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INTB>OOCTIQN 
( ' 

Fertilizer and lilu$ inveatiptiona to determine th•ir •fleet 

upon crop• and soils have been carried out. at many Uperiaent .at.a.ti9na. 

'fhe correlat1011 .ot the 71•ld, the type and the cheml~&l. composition 

ot vegetati.oQ and 'change a : taking . pl.ac• in cbamiea.l p1-0pef'tiee ot 

soil will centribute to ·._ .. b~tter· under8tandir!g ot soil tert1Ut). 

problem.a. ,l. ' ' ' 

' ' 

Si.nee 1940 the Virginia. Agricultval ExPertm.nt Station, in 

cooperat1·on with the Tenn•asee Valley Aut·hortt:r ha.a ·O<>nduoted a 

paature e,xperimont 4n Coeburn Silt Loam in. Wise Countr, Virginia . 

Several different fertilizer treatments, ldth and without lime, 

were .l;ls•d to evaluate their ettect upon pasture vegetation. 

The purpose or this study is to determin<t the extent and 

nature or the ettecte of certain tert1lizera and lime tr•atment.e 

on pasture 'Vegetation and on the soil . 

The experiment was conducted on Coeburn Silt Loam., a soil 

derived f:rom interbedded sh· le and arkosie sandstone. This SQil 

is well drained, ocou:rs on rolling to hillJ' relief• is low in in-

herent fertility and is .fair4 well adapted to agricultural.. USea. 
'' 



qescription !!'.. ?lot_! 

Thi~ experiine11t was laid out in a native pasture with no 

additional aeedings being made . Tbe plots (eee figure l) receiving 

difteJ'ent ferti l izer treataent.s are one tenth ot an acre in aize. 

One .llalt of each plot \fas limed in 1940 and in 1944 at the rate of 

one ton 0£ ground limestone per acre• Each eub-piot is one twentieth 

or an acre' in size. Thea ~erl.ill~er was broadcast :a:nnually at the 
. i ' ! ,, ·, , 

rate f:>f 300 pound• per acl'9 • . ' . 

Hel-bage and Chemical .St.udi.ee 

Yields were determined by clipping the herbage tl'Om an area 

protected :trom grazing by a 4 by' I+ toot wire enclosed pen. After 

each clipping, th~ pens we:r-e moved to a new location .on. the plot, 

from which exeees growth, it any, was removed so that only growth 

made from the time of placement ot pen would be mea~ured in the 

next clipping. 

The clipped herbage was dried in a steam heated oven and 

weighed. These samples we.re then ground in a Wiley mill and atored 

in pint ice cream ca:'tons. 

Determinations of protein, phosphorus and. calc1wn were ma.de 

on the samples to study the ef'.f'ect or f ert'iJ.iza.tion and liming on 

t ie chemical comf!OSition of the herbage. Th~ analysis were made 
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Figure 1. - Layout of Field Ex;perimerit in Wise Oounti, Virginia . 
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according te th~ methods preacr:i,bed bi the Assooia.tion·ot Official 
' ' ' ' ' 

Agricul.tur~ Chetri:i-sts (Z)l . . ~isiure 'deto~tio~s· were made and 

1'esult woulate<t. ort' o;e~ d:ry basis • . · The chemical analJ's1s were 

mad• in duplicate .or clippin11s ta n in i!ay and ugust ot 1945. 

' ' 'L I 

The pl~t population 1faS detennined by use of a one t oot 
• ' r ,' ' ,' • ' i' ., I ' : , 

~"~ grid.. · This grfd is di~ided int.c 2; squares (each ropres•nt1ng 
... ' ' 

4 percent ot \be total area) b7 ..U c:rosnil"ea. An .•at.1mat1on ot 

the percentage ot area occupied by the. various type• ot plants •• 
'. (. 

deterw.ned by dropping the . grid on the ·sod at rand01U and counting the 

plant population tound in the aqua.res. Three wch counts were made 

and averaged for ea.ch wb-plot. . Plant . population coU.nts were divided 

irt:t,o tour group•= (1) de&1rable grasMe; (2) undesirable grassea; 

(3) legwnea and {4) weeds. nother division was made for bare .space . 

A more detailed dee~ri~tton of. these division-SJ a:re giv·en .by O'Driel\ 

and. Obenshain (19) . Plant popule.ti<>n analysis ere made on Spring 

and Fall clippings for 1941 thro~gh 1945. 

Composite soil samples 'itore taken from each aub..-plot. in F~ 

l"WU'Y 1946. Tbeee samples, co.-nprising a.pprQximately twenty- tive 

samplings, were taken with a soil auger to a depth of two inches and 

prepared tor analysis according to the method outlined by .R.Gbineon (22) . 

l Nwnt>eJ'e in parent.heeii.s refer to lltei-ature cited. 
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The prepared samples were f'tored in quart ice cream. eal:'tons. 

Total. nitrog;en was , determined according to the. metho prescribed 

by t he Association of Of1'icial Agricultural Chemiots (2) . Organic 
. . ' 

matter was d~termined. by a rnodification of the. Scbollenberg~r method 

(26) as outlined by Thomas' (31) .• · Exchangeable hydrogen, ·calcium,, 

ma.gnesium, potassium and total ba.se exchange was detormined by t he 

method outlined by Peoch, et al (24) . All detenrl:nations were ma.de 

in duplicate and data reported as aver ages.. ~"here eloee agreement 

was not found between tbe two determinations, the analysis was repeated. 



on a sou ot Y•'t'1' low umerettt te:ri.Uity. At the. beg~ ot the ex-
, '' . ' '' 

per:tment tho sod na ,extrem.elf poor, about.. 40 percent o.t the ,aroa b•d.ng 

"" ot Al'l7 gtonll and th• remainder b.tng oecupi-4 moatl;t by brooa-

, •edp, povert7 ~es and weed•. There i• l\'iU a l•w percentage ot 
d••lhl>le gnasee in tlda ,..,_.. 

1, 

~ Th• wielda in 1941 (Table l) weft ext~q low as o~d 
' . 

with the yi9ld$ or ct.hex- years. Th1• ••• p~b&bl,r the i-•ault .of th• 

1-ow ratn.tall. during tb• growing •.eon:. The liay' ~au • ' inOhe.!li 

below tha.1} ot a ; year average. Accol"<li.ng to O' Brien •d Obeneb.ain 

(19) the ,...,, rainfall pl"O.towidly effect• the UIOW\t :et growth duriag 
~ • - ' . • " 'I< 

plot 2, the ~treatment plot 14. The lowest fi-eld on th• l,inled 

and· l.U'll:i ¥d plots were .fl"Oll no tertili~er and 4--0-4 · J;"tUipecti vely • 

. ~. 'l'here wa1;1 a 4ecida4 increaa~ ln y1~l.ds in 1942 ('fable 1) 

ovei- 1941 due to a n:>l"e. favorable groW1ng eea~n. 'the higbest ,P..elde 

from the limM plot.a were trom. tert.illzel" tNAt.wmt.a, 4"12-4 (2)1 
\ . 

l+-12-4 (l) and 8-24-S. H1gbeet. yi,elda on Wlli..Md. plot•-~ 11rom 

12-36-~, 4- )6-0 and· ~ t.reat:ir.ente. Tho ave.rag• Wll:i med Yield• 

were about. equal. th$ limed tield.s due to a b:1gtier percen\&ge of ... 

after the WLfaV"orule 1941 growing te.uon. 



Table l - ?.'he Efteet of Di'fferent Fertilizers With and ~~ithout Lime on ·t he ·Yields of Pasture: -Herbage. 

