
1 

En'EOT OF COAilSE AND YINELY GROUND ROCK l?HOSPRA'l'E 

ON fflE GROWTH OF SIX LJGlJMES UNDER GREENHOUSE coimITIONS 



EFFECT OF COARSE AND FnmY GROUND ROOK PHOSPHATE 

ON THE GRO" TH OP' SIX LEGUMES UNDER GREENB.OUSE CONDITIO 

By 

JAMES WYBDBAM WILLS 
r 

Bachelor or Science 

Virginia Polyteo.hnie Inst! tute · 

Blacksburg. Virginia 

1941 

Subm1 tted to the Department of Agronomy 

Oklahoma Agricultu.r: l and eohanical College 

In Partial Fult'lllment or the Requirements 

tor the Degre of 

?&ASTER OF SCIENCE 

l949 

ii 



- 111 

APPROVED BY: 

~ ~ n, Thesis CQ tte 

Dember o~lie fhesis Committee 

231098 



The author wishes to express his thanks to the 

embers ot the Departm.ent ot .Agronomy who have given 

assistance 1n carrying out the experimental. wor 

reported in tllis publication. Oratetul acknowledge

ment 1s .made to Dr. Roraae J. Harper tor suggestions 

and encouragement during the period in which this 

experimental work and report were completed. 

i 



!ABLE O C NTENTS 

INTRODUCTION 

REVIEW 01 LITERA'l'Oil 

IIATERIA LS AliD lmTHOtB 

RBSULTS 

SUD.ARY 

I.rfERA 'l'DRE CITED 

Page 
l 

J 

6 

11 

25 

27 



1 

INTRODUCTION 

l'inely ground rook phosphate is a rather widely ua d 

source ot phosphate tertilizer whiob generally contains JO to 

J) pe.rcent P205• Its ob.ier advantages as a source or phos

phorus are (l) that it costs less per pound of phosphorus than 

other phosphatic tertillzers and (2) the freight rates ar 

lower per unit of phosphorus because ot its higher analysis . 

Some disadvantages that ar commonly recogniz_ed are (1) it is 

more slowly a• ilable than other sources of phosphorus which 

requires that it be applied 1n larger quantities. and (2) its 

solubility is so low t.hat some plants do not make optimum 

growth when it is used as a source ot phosphorus . 

Large quantities of rook phosphate have 'be n used in 

Illl.nois tor soil improvement. high percentage of this 

phosphorus has been applied to soils where eet clover and 

altalta are used to supply- nitrogen and aaintain organic 

matter,. Rock phosphate is an excellent source or phosphorus 

tor sweet cl.over. When sweet clover residues are plowed under 

and are decomposed b-y b cterial. action. the phosphorus 

absorbed by the legume is releas d tor use by the tollowing 

crop . The bacterial action also releases carbon dioxide, 

which ill combination with water, acts on the rock phosphate 

in the soil and makes more ot it available ror plant use . 

number ot experiments have been co.a.ducted to d termine 

the a a11ability of rock phosphate ground to varying degr s 



of tinene s. It has been observed in some of these experi-

ents that higher yields were produced trcm the more fin ly 

ground material . Few experiments• however• have been con

ducted in which the coarse mate.rial has been separated from 

the fine terial . or information is needed on the avall-

bility ot the phosphorus in coarsely ground rock phosphat 

tree or fine material . 
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REV IE\" OF LITERATURE 

The earliest work reported in the United States on 

degree of' f'ine11ess ot rock phosphate as th.a,t of Lupton (4) l 

in Alabama. Re found that consistently higher yields of 

seed otton were secured fro tloats used in conjunctio.n 

with cottonseed mea.l as compared with acid phosphate . 

errill {51 in 1898 reported results of greenhouse 

tests using !'lorida rock phosphate, acid phosphate and 

edonda phosphate and tound that the acid phosph te gave _ 

better resuJ.ts in every oase ith the eighteen species used . 

Jordan ()) reported resul.ts of experimental studies 1n 

1913 in which he used rock phosphate hich pass d through 

6o, so. and 100 mesh seives; through bolting cloth, and of 

izes hich .he called tine and tloats. His results indicat 

that tinen.ess ot di vi sion has n port nt intluence upon 

the availability of ground. rook phosphat to barl y and rape . 

