HORTICULTURE RESEARCH INTERNATIONAL
WELLESBOURNE

Report to: Horticultural Development Council
18 Lavant Street
Petersfieid
Hampshire
GU32 3EW

Contractor: Horticulture Research International
Wellesbourne
Warwick
CV35 9EF

HDC FV40 - Improving crop establishment by seed priming, pelleting and
the dibber drill

HDC Fv40b - Improving crop establishment by the dibber driii.

Report to HDC

FV40 - Improving crop establishment seed
priming peileting and the dibber drill

FV40b - Improving crop establishment by
the dibber drill



FINAL REPORT (March 1994)

HDC CONTRACTS

FV4() - Improving crop establishment by seed priming,
pelieting and the dibber drill

FV40b - Improving crop establishment by the dibber drill
Scientific Co-ordinator: Dr D Gray
Project Leader: Dr D Gray
Project Officers: Mrs J R A Steckel, J. Reed, S. Miles
{.ocation: HRI, Wellesbourne and Kirton
Project Co-ordinator: P Shepherd
Projects Commenced: April 1991
Projects Finished: March 1994
Key Words: Crop establishment, priming, pelleting, drills, soil

crusting/capping, anti-crusting agents, seedling
emergence, yield, crop-uniformity, onion, leek,
parsnip, lettuce.



CONTENTS

Page
Relevance to growers and practical application
Application 4
Summary 6
Experimental Section
Introduction 10
Methods and experiments ' 11
Results ' 17
References 34
Appendix 1 - Experimental schedules and designs 35
Plates
Contracts



RELEVANCE TO GROWERS AND PRACTICAL APPLICATION

APPLICATION

The main objectives of the work were 10 examine under a wide range of seedbed
conditions, the performance of the Silsoe Research Institute dibber drills in
comparison with a coulter drill and a coulter drill with a seed-press wheel

immediately following the coulter opening mechanism.

The dibber drills gave greater uniformity of spacing between plants in .the row and in
depth of sowing. They also gave greater compaction of soil beneath the seed. These
differences were associated with higher, more reliable seedling emergence and on
some occasions earlier and more uniform emergence than from coulter drills, The

benefits were particularly evident on ‘capped’ seed beds and for lettuce.

Provided the mechanism proved to be reliable in field-scale operations, a dibbing
system could offer a significant advance in establishment technology for some
widely-spaced crops e.g. onion, leek, parsnips and lettuce. The drill could also be of
interest for establishment of the sugar beet crop. A ‘spin-off from the work suggests
that a seed press-wheel fitted immediately behind the point of seed delivery on the

drill would be beneficial, especiaily in drying soils.

The application of Soiltex at 125 1 in 1000 litres water per hectare significantly

reduced the adverse effects of soil capping on seedling emergence.



Whilst the use of primed, pelieted seeds improved seedling emergence and reduced
the spread of emergence there were in these experiments no demonstrable effects of
this at harvest. It was calculated, for onion, that the reduction in spread of
emergence would need to be of the order of 4 days to significantly influence the

uniformity of bulb size.
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SUMMARY

There is increasing need to improve the reliability of crop establishment to give more
uniform stands of plants and to target plant densities more accurately to improve the

uniformity of size of harvested product.

The scientific literature indicates that uniformity of sowing depth, spacing between
plants within the row, good seed soil contact and low impedance of soil to shoot and
root growth in the pre-emergence phase are prerequisites for successful and uniform
plant establishment. With currently available couiter drills and seed singulation
mecharisms it is not possible to achieve all of these objectives unless exceptional care
is taken in seedbed preparation and during sowing. Potentially, these problems can
be overcome by a ‘dibbing’ technique in which the seed is pushed into the soil. This
action creates a slightly consolidated pillar of soil beneath the seed so improving the
capillary tlow of water to the seed and improving seed/soil contact so reducing
resistance to water transter from soil to seed. In addition, the depth of sowing can be
precisely controlled irrespective of soil topography and, as there is no covering of soil

for the seed, impedance to shoot growth is reduced.

The main objective of the work reported here was to examine under a wide range of
seedbed conditions, the performance of the SRI dibber driils in comparison with a
coulter drill. A subsidiary set of objectives was to examine whether the performance
of seed lot varied with driil type, whether there were interactions with post-sowing

irrigation practice and whether impedance to shoot growth could be reduced by the



use of Soiltex and Alcosorb.

