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By definition, anything that was or is alive is considered organic matter because it contains
I Save the Date! | carbonbased compounds. This article covers some ofcthesiderations around using organic

Healthy Soils | amendments, often used in both conventional and organic production.
and Field Crop
Meeting Organic amendments help build soil microbial communities because they are a food source for

microorganisms. Soil microbes are critical for nutrientiogcand building soil structure because
1 Organic soil aggregates are held together by organic compounds produced by microbes, by fungal
Amendment hyphae, and by plant roots. The most common types of soil organic amendments for production

Management agriculture are manure, compost, andop residue (including cover crops).

Why we care about carbon (and C:N):

i UsingCompost
Soil carbon is important in all farming systems because of the role it plays in building and

1 Cool beans! maintaining soil microbial communities. In addition, soil microbes@sponsible for many
parts of the N cycle, like converting ammonium to nltrate the form of nitrogen most commonly
 AlfalfaHay taken up by plants. Even if there is § S

sufficient total N in the soil,
microbial processes will be slowed f&a
by reduced activity due to low soil |
carbon, cold soil temperatures, or
inadequate soil moisture.

9 Upcoming
Meeting

The amount of carbon to nitrogen &
(C:N) affects microbial breakdown
of organic amendments, and thus &
potential nitrogen (N) release. Lik
us, microbes have dietary needs
that have to be met. The ideal diet 1
for microbes has a Cifdtio P!

between approximately 20:1 and Turkey manurdor use as a soil amendment

Sl 25:1. Nitrogen is present in the sail andorganic fertilizer
Sard Light Save the Date!
UCCE Farm Healthy Soils and Field Crop Grower Meeting
Advisor
SutterYuba and February 19’ 2020
ColusaCounties UCCE Office, Yuba City

Agenda and more detailsotcome!

Cooperative Extension Sutt&uba Countie§ 142A Garden Highway, Yuba City, CA 958D
Office (53082275158 Fax (530) 6733688 http://cesutter.ucanr.edu/
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FYR Ay &a2Af o+ 0SNW 2KSYy YAONRo6oSA O2yadzyS YFGSNRIE ¢
from the soil profile for their own use, making it unavailablé 2 YSGAYSa OF ftf SR adGASR dzLJ
permanently lost from the system as with N leaching or volatilization. Rather, it is unavailable in the short term until
the microbes die. When microbes are consuming material with a lower C:Nhatidheir ideal diet, they are

releasing the N that is in excess of their dietary needs that is imatedgiavailable for crop uptake.

Considerations for Material Selection:

Material CostsWith organic amendments that are high enough in N to be used as an N source, cost per unit N is
more relevant than cost per unit weight. However, this may not be the only consideration. How much the material
costs to transport and spread can eat into ydattom line quickly Watch for percent moisture becausigs affects
nutrient calculatonst y £ 2F R 2F O2YLlRad yR AGQa SELSyarodsS (2

Calculate the true cost of organic amendments when deciding what material to use, including percent motsgire.
includes product versus management costs to estimate how much a pound of N actsdlywith each product for
the growing season. In the short term, the goal may be to meet the demand ofcymrentcrop. In the long term,

the goal is to build sbstructure and fertility.

Material EfficiencyFresh manures can contain a large proportion of ammonrNiand can lose a substantial

amount of N to the atmosphere if they are not tilled in the same day they are applied. The C:N ratio of the material
affedas both the amount of N that will released for plant uptake, and the time in which the N will become plant
available. Materials with a lower C:N ratio are broken down more rapidly. Thus, organic materials need to be
applied in larger quantities and eanlian the season to meet crop N demand, especially in the first year of
application. In contrast, synthetic N fertilizers provide the opportunity to apply-$¢ason, or through fertigation or
sidedressingfor peak uptake. Watch manures, as they can bls@a source of weed seeds.

