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Contamination of white clover seed crops by buried seed

Abstract

The first sudy examined white dover sed loss in
the offd tral of a heeder havede. Seed counts in
offd trals were 83 800/m? compared to intermedi-
ate areas at 22 500/m?, Consequent problems in
sarding for buied ssad ae dsoussad The ssoond
tid mesared buied sead two years dter a white
dove ssd aop. In the top 25 am of soil 66 200
seeds/m? remained following conventional culti-
vaion but only 26 000 occured under direct dhill-
ing. With conventional cultivation 80% of seed
was buried below 10 cm depth, but 63% of the
buried seed was in the O-5 cm layer with direct
dilling. In a third dudy the rate of hard sead bregk-
dowmn wes examinal Breskdomn wes rgpd on the
aufece but dtad years 36% of seed auvived & 10
an dgth end 68% & 20 am buied The practicd
implications on cultivation practices required to
pamit change of adtivas without contamination
prodams ae dsoussd

Keywords Trijblium repens L., buied seed, offd
tral, direct drill, conventional cultivation, buria
depth

Introduction

The white clover (Trifolium repens L.) cultivar Grass-
lands Huia has until recently supplied up to 70% of the
world’s white clover seed trade. However, the release of
Grasslands Pitau, Tahora and Kopu. combined with the
increased practice of multiplying oversess cultivars for
re-export has resulted in increased areas of white clover
cultivars other than Huia for seed production. There are
problems in maintaining purity of these new cultivars
due to contamination resulting from buried white clover
seed in soil (Lancashire et al. 1985). This buried seed
bank is largely derived from Huia seed crops, athough
new cultivars are now contributing to the problem.
Because of a lack of information on a number of
aspects related to the fate of buried seed in the field,
three experiments were conducted. The objective of the
first experiment was to examine losses of seed from the
offd tral of the header harvester as it affects buried seed
counts. The second experiment examined the distribu-
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tion of buried seed in the soil profile following diit
drilling or conventiondly cultivating after a white clo-
ver seed crop. The third experiment measured the fate of
white clover seed over time when buried at various
depths.

Expleriment 1 Loses of seed from the offa
tral

This experiment was conducted in a Huia white clover
seed paddock on the Lincoln University mixed cropping
fam. The crop was mown on 31 Jauary and 3 February
1986 and subsequently harvested on 11 and 12 February
using a Murphy pickup on the harvester.

Forty-five 5-m sampling lengths in each of the offal
trail and intermediate areas were. located over the pad-
dock, and on 19 February ten Scm soil cores were taken
a 0.5-m intervals along the 5-m sampling areas and the
cores bulked. White clover seed was extracted from the
soil using a standard technique of the Seed Testing
Station, Palmerston North (D.J. Scott pers. comm.).

White clover seed counts in the offal trail were
amost four times the number in the intermediate area
(Table 1).

Table 1White dover sed counts in the offd tral and inteymediate areas
of g white clover seed paddock following harvest.

Mean Range
No/m?  kg/ha No/m? kg/ha
Offal trail 83,800 594 3,600 - 156,000 26 « 1105
Intermediate area 22500 159 7,200 . 48000 51-340
SEM 3,803
Signif. P«<0.001

Experiment 2. Effect of cultivation on bur-
ied seed didribution

Paddock AI5 on the University mixed cropping farm
was divided in half and used as a direct drill-conven-
tional cultivation comparison from 1981 to 1986. In
1984 a volunteer white clover seed crop was harvested.
followed by wheat and barley crops. The paddock was
sampled for buried white clover seed in March 1986.




Each half paddock was divided into 5 replicates and 10
random samples were taken per replicate using a2.5-cm
diameter corer to 25 cm depth. The cores were sub-
divided into Scm sections for buried seed analysis using
the same technique as Experiment 1. The viability of
seed was determined by germination tests both before
and after scarification.
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Figure 1 The effect of conventional cultivation and direct drilling on
dstibuion of white clover seed aftera white clover &l harvest (Signif.
P<0.001).

Tillage treatment caused a significant difference in
the depth of distribution of residual white clover seed
(Fig. 1). With conventional cultivation buried seed
counts increased to a maximum of 42 200 seeds/m? at
10-15 cm depth. but with direct drilling buried seed
count was highest in the surface 5 cm of soil (16 000
seeds/m®) and declined with increasing depth. Total
buried seed in the top 25 cm of soil was significantly
greater in the conventionally cultivated than in thediiect
drilled treatments (Table 2).