Yiuds expresaed as air dry ma.t.erial in pcur.ds ·per a-ere. : 

•. • • • ' ,. * •, , .. . . . . ·_ . .. 
Fe.rt.ili~er : 1941 . t · .· 19'12 . . : lW . : 1244 · -: . . . l9&~ · i · · . . Average ~ .' · 
'Treatment aUnlimed:L:iJned.:Unllmed:Linied; Unlimedd .• i.med::Unl~:Umed: Unllm.O: Limed t UnlJJrled.*' : IJ.mtici* ~. 

4- 12-1(. (1) 461 
4-12-4 (4} .. 515 
l+- 12- 4 { 3) .<5 51 
o-12- J.. ., .. 248 
4'-0-4 . 697 
~12..:0 ·:- il?i ' 
4- 3&-4 . . .641 
4- 12- 1.Z . 412 
No .. ~~:~ , ~. 232 
i.-~ ' _,. l.194 
4-0-12 ·· . .. 482 
2-6-2 . . ._, 470 
8-2~ .. .. l.01+0· 
12- 36--12 ; . , 1542 
0-12-0 (2) 743 
0-12-0: (3} : .306 

* Itel&tive placings 
(1) superphosphate 

1225· 
1652 
1395. 

526 
;05 

1271 
1083 

941 
730 
9S7 

1201 
1540 
887 

l6l.l 
lll7 
1030 

( 2) l'rlple superpb.osJ:bate 
( 3) Calci'tun JJ:etaphosphate 

2496 367~ 42)$ 
219() . 3743 ,,, 457j0 
2)89 2:SQ2 '>366;3 
207'1 2l:7; .· . 2985 
20~2.· 24j5 . •·· · .ZSl.O 
2012 3199. . 31.36; 
2J..48 ~7So . :4.tJil 
2173 . 2708 . 52.00 
1514 ., 1221 2819 
3800 266) 4166 . ' 
2221 28.l.5 . 24-$2 rm i100 . 3539 
3281 33:31 .. 4600 
4ll4 3095 ·44J.;j 
ia51 1543 ·irn · 
1892 2201 . · 'S6,S8 

5254 .1885 
4626 . 206.3 
478'J ' 1745 
4'373 1831 

.36Sl .. 1378 
42!'18 177~ 
5715 ·2361 
6890 3737 
3$91 ·ll06 
5392 .2541 
4ZJ6 1657 
4348 1466 
5490 2519 
6155 ' 2469 
3806 l .354 
3892 1676 

, -- ··-- - - - --~ 

2723 ' 4101 . 4895 
2349:: 2749 5390 
272'~--.- 3Vl4· · · 49U 
2121:: ·. 2?1i . ~ 4791 
2013- . i,6o6 . ~-3294 
2380 . 2047 . 4459 
3336 4503 '956 
3666 : 3773 ; . 'J4 96 
'iJJ69 ::,. 1693· )637 
4056 · )l+OO , S8% 
2549 ; 331~ . 4176 
279~ . 2399 3789 
3.m :. . 3964 • 5396 
5142 3207 . . 5458 
2187 · 19a6 4780· 
2744 • .. 3392 5189 

2676(20) . ,: j554(6) . 
2418(21) .. ;_.~:'.· 1~..5s'4-{?f . 
2276(2)): · "' 2."~'3263(&)' 
1982(28) . ::i'-~'.2918'(16) 
1644(031). . ",?~79{~) 
2ozt( 27J. :;3):17;{:1.0 ). 
2827(18): >-:3713(4) ~ 
Ja'fl.(12) ·· :·:)940(2) 
l,473(32) ' :: .2249(24) 
3020(13} . 3791(31 •e> 

2032{26} 3003(15} 
1929(30): ' 28$20.1J 
:3080{lll ' 37.3~{~)? 
3155(9) .. · A292\I) : ·· 
1941(29) ·, " 268'6\l 9) 
2l.91(25) . ;·' 3()12(14) . 

,-:·· : . . ···· .· - . 
"§ ~ ;;; •• >.-·:· :·;:. 

I 
~-
' 



-12-

~ Tho 1943 yield result.a (Table l) ·show the average limed 

treatment pro<fueed 951' p0unds Of · a.ir GlrlJ h~:.rbage . more than the Ufl-

lime4 pe~ acre . . The .highest y$.elde from tne limed plots were .trom 

4-12~12, 12- .36-12,, and 4- 36-4. The higheet yield on Wllimed plots 11&1 

trom 4-12- 12, S- 24-8 and . 4-~-4 (2). 

~ In 1941+ ti'ut highest. y1'e1ds ('Table 1) f:ro ·. the lim•d plota 
. ' 
were from l2- J6-12, 4- 36-0 and 4• 12- l2j from urJ.1.lned plots 4- 12- 121 

4-.30.0 and 8-24 • Th& ~ plots ' produced 1000 pounds j.,er acre 

i.~,ore . herbage than th µnlimed plots. 

~ JCn 1945 treatm~nts 4 .... 36-14,,11 4-'6-0 and 12- 36-12 with lime 

pi-od:uced the highest yields . The unlimed highest yields ~ere .from 

4-36-4, 4•12-4 (l) and 24-8. 

As seen from table 2 the higheet 3· yields tor each Tear with 

lime a.nd With.out .lime fQr. 5 years wae with fertil!zere earl71ng at 
' 

least 4 um.to of nitrogen and l.2 un.its of. phosphorle cid (one except-
' ' 

ion) . i'he units of potasaium varied. one of the three lowest yields 

for ea.ch yea:r with d without· l.ilne for the , . year period q.s trom the. 

no fertili zer plots. Thie i ndicates the need of nitrogen and phosphates 

in establishing a 1'4at.ure on this soil. 



' ' ' • ~ ' - I l ' 'j ·- • • 

fable a.·• Highest· and ' Lowest Yearly Yields· from Dittot'ent Fel"tlli"r 
· · · · 'frea"tment&. ·' · · · '· · · · · · . · . 

1941 

' 

·1942· 

l.94) 

1:944 

1945 

5 I.ar 
Average 

4-12.-4 (2) 
12- 36.-.12 
2- 6-2 

4- 12-4 (2) 
4-l.2-4 (l) 
8-.24-8 

,...u-u 
12..,.3&-U 
tr-)6-4 

12- '6-12 
4-,6-0 
4-12-U 

' 

4-~ 
4-'3&.o 
12- 36-12 

l.2- 36-12 
4·12- 12 
4-36-0 

{l) Super-phosphate 

, . 

. 12- 30.12 
Jr~ 
4-U-O 

}2.;36-12 
4- '6-0 
$~4-$ . ' ' 

4-U- 12 
8- 24 
4;..12-4 (2) 

4-12~12· 
4-36-0 
s-24-8· 

' 4-36-4 
4-12- 4 (l) 
8- 24-8 

l:2- 36-l2 
8-24 
4-12- 12 

(2) Triple wperphoephate 
(3) Calcium met•phosphate 

Lowest limed . . . .... .. 
4-o-4 
O-l.2-4 
No F.-rt . 

tlo Fen. 
.0-12-0 ,(:a)· 
~-6-.a 

No F.e~ .• 
4-0-4 
O-l.2-0 (:H 

4-0-.4 
IQ Fert. . 
0-12...0 (2) 

4'-0-4 . 
' 

N'o Fert . 
' 2-6-2 

No Fen . 
4'-0-4 
0-12-0 (2) 

' 

Ne Fert , 
0-12-4 o..;u-o .. (J) 

No fert. . 
2...Q...2 
0-U..O Ca) 

.. 

1+-0-l.2 
4-o-/+ 
No Fe.rt . 
I 

No p;~~ . 

0-12-0 (2) 
4..JJ-4. 

4..()-4 
N°() F•.rt. • .o-u...o (2) 

No . Fe~. 

