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In 2016, brown marmorated stink bugs 

(BMSB) were found in two of the 20 BMSB 
traps we placed from Freeport to Walnut 
Grove. In Freeport, 3 male adult BMSB were 
found in a trap in late Sept. and Oct. 2016 
(one was found there in Oct. 2015). Also, in 
early summer, 3 male adults and 2 nymphs 
were found in a tree near a vineyard by 
Clarksburg. None were caught in additional 
traps placed in the vicinity, and none were 
found in the tree foliage, other nearby plants, 
or in the vineyard. The presence of multiple 
adults and nymphs indicates a population 
may be starting to build, but it is a good sign 
that none were found past mid-July. 

Unusually warm temperatures occurred 
in Sacramento in Feb. 2016, including 10 
days in the upper 60s F and eight days at or 
above 70°F (Fig. 10); this warmth brought 
out overwintering adults in large numbers 
very early. The first eggs and nymphs were 
found earlier in 2015 than in 2014, and also 
earlier in 2016 than in 2015. Then a heat 
wave occurred in late July 2016, with seven 
days at or above 100°F, including two 104°F 
days. Likely due to this heat wave, Sacra-
mento trap counts sharply declined from late 
July through mid-August, and the September 
trap counts were far less than in the two 
previous years. 

In order to determine the lethal high 
temperature extremes of BMSB and efficacy 
of commercial heat treatments for control of 
the bug in export shipping cargo, researchers 
in Virginia exposed adults in petri dishes to 

varying high temperatures in a petri dish 
containing a water wick (Aigner and Kuhar, 
2016). Fifteen minutes of exposure to 122°F 
killed all bugs, as did 1 hour exposure to 
113°F. Adults exposed to 95, 100, 104, 108, 
and 113°F for 4 hours killed 5, 12, 38, 91, and 
100% of the adults, respectively. The Sacra-
mento heat wave in July likely killed a large 
proportion of the adults during the hot 
period. More importantly, nymphs are likely 
far more heat sensitive, and the heat wave hit 
just before the first generation nymphs 
molted to adults. 

It could be that the potential for serious 
BMSB damage on farms will be lowered by 
extended heat waves and by the lack of large 
numbers of crop and non-crop host species 
surrounding local orchards, compared to 
corn and soybean crops and the forests in 
mid-Atlantic states dominated by major host 
species. But then again, pome fruits and stone 
fruits (other than plum) are major host crops 
in themselves. Grapes are not a major host, 
but BMSB has caused damage in East Coast 
and Oregon vineyards, especially on the 
edges. 

In Sacramento, our trapping study 
showed that pyramid traps (free-standing) 
caught more nymphs than experimental dou-
ble cone traps (tied to tree branches), but an 
identical number of adults. Also, traps with 
Rescue lures caught significantly more BMSB 
than those with three other lures. As in past 
years, traps caught significantly more 
nymphs than adults.

Brown Marmorated Stink Bugs Slowly Spreading; 

Heat Knocks Them Down but Not Out 
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Wednesday, February 8, 2017 

Walnut Grove Library Meeting Room, 14177 N. Market St., Walnut Grove, CA 95690 

 (Same building as Ag. Commissioner Office in Walnut Grove) 
(a wheelchair accessible facility) 

Units applied for 

1.5 hours Calif. Department of Pesticide Regulation (DPR) units and 

3.0 hours Calif. Certified Crop Advisor (CCA)  

Sponsors: Sacramento County UC Cooperative Extension, Calif. Pear Advisory Board, and 

Pear Pest Management Research Fund 
 

Agenda 
8:00 Refreshments 

8:25 Welcome and announcements 

8:30 Evaluation of new bactericides for control of fire blight 

Jim Adaskaveg, UC Riverside Plant Pathology Dept. 

8:50 Comparison of products and timings for control of fire blight 

Phenology and distribution of brown marmorated stink bugs and new threats to farms 

Notching to stimulate shoot growth on lower trunks of trellised trees 

Chuck Ingels, UCCE Sacramento County / Capitol Corridor MCP 

9:40 Development of marker‐based breeding technologies for pear improvement 

Sara Montanari, UC Davis Plant Sciences Dept. 

