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iccl. CoJ..lege. Sn.ch be:inc; 'the case, 1t i~ thou.~:;ht that con• 
l 

cid{;\rci>'ble spilc~ sho11.-ld. bci allotted -;o d<.ffiOei:!.ea data tlhioh is 

I' 



1:cthods 0£ ori111 produ.ction and soil management are 

vory primitive end t11:ffer in many r<?spccts from thoso in more 

:r1ewly trol:::en, '"liherc is ti nar}:eet difference in the production 

oi certain crops. t:-ith thcac x~,.cts in r::ind. ti ~re~iminary 

ad.a.pta.bility ·to c1if:fereut soil• soil conditions and to diffQ,rent 

eoi'l treutmci'.t.ts. ~he invce·t;i:,ra.tiona :r~i;;~-e bt'.'en d1reoted principal• , 

l.1' tows.rd a. stu.~ o:f the nswly-l>roken .g:re.sala.nia in eompa-rison 

With the older and more proch.1et.1ve soils. 

The scope of tho preaont study is. as far as is 

posa:Ull.e., to dete1"roine l>y ,:ate of g1•owth and yield:: ('l} the 

beet crop or orops adapted to tl1e newly-broken, 1mproduo:tj:ve 

e;raseland ao.i1s; (i) a aystor.1 o:f fe:rtilizi.•:1s to acoure a. l!iffh 

~iol.d of co:r.~n on the old a.nu the neW'ly•brokell soi.ls; tind { :} ) 

a possible cv.u.ae snd :rer!le~"' :tor tb:e ur.1,p:rodnotivoness of t.lle 



:the need oi t;reate:.i:' :prodnction of :fi:,od for the 

ir1arca.aing popul.D.tio:n l'.£0 n1ade it neoesat-i:r1 to cultivate new 

0.1 .. cas o:t llmd in Guam and •with the inoroasing u.ae of modern 

im:ple:ucu~s nnd 'tools this hao become possible L~ a shorter time 

thm1 could :ton·,1orls· have been the case. The extreme d:wsrfing 

and dyil13 of p1ants and who1e ororjs often fol!' severa.l suo

ccaGive plantings on 'tho newly b-0kon grassland have given 

&'i~. ~ ... ""' c',~fl~ A"l"\rft puobl"''"'-'l .• f"''l 11 J:t>t b · ,., k .a . ~ ., ..... 1,3....,,.....,..,u..;i di. "-'= z:nese so· s a.A. er e:z-..ng uro · en an.v. 

allowed to ,.-emo.in fellow for at least two orop seasons s.nd 

~::.f'tor an oocm.sionnl pl.otving du:ring this ti.mo $re the most 

fe,:rtile and pro{lu.c:tive on the island. 

Tho ;neceasi t-, of inorea~ing the crop 1and area ~rut 

the i1n11ortenoe and need of study on 'thin problem coo be 

tbo:r,ou.g:hly a1>1}reointod f'rom i,ho folJ.owirig extracts taken from 

gxecu.t:l:ve Gonertl.1 Or,te:r no. 289, promulr:~ted J.l.n&~et ~. 1918 by

Capt. :{oy e. smith. Governor of Gtm,m Bild co~dant 1;an1 

station <ind 1~ecuti-ve aetieral. orde~ m,. 51& do.tes June es, 1919 

by n. \'t. Oilmor, Gove1"l10.r of Guam and {}Om:t!e.l"ldattt of naval 

;;;;ta.t1on. i'EIBJ1c0:tive-l~: n11xecu.t;ive Oenersl order No• 289. 

ri,onthly tre.nsports u-1 the 11ost, a.na. the possib,ilit7 of eimiltii.~ 
c~ 

m:Laaings :i.n ·the ftrture, all point to the a'lecesaity of inel!eo.s• 

ing ·the a.gr1oultural and an1Jn}ll toot pl"Odu.cts of the isla.na.~ 



~l~ie is necesse~~ in ifhe first place for pure sel:f-proaervationt 

in the ~eccmd ,place to reliei;se the I:edcral ciovernment of arq 

obliantion of tm.ppl~int food to Gnsm of a kind that oan bo grown 

on tnei iaJ.gnii ond rthioh is noeded eleowhe::e.., n 

"2. '' It ia the:t"efore ordersd and decreed that from th@ tlate of 

this order every able•boc1ied ~ale inhabitant of the iolc.nd 

bcttveen thP aGes of aixtesn ( lG l o:nd su:ty ( 60} i.roars, not 

O'fiherwiso fully e~10.tJed in so~e uso:i!'u.l oocrttps:tion u11a11 ;Jive 

his wl1ole time, or hia whole unoac111}ied. time to agriculture o~ 

the raiaing of oo.ttle, :fooa. o.nirnals or -:,oultey., ~his tt!!le shall 

l1e P,U.t in on bis own 1and, or mider em1>loyrnent to othe~o, or on ic.le 

land nnder aove:rrt..'llent or private ov1nerehip for ~ nomiri3l r.'enta1 •. 

0 5. ~he work of ~ood production 11r~soribed by thS.e ordo:t sh:lll, 

however, besi.n at once." 

"Ex@euti.ve General order rlo. 316. 

l. Ezr.:ecu.t 1ve General Order 110. 289 1s be1~eby modified to take 

ettect on flnd c.~tar Ju:ly 1. 1919. The fol.l.owing rules will be 

observed. u 

16 years. of age on d under 60 Jeare o:r age wh.oee· 00011.pa.tion. ia 

£a:rmin!l or who has :no rot1tlnr r:o:r.•k will 'be :requ~ea. to oul.tivate 

a:t leuat on~ hectare o:r land. People who own :no land must work 

for thoae who hove lv.nd or must lea.se or p1.1-rcb.aae land.s'-

"E:ach .fmri:11!1' of three 110rsous a.ble to work, all or a greater 

l)E.itrt of the time ~111 eult:i:vate at least the f ollor-r.Ln{l cropa or 

thoni equ.1vo.1ont if the land ia better Stt1 tea 'for ot1:ic,r erope. 



o! :rood throuch::nd tho year. 

i1 ,:o.cl: :;:ar;1ily t1ill , .. lso ~lant the following tress in 

1ooalities wtei·e they will ~Ircrw 1.mtil they have nt least the 

fo11ow1UB numb~r growing.: 3 alligator pear trees, 3 mango treea. 

3 grapofru.it treea, 5 lemon t:r:ee2., 6 oran~ trees, 10 pa.pa:J& 

troes ( lu.rr:e variety), 25 coffee tre~s; one yeta itill be allowed 

for 11uttinfJ .. iihis 1nl:rU.f!l'E:.ph in effect. 1t J, O 
/ 

,I 

.\l·thot;i.,;h the cloterrnina.tions rnnde ,,-fn the pot teats mtiq 

1-1ot have 'tho dircot \T!l-ltte o:t field tes~/~1;'.'lce the soil in sMh 
/ 

t 

ooaes iru.a not L"t a Itnt:ntn,l ::1tate1 and/other conditions were 

abnormal, they were vnlu.nble fo~ stt~ing the relationship of 

,lifforent soil types tind the effeat of fe:rtili~ers ttpo11 t'he 

phJaloal :ra.etor2 i11fluenoine plant 0,'"?0'Wth. 

J.eview of Litera.tu:ra, 

very little inveotif!o:tionel work has been ttocomplished 

w1th tropical soila and co:naoqtu~ntl~ the:re ia littlo tll'Silable 

11te1:ature tl~t pertn.1ru1 to the :prtasent st'lliiY• It seems ·to be 

a. generollW acoeJ1ted f'aot tllat the new eo1ls are not prodn.ctive 

untll. after thoJ' ha.v~ ba8n tilled tor s011e ti'!!Hh 



,_ 

w~his type oi soil is cl:s.:.rs.cterized 

It is 

·this 30il. show tllfl.t tihe no:emnl. sot1 iS be:ne:fitcd by limir..g and f'e:r

ti11zo:rs. 1-:·1t1•ogen is the L':ost eest:nticl el.em~nt and r::roba.bly 

increases f.;he :lield as r:1noh as v .. cot:rnlete :fertilizer." .. 
' 

:r;Jert&i-n o.reuu of this soil 1ihat hv.ve lonB b~en in 

u1n wlmt the ~aicl:mossn oonsis.tB has not been determinea.. 

but it ma~ bo ill the biol.ogieal condition o:f the soil.., u In SJ}~&king 

of uhe res111 ts of sppl.icu.t ions to these '1aiok~ aoi1a they ;;ound 

that 0 this s~oitls plv,in1y th-"lt the 3rowth 0£ oane oa soil in this 

condition is 11t;1it,.ed b~ ooma :factor other tha.n the aupp1)1' of r~iner&l 

In sttidi(HJ on a.aid .. soi1s of r,orto Riao. ?~,oew ( 5) reports 

that if a nttz-cd 0 soi1 be dofin.cd. iis one wbioh, nohithfftc.ncting the 

·,np1G a1n,11cat1ons of fortil.izers. does tiot produce s. ao.ti~3fact0ry 



soil in question. 

lcar{J;cl" QI'Ol,;S then 'the aoil i~l"Ont the Station fu:rm. 
) ' 

1 ! 1:elly (6) of i;h(.l m.1.v;i1.ii station found that nitri:fiee-tion 

tc.1:es ple'.;e ill i:a.1:uliian aoila after aerated conditions h~\"e been 

r.najJ'}ttiincd for a. r:oriod o:t aove:ral montha, but note i~me«1atcl.7 

on the c.olloid&l soil films. 

porta:nce of i~1ai:ntaini:ug 'the: beet ao~ation poaaible by :r:otat ion of

crops inoludi:n[). green ma.n11.:ri11g ... 

1:olly ,. roG~oree p,.,nd Th0t1paon { 4) in their stud.,V of the 

o.o.idi ty l)f H~l7&iio.n soils sa.1 tr.,.a.t it hna been suppose-a ·tb8.t the 
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slow 

It is a con11on praotico 

considered 't,?1a.t duri.ne; this aer~i tio7 .s11::s.mon.:LticD.•tion and 

nitrification u:r.c ctioh st1m,llated to a consider1 .. i'bl~ extent 

end the biolQgioal oonclition vm.s ioproveci until iibe nit:rosen 

became o.vailablo i~et enough for n1aximum growth of crops • 

.t'.i..G far as co.11 be aotor.mi.ned no iuvestigat ions previat1s 

to theoo ho,vo evor be.en aonduotod mth the ·u.nproa:u.ctive new17 

o~.ops and, cultural rracttees 111 (!t1atn. 

The moat oomr1H>n crop end at ·the snme time the l~rgeet 

o,:nd on,ly ca.sh or.op f::rown 1n tluam is tbe oocotlllilt :trcm which is 

1Nile oo:pra (t11e dried meet of the coo:on,nutt t th.0 on:t:v 00tm1e~i&l. 

i: 
• I 
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Cotton hgs been ~ro1.vn to s. ama.11 extent but the plant ia not'1 used 

wore :f:'or 0Y-nrun011tal pu.rpoaeE tJW.n :for its :fiber. 0<>1t"Fee.s e.nd 

a number of eor 01l;n.ms ha.vo been introduced nnd are alo\7~'"' being 

with thoae in use in tho United statos. The farms, or·ru.nohes 

no they ure cc.lled i11 Ou_a.m. ere very mrttll, cancrull~r consisting 

of leas tha.n one to onl;r a few a.ores in oize. l:uoh of the form 

opei"C.tio:n is done by hnnd la.1,or but on the lowlands it is 'becoming 

mor0 oomrnon to uee a. oare.bou. and. a sme.11 on.e-lumi:.lcd steel p1ow 

th~t• tat:err a, :fu.:rrcnv four ""1.a, six inehG$ in v;1dth. Th:LJ ont:f1t 

vi,ith a &1sll 5•shovel cu.l·tiva·i;or 18 ·;;11e most m;')dern agricultural. 

equipment on the isle-~nd and is well ade.1,tod to loo~ conditions 

~.-t tt1e· 1n:c~JE'nt time. A ~n w1tl1 a good anirna1 e:n.d ~i steel plow 

can breck an aver~i;e of alH)ut one acre of :Land during a. weok a.t1d. 

\'1i11 f'arrtl mEt:O~f timos ovor the area of land cthat a 1nt:.1-11 oan ?~Mdlo 

\7hO doeo all the work by hnnd. 

crop seasons. 
'£he ol:ltna.t-e of G,J.&t.a i?, str1Qtly tropiee.l bui is 1.otflperee 



planting amioono <luring t?1Cl itcar. one o:r these is in April or 

LB-Y ju.st eftor "lihc rams begin ond the other in Nove,iabe:r a.a the 

Soils. 

The soils of Qua:m···va:ry considerable in the 41ffu,f;)nt 11s.rts 

of the island. J.s a. whole they n..t-e a redieh col.or but are :fonnd 
I ' 

in ull. ~lU~t~~ns :fro--.!l bright :red to b1ack wli;h other mi;:.~tu:ree 

'beir:ig :p:resont.. flu, GOlor ,;-~rieG gcccrdinc~ -:..o the oontont and 

tr'at::tt€ o:r Oi:ddation of ·the iron,, the amount, of o:rga;nio matter EWf. 

;:;ho we:tor corrte-,rt. Ili the 10,vlnno.s the soil 1e d~irk :red or brown 

! whtlo that 011 the hills ia a li.ghter color .. 
!'• 

Jfi,o;u~e l s'hows the typical topo~a:pl!'Y of the lantl 'b&ek of 

th~, O::h."Pet•tmenl sto:tion o.nd to,1a:rd tl1e lowland,., ~he tillable lan?I.s 

G"t1ch a.a this s'tttdf deals with generally o'l<n1r in oomparativel1" 

emn-ll. 0,1-.caa 0£ irrei~lo.r size r~nd er;apa between the hills ani 
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bnt has la1e:n pv.::ti.ally Cto:rived :from washi:lg:s from the hil:Ls. In 

the lowlur1oa "t.il:o ~urftico 9oil TD.ries from a. loam to a heia-v:y clay 

erul is underlz.id with a heavy i~!)ervious clay subsoil. The upl.DJld• 

soils si-e sh.A-llow, light in color a.nd wi1erc badly '18.Shed fj.\°e of 
,. 

In the :northern rart of the island the -.oil 

is ~ovored wi 'th for-esta but th~ oa,_rther,1 :y~t of the isl~nd where 

it is. ~1 r._ e .. .r.oll.1.11.g is_ coYe'.l~e.d with a. den~e eoa.ree growth o-f sword 
7v ~1 .d l ' cp·:asa · miscc:u:rthus xt or.a. u us,. 

:Elie virc;i:u lowlmi<.is arc co.v(•l"od with a heavy growth of 

·pri110:lpel g·ri.1.sses in this !,d~-tu.ra is ~~-nd:topo~ a£_icul.a.t1.la, 

loe~ill.~? 1-1.11otni t12 °r:ne:Znl:. n 2he~e 1owla11d soi.la after bci:1g unier 
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ru1d 

cnnd:i:tious will be u greiat help to the Glli.!.l''.1. :far.Aer as it is a 

It WfHs oe:pecial1y serious du..:i. .. in~ ..._, 

·r..te 'Wal' whe:n this island was largely cut off frotl the ma.inland 

und had to inoref.l.ae food stuf:f to a. greater extent the..n ever. 

Fh;vsioGil.ly this 



Figure' 2 

Panoram:i.e view of nev1ly-brokon grassland on the 

Guam R}tpcrir, 0nt station. 



Fi@iure 3 

View o:f tho old i>rodu~ti vo so11s on the Guam lj;xperiment station. 

------- - - - - -



J:'iac. ati11d {0.25 tc.l O.l 1:n. rn.} 

Ve1'"y :Zine s~nd (O.l. to {l.05 lil• m.) 

dilt (0.05 to 0.005 m. m.) 

newly-brol:en soil 

1.1 

9.0 

old aoil 

.o 

.8 

46.2 

2hesc i1.n,:,i.l;trH!S show tr.t~t only a sli.;ht di:f:fereuce e.xists 

be'.tween the two soils. :lho ncrwl:r 'bi"Ol::on soils nr~ not disinte-

the 

yea:r. Baca.use of it~ h~lt:v-y nctrtre -:;:;h~- ~oil drains poorl~ in 

oeaaons o:f hmt\7 rmtns e,na ba.I~,s bn.rilf dtt~ing the dry montha. 

:uu.r1i1e 1>r.01o:nr;ed dey J)criods 1.;'h~ s~-,il cracks 'tadlY iind 'fie.au.res 

to a uepth of aove:ral feet a~ th.:,:_;t it drie~ out to a confider-

th~ \'JO.tf:lr fo:r eom.e time u.n1·ess arainO,'j'e is 1!1xeeptionaJ.l~ rr,ood,. 

;;11~11 pnri:rio.11:;~ dried or baked it is 1;mpooai'ble, to Cliltivate 

the so11 i:~ii if ou1t1"fated llhen too wet th& olHJ' will pudil& 



arr 

~e.ltinJ it irnr:.ossiblc to aeou.rc a friaol.e soil. asain for some 

~hue i~u.:eing J!'.;.1rt of tre year the aoil is in poor 

ro.ine foll.owing u. dry period. 

Although e. large part of tl1e pre~ent investitr.:..t ion 

eonoistod of 't"!Ork with crops udaptecl to tho two ionla.nd soil• 

o.lrc,a.dy me11tioned a bric~ su.rvoy. {l:f the cbomico.l cor.1pooition 

o-1! tho coils ni11 1)o of intercwt in ~i:o....-:inr; ·tho wide vs.rio:tion 

in "'1.ihe soilo er~ the island as well a~ showi:1cr the oloso 

r<='le.t1onship thtit c:tistc-1;etY!C'et so11s r,f simil:J.r :torma.tlon. 

1;tJ.ton ·,-:hi tnoy, Ohicf of ~~11c ~:.areau of ~Joila, Un~t-ad etn.tce 

;;e-pu.rtment of agricu.11a.tre. sa.;?a of some of tho aoil ou::11}lt'B 

:frr,n Gu.~m; "'2heso soils{1)a1~c in sovott.l '"•eo})CCto tho u:->,i'.1; 

peot'lliar chamica:tl~ tho.t we 'have enoountcr~d in our l~'t-01·ntor7.. 

Soils of SOT!'!OtvhO.t s1milu.r c1,a1"GC'~C'!r:i.ctics ill OOTOJ.)OSi tion 

al.tho1113h 11.ot ao e-xtreme ttJ."o found in ·,m:;.wu.ii. :r 

To.bl~ I shot?S ·tho ohct~icn.l u.nnlyses ~f aotne of ·:;lle 

soil.a of the :.telo.nd. 
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• 

sample: 
No. : 10oat ion 

1 

2 

3 

2, 
i-.!8 . ., 

29 

30 

31 

32 

33 

34 

56 

36 

37 

~ 

: tJe,iedo-u.pland 

. do-2~10~·.-1r±'aoe • 
. ' . do-m.1.osoil . 

• P:lti-towlnnd • 
-a.o ~ a:10 au.r f aoe 

• 46-rice land • 

• d6-,irtos2r.ta0e . 
• do-rice land . 
• iiO-tH.tilcar.i;.:;;i.~t:.t • 

: 1.08:2 .02 :18 .66:38 .35:0.3? :2 .09 :0.10:0.13:0.4!~ :l.84: 0,-,63: 0.82;33.6 

t &.99:2.09 :21.31: 41.26:0.31:1.40:0.13:0.12:0.40:l. ~:t4;0.42:0.Ja :28.66 
; 

: 0.83:2.12:21.00:41.71:0.24:~.84:0.08:0.ll:0.39:l."16:0.51~0.28:27.'16 

: 44.32 :o.ae: 12.ao: 23.63 :0 •. 10 :o.a1 :~ .46: o.Go:o.35 :o.og :0.13.: o.aa:13.41 

: 43.86:0.83:14.42:~3.61:0.62:0.82:2.93:0.61:0.34:0.08:0.09:0.19tll.V4 

: 44.03:0.82:13.58:2l.4l:O.l6:0.87:2.44:0.6l:0.31~0~05£0.,it:0.42:l6.l6 
,_ 

: 44.19:0.82: 16.61: 22.6'1 :0.48 :o. 72: 2.80:0.62:0.32 :0.05:.(}~09 :0~,57 :11.49 

• 4•1:, Oy •o C;O ·14 l.i~• .;,~ 61 ·0 ,i.o.o ·r.,o .-..;, 5·0·0 i::.a •O r,z;; ~0;·0··'8"·--0· <u··•· · ·o ·'2 4 1·f'..l ou • tJ•ti4"&• ♦Ulo,• . eu'iil •• ,..,. • .~ .. ·-•'"'•'-'•· .• flUile •IIIU• . .-. ·. ~:'.•· ..• •v : U♦ . .,, 
~ . . ' , ' , . ," ,;, ~ ~, 

! 44.74:v.&t :16 .os:20. 94:0 .20 :o. 75:2. '16:0,65:0.3;3:0_~olhQiba :0~.23:i0.94 
l.66 · ..,. . . ... . . _ . 

: =Iara~uo-cooonnu1,e 0.12 :O.O5:O.26 : o.26 :tra.oe 49.4A :O.O7 :0.5~,.:~_~?T .. ~~;,ff :0.,58 :4'1.-33 
, ' . ' . • ' • . -~ '' • --..• _, • ·.7 .- .~.: -·: ;_ ~- _' 

: Taragiu,-!)an.dy : t».~o: 0.41: 7. '18 : 11. 79: O. l 'I :22.01,9._98_:0.46 :0.411,_;J~~;R:,3:1.:52:4f.h2B 

: 1rara:rue-~u.ndy town: 4. '17 :O. 43: a. 6 9 : 13. 27: O ."30: 20·.14: 1.20: 0.27: o·._®];i:~~,~lilts :1-~ 40: 46. 7 

: 'J' ar11~•1e-oc. ~.rce · :' and :O .61: o. 04: 1.16: 2 .12: O. 06: 47. 06: o. 33 :0 .06: 0 .,.,~;iJ<6}J :O <e45: 41i. 06 
. ~ ",, ~· . '. 

: !!~era·~ae-: and.y 1oarr1: !3 .69 :O.45: 7 .99 :13.76 :0.33 :22.~8 ~O.88:O.2.2:O.46 :4.t6:0.90:~:.•t6:45.97 

~ 1 u."t~~\i.ie ... oocoenu.ts : 5.4'7 :l.O6 :11.20: 29 .10:0 .. 62:6. ?O:l .46:: o.50: 0.22 :0.,40:0 .• 18 :,\ .• 40: 41. 70 
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In 

nJ.so t·h: 'lzou ~ .. nu aluminm1! \,!':ile ·!::i:hosphoruo 1a relatively 10,v. 

