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EXPERIMENTAL IE3ULT3 AND DISCUSSIONS IN RECLAMATION

) 17 e,AN] za,.iTIJA411-10.

A great number of experiments were conducted in the
Viedma Experimental Station, and Table N°1 gives
list of the 19 Experiments which have been initiated
and their locations, They were part of tha 30 Experi-
ments designed of the Viedma Project, In this connec-
tion the reader is invited to study the detailed descrip-
tion of these Experiments in Volume
The resulta of these experiments were encouragingt as
they prove that the productive capec.ty of the sOils of
the Viedme Valley can be elevated as presented here-
after in their corresponding sections* it is worth
mentioning thnt some of the salt affected soils were
planted with 360 wind break trees (alamos) in April 1967,
after the soils ha ve been reclaired in Block 2 of the
Reclamation Field of the Station. The trees show 100');
success and were healthier and 1 - 2 times taller them
other 2 or 3 years older. In addition some other field
plots were turned after bein¡!.. reclaimed to fertilizer
experiments for Barley and Alfalfa (Exp,18), in Blocks 1
and 2 of the Reclamation Field CPlease see Table N° 1),'
Soils of the 'Project can be reclaimed with variable
degrees of response to tac leaching procese' nd the Lo-
ma soils require the longest time of all other ,series;,
Leaching can be done with 1-4 and sometimes up to a feet
depth of water to accomplish the process0
Gypsum amendment is needed as required and the doses are
neither costly nor high,From less than one to 8 T/H gyp-
sum amendment is needed depending upon the degree oí the
harmful excessive salte prenent and the depth required to
be reclaimed0
Fertilizers can give MaXiMUM posible yield up to 44090 T/H
fresh weight of combined crops of alfalfa and barley seeded
together upon the application of 300 Kg/A Nitrogen0Phospho
rus gave good resulte of 10074 T/A fresh weight of alfalfa
upon the application uf 100 Kgiff0 P205 0

Potassium resul',;$ are no t yet; defined due to interaction
and magnesium presence in excessive quantities an the ex-
changeable complex.



A lysimeter experiment has been designed tr) study
the reaction of 8 different soli series of the Fro -
ject under reclamation process (Vol,III - Part 5)

Upcn the application of water alone or water plus
gypsum in small doses to the soil surface in these
Lysimater cases, and according to the field oper-
ation program vihich has been designed for that pur-
poses the following few remarks have been conclu -
ded. The results were very encouraging and the
reader is invited to check the corresponding Tables
from '2, to 23 9 and Figs. from 1 to 11 for more ad -
di-Aonal conclusions.

1.1 Application of. 2.0 cmof water denth in 4 doses

Changes in soil properties under reclamatiou show
theteis a decrease in the water saturation percen-
tages close to about 20 %'39 and a slight decrease
in the exchangeable soil properties.

The.. rate of decrease in the soil properties- is smal
ler in the lower layers than. in tbz upper. layers 0

The soluble cations. of the saturation .extract show
a stronger picture of redUction in elemental con.
tent than the exchangeable cation content.

The total soluble salts, total cations and total an -
,:tons show faster decrease in content in the upper
layer 0 - 309 than in the lower layers of 30 - 60
or 60 - 90 cm,

f a "ApnlicatAa .lus v-sum in 1-4 dos

Then gypsum is incorporated in the process of re -
clamation all the changes in soil chemical and phy-
sical properties are accelerated. Even th, changes
for example in the gypsum content of the soilsshow
sometimes es much as 75$ reduction between the ori-
ginal value and the second leaching(Pr*368,Se.03.2).

2

Tirsimeter Ex criments on series of
the Prolect.



The least change that takes place is in the avail-
able P2 05 which show some in crease, then decrease
upon the successive application of water. This fact
can be explained that the total calcium quentitY
in the active form in the soil balances the activi-
ty of the available phosphate9 thus resulting in a
temporary no fixation or release,

leactions and chnlve in the 4ercolated weter.

3

The percolated or leachate water has been collected
every two hours and until the percolating water
ceased after each given irrigation!, and the result,
show that total soluble saltog total anions and to-
tal cations reduce with water and water plus gypsum
amendment.

The rate of reduction in salt nnd water properties
is close to the changes in the soil saturation ex-
tract than it is to the exchangeable colloidal pro-
perties. Charts presented in Fig.1 - 11 show the
decrease which took place in this Lysimeter expe -
rinento. It siso shows that according to the ye
riability of'soil properties, their response is dif-
ferent and is being reflected in the rete of salt
content in the leochate water for these 3 different
series.
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The. reaulta..cf the diffezent recismatian

.mantowhich,q..ere conducted in over 150 plata fax. the.,
different reclamatiozi. trtataents indAcated tht the
spilt 021&:. be realairad.

2atcle, .r,a3aat3 a BOMa
different plots tr:1 .

of salt affected soils and, at differert 1 and
thair corraa'ponding Piold

trestmentS given to these pLtware cited
on ding da te Diecu im of- the reaults,oí

-7ilot. is, also tta:11..en care Of- separately and pre..
sente.d. afterwards.

'Xn. the 'ie 4pa, s manticned in Appendlix
Volute 171,74 the.salinity taPs indicate that the

salaare-higherin the lower 1.,.°.-yorI than...in-the. top soil.
layers. .;..kad. the procesa Ot- lunst be earried
out. .te, an..,:iure, a margineduction. in Salt
tion in th lower layer of 90 em4..0thervIlse sbit
will. trITria,..'4 the-upper layers upon the application of
water sa shown. from. the tesulte. 'obtsined .the

Tbese experiments gave Ilhe following general conclusions:

2.1 General CenclIA. ans of all Fie d ExnerimentEl

Saline soils can be reciaied with tbA addition of
fer,a.ci-t depths of water. between 1,-4 feet. And in ,soma

aae foot do.ih o2 water can.reduoz total.
salts up to 80-90 of its original ilpanity.

amt:I.seItne soils will.. require
it:Lon of .gyps.u..m. Aad inc 'map of gypsum re4piroment of
the Prim:ore. Btaps ladicatas the quantity eraloulcod fox'
each location(Appeadik.I4 Volume- II).
'Alkaline soils resists leaching strongly and sodium ca,
not be removed from the. seiI unless it is neutralised.

4
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The chief forms of alkali present in the Project scl s
are sodium carbonatest sodium sulphate and sodium chlwid
Neutralizing of the sodio soils with gypsum before "di-'
ing causes the saving of plant food and the determizia -
IA= of the toxic limit of black alkali under field con-
ditions is difficult.
In 30E10 places plants are doing well in s concentration
of 1k 1i that is proving detrimental (by analysis) os
(1....:)termlned by the soil sample analysis taken at differ -
citat depths of the roo t zone.
'Then the process of r...4c1amation stops or is interrutod
for 3 or 4 months, salts can be increased by about 50
more than the original value.
lisclemation with gypsum dissolved in water will rhew
faster rtaults in the upper and even middl. 0-30 30-60
layers than the results obtained when wat4tr is L.,TAJd
alone and gypsum is broadcasted end followed by water.
Loma soils (Series 08.2) shows the les; rrli?nnse to
reclamation; some parts will renuire sf-lething around
8-12 feet of water before, the salt,1 "'&1- insured to
have been pushed downwards in the call.
he additim of gypsum is a must to mnst of these lema
soils are saline, alline end make abcut 20r7; nf he
are a of the Primer
Gypsum obtained from Allen or Cinco ',73altos of the Upper
Valley has a good quality and it Nee used to reclaim
the soils in the i3xperimen1;al 3tation.
After gypsum trestmento it is vital to give the least
tillage operation. A legume to follow snd under
40 give a pulse to the soil's capabilityg is vital.
Addi'aion of gypsum on zhe surface even in greater quan-
tities than necessary as calculated will help tolerate
more concentration of toxic sodium in the subsoil*
Ch:r.lx1 amendments should not be considered an expen
8iV it;era for reclaiming the soils of the Proaect
reintion to. other f.,,rn eo3ts involved fcx colonization
aspects.

5
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Reclamation with Organic Mat t;er is a very slow process,
and its results can be offset immediately by the effect
of wind and fast evaporation, thus bringing the salts
up again along with the upward movement of water.
Pot culture experiments should be adopted or at least
coupled with field applicntionse to fsive a quick practi-
cal clue or how different soils known for high toxic
percentage of black alkali will react to different plants,
forages and vegetables before a large scale plan can be
undertaken
The salinity and aikalin ty changes9 es well so the field
calendar and discussions of specific conclusionz per -
tnining to some randomized plots are presente:1 at the
and of this Appendix, (Tables 43 - 54, A,B and C).
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Res onse of saline and alkaline soils to differ
treatments.

Soil salinity ad alkalinity with respect to
their dgrees, their combinations and their location
in the 3 respectiva depths, 0-30, 30-60 and 60-90
cm conclude tha following: when small quantities
of gypsum were applied with only ane foot depth of
water an the soil surface (Tables 25-31)

1 Whatever the quantity of total soluble salts
may be on the surface layer, between 26 and 8 mmhos/
cm, one foot depth of water oith gypsum at the rate
of 0.5 T/H removes 90% of the salte and about 80%
of the salts in the first and second 30 am layers
succesively.

Up to 21 mmhos salinity which is very high and
very high alkalinity in the medium layer 30-60 cn.
one foot of water impregnated -ith 0.4 T/H gypsum
when applied on the surface soil canreduce both
salinity and 11oe1îniy o a fairly good level .
Plot 43.

