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SUMMARY:  

Since 2011, greater than 80% of the new blueberry acreage in Oregon has been established 

using weed mat—a porous, black polyethylene ground cover placed in the blueberry row—rather than 

the traditional Douglas fir sawdust mulch. Positive findings from our 9-year study in organic blueberry, in 

which the use of black-colored weed mat resulted in about the same yield and fruit quality as sawdust 

mulch, influenced this trend, because the weed mat was much more economical for weed control. Our 

research also revealed that weed mat, as an alternative to conventional sawdust mulch, increased 

irrigation requirements by as much as 50% (Strik et al., 2017a). This is primarily due to increased soil 

temperature and reduced soil organic matter content compared to sawdust mulch, which is a 

disadvantage in blueberry production systems. We also observed in an un-replicated trial that 

blueberries grew particularly well when the plants were mulched with a combination of sawdust mulch 

covered with weed mat (Strik et al., 2017b). We suspect that adding sawdust under the weed mat helps 

to mitigate fluctuations in soil temperature, but of course, it also requires additional materials and labor 

costs.  

In addition to potential benefits to plant growth and yield, preliminary research has shown that 

populations of Spotted Wing Drosophila (SWD) are reduced when black weed mat is used as mulch 

compared to sawdust (Tochen et al., 2014, 2015). This could be due to warmer temperatures in the 

plant canopy (SWD reproduces more slowly in hotter and drier conditions). Little information is available 

on the impact of the color of weed mat on canopy microclimate. We had originally planned on testing 

white weed mat, which does not increase soil temperature as much as black, but had issues in past trials 

with excessive weed growth underneath the white weed mat due to increased light infiltration. Green 

weed mat color has not yet been tested for effects on growth, yield, and fruit quality in blueberry, but 

has been shown to maintain lower soil temperatures than black, while preventing most weed growth 

underneath (Machado and Bryla, unpublished). For this reason, we decided to use green weed mat for 

this trial. 

Our goal in the study is to compare black and green weed mat, with or without addition of 

sawdust mulch underneath, to using sawdust mulch alone, during the establishment of a new blueberry 



planting to determine whether the combination of sawdust and weed mat is economical or otherwise 

adequately beneficial to warrant the additional expense.  

Early blueberry growth, soil water content, and soil temperature as affected by mulch 

treatments were evaluated in this ARF-funded period. We are now submitting this study to the Oregon 

Blueberry Commission and for federal funding (SCRI) for longer-term effects including investigating the 

effects of these mulches on yield and fertigation efficiency and implications for whole-system 

management of Spotted Wing Drosophila.  

OBJECTIVES:  
 Evaluate the impacts of using black- or green-colored weed mat, each with or without the 

addition of sawdust mulch underneath, on shoot and root development in blueberry 

 Assess the impact of mulch type on soil temperature and crop water use over the growing 
season 

 Use destructive sub-sampling of a plant in each treatment at the end of the study to assess the 
vertical distribution of blueberry roots within the planting bed and nutrient allocation within the 
plant  

 
PROCEDURES:  

This study was established in October 2016 at the NWREC with five treatments: Douglas fir 

sawdust mulch (3” deep layer on the surface of the raised bed in-the-row, replenished over the study as 

needed); black weed mat placed on the soil surface in the row; green weed mat placed on the soil 

surface in the row; and both weed mat treatments placed over a sawdust mulch layer of approximately 

2 inches in depth. The green and black weed mat products were chosen such that they are similar in 

quality ([green: 3.8 oz/yd2, 13.6 gal/min/ft2 water infiltration rate, Guerner & Irmãos (Perosinho, 

Portugal); black: 3.2 oz/yd2, 0.025” thickness, 10 gal/min/ft2 water infiltration rate, Baycor, Tencate 

Protective Fabrics (Union City, GA)].). Sawdust was incorporated into the plant rows prior to forming 

raised beds. Plants are at an in-row spacing of 3 ft and a between-row spacing of 10 ft. Each treatment 

plot has nine plants, with 10 ft of un-planted space between plots to allow for clearing of the machine 

harvester (for future harvesting when the planting is in fruit production). The planting was designed 

such that all five treatments are in each of five rows (randomized complete block design with five 

replicates), with three border plants at each end of the rows a guard row on each side of the field (to 

avoid edge effects). Plants are drip irrigated (two lines/row and 1 gallon/hr in-line emitters), fertigated, 

and pruned following standard commercial practices. Pest and weed management are done as 

necessary using IPM protocols.  

