Soll Core Sampling is not Reliable for Assessing Biodegradable Mulch Fragments in Soll
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INTRODUCTION TABLE 1. Mulch treatments, manufacturers and percent RESULTS
biobased content (provided by manufacturers) for three | o | N | _
> Biodegradable plastic mulch (BDM) emerged several experiments at Mount Vernon, WA and Knoxville, TN in 2015 TABLE 2. Maximum, minimum and average percent mulch recovered from the field after soll incorporation, using core
decades ago as a new technology for crop production and 2016. sampling (10.16 cm by 15.24 cm) and the weight method at Mount Vernon, WA and Knoxville, TN in Fall 2015.
> The relatively high purchase price of BDM compared Treatment Manufacturer Bio-based Percent mulch recovered
with polyethylene (PE) mulch appears to be a primary Y0 Mount Vernon. WA Knoxville. TN
factor limiting widespread adoption Expt.1 BIioAgri® BioBag Americas, Inc. 20-25 % ’ ’
' Dunedin, FL . . . .
> There is also concern regarding the level of mulch Exp. PLA/PHA SnatmenEl Hn 36 %% Treatment Maximum Minimum Average Maximum  Minimum Average
biodegradation in the field following soil-incorporation Naturecycle gUSIFo”t‘ B'O\F/’\';S“CS’ Al BioAgri® 99 14 46 87 49 68
. ) .. urlington,
and impacts on soll health and productivity of Organix Organix Solutions, Maple <10 % Exp. PLA/PHA 7 34 o4 83 8 43
subsequent crops. Grove, MN - 2 13 18 , o
> Currently, there is no standard field method to measure 52%?;%3‘9 Fiimtech, Allentown, PA <1% Nature.cycle
BDM remaining in the soll after incorporation. WeedGuardPIus Sunshine Paper Co., 100 % Organix & 36 53 88 50 2
AU, G0 PE reference 83 44 59 - - :
Expt. 2 . . 0
| h o 2 3 Exp. PLA/PHA Experimental Film 86 % WeedGuardPlus 30 19 24 0P 0 0
' \i | ' | abeik | a PE reference plot was not included at Knoxville.
: '-],« ¢) T b \WeedGuardPlus was almost completely deteriorated prior to soil incorporation at Knoxville (Ghimire et al. unpublished).
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(1) Develop a reliable method to measure the amount of o018 S ! s | = E 8 § o
mulch recovered in soil samples. 6 o ¢ o 8 i I
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(2) Determine the sampling area needed to confidently AT ! i L — Area (cm2): Wl 8 o °
estimate how much mulch remains in the soil. Fig. 2. Field experiment with 5 BDMs and 1 PE mulch at i s === o — X x -
(3) Calculate the number of soil samples needed from WSU Mount Vernon NWREC in 2015. 2 Area calculated with weight method Sample size
the sample area. Fig. 4. Anglysis of covariance for area of mulch (cm?) _obtained from two Fig. 6. Simulation of sample size (cores per plot) to find the minimum
methods, image and graph paper, as compared to weight. Image under- adequate number of soil core samples; the minimum number of soil samples
MATERIALS AND METHODS o oem | dem o o Sem o estimates area, graph paper over-estimates, compared to weight. is 50, indicated by arrow, to provide a stable measure of the amount of mulch
f| som]l P soem 3 gt [ T T T TT] mapomss Cotlourfor wikik i Godkon e remaining in the field after soil incorporation in Experiment 3 at Mount Vernon,
This study included three experiments: EEEEEEEE -~ WA in 2016. Horizontal line at 20,000 cm? indicates the amount of mulch tilled
1) 5 BDMs were soil-incorporated, 5 soil sampleswere || || —— | [T 11| | 1t & in the plot.
collected randomly in each plot, representing 0.6 % of . EEEOmEEE CONCLUSIONS
the soll in the plot (based on volume) (Fig. 3). o [ & _
2) 1 BDM was soil-incorporated, 15 soil samples were = 1 . g » The Wel_ght method was found to be most accurate for
collected from each plot, representing 1.7 % of the soil | ENEENEER c - measuring area of mulch fragments.
. e . | | 1 ] et e LRl rll 0 8 | |
in the plot (Fig. 3). 1o ourtrret FHHHH > More mulch was found on the side of the plots than in the
3) 1 BDM was soil-incorporated, 128 soil samples were . ; EEENT N center or ends.
collected from each plot, representing 79 % of the soill o — B e 1] : . .
in the plot (Fig. 3) P P J o . o —— : | o » At least 50 soll core samples are needed to obtain stable
P J- ). . r';'gl'cf]' f?;;g*;‘r‘ftfgs"f results on the amount of mulch in the field
. . . . - a . . " ngn .
=xperiment 1 was camed outin 2015 at 2 locations: . shown by contour lines » High variabllity between samples in the amount of mulch
Mount Vernon, WA, with a cool, humid climate and Skagt i I (number along the lines recovered indicates the soil core sampling method is not
silt loam soll; and Knoxville, TN, with a hot, humid climate 2 »  jndicate area of mulch, accurate. and new methods are needed
and Shady loam solil. Experiments 2 and 3 were carried D cm? petf_ sample ,atth ’ '
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Image methods to see the relationship among these 5 i 2016. Closely spaced
methods. The weight method was used for all other ' S | . lines indicate more
analysis as it was found to be the most accurate method. S b C%"_‘lce”t_gatl'on of mg'Ch’
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