4-0-4 
2...6-2 

On the; year average the highest yield&w:Ltb lae were ob-
. ' 

taine4 ~- U-.3~U, 4-12-12 and 4-,0-0. On the Unlime(l plot• th• 

ld.gheat yielde were tron 12- 3 .12. 8-244, a."ld 4-12- 4. tn all oaaes 

the yield f rom limed plots e~ceedeci that of .the unl.imtd plot.a. fh• 

aven.gEi 1~<1 and fertilize.d plot · .out""'.yislded tbe &vel'~g• unlimed ancl 
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fertilized· plot by over 800 pounds air dry herbage ' per acre.. On the 
; l ' ' ' . 

plot s receiving no fartiliz . r , the limed 'averaged 775 pounds alr dry 

heroage ore than the unlimed. · Sc allar, et .l (28) in· pasture 

cperimeni in tJ st· Vireinia found that 1 e und .superphoapllate gave 

profitabl e :i.ncr.&ses in pastut-e yielde . 

. ' 
Figure 2 sho't.'S the ertect ot pno·ephate and nit· ogen tertiliz•r 

on the s year av: .r&g• yi•ld. In all caaes th• " phoapha.te and nitrogen 

f ertilizers gav higher yields than tbe no nitrogen .and no Jiiosphate 

.f ertil1zers. .e liineci· nitrogen and .P losphate plote t;ave hi .gher 

yields t "han. unlimed ni~rogen an.d pho$phate plots . ·Sprague_, et al ,(29) 

f ound that nitrogen fertilizer incr•aaed paature ytel.da, O•Bri,.n and ,, 

Ob hehairi (l.9) got ir~.c~eas.,d. yields in past.Uz-e where phosphate tart-

ilizer w&s .ueec\. tf~l (18) foUn that lime iricreaaed crop yields. 

. ' . ' . 
In 1941 the ;timed plots (T~ble 3) averaged 26 percent bare 

space, l percent de irab).e grasee , 34 pe:rcent undeeira,ble grasses, 

14 pereen clovers and 25 percent cede. In 1945 the limed plots 

·(Table 7 7 percent bare space, 15 percent <iesirable grasses, 

34 percent undesirabl grasses, 30 percent elove:r and 14 :percent weeds. 

As seen by thie comparison there was an appreciable docrea.ae in per-

centage of bare apaee and eeds which s replaced by esira:bl e graeeee 

and clovers. The same results wero obtained :from the check plot 

recei VL'lg li.iw.~ and no £ertil:i.ze1~. 



... 



Th~ unli,m$d ploto in 1941 (·Table 3) aho~ aJ\. ·ave.rage ot .3:, . 
' ' : ' . . 

• f I ~ I ; , :.. ~ ' ': . : ; : 

·percent bare ·epac•, l'. percent desirable gra.•s•s, 2.8 j»roent undesir-

able g:ras.aG-s, .. 4 pereent clovers and .34. percent ·wee4.s . '. In 1945 (Tabl-e 

7) those plots .contained an .a'lfer'age ot l2 percent b84'e flt*ce, 6 per-

~ent tielirabl~ sra.see·$~ · ,5 per¢ent Wlde1d.~ble graseta* l.O percent 

·clovers an~ 37 p$rcent neds. During ihe ti ve ye~r period \hex-e waa 
' . ( ' ~: ' 

gra.aaes, unde•il"able $'Ta.saes, <:>lovora -and w~eds. -As s~en bi Figun 

' the ettioterio7 · ot th~ ·· tertilteer W&e not aa gr•t· as When ua-4 with 

l ime. • The most ' out.etantiag change .in th~ vegetativ• ,po~tion ·ot 
thia paetul."'9, due to f e:rtilizer and lime treatments, i,.e th• ••chaee 

' .r ' ' ' ' •, ' 

tn ·percentaee of.weeds and ba~ "J>l:ce. Robµi~n and Pierre (2)) round 

that lime e.nd fertillzer .incroased the per-centa.ge ot deain.l:>le. :plants 

while weeds and !pare, epaqe dear,eaJsed. 
·, ' 

The i.mprQvement in title past-q.re which . hae' re.cetved lime and 

tert.illze:r is more appa~ent. :from observation (see 1.gureei 41 ; ,, artd 6) 

than 1s •viaent from the yield and veget~tive eompo•ition comparisons. 

Fipr• i. shows a marked dif.ferQnce between the 1~ and no lme plots. 

Figure S 1s of the 4-0-4 unlimed plot . lt is not ed that thi~ plot 1a 

predominantly weeds~ particularly ha~eed. Figure 6 Ghow.a the pl.ant 
. ' 

population of the 4-12.-4 limed plot.. Lime and pho$pb&te hAve changed 

the v.getative eol!llJOSition at this plot frem weed& to prtnci~ 

white dutch clover. 
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Figure 4. Line Between limed and Un.limed Plote • 

.. 

Figure 5. - 4-0-4 Unlinted .Plot , Figure 6. - 4- 12-4 Limed Pl,:>t . 
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Spr'tng Clippirtg 
, . fe.-c~rat.as' e>t . . . . . · 

Fert.1~ ~ neie. Undes. Clo.._J- W•eda 
:fJ"eatafln\~ .. sece . Gr&•• gra111t . . . ··e, 

l 
' l .. 

l 
1 
1 
l 

.1 . 1 .·'. 
1 
1 
1 
1 
1 
l · 
1 
l 

12 
.. lS 

.16 
19 
18 
.20 

·.15 
.12 
.u 

•. ll. 
i6 
21 
15 
18 
,18 
' 6 

1all Clipping 
. ' . p!~taae of . ·' J. ' ,, 

~ . De•• Undee. Clover W.ede 
&sec! Gr§~• Brae• ·· 

··,;.! . · ... ' ,. 

3 
1 
8 
1 
8 
9 

lj 
11 
7 

lO 
4 
? ... , 

it { , 

1 ,, 
' 

/ I ' ~ UHtl:W.m 

2 ·u 
1. 18 
l 1? 
l 20 
l 23 
1 n 
l , l2 

' l 13 
1 1.5 
1 14 
1 la 
4 14 
l 13 
l . 17 
l 18 
l 13 

4 ·41 
2 41 
2 '' 2 29 
2 34 
4 )2 
7 4l 
4 36 
l " 2 41 
2 41 
2 J9 
4 41 
a .)3 
4 " 7 33 

: 
;--•-.,;' 

-; . . '•." -~ . 

. ~· 

:as ·1. ·2, '1 
~ ·. l 
26 l 
27 ' 'l 
27 ' J~. 

24 ;l 
24 l 
27 0 
22 l 
.22 1 
22 l 
21 l 
21 l 
22 1 
25 1 

* Appli•d annuaU, at t.b• .-ate of 300 powlds per acr. .• 
(l) -SUperphoepiul.te 
(2) Triple supO'phoapha.t• 
(3) Calcium Jhtaphoapb&te 

;·.,."'·:·' 

47 ' •24'.'' 
47 ' 2'4 '." •. 
41 4 .,, ,:·,;,•:'' 
38 7 29 .... . >·.·. 
36 2 '4 ', 3, ) 36 "· 

38 3 34 
40 2 3J 
29 l 1+3 
49 ' 25 
46 3 28 
49 3 2J 
~2 4 22. 
46 4 aa 
38 3 36 
42 4 28 



f•bl• 1+ • .. 1942 Percentage ot Different Types of Herbage and Bare Spaee. 

Spring Clipping 
Percent.ye . ot . 

