Cover Crop Rotations In
Vegetable Production Systems
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Key resources about
cover crops and crop
rotations,

Criteria for cover crop
species selection,

Best seasonal
opportunities to
Integrate covers in
vegetable systems, and

Methods to optimize
benefits through
innovative planting and
termination.

Sunn hemp in bloom at
83 Farms in Bell, Florida.


Presenter
Presentation Notes
In the first half of the presentation I will discuss core concepts in each of the four broad areas listed here during today’s webinar. <read slide> Stuart will illustrate these concepts with a review of preliminary observations and data from our research project in the second half of the presentation. 


Key Cover Crop Resources

USDA-ARS and Land
grant university faculty
and extension
specialists

eXtension
You Tube
SARE
NCAT/ATTRA
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Presenter
Presentation Notes
Throughout the SE there are a number of research and extension programs focused on cover crop integration – excellent information can be gleaned from row crop, vegetable crop and livestock systems. If any of you need help in making these connections in your area please contact me and I will be happy to help. 


Key Cover Crop Resources

- Organic Agriculture - exten._ &)

USDA-ARS and Land
grant university faculty
and extension
specialists
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eXtension
You Tube
SARE
NCAT/ATTRA



Presenter
Presentation Notes
Extension, spelled with a small e and capital X and pronounced e-extension, is a collaboration of the US landgrant universities and is our national extension website found at extension.org. They have redesigned the site from the image you see here, and resource areas are now listed in the frame on the left. 

Most of the Information on cover crops is located in the Organic Agriculture resource area, but there are a few resources such as a presentation on “Coupling Manure Application and Cover Crops by Jeremy Singer, USDA ARS Iowa in the Dairy/Animal Manure Management Resource area. 


Key Cover Crop Resources

Yﬂu TUI] | Senuch Create Acconnt or Sign In
i Ha

me Videos Channels Shows Subscelptions  History | Upload

USDA-ARS and Land
grant university faculty :
and extension
specialists

s a4 QD B €3 NS

eXtension —
You Tube
SARE
NCAT/ATTRA



Presenter
Presentation Notes
I participate with a national community of ag professionals to develop content for the Organic Agriculture resource area. In addition to the content on eXtension, we also post content to our You Tube Channel. (top image). If you search for “cover crops” in You Tube, you will find a number of presentations including this one about Steve Groff’s practices produced by University of Vermont. 


Key Cover Crop Resources

USDA-ARS and Land
grant university faculty
and extension s

specialists A N Eﬂﬂigﬁ?ﬂfﬁgﬁ

eXtension
You Tube

SARE/NCAT/ATTRA
Rodale Institute

http://www.sare.org/publications/croprotation
/croprotation.pdf



Presenter
Presentation Notes
SARE and ATTRA have a number of resources available for free on their websites. I encourage you to gleen some inspiration from tried and true crop rotations in “Crop Rotation on Organic Farms”


Key Cover Crop Resources

USDA-ARS and Land
grant university faculty
and extension
specialists

eXtension
You Tube |
SARE, NCAT/ATTRA o I rodalenstitute.org/noilrevolution
Rodale Institute



Presenter
Presentation Notes
Finally, check out the Organic No-Till section listed under the “Our Work” header on the Rodale Institute website. While many of the resources I have pointed out reflect observations in organic systems, keep in mind that most of the information translates readily to conventional systems. 


Criteria for Cover Crop Species
Selection

 Consider the pathogen and insect spectrum
important for income-producing crop

e Select cover crop species from different plant
families as the income crop to interrupt life
cycles and reduce pest populations

 Most of the cover crops currently in use in
commercial production systems are not
named varieties


Presenter
Presentation Notes
Cover crops are such a key integral part of the ecology of a farming system so it is important that decisions regarding species selection, placement of the crop in the farming system and management of the cover crop be made carefully. 

Examine your faming system as a whole. Consider the pests most likely to negatively impact the income generating crop, and select cover crop species that do not serve as alternate hosts.




Crop Planning: Cultivar Selection and the
Importance of Named Cultivars

VNS Crotalaria juncea from Africa

 FL producers import seed

e Most seed is labeled
“Common” or “VNS”

Sunn hemp (Crotalaria juncea
L.) ‘“Tropic Sun’ developed by
the University of Hl and
‘Auburn Gold’ developed by
Auburn University

Other sunn hemp is shipped
from India and Africa

Small grains from NC and the
midwest

Other tropicals grown in
Brazil, Mexico, Thailand, &
Africa


Presenter
Presentation Notes
A concern that Stuart and I share is the limited number of named cover crop cultivars.

