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Winter Annual Cover Crops: 
 
 
The most important single factor in determining the 
success or failure of a winter cover crop is the time 
of planting. Early planting permits maximum 
growth of the cover crop. Late plantings may result 
in poor stands and reduced production. 
 
Cover cropping costs money, but there can be 
distinct benefits to water penetration problem soils 
or low-fertility sandy soils. Reduced dust, reduced 
soil compaction from less tillage, and fewer spider 
mite problems are additional values of grass culture. 
 
A large variety of plants can be grown as cover 
crops during the winter months in the San Joaquin 
Valley. If the purpose of the cover crop is to 
improve the soil structure and lessen soil 
compaction, cereals such as rye, barley, or oats are 
the best selection since they produce the greatest 
quantity of organic matter and their fibrous root 
system is more likely to grow into compacted soil. 
Of the cereals, rye grows the best during the colder 
winter months, and is not troubled as much by 
diseases. Table 1 gives the appropriate planting seed 
rates and dates of planting for various cover crops. 
 
 

The non-legumes (rye, barley, and oats) will usually 
respond to nitrogen so the fertilization of the cover 
crop should be integrated with the nitrogen 
fertilization program of the vineyard. This can be 
accomplished by dividing the annual use of 
commercial fertilizer and supplying one-half to the 
cover crop in the fall and the other half when the 
cover crop is turned under in the spring.  
 
If the purpose of the winter cover crop is to supply 
nitrogen to the vine, then select a leguminous plant. 
Legumes are used as a green manure because of 
their ability to increase nitrogen by fixation in their 
root nodules. It is important that the legume seeds 
you select be inoculated with the proper bacterial 
inoculants before planting to assure adequate 
nitrogen fixation by the plants during the winter. 
Among the most widely grown winter legumes are 
purple vetch, bell beans, yellow sweet clover, bur 
clover, field peas and horse beans. 
 
Cover crops should be worked in the soil by mid-
March in preparation for frost protection. The soil 
should be firm, bare and moist during the frost 
danger period. 
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Cover Crops and Nitrogen Nutrition: 
 

 
Cover crops can increase or decrease the nitrogen 
status of grapevines. Winter leguminous cover 
crops such as vetches, clovers, medics, beans, and 
peas increase N. Winter grasses and cereals 
incorporated in March or early April generally have 
no net effect on vine N status. Permanent sods, 
summer grasses, and winter grasses that are 
incorporated in June or July lower vine N levels. 
 
In the San Joaquin Valley, cover crop trials were 
conducted in several Thompson Seedless vineyards 
to demonstrate the effect of cover crops on vine 
nutrition. The nitrate nitrogen (NO3N) 
concentrations in grapevine leaf petioles sampled at 
bloom on the third year of a Tulare County trial are 
shown in Table 2. The various cover crop 
treatments resulted in distinct differences in vine N 
concentration, and the following discussion explains 
why this occurred.  
 
Legumes (vetch, clover, medic, bean and pea): 
Winter legume cover crops fix N from the air and 
convert it into forms that plants can use. About 75% 
of the N that accumulates in the biomass of a 
legume originates from the air (not the soil), and 
this represents a new source of N for the vineyard. 
 
Cover crop trials in vineyards showed that Lana 
Vetch, (50% of the vineyard floor planted to cover 
crop), accumulates about 75 pounds of N per 
vineyard acre. The nutritional benefit of 
incorporating this cover crop is similar to applying 
50 pounds of inorganic N fertilizer to the vineyard. 
Planting the cover crop in alternate row middles, 
rather than all row middles, cuts the benefit in half. 
 
With cover crops, the aboveground biomass 
contains about 90% of the total N accumulated. 
Typical dry weight and aboveground N 
accumulation for various cover crops grown in San 
Joaquin Valley Vineyards are shown in Table 3. 
 
