sections. 1% is worth
mentioning that some of the salt affected soils were
plented with 360 wind break trees (alsmes) in April 1967,
giter the seoils have been reeclaimed in Block of the

o
Beclomation Mield of the 3teticn. The treeg show 100%
suecess and were healthier and 1 -~ 2 times taller than
pther 2 or 3 years older. In addition some other field

plots were turned after being reclsimed to fertilizer

i)
[

experiments for Barley and Alfalfa (Exp.l8}), in Bloeks 1
and 2 of the Heclamstion Pield (Plemse sce Table ¥® 155

Soils of the Froject can be reclasimed with variable
degrees of response o the leaching processes and the Lo-
ma solls regquire the longest Wime of a1l other Series;,
Lesching can be done with 1-4 and sometimes uv to 8 feet
denth of water o sccomplish the process.

Gypsum smendment is needed a2g regquired and the doses are

neither cosily nor high.From less than one to 8 T/H gype-

gum amendment is nseded depending upon the degree of the

harmmful excessive salis present and the depth required to
be reclaimed,

Pertilizers cen give meximum possible yield up to 44,90 T/H
fresh weight of combined crops of alfalfs and barley sesded
together upon the application of 300 Kg/H Nitrogen.Phospho-
s gave good resulits of 10.74 T/H fresh weight of alfalfs
upon the application of 100 Kg/H, ?285 o

*
Ty

o -4 . g o~ Y
Potassiyn regulis ares
and magnesinm presence
~g
2]

chengeable couplex.

not yebs defined due to interacticn
in execesglive queniities mm the 8x—



1. Lysimeier Bxverimenis on B differsnt series of
the Project.

4 lysimeter experiment hes been designed to study
the resction of & different seli series of the Fro-
ject under reclamation process {(Vel.IIT - Part 5).

Upon the appliecstion of walter glone or water plus
grpesurm in smell doses to the spil surfece in these
Lysimeter cases, snd sccording o the fisld oper-
25 been designed for thet pur-
poge, the following few remsrks have been couclu -
dads The resulis were very encouraging sund ithe
resder is invited to check ths correspunding Tebles
from 2 %o 23 , znd Figs. from 1 to 11 Tor more ad-
ditional conclusions.

11 épplie@tiﬁm oL 2@ am&af'waﬁ@r denth din 1 - 4 doses

Chenges in soil properties under reclametion show

thereis & decresse in the water saturetion percein-
close to sbout 20 %y, snd & slight decresse

sehangeeble soil properiieg.

4
LY

i
in the =

The rete of decresse in the scil properties is smel-
ler in the lower layers thew in the upper layers .

The soluble cetions of the sebursation exirscet show
z sironger picture of reduction in slementsl COn-
tent than the exchangeable caition content.

The totel soluble selts, totsl cations and totel en-
-jons show faster decreese in combent in the upper
layer 0 - 30, then in the lower layers of 30 - &0
or 60 - 90 cum. '

1.2 Applicstion of weter plus gypsum in l-4 doses

Then gypsum is incorpereted in fthe process of re =
clamation 211 the chesnges in so0il chemical and phy-
sicel properties are sccelerated. Even the cheanges
for exemple in the gypsun content of the soll,show
sometimes @s much as T75% reduction between the ori-
ginal velue and the second lesching(Pr.368,5e.03.2).



1.3

The lesat chenge that takes place i3 in the aveil-

able Py Oy which show some increase, then decresse

upon the successive application of weter. This facet
can be explained that the total celecium gusniity

in the active form in the soil balsnces the activi-
ty of the available phegphate, thus resulting in s

vemporary no fixetio opr release,

Reactions and chenges in the percplated water.

The percolated or lemchste water hes been collsched
avery two hours and until the percolating water
ceaged after each given irrisstion, and the results
ghow that toiel soluble salis, tostel anions and to-
81 cationg reduce with waier snd water plus Eypsun
amendnent .

The rate of reduetion in salt snd water properiies
is close to the changes in the solil sstumibion exe-
tract than it is to the exchangsables colleidal pro-
persies. Charts presented in Fig.l - 11 show the
decrease which took place in this Lysimeter expe -
riments. 1% also shows that sccording to the va -
riebilisy of soil properiies, their response is dif-
ferent and is beling reflected in the rate of sali
comtent in the leschate weter for thess 8§ different
seriss,
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Peods
g:i;
L
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Saline soils
PEa

&é
i
o
[
i
Bt

forent depihs
soils sbout one I n of watzr can reduce total
salis up to 80=90 % of iis original guantity.

Light alkeline zud seline soils will reguire the azdd-
lﬁ¢%£ of gypsum. 4And the mep of gypsum regmirement of
.

£, ot
the Primere Htapa }mﬁi@mwaﬁ the quanbiity esleulsated for
aseh lnestion{ippendix I, Yolune §¢)¢

Alksldne soils resists lesching stromgly snd godiun can-
not be romoved from the soil unless it is nmentrslized.



The chief forms of azlkeli present in the Project scils
are sodium carbonaies, sodium sulphste and sodium chloride.

Heutralizing of the sodic soils with gyosum befors leadh-
ing csuses the seving of plani food zud the determinsg -
Fion of the toxic limis of black sliksli under Fisld cone
divions is diffiocult.

in sone placas plants are doing well in & concentration
of slkeli thet iz provisg detrimenial {by snelysis) as
deseormined by the soil sample snslysis taken et differ-
ant depihs of ths rool zons.

When the procsss of reclaomstvion stops or is inlferrupied
for 3 or 4 months, selts con be ineressed by zbout 50%
more then She originsl valus.

Beclamstion with gypsun dissolved in water will show
faster resul%s in the upper and even middle 0=30, 30-60
layers than the resulits obtained when waiter is added
alone and gypsum is brosdeasied snd followed by waler.

Tome soils {(Series 08.2) shows the lesst response o

reclomation: some pards will reguire something around
8-12 feet of water before the salis can be insured to
have been pushed downwards in the soil, '

The additicn of gypounm iz 2 must 28 nost of these loms
soils sre seline slkaline =nd moke about 208 of she
area 0Ff The Pripers Hinps.

Gypsum obstained from Allen or Cince Balios of the Upper
Vellay has & good quelidy snd it was used to recleim
the aolls in the BExperimensel Stalion.

Viter gypsunm treatment, it is vitel %o give the lesst
tillaze opereiion. 4 legume to follow end plowed under
50 gzive » pulse %o the soil's capebility, is vital.

Addision of gypsum on the surisce aven in gresier gquan-
tisies then necessary as caleuwlsted will help tolerats
nore concentradicn of foxic sodiuvm in the subsoil.

Ohemicnl emendments should not be considared an expen-
agive iten for reclsising the seils of the Project in
relation %o other form costs involved for colonization
GEpecis.



Reclemation with Orgenic Matser is & very slow process,
and its resulits cen be offset inmedistely by the effect
of wind and fast evaporetion, thus bringing the sslis
up sgain a2long with the uwpward movement of watér.

Fot culture experimenis should be adopted oxr at least
coupled with Tisld spplications, to give a quick practi-
cal clue on how different soils known for high toxie
percentage of black salkall #ill resct to different plants,
forages and vegesables bsfore & large scsle plen can be
undertaken

The salinity snd alkalinity chengss, 8s well =8 the field
calendar and discussions of spseific conclusions per =
taining to sone rondomized plods sre presented at the
end of this Appendix, (Tables 43 - 54, A,B and C).
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Bgsponse of seline and slkeline soils to different
treatnents.

8011 salinity and alkelinisy with respact to
their degrees, their coubinatioms and their location
in the 3 respectiva depths, 0-30, 30-60 snd 60-90
om. comelude the following: when small quentities
of gypsum wers applied with only ome foot depth of
water on the soil surface (Tables 25-3T)

1} Whatever the quantity of f%olal soluble salts
may be on the surface layer, bhetween 26 snd 8 mmhos/
cm, me foot depth of water with gypsum at the rate
of 0.5 /M removes 90% of the salts and about 80%
pf the salis in the first and second 30 om layers
succesively.

2) Up to 21 mmhos salinity which is very high and
very high alkalinity in the medium layer 30-60 cm.
one foos of water impregnated with 0.4 /0 gypsum
when applied on the surface soil czunreduce both
salinity and 2lkalinity $o z fairly good level .
Plot 43.

3) High selinity end s2lkelinity in only the upper
layer, can be recovered snd the recovery cen even
be extended to the depth of 90 cem. by the applica -
tien of one foot depth of wate in which 0.5 T/H gyp-
sum hes been dissolved. Over 90-80 % of the toual
salte ond up to 53% of the Exchengeable Wa con be
removed as in PLOT 46,

43 Ome foot of water in which gypsum has been dis-
solved at the rote of 0.4 T/H has reduced the totsl
sgluble salis expressing @& value of 26 and 21 EC in
the depth of 0-60 cm te a value of 4 mmhos; eboult
92,0r 80% selts has been removed. 4t the same time
the alkalinity has been highly increased inm the lo-
wer layers as in PLOT 43.

5) Moderately high selinity (ressricted to tole=-
rable crops) with marginel alkalinity will #urn to
higher salinity snd strong alkslinity in the 3rd .



3.1

layer as the total salis incressed by sbout 204
then its originel value and the exchengesble 50 -
dium percentage is incressed by 266% its originsl
vzilue in the 3rd. 60-90 om layer whenm only eme foot
of water with 0.4 T/H gypsum dissolved is spplied
o the top of the 1lst. om. layer. FLOY 436 .