I will illustrate the importance of species and cultivar selection with the next 2 slides.



Cover Crop Species & Nematodes

Cover Crop Trial
Cow Pen Branch Road - UFIIFAS Research Farm
Hastings, FL

Field (Bed 10) planted to '‘Red Lasoda’ potato on 1/28/09
Soil samples taken for nematode evaluation on 1/2809
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Presenter
Presentation Notes
First, lets look at how selection of cover crop species can make a big difference in nematode densities. This data was generated by Amamda Gevens when she was at University of FL. In the potato growing region of northeast FL, farmers were struggling to keep nematodes under control using conventional methods. Their typical rotation was cabbage into potato into a summer cover crop of sorghum. The blue line illustrates the high number of nematodes following incorporation of sorghum, and a reduction in nematodes when alternatives were used. Note specifically the black line at the bottom illustrating a low number of nematodes following sunn hemp. 


Cowpea Cultivars & Nematodes

California Blackeye#5
Tennessee Brown
Mississippi Silver
Purple Knuckle
Texas Purplehull
Pinkeye Purplehull

Whippoorwill

0 500 1000 1500 2000

Number of Meloidogyne incognita/ 100 em’ soil

Gallaher and McSorley, 1993


Presenter
Presentation Notes
Named hybrid cultivars are advantageous because they provide consistent results. Take a look at these cowpea cultivars and the effect they had on nematode populations in the soil. Clearly Whippoorwill and the Purplehull cultivars are ones to avoid if Meloidogyne incognita (root knot nematode) is present on the farm. 


Monocultures

Neighbor's land use, previous and
subsequent crop families very important.
Plant architecture and carbon form and
content will influence termination method.



Presenter
Presentation Notes
Many of you have a general idea of what is working for your farmers – they are probably growing winter annuals of rye, wheat or oats. 

Some farmers may be using a short cycle cover crop such as buckwheat in the spring or fall. 

Advantage of planting monocultures is convenience. But, repeating same monoculture year after year is going to create problems eventually – pest and nutrient imbalances. Diversification is really important to minimize those risks. Diversify monocultures in time by rotating among a small group of species that work in your area from year to year, or diversify in space by planting two or cc species in the same field. 





Polyculture (mixed) Species

T \ \

Polycultures reduce the period
of time needed for soil biota
to return to equilibrium but
may differ in maturity rates,
complicating termination
plans.



Presenter
Presentation Notes
 Many of your farmers growing winter annuals of rye, wheat or oats include a legume such as hairy vetch or crimson clover in a bi-culture. There is a lot of work in this area right now, trying to identify the most beneficial mixtures that are together contribute more than the sum of their parts to the farming system, and can be managed with a minimum number of passes. 

Winter annual rye ‘FL 401’ plus Austrian Winter Pea ‘Frost’, Crimson clover ‘Dixie’ and the farmer’s speckled blue lupine were used in a recent on-farm experiment funded by SARE. Cover crops were seeded with a no-till drill using 2 hoppers and one pass, and were terminated by rolling.   


Root Distribution in the Soil

* Cover crop roots take
some time to develop.

 Winter annuals tend to
invest more plant
energy in root
production than
summer annuals early
on. =

* Consider mixing species
with different root
architecture.



Presenter
Presentation Notes
Keep in mind that what is happening below ground is just as important!


Increased Direct and Seasonal Costs



Presenter
Presentation Notes
Using the references I shared earlier, work with your farmers to identify a group of potential cover crop species (and cultivar if available) to include in the rotation. Further refine those options by determining how the cover crop will be managed. The equipment that is available, or not, will rule out some species.  

Captain America, Randy Raper, USDA ARS Soil Dynamics Lab, Auburn, AL
The Rasta Roller: Stuart Weiss, UVI
North Dakota no till planter
The Gator Blader: Danielle Treadwell, UF-IFAS
No-till transplanter (Ron Morse, Steve Groff, RJ Equipment, Holland, etc.)


Modify Existing Equipment

Great Plains 3P605 NT Drill
with raised drive wheels


Presenter
Presentation Notes
Consider modifying equipment – this is a Great Plains drill we outfitted with angle iron to raise the height of the wheels so the planter would seed on a raised bed. Note the wheels are set to follow the tractor tires. This wasn’t hard to do, and overall worked pretty well. 


