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The writer nalnerledges indeliedness, and
Atiemn, wder whose diresiden this study was eondusted.
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The reslamation of muok soll is a new development in the state of
Utahs Enowledge oenserning the various properties mnd requirements of the
newly-droined area in Sanpete County, Ubah, is exbremely limited. A need for
fundemental information eoncerning this type of soil was the besis for the
esteblishpent of an experimental fara in this regions The fact that most
orgenic soils respeond to mineral fertilizers scon efter they have been
reclaimed was an importent reason for starting fertiliser work on this soil
o8 soon ag it was possible to do so. fThis thesis reports some of the
fortilizer work being oendusted on the fayme

The soil on which the experinentel work is being conducted seens
to be fairly representative of an area of about 6800 sgres losated near the
south end of the Senpete Valleys The muck soll has been developed here in
what was originally a shallow lake, with an impervious blue oley as the botbom.
The esoll was formed by the growth of marsh plants, the remains of which have
aooumlated and have beon preserved in the waters

From the time the valley was seitled with white people up until
1926, the ares had been used for the production of native hay and for pasture.
The native sedge sod was first broken up in this region in the fall of 1926.
The drainage of the area was started in the fall of 1925 snd consisted of
constructing canals around the projest to control gpring floed water. A
central drain was installed, through the bottom of the ares, with sufficient
small leterals to properly drain the solls The development of the area for at
least two yeers after breaking the sed has consisted of pulverising the coarse
s0d, allowing sufficient time for the roots to decay, 8o that erops eould
be grown.



ENEW 8 LITERATURE
The litersture dealing with fertiliser exporiments on erganic soile »

a8 a rule is of a very general matures In many oases the experiments were
conducted in ccoperation with loeal farmers. The results obteined save usually
piven as & general rasponse to & sertain fertiliser without olting any partiouler
crope A fow recest publications have dealt in considersble detell with the
fertiliser requirenents of a spesifie orops These studies are confined primarily
to trusk orops such &3 enden end celery (1,2,8)e

Two genersl types of organio seils are resognized in fertiliser trials,
secording to the line sentent (4): (1) low lime or lime-defielent soils and
(2) highwlime solls (seile vequiving no Mme trestment)e A muck soll containing
145 per eent or mor of 0a0 in the form of ealelun earbonate mey be regarded as
e high«lime seils Partilizer requirenents differ semehob, scoording to the
line eonbent of the seils In Germany, Flelscher (6) (as reported by Alway (4)
reports that with the emseption of a few high-lime much solls, potesh fertilisers
are nesessmry for all misk soilse He also oonsidered that phosphate fertilisers
are oonsidered nseessary on all lowelime soils and on most highe~line soils, but
this need is not 8o wnivorsal as for the potush fertiliserss In liinnesota,
Alway (4) found that ek soils needing phosphorus were tho most common, although
in soms cases bLoth potash and phosphateius wero neededs In Indiesna (8) the wmuck
soile sre genorally defielent in potash. In Wissonsin (7), on weid nugke
ogourring in the wesbtern snd northern setions of the state, phosphorus, as well
w8 potash, has given a good responses In the southern part of the state where the
soil is less meld, potash is wnmily the only fertiliser neededs There ave,
however, muny exceptions to this rules The Ontarie (Canada) Ixperiment Station
at Quelph (8) reports sene cooperative experiments condusted on muck sofls Potssh
in most oases geve marked inoreases in yield, whils phesphate was found to be
less neededs Parnm mamure also gave s good results as the minoral fertilisers

in nost of the te88s rpom o study of the muok soils of liehigen leCoel and
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and liaymer (9) found that newly reclelmed isugks, if high in 1ine and Af reemtly
drained, soldon respend to fartilizers for fren ene %o several years. They report
benofielal effests fron light applisetion of fern mrwre, efpecially when added
o new rueks whieh are senewhat raw sod fibeeus in the surfose foots Nany Miehigan
myk aroas ware found 40 need only poteshs however, dn swse ayeas bobth potas
and phosphate fartilisers ave noodeds

nwm--“a“mmuﬁ-m
row goils, it is not usually reccmmended for use on muck seile PN is no doudd
due to the fast that maours oan be used te better advaniage on mineral sollse

in outstanding exoepblon o the gemeral fertiliser respense on muck
seils is found em the erganie sells of the Florids Bverglades (10) wheve copper
sulphate snd manganese gave oubSbanding responses,

