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Recommendations for fertili zing meadows with a water table between 
6 and 30 inches. 

1. Because of the wide variation in the response of sub irrig ate d 
meadows to th e application of commercial ferti lizers, it is sug 
gested that small strip tr eatme nt s be tried before making an ex
tensive application. 

2. Apply in g n itrogen fertilizer singly is not recommended as a 
general practic e. 

3. Phosphorus fertilizer appli ed sin gly is r ecomme nd ed for those 
meadows where legum es are to b e establi sh ed and for meadows 
wit h medium to heavy stands of legum es. 

4. Pota ssium fertilizer is not r ecomm en ded at thi s time. 

5. For maximum yields both nitro gen and phosphorus fert ilizers 
should be applied. Suggested rat es are 30 to 60 pound s of nitro 
gen per acre plus 40 pounds of available pho sph orus (P20 5) 

per acre. 

6. Apply phosphorus fert ili zer in ei th er the fall or earl y spr in g. 

7. Pho sphoru s fer tiliz er should not be app li ed to meadows inf ested 
with sweetcl over unl ess managem ent practic es are modified to 
contr ol or uti lize thi s legum e. 

8. For meadows whe re cool-season grasses predomin ate, nitrog en 
fertilizer should be applied in early spring (March -Apri l). 
Wh ere warm-season grasses pr edominat e, th e application should 
be made in lat e spr ing (late May or ear ly Jun e). 
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THE NEBRASKA SANDHILLS, a beef facLory wi thou t equal in the nation, 
occupies an area of approximately thir teen million acres. These 

land s are the ba ckbone of ebraska 's multimillion dollar catt le in
du str y. Desp it e their importan ce to the economy of the sta le and of 
th e nation, only limit ed studi es concerning the management an d im
prov emen t of these grass land s have been con du cte d. 

It is the purpo se of this circu lar to summar ize the 1948-51 results 
of fertilizer application s upon subirri ga ted nat ive meadow s. Th ese 
lands occupy but a sma11 portion of th e total acreage (2 to 3 per cent) 
of the sandh ill area, being grea tly exceeded in area by th e high er 
grazing and ha y lands. In spit e of th eir limit ed area, the wet meadows
have a profoun d effect upon th e econom y of the ind ividual ranch unit 
and of the region. It is upo n these land s tha t th e ca ttl eman depends to 
a large exte nt for winter feed. T h e efficienc y of the ranch u n it is 

, determin ed by the ratio of summ er grazing to winter forag e. T hese 
lands were selected for study b ecause of their importance in the pro
duction of win ter forage. 

DESCRI PT ION OF SIT ES 

Th e soils of th e exper imental meadows were of two gen era l typ es: 
( l ) sand y soils of the wet vall eys of the sandhill s and (2) finer tex tur ed 
soils of the Pl atte and Loup Valleys. Fift een of the sit es were of the 
first typ e, ranging in texture from fine sand s to very fine sand y loams . 
Th e topsoils were dark color ed, ranging from a few in che s to 2 or 

1 The se studie s were con du cted by Lhe Vale ntin e Sub stat ion , Norlh Platt e Sub
station and th e Out state Testing Project of the ebras ka Agricul tu ral Experimen t 
Sta tion. Acknowledgment is made to ranchers, count y extens ion agents and others 
who assisted with the experi menta l work. 

Assistant in Agronomy , Out state T estin g; Assista nt in H orticulture, North 
Platt e Substation; Assistant in Agrono my, North Platte Substation; and Superi n 
tenden t , Valentine Subs tati on , respec tivel y. 



more feet in depth abovt sand y material ex tr emely low in organic mat 
ter. Buri ed dark -color ed soils abov e light- color ed sand fr equently 
occurred at depths of 30 or mor e inch es. 

Thr ee sites of th e second type were on clay loam and silt loam 
soils in the Platt e and South Loup River Valleys. Thes e soils were 
dark er colored and deeper than th e sandy soils previousl y described. 
Grav el strata occurr ed at depths of 4 feet or more in th e Platt e Valley 
sites bu t were not encount ered in the other r iver vall ey locat ion s. 

