Influence of Whole Orchard Recycling on GHG Emissions and Soil Health In a
New Almond Orchard
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Planting berms were established, broadcast
fumigated with chloropicrin, and double-line
drip irrigation installed.

In Jan. 2018, a 50-50 mix of Nonpareil and
Monterey on Brights-5 rootstock were
planted north to south with 17 x 20 ft
spacing (Fig. 1b).

~12.2 and 17.3 inches water were applied In
2018 and 2019, irrigation provided an
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Whole orchard recycling (WOR) incorporates orchard
waste on-site, without burning or moving the debris to
another location, preventing the release of air pollutants into
the atmosphere. When mulched into the soil, high carbon
(C) containing amendments like woodchips increase soil
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Gas flux chambers (Fig. 4) were installed to
measure differences in GHG flux and soil N pools
In the tree rootzone (A) and the inter-tree spaces
(B) where applied nutrients are not taken up.
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WOR plots of the same size were

Figure 1a. Excavated trees were chipped with EStabI_IShed'_ _
a Peterson horizontal grinder and spread  Baseline soil organic C, total N, pH,

with modified manure spreader. electrical conductivity (EC), and
soluble and exchangeable cations
were determined (data not shown).

s * \Woodchip biomass was estimated

Mid-summer nutrients
were no different between
control and woodchipped
trees in 15t or 2" year of

Orchard N fertility applications were 2.4 times larger than the standard recommendation for newly

planted orchards in the 1%t year, however rates were reduced to half guideline rates in the 2" year. Tree size was no different
between conventionally managed and woodchipped trees by the end of 2019. This suggest managers may need additional

4 growth. Trees reached fertilization at planting, but standard fertilization practices can resume in the 2"d year. Further research is needed to pinpoint the
satlsfactory N content optimal timing and necessary season long fertility rates in the first growing season after recycling. Woodchip treatments had

= (3.1%) in 2018. N tissue higher N,O and CO, emissions compared to controls in the fertigated drip line during the first two years after orchard recycling.
Compared to the control, higher N,O fluxes in the woodchip treatment were observed during the first four days after fertigation;
other times they were consistently similar. The woodchip N,O EF ~1.1% (2018) and 0.634% (2019) was greater than the control,
but comparable to levels reported for many crops. N,O and CO, fluxes greatly declined after early to mid summer in the 15t year.
Data collection and analysis of the impacts of WOR and orchard management on cumulative GHG emissions iIs ongoing. Soll
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Q@ l,@ ﬂ based on the dry weight of

woodchips (>2 mm) in 1 ft® soil
a mon S from several randomly selected

locations within each plot In

f levels were lower in 2019
but adequate for non-
bearing trees (Table 2), no
= Visible signs of nutrition

AlmondBoard.com December 2017 and October 2018. Figure 3. Almond trees replanted after stress were observed organic matter and total N levels initially declined in the first year after replanting, but it is expected levels will increase in
WOR: 1st year November 30, 2018 (left) "o le (Figure 3) consecutive years as has been observed in long-term studies of the effects of WOR on soil conditions.
and 2" year October 2019 (right). ' US DA Acknowledgements
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