Conner and Adams (2) studied the availability ot rook 

phosphate, separated into tour particle size groups equiva

lent to fine sand, very tine sand. silt and clay, in pot tests 

with radishes, barley., corn .and. wheat. They also comp red a 

commercial grind containing 26 . 8 pero nt clay 1th a reground 

sample containing 75 . 5 percent a.lay. They fou.nd that the 

clay separate bad a somewhat higher availability than the 

1 Numbers in parentheses refer to literature cited. 



regroun phosphate and that the three eoarser s parates were 

of lower value in pro.moting i.ncreas d growth ot the crops 

studied t .n the commercial product . They concluded that 1 t 

oul not pay to grind phosphate ro finer than he commer

cial grade tor use as a fertilizer. On the basis or mono- · 

calcium. phosphate havi.ng a relative ettectiveness of 100 per
cent , comm.erci l rock phosphate was round to be 1+5 . l p rce.nt 

effective while tb.e reground product had an ettectiveness or 
52. 8 percent on the crops tested. 

Roberts, Fre man and Kinney (6) in a t1eld a-xperim.ent 

found tb.at sinl.11.ar yielda ere obtained trom plots treated 

w1 th 100 me .h and finer and )00 mesh and finer rook ,phos

phate using a rotation ot oorn, wheat and hay aJtd an average 

ot 8 crops . In another comparison they found that JOO mesh 

and tiner roek phosphate gave an increase or 62.5 pounds or 
hay over the 100 mesh and finer ntaterial . In comparison 

1th s~?erphosphate there was a o.; bushe1 i~crease in corn 

and heat yields wher superpho phate as used hile there 

s an 1narease in hay yields of 29.3 pou.nds or hay per a ere 

in tavor of JOO mesh rock phosphate. 

Bauer and others (1) have reported th re ults or two 

field studies 1.n. which an application of 1500 pounds per 

ac,re ot tour grades or rock phosphate ground to varying de

,grees or fineness were used. The grades used we.re 97 per

cent, 82 percent , 70 percent and 62 percent through a 200 

mesh eiv e . Us111g a gross iAdex ot 100 tor pert or.ma.nee ot 

the cb.eok plots index numbers of 132, 134, 138 and 132 tor 



t.he respective grad.es ot rook phosphate, were seO\U'ed in o.n.e 

experiment. In tile second experiment gross index nwnbers ot 

120, 120 • 12; and 118 were sec~ed for the same four grades 

of rock phosphate. In au eases a wheat, cloTer-altalla 

residues system was, used . 
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TRIALS ND ~HODS 

This experiment as conducted in an :tf ort to deter.mine 

the respons, u.nd r greenhouse conditions, ot various legwn 

crops to coarse and tinely ground rock phoapb.a te nd to 

differ nt .methods o! application. Sweat clover, alfal.ra nd 

crimson olov r ere planted in 10 inch clay pots .l A 

suttic!ent um er ot 10 inch pots was not available, conse

quently big hop and Ladino elov rand Korean lesp deza er 

planted in 9 ineh pots. Twenty pounds of soil were required 

to till th 10 1noh pot nd 15 pound to fill th 9 in.eh 
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pot • Distilled ate.r ·as used e:x:clusi ely until the first 

crop as harvest d. Tap at r a used to produe t.b.e econd 

crop or alfalta d dino clover. The moistur content or 
tne oll s aintained at practically 20 percent throughout 

the experiment. Th plants re gro n in the greenhouse on 

the gronomy Fa.rm, Oklahoma Agricultural ExPeriment Station, 

Still ter, klahoma. 

The soil used 111 the experiment as a Zaneis sandy 

loam, oolleatad mile south or the at r to er on the south 

side ot Lake earl Blackwell est of St.i.llwat r, O.klaho ... It 

cont ind J parts pr million or phosphorus easily soluble in 

. 2N sulfuric eid and had a pli or 6.1. The area fro which 

1 Rote: Experience has shown that it is better to use 
glazed pots in an experiment or this nature, for the reason 
that in the glazed pots moisture losses through the side are 
re4uo 4 to a at.111im.um. 



the soil as collect d was supporting a fair stand of nati e 

and triple awn grasses .. It as screened through a J/8 inch 

sereen to remove clods and undecomposed roots and mixed 

thoroughly before it was placed in the pots . 