High salinity and alkalinity in only the upper
layer, can be recovered arad the recovery can even
be extended to the depth of 90 cm. by the applies
tion of ane foot depth of walw in which 0.5 Till &FP -
suu has been dissolved. Over 90-80 % of the total
salts and up to 53% of the Exchangeable Na can be
removed es in PLOT 46.

One foot of water in which gYpsum has been dis-
solved at the rate of 0.4 T/H has reduced the total
soluble salts expressing a value of 26 and 21 EC in
the depth of 0-60 am te a value of 4 mmhoo; about
92or 80% salts has been removed. At the sama time
the alkalinity has been highly increased in the lo-
wer layers as in PLOT 43.

Moderately high salinity (restricted to tole-
rable crops) with marginal alkalinity will turn to
higher salinity and strang alkalinity in the 3rd .



]ayer es the total sis increased by about 20g,
than its original value end the exchangeable so -
dium percentage is increased by 266% its original
value in the 3rd. 60-90 cm layer when only ame foot
of water with 0.4 TA yosum dissolved is applied
an the top oí the 15t. am. layer. FLOT 43.

6) When gypsum is dissolved in on-% foot of water
up te and at the rate of 0.9 TAI and applied to the
surface of the soilsvit will cause a reduction in
total soluble salts and exchangeables sodium percen-
tage to a very good extent in the upper layers. How-
ever in the lower layers total soluble salto ill
be increased from 14% to 379% end the exchangeable
sodium percentaget can be increased up to 3205 .
PIOT 47.

The process has to be continued further to
insure the recovery of the 2nd./ayer and to prevent
the increased danger in the 3rd. layer.

Small doses of gypsum cannot do better even
for.marginal alkalinity and the.exchengeable Na %
can be increased by 305% its original valueFLGT 45.

3.1 Resoonse of the 90 cm.de th of soil treated w th
szpsum dissolved in one foot de ti of water .

'jnen the entire depth o iØcm is t.eul.en as one unit
and te salts were everagad throughout that deptho
the chang4s in total soluble salts and the exchan-
geable sodium percentages were different and gave
the resultst as reported in Table 31 ; and the fo-
llowing main conditions can be drawn:

The average increase in total salts and in ex-
changeable sodium porcentage is only due to the ac-
cumulation of salts in the last 60-90 cm.layer.

Marginal salinity and marginal alkalinity has
been increased upon the application of 0.5 TAI CY?-
sum dissolved in one foot of water. PLOT 44.

Modere rely high salinity (restricted to tele -
r nt crops). (Between 8-16 mmhos) with:



Tolerable alkalinity can be improved to suit
sensitive crops with ano foot of water '7it1ì
0.5 TAI, GYPsum dissolved. PIC2 46.
Tolerable alkalinity can tu rn to marginal
alkalinity with 0.9 T111 gypsam when applied
with one foot of water. PIAT 47.
Very high alkalinity will turn to a strong
alke/inity in soils with only 0.3 T/H g5711
sum applied in ane foot of water. PLOT 45.

Very high salinity and very high alkalinity
can turn to strong alkalinity soils with alSo mar -
gual slilinity if they receive only one foot of wa-
ter with about 0.4 T/H .9WPsum. rLOT 43.

Small do L c z reclaim the upper
layer only with one foot depth of water but cn.;nnot
ensure reduction in either salts or exchangeable
sodium percentage in the lower layers. It will re-
quire either additional quantities of water or ad-
itional quantities of water plus a higher dose of
gypsum to recover the entire 90 ca.depth of soil.
Ti s will depend upon the original degree cf soli -
nity and alktIlinity their depths and their combi -
nations.
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4* Loina The following are some re-
sults of the Loma Series
N0.08.2 of the Project. -

Regardless of any previous treatment in about
half a year and with the application of water which
was calculated rughly to be about 6-8 fet of wa-
ter9 the results of some soils of the Loma Series
No 08,2 are recorded in Table No.33 Field Calendar
in Tables 1-3. These mostly saline alkaline soils
were treated with 19 29 3 and 4 feet of water ap-
plied to the soil with and without different quan-
tities of gypeum. The variability of theee results
can show cleaxly thae every locality should be con-
sidered as a separete identity end what is proven
to be conclusivo for one spot might not be so for
the adjacent soil due to different soil ph§sical
property and layer seperates and sequences. These
saline slkaline soils end their behaviour under
such treatments can eupport the following nein con-
clusions:

4.1 A lication of 4 fe . dethof waterwith-
gal gY_Pee__Ta.

'hen 4 feet of water applied at different times
tbreughout e year period with the application of
gypsum9 at the rae of 1 T/119 as in Subplot 16 0 19
the total soluble salts has been increased by ab-
out 26 4;1, more than before in the upper /ayer of
30 cris. and the reduction is shown to be no more
than 17 or 28 in the successive lower layers.
However the total salts are still limiting end
show gradual increase downward.
gith regard to the exchangeable sodium percentages
it is noticed that only 5% decrease took place an
the surface layer an no more than 32 'A has been
removed in the lower layers. And the sodium exchan-
geable values case still very limiting.
Subplot 17 0 I which only received 4 feet of water
end no gypsum was addedIshows the following reac-
tions:
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This Subplot turned to be more saline alkaline
than before es the result of water application a-
lone. The salts have been increased throughout the
profi/e by values which range;between 163, 116 aid
35 %more thanthe original values in the layers of
60-90 cm., 30-60 cm. and 0-30 cm. successively.The
exchangeable sodium percentage also has been
creased up to a value of 11 % more than its origt-
mal value.
Therefore when gypsam is required le reclaim the
soil and was denied both total salts and exchange -

able sodimm percentage will be increased than befo-
re:and the danger is more pronounced in the lower
layers than in the upper ones.

402 6221121119n of three feet d o w end
Itlthout szaaLL.s.

In soils where high salinity is only in the lower
layers and alkalinity is excessive throughout the
depth down to 90 cm. as in C,ubplot 17 C II, three
feet of water reduces the total soluble salta only
in the first 30 cm. layer. In the second 30 cm.le-
yer as well as the third, the rete of reduction was
less in comparison with the first.
The exchangeable sodium percentage was also reduced
in the first 30 cm. layer to e good level, and in
the two lower layers the rate of reduction was less,
about 40 54.
',',Then gypsum iNss added at the rGte of 3.8 H to sail
even with greetersalinity and more alkalinity, the
total soluble salts has been reduced to e more sa -
tisfoctory level. About 84 S of the salts has been
removed in the first 30 cm, layer and 92 4 in the
second 30 cm. leyer and 75 % in the third 30 cm.
layer. The entire depth cen be considered es
of harmfUl salts.
The exchangeable sodium percentages has siso been
reduced than before although the soil show that it
still needs the treetnent to be carried further.
This condition can be presented by Subplot 16 C II.



4.4 tinnlication of ....one, foot d
.withoUt

The applicntifm of one foot of water has caused a
depth of 2 feet of soil to be free of harmful salts
to a good level.
This goas for total soluble salts as ell es exchan-
geable sodium percentages of the top layer as shown
in Subplct 20 C II .
On the other hand* one foot of water when it fol-
lows the application of gypsum at the rate of 2.4
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The applicatioL of two feet of water only to the
saline alkaline soil in the loma series* redtIces
the total soluble salts in the top layersowhile
in the lower third layer the salts has bean incren-
sed by 100 S. The exchangeable sodium percentages
although they have been reduced by about 50 in
the upper 60 cm layer* yet it is still limiting
all through tile three depths and hae been increa-
sed by 257 %, more then its original cruantity in
ti e third layer. This case is noticed by 3ubp1ot
18 0 II .
3ubplot 19 C II received tte same treatment as
Subplot 18 C II except tha latter hns also recei-
ved gypsum at the rnte of 3.8 T/h.
The reduction in salt content is noticed in the
firs% 30 cm. layer* while the other two following
layers still need the trerctment to continue. The
addition of gypsum shows a considerable reduction
in the exchangeable sodium percentage throughout
the profile. Nevertheless the reclamat ion treat-
ment has to continue.

of water w h and



Thereforv,while 1 or more That of water Show
positive results in some spots, it does not
make e rule for adjacent spots and when gypsum
is applied, th.t.1 differences are more in focus.

in ?LET. TII p which follo.:;z
Discussions of some 1.1_ELD PLOT treatments are listed.

Chan :?es ss in ake r "ror Lee
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does. reduce the high exchangeable sodium
pe.reellasp to..e. marginal levei. in inly the first
foot depth, of soil as proven by Subplot 21 0 II.

This indica tes that the o ss has to continue

for more 4irl and that ore foot of water is not

uffici reclaim the, Loma soils.

ilpiz_pizoeriraant

.0emeral1y cross 'intake ro te of normal soils shows -

inereeSe then foliewed by decrease while-the. soils
Which.. retiamatior,.treatments ehow orf1y
decrease en ..the.intakerate. The faster the salt
affected soils....tain to. alkaline, the greatex.. the
rod,ction in its intake rete ss up,. Table No.33.

Plet..No.11 shovs.how.normal soil takes. water,. as
the graSs .intake.. rete. increaSes from. 22.3 t6 27.5
to.31,6 then.. drops backlo 16.6 mm/hourst upOn the
applicatiou. of one,. tan, three and, fou.r feet. depth.
Of water to the soil surface, succestvely.