The claimed advantages in uniformity of spacing within the row and depth of sowing
for the dibber drill were confirmed (Tables 1 and 2). Additionally, the greater
cbmpaction beneath the seed from dibbing and presumably greater seed/soil contact
was associated with higher percentage emergence in all crops. However, higher
emergence also occurred from dibbing when a soil cap or crust formed on the
conventionally-sown seed beds (Tables 1 and 3). In the absence of measurements of
water flow to seed in the compacted zone of soil beneath it, it is difficult to draw firm
conclusions about the reasons for improvements in seedling emergence. However, in
lettuce In those cases where the penetration resistance above the seed was similar for
'dibbed’ and "coulter’ sown crops percentage seedling emergence was improved by
dibbing. This suggests that improved water supply possibly by better seed soil contact
or improved soil capillarity to the seeds was a factor and, indeed, there were
improvements in percentage emergence from the use of a seed press wheel on the
coulter drill in onion (Table 3), leek (Table 4) and lettuce (Table 5). Nevertheless,
there was variability in response from sowing to sowing. In lettuce, the benefits from
a press wheel were greater in a drying seed bed (Expt 1/1992; Fig.1b, Table 5) than
in a wet seed bed (Expt 2, 1993; Fig. lc, Table 5). It is not possible to identify the
precise seed bed moisture contents at sowing for a range of soils when a seed press
wheel would be beneficial or the magnitude of the downward pressure needed for
ditferent seed-bed soil moisture contents. This needs further investigation. The
reduction in growth of onion on the dibber drill plots in 1992 suggests that there may

be a balance to be struck between the degree of consolidation required with all



drilling systems for satisfactory germination and establishment compared with that
permitting rapid seedling root and shoot growth,

As a soil ameliorant, Soiltex, where it reduced soil impedance ( lettuce Expt
1/93 vs Expt 2/93) improved seedling emergence significantly. However, there were
no consistent effects of using Alcosorb with the dibber drill and it is possible that,
where this was applied in wet conditions, it reduced germination and or emergence by
creating anaerobic conditions around the seeds (Expt 2/92; onion; Table 3, Fig. 1b).

In general, the dibber drill gave higher percentage emergence than the coulter
drills, and earlier emergence though not consistently. Occasionally, the dibber drill
improved the synchrony of emergence, for example, in onion and lettuce (Tables 3
and 5) which contributed to greater uniformity of plant size at maturity Fig 2, Fig 3.
In onion, percentage emergence was in the range of 70 to 90%, except in Expt 2/91,
where it was low, possibly as a result of dry seed bed conditions at the time of
germination (Fig.1 d). By contrast, in leek, results with the dibber were variable but
emergence overail was low suggesting that soil moisture supply to the seeds in the
drying seed beds used in these experiments was a major over-riding factor. 1In
addition, leeks exhibit thermodormancy above c. 20-25°C which may have depressed
germination and emergence further. In confirmation of previous results on lettuce
the dibber drill gave high (>80%) seedling emergence and consistently higher than
from a coulter drill, though the addition of a press wheel to the coulter drill
substantially improved establishment. Figure 4 shows for 19 different sowings
combining MAFF- and HDC-funded work over four years that the dibber drilling
system has given consistently higher percentage seedling emergence than the couiter

system and where, under wet conditions, the dibbed holes had been covered



percentage emergence exceeded 75% on most occasions. In dry conditions,
emergence overall was reduced but, in general, the dibber drill gave higher
percentage seedling emergence. At this level of consistency, drilling to a stand could
provide a viable and possibly cheaper alternative to transpianting for crop
establishment. For lettuce, similar seedling establishment performances were
obtained with both the mechanically simplified version (iight-weight or Mark III) and
the prototype (Mark iI) dibber drills (Table 5). Provided the mechanism proved
reliable in field-scale operations, the dibbing system could offer a significant advance
in establishment technology for some crops. However, the speed of operation of the
dibbing mechanism limits the number of seeds that can be sown per metre run and
so, as, currently designed, its use would be restricted to relatively widely-spaced crops

such as onion, leek, parsnip, lettuce and sugar beet.

In general, the claimed advantages of priming in more rapid emergence, particuiary
early in the season, were confirmed in onion, leek and parsnip. There were also
small improvements in uniformity of emergence but all of these advantages were
insufficient to influence final vield or yield components in these crops. It is estimated
from MAFF-funded work that, in onion, improvements in uniformity of bulb size
from the use of primed seed can be detected if priming reduced the spread of
emergence by at least four days which was the maximum reduction achieved in these
experiments. In general, the percentage seedling emergence achieved with all of the
drills retlected the initial and differing qualities of the primed and unireated seeds

used, there being no interactions between these treatments and drilling method.



EXPERIMENTAL SECTION

Introduction

There is increasing pressure to improve the proportion of the crop that is marketable
to reduce costs. Work at HRI Wellesbourne funded by MAFF has shown that there
is a close relationship between marketable yield, variation in size of product and the
number of plants established and the time of emergence of seedlings within a crop.
Several surveys by ADAS have shown that target stands of plants are rarely achieved
in practice. Perhaps of greater impact on efficiency is that plant stands are

unpredictable.

Research at HRI funded by MAFF had quantified the effects of seed quality on crop
establishment and crop uniformity. It had identified methods for improving seed
quality both during production and processing and by developing new seed treatments
such as priming. However, it also became clear that improvements in seed quality

alone would not secure improvements in seedling establishment consistently.