Ferti.lizer ·a.r. De•· ~a. :Cle>ver Weed.a 
tz-qt.Jnent;* . §P!ce . Graaa. _Qi"asa 

'J7 
40 
39 
42 
'J7 
3; 
3S 
36 
43 
35 
37 
34 
26 
27 
32 
40 

4 12 
3 13 
2 ·12 
2 lf 
l 14 
l lS 
l. 12 
l 10 
0 10 
l l3 
0 13 
1 21 
4 16 
ll u 
2 l:J 
6 u 

1 
l 
1 
l 
0 
l 
1 
l 
0 
1 
0 
l 
4 
4;, 
l . 
l 

l'.3 
14 
18 
19 
21. 
lS 
u 
9 
ll 
u 
13 
l4 
15 
12 
18 
15 

1. 
l 
l 
1 
l 

' s 
2 
0 
3 ' 
0 
2 
s 
6 
2 
1 ., 

Fall . ·Clipping 
Percentage ot 

Bare Dea. Undes. Clowr Vleede 
Sl?!ce f!88 Qrasa 

6 2 
10 a 
.10 1 
8 l 

12 0 
9 1 
8 ' 2 
'l a 

16 0 
1l l 
14 0 
15 0 
12 6 u 9 
13 1 
9 4 

l? 
20 
20 
22 

' 27 
18 
lj 

·i; 
'23 
14 
23 
22 
17 1, 
17 
a 

30 
22 
23 . 
22 
23 
22 
20 
19 
22 
14 
15 
l~ 
.16 
15 
17 
20 

l 38 
l 39 
l 40 
0 31 
0 39 
0 34 
l lS 
1 35 
0 34 
1 41 
O l+S 
l. ' 39 
1 'J7 
l 38 
0 ,, 
Q· 42 

9 
7 
6 
7 
J 
8 

l2 
10 
5 

16 
7 

12 
23 
~' 24 
8 

10 
12 
12 ·· 
ll 
14 
lJ ·' l2 . 
u .· 
21 
14 
17 
lS 
13 u 
16 
ll 

* Applied annuallJ at the rate ot '00 pounds ~r acna. 
(l) Superphoaphat.e 
(2) Tripl• superphoaphate 
(J) Calcium etaphoephate 
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T~bi. S, - 1943 Perce.nt.age ot ·Diffe~t Types of .He~e and . ~re .Space. 

Sprit:lg Clipp1'g 
ter;!,!ntage ot . . 

Fall CUPP~ 
.Percentage .ot 

~ Dee. Undet. 'Clover eeda 
~pace Ora!! Gras• 

8 
7 
4 

' 4 

' 6 
7 ; 
7 
j 
s 
8 
lj 
6 
8 

·9 
9 
6 
3 
2 

' 7 
8 
2 

' .5 
2 

lOJ 
u 
4 
1 

6 
5 

' 9 
l) 
7 s 

' 4 
13 

' 12 . 7 

ll s 
4 
.7 
9 

20 
2l 
~o 
26 
19 
19 
21 
16 
13 
16 
i7 
20. l' l7 
16 
26 

12 u 54 .17 
lJ 9 ·S5 l.5 
lJ 7 S9 13 
12 ' 62 l4 lS l . 63 10 
14 6 . ~3 11 
u ' 60 17 12 S Sl 20 
i6. ~ s& 10 
ll+ 7 '° 20 13 l S9 14 
.14 4 '8 u 
ll 7 S9 lJ 
13 13 '2 12 
14 7 ,4 11+ 
'll $ 56 19 

UBWMiQ. 

Z3 
JO 
j2 
29 
39 
37, 
26 
28 
45 26 
)9 
:35 
28 
25 
71 
30 

21 ' 
ltl 
2l. 
ltt 

· ~ 
~ 
17 
19 
23 
16 
19 
lJ 15 
14 
14 
17 

2 S2 
:t 49 
l 4.5 
1 .. 41 
l 39 
.l 48 
.2 49 
2 ,2 
l 41 
2 53 
Q 51 
2 61 
6 .56 
3 . 56 
1 Sl 
J. j4' 

u 
12 
12 l,. 
s s 

10 
9 s 

lS a 
8 

10 
13 
10 
12 

*Applied annually at the·r-ate or 300 pounda pill' aore. 
(l) SUperphoaphate 
(2) Triple auperphoapbate 
.(3) Calcium metaphosphate 

6 
8 
8 
1 
ll 
lO 
,7 
9 

1:6 
9 

lJ 
u 
' 8 
10 
ll 
·6 

·u 
2()· 
21 
21 
31 
2~ 
~· 
18 
30 
14 
22 
16 
13 
l4 
24 
i6 



Table 6. - 1944 Percentage or Ditt•l'eni Types ot Herbage aild. .Bi.re spi.ce.-

Fert111ul-
Tr!f tment.* 

SpriJ'.lg C;liJ>Ping 
, Percentage of 

B&re · D$s~ · Undee~ Clover 
·§P!.ee. Gr1sa 9£aes 

eede Bare De.a. 
1

-· un 8~ CloV&r Weeda 
SR,S.ce Grass ar.ss 

4-12-A (1) ' lo. 9 
4-12~ (2) ;ld 
lv-12-4 (3) 21, 
0-12-4 29 
~. 29 
4-12-0 2l 
~36-4 22 
4--12'-12 ' 18 

F•rt• 37 
4-36-.-0 ~ 
4-0-12 29 
~ 26 
8-24-S 22 
12-36-~ 17 
0-12-0 (2) it/ 
0-12;..() ( 3) 16 

.$ 
lO 
lO 
13 
l.2 
ll 
10 
10 
l) 
12 
10 
12 
8 
a 

.12. 
12 

4 
3 
~ 

i 
3. 
; 
3 
2 

,6 
2 
3 
4 
6 

' 3 

l2 
l4 
15 
14 
17 
lS 
10 
13 
l4 
l.3 
16 
l2 
12 
12 
l4 
l2 

*·AppUed annua.lly at the rate ot 300 pounds per acre. 
{l) superphoel~&te , . . . ..... , 
.(2) Triple euPQrphosphat.e 
(.3) Oalc~um metaphoazjlate· 

30 
'28 
23 
.22 
16 
30· 
·n 
'42 
l7 
2S 
.2s 
:23 
·23 
25 
22 
·lg 

10 
9 

13 
10 
lJ{ 
12 
9 
7 

16 
9 

l2 
12 
11 
'9 

14 
.8 
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'fable 7. - 1945 Pe:rcentago ot Different Types ot Herbage .nd Bal'e ~ce. 

L.D!Ell 
Spring Clipping F•ll CU.ppirig . 
Perc!nt'a&$ ot 

Weeds 
P~rote+;W · ~f . . . . . 

erttliaer .Sare ·D$s~ . Und~•-• ClQvez- Bare . Dee~ U~t. Clover Weeda 
Treatment:* . .Sptce Gn.e•.Oraaa t ~eqe·. Grass Gras• 

4-12-4 (l~ s 13 28 39 1,5 6 19 31 .32 12 
4-·12-4 '(2 ' l ' 13 30 38 l4 4 ·.~ .3-1 3S ll 
4-12- 4 (3) 8 ? ')6 ll 18 7 ?3 '' 9 
·O-U-4 . 7 9 '14> ,29 l.5 9 ll 44 23 .13 
4..JJ-4 10 ' :45 ' 20 20 10 µ. ' 44 lJ) .,, 
./rl.2-0 ll 9 ~ ,33 ' 15 7 "~' · .· 

32 "27 .lS 
4-36-4 ' 9 3, 36 lS 9 17 .. j6 25 13 
4-12-12 ' 11 2S 4'1 u 1 ·22 2.3 31 u. 
ff e Fert . 6 4 4S 24 21 . ! 16, '· 40 21 ::o 
~36-C' ' ll '' '' 14 1 ' 2' .·.· 32. 27 u 
lv-0-12 4' ' 7 )9 32 lS :a " ·'. l3 " i+l 23 1, 
2-6-2 5, 5 42-' 29 19 ·7 19 39 23 12 
'8-24-S 7 lo .,, 29 l' 7 21 36 2S 11 
12• 36-12 8 22 29 29 12 6 21 30 as ·· 9' .... 
0-12-0 ca1 6 13 '' 29 l.9 7 'al 32. . as 12 
0-l.2~ 

