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Fusm, which vriil reoonsiy wig the grellest posgessiion
on‘mbxcn the United sfvtes pilintoing an ””r10&¢ wril experiment
ctotion, is locebed wholly within the %ropics, and ig Ghe only
grientul stetion mainteined by the United CHotes lepartuent
off sgricaliures b is gsitusted anvroximwately 6000 niles
sonthwest of $o0 Prageigeo ond 1500 miles soubheasy of Lanile

i the Fhilippine Iglandse.

(1) In pregentiing thig thesis us & pardial Lulfillment
oz the Te uavmnents for the degroo of lLaster of seience in
Ag:iculvuve. the smbhor reuliges that hoe proscents & gubject
ket is somevhad foreign Yo the Oklehons .,gricmiturel & Uechan~
ienl College. Gueh being the eaac,'iﬁ is ﬁhcught that con=
siderable spice should te 2llotted o deloiled duts whiéh ia
ot neceasary 10 ghow %he spount of work done and how the

tabnloted reanite were mecured.
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tethode of crop production and s0il management are
vory prinitive end differ in mony respects from those in more
tcopera.e cecion®. Yhe €0ilg exlibit many peeculisritess of &
local wnature and rpresent many diffieulties vot ﬁet with in
asher countrict. o investijuiions of & selientifie nature
perteduing o erop production cnd seil monarement hod heen

rode on the iolond srevious Yo shie cotsblishriend of the U« Se

excerimont stabtion iu 1909,  Dhe fumners swre badly in necd of

better agricultural lunowledre.

Iz plenbings nofde uvon scils thot have heen under
cultivation Lor a nunber of years and those that have been
wewly broken, there 1s @ narlied difference in the oroduction
of cortain erops. uith those fwets in rind, o rreliminasry

study was made with & nunber of crops with veference fo thelr

adaptability to aifferent goil, soil conditions snd to difrevent
goil trestments. “he inveotizasions Love teen directed principal- |
1y towerd o study of the newly-broken gresslands in compurison
with the older 8nd more productive soils.

| Scope of Present study.

The Beope of the present study is, as far as is
posgible, t0 determine by rate of mrowth and yield: {1} the
beat crop or crops adapled ¢o the nowly-brokem, unproluciive
grogsland soils; (¢) o oysten of fertilizing to secure & high
yicld of corn on The old and the newly=~broken soils; ond {3
o pogeible cauge end remedy Tor the unproductiveness of the

newly=broken soils of Guem.




Inporiance of Jresent studye.

Phe need oif groater production of food for tha
iverctsing porvlution bhas made it necossary o culiivete new
greas of land@ inm Guom and with the increasing use of modern
implewents and tools this hme DLecome pogsible in e ghorter fine
thon could fommerly have been the cose. The extreme dwarfing
and dying of plants and whole crows often for severzcl suce
cessive plontings on the newly boken grassland bave glven
%88 vo a serious problem. ‘Phese soils ofter being dbroken and
allowed to remsin fellow for at iecast two crop scasons and
aiter sn occasional plowing during this time are the most
Tertile and producetive on the island.

he necoessity of incressing the crop land area and
the importence and need of study on this problem cen be
{thoroughly apprecinted from $he following oxtracts token from
izecultive General Order No. 289, promulsnted iugnsty 23, 1918 by
Capls ng'c& Smith, Sovernmor of Guam snd Commendant Naval
ctation and ixecutive Qeneral Grder Fo. 516 dates June 25, 1919
by We le Gilmer, Coversnor of (uam spd Sommsndant of Naval
station, respectively: "Dmecutive Ceonersl Order lio. 289.
1, ‘“he prevalence of the war, the missing of the
megthly‘tﬁanaparts in tha past, and tha'pcssihilitx of similer
misginge in the fabture, oll point 40 the necessity of increas~
ing the agricultural and animsl food products of the lalend.
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his i9 necessary in thke Lirst ylace for pure self-preservation,
'in the esecond place to rellieve the Tederal Zovernment of any
obligntion of supplylng food $o Gnam of @& kind that cen be gromm
on the isicnd ond vhich is needed elsewhere.”
2." It 4s thereiore orderved and’decraea thaet from the date o¥
this order covery ablo-bodied mele inhobitont of the island
between ¢he ages of sixteen (16) ond sizty (50} years, ot
Otherwige fully engafed in some useful occupstion shall tive
his whole %ime, 0¥ his whole unoecunied time H0 agriculture of
the raising of caltle, food animels or »mounltry. his time shell
be ot in on his own land, or under ewployment to others, or on idle
land ander Covermment or private ownership for & nomina1~rentalg
"G, ohe work of £00d production prescribed by this order sholl,
however, begin 8t once.”
"awecutive Gonerel Order [Ho, 516.
l. Executive General Crder llo. 289 is hereby modified to take
effect on ocnd after July 1, 1919. 'The following rules will be
obgorved,®  Yivery aklo~hodied mole inhsbitont of Cuem over
16 years of oge tad undcy 60 yours of ase whose occupation is
farming or who hag no réaﬁiﬁf worl wiil be reguired to cultivate
at iepst one hectore of lend. Fecple who own nmo land must work
for thoge who hove iand or must leoase or purchige land.”

nrach f&milg'ef three poroons oble to work all or ¢ greater
Pert of the time will cultivate at least the follovwing crops or
their eguiveleont Af the lond i belter sumited for other croms,
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qoroly: one~kull bhectire of cornj onc-Zomwth heetore of jarden erops,
which rugh include beang or peas; 1500 hills of sweet potutoes;
1000 %oro plentss 100 bvenons plents; 50 coconut trees; 60 pine-
givle planis. 2he sweet potatoes ond ftoro nlante shonld be planted
;p not less then three plontinss so apaced os to insure & supply
of Tood throurhoul She year.

viaek fanily will (1so nlsnt the following $reece in
jocalitios wheve they will ~row until they heve at leest the

’,

following number growing: 3 alligator pear treces, 3 mengo trees,
2 grapefruit trees, b lemon trees, § oraupe trees, 10 papsy&
trees {lorce variety), 25 cofice treem; one yoar will be allnweﬁ
for putting his paregraph in effect.n /ii‘a

Althoush the determinations ma&e {; the pot tests nay
not heve the direet velue of field testé since the moil in such
coses Wy nob in o nabtrusl stete, and/ other conditions were
abnormal, they were valunble for stégainw the relationghip of
diftforant goil types and the ¢ffect of fertilizers upon the

phyaical factors influencing ?1 nt growbha

deview of Literuiure.

Very little investigubional work has been secomplished
wﬁth tropical s8o0ile and consequently theze is little avzilable
literature Fhet perising to the sregent study. It seoms 0 be
8 generally accepted fast thet the new soils are net productive

until afber they hnve been tilled for sone time.

e~
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0ilg and .poton (1)

{1} Twilers inm narenthesis refor $o literature cited.

Tu ovining wg Sholr reotlts on the red cley soil of

Torbo Sico exr: that Uit is & fuirly heovy cleoy, often underlsid
w on inpervious subscoil ond go roguives good cultivetion and
Groinssre 9 he productive., YiIkis type of seil is charactorized
Py o kigh gorveenlene ol irow ond clumimam, nodexade apounts of
nitropen, nhosyhowic acie, cnd potosh, and no carbonataos. It is
elmost univorniy scid and frequently low in orgsnic mattere

o wihe eccoporiments thms for carried on with sugor cane on
this 90il show that the normal goil is bewnefited by liming and fer-

tilizeés. itrogen is the rost essentisl element &nd probovly

inereages She vield as ruch as 2 complete Tertilizel.”

Therknin areacs of this soil that have long been in
continnous cane cultivation are in a vsick® or "tired™ condition,
not responding to fertilizers, lime, sisble menure, unor guperficial
disinfechion.”

nin what the “sicknessY congists has not been determined,
but it may be iz the blologieal condition of the goil." In Spesaking
of the results of @pplicutions to these “"sick" soile they found
thot "this shows pledinly thot the mvowth of cone o soil in this
condition is linited by some factor other thon the supply of winersal
nmiricnis.” \ '

s In studice on 2cid soils of yorto flco, Loew (5) reports
thot i€ & "bired" s0il bo defined as one which, notwithetanding the

“mple applicstions of fertllizers, does not produce & sutislachory
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harves%, then the Lollowing cuuccs of "tived” soils cunm Te dis-
Hinsuisted: (1) ncostive geidivy ov elkotinity, (g) deficient
GEEIBIeN Gt U0 POOS Lhysicoi coudition in elay soils or fo abe
momus Iy nisgh bucterisl conbeus, (o) abnormally large numbers of
rorselbie wrgladsne ord (&) of injuvious orgouisms not of 2 girictly
raracitic nebure. Lhe vemedy o ve opplied can only be debermined
affcr cowslul ezaninavion oi dhe goil in question.

Loew alse zound tnat the ceid goils of Torde Rico owe their
aeifity uet o nice acid kut to an scid clay. Jordon (g2) of the
itov Yowl wiation wound Yhat when comnercial fertilizers vere avplied
in diflerent combinaticons ond in onlile guentities %o two soils,
cie o hLighly prodwctive Soil from the stetion forn, and one & soil
from & FOJLON LOOWR &8 Jine laing, veogurded as inferior for crop
pro&uetion, ench S0il receiving similar treatmont in all respects
"tkaﬁﬂ uncor oreing houge comditions, the Pince Flaine goil produced
1mrgbr erope thor the 80i} from the Ststion £SThe
/“E teliy (&) of ¥he Uawaii stobtion found thet nijirificciion
$ales ploce in Hawedilan soils after aaraﬁed conditions have Leen
naintained 97 & poriot of soverel monthy, but not immedictely
following tillegc. Ie &1s5o belisved thot the seration of Hewaiiou
gsoils brought about an offective stimzlation in bacsterial action
on the colloidel s0il films., His experiments emphasizod the ime
portonce of neintalining the begt sorantion poseible by rotation of
crops inclu&iﬂu green panwring.

Lolly, ledeorpe ond Phompson (4) in their study of the

seldity of Yewaiion s0ils say thet it hos Loen supposed that the
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god lende sre jenepclly seid, tul it secns that $he slow
rrowkh of erops ie ¢éue nove o the lock of acrction thop the

cregoenee of petusl ceidgity.e Lo ek been uwged o considerstle

cxbont on the sugnr iends with £ood elleevs vul in wany inciances

negative rosuliys had been obiained by the vineapple growers.
Phey also fouwnd thod whon poor (oulire wad an excesy ol water
in o011ls wrevents the circulation of siv that such conditions
are favorable fLor tke formation of soluble feovyrouns iron which
is coneidered to be toxic te plonts.

It is o« conwon practico in Taweii to culfivate new
lands geveral months provious Lo plandiag. Yelly, et al,
congideved that during this aer@tisgiammcnificatienA&nﬁ
nitrification arc cuch stimulated %o o considerable exteont
and the biological condition was improved until the nitvoger

beeame avallable fagt enough for meximum growkh of cropS.
arevions Investigations,

&8 far as can be detormined no investigations previous

4o theso have ever beon conductoed with the unproductive nowly

brokon grasslands ond the old proavetive soils wiih xelerence
ta erop preocuetlion, ¢rop adapiation, and effect of fertiliucrs

on plant srowith on those soils in Guin.

Cropo and Sultural Proctices in Guom.
The nogt common ¢rop and ot the some time the larpest

and only cesh crop prown in Guap is the cocoanut Lrom which ie

node copra (She dricd meat of the cocoomutd, the culy commercisl
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weadued of cny importance on 1o iglsond.  Mhe most important
cultivated erop is cosn wiich Lo tsed larmely for mnon food,

cloing mach the sare loee in Gine 2ict of the Chumorro pedple
as wheat ¢oog in Undted obevos for Sthe ireriecan peoople. Of
sonewhat lesseyr importonces ure tare, banages, rice, tobmeeo,
beons, soragce plants, pineacples, sugar cane ind Jorden vegetébles.
Cotton heg beenn grovm 0 & small extent but the plent is nowused
more for ormamental purposes then for its fiver. Cowpebs and
o yumber of sorshbuns have been introduced snd are slowly being
adopled on nany Iorms on the island.

Jayming practices in Guem are very primitive compared

with those in use in the Unite& {tates,  The farms, or renches
ag they are called in Guem, are very omell, gencrglly conaisting
of less than one %o only o few scres in size. luch of the fowm
operation is doue by hond lahor but on the lowlands it is becoming
move common %0 ud3e & carchou ond o smell one-hendled steel plow
thet talkes & farrew four 4o sim inekes in width. DThis nutfit
with o snsll H-shovel cultivator is the most modern egricultural
cquipment on the island and is well sdepted o local conditions
2t the preszent time. A moen with & good snimsl cnd & steel plow
c&h brealk an &vefﬁge of sbout ome acre of land during & week and
will forn meny times ovex the area of land that & mon cén handle

vihe doen a1l the work by hend,

Crop Sesgons.

Phe elimato of Guam ip strietly tropiesl bul is tempered



B IR

10-"

<o T y P A - ) CHFFE S PR 2 -~ pe K 2 - s
Y e QO 20N TTe Yo _NGopmoenl e 18 TRV ovan dul‘lnﬁf the

N . &

P e 30 1, o3 » gy Lh S N [ & & b - 5 W4
CoLD BLNTLR ERnen ahaout "0 L. of o mintuen So 03 , Yoas o monim
- -~ o o S e Coomeh g [YPIETN N N z
oo goalgons oxe Ghe »alny ool the Q. In poveral the reins sre

eevicey Evorm July e Tovenlier cad Cishteat from Jormary to e
116 z 3

1=y
3

!

—F

thounkh one seusong rwlt overicp one snother. The annual
poinfeldl vorics from €0 o 100 inches of which 50 to 60 percent
f21le &veing July, Lagust and feptenber, There ove two general
plonting seagons dwring the ycar. One of thege is in April or
12y just affter the raius begin and the other in November as the
roing cre ecrecasinge A8 2 rule, field nlantings nade doring the
eobronsly wet or exirenely dry seosons ore not & suecess due to

the aafovsmnble climetic conditions,

Soils.

Color and Pormetion.
D
ohe gofls of Guem very considerable in the d1ffersnt parts
of the 191and.'hﬂs & whole they are s redish color but are found
im wll nrqhuatlana from bright red %o black with other mizxiures
being pr égg;t. The eolor varies seceording 0 the countend 2nd
state of omidation ¢f the iron, the amount of onganic metber snd
she water content. In the lowlsndz the =oil is dark wed or brown
while $hot on the hills is 2 lishter color,.
pigure 1 ahows the bypicel topoprapky of the land back of
the experiment station and towsrd the lowlsnd. The tillable lands
ouel as thig study deals with zenerally occur in comparatively

se0ll aress of irresulor size tnd ghepe botween the hille and
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extond fyorm the Zon fowazd e woawiiiag. On secouny of the
nith elly content of flione S0ilc $ther ore very heavy and nack
cfter »aing so (hti aevatisa Dec s voor,.

Phe chamical ond ohysicxl comr2oition of the different
s0ils vary Uo a vewry mavked ewbent. Comporisen stows thot the
aoil from different leocations Aiffer chomiocally very meterislly
ond dif{foyr whyoically 0 an coven grester extent. Inm ftexture the

10ile axe in all demrces of digsintecration £rom volounic rock to

[-45)

thao fineat clays. The soll hus been formed by the dbrealin~y dowm
ond deesy of igneous and volennic voels and corzl and marine forme
gtiona, 9re goilk in the lowlands is 15 or more feet in depth
putb heg boen pertially (erived {rom weshings from the hills. In
the lowlands the ourfece geil varies from & loam to & heavy clay
ond is upderleid with & beouvy invervious clay gubsoeil. The uplands
soile are shallow, light in golor end where bodly washed are of
g heawy clay type. In the northern @arthof the island the =@oil
& covered with foresis but the gcouthern wart of the island vwhere
it 39 morve wolliac is covered witk & dense coarse growth of sword
grasﬁ’gzégéunﬁhus.Fleridulus).

ope virgin lowlands src covered with & beavy growth of
snell grosses that malie $00d pasture for Llivestock. Onc of the
geicniatug,

loeally Lnowa ot “enefuk.” OQhese lowland goile after bolug under

prineipal groasses in this mdsture is 4ndroneps

cultivation for some time produce normsl eropo and are the mozt
productive coilae on tho islund. 1% ie on thig tyme of soil thnt
corn, bonanas, vesetobles and rice are found grovind mogt success-

fullys Uowever, it bas long been known thot when these crasslisnds
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wloke erons civen die vedore bLeedning nany inckes highe Uiis
ig ecopeclalldly (rug ox corn Vnich i the nost ¢ommonly cultivoitoed
crOp Cun bl:ese «reiit. Shiig elepse of time between the Lreoliug
oi she land cud belng cirle 0 srow & crop means considerable
less in time os woll os cxpense to the frmer and any crop or
sethod that cen be found 0 overcone thig fuctor due Lo goil
conditions will Le & great help to the Guum faruer as it is e
gerious problem with him. It was cepecially serious Guring
LLG war when this island wes largely cut off from ths meinlond
erd ned o increewge food stuff to 8 greater extemt then evere.
Pignre 2 ghows a panoremic view of the newly~broken grasslands
onG figure & of the old stabion plois vhich wewre used in Tield
teats aud Irom whieh goil weg obdbained for Ghe investigutions

reporhed in Ghis nuauseripd.

rhysiecal Characterictics.
vhe 80ils 97 the isiond vresent nony Physical choractors
istics that orve probebly veculisr to only such condifions os
gre Pound in 8. dhe presont ostudy is larrely coafined to
the goil of the lowlends and in poerticulsr that type found on
the Gnom Agriculbural Uzperiment Station. pPhysicsally this

201l is & heavy cloy. lechonical swalyses show thet 80 percent
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Figure 2
panoramic view of newly-broken grassland on the

Guam Bxperirent Station.
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Mpgure 3

of the old productive soils on the Guam

uxperiment

gstatione.
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9L 10 wurples eueh o siouly prollen cud 01d soils was as follows:
Serticies Zercent .

uewly~broken 80il  o0ld soil

Tine gruvel (£ t0 1 m. m,) . «D +0
votrse send (1 %0 0.5 m. n. ) 1.6 7
sediam suiud (Oed 40 0B e me ) 1.1 -8
Fine gand (0e85 10 Ol e me) Sed B9
very Cine gund (Ul %0 0005 m. me) 9.0 943
511t (0405 %0 0.005 1 ne) 4.3 4.8
Clay {0,008 40 0.0 me @e) 4546 46.2

Yhese anulyses show {hut only o slicht difference exists
vetween the two soils. Uhe newly brolken sgoils are not disinte~
grated to the sene exiont s is the older s0il ue 1s shown by
the lerger percoent of grovel aﬁ& gond and the smaller wercent
of 911t and elay. oondilious in Taom orc favorchle Tor the
'logs of organic matter Gue %o the very heswy roins part of the
veare. Becruse of its henvy notare she zoil drains podrly in
peasons of houvy rains ond bales brdly during the &ry months,
Unring prolonged dry periods the soil crocks tadly ond fissures
to = depbh of seversl foct so thod it dries out t0 & condider-
able dlistances After continued heovy roins the soil holds
the veter for some time unless draingre is excentlonally good.
ihen partially dried or baked it ie imposgible to cultivate
the 801l and if cultivated when too wet fhe clay will puddie
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pelzine Lt nnossible o0 zecure a frisble soil couin Lor some
thies e wGelny vzt 0f vre yeur whe soil is in poor
reelinicul ¢ondivion muel of $he Gire even with tho test of
5LV EvG G Lol ke s0il ean no eritivetced boot slter o few

raing Lolloving v &ry period. °

Chomicul Choracleristics.