Plot No. 3 shows how salt affected soils show e
sharp drop in its intake rate as ita alkalinity
content increases. Upon the application of four
feet depth of water the results were 34.2 to 3.9
to 3. end 1.8 mm/hours successively.



I.PART FERTILIZER 76I,X. ERIMENTS.
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Effect of five levels of nitrogen, six levels of
phosphorus and 4 levels of potassium, separately
and in combination were studied on combined crops
(alfalfa and barley which were p/anted together).
Nitrogen vas added as ammonium sulphste while phos-
phorus was added es superphosphate and potassium
as potassium sulphate. Also, time of nitrogen ap-
plication in two or three times has been considered.

Potassium deficiency symptoms were obvious, possi-
bly due to magnesium competition in the 30 - 70 cm
layer. SOMB nutrient solutionr; also were tested
by foliage spray to recover - iron induced chlo
roses.

Manganese, zinc end copper ere shown also to be
lacking.

The mtcronutrient deficiencies might be due to the
unbalanced nutrients ftn the salt effected soils at
tbe present stage. Hca17-3,r, they should be inves-
tigated at lengh and watched for _At least a test
plot programme should be initiated.

The experiments which were oenducted in the Viedma
Experimental Station .'ere listed in Table No. 1
and the test plants were the combined crops of al-
falfa and barley. In a positive sense these expe-
rimente prove that crop production can be elevated
by the application of plant food elements and gave
the following conclusions.

10 NiIMEnn-22.0'30113e.
There is a good response to nitrogen (Elg.12

1.1 Alfalfa.
It shows best average yield to nit;rogen applied



I1.1 AlAlfa)
at 200 k hectare. The yield wss 8.58 tos/
hectare fresh v,oight.

1.2 aulta.
:Barley shows response and gradual in crea-
se in yield with i/creaso in nitrogen applicatilen.

The...best average was 31.34 tons/hectare fresh
weight when 300 kp,..; nitrogen was applied.

2ho average reaponea to the difference in appli-
cation. between, 300- to 200. .kg nitrogen was 13.92
tons/hecters freSh

Th, obtnined yield was 34.66 tons/hects.
fre3-..1 weight due to the applicsion of 300 kg/

40A nitrogen.
le Oro-Of Be nay anr AllSifs.

1.4 Ammo Nit
al S atien

Best al.erag.a..iri Yield, was 38.38 tope/hectare
fresh weight correspending to 300 kg/hectare
nitrogen:.

Maxima= p cesible yield wet,/ 44.90 tons/heotare
mesh weif-A to 3',)0 kg/hecr/ara nitrogen.

3111,11: inexesSe in both:the average yielts and ma-
x-tr= yUld es the. dose of nitrogen applied is
ineressed.

All the above nentioned points ere registered in Figu-
re 12 Nitrogen Results.

15

n esztts for the Whole roerinen

Eigtty replicates were distributed all over the
axpertmental Station in good, just reclainedvand
still under reclerlati. soils. The average of S
replicates for the e°,1t1-,lned crop of alfalfa plus
barley (in 1968) WEIS'4:409 ten.v/heetare fresh weiCht
when 300 kg/hectare nitrogen mas appli4d. 'At the
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rate of 100kg/hectare nitrogen applied, the
yteld was 18,6 and 2.6 tons/hectare fresh wejight
for 29 repetitions. Obviously, there is a g:4=-,

dual increase in the combined yield when the ni-
trogen dose increases from 50, 100, 200 up to
300 kg/hecterc nitrogen applied, Fig.13.

1.5 Eilmg.en p lit An ication on CombiL d 01
blealil_2211-12aElAY_LELE11/.

A comparison between yield response to 50 and
100 kg/hectare nitrogen was made in a just re -
claiDed soil and planted for the first time.The
nitrogen was applied at planting time, To; two
months later, T1 ; and three months later, T2
The results were interesting and show that:

When the nitrogen dose was higher, the yield
was higher.
When nitrogen was added az one timer the best
results when the time of application is et 2
months later for the small dase (50 kg/h) and
L4t 3 mOnths later for the high dose of 100 k/h.
Best tims for split application is at 2 and 3
months 01 d.
Maximum value obtained is when nitrogen is ap-
plied at one dose at three months old and the
dose as high, 100 kg/h.

More ccmclusions can be obtained and this
experiment is warrant further expansion to cover
larger doses up to 300 kg/hectare nitrogen.

2. PhDs horus Resionse.
There is an increase in the average yield of
alfalfa as the dose of phosphorus incre-ses
from 0 up ta 300 kg/P05/hectare (Fig.15). The



(2. Phosphorue)

yield was 8.7 t/h fresh weight wher 300 kg
was added.
The maximun posible results wss 10.74 tons/hectare
when only 100 kg P205/11ectare was applied.Also thir-
ty kg/hectare gave a yield of 10.33 tone/hectare
fresh weight. Ho ever9 there is a good response to
P205 doses of 309 1009 200 and 300 kg.
The average for barley shows a reduction in yield
when the plant received 30,100 end 200 kg/hectere
P205. The meximun barley yield obtained when the
plan received 300 kg P205/hectare was lees than
when the soil receives 0 phosphorus. In other words,
there might be no response to phosphorus es far vs
barley goes.
The overage of the combined crop of elfalfe plus ber
ley gave 23.03 tons hectare when the soil receives
300 kg P205/h. While the yield for the combined crops
ehen there is no phosphor pplied to the soil gave
21.7 tons/hectare fresh weight. To the doses of 309
1009 and 200 kg P205/h the yield was les than that
Obtained when the soil receives no phosphorus at all.
The maximum possible combined yield of alfulfa plus
berley suepores the sane conclusion. The maximum pos-
eible yield was 27.66 tens/hectere fresh veight et
300 kg/hectere P20-e, in conexest to 29.15 Gonselectare
fresh weight at 0 level of phosphorus.
The reducton in barley yield to increased doses of
pleosphorus from 30 eo 200 kg/hectere is due to plent
eeeeetition es ehe crops were planted together. It
might be also due to some phospeete fixation end
precipitation with calcium as eoee parts of these
soils were just reclaimed.

12211252111E-11192211to

No response to 50 kg/hectare K20 when the plant recei-
ves 200 kg/hectare nitrogen and 60 kg/hectare phospho-
rus. Even 100 and 200 kg of potassium gave less yield

17



(3. Potassium Response)

than when only 30/k hectare of phosphorus were
applied (Fig. 16).

It might also be due to excessive aeiu in the
lower 30 70 cm layer.

4. COm arisen of Fourteen Different Tre ments o
N P K for Alfalfa 'lus pa

The results Of 14 different combinations with respect
to the average yield of alfalfa was best obtained when
300 kg P205 was applied. Two hundred Kg of nitrogen
elone gave second bect results. 2hird best yield was
obtained with 60 kg P205 and 200 0 was applied.
Best results obtaines for barley average was when 300
kg/hectare nitrogen was applied. The yield was 34.6
t/h fresh weight. This was followed by 200 kg/h ni-
trogen, as the yield was 26 t/h fresh weight, or 200
kg/'h nitrogen End 60 kg 2205 when the yield was 23.3
/h fresh weight.

Best average yield .i.or coiiiied alfalfa and barley was
obtained when 300 kg/h nitrogen was added. The yield
was 35.4 t/h. Other good results was also obtained
with 200 kg /h nitrogen and 60 kg/h,P205 as the yield
was 27.3 a fresh weight*
Next to this there was a possible yield of 29.2 t/h
fresh weight of combined crop when the soil receives
300 kela nitrogen con 60 kg/h phosphorus. 'Then only
200 kg/h nitrogen was added the combined yield was 26t41.
Other conclusions can be drawn from Fig.16 and 17.
It is to state beyond doubt that these experiments
which were conducted for the first time in this Zone
have proven that plant food elements are needed to
build up the soil fertility and increase the produc-
tion of the land. There was a posible fresh yield
up to 44.90 t/h fresh weight alfalfa and/or 34.66 t/h
fresh weight barley, when 300 kg/h nitrogen were added
as aur experiment show.



(4. cont.)

Also, spii'J application between planti- time and
2 months later suits the area and gives better re-
sults when e small dose is added", then application
is better at 3 months later. Best combination vhich
suits the area ia when phosphorus is applied at the
rete of 100 kg/h alone or at the rate of 60 kg/h
when supplied with 200 kg/h nitrogen.
Fertilizer experiments should be progrz;arzed and ex -
Panded to cover ares and field, following these po-
tential results. The suggested fertilizer recommen-
dations cited in Volume III as well as the experi-
ments designed and cmtlined for plant food elements
should be a guido for further investigation and ex -
periments. 7e should also bear in mind that neither
pota-aium nor nitrogah fertilizer give tbeir full
effects without adequate supplies of the other.

19
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After the addition of more -gzter (4 feet) in a pe-
riod of about 4 months, sampies were taken after
about 2 more nonths.
These ccnclusions can be stated.
Tbe total soluble salte has been reduced by a tetal
value Of 93 to 96% in the upper 60 cm layer end an
ly by ebout 35'7; in the last 60-90 cm. leer. Te
exchangesble sodium percentage can be reduced by .80%
and sometimes 86% its original value. Obviously
the rete of reduction is higber in.the upper layers
and lower in the lower layers.