Weed mat treatments were installed in winter 2016-2017 and a between row grass cover crop 

was established in spring 2017. Each treatment can be irrigated independently to adjust for differences 

in plant water use. Time-domain reflectometry (TDR) probes were installed in June 2017 to monitor 

changes in soil water content at depths of 5, 15, and 25 cm, and irrigation was adjusted, as needed, to 

maintain a similar soil water content in each treatment (~25% based on our previous research). The 

amount of irrigation water applied per treatment was recorded using water meters. Thermocouples and 

data loggers were used to monitor soil temperature at depths of 0, 2, 5, 15, and 25 cm. 



Non-destructive measurements of canopy growth and canopy density were done in 2017 using 

digital imaging and hand measurements, and leaf tissue samples were analyzed to assess plant nutrient 

levels. Soil samples were collected in autumn 2017 to assess soil properties (organic matter, pH, and 

macro- and micronutrients). Leaves were collected after senescence in 2017 from one plant per plot to 

determine differences in total plant leaf area, specific leaf weight, and nutrient concentrations. During 

the dormant season (2017-18), pruning weight will be recorded and the same plant will be carefully 

removed. The root system of the removed plants will be excavated in 5-cm increments to document the 

rooting profile in each treatment. Each plant part, including the roots, crown, one-year-old wood, and 

older wood, will be dried and weighed, and the total root to shoot ratio will be calculated along with a 

nutrient budget based on nutrient content of each plant part. Results will be shared with industry via 

meetings and field days. 

SIGNIFICANT ACCOMPLISHMENTS TO DATE: 
 This is an on-going study, but ARF funding was critical to us being able to establish the planting 

and collect data in the first growing season (2017).  

 Soil moisture and temperature probes were installed by mid-summer. Unfortunately, the TDR 

probes used to monitor soil moisture did not function consistently across the three depths and five plots 

being monitored. An improved system will be installed prior to the 2018 season.  

 Soil temperature was successfully monitored from early summer through mid-October. Figure 1 

shows soil temperatures under each mulch treatment on 2 example dates: June 28 2017, a relatively 

cool day with a high temperature of 72°F, and August 28 2017, a hot day with a high temperature of 

97°F. In both cases, the mulches consisting of weed mat (with or without sawdust) had higher soil 

temperature than under sawdust mulch. However, the differences between weed mat with and without 

sawdust was more pronounced in August under hotter ambient temperatures. We will continue to 

monitor soil temperatures in 2018.   

 Leaf samples taken from each plot generally showed no significant differences between 

treatments, with the exceptions of boron (B) and copper (Cu) (Table 1). Leaf B was highest in the Green 

+ Sawdust treatment compared to either Green alone or Sawdust alone. Leaf Cu was highest in both 

Black weedmat treatments and Green alone. Most other nutrients were within the normal range except 

for leaf P, B, and Cu, which were below the suggested sufficiency ranges while leaf K, Fe, and Al were 

above the ranges (Hart et al., 2006); high Fe and Al could be due to excess dust on the leaves, which 

were not washed prior to submission to the analytical lab. Our past research on blueberry leaf nutrient 

concentrations (Strik and Vance, 2015) suggested that the current sufficiency ranges for leaf P and Cu 

are too high and should be revised downward, which likely then would encompass the values of leaf P 

and Cu found here. Leaf B is typically low in Oregon due to low soil B. Foliar B fertilizer will be applied in 

2018 as a response to the low levels measured. 

 Soil sampled in Oct 2017 (Table 2) showed sufficient levels of all nutrients except B, which was 

considered low to very low (Horneck et al. 2011). Organic matter was relatively high in all treatments 

(4.3–4.5%), likely due to the pre-plant incorporation of sawdust. The only significant difference due to 

mulch treatments was in soil pH, which was lower in black + sawdust (5.0) and green (5.1) than the 

other treatments (5.3).  



 When measured in early October, significant differences were found in plant height between 

treatments. Plants grown with the combination of sawdust and weed mat (either color) were taller than 

plants grown with sawdust alone (37 in vs 30 in; Table 3). Plants grown with weed mat alone were 

intermediate, but not significantly different from the other treatments. No differences were found in 

plant diameter. There was a trend toward greater canopy size (measured by drone imaging) in the Black 

+ Sawdust and Green + Sawdust treatments compared to either color weedmat alone and especially 

compared to sawdust alone, which had the smallest canopy size. No differences were found in NDVI 

(normalized difference vegetation index: a measure of plant health and “greenness”) measured in late 

August or in minimum and maximum temperatures in each treatment plot, though there was a trend 

toward higher temperatures in the plots with weedmat compared to sawdust alone (Table 3). 