,.,., l!) • ~.,! ', .. ' 

(3, ·9 'YT 12 7 19 ' 33 30 u · 

U?fl.lMJW 

4'-12-4 (1) 9 33 u 39 9 l2 29 l~ 3S 
4-12-4 ~2) 8 6 25 l2 49. l2 ' ~ 13 39 
4-U....J+ 3) l8 s 26 9 42 17 9 tr'/ • 39 
0-12- 4 10 5 26 9 so l4 s ~' u 47 
.4-0-4 . l.4 .a 24 ' '' 19 4 2l 7 49 
4.-12-0 14· 3 27 7 49 l4 ; 29 s 44 
4-36-4 " 8 6 u ' 7, '31 )j 40 ll 38 7 
4-12-12 10 7 38 12 33 14 8 39 12 27 
No Fert. 8 ' 34 8 4S 14 4 <35 11 J6 
4- 36.0 9 6 37 ll 37 lJ 7 37 u )2 
4---0-12 '13 3 '37 5 42 12 4 40 5 '.39 
2-6-2 9 5 43 9 34 15 5 40 8 32 
8-24-o-8 a ll 4l ll 29 l:; u 40 u 24 
12- 36,..12 9 a 45 lQ 28 lO 9 47 u 23 
0-12-0 (2} ll 4 47 7 )1 14 9 47 ' 2, 
o-;1.a..o {3) 9 7 3S 9 40 l4 ·' 36 8 YI 

* ApJ)lied annuall,y at. the rate et .300 pounds per acre. 
(l) SupeJ'l'hoaphate 
(2) Triplo auperph.oeph&te 
{3) Calcium metapho•pha.te 

'' 
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The etteote of lime and fertilization on the ch.aie&l com-

poaition of pas-tu.re plants has been atudied. b;y numeroue brteet.igator•• 

Sea:waont ( 5) and ~ ( 7) mealed. t.bat appll04t:l.ona of COQ\plete 

teniliz.re to pasture :ca.ueed increased percentages of nitrogen, 

phoephorua and ClUcium in paature heJ!bage. McClendon. aml 11.ayton (13) 

1n Alabama and SC.haller, et al {28} in · It Virgiriia reported in-

ona.ae 1n Yi.•14 &Ad mineral conten\ of pa·•tun :pl&n~s b'om application 

ot llme and tertili•er. a>l>ineon and Pierre ( 23 )· on & paature e.xpttri-

ment t.n t.at Vlf'glnta to\U'ld. an incNa• in the protein, phoaphoni• and 

cal.cl• content ot paature paasee .traa. lJ.mft and ~•t.• rertUiz.tr 

application. Bee eon ( 6) in a revl• and ccmpUation on atneral coa-

podt.ion ot eropa •how• t.ha.t lWng the aoU 1ft41' have variou• •tt•ot• 
upon the chemical com.poeitioi'l of pl.ant•. Fudge and n'•p• (9) found. 

that the percentage of pl"Otein, phoaphOric acid and lime 1n graaae• 

are r$lAted to the total n.1irogen1 &Qti Te phoepho.ric ao14 and actt ve 

lime or the 90Ue but th•l"e are other tactora 1'h1Ch ef'f ect the ccm-

poeitlon ot the gra••••, and the etteet .of the•• other ff.ctors at 

titMa nt.ay' b.e greater than the •ttect of the oompositiGI\ of the soil• 
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fabl• s. - Th• Effect ot Fertilizat.ion and L1m1ng ~n the .. Protein, 
·Phosphoric Acid end Caleiu,m. OXide Content ot the .Paeture. 
lt•l'bage in 1945. · ,<; 
(l(eaulte expreeaed on petcen~go of the :~ weight) . 

§Ptl!1i . rumna .- ;. 

Phoephortc 

Fert.U1aer 
Prote!Q 

=· 
AC1Q i:.' Ms~s OXiA! · 

' 
a:r.ta.nt* I 

·· w-a 
t Y!!~~!!E ; . 

IJ.med Y!ll.Ji!!4 
~ (l) ,1,·~7' 13.44 1.27 l,49 ·.·· 
4-12-4 (2) .. '.l.9. 22 ll.78 1.07 i ··oo i,·:· ,.. . ·~,";',). 

4-12-4 (3) l'·°' 12.03 1.06 · •9o s.· 
0-12-4 15.31 9.72 .~ -1 .01 ·. 
4-0-4 12. s<J 10.84 .,7 .73 
4-12-0 l.$•64 ·10. 34 1~04 ·93 . 
J+..;'6-4 ''"U 06 .16.31 l .40 · 1~26 ,: .... 
4-12-12 '. l6~00 ' . 14.:u . 90 i .. 02 
No F•rt• e.47 7.69 1.1, t6.9 
4-36-0 15·.59 l.4. 22 l .38 i .29 
4-0-12 15.94 u .2s ·'' .73 
2-6-2 ·u .oo a.-91 .es .• 89 
8-2J+-.8 16.7, 14.66 1.15 l .• 10 
12- 36-12 16 .• 63 .. 13.34 1.17 i.os 
0-12..Q (.2) l.4. 67 10. 06 1.06 l.17 
0-12-0 (3) 14.59 ll.<fl 1.02 ·. 94 

!all ~-Bw ·· . :e . . 
4-12-4 (1~ 16. 63 14.74 1.17 1.18 
4-12-4 (2 16.06 13.06 l . ll l.13 
4-12-4 (l) 16.91 u .s9 1. 35 l .16 
O-U- 4 14. 72 u.22 1.29 1.19 
4--0-4 13.91 9.86 . 92 .79 
4-12-0 17.75 9.19 1.32 i.10 
4-36".4 l4eS7 16.88 l .47 .95 
4-12-12 l).j6 14.19 . 89 .9' 
No Fort. 12.79 7 . 2.2 .73 .7'J 
1+-36-0 15.16 s .94 l .23 1.26 
4-0-12 13.84 ' 13.00 . 6s .s1+ 
2-6-2 i;.75 10.87 . 89 l.06 
·e-.2J+...e. l2. 94 u .2, l .U i .• oa 
12- 36-12 U.. 69 12. 91 l .29 1.04 
0-12~ (2) 13.l.3 9.09 .ea 92 • · 0-12-0 ·<>> lS.'6 10.84 1.00 .92 

* Applied annual.l.¥ at the rate of 300 pounds per a.ere. 
(1) $Uperphoepbate 
(2) Triple superphosph&te 
(3) Calcium metaphosphate · 

.IJ.raed. .Un.11p4 

3.01 1~72 
2 • .36 1· 4~ . i ... ,: 
3.24 1~·74:. 
3.06 i.s;:> ··_; 
1. 9) l.lB ,; 
2. 88 i . s3 .. ::,:" :.· 
2. 9s 2 . 30 ·'-
2.89 i.94 ;;····: 
2. 02 1.22:\·'· 
2. 97 2 . 21,,;: . 
2. 32 i·.aa ::t. 
2.49 1.39 
2.64 2.0, 
3. 3s 1.84 
2. 56 1.82 
2.ss l.9S . 

2.71 l . 84 
2.10 1.63 
2.;5 1. 32 
2.1s 1. 94 
1.47 1.98 
2.50 l .42 
.2. 37 1.60 2.u 1.81 
2.04 1. 48 
2.6-s l .49 
1.87 1.73 
2.36 l .96 
2.1s 1.37 
2.41 1.61 
1.67 2.14 
1.9' 1.61 
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ProteM! 