Th e vegetatio n of subirri ga ted meadows is made up of pl ant com
muniti es that vary with th e depth to the water table. Such communi 
ties are zonal. These zon es ma y be clearl y defined wh en changes in 

TABLE !.-Princ ipal specie s in th e plant communities of native meadow s in relation 
to the dep th of water table. 

Depth 
Vegeta- to 

Native plants 1 tion water 
zone tab le, 

in. 

I 0 Aquat ic plants 

II 

Ill 

IV 

l Sedges 
to Sloughgr ass 
18 ( Spartina peclinata) 

Northern reedgra ss 

18 
to 
30 

30 
to 
60 

( Calama grostis 
canad ensis) 

Sedges 
Big bluestem 

( A ndropogon f urcatus) 
Indi angrass 

( Sorgaslrum n u tans) 
Swi tchgra ss 

( Pani cum virgatum) 

Big bluestem 
( A ndropo gon f urcatus) 

Little bluest em 
( A nd ropo gon scopari us ) 

Indiangrass 
( Sorgastrum nutans J 

Swi tchgrass 
( Pani cum virgatum) 

V over Little bluestem 
A ndropo gon scoparius) 

Hair y grama gras s 
Bout eloua hirsula) 

Blue grama gra ss 
gracilis) 

Need legr ass 
S tipa coma ta) 

Sand re edgrass 
(Calamovil fa 

longifolia ) 

Intr od uced plant s 

Grasses 

Bluegrass 
( Poa pratensis) 

R edtop 
( alba) 

R eed canarygrass 
( Phalaris 

arundinacea) 

Bluegra ss 
Poa pratensis) 

Redto p 
( Agrostis alba) 

Timothy 
( prat ense) 

Blue grass 
Poa pratensis) 

Legum es 

Alsike clover 
( Tr ifolium 

hybridum) 
White clover 

( Trif olium 
repens) 

Red clov er 
( T rifolium 

pratense) 
Black 

(Medicago 
lupulina) 

Sweetclover 
(Melilotu s alba) 

Bla ck medic 
(M edicago 

lupulina ) 
Sweetclover 

( M elilotus alba) 

1 No nati ve legume of importan ce as a forage plant occur s. 
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2.- Locatio n , vegeLat ion zone, leg um e stan d , a nd so il reaclion of the ex peri 
mental m eadow s. 

Site Vegeta - pH 
Cooperat0r Address Legume 

number 
Cou nt y tion sta nd Sub-zone 1 

soil so il 

1948 
l Tho mas H aro ld R obi nson Th edford II -III light -medium 
2 T homas T. L. McCu ll y Th edford II -III ligh t -m ed ium 

1949 
3 Lin co ln Carl Schwartz lander No rth Pl at te III light 8.2 8.5 
4 Logan Mildale R anch Gan dy JI-I II non e 

1950 
Lincoln Ca rl Schwartzlander No rth III medium-heavy 8.2 8.5 

6 Logan Mar v in Perry StapleLOn III light -medium 8.2 8.0 
7 Lin coln H a nsen R a nch No rth Pl a tt e III medium -heavy 8.1 8.2 

1951 
8 L incoln H ansen Ran ch orth II -Ill non e3 7.9 8.2 
9 Logan Ed Salisbury Stapl e ton II -Ill 8.2 7.6 

10 Morrill Creek Lan d Arigora Ill n one 8.1 8.1 
and Cattle Co. 

11 Grant Lloyd Snyder H yann is II -III none 7.7 7.5 
12 Grant Ea rl Monah a n H yan ni s 11-III light 8.0 8.0 
13 Thomas H arold R obinso n Th edford II-Il l light -medium 7.6 7.1 
14 Bl a in e Garrett Roseberry Dunnin g II -II I light 6.5 6.7 
15 Blain e Kyle Cox Pu rd um II non e 6.2 5.7 
16 Brown Salzman & Son Ainsworth II -III medium-heavy 7.1 7 .l 
17 Cherry P.H. Youn g Va lenti ne II -Ill light -med ium 7.5 8.0 
18 Cherry T ed McGinley Valentine II -III li ght- m edi um 6.0 5.8 

1 Sec Table 1 for spec ies zonation. 
Same as 3 in J 949. 

3 with 2,4-D in the fall 1950 and new seed ing a legume mixture made in 
the spring of 195 1 . 