Potential Risks:

When applying manure or manwtesed compost to meet crop N needs, there may be over application of other
nutrients. This is because:

9 These materials contain micro and macro nutrients other than N.

1 They are lowein percent N (and other essential nutrients) than synthetic fertilizer and require higher
application rates to achieve crop nutrient needs.

1 Organic N needs to be mineralized in order to be plant available and not all the N will become available for
the current crop.

For example:

If you are planting corn and plan to apply composted chicken manure to meet crop N demand, you can expect
approximately 35% of the N to be mineralized in year one (Resource #2 below) and available for plant uptake. Whil
nutrient concentrations can vary due to bedding material and maturity of the compgstalchicken manure
compost(sometimes referred to alsroiler chicken littey has a nutrient content of 44 Ib N, 26 Ib phosphorus (P), and
33 Ib potassiuntK)per ton (Resowe #3 below).

Based orCDFA fertilization guidelinesecommended total N application rates for corn are generally2T® [bN/A.
[ SGQa | dadzyS 2dzNJ 32+t A& Hup 0 bk! F2NI GKS OFf Od |
year one, you will have to apply a higher amount of compost to ensure enough is available for your crop in that yea

225 Ib N required- 0.35= 643 Ib N/A needed to apply to meet corn demand

Given the amount of N in each ton of compost, you will need to apply
643+ 44 = 14.5 tons/A of compost (29,000 Ibs of material).
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How much phosphorous will be in that compost application?
14.5 tonsx 26 |b. P/ton = 377Ibs.of P/A (this is 867 |b,Bs)

According toaCDFA fertilization guidelineB should be applied based on crop removal an8®(b of ROsare
removed when corn grains are harvested from the field and 80 Ibs with silage corn.

This means, that you are applyingl8 times more P in one year than your crop ne€asisider the nutrient loading
that will occur if these elevated manure levele applied year after year to meet the crop N demand.

It can be challenging to balance nutrients with organic materials and when possible consider other sources of
amendments with different levels of NPWhile there is no inherent risk having too muchP to your crop, P
contaminates waterways when soil moves off the field through erosion and is one of the main drivers of
eutrophication. In addition, some organic amendments can be high magaltcan lead to salt build up in time.

Efficient applicatiorof organic amendments is important. In conventional systems organic amendments can be
supplemented with synthetic N fertilizer to optimize N application without excessive application of other nutrients.
In addition, synthetic N can be applied to meetgid need during peak uptake, when N from organic amendments
may be released too slowly to meet crop demand. In certified organic systems, consider incorporating legume cove
crops into your rotation to ensure adequate soil N levels while reducing thefriskerloading other nutrients.

If organic amendments are added consistently year after year, the soil structure is improved, which reduces the risk
2T az2Af SNRaAz2yd LYy FRRAGAZ2YZ b OedftSa OFry m&02YS i
become available in future years although this is hard to account for in N budgeting. Organic amendments can buil
microbial activity, soil structure, and soil health. However, they should not be managed to meet annual crop N
demand as is done wittyathetic N fertilizer.

Resources:
Two new, and very useful, resources by UCCE Specialist Daniel Geisseler and UCCE Farm Advisor Margaret Lloy

#1 A worksheet to help calculate and manage N from organic sources:
https://ucanr.edu/blogs/capitolcorridorsmallorganicfarm/blogfiles/57917.pdf

#2 Release rates from orgammendments:
http://geisseler.ucdavis.edu/Project Organic_Tomato_Flier.pdf

#3 A very comprehensive publication called Fertilizing with Manure and Other Ofgaritdments from the Pacific
Northwest:https://pubs.extension.wsu.edu/fertilizingvith-manure

Although this is not specific to California, most of the information is relevant to owneghis publication covers a
wide range of concerns from food safety concerns to effective application strategies.

