
Sowing date affects dry matter yield of  
fodder beet (Beta vulgaris L.) crops 
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Introduction 
In New Zealand, fodder beet (Beta vulgaris L.) is used as a livestock 
supplement during winter–autumn. The crop’s high yield potential and 
lower nitrogen requirement for production makes it a low-cost feed 
alternative to forage brassicas. Traditionally sown in October for grazing 
in May−June, sowing date is among the main factors affecting yield of 
fodder beet. Sowing early (month) has the potential to maximise yields 
by closely matching canopy development with radiation development, 
with yield penalties expected from late sowing (month). In a dairy system, 
paddocks need to be sprayed off at least a month before the crop is 
sown. The objective of this study was to evaluate feed production and the 
economic outcomes associated with different sowing dates for fodder 
beet, as part of a pasture renewal programme for a typical dairy farm in 
Canterbury (Jersey x Friesian crossbreeds, stocking rate of 3.5 cows/ha, 
milk production of 450 milksolids/cow/y), New Zealand.

Materials and Methods
The Agricultural Production Systems sIMulator (APSIM) was used to model 
whole farm dry matter (DM) production based on a grazed permanent 
(19 August 2004−15 June 2015) perennial ryegrass (Lolium perenne L.) 
and white clover (Trifolium repens L.) pasture mix (“Pasture only”) or in 
rotation with fodder beet sown in 2014 on 19 September (“Pasture+Sep-
FB”), 17 October (“Pasture+Oct-FB”), 17 November (“Pasture+Nov-FB”) 
and 15 December (“Pasture+Dec-FB”). Pasture was terminated a month 
before sowing fodder beet. Monthly pasture yields (2004−2014) were used 
to estimate the pasture DM forfeited for each month preceding fodder beet 
sowing. Treatments were allocated to separate paddocks, and therefore 
production and economic comparisons were made among those separate 
paddocks. Feed surplus/deficit were based on an annual feed requirement 
of 19.6 t DM/ha (11 MJ ME/kg DM)1. An energy value of 12.5 MJ ME/kg DM 
for fodder beet was used in the conversion. A feed sale/purchase price 
of NZ$0.25/kg DM and production price of NZ$0.09/kg DM (pasture)2 and 
NZ$2400/ha (fodder beet) were used to estimate gross margins. 

Results and discussion
Sowing fodder beet in September did not result in DM gains compared with the traditional October 
sowing (Table 1) because low temperatures slowed germination and growth. Relative to October, 
sowing in November and December reduced yield by 23 and 32%, respectively, hence the additional 
pasture production prior to sowing fodder beet did not compensate for yield loss (Table 1). Despite these 
disadvantages, per ha DM production of these late-sown fodder beet crops in combination with pasture 
yields were in excess of 27–31% of the 19.6 t DM/ha base feed requirement. Also, “Pasture+fodder” 
combination was more cost-effective than operating a “Pasture only” system (Table 1). Based on these 
findings, sowing fodder beet even as late as mid-December would be more cost-effective than importing 
supplementary feed under the “Pasture only” system provided that crops are not limited by water.

References
1. DairyNZ. 2012. Facts and figures for New Zealand dairy farmers. 11 May 2020. https://www.dairynz.co.nz/publications/dairy-industry/facts-and-figures/ 
2. DairyNZ. 2016. Cost of Pasture Calculator. 11 May 2020. https://www.dairynz.co.nz/Search/Results?Term=pasture+calculator.

Conclusions 
This study shows that growing fodder beet can increase the amount of home-grown feed supply 
for Canterbury dairy farm systems. Dry matter production of fodder beet was affected by sowing 
date. Farmers would benefit from extra pasture grazing instead of sowing fodder beet in September 
because of the restriction of crop growth by low early-spring temperatures. Yield penalties and 
increased production costs are expected with delayed sowing of fodder beet. However, results 
indicate that DM production from delayed sowing even as late as December can partially offset 
these costs. Sowing fodder beet in October was the best option because it resulted in the greatest 
production gains and highest returns. 

Table 1: Annual dry matter (DM) production of a pasture only or pasture in combination with fodder beet (FB) crops drilled on four 
different sowing dates, associated costs of production and gross margins for a typical dairy farm in Canterbury, New Zealand.   
Sep-FB, Oct-FB, Nov-FB and Dec-FB represent fodder beet crops sown in September, October, November and December, respectively.

Parameter
Feed combination

Pasture only Pasture+Sep-FB Pasture+Oct-FB Pasture+Nov-FB Pasture+Dec-FB

Pasture yield (t DM/ha) 16.7 0.8 1.7 3.6 5.4

Fodder beet yield  (t DM/ha) - 27.1 26.9 20.8 18.4

Energy-corrected total yield (t DM/ha) 16.7 29.5 30.2 25.7 24.9

Surplus (t DM/ha) - 9.9 10.6 6.1 5.3

Deficit  (t DM/ha) 2.9 - - - -

Production cost  (NZ$) 1503 2470 2554 2726 2888

Imported feed cost  (NZ$) 725 - - - -

Revenue (NZ$/ha) -

Margin (NZ$/ha) –2228 6 103 –1208 –1556