6) When gypsum is dissolved inm one foot of weter
up o and o% the yate of 0.9 T/H snd applied tn the
surfsce of the soils,it will ceuse o reduction in
total spluble salts mnd exchangeebles godinm percen—
tage to & very good extent in the upper layers. How-
gver in the Llower layers total soluble selts will
be incremsed from 14% to 379% and the exchangesble
sodiunm percentage, cen be incressed up $o I20% .
Tity}t‘ﬂ:}i% 4’? ®

The process has 1o be continuved further to
ingure the recovery of the 2nd.leyer and to prevent
the increesed desnger in the 3rd. laysr.

Small doses of gypsum cammot do better even
for merginel alkelinity end the exchangesble Wa %
can be incressed by 305% its original value JJLUT 45,

Hesvonse of the 90 ocm.depth of s0il ftrested with

gyosunm disgselved in one foot depth of welter .

Wpen the entire depith of 90 epm 18 tLusen &5 one ynit
end the gelts were aversged throughouls thet depth,
the chsnges in Htobtsl soluble salls spd the exchan-
geahle sodium percentagez vwere different and geve
the resulis, as reported in Teble 3L 3 and the fo-
1lowing main condisions csn be drowns

1) The sverzge incresse in totsl selis and in ex-
chengesble sodium percentage is only due 1o the zo-
cumulation of selis in the last 60-90 cm.layer.

2} Msrginal salinity snd merginal elkslinity hes
been incressed upon the application of 0.5 T/H gyp-
sur disgolved in one foot of weter. FLOD 44.

3) Modererely high selinity (restriesed so tole -
rant erops). (Between $-16 mmhos) withs



a) Tolerable alkelinity can be improved to suit
segnaitive crops with one footb of welter with
0.5 T/8, gypsun disselved. PLOD 46,

b) Tolersble slkslinity can turn 0 merginal
alkelinity with 0.9 T/H gypsuwm when epnlied
with one foot of water. PLUT 47.

¢} Very high slkelinity will Yurn %o @ sirong
slkelinity in solls with only 0.3 T/H gyp-
sum applisd in e fool of weter. PLOT 45,

4} Very high salinity snd very high slkelinity
can tum o strong slkslinity soils with also may -
ginsl sslinity if they receive only one fool of wa-
ter with sbout C.4 T/H gypsum. PLUT 43,

%) Swell doses of gypoum can recluim the upper
layer only with one foot depth of water but csnnotd
ensure reduchtion in either sslis or exchengeshle
spdium percentage in the lowsr layers. It will rg-
guire either addistional guentities of water or 8de-
ditional guantities of water plus & higher dome of
gypeum t0 recover the entire 90 com.depth of seil,
This will depend upon the originsl degree of sali-
nity snd slkalinity thelr depths and their combi -
netions.
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Loma Invessigetions . The following are some pe-
sults of the Loms Seriaa
Ko.08.2 of the Project. -

Regardless of any previous trestment in about
half & yesr and with the spplicesion of wabter which
was ¢alceulated roughly to be about 6-8 feet of we-
ter, the resulis of some solils of the Loms Series
Ko, 08.2 are recorded in Table No.33 Field Czlendsr
in Tables I-B. These nostly saline slksaline soils
were tremted with 1, 2, 3 snd 4 feat of water sp-
plied %o %the soil with snd without different guan-
tities of gypsunm. The vardsbility of these resulis
can show clearly that every locnlity should be con-
sidered as & sepsrste ideniity and whet is proven
0 be comclusive for one spot might not be so for
the sdjacent soil due to different soil phisicsl
property snd layer separstes sud seguences. These
gsaline slksline soils end their beheviour under
guch treatmentis cszn support the following mein con-
clusions:

hpplication of 4 feeb depth of weter with snd with-
oul sypsuile

When 4 feet of weler applied ai different tines
throughout &8 year period wiith the apgimc tion of
gypoum, at the rete of 1 B/H, ss in Subplot 16 C I,
the t@ual spluble saelte hes besn iﬂur@w%@ﬁ by &b~
out 26 % more then before in the upper layer of

30 cms. and the reducilion is shown te be no more
then 17 or 28 % in the successive lower layers.
However the totel selis sre £%ill limiting and
show gradusl incresse dowmwerd.

¥isth regard %0 the exchangesble sodium percentisges
it is moticed %hat only 5% decremse ook place wn
the surface layer an no more than 32 % hes been
removed in the lower layers. ind the sodium exchan-
geable velues are siill very limiting.

Subpleot 17 C I which only received 4 feet of water
end no gypsum wes sdded,shows the following resc-
tionss
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This Subploet turned 4o be more szline slksline
then before as the result of water spplicstion s-
lone. The salts have been incressed throughout the
profile by velues which renge:beiween 163, 116 mnd
35 % more thanthe original velues in the lsyers of
60~90 cm., 30=-560 em. znd 0=30 cm. successively.The
egxchangesble sodium percentage also hes been ine
creased up ¢ & velue of 11 % mors then ite origi-
nal valuee

Therefore when gypsum is reguired to recleim the
soil and was deunied both totel solis snd exchange -

avle sodium percentege will he incressed them befo-

re end the denger is more promounced in the lower
layers than in the upper onese

dpplication of three fest depth of water with sud
withoul gypsulte

In seils where high selinity is only in fthe lower
layers end slhkelinity is excessive throughouit the
depth down o 90 cm. g in Subplet 17 C IX, three
feet of water reduces the Hoiel soluble salis only
in the first 30 cm. layer. In the second 30 cm.da-
ver &s well 23 the third, the rate of reduction was
less in comporison with the first. '

The ezchengesble sodium percenitoge was also reduced
in the first 30 cm. layer to o good level, and in
the two lower layers the rete of reducilon weg less,
ahout 40 %.

Yhen gypsum was sdded s% vhe rate of 3.8 /H o seil
even with gresitersalinity snd more slkelinity, the
total soluble salis hes been reduced to & more #8 -
tisfactory level, About 84 % of the salis has been
removed in the first 30 om. layer and 92 % in She
second 30 cm. leyer snd 75 % in the third 30 cm.
layer. The entire depih cen he considered as free
of harmful salis.

The exchangsable sodiuwm percentsges has also been
reduced then before slthough the soll show that it
4t411 needs the treaiment e be carried further.
This condition czn be presented by Subpled 16 € Il
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4.3 Application of Ywo feet of weter with and withoud
EYpSulie

The applicatiocn of two fees of weter only %o the
szline slkealine so0il in the lome series, reduces
the total soluble salis in the top layers,vwhile

in the lower third lsyer the sslis hes besn incres-
sed by 100 %. The exchengezble sodium percentages
although thay heve heen reduced by sbout 50 4 in
the upper 60 cm. loyer, yet it is s1ill linmitineg
gll through the three depths snd has been incres—
sed by 237 % more then its original quentity in
the third layer. This case ia noticed by Jubplot
18 ¢ 1T .

Subplot Ii received the same treatment &s
Subplot I except the latter hes also recei-
ved gypsum 8% the rate of 3.8 7/h,

i C
18 ¢

The reduction in sald content iw neticed in the
first 30 cm. layer, while the other two following
leyers 85ill need $the tresitment to continmue. The
addition of gypsum shows & considersble reduction
in the exchangesble sodium perceniage throughoul
the profile. Nevertheless the reclamation treat-
ment has to continue.

4o4 Application of —one fool depth of water with snd
without gyrsun.

The applicasiion of one foot of weter bas csused a
depth of 2 fest of so0il to be Lree of horminl selis
te 8 good level.

This goes for ftotal soluble salis as well as exchsn-
geeble sodium percentages of the %top leyer ss shown
in Subplet 20 C II

On the other heund, one foot of water when it fol-
lows the spplication of gypsum 8t the rate of 2.4
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T/H does reduce the high exchengesble sodium
paercentags 10 & mergingl level in inly the first
foot depth of scll es provea by Bubplet 21 ¢ I,

znis indicetes that the process hes o continve

for more time and thet one food of water iz not

pufficient %0 reclzinm the Lowne solils.

Thereforg,while 1 oxr more fest of weter show
positive resulis in sonme wgv@s mﬁ doas not

meke & rule for sdjecent spots and when gypsum
ig aspplied, the differences r@ more in foous.

Too PrET IIT which follows
Bl ®

Moouseions of some FIELD PLOT ¢restmenis sre listed,.

Cheanges in gross inteke refe for Lesching FErperimants.

Generally gross iniske rajte of normel seils shows
inevemne then followed by decresse while the soils
which requiesre reclometion Trestments show tuly
decrease en the indtske rste. The fooster the ssly
sffected soils Yurn to slkeline, the grester the
reduction in 1;m intake rete shows up. Iable Nm»33.

Plot No.1l shows how normel soil tskes water, as
the gross indtake refe incremses Ifrom 22.3 4o 27.5
%0 31.6 then dreps back 1o 16.06 mm/hours, upim the
spplicstion of one, two, three snd four feelt depth
of water to the soil surface, succesdvely.

Ylot No. 3 shows how salt sffectsd soils show o

sharpy drop in its intske rate ay ite alkﬁlimity

gembent increeses. Upon uh@ gpplication of four

feet depth of water the resulis were 34.2 to 5.9
0 3o gnd 1.8 mm/hours .=G&&ﬁ$&V@1J®
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PART I1. FERTILIZER EXPEATIINTS,

Effect of five levels of nitrogen, sixz levels of
phosphorus and 4 levels of polsssiunm, sepsrately
and in combinetion wers studied on combined crops
(elfalfa and berley which were planted together).
Hitrogen was added =s ammonium sulphete while phos-~
phorus was added &s supervhosphate and potassiun

as polassiunm sulvhete. Also, time of nitrogen ap—
plication in %wo or three times has been considered.