Florida Vegetable Rotations
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Presenter
Presentation Notes
In the Florida, we have 2 opportunities for planting cover crops.

Note predominantly monoculture grasses.

Our goal is to encourage diversification, and I believe we have seen some success. 

Other examples include:
Suwannee:
Winter rye – tomato – summer fallow – fall cucurbit
Winter rye – spring watermelon – summer greens
Winter rye – spring watermelon – summer southern peas 
Winter rye – spring green beans – summer fallow – fall pickling cukes

Hendry:
Winter tomato – spring tomato – summer sorghum – fall tomato
Winter bell pepper or sweet corn – spring snap beans (OCT – APR)

Collier:
Winter strawberry – spring watermelon or muskmelon or squash – summer cover crop
Winter tomato or bell pepper – spring watermelon – summer cover crop


Leveraging Seasonal Changes

Fall mustard mix following summer
sorghum Sudangrass and preceding
winter potato in St. John’s County FL

For most of the
southeastern U.S., winter
is a good fit for cover crops
(temperature)

Summer and Winter are
both possible in Gulf
States (temperature and
rainfall)

Cover crops can be
produced year-round in
subtropics/tropics, but
best during summer
(rainfall)


Presenter
Presentation Notes
Let’s talk about seasonal changes – I know it is hard to predict the weather these days, but leveraging season changes can reduce fuel/labor costs.


How Do | Begin the Process of
Cover Crop Integration?

1.

|dentify major constraints to profit,
and select covers and management
practices that will reduce external
costs in the short or long term

|dentify current resources and
equipment

Narrow species options by ruling out
those that require more or less time
to develop than your current
rotational plan allows

Eliminate species and cultivars that
are alternate hosts to pests

Select species that attract beneficials

Leverage seasonal temperature and
precipitation changes to manage
covers and reduce labor/fuel costs


Presenter
Presentation Notes
Use this checklist to work with your farmers.

ID rotation goals
ID resources/constraints
Gather and analyze data
Plan, execute rotation
Evaluate and adjust rotation



s W

Methods to Optimize Benefits of
Cover Crop Integration

In-situ

Cut and Carry
Green Manure
Roller-Crimp




1. Cover Crop In-situ Benefits and Risks

Trap /retain nutrient -
enriched sediments and
particulates

Improve water
infiltration and nutrient
adsorption

Extend growing season
to use available

nUt”ent.S | e A poor cover stand
Reduce in-field volume encourages weed
of runoff water establishment

(Dinnes, 2004) e Alternative host for pests



Cover Crops Retain N in the Soil
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well established by winter. Selection of fast-growing cullivars is also important, ) ! !

Corvallis



2. Cut and Carry Best Practices

 Producing biomass, harvesting
straw for another location, and
keeping stubble residue in place
serves a dual purpose.

e Be mindful of the risk of
contamination from weed seeds or
pathogens. Herbicide residues may
also be a concern.

e 4tons/acre dry matter is the
commonly accepted threshold for
weed suppressive benefits, but
more may be needed to suppress
large seeded weeds or perennial
weeds.




2. Vegetable Management following
Cut and Carry

In early spring, delay application of straw until
after transplants/seeds have established root
system if soil temperatures are less than optimal,
or soil moisture is limiting

Apply dry granular fertilizer and incorporate into
soil via BMP recommendations prior to applying
straw

If drip tape is used, apply before straw

Fewer pests with cut and carry than green surface
sheet mulch initially (mammals, birds, cutworms)



Vegetable Transplants or Seeds?

e Larger transplants and
seeds establish more
readily in surface sheet
mulch systems than
smaller ones

e Small seeds and small
transplants may be slow
to establish (or perish)

e if planted during the
Green Bridge or

e if planted in heavy
residue.



Presenter
Presentation Notes
Take a moment here to make this important point. 

Brian McSpadden Gardener, Ohio State University: Green Bridge – the 3-5 week period following cover crop termination and incorporation dominated by mycelial growth. Time period decreases as temp increases and soil moisture optimal. Fungi become prevalent during decomposition and are associated with plant pathogens. Once the initial flush of fungi have exhausted the readily available carbon, bacteria populations begin to increase and after a few weeks the soil biodiversity returns to a more balanced state. 