PESORIPYION OF TH2 SOTI

On the besis of the ash er mineral eontent (11), the sell en the
Ssnpete Jeunty Experimental farn, where these fertilizer axperinents were
conduoted would be olessed as & mek solle 48 suggested by Dallmewsky (11)
erganie sells conbaining over 96 per cent wminoral or esh should be slassed as
gk, while salls sentaining less then this memmb of ash sheuld be elassed
o8 peate The sversge ash conbent of sll the Fertiliser plats on this fam
wesl about 80 per cenbs 1P olassifled on the basis of the evigiual plat tissus
(12), 46 would be clessed s o uarsh macke The plens whieh huwe gone G0 make
up this seil include rosds, yushes, cat-tails, and sedgess 'hen the sod was
brekeen up 1% wes eompozed for the most part of sedges, whieh had formed a thick
wat of tough fibrous rootae The musk hes an everage depth of about & feet,
undor which is & thisk layer of hasd impervieus blue eloye There is also &
thin layer of elay sbewt 1 foet frem tho murfase, whish panges in thickness
from e fractlon of an ineh 40 § or 4 inchess
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4 ehendeal snalysis of 2 eoeposlis moll senples, telun from an wros
adineent b0 the Pertlliser plete, wms mde By Dre 7e Ve Steler of Gornell
University, the resulte of vhish eve veported in Table 1.

Table ke Analyblenl repet of muck soll dalon fren an

en wefertilised
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The munmd of silles raperted 46 high ar sorparsd with other muok
oudles  The sillan, tegether with sthay cdnamel olonets, no doubb hoe bemn
wnahed in by flood vatews vhish aps not wousuel in this yagions The snowmt
aolle The high petassium sorntet e highly strlldng bosmse mewt ergaede
tolle are ewtrenaly low in this elemenb. Table 2 Salwm from lyom and Bughmen
(18), pives & pardial amadyeie of surialn pescesartative orgude selles In
all aualywis whish thay reportad, the potensiun st of the soll wes
extresely lowe The phosvhorus eonbmt of Yhe Tiah musk $8 sladlar o thmt



reporbed in trinls from other parts of the worlds When wuel soll is
campored with an everage ndnersl soll on the basis of the phospherus
conbent, the phospharus wsually is es high or higher in the musk soils

in maldng this sompsrisen, it should be revabered that the volumewwelght
of the maglk L8 mih less than that of the nmineral soils A furrew siice

of ek soil would eontain ouly about ene=fourth of the phesphorus contained
in & sisiler slice of minewnl soil of tho sane phesphorun contents
Table 2» Chendoal snalysis of certain representative organic solls.
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The total phosphorus content of the soil of the Sonpete Bxperinental
Fara a8 yeported in Table 1, is 082 por ombts It should be rensubered that
this figave is based on the sdneral portion of the soll emslusive of organie
matbers For the entire sauple, this figure would be sensiderably reduseds

The pil value of Soll, as determined on the sell of the experimental
plats, was fairly wniform, The average pil for all determinations was 7.21.
Tho maximm velue sbtained was 76 and the minimun was 7e



shovo foriiiiver vatoplols shieh have stumonly glven a vespenso on ruek solle
ihe applisabilms were 1ds oo 801l Yimh hed recortly bean broben from sod
and on whieh no previcus sulddvabed orop Dad boon g romss The plats weve ong
tantieaore 1n 6lzg, sl ware separuted by T-fooh allayse iho experiment
conalotad a8 twe ourdss of platde-mi muwrad and one wmmwreds Ihe
swnereial fartilisers were applial on both series. The wrangunend of the
plate and he fartilizers used &5 o In Figure Lo The robs of fertiliasr
ayoiiontlon, together with the mwinsy ef applientions, is gives in Table S
Tabls ¥y Fertilizers vesd Sogether with the reto and number of

8
b ovs g - SO B 3 i
Amondwn sulphate {1 200 * %
saw regk phosghate 3 oo " H 1
e 2 : g H
]
Parn nowMrs | 10 {tons) ; b
3

Dus % the rav sondlilon of the newly~brohen sed no atienpt wes
rade to orop the free in 3087, In 1928 Uhe plnte were seoded to Tredbli berlay,

