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Cover Crops: Background

« Cover crops are an important agricultural
production practice

 In modern agriculture their use is
common in permanent crops but Is more
problematic in annual crops

 They are mostly grown in the winter, but
can “get in the way” of preparing the
ground for early spring planting if wet
weather prevents soil incorporation



Cover Crops: Background

e Cover crops can be a source of nitrogen
for subsequent cash crops

« However, regarding N availability, there
are important agronomic details that need
to be discussed to better understand the
role that cover crops can play in providing
nitrogen to subsequent crops



L egumes: Fix N-from the
air and provide a net
input of N to the soil
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How Much N do Cover Crops
Contain?




Nitrogen Content of Cover Crops

Organic Farm in San Benito County
Six year Average

Cereal/Legume Mix 177.1

* How much Is net fixation 1s not known




Scavenging of Nitrogen by Cover Crops

Following Conventional Lettuce Production
Chualar, 2003

Biomass Ibs N/acre
Cover Crops T/A In Tops

White Mustard 2.5 . 194.8
Indian Mustard| 2.2 . 199.7
Cereal Rye 3.1 . 203.7




o
How much and at what rate Is the

nitrogen contained in cover crops
made available to the subsequent
cash crop?

 The release of nitrogen by cover
crops Is dependent on soil moisture
and temperature

 The nitrogen concentration of the
cover crop is important



N Release Pattern from Cover Crops
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Smith & Brennan, 2003




Percent of Cover Crop Nitrogen
Mineralized at 8 Weeks
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Nitrogen Content of Cover Crop - Percent

Various legume, and non-legume, cover crops, Hartz, unpublished



Nitrogen release from cover crop
residue based on the N content

Nitrogen Release

Percent N
in Cover Crop

Examples of Cover Crops

Will Tieup N

0.5

Cereal Straw

Will Tieup N

1.0

Cereal Straw

Will Tieup N

1.5

Cereal at heading

May Tie up N*

2.0

Cereal pre heading

May Tie up N*

2.5

Mustards at heading and Imm. cereal

Will Release N

3.0

Mustards, legumes and juvenile cereal

Will Release N

3.5

Legumes and immature mustards

Will Release N

4.0

Legumes
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Cover Crop Depends upon

Proteins C:N; lignin and
Polyphenols

Microbes

Available

Typically <10-30% of cover crop _
N is taken up by the first subsequent Mineral

Crop* Nitrogen

* A good deal of cover crop N remains in the system and can
can be taken up in later years (i.e. 73% - Jackson, 2000)




Nitrogen Release by Cover Crops

 The nitrogen concentration of the cover
crop is critical

e It determines the ability of cover crops to
provide nitrogen for subsequent cash
crop growth

 The synchrony of N release from cover
crops with the uptake demand of crops Is
a more difficult issue to understand



Biomass Accumulation and

Nitrogen Demand of Lettuce

 Rapid growth from 30 to 60 days following planting
« High Peak Demand for N
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Field Trial on Nitrogen Release and
Crop Response

* A field study conducted by Rick Miller
(1987-1988), conducted on the UCD farm,
Illustrates an optimal situation of a cover
crop providing adequate amounts of N in
synchrony with crop demand




Nitrogen Content of Cover Crop Tops
Two Year Average (1987/1988)

Fava Beans Oat Vetch Lana Vetch

Miller, 1989




Nitrogen Uptake in Grain |bs/A

Two Year Average (1987/1988)

H“E”

Oats Olbs N Fava 501Ibs N Oat Vetch 100Ibs N Lana 200Ibs N
Beans Vetch

Miller, 1989



Grain Yield Ibs/A

Two Year Average (1987/1988)
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Oats Olbs N Fava 50Ibs N Oat Vetch 100 Ibs N Lana 200 Ibs N
Beans Vetch

Miller, 1989




Conclusions of this Study

 Evidently, the synchrony of release of N
from the cover crop and the quantity of N
was optimal and gave equivalent yields to
standard nitrogen fertilization practices

 This study showed optimal use of
nitrogen from the cover crop by the
subsequent cash crop







2006 Soil Mineral Nitrogen

Cover Crop Incorporation to Planting Broccoli

—With cover crop —No cover crop

=
Ll
p)
-
+
o
=<
)
E
Z
&
o
=
=
g
o
l_

21-Feb 1-Mar 9-Mar 16-Mar 23-Mar 31-Mar 6-Apr 13-Apr 20-Apr




2007 Soil Mineral Nitrogen

Cover Crop Incorporation to Planting Broccoli

+ With cover crop

= No cover crop
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2006 Nitrogen in Broccoli Biomass Ibs/A
At Harvest