Th crops used in the investigation ere Ladino Clover, 

( Tritoliu:a repens !:_. }; l!i e.rg.reen SJ aet CJ.over, (Uelilotus 

~ Desr . ); Dixie Crimson Clover, (Trifolium 1.ncarna.tum ~.); 

Buffalo Alfalfa, ( ed1caga sativa k•>; Big Hop Clover, 

(Tr11'ol1um agrarium k • ) and Clim.ax Kor an .Lesp deza 

(Lespedeza stipulacea) . All seed were inoculated with 

commercial legume inoculant . The f'irst five mentioned crops 

ere seeded on December 5, 1947 . However, a poor stand was 

obtained in pots planted to big hop clover . These pots ,, ere 

r seeded on January 7 , 1948. Korean lespedeza qas also 

seeded on this date. In most cases seedling emergence was 

OO.Gl.Plete in 6 to 7 days . 

Coars and tine rock phosphate as obtained trom a 

comm.ereial rock phosphate, 85 percent of which as guaran

teed by the .manutaoturer to pass a 100 mesh sieve "' Several 

.methods of' eparating the clif't rent size particles ere 

tried. It could not be sieved in its d.ry condition since 

the small r particles soon clogged the sieve openings.. An 

air separation using various rates of feeding was then tried. 

The equipment used in th air separation was a conventional 

electrically powered 4 inch fan type bl.ower equipped with a 

nozzle that allowed the current or air to escape in a flat 

stream. The material to be separated as fed from. above so 
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that it t 11 into the stream ot air as it esoap<td tro.m the 

blower . This llowed the la.rger and heav1 r particle to 

settle out first while the lighter particles were carried 

rurt.h r away.. The ettect of distance from. the ran and rate 

of feeding on the percentage of coarse material in the 

am.ple re shQWn in table I. 

ole I ttect ot air current on se ration of coarse and 
tine particles ot rock phosphate. 

8 

D1stanc ple was 
collected from fan nozzle 

Rate of reeding and per
cent o! material* held 
on a 200 mesh seiv 

a.st rate Slo rat 

3-1+ ft . 

4-6 rt . 
6-S ft. 

8•10 ft. 

11. J 

15.0 

18 .4 

14. 2 

• 5.3 pel!cent ot the commercial sample was heli 
on a 200 mesh sei•e. 

18.5 

22 . 2 

22 . /+ 

15 . s 

It ill be observe that there as som.e increase of · 

ooars m.ateri l in the portion ot the sample which dropped 

near the tan. 

Sine there is a t ' ndeney tor the tine material to 

tloceulat into gran~ o.nd to adhere to the larger par

ticles t-h m thod ua:ed to obt in complete epar tion or the 

material coarser than 200 mesh was t.o wash the fine rock 

phosphat through a 200 mesh aeiv-e with tap water. If small 

ounts of materi l are used it is relat1ve1y easy to secure 

coarse particl s tree ot finer terial . The diameter ot' 



particles held on a 200 mesh seive as greater than 0.0029 

inch. 

The total phosphorus content or the commercial material 

9 

as 30.2 p roent P205 and the rat ot application 400 pounds 

per acre . The coarse rook phosphate contained 26. 5 percent 

P20; consequently it was necessary to add an additional 

amount or thia .mat rial so that all pots 'Would receive an 

equal amount of P205.2 The 10 inch pot reeeived 2. 23 grams 

of co rcial roc.k phosphat and 2. 575 grams ot 100 to .200 

mesh terial. This rate or application gave 0.674; ams or 
P20.5 per pot on the basis of the chemical analysis reported 

above. The 9 inch pots received 1.741 grams ot eom.cnerc1 l 

ro k p.bospb.ate and 2.006 grams of coarse ate.rial . This gave 

0 . 52; grams of P205 per pot. On a s ries ot pots using big 

hop clover o.nd Ladino clover superphosphate as applied at 

the rate of JOO pounds per aore. This required 1.115 grams 

of superphosp.hate for the 10 inch pots an.d 0 . 817 grams tor 

the 9 ineh pots . 

Two metb.o s of application were used: broadcast and 

row. In both oases about 2 ill.oh. of a oil er r oved from 

the pots, t e fert111zer material sprea evenly, either 

broadcast or in t o ba,nds about 1 inch · ide a d 5 inches 

2 ote: Studies in whi oh 1 gra.fll of coarse rock phos
phate was shake.n with 4,.50 ml. ot distilled water saturated 
with carbon dio:.tlde show th t arter 24 hours, 12 hours. 8 
hours and J+ hours shaking and without shaking coarse rock 
phosphate has a solub111ty in saturated carbo.uio acid ot 52, 
40. 36, JO and 20 parts per million, respectively. It s 
completely insoluble when l gr of coarse terial aa 
shaken ror like periods or time in 450 ml. of distilled 
water boi~ d to tree it of carbon dioxi.de . 
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a art, the nds of the ro s were marked 1th small takes, and 

the soil replaced. The e-ed were then planted 1n rows abov 

the fertilizer material and water added to the soil to supply 

about 20 perc nt of capillary o1sture. All treatments ere 

replicated once. 