CDFA Corn Fertilization Guidelinkeps://appsl.cdfa.ca.gov/éttilizerResearch/docs/Corn.html

Using Compost
Sarah LightUCCE Farm Advis&utterYuba and Colusa Counties

Compost can be a great soil amendment but what is it? By definition, compost is any product that results from the
decomposition obrganic material. Since the material that goes into compost can vary widely from food and yard
waste to wood chips to animal manure, the fertility and benefit to agronomic productivity is also quite variable. Not
all compost is the same and the expectestfprmance of a compost on a farm is related to the starting material and
properties of the finished product.
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While all composts will have the benefit of adding organic matter and increasing soil carbon, the benefits of which
are outlined in the article atve, not all will be suitable to meet the nutrient needs of a crop. Marhased

composts are higher in fertility than green waste (i.e. yard trimmings) and it would be very difficult to meet crop
nutrient needs with green waste compost. For example, wétlgicalchickenmanurecompost has a nutrient

content of 44 Ib nitrogen, 26 Ib phosphorus, and 33 Ib potassium per ton, a typical yard debris compost only has 18
Ib nitrogen, 3 Ib phosphorous, and 8 Ib potassium per ton (Reference #3 above).

There are advantages and disadvantages to using
compost over fresh materials. The volume of compostg
versus fresh material generally decreases byG8% and
compost is easier to spread. Compost has a lower risk
containing weedseeds or pathogens and is less likely tg .
degrade water quality. Since compost has already beg
decomposed, it contains more stable carbon and less
carbon is lost to microbial decomposition. This means
that less nitrogen will be tied up for a high C:N ratio
composted material than when applying the fresh for
of the same material. However, this means that compd
can also be very slow to release nutrients. Compost ¢
improve the physical, biological, and chemical properti
of a soil including reducing@sion, increasing water
holding capacity, and moderating soil temperature. FoF——

these reasons, compost can be an excellent soil builde Loadingand spreading compost.
and can lead to improved soil function, but it is

important to evaluate the properties of the compost before applicatio know what you are using it for.

This is a good time to start thinking about compost. There are cost incentive programs for compost application
through the CDFA Healthy Soils Program. If you are thinking of applying compost these programs can be a great
opportunity to do so. In additiorheginning in 2022 cities and counties in California will be required to provide an
organic material recycling collection service. This means that the supply of yard and food waste compost is likely tc
increase. In addition to the efarm benefits of compst applications, the bigicture benefits of compost are

diversion of organic materials from the waste stream and reduced methane emissions from landfills. Contact Emily
[20Stt +d GKS /719 2FFAOS Ay , 22 | @aewt,baoc661a8 Y2 NB A
ejlovell@ucanr.edu

COOIBEANS!
Rachael Long, UCCE Farm Advisor;YalkmeSacramento

LOQPS NBOSAGSR aSsgSsadble beanprivpditlidhissuksyfetentli Calfoina RogductiRry®hich
s 02 akKl NBo®

1) Can | save my dry bean seed for planting® S & K2 NIi I ya s SNJ A& & a l-gblindtéddso 5 NEB
thereg 2y QU 0 S Y dzOK tiposshility @ impuNtiesy wiherogkoyimy seed saved from yoman
production fielés. However, saving seed for replanting is risky for a number of the following reasons.

Disease Risk®@ne of the most common and serious diseases of dry beans is beana@omosaic virus (BCMV), an
aphid transmitted and seed borne disease that weakens plants, resulting in yield losses. Most dry bean varieties
ANRSY AY [ FEATF2NYAL KFE@GS (KS &L ug®PM Gudeli@pyatish Kiidoy 3  NB
Fff o {2YS KSANI22Y (@L)Sa Yle y2i KI @S @ANHza NBaAa
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scale fields of dry beans heavily infested with BaGMY came from infected saved seed, resulting in no yields. One
cannot tell the difference between infected versus clean BCMV seed, as the disease is internal to the seed coat.