Althoush & lorge pert of the preceont investisution
congigted of work with crops edapted to the Two iowliond soils
clready mentioned o bricf survey. of $he chemiccl composition
of the coils il o of intercost in showing the wide viriasion
in the soile of the isiond ug well s showing the clowe
reletionship that emiste Todrcen soils of similoy Lomotlon.
Alson Jhatney, Shisf of dhe huretu of ©0ils, aited L$0%cs
sevartment of Agricnlinse, seve of sone of fho woil Sonplces
averr (nums Wihese soile(Mare in severel we espee
peeulisy chemicslly $hei we have encountorcd in our Lokt orabor¥e
Zoils of sovewhet siniler chavceveristics i compesiticn
althonzh not e0 exbreme sve Lound in fewdil

mabhle T shows tho chendesl analyses Of some L Gile

20ilg aof the Islnnde.

{1) correapondioncas
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anslyses of Some o0f the Guam Soils,
uample- _ | E ng'
Ho. : Locstion 1510z :17102:Fez043:41:0,:0n v:Ca 0 880 :Kg0:Ha0:Pp0p:00,: E;Igﬁition
1 s podedo-upland ¢ 1408:2,02:18.65:38.85:0,37:2.09 :0.10:0-15:0.%3:1.84:0.63:0.82:33.6
2 . do-supnariace 3 9.9922.09:21.31:41.36:0.51:1.40:0.13:0.12:0.40:1.¥4:0.42:0.38:Zﬁgﬁé
3 . do-subsoil t 0e88:2,12:21.00:41.71:0.84:3,84:0.08:0,11:0,39:1.765:0.51:0.28:£7.76

2" + piti-Lowland

44033:0.82:13.80:23.53;0410:0.81:3.45:0.60:0.35:0,09:0;13;0.53;13,41

do-anosurface

e
@

ce

43.86:0.83:14.42:23.61:0.62:0.82:2.93:0.61:0.34:0,08:0.09 :0.19:11.74

29 . d6-rice land 44,03:0.82:15,58:21,41:0.16:0.547:2.44:0.61:0. 5140;05-‘6;15-0.42 :15.16

50 @ do-sansartace  t 44.1930.82:16.61:22.67:0.48:0.72:2.80:0.62: 0.32: 0,0530,09:0,57:11.49
31 : do;rice lana : 435.,26:0.68: 14059 22461204 dﬁ 0.72 50 0o59 0 55 0&08 0:11 0c54’l6¢05
32 . . &G;ﬂflﬂollrwz&c@ rd 4‘!‘074.0054 16 .,03:20,94:0. 40 0Q"5 2.7 0155 0.35 0;05.09 ¢0'25'10.9%

l.66
38 s Garazuo~cdcoonuts 0.12:0.03:0.26 ¢ 0,26 trace 49. 44 .0.07 0. 5? O;d?*ﬂm

57':6;58 147.33
L0285 1.52 49,28
57206 :1s 40:45.7

36 $PETLN8=00 2PEE cand: 0.61 0e04:1.16:2.12: 0.05 47.05:0.3%:0.06:0. 47 2,,v,,:49 6.45 45.06

34 s Qarague-bandy 5 5,60:0.41:7.78 :1l. 79:0.17: ?8.019.98 0. 46'0 413“ '
85  svareruo-sondy 1oam: 4.77:0.43:9.69 :13.27:0.30: 20,14:1,20:0.27: o._"’

a7 sinrgvue- andy Loznil 5.69 0.45:7.99:13.78:0.35:22,68:0,88: 0.22 0.46: 4.26; 0.30.1.~o.4a.97

9 viudgras-tocoanats o 5,4ﬂ:1.06:11.30:29.10:0.52:6.70:1.45:0.50:0.22:0.40:0.78¢;.40.41,70

{!ﬁ
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T6 will he noded in the Lirst three seuples Yhet the
striczing doature 19 Yhe il wrount of silicon present and the
extra Trich cereentose of dilteniun, iron oud phosphorus.e In
sanples 27 to 38 irelugive the silicon: content is high as is
also the irvon ond alurminum while ohosnhorus is rolstively 10We.

In the sanmles from Je»arme at the wnorth end of the island the
low gilicon, irom ond sluminum content and the hicsh vorcent of
calecium phogphorus and loss on ignition are strilking foatures.
Yhe first three cnd the last Jive sommles in the table ere Irdm
goile thod produce vood cocosnute while the others ars from soils
thet wroduce o sasod auality of rregs Tor onastuve, corn, bonenss
and yricc.

Teble 1Y shows the clenienl anclyges of sanplies of suriace
and subsrrisce foils from ﬁhe sarn hmeriment ctetion. noble I1X
ghows the average of ocach of the surfece wvnd subsurfoee soils, and
anelvsos of composiie sazmples tolen Treor the old stotion noils end
fronm vhe snprodueiive newly-broken rrasclund soils which were used
ir mach of the nrescnt atudy.

sarfece S0il marmles were Laven to & dcpth of 6 2/ inches
snd the averste analvses wore token from o0il serples Fod. 4, 6, €,
10, 12, 14, 16, 18, 20, 82, £4 und £5. ouhaurfoce soil sonnleg
vere token fron 6 8/5 %o 15 inches &cep cnd the avorage analysss

wore tnlen from seil sammles Nos. 5, 7, ¢, 311, 18, 15, 17, 19, 21,

- %

25 ond 26. In %able TIT "new" ig gample ifo. 38 uwhich i 2 com-

experiment atation, vOLA" 18 sauple No. 39 which 1s & composite of
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10 ierce stuples token fror the nroductive cultivoted o8 s0il

#n tlhie copevinent stabticn. Uhe lagt two e ﬁhe goils nsed in
most of the pot tests in mueh of Lhe present sﬁuﬁy; in all the
stetion s0ils it will be noted thet the analpses show that the soil
is not porticularly lecking in ony onc elements  Prom the chemicel

gtendpoirt the outstanding characteristics of the stetion soils

are the hish content of iror and slumipame.



18 Table II

Chemicel Anelyses of the soils on the fGuam rxoeriment Station

Ko. 38X -@g:iil Oz: rep0s:41205: ¥ O; Ca O:'Mg 0: K0 :3&20 :®n 055 3 93: ~ﬁ : ?‘ssfgﬁ )
- W o tw om S8 ew e W e e - e G e e ap M W s W AN w @ e e W W O W e e e B om mixian..

surface So0ills

4 144,36 098 21B.,80:2147T7: 26 : BE :2.66 : 66 : «40 : (08 : 12 141856 : 14,28
6 4 44026 098 :15028:23.25: ‘25 : B85 :2009 . .65 H .34 . 008 . 1‘35 M .22; H 14.55
8 - A4.22 1.00:13.86:58.48: 29 :.88 :2.58 : .64 ¢ .30 : 09 & 412 1 W21 @ 14,10
10 :50.,10: <80:11.32:20,40: ,11 :2.48 :4.71 : .74 ¢ W41 :trmce: J04 : J1B 2 9.78

12 :46.68: 1.06:12.62:22,27: .22 ¢ BB 32,34 3 ,T4 strace : J10: 08 : 21 3 15,43
14 :45627: Q83:12067:22.Q4: «31 :1.84 :1.91 H «00 ¢ +«06 e16 182 ¢35l : 14.65
16  :44.75: 72:12.50:21,01:.208 :1.01 2.8l : 27 ¢ o250 ¢+ .27 :trace: 00 :16. 45
18 ‘.'44.62: 080211000:‘43.62: 21 :1021 :%;2? : 27 3 13 ¢ 4 OB ¢ 420 16.45
50  142.2b: +69:11.34:21.94: .15 :2.17 :2.07 : .07 : .12 s W24 L08 :.275 : 18.63
Pt 245,707 +49:11.50:21.40:,067 :1.91 : 2.66: 430 : 8D 2 428 : 18 : J2Y ¢ 14,70
24 39,60z oH2:11.00:80.10:.102 16,70 :2.00 ¢ BB 2 U8 3 ¢33 :.178 : L37 : 19,70
2b :4{)000: .60:11.20:27.00:0115 :2.00 :2020 M 038 . '?1 . 02"’ 30195 H 028 - 15610
subsngface Joil : : - -

B :45.90: 291°153.67:21.12: 19 : 90 32,98 : .6k : 831 «04: +11 : ,UB : 11,28
7 085,002 #98:18.58:23.75: 426 ;' 468:8.66 : 65 3 <32 3 J04 : 14 : 08 :11.70
9 14B.Y0: #90:13.,75:28.20: .18 : .62 12.93 1 83 : 36 ; 07 3 OB : 10 : 11.87
11 :50.18: +81:11.77:20.34: .11 £2.63 :4,70 : .08 : .37 :irace: 04 : .09 ¢ 9.13
135 246,78: +96:13.13:24.48: .13 : .90 2,66 1 «45 ¢ .21 :trace:trmce: .09 :10.76
16 :47.14: JT7:15,82:%2.88: 30 :1.41 :2.49 ¢ 50 : J06 :trace:; .04 : ,12 :10.88
17 464607 «92:13.12:25,98: ,151: .53 :2.4b : 433 W12 : .38 :trace: .06 :10.01
10 45,692 94:13,25:85,08: 1D : 7D 18,00 : W39 1 W19 1 J44%: J03 ¢ 05 :10.62
21 146,08 ¢ 076311034:21084: 012 :1.69 22.17 ¢ 03 : #1L ¢ <26 % CO&: 1'0253140.94
23 150.70: ¢49:11.90:83.40: 022:1.7D sB.62 : 24 @ oB7 : B30 : 11 : J066: 8.60
96  :3Y9.40: «£7:10.90:29.20: ,118:2.40 :1.98 : W20 3 o656 3 31 : 226: 34 :14.00

—— T
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Table IIX,

Avarage Chemloal Analyses of Soils on the

Guam nLxperiment stetion.

’ n - Lo8s of
hver: i 02:71 Oy:ire,03:41203: Kn Q:Ga O: W3 0: K, O: Na, 0:Fp0y : ng : ‘ﬁ :  Isition:
Sur-: o T :
Tn00:44611 ¢ JT9:18.18:20482; (19 :1.81: 8.45: .44 @ .36 ¢ 16 ¢ L10 : .23 : 15,13 -
Bsub- o | s
sar-: : : o ' _ : ;
£0C0:46430 : oT9:12,74:83.56: o126 :1.88: B,74; 442 : 30 : J17 ¢ 07 ¢ W21 11.22 :
Hew 43,68 1 W92:14,83:21.08: 426 11,27 2.28: 67 : W89 ; 12 : .26 : (B34 : 1492 ;
V14 144,57 1 JU2:15.96:21.60; 429 11.22: 2.20; 4B : 86 : W06 : 420 B9r 14,09
AVOri44.C8 ;  (86:13.89:22.09: J£2:1.39: 2042: 4T 3 LB0 3 W15 W16 : W27 ;18,79
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Jlan o mperinenlo,

CoVeELn wickd STotg vere condeevef with & nweter of
crops upgon the 9ld arodaetivs eiaslon soils, the unproductive newly
broken gruaelond, wd lond Yhit hud heon broken one Or wore
YeurSe whese tests formed ihe busis Lor prelimipary crop and
g0il sbudies snd are uged in compuaring the resnlte obiaiued im
the pot Vesto. 19t tests were corducied to further determine the
crops vest tdapled 6 the rariicuisr eoil condition exisiing on
the old xnd mewly broken so0ils, and consilstcd ¢f $he following
experimente: (1} Topucield reguivemcnte of crops, (2) the
PoO8Sinility of yrisg rooty ereveling o Lozl gubgtance poigonons
or detrinental so erop vlants. (3 Urora asdintzd to the old
gtetion goil, Lo the newly Leoken [oogosiund, tpd iund sbat hed

been Lroken ome O wire wvatrs, (4) ifcot of comuwercial and
joeul Tertiliser applicubions on vlont crowsh on ¢ld ond new
soils of cusw. {5) =ffeet of lime on plant srowkh on the old and

new Soils of Guéme

Oeseripbion and ceéve ef Dol
rosg consisted of five gallen kerosens or gosoline crns
filled with goil wnd yrovided with meuns for Areinbget. £11 soils
wore Urgken up cmi yun hrouxh ¢ wire vereen 20 211 would be im
a8 Neurly the sswe physietl $ilth g3 possible to ﬁukﬁ them, Al
pote were £11led o within twe inches of the Bo» sfter 2cttilng
the soil. Armple droionge vas provided in the botton of Lhs cons

by paking holes 2pd placing rock and s:nd in o layer twoe inches deep.



Dhie nade Yo 99il A0 iunchels ceep ln she pots. tch pot Los &

<

SoCAECe Lrve 9 O ool Lvebos (97 o 97) sdieh ropressuis
T]TNEL Ul L LerCe 13 wdd WUSTE ckeh pot treatnont was wan in
ToIPALCLTC.e  fLE notg vero BrranTed on 1o tubles in rows of
Hlroe with chout one X230t gpece toelvesn the nolise Guerd pots
coEe sdonead OF% Uhe ends ox cae buvles g0 YhYU the pots in the
crperdzentd wouwdd wlX Lo under andiform condidiows iu respeot toO
TiosG ond daguones arvomd enel nlend.e  Tioure 4 glwvig Ghe
cEmpasnserient c0 chie novg v Lhe Sevlc. Jten pain wew ingufTicient
To orovide caiselle oistare Lo he est pdant growth tae povs
VOTC ULtorad &9 0% 08 NECeSSarte he guriaes goil of each
0% Los eblrred aiten ewongh %o 1L} wecly ond reveut L ocrast
bBalny fTorneda

Tusecels wore troublesonc in wmany of the teste wnd it wae
necanoiar, 4o exsreice congidorable care @t times o vreveut them
from dope:inge ke cros o such ou exteat & 0 ypake (he regrlye
warthless, hooe weose costhrollied DY hend ricking the leuf-
foldin; 1#2?&, epreying with lend crgenste for leaf hoppers and
with nicodive sulphate wnd Lorosene enulsion Jor the various
arhids aviudking the plents. Powiered tobaceo lenves were uleo

used irn cose 0f the teats where infsstotions wors not heavye

anuritd Leguirenentg of CTonge
Yrig VYest wag of @ preliminary natuce, ané of crors
duration, 1o debermine the loertlliicer needs of the new and old

sollo on “he Sucm Bxporiment tubion. The exneriment was carried
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Figure 4

ng arrangements of pots in tests.
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suh oo onovestol TU SLrotlow T0o. A3, wrwoou ol Loils, Laited
Troceng o wbr et o) vmiculiee TRER Cono TRy chiages due To
arailatds £ZRITTITUY O0d LO0YY edneisiong

FLOOQIISTRCRY el ie vl ol L ThL QU LiaT Y8
CeCr GuniToh e IO i sl el fordiidsers had

o - 4] o X <k Y s . e s e e o N RN N e a2 3}
neen odded, O Loy DTRG0V golL o so ou LUgLp Wil &yle.C&t.LﬂnS.

<. O S R PR Svr lesa 3 - e s
ST ey TGE a2l LU dldslicotes o old wend of uow 8218 thken

LR eoeaaliie Savolog 7 SUr Ui gullde  dha 0ld sull wes talen
oot wheo stetism Ticld ploty vhed Ped been sroducii ool orops

PRI - o oy ‘W - @y T PO
0T L nuuhr oF Felers Gaud the evw gol

1844

2L e Sulon Jvow across the

LEsso rivor Iron (he ewly hralewn sedsstond which had $alled to

&2
o

¢guec suvisfoevory yiclds of & nupber of diliercal verieties

o srope oy had Crodueed rone or onis &oorded or duaderior plante,
Mo wote were nade ol viive sereen fidied width acil and

then dipved in pureffin o mole then sir and wuelor $ishe, planted

noe row vikdk 6 uaniforn spronbed Tarir seads wver she sBootvs were

. . - « coen ¥ . p K g A gama equfS e T
Q@ inekl 1og onG Soel0artlh ingeh of sand naac cd on sup of the
Geile A paredfised cover with o shobt Jow she SnGll wiouis wus

e ot oveo Ml reoebleldly wo cvegporation
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pobe were vedgrhed ord VItew ofeed Lo BUing GO S0L8 Ry Vo the
pulmun wotew enniont Lov Lent wlant ;rmwth.

peta have been nholusted showing the &pplichatious of
f@ft’ii axe, amount of vater sBled o the pois, omount of traig-

pirotion of veter from plunte during the cxperimente, weight and
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Bl Table IV
Plan and Pot numbsers in Test for

Manurisl xequirements for (Crops.

o @y o8 a» " @ M B »

H POt Humbers ¢ Application ; Application :
Treatment Sl IR S I BN B B Y per :  to four :
. : 01d 301l ; New Soil ;: Acre : pounds of so0il :
:07ig.: Dup.:Origo ..'Dllp.. H H
:«r “w ey e wm e e m s @ D B W W s m = B o e m & m o o~ -2
gggeazeg. 19 : 84 ;1 :37 ! jome ' Hone
uat ﬁgg e : : 86 : 2 :  °  gope P lone .
1ine Ca @ B0+ 65 :3 :38 ° 5 ton ¢ 9 grams .
3 ‘Zl 66 : 6 :39 * 1 tonm ‘1.8 zrams :
Patassium u.lphate ¢ 58 :16 : 41 °* 200 P 18 co :
Acid Phoapha‘tegi‘:a H ?P 04)2 26 189 7 : a2 * 3gg :; P 18 oo :
g:gg ’ % 8 ?' 04)8 ,“% 60 8 : 43 * gop #ageh ° 18 ¢ ¢ each |
3, C& Bz (P 04) 27 61 9 : 44 * g0 n P 1/ec .
E, 8 04, Ca Hg (P 04)2 28 62 :10 : 45:% 2004 " * 18oo "
Na W 0 Ca E ‘P 0 )?-gK S0 .29 : 83 211 ¢ 46 : 200 - woe 18 cc ® :
He aoz,mal;e 4)2,k8504,8a o* B0 164 12 : 47 : 200 G m: 18ge "
. : : lus 1 ton ¢e0: plus 1.8 zreCald
Velvet Besns (Chopped) : 31 * 66 13 ¢ ‘p - b 1 )
Ammoniwm sulphate (B Hz) S0, B2 : 6 i : o i  S;hfR tomesi 4.0 grems
Ipomoes prescarpao{sreen Haﬁurm P67 16 : BO : 2-1/2 © . 4.B grams .
COGO?.ﬂut nusk ash 254 E 68 18 61 1 ton :. 1.8 Ty :
sea slugs (choppedy 35 ‘69 ‘18 : p2 : 2-1/2 tons: 4.5 Y 2
sulphar $6 70 318 : BB ¢ 400# : 36
2 ,

?
3
1
?
1
]
]
|
!

]
3
]
(]
¥
]
'
]

3

]

?
1
$
]
]
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#able V shows the amount of vumber trounspired from plante
in the monuriel remirenent Yoot cnd Table VI shows the emownt
of trengpirvation crronged in selative ronk with the grontest
anouwits Lirst. ke valucs of $he feriilizers sre shovm by the
grount of tvreuspirition ol the Jrowins plants.