+* No cover crop

= With cover crop
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2006 Nitrogen in Broccoli Biomass Ibs/A
At Harvest

+* No cover crop

= With cover crop

<
)
=
Z
%)
%)
@®©
S
=
m
[
3]
3]
@)
S
m

63 Ibs Fertilizer N

75 150
Organic Fertilizer Application Rate Ibs N/A




2007 Nitrogen in Broccoli Biomass Ibs/A
At Harvest

+* No cover crop
= With cover crop
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Broccoli Yield
20006 Trial
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Broccoli Yield
2007 Trial

| m\Without cover crop
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o S Summary of Cover Crop R

.-i":".., s ‘an d Nrtrog en Fertr | rty Trral s

'e When the nrtrogen IeveIs N the
cover crop were close to 2%, the cover

crop tied up nitrogen and it took 225 Ibs
"*?* of fertilizer N to over come this effect

4»

| Cover cro ps can provide useful amounts
& of nitrogen, but can also make soil

- nrtrogen unavailable for subsequent crop
‘& growth




Composition of Cover Crop Mixes

 Planting Date, weather conditions and soill
fertility can affect the composition of
cover crop mixes and can impact their
nitrogen concentration at incorporation




Comparison of Cover Crop

Composition on Two Solil Types

black = cereal; gray = legume

/Ul

SNV U VO JiIvVuliluvu IJIy IvVitALLlw 1 \

60 -

Salinas Year 2
18 10 <1 9 4 <1 4 1 <1

Hollister Year 2

<l <1 <1 <]l <1 <1 <1 <1 <1

100
B
90 | |84 |64 |32 19 81| 63|25 83 | 63 15
~ 80 -
S
5 70 -
IS
50 |77 |84 | 63 65 | 80 | 83 | 62 73 |79 | 72 |51 <
>
D 50_
©
[
3 40 -
(O]
o 30 -
>
3
< 20
10 35 37 75 37 85 | 92
H1 H2 H3 H4 H1I H2 H3 H4 H1 H2 H3 H4 O —11 R2 H3 H4 M1 Ho HR HA  H1 HoO HR Ha H1 H2 H3 Ha H1 H2 H3 H4 H1 H2 H3 H4
1X 2X 3X
Seeding Rate Seedmg Rate

Sandy loam, low fertility Clay loam, high soil fertility

Brennan et al, in press



How Much Cover Crop N Is Made
Available for Crop Growth

« Cover crops can
contain 100 — 200
Ibs N but typically
less than half of
this Is made
available to the
subsequent crop

Cover Crop in Lettuce
Four months after incorporation

Lettuce SOINOrganic N
Crop

Jackson, 2000




Mineralization of Mineral Nitrogen
from Cover Crops

« Cover crops also play a larger role in soll
building and provide a long-term source
of N that contributes to total soil nitrogen
content and that behaves the same as soil
organic matter




Impacts of Organic Soil Building
on Nitrogen Storage in Soil

Soil Type

Clay Loam

Management

Organic

Total Soil N %
0.17

Clay Loam

Loam

Conventional

Organic

0.14
0.14

_0am

~-ine Sandy Loam

Conventional

Organic

0.11

Fine Sandy Loam

Conventional

Smith, 2003



Impacts of Organic Soil Building
on Nitrogen Storage in Soil

Soil Type

Clay Loam

Management

Organic

Total Soil N %

Clay Loam

Loam

Conventional

Organic

_0am

~-ine Sandy Loam

Conventional

Organic

Fine Sandy Loam

Conventional

Smith, 2003



Summary of Nitrogen Fertilization
of Organic Horticultural Crops

e Some crops may be able to achieve
economically acceptable yield from
mineralization of soil organic matter and
crop residues from cover crops

 Most of our key crops will generally need
greater guantities of available mineral
nitrogen to achieve economically viable
yields



Nitrogen Fertilization of Organic
Horticultural Crops

 The key Is for organic sources of N to
mineralize in sufficient quantities and
guick enough to meet crop demand

 Synchrony of supply and demand




Effective Synchrony Between
Mineralization from the Various
Sources and Crop Demand

Fertilizer
Mineralization --=--Crop Demand

Cover Crop
Mineralization
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Management of Cover Crops to
Provide Nitrogen to Subsequent
Cash Crops

« Cover crops should be incorporated in a
juvenile enough stage to prevent
Immobilization of N:

* Nitrogen content of the tops > 2.5%
— Lequmes at flowering or before
— Cereals well before heading




Management of Cover Crops to
Provide Nitrogen to Subsequent
Cash Crops

 Allow sufficient time for the cover crops

to decompose and release nitrate and
ammonium

« Manage water carefully to not leach
available N below the root zone




Thank you for your attention