In 1981 only half & smah plad was seeded 40 berley, and Yhe other half was
planted do sotatoes, The berley yields were obiained hy harvesting 6 square~
vard eross fron sueh plaks






darley violds obiained &n 2089 ave ghven du Dulde 4 b abdA be
nobed that the probaiie srpor f99 eaoh trestieml o aatveedly Mghe Thess
high probable ervars ars the rekdd of Javge vevlations in the ylelds of Uiw
plats of enol trestaxri, Ia ibe eas of sorinin trasismdl there wes & devietiem
froa the nean of Ghe pertiewler Wwwsluent of 58 mich 23 85 per dante Tho large
variation i3 2ise wgressed iu the probably eryor of & single Weatost Jop
the whole swperizent wilsh wes 80s3 por osde IS 1# gvldend fvon the results
ghvan dn 7able & that nome of the fartiliser treatuemts’ guve signdficsntly
batbar or pooror yiolds then e cheoks (plats veesiving no Pwtdllscr trests
wondie) The yields and eorrespmilng tvaestnents are shom grephloslly dm
Figurs % Tha Righ peints in she graph deen %9 Aadleste “hb Shere has baen
o BALZhS raspsnde o suparphosybmte and b0 exerpioephats wid pobweh sondineds
e i3 espendally evidsny en the wemmured sarles. Dus, howovar, G the
extra varistios, no signiffiemer san bs aririludad Lo the rewulis.

In 1850 the plute weve agaln seedad %o Treld bevieye The yiold dabe
for thie year are profented in Teble Be 20 wae evidest fvom dbeervabion
ourky L the susmer theh the buwley wes nove vigorous wel wen maldog o beiber
growth as e nmnred serios than on the wewnared sorless However, m the
wxcnped sories, these plats wideh hed vesulvod appilestiens of superphosphate

E1n the oolwm hosded DAERs/ FeBe, oaech valus abisined is the result of
obtainiag the diffevense bebwesm goeh yleld and of the cheolw, and dividing
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Fig. 2.- Barley obtained in 1929 from the different fertilizer

treatments, the manured and the unmanured series.

- Manur ed D Unmanured
Series Series

T

|

'1.
ve

Sulpha

NMOY 1 Ul

Supr;rg}vosnhatsi
Potash and Suderphosnhnte

Rock Pho ::nhatejl

Am

Fig. 3.- Barley yields obtained in 1930 from the different fertilizer
treatments, on the manured and the unmanured series,
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Fig. 4.- Barley yields obtained in 1931 from the different fertilize
on the manured and the unmanured series,

treatments,



—

and superphosphate and potash eombined ylelded neerly e well as did the
manured plate. The yield data cbbained were in aseord with the ebservaticnse
The ylelds on the msmwed series were wifornly high and were sll significantly
botter than the cheels of the wmarured Series as shown in table Be in the
naped series, nare alone gave a8 good resulss as when othar comsoreial
fortdlisers were addeds In the wnmwmred series, these plate receliving elther
super-phosphate alone or supsrphosphate and potash combined gave significantly
higher ylelds as coupared to the cheslss Singe potash almme gave no response,
it is safe to assune that the respense e the plats receiving bLoth super-
phoaphate and pobash was due to the supsrphosphate sienos This is substantisted
by the fact that the plats recelving both fertilizers gave no higher yields
than where superphosphate slens wes applieds Pigure & shows graphleslly the
yields obbmined fyom the different trestuents.

In 1981 enly half of emch plat was seeded to bavlay, the other helf
being planted to potetosss The barley yield data are presented in Pable &
the shservations and yiald date were siniler to those obtained in 1980, the
main differense being that the response to farm masure wud to suparphosphate
wes wore promounced ia 1951s An apparent detrinental offect from the ap»
plication of lime wes sbbained for the first time en the wmanured series.

Fron o compsrison of the probable errors of & single trostment for
the whole experinent for the three yoars, it should be noted that the erver
has besn substantially redused essh years It was reduced fyom 2048 per cent
in 1025, to 12,80 per cent in 1060 and 8,88 per oent in 1831s From these
figures it is evident that the plate in gmeral ere beecudng more uniforne
The effect is prebably due not aleme be the fertiliser treaiments ut to &
large extent to the Pagt that the soll ls beconing more wilforuly decomposed,
ecarse seddy spots having been slmost entirely eliuinateds
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vielda were axtremely low, duo to adverse weather conditiens snd an
apparent laok of fertiliser veapenses
Zemite of Peliew Irevimenh

Allay-ssys bebugen the plats were maintained freo frem all plant
growth up unbil 1953, when thay were all seeded %o barleys It wes noticed
ourly Su the swoner that the barley en the allays was much wove vigorous than
the barley on the sdjseent plates This vigerous growth contimued throughout
the growing semsons The barley on the alleys ripened on an average six dwyw