Plo

In salty sti, s about 8 tshas. been ...rim -
ved by the application of one foot depth of we Or.
And, about 750. of thD remaining.salts WCX removed
by the...application of the ,$econd. foot ter dept,L.
Ind between .90 end 80%. of the original salts can he
removed_dOwn to a depth of. 90 cm.. after the washing,
with 2 feet of water. CPity418
The percentage of the salt removed.can. b
of its.original. quentity"even when the s.
saline alkaline .(Plot 18-c).
'hirty one per cent, of
centege can be removed
depth of water and et -
Upon the pplicationOf

Application
followed b
quantitY
mmhos/cr4 d

ords$
and 96% V
cm in
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e 'leanger,ble sodium p
the application of one feet
Lepth of 60-90 cm layer.
ther foot of water this

percentage can reach 50% of the original quantity.
of gypsum even as low ss 2 tons/hectere
4 feet of water, reduces the original
elts which has been between 8 and 15

to 0.5 to 7 mMhos/cm. In other
"he original salt vantity was left
°Amid th aughout the depth of 0-90

The semB treetrmnt roduced the ex
changeable .sodium percentr e from between 8 and 29
down to between 7 and 13; that is to sayg between
75 and 25 1r, of the original value was removed

ccessively throughout the depth form 0 tO 90
and only 25% was left tin the per first 30 cm layers
and between 30 snd 25e4 was removed from the original
value succe sively i the layers 30-60 cm and 60 -
90 cm.
The ammount of salt or exchangeabledtum ,rcen.
age removed from the soil .11 when the
original salt content is a small van ity (less than
4 hos/cm for the total salts and less than 15% ex,-
changeable sodium)0 The total salt Content can be
may reduced by 23% in the upper layers and 75% in
the lower layers. And the exchangeable sodiam per-
centage can be reduced by 16% in the upper layers
end this quantity can be increased up to 46% re
moved in the lower layers.



Plo

It follows the somepattern es Plot 18g with these.
main 'features:
Botmtimes the it can increase 'bove its original..

value by tho. ammount of 200% between 'the time one
foot and the 2n.d. feet of water ro applied ( 2Months)
end it C. increase up. to. 170%.upcn the uzageof
gypsut even wher.. the letter was followed by 3 .fset
of wever;. this is when the original salt content is
below .5 mmho.s/cri and the .quantity' of gypsum is in
the:vicinity' of 7 tons/bectarev This increase in
salt is throughput' the entire profile down to a
depth of 50 c.
The exchangeable sodium' percentage can increase
when it is'et e low levelg- be1ow.15% by the'rp-
cation of one foot' of water alone by 66% its origi-
neI value in the 2a1 30. Cm. leyeri Thia condition

be offset by the applications of watergone
foo each, time., .Un:r ttse conditions the exchan-
geable sedium can' be .reduced by 56% its Va -
lUe at the. top layer (0,-30 am) and.by about 50% in
the:60-50. am, layerv
Finlly,alsog salts may.incresse as well,an the ex-
changeable .sodium percentage, espocially.in the.
t7,04r0 lower. layer 60-50 cm when the procema of' .

Clamation -stops .for $7,bout. 4 mtntha end. agpin
when-the.soils ere saturated:v. Thi4. irr çOsn
be by 14% .6-r 155!:, more than the original ',,:'flue(I5-.0g
60 .cm layer)* The excheangeable .sodium. can re-
por 25% or 20% mtre the value found In the soil
bofore the 4 months (before the gypsut and, the water
application) even if the. .gYP's..ura gAantity is as
little as. 2 tons/hecterev
When soils are good saline alkaline havi:.
soluble salts over.15 mthos/Cm.and exc.r ble So-
dium percentage over. 30' throughout the profileg the
applications of one.foot of water.nay increase- the
total salt content in the upper 30 cm layer by about
25%g and only reduce the middle layer by: about 90 10
and the third, layer (60-50 am) by abOut l6 of the
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total solts. The reduction in the second layer can
account for the increase in the upper layer. In the
exchangeable sodium percentage en increase by about
25% over the original value is expected.
APPlication of gYPsum at the rate of 3600k/hectare,
followed by two applications of water, ane foot
depth each and one month oparto can cause the total
sal ts in the upper end middle layers (10-30 and,
30-60 cm layers) to be roduced by about 60% instead
of its increased value due to previous water treat-
ment. The sf,me treatment con also reduce the exchen-
geable sodium content from 407= throughout the deptb
of 0-90 cm to 30 and 50%. rThis co23 is clearly de-
monstrated by dataj of the 25 A Subplot.
When 3iia are low in total snits content but have

tendency to be alkaline, the applicotion of ane
foot of water will make the entire depth of scil
alkali and increase the value of exchangeable sodium
percentage up to 130'S itS original value, This in-
crease in the exchangeable sodium is on the account
of the reduction of the to's;s1 soluble salts t sub
plot 25 B).
However, upon the applicf-tion of gypsum by the value
of 2-4 tons/heetare followed by 2 feet of water,the
salts were reduced by up to 60% the exchange-
able sodium is reduced by'almos..;;.90>i; and 80. And
the soil is cempletely recovered in both total salts,
as well as echengeable sodivm percentage. Tic ten-
dency to alkalinity is being sufficiently offset.
This picture is reponed, but et e lower degree' for
the Subplot 25 C.
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shawed.a reduction of abou t 91 %..in the tota1.
seluble salts in the last. layer (60,.90 em) std
e reductiOn of 73 sf the exehangable soditvm
percentage ir the same. layer..
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The most imr,ortant conclusion to be reported here
is the fact thet althoug:h the gypsum quantity is
less than the quantity reported for similar soils,
it gave better results when followed by 4 feet oí
water applied successively in 4 times, one foot
each time.
Subplot 27 B which shows up to 30 mmhos/cm in total
salt quantity end up to 23 exchangeable sodium per-
centage on the clay complex, has been a good exam-
ple of this case. Its total wat content was re-
duced by a value up to 96% The value re,¡.orted be
toro the application of gypsum end its exchangeable
sodium percentage was reduced from 40% lo 10 in-
dicating a percentage of 75% reduction. This fact
was accomplished only by .562 Tons/hectare of gyp-
sum.



6. Plot 28.

Strongly aline .a.11mline soils with one-foot of water
sithotgh ttle can...show. reducticn in total solubae

tha exchangeable. sOditm peroentage cat be
greatly increased, yet. Values of2813 showed ar.
increase. in the exchsbgenble sodium:by 122S IL the
upper layer.

-After gypsum appliest:ionst the rata of 0'075 ton/
hectare sud then 3 feet-of water applied successive-
ly. in three timos the tbtrA. Salts showed a total
reduction.by about 90%;a U te..exchanzetie soditm
by abOtt 65 or .45%.0 However, the rate of reduction.
wse'lesS..tilan the vsIte'reported by a leaser gypet:m:
qtantit and. une foot of water added, as ta the case
of.aubplot 27 334, when. compared with Subplot 28 15.
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7. Plot 29.

Soils of high salinity' and. high alkalinity can res-
pond at a different degree u'pon the application of
water- alone or when water is applied before. gypsum
or after 'gypsum application.
When the total soluble. salts. are smal1 but more than

.8 mMhoS/criHwhen. measured by:electrical conductivity9
lap to..8.0.. 9p% salts can be .removed. At. 16 mmhos/Cm
electrical conductivity but with high sodium ex
chetweabIe Capacity (40%) only less than 30fA. of the.
total. SaltS pan he removed4 and sometimes this value
Can Only be 1,0514 or less es. ie the case of Subplot
25 A Or 25. B. In this case. the lower layer. (60
90 cm) will no yield eny salts. And thia coseis
more strong when the exchangeable sodium pereentage
is taken into account, as elMost after the first
30 OM depth there cannot- be any change to be noticed
and even same inerease is tekpeCted to be reported
as-Fmbplot. 25 0.
After the application of gypsum et the rato cd 937.5.
kg/heetate followed..by 2 feet. depth of watervapplied
one fott suCcesSivelr. in t.'.Wo. times, the picture is
very much encouraged toward...thebetter. conditions.
The total. salts are redgeed.by 80%- from -4he origi
nal in the first 5.0 cm layer 50% in- the-Second 30
om. layert end by about. 20%..in the third..30 cm layer
deep -sueo6ss1voly0 The exChangeable sodium percent-
age can. be reduced. byab.cut frcm. itS
:value in general thrtueatut. the entire dePth of 90
cM9 with above the avetage salts :removed frcm. the
upPer laYer.of te stil and lest thin tho. average
being removed from the lower. layers*
Up.on fractioning the protesS of reelonation and for
knoWing the effect of gypsum alone when followed .

by 2 feet depth. ....of water applied te the soil 2 m..(Yo.tli:e
and e half aprt form each other, the total salt con-
tent cen be reducedl only by 50% on the surface lay -
er.9...about 30% in the middle layer and by. about 14 O.
in the lower layer.
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These results were more to the better when the total
exchangeable sodium percentage is taken into consi-
deration. The surface layers con show reduction
of 12% and the middle 30 cm layers can show up to
50% reduction of exchangeable sodium percentage end
finally the lest 30 cm layer can be reduced by
about 30 %.