There wa• a hS.gfu~r . percent.age ot prote~* ·ih the heJ'bage 9n 

the ·.limed ' than o~ the unl.i.-¥d ploto ae .-~Qlfn in, '1.ga~ 7. 'The av.r- .. 1 

age ot the l.i;Md plot.a •• 31 peJ"Oent. highel' in ~tein than -in t.he. 

~~d plota. '.;e. pl'Ot•in ~. 1lisntit higher in · ~Ji(t spring ; than 
' ' , '' \ t ,· ' -(•: ' ' ' ' , 

iii ·*e .fall herbage. ,· . 
'' .,, ; 

, . 
··. .In F1guN 8. l• .shown the relationship ot pl"Otetn in helobage 

• . , l ! · . : ' ; L · ·, 

. ' . 
r•rittlizer• g1Y' higher pere.tnt,ages et prote1(11nher'bage. Tllia 18 

• )· • l . ', •· 

iri agre#nent ldth Aldaua (l)~ Gardner{.~), and UOrtfuer, et.i.l '(17) 

wht? "ported a higher perc4mtage ot protein in past.ur•s :r•oeiffng 
. ~ - . 

n1tzrog.. tertili:zera • 

.. ' A• ''"*' in Figure 9) J)hoepha'te tertill.••• i.nQrea•~ the 

pe~entage ot protein in berbage. Wilki~s end V~ '(32) to~d 

that both protein and phoephol'\ie content of graaaea increa1ed . from 

the iiee of phosphate fertilizer. 

* In this et.1.ld;y t.he nit.rogen cont.ant ot the herbage ia .xpreeaed al 
J>9.roent.age protein. 
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There w&a1 a hi,gher average percentage pbo•phorlc aci~ from 

the U.,.ed than from th& unl1med plota (Figura 10) . 'Tb• pboaphori:c 

acid conto~t was higher !nth• herbage on tb' 11-d plots 1n1 the 

tall than in the •pr~ng. Th• hi&h•et pl'loapht>rto acid content . ill. the' ... '), . " 

ap.rtng ... trG.a tne U.d 4-36-.4 plot •• in th• r•u ·troal th• JJ..mieil 
I 

4-3~ plot. Th• l(,. .. et. ph:e.phorie acid cent•nt· ~the aprb'ig and 

till wae t~ th• no t-.rtUiaer plot . 

In Ftaute ll i• ahown that. phoa~t•· tertil.taer incruaed 

pho sph.ori c ·acid <:ont&nt in htu·bage. S-l'Qtrn ( 7), anti .&>b1n'°n and 
' ' .... 

Pi 1er:re (23) report.eel in.er.att• in pho~rue eontent of sta•••• wtuitM · 

phosphate fe.rtiU.zer wae applied. WUkins and Vlnall ·(32) tolIDd that 

both prGte1n ana phoephoN• content ot past.urea inei-.a1e<l ~th the 

uee of phoapbate ten~Uzer. 

Plote 7 and J.O, . .receiving ;6 un!t.e or pbo•Pl•te .ttl"tillier 

plua U.me, contain noarlt twice as ®ch phosphoric aci<l in herbage 

aa limed plo~t1 receiving no pl:loeph.ate fertilizer. 

* In this etuU, t he phoaphortus content o! the heri>age 1• •ltpr•sffct 
as percen~e phosphoric acid (P20s) . 



'.1! .. 
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~e calcium oxide* content. of tbe1 herba.g• was hi~el- en the 

plots receiving li.Jite t.ha.n' on th$ Unlimed. plots (Fi.pre 1.2) . The 
I 

hert:>age clipped in spring cont.al;ned a higher average calcillll oxide 

content than that cUpped in the fall . Baltz (12) tound the calciu.m 

ccmt•nt ot herbage waa influenced b7 caloiWl con'tent of tbe '.Soil. 

In Figu.te 14 ie eho~ that .ni.trogen. fe~ili.s~re increase. 
. ' . 

the calcium oxl.de ~tent o~ hel'bage : ~ept .in th• tall cJ..ipping 

on the unliJned plots and the .41.f'.fer.9nce there ie V•ey . ..U. The -;1 
' , ' 

herbage from the plots receiving nitrogen fertilizer and lime con-

ta.inecl 22 percent more calciwa oxide in the spring ·than 1n the 

tall. 

The calcium oxide cont~ti ol herbase in relation to tbe · 

phosphate tert.il~zet"s used . is. shown in Figurt · l). Wh•"' phoephat.• 

fertilizer wa$ ue-ed the c&lciuni . oxide RS b:igber in the .. sprin& than 
" in the tall clippings and Where no phoa,phat..e tertiUzer wae utect 

the reYerH •• true. 

* In tiUe at.u.dy the calcium oontont ot the bet'bag• i ·a a.pr4Jeaed •• 
percentage calcium oxide. 



... 
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'The ¥>">P8rt1.ee ot thia •U •t the beg1M1ng of tbe expe~iment 

&J:"• not. la)olfl\.. It 1• t.o8Wle4 howe1"er that th1• •oil i• .t&irl;y \UU.forw. 

and tn• check pl.l!>t. w1U ·81•• u ind.icaUon of the ••ll pl'C>pei"\1es -.i 

the be11m1ng ol th• ~en\. Th• plot• th.at u•• been t.rt.Uiztd 

Fft•ent. dirr..-.noe• 'Whicb a:re the rewl;\a or tb• t•rtll4aat.1on ~ 

l~ tna\Mtlta ®ring th• fllff rur pel'1od. 

Th• comparison.• ot :eoU analtlla wn "*1• b•t•tn the tYehgt• 

ot d.U't•ffnt. teri.1111er tnatlncmta, Sl.Ulh ae 11- Y•Z"•• no lime# 

nitrogen Yereue no rdt.rogen and phosphOl'U.I nreua n.o ph,oephoru•• 

IJa Fi~ lS is lho1m the ettect Qf teri.illzer and lime on 

organio matt~r acoww.l.at1on. The lime and teniUzera gavo the highfJat· 

organic utter accWnUlation and the ,li:M4 no tert.1Ueer plot higher 

than tho ••wage of the fe:r.t1ltzer no u.m. plot.a. ln evuy ca•• the 

organi .. c matcter was hi.ghe:i" in plot.• "ce1 Ying 1,iae: -ban tboee recoi ving 

Th• pH ot the ·cheek ple>\e receiving no fert.Ui~er wen .U&h'll' 

higher than the a•etage pH tor the feniliz~ pl9t•• 4 oompari.&0'1. ot 

tables l and 9 1ndieates t.he hiaheat yielding plot.a oontain th• higher 

pea-cent.age ¢>f organict matter. \ _ Stra•s•r, et al. ( 30), 61.at.•i- "14 Green (25) 

and Bear and S&J.ier (4) found a rel.ationab1p between organi• .ut.te., 

content and totAl dJ'1 matt•r produced. 



'fable 9. - The li:ttect of Different Fertilizer and IJ.nie 'f,re;a.tments on 
Organic ?#'Ja.tter, Total Nitrogen and pU of the Soil. 

Fe.rtUizel" 
Treatment* 

4-.12-4 {l) 

4-12~ (2) 

4-12-4 (3) 

0.12-4 

4-o-I+ 

4•12-0 

4- 36-4 
4-l~-12 

1fo. :Fert . 

4- 36-0 

4-0-12 

2-6-2 

0-12-0 (2) 

0-12-0 (3) 

Percent 
Organic 11t.er 

Percent 
Tot.al Nitrosen 

.1.i.,..m....,ed _ __.U..,.t1limed .... ..,.. _·_. ___ w,me_. _d __ lJ_nl...,.tm_ed._. --· .... Lie .... · .,._$d_. 