3. Cover Crop Mowing Best Practices

e Flail mowers (ex. Befco,
Alamo) use blades and
deposit residue under
deck (safety) in uniformly
sized pieces. Can be
offset, good for uneven
terrain if outfitted with a
gauge roller.

e Rotary mowers (ex. Bush
Hog) use chains, deck size
larger, throws mulch
outside of deck, uneven
pleces.




3. Vegetable Management following
Mowing, with Residue on the Surface

e Mechanical transplanting may be difficult
e Direct seed with drill possible with no-till drill

e Small seeded vegetables direct seeded into
soil may exhibit poor germination due to
allelopathic chemicals from cover crops

* Increased predation of seeds, transplants from
mammals and birds



D
3. Green Manure/Full Incorporation Best

Practices

 Heavy residue may require multiple passes with disk
to fully incorporate.

e A 2-6 week period is recommended to allow soil
biota to return to equilibrium (Green Bridge). Time
period is reduced as temperatures increase and soil
moisture is optimal.

* Nitrate leaching is possible during the Green Bridge,
so timing is critical.


Presenter
Presentation Notes
LandPride has good reputation, as do several other brands. Alamo Industrial, in Texas, bought the Mott Company (I think Elmer Mott invented the flail mower). Befco is made in Italy - company is located in Rocky Mount, NC.



Goal: Synchronize N with Crop Demand
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Gaskell et al., 2006


Presenter
Presentation Notes
When using green manures to offset nitrogen, the key challenge is to synchronize nitrogen availability with crop demand. 


4. Surface Sheet Mulich -
Rolling/Crimping

Best practices following
successful
rolling/crimping
Large-seeded, larger
transplants establish
more readily

Spacing — canopy
closure and drip emitter
spacing

Regrowth




rock Family Farms, Monticello, FL



Presenter
Presentation Notes
Conservation tillage award winner
FL 401 cereal rye, 10 tons a dry matter followed by corn. (weed suppression)


4. Vegetable Management following
Roller-Crimping

e Mechanical transplanting follows
direction of rolling

e Direct seed with drill possible with
no-till drill

e Consider banding dry granular
organic or conventional fertilizer

e Small seeded vegetables direct
seeded into soil may exhibit poor
germination due to allelopathic
chemicals from cover crops

* Young transplants may survive early
frost in fall, and have access to
increased soil moisture due to
reduced evapotranspiration rates




Managing Summer Cover Crop to Vegetable Crop
Rotations in Hot Humid Environments

Farm management may need to be different in summers
compared to the other seasons.

Differences in seasonal decomposition rates, precipitation,
temperature, microbial activity, solar radiation, nutrient
volatilization (to name a few) impact cover crop management

choices.

Full tillage vs. conservation tillage choices


Presenter
Presentation Notes
Hot Humid conditions in summer months of the southeast, Gulf states, and tropical regions have rapid decomposition rates of CC residues.  Due to increased microbial activity, high ambient and soil temperatures of 80 degrees and above.  

Increased precipitation can leach nutrients from residues and increase microbial activity

Exposed soil receives direct sunlight, wind, which increases volatization rates of some nutrients, particularly nitrate nitrogen.

Full tillage incorporation of CC plant residues leaves soil more exposed to these environmental conditions compared to residues left in place


Conventional Full Tillage Crop Rotations

Cycle 1 Cycle 2 Cycle 3
Rotation | Fall (Rainy) |[Spring (Dry) |Summer (Dry)
1 SS tatsol sweet corn
2 PM tomato cucumber
1 SS tomato cucumber
2 PM tatsol sweet corn
1 VB tatsol sweet corn
2 SH tomato cucumber
1 VB tomato cucumber
2 SH tatsol sweet corn

Sorghum Sudan - SS  Pearl Millet— PM Velvet Bean-VB Sunn Hemp - SH


Presenter
Presentation Notes
Initially we looked at conventional tillage cover crop to vegetable crop rotations.  

Three crop rotations per year, thus three tillage periods

Resulting in three tillage periods.  

Cover crops were cut, allowed to sit for 2-3 weeks, and then incorporated.