Table T« Average ylelds of allays and plate on the mamared and the
unnarured sariets

O : Jozoylald (bwe)
L]

Averdge yleld of allays

Average yield of plats ' 5

Average yield of sheek plate : Es
T

mﬂm ﬁl.l ]

mﬂd‘:m § w

" mnw y : 608

Tields from each slley sand plat are shown in detail in Plgures §
and 6« These graphs indisate that yislds frem the alleys were consistently
higher than were thoss on the adjseent platss % should be noted that in
the maruved series the alleys recsived the saue manvrs trertment as did the
plate but received ne fartiliser treatments ipparently, meintsining the
nlleys in o oummer fallowed endition for two years was about us effective

in inevesasing the profustivity of the sodl us wus either mawre or phosphoyus
Lortd 14 naw.
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Fig. T.= General view of the fertilizer field, shewing petetoss in
the fore-ground and barley in the back-ground, "his piecture
wae taken August 1, 1951.

Fig. 8.~ In this picture the stake at the left is in the chsck Flat, an 4
one at the right ie in an adjacent alley. The plat oz the righ o
the alley has received superphosphate. -



during lay, July, sd Sepbanbar, respectivelys The sumples were talen with
an suger and the firet and seomnd oot of soll we kept separates ine
borings were made from each plate The soll was pluced in a paper bag end
thoroughly mixeds The bags were left open &nd the soll was stirred oo
englanally wnbil it had besone Shoroughly drye Yhe saumples were then stored
wmy kil the following winber, when the analytiesl work wes done in the
Gollege Sodl Laborstorye

The nelsture conbent of the soll was detersined on & wolsiure~fres
basies lonsdistely after eollesting the sell sample sad thoreughly nising
it, 100 groms were weighdd out sod plesed in & soll-molsture oane The soils
wore dried for 40 hours in an oven ot & wniferm temperature of 110 degroes
end wolghed againe

The volume woight of the soll was detersined in the field by pressing
8 aylinder intoe the soll snd ebtaining s undleturbed sove of solle The
voluns md the welght of the soll were deternineds After determiming the
anount of waber tho Soil eomtained, the welght was cerrected 4o & dry basise
Dividing this welght by the weight of an emal velume of water gave the
figures for volune welghte

The i wiue of the sell was obbained by the use of a potentioveter
with o quinhydrons and o salomel olestrodes A proporilon of ebout § parte of
soll 4w 8 parts of wabtor seonsd Lo give the most eonsistent resulio.
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i trate nitrogen of the soll was dotersdned solarinetrieslly Yy
the phasedisulphenie asid method (34)s

The argunic mather of the soll was deternmined Ly the rapid approxde
mebo method of Sehallenberger (16)e

Total nitropm deberninations were sorried oub acoopding to the
offielal Cumingeitibbard nodiffostion of the Kjeldahl method (16)s

The ehleride cantent of the soll was debereised by tltrating with
a standard silver nitrate solution, using potassiun chromate o8 the indicators
The results were expressed as sodius shlorides

fulphats deterninations ware nade according to the comwn gravie
ngtrie nothod, in whish berium ehloride is used to obtain en insoluble
bariun sulphabe procipitetes The suunt of barium sulphste obtained wes
coloulated to sodbun sulphates

Attanpte were uede to determine the soluble phosphorus eontunt of
the dodl, asoarding to Plttman's (17) nedification of the Cosruleo-lolybdate
nothad of Atldnss Considerable diffisulty wes eneounieved in obbaining e
oloor soll extrest. 7his was flnally ovoremss by using s elawifying seluiden
oemposed of § csse of silvor sulphate, 1 ceos of & norsel copper sulphate
mmmmamm
W,uw.mwmmummammm
fortilizer treatments, woil studles have bem medes An atbeopt hao alse bemn
nade to determine to whet extent the different fertilizer treatments were
influencing these changess The nitrate nitrogen of the soll wes deberndned
in this evanection.