In these tests it was Pound thet the grectest amount of
trapngpirotion took plsce from the viants that were gr@wing"féhose
pots that conteined soil which had been treated with complete
fertilizers and 1line, n@trogen, :othing, nitrogen and potassium
and complelc Fertilizer, Yhe amallest smount of trangpiration
ves from plonts in pots that hod been treated ﬁifh smmonie
sulphate, eoconut husk ash, phosphorus and potassimn, o nd
Ipomeae prescaiphs, & lorge vine which is common along the
scashore and vhich wes used as & gresn memare. The plents on
the old soil also v8anked high in anocunt of transpir&tipn fLrom
pots that hpd been treated with nitrogen and potassium, end
velvet boans asg k-& greon monure and on the new soil from pots

that received lime and potassium.
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table V.

Showing Amount of Transepiration of iater from Flants.

-, e S w B R W n e Ge em W 9P d» B R A W

veriﬂinal &uplicate

Old Soil

kad

*2 6% BS 26 % 44 a3 &) we ap s

4% w9 &0 oV

LL]

Tregstnent ; - - - -
T+ ¢cc
iatrested : 12.3
Manura s 11.9
Lime s 10,2
B8 B 0@ : 11.5
gz S O_ ¢ 1l.2
Ca Bz (P 04)2 s 10,9
ﬁ & % . 1468
B &7 : 14,9
K &p : 1149
¥, P&K B s B.W3
H, P, X, & Lime ; 12.2
Vaxvet Bean, : 18,2
{3 83) 2 § 0, s 9.6
Iﬂpam@aﬂ 5 3,8 ol
coconut ash s 8.8
Ssa Slugs : 16.4
Sulphne s 14.1

-y W e B ey W S -

o e sw ™

ec

1646
13,9

6.8
10.1
12.6
10.4
11,2
11.2
10.0
14.4
18.0
13.1

9.3
10.6

946

9.6
10.0

L . I

: 14.46:
1 12,45
M 90503
10,80:
11,90:
10,656+
13,00:
13s05:
10.906:
11;35:
15.10!
12.55:

9.40:
10020:

9.15:

+  12.05:

oy 90 00 FQ 60 0P 9 4P L3 b s o *

T ay WS WY M em TR an = e

13,7

w A S ey

40 a4 89 2¥ €O 4V 2¢ y» A% e 44 ™

«d pa

-
-

13.9
12,4
12,7
19.6
13,6

8.7
1641
10.6
11.7
16.3
13.2
13,9

11,7

“w o W em e e e - - e

.average-or~bina1 duplicate:averaze:

A9 up o e

e 25 a

¢ 30 a2 % &0

* ud O g8 V@

42 23 8> 6 63 s

ccC

13,10
12.56:
156490:
16.,90;
156,06;
12.,30;
14,36
;1095:
11125:
15.90:;
15,90
13.20;

*0 &9

12.46;
10,563
13,00:
14,00

- e

aAversse of
both
soils

@y NB Py Wy an s WD

{#)

1877
12,50
12,70
156,66
13,47
11.47
13.67
12,80
11.10
18.62
14.50
12,92

92,40
11.32

2.86
12,76
13.02

bl L T B R . . T B . T I IR B B

§ °% o2 o5 I3 02 S0 43 00 02 €9 @5 3% ar 65 3 43 0 €2 a2 |}



2w Tahie VI
SOIL CXPhRRIMENT~NANURIAL sEzy IﬁaEm”E:HTS.

Showing relative senk snd amouni of Transpiration.

: Rela~: 2 : 3
s:tive 014 Soil : dew Soil : averase of noth s80ils
:»_rm:”n.ﬁo»nnna’wﬁne_w nnnnnn e m e mlm om o M e W om ae % W e S mom
: ¢ Trestment : tater : Treatment : water : Treatmsnt @ viater s
s : : s tronte: ' s trang-: : iranspired

3 : s pired : : pired :

: : s e e : 8¢ : e cC :
t 1 :HBPE&Ca : 16,30 : B ' : 16490 : P K& Ca @ 14,50 :
: 2 : Untreated : 14,45 s P & X s 15,90 « 1 : 13.85 :
i3 s H&P : 13,06 : Ca : 16,90 : Untreated s 15,7 :
: 4 :H&K : 18,00 ; K : 15,06 : H & K : 13,67 :
s B : Velvet Reans 3 18466 : W & X : 14,35 : B, P& K : 15,62 :
p a H ﬁmue : 12-45 - :14000 + K . 13.47 .
: 7 : bes vlugs : 12,50 : H PR K &% Ca : 13.90 : § + 13,08
: 8 : galphar : 18.06 :Velvet .eans : 13,20 : Volvel ueans ¢ 12,98 :
$ 9 =k : 11,90 ; Untmeated s 13.10 : ses slazs : 12,75 :
130 :H, P&k : 11,36 : Sea slums : 13,00 : Ca ) . 12,70
111 :X&P s 10,96 : Manure 2 12.65 : Nenure : 12,80 :
s 18+ ¥ ¢+ 10.80 : Impomeso s 12,46 : 4 & P . 12.60 :
138 P : 10,66 ; P : 12,30 : P s 11,47
: 14 : Impomeao 1 10,80 : H &P s 11496 Impomeno : 11.32 H
+ 16 3 Ca : 980 1 K& P : 12,26 : P2 K : 11,10
: 18 : (B H,)2804 : 9.40 : Cosonut sen  ; 10.85 : Coconut ash : 9.86 :
: 19 : Coeondt ash v N6 : 1 (B dy)g 80, : 9.40 :
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deble VI ghows the relovive ranl ond averwge weight of
live plants at the snd of fhe mmerimont. Phe heaviecst plants
at the cund of vhe teel in the 2id $oil weve from the pous thub
had reoceived applications of potossing, velvet beans as pgreen
manure,.' nowhing, (ehealk), ohogphorus cnd potasciwm ond see glugs
chopped Tine, vezvechively, In the new gsoil the hevviest plants
were irom pove Th8S nad veceived sulphur, menare, nitrogen, con=
plete fertilizer ond sea slucs, resrectively. Avereging both
goils the hcaviest yield vas from those pots that had received
gsulphur, nonure, Set gluse, velvet beodns as sreen moanure,and
rotassium;ond the lovwest from phospuorus, Ipomeae, lime, cheeck, and
nitregen cnd pkosSphorus, resuvectively. .

Phosphorus on both new ond ald goil, lime on old soil, ‘
cheok on new soil, nifSrogen on old sc.;il; potassium on naw soil,
nitrogen und phosphorus on olg soil, snd cccorut husk ash on new

30il 81l mpde low yields,
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28w SUIL EAPERINEAN-MANURTAL HEJUIRLGHTS .

Snowing kelative wanZ aad sverasze weisht of Plants at emd of sxperiment.

s s Uld sSoil Hew so0il Averaro of poth 2Z0ils
2BO1S - - - - - - - - s e - e - T I T T e e I P
stivw ' :“1ants.ut. in :Plapts: Wi, in :Plante:it, in
sHa nk- :alive :qrams 3 alive: grans : talive ; graas
H + Treatment :at eond: s Praatment : at =nd : Treatment :at and:

: : : of : : of : ; : of

; : s 5Zpta : : Bxpt. @ : sixete 2

: 1:X s 1.8 : 430 : Galphur 3,6 : L6786 ; Sulphur : 3.0 ¢ L4460
: 2 : Velvet b : : : : : : :

: ; besuns 7 3B «38b : lLicnnve :0,0 3 4480 ; Marmrs : 4.5 « 397
¢+ @ ; Cbeck s J.6 @ J38H : ; : : :

: 3 &K 3 4.0 ; 4370 ;: § 14.0 1 54350 : gos Slugs ¢ 8.7 1 L8066
: 4 :0ee 3lugas : B : W350 s N, PL K :4.0 : 400 :velvat yeans ; 3.0 : L3O
: sGoconut ash: 3.5 ; .350 : : : : :

i 61§ Hy t Beb 1 oB2D : Tew Slugs 4.0 1 W00 . X P20z L04b
: s : : : : : : &K : 36 -g:g
3 3 : : T : : : B,F & K s 4.0 : » 94
: 6 5 Menure - :4,01 : 315 : W & P 3,6 1 W335 {Hg (#) : 8.6 1 325
: 7 :H, P8 K :4.0 ; ¥pgn: Ca 1346 1 L3256 s i 3.0 :  W316
t 8 HE&K 156 ¢ Zeogps H,P, R & 063,56 @1 816 ; 2 & K : 3425 1 L3510
: 3 3 3 ~ 2 Velvet Bean:d.5 «316 s :

¢ 9 :Impomesas 5.0 : J28O : K &K :3.6 1 J30B6 M, P, K& Cas 3.b 1 4295
1 JO ;N PEK&Ca 28,6 ; 276 : P akK : 8.6 ¢ 260 ¢ Coconut ash ; 2,75 : 287
: 11l : Sulphuf : 2.5 : +245 : Ipomemo : 3.0 : 220 3 H &P : 5.0 278
2 X2 : B&P s BB 3 210 :Coconut ash : 2.0 ; «225 1 Check t 3.2 & 26D
: 13 B s 2.0 ;3 L1956 5 @ :2,0 210 : cCa& : 2.6 3 .2B7
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*oasibility of Gruss Roots fGxcreting & Toxie Substance.

Trom Oubscrvation of the behovior of crops planted on
newly~-broken grosslondsoils it appecved that the diffcerence in
the productivity of new end 014 soils night be due to a physiolog-
ical condition, the zraess roots epparently excreting a toxic sub~
stence that vas poisonous or detrimentsal to other plants, or at
leazst 0 some others. In general; she only spperent difference
thet existed between the 0ld productive soils and the newly=broken
pnproductive gressiend soils when planted to comparztive crops
was thaet the later crop was following'a grass orop. rigure B
shows & crop of e%n‘é% w1 on newly-broken grassliond after seversl
repeated plentings had failed. It will be noted that the S0
is éég%%ﬁéﬁ% and is in a very dvarf condition. Pigure 6 shows
suden grass growing on tha 01d station soil and vhich was planted
et the same Yime &s the corn shown in figurs Se

Oon Hovember 31, 1818 s test was started to determine if
possible the effect of grass gvowing on soils with later crops
planted on the some soil. Zighbteen pots were used in the
experiment. <hrec pots of sSoil were taken from the 0ld station
ground that had been planied to Paspalum dilatam, three pots from
newly~broken gr&ssland; and three pots from the old soil that had
been producing good crops. These pots were planted to corp for
comparison. Dative wild grasses; such gs were growging onfﬁhe
virgin gressland werc planted in nine pots containing old Qﬁil in

ordeyr that o gtudy might be made of the effeect of these gras$§3




o

Eig@re 5

Dwarfed grain sorghums on newly-broken soil after sevoeral

ropeated plantings,




Figure 6
Sudan grass growing on 0ld goili and planted same time

a8 grain gorghum in figure 5 ,
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9 C¢Pons pluntcd on this Soll of & later acte. Three of the
s vere plunted do Lndroneon eciculatug, the most common
PRSP i - - - e s e

SELeS gwowins on ke grag

ioids, theee nots 4o mized grasces,
a8 tiyvee to one cuch of single varieties of prees found growing

on the grossiand, one af yhiekh areonred to be o scdoe, andther

@ ferm 5L wild pSspelum, wid the olher sn unidertified Sreass.

dhe wote were well sodded on Joupsry 8, 1919 and nearly all of
ti:e prosges had pat out seed sioliss. The pote containing
é@@rqugpm acleutotus and mixed grigees had produced & denge
heavy csod cad wvere sivilor in Trovin (o field conditions and
continued so until turned uuder. Phe single srasses had not
made 230 heevy @ ~rowth, On Apeil 31, 1920, the grzsse in the
pots weg turned uvder mmeh in the same nanner &8 wag done im
the Lield. On April I, 1920 these pote were all planted %o
GO

Teble VIII gives & Stnnary of the results of the corn

Frown onr Ghe paspolum soil, newly-~broken grogslend and old

.stdticn 20il used as check pots.
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BG Pable VIII

comparigon of Corn arown on 0ld and Grass LendSe

T ¢ Cld soil :Easyalum Soil.Hewlg-R;okﬁn
pote ?1antedznaue Esrvested: averase : average : aversge

: tHeight xexght.Pelght'Welﬂht‘ﬁelwht.wexvht
o : :1ncbes.rrams .1nches.grums sinches igrams

: : : : : (1)
Hov.21, 1“18.‘3eb-.=1, 3101¢ :250.99: '255 87- :160. 27
Feball, 1919°June 13, 1919 :1209, 60 -1053.40 1151240¢

"0 a0 %

44,003 198,07 £6.00:226.80+ 50.00:817.73
43,67: 155 Ba. 51.00'143.53: 57.00'167 67
51.35.111.00: 54.67 100,001 48467 1126450

- o w -l - as = :- - e ‘l m ow mlm e o = = -

oct. 6 1919: Jan. 15, 1920
April, 3, 1920 Juiv 8, 1920

0 ap 09 o0 55 09 g 3 o

Aﬂgolg, 1920.1&0?.11, 1920

ap ®5 an e T Aa = B G B WS & & =

Average 46.53%:301.20 : 50.56:352.68: 51.89:436.83

ah e Be ea s em R M Sm % W o W - :.. - - .’ - e W :.. - o uf - e .- :- - e e o W &

(1) Plonted Octe 22, 1918. Harvested Jan. 30, 1919.



In the vest nlented UDovenber 21, 1918 the stelks inm the
ehieelr mo% off 0ld 804l wag conwclécrebly heavier Lhuin Whose growlng
inn the unowly-broken griécslond and vaes somewhat heavier than the
gtalks lr fhe soil rom Ghe paspalon Tield.  However, ia the
gucceedin: Geste the newly brolen scil improved in productivity
to such tn extent that the average weight per stalk was 436.83
srexs compared YO W8le2C arems in the check pot end Z52.88 grams
in the posg contairing vasnzsivn scil. The aver&zge‘height of
gbalks wes 21sc frester im the new scil. The results in this
tegt condorm o thoso in 21l ecthers regerding firet triul
plantings in newly-broken gragsland goil., ‘hatever the recson
for the low yields a8t lTirsl, %he canse is ovidenily romoved
bafore the second erop is hurvested.

wablé IX gives 2 Summary of tho effoet of previons crops

of grass grwing on 014 soil in pots,




7. Teble IX

rrfect of previous Crops of Grasses on Corn.

o e WA M s me W W M my A W S e w - S G Sm > A A W W S e N o AP v HR W WD WD W W W G g - W e e -
Dete : Dnte :01d 801l (Cheok):Grass; Kixture: Grass, single:Grass{s. sciculatus)
El&ﬂtﬁﬁ :Haﬂ@stea S W o B m M e W W B W @ W e e W S o W e B W e w o S A e @

sHeizht : weizht :deight: v;eight-ﬁetgatweight sHeight: ﬁeigm

mchea ,gmms -mcnes. g T ;meqes Frams 'incnes. .vramu
:lpril 6.1320 July8,1920 w.b'l ;156 33 . 59 33 . 183.00: 56.6? 159.55 65.55 1,'?2.6‘?

Aug.le 1920 :iHovell, 1920: [61.38 : 111.00 :51.35 : 107.00:52.60 :118.50 :58.00 +103.50
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Uith gne ere€IBION O She ghee': sots, zeLs Bul Growa
on She sia asil BNEC 20U Por o ueriod of 495 duys and
was all gaodded 91 Whe Suriten mhen Lrolen for plauting
corn,  rrom UhET® CMWGI2Eive wesuits it would Lppesy
HReY fhe arpaees SPOWINE on fhe ola moil had increased
producyion rother ThLl lowercd it and thot wo detrimental
offects to piuont SYOWeh Lad romatied im tbhe m0il to affeot
guceeeding crobse. il d%her wordg the cuuge of ihe un~
prodnetiveness of the uewmly-yrojen grasslends io rrebsbly
not due to gross roots ¢XCreting « toxic cubstance That

i® poisonouns cr (otrimental to ouher pluntss
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Bl
Grgpn L aansibilitye.

The tnveatiloclions derinn (LIic tett htve leem dlvecicd
principatiy woutrd w £tvdy of e moewly-eroien crassionds ia
comntrigon with the Sl&er cad mywe Tretuetive eolle.e  In view
of tre Tzet hit orocicr uwodnetion of Jood n, Jauny nawe it
neccsscy,; o enliivatc new arada, %his w:orl«*"rﬂ;? sowe LipOTLUnCC,.
Tre owirenc svarfing aad dying of oleats wnd wole erovs often
for geverszl successive rlentinge on the newly-broken sresslund
cave wise o o gerious probvlem.

The Gend onas eonducted to find the orops bteet rdapted to
the nerviy-Lrolken jrasslisnd, snd to land that had teen Lroken
orie or mowe Toars using the old station so0il in comparison as
& check. pPot teats consisted of composite soil sdrgples tiken
from ecehn diflerent kind of soil. £11 soils ked teen ulialyred
{sce soil samples ﬁgs. 38 and 39 for composite Liralysen snd
Toss 4 4o 52, inclusive, for separufe analyses) for mechﬂnihﬁl
an@ chemical eomposition aml vary only to & snall oxtent. Seven
gifferont Grops were planted on eteh kind of 20il o determine
the one or ones best adapted 0 that varsiectlayr coil condifion
and to compore Oue wlth snother on the different soils.

During the Jesy several crops in field testn were tried, ¥o
determine if owme or wore of them conid overcome this advorgse soil

condition. The evoqs grown on the land were miung beang, cowpeas,

Teraoc, Shrock Lafir, sudan grass, rvice ,{ pinwppwar irrigation L)
: er Irrigavion



T

PFigure 7

Bwarf hegeril kafir on left, cowpeas betwecn rows, and Shrock
kafir on right, growing on newly-broken land aitcr 10 months of
urcucceos ful planting to other CTOPS.

L ,



Mgure 8

Second plonting of grain sSorghums on newly-broken grasslond,
Whole stand (o0od at first. Dareo ana Shrock kefir in background
still making fair growth.
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velved weoling, So Tewuyg, eouclle, corn Fobaees, saven 2dditional
voriebics Qn wUeey gortiwa, shircee vorietics of cotvon, wnd
verotolkes ow ol HinCa.  aldy fhoe Jivst veven crovs Lave o
chbisiaeary Twovih aller cevcateglontioss. 411 of those did
veld on bie older cuatlion praucd woich is wonoverily very

s S o & (SRR v e - . _ . - . J . "
GilrALAT WO L e dy-Drolen croand oo eneloene ghow dhat Lthere

R D | Ly A ] g

k"

e 0% eitouinl Slilereace in the chenienl eomposition o male
gy CRE ercniec i pmeduetivifr ol 4hewe soiln; in «fac't; the
Giitcponce L8 .ot ruch SUeRter o vosnd e iLyand L dualicate
gk 08 The some soldle  Tnm 11 sosis, o8 bas been atsted,

a copparirdi he rode LoTTeen Ghe okd wosuion unilg ond the
nouly Sroken, Lol unprodietive goile. e lobtor eomtinved

to impwove 1N produetivity with ench gecacns cultivetion. In
Pield Uowls, COWpeUS, pinecpplen, cRd rradu sorgluns seoned
betver able 0 veintain Yhemeelves thov d4d other crops on the
newiy-broken griesisude. Diguve 7 shows oword hegei kelir on
leit, cowpees Betveon She rows and shkyoei kefir on Tigh¥, growing
o n@le”br‘? en frassland after 10 months of successful plantivg.
Velvet beans grew Yairly well after two crops of cowpeas had beenr
wrned unders  Whe siew soil which a% the Segimning of the test,
{see figure 8) WO or throc yoawrs proviously wonld grow scarwely
cuything, produced fairly 7008 creoce of sueet potatoes, cassave,
tobuecco, and TANZ beoons, oni botter crops of cowpess and pine~
oppleg Lave Loeh horvested with csch seagons cultivation.

