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Introduction
FAR’s Cropping Strategies were introduced in 2011 with the aim of summarising FAR’s research results over the last three 
to five years, and asking what those results meant for crop management. Farmers and advisers have consistently asked for 
concise summaries of “what this research means for me”.  Each section of the strategy documents begins with a summary 
and is followed by examples of consolidated trials research which form the basis of the management strategies presented.

This Cropping Strategies booklet, Closing dates for Perennial and Italian ryegrass, focuses on identifying the optimum date 
for the final defoliation of ryegrass seed crops.

Richard Chynoweth

FAR Research Manager, Herbage.

Other Ryegrass Cropping Strategies available:
Issue 2: Nitrogen in Perennial Ryegrass Seed Crops 
 and 
 Canopy Management Strategy for Autumn Sown Oilseed Rape (2011)

Issue 5: Nitrogen on perennial ryegrass seed crops (2013)
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Supporting data
Optimum closing date
FAR has conducted a number of trials investigating closing date. These trials have often incorporated plant growth regulator 
application and/or nitrogen rate treatments. Many other trials have been undertaken on cultivars flowering 14 plus days 
later than ‘Grasslands Nui’. For comparison across cultivars and the determination of the optimum closing dates, all 
implemented treatments were adjusted for heading date and standardised to ‘Grasslands Nui’ (Figure 1). For example, if a 
cultivar reaches head emergence 21 days later than ‘Grasslands Nui’, 21 days was subtracted from all treatments imposed 
to compare across cultivars.

There is approximately a 10 day optimum period for the final defoliation (Figure 1). For ‘Grasslands Nui’ this spans the 
period from 29th September to the 8th October. For all other cultivars this should be adjusted later by the relative heading 
date unless experimental work shows otherwise for the cultivar.

Close early
Closing early can have a significant negative effect on seed yield. Reductions are associated with increased biomass 
leading to earlier lodging and an increased spread in flowering leading to increased seed shattering and loss of seed at or 
near harvest. 

In a closing date trial carried out in 2013/14 on the cultivar ‘Arrow’ (heading date = ‘Grasslands Nui’ +7), no grazing and 
closing prior to optimum lowered seed yield by up to 27% compared with the optimum timing of between 21 September 
and 5 October. The trial was on a dryland site near Methven where the optimum was approximately one week earlier than 
expected. However, the moderate water stress combined with 1.6 l/ha of Moddus® reduced lodging, thus allowing for a 
comparison of closing date in the absence of lodging (Figure 2). When the harvest loss assessments were added to the 
machine harvested seed yields, all treatments up until the optimum were similar. Therefore the reduction in seed yield was 
associated with increased seed shattering, resulting from a wider range of tiller ages. Later closing reduced seed yield 
though the removal of reproductive tillers and those that remained could not compensate. 

If closing occurs too early and the crop is particularly bulky, the aim should be to delay lodging through delaying N application 
or with an increased plant growth regulator programme, perhaps with the incorporation of chlormequat chloride.

       

Summary

Principle
Closing date refers to the date of final defoliation. In perennial ryegrass, defoliation aims to remove biomass and 
reduce the risk of lodging, whilst maintaining reproductive tiller numbers. The optimum closing date is related 
to the cultivar heading date. For ‘Grasslands Nui’ the optimum closing date at Lincoln and Chertsey is during 
the first week of October. For the upper plains and more southern areas (cooler climates) this can be delayed by 
up to five days. To estimate the optimum closing date for other cultivars, adjust the closing date by the relative 
heading date difference to ‘Grasslands Nui’. 

To maximise seed yield in perennial ryegrass seed crops it is important to ensure a seed head density of at least 
1800 heads/m2 are present at harvest. This can be achieved through using a combination of optimum closing 
date and nitrogen application. Defoliation is important to allow access of light to the base of the plant, which 
aids tiller emergence and potentially increases the total number of tillers/m2 and seed heads. The removal of 
biomass also delays lodging which has a positive effect on seed yield. Seed yield increases by 24 kg/ha/day 
for each day’s delay in reaching 50% lodging (whole crop leaning on a 45o angle). Defoliation through grazing 
or ensiling assists with delayed lodging while providing an additional source of income. 

Early closing dates
Closing early results in decreased yield through increases in lodging, within crop flowering spread and seed 
shattering losses. If closing has occurred too early and the crop is particularly bulky, the management options 
are to delay lodging through delayed N application and/or to increase the plant growth regulator programme. 

Late closing dates
Closing late results in decreased seed yield through removal of reproductive growing points and reduced seed 
head numbers. When late closing has occurred it is important to delay the onset of lodging and minimise 
disease incidence to maximise seed fill in remaining tillers. 