The plants ere harvested as they m.atu.red by cutting with 

a sharp .knife about one halt inoh above the soil line . They 

ere eigh to seoure the gr e weight, placed in a drying 

oven at about 105°c tor about 24 hours and weighed again to 

det mine th dry eight . The _plant material w-as then 

grou.nd in a iley mill and analyzed tor total nitrogen and 

phosphorus content . 

The nitrogen determ.inatio.ns were .made by the standard 

Kjeldahl method using a 0 . 5 gram. sample for analysis . The 

phos horu.s determinations wer-e mate on a O. 5 gra sample or 
pl.ant mat rial using a method reeommended by Sh lton and 

Harper (7). 



CR P PRODUCTION AUD CH UC L ANALYSIS 

Alfalfa:. 

Data on the comparative yield and total nitrogen and 

total phosphorus content ot t o cuttings or alfalfa re 

shown in table II . 

Table II Results of yi ld, phosphorus and nitrogen deter
minations of altalra . Average t o replications. 

irst cutting: ay 4, 1949 

Treatment 

Coarse. 
Row .Application 

Coarse, 
Broadcast 

Fine , 
Ro Application 

Fine, 
Broadcast 

Check 

Green t. Dry t . 
(grams) (gra.ms ) 

g . '1, 
p p 

35 .0 7.6 .Jl06 .155 2.733 

6.J . 3230 .161 2.6J9 

6 . ) . Jl06 .155 2.781 

6.1 .3354 . 167 2. 529 

1. 9 . 2114 .105 2.516 

econd cutting: June 8, 1948 

'freatm.e~t 

Coarse, 
Row Application 

Coarse, 
Broadcast 

in ' Row .Application 

Fine, 
Broadcast 

Check 

Green t . Dry t . :Mg . 'I, 
(grams) (grams) P P 

25 . s 

24.s 

22 . 1 

6.2 . 245; .128 2.377 

5.7 .2145 .107 2.299 

.2269 .llJ 2. 279 

5.9 .2501 .125 2 . 280 

1.1 . 2176 .108 2.5S2 
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igure ·1 shows the comparative growth or the altalta 

on pril 20 about to e k before harvest. 

Figur l . Th ett et of coarse and finely ground rock 
phosphate o.n the gro th ot alt'alt • S1' ded 
D c mber 5, 19/+7 ., Photograph d pril 20 1 
1948. 

It ill be observed trom the data {table 2) the.t th 

12 

100 to 200 mesh rock phosphate produced somewhat b tter 

ave.rag ylel sin both th~ first and second cuttings. In all 

cases xcept the check th phosphorus content was lower in 

the second cutting than. in the t irat. There is not a 



uf'tieient difference in total phosphorus oontent or the 

altalf'a produced on th treated pots to l!iake n.y distinction 

in the influence or degree or fineness ot tb.e rock phosphate 

on cheaiical composition. The total nitrogen cont nt or the 

ltal.ta trom the tertilizad pots was lower in the first 

cutting and higher in the second th.an the a ltalta produced 

on the fertilized pots . 

Big Hop Clover: 

Data o.n the yield and resQlts. of total 111trogen and 

phosphorus determinations ot big .bop clover nre given in 

table III . 

Table III nesults or yield, phosphoru.e and nitrogen deter
minations ot Big Hop Clover. verage two 
repl1oat1ons 

'fre tment Green t. Dry • Mg. ,, ,, 
(grams) (gram: l p p N 

Coarse, 
6.6 .096 Ro pplica.tion 28.0 .1990 2.400 

C rs , 
Broadcast 19.35 4.9 .l6JJ .081 2.J45 

Fine, 
Ro ppllcation 20.l 3.9 .1866 .093 2.484 

Fine, 
Broad ca t 24.0 5.J,. .18J5 .091 2.309 

Check ;.,.; o.; .1773 .088 2. 794. 