Nonlegume Winter Grasses (barley, oats, rye, 
and brome):  Nonlegume winter grass and cereal 
cover crops which are incorporated in March or 
early April have little effect on vine N levels, 
although incorporation in June or July may lower N 
level. 

Grass and cereal cover crops usually provide less 
than 25 pounds of N per vineyard acre, and the N 
originates from the soil, not the atmosphere; 
consequently, it does not represent a new source of 
N to the vineyard. Winter cereals and grasses which 
are incorporated in March or early April have little 
net effect on vine N status. 
 
When a grass cover crop is incorporated in June or 
July it has a high carbon-nitrogen ratio. When 
residue contains less than 1.5% N on a dry weight 
basis, microorganisms will tie up soil N in the 
decomposition process.  In March or April, grasses 
and cereals contain more than 1.5% N, and 
decomposition is rapid. However, by June or July, 
these same grasses and cereals are more mature, 
have accumulated much more biomass, but contain 
only 0.5% to 1.0% N. This results in a much slower 
rate of decomposition, and microorganisms must 
use some soil N to help decompose the residue. As 
much as 20 pounds of soil N per acre can be tied up 
for about 4 to 6 weeks in the process of 
decomposing a ton of low N residue.  During this 
period, this N is fixed and not available for vine 
uptake. 
 
This was demonstrated in a long term vineyard 
cover crop trial in Tulare County, Table 2. Blando 
brome was grown as a self-reseeding grass, and it 
was mowed during the frost danger period. After 
mid-April, it was allowed to grow and mature, 
(competing with vines for nutrients and water 
during the process), and in June it was incorporated 
into the soil. Microorganisms tied up some soil N to 
decompose the low N residue during June and July. 
This competition with the grapevine for soil N 
reduced the N status of the vines.  
 
Nonlegume (summer grasses and permanent 
sods):  Permanent sod and summer grasses 
reduce the nitrogen status of the vine. Permanent 
sod is the most competitive, followed by Sudan 
grass, and then native summer grasses. Permanent 
sod and Sudan grass lowered vine N levels in the 
Tulare County cover crop trial, Table 2.  
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The competition between perennial sod and 
grapevine intensifies with each additional year the 
sod is allowed to grow. Vine vigor and production 
can begin to drop after a few years of sod 
competition. 

 
To manage excess N and vine vigor, perennial sods 
or Sudan grass can be beneficial, but under normal 
conditions, these cover crops are generally too 
competitive.

 
 
 
 
 
Reseeding Winter Annual Cover Crops: 

 
Reseeding winter annual cover crops can 
successfully reseed themselves every year. They are 
initially planted in the fall, as any winter cover crop, 
but then allowed to mature and set seed in the 
spring. This allows the cover crop to germinate in 
the fall of subsequent years without any additional 
reseeding.   
 
Low-growing plant species are used for reseeding 
cover crops, Table 4.  The cover crop is usually 
mowed in the spring to reduce frost danger. After 
frost danger has passed, it is allowed to regrow and 
by late spring it matures and goes to seed, at which 
point it can be mowed or disked under. Reseeding 
cover crops have the greatest potential for reducing 
dust and increasing water infiltration. Additional 
irrigation is required in the spring to support both 
the vines and cover crop.  
 

Generally, the grasses mature earlier, are more 
competitive and require less irrigation; they are 
better adapted to sandy or compacted soils than 
legumes. Blends of several types of cover crops are 
commonly used if soil adaptability is not well 
known. The grasses usually require some nitrogen 
fertilization for good growth. The legumes are 
sometimes fertilized with nitrogen and/or 
phosphorus in the first year to promote growth and 
seed production. 
 