Late flowering or unknown cultivar heading date
In a cultivar which is late flowering or has an unknown heading date, use relative heading date to ‘Grasslands 
Nui’ and adjust closing date by this number of days. If unknown, monitor the crop for growth stage and use 
GS30-31 as an indicator for when closing should occur. If the crop is more than 21 days later than ‘Grasslands 
Nui’ then consider closing earlier than the “adjusting by the relative heading date” as temperatures are warmer 
during this period and development occurs more quickly. For example, add half a day to the closing date for 
each day past 21 days, as opposed to a full day.

Closing method
Grazing, ensiling or topping can be used as a method to close paddocks. 
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Figure 1. Relative seed yield of perennial ryegrass in 
relation to closing date, data combined from 9 individual 
trials located in the Canterbury region. For cultivars other 
than ‘Grasslands Nui’, data was adjusted based on 
expected head emergence date relative to ‘Grasslands 
Nui’. 0 = a closing date for ‘Grasslands Nui’ of 5 October.
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Figure 2. Seed yield of ‘Arrow’ perennial ryegrass from 
five closing dates when grown on a dryland site near 
Methven in the 2013/14 growing season.
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Closed too late
Closing late can result in dramatic decreases in seed yield through removal of a large number of potential seed heads 
(tillers). Removal of potential seed heads causes a reduction in seed head numbers and/or produces heads with a lower 
number of spikelets. 

In a trial from the 2006/07 season near Methven, 0%, 6% and 31% of tillers removed had growing points present from 
closing dates of 12 September, 2 October and 27 October. Seed yield was increased from the removal of 6% of growing 
points but the dramatic reductions occurred where 31% were removed. When late closing has occurred it is important to 
delay lodging and minimise disease incidence to maximise seed fill in remaining tillers. However these tillers will be smaller 
and have a lower yield potential.

No livestock for closing
If you have no livestock on the property and rely instead on mechanical topping, consider delaying sowing until late April 
and increasing the rate of PGRs.
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Figure 3. Effect of closing date on seed yield for perennial 
ryegrass cultivar ‘Grasslands Commando’ in the 2005/06 
season grown near Methven.

Figure 5. Relationship between seed yield of perennial 
ryegrass cultivar ‘Grasslands Commando’ and days to 50% 
lodging for eight Moddus treatments, Lincoln 2008/09.
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Figure 4. Seed yield of perennial ryegrass cultivar 
‘Grasslands Commando’ following treatment with Moddus 
plant growth regulator at five rates and three closing dates 
at Methven in the 2007/08 season, A, 25 September, B, 5 
October and C, 15 October. 
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Interaction – achieving a Moddus rate to achieve an optimum lodging date
There is a trend within the data (strong within years, weak across years) too suggest that the amount of dry matter 
present, when Moddus is applied, influences the Moddus response and therefore the optimum application rate. 
For example; in 2007/08 dry matter present at Moddus application (GS32) was manipulated by defoliation on 
either the 25 September, 5 October or 15 October, giving dry matter/ha equivalents of 4490 kg, 4640 kg and 
3660 kg respectively. The optimum application rate of Moddus was reduced with each closing (Figure 4). 

Delaying lodging
Removing biomass through correct defoliation is influential in delaying lodging. Delaying lodging to 15-20 days post peak 
flowering is associated with increased seed yields. In many trials there is strong positive correlation (R2=0.84) between 
the number of days to 50% lodging and seed yield (Figure 5). On average, a one day delay in reaching 50% lodging 
increased seed yield by 22 kg/ha (response range 12—31 kg/ha). The seed yield response is linear for delays from full 
head emergence/anthesis to harvest suggesting the highest yields are achieved if the crop is not more than 50% lodged 
at harvest. 

Economics of forage value
The grazing or silage value is a useful diversification of income and is a valuable feed source during early spring. However, 
the value of this forage does not offset the lost income from reduced seed yield if defoliation and closing are not well 
managed, thus, seed production should be priority. 
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Summary

Principle
Delaying closing into late October has consistently given the highest seed yields and thus the 
best economic returns. Crops which are closed later often have higher seed head densities 
even though up to 40% of the growing points may be removed. When early formed growing 
points are removed, Italian ryegrass can replace these from buds present at the base of each 
tiller. This is not the case with perennial ryegrass. The later emerging tillers are often 
smaller, have fewer spikelets, but are present in larger numbers, thus creating a larger number 
of potential seed sites.

Optimum
The overall trend is for closing between 20 October and 30 October to give the highest yield 
regardless of location throughout Canterbury. Closing during this period often removes large 
numbers of reproductive growing points but it appears these can be replaced. When the 
crops were closed early, about 1 October, seed yields were significantly lower compared with 
later closings in October.