Plot

PlOt 30 reprents saline alkaline soils where the
alkalinity is higher than the salinity. Both Sub-
-plot 30. A and 30 0 have the same total salts
quantity which ranges between almost 10 and 200
And the onlz variability is the exchangeable sodium
percentage. Subplot 30 A hao ti e achangeoble so-
dium percentage between 30 end 401 while in Subplot
10 0 the exchangeable sodium percentace is between
20 and 30.
Upon the application of one foot of watery the total
soluble salts in Subplot 30 A have, been decreased
by 80y 40 and 33 (A. successively for the three depths
0-30, 30-60 and 60-90 cm and the corresponding ex-
changeable percentageh been decreased by 52, 32
and o% for the corresponding layers. The average
decrease of salts throughout the depth is 51A (far
the three layers form 0-90 cm) and the corresponding
average decrease of te exchangeable sodium per -
centage is 28. c,iubplot 30 Oy which has less exchange-
able sodium percentagey showed an average decrease
throughout the depth of 0-90 cm in the :total soluble
salts by 90 and the soluble exchangeable percentage
by 41. In other wordsy aut 12% difference in ex-
cirengeable sodium percentage originally present in
the soil (37-25%) can cause a diference in progress
of recler4Dtion in the total s17,1u31e salts by abou:
40% more and in the exchangeable sodium pe.,,,:'leentsze
by about 13% more upon the applications of ono foot
af water; the lower quantity of the exchangeable
sodium percentage is the progressive one,aubplet,-,30 0.
When soils have total soluble s-ats between 20 and
30 mmhos/cm end the exchangeable sodium percentage
is over 40% the application of ore foot of ;water
can cause increase in the salt content throughout
the entire profile down to a depth of 90 cm by about
25% more. The exchangeable sodium percentage cannot
show any reduction after 30 cm from the surface.
When the soil receives a small quantity of gypsum at
the rete of 0.9 ton/hectare, end is followed by only
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one foot .of water, the .first effect will be an in -
crease in_the total quantity of.salts to be .removed,
instead of the increaaa in salt. content reported be-
fore by about 2540 there is now a reduction by u1 out
70g.in the. surfaceIs 30 am layer and another reduc-
tion pf abOut 21%, in tha second 30 cm laYer* Regard-
ing the exchangeable sodium percentages. the redue-
t1On7e9 40,,,4 in the surface layer:and. TS in the se -
cond 30 am layer.
Registering only the effect of the 04.9 tons/hectare
gypsum, the 'total soluble salts h.a. a. been reduced
.very,. much in te first 30 am layer*. 760 and 36 S.
in thesedon.d 10 cm layer*. and 11$ in the last. 30.
cm layer. The. exchangeable sodium percentages have'
been increased by a small percentage in thø second
30 cm layer. In Ve third. 30: cm layer nothing took
place. This can indicate the small quantity. (one
foot) of water E.T.T:lf,e'd followingthe gypsUm treat -
.ment and reduce the total.SolUble.salt,s at a. much
higher. ie4p1 tuan. it did.. fer the,exchangeable se -
diara:picture 4.71 the soil, Hore.water Should be
applied
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This plot. prssent .8 very im-p. r.nt conclusion which
is as follows.

Soils ylth tot81 soluble salts whose electrical
conductivity.is leap than 10 mthos/Cm throUghout
a depth. of 90 Cm (and Whose exchangeable sodium
partentage is in the .vicinity Of 15% in. Ye middle
18Yer cf 30-60 cm deplbi end evan up to 30',4 in
the lawar lai6r (69-90- cm) upo he. aPplication.
of one f.00t of water up to 9014. ofthe salts can .

be- removed and ebout 504. of the exchangeable so-
dium oarcentoee. .cart be 'remove.d.by the same treat-.
ment (SubplOt 31 A)

Solis which have total m.cluble salte to reach
bel;ween 15-30 mmhca/cmand..ito exchangeable so-
dium:Percentage. is also over 15. (being between
17. and 34%),can alzo react verY.favottrably- to-.
.the application Of one- foot- cf meter.
Over 95% Of the total soluble -salts was removed
throughout he total depth, of 0-90 the
exChangeable acdiuM percentage...was... reduced to a
considerable extent throUghout the depth. The
lower layer (60-90 cm) hasHbeen. reduced., by aboUt
50% from 34 .to 17;4.,. Subplot. 31 C.

Alth ugh the totalsclublo salts are 3o1 sa high
Sutplot 31 B es in Subplot 31.0, yel dUa'te

tha extreme quantity of exChLtgeoble sodium per-
centegov -between 30 -40%-thrOughout the profile-0 .

only sbut. the first 60 en depth andwed. fnvoureble
reduction in the salt's 'removed. Sixty. Piz. sna.
38$ salte were removed successively In the first.
30 cm layer and in the,pecond 30 cm layer. The
exchangeable- soditt percentage has been reduced
by. about 30$.. in the upper 30 .(3M layer and no chanzA
took place underneath.

Luc to the high status of ekahangeable sod-J.:Um in
31 B4 the application of 3 successive feet of ws-



terafter e throe months period shows that the
salts hove been increased:daring these three months
periodof abandoning the soil suoh. that the op-
.plication of 3. feet of water did not remome from
the soil.thot one foot didl. belt41 tho z.,,...,... .11 was

obandonned. The pereentage of solte removedmas
46. on.the top, followed:by' :only 5A in. the second ..

'aye:1,1 .ond_.:even the lost...30 qm layer still showed
04 Ittot'eese of about 18 f roa the original Condi-
tions 04 13/4161.

To put it into o different fo ä the effeet of .the
initiol.reolomation occomplished.by.tte foot water
0.P.Pl1Od has been offeet 'ty leqving, the soile-a
..1):ex;:,,i,qd. pt 3 iamtb...s end we have lost the effort:of
3 .feet. of Water it takes"to.apply it which is on-.
Other 5. months (froa 11/8/67 to 22//68). if we'
look .teto t4e exchangeable sodtaa percentPee plc-
tare one con congIu4e that it has gone for. worse.
The new..exchan(7-ioble :sodium percenteze an 22/3/6S
iS .more thati7h.....,.t itweS ts.13/4168 (e yeer later)
as .it. has. .beeL increed by T.S.moro in ta upper.
.....,,,) cmloYer and 5% more i4 the third 30 cm loyer.

When wa.wa4t to study the...difference between
results after. the first leaching with .one.foSt
.watel,'...(on 11/S/67) and the .reeliite .of t he. ne...,,,'

treatTient-(on.22//'6',E;) P$'3'..feet va ter $12,plied
Successively in .obit.,,.a 5.È.1..:nthe periodIand after
3..ri,onths.froa, tha al,;.:-.. .-.-..licotion o first. foot
of.waterl .it to int..ea,',....',....i,'t..',1.2:1.15 te noto the followinE;..

The total soluble salt have.been inez,'cased by 63$7t'
in the first 30 er_loyeri mal,e .than the results.
echieved by the...application. of.one fOot of watexl
and 54$ more in the second loyer$ and 3011',..M4re in
the third lay'er....

lgot only this*. bu t. alse the exchangeable odium
percentage has 8150 been increased by 5.5i: in. the
upper 30. ar, layer ond 51; in the last 30. on layer..
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PrOM this we can conclude4 mOinlyt. tht abandoning
the soil even for a perioa of 3 mnntbo after the. pro -
cesS Oí reciamatitn or putting. the sil under
CitìVatiOn can de T1 rharm to te soil thar.,.. before
aS salts can be.. increased. by .a. pere6nt'age wp to 65%
an..d exchangeable sodi7lt percentage Can also. be in. -
creased by about 55%.



10. 1.121.32..

5elime ouch so Subplot. -32A were tte lower Isyer
60-90 cm) has salt. over. 16 mmhoe/Cm and with, exchan

geabie sedium percentage about 17, and.whers tha sslts
ir tbeuPper SO em. layer even. aver 12. mmhosifam Snd the
firSt upper layer- is -not good for Sensitive planto I
one: foot. of teter'applied. hen' proven good to bring
the 3 1 into the geed. ststuS thrbughout the depth,
of 90 Cm. leyers, Llx1wst over 9054 of the salts can
be -removed and eltut 60% reduction in the extbtngesble
oodium. percentage can be achieved.
One. foot of water io not sufficient. for spline:elks- .

sailoo. es aubplat 32 CH. Total soluble.salts-.
show reaction between .11 and 21 mmhoS/em and the eX.-
changeable it'.dtmm prcentage ranges between 20 and.
29, end upom. .the application .of ore foot of wster
the upper end the. medium layero were :recovered from
3F l, while te tira 1..a.yerw.a:As not, fhan the.eg-
chengeable sodiam percentage. .is.donsideredo simtmt
the first 30 cm .ten. be considered so .recoveredo but
mot.. the secnd ot third lkyer ss. the amount left'is .

At that Stage the addition of gypsam isvery muth
visible* The adition of water to.the saline tike
line soils with very high. eXchangeable sodium per -.
centage.-ten odly affect. the selinitu status of the
soil end. csuss some.. gradUal reductist from. the sur -
face top leyer going:down, EoweVero there cannot be
expected onY reduCtion in theeichangeable oodiam
pertentsge,
In this easel if more water hso to be addedo as is .the
case in Subplot 32 J', the added water will mc.t cauee
adAitional.reduction in the salts mersthsn what has .

been accomplished with one foot; only as a tatter of
facto some increase may he encountered. in the lower.
layer over what is.known to exist there*
inspeotion of the alkalinity will indicate its spread
beyond .he original limite For expinple, the origi-
nal exchangeable sodium percentage was 17 in the first



30 aM layer end. over 40 in the auccessive 60 am
.After adding 2 feet of water the alkali,

nity was 3t 111 very timiting in the lower 2 layers
and...extended to sh.ow increase in the upper 30 am
layer lq.about 24% more
When the affect of the new treatment hwa to be eon.
.idered alane.. n.01 to te checked with the resUlis

. obtaine from ove foot. Of water it must be said
thatthe salts hs7e been. increased throUghout the
Profile.ux,-.to fAaut L-11E bzmo riaan uD from
the.lower.layerstc abver the. upper. .ons* The eame
Pittiaza O'cia.2.s.a be Sound with theelehanvable
sodium pereentage.,,



11.