 

Figure 1: Average soil temperatures under different mulches for 2 summer days in 2017. 

 
 
  



Table 1: Leaf tissue nutrient concentrations, sampled in late July 2017 

 
 
Table 2: Soil nutrient concentration, sampled in October 2017 

 
 
 
Table 3: Plant canopy characteristics (temperatures measured Oct 17, 2017; plant height as measured 
Oct 4, 2017). NDVI=normalized difference vegetation index, a measure of plant health and 
“greenness” measured in August. 

 
 
It is clear from our results during the first growing season that our choice of mulches look very promising 
for altering plant growth and potentially plant water use (based on soil temperature). We thus expect to 
measure differences in plant water use. Canopy temperature is affected  by these mulches at this young 
age. It will be interesting to see how these treatment affect yield and nutrient uptake (2018). 
 

ADDITIONAL FUNDING RECEIVED DURING PROJECT TERM: None 
 
FUTURE FUNDING POSSIBILITIES:  

A proposal is being submitted to the Oregon Blueberry Commission in winter 2017/18 to 

determine the longer-term effects of these mulches on yield and plant growth. This longer-term 

objectives of this project are also part of a NIFA-SCRI grant being submitted (2018). Further proposals 

will be submitted in the future to grower organizations and/or federal agencies to determine the impact 

of these mulches on SWD management (certain treatments expanded to a larger scale). 

  

Mulch N P Mg K Ca S Fe Mn Zn Al

Black 1.98 0.08 0.15 0.80 0.67 0.12 17.4 ab 248 239 2.4 a 11.7 252

Black + Sawdust 1.79 0.11 0.15 0.78 0.71 0.12 23.8 ab 236 209 2.4 a 12.7 249

Green 2.31 0.09 0.15 0.82 0.71 0.12 17.2 b 271 258 2.4 a 12.1 282

Green + Sawdust 1.94 0.10 0.15 0.81 0.71 0.12 25.6 a 234 207 2.1 b 12.3 261

Sawdust 1.96 0.09 0.15 0.79 0.65 0.12 16.7 b 233 195 2.1 b 12.7 248

p-value NS NS NS NS NS NS NS NS NS NS

%

B Cu

0.0061 0.012

ppm

Mulch

Organic 

matter (%)
NO3-N NH4-N P       

(Bray I)

K Ca Mg S B Fe Mn Cu Zn Al

Black 5.3 a 4.4 2.1 1.9 196 5.9 42.8 9.0 13.0 0.28 367 25.6 3.2 3.4 1340

Black + Sawdust 5.0 b 4.4 0.5 1.8 200 4.8 33.4 8.0 17.4 0.28 377 26.6 2.9 4.1 1430

Green 5.1 b 4.5 3.8 2.4 218 5.6 37.6 7.8 15.2 0.32 379 33.6 3.2 9.6 1387

Green + Sawdust 5.3 a 4.3 0.8 1.9 203 5.8 42.6 8.2 14.0 0.27 376 24.4 2.8 3.4 1384

Sawdust 5.3 a 4.3 2.4 1.8 198 6.2 40.9 9.8 14.4 0.37 376 23.2 3.3 3.7 1392

p-value NS NS NS NS NS NS NS NS NS NS NS NS NS NS

mg/kg

pH

0.0443

Mulch

Canopy 

Area (m2)

Canopy 

Cover (%)

NDVI Min. Temp 

(°C)

Mean 

Temp (°C)

Black 2.24 25.5 0.537 14.4 20.3 ab 17.2 84 ab

Black + Sawdust 2.52 28.6 0.545 14.6 20.9 a 17.7 92 a

Green 2.28 26.0 0.571 14.7 19.9 ab 17.5 90 ab

Green + Sawdust 2.49 28.3 0.570 14.5 20.5 ab 17.3 95 a

Sawdust 2.05 23.3 0.543 14.7 19.5 b 16.6 76 b

p-value NS NS NS NS NS

Max. Temp 

(°C)

0.0524

Plant Height 

(cm)

0.0165
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