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Soil compaction—consolidation

Machinery or +  Soiltexture ' Salt accumulation
livestock traffic ;

* Machinery traffic

* Soil texture
o High clay content;
o bulk density

Salt accumulation
o Ca, Mg, Na, etc.
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Soil Moisture Tension, kPa
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Irrigation criteria: average soil
moisture tension in root zone

effective rooting depth’ at recommended
Vegetable crop crop maturity establish t __post-establish t te depths
inches = ceeeeeeneee CDArs ~~eeeemenneas inches

Artichokes

annual 121018 20t0 30 30t045 8and 18

perennial 18to 24 - 40to S0 12and 24
Asparagus 2410 36 20to 30 451060 12and 24
Carrots 12t0 18 15t0 25 251035 8and 18
Celery 12t018 15t025 20to0 30 8and 18
Cole

broccoli 18t0 24 20t0 30 30to 45 12and 24

cauliflower 18t0 24 20t0 30 30to 45 12and 24

cabbage (red and green) 18to0 24 20t0 30 30to 45 12and 24

brussels sprouts 18t0 24 20to 30 30t0 45 12and 24
Lettuce

iceberg 12to 18 15t0 25 25t0 35 8and 18

romaine 12t0 18 15t0 25 25t035 8and 18

leaf 8to12 15t0 25 20t030 8and 18

spring mix 8 15t0 20 201030 8
Bell pepper (drip) 12to 18 15t0 25 25t035 8and 18
Spinach

bunch 12 15t0 20 20to0 30 8and 18

baby and teen 8 15t0 20 20to 30 6to8
Fresh market tomato (drip) 18to 24 20to 30 45 to 60 8and 18

1. typical depths that contain 80% of roots in a deep, uniform, well drain soil profile

Table 1. Effective rooting depth, reccommended maximum soil moisture tension, and tensiometer depths for
coastal vegetables.

Cole crops: average maximum tension
post-establishment 30-45 cbars

\ | Lettuce (iceberg & romaine)
. 60 50 ] average maximum tension post-
—_— Scn ~ 40 establishment 25-35 cbars
70 Celery, Spinach, Leaf lettuce
-~y 30 average maximum tension post-
24cm 80 establishment 20-30 cbars
—. 1) 20=—
kPa or cbar
— 4 100 10\ l\ Strawberries: average maximum
ﬁ‘* tension 10-15 cbars

Saturation = 0 cbar

09/16/94 09/19/94 09/22/94 09/25/94 09/28/94

Date



Water stress

Reduced available water content
Reduced water uptake area

Limits root extension
e PR >"~1000kPa

Inhibits root extension
e PR >"~2000kPa
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Nutrient deficiency

Reduced nutrient scavenge

e Immobile nutrients
e K,and P

e P-deficiency
* Small leaves
* Darks, dull green color
e Abortion of female flowers
e Small fruit; fruit deformation

e K-deficiency
* Wavy young leaves
 Leaf scorch (necrotic margins)
e Small fruit
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Soil survey (SSURGO database)
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Available Water Supply, 0 to 100 cm—Umatilla County Area, Oregon
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Methodology

39, 2w
89, 959, 35kPa

No. 881
, 4

2. Soil water release
1. Intact soil cores curve was obtained
were collected O-
25cm

3. Penetration resistance

at multiple soil moisture
was measured



Leaf Area Index (LAI)
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¢ DataTable  watermelon
RESULTS
LAI 1.074
LAle 1.055
Canopy cover 0.965
Crown porosity 0.459
Clumping index 0.983
Big gaps 174148.125
Total gaps 2407159.375
Total pixels 5038848
Date 1/16/21, 4:10 PM
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Results

* Available water/PR is low in
95B soil class

* B1 and 74B soil classes were
outstanding

* Slope reduces root
penetration resistance, but
also reduces plant available
water holding capacity
(PAWC)

Plant available water content (%)
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Soil sand content vs. root penetration resistance
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Leaf Area Index (LAI) vs. PAWC/PR ratio

® PAWC/PR
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Soil sand content vs. PAWC

Sand content (%)
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Equation

Plot

Weight

Intercept

Slope

Residual Sum of Squares

Pearson's r
R-Square(COD)
Adj. R-Square

y=a+b*x
Sand
No Weighting
87.759 + 2.875
-0.554 £ 0.136
264.192
-0.692
0.479
0.45
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The studied soils comprise 41% of soil
types in the Lower Umatilla Basin
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Soil class 95B may limit watermelon yielc
due to consolidation

B1 and 74B soil classes were outstanding

* |In general, toeslope alluvial soils show
greater PAWC/PR ratio (more favorable)
than shoulder and backslope

* Measure cone penetration resistance
along with the soil moisture monitoring

* Soil texture considerably affect the
PAWC/PR ratio
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