In the pPot sests, conposite samples were taken of the seil

from the old 8tatjion plods, ground brokon One year or more, and
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newly=brolien grissloud. AL oo v men fa Tiplicade,
a serics copsistling o€ Tils potg, hree Ho ewsh Coil, wid
all pluuted 0 Fiie Sume Cvom. Jevon gSawics eculziuniag ke
follovdia e s TTenE STGrted feiabhor 29, 1918 corya, wLuiY,
cobtail, cavmens, JOdioh, vOILoTY, £ P00

SENeT Ghe €0De Were dor e gnourk, Wellly Ro-BuTIKEntS
WELR NRGC Cu Wre eAWTengnt cdar Su ond o she ond o3 erop
gsogaon rields vere 0CITacd. hee Tolloving plo; givaes bbe
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e . . i £ ] ag T rre v B
af Lhe poee Qud erang Srouwn in shom:
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Figure 9

Sorparntive siue of corn plaite growing in the 0ld,; nevly=uroken,

ani one=wenar 6l seils b ond 0F {icet test.
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Conparliean by weisht 2f croos growmn on the Different Soilse
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BAFTGE OF COLLERSIAT NV LOCAL
SERTILICERS ON PLANT
GROVTH.

%]
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thig oxperiment uas to determine the effect
of cormercial ani l@csl fertilizer spplications on
plont growth on 0ld and new soils of Guam. Tests
with 0ld station soils snd tie newly broken grasse-
land sc il were each conducted in triplicete to de-
termine the needs of both soils. The test consist~
ed of 156 pots and was conduocted with five sucgess-
ive crops of corn on the sams scile., Measurements
were rmede of the growth of the corn plants every week
in order to study the effect of fertilizers thromgh
the growing seasons. At maturity, the crops were har-
vected and welights recorded except for the first twe
tests. All residucs were finsly chopped and returned
to the soil after cach harvest.

The soil was taken from the different fields and
eomposite samples were made by thoroughly mixing toge-
ther those from the 0ld fislds anl those frop the new
-ﬁe‘m and pleseing in theirx regpective pots. This work
was done in larch while the soll wae Very dmy. Soil
was taken to a depth of & 2/8 inches. These soils ars
the game as have been worked with the former field tests
and field work in comparing 0l1d and rew s0ils. Ths fer-



tilizera ver: rirpt apnlied and the cora planted in
the pots cn April 3, 1919. Fertilizers were ap-~lied
before planting each arO0pe

Cherrical and mechanical analyses made before starte-
ing the ecxperiment showed the composition of the new
wid the old sclls varied only $o & small extent, not
more than might be expected from two samples takian from
the sare soil bin in s laboratory. Howsver the ability
to produece the came orops under field conditions was
markedly different as shown in the preliminsry tests.

In the field ex eriments it wag found that appli-
eations of barnysrd manure snd the turning under of
green manuring orops offeredi the best meane of inoreas-
ing produetivity andi the organie content of the soils.
Nitrogen fertilizers and aocid phosphate inoreased yields,
but wam not ae lasting in their effects as barnysard
mamre. Results of the gsoil tests showed along with
other things, that although phosphorous was present in
large quantities, it was evidently nct in an avaliable
form, and most soils ware benefited by its application
in socluble form as acid phosphate.

Table XII shows the fertilizer: treatment, arrange~
mwent of pots, rate of spplication per aors, and emount

of fertilizex applisd 1o sach pote
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Table XII

Pot Experiments showing pot numbersg, applications and

caoount of rFertilizers on old and new soil.
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The cornmercial products wers standard fertilizers
bought from corpanies handling these in the United States.
The 1008l products consisted of green manures, and other
producte with a fertilizing value that were available
on the island. LNanure was taken from the station darn-
yard where cattle and horges were stabled. Lime was
Secured by gathering linestone rocks from the ses along
the coafls at low tide. Thess rooks weres burned in crude
kilne and the 1l#me left expcrsed to the weather. Velvet
beans and cowpeas were teken in the green atage, shop-
ped fine and mixed with the upper thrse or four inches
of s0il in the pots. Coconut husk ash was ssoured by
burning the dry husks of coconuts cnd eaving the ashes
for applying to the soil. Sea slugs, which sre s species
of trepang, locslly known as bslete, ars found in large
quantities on the sand in the shallow ses water in#Side
the céral reefs. They have a muscular outer body snd
the inside @f this body is filled with _sand ang very
small shells. These slugs were gathered snd chopped
fine, being applisd to the pots mnd worked inte the soil
while still wet. Sea wecds wers out from the shallow
sea woter, chopped fine and applied to the pots while

etill green. Guano wao taken from caves on the islend

s ot W



which bats inheuit in very large numbers. Anslysis
rade by thie Bureau of Soilg, United Ststes Department
of Agriculture, -hnowed the gusuo to have the following
eomnosition: total nitrogen (H) 6.78 per cent; total
2 .cgphoric acid (Pp0g), 6.31 porcent; potash (Xe0),
0«83 pervscnte

Average weckly measursnents of height of stalks
0f cach of five tests are given in tables XIIX to XVII,
inciusive.

It will be noted that in the first test that the
plants in the pots oontaining the new soils wers not
88 tall as were those in ths old soils by au sverage
difference of nearly three inches. Stalks in the pots
to which nitrogen and phogphorous, coconut husk ash,
gusno, cowpeas as green manure, snd barnyard msnure
hed been supplded gave the beat results on the new soii.
The smallest plant growth was from pots to which notking,
nitrogen, sulphur, imported lime, and local lime, re€-
pectively, had been spplied. Thie is shown graphicslly in
figare 12. In all the graphe the blue lines represént
thd gvowth of the pianﬁﬁ in the first five pots having
the groatest plant growth during the test. The red 1ines

-represent the plant growth during the test of the five

POts having the smallest growth. The black lines repres-



The effect of eommercisl and lecal fertilizer
‘TPable XIl[a) , epplications on plant growth
"New Soil "Average weekly measurements in inches
during first te=t.

Plantod spril 3, 1919
:Pdt No.: 5/8 : : /15 : 5/28 : 5/29 : 6/6 : 6/12 : 6/19 :

*
. . ’

1.oe.: 16,50 : 18.33 : 20.00 : 22.00 : 22.50 : 24.67 : 25.16 :

Beoo: 18.50 : 18.83 : 21.67 : 23.83 : 26.67 : 27.50 : 26.33 :
6..1° 18083 H 19-50 . 23 .33 . 25016': 25.33 25085,:;24033 :
70.0'\22067 : 25.50;: 29050': 31.33 :?32085 . 28 .33 34.00 :
:' 80?0 23'53’: 25.85 H 28015 . 30000 . 30053,: 50035‘: 29.67 . R
: 9,002 16.83 20,16 : £2.50 : 24,33 : 24,16 : 23.33 : 23.20 :
: 10e..: 15.33 : 19.00 : £2.67 : 24.00 : 24.67 :.26.00 : 27.50 :
e 1l...: 15.83 : 19,33 : 23,33 : 25.50 : 26.50 : 26.50 : 26.30 :
. 12...:18.83 : 22,00 ; 24,00 : 25.67 : 26.50 :325.83 :;24.33 :
e 13...: 12.50 : 14.67 : 17.33-: 19.09 : 19.00 : 19.33 ; 21.00 :
. 14...: 17.50 : 20.50 : 22.00 : 23,33 : 22.67 : £4.16 : €633 :
+ 15...: 14.67 : 18.85 : 21.00 : 20.83 : 21.00 : 21.67 : 21.83
>: 16010: 16.16 : 20.50 M 23;5ok:’23§16 M 25.83‘: 25.00”: 22.00 .
e 17.e.: 21.50 : 27.00 : 28.33 : 28.83 : £9.83 : €9.00 : 28,67 :
H 18¢4 s 20q85 : 22000 : 24585 : 2505325 28583’: 24557‘:.22967 :
e 19¢..: 18,50 : 21.50 : 24.16 : 26.67 ' 24,83 ::28.33 : 27.60 :
50...: 23.67 : 25.50 :;28.67 : 29.00 : £B8.33 : 27.67 : 29.00 :

: Bu.e: 17.00 : 16,50 : 17.33 : 19.83 : 20.67 : 22.87 : 24.16 :
. 5000' 11.50 s 11.16 H 19.50 : 20.50 : 20.50 21000 . 21000 .
. 4...: 16.50 : 19,00 : 21.50 : 23.83 : 23.16 : 26..3 P 26.50 :

*s o

S 23eee: 26,00 : 29.83 : 32,00 : 32.67 : 32,33 : 31,83 : 33.33 :
e 22...: 17,00 : 21.67 ¢ ©3 %% + 22,67 : 26.50 : 22,560 : £4.16 :
. 23...: 19,16 : 26.67 : 24,33 :;24.67 : 26.67 : £6.50 .:.26.16 :
& S4...: 24,50 : 20.33 : 28,67 : 30,00 : 29.83 : 30.33 : £9.50 :
¢+ 2b...: 17,00 : 18,33 : 22.07 : 25, 50" : £5.83 : 25.67 : £5.50 :
: 26...: 21.50 : 25.83 : 28i 16 : 30, 00 : 29.67 : 29.16 : 27.67 :

i mon vy s e s, S © Sen s B
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Pgble XITII(b)

(014 soil)

i
!

The effect of commercial and local fertilizer

applications on plant growth.

Average weekly measurements in inches
during first test.

Planted April 5, 1919

5/8

5/15
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>0
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6/5

6/12

6/19
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o0 ae 90 g9 e

e @6 so o8 oo

:Pot NO..

lese:
2900:
Beee:
40.0:
5-..:
Booo:
Teoso?
Boeoo:
‘ 9000:
1J0eowu
llooo:
120.0:
15000:
lé...:
15-..:
16&0.:
17.00:
18...:
19...:
2800.1
2l...:
22..4:
25.00&
24oao:
25000:

‘26000:

20.00
22.00 :
22035 M
19.16 :

19.00
21.00
23 .50
24,16
18.16
18.16

15.00 4
18.16 :
13.50 :
15.33 :
16.453 :

17.67

22,50 :
156.50 :

14.50

14,33
15.33 :

13.€7
21.16
19,50
14.67
10.33

¢ 8% s0 a0

.

. »
000 60000000008

22.15 :
25.000:
25.33 M
21085‘:
: 28,67
25.83 :
26.50
: 31.16

22.67

27.50

19.50
£3.67
18 .33
23.33

15.67

L
[

19055 H
19.50 :
: 20.83

24.00

22,33
¢ 17.67

18.33 :

19.67 :
20.33
£5e16
20.16 :
17.50 ;

27.50 :

2%.83
26.83

24,83

28.33
27.83

22,33
237":165

25.16

: 28316
27.67 <

e o

21.67 :
: 28,16

265,83

18.50 :
: 22.33

21.90

20,00 :
23.33
26 .50 :
124,33
23,00
¢ 21.67

21.00
20.33

21.50 :
22,50 :
29183 : 30.83
24.83 :
24.00 :

16 .67

30.00

28050 M
27.17 M
51.67 M
30433

37.67

24,33
21.83
24.83

25,00
31.16

26016 M
256.50:
¢ 31.83 :
50000 .
28.33
37.50
21,00
: 41.67

¢ 41.67
24.83 :
: 30.67

LA X 1

25.16 :
s 31.67
25.16 :
29.55 M
:.24,67

25.16

23.50 :
. 24.50‘:
. 26,67 :

¢ 25,83

:‘52.50 :

26.33 :

22,67
23.83

26 .50

25,33

. £8.33 :

27000 .
::24,.67
. 22.50 :
22.50
24,00 :
31.67 :
26116 :
26083 .
19,50

26,60
30.00
31.67
30.50
29 .33
32.33
30.67

24.67
30,67
27.00

30.560 :

24.00 :
25,33 :

31.33 :
27.83 :
26.50 :
25.16
23,16 :
:'51017
. 838.69

30,00
32.24

25.00 :

K.

27.00 :

26.50
31.67
29.50
31.83
30.00
36 .67
31.50
41.83
26.85
32.00
27.00
29.33
24.83
24.00
25.560
27.00
32.50
25,50

27.55;

24.67
25.83

AR 50
28 .67

19183 : 20. 00
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Table XIV (&)

(new so0il)

Planted October b, 1919

Phe effect of comunercisl end local ferti '
lizer
o niont rowt applications

Average weekly measurements in inches
during second test.

: A : 3 : : : : : : : - - .
;Pot.uo; 10/22; 10/29; 11/6 : 11/122 11/19; 11/26; 12/3: 12/10: 12/17: 12/24: 12/31: 1/1 1/14:
: mlooo: 4085: 15017: 24067: 32.67: 40067; .4 o : -’i’: : [# ': : : : : :
P Mgttt bus7: 14.67: 24.00: 83.33: 59.00: A . Ba.oy: 52.55: So.00: t1.07, 6R.EB:
{ 3...: 5,26 14.88: 26,00: 89.00: 42.35; 41.00: 80.22: 82,08 S3i00; Caig. £.07: 3i00: oa.6n:
t 4uees D032 14‘4§t: 26 .00; éé.é?: 39.67: 45.,00: 49,67: 51.00: 54.00: 48 ,33: 28.00: 48.00: 47.35:
s bB.os: bB.DO: 14.25: 24-?5: 34,33, 38.67: 47.33: 50.,00: 53.00: 53.00: 52.00: 51.00: 51:55: 51.00:
: €.eo: 5.50: 15.17: ?6.53: 36.67: 46.67: £1.33: b3.67; 53.33: 57.00: 85.67: £8.67: 58.00: 57.00:
¢t Besat 5.55: 13.50: 26.67: 34.33: 43.00: 46.00: 50.00: 49.33: 50.33: 50.00: 50.33: 50.00:'49.67:
I P 5.&?: 16.16: 2b.33: 36.00: 44..0: 49.33: 54.00: 54,00: 56.00: 5£.33: 62.33: 56.67: 55‘67:
| J0n..i bia: 16.00: 27.00; B7.67: 47.35: b2.33: 54.07: 56.38: B6.CT: 56.87: 0F.AT: 52.53: 51.67
H 110.0: 5003: 14050: d4‘067: 3506’7: 4605!5: 52067: 55.00: 55.35’, 53000: 52635: 51400::51533:.51060'
1 12...: £.00: 14.83: ?6.35: 57.33: 4£5.35: £0.33: 54,00: 53.07: 56.67: 56.67: 56.00: 56.00: 56.00:
: 14...: b.08: 16,16: 24.67: 30.33: 35.67: %9.00: 40.67: 41,00: 45.00: 45.00: 45.00: 44.67: 42.00:
s 15..0: 4.83: 13.50: R4.33: %0.67: 36.35: 59.33: 41.33: 41.33: 41.00: O .00: 40.00: 40.00: 39 .00
s 17...; 4.92: 12.83: 25.67: 32.33: 40.00: 41.33: 44.67: 46 .00: 46.33: 45.67: 46.33: 47.67: 45.67:
¢ 18.0.: D425 16.33: 24.67: 55.33: 40.67: 44.67: 42.67: 46,00: 47.00: 47.33: 47.00: 47.00: 45.33:
« 19.,.: 4.42: 14,00: 26.00: 74.,3%: 42.53; 48.00: 50.00: 48.67: 46.00: 47.67; 47.00: 47.33: 47.00:
s 20.e0: 4.75: 13.67: 22.,%%: 32.67: 42.00: 45.67: 49100: 50.67: 53.67: 54.33: 63,53, 53.00: 52.67:
¢+ 2l..0: 4.68: 15.33: 27.67: %8.33: 46.67: 50.00; 52.67: 55.67: 59367; 58.00: 57.00: 57.67: 56333:
s £2..0: D.00: 15.50¢: : 27.33: 36.33: 43.33: 47.67: 50.00: 48 .67 47.35: 48.35: 48.00; 47.67: 45,67
e 28..4: Do17: 14.58: 25.33: 33.33: 41.07: 44.07: 46,00; 50.67: 53.00: 52.67: 52.67; -52.67: 50.67:
v 2440t 5.58: 16.16: 25.00: 32.00: 45.33: 49.67: 51.67: 52;35:‘55.55: 53.00: 51.67: 51.67: 48.33:
« 25...: D.17: 14.50: 26.4%: 33.67; 39.67: 42.67: 45.33: 49.00: 50.67: 51.33: 49.67: 50.67: 80.00:
: 26...: 5.53: 14.17: 23035: 34000: 41067: 44033: 48.00: 480’)0: 49000: 49053: 4\7067: 4:7053: 46.67:

L] [} .
....l.l....... o0 000 040

® L4 L] (4 3 .
................'.Qo......l..l...a...I‘. L



Table XIV(E) the effect of commercial and
(024 suil) on Dt grow%gfal fortilizer apnlications
Average weekly megsurements in indhes
during second test.