Poteasgiun deficiency sympions were 0bvious, posgi-
bly due to magnesium competition in the 30 - TO om
leyer. Some nutrient solutions olso were tested

by folisge sprey o recover some iron induced chlo~
IOsege

re shown s2log o bhe

W

Mangenese, zinc snd coppern
iacking.

The micronutrient deficiencies might he due to the
unbalzvead nutrients in the salt affectied solls a8t
the present stage. However, ithey should be inves-
tigated % lengh end watched for. 4% lsest a test
plot programme should he initizted.

The experiments which were conducted in the Viedms
Bxperimental Staition were listed in Zsble No. 1
end the tesi plenits were the combined crops of al-
falfe end barley. In @ positive sense these expe~
riments prove that crop produciion cen be elavated
by the spplication of plant food clemenis end gave
the following conclusions.

i, Nitrpgen Besgnmmse.

i 5

There is & good respmmse 0 nitrogen (Pig.l2}.

1.1 A1lfelfa.

It shows best aversge yield $o nitrogen spplled
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(1ol Alfslfs)

at 200 kg/hectars. The yisld wes 8,58 tons/
hectare fresh welight.

1.2 Eerley.

Berley shows o good respouse and grodusl increne
8@ in yleld with incresse in nitrogen applicson.

The best sversge was 31.34 tops/nectzre Fresh
welight when 300 kg nitrogen was spplied.

T e - e B s G am e Gy B T o & R I
fhe oversge respumse Yo the differsnce in appli-
e 05 T W, o T T a5 e e S gt oo s B il
catlon between 300 to 200 kg nitrogen wos 13.92

£
E Y i N A Yo vmrn b
tonghecisrs L WRLERS .

The meximum obtained yisld was 34.6& tons/ hects .
fresh welght due Yo the applicetiom of 300 kg
JEom nitrogen.

1.3 Combined Crop of Barley snd Alfelfa.

Best avoerage iv viald wss 38.38 tons /hecisre
frash weight corresponding to 300 kg/hactare
nitrogen.

Usximun possible yield wes 44.90 tone hectors
fresh weilght to 300 ke/beciers nisrogem.

Sharp incresse in both the svernge yields snd mo-
xivun yield es the dese of nitrogen sprlisd is
incrensed,

411 the sbove menticned points ere regisiered in Figu-
re 12 5 Ritrogen Besulis.

1.4 Averspe Eitrogen Besulitz for the Vhnle Bxnerinen—
8l Station. i

Bighty replicaies were distributed 1)l over the
Zxperimentsl Stetion in good, Just reclsimedyand
5t111 under reclemation soils. The sversges of &
replicstss for the cosbined crop of elislis plus
berley (in 1968) wes 24.9 tons/hectore fresh weighs
whan 300 kg/hecture nitrogen was spplied. At the
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rate of 100kg/heciare mitfagen epplied, %he
yvield was 18,6 snd 2.6 tons/hectasre fresh weight
for 29 repetitions. Ubvicusly, thers iz z gre-
dusl incresse in the combined yield when the ni-
trogen dose incrseses from 50, 100, 200 up %o
300 kg/hectare nitrogen epplied, Fig.l3.

1.5 Hitrogen Split spplicetion on Combined Crop of
Alfelfs plus Berley (Fig.if).

A comparison %a*weem yield respwmse o 50 and
100 kg/hechare nitrogen wes mede in 8 Just re-
cizimed s80il an @Lamusa for the first time.The
nitrogen was ﬂJ 1& et plenting time, Tp3 iwo
months later, nd three months later, To .
The resulis wem resting snd show thet:

i
] w
if?

;,wu
b e

&3
F
[R5

{

5

nen the nitrogen dose was higher, the yield

weg highare

When nitrogen wes added 2% one time, the best
resuits when the time of spplication is gt 2
months later for the smell dose (50 kg/h) snd
2% 3 months later for the high dose of 100 k/h.

PBest time for eplit applicsvion is et 2 emd 3
moenths olds

Vaximum value obteined ig when nitrogen is ap—
plied 2t one dose &% three months 0ld and the
d@:»sa ras high, 100 ke/fh.

More comelusiong can bhe obtsined snd this

experiment is warrsnt further expmnsion to cover
larger doses up to 300 kg/hectere nitrogen.

2e Yhosphorus Hesponseg.

There i® =n incresse in the averasge yield of
alfelfa zz the dose mi phospheorus increrses
from 0 up to 300 kg/P 0s/hectare (Fig.15)« The
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Phosphorus )

yield was 8.7 t/n fresh weight when 300 ke/Pps/h.
was added. '

The maximun possible results wes 10.T4 tons /hectare
when only 100 kg PoUs/hectere wes applied.Also thir-
ty kg/hectare gave o yield of 10.33 tons/hectare
fresh weight. However, there is & good response o
Po0r doses of 30, 100, 200 and 300 kg.

The sverage for berley shows a reduction in yield
when the plant received 30,100 and 200 kg/hectare
P205. The meximun berley yield obtained when the
plant received 300 kg Pglg/hectare was less then
when the so0il receives O phosphorus. In other words,
there might be no response to phosphorus ag far as
barley goes.

The average of the combined crop of elfslfa plus ber-
ley gave 23.03 tons hectare when the s0il receives
300 kg Po0s/h. While the yield for the combined crops
when there is no phosphorus spplied to the soil goeve
21.7 soms/heciare fresh weight. To the doses of 30,
100, and 200 kg Pp0s/h the yield was less than that
gbteined when %the seil receives no vhosphorus at all.

The maximum possible coumbined yield of slfelfe plus
barley supports the ssme conclusion. The meximun pos-
sible yield was 27.66 tons/hectare fresh welght a%
300 kg/hectere Po.O0- in combrast Yo 29.15 toms/hsctare
fresh weight st é feval of phosphoms.

The reduction in barley yield to incressed dosss of
phogphorus from 30 to 200 kg/hecture is due to plent
competition 88 the crops wers planted bogether. I
might be slso due to sowe phosphste fixation end
precipitation with calcium es sowme parts of these
goils were Jjust reclaimed.

Potagssivum Hesponss.

o r@ﬁp@nae to 50 kg/heetare Kol when the plent recei-
ves 200 kg/hectare nitrogen snd 60 kg'hectare phospho=-
rus. Bven 100 snd 200 kg of potsssiunm gave less yield
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{3. Potasssiunm Response)

then when only 30/kg/heciare of phosphorus were
applisd (Fig. 16).

1t might slse be due to excessive megnesiunm in the

lower 30 « 70 cm layer.

4o Comperison of Fourteen Different Trestments of
¥ - P - K for ilfelfs plus Barlevy {(Pis.16).

The resulis of L4 different coumbinstions with respect

t0 the sversge yield of glislfe was best obisined when
300 kg PoUs wes appliede. Iwo hundred Kg of nitrogen

gloue gave second best results. Third best yield was
ohizined with 60 kg P05 and 200 K0 was applied.

Best resulis obtaines for berley averags was when 300
keg/hectare nitrogen was applied. The yield was 34.6

t/h Tresh weight. This wes followed by 200 kg/h ni-

trogen, as the yield was 26 %/n fresh weight, or 200

kg/h nitregen snd 60 kg Pols - when the yield was 23.3
%/ fresh weighte.

Best average yvield for combined alfalfs aud barley was
obtained when 300 kg/h nitrogen wes added. The yield
was 38.4 t/he ©Other good resulss was alse obtained
with 200 kg/h nitrogen sund 60 kg/h PUs ss the yield
wag 27+3 t/h fresh weight.

Fext to this there was o possible yield of 29.2 %/h
fresh welght of corbined crop when the soll raceives
300 kg/h nitrogen =nd 60 kg/h phosphorus. ¥When only
200 kg/h nitrosen wes added the combined yisld was 264/he

Other comclusions can be drawn from Fig.ld and 17.

It is %o state beyond doubt thet thesme exporiments
which were conducted for the Lfirst time in this Zone
have proven thet plent food slemente are needsd to
build up the soil fertility and increase the produc~
tion of the lsnd. There was & posgible fresh yield
up o 44.90 t/h fresh weight slfalfa and/or 34.66 /b
fresh weight barley, when 300 ke/h nitrogen were added
828 ouy experiment show.
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oconte )

leo, spliv apwlie&tlﬁﬁ botween planitiyg time and
2 months later sulls the sres and gives betier re-
sults when 2 smell dose is sdded, then application
is better at 3 months lafer., Best coubinstion whiech
suivs the ares is when phosphorus is spplied &% the

e of 100 kg/h alone or atk the rate of 60 ke/h
when supplied with 200 keg/h niirogen.

