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Short communication

Effect of sowing date and harvest timing on seed vigour
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Abstract Quality parameters were measured in
two seasons for seeds produced from early (sown
November, harvested January) and late (sown
December, harvested February) crops of garden pea
(Pisum sativum L.) 'Pania'. Harvest was by hand at
15% seed moisture content (SMC). Time of sowing
had no effect on the germination of the seeds
produced, but did affect seed vigour as both
conductivity and hollow heart were greater in seeds
from the November sown crop, and as a consequence,
expected field emergence (EFE) was significantly
lower. At a 40% SMC harvest in the second year of
study, germination and conductivity did not differ
between the two sowing dates and so the EFE also
did not differ significantly. However as harvest was
delayed until 25 and 15% SMC, there was a higher
hollow heart incidence and higher conductivity in
seeds from the early crop compared with the late
crop. Seeds from the November sowing encountered
greater climatic extremes (temperature, rainfall,
and relative humidity) during their maturation in
January than seeds from the December sowing
which matured in February. Although the data are
only from one cultivar at one site over two seasons,
the results suggest that pea seed vigour and hence
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potential field and storage performance could be
improved by sowing to avoid detrimental climate
effects during seed development and ripening.
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INTRODUCTION

In New Zealand most pea crops are spring sown,
usually from mid October on, because earlier sowing
into cold soils is considered to give rise to poor
emergence, and a weak crop which has little chance
of producing a high quality yield at harvest (Freeman
1987). Time of sowing is known to influence the
establishment of the pea crop, growth and
development of the seeds, and also the environment
experienced during seed development, both within
and above the crop canopy (Castillo et al. 1993a).
The effects of time of sowing and its interaction
with environment on pea seed quality are not well
understood, although it is known that high
temperature during seed development increases the
incidence of hollow heart (Halligan 1986; Castillo
1992), thereby lowering seed quality. In addition to
environmental effects, time and method of harvest
can lower pea seed quality (Castillo et al. 1992).

The experiments reported in this paper examined
the influence of time of sowing and time of harvest
on pea seed quality parameters, and in particular,
seed vigour.

MATERIALS AND METHODS

Site, design, and sowing
The trial areas were at Massey University,
Palmerston North, New Zealand (40°S 175°E) on
an Ohakea silt loam soil classified as an aerie
fragiaqualf (gleyed yellow-grey earth). In late
September in both 1988 and 1989, the existing
ryegrass/white clover pasture was ploughed and a
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seed-bed prepared (Castillo 1992). Superphosphate
(0-9-0-12) was applied at 250 kg/ha before the
November sowing in each year.

The treatments (November and December
sowings, Table 1) were arranged in a randomised
complete block design with four replications in
each treatment. There was a 1 m border between
plots. Seeds of garden pea (Pisum sativum L.)
'Pania' were sown in November each year by cone
seeder (Seedmatic 6, F. Walter and H. Wintersteiger
K.G., Austria) adjusted to a depth of 3 cm and to
so w a distance of 8 m. To avoid damage to November
sown plots, December sowings were by a hand-held
machine (Seedalizer Model 1800, Earthway
Products Inc, Indiana, United States), adjusted to
sow at c. 3 cm depth. The December plots had been
rotary hoed before sowing. MCPB herbicide (Table
1) (3 litres in 200 litres water/ha) was applied to
control broad leaf weeds. Occasional plants of white
clover were hand removed.

Seed moisture content determination
In both seasons seed development was monitored
from 20 days after flowering until maturity. Every
2 days five plants/plot were collected at random
(but excluding border rows). All pods were removed
from the plants, the peas hand-shelled and a sample
drawn from the seed bulk to determine seed moisture
content (Castillo et al. 1992).

Harvest
In both seasons plots were hand harvested (Table 1)
by cutting all plants within a randomly chosen
1 x 2 m area of each plot (but excluding border

rows and 1 m from the end of each plot), and hand
shelling seeds from all pods. Immediately after
shelling, seeds were dried using a heated air-system
mini drier (Seed Technology Centre, Massey
University, New Zealand). Seeds harvested at 40%
seed moisture content (SMC) were dried for 2 days
at 27°C, 1 day at 30°C, and 1 day at 35°C. Seeds
harvested at 25% SMC were dried for 1 day at 27°C
and 1 day at 35°C. Seeds harvested at 15% SMC
were dried at 35°C for 1 day. These drying regimes
produced 12 ± 0.6% SMC for all harvests.

Seed quality
Seed quality was determined using internationally
accepted (ISTA 1985)orrecommended(lSTA 1987)
methods for all treatments. Germination was
assessed using the between paper method with four
replicates of 50 seeds/treatment. Hollow heart
incidence was obtained by bisecting seeds which
produced normal seedlings in the germination test
(Hampton & Scott 1982). Seed leachate conductivity
was recorded from four weighed replicates of 50
seeds soaked for 24 h in 250 ml deionised water.
Thousand seed weight (TSW) was obtained by
weighing eight replicates of 100 seeds at 12% SMC.
Expected field emergence (EFE) (Hampton & Scott
1982) was calculated from the germination, hollow
heart, and conductivity data.

RESULTS

The 60-year average maximum January temperature
in Palmerston North is 29°C, whereas that for
February is 22°C. In 1989, maximum, minimum,

Table 1 Management and experimental information. (SMC = seed moisture
content.)

Plot size
Replicates
Sowing date

Sowing rate
Row spacing
Herbicide — rate

— date
Harvest

Nov sown
Dec sown

1989/89

2 x 8 m
4
22 Nov
16 Dec
250 kg/ha
20 cm
MCPB 1.2kga.i./ha
4 Dec

27 Jan (15% SMC)
24Feb(15%SMC)

1989/90

2 x 8 m
4
3 Nov
4 Dec
250 kg/ha
20 cm
MCPB 1.2kga.i./ha
17 Nov
9 Jan (40% SMC)

18 Jan (25% SMC)
24 Jan (15% SMC)

2 Feb (40% SMC)
13Feb(25%SMC)
20 Feb (15% SMC)


