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Soil
properties
are
biological,
physical,
and
chemical




MAJOR SOIL COMPONENTS
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Factors Controlling Water Flow

Coarser soils Finer soils
Larger pores hold water less  Small pores hold water
tightly more tightly
Faster water movement * Slower water movement
Less surface area, less nutrient ¢ More surface area, greater
holding capacity nutrient holding capacity




Evaluating Infiltration

An easy soil physical property to measure
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Infiltration

o Infiltration Rate - in/hour
— soil texture,

— porosity and pore size
distribution,

— protective vegetative cover/ crop
residue




Texture affect on Infiltration

Rate

Steady infiltration

rate
(inches per hour)

Sands

Sandy and silty
soils

Loams

Clayey soils

Sodic clayey soils




Measuring Infiltration Rate

Drive 3-in diameter ring to a depth of 3-in
Line ring with plastic wrap

Pour 107 ml water into the ring in of water)
Gently pull the plastic away

Record the time
it takes for the
water to
disappear
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Influence of pH on nutrient availability
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Nutrient Management and Imbalances
(David Ghent, Oregon publication)

* Nebraska is not the Northwest
Publication implies SR
problems with:

Boron deficiency
Calcium deficiency

and excess
Magnesium deficiency
Manganese

Molybdenum

i




Nitrogen

—: 3 B

Symptoms of nitrogen deficiency include: & & & :
- poor growth o O 8R
- stunting Jf ff 0
- general yellowing B

: ::':'_ :r.' 4 Wie e

most pronounced on older leaves "G i - g

- cones smaller - &3 |

Excessive nitrogen can:
- Increase incidence of:
powdery mildew, Verticillium wilt,
spider mites,
hop aphid

- Reduce cone alpha acid levels



Fertility Recommendations

Dr. Ron Goldy, MSU Extension

* Nitrogen Timing
e Before July 1, stage 1-3
 Split application
* 35% early

e Remainder over first 8
weeks of season

Rates:
Nitrogen 100 — 150#/ac
Establishment year 75 #

* Crop staging
1. Leaf development
2. Shoot formation
Bine elongation
Flower formation
Flowering

kW

Soil moisture, don’t let
go below 65% available
water



Notes from Oregon Field Guide 79
(C. Gingrich, J. Hart, and N. Christensen)

Phosphorus; need is low
* 9-10 bale/acre removes 20-30s P/acre (46 — 69 P205)
* 25- 30% in cones

* Not much soil test research on P calibrations; most hops
yards are high in P and don’t respond to P.

|
Table 1.—P fertilization rates for hops.

If the soil test Apply this amount
for P is of phosphate (P,0,)
(ppm)” (Ib/a)

0-30 60-100
31-60 0—-60
over 60 0

"Soil test using Bray and Kurtz P1 (ammonium fluoride) extracting
solution



Oregon Field Guide 79

Table 1.—P fertilization rates for hops.

If the soil test Apply this amount
for P is of phosphate (P,0,)
(ppm)’ (Ib/a)

0-30 60-100
31-60 0—60
over 60 0

"Soil test using Bray and Kurtz P1 (ammonium fluoride) extracting
solution |
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1. Select well-drained site
2. Collect baseline soil test
a. Check pH,
adjust as needed
b. Monitor P, K
3. Nitrogen management critical
a. Most at planting
b. As needed first 8 weeks
c. Adjust when know yield levels
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Oregon Field Guide 79

Potassium

e Most Nebraska
soils are >200

ppm

* K uptake 80-150
K/acre

* ¥4 in cones; when
vines returned
removal is
minimal

* Petiole analysis
for K (critical value
not given)

Table 2.—Potassium fertilizer recommendations for hops
based on a soil test using ammonium acetate extracting
solution.

If the soil test Apply this amount
for K is of potash (K,0)
(ppm) (Ib/a)
A! (B)* €y
0-100 80-120 20 160
101-200 0-80 80-120 120-160
over 200 0 0-80 80-120

'Use fertilization rates in column A for silty soils such as Amity or
Woodburn.