Ferviliger experimenis should be progremeed end exe
panded Yo cover sress snd field, following these po-
tential resulis. The suggested Ffertilizer recoxmen—
dations cited in Volume III § B well &8s the experi-
ments desigred and outlined for plant food elements
should be 2 guide for further investigation snd gx -
periments. ¥We should slse bear in mind thet m@xtl
pobzasium nor niirogen fertilizer give their full
effects without adeguate s ugp’l&ﬁ of the other.
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Colbiv

This was takexn op in the suppested Soil Benogene
&ppendix I, Volumen I1I. The problem ef the woil was
meinly due to sslinity and seil surfece cracks waich
wis elinineted through leaching process and 118 YECODER-
detione ligbed in the t1lllsge practice was adopiteldy as
the resuits of some reclzimed sell weas Bursed 0 Ferile
liger Axperiments (Hitrogen Split Applicationje
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PART III . DISCUSBSIONS OF 8own

TWTTNTOTY CURT U RTTOR A e
FLETD PLUT TREATYEN

iIn this part individual discussion of the responses
ol some Field Flots znd thelr psrticulsy resciions
t0 the different trestwmenis they receive in the
fi@lﬁ,g ZIra ﬁlb@ﬁu

The Tield Uslendar of esch Plot describes the kind
of trestiment it receives during this trestment

The chenges thet took plesce in the scile of ihese

Plets ere cited in Tabley 43 = 66, And the dis -

cussion of esch individusl Plot is nmentioned here-
aftar.

Disoussiong.

Pleot 13

This plot is 2 saline elksline one. Itz resulis ef-
ter the edditicn of one foot of watey has caussed o
reduction of something between TO o 90% of its ori-
ginal salis sg ghown in plotv 13-4 Tegsrding the
axchangsable sodium percentage, it csn be said thed
it hes beenm also reduced by & velue that resnges
hetween 46 Ho B57%.

Lfter the application of suncther feet of weter the
tosal salt removed wos hetween 30 and 90% end the ex-
changesble sodiunm percentoge hes been reduced by 60
t0 TO percentegs.

The results hetwesen the first snd second foot of wa-
ter, which hes beep sppliied within one nnth eperi,
and the ssmples wers 4 months apert (3/4/67 end
11/7/67), indicste that about 40% of the salt hes
been removed in the First 30 om.layer but in the se-
cond 30 cm.leyer it hes incressed by 42% more and

in the third leyer i% has been reduced by 26%.

Denending upon the %oisl quenitity of exchangesble
godivm percentage the rote of reduction can be deter-
mined. “hen the originsl velues ere high the reduce-
tion percentage is low snd vice vaerss {Subplot 13-B,
v 13=0, results of lat snd second foob spplicetiom

of wgter.



After the eddisicn of nore waster (4 feet) in
rigd of ebout 4 months, sswmples were tshen afte
about 2 more nonths.

i
L
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4

These counclusions csn be atasited.

The tosel scluble sslts hes been reduced by & toisl
velue of 93 4o 96% in the upper 60 om. layer snd ohe
1¥ by sbout 35% in the last 60-90 cm. layer. The
exchangesble sodium percenisge cap be reduced by BO%
end sometimes 86% its originel velue. Obvicusly

the rete of reduction is higher in the upper layers
gnd Llower in the lower layers, '



Plot 18

In selty soils sbout 80% of the sslis has been remo-
ved by the spplicniion of one foot depth of weter.
tnd sbout TH5% 0f the remsining selts were removed

by she application of the secmd foot of watey depih.
hnd beiween 90 gnd 80% of the originsl salts can be
removed down to & depth of 90 cm. afier the washing,
with 2 feet of water (Plot 18-0).

The percentsge of the salt removed can be up to 407
of its original quentity even when the soils are
szline allkaline {(Pleosw 18-0).

Thirty one per cant of the sxchesngesble sodiun per-—
centage can be removed by the spplicetion of ope fest
depth of weier and st the depth of 60-80 cm layer.
Upou the syplicsiion of znother foob of walter this
percentage cenm resch 50% of the criginsl guantity.

Lpplication of gypsum even &3 low as 2 tons /hectere
followed by 4 feet of wetery reduces the originsl
quantity of salis which has been between 8§ and 15
mmhos/en, domn to 0.5 4o .7 mrhos//em. Iun other
words, o 4%.  The originsgl sslt quentity wes left
gnd 96% was removed throughout the depth of 0=00
i o the soil. The same trestment reduced the ax-
chengesble sodinm perceniazge from between & and 29

75 snd 25 % of the criginsl veiue wes removed
succesasively throughout the depth form O %o 80 cm
and only 25% wes left dn the upper firss 30 om layen
and beiween 30 snd £25% wes removed from the originel
value successively in the layers 30-80 om snd 60—
90 cm.

The smmount of selt or exchengesble sodium percent~
sge removed from the soil is always smell when the
originel selt content is & smell guentity (less then
4 mmhos/cm for the soial szlts end less then 15% ex-
chengeable sodium). The total sall coatent csu be
only reduced by 23% in the upper layers end 75% in
the lower leyers. 4nd the exchangesble sodium per-
centage csn be reduced by 16% in the uprer loyers
and this quensity can be incressed up o 46% re -
moved in the lower layers,



Plot 19

It follows the
mein festuress

@

ame pottern ss Plet 18, with these

sometimes the =.1% cen incresse whﬁww its originsl
vaiue by *w” smmount of 200% between the time ome
foot end the 204 foot of wster are mgyilﬂa { Zmonths)
and it cap incresse up o 170% upcn the wusage of
gypsum aven wh&m the latier wee followed by 3 fest
of watery this is when the originsl sslt content is
below 5 mmbsa#bm and the gueniity of gypsum is in

the vicinity of 7 tona/hectsre. This incresse in
galt is throughout the entire profile down to @
dapih of 90 cme

The exchgngeshle sodiuvm percentnge can increase
when 1% is 8% & low level, below 15% by ths appli-~
aticn of one oot of water slone by 66% its origi-
mel value in the Znd 3o cm layer. This condition
sn pe offset by the epplicstiome of walter,; one
fmmﬁ gpch time. Tnder these conditlions the exchan-
zesble sodium cean be reduced by 96% its criginel ve-
lue &8t the top leyer (0«30 c¢m) =nd by sbout 50% in
the 60=-90 gm,lﬁyawﬁ

Fioplly, 180, ‘anlis mey incresse s well so the ey~
chengeeble sodium percenitsge, especially in the
third lower layer 60-90 cm when the provess of re~
clamation stons for sbout 4 monthe and starts sgein
when the soils are sstureted. This incorezse &ﬂn

e by 14% or 15% nore then the originsl velue(19-C,
6090 om layver). The exchesnpesble sedium can re—
port 25% or 20% mere the velue found in the soil
before the 4 months {(before the gypsum and the water
spplicstion) even if the gypsum guantity is as
1ittle es 2 vons/hecters.

Yhen scils ere good saline slkeline heving $o581
sgiuble salss over 1§‘mmﬁmﬁf@m.amd exchangeahls $6-
dium percentsge over 30 throughoud the profile, the
applicetions of one foot of water mey incresse the
total sali comtent in the upper 30 cm lsyer by aboul
25%, mnd oniy reduce the middle layer by about 9% ,
end the third leyer (60-80 cm) by sbout 16% of the

f



25

totsl salts. The reduction in the second layer ocsi
sccount for the incresse in the upper layer. In the
exchangesble sodium parcentage sn inorease by sbout
25% over the criginsl velue is expected.

Applicaticn of gypsunm at the rete of 3@Gﬂﬁmnctar@9
followad by two spplications of water, one food
depth szch znd one nonth apsrt, can csuse the ioisl
sslve din the upper snd middle layers (10-30 and
30-8C em layers) to be roduced by about 60% instesnd
of its increased vslne &u@ to previous weter irest-
ment. The ssme trestment cen slse reduce the exchone
geable sodium content from ¢0%'ﬁhwﬁmﬁhﬂ&? the depih
of 0-90 om 5o 30 snd 50%. This coge is cleeriy de-
mongtyated by deita of the 25 4 Subplot.

Yhen soils sre low in tolal sslis cantdent but heve

& tendency %o be mlkaline, the spplicetion of one
feot of weter will neke the entire depth of soil
alkeli snd incoresse the velue of exchengesble sodiun
percentege up to 1304 its oriminsl wvelue. This in-
crease in the exchangesble sodiuvm iz on the zcoount
of the reduciion of the $oisl soluble salts § Sub-

However, upon the appliceticn of gypsum by the velue
of 2-4 ﬁﬁnﬁ!%&%ﬁ%ru follpeed by 2 feel of water,the
selts were reduced by up to 60% snd the exchenge-
able sodium is reduced by slmoss 90% and 80%. Lnd
the soil is completely recovered in both total selis,.
a8 well as echengesble sodium percentage. The ten-
dency %0 slkelinity is being sufficiently offset.

This picture ie reporied, but g% & lower degree, Tor
the Subplev 25 C.
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Plot 26

Saline slkeline seil shows that jots
cen decresce by the epplicsiion of not of v
ter while sofiun perceniage can incresse ob the clay
complex a8 2 pesult of the same tresiment. Yhile
selée were reduced by sver £0% or 40% in the leyers
0=30 or 30«60 cn, it hze been incoressed in the loW-
er 60-90 om lsyer by 7T%. 7The exchengseble sodiunm
complex hes been incressed by 67d%move then its ori-
ginal velue snd while being redweed in the middle
layexr, it hss been incressed in the lower layer by
about T5%. The spplicstion of gypsum followed by
only ome oot of water csused the total salis to
show fyriher reduction up %o 50% more than ¥the el-
resdy repoyted dats before tresiment, snd the clay
complex showed eboud 30% reduction in %he uuper
lever oulyy the gypsun coused sccumilstion of the
exchengesble sodium to teke plsce in the 2ud.layer
{60~90 cm). The exchengeable sodium hes heen Increso-
ad by 65% over its original value.

This will conclude thet one foot of water following
gypsun trestment is not sufficient tuv sceomplish the
dasired reduction in szohengesble sodium percentage,
(Plot 26 A}, ; |

A% 8 lower degree of el content as well esexchengse-
gble sodium percenisge, this ssme tresiment cun lesd
0 beiter presulty the lesser vhe gypsum guentity be.

