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ABSTRACT 

Fertilizer recommendations have varied between adjacent states. The 
inconsistencies at state lines made educational efforts in soil fertility more difficult for 
companies doing business across state lines. In an effort to alleviate these problems, 
the agronomists working with fertilizer calibration data and recommendations from the 
three states of North Dakota, South Dakota and Minnesota put together a 
recommendation system which could be used in a large part of all three states. The 
basic "core" set of recommendations is the same for all states with adjustments for 
special cases made by each state. The three states implemented the "Tri-State 
Recommendations" July 1, 1992. 

INTRODUCTION 

Fertilizer recommendation systems have been developed by each states' Land 
Grant University. The core of these recommendations have been based on fertilizer 
calibration research in each state with some understanding and knowledge of 
neighboring state efforts. Due to variability in soils, climate, cropping systems, 
priorities from within each state and individual approaches, recommendation systems 
developed are usually different for each state. The result was a "different" fertilizer 
recommendation when someone stepped across the border between two states even 
though the soil, soil test level and crop are the same. 

The differences in recommendations between states often were not large, 
however, i t  posed an educational problem for companies working across state lines 
and somewhat of a credibility problem for the states involved. To correct the 
problems, Industry agronomists and others who worked across the North Dakota, 
South Dakota and Minnesota area urged the three states combine, where possible, 
fertilizer recommendation systems. The three states had a history of routinely meeting 
to discuss fertilizer recommendations for almost 20 years. Therefore, 
recommendations were very similar. The initial meetings to explore the possibility of 
actually joining the three state systems took placed in the summer of 1990. 
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DISCUSSION 

The initial goals of the North Dakota, South Dakota and Minnesota group were 
to: 1) Use boundaries other than state lines such as soil types and climate when 
making fertilizer recommendations 2) develop one core set of recommendations, and 
3) develop a system that was easy to understand by everyone involved, including the 
general public. It was felt such a system would also aid in soil testing and fertilizer 
recommendation education. 

It appeared some of the confusion and differences in fertilizer recommendations 
between states could be cleared up by specifically defining what low medium and high 
meant and by assigning the same soil test values to each "category" for the three 
states involved. The decision was to define soil test categories for most nutrients by 
expected probability of response (Table 1). Probabilities of response ranged from less 
than 20% for very high soil tests to more than 80% for very low soil tests. 

Table 1. TRI STATE FERTILIZER RECOMMENDATION SYSTEM DEFINITION OF 
SOIL TEST CATEGORIES. 

Probability of 
Category Response 

% 

Very Low > 80 

LOW 60-80 

Medium 40-60 

High 20-40 

Very High 

It was recognized that some crops do not respond as well as others in a 
particular category. For ease of use, however, and realizing that almost all crops are 
grown in a rotation, the group decided to use the same categories for all crops. 

Specific soil test values for phosphorus potassium and the other nutrients were 
assigned to the soil test categories (Tables 2 and 3). Categories were not defined for 
manganese, iron, copper and boron because soil tests for these nutrients have not 
been calibrated in North or South Dakota and Western Minnesota. In addition, 
categories for nitrogen soil tests were not identified because calibration of the nitrate 
nitrogen test is dependent on yield goal and crop. 

Most soil testing labs doing business in the three state area use both the Bray 
and Olsen soil tests for phosphorus. The decision was made to use a linear 



relationship between these two tests (Table 2). It was also decided to use ppm for 
reporting all soil test levels except for the nitrate, chloride and sulfate sulfur soil tests. 
In addition, the three states agreed to use similar legume credits. (Table 4). 

Table 2. TRI-STATE SOlL TEST LEVELS FOR PHOSPHORUS AND POTASSIUM 
CATEGORIES 

Soil Test Category 

Test VL L M H VH 
----------- PPm 

Olsen P 

Table 3. TRI-STATE SOlL TEST LEVELS FOR SECONDARY AND 
MICRONUTRIENT CATEGORIES 

Soil Test Category 
Test VL L M H VH 

-------------- PPm 

Fe (DTPA) 
Mn (DTPA) 

I 
- no categories 

Cu (DTPA) 
B (Hot H,O) -- . 

.......................... IbIA 2 feet -- 

S (500 ppm P) 0 - 9 10 - 19 20 - 29 30 - 39 40+ 

' Corn, sorghum, flax, potatoes, edible beans only 
2 Wheat, barley, rye only. 



Table 4. TRI-STATE FERTILIZER RECOMMENDATION LEGUME N CREDITS' 

Previous c r o ~  to be arown 
Crop Short Season2 Full Season 

Ib N per acre (bu) 

Soybean (bu) 0.5 1 .O 

Alfalfa (harvested) 
Sweet Clover (unharvested) 

Plantslsq. ft: > 5 
3-4 
1-2 
< 1 

Sweet Clover (harvested) 10 20 

Red Clover (harvested) 35 70 

Edible bean, Field pea 10 20 

' 2nd year credits are half of 1st year 
Small grains 

Fertilizer rate recommendations for the three state area were compared. For most 
nutrients with a given soil test and crop yield goal, recommendations were very 
similar. With that in mind, the core of the fertilizer rate recommendation system was 
developed for the three states by simply averaging most of the three state 
recommendations. The intent at that time was not to review all calibration data or 
make major changes in rate recommendations. In some situations, however, changes 
had to be made and current research was considered. 

