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Soil compaction―consolidation

• Machinery traffic

• Soil texture
oHigh clay content; 

obulk density

Salt accumulation
oCa, Mg, Na, etc.



Water content declines

Root penetration resistance increase





Water stress
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Plant available water

Limited by soil hardness

• Reduced available water content

• Reduced water uptake area

• Limits root extension
• PR > ~1000kPa

• Inhibits root extension
• PR > ~2000kPa
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Nutrient deficiency

Reduced nutrient scavenge
• Immobile nutrients

• K, and P

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

• K-deficiency
• Wavy young leaves
• Leaf scorch (necrotic margins)
• Small fruit



Experimental fields



Soil survey (SSURGO database)

• 95B 1977        3%

• 74B 2269        3.5%

• 1B 10841      16.7%

• 75E 1515         3.5%

• 122B 4186        6.4%

• 75B 5357.8     8.3%

Soil class Acreage Percent area

41.4 %



Field #1



Field #2



Field #3



Methodology

1. Intact soil cores 
were collected 0-
25cm

2. Soil water release 
curve was obtained

3. Penetration resistance 
at multiple soil moisture 
was measured



Leaf Area Index (LAI)



Results
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95B soil class

• B1 and 74B soil classes were 
outstanding

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



Soil sand content vs. root penetration resistance
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Equation y = a + b*x

Plot Sand

Weight No Weighting

Intercept 81.683 ± 2.467

Slope -0.007 ± 0.003

Residual Sum of Squares 441.482

Pearson's r -0.506

R-Square(COD) 0.256

Adj. R-Square 0.214



Leaf Area Index (LAI) vs. PAWC/PR ratio
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Equation y = a + b*x

Plot PAWC/PR

Weight No Weighting

Intercept -0.012 ± 0.012

Slope 0.044 ± 0.011

Residual Sum of Squares 0.002

Pearson's r 0.682

R-Square(COD) 0.466

Adj. R-Square 0.436



Soil sand content vs. PAWC
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Equation y = a + b*x

Plot Sand

Weight No Weighting

Intercept 87.759 ± 2.875

Slope -0.554 ± 0.136

Residual Sum of Squares 264.192

Pearson's r -0.692

R-Square(COD) 0.479

Adj. R-Square 0.45



Take home message

• The studied soils comprise 41% of soil 
types in the Lower Umatilla Basin 

• Soil class 95B may limit watermelon yield 
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



Thank you!

nourigha@oregonstate.edu