SP. Row 
.Applieation 64.0 u..J .2749 .137 2 . 190 

SP. 
Broadcast 59.3 12.8 .2734 .1)6 2.474 

lJ 



It wil1 be obs rved from these data that superphosphate 

was .more etteo.tive in proillOti increased growth than either 

coarse or fine rock phosphate. The data rurther indicates 

that there is little difference in the e.trectiveness of the 

coarse and tine material in 1 ncreasing gro th, since both 

gave similar results when compared with the yields on the Wl

treated pots. Little dif'fe.ren.ce wa.s ob erved in the total 

phosphorus content or the plant .material harvested from the 

pots which were tre ted with roek phosphate and those hich 

were not treated with phosphate fertilizer. Fertilization 

with superphosphate was much more effective in in.creasing the 

total phosphorus content of the crop than was i ther th 

coarse or fine roCk phosphate.. In all cases treat.ment tended 

to deer e the total nitrogen colltent of the plants. 

The eo parative growth ot big hop clover treated ... th 

coarse rock phosphate and superphosphate .and without treatm.ent 

is shown in figure 2. 



Figure 2. The erreot of eoarse rock phosphate and 
superphosph te on the p-owtb or oig hop 
clover. Seeded January 7, 1948. Photo
graphed April 20, 1948. 

Cr son Clov r: 
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Comparative yield data and resulta of total phosphoru 

nd nitrogen determinations tor orimSon clover are sho n in 

tal>l IV. 



'?able IV Res11.lts et yield , phosphorus and .ni troge.n 
determinations ot crimson clover. .Average two 
rep lioa tions .• · 

Treatment Green Wt . . Dry wt . fig • " 
,,, 

{grams) (gram.a) p p N 

Coarse, 
Row Application 39. 4 S. 6 .1;71 .0721 2 . 182 

Ooarae, 
9.7 Broad.east 47 . 1 .1897 .094 1. 969 

Fine , 
ltew Application 77 .0 18. 2 . 197z. . 093 2 . 0)5 

Yins, 
Broadcast ;9.; lJ.4 .au.s . 107 1. 979 

Cheok )7 .7 s.6 .1494 . 074 l.6.J6 
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fll.ese data ,ehow that treatment with tince roek pilospb:ate 

1nereaud the yield o.f tJds erop to ~ greate..r extesit than 

treatment with coarse rook phosphate_. '?he eoa.rse material 

prod:uced o.nly a slislltly higher yield t.ban tb.a.t r .eceived t:rom 

t.hCJ untertillzed pots . Treatment also t .ell.ded to increase the 

total phospJJDru.s eontant, especially in those pots which re

ceived the 1."ine. material . Th~e 1s only a slight 4itference 

in total ni~rogen co.ate:.nt between the, coarse and f.i.ne ro<ik 

phosphate treatments.. Both 'Were higher than the check •. 

Lad.uto Clover: 

Data on the Yield and total p.ho.sphorus and nitrogen con.

tent of Lediao clove.r is given in table V. 



Table V Results ot y1eld , _phosphorus a.nd nitrogeA 
determinations on Ladino clover . Average two 
replications . 

First Cutting; ay 4. 1948 

Treatment 

Coarse, 
pplication 

Coarse. 
Broadcast 

Fine, 
Ro ppl1cation 

Fine, 
Broadcast 

Check 

SP. Row 
Appli ca tio11 

SP. 
Broadcast 

Gr en rft • Dry t . }Jg • 'I, 
(gram.a) (gram.a) P P 

43. 3 

49.; 

102 .0 

8 . ) 

11 . 8 

16 .0 

2.s 

21. 3 

. 24,08 . 120 2 .813 

. 2579 .129 2 . 510 

. 2223 . 111 2 . 499 

.2582 .126 2.733 

. 1680 .084 2. 764 

. 2021 . 102 2 . 473 

. l.850 .092 2. 367 

Second Cutting: June a. 1948 

Treat nt Green \ t . Dry t . g . 'I, 
(grams ) (grwns) P P N 

Coarse, 
Ro Application 31.) 6 . 2 . 2408 . 120 2. 640 

Coarse, 
Broadcast 30 .0 5. 1 . 2517 .. 126 2.490 

Fine, 
Row .Application 

Fine, 
oadc st 

Check 

SP. Row 
Application 

SP. 
Broadcast 

41. 8 

20 . 9 

6.1 

8.0 

.3 . 