10:00 Break 

10:20 Discussion of pear research priorities 

  Bob McClain, Calif. Pear Advisory Board 

10:30 Research on rootstocks and orchard systems 

Update on fire blight and pear scab research 

Rachel Elkins, UCCE Lake & Mendocino Counties 

11:20 Weed management and fertilization in organic Washington orchards 

 A look at high-density Washington apple and pear orchards 

Chuck Ingels, UCCE Sacramento County / Capitol Corridor MCP 

12:00 Lunch – Provided by the Calif. Pear Advisory Board 

 

 
Wednesday, March 1, 2017, 9:00 AM to 12:00 PM at the Old Sugar Mill, Clarksburg. 
 

 
Rather than a stand-alone county department, we are now a multi-county partnership. The Capitol 
Corridor MCP has a new web site that includes all our counties (Sacramento/Yolo/Solano): 
http://cecapitolcorridor.ucanr.edu/.  My web pages can be found here: http://ccag-eh.ucanr.edu/.
  

2017 Sacramento River District Pear Research Meeting 
 

 

 

Clarksburg Grape Day – SAVE THE DATE 
 

 

 
New Web Site – UC Cooperative Extension, Capitol Corridor 

 

 

 

http://cecapitolcorridor.ucanr.edu/
http://ccag-eh.ucanr.edu/


3 
 

 
An excellent source of online soil data and 

information is the Web Soil Survey 
(https://websoilsurvey.sc.egov.usda.gov). It 
is operated by the USDA Natural Resources 
Conservation Service and has soil maps and 
data available online for nearly all U.S. 
counties. Soil surveys can be used for general 
farm, local, and wider area planning. 

Once you click the big green button (Start 
WSS), the basic strategy is to first enter the 

address (link on the left). Then, using the 
icons above the map, increase or decrease the 
area in the map and then click on Area of 
Interest (AOI) rectangle button and mark the 
area to be mapped. Then click on the yellow 
Soil Map tab to learn about the soil types and 
characteristics. 

A mobile app is available that uses your 
phone’s GPS to allow you to quickly find the 
soil information where you’re standing.

 
According to the 2014 USDA-NASS 

Organic Survey, Washington State was the 
largest U.S. producer of organic apples, har-
vesting 429 million pounds (over 90% of U.S. 
fresh production) from about 14,000 acres, 
with an estimated farm gate crop value of 
$210 million. In Oct. 2016, I spoke at an 
organic orchard floor workshop held in 
Wenatchee, WA, that covered organic weed 
and nitrogen management. This article is a 
summary of the practices commonly used in 
central Washington where organic tree fruit 
production is concentrated. 
 
Nitrogen Management 
 

The nitrogen (N) and weed fertilization 
programs for most organic tree crop growers 
in Washington are often interconnected in 
that tillage for weed control incorporates the 
compost and fertilizer. Many growers use the 
most cost-effective N strategy, currently con-
sisting of “composted” chicken manure, ap-
plied in fall and/or spring, plus supplemental 
feather meal or other higher concentration N 
fertilizer, generally applied in spring. See 
Table 1 for a list of selected compost and or-
ganic fertilizer products available to growers. 

The manure is composted enough to kill 
pathogens for food safety concerns, but not 

enough to immobilize all the N in organic 
matter. Most finished compost  has about 1.0 
to 1.5% total N and the N is slowly mineral-
ized in the soil over many years, so it is not 
considered a fertilizer unless used for many 
consecutive years. But the chicken compost 
coming from in-state and out-of-state farms 
often has 3-4% total N, and plant-available 
nitrogen will be about 50% in the first year, 
compared to about 10% for finished compost. 
Typical application rates are 2-3 tons per 
orchard acre, concentrated in a 10- to 20-
inch band on either side of the tree row and 
usually not in the grass alley. A 2-ton applica-
tion of this chicken manure at 3.25% N and 
25% moisture content may contain nearly 
100 lbs. of total N. In the first year after 
application, it will likely provide about 50 lbs. 
of plant-available nitrogen per ton applied, 
assuming it is incorporated the day it is ap-
plied. Growers should obtain recent nutrient 
analyses of compost and manure products 
and should also know the % moisture. 

About a quarter of the total N in the 
chicken manure product may be present as 
ammonium, which is subject to rapid loss to 
the air (as ammonia gas) if not incorporated 
into the soil with tillage, or through irriga-
tion. Once in the soil, the ammonium quickly 
converts to nitrate, which is taken up by tree 

Web Soil Survey with Mobile App 
 

 

 

Weed and Nitrogen Management in Organic Orchards in Washington 

and Relevance to Sacramento Delta Orchards 

https://websoilsurvey.sc.egov.usda.gov/
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roots and can also be lost to leaching if over-
irrigation occurs. This available N is ready for 
tree use shortly after application, while the 
slower release N will be available during the 
rest of the year and in subsequent years. 

