y~  January, 1953 Cirr~lar A-187
w |

FERTILIZER
Helps Crops

ALISHIAINN FLVLS Y1ONYG HLYON

GELE 98900 6010 €

I

E. B, Norum
Soil Scientist
Experiment Station
R.B, Widdifield, Agronomist
Extension Service

S
LA
./3:?7
N
9. /57 ™ N
N
XD
EXTENSION SERVICE Nin TR

Yo
NORTH DAKOTA AGRICULTURAL COLLEGE AND U.S. DEPARTMENT
AGRICULTURE COOQPERATING
E.J. Haslerud, Director, Fargo, North Dakota
Distributed in furtherance of Acts of Congress of May 8 and June 0, 1914



\\\ \ -

/

/

/
/

*£17102d80 JUIpPIOY I91BA MOT JO asneOaa ssadoxd
MOTT®J 843 BUTIND USZCITU YONW 81038 J0UUED 3BY] STTOS Lpuss
Uo I0 ATMO[® dn sSmIBM 38U} [JOS UO A[IBd UMOS SAOID UO STTUM
-q3J0M 3Q fBW Snroydsoyd y3ia UsBoIjTuU BWOS JO UOTSNIOU]

‘sjusd 3an)BW JO S300I PUB MBIZS
§8 [Jons I9Q1y juvId uyaj30Jd MO JO junows 98I8¥] ® SUTBIUOD
1108 243 Bxaym BuyITwWIY 8q 03 ATS¥IT A[Je(nojired sT ual0IX]IN
‘PUB] MOTTBJ-UOU UO UMOI3 $dOIO aum3ay-uou 10J auoTB snioydsoyd
JI0 UBBOJJTU JBUJTO UBY} 9ATI09JJ9 alow yonw AL{[eansn oxe snroyd
-80Uyd pus US20I3TU JO SUOTYBUTQWO) ‘SNI} ag 03 LTOYI[ SSAT ST
STY3 ‘asn auwn®3|[ JO aInusw Jo wsiford JUOI}S B UsSq SBY IIAYY
9J9UpN ‘I83L SNOTAdId 8Y) DPOMOT[[B] 3 ,USBA 3BY] DUB] UO UMOIZ
8d0I0 BWN2AT-UOU IOF JUITOTJOp LIaA ATUOWUWOD ST uda8011IN

% JT8YT® 83TUm, pPBIIBO-0S IO TIOS BUITES
U0 uMOoI3 SUTBIF UO 308JJ9 BUTUSAS payIvU B SBY JIZI[]3I9]
ajeudsoyyg ‘s3SSBIZ JO DPTAIL 8y} U0 §3093)a8 juelaoduy paosnposd
jou suq snioydsoyd “SIUSTIINU J9Y3O Y3 T4 patrddns [[oM L1Tensn
918 MOTT8BJ UO uUMOI3 sdOI) ‘*JUSIOTIap ATpeyIBU 818 SQUaTIINU
J3Q30 8JIaUym s3Tnsat pood 3AT3 jou [[Ia duol® snioydsoyd °qQus
~§P1JOp 3wW003q 07 JuUaWAa[a JSITJ aYy3 AL[rensn sy snioydsoyqd

jusjxodu] SI AI0381H DPIlold

SU0ILIQUOD doY) auY 110S L 01 ¥3ZNILY33 3S00H)

*8988vJ0] JO juajuoo snroydsoyd ayj soaordwy L[[BASn ISZIIT3
-197 eojsydsoyq  ‘paas sSsBIF JO PIATL 9Y3 JUISBAIOUT U oA}
-08JJ0 A{[BIO8dse U3sq SBY 3] ‘3UL3UOD UT8701d 9Y) 9SBAIOUL
feuw puB ‘U013 SOSBAIOUT SISSBIF UO USFOITU JO 9Snh oyl

*ad38I0] JO 93BUUO] BUISBIIOUT ‘SY[BIS Duv
'S9ABST JO YIMOIS USN| oI0oW SoAT2 UeBOIITU YSTH ‘GIMOJI3 193394
SeyelW A[[BIaUs2 UIOD ‘udafoJqTu 23Bnbap® UYITH °UIOD 3JOS JO
PBIISUT UIO0D adlI JO 30UAIBIJTP 9y} SayBW UajlJo a3Bydsoyq

‘AOVAVA SNOI¥AS LSOW dHL HdVOSH
OL dT3H NHLAO0 TTIIM INIWAONVAQY STHI ‘SJ0O¥D FYALNI IVEH 4O
ISNY NFHM SYVEX NI 1971188 sfep ZT J0 QI SUsdII 3T UOTSBOOO
U0 “IITTIBO SABp ¢ 03 £ SUAdIa ATUOWEOD UTBI3 pajBydsoyg