5. 3 

. 2579 . 128 2 .630 

. 2749 . lJS 2.601 

. 2098 .105 2 . 725 

. 2408 . 120 2 . 600 

. 2610 . lJO 2 . 582 

.17 
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The data sho that superphosphate as t he ost efficient 

fertilizer material in promotin highest average yields in th 

first cutting; however, in the seeond outting one superphos

p.h.ate series was l _ss efficient than no treatment in promoting 

growth. It is possible that the increased gro th from. the 

superphospb.ate ay be due in part to the sulfur hieh is con

tained in the superphospbate in the tor.m ot cs.lciwn suJ.tate. 

This is further indicated by th tact that both superphosphate 

series of the first cutting eo,ntain less tot l phosphorus than 

the rock phosphate seri s, while in the second cutting th 

total phosphorus content ot all treated pots is eomparahle. 

Comparison of yield data for coarse and tine treatment show 

tbBt the tine .material produced the high st averag yield in 

both the first and second cuttings. 

The total phosphorus content or the coarse and tine 

treatments is co parabl in both cuttings except for one 

series in hich Ladino clover on a r1ne rock phosphate pot 

tell belo the average of the other rock phosphate tre t

ments but a.11 ere higher than the untreat pots. s 

previously teted both super hosphate aeries contained less 

total phosphorus than either the coarse or tine rock phos

phate but w re higher than th UJ1treat d pots. 

All ho phate r rt111zer deere se the total nitrogen 

content in all case except in one eo rse aerie nd th tis 

only 0 . 04 percent higher than the untreated series. This i 

du, in all probab1.llty, to the tact that thoae pots hi.oh 

produced the greatest growth contained. a conaiderabl 

quantity or t sand leaves which had died because or 



shading in tha heavy gro th and to the higher ratio of stems 

to leaves in tho pots hich produc d the greatest a ount 

of owt. 

The co parative gro th of Ladino clover in pots treated 

with coarse and fin ly ground rock phosphate and superphos

phate is sho n in figure). 

Figure J. The ettect of eoa s and finely ground rock 
phosphate and superphosphate on t.he growth 
of Ladino clover. S d d D cember 5, 1947. 
Photographed April 20~ 1948. 
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Korean L pedeza: 

Data on the yield and total nitrogen an pho phoru 

content o! or an le pedeza a~ given in tabl VI . 

Ta.bl VI Results ot yield, phosphorus and nitrogen deter-
mi.nation or Kor an Le edeza . verage to 
replications. 

Treatment Green , t . Dry t. Mg. c,(; ~ 
( ms) (gra ) p p 

Coarse, 
ow .Applioa tion 15.4 5. 2 .1587 .079 2.047 

Coars, 
. 1634 . 082 Bro doast 9.7 2 . 9 2 . 201 

Yine, 
.1695 Ro .Appll eation 15.5 5.0 . 085 2 . 270 

Fine, 
Broadcast 14.7 4.2 .1773 . 089 2.157 

Check 5.2 l • .J . 1804 .• 090 2.154 

The greatest average yield ot orean lespedeza as 

secured from the r1ne roo phosphate although the yield on 

one of the coarse rook phosp.ha te pots was higher than on the 

20 

o pots receiving the fine rook phosphate . The chemical 

analyses 1 dicat that treatment had little effeot on ~he 

total nitrogen and ph08 horus content. It ould appear rrom 
th data that in the coarse series which produced the hig,tleat 

e yi ld the total phosphoru and nitro en w re de

press d by tre tment. 

Figur 4 h th ao.mparative ro th produced by 

diff rent treat.al ts of Korean lespedeza about 2 eek b -

fore harve t . 



igure 4. The effect of coars nd finely ground roe 
phosphate on the gr th ot lesp d za. 
Se d d J'anuar· 7, 1948. Photographe 
.April 20, 1<)4,8. 