Reseeding cover crops are compatible with wine 
and table grape floor management systems but they 
are more difficult to manage in raisin vineyards.  
Raisin vineyards are tilled deep in late summer to 
prepare the drying terrace, and this reduces the 
cover crop stand that establishes in the fall.  Dried-
on-vine raisin production is compatible with a 
reseeding cover crop floor management system.  
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Table 1. Optimum planting dates and seeding rates for winter cover crops 

 
Cover Crop Optimum 

Planting Date 
Rate of Seeding/ 
Planted Acre* 

Method of Seeding Remarks 

     
 
Barley 

October & 
November 

 
80-100 lbs. 

 
Broadcast & harrow 

or drill 

 
Pre-irrigate if possible. 

 
Rye 

October & 
November 

 
60-80 lbs. 

 
Broadcast & harrow 

or drill 

 
Pre-irrigate if possible. 

Purple Vetch September & 
October 

 
50-70 lbs. 

 
Drill preferred 

or broadcast & harrow 

Pre-irrigate if possible. Seed 
with 10 to 15 lbs. of barley, 

oats or rye. 
Bell Beans (small 
seeded horse bean) 

October & 
November 

 
100-150 lbs. 

 
Drill preferred 

 
Pre-irrigate if possible. 

 
Field Peas 

 
September & 

October 

 
60-80 lbs. 

 
Drill preferred or 

broadcast & harrow 

Pre-irrigate if possible. Seed 
with 10 to 15 lbs. of barley, 

oats or rye. 
Melilotus Indica 
(also called bitter  
clover; sour clover, 
sweet clover) 

 
September 15 
to October 31 

 
20-25 lbs. 

 
Broadcast surface 

 
Irrigate up after seeding. 

Firm seedbed. 

 
Cahaba white vetch 

 
October 10 

November 5 
Mid-late 

November 

 
40 lbs. 
60 lbs. 

80-100 lbs. 

 
 

Drill preferred 

Pre-irrigation is best. If 
desired, about 5 lbs. of rye or 

stiff-strawed barley can 
replace an equal amount of 

Cahaba seed. 
 
*IMPORTANT NOTE: Seeding rates above are for a solid planting of cover crop. Seeding rates are reduced in proportion 
                                          to the percentage of vineyard floor planted.     

 
Table 2. Influence of leguminous and nonleguminous cover crops on the nitrogen status of 

Thompson Seedless after three consecutive years of cover cropping.  
 

Cover Crop Date cover crop 
 was incorporated 

Nitrate-N (ppm)in grapevine 
petioles at bloom 

Vetch April                    1522 a 

Control – no cover crop ----                    1116 b 

Barley April                    1010 bcd 

Permanent sod ----                      750 cde 

Blando brome – reseed June                      690 de 

Sundan grass September                      622 e 

 
Treatment means followed by different letters are significantly different at the 5% level 
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Table 3. Comparisons of above ground dry weight and nitrogen accumulation in legume and nonlegume    

cover crops when planted in a six-foot strip in every middle (12’ row spacing). 
 

  Dry weight Dry Weight N accumulated 
Cover Crop Date sampled (lb/a)1 N (%) (lb/a N)1 

Lana vetch April 2500 3.0 75 
Crimson clover April 2500 2.5 62 
Barrel medic June 1500 2.5 37 
Barley April 1000 2.0 20 
Barley June 2500 1.0 25 
Blando brome June 600 1.0 6 
 

1Values represent pounds per vineyard acre. 

 
Table 4. Reseeding winter annual cover crops. 

 
Grasses Maturity Other 

Characteristics 
Blando brome Late April-mid May Low growth habit 

Annual ryegrass Mid-late May Low growth habit 

Annual bluegrass March-April Low growth habit and 
early maturity 

Zorro annual fescue April-early May Drought tolerant early 
maturity 

Wimmera 62 ryegrass Late May Very competitive and 
pollen allergies a 
problem 

Legumes   

Subclover May-June Low growth habit; 
poor competitor 

Rose clover May Early maturity legume 

Burclover May Most stands are 
volunteer; competitive 
growth 

Lana vetch May-June Dense, trailing growth 
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