In the s~;ir:1t-ilcs :from =:u~a~Re a:t. ·hho north e11d of the ielsnd the 

1.ow s:l1icon, :l1.•on f:;.nd a1'llm.inu.n:. content and the hi:~h ,,al."oent of 

ca.1(}iun phOS}?horn.a and loss on ignition aro atrU.ciz1g f'eatu.rC!eEh 

:ln nuoh o.:t the !treocnt ;":~ti.tdy. 

na:rfoce soil Go,nr,·1c-o -rrorc t;r1kcn to u- av.11th of G ~/':5 inches 

:f',.,n.d tl•<~ c:.vcra.".";O nno-1.Jrscs wore tat-en from .o::,il 3t-:-,:r:il.cs ~m,s ~ 4" 6, 8 t 

\Jer~ tck<:n. :f.:rom 6 2/3 to 15 i-:1ohcs deep ~.nd the averf.tge unD,lJ.tses 

were tnI::cn 1!'roni t:oil. ri,J.n",les non. 5-, 7, 9, 11i 15, 16, 17, 19, 21, 
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10 larc;e SC.Y4i)1ee taken fr~ the pr-odue-t 1ve cul tivcted old eoil 

•n the experinent otntion. ~he last t~o ere the soils ~sed in 
.. 

most of the pot tests in much of the prosent st\Ji!.7. In all the 

station. soils it will b~ noted that t~.e anaJ.rses abow tlto.t the so11 

From the chemical 

standpoint the outstan.a.ing obar-acrtcria1iice gf the sta-S101'1 eoila 

are tht' hif-:h ccn";ollt of iron nna al.umimun. 
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- " - - - ~ - - - - - * ~ ~ - - - .. - • - - - - - - ~ - - - - - - ~ - - - - - - - ~ - - -
.Qo,. ;il'•82:i11 02:i•e~03:kl~03: :Mr1 0: Oa. 0: Mg O: E:20 :Ba20 :Pc 03.: S 8ij.: li : LOUS 011 
- - .., - - - - - - - - - - ... - - .... - - - - - ... - -· - - - - .... - ... "" - . .... - - - .. ... i.aiit.en-
~u.rf aoe ~oil& 

4 :44.ii: .98 ;ll.80:2l.V7: .2i: .82 :2.&6: .6~ 
6 ; 44. 26 .98 : 13 .2u :23.23: .23 : .a6 ;2.09 : .66 

a • 44.22 1.00:13.36:tt.48: .29 :.ae :2.33: .o4 
10 ;eo.10: ~~0:11.32:~o.40: .11 :2.ts :4.11: .74 
12 :46.68: 1.06:12.62:22.tf: .22: .86 :2.34: .,4 

14 :46.27: .83:12.&'1:22.44: .al :l.84 :l.91 : .30 
16 :44.'16: .?2:12.tiO:tl.01:.208 :l.Ol :2.21 : .2'1 
18 :44.52: .1:$0:ll.OO:i;'.;2.62: .21 :l.21 :2.27: .2'1 
20 142.20: .69:11.34:21.94>: .1a :2.lf :2.07 : .o7 
22 :46.?0: .4i:ll.50:2l.40:.067 :l.91: 2.66: .50 
24 :3~.6o: .02:11.00:20.10:.102 :o.7o :2.00: .53 
26 :40.00: .60:11.io:27.00:.115 :2.00 :2.20: .sa 

: .40 : .os : .12 : .186 
: .34: .oa: .o5: .22 
: .ao: .og: .12: .21 
: .41 :traoe: .04 : .12 
:trace : .10: .oa: .21 
: .06 : .16 : .12: .31 
: .20 : .2'1 : trace: • 06 
: .13 : .24 : .oe : .::o 
: .12: .2,: .oa :.2vs 
: .66 : .28 : .18 : .29 
: -~8 : .33 : .. 178 : .37 
: .71: .27 :.196: .28 

a'abs11fface ~oil : : : 
b :4b.90: ~91!13.67:21.12: 
7 :45.0ti: .98 :ll.52:23.75: 
9 :4o.~O: .90:lJ.76:2~.20: 

ll :60.18: .81:11.77:20.34: 
13 :46.73: .96:13.13:24.42: 
16 :47.14: .7?:13.82:~2.88: 
17 :46.60: .92;13.12:23.98: 
li :46.69: .94:13.25:25.02: 
21 :46.68: .96:ll.34:21.84: 
23 :50.?0: .49:11.90:23.40: 
26 :3(J.40: .~?:10.90:29.20: 

.lY: .90 ,s2e98: 

.26 : .68:2.66 : 

.18 : .62 :2.93 : 

.11 ee.ea :,.10: 

.13: .90 :2.66: 

.30 :l.41 :£.49: 

.151: .53 :2.46: 

.16 : .'If> : 2.50 : 

.12 :1.69 22.1,: 

.oe2.:1.7o :2.62: 

.118:2.40 :1.98: 

.33: .04: .u : 
: .52: .04.: .14: 
: .36: .07; .06: 
: .3'1 : trace: .04 : 
: .21 :trace:traoe: 
: .06 :traae: .04 : 
: .12 : .38 : treoe: 
: .19 : .441·: .Oi : 
: .11 : .26 . ~ .o, : 
: • 67 : .oo : ·.11 : 
: .66: .,31: .226: 

.Gt : 

.66 

.13 

.oo 

.45 

.60 

.33 

.39 

.03 

.24 

.io 
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Table III •. 

.average Ohe111oal Annl;ysea of So1l3: on the 

. Guem. Experiment atf;ttion.. - ~ - .. - - - .. ---- .. - ... - .... - .. - .. .. - ... ... -,. -• - -... - .. -- ---• • • ----• Losa of • • 
02: .i1e203 :Al203: Kid 

.. 
• Aver: ~i 02::r1 Jin 0:0a 0: '.; 1 0: 0: Na20::P20ti S05 i Ignitioai .i.dJ • • • • • • • • --- -- - .... - ... - - ... -- -- .. .. - - ... • -- ... - ... - - ----.. -... • --- lilt ... --• ., 
• fJur-: • • 

.79:12.l?.S:22.~_2: .19 :1.81: 2.46: .44' 
• • face:44.11 • • .36 ·• .1a • .10 • .23 • 16.13 • • . • • . . • • • 

• i)ub-: • • fi 

• Sttr-: • • 
~16 • • :f'ace:46.56 • .'1~:12.74:23.56: :l.38: 2.74: .42 • .30 • .1'1 • .07 • "'l • 11.22 • • • • • • • .... • • • • • .. • • 

• 148W :4~.68 • • ~2:14.~J:~1.08: .25 :1.17:. 2.28: .57 • '"9 • .12 • .25 • .34 . 14.72 .~ • • • • · .. •· • • • • • • . • • 
• Old :44.b7 • .U2:l3.96:21.50: ~29 :1.2~: 2.20: •• 6 .. : .26 • .Q6 • .• 20 • .29 ': 14.09 • • • • • • .,, 
• - - .. - ... • - - - .. ... -- -- .. .... -- • -:-- . .. ··- .. -- ... .. .. --------, .. --• --- • • 
• • • • 
• Aver:44.CS • ,86:13.2~:22.09: .22:l.39: 2.42: .47 • .zo • .15 • .16 ·• .2·7 • 13.79 • . • • • ·• • • • • .. • .. ... -- - - ... - - .. • - - - .. ----- •· ... .., -- .... ... --- ... ... ----• --- .. ... .. .. ... 
• • 
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soil s ~ud tea ,~nd o.r(I u~od in cOL1pu:-inp; ·the results obta.i110d. ill 

the :pot testc. ::.·ot te~tG ·:,c-::e ecr.duci.cd to fu:rthe.r determine "fihe 

poe~ibility o:f 

been n~oken one or w:,re p'.;;,t.1~-e, ( 4) ·,::r:tcct of comotirciel an.& 

loe1J.l i'r:ctiliz0r avp1.iou·~ ions on -i,10.nt ?:.ror.;b on old E,"nd new ,, ... ; ~ ..... 

soil~ of Gua.:m .. ( 5) ;-::ffeet. of limo on y1ln,:nt ,:.;rowth on tl1e old nml 

new -soi.J..s of (}t1&m. 

:Jocori!)t:i.(nl und ct:1-c or :cote. 

ljo•i;s consisted. of xive gU1lon kerosene or t-;t1soline C?...fiB 

:fill.cu. Wi\,!~ soil ~nd r't:'ovid.od with nern1a ::o:i' d1·c.111a1!e • i,.:il soils 



-~'"" "' ~ 
~ l:_J ~• 

w.i. th r,ic.ot1ne aulphr~te ~~nd korooene ernn,ls:i.on f"or t':he various 

ai;hifis· e:t taokin~r the pln.:nts. J!owa.ereo, tobt!ceo lnnv-?n wore ~:Leo 



- ,-
' •; 

. .:Ji{ilt,i; ·~c.c-~..i•_-.~,"-' '.· ' :,' .''.:\'-----~~~-"-·--'.-

Fit;Ure 4 

!i 
7171 ._ - a "' I .~-------1 

Showing arrane;omonts of 1>ots in tests -

_i 



~ ; .\ 
- ,1, ""-~ '- .. 

~-,.,-, .... ~ - - -- ~....; 

.. 

fertilizers. nBonnt of \rm.te.r s..dned to tbe poi,s,. urnou.nt o.f tra:us

piro..t;ion of \~.r,::.ter' f'ro1n plr .. nte drr:C'itg the cspel:itriente, We}iglrt atid 





. 
• .. . 
• • 
• . 
• • 
• . 
• .. 
• • 

Table IV 

Plan end Pot numbers in Test for 

Mmturial Requirements for orops. 

...... 
• 

- ... - - .. - -- ., 
• • • • • " .. 

• 

• • 

; pot iumbere : Application: 
·- - •• - • - - - - - ~ per • 

. 
• 

Application 
to four 

• • 
: 

: Oli sou : .New Soil : Acre : pounds of soil: 
:- ~ ~ ~ -· ~ ~ - - - - : 
:Orig.: Dtlp.:Or1g.:Dup.: 

• • 
" , 

• • 
• • 

:- - - - - - - - - - - ♦ - - .,. - ... - -- -• • 

• • 

: .. • 
• • 
• • 

• • Velvet .Beans ( Chopped) ; :Sl 
Amm.Oniwa aulphate (1 B3) so4 :32 : 
Ipomoea presoe.rpae( green iism1re3 : 
Ooooalln.t hllilk ash :34 • 
sea s1us1 { cno,ppet1 :31 : 
Sttlph~ :36 : 

..: 

54 
ii 
65 
66 
57 
58 
69 
60 
61 
62 
63 
64: 

66 
66 
67 
68 
69 
'/0 

• • 
• l • 
• 2 " • 3 • .. 5 • . 4 • . 6 .. • • . ,, • • • • 8 • • • . 9 • . • 
:10 • • 
:11 • . 
:12 • • • • • ♦ 

:13 • . .. • • • 
:15 • . =1, • • 
=11 . 

• 
:.18 • . 

• • .. 37 • 
• • 
• 38 • ,. 39 • 
" 40 • 

41 
42 
43 
44 
45 
46 
4'1 

38 

80 
6J. 
52 
63 

• • • • 
• • ; uone : 
: uone : 
: 5 ton : 
: l ton : 
: 200# : 
: 200 i/: : 
: 200 # : 
• 200 1,keaoh : 
: 200 7r n : 

: • 200 ,rj: " • . .. . 
• 

200 Ji n : 
""'00 ·· n • ~ 1f • 

plu.s 1 ton cao: 
: 2-1/2 tons: 
: 160 11 : 

: 2-1/2 " : 
: 1 ton : 
: 2-1/2 tone: 

: 400# : 

.. 
• 
• Mone : 

Uone : 
• 9 grams • 

1.s grsma : 
• 18 C O • 

18 o o : 
18 0 C : 
18 o c eaoh ; 
18cc"' : 
18 0 0 ff • 

18 o e , : 
18 o e " : 

plus 1.a ~rQCaO: . 
4.6 gram• · 

" 13.6 O o • 
4.6 Bl'.IJ1UI 
1.a " 
4.6 ° 

.36 n 

• • . 
• 
• . 

- -- -------- ... ---
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'2C.ble v chows the ut1ount of uo.ter trar10pired from plaute 

in the r::;::rnu!"in1 reqn.:l.?ement toi:rt and '~1a.olo \!i shows the amount 

~ouut cf transpirction of 

In these tests it r;as fo1md th:xt the greatest amount of 

trc.nspir-J.tion took place from the ylants t.b&t were grQWing~hose 

pots triAt contained soil which :ht.id been treated with complete 

fertilizer-a a:nd lime, :nitrogen, ~:othing, nitrogen and, potassiua 

we.s from plants in 11ots th.o.t lmd been treated Yfi tb ammonia. 

su1ph11.te, coconut husk a.ah, phospho:t~s e.nd pot~ss1wn. und 

Ipo~eae p:reaoo.rpa&t a lct\Je vino u1,ioh is omrJ:1~n along the 

seashore and ,ihich ~::o.o used os a, .1:-rroeu m5nure. The plreTts on 

the old soil a.loo ranted high in e.noru1t of' transpiration from 

pots th~t l1nd been trentad Vli.th nitrogen s.nd potassium. arul 

vel ,:-ot ·ocans as a r;.ee~n nlllnure and o;n the new soil from pots 

th~t reco1ved litle and potass1um. 



'liable v. 
Showing .Amount of ~ranepirat:J.on of water :fron1 Plants. 

---- -- - - - -- - - - - - . - - . - - - - - - - - - - ~ - - - ~ - - - - - -- --• Old ~Oil • Haw aoil • • Treatment:~~~ - ~ ~ ~ ~ - - ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ - - ~ • -

u-ntrea:tea 
11:snue 
Lime 
ia i Oz 
Xa S 04 
ia&a! (P 04J2 

Ii & p 
lC &P 
I, P & E. 
I., P• Z, & Lime 
velve't Btta.u 
flt H3) 2 S o4 
]'.mpol'IO ea 
coconut aah 

.. aea slugs ,,, 
: SUlphe 

,. 
• 

:origina.l:duplioato:averaga:or1g1nal:du.pl1oate:avorage: 

CC 

: 12.5 
11.0 " • 

• • ,,., 
• 

• .• 

: 10.2 
ll.6 
11.2 
10.9 
14.8 
14.9 
11.9 

.. .. 
• • • . 
• • 
,. 
• 
• • 

8.3 
12 .. 2 
12.2 
9.6 
9.8 ; 
e.a 

15.4 
14.l 

• • 

,. 
• . ,. 
• • 
• • 
• ,. 
• • 
4 . 
• • 
• . 
• • 

.. . 
,. 
• 
• • 

co 

16.6 
13.9 
8.8 

10.1 
lf.6 
10.4. 
11.2 
n.2 
10.0 
14.4 
18.0 
13.l 
9.3 

10 •• 
9.6 
9.6 

10.0 

• • 
• . 
• • 

• • 

C 0 • • ,. 
• 

14.45: 
12.46: 
9.60: 

10,80: 
11.90: 

• • 
• • 
• • 
• • 
• ... 
• • 

: 10.66: 
13.00: 
13.06: 
10.96: 
11.35: 
lt>.10: 
12.65: 

• • . . 9.4:0: 
10.20: 

".>.16: 
: ;12.60: 

12.05: 

. . 
• • 

0 0 

12.3 
12.7 
19.l 
14.2 
16.6 
16.9 
13.6 
13.i 
10.& 
J5.5 
14.6 
12.5 

1~.2 
11.0 
13.6 
13.'I 

• • .. . 0 0 

: 13.9 
: 12.4 
: 12.7 
: 19.6 
: 13.6 : a., 
: 16.l 
: 10.6 
: ll.'1 
: 16.3 
: 13.2 
: 13.9 
• • 

,. 
• 

• .. 

11.'1 
10.1 

: 12.6 
1,.1 

• • . 
• 

• • 
• • .. 
• 

• • 
• • 

• • 
• . 
• • 

• .. 

C 0 • • 
• • 

13.10: 
12.56: 
16.90: 
16.90: 
16.06: 
12.30: 
14.36: 
J,l.96: 
11.26: 
15.90: 
13.90: 
l.3.20: 

:(,#) 
12.4:i: 
10.65! 
13.00: 
14.00: 

,a.vorage of' 
ooth 

soils 

13.77 
12.50 
12.10 
llS.86 
13.47 
11.47 
13.6'1 
l.2.ij0 
11.10 
13.62 
14.60 
12.92 

9.40 
11.32 

-a.86 
12.76 
11.02 

• • . 
• 
• • 
• • 
• • 
• • 
• • .. • 
• • .. • .. • ., 
• 
• • ,. 
• 
• • 

" • 



r Mela•: 

SOIL :~xe,filiIIF.liT•Me\liURIAL hEitlU Il\Eli'.ENT s. 
Showing .iielat1 ve tle.nk and Amount of Trana:pfra.tion. 

• • 
: :ti ve : -Oli Soil : Jew soil • ,, 
: -rant ; - - • • ... ... ,.., - 1- - ... ... 

If 

• 
: BP K & O& 
t untreatei 
: .ij. & p 
: Ji & l 
: v;elvet Beans 
: M&nure 
: Bea. Slugs 
: $11.lphu 
: ~ 
: H. P & ,t 
: 1C & p 
: I 
i p 
:; Ia»om,ao 
; O& 
: ( ll 114)8 . S 04 
: Co eonu:t •lb 

: v;ater : 
: trana-: 
: pired : 

Treatment 

• • • • 
: 16.10: J 

N P & X 
.Ce. 
K 
g & X: 

: 14.45; 
; 13.06: 
: 13.00 : 
: 12.66 : 
: 12.46 ; s 

...... 

: 12.so 
: 18.06 
: ll.90 

: lif Pf X & 0& 
: Velvet ;Jeans 
; untaeatet 

; 11.56 
: 10.96 
: io.so 
: 10.&1 
: 10.20 

: sea 8lu.ge 
:. Menu.re 
: Impomeao 
: p 

• .. 
1 

,.10 
t.40 
llU: 

: i & p 
: ,IC & p 
: coeonllt alb 

: r,ater 
: transr,ired 

. 
• .. . 

• • 
: .16.90: Y PX & Ca 
: 15.90: il 
: 16.90 : Untreated 
: 15.05 : 11 & K 
: 14.35: N. P ~ K 
; ·14.00 : X 
: 13.90: a 

- -,. 
• 
• • 
• • 

• • 

• • ,. .. 
• • 

: 13.20: Velvet Jeans: 
: 13.10: 6aa sla~o ,. 

• 
: 13.00 : Ca . 
: 12.bLl : Manu.re 
: 12.46 : ,u & I> 
: 12 • .m: p 
: 11.96: Impomeno 
: 12. 26 : :e & lC 
; 10.85: ooconut a1h 

• • 

• • .. 
• . 
• 
• • 

% s (M il4)2 d 04 : . .. . • • • 

C O 

14.50 
13.86 
13. '1'1 
13 •. 67 
13.62 
13.47 
13.02 
12.92 
12.'15 
12.'70 
12.iO 
12.60 
11.4'7 
11.12 
11.10 
9.Si 
9.40 

,. 
• 
• • 

• • 

• .. 
• ·• 
• • 
" • 
• • 
• • 
• • 
• • 
" • 
• 
" • • 
• • 
• • 
• • 
: 
" • 
• • 
• • 
• • . 
• 
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:ma.rn.i:r e , 

su1phur • na.nurc ~ sea. sJ.t.ig~ • YeJ.'t"ct beru1s as green m&IUre ,and 

J}Ota.asium; o,nd t,he lowest -!:roro phozp1Hn·us. 1~1omea.e. lme. cheek, snit 

nitrogen n.nd pllosphorlta, respectively. 

Ehosphor-u.s on both .new snd old soil, lime on old soil, 

check on new soi1,. nitrosen on ol.d t:K,il• potassium on nsw so11. 

nit.rosen and phosphorus on o1d -soil. :;:ad coeomit husk aeh on new 

soi'l al.l. mo.de :tow itiel.ds. 



.. .. - - - - - .. - - - - - - ... "" - - - - - - - - - - - ... - - - - - - - ... - ... - - ... - - - - ... ... -.. • Old Soil ue,, $Oil /iverag-o of both soils • • • • • . ·• • • • .. • -,ae1a - - - - - - - ... ... .. - ... .... - - - - - - - - - .. .. - - - - - - ... .... - ... - - - - - - - ... - -
:tive: :Flants:wt. iu: :Pls.Dta: wt. in ~ :J>lante:ut. in • 
:Rank: :alive : tp' ailB • .. alive: gl'QiDEl . :alive A ,i:rrarns • • • • 
II, ... Treatment :at end.: • Tl" ~a:tr:iEUi. t . at end . '.l' rea tmen.t :at end: • • • . • ,. • • of • . • of • . • o:r • • ~ • • • • . ,. • . 
• ill ::~pt. . . • l.~xpt, . . :i~xnt. • 
- "' • . • • • • .... .. - ... - - - - .. - - ,.... - .,.. .. - - - - - - ... - ... - - ... - .. - - .... -- -- ""' - - - - ... - ----• l • K • 1.5 • .490 . 31.1.l:phtl.!' :5,5 . .676 .. Sulphur • a.o • .460 • • • • • • • • . 
• 2 • velvot b ,. • • • ,. . • . 
;, • • • • • • • • . ,. • beans " a.t> .. 386 • Li ::.nu.:::-e :5.0 • .480 A> iiawll'e • 4.6 • .897 , , 

' • . ' • • • • • • a • Cbeek ,. 3.b • .oos ,. .. • , • • ·• • • • ,. • • • • 
• s •P & K • 4.0 . .Z70 . n :4.0 • .435 ,. $06, Slugs • 3.76 • .356 • . .. :0 • • • .. • .. 
• 4 :~ea aluga • &.b ,. .zso • .u. p .&, 1' :4.0 • .400 :Velvot ;J98.ll8 • 3.6 • .350 " • • • • " • 
• :Oooonn.t e.ab: 3.5 • .350 • • " • • • ,. • • • • • • II 

" 5 ; i i. • 3.6 " .325 . ;_':'. O&, Slu.gs :4 .. 0 • .360 • X: • 2.0 • .346 .. 4 • . • .. .. • • : • • • • • • • Ii & X • 3.6 • .346 ' • • • • • • • .. 
t • . • • • • : n,P,&t ~ • 4.0 • .346 • • • . . . • • .. 6 • aaau.re :4.01 • .315 ,. I '& p :3~6 .335 3.5 • .325 • • - • • • • i~ H.4 ( =r,-) • • • • • • 'I • 1. p & K :4.0 • t! .. ~~: Ca :3~6 • .325 • Ii • 3.0 • .315 ,, .. • • • • tt 

l a • ii & K :Zi.6 • 
..,. 

H .? • 
~r & 0a:3.5 .515 p & X 3.25 • .310 ~.-2~6: • • • • " J:'1. • • • • • • • • • Velvet :aean:~.5 • .316 . • • .. • • . • • • .. 

j 9 ;Iffll)omas.e t3.0 .,mo • 3.6 .295 .. ,. ti & X •'? 6 • .305 • Iii, P, " & Ca; • • ♦ • •• • • • • • J;Q :Ji p K & Oa :~.6 • .276 • p & K . 2.6 . .260 : coconut ash • 2.75 • .2av • • . • • • • 
~ 11 • SUlphu:r· . 2.6 • .246 : Inomeao ,, 3.0 • .230 • N & p • s.o • .27t •· • • • . . ti • • • 12 • B & l? .. 2.6 • .210 ;Cocoiiu.t 8i8h • 2.0 .. .226 Oheok .. 3.25 .. .266 .. • • .. • • l • • 13: I • 2.0 • .196 • 'i :2.0 • .210 • ca • 2.e • .26'1 .. • • • • • • • : 14 :Oa. • 1.5 • .190 • K :2.6 .. .200 • IJJll&ao ... 5.0 • .265 • • • • • II • • 11 .. p • 2.6 • l-80 • Oheo1t :~.o ,. .145 .. :e • 2.26 • .195 .. • ' .. . .. • • • 

i 

\ 

.. .. ... .... - ... ... - ... .... - ... -·• - ... - -- .. ... ... .. - ... - - - - ... ... ------ -- --- - .. -
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Possibility of Grass 3oots .u:xcreting a Toxic Substance. 