Mixture o( legumes seeded in the spri ng. 

I 

Marsh 

I[ 
VEGETATION ZONES 

m 

L -- --------- - --- - ------- ---
Spriog Water Table 

FIG. 1.-Vegeta tion zones in rela tion to the depth to the water table. 
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wat er table are abrupt , or ma y merg e int o each other wh ere th ere is 
a gradual chan ge in th e depth to the wat er table. Th e zonal patt ern 
of pla n t communiti es is illu str ated in Figur e 1 and describ ed in Ta bl e 
1. T h e locat ion, vege ta t ion zon e, legum e stand , and soil r eactio n of 
the meadows studi ed ar e sho wn in Tabl e 2. 

In man y of the subir r igate d meadow s introdu ced gra sses and 
legum es occupy much of th e ar ea, oft en to th e detrim ent of th e nati ve 
species. Th ese pl ant s ha ve ent ered eith er as ch ance invaders or as a 
re sult of seeding. 

In a n umb er of meadows Kentuck y blu egrass and sweetclo ver 
pr esent a probl em in management becau se of th eir earl y matu r ity. R ed
top was dominant in some sites wh ere it had been seeded, and th e 
mor e desirable nativ e blu estems, Ind ian grass and switch grass, rema ined 
onl y as reli cts of the or igin al veget a tion. In certain meadows alsike 
and red clovers have been establi sh ed as im portan t compon ent s of th e 
pl ant communi ty. In other meadow s bl ack medic, often call ed hop 
clover , was pr esent, prob abl y the result of seedin g as an impurit y in 
grass and clover seed. Alsike clover , r ed clover , and hop clove r ar e 
desira ble fo rage pl ant s th a t improv e the qualit y of h ay prod u ced. 
Th eir presen ce indi cates the possibil ity or mead ow impr ovement by 
seedin g legum es. 

Th e pr esent studies were und ertak en to determin e th e possibilit y 
of in creasin g h ay yield and fora ge qu alit y by appl ying comm ercial 
fer til izer Lo n a t ive subirrigated mea do ws. Q uest io ns whi ch pro m pt ed 
th e stud y were: 

( 1) W ill comm ercial feni li zers in crease h ay yield s? 
(2) If so, wha t fer tili zer pr ac ti ce will give th e mo st return s? 
(3) Will comm ercial fert ilizers affect h ay qu alit y? 
(4) Wh ere will app licatio ns of comm ercial fertili zer be pr ofitable? 
(5) Will l legum es suppl y a part or all of th e nitro gen needed for 

op timum yield s? 
(6) What ar e th e best me thod s of establi shin g and p erp etuating 

legum es in nati ve meadow s? 

Sites with a relati vely hi gh wa ter tabl e were select ed for stud y be
cause it was beli eved tha t they were pot enti ally capa ble of producin g 
yields hi gh enou gh to ju sti fy th e exp ense of fertilization . Such sites 
are typi cal of vege ta tion zones II and III as describ ed in T able 1. 