2.so 

2.78 

3.25 

2. 48 

2.65 

2.90 

3.40 

3. 30 

2.ao 

2.88 2. 49 1.78 6.01 

2. 60 2. 30 l . 40 ·5. 99 

i .so 2. 23 i ~ Js 5.s, 
l .88 .l .86 1.72 5.90 

2.00 l . 93 

2.25 2.86 

i .as 2.60 

2.40 2. S9 

2 .18 I 2 . ,2 

2.15 2.49 

l .80 2. 39 

l ,78 1.62 

l .30 l . 99 

2 • .43 2. $4 

l .70 

l .98 

2.02 

1.79 

1.62 

1. 60 

l . 33 

5. 98 

6.01 

6.01 

6.U 

5. 99' 

* Applied annually a;t tll"1 ratQ of ,00 pounds ~r a.era. 
(1) SUperpbO·Spbate 
(2) Triple :nperphoephate 
('.3) Calcium metaphosphate 

Unlimed 

4.76 

4. 68 

.4. 69 

4.64 
4.7a 

4.91 

4.91 

4. 91 

4.Sl 

4. 81 

4.87 



. . .. ,., . . ' ,·_ ~,t'%1~ 
Table 10. - 'fh.e B!'!ect ot • tlit:~ FVt.ilizer and lJJne Tnatment•· en cat.~~: .. ~Ea\Chango Properi.:l•• and pR 

·o.f the Soil. ;, <;, :X . ':_ '. • 
. ' ... ~ 

~-- Cation k -
C&l.ciwa Vagneai• ~tau:lum ~gen total · ::aas. eh&nge Ca-

Fert-Uizer • •• ·l ·. · ! s• • " . ·m·•t . . • •• •- . · m.:e • . ·,. Sat.Ur&tion pteity ID·•· . P!: _ 
Tl"Mtm.ent* .• -~ Unl. .L Unl. > t . Un'l. - L Unl, ~ Unlt . . . L. ulil. L Un]. , Jr.< uni, 

-- ,- --- -·- --, u ---~------~---~ --~----- ---~-:------~--~----~--·-. ---

4-12.:.t.:Ji)-.... +o.'7 :;.76 .16.l .m ~021•· ~on s .4·12,2 ia.96 l6.10;~-_ )6 .,2 ·21. .• 2. 

' _, •l.82 ·.099 . -.Ojf · "~~- . 7.~ 12.7 17.05, 15. '.3$'_' ji~~· 17 .~ 
.161. ·<113. ;,~~·~~ 8.514.0 l? .46,~;~f ~3 16.S 
.1.s3 .ffl.~. L~b2b •. o,a .- 1 .1 .12. 5 1.4 .8914~82~ .49•0 l-5.7 

~119 · .~ -~~~~,r :~ · 6.~ 12.·s is .~ 14.~> .~11s.4 
·>~ -•. '~'.~/· .. _: :~~·v.• t~;: ~ :~:--:~r ; ·~ ·,-:>i: • ~::>·'.::~ ~:r.'· ;~~~~:· . 

• 182 . :i..09. '. ~-017 : _ ~03$ 1.s u . 6 i1. 03:- 1:s .. oe:·.-~~~f) i°'.4 

·i73 , 093 . oji . ~~ . 6 s l2 ·6 16 ~ ~· 18- :;9;ci:'22 1 • •. . - ..... ; • ' - ~-~, - - ~ - • . • . ··. . • -<,'.; · - -~~ - ~: ··-. . -· · 

4-i2~- {2)~(:'5:;\"9.-74 2. 52 

4~12-11·\ ·--,_.;: 11.o:i ; . 56 .1ss .:u.r .. o39 .o)-, a~9 22.3 20.11+ i6.rl »~ ·2:3 .. 6 ... - :. . . . ;, .. ·· . ' . " 

No Fm. · - ~ll.46 2. 99 .17/' .Gil .- .;Q.\6· ~i)Q ? ~4 14,0 J.9.04 17.l.O 63.._:2 16.3 
•• : , .. , .• '· ';. : ' • ~ - • - 1:1 •' • >< . ~~: ; ·~ ' ~ ... • ... 

i.-36-Q. . . >··, .10.s-6 3.n .1'J7 .10). .027 .<m. 9•8 13.3 20.S2 la .211· 52-•' 22.9 
' ,.:< ? : . :£- . . . ~ > ~': • :., : . ' r - . ', ';'. .··. ·. " , /;; 

·:'···s . 90 2.93 .119 .o6l._ ., .054 •• on , ., i3.o ~.4-3 rs.911'. ·: $9~.9 i9.:0 
' ·, ' . . : ~. ' -·: _-,_ ... ;-~. . . ' . ' . , _· -' .. -- · ·.· ·.f:,·'., •. ·,_; 

, 9. 64 3,40 .138 .001 : ;.029,· •. O,O 8,.l lJ+.l l7 . 9I 17. 60 ~·8'· 19:., 
-;··"'.'-....'". -.- -. 

4-0-12 

2""6-2-.. 

a-a-e: :·. ._ io •. 09 2. 82 .1m. .-o,o .028 .• r:JZt s .1 u.1 is.40 rs.64 56.G 18.a 

•' 

ll.63' 13.2? ; ,~ .:01. 1 • • r, 

lJ. 67 12.~·tl~~;~4.76 · .. . . _ ls~it;f0it~1:.:~~f>:~::, :; ·. 
14.33 .13. '9: .: ::i:•if6~\lf.-68 -<,.;'-'.p~,.}":;,~-f?~· . ... 
13. SS l3.Q5 :,.:,;;~,,;24~f>9 

::: ~;~ ~f !i~: 
::: ::~ elf It:. 
13-. 38 13. 94, 6.~,,i. .e9 , - _ _[_ ' :-,..~ ~.2: .. < ,. 

i3.-9s il..n :.~.01}:;4. 91 

u .si -12. 1~ t,~~:~:~: 91 
. . .• - ' . ,:,"~:;?~j'f:t':C~:( ·: 
12.02 l~ .'11·'"~'.:0~k'4·91 

13.79 1M3 }~~~ .• 81 ;.3Jia '.· . 
' . .', - !~;. 

_ 7.10 3.Cf/ ,181 , f1TO·' .04, .• 0))· 7 .9 l).O 15. 22 i6. 17· 489-119,6 13. 56 l.2. 40 . -,$~89.:-~4.81 
,;;.--: 

0-12-0· (2) · -- 9 .13 2. ss .• 154 .669 .016 .-on 6,8 12-.7 16.10· 15. )'t 57:•8 17. 4 13 •. 93 12. sa ·6.l"f4.lf'f 
' . . • ·,: ' . i . ,. . . •• :_ ':"; .• :.'{· 

.~12-<) {3) . ) U .16 3.03 .223 .095 .~ .026 6.3 lJ.o i; .71 16.15 64. 419. , u . s4 13.33 ·6.21 .. 4.87 
; . ~ ' · . 

. - - · - - -~ -- "'----···- ·- -- ·_:_ - -~-----·--· - --''- - ---~ . 

* Appll~d armuallJ' at the rat.e of 300 pounds per acre. 
(1) SUpel"pbOapbate 
{2) Tripl• euperphoapbate 
(3) Calcium metaphosphate --- -

1 mu1equiruent per ioo P'U&l .>u~ 
L - Limed -
Unl, - tJnUmed 

~ 
t 
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!g~\ ~itroge!'! ·content 

J'.n Table 9 and Figure 16 it is indicated that the percentage ot 

total nitrogen is rather closely related to percentage organic matter • 

. he;re was a b.igher a,ver~ge perc~nt.a~e o~ n1t.rog~~ in: he~age. from · 

l.:iJiod. plots than the plots receiving no lime. In every caee the. limed 

portioms of the plots contained more soil organic matter than the 
. . ' 

unlimed portions. 