Incorporation required a minimum of 3 passes with a disc harrow and then vegetable bed preparation required 1 to 2 passes with a roto-tiller

Total of 5 to 6 tractor passes to incorporate cover crop and prepare vegetable seed beds for planting, 3 to 4 passes for the other two rotations. 12 passes total for the year


Grass Cover Crops - Monocultures

Sorghum-sudan Pearl| millet
var. Mega Green var. Mega Mill


Presenter
Presentation Notes
Cover crops produced moderate to large quantities of biomass

Sorghum Sudan grass Biomass = between 8,350 to 11,250 lbs/acre

Pearl Millet Biomass  = 3,700 to 8,500 lbs./acre  difference due to different cultivar selection


LLegume Cover Crop and Grass/Legume Mixtures

Sunn hemp Sunn hemp and
Pearl Millet


Presenter
Presentation Notes
Sunn Hemp Biomass = 4,900 to 7,700 lbs./acre

Sunn Hemp and Pearl Millet Mixture Biomass = 4,500 to 7,000 lbs./acre

Weedy Fallows produced 3,900 to 4,800 lbs./acre Biomass

All CCs reduced weeds to <1 lb./acre in year 1 and to 90 lbs./acre or less in year 2.  No difference in weed suppression across CCs





Soil organic matter percent in the top 20 cm of soil following cover
crop termination but prior to incorporation



Presenter
Presentation Notes
Organic matter initially increased after the first CC cycle, but then decreased across all vegetable rotations.  

Organic Matter in he 2nd CC rotation either held constant or decreased.  

The CCs did not mitigate soil organic matter losses in conventional intensive tillage crop rotations

No Soil amendments were included

Overall, there was a 47% drop in Soil Organic Matter


Soil nitrate concentration in the top 20 cm of soil following cover
crop termination but prior to incorporation

NO;-N (ppm) levels by cover crop rotation



Presenter
Presentation Notes
Similar trends were observed for Nitrate Nitrogen Levels.

Across the board, there was a 66% loss in Nitrate Nitrogen over the 2 year period

No Fertilizer additions

Estimated N Contribution from CCs

SS Contributed 144 to156 lbs./acre Nitrogen

SH Contributed 87 to 157 lbs./acre Nitrogen

Weedy Fallow and Millet Contributed  62 to 116 lbs./acre Nitrogen


Implications

 In hot humid tropical environments cover crops may
have little to no effect to improve or maintain soil
fertility in intensive organic vegetable crop systems
utilizing conventional tillage in low-external-input

farming systems.

« Cover crops contribute many sustainable ecosystem
benefits and thus need to be incorporated into a

holistic management plan.


Presenter
Presentation Notes
Other benefits such as soil erosion, weed prevention, and insect pest suppression may supersede potential fertility losses.

Make holistic choices for cover crop rotations knowing potential benefits and risks.


Cover Crop Residue Surface Sheet Mulch

Increases soil conservation through reduced
tillage

Decomposition of CC sheet residue allows
for the slow release and conversion of
organic matter to plant available nutrients

Sheet residue more efficiently converts
carbon into soil organic matter

Sheet residue acts as a barrier against weeds

Surface plant residues provides a beneficial
microorganism rhizosphere

Allows for planting of the vegetable rotation
shortly after termination when the crop
residue dries.

(Southern SARE, 2012, Sullivan, 2011; Curran and Ryan, 2010,
Hoorman et al., 2009; Wang and Klassen, 2005; Sullivan, 2003;
NRCS, 2002)


Presenter
Presentation Notes
We wanted to see if we could maintain the beneficial ecosystem services, yet reduce potential losses in soil fertility from added tillage events when including a cover crop rotation.  

Therefore we shifted our management approach and started experimenting with conservation management of cover crop residue.

Led us to CC termination with a roller crimper and surface sheet mulch.


Custom Built Roller-Crimper

» Cover crops were terminated at 112 DAP with a custom built roller-crimper

— Built from a recycled 24 inch disc plough using the disc and plough
hubs, 24 inch steel pipe, steel tubing, and steel flat bar.







Cover Crop Performance and Nitrogen Contribution
from Vegetative Biomass at Termination

i -1 . . ..
Cover Crop Biomass kg/ha! (DM) at Total Nitrogen Contribution in Cover Crop
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0 ! ! ! Sunn Hemp  Sorghum Sudan Lab Lab
Sunn Hemp  Sorghum Sudan Lab Lab
Different letters indicate a Different letters indicate a
significant difference (p<0.0001) significant difference (p<0.0001)

No difference was observed in
CC plant tissue phosphorus or
potassium levels



Presenter
Presentation Notes
SH yielded 7,200 lbs./acre biomass and Contributed an Estimated 156 lbs./acre Nitrogen

SS yielded 4,600 lbs./acre biomass and Contributed an Estimated 100 lbs./acre Nitrogen

LL yielded 3,900 lbs./acre biomass and Contributed an Estimated 80 lbs./acre Nitrogen




Measuring Results After Roll Down Termination

Cover crop residue height and re-growth was assessed at 28 and 42 days post roll down to determine the
effectiveness of roller-crimper technology on cover crops in the tropics

Weed biomass was measured at 28 and 42 days post roll down to determine the impact of the resulting
surface sheet mulch to inhibit weed development.