Do you have quality seed® second issue in saving seed is seed quality (@nnirgation problems), which can

depend on how the beans were handled from harvest to cleaning to storage. Dry beans are highly sensitive to injur
especially in western states production where hot, dry summers cause excessive drying and brittle seexdakdi
them susceptible to cracking, splitting, aimiernal damage, especially durih@rvest, which in turn affects seed
GAAZ2NI YR ASNNXAYIGA2yd 5NB o060Slya Ydzad 0SS KIFIyRtSR gA
with higher bea seed moisture and®lv moving harvesters (e.g. ERysBean Harvestgro protect the seedln

addition, specialized bean seed processors must use care during seed cleaning and conditioning, such as having
rubber bumpers at positions where moving seedatact hard surfaces in equipment or storage containers, to

ensure high quality seed. Never drop sacks of dry beans destined for planting as this can cause internal damage,
leading to poor seed vigor.

Overcoming Seed Problemi$you save your dry bean seed for planting, you might have to seed more heavily to
overcome any germination issues associated with any low quality, low vigor €e®e: plants are up and growing,
0§KSNB akKz2dzZ RyQid o6S I ye yisedanipirnit Beglth andyieMNBa2 i€ SoNdqalty séedl ¢
woy Qi LINR RdzOS Iy | Rfdaferipodkpednaftiés woukdlbei limitdtl® eady@®@establishment (e.g.
RFEYIF3ISR aASSR 2dzald 62y Qi 3ISNXNAYI G Sherd & sHipsBndhe fiel,finf o6 Se& 2
general, beans are hardy and generally will fill in the spaces and once they are growing well.

PennyWise, Pound FoolishThe reality is tht it may be best to invest icertified seed of high quality to ensure a
good crop. A lot of effort goes into breedihggh quality planting seed (especially hybrids) with a rigorous seed
certification process. This includes seed that is free of pests, weeds, and diseases andheueatiety being
planted. Germination tests are done by companies to ensure good, uniform seed emergence after planting.
Investing in certified seed is worth its weight in gold and always a good choice.

2) Why are some beans hard to cooRXarmer recenthshared that his black turtle beans were rejected from

YIN] SG 0SOFdzaS G KS §VBat obuld causeyordokiayAsaubkfalthdn likeytthis @was due

to the crop being too dry when harvested (as indicated by major physical damagetiedheseed during

harvesting) or changes in the starches making them resistant to water imbibition. Excessively dry crops can result i
hard seeds (e.g., too dry to imbibe water), which would create a problem for cooking. Cooking generally breaks har
seedcoats and softens seeds eventually, but this could delay the imbibition or extend the cooking time. This would
be easy to check by putting some seeds in wet paper towels overnight and seeing how many are swollen versus st
hard and dry. If that is the eson for the rejection, the farmer could put the seeds in higher humidity and raise their
moisture content slowly via vapor phase until there are no more hard seeds, and this might fix the problem.

3) Soil borne diseases can be related to soil compactibi St LJZ LA figl$ @IRo d diy Kdar field this fall

with low pod set brings to mind the need for a reminder to pay attention to soil compaction issues, especially in wet
8SIFNEP® ¢KSNBQa | GSyRSyoOe (2 LldithKneddo ndi& GontfastsS Althoagh LI |
this seems like a high priority, the reality is that one might be further behind by planting too early, before soils have
a chance to adequately dry out. Working wet soils compacts them, leading to low wateaiidiiirpoor soll

aeration, weaker plants, and higher disease pressure. Healthy plants are better able to withstand soil borne
diseases.

This particular bean field had significant problems Vtisarium root rotandsouthern blightdiseases that are

most problematic when plants are stressed. Based on discussions, we think that the bean field was worked too soc
after the 2019 Memorial Day rains-{3ches fell that weekend). This likely resulted in soil compaction issues that
weakenal plants, making them more susceptible to diseases. This disease problem, combined with high
temperatures during bloom, along with lygus bug and mite pressure, were the likely causes for lower pod set in the
field.
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yOS az2Aiafa 02 YL hém BEckAPayCatentisn toNdnd preparaiiodRckisgling/disking) to ensure
KSNE INB y2 KIENRLIYya Ay GKS FASER LINA2NJ (2 LI FyaGAy
I OdzZ GAGI GA2Yy A& 2dzal Isdils. Beashg doifiorghnit mattbkMdh Bdmpostdr/céver T 2
crops will also help with soil structure, aeration, and drainage. See an article from our Summer 2018 newsletter for
more information on strategies to avoid and manage soil compaction (cliclotlogving link):Agronomy Notes