Plented October 5, 1919
: : Dot : o s : : ' -
:Pot No: 10/223 19/29: 12/6 : 11/143 11/19: 11/26: 12/3:: 12/10 12/17 12/24 12/31: 1/7 : 1/14:

S d...: 4.79: 14.79: 24.00% 30,00 33.00: 36.67: 39.33: 36.67: I :
2Ll blaz: 1alsor PE.OT: 0.3 24l53: ST s9.00: 0,012 40,61: 91.48: 51,87 FMET: 0.0
Lili au7B: 14.07: 26.67: B36.0D: 47.67: 47.53; 50.66: 43.67: 49.67: 49.33: 50.67: 48.33: 47.00:
sL11 4TS 1T T 2000 ST LTk i dngr: 00T 000 o 49 (10
Beve: 4.33: 15.08: 2L.67: 82.67: 80.67; 42.67: 45.00: 43.33: 41.67: 44.33: 44.67; 44.00: 43.67:
6orli Buir: 14.33: 26.67: 41.33: 44.00% 44.87; 42.67: 47.33: 47.00: 47133: 45.67: 46,33 45.33:
70t 4VI7: 14.53: 26.67: B5.67: 41.67: 47.3: 48.33; 43.00: 50.83: 50.67: 49.00: 49.33: 48.00:
8.00: 4085: 12085: 22.00: 300003 55.55: 59055: 42.00: 42.00: 40.33: 42.00. 40 67‘ 41:55: 58.67:
i 9u..: ALB3: 15.26: 27.00: B1.67: 41.00: 44.33: 46.67: 49.00: 49.00: 49.53: 49.00; 48.67: 46.67:
D000l 4T58: 13.50: 27.00: 36.00: 42.67: 46.00: 47.53: 44.53: 46.67: 47.67: 46.53: 47,33: 43.00:
1000 Go5C: 17.67s B0.33: 40.00: 47.83: 55.00: 55,00 51.67: 52,00 54.33: 52.00: 51.67: 49.67:
: 12...: 5.00: 15.50: 23.00: 31.83: 56.67: 41.67: 42.07: 42.67: 44.35: 42.35: 42,83, 41.67: 42,00
s 13,400 4JY5: 15,17: 21.00: 29,33: S%.35: 87.33: 39.00: 40.00: 40.35: 4%.00: 39,00° 40,67: 38.33:
Lot 4Go: 13.83: 25.00: 80.33: B5.67: 37.67: 40.00: 33.55: 39.00: 36.33: 38.00: 38.33: 34.67:
Tt Rl 1167, 19.67: B7.67: 32.67: 86.67: 53.53: 59.67: 40.67: 40.67: 40,00: 39.67: 39.67:
Yo, 0. 4.58: 14.08: 22.)0% 2).33: 86.00: 39.67: 41.33: 40.67: 41.00: 40.00: 39,67: £1.00: 40.00:
1.0l 4t92: 13.00: 20.33: 23.33: 53.00: 36.33: 58.00: 38,00; 37.67: 37.35: 36.67: 37.35: 87.00:
T80t 5i33. 12.67: 22.07: 29.33: 54.83: 58.63: 58.53: 38,83: 39,00 39,00 39.00: 39.00: 87.00:
19.0-'. 4.50: 14033: 24-00: 31000: 36067: 59055: 40:67: 41000: 42067: 42.\}0: 420003 41.67 42 ow:
S0, 517, 10.58: 24.67: B2.07: 38.67: 38.67: 41,00: 42.00: 41.67: 42.00: 41,00; 42.00: &7.53:
S1ttt LTEB. 14.67: 24.00: 30.53: Bb.67: 38.,33: 40.67: 40.33: 40.67: 40.33: 39.67: 39100: 23, 0:
et 5.00, 14.00: 4.35: 33.53: 36.,00% 43,33: 44.67: 44.00: 44.67: 44.00: 43.33: 46.00: 39,33
By ai25: 14.67: 25.35: 33,001 37.67: 41.67: 42.33: 45.67: 44,35: 46,33: 45.75: 46.00: 44..67:
sa i Bi50: 14.67: 26.00; 32.33::36.67: £8.67: 40.00: 41.00: 39.38: 59.00: 59.53: 39.67: 36.33:
250001 5025: 150\)0 25.00: 33.55: 58067: 42003: 44055: 45000: 42.33: 42067: 39.00: 45.6?: 38.00:
: 26000 4.50: 14,00: 24.00: 52.00: 4700 40.00: 48.00: 4Z.67: 48,005 42,33 40,00 42.33: 37.00:

L . » * .
¢
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The effect of commercisl ana local fertilizers
on plant growth.

Table XV(a) o Average weekly measurements in inches
(Bow s0il) | dﬂring third test
‘ Planted Apr. 3, 'Z0

:Pot No.: 4/16 : 4/23 : 4/30 : /1 : 5/14 5/21 : 5/28 : 6/4 : /11 : a/18 6/25: ¢
: 1...i 10.508.: 18.50 : 28.33 : 34,67 . 42.33 : 66.00 : 71.33 : T1.35 . 69.67 : 63.33 :
o 2...5:12,50 ¢ 21.33 : 30.00 : 37.00 : 44,62 : 55.33 : 61.33 : 78.33 : 78.00 . va.gg : 33:23 )
: B...: 11,25 : 20,58 : 30.67 : 38.00 : 46.00.: 55.33 : 61.67 : 75.00 : 74.33 : 74.%3 . 75.00 :
: 4deoor 11092 ¢ §9.67 ¢ 31.67 : 36,33 : 44.00 : 52.33 : 57.67 : 67.00 : 12.00 - 71.67 : 72.33 :
o Beeer:11.76 ¢ BL.6T 3 30,67 : 38.33 : 49,00 : 54,33 : 57.67 : 66.33 : 66.67 : 65.58 : 66.67 .
: 6e.vz 11068 ¢ 19.67 ¢ 31,00 : 38,00 : 46.00 : 48.67 : 51.00 : 86.00 : 66.00 : 65.00 : 67.00 -
o Teu.: 18,07 @ 20.55 : 32,00 : 37,33 : 43,33 : 53.33 : 57.67 : 60.00 : 59.67 : 58.87 : B8.67:

e 80.0: 15o67 : fl 9"5 :30067 H 36.55 . 45.67 . 50.33 :59053 H 68935 . 67.67 . 66.67 s 66,67 .
P 9eee: 18042 ¢ 28,67 1 32,00 : 40,00 : 51.33 ; 63.67 : 68.33 ; 71.00 : 70.00 : T1.33 - 72.00 -
t 10...: 12,17 : 20.08 : 31,67 : 35,33 : 46.67 : 57.67 : 69.67 : 79.33 : 081,33 : 81.35 . 81.67 -
3 1le..d 18442 ¢ 19.83 ¢ 29.33 ;36,67 : 43.67 : 56.33 : 64.00 : 78.67 : 82.89 : 82.50 : 82.50 .
: 12..0: 11,486 @ 18,35 : Z7.67 ; 34,67 : 45.00 : 61.00 : 70.33 : 74.33 : 75,67 : 75.67 : 96.33 -
s 13...: 12,67 : 20.83 : 26.U0 : 38.33 : 41.67 : 53.00 : 57.33 : 61.00 :.67.00 : 67.00 : 67.50 :
-t ldece: 12,17 ¢ 204853 @ 29.33 o 34,67 :.41.33 : 50.67 : 62.00 : 76.67 : 77.67 : 77.00:: 78.00 -
: 16,045 11.00 ¢ 17.00 : 28,00 : 32.00 : 39.00 : 50,00 : 59.33 : 61.00 : 63.00 : 63.33 : 58.67 -
: 164..:.11.42.: 18.42 ; 27,33 ; 33,67 : 43,33 : 58.00 : 65.00 : 74,67 : 75.00 : 74.33 . 74.33 -
2 17.00r 11485 2 17.92 1 2B.67 : 29,67 : 36433 :.57.00 : 64.50 : 66.50 : 66.00 : 66.00 : 66.50 :
2 1Be..: 13,85 : 28,42 ; 30.33 ; 34,00 : 41.33 : 54,33 ; 63.00 : 76.00 : 77.00 : 76.67 : 77.00 :
¢ 19...: 11.67 ¢ 18.92 : 28.33 : 35.90 : 47.67 : 61.67 : 73,00 : 75.33 : 76.33 : 75.67 : 76.67 :
¢t '80ee0: 18,17 & 22,83 1 31.33 : 35.00 : 45.67 : 55.67 : 60.67 : 64.33 : 64,00 : 64.00 : 64.33 :
3/ 8Lleee: 12,17 : B0.25 : B1.00 : 37,00 : 50.00 : 60,67 : 68.67 : 83,60 : 81.00 :: 81.00 : 81.50 :
t 224000 12,85 ¢ 18.08 : 27.00 { B1.07 : 43.33 : 60.67 :.69.00 : 78.67 : 79.00 : 79.33 : 80.67 :
HE 2504'0: 12.2 : 17092 pd 26035 A 55.33 . 42.67 A 56050 . 59‘00 . 75‘00 :75033 M 78050 . 78'50:
: S4..4: 14,00 : 83,92 ; 31.33 : 34.33 ; 41.67 : E1.50 : 55,00 : 58.00 : 58,00 :: 55,00 3 57.50 :
: 25...: 14.33 : 24.00 : 33.00 : 37..0 : 44,00 : 53.00 : 58,00 : 73.00 : 58.00 :: 55,00 : 57.50 ;
: 864.0: 13,50 : &2.b8 : 30.67 : 36.33 : 43.67 : 51.33 : B6.67 : 62.67 : 62,67 :: 62,33 : 62.67 :
: ’ : : : - - - - -




Table XV(b)
(012 soil)

The effect of comnerciald and local ferti
on plant growth,
kly measurements in inches

Average wee

1920

during third test.

lizer applications

*
L]
L3

Planted April 3,

. 4/23

4/30

5/7

5/14

-s

5/21

5/28

~::6/4

. 6/11

¢

: 6/18

. 6/25

Pot No:.4/16. ;-

loee: %0.17 :

2..: 10.06 :
5000‘:.10075 .
doe.o: 11.92

eee: 11,53
60.0:12.b8 M
Teeo: 10.560
8..0: 11‘60
9,..: 10.50

1000.: 12,50
12-00.: 11013
12000: 12033
13..«} 110;’35
14...: 12.08
15...: 11.50
16ece: 11.92 ;
17.0.: 14.85
18...: &.92 :
19,042 10.33 :
20..0: 9083‘:
2100.: 10085 .
22...: 12.88 :

*r se o e an oo

250.0‘,: \9075“
240.0: 13033
25.00: 10.75
26...: 13.75 :

30.00 :
26.67

20.67
20.83
21.67
23,33
18.76
21.76
20.80

2692,

16.2%
19.92

21.67 :
21.42 :
: 27.67

19.92

L2.42

22 .50 :

20.33
18.17
19.92
21.00

e @+ ao oo

20,42

28433

22,78

H 20 .25

24.33

34,33

e 0 jev &

34,67 -

30.67
31.00
32,67

33,353

30.00
31.33
32,00
32,00
&7.67
29 .00
29.067

30,33

31.67

29.00
31.00
29.67

23167

31.00
23.67
31.67
28.67
31.00

¢ 00 % 44 o

.
()
)

33.33

40.67 :

35 .33
356.00
36.33

36.67 :

56,67

356 .67
98.33
37 .67
37,33

36,33
36,00

34,67

52,67

36.00

*4 00 ek ob 4o

34,00

38,67

35,67

34,00
37.00
26.67
35,33
56,00

oéd os oo eas. 00

356,00 :

43.00

45'0 55 e

40.33
42,67
42,00
43.00
44 .00

<L7'o£5£’ be

58,67
149.67

51.67 :
44,67 -

44,00

44,67 :

40.67

46,67
42,353

45,67 :
51,67

46 .00

41,00

47.67
47.00
44 .00

46.00 :
42.67 :

48,33
49.60
47,33

-61.33
’50000
" 53 000 :

55.33 -

56 .33

63.00 :

06 .67
60.00

50.00 :

56.00
52,33
46.00

o4.67 :

48.67
b7 4 33

59 .33

68.33
4‘{5‘!6;7
56.33
54.33

49,33

63.00

48.33 :

o8 e¢ o8 o8 o

62,00

66.00 . :

57.00 :
43.67

58.67

66.33 :

: 64.67 :

75.33
65.33 :
64.67 :

54.00 :
- 60.67.
- 69,00 :
- 51.%3

60.33
bl.67

es 8o o9 @

59.00 :
63.00 :

67.67
48 .33
60.00

08.67.
52,33

+ 58,67

53.00

J®® 00 0o 09 40 00 oo

63.33
70.00

73.00

: 63,00
67,50
72.67 :
68.00 :

52.00 : 67.50

69.00 :
67.00 .

74.00

69.00
8b.33
76,00

66.33 :
74.67 :

66.33

: 85.00

70.00
55.60 :

60,33
52.00 :
56.67 :

62,33
67.67
74,33
54.00

64.00 -

65.33
5833

58.67
55.00

74,00 :
74.33 :

53.00 :

6% .33
€3.33

54.00
67.00
56.33
62.33
66.00

b 78 055

e 8 ‘qa 4

53.33

65.67

67.00.

51.00
63.00

54.67 :

63.00
66.50

67.00 :

72.00
67,00
65.00

: 67.00 :

83.33

73.00 :
73.67 :
52,67 :

60.00

65 000
52.00
95.67
62..0
65,33
78 .33

53,00

62.67
66.33

- 50,00
62.67

*e &® g4 o

54,00 :

63.00

o &% foo ap

68 .50 -

67.50
. 72.67

68.50

: 66,33

74.00 :
68.33 :

84.67

72.80
73.00 :

53.00

68.00 :

63.00 :

1 63.33

67.33

65.22 :
66.00 .

T7.67
52,00
63.67
67.00
50.67
62.33

54.33 -

79



Table XVI(h) The effect of comumercial snd local fertilizer i
(New s0il) on plant growth @pplications
Average weekly measurements in inches
foufth test.

Planted Aueust 19, 1920

sPot Mo 9/2 : 9/9 : /16 : 9/25 : 9/%0 : 10/7 : 10/14 : 10/21 : 10/28 | 11/a

: l..: 12,50 : 19.67 : 29.00 : 33,33 : 59.33 : 67.67 : 71.33 : 72.67 : 7 f :
. ot 1§.5O : 53.?7 : §6.03 : 41.33 : 52,00 : 69.00 : 71.00 : 71.50 ; 78:§g : ;g.gg :
t Bu.: 13,00 @ 25.50 1 55.00 : 44,67 : 54,67 : 63.67 : 63.00 : T2.67 : 72.33 . 1979 .
i 4ee: 12067 : 20450 1 Bl.0T ;44,67 : 55,33 ; 66.33 : 74.00 : 76.67 : 76.00 . 1700 -
oot 12,67 : Z2J67 : 33.00 : 44,67 : 55.33 : 59.07 : 65.67 : 65.35 : 63.33 . 64.67 .
t 6ee: 12,36 : B.33 : 33.00 : 44.33 : 59.33 : 67.33 : 76.33 : 83.07 . 83.67 . 83 .33 .
: 7..:12,87 i 23.16 : 33.00 : 44,00 : 56.33 : 63.67 : G6.67 : 63.67 : 62.00 : 68.00 .
8.4 12.50 1 83.67 1 53,33 : 42,00 : 53.33 : 59.67 : 63.:3 : 66.00 : 66.33 : 715.00 -
9..: 12,33 : £1.16 : 31.33 : 41.67 : 57,00 : 64.67 : 69.00 : 77.00 : 77.00 : 77.00 .
10..::11.50 : 20.6) : 28,67 ; 34.67 : 43.00 : 48.00 : 51.00 : 60.50 : 60.50 : 60.90 -
11..: 13.33 : 20,67 : Z8.G7 : 38.67 : 51.00 : 57.33 : 61.00 : 64.00 : 66.00 : 63.00 -
12..: 10,50 : 17.33 : 26.00 : 31.67 : 40.67 : 44,00 : 47.33 : 75.00 : 75.00 : 74.000:
t 13.,::12.00 ; 20.38 9 28,33 : 36.67 : 49.00 : 56.67 ; 59.33 : 61.67 : 61.67 : 61.67 -
1500t 11,33 : 15.67 : 22,00 : 28,67 : 37.00 : 48.00 : 52.00 : 56.50 : 59.00 : 58.00 -
16..0 11.53 M 19083 M 24067 M 50.67 . 54033 : 49000 . 44000 : 44000 : 49000 . OOOOO .

o o

L I 3

s 17..: 12.83 : 21.83 : 29,33 : 38.33 : 51.33 : £9.33 : 62.33 : 62.00 : 62.00 : 62.57 -
¢ 18..: 11.59 : 21.67 : 30433 : 40.67 : 48.00 : 52.33 : 53,33 : 52.33 : 52.33 : 51.00 :
¢ 13..: 12.83 : 24,00 : 33.00 : 42.00 : 51.67 : 62.00 : 68.67 : 69.00 : 68.00 : 68.33 :
s 2060t 12,17 2 2000 1 26433 ; 34,67 ¢ 43.67 1 48,33 : 51.53 : 5067 : B6.50 : 0.00 -
¢+ 2l..: 11.50 ¢ 21.50 : 31.67 : 40.33 : 48.33 : 54.00 : 61.00 : 64.00 : 65.00 : 62.33

224,00 11.83 ; 19.50 ; 25,33 : 32.67 : 38.67 : 46,00 : 51.33 : &1.00 : 51.33 : 49.50 :

23.0: 10,67 ¢ 16,83 :;25.33 : 356,07 : 50.33 ; b7.33 : 60.67 : 66,00 : 63.00 : 63,67 : .
R4..: 10,17 : 15,67 : :2.33 : 30.67 : 40.00 : 45.67 : 46.67 ; 44.35 ;: 45.00 : 39,00 : 12
€be.: 13,83 ; 21.67 ; 81.63 : 39.33 : 50.00 : 53.00 : b3.33 : 54,33 :;54.67 : 53,33

R6co: 18.38 : L1.33 : 32,33 : 42.33 : 52,33 ; 57.68 : 62,00 : 63.33 : 65.33 ; 64.00 :

(High winds during the last two weeks of tests. Some stalks broken.)



Table XVi(b)

014 soil

The effects of commercial snd loesl fertilizer applications

on plant growth
Averane weekly measurements in daches

during fourth test.

Planted August 19, 1920

9/2 -

9/9

9/16 -

- 9/23

9/30 : 10/7

. 10/14 :

10/21 -

10/28

. 11/4

Dot no.

l...:
2evat
5...:
5000:

5....

3

A
70.03

8....

.

Qe
]00.-2
11l...:
120.0’:

15...:‘,

14000:
15...;
16eee
17...:

18..4:

19...:
2040y
2leee:
L:d se s

25...

240‘.0

2Deess

R6eout

L]
,' .

11.35 -

138.17 :
12.50
1,;.83
11.50 : 1

18.16 :

12.17 ;
19.17

10.07
12.33 :

12.50 :

12,00
11.33
12.17

11.67 :
9,67

12.17 :

12.33 :
10.00
12,50

9.17

12.53

10.53
12,53

10.17

12.00

@0 B® a6 o ®

11.17 :

10.83

17,53
19.67 :

18;ﬂ0'§

19.55 .
2k o 0T 3
19.83

18.33 .

20,17

26,33
86,33

£9.67
28 .67
26.00
26.33
£9,00

:,d8 67

18.00
a0417
18.00 :
19.83
192117 :
: 38.67

18,00

15.50 ,

18.83

17.33 .

19.67

»

16.50 :

18.50

17.33

.

18 18563

.33
27.55

27.67

26 .33
26 .67

5,00

. 33.67 :
: 36,58 ;

34.67
34.67:

33.33 ;

35 .61
24.6"7

.

: 41.67
: 42,67 -

34 .67 -

38 .67

35.00 : 42

33,67
32.00

: 36,33
: 30.33 ¢

: 32,33

24,00
25.23

; 29,00

27.67 :

27,67 .
: 26,00 ;

26.00 :

27.67

: 24,00

29.00
32.00

’

2

30.67 :
34.535
38.00
59 .03
53.53::

31.33 :

33.00
32.67

: 36,00

41 .67

. 47.33 .
44400 :

46.00
46.00

41.00. ; ,
¢ 44,00

45.3%

48,00 : 5
: 49.00

: 51,00
80,00

43.33 .

43.67

38.67

42,67
34,33 :
- 37.67

: 40.00
:,40 33.

34.33

148453

ve MO0

41,33

36,00
39 .33

- 36,00
.. 47067 .
: 39.67 :
51.00

42,67

41.00
: 46.33 :

47,67 H ,
: 46.E7 :
: 54,35
: 48,35
: 47.00 :

46 .00
49 .67

40,67 :

45,58
43,00

42,00 :
:.43.33
- 43,33
42,00
47.67
B1.53 ¢
: 44.00
48 .23
: 42,67
49 .00
:k46.67):

40,00

43 .53

40.33

44,67

43.67
49 .33

58 .33
51.00 :

52.67

: 44,00 ;
44,00
46 33
. 46.33

: 52.00
51.33 :
: 54,67
50433 :
02.33 .
2. 49.67
: 52,67

b2 .67

49.00
50.00 :
: 456.00 :
43,00 :
: 81.33 :
: U4.337 M
- bb.i0
60,00 :
1. 62,00
: 41,33

45,35

59.00 :
44.35
46.00
48,00
(49, 00 :
1 44,33
:°64.00
: 44.00

49,33

: 50,00
52,00
59,00 ;

: 49,67 .
90,00 :
44,50
44,00 -
50 '00 .
T HUL39
: 53.00
659.00-:

57,67

45,00 :
: 57.00
48,00 :
- 48.00 :
44,67
54,00 :
::63.00 :
52,00

b4.,67

47,33 -
52.00 :
43,67

56 67

46 .67 :
- 0.00 ;
: 42 .50

50.3% .