Presenter
Presentation Notes
What we found:  At 42 Days after Termination

Some cover crops respond very well to termination with a roller crimper and others do not.  

2 issues – Is there effective initial kill of the CC

And 2, if the CC is killed, will there be vegetative regrowth that would become a major weed concern

Lab Lab poor Kill – 2,200 lbs./acre non-killed CC and Re-growth and 1,670 lbs./acre of weeds

Sorghum Sudan Good Kill and excellent weed prevention (<1 lb./acre), but fast and abundant re-growth from the ground node  Regrowth of 1,280 lbs./acre
SH excellent Kill and low regrowth with near 100% kill and Less than 1 lb./acre regrowth at 42 Days after Termination


Cover Crop Establishment

Sun Flower 47 DAP Weedy Fallow Control Sunn Hemp 47 DAP


Presenter
Presentation Notes
Seeds broadcast onto a disc harrowed (2 passes) field and then culti-packed (1 Pass)

Terminated with a roller crimper (1 Pass), no soil disturbance

Cover crops were selected that have rigid lignified stems at maturity that would “break” when Crimped.

Drip tape was installed right after planting, prior to CC germination




Cover Crops at Maturity Prior to Termination (112 DAP)

Sampling Procedures Prior to Termination

»  Biomass sampling of cover crops and volunteer weeds

3 random 0.25m? samples collected per plot prior to CC Kill
CCs and weeds were separated

Weeds were sorted by class (grass and broad leaf)

Samples were dried in a forced air oven to determine dry matter



Cover crop (CC), broad leaf (BL) weed, and poacea (GW) weed biomass COVE r C rop Pe rfo rmance. Weed
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No difference was observed in CC plant tissue
phosphorus or potassium levels



Presenter
Presentation Notes

SH Biomass of 5,700 lbs./acre and Excellent weed prevention 

PP Biomass of 4,200 lbs./acre and good weed prevention

SF Biomass of 1,800 lbs./acre, low for a good cover crop, but had excellent weed prevention due to high allelopathy.

Control had 2,050 lbs./acre weed biomass


Cover Crop Termination with Roller-Crimper and Crop Residue Surface
Sheet Mulch

Sunn Hemp Sun Flower Pigeon Pea Control


Presenter
Presentation Notes
When terminating with a roller crimper of summer CCs, during a warm season vegetable rotation, you want to hear an audible snap or crackling of the plant stems while crimping.  

Therefore, stem lignification can be a good indicator as to when the cover crop is ready to terminate along with flowering stage.

Farmers can perform a “snap” test in the field to help determine when the CC is ready for termination.


Jalapeno peppers (Invicto-F1) grown in a green house and transplanted into
treatment plots 42 DAP and 7 days after CC termination

Control

Sun Flower Pigeon Pea Sunn Hemp
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Presentation Notes
Transplanted peppers 7 days after termination

Be mindful of the pre-installed drip tape.  Roll straight across your drip lines, avoid turning while rolling to reduce breaks in the drip tape.

We are still evaluating whether this is a recommended practice or not.


Cover Crop Re-Growth and Weed Development at 3 and
6 weeks after CC Termination

Sunn

Hemp Cover crop (CC), broad leaf (BL) weed, and poacea

(GW) weed biomass (kg/ha'l) by treatment at 3 and
6 weeks after cover crop termination

3 Week Harvest
Treatment CC BL GW
Control NA 27 + 80° 47 + 80*
PigeonPea | 307+80° | 416+80° 93 + 80°
Sun Flower 0 + 80° 440 +80° | 45180
Sunn Hemp | 144 + 80P 13+ 80° 0+80°

Control

6 Week Harvest
Treatment cC BL GW

Control NA 378 + 328" | 591+ 238
Pigeon Pea | 1,413 + 328" | 1,676 + 328" | 282 + 238
Sun Flower 0+328° | 1,691 +328° | 782+ 238
Sunn Hemp | 2,229+328° | 409 +328° | 20+ 238°

Control

Values within the same column group followed by
different letters differ (p<0.05) according to a least
significant range seperation.

