
Swede advisory update #11 3 September 2015

Preliminary plant analysis findings

Plant samples were collected in the third week of September 2014 from farms where health issues had been 

experienced with HT-swedes (7 farms) and non HT-swede varieties (4 farms). 

Physical characteristics of swedes

The plant samples looked unusual, with many of the swedes having high leaf to bulb ratios and “elongated” stems 

up to 1 m tall (bolted). The difference between the physical characteristics is illustrated below with August 2015 

considered to be more ‘normal’.

Warmer temperatures and fewer frost days in 2014 caused the swedes to keep growing, with crops going into their 

reproductive stage in August.

Inspection of the climate data supports the view that climatic conditions in winter and spring of 2014 differed from 

published ten year average climate data. Air temperatures from April through June, as well as in August, were generally 

warmer than normal, at times and in places by as much as 1.5°C (see Temperature graphs attached). In addition, 

rainfall was generally higher.

Figure 1: Comparison of swede physical appearance: 2014 and 2015
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DairyNZ staff collected swede samples, dissected plants as quickly as possible and froze the samples in liquid nitrogen 

(-80°C) to stop any spoiling of the plant material and break down of the glucosinolates (GSLs), the naturally occurring 

compounds in brassicas that have been linked to cow health problems. 

Samples were dissected into up to 6 plant parts so that each section could be analysed separately.  

Up to 150 plant parts were analysed from 3 swede varieties and across 11 different farms.

Due to the difficulty working with liquid nitrogen in the field, DairyNZ staff focused on the plant parts, which according 

to scientific evidence, were most likely to be causing the issue.

Figure 2: DairyNZ staff in-field with liquid nitrogen  

Figure 3: Plant parts analysed
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Preliminary findings from plant analysis

The plant samples were tested for 30 different GSLs of which 23 were selected for further analysis – the other 7 were 

below the limit of detection.

The most significant findings from the samples analysed are:

1. Total GSL concentrations (µmoles per dry gram) are generally higher in the HT swede than in the non-HT swede 

varieties (Figures 4 & 5).

While there is not much difference between HT and non-HT swedes for bulb/crown, GSL concentrations in the other 

plant parts are generally higher for HT-swedes, with a pronounced difference in the upper leaf and upper stem.

Figure 4: Total GSL concentration by plant part by swede variety
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Figure 4 highlights the differences in GSL concentration for the plant parts analysed by swede variety
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2. No single GSL stands out as significantly different between plant variety and plant part.

 - Different parts of the plants included different levels of individual GSLs

 - The concentrations of individual GSLs varied between plant parts. 

This is supported by scientific literature that indicates that different genetic backgrounds can produce large 

differences in individual GSL concentrations.

The literature also indicates that adverse effects in animals have generally been correlated to the amount of total 

GSLs in the diet, despite the fact that individual GSLs vary in their toxicity.

For results of individual GSL by swede variety and by plant part see Individual GSLs charts attached. 

3. In scientific literature it is reported that total GSL concentrations above 17µmol/g of GSLs consumed will reduce 

feed intake and milk production. Above 31µmol/g of GSLs consumed cows will show signs of toxic effects. For 

more information see:

i. Waldern, D.E., 1973. Rapeseed meal versus soybean meal as the only protein supplement for lactating cows fed 

corn silage roughage. Can. J. Anim. Sci. 53, 107–112.

ii. Ingalls, J.R., Sharma, H.R., 1975. Feeding of Bronowski, Span and commercial rapeseed meal with or without 

addition of molasses or mustard in ration of lactating cows. Can. J. Anim. Sci. 55, 721–729.

iii. Laarveld, B., Brockman, R.P., Christensen, D.A., 1981c. The goitrogenic potential of Tower and Midas rapeseed 

meal in dairy cow determined by thyrotropin-releasing hormone test. Can. J. Anim. Sci. 61, 141–149.

iv. Ahlin, K.A, Emanuelson, M. and Wiktorson, H. 1994.  Rape seed products from double-low cultivars as feed 

for dairy cows: effects of long term feeding on thyroid function, fertility and animal health. Acta Veterinaria 

Scandinavia. 35:37-53.

The preliminary findings from the plant analysis confirms the hypothesis that the risk of ill-health and death in cows 

increases when total GSL concentrations increase as swedes enter the reproductive stage (elongated stem, new leaf, 

flowers and seed heads).
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Figure 5 shows that GSL concentrations increase further up the plant, with concentrations higher 

in HT-swedes than in non HT-swedes.

Figure 5: Total GSL concentration by swede variety by plant part 
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Advice to farmers

1. Feeding swedes in spring 2015

The new plant data supports the advice provided in 

Swede Advisory #10 June 2015.

Farmers should be very cautious when feeding 

swedes, in spring this year. Special care is needed 

with HT-swedes and other leafy varieties (e.g. 

Aparimu Gold, and Triumph), if/when warm air 

temperatures from northerly weather conditions, 

cause swedes to regrow and change quickly. 