I ~ ' ' .• • ' • ' ' 

The higher yielding plots contain a higher percentage of 

·nitrogen in ·the ' soil: . :Sear ·and Salter (4) and salter and ureen (25) 

tound a relationsh1P. ·between size of c~op grown and both organic 

matter and n1t;:r•c<:.:m accumulation. 

Ettecte ot Fertil.izett and W:!! Treatments 2f! l:.!l!. 
. ' . ' . ' . . . 

.a&se Exchange Pi-cpenies g! the &>il 
' 

In ·Table 10 is shown that the application of lime has increased 

tlte average exchangeable calciwn. Merkle (15), Schollenberger and 

Dreibelb:i.s (27) ~ Ra.vikovitch (20) ind.ica·t.e eimi lar results. The-re 

was a defil'.lite relationship between the pH of the soil Wld the ex-

changeable calciwn as seen in Figure 17. Green (U) found that ex-

changeable calcium followed. very closely the reaction of the soil • . 
There was no apparent relationship between fertilizer treatment and 

the a.mount of exchangeable calcium in the soil. 





'. 
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Th• avc;ra.~e value or exchangeable .magnesium tor all U.ed plote 

1• 102 perc-.nt lt.rge:r than the corresponding -.1.v.e fO'I'' tlie unlimod pl.ot a 

(Fi'g\lre 18) ; Thie is ptObably due partially to the tact that dolomitic 

limeeton• wae used on limed plots. llerklr• (15) tound. that dolomitle 

liMston• application• ·reeulted in an in~r.ase in exchangeable mag-
, :' ' ' ~ . ' ' . 

\ '• ' f I 

neaium in th~ soil, Th~ waa no ·ettect ot . ~h,e di:tte.ren~ fert.ill:ze,. 

Th• i-91\ll.~a of ach&ngeabi• potaesiWI detsnd.nl.t.iona on ~ 

and unllmed plots are gi•-.n in T•l>l• .10 and 11gt.ll'9 19. Plot.a U and 

l4 •bow relat.1••~ high ach~able po~aaiilm. 'l'!ttan two plot.a 
'' 

receiv.4 12 utdts or laQ per .~re per ;rear. Plots 6, 15, and, 16 

rece~vi.Dg no po~as$iwn in . .fertilizer treatment •ere rel.ativel,y low 

1n excbangeabl• pOtaeaium. Rt.cm and Obenah&L."l (21) tound· a notable 

increase in ~hange&bl• potaasium whe~e potash f &.rtillzer waa. uaed. 

Scbollenbel"ger and Driibelbi• (?!!~ found that uohangM.bl• pota.sn:wa 

~· little tntlu4inced b7 tert.llizer• not containing pota11d:wa. 

Fl'OJl1 Table 10 and Figure 20 it can be seen that in every ca.ee 

the unlimw.l portion of the plots ,were higher in exchangeable hydrogen. 

The aV&J"&ge exchangeable hyd.J"Ogen 1• 67 percent higher on unlimed. plote 

than on limed plots. SchoUenberger and Dre1belbi• (27), Wilson (3.3) , 

and Merkle (l!J) tound that the application of lime reduced the amount 

ot exchangeable hydro.gen. 





1• . -:i·l 
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A• •hown h Figure 15 the appllc.tton <>f Ume .1ncreasecl the pH 

Yalue . In Tab1e 10 1• ehown t.bat the degree ot baae saturation is 

lowel'". on plot.a TH•i V1ng no lime. 

"there 1• no apparent relat·ionehip b4tt...n the ditterent tert-

Uiz•:r ·tr•tment• and the axeh&Qge&ble lq'cQt<>gen. .S..l'•r {).) towid that 

teriU:lur t.natmenta did. not :u.ter1aU, ·.Ct.ct th• hJ4r'Ogen ion 

eonc•nt.n.tion. 

~ average oat.ion ~ge ca.pacit7 waa higher- ·on the l1ud 

than on th• unlimed plo\•• 'thi• i ·a in cl.oee. ~ wtth the 

lltera~ure cited• SchoUenbe:rger and ~1.bel.biill {27)., ll•ricl• (lS), 

Straaeer, et al (30) .and Jl•tser (16) tound that. the application Qt 

11.lae incnaffd cation exchange capacity. 

'lh4an wa1 oftlJ a nry emall amount ot vari&t1o.n in the cation 

uchanp capac1\;r tor the ditterent tert.illi•r treat.m,enta 

Vt•ot• !!, Fert.Uiz-.r and Ume 2!!. 21; Percent.Ila~ !!!!, 

saturation ,and Bua 2! lndividual Baae• 

Table 10 and,. Fi~ 15 sbow thai t.he pH o! th• l.iiiwd plots waa 

higher t~ the pH ot the unl.im.eq plote. In all ca••• . b~t t.wo (plot• 

3 and 14) the awn of the individual b•••• • ·• higher on limed plots 

than on unlimed plot•• SCbollenberger and Dre1belb1.ei (27) found that 

total. ba.••• wel"e higher from limed than on unl.imed plota. It ia not.ff 

Pi Table 10 and on Figu.ree 2l ancl 22 tbat the cation u.cbanp -.pe.c1t7 



• . "· I 
I- -1---····---· 
(' I 

~ ~ -! .. ' ~ 



'• 



is lon~ than the eum of the indi vi.dual baeee. This is probably due 

to the etbod. ua•d tor anal3aia oi cation e:cchange capae!ty. MehJ.icb 

(14) fo\Uld \hat UllOniwn acetate. method. gave lowerval.'1•• tor Cati.on 

uch.ange capacity on coUoids or ·tne organic and lil lattice type . 

In Figw-• 23 la shown the pe-:rcent.ag• ot base saturation, •hi.ch is 

much h1gb•r on plots reoe;Lv.ing lime. Gtie,n (ll} found a definite in-

e.r-ean in degree ot base aturatlon as ~ value• incre.aae. 

There i• no ap~ent relationahip l>et:we.n percentage ot ba .. 

aaturation . and the difterent tel"tillzer .treataienta. 



SUMMARY AND CONCWSIO~S 

A study of the effects of certain fertili zers and lime treat-

ments on yield, chemical composition and vegetative popul ati on of a 

pa.eture and oil ·certain properties of Coeburn eilt lol® was carried 
:~t <-

out . The yield and veget ative analJ"sis were maQe for a five year 

period.. The chellli.cal composit ion of herbage anal.y1is for a one year 

period (1945) . Individual aoil analtaia wel"e ma.de on ttm ~2 sub-plot• 

on samples secared in February 1946. Aa a result of this investigat ion, 

the following, concluaiona ar e presentech 

1. Lime, nitrogen and. phosphate fertilizers increase pasture 

yields. 

2. Lime decreased the amount of bare space and weeda and in-

creased the amount ot clover and graeses in pasture .• 

3. Lime, nitrogen and phosphate tertili~ers increased the 

amount ot protein in herbage . 

4. Lime and phosphate fertilizers increa.s d the a.mount of 

phosphorus in herbage . 

5. Lime and i"e~ilizer increaasd ~rganic matter and nitrogen 

content of the soil , 

6. Lime increas calcium content of herbage, pH "' d exchange• 

, able calcium of the s oil. 

7. Lih~1 increased the cation exchange capacity or the soil f!Od 

d&creaaed exchangeable hydrogen . 



-so-

8. Dolomit.1c limeetone increased .exchangeable .magnesium in 

the soil . 

. . 
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