With an organic N source, getting the 
timing right can be challenging. Trees assim-
ilate N from the soil when they are actively 
growing (spring and summer) and not during 
the dormant season. There is generally heavy 
demand in spring to supply N for the new 
vegetative growth, and in late summer or 
early fall to build tree N reserves for the next 
spring. Past research has shown rapid uptake 
of available N a few weeks before apple har-
vest without affecting fruit quality compared 
with little tree uptake later in the fall when 
the trees are senescing and heading into 
dormancy. Fall applications can result in sub-
stantial loss to leaching over the winter as 
soil temperatures are still generally high 
enough for conversion of some N to the 
nitrate form, which is not held by the soil. 

Manure and compost bring in other nutri-
ents and harmful salts. Some growers are 
finding that phosphorus (P) becomes exces-
sive – a ton of broiler litter containing 80 lbs. 
total N/ton will also contain about 60 lbs. of 
P2O5 (26 lbs. actual P), and P not taken up by 
plants tends to accumulate in the soil. Very 
high P levels in the soil can interfere with 
availability and uptake of other nutrients, 
especially iron and zinc, which could lead to 
plant deficiencies. There are now more spe-
cialty fertilizers from which to choose that 
only apply the targeted nutrients, and some 
organic growers are using these and reducing 
or eliminating compost applications. But 
compost applications can be made every 2-3 
years to maintain the “carbon” cycle and pro-
vide a food source to keep soils biologically 
active and diverse. 
 
 
 
 

Weed Management 
 

The most common method of weed man-
agement in organic orchards in the region is 
with a Wonder Weeder, which is a Lilliston-
type rolling cultivator (Fig. 1). This imple-
ment is fixed so it has no hydraulic arm 
retraction to move it back and forth into the 
tree row, as a Weed Badger or similar im-
plement does. But it does have a steel spring 
shear bar that cuts off weeds between the 
trunks at ground level and then bends back 
when it contacts the trunk to avoid damage. 
This can work well in older trees with wider 
in-row spacing, but is not well-suited to trees 
closer than 4 feet apart in the row. Care must 
be taken with young trees as they can be 
damaged by the shear bar. Use in cherries is 
limited due to concerns about bark wounds 
that could lead to bacterial canker infection. 
In the center of the tree row, a Weed Badger 
or other articulating cultivator is more effec-
tive for large weeds and perennial weeds 
(Fig. 2). In-row cultivation has the added 
benefit of disrupting rodent tunnels. Where 
drip tubing is used (usually with inverted 
microsprinklers), the tubing must be sus-
pended above the ground to prevent damag-
ing it with cultivation (Fig. 3). Suspending the 
tubing is easiest in trellised high-density 
orchards. 

In-row tillage implements operate at 
about a 3-4 inch depth to kill weed crowns, 
but this also cuts some tree roots. For this 
reason, a few growers use wood chip mulch 
(applied with a commercial mulch spreader) 
as an alternative to tillage, which provides a 
healthy environment for tree root growth 
and supplies nutrients as it slowly breaks 
down (Fig. 4). The wood chips, which need to 
be reapplied every 1-3 years to provide on-
going weed control, are effective against an-
nual weeds and are generally not conducive 
to vole tunneling. Wood chips do not control 
most perennial weeds. Some growers instead 
use landscape fabric, which provides more 
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durable weed control but creates attractive 
vole habitat and cuts the soil off from any 
carbon inputs. To address this, the fabric can 
be opened during the winter to expose the 
voles to predation and to allow for compost 
or other amendments to be applied. This is a 
costly process, but the fabric can provide 
more control of certain perennial weeds such 
as quackgrass than other methods. For both 
methods, cultivation adjacent to the mulch 
may be used to incorporate the compost and 
fertilizer (Fig. 5), but then roots are still cut 
and the cultivator cannot come too close to 
fabric – this leaves a line of tall weeds that 
hide the fabric edge. The weeds can be 
mowed, but the mower can catch and shred 
the fabric. 