58.50 :
: 61.33
: 44,00 :
: 868,00 :
45,33 .
: 56.00 :
49.00 :
42.00

53.00 :
54,00 :
1:54.33

: 49 .33 .
52,33 :
.58.67 :

4z,50

55.00
52,00 :

43,67
54,00 :

47 .33
5l.67 :
44,33



Table XVII(a)
(New So0il)

~ The

Planted April 5

effect of commercisl and local fertilizer application
on plant Growth
Average Weekly measurements in

inches during the fifth
test

:Pot/Ho..

11/29 : 18/6

1920
. 12/13

e o8

12/20

sesfen o

12/57

173

1/10 :

1/17

1/24 »

.
L]

leoeo:
Reeet
K JOP
4.-0:
5..01
Gese:
Teao?
Booo:

L
L 4

Deas:
100.03
11...:

12...:

13...:
14-.03

15...:
36ecs:

l?ooo:
18...:
19...:

20e04
2leses
zgoo'o:
23...:
2400.1
250051
26..0:

12.17
13,560

11.25 :
- 9.,33
11.33 :
12.35
12.50 :
11.50 :
10.83 :
11.17 :
12.67 :
10,33 :
13.17 :
11.67
12.33
12.67 :
9035 M
7.83.
10.83 :
12.83 :

11.50

11.67
11.50 :
12.67 :

: 16,17

2 20,67
¢ £2.50

13.67
18 .83
19,33
23.53
28.33

19.50

24,17

19053 M

21 .50
42,67
23.83

+ 28,50
: 24,00
: 33.00
36,00 :
30.67 :
1 30.83
: 38.33

18.00
19.67

23.83 .
: 20407
21.33 :

£1.67

29,33 :

s 83.7

26.00 :

28.83
H 37950 .
: 33.67
s 33.83
23.00 :

20,67

¢ 30.00 .
18.50 :
15.50 :
¢ 32,17
29,33 .
34,33 :
: 29.33
+ 33.33
¢ 35,67

28.00
25.57

27 .67

36,33

: 45 00

s 39.07
39 .33
356.00

¢ 44.67
: 39,67 .
35067 M
: 40.00
: 32.67
. 42 067 .
38.33 :
43.33
: 36.00 :
41.33

. 38.33
¢ 37.67
« 34,33
37.00 :
43,67
32,33 -
39 .67 :
38.33 :
46.67 :

: 45,33
50.50 :
s 47.33
: 46.67
: 41.67
44 .00

: 50.67

40.00 i

5067

: 49,33

46 .00
47053' :

. 47.33 .
. 42.67 M

49,33
44067 M

45067 .
48,00
50.33
45,67
45.67
39.00

45.00 :

49,67
40,33
45.67
44 .33
43.33 :

: 47.67
53.00 :
50,67 :
: 49.67
. 45 067
: 52,67 :
49,33
s 44,67 :
49,67 :

48.33

45.00
: 50,33 :
¢+ 48,00
+ 51.00 :
49,07 :
48 .67 :
+ 5033 :
: 48,67
47,67 -

46.33

:+ 50.6%7
47.67 :
49,00 :
50.00
: 46.67
46067 M
: 49,00
: 41,67
47.00 .
: 45,70
: 49.00 ;

41.33

;- 46,33
44.33 .
47,33 :

48.00 :
53,00 :

62,33

¢ b0.67
: 45.67
53.00 :
50.00 :
46,67 :
52,00
e 51 .00 .
48,67
50.67 :

49.67

45.00
49 .33

50.67

60.00

51.33
49 .33

49,67

: 48.33
44,67 :
48 ,33.
<. 47,33
+ 40.87 :
D 35
. 44,33

: 52.67
52.00 :
: 53.00
: 56.33 :
: 45.67
53.33
¢ 47.50
46 .33 .
52.68
51.00 ;
50000 .
50,33 :
. 46.33

51.50 :
53.33 :
56.33 :
52 033 .

45,67 :
53&57 .
52.67 :
51.00 :
49,33 ¢

: 46,67 :
: 51.67 :
, : 49,00 :
48,33
50.67
: 51.67 :

50.33 :

47.67 :
44,67 :
48 .35
49.33 .
40,33 :

49.00 :
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able XVII (b)
014 s0il)

The effect of comnercia’ end loesl fertilizer
on plant life,

applicetionsg

Average weekly measurements in inches
during fifth test.,

Planted April 3, 1920

TPot : : 12/6 . . : : : : : .
;Pot No.; 11/29 : 12/6 : 12/13 : 12/20 : 12/27 : 1/8 2 1/10 : 1/17 : 124
. eoo s 11.50 . 20.50 ¢ 8 . .. : : . : . e s
B AT L XL I 29.00 : 5538 1 41.00 : 42,33 : 42.00 : 42.00 : 41,55 :
. 5.... 11‘53 ; 17.17 . 25 85 : 30.67 : ﬁ-gg . 220(6)3 M 43-0)00 M 43.00 : 42,00 .
o Beeer 12,35 1 21.53 : 28400 : 36433 : 41.67 : 43.00 : 4£.00 : 42.67 . 43.00 .
p 6e..: 12,00 ¢ 21.17 : 22,83 ; 34,35 : 50,00 : 49.00 : 50.33 : 49.67 . 49.00 .
¢ T...: 12,33 ; 22,83 . 33.33 : 40.33 ; 44.67 : 44.67 : 45.67 - 45.67 . 4487 .
t 8u.e: 12.50 : 22,00 : 29.33 : 36.33 : 43.00 : 44.67 : 41.35 : 45.00 : 45.00 .
t 9uee: 13,09 : 28,67 : 31.33 : 38,00 : 44.67 : 45.00 : 45.67 : 47.00 :;46.67 :
: 10...: 12.83 : 23.00 : 30.00 : 38.33 : 44.00 : 43.33 : 45.33 : 43.33 : 43.35 .
2 1leeo: 12,33 : 22,00 : 30.67 : 37,67 : 41.33 : 42,00 : 42,00 ; 42.00 - 42.00 ;
: 12.,.: 12.67 2 21.67 : 30,00 : 38,00 : 43,00 ; 40.67 : 40.67 : 41.00 : 40.00 .
: 13...: 10467 : 20.33 : 30.00 ; 38.68 : 42,67 : 43.33 : &3.33 : &3.00 : 42.33 -
: 14...: 11.67 : 20,00 : £7.67 : 38,00 : 39.00 ; 38.67 : 40.00 : 39.67 : 38.67 -
: 18...: 11,00 : 20.50 : 29.17 : 36.00 : 41.33 : 41.67 : 43.00 : 42.33 : 42.00 :
: 16...: 11,33 : 20.33 : 28.67 : 36,00 : 39.67 : 40,00 : 41.33 : 41.33 : 41,00 -
: 17...: 11.33 : 20,50 : 28.83 : 36.00 : 41.33 : 42,00 : 42.33 : 42.33 : 42.00 :
s 18...: 8,33 : 14.17 : 21.33 : 27,33 : 33.33 : 35,33 : 37.33 : 38.33 : 37.67 -
: 19.e4: 12,17 : 21,50 : 31.00 : 39.67 : 49.33 : &9,00 : 49.33 : 49.67 : 49.67 :
: 20e0e: 8450 5 15.33 : 24,17 : 37.90 : 40.67 : 42,33 : 42,33 : 45,67 : 4%.33 -
: 22,..: 10.83 : 19.33 : 26,17 : 31.33 : 34.33 : 35,00 : 36.00 : 36.67 : 36.33 :
: R3..4: 10.83 : 19.33 : 26,17 : 31.33 : 34.33 : 35.00 ; 33.67 ::34.00 : 34,00 :
s 24..0: 9,17 : 15.33 : 22.67 : 30.67 : 32.00 : 33.00 : 33.67 : 32.67 : 33.00 :
+ BBe.e: 9.67 : 15,33 : 22.67 : 30.67 ; 32,00 : 33,00 : 33.67 : 32,67 : 33.00 ;
¢ B6e0e: B.17 : 16.83 ; 23.33 : 30.33 : 35.67 : 38.33 : 38.67 : 3B.67 : 38.33 :
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Craph showing plant growth in
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first test in new soil.



ent the growth of the vlauts in the pots having plsnts
that were the largest :t the first measurement of ths
test. The graen lina represents the grewth of the aver-
age o the four chedk pots.

The best growth on the old scil wes msde in the pois
®c wiiich had been anvlied phosphorous snd potassium;
nitrogen and potassium; sea weede, barnyard wenurs, snd
a gomplete fertilizer plus lime. The poorsat growth
was waode in those pots td which had been spplisd; no-
thing(twe checks), cowpeas, nothing(check), and sulpbux.
Figure 13 shows in gravhic form the resulis of the first
test on old = il. The growth of the plants on the rew
soil, v:hilaigrﬁt rather 95indly wes much greater then it w
was nosgible to securse under field conditions.

In the secord test and im all of the thr;m follow-
ing tests, the plant growth as indiocated by the heighis
¢f corn stalks in the pots was greater than that on the
0ld sc ilse. This was rathar gurprising after the resulis
that had been Securaed in the field, even aftsr several
crope had occupried the lang,

In the second test it wag found that the greatest
plant gn@gth on new s0il wae made in pot & to whioh ni-

trogen and potascium had been spplied. Thip was follow-
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el o

ed by sota 8L, 12, 9, and 20, to whioh hsd been appl-~
jed; ceccmut huask ash, bonemesl, a complete fertiliser,
and cewReas ald a | roen panure, respactgﬁly. The plants
malins Uhe swallest growth were in pots 15, 14, 18, 135,
and 17, in toe ofder named. OTreatment given to these pots
hed been 28 follows; sulphuy, nothing(check), loesl
lires, nothing{check), and burnyard manure. The plant
groawth as chown by the granh in figure 14 was very ir-
regulaer between the difterent pots. For instance pbt
20, virich was f£fifth in plant growth st the end of the
test was twenty-fourth in rank at the first measurement,
while 18 which was gixth st the first measnvement, was
only third from the bottom in making the smallest growth.
In the old soil during t e second test the great- |
est plant growth was made in pot 1k, ‘te which nitrogen
in the Torm of symonium sulfate had been asdded. The
plants in these pots took the lead at the start of the
test and had 8t a1 times the largest plant growth dur-
ing the 1% woeks in which the measurements were made.
Pots 7, 3, 9, and & were next in rank of greatest plant
growth. Thoess pots bed Teceived applications of; ni-
trogen and gphosphorous, nitrogen, complete fertillzer,
and aitrogen and potagsium, respectively. It will be
notes from tho graph in figure 16 that the plants in

pot 7 during the first four wesks of measurement glimbed
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7r0yr the botiom rank to thoseoond in rank in plsnt
growth e reasured by hej ht. The srallest plant growth
wan recorded from pots 91, 14, 1, 24, aud 17, whlch
sad regeived the following fertiliger treatmenti cooo-
net huek oeh, nothing(:heok), nothing{gusrd row), guano,
and uaynyard RaNUre, reosneativelys '

In the gecOnd tMat the plant growth on new = 1l as
& whole improved until it surpasased thet made on ihe old
soil, This vas noticed tc an even more markdd extent in
the third, Yourth and Tifth testie

Table XVIIX stmmarizes and gives the average res-
ults of the five orops or tests sonducted to find the
afaat of sommercial and logal fortilivers on plant
growth on the new ond old gcils of Guam. In the sum-
mary the measurements arc gn aversge of the higheat re~
corded heipbts of the coxn plante during the five tests.
The average for all pots in tho tests show the naw soil
aversged plsnts in helpht that evceeled thoss on the
©l4 soil over four inchea.

The sversge of the plants grown in the pots containe
ing new 901l showed that the greatest beight during the
five tests was frowm pot 6 with ap average haight of 57.70



Table XVIII(a) Effect of coamercial and loesl fertilizer on plant ,
(new s0il) as denoted by %verage of highest recordgd Browth
‘ 8talks. ,

[ .
. : : . .

:  Commercisl : & ':: 2 ;. 1 . 1 ,f 1
: fertilizers :stalks ; stalks:stalk : stalk : stalk :

TPot .No: : " 2nd : Brd i Afh i 5D T S — e
: : Treatment :Bost 1 : test : test : tost : test :tot.growthiAverage;rgggl'

lo..; Guard , . . . o : &5.16: 49,33: 71.33: 72.67: b52.67: £71.16 : 54.23: 12
2.00: CheCk o « o o « 3 £24,16: 52.33: 78.35: 71.50: 53.33: 279.65 . 55.93: B
Beev: NNOge o o o « o 21,00: 55.00: 76 .00: 72.67: 53 .33: 277.00 + Bb.40: 10
b4eee: Ko o ¢ ¢ o o o 260501 54.00: 72.53: 77.00:"55055: 285016: : 57.03: b
Seee: P oo o e o o ot 27.50: 53.00 : 66.67: 65.67: 4b.67: £58.51 : 51.70: 17
Geoe: H, Kevooooosnsaa: 25,83: 58,67 : 67.00: 83.67: 53.33: 288.50 : 57.50: 1
Teee: Ny Peceevereeonsr B34.00: 53.67 : 60.00; 66.00; 50 .00: 2£65.67 : 53.13: 15
Booo: K, POO.O..OI‘OOU: 30.33: 50.00:f 68.53:‘ 75.00: ‘46.67: 270‘55 : 54.07: 15
. gooo:N, P,,K.oo.coo'oo: 24055: 56.67:’ 72-00: 77.00: 55.67: 285.67 M ,56.75: 6
M 10..;: N. ?’ K' C&Ooooo; 27050: 56.67:, 81067: '60.50:« 52.67: 279.01 M 55.80: 9
2 1leces NHZ eocosecoosees 26.60: 56.00: 82.60: 66.00: 51.00: 2BL.00 : 56.20: 7

; 12...:
s 13,04

; 15..4:
© e 160.0:

Bone mealo.o-ooo: 26050; 56.67: 76055:
. ChGCkOQQQOOOOOOO: 21.00: 48.00§ 67&50:
M 14...: 0heck...,.....oo: 26;33:'45§OO“: 78000:
SULDBUT. v eeeoest 21.83: 41.53: 63.00:
Lime{imported)..: 23.83: 53.33: 75.00:

75.00:
61.67: -
48 ,33:; .

69.00:

50.67; 285,17 : 57.03: 4

48.00:
bl.67:
49,.67:

49.00: 49.00:

246.37

249,33;
234.83

2560.16

49,23;

: . 49.87:

46.97:

50.03:

24
23
26
22

: Tocel producte , | ,
. 17;0.' Manure...u.o....: 29.83: 47067:‘ 66.50: 69.00: 500671r‘265.67: b 52.75; 16

: 18...¢ Lime(locul) «..o3 28.83: 47.33: 77.00: 53.33: 51.67: 258,16 : 51.67: 19
: 19...: Velvet beans....: 28.83: 50.00: 76.67: 69.00: 48.33: 272,33: : b54.47: 11
: 20..0: COWPRAB.esveneaer 29,00: 54.33: 64.33; 56.50: 44,67: . 248.83: : 49.77; 2
+ 21...: Coconut hask ash: 33.33; @B9.067; B81.60: 48.33: 65300; 287.83; : 57.57: 3

22.00: Sea Slugs..oooo.: 26.50: 50000: 80067: 51053;L 49.67: 258017 R 51.63: 18
£3.e0: S08 WeedBeseeees: 26.,67: 53.00: 78.,50: 66.00: 41.67: 2656.84 : 083.17: 14
24¢.0: GUANO e ecesesees: 30.33: b5b3.33: 58.00:  46.67: 49.33: 237.66 ::  47.53; 25
25..03 Check...........: 25;85: 51053: 75.00: 54.67;;:45'00:  251067 s 50057; 21
26e000; GUATAeeeseocosve: 30,00: 49.33: 62.67: 65.33: 49.00: 256.33 : bl.27: 20

[ ] L] L d [ ] L] L] [ ] * [ ]
..l...:‘.............’..0..........OO...'.....‘..! 0006009 0000000, 60 000090009006 0006000000000 0,




Effect of commerclal and logal fertilizer on plant growth
a8 donated by averaze of highest reoorded
~talks in Rive Tests.

