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Soil health shifts — 2 seasons of cover crop

Healthy soils provide critical ecosystem services for agriculture: biological processes for nutrient cycling, retention of Results of ?AR measurements from the Figure 2. Sodium Adsorption ratio (SAR), soi "s‘r(i;:wm;::rbm (50€) and total s°'sl.t:':°;i" (TN) per site
- : - - ) - _ . . e K -
mineralized nutrients as well as water conductivity and storage. Cover cropping has been demonstrated to have a large impact 2018-19 winter cover crop season . SleT-SAR . -
. . o R . R K indicated a decrease in sodicity under
on soil health in arid, irrigated agricultural systems of the Central Valley (Mitchell et al., 2017). Cover crop species mixes and R d ith s 5 s
functional trait selection have gained increasing attention, as a way to capture specific plant-to-soil effects and associated soil vegetative covers (RV, PM and SM) wit o
X . L L . significant differences (P<0.05) with g = =
health improvements (Cortois et al., 2016). Although short-term studies in the 1990s showed that cover cropping is compatible d A H , R
with almond production, this practice was never widely implemented due to remaining concerns over resource competition B>SM and B> RV at site M. g ‘ \ * :>§v
g, s > i
and operational challenges. This project addresses the increasing demand for soil-building resources and the adaptability of imilarl b d d d i
- : h I . R 5 ,
this practice for almond orchards in California. Similarly, we observed season-dependent 3 P—
trends of increased TN and SOC (P>0.05) 0 | 0s os
A in the top 15-cm of the soil with up to
Research Questions ° top 2> pro e e TR e w e e -
14% increases in both TN and SOC during ' ' )
i isi ; the cover crop Site T-S0C Site M- SOC Site K-SOC
1) To what extent does the selection and use of cover crops enhance the provision of multiple ecosystem : I i 1
1s
. . P . 2 " 16 14 7.4’4
services su‘ch as soil health‘ a.nd C and N f:yclmg in conventional aIn‘10ng orchards? + However, these factors (SAR, TN and SOC) s N u
£ 1 3
2) Does location along a precipitation gradient affect cover crop services? returned to near identical conditions i — o
across treatments following termination &0 o 0
of the vegetative cover. oz . %
Methodology Yk e e Vo ey Voo R ey
. « Biological indicators showed significant Site T-TN Site M-TN Site K-TN
+ Design: Randomized Complete Block Design (RCBD) with four * Covers were seeded from Oct 30-Nov 6 in 2017 and & : & o o o
! X (P<0.05) and site-dependent effects of 00 000 000
replicates from Nov 1-Dec 21 in 2018. A L R e s s
- . . . . . . . df h 1101 the seeded cover: higher enzyme activity Sy s -
* Field trials were established in conventional, commercial Covers V‘c'ief"e termlr!late rom Ma"(? 30-April 10in ) of C processors (BG and CB) was £ b= -
orchards in Tehama county (site T), Merced county (site M) and 2017 and from April 5-12 in 2018 (latest termination). A . . EI o e o
Kern county (site K). + Soil samples were collected at baseline, post cover observed in the PM at site M and higher g w w p
ith ei i mi ; crop termination in Nov 2018, during the cover food web enrichment index was % = =
* Cover crops (CC) vs{ere seeqed with e|the‘r soil mix (SM) (density € ° ’ e measured in the SM at sites T and M (not Nov Feb May Nov Feb May H e "
56 kg/ha) or a pollinator mix (PM) (density 9 kg/ha). The 2 cover establishment in Feb 2019, and post termination in pictured) o e P oy e o
crop mixes were compared to resident vegetation and/or bare May 2019. _ ' 8 = bare plots; RV = Resi ion; PM = Pollinator mix; SM = Soil mix
soil (B) as controls. * Soil carbon (SOC) and nitrogen (TN) measurements are
reported on a per-weight bass. Conclusion Growers’ Survey
H H 2 H - 1. significant soil improvements were found in all vegetative covers (resident Share your thoughts with us
COV r VEgetatlon blomass (g/m ) X 3 Sltes 2018 2019 vegetation and cover crop mixes), despite considerable differences in biomass at:
N . Figure 1. Cover vegetation biomass (g/m?) per site and per season production.
* Despite similar seeding rates and ‘g ) € (g{ Ip .p
N n ) A Site T -2018 Cover biomass Site M - 2018 Cover biomass Site K - 2018 Cover biomass
identical seed mixes, cover biomass o D - - 2. Cover cropping can significantly enhance soil enzyme activity, thereby
production and species composition o o - supporting soil nutrient cycling functions.
were site and season-dependent. Su w  pegrass
3 - - Vetch . ost soil quality improvements from cover cropping (i.e. occurre uring
3. Most soil quality i ts ing (i.e. SAR) d duri
+ Biomass production in the seeded [ % w % o the cover establishment. Or visit
. . Eom m 0 ® Mustard rvisit:
cc Compafed‘to RV V?r'ed W'ﬂ"‘ up LI I \ - é - i ﬁ ~Canola 4. Further continuation of the practice (>2 seasons) is necessary to observe -
to 2 x more biomass in the CC in . N . N & S substantial soil health enhancements. www.almondcovercrop.faculty.ucdavis.edu
2018, whereas there were little RV M sM 8 RV PM sM e o M
differences observed in 2019. Site T - 2019 Cover biomass Site M - 2019 Cover biomass Site K - 2019 Cover biomass
. o, f”" 000 o . We thank Project APIS and Kamprath Seeds for providing the seeds for this study. Financial support for this research is .
* _CC prOVIded better groun,dcover (%) %5‘” 500 0 yi;gmss provided by the Almond Board of California, the Western Sustainable Agriculture Research and Education graduate SARE’ N
in 2018 whereas RV prowded better gm a0 a0 % 4Vetch fellowship (WSARE), the CDFA Healthy Soils program and Annie’s Sustainable Agriculture scholarship. The authors would Ay
coverin 2019. S . 0 % = Clover also like to acknowledge the help of UCCE Centers (Glenn, Merced and Kern counties). We also acknowledge the help of s
gm 200 0 7 :;‘Z:::d the Gaudin, Horwath and Hodson labs for the support in conducting field work and sample analyses. Sustainable Agricuture
« In2019, the SM and PM contributed = g - I 0 I < canta
Refe 3 . .
7.8 and 8.1 g N/m? to the system, ‘ . o . L cirffs"f:.lm 2016. Plant-soil feedbacks: role of plant functional group and plant traits. Journal of Ecology 104:1608-1617. https://doi.org/10.1111/1365- (/ california
RV sM B RV PM SM B M 2745.12643 almon
respectively. B = bare plots; RV = Resident vegetation; PM = Pollinator mix; SM = Soil mix :::::Z‘:‘hjl:;salzszgi ﬁ;\:;/c/;o;;z:gg/igdlg;t/ll\\:tg‘:g;}gogge;gg health in an arid irrigated cropping system in California’s San Joaquin Valley, USA. Soil and Tillage