When gypoum was 3600 tons/hectare, the slightly seline
slksline soils showed reductieon of the originel salts
by about 93% of ¥he originel reported velus and the
exchsnpgesble sodium wes reduced by about 23% in the
Tower layer of 60-90 cm. This csse is well demoms -
trated by Subplet 26 B, '
Parther better results were obisined with sodls of
slightly better conditions, @s Subplet 26 C, when even
iess quaniity of gypsum was spplied.

The salis were higher, in ihis case, in the lower
tayer (60-90 cm) slone. Oune foot of weter applied
following the gypsum trestment of 1800 toms/hectare



ghowed 2 reduction of sbout 91 % in the toval
spluble selta in the laet layer {60-80¢ om) and
g reduction of T3 % of the exchengesble sodium
percentoge iun the seme layer,
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The mest inportent ceommelusiom 0 be peporited here
is the fect thet although the gypsum gusniity is
less than the guantity reporsed for similsy scils,
it gave better remults when followed by 4 feet of
water applied successively in 4 times, one foot
each tims,

Subplot 27 B which shows up to 30 mmhos/om in totel
salt quantvity end up %o 23 exchengesble sodium pere
centege on the clay complex, has been & good exsn-
ple of this case. Its totel sl% content wes re-
duced by & velue up o 96% The value rerorted be-
fore the eppliceiion of gypsum end its exchengeable
sodium percentage wes reduced from 40% %o 10%, ine
licating & percentegs of T5% reductiion. This faciy
wae sooomplished only by %62 Tons/hectare of gyp-
SURe



6e

\
¥
LR

Plos 28.

Btrongly sline alksline solils with one foot of weter,
glihough they cen show reductiion in toisl socluble
selis, the exchengesble sodium percentage con be
greastly incressed, yet. Values of 28 B showed axn
ineresse in the exchabgesble sodive by 122% in she
upper layer.

. %

Afver gypsum epplication -zt the rats of 0.75 tons/
hectere snd then 3 fsat of weley spplied successive-
1y in three times, the toltel salis ghowed & botal
refuction by shout 20% and the exchangesble sodium
by zbout 65 or 45%. However, the rate of reduction
wes less then dhe velus reporied by & lesser gypsum
guentity and cne food of water sdded, ms ig the case
of Subplot 27 B, when comparsd with Subplet 28 B.

i
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Plos 29.

Soils of high sslinity snd high slkelinity cen roge
pond 8% a different degree wupon the spplicetiom of
water alone or when wetaer iz applied before gypsun
or aftayr gypsum applicsiione.

Fhen the totzl scluble salis ere smell but more then
8 mmhos/ecm when messured by electricel conductivity,
up to 80- $0% salts can be removed. A% 16 mmhos/om
electricel conductiviiy but with high sodium ex -
changesble espaelty (40%) only less than 30% of the
total sslts can be rewmoved; znd sometimes this value
ecen only be 10%, or less sz is the csse of Subplot
2% 4 or 29 B. In this case the lower lsyer (60~

90 om) will not yield sny selte. And this cese is
rore strong when the exchsngesble sodium percentsgs
is taken into sccoount, e slmost after the first

30 oo depih thers ceunot be sny change 0 be noiticed
and even msome incresse is expected to be reporied
gs Subpleos 29 &,

After the application of gypsum 2% the rote of 937.5
kg /heetare followed by 2 feet depth of watersspplied
mmae foov successively in two times, the pleoture is
very much encoureged towerd the belter conditions.
The toial salis zre reduced by 80% frow the origi ~
mel in the first 30 cn leyer 50% in the second 30

en leyer, end by sbout 209 in the third 30 cm layer
gaep suocessively. The eychangesble sodium perceni-
age can be reduced by shout 40% from its origingl

valus in genersl throvghout the entire depth of 80

ey With #bove the aversge selits removed from the
upper layer of the soil snd less they the sverags
being remeved from the lower layers.

Upon frsciioming the process of reclsusiion and for
¥unowing the effect of gypsum slone when Tollowed

by 2 feet depth of walter zpplied %o the moil 2 moniths
end & helf apsyrt form sech other, the tobel s2lt con-
tent cen be reduced: oly by 50% on the surfsce lay-
erysbout 307 in the middle lsyer and by shout 14 %

in the lower layer.
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These results were more to the beiter when the totel
exchengesble sodium percentegs is taken into consi-
deraticrn. The surface lavers cen show s reduction
of 12% and the middle 30 em layers can show up %0
50% reductiion of exchzngesble sodium percentage end
finally the lest 30 em layer can be reduced bj

sbout 30 Z.



o

Plot 30 represents sgline slkeline soils

alkalinity is higher than the salinity.

nlot 30 4 end 30 C heve the seme Hotsl acluble aglis
qu@m@iﬁv which renges hau“aam almoat 10 and 20,

ind the only vardelllity is the esxcbheogseble socdium
percentage. Subplod 30 % hes the achsngeable so0-
dium p@rbem*%ﬁa vetween 30 snd 40, while in Subnlot
30 C the exchuangenbls sodium percentags is b@ bures:
20 end 30.

Upon the spplicsiion of one foot of water, the Sobal
stiuble sslis Subplet 30 4 heve been dscrossed
% 80, 40 snd 33 % zuccessively for the three depihs
WMBGQ 30-60 and 60-80 cm. gnd the corresponding ex-
Gd&Lﬁ@F vle percentage hss heeu ﬁ%ﬁr@“a@& by 52, 12
and o for the corresponding ley The aversge
decrease of selis throughout ﬁha ﬁemth is 51% (f@x
the three layers form 0-30 em) @nd the corresponding
average decreess o¢f the exchengeable sediun per -
centege is 28. Subplot 30 ¢, which hes less exchenge-
able sedium percentagey showed an averuge decrease
throeghout the depth of 0~90 cm in the 3otsl scluble
ﬁﬂqﬁ% by 90% end the scluble exchengsuble percenisge
v 41%. In other words, sbou$ 12% difference in ex-
u“wmgem?lﬁ sodivm percentege originelly present in
the soil (37-25%) con cause & difference in progress
of reclametion in dhe Vovel spluble selis by sbout
40% move snd in the exchungeeble sodium peroeniege
by ebout 13% more upem the applicaticns of cne foot
of waters the lower quantiity of the exchangesble
sodium percentape is the progressive ona,Subplot 30 G,

¥hen scils heve totel soluble s«lts belween 20 and
30 mmhos/cm snd the exchangeable scodium perceniage
is over 40%, the spplication of ome foot of water
cen couse inoresse in the ssld content throughons
the entire profils down %o 2 depth of 90 em by sbout
25% more. The exchengesble sodium percentege cannot
show any reduction after 30 cm from the suriece,

Wrnen the soil receives & smell quentity of gypsum al
the rete of 0.9 ton/hectzre, end is followed by omly
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one foot of weter, the Lfirst effect will be on in -
cresse in the totel guanitity of selis to be removed.
Instesd of the incresse in sglt content reported be-
fore by sbout 25%, there is now 2 refuction by shout
T0% in the surface's 30 om leyer and suother reduc—
sion of sbout Z1% in the sescond 30 cm layer. Regard-
ing the sxchengesble godiunm percenisges the redus-
yion was 40% in the surfece lsyer snd 7% in the se-
cond 30 cm layer

Begistering cnly the effeet of the 0,9 tons/hectsre
gypsumy the foitsl soluble eslis heve been reduced
very much inm the first 30 cm layer, T6p and 36 #

in the seeond 30 oxn leyer, 2nd 11% in the l=st 30
om layer. The sxchongeeble sodium percenisges have
heen increassd by & smell percentsge in the second
30 em layer. In ¥he third 30 en layer ncthing took
plece. This cen indicste the small quantity (ome
foot) of water spplied following the gypsum treat -
ment and reduce the %oial scluble sel¥bs et & much

divm picture in the soil. HMore weier should be
gpplied.



¥lot 31.

This vlot presant 2 very imyortent ¢omoelusion which
ig vs follows.

Goils with fobel soluble selis whose slepirical
couductivity is less then 10 mwhos/em tThroughout
a depth of 90 om (snd whose exchangashle ‘
percentage is in the vicinity ef 15%
layer of 30~50 cm depth, snd evern up o 30% in
the lower layer {69w00 em}, upon the spyrlicstion
of one foot of water up to 90% of the salts osn
be removed sud shout 504 of the exchangesble o
dium cerceniege can be removed by the sgme tresi-
ment {(Suhplot 31 A). ’ :

Spils which heve fotel sclinbhle sslis $o resch
betweagn 15-30 Wmham/  snd ite exchengesbhle so-
fdium percentegs is 1‘. wer 15 {(being between
17 end 34%}, cen also resch very ﬁ@%ﬁmrahly 50
the applicatien of one foot of walaer.

Over 95% of the fosel soluble selic wes removed
throughout the Hotel depth of 0=50 cmy-and the
exchangenble JG@LZ varcentage wes reduced %o g
copsidereble extent throughout the depth. The
lovwer luysr {h@ 90 em} hes been reduced by aboud
50% Ffrem 34 bo 179, Subpled 31 C.