Table XVIII (b)
(01d Soil)

: 9 2 T U 3 T ¢ 1

>
. :

; Commerclal

:8talke :stelks :stalk:etalk :stalk : :
: : fortilizors 2 : : . . . : '
s POV s : : ; ~
: No. : Treatment : Test I 2nd teatsra : 4%h : 5th : AV, : . Rel.
: : : : test : test test tot. growthAverage Rank
¢ 1 : Guard ¢ 81.67:40.,67 : 63. 33 49, 6? 42.53. 227.67 1 45.53 : 16
: 2 Check s 27.16:43.67 : 70.00: 50.00: 43.,00: 233.83 : 46,77 : 12
: 3 Na NO3 : 31.83:60.67 67.50: 45.,00; 47.00: 242.00 : 46.40: 8
. 4 . K M 31085:44.00 . 75.003 45.55: 45‘00: 239016 . 47-85 H 10
H 5 H P H 50.00:45000 M 69.00: 51055: 4500@ 258&35 H 47.67 M 11
: 6 N, K t 36.,67:47.33 : 67.00: 556.,00: b50.33:266.33 : bl.27 : b
7 N,P ¢ 31.60:50.,67 : 747677 B5.OD: 45.6% :257.,51 : 5l.60 : 3
8 : KX,»p ¢ 41,86:42,00 : 69.00:60.,00 : 45.33 :266.19 : bl.64 : 2
9 - N? Py K + 26.,83:49.33 : 65.00:; 62.00: 47,00 :269.16 : 53.83 : 1
10 : N, Pk, Ca0 : 32.00:47.67 : 75.00:46.67 : 44,00 :24b6.34 : 49.07 : 6
11 : N H : 27,00 :55.,00 : 74.33:59.,00 : 42,00 :257.33 : 41.47 : 4
12 : Bongmeal « 30.60:44.33 : 556.00:45.33 : 43.00 :2818.16 : 43,63 : 32
13 : Check « 25,16:43,00 : 63.33:67.00 : 43.33 :231.82 : 46.36 : 13
14 : Chegk . 24,00:40.00 :63.33:49,00 : 40,00 :216.33 : 43.27 : 23
15 : uulphur 25050240067 M 54000!49000 M 43.00 :212.17 A 42943 . 24
¢ 16 :Lime(Imported) 27,00:41.33 : 67.33:46.33 : 41,33 :223.,32 : 44,66 ¢+ 19
S L cal Produc : : : : : : :
¢ 17 ¢ Manure : 32.50:38.00 : 57.00:54,00 : 42.33 :223.83 : 44.77 : 18
: 18 :Lime (Iocal) . 27.85:39,00 : 62.67:53.00 : 38,33 :220.83 : 44.17 : 20
. 19 : Volvet 3Zeans ; 27.33:4R0.67 : 67.67:84.00 : 49,67 :241.,34 : 48.29 : 9
¢ 20.: Cowpoas . 25.16:42.67 : 79.00:54,67 : 42.67 :244,17 : 48.83 : 7
: 21 :; Coconat husk : s ¢ . . .
: : ash . 25.83:40.67 : 54,00:50,33 : 39.00 :209.83 : 41,37 : 26
«¢ 22 ¢ Sea 3lugs . 31.17:46,00 : 64.00:562,33 : 36.67 230,17 : 46,03 : 14
¢« 23 : 3ea Viceds . 34.83:46.33 : 67.00:45.33 ; 35,00 :228.49 45,70 : 16
« 24 : (Queno . 27,50:41.00 :62, 33p50.33 : 33.67 «204.60 : 40,90 : 26
s 28 o chegég . 28.6’7 45.00 -,65.00 52,67 . 30.00 . 219.3¢ ; 43.87 ; 2l.
v Guer 33143, . . :
8.33:45.00 :55,00 :59,00 : 38.67 : 224,00 : 44.80 . 17



inches. The smallest plant growth wes msde by the
Plants in oot 15 which averaged 46.97 inches in height.
The pots producing the greatest plant growth had re-
ceive: applications of nitrogen and potascium and those
that produced the smallest plant growth had been trested
with mlphui-. The next four pots in rank producing
the greatest plant growth were 20, 21, 12, and 4, whioh
had reccived the following treabment; cowpeas as green
manure, coconut husk ash, boneneal, and potash, resped-
tively. The five poils producing the swellest plant
growth were in the order of their heighte, 15, 24, 13,
14, and 16. These pots hod received the following fer-
tiliger trestments; sulnhur, guano, none(check), none
(cheok), and imported lime, respectively. The average
height of the plants in the four oheck pots was 51.35
inches, which is about ninteenth in rank of greatest
growth, when comparédd to the othexr pots in the tests
on new soile

In the pots containing old soll, the greatest
plant growth as shewn by the averages of the five tests
was made by the plants in pot 9, which bad an average
of 532,83 inches, and hed received gpplications of a

complete fortilizexr, eonsisting of mitrogen, phosphorus,




8IL° potassium. The smellest plant growth wae made by
the plants in pot 24, wiich overaged 40.90 inches in
height and wkich had been treutedi with spplications of
gvono. The sverage h2ight ¢f the pleats in tkhe four
clh:zck potas wes 4£b5.C07 inches or 6.88 incheg less then

the asverage of thse chesk pots in the new soil. Theale
chegle aovereged & little lesg than seventeenth in rank
whon gonperéd to the plant growtk made in the other pots,
conteining o0id scil. The next four pots having the great-
est plunt growth were &€, 7, 11, ard €, which bad recelved
the followineg fertil_izer applications; phosphgorus and
Potassium, nitroger and phosphorous, mitrogen in the form
of ammonium, epd nitrogen =m petessiume The pote with
Plants making the smallest growth were 24, 21, 15, 14,
and 12, which had received the follcwing trestrments;
guano, coconut husgk ash, sulphur, nozie(sheck). and bone-
mea_l, respactively.

Pioures 16 and 17 show in graphic fom,the rank at
tho end of each test and the sverase for the five tesis
of the five pots having the grentest plant growth, the
five pots heving the smallest plent growth, the five pots
having the greatest growth st tie end of the first Seet,
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and the avcerage of the four check pots in esch o the
new and the 01ld :solls.

Flguores 10 znd 19 show the rature cercecp grown on the o
cld so0il during the fourth test. Figures 20 and 21 show
the mature crop grown on the new soil during the fdurth
test.

VVeights of the stalks were taken at ths completion
of each of the last three tests. It is realized that
g nmuch grecter difference existed in the weighte of the
plants growing on the new and old solls during the first
twoe tests. In fict, the plants growing on the new soil
were nwe €l endexr and not as tall s= those growing on the
0ld soile It is regretted that the wesights frem the
firat two tests ars not availaile a8 they would mors nears
1y show the true state of unproductiveness that exists
when ocrops are first planted on this type of soil. Yow-
ever, the check pots which will be mentioned ister, whow
this difrerence to a msrked extent. Pigures ¢, 10 amd
11, iilustrate the differences in plant growth that ex~
isted st the Ffirst plsnting.

Table XIX shows the averasge staik weights et the end

of the third, fourth and fifth tests, the average of
these tosts, &4 the rank of each pot containing new and
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aversaro weight in grams ol svalks
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Peble XIX (=)

Lpnticetions on Plany Growth,

y 4=
at

of Corgrerestl and local Teriiilizer

end of oach teste

B Ly OGLd

T tard T4t ¢ Oth : t Keiuvive
"No. 3 T‘reatment : sest ¢ test 1 test o Liverage: Rank
s—gommercial "eruillLCYSe ° : : ) '
* 1 :Guerd 121588 1083,C0 :iFR07 :217.00 : o
* 2 :Check 1268667 1781400 174,50 :18%74.72 : e
* 3% :Ha I'oz 28100 520,00 20L& :267.44 : 3
‘4 XK $1838e35 :1%37.50 ,162.00 :1228.61 : 6
5 2 1 254,00 :1222.50 "157.67 :204.06 : 14
° 6 :N, K 130233 :3585,50 :186.€7 :285.50 : 1
‘7 K, P 206680 217,00 :184,00 :1202.44 : 16
‘8 :K, P 2195630 814,33 (171.50 :195.72 : 18
- g :N’P’K :338.00 :256067 :183067 :2’;59.45 . 4
‘40 :N,P,E,Ca O $266.00 160,00 215,67 :1214.56 + 10
.11 N Hy 1222635 184507 11H0.35 1206444 : 12
° 12 :bonemeal 522838 3:1260,00 175,00 :22i.11 : 8
. 13 :Check 2213.3% 260,50 :140.67 :204,.83 s 13
. 14 :Check 2120633 115,00 :175.67 165,67 : 24
‘* 15 :Sulphur :199.3%5 :135.,00 :100.00 :1€64.78 : 25
P 16 :Lime(Importedf:262.67 :1L2C,00 :172.3% :185.,00 : 22
: Tocel Proguctss: : : - :

. 17 “Henure 123150 230,00 :100.67 :2807.39 s 11
‘38 :Lime (local) :257.00 3176450 :178.00 :203.83 s 15
19 :Volvet beons :319.,00 :1229.,00 :178.87 :242.22 H 5
. 20 :Cowpess 2208433 118,00 :156.335 :160.89 : 26
. 21 :Coconut husk : : : : :

: :08h 1258.67 :158.53 :154.67 :1835.89 : 25
. 22 :Sen Slugs $316467::192.50 :154.67 :281.Z8 : 7
. 23 :5ea iloeds :2871L67 211,67 :118.0C :200.45 s 17
. 24 :Gusno :182,50 :12823400 :168.55 :181.28 s 19
. 256 :Check : 269,00 :163.33 ;137,00 :189,78 s 27
. 26 :Guard :223,33 :186.00 :162.00 :190,.44 : 20
AVSe @ :246.59 :221,25 :127.26 :211.18 :




the

Teble MIX (b)

aAnplicationg on Plcoant Growth.

iffeet of Commorcial and Local TFersilizer

Averoge weight in grans of stolks ot end of each teste

AR QLD SCLL T
Tot ¢ s orda : 4%h T bLthn : thelative :
Noe : Wroctment : test : test @ test : Averasme :Renk :
:Commerciil tertllizorse o : : : B
1 :Guard : 16067 : 132,672 1lT.53: 136.89 : 19 :
: 2 :Cheeck t 177e900: G8020: 106.67: 114,56 : 26 :
: 3 :la lioz : 194,00: 109.,00: 127.00: 145,35 : 15 :
: 4 :X 1 233.33: 14EL00: 108.38: 1l6l.22 s 10 :
: 5 :P s 191,00: 127.67: 100.,67: 139,78 : 17 :
: 6 :3,K : 2123T: 141.57: 160.00: 171.33 : 6 :
: 7, P : 211.,33: 187.6%7: 152,50: 173.83 : 5 :
: 8 Xk, P : 215e00: 17E400: 109.€7: 165.56 : 8 :
9 N, P, X : 306600:170,00 :158.,33 :211.44 s 2 s
210 :R,F,K, G O : 244,85: 135,00: 174,67: 168,00 : 7 :
11 I H : 282¢67: 16G.67: 115.50: 186,28 : 4 :
12 :Honemeal : 18353,33: 111.67: 111,00: 125.33 : 20 :
2113 :Check : 21L28,00: 1535,00: 106.67: 157.22 : 11 :
:14 :Check : 20G.67 108,00: ©3.00: 135.89 : 18 .
:15 :sulphur $ 175.00: 96.00: 95.33 :122.11 : 24 :
216 :Lime(imported) 240.33: 160.00: 97.33: 1§5.89 : 9 .
2% :Locel Productg : : : : :
:17 :T=puTe T 203.67: 158,00: 109.33: 157,00 : 12 :
218 :Lime (loecal) : 23C.0G: 140,00: 95.35: 155.11 : 13 .
19 :Velvet Deans : 2834067: 105,00: 166.67: 215,11 : 1 :
:20 :Cowpeas : 278,00: 138,33: 160.00: 198,11 : 3 :
:21 :Coconut husk : s : : : :
: : ash t 161le00: 127.50: B84.,67: 124,39 : 23 :
:22 :Sea Slugs t 21G.67: 145,6%7: 52.67: 138,67 2 16 .
: 83 :13e2 ligeds : 177.33: 185.00: 57.,33: 119,89 : 25 :
t24 :Guanc ¢ 161.00: 162,00: 55.50: 128,83 : 21 .
: 25 :Check : 190.67: 101,00: 382.00: 124,56 s ee :
: 26 :Guard t 1696352 175,00: 30.00: 144,78 : 14 :
tAvg:s $ 212.87: 1383.87: 10%.44: 138,53 : :
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old soil.

In the new soil the five heaviest plants were
growz in pete 6, 2, £, 4, aud 19, wiich weirhed on an
evevage, respectively, £85.00 gramay 274.72 grame, 267.44
erame, 259,45 grams, and £42.28 graws, The soil treat-
mort in these five pots was; nitrogen and potassium,
nothing {cheok), nitrogen, complete fertiliizer, and vel-
vet hoans aS o grecn mpamre. The five pots containing
plants that weighed the least were, 20, 15, 14, 81, and
16, t¢ whioh hed'been applied; cowpeas as a green man-
ure, sul:hur, ncthing(check), cosonut husk ash, and
inocrbod 1ime.

The 0ld 20il gave the heaviest Rields from pots

15, 9, 20, 11, and 7, which bad vegeived the following

fertilizer treatments: velvet Lesns as green menure,
complete fertilizer, cowpeag ms green wmanure, nitrogen
in the form of ammonia, and nitrogen and ohogphorue,
respectivelys The smallegt yislds in weight were drom
pots 2, £3, 15, 81 and £5, to which had bsen applied;
nothingleheck), cea weeds, sulphur, occonut husk ash,
and nothing(check), respectively.

When the fertilizer vot tests were first started
8 large quantity of sach 80il was kept in oovered bins
in the plant houge, When the fourth test of this exper-

iment was started, duplicate gheck pots had been stored

s

L L “ -, o
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amd also durnliicates from the f{ielis vwhere the ori-
£inal soiis were sooured. The summurized results
of thoge check pots for the fourth angd Tifth tests
are glven in tke table XX.

Prom these results it will be notsd thet the corm
or the new soil tist hnd been in tho rct tests during
the expericent zade the greatest plunt growth ond gave
the heaviest ylelds, fcllowed by thoge grewing on S0 il
from the bins, whils those nlants grewing on the soil
from the f£ield were coneidersbly cmnller and especially

on the new soil wes thig tmme.



| - Table &%
Comparison of Plant Growth on now end 014 Soil in Check Pots.

Checks at Tourth Test s Cheoks at TiT¥th Teat
Source and .

Kind of goil "

L2 : STy
eilght : Height : Days : ieight OT:Helght ol: Days %o

:0f stalks:of atelks:tasbaling : stalks setalks : tasgseling

: Grams : 1nohes : : srams : loches :
New : : s : : : :

- ;oW S011 from bins : B83.67 : 50.33 : 70 : 107.67 ; 42.33 : 73.0
014 Soil from bins s 190.00 : 62.00 5 64 : 80.67 : 37.33 : 74.3
New Soil from field : 39,00 ¢ 37.93 :d1ld not . o0.00 ; 33,38 : 75,0

: : stessel : : :
014 Soil from FPield s 79.67 : 52.00 : 66 s 70,00 : 37.67 . 73.0
Nev soIl from pots : BE R : REER ‘ :
(average Checks) : 266,10 : B6.79 : H7.4 : 156.96 : B0.09 : 69.6
0l1d Coil from pots : s : : : \ I 8
(average of Cheoks) s 136,17 : B62.17 : 58.5 : 97,09 : 38.92 : 71.b




Table XXI, which is tsken from the average of
all of the five regular tests gives a comparison of
plant ef-piant growth on the new and old coils and shows
The effect of the difrerent soil treatments on veight
and height of plants, The yote are arranged in the
order of the Bcil treatment that gave the greatest
wai-nt and height of plants.

Prom these data ig wag found that on the new solil
the applicetion of nitrogen and potassium gave the
greatest weight and height of plangs, while coconut
hugk ash ond cowpeas gave tall plan‘t‘a they 21s0 weighed
less than other plants. On the old soils velvet beans,
cowpeas, and combinetiong with nitrogen and phosphorus
gave the greatest weight and height of plants. 1n
height the groadest difference existed betweon pots
21 which had received applications of accomut huek
ashe. On new 80il this pot panited third snd on old soil
ranked twonty-fifth. In wei nt the rank on each soil
was the same, bein& twenty~-three. In height, it will
be noted that a difference exigts in rank on the new
and old soil betwoen pots 12, 18, 7, and 8. Tot 12
wrich had received bonemeal ranks fourth on the new
80il, and tweniy-third om the old, TOb 12, which Wad
2 check, was thirtsenth in rank on 0ld soil and twen-

ty-fourth on new soils Pot 7, to which nitrogen and v



“able IVI

Comparison of ¥laat Orowth on New end (14 Soil.

Raslcs

lst
£nd
srd
4%k
Sth
6th
7th
8th
gth
10%n
116h
1L2t5h
13th
14tn
15th
16th
17th
18th
19th
20th
2lst
2ead
23ra
24th
25%h

26th

Hew:Soil

0ld so0il

*‘Erae Tesis Five tests

a.verage weightea

,e o.co 28 02 4o 0o

I, K
Shieck
ne 1cs
SO 14
felvet Seans
K
3aa Sluns
:Bsnenaai
:Qzard
i, P, i, CaC
:I'amure
E} }rr
cbec&
»

Lime (Iliccal)
I, 2
Sed

'0 L 14 " 25 9% g

Tlaeds

M

K
Guaz‘w
Guerd
Cheeclk

24 *2 g8 €8 87 3® %% ) ae

Clieck
Sulphux

s ¥ n 23 8% #0 o

cowpeasg

LU 3

Liref inported) :
Cooormt hnsk ash

A §% o a4z 98 e

89 89 A% 55 98 04 0% 40 o9 ¢4 €9 ey

P 49 ¥8 a9

e 2n o>

: Throt testd:  rive vests
.ave“age Helrhts :iverage eighis: uverage Leigh‘t;..g
N, K. ‘Velvet Heans : I, P,X
Sowpeas i’, P, X s P, K
Coccorut huskh esh Couwpels s HoF
Bouemeal t I HS : I Hyg
X : B P : u K
¥, 2, X : I K : U, Py, K, Ca O
N Hg + o, ¥, K, Ca € : Cﬁ@peas
Check T B, 3 ¢ le Lo,
H,2,K,Ca O : Lime (imported)} elveé Beans
nelio + E ' H Ii
Velvet benns + Check : P
fuard s Ionuare : Check
P : ILime {Locsl} Cheack
Sea ileeds : Guard : Se. flugs
¥, : e Ne- s  Se& Jseds
Lanure : Ses Ofuos 5 Guard
kis T P :  aard
Sea Slugs : Check : llanure
Lime {(Loeal) : Cuard : Lime {Iomporte
Suazd : Bonemeal : Lime {LOeal)
Check : fuano : Cheek
Lire(Inported) : Check : Ponemetl
Check sGoconut husk ash Check
Check : &ulp)mr 3 Salphny
Guano : Vesds : Cocomut husk
H ¢ ash
Sulpmag : Cheelk : &w

o P2 b
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2hegphicrus had baen added, ranked third on old soil
and “ifteentn on new scil snd pot 8, whioh was trested
With pnogphorous aid potassium renked second om old
8031 ord thirteunth on mew soil.

the greavest difference gxisting betwsen reiative
Fall® In woliht on the new and 0id so0ils was in pots 20,
L6, 3, 12, 7, and 8. 2ot 20 had cowpess turned under
28 - green mamre. On old s il this pot ranked third
i wcxig’ht‘ but on new soil it wae twenty~gizxth. Pot 16
Whick had rocaived spplications of imported lime ranked
winth in weight on old soil emg twenty-sectnd on new
80il. st &, to which hed becn apilied nitrogen, was
fiftoentk on old 801l but third on now soii. Bonemesl
aa‘;’:plie%“z(‘;“t:{iszﬁ ggﬁseti pot 12 ?gﬁdffw tweﬁfiaﬂth
place ¢n cld 801l and sixteenth on new soii, Biter being
troated with nitrogen ang phosphorous. Fhosphoreus and
Potassivm vas epplied to bot 8 and plants on ths o0ld soill
Tarked eighth on old soil ang eighteenth on new soil,
Pot % ranked {ifth on olg 801l and &l xteenth on new soil
aftor belng treated with nitrogen and phosphorous.
Table XXII shows tha mumber of daya from time of

Planting to date of tesssling and is to s certain ox~



i
;