The results of the nitrate deberninstions of the seil show o rather
high nitrate contents Plgurq 9 Shows the eversge nitvabe content for the
Seyeny poriod for the months of lay, oWly, end Sepbecbers In 1920 the Ppens
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Fig. 9.- Average content of nitrete nitrogen in the top foot of muck
soil for the different months of the years, 1929, 1930 and 1931.



of nitrabos incrossed from sbout 200 vo over 8003 this high average was
meintained throughout the following yeers lowever, in 1951 there was &
substantial drop in the nitrate somtent; thls drop sontimusd witil the end
of the semsons 1t 18 probable that the yesults obtained gan best be ex-
plained on tho basis of the maleture content of the upper few inches of seil,
since mitrificution bates plase most yapidly near the surface of the soll
and singe it is dependant om a velatively high soil moistuve conbente The
rainfall reserds give the following information in this vegard: *n 1989
there was little rein during the swmer nomths and the top soil was extrenely
dry) however, in Septerber after the grain was harvested theve was sonsiderabls
rain, In 1950 rain was general and wes falrly hemvy thwoughout the growing
sensane In 1981 thews was 1ittle rein end the top soil wus dry agein during
the entlrs seasons The reinfell for the swmer nonthe of the Swyear period
follows the nitrate content of the soil very closslys

In Teblo C the July nitrutes of each yesr sre sumarized according
to the fortiliser troatmentss The avorage nitrate eontent of the munmred
and uamenured series was practically the same in 1920, bub im 1930 it hed
changed souewhate In 1981 the sverage nitrate content of the merured ssries
was ounsistently dgher than the wwamred series. The mnure spparently
inorossed the ndtrifying power of the solle

The July nitrate eombents wers correlated with the berley yields.
In 1920 & correlation of =478 § 4206 was ebtalnede In 1000 this negetive
correlation was =423 § 4081, and fn 1901 it had changed to @ &mall positive
sorrolation of +291 § «104y The sorvelablons obteined in 1089 and 1950
indleate that high nitrates hed a slighily detrinmentsl effest en berley yioldss
The eorrelations are, however, %00 smll 4o be considered very significant,
Since the nitrstes are correlsted with the orgadle xetter, 1t is probable that



high erganie mabber combent is the important fector limiting arop growth in
1929« The chanze frem & negative in 1989 o a positive correlation in 1051
was probably due 0 the faot that on the mamured series the nitrates were
higher than on the wosnured serdes enly dn 1081, end sinos the barley ylelds
wore aleo highe on the manured series in 1929 the eorrelstien shanged to s
slightly positive valugs

The oecurenss of high nitrates is reporved from Indiena (19), where
on gems wproductive sreas the nitrate eontent of the seil was found %o be .
Ouddy while on produckive aress o1 por eond ves comaens Wilson and Towasend
(19) in new York reported nitrate determinmilons of over 1200 pepeis Ho
tetrinental effeet on ovops was veported by theve

Grpanie Yabies and fotal Niteegen of the Sl Gtudies of the
orgeanie matter and total nitrogen of the soll were made en the different ferte
flizer platss The deterninations wero wede enly en the July cell sasples eash
years ZTabls 9 The results of the debermdnations for 1920 and 1981 are
sumarized in Tsble 0s It 18 evident from these datm that during the S-yeur
period there has besn no significant change elther in the organie matter oy
in total nitrogen content of the melle The data in Teble 9 indlostes that
Sortiliser trsatuants, have appavently hed no signifiewt effeot in shanging
these factorss

the results of sorrelating these fectors with the bavley ylelds
are indieated in Table 10
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The negative oorrelations obtained in 1029 indleate that when the
s0il had & high organie matter or mitrogen eontent there was & tendemay for
the yleld of barley ¢o desvense. I8 i highly probable thet the orgaine content
of the soll was mugh moro vesponsible then the nitwegen in influeneing the
vields in 1020 The solls thab were high in orgaing mabter, a8 & rule, were
Thet there was o beadangy fov highey ylelds en the mowe scapast sol) 48 doe
dlcated by the 1029 correlatiom sbbtained when the yislds were cerrelated with
the velwse welght of the sells In 1950 end 1981 the sorrelations were sluost
negligidle for both factors, indleating that the differences obtained in
organie satter end nitrogen conbant of the different plats ave not important
in aveounting for the ylelds cbiminad in these yesrs.
mmmmm-ammummmmnmmm
Deterninations of the volume wedght of the plats wors made in Kay off emoh
years The results of these determinutions are swwarized, sccording to the
fertiliser troatnents in Table M It is evident from a Study of this table
that the voluns welght has inoveased eash years The results were not corrested
for differences in volume due %0 Aifferent meisture eontents, tub the aversge
nolsture embent for ull the plats, wae neurly egqual in 1020 and 1051 The
inorease in velume weight hes apparently net beon et the expmwe of the
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organic matter, sinecs, as shown by Table 9 no significant deereanse in organie
nmatter has ocscurreds It ia prodable that the inersase in veluns welght was
due to the pulverization of the orgpmnic maberial, tius desreasing the air
spacd in the solls In considering the effest of fertilizer treatuente on
the volume welght, 4% appesrs Ghat none of the fertilisers have affected the
voluns welght as compared to the chooks, although the wwmmired gerles has
apparently insrossed semeehwt faster than the mamred series. Thie difference
is probably not enough to be considered significants