Lz

Altbhough the tolel soluble selis wers not es high
in Subplod 31 F ss in Subplot 31 0, yetv due o
the extreme quentity of exchengesble sodlum per-

centage, -between 3I0-40% throughous the 'ﬂﬁlliﬁ“s
only ebrat the @*rmz 6@ e Septh %zuﬁmﬁ Favourabhle

reducticn in the selis removed. Sixty six and
389% salts were removed mmm&@m%iV@lﬁ in the firgs

30 em layer and in the second 30 onr laysr. The
gxchangenhle godivm pwrﬁantwga hes been reduced

by about 30% in the upper 30 om laysr sud no change
took place underneath.

e %o the high sitstus of exchengesble sodium in
31 B, the agylwemmlmm of 3 successive feel ol waw-



ter sfter & three months period shows thet the
s8lts have been increesed during ithese ihree months
period of sbandening the soil such thet the ep=-
plication of 3 feet of weteér aid not remeve from
whe s0il what ope foot 4id, hefore tho
abandonnad. The percentage of ssalts removed v

46 om the top, followed by ounly 5% in the second
layer, and even fhe last 30 em lover s5ill showed
an incresse of sbout 18 frow the original condie
tions onm 13/4/67. | |

To putv it into & different form the effect of the
initial reclemetion sccomplished by one foot water
gpplied has been offset vy lesving the soils 8
perieod of 3 mouths znd we heve losy the effort of
3 feel of water it takes to spply ity which is sn-
nther 5 months {from 11/8/687 o 22/3/68), If we
look into the exchzungesbhle sodium perceniage ple-
ture one can conclude thaet it has gone for #w0rse.
The mew exchengeahle sodium percentage m 28/3/68
iz more than whet it was on 13/4/68 (& venr luter)
g it hes been incressed by T4 more in the upper
30 em layer end 5% more in Yhe third 30 cum layer.

sl

When we want fo study the difference hetween ithe
resulis after the first lesching with one fopt of
water {om 11/8/67) and the resulis of the new

sreatment (on 22/3/68) of 3 feet water spplied

successively in ablout 5 months period,snd sfter
3 menths from ths applicstion of the first feod
%

of water, 1% is interesiting to note the Tollowing.

The total soluble salils heve been lncrsasmed by 637
in the firet 30 om lsyer, mors then the resulis
gechiieved by the applicetlicon of one foot of watery
-and 54% more in the second layer, snd 30% more in
the third layer.

Kot only this, but slse the exchengesbls sodium
percentage has also been increoassd by 55% in the
upper 30 om layer sad 5% in the last 30 om loyer.
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Seline solls such es Subplod 324 where the lower layer
(60-90 om) hes sslt over 16 mm&w&fvm end wil

geadble sodiuwn percentage about 17, end where the gslis
in the upper &0 cm leyer even over 12 mmhos/om snd the
Tirst upper lsyer is BoY g@@ﬁ for sensitive plunts
one Toot of weter applied hes proven gopd o bring

the soil into the @udﬁ status *wfﬁm@ ok the deptn

gf 90 om lﬂy&rw fimagﬁ over 90% of the solss can

be removed snd sbhouy H0% reduction in the exchangeable
sodiun percentage c@u e achieveds. ‘

Fal

Ine foot of weser i2 not sufficient forx spline allkne
line apils, ss Subplot 32 ¢. fTotsl w« viubhle ﬁz?ﬁge
show resction between 11 2nd 21 mmhos/em snd 4
chengesble sodium perceniapge renges belween 20 and
2%y and upon the applicsticm of nua foot of wc%ww
the upper and the nedd Hm.ldjﬁﬁﬂ wers regovered from
selis, while the third leyer wes nobt. Vhen the e@-
chengesble sodiunm ﬁ@?ﬁ@ﬂu&”@ iz consideredy slmos
the firest 30 cn gan be considered ss recovered, 1%%
not the second ot wﬂi&u layer s the snount lelt is
auill Timis lﬁﬁmm ' ) :

At thet stege the sddition of gypsum ig very moeh ad-
visible., The additicn of water Yo the ﬁ&liﬁ@ 81K -
line soils with very high exchengeable sodium per -
gentage can only sffect the 3@waai%u shatus of the
spil and casuse some grzdusl reduechicn from the sur -
fuoe top laysy ﬁ@;ﬁg down ., Howevery, there capnod be
gxpacied sny redusvicn in the exchengesble sedium
percentage.

&

Ir this case, if mere water hes to be sdded, s is the
esse in Subplot 32 B, the zdded weter will not csuse
nddistiomel reducticn in ihe sslts mere then what hes
been sccomplished with ome footy only az & metter of
fect, some increszse may be encounitered in the lower
lever over what iz lmown fto exist ithere.

Inspection of the slkslinity will indicete its spresd

beyond the original limits. For example, the origi-
nel exchangesble sodium percentege wes 17 in the first



30 om layer and ovey ; & &
laysrs. AfSer adding 2 fﬁa% of weter jhs
nity was still very limitin uk :
snd extended to show ine ﬁmﬁ
layer by about 24% more.
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Soils which sre saliy in the Lower depibhs only 30 -
o BX &~ , - v ) Y w3 Wy g k y: 4
60 cm ond 60 ~ 90 ow st & limiting renge csn he
P P s I - oo e "F e .
chenged to very seliy soile upon fthe spplication

.

of one foobt of weter when the wxauﬁv@a@hle sodivg
eroentages are less than 15, &bous 80 %o 90 #
_ﬁfv ne @slts omn be removed ﬁhr@u&n@am the 90 oem
depthe ind the exchangesble sodiun pern bnn*w@ caEn
be reduced o & very fevourshble level. Up to 60
of the exchmng@aﬁxﬂ godiug csn be f@mmﬁﬁﬁe This is

cl@ar from Suplot 33 4 and 33 O,

Jgpending upon the degree of slkalinity present:
the percent sell rewmoved can bhe determined hy its
spplication of one foot of &s*@r.

High slcalinity will meke one foot of water ead
does not effect the totel soluble sslt e wuch &8
the percentsge removed esn be only rb&hﬁeﬁ down

to 20 83 is %h@ case in Subplot 33 B, lower lesyer.
Begarding the exchengeshls sodiuvm percenisge there
cannot be nxwwaﬁ od sny reductiom (33 B).

When these scils have bgen lefi for sbouwt 7 nonihs

aud irrigsted agapin with one foot water, there hes
an ineresse in the upper 30 ¢, luyer of about

=
@
&
£

The exchangeable sodivm percentsgze 4id not show sny
reduction in the upper 30 om and did noi upmga
from whers 1% wee befove the ndditiom of the new
feet of weber.

%

Smsil doses of gypsun sre recommended in this case,
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ZABIE RS 24 4

EXAMPLE“NOFW“IFFE““ - TREATMENTS GIVEN TO SOILS

07 THE PROJECT

1) NON ZALINE = NON ALKALINE S0ILS

25 B I 26 BT 3L AT
25 8 IT 26 ¢ I 33 ATI
25 ¢ II 26 ¢ II 3341
. 2) BSALINE S0ILS.
25 ¢ 1l 3L AIX 33411
26 5 IT 324 L 33 A ITI
27 ¢ I 32 A 11 33 ¢ TII
3)  NON SALINE = ALZALINE. EOLL S,
25 B IT 29 B I 36 B I
25 ¢ III 29 B II 3B I
28 BI SR 32 B I
26 B II
4) SALINE - ALKALINE S0ILS.
13 4 1 13 er 26 4 1 27 A I
13 A IT 13 ¢ 11 26 A II 27 A II
13 & 1IZ 13 ¢ IIZ 26 A III 27 A III
13 B I 25 AT 26 3 II 2T BT
13 B II 25 & IT 26 B III 27 B I
13 B III 25 A III 26 ¢ IIT 27 B I1I
27 C I 25 B III ‘
Hotes
EXAMPLE: 25 B I
Plot We = 25
Subplots N® = B
Imyer depth = 1



TABLE N°
TABLE K 24 B

LOWA SERIRg MO 08,2

1) Non galine - Non Adksline Soils

2} Baline Soiis

18 ¢ II, IIX
19 ¢ IT, I

3)

Non gSaline = Alkaliune Soils

76 I, I
17 ¢ I, II
17 ¢ I, III
17 ¢ 1T, I

4) saline - Alkaline Soils

16
16
16
16
5
6

11, I
II, II
1I, III
II, I
11, II
1T, III

T, T 17 ¢ 1I, 1T

I, II 17 ¢ II, III
Ig IIT 18 ¢ lﬁ‘.g I
II, I 18 ¢ I, II
II, II 18 ¢ II, IX
IT, 1IT g ¢ II, IIX

oo aOa
OO R RN

BRGSO
CaGOaOa

Botes
EXAMPLE 16 C I, I

N® of Plots = Numbres (16)
N® of Subplots = letters (C I)
N® of layer depth = (I) |

Wheres
I = 0= 30 cme
IT = 30 = 60 eme
III = 60 - 90 cm.
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TAFLE 26 FIEEQ_&AL%E AR Qﬁ ¢%Mnﬁwgﬁi

Ares of plot: 400 m°

1T Sﬁwﬁwﬁﬁf}* QF ‘i‘Lt.;i.{i} @.t’jz}mliiﬂﬁu ARD THEIR DATES,

Border construetion, levelling, etec 12/7/67
Brbtraction of original somples 8/9/67
IIT NEK TREATMENDS (N.T.)

-@yp%um.aﬁpliaatlan with one foot water depth
425/ ge/Ha, 3/4/68

Extraction of sawmples of gypeum Sissolved 4/4/68
Extraction of ssmples after new Lreatment 30/5/68

IV TODAL TIME OF FLELD OPERATIONS UNDER
BATURAL CORDIZIONS & months
‘ 25 dayse



i

| FIELD CALENDIR OF TRESTHENTS.