"ISNOdSHY ON SI FYAHL LVHL ALVOIGNI X1
-IYVSSHADAN JON SHOQ ¥ATIVL 40 ¥ALSV MO¥D OL dO¥D MIZITILYAL V J40
AYNTIVY  NAZS 39 XVN FONAUFJJIQ HIMOUD HAHIO ON HDPNOHL NHAZ

ANOTY DNITOOLS NI HSYAUONI WOUMJ CANIVIEO SAKILAWOS SI NIVED 40
QTAIX AHL NI FSYIUONI TVIINVISENS V  'S3uajIjnu yjia pajrddans
11em 2x® £ayj JJ J998oa3 L[rensn s] suysis Jo 2uj[0038

*9INISTOW JO 3SN 3A[03J ]2 9I0W JUTYBW pUB SpIaa
dujaayjoms £q3I3Y3 ‘UYimold £1Iv2 pydsy aysw 03 sjueld sdyay
9jvydsoyd ‘UO}BIND 37BIPIAWIIQUT 03 JIO0US JO SYINOIP JO 8303])3
puBlSyY3Ia sjuBld dlay 03 swWaas SIYL °SwWaysfs 3001 sSnoIqy]
‘93187 doTsAsp ALjuowmod squsvld ‘sjeydsoyd jo £1uUaTd UYITH

*IaT1JdBe Uadll DUB J978BJ MOx3 A[Tensn sdoxo PoUSTINOU TTaM

¢ U335 ATTUNSN 3HY S1I3333 dO¥) LBHM

*83§BO 350M U} S]INS3I POOF UMOUS 3ABY SOSSBI3 pus BI[B]1®
‘U0 ‘sa03e30d U0 ISZTITIIA] 1O 309339 3uylsey sjord [elIL

*8)INSal 3S2q JI0J papasu L1rensn s ‘9qsydsoyd o3 UOTIIPpP®
Ul ‘I2ZTT¥3J13] uaB0111U 38Y) UmOYUS 3ABY IBOL SNOTAdId 8g3 WIOD
JO ujeI? [r1ews 03 paddoxd pus] UO UMOS UYBI3 YITm STBIIL

‘93vI9A® 9Y) UO 8J98 Jod ST3YSNQ Q'8 P[9TL 8yl poassBalouyl sBY
938ydsoyd ‘eare Fuimold Lo11Bq 9Y3 INOYSNOIY] paId338IS SUIBY
U0 MOTIBJ UO £97J®d Y3Tm STeTI3 0f ul °93vydsoyd o) asuodsal
QUST[90Xa UMOYS OSTB 3ABY MO[[BJ UO UMOS S38B0 puUB LoTJ1®g

*STBTIY 9yl JO jusdiad (08 3node uy sjeydsoyd
0] papuodsad 3ARY SUTBINH ‘UOSBIS U0 FUTpuadap ‘}8YMAWOS pPafJIBA
se{ 938ydsoyd o7 asuodsax ay] °93BILSAY 9Y3] UO 3128 J3d STLHYSNQg
8°% PIOTL 8Y3 PasBAIIOUT SBY MOT[B] UOC UMOSs jeaym uo 3jsydsoyd
JO 9sn ‘sTBII] 9S9Y3 U] °SPIOTA JUTSBAIOUT UT 9ATQ09]J2 ATy3iqy
u9aq sSBY JBZTIT3I9I ‘SulsIS UJIa STBTIZ JO spaxpuny ur °sdoaxd
WIgy U0 JIIZTI[J3I8F Buisn JOo £37[TaB3}TJoad [BISBUSZ ayj umoys
9ABY 9981S aY] JO sjted [B® UT DPs3OoNpuOd S3U3WTJIIAX3 PIaTd

*S3INSa1 pood peY SABY BI[BJ[B PuU® SUTRIS [[BUS UO IBZTIT3
-I19] poSh 3ABY OUM SISWMIBJ ‘[eIdUad U] °907708Id pIBPUBYS B S8
JI9ZT[T3493 9SN ®BAJIB WIOD [BIOJIBUWWOD 9Y] U[ SISWIB] LUBK °S793q
I83ns pur $003830d UO LT9AJSUALKX® PoOsSn Uaaq sBY I °SI[NSaI
poo3 y}Ta sIivaf Lusll I0J IBZTTTI19] PISh 9ABY SISWIB] oUWOY

‘STT0S BlIOY¥RQ Y3ION 3sou uo sdoxo jJo £3trrenb pus pIlalf ayj
9SBAJIOUT 03 £7qB]TJOJd pPaIsSn 3Q UBD JIJZT[FII9] 3BU] UMOYS 9ABY
SjuawiIadxa plalJ JO J8qunu 33I8[ B pus aduslladxa ,SIemIBy

s]10G pjoypg@ YiJoy] 1soi uo sdoJ) 13)1ag moiq o} sdjay Jaziynlad



Grasses respond well to nitrogen in both forage and seed
production.