EXPERIMENTAL PRO CEDURE 

Th e fcrt i lizers were appli ed as a top-dr essing LO p lo ts 60 to 80 fee t 
lon g and 6 to 10 fee t wide. Th ese plot s were arran ged in a random ized 
comp lete bl ock design with four r epl ication s. Nitrogen fert ilizer was 
appli ed in the spri n g as ammoni um nitrat e (33.5 p er cent nitr ogen) 
wh ile ph osphoru s fertil izer was appli ed as sup erphosphat e (20 and 43 
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per cent ava ilable in the fall in som e cases and ea rl y in th e 
spring in others . Pot assium fertilizer was appli ed in the spr ing as 
pot assium chlorid e (60 per cent availabl e K20 ). Nitrogen, ph osph oru s, 
and pota ssium fertili zers were ap pli ed singly and in combin at ion. In 
the tables the amou nts of n itro gen, availabl e phosphorus, and avai l
ab]e potass ium are expressed a pound s of N, and K20, respec
tively. Samples for yield det ermin a tion s were ob tain ed by mowing a 
single swath 20 to feet Jong and in ch es wide from the cent er of 
each plot. The gree n forage weigh ts from each swat h were recorded 
and a sma ll sampl e was taken for moi sture, protein, and phosphorus 
deter minati ons. All hay yields were calcul a ted on an air-dry basis. 

If the differe nce in yie ld between treatments is as great as or 
greater than th e least signifi cant diITerence shown in the tables, it is 
assumed chat the di[ erence is clue LO fert ilizer tr ea tm ent. 

RESULTS OF FERTILIZER APPLICATION 

itroge n. itro gen fert ilizer app lied sing ly caused increased hay 
yields ranging from 127 to 3004 pound s per acre, the increases being 
significant in 9 of th e 18 exp er iment s (Ta ble 3). N itroge n response was 
indi cated by a darker green color and more vigorous growt h of th e 
grasse . In mixe d meadows containin g grasses and legum es, ni troge n 
fertili zer increased the yie ld o( gra sses but h ad little or no e ffect on 
th e yield of legumes (Ta bl e 4 ). In all exper iments nitrogen fert ilizer 
applied alone fai led to give maximum yield increases of h ay. T h ere 
was no signifi cant res idu al effect of th e n itrogen fertilizer eve n a t the 
120-pound raLe on the one locat ion where residu al effects were tuclied 
(T abl e 5). 

Phosphorus. According to soil tests th e soils were low to very low 
in olub le pho phoru at all ites. R espo nse of the meadows to pho s
phoru s fertiliLer app lied singly ran ged from slight decreases to sub 
stan t ial increases in yield of hay. Signi ficant in creases in yie ld were 
obt a ined in 9 of the 18 experi ment s (Ta bl e 3). Pl ots r eceivin g phos
pho rus fer Lil izer cou ld be iden tified by the lighter green color of the 
grasses early in the season and by the in crease in number and size of 
the legume pla nts pr esent. H ay yields were not in creased by the ap
pli cat ion of phos phoru s fertilize r alo ne unlc s legumes were prese nt 
(T ables 2, 3, and 4). 

from observat ions made on all sites where legum es were pr esent 
and (rom data given in T ables 4 and 6, it ap pea rs that ph osp horu s 
fertili zer aid in th e establi hment o( legume seed! ings. Because of 
thi s aid in establishing legume seedlin gs and the stimul at ion of legume 
growLh, the effect of pho sph o ru s fertili zer may be ev ident for two or 
mor e years (Tab le 5). Ph o phorus fertilizers al o increase d the pho -
ph orus content of th e hay crop (T able 8). 
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TABLE 3.- Influence of niLrogen, phosphorus, and potassium fertili zers app lied singl y 
on th e yield of ha y from subirrigated meadow s. 

Increase in yield of hay due to fertilizer

Loca- Yield of 
poun ds per acre 

tion , nonferti- Pound s / acre Pound s 
site lized plo t, 

lbs/ acre 

I I I 40 60 80 40 80 

1948 
1 1880 440 440 520 1060 
2 3080 360 980 700 760 

1949 
3 1440 1170 590 
4 2820 210 - 350 

1950 
5 1630 780 1800 

4280 750 1880 
7 1100 590 940 

1951 
8 3070 7503 1410 1060 
9 2750 270 -270 

10 2580 1030 290 
l l 1430 1680 3000 400 
12 3460 460 630 - 300 
13 2200 210 990 1530 
14 3480 1540 2040 670 
15 1940 200 370 - JO 
16 2330 1310 1210 1930 
17 3240 130 570 780 
18 2780 500 920 1300 

1 See Tables l and 2 for meadow composi tion and location. 

Pound s 
K20/acrc 

40 

-320 

- 230 
750 

-220 
-3 60 

Least 
significant 

diff er-
encc 
( .05), 

lbs/ acre 

500 
900 

190 
970 
540 

770 
500 
670 
720 
850 
940 

1200 
310 

1500 

960 

2 Ferti lizer applied in 1950 to th e same plots and in same amou nts as at lo catio n 3 in 1949. 
Nitrogen app lied 30 pounds acre. 