PIOT WO44
Area of plobe 400 mf?*

/:

sﬂw;h&gﬂ‘ﬁﬂ = {Hﬁ l?‘}:ljm C}E}}?ﬁt‘ﬁﬁ&mi di\'ii &HN “’ri‘s }:W :ﬁm«f 55 a

Bopder congbraction, levelling, esic. 12/7/67
Extraction of originel semples ‘ &/9/67

NEW THEATHEEES

Gypsum application with one foot water depth
510 Egss,/He. 3/4/68

Extroaction of ssmples of gypsun dissolved 4/4/68
Extraction of szmples after new treatment 30/5/68
TOTAL TIVE OF PIELD CPERATIONS URDER

WA AL OCORDITIORS & months

25 @ayﬁ. )



SARLE 78 FLELD CALENTAR OF TREATHENTS,

I PIOT W
Arsa of plots 400 m?

II L OF BFrOILD gP mm&&"ﬁ@ﬁu AND THEIR DAT Sfide.
%ardﬁr construction, levelling, ete. 12/7/67
xtraction of original sa mplaa 8/9/67

III HEw ﬁf; ’:;&3}%’ S g:&pﬁ.‘nz

Gypsun &)ﬁliﬁdﬁlﬂﬂ wita ons foot water depih

255 Egse,/Heve 3/4/68
Extroction of ssaples of gypsum dissolved 4/4/68
Extraction of samples afbter new Hreaitmand 30/5/68

IV 20BAL *’“ZC“«y OF FIEID OPERATICNS URDER

 NASURAL CONDITIONS | 6 montha
25 ﬁ&yﬁ &



- PIBID CALEWDAR OF TREATIIZNTS

Area of plot: 400 m°

II: SEGUENCE OF FISID OPERATICHS ARD THEIR DALES,

Border congtruotion, levelling, etc. A2/ /67
Extraction of original samples 8/9/67

III NEW TREATHENT (R.Z.

Gypsum application with one foot water depth
510 Eg./Hae 3/4/68

Bxtraction of sauples of gypsum 01 ssolved 8/ 4/5%
Extraction of semples after new treatment 30/5/68

IV TOIAL ©INZ OF FIELD OPERATIONS UNDER

NATURAL CONDITIONS 6 momthe
25 dayss



TABLT NO 20

e
il ,:\?’

12/
&/5/67

Borier sonstzeoiion, le
Extyoetion of oxigh

31

g S i s B e B g ,’&"_ﬂ
L owme Foot water de

Lats new

&
g

0»- J




e

I1X

Sorder construction, lgvelling, eice. ‘ 18/T/67

Extraction of original seaples 8/9/67

HEW. D REATTERT

Uypemm application with one foot water depth
425 Fge/Hae 3/4/68

oy pyobeod e g P UL UV 8 S, . ., o fens
Bxtraction of ssmples of gypsum dissolved 4/ 4,68
BExtrocitilion of ssaples after nsw trestment 306/5/68

W TORE UTDER

& monthe
25 ﬁ%’ﬁw
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TABLT NO 34 FIRID

ﬁ{‘x%, W‘@ﬁ*’éﬁ
25,/3/67
1y 2/67

mm@
v’* ‘ﬁsﬁamﬁ

34/ 48567
26,/ 4/67
Mﬁ’r T/67

S 4
& worthe



Avea of Plots 87.5 a2

‘mﬁ

ﬂiwm% &&m@ A e B £
Hecond lﬁﬁﬂhiﬂﬁ wiﬁh 2@ &f& £11 cover
Pried deaching with 20 3/s $111 eover
Pourth lesching with 20 /g $111 cover
Fifth l@m’hmé, wﬁ.tn 20 /s i1l sover
Sorghum hagy s low yield
Extraction @i ﬁm@mm wmylem {0}

TIx

Bt Ma@him with ome foot weter depth
'u%ﬁtwﬁ ieaching with one foot weter depih
Phipd lesching with one fool water derih
Extraction of sapples witer Wew Irentamemt

CROPAL TINE OF FIELD OPERATIONG DHDER

RATURAL QUEDITIONS

e

24/3/67

WW?

“&/3/61

16/3/67

14/4/67

EMWM
13/T/67

mﬁ/fff
Bf1/68
24/7/68

7
g
8

& months

22 days



117

ALIQHS AND THFIR DATES

Segond 1@a¢‘iag’@1@m.£@”xfa $131 cover

Thivd Ismching with 20 3/ %411 cover

Fourth lemching with 20 1/s t11l cover
PiFth 3_@3@%1% g,w««ii,}w Qg, Sjg *ﬁiﬁ oovar
xtraction of ﬁxﬁ@im&i @@@@1@& {0}

24/3/57

28/3/67
11,/2/67
6/3/67

18/ 36T

14/8/67
26/4/67
lg{?f%”




Aven of Plot: &ls% nf

SEQUENGE OF FLSLD OPBSATIO

Sowing of a@rﬁavfg lﬁw ﬁ&vg
“"ﬁr’ﬁ”ﬁ mﬁzz‘iv% mm &ﬁ 3.,/*“* vw
g p &fﬁ %mil cuver

Thivd lea x&m% %iﬁm ﬁw lﬁﬁ Il sover
Fourth lesching with 20 e 111 ocover
Pifth lemening with 20 1/s 3111 cover
Sorghun harvesteds low yisld A
Extraotion of original samples {0)

Ploughed | 7
Firet lesching with ons Loot water
Secomd leaching with one fool water dapth

Thiyrd lesching with vne Loot watsr

Bxtraetion of wamyiﬂﬁ after new trea i

£

D OPERATIONS

“‘M\Y@l—

LILIoEs

ﬂ‘g“‘@ AT i s OF F
UNDER FATORAL GOT

D THELR DATES

derth

24/ 3/67
28/1/67
11/2/67
q/}/ﬁ?
15{&/6?
14/, ﬂf a7
26/4/67
13/7/67

2/13/61
mﬁ;/a;u
aﬁﬁga
24/1/68

8 monthe
22 daye



ITX

swamnb ef %rghmg low s‘:’.wmwmm
Pirst leasching with 20 1/s ill cover
Second leaching with 20 1/s i1l cover
Thixd leaching with 20 1/s till cover
Pourth leaching with 20 /s %111 cover
Fifth leaching with 20 1/s till guver
Sorghum harvested; low yield
Extraction of oxiginal aamgma {0)

Gy:@m awlwa,twm, plughed under 3,8 /4
TFirgt leaching with ome foot water depth
Second leaching with ome fool water depth
Em‘ame%mn of samples after new trestoent

TOTAL TIME ﬁﬁ‘ FIELD GRERATIONS
UNDER NATURAL CONDITIONS

24/1/67
28/1/67
11/2/67
8/3/67
16/3/67
14/4/67
26/4/67
13/7/67

2/11/67

16/4/68
w’afm
24/%/

8 months
22 days
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39

TT'  SENENCE OF PLEL
bt e il ALY BT & iz

11

POTAL TIHE

FIBID CALERDAR OB TREATMENTS

Sowing of soxghun, 1&% u&%@iﬁ@@@ﬁﬁ
Eir&% legehing with 20 Ve $111 cover
S nd lesching with 20 1/s 111 cover
%ﬁirﬁ leaching with 20 3/s #.11 cover
waﬁ‘e:h leaghing with 20 /s $1311 cover
v*wwfmmW%%ﬁn%mr
%@,@hﬁm kﬁr@%ﬂ%@ﬁ low yleld
Brtraction of wig;iml samples (ﬁ}

NEY IREATNEN:

ﬁiaaghaé |

First leaching with one foots walter depth
Second lesching with ons foot watsr depth
Brtraction of samples aftor new treaiment

- OF FISLD OFERATIONS

NDITIONS

JEDRE ﬁﬁ?ﬁ?’%&ﬁ GG

24/2/67
2%{2/5?

6/ 3f€5’?
15/3/67
14/4/67
26/4/6F
1/1/67T

e
11/6/68
24/71/68

& montha

22 dsys



TABLE 40 FIBLL

Ii

IrX

v

‘Batraction of

zﬁ“éf‘@{'ﬁ NE oY o 1T

Bowlng of @ ‘ -
Firet lemch iﬁg w&ta EG lfm H111 cover
Second leaching with 20 1/e 4111 eover
fhird lesching with 20 /s #1311 eover
Fourth leaching with Q& /= $41L cover
Fifth leaching with 20 1/p $i11 cover
Sorghum hervesbeds ww yieid

Extraction ¢f orviginal ssmples (0)

&yﬁﬁnm'ayyliaﬁﬁiﬂmg gl@%gﬁuﬁ under
Flrat lesching wiith one Toolt water depth
samplesn alter new treatsent

20EAL STME OF FIZID

UNDER HATURAL CONDIDIONS

24/1/57
d,%/ 31/ a7
11/8/67
6/3/67
16/3/67
14/4/67
26/4/57
13/1/67

2/11/67
16/4/68
24/1/68
3 months

22 days



TARLE N¢ 42

CHARGE IN GRUSE INDAEZ BATE POR LBACHING EXPERIVENTS

{Plo% area = 400 m°)

PLOT GROSS INTAEE RATE mm/hour
70 ' '

dsteTovd endefoot Irdefood 4the.foot

1 504 304 1.7 1e4
2 144 4.1 1ed 1.3
3 3462 §a9 30 1.8
4 1546 24,7 8.2 41
5 120 2860 Geb 53
6 277 2240 2048 86
vi 8.3 . 20. 7.0 308
8 11.0 9.6 4.8 3.6
9 4040 18. 1444 560

10 2741

11

12
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& B - IR Ty MR e TLNENE L B pATH Bprmem
TARLER & 83»4 oo 40 A :"f&g%.ﬁ 3 B &nﬁ? b8 Sk b

PLUT Fo 13

e of Bubplotss 3

13 4

13 B

i3 ¢
Ares of snch Bubpleb: 133,3 =2
Area of entire Flot: 400 n2

b

JENGE OF FISLL OPERLTTONS s8N THEl

FSatae

Sxtraction of originel semples (0}

il

R DATES,

Border consiruction, levelling, ploughings a¥c.