Equations were developed for the nitrogen phosphorus and potassium 
recommendations to eliminate numerous tables and aid in the computerization of the 
system (Table 5). Fertilizer recommendations for zinc, magnesium, calcium, sulfur 
and chloride were also consolidated (Table 6). 

North Dakota, South Dakota and the western portion of Minnesota implemented 
the new system and recommendations July 1,1992. Future plans are to review 
recommendations on a regular basis and make changes as indicated by past and 
current research. 



Table 5. EQUATIONS FOR NITROGEN, PHOSPHORUS AND POTASSIUM TRI STATE 
FERTILIZER RECOMMENDATIONS. 

Cock. Crm. Yield rnit R m m ~ d s ~ t l r n ~  Recamendstim Recarrmerdatfm 

01. Alfatfa,  ton ypn =18.5nG-O.Q3ETPxY6 4 5  .?lxYG-O.38STCIG 

02, Alfalfa-Gnw, tm nau2 

03. Alfalfa<neu seeding), ton none I 
m 

01, Grass, tm t Z S Y  G 45.0-2.SSTP 4 0 . 0 - 0 . 5 3 S l K  

08, -r.ra, tm =~SYG-STN = l l . O Y G - 0 . U 3 S T P I G  rU.OYG-0.3STCClt .  

W, G r a u C n o u  t a r  =Zn6 45.0-2.5STP r s 0 . 0 - 0 . 5 3 S l K  

10, CornCgraln), ku =l . n G - S T Y  4.TTG-O.(USSTPYG - 1 . 1 6 6 Y G - 0 . 0 0 7 3 S T W G  

11, C o m ( s i l e g e ) ,  tan =10.4YG-STY =5.62YC-0.28STPIC 4 .5YG-O.O&WYC 

12, Sorghu, hr = l . IYG-STY =O.M6YG-O.OaSWYC * . rnYG-0 .005 tLSTICIG 

14, S 4 J - b  ------ =1.55YG-O.lOSTP'Yt 4 . 2 0 Y G - 0 . 0 1 8 3 S T m G  

15, Edibts Beum, lb  b).087SY6-122.5-STY r 0 . O Z 3 l Y G - O . W l l M 6  = O . O S S 6 0 Y G - O . O 0 0 2 1 ~ G  

16, Barley(fced), tu =l .nG-STW 4 . 7 B S Y G - 0 . 0 3 9 S T m t  = 1 . 2 M Y C - 0 . 0 0 8 5 S m G  

17, B a r l y < m l t i r g ) ,  hr =I .5YG-STY = 0 . 7 8 S T G - O . O 3 ~ G  =l.;L86~6-0.00(tSSTK'TG 

18, Uleat(uinter), bu =2.5YG-STY -1.07116-0.054STP1G =2.71YG-O.Ol?STKWi 

19, Uleat(cgrim), tu I I I 

20, w, = I I 

21, OBts, hl = l . r fG-STN d . 6 4 4 Y G - 0 . 0 3 2 S T W C  = 1 . 2 T m G - O . O 0 8 6 S W G  

22, Flax, ku =3.OYG-Sln =I . 1 7 0 Y G - O . M b S T W t  = 2 . 2 Y G - O . O 1 4 S ~ C  

23, R e p s  Sesd, C w l a ,  cut 4.SYG-STY r3 .6YG-0 . lBTP.YG 3 . 4 Y G - O . W K ' Y G  

24, lkmtard, cut I I 

25, MiLlet, l b  =0.035YG-STY =0.0171YG-0.0008SSTPTC r O . 0 3 Y G - 0 . 0 0 1 ~ C  

26, Potatoes, cut 61.4YC-STY =0.5YG-O.OZbSTPIG =0 .8 !5YC-O.DOmWYG 

27, SurfLonem, l b  =6.05YC-STY =O.OZZSYG-0.0011STPYG =O.OSlYG-O.-G 
28, Garden -3.5-0.mSTW ~3.6-0.18STP 6 .4 -0 .03STK 
29, F a l l a r  ------  - - - - - -  - - - - - -  
30, BucMeat,  hc =Z.i!YG-STY =1.3ZYG-O.O66STPYt =I . M Y G - 0 . O l l ~ G  
31, L e ~ r  4.0-0.D(STW I Z . 5 - 0 - l b S T P  6.0-0.WE&lK 

32, L a u M m  seeding) =2.0-0.M5STY 3 . 0 - O . b S T P  4 . 0 - O . O a 6 S l K  

33 of f  1 1 4 G- 0003 P Y  

Mbfcv is t im:  TC = yield mi; STY = soi l  t e r t  nitrogen, L Q A ;  STP = r o i l  test Bray I 1  (m; 
STK = soi 1 tat p o t n a i u  (w). 
'A -11- cbte djutrent ad pmlas crop t i  credit rharld bc h t r u t e d  f r a  t h e  Y r e e d t i o n  3Hn 
qq3rqJrt.t~. 



Table 6. TRI-STATE SECONDARY AND MICRONUTRIENT FERTILIZER 
RECOMMENDATIONS. 

Soil Test 
Nutrient \/L L M H VH 

Zn' 10 10 5 0 0 

Ca Lime Lime 0 0 0 

S-coarse 25 25 trial3 trial 0 

S-med, fine trial trial 0 0 0 

c12  .................... 60 minus soil chloride ------------------- 0 

1 Corn, sorghum, flax, potatoes, edible beans only. 
Wheat, barley, rye only. 
Trial basis only 
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