::C?roE>. Observ;1.tion of the hehevior of cro1,1s planted on 

:newly-hrokG-n 01 .. ;;;.,ssl.c.ndsoil.s it ap:pe!? .. red that the difference in 

the p.rocluc~ivit,y oi llt3\'J 8.nd old soil.s night be d11.e to s pbysio1og

ical. condition. the grass roots apparentl.y excreting a toxic sub

stance that \Jas poisonous or detrimental. to other pl.ants, or at 

1east to f:omo ot,li.~rs. In general.. the on1y appsrent difference 

tha.t existed between the o1d productive soils and the new1y-broken 

unproductive grassland soi1s when planted to comparative crops 

uas tha ii the 1a:ter crop was :fol.l.owing a grsss or op.. Fisu.re 5 

shows & crop of~ ~-~on newi7-bro.ken grass1e.nd after sovers1 

repeated 1;J..ant1ngs had fa:l1ed. It WiJ..1 be noted that the~ 
__---fuz.~~ 

is tt¼soelina and is in a vory d~e.rf eondit1on. Figure 6 shows 

Sudan grass gro,gl.ng .'.)11 th" old stat ion soi1 and r:hich was pl.anted 

at the same time es the corn shown in f1gu.rt~ 5. 

on november 31.., 1918 a test was started to determine if 

possib1e the effect of gruas gi,DWing on soi1s with iatar crops 

pl.anted on the so.me soil .• 

experiment. ~hrec po·ts of aoil. were taken :from tb~ ol.d station 

ground that had been. p1an·~ed to Paspalnm dil.tita.ra, tbr'ee pots from 

new1y-broken grassland, and three pots from the old so:.l1 that had 

been producing good erops. These pots were planted to oo~ for 

comparison. IJa:tive wild grasses. such as were grow,!ing on,·the 
\ 

virgin gra.ssland wore planted in :nine pots containing ol.d SK>i1 in 
;\ 



Figure 5 

Dwarfed grain sorghums on newly-broken soil after several 

ropeated plantings. 



Fit1ure 6 

Sudan grass growing on old soil and planted ssrne time 

~s grain 3orghum in figure 6. 



tl:c G:rfi.scea had rrut f\:lt seed st.:-,11:a. The :pot~ cc11tnini11g 

,411<1 ?~1,~>"'.on t;:,.~~o~~G o.?1d rd .. xed r~r;;:,s;;.ies ha.d produc~d e dense 

:teav:; ~cd UJJd uc:z:-e 2:tniJ.c/1"> in l;l"Ot7'ii:h to field cond.1tions m'ld 

oom. 

Ta;bl.e VIII aives a su.mrm.iry o:f the remil·te of the corn 

$1,"'own on '.fahe 1!-4:a.Spe11um soil., newly-broken gre.asla.ni a.na olcl 

s.tation soil. used as cl1eck po·ts. 



iab1e VIII 

comparison o:f Coi"Il Grown on Old and Grass Lands. 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
• • • • 

J)ete P1antod :Da"1,e Harvested: 

- -

.. 
• 
• 
= • . 
• .. - .., - ....... . . 

• • • • • • 
:Hei[jht t"!eight :Re-ight :\1C,iBht :Height: ~lei5ht 
:inches:5Tana :inches:~cos :inchtls:gram.s - -
.. 
• 
• • 

.. - ... - - - ---• 
• . 
• • 
:250.99: . .. 
• • 

- - ·- - - - ----(1) • . • • . • 
:235.8'1: :160.27 
• • • • • • 

Feb.11 1 1919:June 13. 1919 : :1209.6() :1.058.46 :1512.0C . . .. . . . . . . . . . •- . 
oat. 6, 1919:Jan. 15. 1920 : 44.oo: 198.0'f 46.00:226.80: 50 .• 00:Sl'l.73 

• • • • • • • • • • • • • • 
1..pril.,3.1920:JuJ.y a. 1920 : 43.67:136.33: 51.00:143.33: 5?.00:1617.67 

Aug.19, 1920!.Nov.ll, 1920 ; 51.35!111.00! 54.67~100.00; 48.67~126.50 -·- - - ~ - - -·- - - ... - - -·- - - - - -. •· .. . . 
• • • • • • • • • • 
: 46. 33 :381. 20: 50.56 :352. 88: 51.89 :436.83 

- - - - - - - - - - - - - -:- - - ~ - - -:- - - ◄ - - -:- - - - - - -

(1) Planted Oct.22.1918. Harvested Jan. 30, 1919 • 

• 
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aucoeedinr,; tt.:ot,s tte 11evrly 1.1:ro;:on soil. improvad in ptodu.ativit7 

to 21.1cl1 !:;.lJ e:l--tent t:hat "',.;he uvcraGe weight per stnl.k was 436.8.5 

-av,·s coru·~r,-:,f;. iio iin .• 20 r:r,r~~iS iYl ·t,'ha ,~'-1.nok ,r.·oJ. a.n·.:. !.1,l;fl .. 86 !c--Pa&S f:c~- J.,.',.: .u,"- \,...r 'O ,,,. ~- ...... v-.;..Q v.l.J.Q ,... s::" If u "' .. "' . 0--

teet oon:Zo1.-m. to those in all O'tb<?rs 1"ega.i'dir1g fir&t trial. 

p1anti.n~e in newly-brol::en srassluna. aoil.. :.'/hatever the reason 

tor the low yie1ii.e at Zi:e-s·t, the ca.u~e ls evid6nt~ retioved 

be1fore the second crop is harvested. 

:i'a.bJ.tl IX gives a SJuumui:ey o:f the effect of prevlcn1S crops 

of grasa growins on o1d soil. in pots. 



1.I?abla IX 

.t5l:f•et of .?reviou, Crops of Grae11uu1 on corn. 

- - .. .. - - - - - - ., - ~ ~ - ~ ~. - ~ -~ - ---~ -. ---- . ------~ - ~ --- -
Date :I)a.te 
Plantei :Ha.rv~stet 

• • 

: Oli Boil ( •Jheolt) : Grae•; Mixture: Grae,. singl•: Grass( i. e.oioUlatua} 
:• - - ~ - - ~ ~. ~ ~ ~. - --~ ~ -~ ----. -- , .. -.. --
:lie1g1\t : •:;ai:r~ht :Height: We1ght:R•i~t:we1ght :Iie1ght:tJe1&t,,.'i 

1' - - - - - 1' - - - - -
" • • • : inohee ;grams . . . 

• • • 
: 1o6.S3 :69.33: . . . . 
• 

. . . ,. 
• • • • • • • • • 

Au.~.19.1920 :Bov.11.1920:61.33 
• • 
• • 
• 
" 

• • 
• • 

., 
• 
" • 
• • 
-t 
• • 
- - - - .. 

• ,, 
• • 
• . 

,t - - -
• • . 4'1.i0 • 

: 111.00 :51.33 : lO"I.00:52.tiO :118.60 :64.00 
• • 
• .. 

t ...... - .. - -: : : : : 
:6b.&3: 145.00: 64.69: 139.i2:54.6f 

:103.iO 
• • 
• . 
• 
" - -:~ .... -,. 

" • 
: 188.09 



on 

on the 

1;rod1zotior. ruthor thr;,u lowered it o,ud thu.t no detr-~6Dtal. 

efiec·ia1 to plilnt g:i.~ovr~h l1rul rc,::rminGd in -~h~ ~oil ·to af:iaet 

prodttcti,re.rresr1 of the new4---brot:ou grasslands is prciuabllf 

:not <hto to gr£:;:se roots o::.to:l!oting t~ -~oxic tniostanae t.ua.t 

ie poiso11ons er ,":otrimetttal to r.n,J:i.er plants, 



1:>ot teats oon.sisted o:r oomposi te aoi1 a:;n_pl.es tl:.ken 

(,see soil. samples tto~. 38 u.nd 59 for eompositc t~nelyaes anl 

:rtos. 4 to 32, i11ol.ucive, for sepe~r:i.ite a.naJ.yses} :for m~o~n,1ea1 

tUJ.d chemic~~i com.poai't:l~n 1)nd var., onl:y' to a smell. o-xtent. sevel'J. 

dtfierent drops t7ei~e p1a.nt(:\d Ufl ef.:.oh kind cf $Oi'!. to aetermin& 

the one or ones best c.daptttd to th!'i.t r,:,.r'-1C""l·'""r .,":•i,.).;i_ ':.I t.i-. .._..,.i, ~oi1 condition 

and 'to oot1J:>t11te. one w1 th a1'.H.lthe:r on the f.d.ff'ercnt a oi1s., 

Iiu,ring the ;;rear ~e,r(,rttl. crops in £i~ld t~strJ werfl! t,rie;t.., to 

deter.mine i:£ one: r.1r more of t!lenl o onJ.d ovr:•roome t<his ad,vorse soil 

condi:;ion.. The o~<>:)S graa on tl1e lan.4 we:f'e um.:ug t,eans. co,rperas,. 

;r,are o,. Sbrool!: i::a:r1r • Sll.illru:t grass. r 100 ,~i;a\_r,w.<1 er :1.rriga t 1onJ 



Figure 7 

D\varf hegari ka:fir on left. eowpea.s betweon rewa • and Shrook 
kafir on right. grotving on newly-broken land after 10 months of 
ursu,H,.H:ls. fuJ. Pl~.ntine; to othrn ... crops. 
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on newl.y-brolcen t.?,r~ss1a.nd a:fter 10 rnor..ths of suocess:fu.1 p1ant1ng. 

'v"el.ve't beans ttJnl!w f'a:'>.rl~ .. tle1l. ~l-f't£•r two crop$ of cov,peaa :had. been 

turned un.5.or. '1110 1:~~;; soil. 1:1'.t:._ich nt tht' tegim1:t.ng of the te8fi. 

f see :fi~e 8) tim ar tlu"ee ireara _previously wo:::l.d grow sa~rv~lY 

unythiii~,. 11~odu.ood :ec,~rly 2;ood C):>O:ps of er1eet 111.Ytatoes:, caasavn. 

1iobaooo ~ o.nd r;~u_ng bca.1w~ t:.rtd hatter or:.'>1,8 of oo~1)ea.S tuid pine

o.:O!)l.e.s 1:.ave 1:.teen ~0.ttrvested with oo.ob Sfeaaons cn1lti"\.~tion. 

In the 11ot t~ets. conposite sanr_vlea wer~ t~lt.ft o:t 'the aoil 

£rem the o1d tH;or, ton p:lots. gro1u1'1 broken one :year ot' mor~. W'.14 
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Cotton 
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0JW11C3S 
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· l! ewlY 01"'0.ken 
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newl~r broken. 
'l•~:r ~~1.%" Ol.4 
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{1} Legend:-

o:tdwt:H>il f:tt·cJm. s M1:t ion fields t~t rroa.uoed gcod ,,u."opa 

11,~1.y :2rt>t~en (.tL'" Ih) s.011 from riew~ br-lkt'!n lant. 
1•JH;Al!" Ol.d~ (l ..... y-e .• 014) 30:il from land that; h84 'bea brok~n. 

Ollt!t V'f';:1,1" .. 
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B'igure ll 

001;_,,;iarativo ~,izu or· r;T 1ah pl nts trovfl:nt in. the ol.d., !!&t:17 .... broludlt 

.slfHi one-i,H:Yit"' old ::-::oil nt end o:r i'iret teot. 
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- - -

. 
• . . 

- - - - - - - - - - - - - - - - - - - -
. . 

• 
" 

:r·:<?wly b:::OY~On: 1.-yr. old. 
: : Cil : ,:oil 

.... ... .. .... .. - -- .... .... ... .. - .... .... - ... - . .,,,. 

- - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - ---
Uct. ~.l ~;; 1 =1.3 J(' .... - l!J19: 2.4!}6 lbs. . 1.:100 lbs. .. l.156 1bs. ~,,..,, .. ~~ .. : .... 11. ,;.~u • • • 
Peb. , .. 1.ul.9: ~1e 13, 191~ .. 1.000 a .. l.458 n • 1.575 '" -J., . "' Oct., 6, 191~ ! J~ln 12, 1920: .vr; n ,. .958 fr . .813 'If • • 
i\pri.l. t•. ., 0 30· Ju.1.., 8, l.$20: 18 7. 'I ;;,:ranlS : ~13. &3 5l"fi.fFS:231. 12 ~-J-,."¥ C" ... , 

<·c- t i)# l.920:uco. l6t. 1920: l.07 .ootr~ri::zi :11;.:S.34 11 * "'54 6'? n u •fl ·♦ • ..1..~ • . . • .. • • • .. "' - - - - - - - - -- ... - ... ... .... ... - - - -- - - "'t - - ... - - .... - - ., -
Cotton - - -- -- -- ... - - - .., .. - """" .._, - - ~ ........ - .... ,. - ... -- .. -- - .... --

Oo-t. 22, 1918:i?eb. :"t.1.; 1919: 
.l!'cb., 11. l.9l.:9 : .Jtu1e 13. 1919:: 
Jrule 14. 191.9:0et. '6,- 1919: 
Oct. e~ :\91Q :Jnn.; 12, 1920: 
Jtp1.• il 5,* 1920: " • 
iu13 .• J.9,. l.920:tioe. ·t 6 1~20: .... .. 

.458 :t.ba. • • 25 lbs • • .aae t: 4i .625 lbs, ... 
♦437 t! • .. :;, 'lbs • • 
.25 tl . 

• • oo 11 

.. . 
38.00 gr5.ms:~7.0J c;r0.ms 

• • .. .. .. 
• 
• ., 
.. 
~ 

• ... 

.25 1'ba •. 

.626 u 
.43? rr 
.076 " 



- - - - - - - - -
.. 
• .. . 

- - - - - - - - - - - - - - - - - - - - - -

. .. 
;Kcwly broken:l•y~ 014 

:'>1il : ~oil 
- - - - - - - - - - - - - - - - - - - - - - - - --

/ 
I I 

I 

- -

J.bs. 
f:t 

il 

ff 

: '.t4 

: .126 lbs. 
~ 6.30 tone 

- - --

• . 
-.. . 
• 
t 

• .. 
., 
• . . -

,•138 lbs. 
.-086 ° 

.156 1' 

.,094 ?! 

2G.J5 grar,:s 
77.00 " 
.,,. - --- ... 

• .5l·i lbs,. • ... .188 n .. 
• 3M ff • • 
" " .40G tf 

• 56 .• 70 grGmf • 
: 77.67 ff . . - - .. - - -
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- - -

Oct. 

Cot. 

Oct. - - ... 

', , 1 ~, ",i' t: ""-" .~, • P,,;,, •- _n ,,,._ ---~,al,."' '.tI'-.-t. • '~'(.. . .;- V V' 

re~ 
(d~. 

~,9 
i:11e.- ~ 

!~:~. - -

• • . . 

. 
" 

:ti:~J.a: 'Cil• . . 
J~ ~ 1 g : . ~ € rJ • 

.. . 
1:.t, 1u:t'J: 

11 .... . ' 
. 
• 

1010-.......... ;, . 
• . . . 
,. . 

0£ crops p:ron on the jifferent soils. 

"~ioe 

C'ld foil :Hewly ul"v!!;eJl: 1-y!_'!nr 014. . . Soil : $011 ... 

. . . 
• 
• . 
• • l.LlC:J 

- - - - - - - - - - - - -
. . 

. 
• .. . .. 
• 
• • -
. . 

,. t:);,1 

l.25J - - - - - -
- - - - - - - - - - - - - - - - . - --



ol.d 
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cotn planted • 1lOV(ll1lbOr 13, 1920 

• .. - - - ,.. .., 

:Date • • • Of ·- ... .. - - - - - - - - - - - - - - ~ ~ . - - - - - - - - - - ~ - - - - - - - ~ " • 
:meas- : Old Soil :i'rom ii<lld 
: urt- : 

• • 
• • 

ijevxly ,.lrO!u:m rmil 
from :Fioli 

l ,YOe:r old ;;:iOil 
fro":1 ,fi.old • .. 

. : .ments:.,.. .... - - ... -.. -· -- - .. .. .... 
• . , .. .. .. 

" • 

P o T S L 

. 
• 

- - - - ~:Avor. 
S :Hei,1ht : 

- - - - - • - - - t - - -
·3 : 9 

12 :16 
21: 26 
28 : 32 
33 146 

.. 
• 8.6: 
: J,6 : 

: ,.33 
:lt>.33 
:26.83 
::;:c.6'1 : 31 
: 17.00: 37 

36 
36 

36 
i5 

" ,. 
.. 
• 
• • 
• • 

• • 
' • 

• • 
. 
• 

43 :37.S3 : 39 
45: 3'1.6'1 : 41 

4~: 37.00: 41 
43: 37.00: 40 

,. 
• • • 

. . 

. . 

- -- ~ - - - - - - - - - - - - - - - -
: gra.ml : 341) :98 : 78 
- .. - ..,. -;, 

:iJats of 
;taaael• 
1 1nr ... ... .... 

• ;, 

• ,. 

-
• ' 

1/13;1/17 
""' .. - - -

• • 
• • .... - ... ... 

• . 

.. 
• 

: l/l'I 
- - - -

• • 
!'.i".'Vfi.l... ,: - -

:d.eir.tht: ll ~I 3 : Aver. • 
" - - - - - -:- ~ - ~ - - - - - - -:hoiRbt :: 

: 17 .33 ! 6 : 7 : 12 : CH ;3~ - ... : 

• , 

• • 
• . 
• • 
• • 
• • . 
• .... 
• • 

• • 

. . 
• • -

6 . . 
14.S 
20 • • 
26 • • 
~6 • • 

• • ~, . 
• 

29 • • 
29 . 

• 
28 • • 

- - -
• 
' 
• • 

'/ .6 
13 
23 
26 
~6 

... 

29 
30 
2'JD 
200 

- ... 

:14.17:14.ti: l.4 :18 :16.50 
:~l.67:18.6: 16.6:24 :19.67 
: 27 • .,33: 28 : ~, : 34:1!8 .67 
:30.33: 54: ~, : 43:34.6, . . 
• • 
:31.67: 37 
:33.33:; 42 
:3~'l.00: 45 
:32.33: 61 
• • • • - - - -
• • . . 

.. 
• 
• • 
• . . . 
• • 

• 
" 

};9 
34 
S8 

:S9 

. 
~ 

• 48 :38 .oo • 
• 60:42.00 . .. 51:44.67 • 
:b2 :47.33 . 
• 

• ,. 

• • 
41 : llD !64.50:166 : 84 :lli0:140.00 

. 
• • • • . . ,, 

• • : :l/18: :l/14: - ... -- ... 

. 
• 
"' • 
• • 

• . 
• • 
• • 
• • 
" • 

• • 

• • 



B,;i'Et"'OT O.i? COLLER~IAL .\lm LOCAL 
&'1-:RTILl~RS ON PL,\ff 

Gnor:m. 
~his experiment was to determine the effect 

of aornma roi a1 and 1.•oa.1. :ferti 11ser applicatl.one on 

p1CTnt trowtl1 on o1d and naw ao1la of Guam. ~••ta 
w1 th ol.d station soile snd tbl newl.7 bl"Oke.Jl grase-. 
1and sc 11 were eaoh ocnduoted 1n trlplioate to d•

tennble the needs of both soils. De teat conaist

ed of' 156 pots and waa oonduotea. w1 th f1•• auoaeae-

1 ve crops of oorn on the same eo11•• lleaaa.nmenta 

were rr.o.de of tbe growth t£ the com plants enry we:t 

1n order to stud7 the e:tfec't o-t t•rt111zen tb'Ollgh 

the growing seasons. At matur1t7. the c,ropa nn har

veoted and weights recorded exoep~ tor the :first two 

tests. All residues were flnel.7 ohopped a.n4 r.tuma4 

'to the so 11 after each harvaat. 

The so11 waa taken :from th• a.1ffennt :f:lel&a &1l& 

oomposi te aa.np1ee aw macte 1:s7 'tbo%'0118b11' mlldng top• 

ther 'those from the o1d fte14• sol thoae b'om tu new 

fteUl and pl.aoJ.ng !n tllef.zro, napeotln pote. ftie work 

was done i.n J.!aroh wh11• the sou na Y•l7 4-J• Soil 

was 'taken to a depth o~ 6 a/8 inch••• ne .. aotl• an 

'the •-- aa have been wOJlkel. wt th~tll• ~---~ 1'&11 \•ate 
and fte14 work ln ao,npe.dng oU aa4 .. Pllll. b te..-



r 
I 

til.izers t7er: f"irat apr1<l.1ed and tbt oo:rn planted 1n 

the pots <'U lvpri1 3, 1919. Fertilizers nre a.p,~11ea 

be£oro pl.ant 'lng ea.oh crop. 

Ohen1icsl ~u1d nseohanioa.l analyses made before etart

i:ne.: t::o expcrir.:ont all.owed the oomposition of! the n.w 

:UJ.d t,he ol.d scil.s varied onl.y to a small. e%tent. not 

more than might be expected from two eampl.es taken trcm 

the san:a ~oil. bin in a. 1.aborator,-. Bowever 'the abil1 t7 

to produae tbe ean:e orops under field oon4itiona waa 

markedl.y different as shown in the prel:bn1rtary testa. 

In the fie l.d ex~eriments it was found that appll

eat ions Gf barnyard manure and the turnlmg rm4er o.Z 

green manuring crops of'fered the beat meana of inonas

ing produot1.v1ty am the or£8D,1o oontent ot the soil.a. 

Nitrogen fertil.1zers and a.oil. phosphate ino.reaaed 7ielde. 

but were not a.a l.asting 1n their eff•ote e.s 1lar»7ard. 

ma.rni-e. Resul.ts o~ the soil tests shOnd a1ong with 

ether th1~s. that a1thougb phosphorous we.a present iJl 

1arge quanti 'ti.es• it was ev1dent17 not in an ava11.&1tl.e 

form. and most so11s were benefited by 1ta app11catton 

in. soJ.ubl.e form e.tt acJ.d phoephat•• 

Tabl8 XII show tba ::fertf.1:ls•r, 'ireatmu.t. arnmp• 

tnent o~ po-ta. rate of a.ppl.ication per a.off, sad amount 

of fertil.'-zer a.p_1>11.e4 to eaoh pot. 



L 

ia.ble .XII 

Pot E-xperiments showing pot nubers. a:pplieat1one and 

amount 0£ Pertilisere on old an4 new soil. 