39

Soils whicherp salty i4 the lower do i' anTy 30 -
60 cm and 60. - 90 oM et e ling range eon be
changed to very seity soils- uPen the- aPplicatiOn
of one fbot of' water vlben the.. .exchf,..ngir....,:able sodium,
percentages a.le less than 15. Abbut 80 to 90 A
.ot:the spite Can be .removed throu.e.:rieut the90
depth., inc. the excbang,eable 'sodium percenege cen.
be.reduced. to vey vourcrIe Iov1 .t.'ip to 60
ef.the 4*changeable.sodiam Can be remavell. This is
ciear_fremauplot 31: A and.33
1)apendingul?.on.. the-aegree cf.elkelinity presentedi
the percent salt-ret,oved can-be deternined byit
BPPIicatioa-of one. foct..of 'water.
Blab alcalinity.-will. make one foot of water and
does. not-effects the totaI-ssitble sell; es mr,ch

hc'percenteiv*relzieved,- .be. _only reduced down
to.-20 as 'le. the ease aubplot 33- B1 10'.4.01:9'.1sYeT,.
Regardii g. the exchan,7,ea'bie.sedium.percentegp there
cnt beett,,ecied reduction (33 B).
When these.4.0i1J:4.1 have b.3en...1.0±t for.abcul- 7 In4n.th3
and irrigpteA egpin one foot water. .there bgs
been- an.. incressa in. the up'ber 30 c, layer of abeut
40$ 0

The exctlepgeable sodium not $baw any
redliction in the upper 3() c. 'nd 'di:61 net chnnge
frOM where it was before theaddition ofth,J.;-new
eet of water..
mell doses. -of gyp.,,,emi are recomm;ended.. in this osse.
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EMPLES OP DIPPERFANT TREATMENTS GIVEN TO SOILS

1) NON :;:ALINE NON ALKALINE SOILS*

25 B I 26 B I 31 A I
25 B II 26 C I 33 A I
25 C II 26 C II 33 0 I

2) ULINE SOILC.

25 0 II 31 A II 33 A II
26 3 II 32 AL 33 A III
27 0 I 32 A II 33 C III

3) NON SALINE ALKALINE

25 B II 29 .13 36 B I
25 0III 29 II 31 B I
28 B I 32 B
26 B

4) SALINE ALKALINE SOILS*

TABLE NO
tr.stoalaamadawasmasmagam

13 A I
13 A II
13 A III
13 B I
13 B II
13 B III
27 C I

13 0 I
13 C II
13 C III
25 A I
25 A II
25 A III
25 B III

Notes

EXMOLE: 25 B I

Plot No 7.: 25
Subplots No B
Layer depth = I

26 A I
26 A II
26Â III
26 B
26 B III
26 0 III

24 A

27A1
27 A II
27 A III
27 B I
27 B II
27 B III

asUmasece9 11.18,..C.001111.



NOICE1

2) Se-Soils
18 0 IIvIii
19 0 II, I

Bon Saline A1, e Soil

170 II
C It II
C It III

17 C 11:9

4) eSf.j.Lga

Note:
EXMYIPLE 16 0 It I
N° of Plots = Numbres (16)
N° a Subplots = letters (0 I)
N° of layer depth. = (I)

.160 It 2`,,, ;17 C II, II 20 C II I
16
16

0
0 It III

17 0 II,
18 0 Ill

III
I

20
20

0 II, II
0 II, III

16 0 I1,9 18 11.0 LI 21 Ili I
C II C II 21 0

16 0 11$III 19 C III) III 21 0 II, III

Titeres
I = 0 30 cm.
Ii = 30 60 om.
III 60 90 out.

TABLE -No 24 B

LOMA NQ 0802

ine S
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4141 1:311) .1.%e " '7;4'1.1'.\'''11:?.. UE
.t- ,

73L 26

ELOVALL1
Area of plot: 400

IISEUENOYL2z_zILILLsg:2ag,uull.inD IEIHR DATES

laorder con,struction, levellingr etc
:Extraction of orig:inal samples

12/T/67
8/9/6

iiiNEW IRLATMENTS NoT0)

Gypsum, application, wi h one foot water depth
425/14,illa 3/4/68
:Extraction of samples of gypsum dissolved 4/4/68
:Extraction of samples after new tzeatment 38/5/68

IV TOMiL TIME OF FIELD OPERATIONS UNDER

NATURAL OGNDIaIOS onths
25 days*..



OT Nc44

Area of plot: 400

T1 ST:=',4,1JEN OP PTLLY) OPERATION3 AND IdEIR DiTE3

raer construction levelling.: etc.
a action of oriaisamples

III N1.1 TVEATMENIS

Gy,sum application with one fo t water del,th
520 1.1sc.7,41Ht144. 3/4/68
Extractlol of uamples of gypsum dissolved 4/4/68
Extraction of samples after new treatment 30/5/68

IV TOTAL OF zulD aiiERLii0% UNDER

14.40JRAL CZDITIORS 6 month
25 days.

12/7/67
8/9/67

TABL2 27 YIELD OP TREI,TUERTS*



TABLE 2 YIELD OALE17111,11 Or T-.2.:::.A..:131ITS,

Area Of plu t 400 m2

II SZJNCL, .....TIT-Bln

Gypsum a2p1ication vit:a. one foot water depth
255 Kge./Ha* 3/4/68
Extxaction of samples of gy-psum dissolved 4/4/68
Extraction of sample after new treatment 30/5/68

IV TOTAL TIME 01' 2Ii,:LD orlmaloas A.1=1;o4...

NAURAI COICITION2 6 months
25 days.

Border constructioat,ievei1 etas 2/7/67EXtraction of ormal saaples 0/9/67

III NEW TROATUNTS Lai



TAbLy3 29

PLOT V

laBID

2Aaaa of lot; 400 m

II, SEXENGI: 01 :FILM OPL414,...a,::;-,A,ND ,..5..}.:i 14

Border construction levellingo etc 12/7/67
Extraction of original samples 8/9/67

III E7E7 TREA72::ENT N T. )

Gyv)sum ap o wit.1 one foot water depth
510 Kg*/Ha0 3/4/68
Bxtraction of samples of grnsum disolved 4/4/68
Extraction of samples after new treatment 30/5/68

IV TOTAI,T1TfL OF FIELD OPERA:I.:IONS UNDER

NAIDEAL CONDITIONS 6 aouths
25 days 0

Tiz3k1t7GriTS
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Boxder construction, leve1ling4 etco
Extraetion of ozziG al samples

12/7/67

8/ 9/6 7

III NEW
. .Gypzat. Application with Ope..fbot wa'ter cb.A.pth

425-Kg.Wga* 3/4168
Ettwactionof'.samles of gypsum disla.01ved . 4/4/68
txtraction of sarvles after.new treaterit 30/5./63

. TOTa.TIME.OF fILD OZERAIIONS UNDER

Will CONDITIONS months
25 days.

mAPT.7 7n 'T:13:1:1)

Area o:V plOt; 400 m2



(0
)

--
-o

(0
)

R
E

M
O

V
E

D
11

/H

A
B

 la
32

:1
3.

X
(1

1.
:4

.R
O

V
O

IL
E

 S
O

D
D

t:
G

Y
PU

M
W

R
au

m
-a

s

A
V

LR
A

G
a-

:,-
,:,

,2
3-

P
O

D
ia

Ti
; I

N
 T

1E
3 

90
 0

M
e 

S
O

IL
 n

at
'T

il
up

on
 T

H
T-

,
rA

P
P

LI
O

A
TI

O
V

 V
i!G

Y
P

S
U

M
D

iL
iS

O
LT

E
D

 If
f U

 ro
m

 W
N

2L
i;J

.Z
 1

..5
13

TH

,

4
19

.4
2C

 .6
+8

1.
6

0.
4

S
al

in
ity

 re
du

ce
d;

al
ka

lin
ity

 in
cr

ea
se

d

44
4.

9$
+

89
13

.3
+

42
0.

5
Sa

lin
ity

 in
cr

ea
se

d;
in

cr
ea

de
d

4'
71

0.
3

A
lh

an
ni

ty
 in

cr
ea

rR
ed

re
du

ce
d;

-.
''k

ai
in

ity
re

du
ce

d

0,
9

S
al

irl
itY

 /R
ed

uc
ed

;
in

cr
ea

se
d

0.
4

lin
ity

 in
cr

ea
se

d;
al

ka
lin

ity
 'n

or
m

45
7.

96
53

.6
24

4,
3

9.
8

60
.0

10
.7

6.
3

47
30

.0
48

.3
9.

7
+

92

48
7.

3
+

10
0.