4) Garbanzo seed splits from rain damage (Rachael Long and Sarah. Liglet)ate May rains (Biches over
Memorial Day weekend) caused some cdanage to garbanzo beans in the Sacramento Valley. Seeds that were
physiologically mature absorbed water through the pods and started to germinate (swelled and split, see photo
below, top row germinating, bottom row healthy). Cool, wet conditions did ast long enough to actually see full
germination (e.g. no root development). About 17% of the crop was affected at cleanout at harvest.

Garbanzo germination in seed pods is rare here in California due to our hot, dry summers when garbanzos are
harvested.titakes a long, extended period of cool, wet weather for germination in the seed pods to happen. We
collected pods in the affected field and soaked them in wet paper towels at room temperaturedfys2 No seed
splitting was observed in seeds in podseaf24-hours; it took nearly 48 hours of continual wetting to see the seed
splitting symptoms (early phase in the germination process)

Splitting affects canning quality, as there can be no seed cracks or splitting, for meeting canning quality grade. Se
conditioning (cleaning and sorting out poor seed) can be done to improve seed quality in affected fields.

Overall, garbanzo yields in California were down about-168% due to high rainfall and wet conditions in 2018
In general, for garbanzo productiothe Five Points area averages-3P sacks/ac (cwt/ac), Stockton area-23
sacks/acre, and Sacramento Valley area, 17 sacks/ac.

Photo: Garbanzo beans in the initial germination phase (top row)
from excessive rainfall in May 2019; bottom rbealthy.
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New heirloomtype common dry beans available for farm trials with bean common mosaic virus (BCMV)
resistance

Heirloom type common dry beans are valued for specialty markets for their lively colors and unique flavors for a
variety of bean dishe(Photo 1). Travis Parker, UC Davis PhD student, has been working on breeding varieties of
KSANX 22Y o6Stya GKFG OFNNE GKS aL 3ISySésx O2y FSNNAy3
RA&ASIFAS 2F o0Stkya (KIF{Qasn#sdiit heNdmingasaed).Sképhokb@owifoyBEMY S S R
symptoms.

Yields of these new varieties are superior to similar types of beans that are susceptible to BCMV (Table 1). The ne
varieties were compared with similar parent heirlooms in trialsih'2o> a2y 4 SNBe&é> FyR {ly 5
interested in obtaining seed for small scale trials, please coRachael Lon@flong@ucanr.edwr 530666-8143).

The varieties should be released for larger sc@aimgs by CCIA (California Crop Improvement Association) in the
next few years.

Watch for Boron Toxicityl-or Yolo County, watch the boron content of soils and water; heirloom beans are
common beans and sensitive to boron at-0.85 ppm. Boron plant daage symptoms include leaf burn (see photo
3, taken in Yolo County in 2019), resulting in standel®sgeld decline, angoor quality seed

Photo 1. New heirloom dry bean varietjegith bean common mosaic virus (BCMV) disease resistance.
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Photo 3. Dry bean seedlings affected by boron (left) versus healthy plants (right). Commonreea
sensitive to boron at 0:8.75 ppm; lima beans at 0.760 ppm, garbanzos at <Lppm, and
blackeyesat 2.5 ppm.
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Chlorpyrifos (Lorsban) ban in 2020