: Commercial. Fertiliser : 
: 1 Guar4 : 
: 2 Check : 
: 3 111 'trata of aocla : 
: 4 Pots.aeiu.m sulfate : 
: 5 Acid phosphate : 
: 6 liitcate of eode. : 
: Fi Potassium SUlf'ate : 
: 'I Hitrate o:f soda : 
: AOid pllospha:te : 
: 8 • Potassiu.m sulfate : 
: : Acid phosphate : 
: 9 : Hi. trate o-K soda : 
: : .Acid pbosphate : 
: : Potassium sulfate : 
: 10 : liitrate of sob : 
: : Acid phosphate : 
: : Po'tasaium ettl'fste : 
: : Lime (imported) : 
: 11 : Ammonium su.lfe:te : 
: 12 : •n~ed : 
: ia: Oneok : 
: 14 : Oheok : 
: l.5 : sulphur : 
: 16 : Lime ( 1.mportecl.) : 
:LOoe.l.;produots : 
: : l. '1 : Manure ( oarn7e.ri.) : 
: 18 : Lime (local) : 
: 19 : Velvet beans (Gr. men): 
: 20 : OoWpeas(Green wan.) : 
: 21 : Cooonu.t huslt aslt : 
: 22 : sea Sl,u.gs( ohoppd. l!,ine) 
: 23 : sea \feeds( chp. 'fine, wet) 
: 24 ; Guau.o (bat) : 
: 26 : Oh&Olt .. : 
: 26 : Gu.ari : 

sone 
Bone 
lOO-# 
200 f 
200 ' =ff 
200 )' 200; 
200 f 
200 ff 
200 ., 
200 # 
200 # 
aoo # 
200 ,I 
200 f 
200 f 
200 f 

. 
• 
• • 
• • 
• . . 
• 

• if .. 
• 
• . 
• • . 
• 

• .. 
• • 
• • 
• • 

• • 
• • 

• • 
2000 f 
160 I 
200 # 
sone 
Bone ... . ,. 

• • 400 f 
2000 f ; ! .. • 

l.0,00(? f' ; 
2000 f 
10·.000 'f : 
10.000.,1: 

1000 f 
2000 #. · : 
sooo f 
300 f 

Bona 
Kone 

• • 

• • 

• • 

- - - - - - - - - - - - - - - --

• • 
Bone :. 
Hone : 
1.17 gram.11: 
l.1'1 n : 
1.1, • : 
1.1'1 " : 
1 •. 1, " : 
1.1, " : 
1.1, 11 : 

lel7 ll ! 
1.1, " : 
1.17 '1 : 

1.1, w : 

1.1, " : 
1.1, " : 
1.17 • : 
1.1'1 " : 

11.'10 ff : 

e8'f"16 H : 

1.1, ff : 

JiGne : 
ion• : 

2.34 g:taDl•: 
11.,0 " :: 

• • 



The oommeroial. products wen etan&artl fort111sen 

bought f~m ooIJpan 1es handl.1ns these 1n ti. Uni tea Sta.tea. 

The l.Ooa.l. produots aonsisted of green manuna • and other 

products wi.th a fortil.izing va.1.u• that were aYailab1• 

en the isl.and. l:anure was taken fJ.'Om the station llanl• 

yard where cattl.e and horses were stable&. Lia waa 

se<mred by gathering l.in1estone rook• f'rom the e•• alcm.g 

the ooafif .. ~ at 1ow t1de. These rooks ftft bumetl 1n crude 

ld.1ns and the 11me 1eft expcs ed to the weather. Velvet 

bee.no and cowpess were taken 1n th• green stage. uop-

ped fine nnd mixed wi:th the upper three or four 1noluta 

o:f so 11. in the pote. Oooonu t husk ash was aeollftd 1>7 

burn1.ng the dry bueka of oooonuta and saving the ashes 

for app1ying to the soil.. sea slugs. whioh are a apeciee 

of trepang. looa11»- known as bal.ete. are f'ollJli 1Jl 1arp 

qp.a.nti ties on the eena. 1n the aballotr sea water inal&e 

the coral. reefs. ~ey have a maOltl&r outer bc47 an.a 
the 1natae •r this bod~ is :filled w1th-.tt_and flJld ver, 

sma.1.1 shel.1e. These sl.uss were gathered and chOppea 

ftne. being appl.led to the pets -.a Wln'ked into th• aoS1 

wh11e still we't. Sea wefide wore 011t :from 't-hl' aba110W 

sea. water., ohopped :fine ar1d app11ed to the pot• whil• 

oti.l.1 green... Guano was taken f'rom oaves on. the lale.n& 



r 
! 

which bats inba.ui t in very l.>1.rge numbers. J.n&l.JSi& 

made by the Bureau o:f Soi1a. United S't4tee Department 

o:f Agr1cul.ture, :L:howed the guano to hsff the following 

com11o;;li tion: total 11itrogen (10 6. '18 pe.r cent; total 

p, oaphoric aoid {P205) • 6.31 p(.;raent, potash (K&O), 

o.a3 pe i"(J<..;:nt. 

Average wsokly it:easuror: enta of he1ght of stalks 

o:t ea.ob. of five tests are given 1n tables XIII to XVII, 

inolusive. 

It wil.1 be noted that in the first test that th• 

plantt:. in the pots containing the new soils w:r• not 

88 tall. as were those in ti. ol4 soils 'by • average 

difference of naarl.y three 1nobts. stallc8 in thtt pota 

to Whioh nitrogen and phoaphoJOus. ooeonu:t husk ash. 

@'llano. eowpeas as sreen manure. 81'l4 barn,ard msnun 
had been aupp1led gave the best results on the new soil. 

The sma1.1.est pl.ant growth we.s from pots to wbiob aoU1DS. 

n1 trogen. suJ.phur. imported lime, and looe.l lime• " 8 -

peot1 ve1.7. had bee ap~lied. Thie la shown graphic&ll7 18 

figure 12. In al.l. the graphs th$ blue l.1nee nprePnt 

ta growth of the plants in tu ftra't 1'1" pots hsriq 

th& @res.test plant grow'tb during the test. fll• r-d line& 

-Npresent tile plant. p-owth dn.r1ng the wet of the f'i n 

pots ha:vlng the sma11ast growth. !he black l1Ult reprea-



!he effect of eo mm.eroial and leco.l fertilizer 
Te,ble r1tra.l e.pplioatione on plant grov~th 

· Bew Soil Average weekly meas11rements in inches 
dl11 ring f 1 rst ta<1t. 

Plan.tel AJ!ril 3 1 1919 
• • . • . . . 
• • o/a 

• . • . 
6/15 6/22 

• . . . . 
:Pdt Bo.: . •' . 5/29 6Ls • . 6L12 6L19 . . • . . 

• . . . . . • • . . . . . . 
• . , . • • • ' 

. . 
• 1 ••• : 16.50 :· 18.33 . 20.00 .., 22.00 . 22.50 24.6'1 . 26.16 . . . . . . • . 2 ••• : l'l.00 . 16.50 • 1'1.33 . 19.83 . 20 .67 . 22.67 : ... 24.16 . 
• • . . . . • . . 3 ••• : 11.50 . 11.16 • 19.50 . 20.50 • 20.50 . 21.00 . 21.00 . . . • . • .. . . 
• 4 ••• : 16.50 . 19.00 . 21.50 . 23.83 . 23.16 . 25 •. 13 i' 26.50 . 
• • . • • . . . 5 ••• : 18.50 . 18.83 . 21.67 • 23.83 . 26.6'1 . 2'1.50 ·• 26.33 . 
• • • • . . . . . . 6 .• 1: 18.83 . 19.50 . 23.33 . 2'3.16 . 26.33 . 26.83 : ;2,4.33 . . . . . . .. . 
. 7 ••• :· 22 .67 .. 25.50 . 29.50 . 31.33 : ·32.83 . 28 .33 . 34.00 . 
• . . • .. . . 
• 8 ••• : 23.33 . 26.83 • 28.16 . 30.00 . 30.33 . 30 .33 : 29.67 . ,, ! . • • • . . • (. ·' 
• 9 • •• : 16.83 o' 20.16 . f;~.50 . 24.33 . 24.16 • 23.33 . 23.25 • . . . • . . • . 
• 10 ••• : 15.33 . 19~00 • 22.67 • 24.00 • 24.67 : .26.00 . 27 .50 • . . . • • • • 
• . 11 ••• : 15.83 • 19.33 . 23.33 • 25.50 . 26.50 • 26.50 • 25.30 • 
• • ,. . . • • • 
• ~- .. :' 18.83 22 .oo : 24.00 .. 25.67 . 26.50 : ; 26.83 : ;24.33 • 
• . . . • 
• 13 ••• : 12.50 . 14.67 •· 17 .33-: 19.00 . 19.00 . 19.33 . 21.00 . 
• . . . . . . 
. 14 ••• : 17.50 . 20.50 . 22.00 • 23.33 • 22.67 . 24.16 . f:6 .33 . . . . . . • . • . 16 ••• ·: 14.67 18.83 . 21.00 . 20.83 • 21.00 : 21.67 . 21.83 . . • . • . • 
• 16 ••• : 16.16 . 20.50 . 22.50 • i3.;16 . 23.83 . 23.00 · : 22.00 . . . . . . . . 
• 17. •.: "21.50 . 27.00 ., 28.33. • 28 .83 . 29.83 . ·29.00 : 28.67 . . . . . . . . 25.33 28 .83 •: 24.5'1 : · 22 .67 18 ••• : 20.83 ~2,.00 . 24.83 • : 

. 
• 

. . . . 
19 ••• : 18.bU 21.60 : i4·.16 . 26.67 :· 24.83 ;;28.33 . 27.50 . 

• • . . . 27 .67 29 .oo 
20 ••• : 23.67 • 26.50 : ; 28. 6'/ : '29.00 . e:!8.33 ~ 

. . 
• . • . 
• • 

21 ••• : 26.00 • 29.53 . 32.00 • 32.6'7 • 32.33 . 31.85 . 33.33 . . . . • . . . . 
• 

22.~.: 1 171. 00 .. 21. 617 • 23.33 .. 22~67 • 26.50 • 22.60 . 24.16 . 
• . . . .. • 
• . • 

23 ••• : 19.16 . 26.6'7 - . 24~33 : ; 24.67 . 26.6'7 • 26.60 . 26.16 . 
• . • . • . • . • 24.50 20. ;33 28.67 : 30.00 29 .83 · 30.33· 29:.50 . 2, ... : • • . .. • . . • • 

• 
25 ••• : 17.00 18.33 . 22~C7 , . 26. 5ff : 25.83 . 25.67 . 25.50 . 

• • • • • • . • • : · 29.16 ·: 27 ,.61 
26 •.• : 21.50 • 25.83 28~16 • 30.00 . 29.67 . . . . • . . • 

• . • . ~ . . . . .. :. ....... ~ ....... : .............................. -................ 



Table XIII('b) 
(Old soil) 

) 

! 

'.the effect of commercial and local fertilizer 
applications on plant growth. 

Average weekly measurements in inches 
during firet teat. 

Planted April 3, ,1919 . . ... • • 
. 
• 

. 
• 

. . . . • . • • • 
:Pot Jo.: 5 8 : 5 15: 6 22: 6 29 • • 6 5 : 6 12: 6 19 : 
:. : : : : : : : : 
: 1 ••• : 20100: 22.16: 23.83: 25.16: 26.16: 25.50: 26.60: 
: 2 ••• : 22.00 : 23.00,,i: 26.83 : 28116 : 25.60: 30.00 : 31.67 : 
. 3 22.33 25.3.3 •. 27 .67 • 30 00 2 5 • • •• : .• : 31.83: 31.67 9. 0: 
: 4 ••• : 19.16: 21.83' · 24.83: 28.50: 30.00: 30.50: 31.83 
: 5 ••• : 19.00: 22.67 i 21.67 : 27.17: 28.33: 29.33: 30.00: 
: 6 ••• : 21.00: 26.83: 28.~3: 31.67: 37.50: 32.33: 36.67: 
: 7 ••• : 23.50: 26.50: 27.83: 30j33: 31.00: 30.67: 31.60 : 
~ a ••• : 24.16 : 27.50: 31.16: 37.67: 41.67: 41.67: 41.83: 
: 9 ••• : 18.16: 19.50: 22.33: 24.83: 25.16 : 24.67 : 25.83: 
: 10 ••• : 19.16: 23.67: 27.16 : 30.67: 31.67 : 30.67; 32.00: 
: 11 ••• : 16.00: 18.33: 21.67 : 24.33: 25.16: 27.00: 27.00: 
: 12 ••• : 18.16 : 23.33: 25.83: 28.16: 29.33 : 30.50: 29.33: 
: 15 ••• : l~.50 : 15.67 : 18.60 : 21.83 : 25.16 : ,24:67 : 24.83 : 
: 14 ••• : 15.33: 19.33: 21.00: 22.33: 23.50: 24.00: 24.00: 
: 16 ••• : 16.13: 19.50: 20.00: 24.83 : 24.50: 25.33: 25.50: 
: 16 ••• : 17.6'7: 20.83: 23.~?3: 25.00: 25~85: 26.67: 2'7.00: 
: 17 ••• : 22.50 : 24.00 : 26.50 : 31.16 :• 32.50 : 31.33 : 32.50 : 
: 18 ••• : 16.60: 2~.33 :;24.33: 26.33: 27.00: 27.83: 25.50: 
: 19 ••• : 14.50: 17.67: 21.00 :-;23.00 :;24.67: 26.60: 27.33;: 
: 2e ••• : 14.33: ia.33: 20.33: 21.67: 22.50: 25.16: 24.67 : 
: 21 ••• : lb.33: 19.67: 21.50: 22.67: 22.50: 23.16: 25.83 : 
: 22 ••• : 13.67 : 20.33: 2i.60: 23.83: 24.00: 30t00: 31.17 : 
: 23 ••• ·: 21.16 : 25.16 29183 : 30.83 : 31.67 : 32.34 : 81.fm : 
: 24 ••• : l~.50 : 20.16 : 24.83 : 26 .50 : 26:116 : 27 .00 : 27 .50' : 
: 25 ••• : 14.67: 17.50: 24.00: 25.33: 26.83: 26.00: 28.61: 
: 26 ••• : 10,33 : 17.50 : 16.6'7 : 28.33 : 19.60 : 19183 : 20.00 ; 

• • • • • • • • 
·~ . . . . . , . . . . . . . . . . . . . ~ . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . ~ . . ' . . . . . . 



Tal,le XIV ( a) 
(new soil) 

The effect of com,neroial and local fertilizer applications 
on plant growth. 

Average weekly meaeu.r,menta in inches 
during seconi test. 

Plantei O0tober 6, 1919 
1 , I • • • ~ • 
-: P?t .lio; 10/?~: 10/29: ll/~. ~ 11/12~ llf 19 ~ 11/26 ~ 12/3: '. 12/10~ 12/17 ~ 12/~~ 12/31~ 1{7 ; 1/~4~ 

: ml, •• : 4,.~3: 16.17: 24,&7: ~~-&7: 40,67: 44.33; 48.33; 48.67; 48.~3; 48.67; 49.33; 49.33: 48.67: 
: 2 ••• : 5.~7: 14.6!: 24.00: 3~.33: 39.00: 43.00: 48.00: 49.33: 61.67: 52.33: 52.00: ttl.67: 51.33.: 
: 3 ••• : ,5:25: 14.~3: ~6.00: 3o.?O: 42.33: 4~.00: 50.33: 63.00: 55.00: 54.33: 62.67: 63.00; 51.67; 
: 4 ••• : 6.33: 14.4;-.: 26.00: ?3·~~: 39.67: 45.00: 49.67: 51.00: 64.00: 48.33: 48.00: 48.00: 47.33: 
: 6 ••• : 6.60: 14.26: 24,~3: 34.o3: 38.67: 47.33: 50.00: 63.00: 53.00: 62.00: 51.00: 51.33: 51.00• 
: £, ••• : 6.50: 16.l~: ~6.33: 36.67: 46.67: bl.33: 63.67: 63.33: 57.00: 55.6'7: 58.67: 58.00: 57.oo; 
: 7 ••• : 6.67: 15.75: 30.00: 39.~7: 47.00: cl.CO :62.67: 53.67: 51.67: 53.33• 61.33• 61.67• 49 67• 
: a ••• : 6.~6: 13 .6q: 26,67: 34.33: 43 .oo: 46 .oo: 50.00: 49 ,33: 50.33: 50. oo; oo.33; oo .oo; 49 :07; 
: 9 ••• : 6.25: 16.16: 26.33: 36.00: 44.~0: 49.33: 64.00: 54.00: 65.00: 52.33: 62.33: 66.67: 65.67: 
: 10 ••• : 6.42: 15.00: 2~1.00: 37.67: 47.33: 62.33: 64.67: 56.33: 66.67: 56.67; 52.67: 62.33: 51.67 
: J.l ••• : 5.33: 14.50: 24.67: 35.67: 46.36: 52.67: 5v,OO: 53.33: 53.00: 52.33: 61.00::51.33: 51.00• 
: 12,-t: 5.00: 14,83: 26.33: 37.33: 46.33: 6Q.;33: 64.00: 53.G7: 56.G7: 56.67: 56.00: 56.00: 56.00; 
: 13 ••• : 5.26: 11.50: 20.00: };9}33: 36.67: 43.67: 44.67: 46.00: 48.33: 48.33: 46.67: 48.00: 45.00: 
: 14 ••• : 6.08: 16.16: 24.67: 30.33: 35.67: 39.00: 40.67: 41.00: 46.00: 45.00: 45.00: 44.67: 42.00: 
: 16 ••• : 4,83: 13.50: 24.33: 30.67: 36.33: 39.33: 41.33: 41.33: 41.00: 4) .00: 40.00: 40.00: 59.00: 
: 16 ••• : b.17: 13.or/: 2~.67131.6'1: 37.6'1: 41.00: 46.00: 4!8.67: 53.33: 53.33: 51.33: 53.33: 52.33: 
: 17 ••• : 4.92: 12.83: 23.67: 32.33: 40.00: 41.33: 44.67: 46.00: 46.33: 45.67: 46.33: 47.67: 45.6'1: 
I 18 ••• : 6.42; 16.33: 24.67: 33.33: 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: 34.33: 42.63: 4.8.00: 50.00: 48.67: 46.00: 47.6•i~ 47.00: 47.33: 47.00: 
: 20 ••• : 4. '/ 5: 13 .6'7: 22 .33: 32.67: 42 .,00: 46.67: 49100: 50.6'1: 63.67: 54.33: 53 .J3: 53 .QO: .l52 .67: 
: 21 ••• : 4.68: 16.33: 27.67: 38.33: 46.67: 50.00: 52.67: 55.67; 59167: 68.00: 57.00: 67 •. 67: 56133: 
: 22,.,: 6.00: 16.60:: 27 .33: 36.33: 43 .33: 47 .67: 50.00: 48 .67: 47 .ZS: 48 .33: 48.00: 47 ,6'1: 46,67: 
: 23, •,: 6,17: 14,58: 25 .33: 33,33: 41.G7: 44~07: 46 .00: 50 .67: 63.00: 62,67: 62.6'1: 52,6'1: 50.6?: 
• 24 ••• : 5.08: 16 .16: 28 .00: 32 .oo: 45.33: 49 ,67: 51.6'1: 52.33: 63,33: 53.00: 61.6'1: 61.61: 48 .5;?: 
; 26 ••• : 5. l '1: 14,60: 26. o3: 33.67: 39 .67: 42 .67: 45 .33: 49 .00: '50 • 67: 519• ~33.: ~;• 66'17 :6 4,,0.~73: .f046.0607: 
: 26 .. ,: 6,35: 14,1'1: 25,33: 34,00: 41.6'1: 44,33: 48.00: 4B .'.)0: 49.00: 4 •" : ,.., • : •" : • : . . . . . . . . · .. ···=······=·····~=······=······:······= 
: •••••••••••• 0 •••••••••••••••••. • • • • • • • • • • • • • • • • • • • • • • • • • • • 

l 

I 
---- --·--··----...J 



Table XIV{~) 
( Old soil) 

The effect of ooramercial and loc~l fertilizer apnlioations 

Planted Ootober 6, 1919 

. on plant grow th • 
Average_weekly me~surements in indhes 

during second test. 



Table XV( a.) 
(Jew soil) 

The effect of commercial and local fertilizers 
on plant growth. 

Average weekly measurements in inch ea 

Planted Apr. 3, '20 
during third test 

• • • • • • • . . • • • iPot No.; 4/30 6/7 
• . • . 4 16 4 23 5/14 5/21 6/4 • • • . . 5 28 . • • . • . • • . • • • • • ~ • . . . • • • • • • . . 

10.68.: 18.50 28.33 34. 6"/ 42.33 • 1 •.• : • • . • 66.00 • 71.33 • 11.aa • • • • . . • 21.33 30.00 • 2 ••• ;:12.60 • • . 37.00 • 44.62 . 55.33 61.33 78.33 • • • • • . . • • • 3 ••• : 11.25 20.68 30.67 38.00 46.00.: . . • • • • b5.33 • 61.67 . 75.00 . . • • • • 11.92 ·4.., 67 51.67 . . 
• 4 ••• : • • • 36.33 : 44.00 . 62.33 57.67 • 67.00 • - . • . . • 

30.67 • . . 
• 5 ••• ::11.75 • -11. 67 • • 38.33 : · 49 .oo • 54.33 57,67 66.33 . • • • . . 

38.00 • . • . 
• 6 • 11-~ b8 • 19.67 ·• 31.00 • . 46.00 • 48~67 • 51.00 : lib .oo • • • • . • . • . • • 20.25 32.00 37.33 • 7 ••• :13.67 . . • . 43.33 . 53.33 . 67.67 : .60.00 . • • • . . • • 8 ••• : 13.67 • .81.92 . 30.67 . 36.33 . 43.67 • 50.33 . 59.33 . 68 •. 33 ' . . • • • • • . 
• 9 ••• : 13.42 • 23.6'7 • 32.00 • 40.00 • 51.33 . 63.67 . 68.33 • 71.00 • . • • • • • • 12.17 20.08 31.67 • 10 ••• : . . : 35 .,33 . 46.67 . 67.67 • &9.67 • 79.33 • • • • • . " • . 11 ••• : 12.42 • 19.83 . 29.33 : · 35.67 . 43.67 : 56.33 • 64.00 . 78.67 • • • • •· .. 
• 12 ••• : 11.26 • 18.33 • 27.67 . 34.67 : · 45.00 • Gl.00 . 70.33: '14.33 • . • • • . 
• 13 ••• ! 12.67 • 20.83 • 28.UO • 33.33 . 41.67 • 53.00 . 57·.33_ : 61.QO • . • • • • • • 14 ••• : 12.17 • 20.v3 • 29 .33 : 34.67 : -41.33 • 50.67 • 62.00 . 76.67 • . • • • . 
• 15 •• : • : 11. 00 • 1'7.00 • 28.00 .. 32.00 • 39.00 • 50.00 • 59.33 • 61.00 • • • • • • • -~ 

• 16 ••• : .11.42.: 18.42 • 27 .35, • 33.67 . 43.·33 • 58.00 : 65.00 • r4 •. 61 • • • • • . 
• 17 ••• : 11.25 • 17.92 • 23.67 • 29.67. . 36.33 : . 57 .oo : 64.50 : 66.50 • • . • . 