6
14

*6
+

50



D
L

T
T

H

O
P* 0-
30

30
-6

0
60

-9
0

0-
30

30
-6

0
60

-9
0

B
E

H
A

V
IO

U
R

 o
r 

SA
L

IR
g 

4L
E

A
L

IV
E

 S
U

IL
S

U
R

D
U

 D
IF

FE
R

E
N

T
 T

R
N

A
T

M
E

N
T

$
E

X
PE

R
IM

L
N

T
A

L
 S

T
A

T
IO

N
V

IE
JW

A
 P

R
O

JE
C

T
iO

M
 W

IL
S

(S
E

R
IE

S 
08

42
)

SA
1T

 C
H

A
N

G
E

S
E

C
 in

 m
m

ho
s/

om
(o

)
O

w
r

PU
T

 2
0 

0I
I at
 d

Q
ri

h 
O

f 
w

at
er

PM
1E

 N
°

IT
IC

II
A

B
G

E
 N

a*
 "

.; 
-C

H
A

N
G

E
S

7
4.

0
31

11
.6

14
.3

4-
23

19
.7

21
.4

8

et
 d

ep
th

 o
f 

w
at

e:
.

19
.6

3.
3

83
12

.1
6.

8
44

5.
9

11
.8

20
0

1(
1 

C
su

m
w

ro
sa

l,.
...

m
as

w
ar

W
21

 T
W

O
 f

ee
t d

ep
th

f 
w

at
er

 e
nd

 3
*8

 T
 lo

ot
* 

É
vp

si
um

O
-3

0
21

.3
1.

9
92

21
.4

4.
7

79
.6

0.
-9

0
25

.1
16

,7
33

T
ak

T
 2

1 
C

,A
.T

.
N

T
: O

ne
 f

oo
t

eP
th

 e
f 

w
at

er
 a

nd
 2

.4
!o

ct
. 8

Y
P 

ku
m

(0
)

(l
iT

)
!;

!,
 R

ir
-.

21
0V

M
.

.
.

.
.

.
.

15
7

53
35

13
63

40
22

45

31
15

52
40

22
45

40
31

22

33
17

48
30

15 25
1-

25
7

13
12

8
33

18
45

35
i

27
,

24

0-
30

4.
6

2.
9

37
0.

.6
0

7.
9

9.
6

*2
2

60
-9

0
14

.6
16

.8a-
41

5

SA
L

T
.

R
N

M
O

V
E

D

14
.4

:a
as

am
aw

as
at

es
e.

r.
,;:

-.



O
t-

C
e

V
e

5C
6T

oa

-

4,001000/10V
O

IT
JA

4i2d0444..1.4A
4V

er~.012a.ftlefkbligia*m
tr...,,,5g.**Ps,

01^7141!"
(u

turre qd-n

trfA
esim

:
S

ttiltelln
*u1,1 H

V
II.V

1107.7n.
.

.

(C
M

IE
V

I'17,r100:

74,401.L
'-',K

,IW
A

ttiiiV
a.N

O
O

M
O

Z
O

N
e*ief6 ak...1...,,ofe.am

E
vw

d.,,,,,W
kt

levetd
m

og ag

01
g

06-09
V

' T
T

09-C
E

oto
E

,* 9
0E

pm
 zral.eA

rk
tf

C
T

O
fC

ea
E

 9T-1-
O

t
8

I' (::
06-03

O
E

,..
917t+

at:
9' tl

Y
E

.._.:c t.7
5E

+
e..,.

66E
°O

r-0C

,..-E
efi,m

, ziro tIvrap q
' oa

x
itA

T-Trail7
9T

E
t

SL
9 6 (-)

E
972,

06-09
/2

9i7
U

6
t *IC

9. a
09-0E

T
T

;170
1P9

:-.:::P./sT
V

' L
0:'.00.

..,........--*,..........
w

eracila
4 R

A
w

iyia;çyçV
Y

,1,:,-.1 X
D

IA
M

 JO
 1.1.4.dep 4,00X

 O
arilI

..

6t
06-'09

at
09-C

,7
0C

-0
o tgpT

ep
tia;

Ir.
...4'16v*-'"w

m
7.37.7"717.7.--7,

T
v." too-tarm

l

fz.,:rnt-T
vuel T

IT
V

O
4.=

f.)

4.t*",,°,"tw
o..0*0

0/0,~

aT
 r14'

:w
ary



TABLE NO
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leortatting
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II ALF OE Q.ïIíLD QPB3P ()NZ:,iï
Sowta' of sorPlattug low develOPm
nrot leaching with , till 'over
Second leaching with 20 'till cover
2hird leaching ,Bith 20 till cover
Fourth leachina pith 20 l/s vill cover
lifth loachinG witil 20 Vs till °over
Sorgpam harvested, low yield
2xtract briginal nemple

.141.6c
*Vat le hiz ith one foot water
Second leachin,:.witz one loo t ',---ater
Third leaching with one foot water depth
Extractirn of samplea after Vow Trsatmaat

ii 1.14. .1017S

"I'.1 rr;"). 171-fr y:IV f,,,!
411. ,

1R DA2ZS

/67
4/4/67

26/4.tf
13,17/67

8 matiths
22 dayo



"Mr""r0 *°°,
5,:841Y-1.wza4-0.

-owin6 of r1um, low
alret leachin with Q0
8econd
T. hi ,rd i cbi.,rì with
Pourth i ciin with al, lyis
Ilfth leacning wi ,
ore= harvested low yield
Traotion of original samplen

development
411 cover

'11 cover
11 cover

-over
cover

400t
.11 one foot water

ea af:Per new xattzc,nt

67

6/3/67
16/3/67

/4/67
/67

7t1 application, Or 344,8
Pi at leechil with one foot -smter dei
zeconc, loachin 4tt one

Third leaching
:Extraction of cap

IV TOTAL :maal,i7as

CCIFEIT 2 Rr",,Ir.53



3

Sorghum tvwvestedLo lOw yield
4Nxt&ac1 ion ca Iaamples

w. Tiiii45,21;12NT

YDTiv0An'fi'IRt-....uoaa..4.1.

ushea
Pirst wit'a o e 2oot
3econ4 lea ±n 4 tf, one foot water
Third leaollinawithort, foot .-)a1; pth
Zrtraction of suap e aÍtr new traent

24/1/67'

15/3/67
14/4/67
26/4/67
13/7/67

DI CALM-WO 0 111F41211,311!

Sowing cc

Firs each'
Second loacilin
mira 1eac4ing
Fourth leaching
Fifth leaching w

lowaevel
2.0 b till 0101/0.1:

) ill. cover
till cover

zi 20 Vs til cover
th 21 1111 cover

ot7i4N/0,1, ,", -,A,7^," months
1/4,2 ,75M4JOT1 1-0k;a 22 daye



7ABIS FIELD CALENDAR OP `Ifiri

2102.1112.1.2.±ZI

Area of P ot N° 87.5 mg

Gypsum application, pIughed under 38 MR
Tirst leaching with one root water depth
Second ieaciaing with one foot water depth
Extraction of samples, after new treatment

nr TOTAL TIME OF FIELD OPERATIONS

UNDER NATUaLL COEDITIONS

16/4/68
11/6/68
24/7/68

8 months
22 days

OF OPE.HATIolczi 'ITEET DATES

Sowtn af sorghums low developmeat 24/1/67
First leacain wita 20 Vs tul cove 28/1/67
Second leaohing with 20 yill cover 11/2/67
Third leacAing with 20 e till cover 6/3/67
Fourth lead:ail-, with 2'-' -,111 cover 16/3/67
Fifth leaching with 20 1/s *Ail *ovar 14/07
Sorghum harvesteN law yield 26/4/67
Extraction of, original samples (0) 13/7/67



241.21_1;
0-'7"--"-Al OP S

Sowing o orghum, low dev
:First leac'airtz wita 20 e ti
Second loac=hinE; wit-, 20 Ifs
Third leaching
Itouvth leachinr, wita
rifth leacLinz wita 20

rghua harvected low
Extraction of origima

BELX

i BED ONak:ION3 U71)

TINDER rigemiaL COISITIITION

,

' 1r4,;m"-'11143:, rf': 1,r s' eriv. ; OP%

ment
cover

till cover
0 Vs till covr

s ti 4. cover
yield
amnp (0)

24/V67
1/67

67
6/3/67

16/11
14/4/67
26/4/67
13/7/67

8 months
22 days

2/au ed 111/67
Virst leacnin6 wit., one foot water dePtil 1614 68
eoond1oLwiti: one foot water tle 'XL 1V6/$8

Ilxtraotion of ceumple,s aft ,r ew treatra 4/7/68



TABIZ 40

ix

A. 1.1;J ala..

C w11:;;La.,- 021" 104,4 .,41:4

C4 CirY,, developtv.nt
First leaciline with 20
Second leach:Li-1i,, ith 20
Third leaohing vvith 20
Pourth leacIztrw

leachta,-.2, with
,-::htrat harvested 2

Extracti3.n ori!- OalTIP

RT).
Gypsum atitin pid wiier

leaol-Anz with one Too water a
BEtraotion,L 1TL. after na w troatmant

;..)

t:L11-till cover
tall cover
t 1 ()oyez,.

0073r

2/11/67
26/4/i18
24/7/68

',12CTAL e monthS

'TvTr-NS



TABLE N u 42

CHANGE IN GROSS 1U:3 Ti:A5LIL POE LEACHING EriU'BIUMENTS

(Plot area 400 M.2)

PLOT

N

GRoss INTAKI3 1111;I3 mmihour

istofoot
.031WATO.711....111IICROW01001171./.1..10.0=11112

aldfoot 3r1ffooto 41hfoot

5 .4 3.4 1,7 1.4
2 14.04 41 1.4

34.2 $.9 3. 1.8
4 15.6 24 .7 8.2 4 1
5 12.0 28.0 9.6 5,3
6 27.7 22.0 20.8 8,6

8.9 20 . 7 .0 3.8
8 1/.0 9.6 4.8 3.6
9 40.0 18. 14.4 5.0

10 27.1 20.0 9 . 4

27.5 31,6 16 .6

12 17,9 32 15.0
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eclIA'VT.P 17).' 44'1.44:4:4:4440:414
j;,4 '<us, QL R 1**

N OF AFTat.