Potassium: In general, North Dakota soils furnish suffici-
ent potassium for the needs of small grains, corn and alfalfa.
The value of potassium fertilizer for corn grown on certain high
1ime soils might profitably be tested by farmers having this
type of soil.

Potassium is more likely to pe needed on sandy soils than
on clayey soils, and is more likely to pe deficient on non-
fallow land than following fallow.

~ Potatoes and sugar beets are more likely to respond to

North
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fairly high level, potatoes grown on non-fallow land do not
respond particularly well to phosphorus and potassium.

THE ANALYSIS TELLS WHAT'S IN THE BAG

The fertilizer analysis expresses the number of
pounds of plant food contained in 100 pounds of fertiliz-
er. Thus a 100-pound bag of fertilizer bearing the
numbers 4-24-12 contains 4 pounds of total nitrogen (N),
24 pounds of available phosphoric acid (P205) and 12
pounds of water soluble potash (K50).

The fertilizer ratio expresses the relative amounts
of N, P205 and KZO‘ Two fertilizers of differing analy-
sis may have the same ratio. Thus 8-32-0 and 6-24-0
both have 1-4-0 ratios though their analysis is different.

Fertilizer recommendations are often made in terms
of pounds of plant food from fertilizer of given ratio.



SUGGESTED COMMERCIAL FERTILIZERS, RATES PER A(

Give consideration to soil properties, cropping history, soil moisture, weediness and the crop.to be grown.

MOISTURE - Fertilizer commonly helps plants to do better during short to intermediate periods of drouth, Eve
o, response to fertilizer is most certain on soils that are well supplied with moisture at seeding time. Last ye
ummer fallow is usually f% this condition. Where soil moisture is good enough to warrant risking seed and otk ™
he use of fertilizer is probably also a good risk. On drouthy, sandy and gravelly soils and on soils with low
eserves at seeding time, favorable rainfall is necessary to produce & paying crop either with or without fertiliz
heck soil moisture on all land at seeding time.

WEEDINESS - Although fertilizer applied in the row with the seed commonly helps crops get ahead of weeds, pr
for response to fertilizer are not good on land badly infested with weeds. PHYSICAL CONDITION - Hard, cloddy soi
s50ils in poor physical condition for seed bed preparation and the growing crop offer generally poor prospects for
ible fertilizer use. DRAINAGE - Water logged soils offer poor prospects for response to fertilizer. SALTINESS -
:ommonly respond well to fertilizer on slightly to moderately salty soils. Where saltiness causes crops to die e:
seasons of good moisture, prospects for profitable use of fertilizer are poor.

Crop for
which fertilizer SUGGESTED METHODS OF FERTILIZER USE AND PREFERRED FERTILIZE]
is applied

Rates are for grain drill éttachment; double or triple for broadcast ar
‘(Alliirgm:}lulaagracilﬁium is recommended for greatest efficiency. For small grains following fal
barley and ;ats) ’ ed. For small grains following fallow on land recently legumed or man

0-1-0. Following small grains flax or corn and on light colored and se
Rate of phosphorus should be increased by 50 percent on slightly to mod

Corn (for grain) Rates are for planter attachment application; double or triple when bre

See column at right The attachment should place fertilizer in bands at same depth or slight

for silage and fodder applicatien is recommended. Corn on land recently legumed or manu

corn grains, flax or corn on light colored sandy soils: 4-5-0; 1-2-0; 1-4~(
) 1-2-0.

Flax Rates are for grain drill attachment application; double for broadcast

Flax following sod or on land not recently legumed or manured: 4-5-0,
applications of nitrogen should probably not exceed 10 pounds per acre

Potatoes Rates are for planter attachment application. If broadcast the amount
Potatoes on loam or heavier textured soils following fallow or on land
0-1-0, 0-2-1, 1-4-0, 1-6-3. Potatoes following small grains corn or f
soil not recently legumed or manured or following fallow on light colo
Potatoes following fallow on sandy soils not recently manured, but wel
Potatoes following small grains corn or flax on sandy soils not recent

Sugar Beets Rates are for planter attachment application; double for broadcast apr
application recommended. Sugar beets on loam and heavier-textured soi
Sugar beets on sandy soils and “high lime” soils: 0-2-1, 1-6-3.