There are several other weed control tac-
tics that might be combined for more effec-
tive weed control. Growers have renewed 
interest in the “mow and blow” method, in 
which the mower moves clippings to the tree 
row, suppressing weed seed growth and 
adding residue that breaks down to feed mi-
crobes and add nutrients. If only a thin layer 
is periodically applied, the clippings will not 
provide cover for voles but also may not con-
trol weeds as effectively. Propane flamers 
desiccate leaf cells of primarily broadleaf 
weeds, but flamers have worker safety con-
cerns and high fuel costs. Organic herbicides 
that are currently available can help, but they 
are generally expensive and not reliably 
effective, especially on grasses. 
 
Relevance to Sacramento River District 
Orchards 
 

During the three-year transition to or-
ganic production, leaf N and production often 
decline significantly. An important cause of 
both problems is likely insufficient N uptake. 

No-till in our orchards has many benefits, but 
applying manure to soil without incorpora-
tion may result in reduced mineralization of 
N as well as substantial loss of N to ammonia 
volatilization. Even if incorporated the same 
day, up to 25% of the N may volatilize during 
transport, loading, spreading, and sitting on 
the soil (ammonia smell). Delaying just one 
day may result in a 50% loss of the volatile 
ammonia N. Irrigation with a least ½ inch of 
water within a few hours can wash ammo-
nium-N into the soil and reduce volatilization 
losses, but incorporation retains more N. 
Studies show that manure should be incorpo-
rated or irrigated no more than 6 hours after 
application for poultry manure and 12 hours 
for dairy manure. However, with no accom-
panying weed control, the resident vegeta-
tion will quickly outcompete the tree roots 
for much of the N. Banding and the use of 
partially composted manure would likely 
reduce some ammonia volatilization. An 
obvious solution is to simply use more 
manure, but this adds to the high cost of 
organic fertilization. 

Some growers alternate Wonder Weeder 
and Weed Badger to control different weeds 
and disrupt rodent tunnels. But cultivators 
may also damage buttress roots, which come 
from the root flare at the base of the trunk. 
New tools being used in Europe, such as 
weed brushes, have not been tested much in 
the U.S. but might be a good addition for 
organic orchard systems. Winter annual leg-
umes in the alleys can be a major source of N. 
Winter annual legumes are another option in 
the Sacramento Delta. Currently, no one prac-
tice is going to provide satisfactory long-term 
organic weed control. Approaches that inte-
grate multiple weed control tactics along 
with fertility considerations are needed. 

 
 
 
Table 1 and photos follow:
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Table 1. Selected bulky and specialty fertilizers used in organic Washington orchards. 
 
Product Typical 

N-P2O5-K20 
Ingredients 

Compost/Manure/Fertilizer Products 
Chicken manure “compost” 4-3-4 Partially composted chicken manure 
Dairy compost  1.5-1.8-1.3 Composted dairy manure 
Dried poultry waste  4.5-2.7-1.4 Dried chicken manure 

Perfect Blend 
Variable, 
4-7% N 

Mostly chicken manure, plus feather meal, fish, sulfur, 
sulfate of potash 

Royal Organic Products:   
  Royal Classic 1.2-0.4-0.7 Green waste + herbal matter 
  Soil Supplimint 2.4-0.7-2.4 Mint biomass 
Stutzman Farms:   
  Nutri-Rich (pelleted) 4-3-2 Dried poultry waste (DPW) 
  Nutri-Rich (granular) 8-2-4 DPW, blood, feather meal, sulfate of potash 
  Sup’r Green 3-2-2 Composted chicken manure 
Specialty Fertilizer Products 
Feather meal 13-0-0  
ProNatural Dry 10-1-0 Feather, crab, and shrimp meals 

6-2-1 Feather, alfalfa, shrimp, and fish bone meals 
True Organic Products 
(Calif.) 

Variable, 
to 13% N 

(Many products; pelleted) 
Protein meals: Feather, meat, bone, fish 

Liquid Fertilizers (Injection) 
BioLink 3-3-3 Hydrolyzed soy protein 
Fish products Variable Liquid fish, hydrolyzed fish 
True Organic Products 
(Calif.) 

4-0-2 Reduced sugar molasses + fish 

 

 

 
Figure 1. Wonder Weeder. 
 



7 
 

 
Figure 2. Weed badger. 
 

    
Figure 3. Drip tubing (for microsprinklers) raised for mechanical weed control. 
 

 
Figure 4. Spreading wood chips (normally the spreader would be set to apply a wider strip). 
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Figure 5. Spreading compost in the tilled strip where landscape fabric is used. Photo by Jaime 
Reyes. 
 
 
 
 
 
 