• Nitroge n applied at 90 pounds per acre. 

Nitrog en and phosphorus in combination. In a combin a
tion of nit rogen and phosp h orus fertili zers was sup erior to ap plica 
tion s of eith er nitro gen or phosp horus fertili zer s alone (Tabl es 3 and 
7). Thi s combin a tion produced the hi gh est yields in all tests, with 
in creases rangi n g from 32 to 254 per cent of nonf crtili zed plots. These 
increases were signifi can t to hi ghl y significant in all except two of th e 
ex p er im ent s. Both legum e an d gr ass yield s we re in creased b y the com
bin at ion of nitro gen and pho sphor us fertilizers; ho wever, th e effect 
on legum e yields was not as great as from an app lication of phosphorus 
fer tili zer alone (Tabl e 4) . 

Pot assium. Pota ssium fertili zer applied sin gly h ad n o significan t 
effect on th e yield of ha y and decrease d yields sligh tly in six of seven 
exper im ent s (T able 3). Fu r th ermor e, potassi u m ferti li zer in var iou s 
combinations with n i trogen an d pho sphoru s fert ili zer s h ad li.ttle effect 
upon yield s exce pt at two locat ions (Table 7). 
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Cost of in creased hay produ ction . Th e advisabilit y of mead ow fer 
t ili zation is determin ed b y the n eed for additio n a l h ay and th e cost 
o f p ro du cing such ha y. Yield in creases and produ ction costs are in 
versely corr elat ed. T hi s is shown in Figur es 2 an d 3 where both costs 
and yields are pr esent ed for four types of meadow s classified accor din g 
Lo density of legu me stand s. 

TABLE 4.- In flu ence of ni troge n and ph osph or us fer til izers o n the yields of grasses 
and legum es in mi xed m ead ows. 

Fe rtilizer ap plied, of hay, pound s per acre P rotein, per cent 
pou nds per acre 

Grasses Leg um es T ota l Grasses Legumes 

3, 1949 
0-0 1300 190 1490 6.7 13.8 
G0-0 2090 140 2240 7.8 14.1 
0-40 1260 1240 2500 7.5 15.3 
60-40 2660 530 3190 7.6 

Least significan t 
(.05) 1410 190 460 

Site 5, 1950 
0-0 1370 250 1630 7.0 
60-0 2320 90 2410 8.5 

1420 20 10 3430 7.3 
60-40 290 3040 8.5 

Leas t sign ificant 
d ifference (.05) 790 950 1190 

Site 7, 1950 
0-0 860 JJOO 6.6 
60- 0 1380 310 1690 7.8 
120-0 1190 260 1450 8.5 

930 1120 2050 8.1 
2610 1160 3760 7.3 

120-40 2920 1100 4020 8.0 
Least signi ficant 

d ifference (.05) 420 430 540 

TAB L E 5.- I nfluence of n itroge n and ph ospho rus fert ili zers ap plied in 1950 on hay 
yields in 1950 and 195 1. Site 7, 1950, Site 8, 1951. Meadow contained grasses and 
legum es. 