*Use column B for sandy soils such as Newberg without gravel
layers.
3Use column C for Newberg or Chehalis soils with gravel layers.



Other nutrients:

* Keep pH near 6.5, above 5.7

* On sandy, low OM soils some sulfur may be OK (30
Ibs/acre)

* Boron probably is not an issue. Nebraska has found
little response even at 0.4 ppm. Caution here.

* High pH, areas of surface removal might show Zinc
deficiency symptoms; if DTPA Zinc is less then 0.5
might experiment, use corn recommendations (10
Ibs broadcast and 3 Ibs banded/acre)



Notes from Oregon Field Guide 79
(C. Gingrich, J. Hart, and N. Christensen)

* Know depth of soil at site (sample to 5 ft if unknown)
* Tissue tests can monitor growth

* Petiole samples for N; sample at 5-6 ft above ground
* Above ground biomass peaks and plateaus mid July

* By end of August cone dry matter is 30% of total above
ground biomass

* N uptake is concentrated from mid-June to early July

* N uptake ranges from 80-150 Ibs N/acre; cones have 5-6
Ibs N/bale; 8-10 bale/acre yield is typical

e Account for N in vines if returned; they contain 2-3 x
what is in the cones



Nutrient Management and Imbalances
(David Ghent, Oregon publication)

* Nebraska is not the Northwest
* Publication implies problems with (not likely in NE):

Boron (B) Acid soils Stunting, Maybe factor in
distortion, red crown rot
misshapen

Calcium (Ca) Young tissue, Similar to B, Excessive Ca can

growing point yellowing, death  jnduce Mg and K

of leaf margins deficiencies

Magnesium (Mg) Older leaves; acid  Yellow between Where high

soils veins; potassium applied
Manganese (Mn) High pH soils (def)  Yellow young At less then 5.7 pH
Low pH soils (toxic) leaves, white can induce Fe def.
speckling
Molybdenum (Mo) Older leaves; acid  Yellow and Can be

soils (< 5.7) speckling misdiagnosed as N



Nutrient Management and Imbalances
(David Ghent, Oregon publication) Nebraska nutrient issues

Nitrogen (N) Older leaves Yellow, stunted High N can induce
growth, stunted diseases, arthropod
cones pests; reduces alpha

acids

Phosphorus (P) Lower leaves Down curved, darker Excess P may induce
green, cones may Zinc def. in high pH

have brown coloring  soils; foliar applications
may suppress disease

Potassium (K) Older leaves first Weak bines; Excess K may induce Mg
bronzing between def.
leaves
Sulfur (S) Younger leaves, Sttlilnted, spindly,
acid sands yeliow
Zinc (Zn) High pH soils Weak growth, short
lateral branches,
brittle
lron (Fe) High pH soils Young leaves, May compete with Mn

between veins in low pH soils



Chemical properties and
Haney Soil Health Analysis

pH

Soluble salts
(mmho/cm)

OM (%)

Solvita CO2
(ppm C)

Soil Health Calc.

PZOS
K,O

6.8
0.41

4.5
176

21

86
163
239

6.7 6.7 6.4
0.19 0.29 0.27
1.4 4.2 3.1
33 148 113
8 14 12
Nutrient availability to next crop (lbs/acre)
52 45 56
79 20 94
196 196 216

7.8
0.36

1.4
5.7

33
72
209



Chemical properties and
Haney Soil Health Analysis

Total N (ppm) 40 34
Organic N (ppm) 28 23
H3A Nitrate 6 7
(ppm)

H3A NH4 (ppm) 10 7
N mineralization 26 7
(ppm)

Org. N Release 28 13
Organic C: org. N 12 9

Five hops demonstration sites sampled April 2015 near establishment.

25
22
0.3

16
18

25
18

6
12

18
14

29
16
10



Zinc deficiency




Soil Permeability Classes

Criteria
Estimated rate (in/
1)

Permeability
Class

Very Slow
Slow

Moderately Slow
Moderate
Moderately Rapid
Rapid

Very Rapid