Table 2 The efect of conventional cufivaton and direct diling on total
buried white clover seed number.

Treatment
Conventional Direct
cultivation drill
Seed  number/m* 66,200 26,000
SEM 1115
Signif. P<0.001
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The amount of buried white clover seed in the soil
was very high for both treatments. Tillage treament and
depth of burial had no effect on either the percentage of
soft seed, or the percentage which germinated after
scarification but 89% of seed in the direct drilled area
was viable, but only 73% where cultivation was conven-
tional.

Fxperiment 3. Effect of depth of burial over
ime

The trid was initited by JD.R. Holloway in March
1986. when lots of 200 hard seeds of white clover were
mixed with soil and placed in nylon bags at 0.2.10 and
20 cm depth (Holloway, 1987). Eight replicates were
exhumed after 6 and 9 months (Holloway, 1987) and
again in 1990. The only bags that remained after four
years were at 10 and 20 cm depth.

The surviving white clover seeds were extracted
from the soil in the bags and the seeds germinated before
and after scarification. Table 3 presents the results in
comparison with those obtained by J.D.R. Holloway
after 6 and 9 months (Holloway 1987).

Table3 The number of white clover seeds recovered over time from 200
buried initially

Burial period 6 months’ 0 months’ 4 years
Depth Ocm 64 70
2cm 151 137
10cm 153 156 74
20cm 165 157 129
CV% 11.3 16.0 280
SEM 0.3 0.0 10.1

. Data from Holloway (1987)

The number of seed surviving on the surface was
dmost haf that a grester depth after 6 months, and after
nine months the number at 2 cm had also declined. After
four years, the number of seed a 10 cm depth had
declined 53% compared to the number at nine months,
but had declined by only 18% at 20 cm depth of burial.
No differences were measured in the percentage of seed
which germinated before or after scarification.

Discussion

A high proportion of the white clover seed recovered in
the offa trail experiment is likely to reflect direct
harvesting losses. The seed lossin the offal of 594 kg/ha
is consistent with that reported by Clifford & McCartin
(2985) who found in the seven cropsthey surveyed that




total seed loss in the offal trail ranged from 464-745 kg/
hafor a variety of harvesters and harvesting conditions.
However the intermediate area counts of 159 kg/ha are
lower than the mowing and pickup losses of 294490 kg/
ha measured by the same authors.

At present, buried seed sampling requires 50 cores
on a“line basis’ from all aress of a field. Because the
distribution of buried seeds across a paddock will be
influenced by the position of offa trails, random sam-
pling is essential to ensure offal trails or intermediate
aress are not ssmpledrepeatedly. However, when inter-
preting results it is important to realise that while soil
counts may meet requirements for white clover seed
certification there may be bands in the paddock with
seed levels far exceeding certification rules. Further
work is aso needed to improve harvesting techniques so
that seed losses from the offal trail are minimised.

The pattern of declining seed loss with increasing
depth of burid is supported by Taylor (1984) for subter-
ranean clover. Seeds close to the soil surface are subject
to greater temperature and moisture fluctuations than at
deeper levels, and high levels of softening will occur at
this location. Once seeds are softened they either germi-
nate or die. In the depth of buria trial described here it
appears that temperature and moisture fluctuations as
deep as 10 cm were sufficient to soften a proportion of
the seed after four years burial, but the effect was
minimal at 20 cm depth. The results of the cultivation
experiment  support those obtained in the depth of buria
trial. Assuming that the amount of seed present in the
soil following the harvest in 1984 was similar, the rate
of seed breskdown over two years under direct drilling
was much greater that with conventional cultivation.
This was related to the distribution of the seed in the soil
profile, as most of the seed in the direct drilled areawas
in the surface 5 cm while seed in the conventionally
cultivated area was buried at 10-15 cm and insulated
from temperature and moisture fluctuations. Clifford et
al. (1990) advocate deep ploughing after harvest to bury
the large numbers of white clover seeds lost at harvest
and bring soil largely free of buried seed to the germina-
ing zone. Over the following five years they recommend
direct drilling or shallow surface cultivation to keep the
seed buried. Ourresults wouldconfirm this as a practical
approach, athough care is needed to avoid a deep
ploughing, which could return a large proportion of the
buried seed to the germinating zone to act as possible
contaminants.
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