Fertilizer app l ied, Yield o( hay, pounds per acre 
Increases due to fertilizer, 

po u nds per acre 
pound s per acre 

1950 1951 1950 1951 

0-0 1100 3160 
60-0 1690 3430 590 270 
120-0 1450 3570 350 410 
0-40 2050 4330 940 1170 

3760 3750 2660 590 
120- 40 4020 3960 2920 810 

Least sign ificant 
d iffere n ce (.05) 540 620 540 620 
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TABLE 6.- ln fluence of combinat ions of nitrogen , phosphorus, and potassium fer
tilizers on legume seedling establishment. 1 

Number of leg um e seed l ings per sq uare foot at 
Fertilizer applied, different rates of nitroge n fcrt ilizer 2 

pounds per acre 

40- 0 
80- 0 
40-4 0 

0- 0 
40-0 
0-40 
40-40 

None 

4.8 
J 1.2 
10.7 

8.8 
9.5 
9.4 

13.9 

30 lbs . N / acre 

Site 8, 1951 
5.4 
5.4 
9.7 

Site 9, 1951 

A legume was seeded March 30 and 31, 1951. 
Counts made in the fall of 1951. 
40 pounds N instead of 30 pounds N. 
80 pounds N instead of 90 pounds N . 

60 lb s. N/ acre 

5.4 

3.2 
4.3 

7.1 
5.4 
6.1 
4.7 

90 lbs. / acre 

5.6 
4.8 
3.9 

TABLE 7.- Influence of combinations of nitrogen , phosphorus, and potassium fer
tilizers on the yield of hay from wet meadows. 

Yield L east 
Loca- Incr ease in hav yield , pounds per acre sign i-
tion, of non -

ficant 
site ferti-

differ-
num- lized 

I I I I 
ence 

ber 1 plot, 60-40-0 80-40-0 60-0-40 0-40-40 60-40-40 ( .05), lbs/acre 
lb s/ac re 

1948 
l 1880 780 1420 13603 500 
2 3080 1620 1600 900 

1949 
3 1440 810 370 1900 460 
4 110 70 -4 10 

1950 
1630 1410 440 2390 3180 ll90 

6 3230 930 2230 3470 970 
7 llOO 2660 460 700 2270 540 

1951 
8 3070 21105 3010 26006 2550 770 
9 2750 670 1180 1600 420 280 830 500 

10 2580 2770 2840 3370 1870 800 3340 670 
11 2270 3640 720 
12 3460 8907 15507 850 
13 2200 2610 2700 940 

3480 1830 2970 1200 
15 1940 480 620 310 
16 2330 2590 3570 1500 
17 3240 530 1030 
18 2780 1660 2190 960 
1 See Tab les I and 2 for meadow comp osition and location. 

Fertilizer appl ied in pounds per acre of N , and K20 , resp ectiv ely. 
3 itrog en applied at pounds of N per acre. 

Fertilizer appl ied 1950 to same plots and in same amo unt s as si te 3 in 1919. 
5 N itro gen app lied at 30 pounds of per acre. 

Nitrogen app lied at 90 pounds of N per acre . 
Pho sphorous applied a t 80 pou nds of per acre. 

10 



TABLE 8.- Phosphoru 
1950. 

content o( hay from the ferti li7er expcri111en ts co nducted in 

Fertilizer applied, 
Phosphorus content o( hay, per cent

per Site Site Site 
5 7 

0 0-0 .08 .09 .08 .08 
60-0 - 0 .08 .08 .08 .08 

.12 .13 .J 0 .12 
.11 .09 

.IO .12 . .1 1 
. 10 .10 . 10 

0 .15 .12 . I l 
.1-1 . 13 

120-0-0 .08 .08 .09 .08 
.I 2 

POUNDS PER ACRE INCREASE -----
3200 

2800 

2400 

2000 

1600 

1200 

800 

400 

0 

I bs. N/ Acre 

lbs. ··· and 

No legumes Light to 
medium 

Medium to 
heavy 

F rc. 2.-Increases in yield of hay from th e application of com mercial fcnili,crs to 
meadow con tainin g different amou nt s of legum es. (In nin e of the exper iments
th e 60 -p ound rate of N was based on a mean of 10- and SO-pound rates.) 
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COST PER TON INCREASE-----
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3.-Cost per ton in crease in yield of hay from the applicatio n of commercial 
fertilizers to meadows conta inin g clifierent amoun ts of legumes. (.\ ssume d th e 
following costs: al 15 cen ts a pound and at 10 cent s a pound.) 