. . 18 ••• : 13.25 22.42 .. 30.33 • 34~00 .. 41 •. 33 • 54.33: :" 63.00 : 76._00 .. • • • . 
• 19 ••• : 11.67 • 18.92 • 28.33 • 35.rJo 47.67 • 61.67 • 73.00 : 75.33 . • • . . • • 

: ,64,.33. • '20 ••• : 16.17 • 22.83 : 31.33, • 36.00 . 45.67 . 55.67 . 60.67 • . • • • • • .. , 21 · 12.17 . 20.25 • 31.00 • 57.00 . 60.00 . 60.67 . 68.67 :· ·.8:).50 • ! •••• . • • • • • 
22 ••• : 12.25 • 18.08 •· 27.00 • 31. G7' • 43.33 : '60 .67 : ,69.00 • "/8.67 • . • • • • • 
23 ••• : 12.f.5 • 17.92 • 26.33 • ·33.D3 . 42.67 • 56.50 : 69.00 : 75.00 . ' • . • • . • 
24 ••• : 14.00 . ~3.92 . 31.33 • 34.33'. . 41.67 . 51 .• 60. :. 55 .oo' :· 58 .oo • • • • • • • 
26. _. • : 14.33 • 24.00 • -33 .oo • 37. 'JO • 44.00 • 63.00 • 58.00 • 73.00 • • • • • • • • • 
26 ••• : 13.50 • f.2.b8 . 30.67 • 36.33 . 43 .67, : 51.33 .fi5.67 • 62.67 • • • • • • • ,, 

• . • . . • • , . 
• . • • • . • • 

6/11 • • 
• • . 6~.67 . 

78.00 • . 
• 74.33 • 

72.00 • .. . 66.67 • . 66.00 • 
• 59.67 • 
• 67 .67 . . '10.00 . . 81.33 . . 82 .t,i) •· . 75,.67 • 
:. 67 .oo . 77.67 • 
• 63.00 • . 75.00 ·-• 66.00 • 
: ,77 .oo . 76.33 • . 64.00 . . 81.00 • . 79.-00 . .. 75.33 . 
: .58.00 
• 58.00 • 
· 62 67 • s • . 
•' 

• • . 
• . 
• . . 
• • . 
• . 
• 
-• . . 
: .. . . . 
• • 
• • 
• . 
• . 
• . . .. . . . 

• 
• • 
• . . . 

fl 18 

63.33 
78.00 
·74 .33 
71.67 
65.53 
65.00 
58.67 
66.67 
171.33 
81.33 
82.50 
75.67 
67.00 

• • . . . . . . . . . 
• . . . 
• . . . . . . 
• • 

• • . ' 
6/25;: 

• • 
69.67 . . 
7'1.67 . . 
75.00 • • 
72.33 • . 
66.67 . . 
67.00 
68.67: 
66.67 . . 
72.00 . . 

: 81.67 . 82.50 . 
• 76.33 • 
• 67.50 . • . 

7''1.00:: 18.00 
63.33 : 58 .67 
74.33 • 74.33 . . . 
66.00 . 6&.50 . . . 
76.6'7 •· '1'1.00 . 
75.67 . 76.67 • 
64.80 • 64.33 . . . 

: : 81.00 • 81.50 . 
• 79.33 . 80.67 • • . . 

•• .78.50 . 78.50 . . . • . 
•• .55 .oo ·: fJ7 .60 . 
• • • . . 65.00 .. 57 .60 • • . 

62.33 : · 62 .6'7 • • . . -• . . .. • ... • 



Tab1' XV( bl · 
(Old coil) The effect of commercial 8.nfl locul fertilizer applications 

. . on plant growth. · 
Average weekly measurements in inabes 

during third test. 

Planted April 3, 1920 . . . .. . . ,_ 
• - I' • f • f t ' I • t • 

:Po'ti''N(f:.4lla~: 4 23 : 4 30: 5/7 ·: 5 14 ; 5 21 ; 6 28 .; 6 4 .; 6 11 ; 6/18 ; 6 25 ~ 
: : : : .: : : . . ... . . . 
: 1 ••• : l0.17 : 30.00.: r•:3: 39.33: 43.00: 48.33 ~ 62.00 ; 63.33; 63.00; 63.00; 63.00 ! 
: 2 •• ; 19.06: 28.67: 4. ;·: 40.67: 45.33,: 49.60: 66.00,: 70.00: 69.50: 68'.50: 68.50: 
. s •• ··=, 10.15 = 2200.~z = 3310.0s0 = 35.33 = 40.33 = 47 .aa = s2.oo : 67 .5o = 67 .5o = 67 .oo : 67 .so ; 
: 4 ••• : ll.92: .dv: e,· : 35.00: 42.67: 6].33: 57.00: 75.00 : 72.67: 72.00: 72.67 : 
: 5 ••• : 11.33: 2t-~7: 31.;.67: 36.33: 42.00: ,50.00: 43.67 .:< 69~00.,,: 68.00: 67.00: 68.50 : 
: 6 ••• : l2.b8: 23,33: 33.33: 36.67: 43.00: 53.00: 58.67: 67.00: 66.33: 65.00: 66.33: 
: 7 ••• : 10.50 : 18.'15 : 30.00 : '3b.67 : 44.00 : 55.33 : 66.33 : 74.00 : 74.67 : 74.00 : 74.00 • 
: 8 ••• : 11.50 : 21.75: 31.33: 36.67: 47.33: 56.33: 64.67 : 69.00: 66.33: 67.00 .: 68.33; 
: 9 ••• : 10.60 .: 20.ao : 32.00 : za.33 : 53.67 : 63.oo : '15.33 : ao.33 : as.oo : as.s3 : a4.67 . 
: 10 ••• ; 12.60: ~2.32.: 32.00: 37.67: 49.67: 56.67: 66.33 : 7~.00: 74.00: 73.00: 72.10 ; 
: l:E ••• : l,l.13: 16.2b: 27.67: 37.33: 51.67: 60.00: 64.67: 70.00: 74.33; 73.67: 73.00: 
: 12 ••• : 12.33 : 19.92 : 30.67 ! 35.33 : 44.67 : 50.00 : 54.00 : 55.50, : 53.00 : 52.67 : 53.00 : 
: 13 ••• ; 11.25 : 21.67 : 29:.00; 36.00 : 48.00 : 56.00 : 60.67.: 63.33 : 6Z.33 : 68.08 :, 68.00 : 
: 14 ••• : 12.08: 21.42,,: 29.67: 34.6'1: 44.6'1,: 52.33: 69.00: 60.33: 63.33: 63.00: 63.00: 
: 15 ••• : 11.50 : 19.92 : 27.67 : J2.67 : 40.67 : 46.00 L bl.33 : 52.oo· : 54.00 : 52.00: 53.33 : 
: 16 ••• : 11.92: 22.42 ": !10.33: 36.67 : 46.67 : 54.6.'7: 60.33: 67.;13: 67.C0: 66.33: 67.35: 
: 17 ••• : 14.83: 22.50: 31.67: 36.00: 42.33: 48.67: 51.67 : 56.67: 56.33: 55.67: 57.00: 
: 18 ••• : 8.CJ2 : 20.33 : 29.00 : 34.00 : 43.67 : 5,~.33 : &9.00 : 62.33 : 62.33 : 62.JO : 63.22 : 
: 19 ••• : J.0.J3: 18.17: 31.00: 38.67: 61.67: 69.33: 63.00: 67.67: 66.00: 65.33: 66.00: 
: 20 ••• : 9.83.: 19.92: 29.G7: 35.67·: 46.00: 68.33: 6'1.67: 74.~3: 76.33: 78.33: 77.67: 79 
: 21 ••• : 10.83 : 21.00 : 29167 : 34.00 !' 41.,00 t 46.67 : 48.33 : 54.00 : 53.33 : 53.00 : 52.00 : 
: 22 ••• : 12.88: 20.42: 31.00: 37.00 ~ 47.67 : 56.33: 60.00: 64.QO: 63~67: 62.67 : 63.67: 
: 23 •••. : 9.75: 22.3,3: 29.67: 26.67: 47.00: 54.33: 58.67,: 65.33: 6'1.,00 .: 66.33: 67.00: 
• 24 •• ,.: 13.33 : 22.75 : 31.67 : 35.33 : 44.00 : 49.33 : 52.33 : 52.33 : 51.00 : 50~00 : 50.67 : 
: 26 ••• : 10.76 : 20.25 : 28.67 : 36.00: 46.00 : 53.00 : 58.67 : 58.67 ,: 63.00 :' 62~67 : 62.33: 
; 26 ••• : 13.75 24.33 : 31.00 : ;35.00 : 42".67 : 48.33 : 53.00 ; 55.00,: 64.67 : 54.00 : 54 .. 33 : 
• • .;..•-- . • • • • 

. 
• 



• 

Table XVI( a) 
.(New soil) 

Planted 
• . . 
• • • 

9Le : Pot lio; • . 
• • . 
• • . 

1 •• : 12.50 • • • • 
2 •• : 13.50 . . . . 
3 •• : 13.00 • . 

• . 
4 •• : 12.61 . • . • 
5 •• : 12.67 • . 

• • 
6 •• : 12.36 • . 

• . 
7 •• :12.67 • • • . 

12.50 • 8 •• : • • • 
• 9 •• : 12.33 • • • 
• 10 •• ::11.50 . 
• . 
• 11 •• : 13 .. 33 . 
• . 
• 12 •• : 10.50 . • • 

13 •• :: 12. 0~ 
• 14 •• : 11.E,3 • .. • 
• 15 •• : 11.33 • 
• 16 •• : 11.33 . • . 
• 17 •• : 12.83 . • . . 18 •• : 11.50 . • • 
• 13 •• : 12.83 • 
• 20 •• : 12.17 • • • 
• 21 •• : 11.50 • • • 
• 22 •• : 11.83 • • • 

23 · 10.67 • • • • • • • 
• 24 •• : 10.17 • • . 

25 •• : 13.~3 . • 
26 •• : 13.33 ,: . 

• 
• • • . 
• . .. • 

The effect of comrneroial ani loo al fertilizer applications 
on plEn t growth 

Average weekly ;neasurements in inches 
follfth test. 

August 191 1920 
• . . 

9/9 
. 

9L16 
. . . 

9L23 
. • • • 9 30 10 7 10 14 10 21 10/28 

. • • • . . . . - --- • . • • • • • . . . • . . 2~.00 . 19.67 . 33.33 59.33 • • • 67.67 71.33 72.67 . • . . • . • 70.67 • . . • • i..3,67 • 33. ;;3 41.33 02.00 . . . . 69.00 71.00 71.50 701.50 • . . • . . . 
Y:5.50 35.00 . . . . . • 44.67 54.67 . • . . 63.67 . 69.00 72.67 72.33 . • . . . 
20.50 

. • . . . . 31.G7 . 44.67 . 55.33 66.33 74.00 76.67 . . • . . • 76.00 . . . • 22~67 33.00 44.67 55.33 . • . • . 59.67 . 65.67 65.33 63.33 . . . . • • . . . ;..3. 33 33.00 44.;33 59.33 
. . • . . 67.33 • 76.33 • 83.67 . 83.67 . . • . • . 

23.16 33.00 44.00 56.33 
. . . 63.67 66.67 . 63.67 62.00 . • . • . . . . 23.67 J3.33 42.00 53.33 • • . b9.67 . 63 •. )3 . 66.00 . 66.33 . • • • . . . . 21.16 . 31.33 41.67 57.00 • 64.67 . 69.00 • 77.00 77 .oo . . • . • . 20.5) • 28 .67 . 34.67 13.00 • 48.00 . 51.00 . 60.50 . 60.50 . • • . • • • • 20.67 . 28.i;7 38 .67 • 51.00 . 57.33 . 61.00 . 64.00 • 66.00 . • . • . . . • 17.33 . 26 .oo . 31.67 • 40.67 • 44.00 . 47 .33 • 75.00 76.00 . . • • • • . . 20.;;;.; ~ 28.33 36.67 49.00 . 56.67 . 59.33 • 61.67 . ol.67 . • • . . . • 18.67 . 26.00 • 35.00 • 42.67 . 46.67 . 48 .33 . 34.40 . 45.50 . . • • • • • • • 15.67 . 22 .oo 28 .67 • 37.00 . 48 .oo • 52.00 • 58 .50 . i,9~00 . • • . . . • • 19.83 . 24.67 30.67 . 34.33 • 49.00 . 44.00 . 41.00 . 49-.-00 . • • • • . . • .21.83 29 .33 . 38.33 • 51.33 . b9 .:,3 . 62.33 . 62.00 . 62.00 • • • . . . . . 

21.6'/ 30.33 . 40.67 . 48.00 52.33 . 53.33 . 52.33 . 52.33 . . • . . • . 
24.00 . 33.00 . 12.00 . 51.67 . 62.00 • 68.67 • 69.00 . 68.00 • • . . • • . . • 20.00 26 .33 ,34 .67 . 43.67 . 48.33 . 51.:13 . 60.67 . 56.50 . . • • • 
21.50 . 31.67 • 40.33 • 48.33 . 51.00 . 61.00 • 64.00 • 65.00 . . • • • • • . . 
19.50 • 25.33 • 32.67 • 38.67 1-6.00 • 51.33 • 11.00 • 51.35 . 

• • • . • . . 
16.83 : ; 2l,. 33 • •3~ "'7 . 50.33 57.33 . 60w67 • 66.00 . 63.00 • • • 0 • v • • . • . 
15.67 • . };2 • .33 30.67 . 40.00 . 45.67 • 46.67 44.;53· : 45.00 . • . • • • 
21.67 3lH13 . 39.33 . 50.00 . 53.00 • 53.33 . 54.33 : :54.67' • • • . . • • 
21.~33, • 32.33 • 42.33 : . 52.33 . 57.6tZ :.62.00 . 63.33 . 65.33 . 

• • . • • . 
• • • • • • • • . • 

(Hi~h winds during the last two weeks of tests. Some stalks broken.) 

-c:'. -------------

. . 
11 4 . . . 

• 72.67 . . 
70.50 • • 
71.78 • • 
77.00 . . 
64.67 . . 
83.33 . . 
68.00 . . 
75.00 . . 
77.00 . • 
60.00 . . 
63.00 . . 
74.()00: 
61.67 . . o.oo • • 
58.00 . 

• 
00000 . 

• 
62.67 . 

• 
51.00 . . 
68.33 • • o.oo . . 
62.33 • . 
49.50 • • 
63.67 • . 
39.00 . 12 . 
53.,35 . . 
64.00 . 

• 
• . 

. ·-. ·- - --~~-·•- -. . __.4 



Tabla I.VI( b) . 
Old eo:Ll 

The. effects of commercial and local fertilizer a:pplications 
on pla.n.t grow~b 

• • 
• • 
• • 
• . . 
• 
• . . . . 
• 
• • 
• . 
• . . 
• 
• • 
• • . 
• 
• . 
• • 

Avera.,,,e weekly rnea~urem&n~s in bches 
during fourth test. · 

Planted August 191 1920 

Pot ao:912 :; 9L9 ; 9Ll6; 9l23; 9L39; 10L7 : 10L14; 10/21: w2s; 11L4 ; 
' ' :, : : _: : : . : ~ 
l ••• : 11.33 : 18.:'>0 : 26.33 : 34.6'7 : 41.67 : 4'7.33 • 48.33 : 49~00 : 49.67 )16.67 . 

13 .1 7 · 1. 9 •. 33 · 28 • 33 • 42. 00 • • 'et • 2 ••• : . · , . .• 34.67 ,: .. 1.4J00,: 44.67 : 50.00 : 50,00 : o.ou 
t::: i~:tL it~L :::; ; ~g:~: ; :t~~ ; ~:~g : :!:~ : t::gg : t::: : !~:~g ; 
5 ••• : 11.50 .: . 18.33 : 26.00 : 34.67 : 42.67 : 48.00 : 49 .33 : 51.33 : 5.0.00 : 50.33 : 
6 ••• : 12.1'7: 18.1~.: 26.33 · 34.67: 46.0Q: 51.00: 49.0U: u4.33: bb.3~: 55,00: 
7 •• • : 10~07 19.17 .: 29.oo ; ze ~67 ; 46.oo : 51.00 : 52.33 :·· 50.:,o : 53.oo : 52.00 : 
a •.• : 12.33 : 20.17 : 2a;67 : 33.67 : 43.33 .: 50.00 : .51.00 : 6.0.oo : 59.oo : 5B.5o : 
9 ••• : 12.00 : 1a.oo : 1~7.33: ~;5.33: 43.33 : 4'7.67 : 02.67 : c2.oo ·= 02.00·: 61.33 : 

10 ••• : 12.00: :~0~17: 21.;1:;: 35.oo :·42.,;o: 46.oo: 46.67.'.: 42.33: 41.33: 44.oo: 
11 ••• : 11.:,3: 19.I7: 27.67: 33.67: 43.67: 49.67: 54~33: 59.oo: 57.67 :·sa.oo: 
12 ••• : 12~17: 10.00: 26.33: 52.00: 38.67: 40.67: 42.3:f: 44~33: 45.00: 45~33: 
13 ••• : 11.67 : J,r>.fJ3 : 2G.67 : 36.33: 42.67 .: 45.:;3 : 47.00 : ,46.00 : 67.00 : 56.00 : 
14 ••• : , 9.67 :. 16.33 : ;:5~00 : 3.0.33 : ,;4.33": ~3.00 : '44~00 : 48.0Q : 48.00 : 49~00 : 
15 ••• : 12~17: 1911'1: 24.~'7: 29.00: 37.67: 4:2.00~:. 44~00: 49.oo: 48.oo: 42.00: 

: 16 •••. : 12.33 :, 18!'00: 36.67: 32.33; 40:00 :;~15.33; ,46.33 :'44.33'.: 44.6'1: 43.67: 
: 11 ••• : :i.o.oo : 15.50.: 24.00 : .32.00 : .40·.33 : ,,43.33 .; 46.33 .: ,54.00 : 54.oo : 54.oo : 
: 18 ••• : 12.50: 18.83: 25.67: 30.67: 34.33: 42.00: 52.00: 44.00 ::53.00: 55.00 : 
: 19 ••• : 9.17: 17.33: 25.33: 34:;,~ :;42.33; 47.67.: 51.33": 49.33: 52.00: "54.00: 
: 29 •• t: 12.33: 19.6'/: .20.00: 38.00: 47.33: 61.33·: 62.67 : 54.67 :' 54.67 :.;64.33 ! 
: 21 ••• : 10.33: 16.50: 27.67 : ~~-~3: 35.00: 40~00: 44.00 58j33: 47.33.: 47.33: 
: :;,2 ••• : 12.33: 10,50: .27.67 33.33.,: 39.33: 43.33 48.33 52.33: 52.00 : 51.67 : 
: 23 ••• : 10.17: 17.33: 25.00: 31.33: 30.00: 40.33 42.67 ~ 45.33.:·43.67 : 44.33: 
: 24 ••• : 12 .oo : 18 .83.: 26 .oo : 33 .oo 42 .67 : 47 .67 : 49 .oo : 60. 00 :, 49 .67 : 49 .33 : 
: 26 ••• ! 11.17 17.33: 24.00: 32.67 : 41.00-: 39:67 : 46.67: 62.00: 52.67: 52.33: 
: 26 ••• : 10.a~: 19~67: 27.67 :·36.oo: 46.33.: 51.00: 53.33 59.00: 66.67: 68.67: 
• • • . . • • 

. . . .. . . 



Tabl~ XVII{ a) 
(liew· Soil) 

The e>f:f'eot of commercial. 11nii local fertilizer application 
on plant Growth 

Average weekly meas~rementa in 
inohes during the fifth 

test 

Plan,ted· April 3, 1920 
: : ~. : ' , ' : : : . • • • • • • • • :Pot No.: 11/'29· : 12 6 : 12 13 : 12 20 , 12 2'/ ; 
• . • • 1/3 : l 10: l 17: 1 24: • • • • • • • • • • • 20.67 ' • • • • • • 12.17 29.33 • l • • ~ : • • • 36.33 . 45.33 47.67 48.00 • 50.67 52.67 • • • • • • • . . • 22.50 • • • . • • 2 ••• : 13.60 • • 33.7 • 46.00 • 50.50 . 63.00 • 53.00 • 62.00 51.bO • • . • • • • • • • • 11,25 13.67 26.00 . 
• 3 ••• : • • • 39.G7 • 4'1 .33 • 60.67 . 62.33 . 53.00 53.33 . • • . • • • • • • 18,83 28,83 • • . 4.~.: 9.33 • . • 39 ,33 • 46 •. 67 • 49.67 . . 50.67 • 50.33 . 56.33 . • • . . • 19.33 • • • • • • • 5 ••• : 11.i3 . • 27,60 • 35.00 • 41.67 •· 45.67 • 46.67 • 45.67 . 45.6'1 • • • • . . • • • • . . 
• 6 •.• : 12 .3l, ·: 23.33 . 33.67 . 44.0Q . 50.67 • 52.67 • 53.00 . 63.33 . 62.33 . • . • • • • • : .. 7.~.: 12.67 . 23.33 • 33.83 • 4,:4. 67 . 49.33 • 49.33 . 60.00 . 60.00 • 47.50 . • • • • • • • • . . 
• 8 ••• : 12 ... 50 • 23.00 . 30.67 • 39 .6.7. • 46.00 • 44.6'1 • 46 .67 • 46.33 . 45.67 . . •. . • • • • • • . . 
• 9 ••• : 11.50 • 19.bO • 30.00 . 35.67 • 47.,S3·: 49.67 • 52.00 • 52.61 . 53.67 • • • .. 

28.00 
. • • • • . 

• 10 ••• : 10.83 • 18.50 • • 4.0 .oo • 4.7 .33 • 48 •. 33 • 51.00 • 61.00 • 52.6'1 • • • • • •. • • .. • • • 11 ••• : 11.17 • 15.50 • 25.57 • 32.67 . 42.67 • 45.00 . 48.67 . 50.00 . 51.00 • • • • • •· • • • . • • 12 •. . , : 12. 6'1 • 24.17 • 32.17 • 4:2,.67 • 49.33 • 50.33 • 50.67 . 50.33 . 49.33 . • • • • • • • . . • • 13 ••• : 10.33 • 19.33 • 29·.33 • 38.33 • 44.67 . 46.33 "' 48.00 • 46.33 . 46.67 . • • • • • . • .. . . . 
• 14 ••• : 13.17 • 24.00 • 34.33 • 43.33 • 50.67 • 50.67i .. 51.00 . 51.33 • 51.6'7 . • • . . • • •· . . . 
• 15 ••• : 11.67 • 21.60 . 29.331 . 36.00 • 46.67 • 4'1.67 . 49.67 49.33 . 49.00 • • • . . . . • . • • 
• J6 ••• : 12.;,3 • ~2.6'7 • 63.33 • 41.33 • 48.00 • 49.00 . 48 .67 . 48.33 . (iJ .33 . • • . • . . • . • • 

23.83 35 •. 6'7. 50.33 50 •. 00. 60.33 50 .6·7 50.33 • l '7 ••• : 12.67 • • • 49.00. L • •· • . • . • • • • • .. • • • 
• 18 ••• : 8.67 • 19.33 . 27 .67 • 38.33 • 45 •. 6'7 :· 47 .oo . 48.67 • 49.67 . 51 ;67 : ·~ • . • • • . • . 
• 19 ••• : 9.33 : 18.00. 28.bO • 37 ._67 . 46.67 • 46 •. 67, .. 47 .33 . 48 .3:3 • 47.67 . . • . . . • • . 
• 20 ••• : 7 • 83. : , 16 .17. 24.00 . 34.33 . 39.00 :·· 41.33 : 43.33 • 44.67 • 44.6'7 . • . • . . . . 
• 21 ••• : 10.83 • 19.67 . 33.00 • z7 .oo· : 46.00 . 46.67 • 47.£7 . 48 .33. : 48.36 . 
• • • • . • • . 
• ~,2 . 12.83 • 23.83 . 36.00 . 43.67 • 49 .67 • 49.00 . 49.6'7 . 4'7.33'1 49 .33 • • "' .... . • . . • . • . . 23 ••• : 11.60 • 20.u7 . 32.83 • 32.33 . 40.33 • 41.33 . 41~67 • 40.87 . 40.33 • • .. • . . • . • • . 