Early closing dates
Losses associated with early closing in Italian ryegrass are harder to recover through the use 
of plant growth regulators compared with perennial ryegrass. Early closing reduces head 
numbers, therefore the onset of lodging must be delayed to maximise seed production from 
each head.

Late closing
Closing too late reduces seed yield due to reduced seed head numbers and reduced spikelet 
numbers per head. Generally closing later than the 2 November is too late.

Cultivar heading date
Many Italian and Westerwold type ryegrasses have a heading date of approximately 
‘Grasslands Nui’ + 17 days. This is the date from which most of the data presented here was 
generated. If your cultivar is greater than approximately 5 days either side the +17 days, seek 
advice about adjusting these closing dates for that specific cultivar.

Closing method
Crops which are laxly grazed and/or closed by silage cuts generally require an earlier closing 
date (about 7 days) due to the number growing points extending earlier in the season, 
compared with those from crops which are hard grazed from early spring. Removing elongating 
tillers removes the buds from which new seed heads emerge and stored carbohydrate, thus 
regrowth is very slow.

Closing date in 
Italian ryegrass

Supporting data
Closing date in Italian ryegrass
FAR has invested in 12 closing date trials in Italian/annual type 
ryegrasses. Increases of 500 kg/ha of seed are common from 
getting the closing date (final defoliation date) correct. Italian 
type ryegrasses should be closed in the latter half of October, 
ideally between 20 and 30 October. Closing in late October 
increases seed yield by approximately 40% compared with 
early October (Figure 1). However, the advantage is rapidly 
removed when closing occurs later than approximately 2 
November.

Seed yield example
In 2005/06 the highest seed yield occurred from the 22 
October closing date (Table 1) in the cultivar ‘Feast II’ at 
Irwell. The first three closing dates had similar seed yields 
that were approximately 33% lower than the highest seed 
yield. The seed yield difference in the 11 day period from 11 - 
22 October was large, suggesting that achieving the correct 
closing date is critical for Italian ryegrass. 

Closing date and PGR interactions
When delaying closing from early/mid-October to late 
October, it is common for a closing date by PGR interaction 
to occur, where the response to PGR is different for each 
closing date (Figure 2). For example, at Milford in 2009/10 
with the cultivar ‘Crusader’, delayed closing increased seed 
yields by an average of 830 kg/ha from 2540 to 3370 kg/ha. 
The optimum Moddus rate was between 0.8 and 1.6 L/ha, 
however the response was linear for the 18 October closing 
with an optimum between 1.6 and 2.4 l/ha; while for the 30 
October closing date, seed yield plateaued at 0.8 - 0.9 l/ha. 
The addition of Cycocel did not enhance the Moddus 
response at either closing date. 

Components of seed yield and lodging
Delayed closing increased seed head density from 1620 
to 2020 heads/m2 for 18 October and 30 October closing 
respectively. Delayed closing reduced the number of spikelets/
head by 2.2 from an average of 24 spikelets per head. The 
altered components of yield resulted in 13% more spikelets/m2 
in the later closed crops, and therefore a higher yield potential. 
Concurrently, the later closing date increased the time from 
flowering to 50% lodging which is strongly correlated to seed 
yield. In the trial at Milford (2009/10), seed yield increased by 
45 kg/ha/day for each day’s delay in reaching 50% lodging.

Considerations for the method of closing
The method of closing (rotational grazing or set stocking 
vs silage) has an influence on how early the growing points 
extend above ground level. Frequent rotational grazing and 
set stocking often delays stem extension by up to 10 days, 
resulting in a later optimum closing date compared with 
lax grazing or silage crops. Closing a crop for silage allows 
stems to undergo stem extension and therefore a greater 
number of growing points are removed during the silage cut. 
Some of these are replaced by new tillers but regrowth is 
often delayed due to the removal of carbohydrate located in 
the stem.

Figure 1. Influence of closing date on relative seed yield of 
Italian/annual type ryegrasses. Data points are the mean 
of 12 trials located throughout Canterbury from 2004 – 
2014 with cultivars where heading dates are approximately 
‘Grasslands Nui’ +17 days.

Table 1. Seed yield of Italian ryegrass, cultivar ‘Feast II’, 
and relative seed yield for five closing dates (simulated 
rotational grazing by topping) when grown at Irwell in the 
2005/06 season. 

Closing date kg/ha* RSY
20-Sep 1850 c 108
1-Oct 1720 c 100
11-Oct 1760 c 102
22-Oct 2600 a 151
1-Nov 2200 b 128
LSD% 250
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Figure 2. Comparison of seed yield response of ‘Feast II’ 
with two closing dates (18 and 30 October) and five rates 
of Moddus (250 g/L trinexapac ethyl). Bar is the LSD 0.05 
for the closing date by Moddus rate interaction.
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*means followed by the same letter are not significantly 
different at LSD 5%.
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Notes Notes
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