In making any decision e ith er for or against the use o[ fertilize r , 
the following things should be cons idere d. First, ho w will Lhe mea dow 
respon d to fertiliz er and what treatment sh ou ld be used? Secon d, is 
the nee d for additional h ay imme diat e or can a slower progra m of 
meadow improvement be und ertake n? 

o simp le answers to these questions are possible. Each meadow 
is a problem in it self . Furth erm or e, th e n eed of each ranch unit must 
affect the decisio n. T h e meadow under consid era tion mu st have a 
potentia l for hi gh produ ction if rat es of fert ili zer discu ssed in thi s 
stud y are used. Such mea dows should have a water table within the 
ra nge of 6 to 30 inch es and the grasses and Jegumes present sho uld be 
thos e capa bl e of high production. 

If th e need for more hay is imm ediat e, a combination o[ nitrogen 
and pho sphor us fertili zers is desirab le for meadows or parts o[ meadows 
with few or no legum es; whereas phosphorus fert ilizer will pro duc e 
substa nti al increases in yie ld on meadows ha vi ng a med ium to heavy 
sta nd of legumes . In th ese exper iment s phosphorus fertili zer app lied 
to meadows containi n g legum es gave the most econo mical increases in 
yield . 

Cost of incr eased hay product ion ranged from $5.13 per ton of hay 
wher e legume stand s were med ium to heavy, to $7.15 where stand s 
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were light to medium , and up to $53.32 where there were no legum es 
(sec Fi gu re 3). Fu r th ermor e, incrca ed amounts of legum es re ul tccl 
in high er protein con tent of th e ha y. 

Establishment of legumes . If the need for increase d ha y pr oduction 
is not imm edi ate, a program of meado w improveme n t by introducing 
legumes ma y b e und erta ken. It is desirable to establis h perennial 
legum es in native meadows to suppl y nitrog en for compa nio n grasses 
and to improve ha y qualit y. Mo st o f th e meadow s where th e water 
table ranges from 6 to 30 in ches ma y be expected to suppo rt red ancl 
als ike clovers if pho sphoru s requir emen ts of the legum es a re supplied. 
Where th e dep th of the water table i grea ter than 30 inch e , alfalfa 
and sweetclov er ar e th e on ly adapt ed legum e . I t is di fficult Lo obt ai n 
stands of th ese legum es except on th e finer textured soils or und er very 
favorabl e weat h er cond ition s. 

To inves tig a tc the possib ilit y of establi shing legum es in meadows, 
a mi xture of alsikc, Ladin o and red clovers, bird s[oo l trefoil , and 
R anger a1falfa was own aero the ferti lizer plots of sites 8 and 9 in 
the spring of 1951. Al ike and red clovers were used beca use th ese 
species are c tabl ish ed in man y meadow s of thi s regio n. Ladin o clover 
was includ ed as a po s ibl e third specie adapt ed to meadows having a 
hi gh water tabl e; bird sfoot tr efo il , to determ inc it s range of adapta 
tion in nat ive meadows; and alfalfa for thos e sites wi 1h a wa te r tab le 
deeper than 30 inch es. Cou nt s of esta bli shed eedlings were made in 
October, a t the end o f the first grow ing sea o n, and are pr e ent ed in 
T able 6. 

Coun ts ta ken a t the end o f the first grow ing seaso n may be m isleacl
ing for th ere may be a redu ction of stand during the fo11owing wint er. 
Th e Land count s in Tabl e 6 indi cate th at ni trogen fertil ize r app lied 
singly h ad littl e effect on seedling establi shm ent. Wh en nitroge n 
fer ti lizer was a pp l ied in combin a tion with phosph oru s ferti lizer, a 
redu ct ion in seedlin g coun t occurr ed at the hig h er ni trog en leve ls. 
T h is is probab1y clue Lo the incre ased comp etit ion of the grass es. Th e 
estab lishm en t an d vigor o( legu me seedlin gs were improv ed o n those 
plot s rece iving pho phoru s ferti lizer alone. 