AVERAGE NUMBEROOF DAYS FRO/ TIE UF PLANTINC TQ DAT OF DALGHLING

Table XXII
BFFECT OF FERTILIZER ON NB: A§D OLD Sull UM TIHE
OF MATURIKG.,

e I

0ID S0IL Ne c0IL e
T Bnd 3 ord ¢ 4th ; bth : AvVEeruse : : 2nd : ord s 4th s Bth ; 4verase
: tegt: test: teat:; test: : : toot: test: test: test: ¢+
l1:66 :568 :4b : 60 : B7.25 s +: 64 : bbb : 44 : 60 ; BH,TD I §
2 66 :41 : 46 : 61 : 53.50 s : 68 ¢ b6 : 46 ; b9 : b7.2b s 2
3 :66 ¢ b7 47 : 568 : B7.00 1 66 3 58 : 40 261 : b6.26 : 3
4 : 68 : 68 :42 : 60 : H7.00 . : 66 : 69 : 40 : 61 : 56.BO : 4
B :66 :61 :42 3 66 : B6.76 : 66 :: 68 : 40 :61 : B6.26 1 b
6 : 66 : 60 : 43 : b8 : b6,7b . : 66 : b6 3 41 : 61 : 56.00 s 6
7 :86 57 : 46 : 63 : 58,00 s + 66 : 61 : 39 :61 ¢ b6,7B : B
8 : 66 : 68 : 44 : 861 : 57.2b s s 66 : 58 : 44 : B9  b6.,76 s 8
9 .61 : 65 :44 : 62  bb.BO : 64 : 60 : 41 : 60 : B6.,26 : 9
10: 64 : 656 : 46 : 60 : B6.,00 . : 64 : BB : 43 : 62 : B6.7D s 10
11: 66 : 60 : 40 : 61 : 56,75 : c 66 : 58 : 43 : 64 : HB7,75 s 11
12: 66 : 628 : 46 ¢ 60 : b8,60 s : 66 : 657 ¢+ 46 1 60 : B7.2H s 12
13: 68 : 58 : 44 : 60 : B7,560 H : 68 :62 : 44 : 60 : BB.HEO : 13
l4: 66 : 62 : 43 < 60 ¢ 57,76 s s 68 ¢ 57 42 ;61 : 57,00 ¢ 14
1b: 66 ¢ 68 : 4b ¢ 63 : 58,00 : 1+ 66 : B9 : 47 : 61 : 58,85 :+ 16
16: 73 : b7 : 42 : 62 g B8.,BO ¢ 68 : b9 : 44 : 60 : HB7.76 + 16
17: 66 : B8 : 43 : 60 : 56,7 : : 66 : b6 : 39 :569 : 55,00 : 17
16: 66 : 60 : 44 : 63 : b8.25 : 164 :60 :46 61 : B7.75 : 18
19: 66 : b8 : 44 : 64 : 658,00 1 66 69 40 59 56,00 ¢ 19
202 68 : 69 : 4b : 64 : BB,75 s s+ 66 ¢ b7 : 4b : 63 : 57,75 s 20
2l: 68 : 63 : 46 : 64 : 60,85 : 64 2069 40 61 : 56,00 : &1
22; 66 : 61 s 41 : 66 < bB8.HO ¢ : 66 ¢ b7 2 48 B9 : B6.,26 : 22
23: 66 + 569 46 <+ 67 : 59,60 1 68 161 1 42 : 63 : 58.60 s 23
24: 68 ¢+ BT 43 : 63 D776 s ¢t 66 : b9 49 61 : b8,76 s 24
2b6: 66 : B6 : 46 : 6b : BB.2H 164 :b9 ;45 . 68 : 56,00 < 25
26: 68 : B0 2 43 : 67 : 59,60 : 66 268 44 : B9 : B6,TH . 26

 Averazs for test:

:66046 :57096344003361092:57.59

265.92:58.51:48088:60.54: 56091



tent a guide to the eof ect of seil treatment on the
time of maturin. of the plasnts. On the new soil it
was ‘ound that the avevage tine from planting to tag-
serling was 56.91 days and on the old soil it was 57.59
days. M0 the now soil the smallest average number of
days from the time of planiing to date of tssseling was
560 daye in pot 17, which had been troeated with barnyard
manure. The graatest nuwrbexr of days was 58.75 and wae
rocuired by the ploants in pot 24, which was given‘ ap-
plications of grano. On tuo 0ld il the smnllest ave-
erage number of days was 53.5 in pot 2, which was a chedk.
The greatest averale nurber of 4ays on the old soil was |
60.206 and was reguired by nlents in pot 21 which had recéd-
ved apblications of guano,

EFFECT CF LILG O DL.UT CROWIH...

This oxperiment was éonﬁucted to determing the ef~
feet of lime on plant growth on the new end old = ils of
Guam and the amount to epply for the best results under
conditions as they sxisted on the Guem Exrerimsnt Ssation.
From other experiments it had been found that the = 1ls&
of Gugam wore peduliar and did not alwaye respond readily
to good cultural wethods. In yioember, 1920 & large



nunber of scil semples takea from the station farm

at deptius renging fromw & 2/3 inches to 30 inches ard
vhile tac scil was stlll fulil of roisture €rom the reiny
seagern and Gested for acidity. ilone of the old surfsce
Scilp showed ary reaction to litmus paper znd only one
s~unle gove any reaction te hydrochloric acid, showing
carocnztes to bo pregent. The sub-surfaze scilsg showed
417 mopt cases 3 Very siight pinkish eolcr on the blue
liteue puper ~nd the subsoil gavs & decided nink color
to the soper. Pith the new soils, tasts showed thewe
to be no carbonnte present. The surface soil gave a
piplkish color to hlue litmms paper, the subsurfsce
scilg gave o pink coler, ang the subscils turned blue
1itmuws paper from pink to red in the various espples.
These tests shewed the presance of scid in the new soil to
bhe greoter thanr in the 0l& scil. These ssine tests wers
ccndueted in llarch, 1918, when the samples were taken
from soils thet were very dwry and no veaction to litrus
paper could be cbserved sfter the pavers had remained
in the moistoned soll for 30 minutes and for this rea-
son it had gz;eherally been thought that the soils were
nenirals Tt way be that tho 1itmus waper vsed wss old

or thaet the scils ers not 28 scid during the time of



drought as they are during the rainy season.

in December, 1619, samples of these new end old
soils were submitted to Hr. Osweld Schreiner, Biockem-
ist, Burcem of Soils, United States Departrent o ig-
riculture, Vashington, D. C., fcr ansliysic. These
saraples were designated as No. 4 snd fo. 5. Sample o,
4 was Trom the newly broken gracc land after being
culitivated one year during whish time it produced ohly
dweri plants. vCaiple Lo 5 was frox o0ld scil that
had been cultivated for at laast 10 years and was con-
sidered good socil.

The rfollowing extracts ere taken from the report
of Dr. Oswald Schreiner. "Both sarnles were examined
for unusuel constituents only. The organic consbit-
uents, ecept total organio metter, could net be de-
terminoed on 80 smell a sample. The samnles were €XxX-
amined for manganesse, total orgsnic matter, ferrous
iron, nitrogen, carbon dioxide(existing ss carbonate)
and hydrogen ion exponent, with the following rssults:

Sample 0.4 Sample Ne. B

Manganese 0.32% 0.25%
Nitrogen 0.28% 0.2%%
Iron(ferrous) 0,369 0.08%
Total organie matter, £.86 1.95%
Potal carbon, 1,777 1.13%
Total carbon dioxide 6. 505 44407
Carbon didxide Trace 0.27%

Hydrogen ion exponent, Py 6.4 Py 7.7




‘You will note that the older snd better goil cuntains
somewhat lass manganese, very much lasz iron in the
ferrous state and some carbon dioxide as carbonate, and
accordingly the hydrogen ion exnonent is higher. In re-
‘gard to the hydirogen ion exponent, I would ssy that the
exponont 7 represents neutrality, aprroximately, and =
the figure, therefore, indicates that the oldser soil 1is
slightly alialine, whereas, the new and unproductive
801l is scide The main significance, however, lies in
the higher ferrous gontent amd the higher organic
matter. The presence of this ferrous iron indiocates
that the so0il is not well oxidized of aarat?d, and in
‘addition to the poisonous properties of ferrous iron
itself, this condition of low oxidation or aeration
would tend towards the existance of other unfavorable
com‘pounda,. |
Th:lé’ is perhaps ;.a far as it would be safe to
draw conolusions fromtkhe analysis of ssmples which
have gtood for months and been transported & great dis-
tance, but the examination fcr the ferrous iron in
thegse samples suggests that this subject, 1f pursued
further should be done at Cuam with fresh sesmplise of
soil from the fields in quostion, It is highly proba-




ble that the ferrous iron content in fresh samples
I:igjht be found to be infinitely lare:er than is indlcat—
ed vy the;;c dry samples.

ts these tests and analyses showed the ne® and
unproduc’tive soil to be slightly acid & pot experiment
vith anp‘lication of lime in various amounts wes started
in Uowmber 1920. Soil was secured from 2CTOSS the
river on the newly broken aress, and from the old stat-
ion gYo und. A ouantity cf s0il was taken from various
pié,ces ‘and‘ea._ch Lind wal]: mixed Before placing it into
pcfé. Time was applied to bovth the new and o0ld scils

a5 civen in the following out line:

Wo. ¢cf pots Rete of lime per acra Amount per pot
- 3 pots o treatment Hone
- 3 pots -1 ton of lime 11,70 graums
% pots 2 tons of iime 23.40 grams
.. 9 pots : 4 tong of lime 46,40 grams
3 pyots 8 tons of lime 93,60 grams
.3 pote 16 tons of lime - 187. 180 grams
3 pots for z'uardb at each end of the experiment.

Corn was planted in all the pots =nd weekly mess-
urements of the height of sta.lk was taksn d,uring the grow-
ing sea.son. Ai‘ter the stalks had rzached maturity they
were eut and weighsd chopped up into smsall p1eces, nix-
ed with the soil from the threa pots of their own series,
and all returned to thed.r respective pots resdy for Pl&nt"

1ng another crop.
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fable XXIII shows the effect of lime on the height

of the stalks in the test. It will be noted that the
plants growing on old soil in the first test averaged
almost three inches higher than those on new soil, but
that in the next three tests the stalks on the new soil
aversged taller than those on the 0ld soil and the aver-
age of the four tests show the stalks on the new soil
were almost five inches teller than those growing on the
01ld soil. The highest average height on the new soll was
made by plants growing on soil thst hed received four tons
of 1lime at the beginning of the experiment snd the 1low-
est average height was from plamts which had received no
lime at alle On the 0ld soil the highest average height
was made by plants growing on scil that had not had 8n ap=
plication of lime and the lowest average height was 1Tom
plants recéiving an application of edght tons of lime at
the beginning of the yest.

Table XXIV gives the results of the effect of lime
on plant growth as shown by weight Oof stalks on new and
0old soils during four sucoessive tests. These dats gh ow
that in the first test the old soil produced the heaviest
orops but that the total average of each of the three suc~

ceeding orops was greater cn the new soil. On the old soil




Table XXIIX

Effect of Lime on Plent Srowth on new =nd 0l4 soils.

Average of Highest recorded stalks in each pot.

New Soll

ee s t.q

014 Soil

; Tresatment

0

-2nd :3rd '4th

. 1st ~2nd 3rd : ath .

lst tost:tect:test :test :Avgrage- test:test :test :test : LVBrage

." Check

¢+l ton lime

<2 ton lime
¢4 ton lime

:8 ton lime
+16 ton lime

« inches

. 29.00
: 33.67
:38.53
+31.00
+130.33

$31.6748.67:38.67: 36.75
126 .6751.67:43.00:38.75

:32.67: 46%00:52000:42025
233.33: 50.353:56.00:44.17
:36.00: 57.35:49.00:43017

ins: in8 ¢ ins - 1n0hes

ina.. ins.. ins.: iﬂe.: inchsa g

56 67:29.33:48.00:42.33: 39.08
:34,33:27, 00:49.33:38.00: 37.17
:36.00:26.,00:61.00:42.67: 36.98
:36.00:26.335:51.33:39.67: 38.33
2 535.33:26.00:46.67:33.33: 35.83
23 33:38.35:53.67:58.35: 38.48

: AVErage

»
.

217,33

129,94

.
L)

:47-67: 55.57:46.00:41067

[
”»

:35.67: 51.61:47.26:41.15

L
L

O . '

ss 2e sufer oo

55 61: 28 8%: 50 33: 39.06 57 96

. ' 0

. , [
[ v




TABLE XXIV

—— — | ————

u

EFFECT OF LIME ON PLANT CROWTH OH NEW ARD OLD SOTLS
Average Weiznt of stalks in each pot

s o3 o8

No. of test- : 1st, - 2nd. Brd. 4th. ::  AVERANE
:Date planted-: Jan, 13, '20 : Jan, 25, '£l: Apr. 19, '21: Jul. 18, '21:

: ' : : ‘ E

.

Kind of
soil

[3 . . - . . .
. .

: 01d ::New : 01d : Few : 0ld

* L4 *
[ 2 -

o ml. esje® es oo

New : 0ld : Mew : Old : Hew ; 80T

L4 Ed
. .

woles se v

[ B : : : : T :

2 e o s o s o s » o884 . Ir8e : rwr%.: grs. : gr8. : grs. :.vrs.: TS, : 1rw. grs. gYS.

. -
*

; Check
_i; ton lime

:61.67 :59.67 : 40.00 : 70 00 104.67 149 67 : 71 sv 72.33 2 69.00 67.92 78.46

-—-———-— ——-—-———'——

:69.67 : 76,67 35 00 : 20 00 : 149 OO 14a.00 83. }O 98 . 67~ 83.67 84.59 84. 13 |

2 tons lime

ey A —— e — -y coreuan —— — -—-—-—-——-———-— ———- _q_——u—_—‘

:81.00 :173.00 -54 00 73 50 : 1 4.,00: 191.00: 87.00;: 99.50; 93.751109.2,101 .0

vem—— camaner —————— e —-—-——“c—.-— ——— ——-——-——-—-—-—

4 tons lime  :78.00 §8.33 : 39.67 : glgg lggggggggz_gmsmouoaneasmsg
L 8 tono lime  :77.33:75.00 :49.00 :109.00:147.35: Z67.35 70,59/164.33:86.00:143 9 114.3
{16 tons lime  :25.00 ::1.50 :;101 33 183.67: 158 . 00: 222. oo 54.50: 108 ggggﬂ gg_zgz_ :86.5
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the heaviest average from a single pot was made by

the plants growing on the soil that had received applicaté
jons of lime at the rate of two tonz per acre at the
beginning of the test and on the new so0il by the soil
having eight tons of lime applied to it per scre. The
swcallest average yiel¢ was made on the old soil from

pots receiving no lime arnd on the new soil from pos®
heving stil that had received applications of limes at the

rate of one ton pe#acre.




SULHMARY .

?he soils of Guam present many characteristics that
are peculiar only to that island and other tropical places of
similar formation. Climstic conditions are such that the soils_‘
run together during the rziny seasons and pack very tight&ly. \
Investigationel work with these soils was conducted at .\
the Guem Agriculturel Experiment stetion and on their ferm. v

Chemically, the soil contains & high percent of ironm,
eluminum zad titenium. ‘‘he new soils contain s higher percent
of the iron in the ferrous state then does the older soil.
Chemical analyses show that no element is lacking for plent
growth.  Phere was practicelly no difference in the chemical
composition of the two soils used in the investigations, lmown
88 Newly-broken grassland soil and old productive soils.

Physically the soils are a clay losm underleid with
g stiff clay. The newly-broken soils are poorly eerated and
exhibit a tendency toward acidity.

Phe newly-broken gragsland soils sre not produciive
until some months after being brokem. When first planted to
crops, they produce only dwarf plants which often die in a shor?d
time. FEach svcceeding crop is better than the preceding one until
the erops produced yield normal returns when compared with the
older more productive soils.

Investigations consigsted of field and pot tests in
2 comparative way and results were determined by the effeect of the

treatment on plant growth s measured by height of plants and



total yiela by weight at the end of each crop season.

Results in field and pot tests did not check closely ex-
cept in & comparative way. pirst plantings in the field on new
S0il invariably grew slowly and the plants were dwarfed, many
eTops dying tefore reaching 8 height of Six inches. Each succeed-
ing crop produced better yields until: 211 equaled or were better
then those grown for comparison on the old productive station soils.
First plentings in the pots did not make the growth that the crops
on the 0ld soil made but no difficulty was experienced in securing
a stand, Second plentings grew slowly &% first but in most instances
had made es good plant growth at the end of the season as crops
planted on the o0ld soil. Ieter tests on the seme soils gave
greater yields and larger plant growth on the new soils than was
secured from the old soils.,

, In the mamurisl requirement tests made in paraifined
pots, it was found that the heaviest weights were made by the
| plants growing in the soil that had been treated with: polassium, .
velvet beans, snd phosphorus and potassium on old soil; and sulphur,
barnyard mesnure and nitrogen on the new soil. The grestest
amount of transpiration occurred from those plants in pots treated
with nitrogen alone or nitrogen in combinetion with phosphorus or
potassiam or with both,

In the work to determine the possibility of grass roots
excreting a toxic substance poisonous to other plants, the asta all
8how negative results.. However, the first season c¢rop yields were

21l less then on the older soils, This is accounted for by the




poor aeration of the soil uniil it has been cultivated for Some
time. The reason the soil in the pot tests recovered productiveness
gooner then the old soil is probably because they were in hetler
tilth and for this reason weie better secrated.

Crop adeptability tests showed that where it was
possible to irrigaste, rice could be grown successfully on the
newly-broken grasslands. In field tests; grein sorghums, especial~
1y Darso and sbhrock Kefir, mung besns, cowpeas; sudan grass and
pineapples were grown with pertisl success soon after the land
was broken and with fairly good reéults during the second se8SOD.
corn, tobacco, soy beans, velvet besns, cotton, roselle and severzl
varieties of sorghum and vegetables were planted three or more
times in succession and 8lthough a good stend was secured in &ll
tests, the plants all died or produced dwarf and inferior planis
t0 those grown on the 0ld soil. Pot tests with new soil, probably
due to their better physical condition were not so long in resching
g productive state. In the pot tests, kafir, cowpeas, corn snd
ricie gave normal yields after the first test when compared with
t+he 0old soil. In determining the effect of commercial and local
fertiligzers on pl%nt growth on the new apd ol soils of Gusam during
five consecutive tests with 156 pots, it was found that the
greatest growth 2nd heaviest yields of corn were secured from
applications of nitrogen and phosphorus or combination of these
two fertilizers, green nmanurss from turning under cowpeas and
velvet beaans snd from barnyard manure. sulphur, ceoconut husk,

ash, bat guano snd ses weeds gave the smdllest plant growth and the




lightest yields. Iio fertilizer was found that would overcome
the unproductiveness of the newly-broken grasslend soils during
the first plantings made soon affer bresking the land.

In & liming test emck soil was given applications of
lime at The rate of 1; 2, 4, 8 and 16 tons per acre. Opne=sét
of pots was 21so used as & check and received no lime. Lims
applied &% the rate of 8 tons per scre on the new soil smd WO
ton8 pexr aore on the 0ld soil gave the largest corn yields.

In none of the pots did lime overcome the unproauctiveness of

tLhe new So0ll during first crop tests.

Conclusions.

The orops best adspted to the newly-broken, nnproduetive
grassiand soils, during the first season after bresking the s0d,
as found by these experiments; were cowpeas; rice, certain grain
sorghums and Piﬂe3PP1és. After they have been cropped with
these plants for three or mors seasons the soils become normal,
probably through better seration from cultivation and other crops
nay be planted with the expectation of securing normel yieldSe

The use 0f cowpeas &nd velvet beons as green’mazmres.
bernyard menure, nitrogen and phosyhorus; singly and in combinations
of readily availaeble forms of commercial fertilizer proved %o be
the best fertilizers to secure high crop yislds with corn oam both
the new and old soils. Ho fertilizer improved the new soil

gsufficiently in first tests as to be comparative with production



from 0ld coils. Lime on new soils greatly increassed yields.

Yhe unproductiveness of the newly-broken grasslands

~is probably not due to grass roots excreting & toxic substance

put to an ccid condition ond lsck of aerstion. <his c&n only
be remedied by cultivation and perhaps more guickly overcome by
the 2ddition of lime ot the rate of 8 tons per &cTe. Groving
cowpeas and velvet beans on the tilled soil and returning the
vines to the soil improves the physical condition in & short
tinee.

Tillage to improve the mechenical condition snd aserate
the soil, green manures to improve the physical condition and
add fertility, growing crops adapted to the soil, and applying
lime when necessary sre the only precticel mesns of soil meanage=
ment suited to overcoming the unmproductiveness of the newly-

broken grassland soils of Guem except bY fallow cultivaetion for

several mouths daring which time the soil becomes wrofiuciive.
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