Pirst leaching with one foot water depith
Bxtraetion of sample afier firet lesching (1)
Seeond lesghing with one foot water depih
Txtrection of sample sfier second leacning {2)

11T W IRELTHESTS  (Hels)

Piret lesohing with one fouvt weter deplb
Segond lesshing with one foot water depth
y fng with ene oot waler depth
Pourth lesching with ome fovt water depth

BETRAGRION OF BoHPLER AFTAR (W)

IV TCTAL TIME OF FIRLD OPERATIONS U

EaTURAL WORRING SORDITI

(WER

27/2/67
21/2767
30/3/67
/6767
3/4/87
/6T

2/LL/6T
6711767
16/1/68
25/1/68

22/3/68

s 13 momihs
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B gf ﬁwﬁm&& b5t 3
}»%«? ié%

hren of sosh Bubplett 13303 m2

Ares o sntivs pleots 400 =8

traction mi‘ m%g im& panpios EQ} -4 -V
y ‘ " i, Fag e,
Bordar Wlmm%ﬁ%ﬁ% Gy &%vﬁi&mm%@ plovghing, ebee  30/3/57
fé“ﬁ,,m"k ‘mw 2&% wim ons Foot vwater Septh | ,.E» S8
m o * fixet lesch (2} 3/5/67
foot water depih 3/8/67
pesund Lenching (2) 25 /5767
N
ant :%m:@ ;@R@Wfam und ey 2 /9/67
Z%.ﬁ;‘% A = B
ﬁaﬁ B o= ' mw’fi‘& ﬁ%‘@g
Plrst leaching wi%ﬁ one fout waler ¢ ﬂ#&“f%

5701767
16/1/66
24 /L85
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Table 71

1

Iz

IXX

iy

48 ELELD CALENDAR OF TREATMERTS.

PLOT §° 1

Be of Subplotss 3

i85 4

1 B

19 ¢ .
hres of sach Subplet: 133.3 n2
Ares of entire Flobs 400 m2

SEQUERCE OF FIELO OPERATIONS ARD THEIR DaTES.

Extrection of originel samples (0) . -
Border construction, levelling, ploughing, ete.

Pirst leaching with one fool water depih
Bxtrachion of sample affer first leamching (1)
Bscond lsaching with one foot waber depih
Extrection of semple after second lemeching (2)

NEW TREATHENTS (Na%.)

Gypsum application, ploughed under

19 A = 6200 tons/hect.

198 = 480@ iﬁﬂﬂ/@l@ﬂ'ﬁh :

19 ¢ = 2400 toms/hect.
Pivst lemching with one foout water depth
Seeond lesching with one foot waber depih
Third lesching with one foot water depth

BXTRACTION OF SAMPLES APCER (N.T.)

TOTAL TIME OF FIELD OPERATIONS UNDER

27/2/67
30/3/67
3/4/67
3/5/67
3/5/67
25/%/67

29/9/67

5 /11/67
6/11/67

C16/1/68

22/3/68

BATURAL WORKING CONDITIONS 13 months
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TABLE H°® 50
PIRLD CALENDAR OF TREATMENDS.

 PLOT N° 25
N® of Subplots: 3

25 A

25 B

25 ¢

Ares of eaoh ukwlmt. 133.3 m2
Avesn of entire Piots 400 m2

SR @m* OfF FIELD ﬁx’““*‘iuﬂim‘ﬁ? AND THELR I}ﬁ '3.}@ .
Extraction of original semples {(0) 13/4/57

. Border congstruction, levelling, ploughing, ete. 20/4/67

Firast leaching with one foot walter depth 24/4/67
Extraction of ssmple after firet leaching (L) 11/8/67

NEY TREATMENTS (NoT»)
Gypsum application and ploughing under 28/9/67

25 A = 3600 tons/hect.
25 B = 2400 tons/hecti
25 0 = 1200 tons/hsci.

First leaching with one foot water deph 7/10/61
Second lseaching with one foot water depth  8/1L1/87

BXTRACTION OF SAMPLES AVFIER WEW TREATIENT  22/3/68

DOTAL TIME OF FIZLD OPERATIONG UNDEH
HATURAL CONDITIONS 11 months
‘ | 9 days
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FIELD CALERDAR OF TREATSH

TAPLE 82

I BLOL Ne 26

B® of Subplots: 3

26 &

26 B

26 ¢
hres of each Subplet: 133.3 m2
dres of sutire plot: 400 m2

11 BEQUENCE OF FIELD OPERLT. ”i AND THEIR iﬁsm”‘iih

Extraction of original samples (0)

Border construstion, levelling, plot *an%#@Em,

- Pirst leaching with one foot water depth
Extrection of samples after Tirst lesching (1)

IIT NOW TREATHANTS (N.D.)
Gypsum wmpplication; plouvghed wndew
26 5 = 5400 tons/hect.
26 B = 3500 toms/hects
26 ¢ = 1800 tons/hect.

Pirst lesching with one foot water ﬁ@y%h

BATRAGTION OF BAMPLE APTER NEW

IV QOTAL TIME OF PLELD CPBRATIONS
CONDITIONS

13/4 /67

0/4/6%
24/4 /67
11/8/67

T/1L/57
22/3/68

11 mopthe
Y daye
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Pable 54 BLELD CALERDAR OF IREATMUNTS.,

?ﬁf@* @ﬁi‘ :ﬁmbplmﬂa 3
g’? 5
27 B
: g G ‘
Area of saoh u%‘&hyq&&‘m 1333 u2
aren of endire Plot: 400 n2

SEQUERCE OF FIELD OPEBAT mf“ AHD THEIR DALES.
fxtraction of originel samples (0)
Bowder constroction, levelling, ploungh, elc.
Pirat lemching with one waler depih

Iix

HEW TREADMENTS (NoT.)
Gysum &%g@lﬁ%‘%iﬁmg yl@u@mﬁ undear

27 A # 0.563 tons/hect.

2T B = 0.53 tons/hect.
27T ¢ = 0,563 tong/hect.
Fivst leaching with one foot wuler depth
Second leaching with one foot water depih
Third lesching with one foot waber depth

Fourth lesching with one foot water depth

EITRACTION OF SAMPLE AFTER (H.T.)

1y/4/67

20/ 4/67
24/4/67
11/8/67

28/9/67

T/ 1L/67

10/11/67
18/1/68
24/3,/68

22/3/68

IV TORAL TINEZ OF FIELD OFERADIONS UNDER 31 months
HATURAL WORKIN COMDITIONS 9 days
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PLELD QsLENDAR OF TR

§et
il
£
&
oG
Lax

0e of Subplots: 3
25 A
28 B

sres of each Subplob:
Adres of entire Fl ok

1T SECUSECE OF ¥IRLD OF

Extraction of o ”L&lmﬂl @&%hlw
Ewrﬁwv &wMﬁﬁrmeuZ$n, 1@?miilmﬁ

III HEW TREATHINTS (Ml
Gwpsun applioations ﬁiﬂﬁhﬁ@& vnder

28 & = 0,750 tons /hect,
28 B = 0,750 tons/heoi.

28 O = 0,750 tons/hect.

Pirst lesehing with one oot water depth
Second lesebing with ome foot water dapth

Trird lesehing with one foot watey depih

BETRACTION OF SANPLE APIER FRW THEEATHINT

v %ﬂf ?l’ G URDER

3/48/67
L&/?fh?
18 /7/69
11/8/67

T/11/67
101187
18/1/67

R e"
Q&%fﬁf&a

;Eﬂr}- SR ijl%
9 days
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PIELD CALENDAR OF TR

ZABLE B8

I 20T K 29

B¢ of Bubplets: 3
2% A
29 B
29 €

ares of sach Subplet: 133.3 m2
Ares of entire Flots 400 2

L e

7 ol ¥
B ARE

Eret
o
g
t2]
]

ERATTONS AND THETR DATES,

Bxtengtion of originel samples (0)
Pirst leaching with one foot water depth
Extroetion of suuple after first leaching (1)

ITT "By mowa { 3‘%’}3 # }

Gypeum applicetion, ploughed under
29 A = 0,937 Yone/heos,
29 B = 0,937 tons/hect.
29 ¢ = 0.937 tons/hect.

Firet lesching with one foot water dapih
Seoond lesobimg with one foot weter dapith

‘z g PRI

TANIPETI Y £ g A
ik TLA L WA R

S R it oo purnion o BEESP Ehaabes e e
UF PIRLD OPERATIORD URDER

IV TOofabl TI
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Bxtraction of eriginal samples (0}
Border gonstruactiong levelllng, plouvghing,etc.
First lesching with one fout weter depth '
Extracticn of sample after fivet leaching (1)

Gypsur application, plovghed under
3D A = G900 bona//heat,
30 8B = 0,900 tons/hect.
WG = 0900 tons ot

Piret leaching with one foot weter depth
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TOPAL TIME OF FIELD OPERLTIOND UNUER
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