he correlation eocefficients obtained, when the volume wiight was
corraluted with the berley ylelds gave the fellowing vaiues: 1089, & 301
51183 1880, +147 2 <1255 and 1051, =234 = L1008, PFrem the values obbained
i% appenrs that the differenees in volume welght of the dififerant plats were
of 1ittle inmportance in asecunting for the ylelds obiaineds It i8 the
writer's opinion that the volwue welght wes more important in 1989 than is
indigated by the correlation wlues It 18 possible that the methed used in
obtalning the volums welghts wis not sufficlently sccurate, or it mey be
that other factors tend to conceal the effests

The Alkali Combest of the Solly= The alimli cuntant of the soll wes
studled in connsetion with the fertiliser experiment to deternine, 4 possibls,
the effect of slkall on the barley yields. Alkali is not considered as belng
albored by the fertilise treatmente, Doborminetions of the sodium chloride
and sodiun sulphate eontent of the soil wore nade three times each year,
during Yay, July, and Septeubar, respectivelys Thess deterninations show
# high content of both selis in the solle These results also show that the
alkall is more comcentrated near the surface. The top foot conbtained an
everage of 20 per cent more alimli than did the sesend foots There was
considerable variation in the alkali content in the different memthe and



.
) algo from year e year; however, the pelation of the mmnunt of allkali en
one plat as compared to smother resmined nearly the same.

The July deterdnations of both salts ware correlated with barley
vields eash yesys Covelations were cbbained separately en the marured and
on the wissnured seriess thay wore alse made on the wwmaaured seriss with the
plate receiving suporphosphate oliminatede The results ave given in Peble
12 The oorrelatiens ebbainsd for 1989 were all high negetive corvelations.
The alkall eontent of the sofl wms no doubt &n important factor in limiting
the yleld of barley in thet yeare This my in part explain the lask of
sorvelation betwesn yisld and fertiliser trestnest in 1920, The values
ottained in 1960 and 1951 were mich loss than in 1929, It would appesr from
these resulte that the alkali eombent factor was net so importect in 1630
| ®nd 1981, &6 At vas ia 1089 Ia cansidering tho eorrelations for the wie
D smmurod sorles, the values obbalned when the plats trested with superphosphate
| Thds result was not signifioant when considered in tarms of the probable error.
The increased yislds on the plats recelving superghosphate ppesr to be
@ factor Ln redusing the correlations en the complote series, as show by

| these results.
| fable 1% Gerrelatien eoeffielents (r) obbeined when
mmwuu ”nm -..»?.32.““
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ihis peper presents the resulis of fertilizer studies with frebl
barley ab dhe Senpete County Bxperimentsl Parm, on newlyereclaimed musk soil,
for a period of & years w- 19RO, 1800, snd 108)s Do signifiesnt response wes
obtained during the firet year to ey of the fertiliser treatments, which secus
to have been partly due to the influsce of alikali Ghat years In 1080 and
1881, however, the barley yields on plats reseiving either superphosphate or
barn yard manure were signifiemntly better than on the wunfertiliszed checks.
lmmare alone gave a8 zood results a8 whan other commereial fortilizers were
sombined with ite Superphosphate alone geve ss good resulis as when combined
with potashs

lnintalning the mlleys in & sumepefallored condition for two years
wos sbout as effective in inerensing the produstivity of the soil as was either
manure or superphosphate on evopped lands The nitrate content of the seil
wes consistently higher on the manured Serdes in 1951 than on the unmanured
serios. :

The data indicsbes that the organie matter and tobal nitrogen content
of the sell wars not maberially altered by any fertiliser treatment during
the course of the exporimente

Corvalation eosfflolents chbained when organie matter and total
nitrogen were sorrelated with berlay ylelds, indieated that when elther of
these factors wers high in the soll, there is a tendency for the yield to
dserenses, Tho correlatiens obbained in 1050 and 1951 are too small to be
signdficante

The data indiontes that the volume weight of the soil incressed
oconsistently throughout the eourse of the experinente The fertdliser treate



-

nents had no significant effect on the rate of incrsase 1= wvolime welghts
Iy 4s vhought protable that the incresse in wolwse walght was due o the
palverization of the organie materials
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