Pigeon Pea

1.) At 3 weeks after CC termination, SH surface
residue provided the greatest reduction in weed
development.

2.) Sun flower was effectively killed with a roller-
crimper showing no regrowth.

Sun Flower

3.) At 6 weeks after CC termination, SH continued
to reduce weed development with less GW than all
other treatments and less BL weeds than PP or SH,
but similar to the control. SH regrowth increased.

Sun Flower
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Presentation Notes
Very little CC regrowth was observed up to and at 3 weeks after CC termination

High regrowth occurred in PP and SH between 3 and 6 weeks after termination.

Regrowth occurred primarily along the irrigation drip lines.  So proper irrigation management is critical to reducing CC regrowth.

Apply the correct amount of water and deliver it directly to your vegetable transplants.  Therefore if your vegetable transplants are planted every 24 inches make sure to use drip tape with emitters spaced at 24 inches and not less to avoid excessive moisture that would enhance CC regrowth and weed development

SH surface mulch provided good weed suppression at 6 weeks after termination


Control

Sun Flower

Cover Crop Re-Growth and Weed Development at 9,
12, and 15 weeks after CC Termination

Cover crop (CC), broad leaf (BL) weed, and

poacea (GW) weed biomass (kg/ha™) from
WEEDED sub-plots by treatment at 9, 12, and
15 weeks after CC termination

9 Week Harvest

Cover crop (CC), broad leaf (BL) weed, and

poacea (GW) weed biomass (kg/ha™) from NON-

WEEDED sub-plots by treatment at 9, 12, and
15 weeks after CC termination

9 Week Harvest

Treatment CC BL Grass Treatment CC BL Grass
Control NA 69 + 52° 167 + 50% Control NA 1,018 +457° | 2,138+457°
Pigeon Pea 71+52 253+ 52° 204 + 52° Pigeon Pea | 2,904+457° | 1,4714457° | 422+457°
Sun Flower 0+52° 51 + 52° 98 + 52° Sun Flower 0+457° | 1,962+457° | 1,880 +457°
Sunn Hemp 64 + 52° 207 £ 52° 40 + 52 Sunn Hemp | 1,027+457° | 820+457° | 207:+457°

12 Week Harvest

12 Week Harvest

15 Week Harvest
Treatment CcC BL Grass

Treatment CcC BL Grass Treatment CcC BL Grass
Control NA 67 £44° | 220+ 44 Control NA 1,282 +560° | 3,256+ 560°
Pigeon Pea 0 + 44° 196 +44° [ 160 + 44 Pigeon Pea | 3,387+560° | 1,807+560° | 793 +560°
Sun Flower 0+ 44 109 + 44® 127 + 44° Sun Flower 0+ 560° 1,856 +560° | 2,344 +560°
Sunn Hemp 2044 | 153+44° | 247440 Sunn Hemp | 3,147560° | 1,873+560° | 147 560"

Control NA 896 + 289 | 1,251 + 289°

15 Week Harvest

Pigeon Pea 53+ 289° [ 1,471+ 289" [ 1444+ 289°

Sun Flower 0+ 289° 616 + 289" | 1,498 + 289°

Sunn Hemp 0:+289° | 1,409 + 289° | 2,409 + 289°

Values within the same column group followed by
different letters differ (p<0.05) according to a least
significant range seperation. Sub-plots weeded at 6, 9,
&12 weeks.

Treatment CcC BL Grass

Control NA 1,031+ 629° | 4,844 +629°
Pigeon Pea | 3,849+629° | 451+629° | 1,651+629°
Sun Flower 0+629° | 1,204+629° | 3,396 + 629™
Sunn Hemp | 1,193+629° | 2,113+629° | 1,738+ 629°°

Low frequency weeding at 6, 9, and 12 weeks reduced SH and PP regrowth to

Values within the same column group followed by
different letters differ (p<0.05) according to a least
significant range seperation.

minimal levels, however, SH and PP regrowth in non-weeded plots became

major weeds.

In weeded plots, CCs minimized weed development similar to conventional

tillage through week 12.

Control
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Presentation Notes
Low frequency weeding.  

Only 3 weeding events were conducted.  