IV .T..Q2 A, L. (JP. o..,.2,:ELB
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O FIEIn OLLENDLR OF TR:IIITMENTS.Table )4v

N" of',...2,11.!oplots:
19A
19
190

Area of each Subolot: 1333 1112
Ares of entire Plo : 400

II SZQUENCE OP FIELD OPERA -ONS LD THEIR D,..r:.T.ES.

Ex F.,:.s.otion of ortk.inal samples (0) 27/2/67
_order construction0.1evelling ploughing, etc. 30/3/67

Second leaching with one foot water depth 3/5/67

3/4 /61
3/5/67

First leachinc., with one foot water depth
Extrnction of sample after first leachim: 1)

Extraction of samPle after secOnd leaoting (2) 25/5/67

III NEW TREATMENTS..LELL1

Gypsum application, ploughod under 29/9/67
19 A = 6.200 tons/hec
19 L = 4300 ton2/hect.
19 0 = 2400 is/hecto

First leachin with one foot water ç;th 2/11/67
Second leachil. with ane foot water dept. 6/11/67
Third leaching with one foot water depth 3.6/1/68

EZTRAOTTON OF 22/3/68

IV TOTAL TIME OF IìLD OPERATIONS UNDER
NATURAL WRLII1U- CONDITIONS 13 1..'ontils.
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TABLE Nv 50

'FIELD CALENDAR OP TREATMENTs#

No of .Subplots2 3
25A
25B2C

First leaching with one foc"; water deph
f.. eoond leaching with one foot water depth

7/10/67
8/11/67

PITRACTION OF NEW TREMa:',a4":' 22/3/6

IV TOTAL TL._ 7E4' 11.12D UPETION3 UNDM
NATURAL uu4DITIONS 11 months

9 days

25 A = 3600 tons/hect.
25 3 = 2400 ton/hectA
25 0 = 1200 tons/hect.

Area of each SUbplot: 133.3 m2
Area of entire Plott 400 m2

.i.UCE: OF FIZLD AD MIR DA,T1..r.

Extraction of original oampies (0) 13/4/67
Border confAruction, levellingp ploughing, 20/4/67
First leaching with one foot water depth 24/4/67
7xtraction of sale after firet leaching (1) 11/8/67

III NE T:TEATM'ili..iN )

Gypoum application and ploughing under 28/9/67
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TIV,i3L.E 52

PLOT No 26

YIP of SUbp1bt-4
26À
263
26

Area of each bub10tz, 13343 m2
Area of entire plott 400 m2

II S-0,Y,S21 Or PIP," 11,7'11':'-701T6 AND THEIR DA,TES.

Extrac ion of original samples (0) 13/4/67
Boraer eonstruetionf levelling, p1ouclAngtete4 20/4/67
1?ir6t lcaehj with one foot water aepth 24/4/67
Extrection of am-ples after first leaohing (1) 11/8/67

ILt
.0k ...el*wg.gorgtoi*

.sum applieationl plou6hed unae 29/9/67
26 A 5400 tons/heeto
26 3600 tons/heot.
c,o = 1800 tons Loot.,,

Firt leachinc, with one foot water aepth 7/11/67

EXTRACTION. OF fJ7sLZPLakPTIa!" Ta.Z;AWIT" 22/3/n

rit TOTilL 2r:73 OF FIELD OPERLTIOn's., UE= 11 mouthsiIJt 9 days

nrrl
,":11*.a*;'%, cyr' *It it

tiwto*
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Table 54

'LX1y.plotot
27 A
27B

C

Arsa Subp'
Area cf

133.3 2
400 m2

rtriO]? ui) THLIE

Eztrsotion of ,rin1mumplas (0)
P rder constractionv lavellin&) p1ouh9 etc.
Pitst lea6hing with ogle water depth
li;xtraction of somp3r. after' firs. 1ecüng ( )

III BIMTR2ATINiS
Gysuu applioationop1ouh3dland e r

27 A a 0.563 tans hect.
27 B = 0.563 tono oct.
27 0 = 0.563 ton hoot.

First leaching. with 02A foot deip h
Second leaching with one foot watclx' dep.h
Third leachina: with one foot vo:Aordepth
Fourth leaching with one fo;yt water depth

BZTIVXTION r'' AFaaa (N.T.

11/4/67
20 4/67
24/4/67
11/S 167

2/9/67

7/11/67
3.13/12/67
18/1/68
24/1/66

22/3/68

IV TOTAL TI72 Oir FIE:r1) ITEDSR. 11 months
PP,TUML Tomir COFnITTONS 9 days

ex= 1,1
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21031,E 5e;

PLOT T1.4 28

of 6ubo1otot

28 13
28

L.r= P each 'c plot;
entize :dot:

ri ov prgy)

4.1 IELD

Extraction pf original samples (C)..' 1314/67.
13,.erder construction# levelling*. ploughing*.oto. 1/1/.61
LttleacLin6 with ar4. :-;, foot :water depth . 19/1/69

otion of eas..34a after firot leaching (I) 11/8/67

III TN TREA:7
ypeuz an. cation*

I.. ..;;;...(J.750 to.
28 B 0750

..g4. 0.750 tono/

".) A110.'44 yIr.

/3343 m2
400 m2

LEO 0 ,.., A.

irst. 1saahi4 -ith ane Ot 7/11/67
Second leach o-.n foot vi...;4te depth 10/11)4'7
Third 1eack,..1 -itlr4 one f,,3ot rater aepth 18/1/67..

RITELCriLML AeTEZ

IV 701110:4 TIME OF FIK4') P2RA,T; UNDER 11 nonthe..
9 dals .

Lot-1.64. ma under 28/9/67
3ct,



S
A

--
rfa

.T
Y

S
. 5

.
.

3,
11

14
',Q

0 
IS

O
P

O
,

,
z-

;:
it.

in
 m

m
ht

).-
al

or
p:

 a
t2

'.,
3'

"

2n
d 

rt
14

4.
rd

.

30
A

w

Tr
ea

tin
er

is

_A
lri

.A
N

G
LA

T3
:1

4
,..

r:<
()

I, 
Ira

A
O

, li

22 O 0 32 o

!,5
0

29 14
,

a

0.
30

, 4,
..-

t,-
+

25
3-

J.
60

40
40

60
-9

0
40

40

0.
3v

25
30

.6
0

40
40

60
.9

0
4.

0
40

0.
30

16
7

30
.6

0
23

#V
M

.

40
-9

0

44
-1

a1
3.

IA
 a

 in
n

1
11

11
; f

t.
0)

p

:5
0.

60
2G

..4
.1

4.
2

A
ft

ei
i*V

5.
30

r.,
:.?

 0
--

1,
)

,,,
...

.
30

.6
0

16
.0

11
.3

60
-9

0
7,

1.
;:;

4
0

17
4

4

0.
30

74
`5

,
. 0

..,
, .

.,
60

.,4
,-)

3
., 

e,15
.0

7.
3

A
V

, V
!.D

,,
4.

,,
ig

.,1
 e

 ir
i

40
32

50
50

30
30

n.



A ^.1J-L' 5 8

III

N°:.29
No of Subplots:

29 4
29)3
29. a

Areg, 01' each Sub olot 1.371.3 m2
ira of ezt4ire Plot; 400 m2

II JZINC OPERhTIONS kND TUSIR ILTBS*

lxtractiO4, of.ori.ia1samloo.(0) 13j4/61
loTdey, co4sttutiotil 15/7/t7

1e4ohing with. One 'toot water depth 20/1/67
sampl4 after fir2- leficting (1) .1118/67.

FISLD C4L3 ata, 1

...lay plication, p10110104
29 .A 01,937 touriAcOt.
. 9 B 0,937 tons/heto:
.29 . 0.937 tons/liect*.:.

Fir$t iehi with onz Th ot wtttez
Seoond lettotang with. ono foot water dcTlh

akmFLE LITER. 33' . TP,W7.1.1N

29/9/67

22/3168.

IV VOUL 02 MUTTONS U41:325,. 11.into .
NATURAL. OaNDITION2 9. -
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rximp
TAWS 60

No "0
No of Subplots;

30 h
30 13
300

Area of each Subplot: 133.3 m2
./Lraa of ontire Plot: 400 m2

u opzEkT uA , ,,,miap 111,2'3S.

xt2...'action. of .original,'samp -a .13/4/67
Border construction* leveIlin, plougLing ett*
First leacjaini r4th.one ftot water .depth.
-.&xtraoticm of su1e after firet leatiling (1)

TS (N*T.I.
Gypsun application, plouzhed under 28/9/67

0 1.1 = 0.900 tons/tcot.
30 33 = 0.900 tonsiaset.
30 0 = 0.900 tonsct*

First leaching with ons foot wt&r depth 8/11/67

Ell:RLOT7O'N OF j13 .A1MME. 7nW . 22/1/53

tlr TOTAL Van OF 7217ELD, OPMTIM. UNDER untht
NLTUR&L C;OViDITIaNL
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