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Nitrogen nutrition of dry bean is very odd.

Can be inoculated with Rhizobia, but its effect
IS very inconsistent.

Wet soil
Dry soil
Too hot
Too cold
Soil salt
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Nodulation (1-4 scale)
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Manitoba work supports the earlier NDSU findings-

Response of dry bean to N and to nodulation is small



There are 3 possible N strategies-
1- Do nothing
2- Inoculate

3- Fertilize with up to 70 Ib N/acre (less soil test N and credits)



Phosphate-

Not a great responder to P either

Olsen Soil Test Phosphorus, ppm
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Pinto bean fertilizer research, Carrington REC, 2009-19

Loam soil
v" Heimdal-Emrick or
Fram-Wyard

2.6-3.8% org matter
5.9-8.2 pH
3-8 ppm P

v very low to med

0.2-0.8 ppm Zn

v low

10-34-0
‘Lariat’ or
‘ND Palomino’ (2018-19)
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Potassium
Not a big responder

Soil test K > 80 ppm, OK
Soil tests 0-40 ppm, apply 50 Ib K,O
from 41-80 ppm, apply 20



Pinto bean response to fertilizer, 2015-19:
Zn, S and specialty fertilizers

—ODbjectives

=\What is yield gain with in-furrow or foliar
application of zinc on low-testing soils?

= Will sulfur increase yield?

= Are there yield and economic advantages
with specialty fertilizers vs. 10-34-0 + Zn?
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NDSU Zn recommendations-

Use soil test value (DTPA) on a 6 inch core composite
(Field zone sampled)

If soil test is < 1 ppm, a small rate of Zn in starter band
work alleviate any deficiency
Rates of chelated Zn 1pt to 1 gt are sufficient



2000 S deposition 2016 S deposition



There are no firm S recommendations for dry bean

Soil test is garbage- don’t even bother

S responses most likely if weather in fall/early spring
have been wet on sandy loam or coarser soils in upland

positions (where there has been leaching)

Elemental S is not an option
Use sulfate sources. Don’t put ATS with the seed!



Cwt/acre

Pinto bean yield with in-furrow zinc, Carrington,
2016-19 (4 years)™
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*In-furrow 10-34-0 at 2.75-3 gpa; Zn (2016-18=NWC Zn; 2019=Ammend) at 0.25 gpa.
LSD (0.10): 2016-19=NS.



Cwt/acre

Pinto bean yield with foliar zinc, Carrington,
2017-19 (3 years)™
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untreated check IF 10-34-0 IF 10-34-0/foliar Zn

*In-furrow 10-34-0 at 2.75-3 gpa; Foliar Zn (2017-18=NWC Zn; 2019=Ammend) at 0.25 gpa during R3-5.
LSD (0.10): 2017-19=NS.
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Pinto bean yield with foliar S, Carrington,
2016 and 2018-19 (3 years)™

untreated check IF 10-34-0+Zn IF 10-34-0+Zn/foliar S

*In-furrow 10-34-0 at 3 gpa plus Zn (2016 and 2018=NWC Zn; 2019=Ammend) at 0.25 gpa.
Foliar S: MAX-IN S (0-0-19-13; Winfield) at 64 fl 0z/A during R3-5 stages. LSD (0.10): 2016 and 2018=NS; 2019="*.



Fertilizer research database building
progress, Carrington REC, 2015-19
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Salinity tolerance is an issue
Field selection will help yields
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