24 ••• : 11.67 • 21.33 • 30.6'1 • 39 .67 . 46.67 :· 46.33 • 47 .• 00 . ~ .33 • 49 •. 00 . • • • • • • • . . • 
f:6 ••• : 11.50 • 20.67 • 30.83 . 38.33 • 44.33 • 44.53 : 45.00 • 46.:J0 • 44.33 • • • • • • • • • • • 
26 ••• : 12.67 • 21.67 . 38.33 • 46.67 . 43.33 . 47.33 . ~9 I~~ . 49.00 . 49.00 • • • . • cc.-iJ" . • • • . • • • 

• • • • • • • . . • • • • • • • • . . • 



Taile XVII {b) 
(Old soil) The effect of commercia:i and local fertilizer applications 

on plant life. 
Average weekly measurements in inches 

during fifth test. 
Planted April 3 2 1~20 

: : : : . : : ..... 
:?at· No.: 11 29 ! 12 6 · ; 12 13 ; 12 ao ; 12 27 ~ l 3 ~ l 10 ~ l 17 : l 24 ; 

: 1 . .. ; 11.50 : 20.50 : 29.00 ; 36.33 ; 41.00 :. : 42.00 :. . : : 23 17 42.33 • 42.00 : 41.33 
: 2 ••• : 121;g ~ 1717 : ~g-33: 37.30: 45.oo: 43.oo: 43.:;o: 43.oo = 42 •00 ; 
. 3 ••• : 11 7 : 21.83: 3'1.83 : 30.67: 44.00: 45.67: 47.00: 46.67: 46.00: 
: 4 ••• : 12.}3 : ,. 1 • 33 = 2 .oo : 44.oo : 45.oo : 45.oo : 45.oo : 14 .oo : 44 •00 : 
: 5 ••• : 12. . 2. : 8.00: 36.33 : 41.67 : 43.00 : 42.00: 42.67: 42.00: 
: 6 ••• : 12.00: 1.17: 22.83: 34.33: 50.00: 49.00: 50.33: 49.67: 49.00: 
: 7 ••• : 12.33 : 22.83: 33.33: 40.33: 44.67: 44.67 : 45.67: 45.67 : 14.67: 
: a ••• : 12.50: 22.00: 29.33: 36.33: 43.oo: 44.67: 41.33: 45.oo: 45.oo: 
: 9 ••• : 13.00: 23.67: 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: 43.33: 
:: 11 ••• : 12.33 : 22.00: 30.67: 37.67: 41.33: 42.00: 42.00: 42.00: 4Z.OO: 
: 12 ••• : 12.67 : 21.67 : 30.00 : 38.00 : 43.00 : 40.67 : 40.67 : 41.00 : 40.00 : 
: 13 ••• : 10.67 20.33: 30.00: 38.68: 42.67: 43.33: 63.33: 13.00: 42~33: 
: 14 ••• : 11.67: 20.00: ~7.67: 38.00: 3~.00: 38.67 : 40.00 :'39.67: 38.61: 
: 11 ••• : 11.00: 20.so: 29.17: 36.oo: 41.33: 41.67 : 43.oo: 42.33: 42.00: 
: 18 .•• : 11.33 : 20.33: 28.67: 31.00: 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: 
: 18 ••• : 8.33: 14.17 : 21.33 : 27.33: 33.33 : 36.33: 37.33: 38.33: 37.67 : 
: 19 ••• : 12.17: 21.50 : 31.00: 39.67: 49.33 : 19.00: 49.33: 49.67 : 49.67: 
: 20 ••• : 8.60 :, 16.33 : 24.17 : 37.00 : 40.67 : 42.33 : 42.33 : 45.67 : 42.33 : 
: 21 ••• : lJ.50 : 2'1.33 : 3:1.67 : 37 .67 : 38 .00 : 39.00 : 38.33 : 38 ... 33 : 38 .oo : 
: 22 ••• : 10.83: 19.33: 26.17 : 31.33: 34.33: 35.00: 36.00 : 36.67 : 36.33: 
· 23 ••• : 10.83: 19.;13 26.17 : 31.33 34.33 35.00: 33.67 :;34.00: 34.00: 
: 24 ••• : 9.11 : 15.33 22.67 : 30.67 : 32.00: 33.00 : 33.67 32.67 : 33.00: 

! ::: : ; tf; : it:: : ~:::~ ; ;~::~ ; i::~~ ; ::: ; ::g ; :::~ ; ::: ; 
... : : : : = : = : • • 
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en't the growth of the plauta 1n \he pota having p1ata 

that viore the 1argeat ~,t 'the firat traeasureen't o-£ t'ha 

toa't. The green l.ino represents the grewth of tu anr

s.ge o:~ the four check pots. 

Tl..:i~ bes't growth en the ol.d 8011 was made in the pote 

•c ~ll~eh had been sp»11ad phosphorous and potaastma; 

n1. troe:en and potassium; aaa weeds, barnyar4 .anure. antl 

a aompl.et.o Xert111ze:r 111us 1ime. !rbe poorest gronll 

was ID!Jiie :ln those pots tb which had been app11ed; no

thir...g{two checks)• cowpeas, nothing(ohook), a,od au1plrt1r. 

l?i~.re l.3 sh.owe in graohic form the resu1ts o-r the firn 

test on o1tl m 11.. The growth o:f the p1ants on. the mw: 
,.t.(_ 

so11, 11Yhil.e~and rather &pindl.7 was muoh g'?.'aater than lt W 

was posai.bl.e to secure under fiel.d coll.di t1ons. 

In the second teat and ia all o-t the three :touow

i.ng tests, 'tlle p1ant growth as 1nd1oateo b7 the h•ie.h ta 

of eorn ste.lJts in the pots was greater than that on th• 

01.a. so i.l.s. Thia was rather emrprising a£ter the ueu.1 VI 

that had been seaured 1n the field. even after several. 

C1"ope had oacupi.ed the 1and. 

In the second te,at 1 t was fomut that tM gree.teat 

pl.ant g~th on new aoS.1 was made 111 pot A to •btoll ni

'tzogen end potasoium had been app11•4• fide waa ~o11ow• 
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l.2, 9, a:nd 20, to which had 'been appl-

ied; ccccnut hr;_ak ssh, bonemeal., a oomp1ete fert111ser, 

i"'nd .:~n:;'}Jeas Oil s , :roen 1nanure., reepeot~17. n. p1an't8 

n;a1rint t.:1e sti'18.ll.cst srowtli were in pots 15. 14., 18. ll. 

and :t '7, in tne ofter nmned. Treatment given to these pots 

had boon ~1.s .i:ol.1c.,ws; suJ.phur. nothing(oheolt). looa.1 

l.in::es • notl!i.nt:' ( oheok) • and b~:rJlJ'8,rd manure. fl.le pl81'1t 

E,"X'O.wth as ohown by the t;::raph ill figure l.4 wns ver7 1r

reeU1ar bctv1een the difrerent pots. For instance ~'I 

20. \"1i1. iah wa~'3 fifth in pl.•m.t growth at the en4 o~ the 

test wa3 tv1onty-fourth in rank at the first measurement• 

whi1e 18 which wa.s sixth a1. the :Cirst measu1~met1t~ was 

on1y third f'rom the bottom in 1naki:n~ the small.eat growth. 

In tlle ol.d eo11 during t:::.e seoona teat the great-, 
est pl.~"'lnt growth was made 1n pot ~ to whioh nitrogen 

in the i:;orm o:f ammonium su1:fat• ha4 been added.. Tha 

pl.ants 1.n these pots took the lead at the start of the 

test and bad a.t a~,1 times the 1srgest pl.ant growth aur

i.ng the l.3 weeks in wb1ch the 1neasun11ente were me.4•• 

flote "I~ 39 9,, and 6 were next 1n rank o~ greatest plant 

growth. These pots bad reoe1ve4 applioat1one o:t; n1· 

trogon and pb.osphorou1,-, ni.tropn. complete f'ertllls•r~ 

nnd nitrogen a:n.d. potassium., reepectiffl.7• It w11l. be 

notel? :frffl!l ti» graph in fipn 16 that the plants in 

pot V dur1ng: the flrst four neu of measn.lnment o11a'b•d 
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;frc,r; the bottom rawc te. thdseoana. in rank in plant 

growth as t!:e soured by he 1 cbt. Tb• tal!All.&a't -plwit growth. 

w.?.:-.l recorded f'ro-n: pots 21.. 1.-l. 1. 24. a:id 1'1* whloll 

haa. reoci,;--ed the f'ollowing rerti11•or tret\tmlttn'i; 0000-

nu.t huek ~eh, notbing(-'.!heok) • noth:1n,:(etutr4 row). @'llano. 

aua :.H.11.~rd r.Yinure • rea!)tH.tti:ve17. 

:rn the ~eoond tllat the pl~t growth 011 new 8) il a• 

a wbol.e improved until. 1 t surpasf1ed tl1at mad• on the ell 

soil.. Thia was noti oe<.t to an even more 1D.s'lrkt.l. extent in 

the third, ~ou:rth and :f'i::tth tests. 

•rao1• XVIII ffltrnmari,see snd sivee 1,,110 :g.verage i-es-
"' 

uJ..:ts c:f tl1e f'i ve oropo or teet• o.}On4uctoa to :f':ind tbe 

o:f:::e~t oi: :3-"0~EH~atal snd iooal. fert1lis,;ers on plsnt 

gl!'Owth on the new and Old l!Oi1G ·Of ~· In 'Sb• 8'Ua• 

ma.r7 t'l1e :mesanretuents arc ~ ~v•re.w, of tbe highest rta• 

cor-do4 heights of' tho com pla.nte dttrins the five teate. 

~• ave~ss• for a11 pots in th~ toeta sh• the n.w aoil 

s.veraged pl.a.nta 1.n hoieht thia.t e,-:eeelod those on the 

Ol.d ao.il. ewer four inches. 

!lhe 9,,re:rae.e of tho pl.ante groVtn i>l the pota oontain-

ing new so 11. sho-eHtd that the e;reatest ht!t1ght 4nr1ng th• 

:ti ..-e t•a-ts we.a 'frotn po ti I wt th m. a-ve1 ,-as~• he 1 ~t o ~ Bf• ,o 



Table XVIII( a) 
(new soilJ 

• • 

Effect of c 0'11moroial and local fertilizer on plant growth 
as denoted by average of highest recorded 

etalk;s. · 
•• • • 

• • : : ::· ·. . . .. . . . 
: : Commercial · : ~ · : : 2 : 1 . . . : : 
: : fertilizers : stalks • stalks: stalk ; · ; ; : : 

; 1 ••• ; Guard ••• • • : 25.16; 4~.33; 71.33~ 72.67~- 52.67~ t71.16 ~ 54.23:. 12 :. 
: 2 ••• : Check • • • • • ~ 24.16: 52 .33: '18 .33: '11.50•. 63 .33.• 279.;6c 

0 iJ 55 • 93 : 8 : 
: 3.~.: MaN03• • • • • .: ~1.00: 55.00: 76 .00: 72.67: 53 .33: 277.00 : 6b.40: 10 : 
: 4 ••• : x ••• • • • • : 26.50: 64.00: 72.33: 77 .00: 55.33: 285.16: : 57 .03: 5 : 

5 ••• : P • • • • • • .: 27.60: 53.00 : ·66.67: 65.67: 46.67: 258.51 : 51.70: 17 
: 6 ••• : N, X••••••••••••!. 25.83: 58.67: 67.00: 83.67: b3.33: 288.50 : · 57.60: 1 
: 7 ••• : N, P ............ : 34.00: 53.67': 60.00: 68.00: 60 .00: 265.67 : 53.13: 15 
: 8 ••• : K. P ••••••••• •.,: 30.33: 50.00: 68.33: · 75.00: ·46.67: 270.33 : 54.07: 13 : 
: 9 ••• :N, P, X, •••••• • • •: 24.33: 56.67: · 72.00: 77 .00: 53.67: 283.67 : 56.73: 6 : 

. . 

: 10 ••• : N, P, X, Oao •••• ; 27.50: 56.67: ~. 81.67: · 60.50: 52.67: 279.01 : · 55.80: g : 
: 11 ••• ; NH3 •••••••••••• : · 26.60: 56.00: 82.50: 66.00: · bl.00: a!al.00 : 56.20: 7 . . 
: 12 ••• : Bone meal ••••••• : 26.50.: 56.67: 76.33: 75.00: 50.67: 285.17 : 57.03: 4 : 
: 13 ••• : Check ••••••••••• : 21.00: 48.00: 67.50: 61.67: .. 48.00: 246.J'l : 49.23: 24 : 
: 14 ••• : 0heok ••••••••••• : 26.33: 45.00 ·: 78.00: 48.33: .· 61.67: 249.33: : . 49.87: 23 : 
: 15 ••• : Slllphur ••••••••• ; 21.83: 41. :,3: 63 ;00: 69. 00: 49 .• 67: 234.83 ·: 46. 97: 26 • . 
: 16 ••• : Lima(iinported) •• : 23.83: 53.33: 75.00: · 49.00: 49.00: 250.16 .. : 50.03: 22 
: Local Products 
: 17~ •• : Manure •••••••••• : 
: 10, •• : Lime(loool) •••• : 
: 19 ••• : Velvet beans •••• : 
: 20 ••• : Cowpeas ••••••••• : 
: 21 ••• : coconut h,1sk ash: 
: 22, •• : Sea Slu~s ••••••• : 
: 23 ••• : Sea weeds ••••••• : 
: 24 ••• : Guano ••••••••• ; • : 
: 25 ••• : Check ••••••••••• : 
: 26 ••• : Guard ••••••••••• : 

29.83: 
28.83: 
28.83: 
29.(JO: 
33 .3:3: 
26.50: 
26.6'7: 
30.33: 
25.83: 
30.00: 

47.67: 
47 .33: 
50.00: 
54.33: 
19. G7: 
50.00: 
53.00: 
53.33: 
51.33: 
49.33: 

66.60: 69.00: 50.67:, 263.67: : . 
77.00: 53.33: 51.67: . 258.16 : 
76.67: 69.00: · 48.33:. · 272.33: : 
64.33: · b6.50: · 44.67:., 248.83: : 
81.60: 48.33: 65~00: 287~83: : 
80.67: 61.33: 49.67: 268.17 . : 
78.50: 66.00: . 41.67: · 266.84 : 
58 •. 00:, 46.67: 49.33: 237.66 :: 
75.00: 54.67t. :45.00: 251.67 : 
62.67: 65.33: 4i.00: 256.35 ; 

52.73: 16 
51.67: 19 
6,.47: 11 
49.77: 2 
6'7.5'7: 3 

• • . 
• 

51.63: 18 : 
53.17: 14 : 

: 47 .53,: 25 : 
50.37: 21 
51.27: 20 • • 

: ........................ : ....... : ....... : ....... : • • • • • .............. ·• .......................... . 



Table XVIII ( b) Effect of oo•mner~1al ani looal fertilizer on plant ~rowth 
(Old soil) aa donated by avera~e of highest reooriet 

~talks in Blve Testa. 

3 2 1 • • I • • ~ l .. 1 i • • • • • • • • 
CoQUlloro1al :atalke :s,ali:e " f 

• • t stalk :stalk :stalk : • • • • fl • 
fertilizers . • • • • • • • 

• • • • . • • ' • • . • 
: pot.: • • • : ; • • • : • • • fl 

• No. • Treatment • Test I:2ni teat3ra • 4)h I/ 5th • A~ • • • • Rel • • • • • • • • 
• • • • :test • test • test:tot • etrowtbA.verage: Hank • • • • • • . ' • • • • • • • . . • 

• • • • • • • it • • • 
G11ari 31.i'l:40.67 63.33: 227.67 • 

• l • • 49.6'1: 42.33: • 45.53 16 • • • , • 
27.16:43.67 

• 
• 2 Cheok • • 70.00: 60.00: 43.00: 233.83 • 46.77 12 • • • 
• .. • 
• 3 lfEl- 103 

,, 31.83:60.67 ·• 67.60: 46.00: 47 .00t 242.00 • 48 .40: 6 • • • •· 
• 4 X • 31.ea:,,.oo • '13.00: 46.33: 46.00: 239.16 • 4'1.8~ • 10 
• . • • • 
• 5 p • 30.00:45.00 • 69.00: 51.33: 43.00 238.33 - 47.67 • 11 • • • • .. 
• 6 N, X • 36.67:47.33 • 67.00: 66.00: 60.33:266.33 • 51.27 • 5 
• • • • • 
• 7 • S,P • 31.60:50.6'1 • 74;i67? 11.00: 15.81 :257.51 • 51.60 • 3 • • • • • • 

" 8 • K,P • 41.86:42.00 • 69.00:60.00 • 46.33 :268.19 . 51.64 • 2 
• • • • • . • 
• 9 • Nf Pf .K • 26.83:49.33 • 85,00: 62.00: 47 .oo :269.16 • 53.83 • l 
• . • • • • 
• 10 • •• P,K, Ce.O • 32.00:47.67 • 76,00:%,6~ • 44400 :246.34 • 49.07 • 6 
• • • . • • • 
• 11 • ll H • 27.00 :5b,OO • 74.33:69,00 • 42.00 :257.33 • 41.47 • 4 
• • 

Bonimeal 
• • • • • 

• 12 • • 30.50:44.33 • 65.00:45.33 • 43.00 :218.16 • 43.63 • 82 
• • • • • • • 
• 13 • Cheok • 26.16:43.00 • 63.33:57.00 • 43.53 :231.82 • 46.36 • 15 
• • • • • • • 
• 14 • Cheak • 24.00:40.00 :63.33:49.00 • 40,00 :216.33 • 43.2'1 • 23 
• • . • • • 
• 16 • Slllphu.r • 26.60:40.07 • 64.00:49.00 • 43.00 :212.17 • 42.43 • 24 
• • • • • • • 
• 16 :Lime(Imported • 27.00:41.33 • 6'1.33:46.33 • 41.33 :223.32 • 44.66 • 19 
• • • . • • 
• !!I • 03. . ro 1 ac a: • • • • • • • 
• • • • ,, • • • • 

• 17 • t1anure • 32.60:38.00 • 5'1.00:64.00 • 42.33 :223.83 • 44.77 • 18 
• • • • • • • 

• 18 :Lime (Local) • 27.83:39.00 • 62.,6~;63,00 • 58,,.33 :220.83 • 44·.1'1 • 20 
• • • • • • 
• 19 • Vol vet Beane • 27.33:42.67 • 67.6'7:14.00 • 49.6'/ :241.34 • 48.29 • 9 
• • • • • • • 
• 20.: cowpoas .. 26.16:42.67 • 79.00:54.6'7 • 42.67 :244.17 • 48.85 • 7 . • • • • • 

• 21 • OOCODtlt husk • • • • . • . 
• • • • • • • • • 
• • ash • 25.83:40.67 • 64.00:50.33 • 39.00 :209.83 • 41.97 • 25 
• • • • • • • 

•• 22 • Soa Slu.gs • 31.17: 46 .oo • 64.00:52.33 • 36.67 :230.17 • 46.03 • 14 
•• • • • • • • 
• 23 • sea weeis • 34.83:46.33 • 67.00:45.33 • 35.00 :228.49 • 46.70 • 16 
• • • • • • . -
• 24 • Guano • 27.60:41.00 :62. 33650.33 • 33.67 :204.50 • 40.90 • 26 
• • • • • • 

• 26 • Check • 28 .67 -45.00 ,p3.00 ~2.67 : 30.00 : 219.34 : 43.87 • 21. 
• • • • • 
• . Guard 2s.~3:4~.oo :55.00 :59.00 . . • 38.67 224.00 

~ 
• • • 44.80 • • • 17 • 

--~ s,•,- ... ,---..~ ,--~------•"' ------ .•,----- ., ,;."ib-..__ --~ -
___Ji -- - -- - - ~- - - - --- - -~--~ •-~•--••,n 



' 

inches. The sma.11.eat p1nnt growth we.s made b7 the 

p1ante in oot 15 which avera~ed 46.9'1 inches in heicht. 

Tho pots producing the g-reateat pl.ant growth had re

ceive(! a.ppl.ications of ni. trogen and potascium and those 

that produoed the small.est .Plant growth had been treated 

wi.th su1phur. !Ille neat four pots in rank producing 

the greatest plant growth were 20, 21, l.2, and 4, whiah 

had received the £ol.lowing trestment; oowpeas as green 

manure, coaon1.lt husk aeh, boneneal., and potash, respet

tive1y. The five pots produo:i.ng the smallest plant 

growth \Vere in the order of their heights, 15, 24, 13, 

14, and 16. These pots had received the folloWing fer

t~1izer treat~ents; sul~hur, guano. none(oheok), none 

( ohaok). and imported l.it'.',e, respeotiveJ.;r.: The average 

height of tbe p1ants in the four oheok pots was 51.35 

inches, wbioh is abOut ninteenth in rank of greatest 

growth• men oompared to the other pots in the tests , 

on new soi1. 

In tb3 pots oontaining old eoil, the greatest 

pl.ant growth as sllown by the avei-a.gee of the 11 ve tests 

was ma.de by the pl.ants in pot 9, whioh bad an average 

of 53.83 inches, o.z~d he.A reeeived applications of a 

oomp1ete fertil.izer. eonsist:1.ng of nitrogen, phosphorus• 



s,n· potassium. The smallest plant growth was made by 

the pl.snts in pot 24, vrLich svere.g:ed 40. 90 inohes in 

height and. whioh he.d been treate:l witl1 applications of 

@Vuno., Tho ~.,uJra(;e h~itht cf the plants in tte four 

cheak pots wes 45.0V inches or 6.28 inoheo lees than 

the average o:f ths ohe~l: pots in the new soil.. Theae 

ch'!J ol:.s avere.e-e~ e. littl.e J.eso than seventeenth in rank 

wl1an oor.iperi.d to the plfu1.t growth made in the other pots. 

oonta.in:ing old sc.,,il.. The next four pots having th& great

est p1bnt growth wei"e e. ? • 11, and a. uhiob had reoeived 

the :rolJ.ovJiflf. £ert111zer a:pplioations; phosplt,orus and 

potassium, nitrogen and phosphorous. nitrogen in the form 

of' ammonium, alld nitrogen am potassiwn. The pote w1 th 

p1a..~ts making the smsl1est growth ware 24, 21. 15, 14. 

end 12, which had reoeived the fo11cwing treatments; 

ga.ano, aoconut husk a.sh, au1p11ur. none{(:heok) • and bone-

., meal., raspeotive1y. 