Effect upon the p lant community. It is to be expecte d tha t chan ges 
in the specie compo it ion of the plant communit y ma y occur follo w
ing th e app lica tion of fertili zer to gras land s. I t is probable that such 
changes wil l vary with the tim e and ra te of application and the kind 
o f fertiJ izer. I n some cases th e change will be benefi cial; in ot her s, 
detrimental. Certa in trend s which have been observ ed in thi s seri es 
of tests ar e: 

(l ) itr ogen ferti l izer app lied early in th e spri ng st imulat es coo l
season grasse s but is det rim ental to warm-season gra sse . 
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(2) Pho sphoru s fertiliz er incr eases the stand of legum es wh ere seed 
is pre sent or is being sown . Both the vigor and th e size of 
seedling s and establi shed plants ar e incr eased. 

(3) Combination s of nitrog en plu s pho sphoru s fertili zers, esp eciall y 
a t th e high er ra tes of nitrog en, decrease legum e seedl ing estab
li shm ent becau se of increased gra ss competition. 

(4) Where swee tclover is pr esent , pho sphate fertiliz er may increase 
thi s legum e to th e ex tent that it becom es a maj or p roblem. 

Seri ou s redu ction s of gra ss yield and stand h ave been ob served 
to occur und er dense stands of second -year swee tclover . The 
thr eat is so seriou s that managem ent of ha yland s may need to be 
alter ed eith er to control thi s plan t or to b etter utili ze it as 
forag e. 

WEED 1CONTROL 

Control of weeds or swee tclover may be desirabl e for max imum pro
du ction of good qu alit y ha y. I n J uly, 1951, a meado w inf ested with 
thi stle (Circium spp. ), p erennial sunflow er spp. ) and 
second -year sweetclover was sprayed with 2,4-D ester. Rat es of one
fourth , on e-half , and on e pound of 2,4-D per acre were appli ed. All 
weeds were con troll ed by th e on e-half and one-pound rat es with th e 
exceptio n of a few coloni es of sunflo wers, wher e regro wth occurr ed. 
W eed control wit h 2,4-D pr esents a real h azard to an y legu me pr esen t 
and should be u sed onl y on thos e meadows wh ere elimin a tion of the 
weed is of mor e importan ce th an th e pr eservation of th e legum es. 

SUMMARY AND CONCLUSIONS 

Four years' data of variou s fertili zer treatm ent s on subirri gated 
meadows indi cat e that h ay yields may be in creased and ha y qu alit y im 
pro ved by certain pr actices. 

Although gra ssland s respond to nit rogen, inc reases in yield ma y not 
be gre at enou gh to ju stify the cost. itrog en ferti li zer eith er alon e or 
in combin a tion with o th er fertili zers ma y retard th e establi shmen t 
of legum es becau se of incr eased gra ss competition. 

Pho sphoru s ferti li zer is be neficial in th e estab lishm ent and ma in
tenan ce of legum es in subirrigat ed meadow s. Wh ere swee tclover is 
pr esent , pho sphor u s fertili zation ma y cau se thi s legum e to dominate 
the vege tation and becom e a detrim ent to the grass es. 

A combination of nitro gen and phoshorus fer t ilizers result ed in 
th e great est incr eases in ha y yield s (32 to 254 per cent of nonf ert ilized 
plot s) in all tests. 

Pota ssium fert il izer appli ed singl y or in combin ation with oth er 
fertiliz ers had littl e effect upon yields except in a few cases. 

Th e cost of additional hay produced was lowest wh ere pho sphorus 
fertiliz er was applied on meadow s con ta inin g legume s. Where yields 
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of desirable legumes are incr eased by th e fertilizer, the qualit y of the 
ha y is improved. 

Prel imin ary results indi cate that commercial fert ili zers are val uable 
for in creas ing hay production on meadows where there are reaso nably 
constant water tables ranging from 6 to 30 inches below th e soil sur
face. 

5M 
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