S eat Clov r: 

D ta on the oon.p rative 1 ld and total nitre n an 

phosphorus oontont of s,eet clovor are given in table V • 

21 
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Table VII Results of yield, phosphorus and nitrogen deter
minations o! Sweet O.lover . Aver age t H) repli
cations 

Trea tm.ent Green wt . Dry Wt •. Mg. ,, ~ 
{grams) (grams) p p N 

Coarse. 
.156 2 . 882 Row Application 95.9 20 .7 .Jl21 

Coarse, 
Broadcast ll7 . l 27 . 3 . 2889 . 144 2. z.52 

Fine,. 
15.6 2.651 Row .Application 75 .4 .Jl)'l ~151 

Fine , 
l3roadea.st 108 .• 4, 2;.7 .3106 .155 2.529 

Cheek 24.'7 2.1 . 2;19 .12s 2. 542 

these data iadicate that coarse, rock phosphate is more 

effective than tine rock phosphate 1n increasing yields ot 

sweet clover. The data further indicates that treatment with 

rock phos phate increases the total phosphorus content ot this 

orop altl:Lough it has little efteot on the total nitrogen eon-

tent . 

Comparative growth of sweet clover under different 

treatments is shown in figure ; • 



2) 

- --. -:::,-c _-

CHECK 

Figure 5.. 1th rtect or 0-oe.r e and !inely ground roe 
phosphat on th growth o! eet olover. 
Seeded December 5,, 1947. Photograph 
ay 20, 191+8. 

o attempt as made to cuss ~he intluenc ot thod 

of application on the yi ld or ch cal composition o t~ 

crops t sted tor the r ason tbat observation during the 

course of the experitn.ent ind1oat d that pot t ats er not a 

satisfactory method of studying t rtiliz application 

methods . It oa.n readily be seen that th row application 

method u ed in the xp rim nt do e net give the same width 
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ot rows as that given. by a .. standard grain drill with t'ert1-

11zer attachment . Neither does the broadcast ethod as used 

in the experiment give the same distribution or tertillzer 

material as the commonly used method of broadoa.sting the 

fertilizer material on top ot the soil and mixing it with the 

soil by use or a disk .barrow. 



Th.1 · xp ri nt as co oo.uct d in an etfort to s cure 

mor information on the rosponse, und r greenhous con-
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di ions, of variou l gum.i s to coars nd finely ground rock 

phosphate and to differ nt method of application. The 

result secured indicate:. 

1 . '!'hat the ix legume crops tested respond in 

diff'erent ways to treatment with coars and finely grou.nd 

rock phosphate . 

2 . That alfalfa is a bl to teed on rook phoaphat 

which i s held on a 200 mesb s 1v as ffiaiently as 1 t does 

o.n the commercial product, and that one material. is as 

e teotiv as the oth r in increasing the total nitrogen and 

pho phorus content ot the plant hen gro n on a phosphorus 

da!icient low nitrogen soil . 

J. 'lb.at there is little di!ferenoe 1.n the erteotive

ness or th coarse and !1nely ground rook phosphate in pro

ttoti.ng 1ncreas$d .growth o! b hop olover. Both are oon

sid rably less eff1Cient than superpho..,ph te in pro oting 

i.o.creased growth an4 increased phoapilorus content or thi 

crop . 11 phosphate mat rial used sa med to depress the 

total nitrogen content of big hop oiover. This as probably 

due to a deoreas in the leaf- tem. ratio or plfints grown on 

t e tertiliz d ots . 



4 . '!hat fine rock phosphate is more e!'t1c1ent than 

coarse phosphate in increasing yield and total phosphorus 

content or crimson clover . Both grades ot rook phosphate 

seemed to be equally etti oient in increasing the total 

nitrogen content or this crop. 

5. That or the phosphate mate-rial used on Ladino 
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olover, superphospbate was the most etfeotive material in 

increasing yields, although in the first cutting it depressed 

to-tal phosphorus content . Finely ground rock phosp.bate was 

more eftecti ve than coarse rock phosphate in increasing the 

yield ot this orop. Both materials ere equally ettectin in 

increasing the total phosphorus content . The general ten

dency was tor all phosphate materi.al to depress the total 

nitrogen content of Ladino clover. The ste.m-leat ratio was 

probably responsible tor this yariation in chemical compo-

s1 tion. 

6. That coarse rock phosphate was as ettective as 

tinely ground rock phosphate 1n promoting growth of Korean 

lespedeza. .Application or the two materials had littl 

errect on tb.e tot l phosphorus an nitrogen in th.is crop. 

7. Tb.at sweet clover p1•oduoed higher average yields on 

coarse rock phosphate th.an on finely ground rock phosphate. 

Both materials s e.med to be equally erteotive in lncre sing 

total hosphorus and nitrogen in. et clover. 

8 . 'That further investigation should be de to deter

.mine the ertect or degree ot fineness of rock phosphat-e on 

other legumes. 
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