F1gu1--as 16 and 1'1 allow 1-n grs.phio fo'f\n the rank at 

the end of aach test and the everac:e ~or the f'i.ve teats 

of the f'i ve pots having the eree.tast · p1snt growth1 the 

five pots bgvine the str..al.lest p·lant growth. thet f.1 ve pota 

havi.ng the greatest growth e.t tL• end of the first $.eet. 

-



~ 

3 

4 

5 
L, 

1 
1 
1 

' J t;, 

I I 

J :i 
i (} 
,1 
15 

I / /, 

17 ,, 
/tf 

).() 

.i I 

J;)., 

JJ ' 

:/ 4 
):Y 

;i(, 

/st' 7-:o,:t" 

Pot 
1/IJ. 

'f ,., 

~ 

/ /6 
'' 

IS 
.3 

lf)e//. 

ID 

I I r 
,:, 
.. q 

/ , g 
I 

·- .·u/ -

,>It, 

,_ IJ/, 

'.24 

Pig:;re 16 

lh!tr111e. ' -

-P1,t 
No. 

,'). 

,/ 
- --- --,. -

~ 

'1-
/1 

;1. 
/ 

\;I . J() --

\_. "(· 
;-- t: - ~ -

\ --

\ 
\1, 
{, . 
\ - - . 

\ ~ 

3 

11 
I 

•i--:.._ a 

23 

1 
17 
IS 

;1.:t 

Ii 
(_':! t: 

2.S 

!lo 
I( 

13 
.24-

It/ 

. ' -

Craoh nhcwi1Je,: av :race rank of plant grm;1th i:n ,)ots at end· of tost 
6n new soil. 

, 
_j 



I 

:l 

3 

5 
(, 

7 
$ 
q 

Io 

I I 

I :). 

/3 

} 1 

15' 

I / /, 

17 
,1 
11 
;io ~, 
:i:J.. 

;i.3 

,4 
l~S 

J.st Tc:,t 
Pot 

Nb, 

Fiture l7 

At1crlf1e. 

R,r 
Ne. 

Graph Ghowing average rahk 0f plant [rowth in ots at end of tests 
on old soil. 



I 
I 
i 

l 

end the avcra.r.o or tlls t:our <;heok pots in ea.ch of the 

nev: and the ol.d t.i\oil.s. 

Figtirco l.S una 19 show the r 0ature orop grown on the o 

ol.d soi1 du ring the :rourth test. Figures 20 and 21 show 

the tretu1.~e crop s-rovn1 on the ne\'\r soil during the fmurth 

test. 

Weights of tho.sta1ks were taken at the completion 

of ea.oh o:f the last three teata. It 1s realized thE.lt 

a. n:uch g:rcc.ter differenoe existed in the weights of the 

p:}.ants gro1.1i"ing on the new and old soil.s during t:he :first 

two teats. In f:1.ot, the plants growing on the net/ soil 

were mme st ender and not as tall as those growing on the 

o1d so11. It is regretted th8.t the weights fro~ the 

firat tvro tests an not available as they woo.ld more near

l.7 show the true state of unproduotivenees tha.t exists 

when crops a:re first pl.anted on this type of so11. HOW'

ever, the oheok pots whioh will. be mentioned later. who• 

this· di:ft'e:renoe to a marked extant. Figu.ree 9, 10 and 

11.. iL1ustra.te the difference a in plant growth that ex

isted at the first planting. 

Ta.bl.e XIX shows the averng-e stalk weights e.t the e114 

of' the third, ·.fourth and fifth teats, the average o:f 

these tests• ,a.1···1;bi 'r.~ o:f' eaob. pot oontaining new and 



., 
• 

TO.bl.e XIX (a} 

~I:e '~ff t.•c't of Co.nr:e1~c ~u..1 c.nd LooaJ. 11~er"'.iil.izor 
APlJlicatton~ en P1an·,; Qrcrr-rth • 

• • • . 

. . 
:1E2.67 
;174.50 

. 
• 
:l.C0.67 
:l.78.00 
:178.67 
:l.56. 35 
• • 
:J.54.67 
:15':.611 
:118.00 
:l.68.33 
:l.37.00 
:J.62.00 
:l.27.26 
• .. 

• • 
:217.00 
:2'i4.72 
:267.44 
:226.61 
: i=~04 .06 
:285.50 
:202.44 
:l.95.'12 
:259.45 
: 21.4. 56 
:206.44 
:221..J.1 
:204.83 
:165.67 
:J.64.78 
:l.85.OO . . 
:207.59 
:205.83 
:242.22 
:160.89 . . 
:l.83.89 
:221.20 
:200.45 
:l.Sl..28 
:189.78 
:190.44 
:21.1.18 . . 

• • 

. . . 
• 

• • 
• • 
• • 
• • 
• • . . 
• • . 
• 
• • 

• • .. . . 
• 
• • .. 
• 
• • 
• • 

-• . . .. 
• 
• • 
• .. . . 

9 
2 
3 
6 

14 
l. 

16 
18 

4 
10 
l.2 

8 
15 
24 
25 
22 

11 
15 

5 
26 

23 
7 

17 
19 
27 
20 



CJ:11e !Zlffect of Cor:!m0rcia1 and Local. Per'til.izer 
A};pl.icu tions on ?l~nt Growt4. 

• • • • • • 
: 1 :Guard : 
: 2 :Check : 
: 3 :Na No3 : 
: 4 :X : 
: 6 :P : 
: 6 :N,K : 
: 7 :N, P : 
: 8 :K, P : 
:9 
:10 
:11 
:12 
:l.3 
:14 
:16 
:l.6 
:¼9 
:17 
:18 
:19 
:20 
:21 . . 
:22 
:23 
:24 
:25 
:26 

:li, P, X : 
:ll .P,K. C~ 0 : 
:l! H3 : 
:Bonemeal. : 
:Check : 
:Check : 
:su1phur : 
:Lime( imported) 
:Locs.1 Products 
:Manure : 
: Li.me ( l.oco.l.) : 
:Ve1vet Beans: 
: Co\vpeas : 
:Coconut husk: 
: ash : 
:sea sl.ugs : 
: s~ 't.'Jeeds : 
:(iu.ano : 
:Check : 
:Gu.a.rd : 

:Avg: • • 

• • . 
• . . . . . 

e • • 

T n,,w: 

160.67: 132.67: 117.53: 136.89 
l.77.00: 60.00: 106.67: 114.56 
J.9~.00: 109.00: l.27.00: l.-43.33 
233.33: 146.00: 1.08.33: l.6~.22 
191.00: 127.67: 100.67: 139.78 
2].2.3Z: 141.67: 160.00: 171.38 
211.35: 157.67: 152.50: 173.93 
215.00: 175.00: 109.€7: 165.56 
506.00:170.00 :166.33 :211.44 
244.3S: 135.00: 1P.4.67: 168;.00 
282.67: 160.67: 115.50: 186,28 
183.33: 111.67: 111.00: 135.33 
212.00: 15Z.OO: 106.67: 157.22 
20s.s, 100.00: s3.oo: J.35.89 

l.75.00: 9G.OO: 95.33 :122.11 
240.33: l60.00: 07~33: 115.89 

., 
• 

203.67: 
230.00: 
283.67: 
27a.oa: 

• • 
161.00: 
21G.67: 
J. 77.3~3: 
J.61.00: 
l.90.67: 
l.69.3~: 
212.27: 

. . 
158.00: 
140.00: 
195.00: 
138.33: . 

• 
l.27.60: 
l.45.67: 
125.00: 
162.00: 
1.01.00: 
l.75.00: 
138 ~8'7: 

. . 
109.33: 

95.35: 
166. 6"1: 
160.00: 

• • 
84.67: 
52.67: 
57 • .63: 
53.50: 
02.00: 
90.oa: 

109.44: 

157.00 
J.55.11 
216.11 
192.11 

124.59 
138.67 
119.89 
128.83 
124.56 
144.78 
155.63 

• • 
• • 
• • 
e 
• 
• • 

£.Relative 
:Rank 

I . 
• 
• . 
• • 
• • 

. 
• 
• . 
. 
• 
• • 
• • . 
" • • 
• • 
• • . 
• 
• 
* • • 
• • 
• • 
• • 
• . 
• • . 
• 

19 
26 
15 

10 
l.7 

6 
5 
8 
2 
7 
4 

20 
ll. 
18 
24: 

9 

12 
l.3 

1 
3 

23 
16 
25 
21. 
22 
14 

• • ., -• • 
• .. 
• • 
• • 
• .. 
• . 
. . . 
• 
• • 

. . . . 
• • .. . 
• • 

. . . . 

. 
• . 
• 
• • . 
·• . ,. 
• . 
• • .. 
• . 
• . 
• 

• • • • • • • • ·--·--=-------·-------·----.;.,,•----·-------·--------· 
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Latr:re <:,;ro : [.i,"t_,v.,it1~ in f'irst th1rtO(;H ,;1crto o 

(i;~ _"int~ l'.\- ·t\rtl,. tc:r·ti.l.ir-;~n.. toot. 
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?ait·vre Ol'Or: crowirtl in l@;~t tbirto~m nota of ner:.i :;J.(: il 



!n the new soil the five lleavieet plan ts were 

e;rown in .~cts 6, 2, z, 4, and 19, whioh w,;1:hed on on 

rvo\·a,r:::e, z-espsotiT'ely, 285.60 gr~ 2'14.72 grams, 267.44 

grame, 259.45 grams, nr.d. 242.2Z grams, The soil treat

IDG~t in thaaG five pots was; nitrogen and potassilll'Jl, 

nothing(cheok), nitrogen, oomplete fertilizer. and vel~ 

vet hoana as !l g1•een mnmn~e. The five po·ts oonta · · 

plants that weiBhed tho least were. 20, 15, 14, 21, and 

16. to whioh hali.baen applied; oowpeas as a flreen man

ure. sul:ihur, ncthing{ohock), oooonut husk ash, and 

iri·t:ir. :t"toi:.t lit:.~. 

The old soil gave the heaviest pialds !:tom pots 

19. 9, 20. ll, and 7, which had reoeivoa the followin~ 

fertilizer tre.a.ttients: velvot Leans as green manure, 

complete fertiliior, aowpeaa as gTeen m~nure, nitrogen 

in the form of an:1ronia • a11a. nitrogen and t1hos11honu1 • 

reapecti'veJ.y. The sme.lleet yields in v,e1.eht were from 

pots 2. 23, 15. 21 aud 25, to vhioh had been applied; 

notlling(cheok) • eea weoda, sulphur. oooonut husk a.eh, 

and nothing ( check) • reapeoti vol7. 

When ·the fertilizer pot teats were :first started 

a la:c:50 qnanti ty of eaoh soil •as opt in oovered bins 

in the plant house,, When the fourth teat of this exPer.,, 

iment was started, d~~lioate ohtok pots had been etored 
' ( 

.,. _: ,f + .\ .! 

-



and also duylic~tes from thG fi@lds ~here tho ori

ginal. soila uere soa.._:,rod. ~e sutcm\1ri2.ed results 

o:f' thooe cheek pots f-:r the fourth arA. fifth tests 

~re elven in tho tnble XX~ 

Frcm these :rosults it will ba noted •th~t the oorn 

on th& new soil ti::nt hn.d been in tho pot tests during 

the experiment mo.de the greatest pl[ait grow~h and gave 

the heaviest yie1ds, fellowed by those ercwing on so 11 

from the bins, wb ile those plants growing on tl1a soil 

from tlle :field vmre coneiderablV snnller nna espc,oia1ly 

on the new soil was this true. 



T$ble XX 

Qompariaon of Plant Growth· on new and Old Soil in Check Pots. 

• cfteoks at fou.rth Test • checks at :t!ltli Tee,t • • 
SOtll"08 ani • • • • 

Kind of soil : • • 
• • • . 
• : Days • D91a 0 • • 
: of stalks:of stalks :taa~ualin • :ntalka .. tasse 11 • • 
• Grams • • • • ea • • • • • • . 

Jew • • • • • • • • • • • • ~•w soil from bins • 83.67 • 60.33 • 70 • 1()7.67 • 42.33 : 73.0 • • • • • 
Old Soil from bins • 190.00 • 62.00 • 64 • 80.67 • 3'1.33 • 74.3 • ~ • • • • 
Bew sol1 l'rom f'ie1d • 39.50 • 3'1.33 :iild no-£ • 50.o0 • 33.33 • 1t,,o • • • • • 

• • : ts.SSG.i. • • • • . . • • 
Old Soil from Field. • 79.67 • 52.00 " 66 • 70.00 • 37.67 ,, vz.o • • "' • • • 
Dew sol! from pots t :• . • • • • • . . • • • • • 
( average Checks) • 266.10 • 56.79 • 5'1.4 • 166.99 • 60.09 • 69.5 • . • • . • 
Old ~oil :from pots • • • • • • • • • • • • 
( a.vera~a of Checks) • 136 .1'1 • 52 .17 • .58.5 • 97.09 • 38.92 • 71.5 (t • . • • ii 



:l'abl.e XXI, whioh is taken from the average of 

all of the five regular tests givea a ocmparison of 

pl.ant e£ pltt1It growth on the new f:md old soj,ls and. shows 

tho ef'feot of the different soil treatments on weight 

and heisht of plants., The pots are arra.vige,c.'l in the 

order of thf', soil treaCiment tha.t gave the greatest 

wei ': ht and height o:f plants. 

l!"rom thaoe d~ita is was found that on the new soil. 

the app1ieation o~ nitrogen s.nd potassium gave the 

greatest \7oight and height of plan.ta, while oooonut 

husk ash oud aowpeas gave tall plants they also weished 

l.oas than other plants. On the old soils vcl vet beans• 

oowpeao, and oombinations with nitrogen. and phosphorus 

gave the greatest weight a 11d h•itiht of p1ants. In 

heiGht the groa.teat differanoe axiatad. between pots 

21 whioh had race ived applications of ooconu.t busk 

ash. On new soil this pot ranked thir4 an.d 011 old so11 

ranked twent7-fifth. In weir ht the rank on each soi1 

was the satnG, beint twent7-three. In heicbt. it wil1 

be noted tl1s.t a. differenoe exists in ranlt o:n the new 

and o1d soil betwoon pote 12. 18, 1 • and. s.. Pot 12 

\'ilioh had reoe1veu. boneroeal ranks fourth on the new 

soil. a.nd tw(;)nty ... th:Lrd on the old. :Pot 1.3, whioh lrat 

a oheok, was thirteenth in rank on old soil and twen-

ty-fourth on new ao11. Pot "I• to wbioh n1trog~n and D 



.. • Hew:soil 014 So11 
Rank: : 

1.st 
2nd 
3rd 
4th. 
5th 
6th 
7th 
8'th 
9th 

10th 
11th 
12th 
15th 
14th 
15th 
16th 
17th 
18th 
19th 
20th 
23.e:t 
22:eid 
23:t-d 
24th 
251ih 

26-th 

------•---,--w:-:r.--• "!!!',t:-• ----•-------•--•-•-• -• --•-•-:i:----=~,------: ~11reo teats : $J..V8 1rEHfli8 ; '.1.1}-;ree 'tiesva: F:i.ve lies'tis 
:Average weighto:Avora.1;e llei5bts :;~:veroge Wei~hts:Averape Helgh't½,,--
•• 7 "-· T ... - l ■ ?Y L ~ "' - li!J,, . . .. . . . 
: .u. K : N, x. :vl'3lvet :eoa.ns : n.P.K 
: Check : CO"N,P&S,S :11. ?. L : P,~ K 
: r;e r103 : Coconut haak esh Cuw:t?Ge.,o : u .P 
.. t~ 1"..: 'fP .. n ... ""'lf'lm""nl • ... ..... .. lf'!' ~ • ··.;, ~ •A • ,J:JV~g -~ • .,.., ll3 • •" .c;,r:Y 

:velvet Beane : K : n P : N K~ 
: K : !¥, P. lr : n x : u, ? ~ x. ca o 
:sea slur--s : .N H;; : n, P~ X, Oa C : Cow-peas 
:Boneiuaaf : Cheek -: P, i? : ns. Ito_ 3 
:G:.10.rd : N,P,K,Ca o : lime (imported! V'clve,:; Beans 
:i:, P., 1r. cao : r,anos : K : K 
:l).J.nU:t.'8 : Velv-i:~t befl,l"H!' : Ch~ok : l? 
: r1 E~ : mu~~a : 1:cuure : Check 
: Check : E.:e : L:J.me (Local} _: Check 
: l? : soa weo:is : Guard : sea sluf?S 
:Lime (Lcon1) : !l, r : na. rto .... ~ : sea ~ieeds 
: H • 'I! : 11anu.re : Soa s~tti!S : Guo.:rd 
: sea ·:ie e(1s : P : I· ,.., : Guard 
:P. K : sea. sluge - . : Cheak : tr~nure 
: Gu.&nu : Lime (Local.) : Guerd : :Lime ( Import ei 
: G®rd : Gn,a:ed : B•lnemeal : Lime ( LOcnl) 
: Check : Cheek : n-:uino :. Cheek 
: Lime( 1riportet1} : Liru.t(Imported) : Chsok : .Bonemeal. 
:Oooonut busk ssh. Cheek :Oooomrt l1t1sk nsh Chec.k 
: Chock : Check : Sulpbnr : sulphur' 
:sul.phur : auano : 2en weet\s : Coconut husk 

U-h .. . .. ~-.. • • • 
G-iano :cowpcss .. sulphur " Check • • 'O .. .. " " .. .. .. • . .. • • " Iii • • .. 



li':.CH~;•I1crus h~d been added I ranked 'third OU old soil 

and fii'teenth on nsw acil '1.nd pot 8, which was treated 

soil :J..nd. tl1;i.rteonth on new soil. 

'.i:hc r1"en·~aat dii?fai'anoe existing between rela. ti ve 

r:.'il1ks ln W-li[;ht o.u tho new and o:t.d soils was in pC>te 20. 

1.6, S, l.~, 7, and 8. Eot 20 hrid oov,peaa tu.i-ned under 

U$ ~: green n1unilre. On cld a, il this pot ranked third 

ta w<,ight but on naw soil it was twenty-,.ii:Jttb. .Pot 16 

which h!l.d rooai ,red a.ppliaa.tions of importeit lin:e ranli:ed 

:nin:th i:1 weif:ht on old eo11 and twenty-seac,nd on now 

soil... ;•ct 3, to vihioh had bean apt•liet:1 nitrogen. was 

fi~toenth on Old soil but third on new soil. Bonemeal 

u.::"tplied to t:he so~l oausetl pot 18 to drop to t_we~tiet)?. , r: 
£.w\-""" ---., ~~ ~ ~- e~ 1~~ fi-lct, r., ~- · ~ 

r»l.o.ce c.,n old soil" and sixteenth on new soil, ~ft.,r being 

traa:tod. with nitrogen ona. phoGl)horoue. Phosphorso.w sn4 

1>otaeH1iu.rn vas applied to pot a and plants on the ol& soil 

ra..rili.8d aie,hth on old soil wid eigliteenth on new eo1l. 

P.ot 7 1"an.ked 1·1:rt.h on old soil and ai xteenth on new soil. 

ft:ftor being treated with nitrogen and phosphorous. 

Table XXl:I shows the. nurribsr of days :from time of 

Planting to date of tasseling and ie to a certain ex• 



Ta'ble XIII 
EFFECT OF FERTILIZER Oli lJE1.1 Aili> OLD SOIL Ori TIME 

·OF .l'UTURiliG. 
A VERA GE NUMBEROOJ DAYS FROfJ TEU~ OF P Liu~ T IkJ r~ TO D'T•' . LL \, en~ m ,, "'' 1Lii'G j '.tli.1-.;i;).,ti -~ '.i' - -- :w w tm ,.,. ••-mar !Ui.8C LZ2L ...,_ F ...a::.»wwasa Li____,._,.~----,-..., ... ~-=~'"D'7----~~,;,-~~.,..~-

OLD SOIL l'Ut ( OIL 
• 2na: • 3rd. • 4'th • 5th • .&vera3e • • Znd :""!r'r:-~th' :otJi:-·;~~vor~o: -~--,~ • • • • • • • 
• test: toet: teat: test: • • te!it: tost: t~,st: test: • • • • • -------- ---~·~--__,_,,, ______ ~. ~ .... ------

1 " 66 • 68 46 • 60 • 67.26 • • 64 • 65 • 44 .. 60 " 66.7li • l • • • • • • • • • • .. 
2 • 66 • 41 46 • 61 • 63.60 • • 68 • 5G .. 46 . 69 • 6'1.26 • 2 • ,, • • • • • • • • • 
3 • 66 • 67 4'1 • 68 • 67.00 • ~ 66 ' 68 • 40 .. 61 • 66.26 • 3 • • • • • • • • • ,. 
4 • 68 . . 68 42 • 60 • 57.00 • • 66 • 69 • 40 • 61 • 56.60 • 4 • • • • " • • • • • ,. -• 66 • 61 42 : 58 • 56.76 • • 66 . . 58 • 40 • 61 • 66.26 ,. 6 • • • • • . . .. • ,. • 
6. • 66 • 60 43 • 58 • 66.76 ,, • 66 • 56 • 41 • 61 • 66.00 6 • • • • • • • • ,. • ., • 66 • 67 • 46 • 63 • 58.00 • • 66 • 61 • 39 • 61 • 66.76 ,, 

• • • • • • • • • • • 
8 • 66 • 68 • 44 • 61 • 57.25 • • 66 • 58 • 44 • 59 " 66.75 8 • • • • • • • • • • • 
9 • 61 55 • 44 • 62 • 55.60 • • 64 • 60 • 41 60 • 66.25 9 • • • • • • • • • 10: 64 55 • 45 • 60 • 56.00 • • 64 • 58 ~ 62 • 56.75 10 • • • • • • • 
11: 66 60 • 40 • 61 • 66.'16 • • 66 • 68 43 64 • 67.75 ll. • • • • • • • 12: 66 62 • 46 • 60 • 68.60 • • 66 • 67 46 60 • 5'1.25 12 • • • • • • • • 13: 68 58 • 44 • 60 • 67.60 .. • 68 • 62 44 60 • 58.60 • 13 • • • • . • • • 
14: 66 62 • 43 • 60 • 57.76 • • 68 ,. 67 42 61 • 67.00 • 14 • • • • • .. • • 15: 66 • 58 • 46 • 63 • 58.00 • • 66 • 69 4'1 61 . 58.,25 .. 16 • • • • • • • • • • 16: 73 • 57 • 42 • 62 • 68.60 • • 68 • 59 • 44 .. 60 .. 67.'16 • 16 ,, • • • • • " • " • • 
1'1: 66 • 58 • 43 • 60 ,. 56.'16 • ,. 66 • 66 • 39 • 69 • 56.00 " 17 • • • " • • • . • • • 18: 66 • 60 • 44 • 63 • 68.25 • " 64 • 60 • 46 • 61 .. 57.'16 • 18 • • • • • • • • • • " 19: 66 • 68 • 44 64 • 68.00 • • 66 • 59 • 40 ,. 59 • 66.00 • 19 • • • • .. • • • • 20: 68 69 • 46 64 • 68.'16 • • 66 • 67 . 45 • 63 • 67.76 • 20 • • • • • • • • • 21: 68 63 • 46 64 • 60.26 • • 64 " 69 " 40 • 61 • 66.00 • 21 • • • • • • • • • 22: 66 61 • 41 66 " 68.60 • • 66 • 6'1 • 43 . 69 .. 56.,25 • 22 • • • • " " • • • 23: 66 59 • 46 67 • 59.60 • .. 68 " 61 • 42 • 6~:J • 58.60 .. 23 • • • • • • " • • 24: 68 57 ,. 43 63' • 6'1.76 • • 66 .. 69 • 49 " 61 • 68.75 " 24 ,, • • • • • • .. • 25: 66 56 • 46 " 66 • 68.26 • • 64 • 69 • 43 • 68 • 66 .. 00 • 25 • • • • ,. • • • • • 26: 68 1/f 60 " 43 • 611 • 59.50 • " 66 • 58 • 44 .. 69 .. 66.'76 • 26 .. • • " • • • • • • • 

Avero,i~e :for test: 
:66.46 :67.96:44.03:61.92:67.69 • :G6.92:68.3l:42.88:60.u4: 66.91 ,. 