Table 1. Heirloom common dry bean varieties with bean common mosaic virus (BCMV) res
available from UC Dauvis for-6&rm demonstration trials with yield improvement compared tq
virus susceptible types. Contact Rachael Long for seed6@38143).
Heirloom varieties with Heirloom parent Growth Habit Yield
BCMV resistance improvement
Southwest Gold Zuni Gold Medium-compact +296%
Anasazi Anasazi Somewhat viney +131%
Rio Zape Rio Zape Viney +68%
¢A3ISNDa ¢A3ISNDa Medium-compact +39%
Sunrise Zuni Gold Somewhat viney +68%
Good Daughter Stallard| Good Mother Stallard Viney +81%
Southwest Red Anasazi Medium-compact +424%
ALFALFAAY

The end is near for chlorpyrifos (Lorsbasgin California crops. This results from an agreement betwberCA
Department of Pesticide Regulation {ORR) and pesticide manufacturers to withdraw their products beginning in
February of 2020, for all forms of chlorpyrifos, including mixtures (elgal€oThis is a major issue for alfalfa, since

it is one of the most popular widgpectrum insecticides for management of key alfalfa pests, including weevils and

aphids UC IPM for Halfa hay).

Photo:Alfalfa weevildrva, a key pest in Califorrédfalfa fields in the spring months (Januduay), reduces yields
and quality from feeding on the foliage.

1UC Statewide |PM Project D
© 2000 Regents, University of California
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What are the Alternativesnfortunately, there are few alternative practices for weevil contidlere are no

effective resistant plant varieti biocontrol is limited, and cultural practices have significant taffie with yield

and forage quality. The only current effective management practice to control this key pest is the use of insecticide:
Examples include pyrethroids like Warrias, wél asSteward, Malathior{no residual) and Entrust (spinosad used

for organic production for suppression of weevils with 70% control). However, these insecticides have their own
limitations. Weevil resistance to pyrethroids is beginning to be a probecughout the western states, including
select areas in California such as the Intermountain and Low Desert production areas. Steward is a stomach poisol
and works best under warmer temperatures when weevils are actively feeSmge growers tank mix Makaon

with Steward for quick aphid and weevil control, but watch the Malathion as it will move offsite in water and has
caused surface water quality problems (impairments) in the Sacramento Valley.

Critical Need for AlternativeslUCCE isontinuing to screen insecticides in the field for weevil control. In the
meantime, following UC IPM guidelines for managing pests, including selecting locally adapted varieties with high
levels of pest and diseasesistance, are important steps faranadng pests and reducing reliance on pesticide use

in alfalfa fields.

ANR NONDISCRIMINATION AND AFFIRMATIVE ACTION POLICY STATEMENT FOR UNIVERSITY OF CALIFORNIA.

May, 2015.1t is the policy of the University of California (UC) and the UC Division of Agriculture & Natural Resources not to efigegmiiration against or
harassment of any person in any of its programs or activities (Complete nondiscrimination policy statecaem be found at
http://ucanr.edu/sites/anrstaff/files/215244.pdi @ Ly |j dzZA NASa NBIF NRAYy3I ! bwQa Yy2YRAAONAYAYL(GA2Yy Lkt A0
Officer/Title 1X Officer, University of California, Agriculture anthifdéaResources, 2801 Second Street, Davis, CA 95618, (5303950
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UPCOMING MEETING

Farming in the
New Normal

A workshop for growers on agriculture and climate
Exploring how your operation can adapt and thrive in a new climate reality

Topics Include:

JANUARY 7, 2020

e Coping with extreme weather 8:00 am - 4:30 pm

e Soil health and climate adaptation
e Optimizing irrigation water use Ulatis Community Center

e Grazing system strategies for drought [ 1000 Ulatis Dr.
Vacaville 95687

e Pest control in a changing climate

Register at https://www.brownpapertickets.com/event/4429010

Early Bird Pricing: $30 General Tickets (after Dec. 7th) : $40
Lunch included in price of admission
Persons with disabilities who require alternative means of communication for program information (e.g.,
Braille, large print, audiotape, American Sign Language, etc.) should contact Wendy Rash at 707-448-0106
ext. 111 or contact USDA through the Federal Relay Service at 800-877-8339. The USDA is an equal
opportunity provider, employer, and lender.
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Climate Hubs
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