This reduced both CC regrowth and weed development to manageable levels.


Vegetable Management following
Rolling/Crimping

Select the correct cover crop to vegetable crop pairing.

Cover crops that produce large amounts of biomass resulting
in coarse, thick matted surface mulch can be paired with long
rotation vegetables (70 to 120 days to harvest)

These transplants should be larger and more mature than
when transplanted into fully tilled beds.

Cover crops that result in less biomass, produce surface mulch
that has a rapid decomposition rate, or is finer in nature can
be paired with short rotation vegetables (30 to 60 days to
harvest) and may be transplanted or direct seeded.



Jalapeno Pepper Harvest

First pepper harvest occurred on April
8, 2013 (112 DAP or 70 DAT).

Peppers where harvested from data
rows, graded (marketable or
unmarketable), and weighed.

There were a total of 9 pepper
harvests with the final harvest on June
21, 2013.




Jalapeno Pepper Plant Development at 15t Harvest
(112 DAP) in Weeded Sub-Plots

Sun Flower Pigeon Pea
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Good pepper development was observed in the SH surface mulch 

Moderate pepper development was observed in the Conventional Control system

Compared to poor pepper development observed in the SF and PP systems


Jalapeno Pepper Production

Jalapeno pepper yields (kg/ha™) from
weeded and non-weeded sub-plots by

treatment

Weeded Pepper Yield

Mean marketable jalapeno pepper fruit
per plant and individual fruit weight
(9) from weeded and non-weeded sub-

plots by treatment

Mean Marketable Fruit/Plant

Treatment Marketable Unmarketable Treatment Weeded Non-Weeded
Sunn Hemp | 8,567 + 1,325° 151 + 45° Sunn Hemp 17+ 3 6.1+1%
Control 6,060 + 1,325% 84 + 45° Control 13+ 3% 23+1%
Sun Flower | 2,697 + 1,325 38 + 45° Sun Flower 6+3° 03+1°
Pigeon Pea | 2,214 + 1,325 69 + 45° Pigeon Pea 5+ 3b 11+1°
Non-Weeded Pepper Yield Mean Marketable Fruit Wt. (9)
Treatment Marketable Unmarketable Treatment Weeded Non-Weeded
Sunn Hemp | 3468 + 754° 99 + 25° Sunn Hemp 15.1 + 12 16+ 3°
Control 1312 + 754% 35 + 25% Control 145+ 1% 17+ 3
Sun Flower 617 + 754° 9+ 25° Sun Flower 12.7+1° 10+3°
Pigeon Pea 155 + 754° 5 + 25° Pigeon Pea 12.7+1° 18+ 3

Values within the same column group followed by different
letters differ (p<0.05) according to a least significant range
seperation. Sub-plots weeded at 6, 9, &12 weeks.

Values within the same column group followed by different
letters differ (p<0.05) according to a least significant range
seperation. Sub-plots weeded at 6, 9, &12 weeks.

Low frequency weeding of Sunn Hemp plots resulted in the greatest pepper yield, most fruit per
plant, and the heaviest fruit.

Non-weeded plots followed similar trends, but with severely reduced yields , fruit per plant, and
individual fruit weight.
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Presentation Notes
Pepper production was the greatest in the SH rotation under low frequency weed management

7,642 lbs./acre of peppers were produced in the SH system

Compared to 5,400 lbs./acre in the conventional control system

SF and PP resulted in the lowest pepper production at 2,400 and 1,960 lbs./acre.

Similar production trends were observed for the number of fruit per plant and individual fruit weight.






Implications and Summary

Cover crops can be a valuable management tool in the
tropics that require few if any external inputs.

Cover crop re-growth may cause weed problems when
using a roller-crimper for termination of specific CC
species in tropical or extended warm season
environments.

For indeterminate cover crops, roller-crimper
termination may not be viable without additional
management.

"m‘i‘ W dr -

Surface sheet mulch resulting from
CCs terminated with a roller-crimper
can be used for natural weed
suppression and to protect soil
quality for subsequent crop
rotations.



Summary

e We have made a lot of progress on
refining these systems, but they
are not without risk - be prepared
to have a back up plan to manage
undesirable cover crop results.

e Design an approach that is fully
supported by the equipment on

hand.
We still have a lot to e Recommended vegetable cultivars,
learn, but we will planting practices and fertilization
get there together... strategies apply for conventional

practices and not necessarily high
residue cc systems.
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