• • 



tent a euLie to tha ef, eot of soil. treatment on the 

time of :maturin,:; of the plants. On tho new soil it 

wc2s :~onnd that the a.ve:.:.0a.ge titue from .Planting to tas

seiing was 56.91 days and on the old soil it was 5'1.59 

days. On the now soil the smallest average :m:unber of 

<lays fror? th0 tj,rJe of planting to date of tasseling was 

55.0 days in pot 17, whioh had been treated with barnyard 

manure.- The gna.test numbei" of days was 58.75 and wa.e 

required by the plan.ts in pot 24, which was given a.p

p11catio:ns of [':nano. On t,10 old so 11 tho smallest av

erage number of days we.s 53.6 in pot 2, whioh was a ohe•k• 

Tlle groatest average nulY'bo1~ o:f days on the old soil was 

60. 25 and Wfl.,S required by nlants in pot 21 whioh had reoi

ved atm~icationa of gtiano. 

EFFECT 03' Lll".C c1r :.?L. .lJT GROWTH ..... 

This oxperiment wo.s conducted to d$terming the ef

feot of lime on plant growth on the new and old. roils of 

G-uam.. and the amount to apply for the best results under 

conditions as theif existed on the Gu.am Exrerimsnt Sfi&tion. 

From other ex1,eriments it he.d been found that the a:> ils 

of Guam tia peon.liar and did not alwap respond readily 

to good oul tural motbods. In Iiovember • 1920 a 1~rge 



number of s cil ae,pplee t~ken from the station farm 

at d.sµt~s ranging :frorc 6 2/s inch.es to 30 inohes s.nd 

v:r..1J.e t.:.:..e scil wss still ft.:.,!1 cf t-c,isture from the rainy 

sen.so~ ,~ncl ib0sted for scid.:lt:,. Mone o:f: the old ~urfa.oe 

s;,,u:-,!,)J.e E:~-ve nny reaation to hycrochloria a,~id, ohow:tng 

c.-,ir.Jcn;.;;, tes to 1>e 1lresent. Th(j sub-snrfaoe scils sh()wea 

in i;:106 t cases ·:1 verp~ slieht pinkish eclor on t'.he 'blue 

li t,~u.s 11'.;"pe:z- ~-m1 the subsoil rave a decided 1:\:1.nk oolor 

to the .::•a.per. 'l.-i.th the new soils, tllsts showed tbe1te 

to be no cgrbony.te present. The surf.nae soil e:ave a 

pinl:ish oolor tr.> 1-:J.ue 11 tr,Jns paper, the subsu1~aco 

ooilci 50,Yc n ,Pink oolor, ~nd tl2e s..:tbeot1s turned b1ue 

l.i t:mun JJnpar :rxc,ni 1;,ink t<'.' red 111 the ~rious snrnples. 

~hGse testa ahcwod the 1,reeanoe of ncid in the new soil. to 

·oo g-.ceo.ter tu~ in the· old soil. Theee same tests were 

cc,nu.u.eted in liaroh, 1918, when the sam11les were taken 

from st-il.s that were very dey and no reaotion to 1.1 trn,s 

paper oottld i,e c1baorved a.ft~r the pa.pe:rs h"ld rcrns.1--ined 

in tha rnoistane.d acd.l for 36 minutes an<l for th1.a rea-

son it lu.td r;ane1~nlly boen thou~ht that the coils were 
-.;, 

neu. :;ra.l• It DiA.~ be that tho 11 tm1s ,,aper ,~sed w~.s ol~. 

or t'hat the acila are not !'lS aoid du.1"'in~ tha ·t1in• of' 



drout~ht a.a they are during the rainy season. 

In December, 1919, Stlcm_ples of these new end old 

so il.s \'?ere su. bmi tted to Jir. Osws.ld Schreiner• Biochem

iat, Burea• of Soils. Ur1i ted State~ Depnrtn=ent c, •f' _\g-

4 wao f:l'O!Tu the neWlJ' broken grace land after 'being 

cul. ti viated one year during whioh titne it produced ob1y 

a.ws.1'i plants. Sample 1:0. 5 wa.s fror;. old sci1 tb.~t 

had been cultivated for at least 10 years :J.nd wes oon

sidored good soil. 

The :foll.owing extracts a.re taken frorr: the report 

of Dr. 0swa.1d Schreiner. "Both satrules wGre exsmi:nea. 

for unusual constituents only. The organic ecnstit

uents, e.1:cept total organio matter, oou1d not be de

termined on so s~all a san:ple. The sam~les were ex

aminod for manganese, total organio ttDtter, ~errous 

iron, nitrogen, oa,rbon dioxide(existing as carbonate) 

and hydrogen ion exponent, with tbe following reeuits: 

Manganese 
Mitrogen 
Iron( ferrous) 
Total orga.nia matter, 
Tot9.l. oe.rbon. 
Total aa:tbon dioxide 
Oa.rbon dicb:d.de 
Hydrogen ion exponent. 

Sample !fo .. 4 Se.nrola Iio. 6 -- o.32i ,~ o. 25~ 
o.2a~ o.2s~ 
o.36~ o.oa~ 
2. 86'.!2 1 • 951 
1.,,~ 1.13~---
th 50% 4. 40ff. 
Trace 0.27% 

PH 6.4 Pn '1., 



You wil1 note that the older 81 d better, soil· oontains 

somewhat 1ess manganese. very muoh lea~ il"OD in the 

:ferrous state and some carbon dioxide as carbonate• and 

aaoordingly the hydro~n ion exr,onent is higher. In re

gard to the hydrogen ion exponent. I would s:ay that· the 

ex.ponent '1 represents neutrality, apnYox.ima'tel.y, -and. 

tho :i'i@Ure, therefore, indica"tea that· the ol.der aoi1 is 

slightl.y alhnline, whereas. the· n•w c1nd unproduotive 

soil. is e.oid. The main signifioanae, however* 1iea in 

the higher ferrous oontent and the h1fber organic 

matter. The preeenoe of this ferrous ir·on indioates 

that tho soil. is not well. oxidised o~ aerated. and in 

. addition tQ tbs po1eonous propert1ee of fe:r:n,u13 iron 

itsel.f, this aondition of low oxidation or aeration 

woul.d tend towards th• •x1atanoe of other u.nfavera.bJ, 

oom,pounds. 
·" 

This is perhaps as far as it would be saf'e to 

draw oo:nolusione tromtlm enal7Bis of aampD's wbioh 

have stood :for- months and been transported e. great d.is

t9;l'loe, but the •xamination fr,r the fe·rr·ous iron .tn 

these sampl.ea suggests that this. S11bjeGt• if pursued 

Arther ahouJ.d be done at Ouam with :tr•eh aam_pleB of 

soil. from the fialts in quostion. It is h1ghly proba-



~~· r 

bl.e that the fer:-:ous iron content in fresh samples 

aight be found to be infinitely larger than is indic3t

ed by theso dry samples. 

1: s theoa tests and analyse·s showed the nee' and 

unproduative soil to be slightly acid a pot experiment 

\",'i th appl.iaa.tion of lime in various amounts was sta.rted 

in Irowunber, 1920. Soil was sscured from a.cross the 

river on the newly broken areas, and from the old stat

ion ground. A c:wusnti ty of soil was taken froll' -various 

places and ·ea.oh l:ind Well: mixed t..ef'ore plaoin~ it into 

pets. Lime was a~plied to both the new ~nd old soils 
' as e:i vcn in the following out line: 

3 pots 
3 pe>ts 
3 pots 
S po~s 
3 pots 
.3: pots 
3 pots 

Rate of lime per s.ore 

No treatment 
1 ton of litne 
2 tons of lime 
4 tons of lime 
8 1D ne of lime 

16 tons of lime 
for guards at each end of the 

Amount per pot 

Hone 
11.70 grams 
23.40 grams 
46.40 grams 
93 9 60 grams 

187.80 grams 
experiment. 

Corn \7as p1anted in all. the pots and weekly iness

uromanta of the height of stalk was taken during tbe grow

ing season. After the stalks bad reached maturity they 

were aut and weir.b•d• chopped up into srosll pieoes, mi%

ed with the so 11 from the three pots 0£ their Ov\,n series, 

and all returned to their respective pots ready for plant-
' ing another orop. 



· table XXIII shows the effect of lime on the heirht 

of' the stalks in the test. It will be noted that the 

pl~nts growing on old soil in tbe first te~t averaged 

almost three inches higher than those on new soil, but 

that in the next three teats the stalks on the new soil 

averaged tal1er than those on the old soil and the aver

age of the four tests show the stal.ks on the new soil 

were almost five inohea taller than thos,e erowing on the 

old soil. The highest average height on the new eoil was 

made by pl~nts grolr!ng on soil th~t bad reoe1ved four tone 

of lime a.t the beginning of the experiment and the low

est average hei[ht was from plaznta which had reoeived no 

lime a.t all. On the old soil the highest average height 

was made by plants growing on so 11 that had not had an ap -

plication of lime and the lowest average height waa from 

p1ants reoeiving an applioation of e~ght tons of 1ime at 

the beginning of the test. 

Tabl.e XXIV gives the resul ta of the effeot of 11.me 

on plant growth as shown by weight of staJ.ks on new and 

o1d soils during four suocaeseive tests. These de.ta. dlOW 

that in the first test the old soil produaed the heaviest 

orops but that the total average of each of the three euo

oeeding orops was greater en the new soil. On the old soil 



• • . 
• 

: Treatment 

• • • • 
: Chock 
:l ton lime 
:2 ton lime 
:4 ton lime 
:8 ton lime 
: 16 ton li£?1e 
• • 
• • 
: Average 
• • 
• • 

Table JIIII 

Effect of Lime on Plant ~rowth on new and old soils. 

Average of Highest reoo rdad. stalks in ea.oh pot • 

. 
j 

• • 
• . 

.New Soil • • 
• • 

Old soil 

• • • • • • • • . . • • . ,, • • • • 
: :2nd :3r4 . . 1st :2nd :3ra. • 4th . . . • . 
:1st tea ·teot·teet :AVfJr 
• • ne: no . .,, . . . 
• • • • • 
: 29.00 :Zl.6!48.67:M.67: 36.75 
: 33.67 :26.6751.67:43.00:38.75 
:38.33 :32.67: 4 ... 00:62.o0:42.26 
:31.00 : 39 .33: 50 .33: 56.00 :44.l'I 
:30.33 :36.00~ 67.33:49.00:43.17 
:17.33 :47.67: 55.61:46.00:41.67 
• • . . 
:29. 94 
• • 
• • 

• • 
• • 
• • 

:35.67: 
• • • . 
• • • • 

• • 

• • 
• • 

51.61:47.28:41.lS 
• • • • . • • • 

teat:test :test :test • • 
ne.: na.: W3.: . . . . ,. . . " . ... 

:36.67:29.33:48.00:42.33: 39.08 
:34.33:27.00:49.33:58.00: 3'i' .1'1 
:36.00:26.00:51.00:42.67: 36.92 
:36.00:26.35:61.33:39.67: 38.33 
:36.33:26.00:48.G'l:33.33: 35.83 
:23.33:38.33:63.61:38.53: 38.42 
• . 
• • • • 

• • ,. . 
• . . 
• • 

• • 
• • 

:33.61:as.aa:so.33:39.06:37.96 
• • • • • • • • • • 
• • .. : • . . • • 



EFFECT OF LIME ON PLANT ORO~TH OH NEW AIID OLD SOILS 
Average wet?:ht of stalks in ea.ch pot 

TABLE llIV . . . . 
: No. of test- : 
: :Date planted-: 

• • 
: Kind o:f 

• . . . 
• . 

1st. 
,Tan .. 13, 1 20 

: soil : Old : :Bew 
• • . 
' . 

•t • • • • • • • 

• • 
• . 

. 
• 

. . . 
t • • 

_; ___ O_h_e_c_k ____ : 61. ~ : 69. 67 . . . , . . 
; 1 ton lime : 69.67 : 7G.~! 

-;.-- . . 
• • • • 
: 2 tons lime 
• ,,._ . 
: 4 tons lime 
• . 
: 8 tons lime . . 
:16 tone lime . . 

:81.00 :73.00 -- -----. . . . 
:~-QQ. £!·~ . . . . 
: 7 7 • 33 : 7 6 • 00 -- --. . . . 
:~ • .QQ_ :~-~ . . 
• • 

: Total average: : 

. . 
• . 
• . 
• . . . 

2nd. . . 
fJan. 25, I,, 1 c; : Apr. . . . . 

• . . 
Old : New : Old 

It 
3rd.· • . 
19, '21: 

• . . • . . . . 
• New . . . 
• . . • 

• . 
4th. . . 

• • 
Jtll. 18, '21: 

• • . . 
• . 

• • 
Old uew • • 

• • . . 
• . 

: ~r,~.:grs.: ~rs.: grs.:,,1:rs.: grs.: 

AVERArm 
• • 
• • 

• • • • . . • • . • 
Old • New . BO'rH . . 

• . • • • . . . 
,~r£,: gro: i:r,rs • . . . . . "',. ''\ . . . . 

; 40.00 ;70.00i02.67149.67 ;71.67;72.33; 69.0~ 87.92 78.46 -- ------ ---- --------·-----· . . . . . . . . . 
• • • • • • • • • '.1 

: 33.00: 20.00 : 149.00: 143.00: 83. 1)0: 98.67: 83.67 84.59 84.13 i --- -- ------ ---- _,_,__ ______ _ . . . . . . . . . . . . . . . . . . 
:64.00 :73.50 :lfi.i .. 00: 131.00:87.00: ~9.50: 93.75]109.2.101.ID -- -- ~---._--,,-..-,- --- ------. . . . . . . . . 
; 39.6'1 ;s,r.oo ; 164.33; 2oa .• 67;e2~3:;;1~s•:'OO;l1.oa;119.25 105.17 

;;_; ~~9~;147.;~;;.;:;.~.;;~;_;!~.J ~.; ~,- ---~_____, ________ ...,_. _________ _ . . . . . . . . . . 
• • • • • r • • • • 

: : 101. 3i: 183. 67: lb8 • 00: 222. 00: 54. 50: 108. 50: 84. 71: 88. 42 : 86. ffi . - --:- - -.----.-- •· . , .-- ---.---- -. ---- - .- -. . . . . . . . . 
: i \ :: : : :: : . 

• each crop :392.67:364.17: 543.l? 874.33:1176>6:448.83:631.33:508.2l.:633.S6:631.33:570 • . . . . . . . ' . . . . . . ---------· -----·-----·-----· ----· ------·------· -· ---·----· ---..:.• .... · __ ....;..• --



the heaviest average from a. single pot was made b7 

the p1ants growing on the soil that had received applicat~ 

ions of 11me at the rate of two tons per aore at the 

beginn:Lng of the teat and on the new soil by the soil 

having eight tons of lime applied to it per aore. The 

smal.l.est average yield was made on the old soil from 

pots receiving no lime and on the new soil from pott 

having et11 that had reoeivel applioations of lime at the 

rate of one ton pe.Jaore. 
! 
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SmarARY. 

2he soils of Guam present many charaoteristics tha~ 

are peculiar only to that island and other tropical places 0£ 

siluilar formation. Climatic conditions are such that the soils 

run together during the rainy seasons and pack very tight8lY• 

Investigationa1 work with these soils was conducted at_\ 

the Guam Agricultural Experiment station and on their farm. 

Chemicall.y, the soil contains a high percent of iron, 

aluminum end titanium. ~he new soils contain a higher percent 

of the iron in the ferrous state than does the older soil. 
' 

Chemical analyses show that no element is lacking for plant 

growth• ~here was practically no differenoe in the chemical 

composition 0£ the two soils used in the investigations, known 

as newly--broken grassland soil and old productive soi1s. 

Physically the soils are a. olay loam underl.aid with 

a. stiff cl.ay. The newly-broken soils are poorly aerated and 

exhibit a tendency toward acidity. 

The newly-broken grassland soils a.re not productive 

u.nti1 sorne months after being broken. When first planted to 

crops. they produce only dwarf plants whioh often die in a short 

time. Each succeeding crop is better than the preceding one unti1 

the crops produced yield normal returns when compared with the 

older more productive soils. 

Invest_igati-one consisted of field and pot tests in 

a comparative way and results were determined by the effect of the 

'treatment on plant growth as measured by height of' pl.ants and 

'\ 



totai Yield by weight at the end of each crop season. 

Resu1ts in field and pot tests did not check elose1y ex-

eept in a comparative way. First plantings in the field on new 

soi1 invariably grew slowly and the plants were dwarfed, many 

crops d~•ing before reaching a height o:f six inches. Each succeed

ing crop produced better yields until¼ all equaled oz were better 

t~n those grown £or comparison on the old productive station soils. 

First P1antings in the pots did not make the growfih that the crops 

on the 01d soil. made but no difficulty wss experienced in securing 

a. stand. Second plantings grew el.owly at first but in most instances 

had made as good plant growth at the end of the season as crops 

planted on the old soi1. Later tests on the same soils gave 

greater Yields and 1orger plant growth on the new soils than was 

secured from the o1d soi1s. 

In the manurisl requirement tests made in paraffined 

pots. it was found tha.t the heaviest weights \Were ma.de by the 

p1ants growing in the soil tba.t had been treated with:- potassium, 

ve1vet beans, and phosphorus and potassium on old soil; and sul.phur. 

bareyard manure and nitrogen on the new soi1. The greatest 

amount of transpiration occurred from those plants in p~ts treated 

with n.itrogen alone or nitrogen in combination with phosphorus or 

potassium or with both. 

In the work to determine 'the possibilit7 of grass roots 

excreting a toxic substance poisonous to other plants. the dat~ a11 

show negative results •• However. the first sea.son crop ;viel.ds were 

all. less 'than on the older soils. This is accounted for by the 



poor aeration of the soil until it has been eu1tivated for some 

ti.me. The reason the soi1 in the pot tests recovered productiveness 

sooner than the o1d soil is probably because they were in better 

ti1th and for this reason were better aerated. 

Crop adaptability tests showed that where it was 

possib1e to irrigate, rice could be grown successfu1ly on the 

new1y-bfoken grasslands. In field tests, grain sorghums. especia1-

1Y JJarso and Shrook XSfir. mung beans, oowpea.s, Sudan gra.ss and 

pineappJ.es wero grown with partial success soon s.fiier the 1and 

was broken and with fairly good results during the secon4 season. 

corn, tobacco. soy beans. velvet beans, cotton,- roselle and several. 

-varieties of sorghum s.nd vegetables were planted three or more 

t imas. in succession and s1 though a good stand was secured in a.11 

tests. the p1ants a11 died or produced dwarf and in£erior p1ants 

to those grown on the old soil. pot tests with new so1.1_ probabJ.7 

due to their better physical condition were not so 1ong in reaching 

a productive state. In the pot tests, kafir., cowpeas., corn and 

rice ga.ve norma.1 yields after the first "test when compared with 

the ol.d soil.. In determining the effe@~ of oom.mercia.1 end 1oea.l. 

fertil.izers on pl.int growth on the new and ola soils of Guam. during 

five consecutive tests with 156 pots. it was :found that the 

greatest growth and heaviest yie1ds of corn were secured ~om 

a:pp1ications of nitrogen and phosphorus or oombina:t1on of these 

two fertil.izers, green manures :frCJ11 turning under oowpeas and 

-vel.vet beans and from bo.:t"nyard man:o.re. Su1phur .. eoconut hUsk..,. 

a.sh. bat guano sni:l aea. weeds gave the ~lles"t pl.ant growth and the 



1ightest yiel.ds. no fertilizer was found that would overcome 

the unproductiveness o~ tho newly-broken graasl.and soils during 

the firSt p1antings made soon after breakir..g the land. 

In a liming test ea.ch ~oil wa.s given applications of 

1ime at the rate of 1, 2, 4, a and 16 tons per acre. One~s•t 

of pots was al.so used as a check and r·eceivad no 1ime. Lime 

app1ied a.·t the rate of 8 tons per a.ere on the new soil. snd two 

tons per ucre on the old soil gave the largest corn yields. 

In none o~ the pots did lime overcome the unproauctiveneas of 

the neu soi1 during first crop tests. 

Conclusions. 

The crops best adapted to the newly-broken. unproductive 

gra.ssJ.and soiis. during the first season after breaking the sod., 
. . . 

a.s found by these experiments, were oowpeas, rice, certs.in grain 

sorghum.a and pineapples. After they have been cropped wi "th 

these p1ants for three or mo~e seasons the soils become normai. 

probal?l.y through better aeration from cultivation and othe~ crops 

may be plantea with the expectation of seeuring no:rma1 yields •. 
. 

The use of oowpeas and velvet be8ns as green manures, 

barnyard manure. nitrogen and J?hOsphorus. singly and in eombinat-ionQ

of readi1y availSble forms of oommereial £ertilizer proved to be 

the best fertil.izers to secure high crop yi':lldS wi tll corn on both 

the new e.nd old soils. Bo fertilizer improved the new soi1 

sufficiently in first tests as to be comparative with production 



fr cm ol.d ~oils. Lime on new soi1s greatly increased yie1ds. 

2he unproduotiveness of the newly-broken grasslands 

is probably not due to grass roots excreting a toxio substance 

but to an eoid condition e,.nd 1aok of aeration. This can on1y 

be rem.ediee.. by cul.tivation end perhaps more quickly overcome by 

the addition of 1ime at the rate of a tons per acre. Growing 

co,:?J:)eas and ve1vet beans on the tilled· soil. and rct:1.rning the 

vines to the soi1 improves the physical condition in a short 

time. 

Ti1l.o.ge to improve the mechanical condition and aerate 

the soil.. green manures to improve the physical condition and 

add ferti1ity. growing crops adapted to the soi1, and applying 

lime when necessary are the only praetioa1 means of soil. .manage

ment suited to overcoming the unproductivenoss 0£ the newl-y

broken grassland soils of Guam except by :rail.ow cultivation for 

severa1 rao:uths during which time the soil. beaomea p:-o~tuctive. 
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