Alfalfa and Rates suggested are for all methods of application. Apply broadcast :
sweet clover grain drill attachment at time of seeding, or broadcast and till ligh

tablished stands. “g_
Grasses (for hay, Rates based on broadcast application. Broadcast before seeding v “in

pasture, or seed) stands. Does not require working into soil. Avoid applications when




ACRE, AND METHODS OIUSE FOR NORTH DAKOTA

le

See left side’ chart for suggestions on methods of application and ratio of

Even fertilizer most liky to give good results under specific soil and management conditions.
. year’'s High analysis .rtilizers are generally lowest in cost per unit of plant food,
r"%«corg‘i Differences in analis require adjustments in rate of application to apply equivalent
voLisE amounts of plant fa. Fertilizers with similar ratios, but differing in analysis, may
lizer. pe as good as thoseisted in the table below and may be substituted with good results.
It is well to mpare results from several rates of application over a period of
prospects years to determine e general level of crop response to different rates on your soil.
;0ils and Be sure to leave annfertilized strip for actual harvested yield comparisons. Fertilizer
zor profit- ratio refers to theroportion of the major Ratio Some Analyses of Given Ratio
- Crop‘s nutrigr‘lt elements nrogen, phosphorus, and 0-1-0 0-43-0; 0-47-0; 0-63-0; 0-20~0-
early in potassium as expresid in the fertilizer 1-0-0 33~0-0; 20~0-0; 16-0-0
analysis on the bag, i:ézg ?EE%B%; 11232%;‘3?290
0-1~-1 0-20-20; 0-14-14; 0-12-12
0-2-1 0~30~15; 0-20~10; 0-14-7
1-6-38 4-24-12; 2-12-6
1-1-1 10-10-10; 12-12-12; 14-14-14
Representative
“ER RATIOS FOR SPECIFIC CONDITIONS Fertilizer ratio| Fertilizer Application ri
Analysis (Pounds per a:
application. Drill attachment application 0-1-0 0-43-0 to 0-50-0 25-175 '
‘allow: 0-1-0 or 1-4~0 ratios are recommend- 0-1-0 0-63-0 30-90
anured, or where lodging has been a problem, 1-4-0 8~-32-0 35-100
sandy soils; 4¢~5-0, 1-2-0, or 1-4-0. 1-4-0 11-48-0 25-175
oderately salty soils. 1-2-0 10-20-0 75-150
4-5=0 16-20-0 50-100
roadcast before seeding or before plowing. 0-1-0 0-43-0 to 0-50-0 40-80
thtly below the seed. Planter attachment 0-1-0 0-63-0 50-100
0= 1-4-0. Corn following small 1-4-0 8-32-0 60-120
-0. Corn for silage or fodder: 4-5-0; 1-4-0 11-48-0 40-80
1-2-0 10-20-0 75-150
— 4-5-0 16-20-0 75-150
st application. Drill attachment recommended. 1-4-0 8§-32-0 35-100
1-2-0. If seed bed is somewhat dry, drill 1-4-0 11-48-0 25-75
re. ) 1-2-0 10-20-0 50~ 150
i 4-5-0 16-20-0 50-100
1t of Dhogiﬁoru's should be doubled. 0-1-0 0-43-0 to 0-50-0 100~ 150
id recently legumed or manured: 0-1-0 0-63-0 100~-150
flax on loams or heavier textured 0-2-1 0-30-15 150-200
ored soils: 4-5-0, 2-2-1, 1-2-0, 1-4~0. 1-6-3 4-24-12 200-300
111 supplied with humus: 0~2-1, 1-6-3. 1-4-0 8-32-0 150-200
itly legumed or manured: 1-1-1, 2-2-1. 1-2-0 10-20-0 200-350
4-5-0 16-20~0 200-350
2-2-1 16-16-8 200-400
1-1-1 10-10-10 300-600
plication. Planter attachment 0-1-0 0-43-0 to 0-50-0 100-150
i1s recently manured: 0-1-0, 0-6-1. 0-1-0 0-63-0 100-150
0-6-1 0-38-6 125-200
. 0-2-1 0-30-15 150-200
1-6-3 4-24-12 200-300
and work in before seeding, or with small 0-1-0 0~43-0 to 0-50-0 100~-200
1tly in early spring or fall on es- 0-1-0 0-63-0 100~ 200
,3 )
n early %uyring or fall on established 1-0-0 33-0-0 100-300
n growing grass is wet from dew or rain. 1-0-0 20-0-0 150-500

[ 4P g | PO

a ~ | I o8 _ AR .. Nanameshaw 4dQE9