HT-swedes have higher concentrations of GSLs in 

“reproductive” plant parts, increasing the risk of 

ill-health for cows grazing swedes with elongated 

stems and the appearance of flowers. DairyNZ 

recommends extreme caution when grazing any 

swedes that have bolted.

DairyNZ recommends that farmers do not feed HT-

swedes on the milking platform in late August/early 

September (late pregnancy, early lactation) when all 

the factors that lead to ill-heath and potential cow 

deaths (warmer temperatures, new leaf growth, 

bolting) can rapidly combine.  

This recommendation is based on the following 

factors: 

 - As soon as the weather begins to warm the 

swedes will begin to enter the reproductive phase.  

HT-swedes have a higher concentration of total 

GSLs in the plant parts where re-growth occurs. 

Beware of other leafy swede varieties as well.

 - Heavily pregnant, springing and milking cows 

grazing swedes during winter and early spring, 

may be under pressure from toxins generated 

through consuming GSLs through that period

 - The cows are metabolically challenged due to late 

pregnancy and early lactation physiological changes 

and less able to cope with toxins arising from high 

concentrations of total GSLs in their diet. 

Extreme caution is advised when swedes begin 

to regrow, especially HT-swedes and other leafy 

varieties. 

It is essential that farmers observe the physical 

characteristics of the crop being fed, monitor 

the health of their cows and adjust their feed 

management if incidences of ill-health are observed. 

For further information on the signs to look for and 

the actions to take see Swede Advisory #10.

2. Using HT-Swedes in your winter feeding 

programme

Should farmers choose to include HT-swedes in their 

winter feeding programme for 2016, or in future 

years, DairyNZ recommends that farmers use HT-

swedes strategically. 

We advise caution when starting to feed swedes 

in autumn as swedes that have not been frosted 

are likely to have lush, strong leaf growth. Should 

weather conditions change during winter where 

leaf growth and reproductive status are accelerated 

farmers should exercise caution and remain vigilant  

New leaf growth in autumn swedes may also have 

higher total GSLs. Also as the bulbs are still hard 

and difficult for cows to eat they may prefer grazing 

leaves. After two or three frosts the swede bulbs are 

softer and easier to consume and the leaves die back 

and start to drop off. The cows are then more likely 

to consume a better ratio of bulb to leaf.

DairyNZ recommends that farmers do not feed 

HT-swedes on the milking platform in spring (late 

pregnancy, early lactation) when all the factors that 

lead to ill-heath and potential cow deaths (warmer 

temperatures, new leaf growth, bolting) can rapidly 

combine.  

3. PGG Wrightson Seeds advice

Refer to PGG Wrightson Seeds endorsements and 

advice if you are considering HT-swedes as part of 

your wintering programme.

“PGG Wrightson Seeds recommends the prudent 

approach is that HT Swede (HT-S57) should not 

be grazed by pregnant or lactating dairy cows.  

This recommendation will be reviewed as more 

information becomes available from the scientific 

research being undertaken”.
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Prepared in consultation with the Southland Swede Working Group: Beef+Lamb, DairyNZ, Federated Farmers, PGG Wrightson 

Seeds, Ministry for Primary Industries, Rural Support Trust, New Zealand Veterinary Association and local veterinarians.

What is happening next?

1. DairyNZ is still monitoring the health of a few cows this season. This is the first step in assessing how we 

can develop baseline monitoring for detecting early signs of ill-health in cows.

2. Farmer survey

 - DairyNZ will be conducting two confidential on-line surveys to a random selection of Southland/South 

Otago farmers. 

 - The first survey will be on farmers’ experiences with feeding crops during winter and spring and will be 

sent out during the first week of September 2015.

 - The second survey will be on farmers’ experiences with feeding crops during late pregnancy and early 

lactation and will be sent out around the end of September/beginning of October 2015.

The information from these surveys will help DairyNZ to:

 -  Better target information to provide advice to farmers; and 

 -  Identify future research requirements for managing crops.



   

 

     

APRIL 2014 MAY 2014 JUNE 2014

JULY 2014 AUGUST 2014 SEPTEMBER 2014

Temperature data 
Departure from ten year average air temperature

Source: NIWA
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Individual glucosinolate concentrations 
between varieties and plant parts

HT HT-swede  NHT non-HT swede

Code Name Code Name

eprgtrn Epiprogoitrin gcnsttn Gluconasturtiin

gcalysn Glucoalyssin gcraphn Glucoraphanin

gcberin Glucoiberin gcrphen

gcbgcs1 gctropn Glucotropaeolin

gcbgcs2 hygcbrn Hydroxyglucobrassicin 

gcbrcpn Glucobrassicanapin mxygcbn Methoxyglucobrassicin 

gcbrscn Glucobrassicin neogcbn Neoglucobrassicin 

gcbtron Glucoberteroin prgotrn Progoitrin

gcerucn Glucoerucin snalbn Sinalbin

gchrstn sngrin Sinigrin

gcnapin Gluconapin gcsnl8T Total Glucosinolates

gcnplfn Gluconapoleiferin 
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