Currently available drills for sowing small-seeded vegetables have a number of
weaknesses especially the inability to control seed depth, to ensure good seed/soil
contact and to reduce or avoid impedance to growth through soil of the root and
shoot. Potentially, these problems can be overcome by using a ‘dibbing’ technique in
which the seed is pushed into the soil. This action creates slight consolidation

beneath the seed so improving capillary flow of water to the seed and improving
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seed/soil contact to reduce resistance to water transfer from soil to seed. In addition,
the depth of sowing is precise irrespective of changes in soil surface level along the
drill line and, as there is no covering of soil over the seed, impedance to shoot growth

is reduced.

Since the 1960s, several attempts have been made in Europe and USA to design a
‘commercial’ dibber drill but none have proved to be entirely successful. However,
recently Silsoe Research Institute designed and built a prototype dibber drill in the
early 1980s and in a series of trials sponsored by MAFF it outperformed standard
coulter drills, giving earlier and higher seedling emergence. Further MAFF funding
led to the production of a commercial prototype, the Mark II, and further
development, incorporating some features of existing commercial drills led to the
Lightweight dibber drill. Here, we report on the performance of these two drilis
compared with a standard coulter drill {Stanhay unit) and a coulter drill with seed
press wheel (Singulaire) on onion, leek lettuce and parsnip crops sown under a wide
range of seedbed conditions. The work also examined the potential interactions with
drill type of using seed of different viability, using primed and pelleted seeds and the

use of anticapping agents such as Soiltex and Alcosorb.

THE METHODS AND EXPERIMENTS

Seed Stocks Used

With the exception of Expt 2/1991 on onion, where the cultivar was Rijnsburger

11



Robusta, cv. Hysam was used. In leek, the cultivars were Javelin and King Richard,
in parsnip the cultivar was Lancer and in lettuce, Saladin. Details of the seed lots,
germination percentages are given in Appendix tables. Seeds were primed either in

Bioreactors (Gray ef al., 1993) or in drums (Rowse, 1991).

Drills and drilling

In all three years, a coulter drill (C) (Stanhay 766, Stanhay Webb) and a dibber drill
(D) (Mark IT in 1991, 1992 and 1993) and Mark III (in 1993) were mounted on the
same tooi bar. The coulter drill with seed presswheel (CPW) (Stanhay Singulaire
785, Stanhay Webb) was mounted on a separate tool frame. For all drills, the spacing
set between seed positions was 50 mm. In both D & CPW, dry soil was scraped from
the surface in front of the drill line and the reference soil level was taken as the level
traversed by the leading wheel of the drill. Where Alcosorb 400 was applied 3 or 4
granules per hole were used and details of application rates for Soiltex where it was
used, are given in Appendix tables. Application was as a band 130 mm wide over the
line of dibbed holes or to the soil in a band above the line of seeds sown with C and

CPW,

Crop Husbandry

A basal fertiliser (for details see Appendix Tables) was applied in the spring and seed
beds were prepared with a reciprocating harrow following application of nitrogen

tertiliser (see Appendix Tables). In some of the experiments the seed beds were
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heavily irrigated following sowing in an attempt to induce slumping of the soil surface
and to increase impedance to seedling growth. Otherwise, no water was applied to
aid emergence though where crops were grown to maturity water was applied when
calculated soil moisture deficits reached 25 mm. Details of the sowing dates, and

rainfall and irrigation in the post-sowing period are shown in Figures 1a, b, ¢, d.

Weeds were controlled by the application of appropriate herbicides, by hand weeding
and hoeing. Applications of fungicides and pesticides were applied as recommended
for good commercial practice to controi diseases and pests. Details are given in

Appendix tables.

Experiments

Onion

In Expt 1/1991, untreated seeds of high and low quality were sown on 26
March at Kirton and on 28 March at Wellesbourne using drills, C and D with or
without Alcosorb granules to D applied after sowing. There were four driiled rows
per bed (1.52m wide), two for each drill and the plots were 12m in length with the
central 10m being used for records of seedling emergence and plant weight at
maturity. The treatments were randomised and there were four replicates. In Expt
2/1991 untreated and primed seeds of low and high quality were sown on 9 May at
Kirton and 14 May at Wellesbourne as in Expt 1. Other details were identical except

that seedling emergence records only were taken. A Latin Square design was used
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for the seed treatment x quality combination as main plots and the drill comparisons

were assigned to subplots. There were four replicates.

In Expt 1/1992, primed and unprimed seeds were sown at Wellesbourne on 10
March and at Kirton on 2 April using a C drill with and without Soiltex and a D drill
with and without Alcosorb. There were two rows per bed each 7 m long, the centre
5m of which was recorded for emergence. In Expt 2/1992, sown on 22 April at
Wellesbourne two treatments, additional to those in Expt 1/1992 were included.
These were a CPW drill with or without an application of Soiltex. There were three
rows per bed and plots were 12m long of which the centre 10 m was recorded for

emergence. The design was a split plot/randomised block for both experiments.

In Expt 3/1992, untreated seeds were sown on 4 March using C and D drills as
in Expt 1. Three irrigation treatments were imposed but these are not described in
detail. There were four replicates and the design was a Latin Square with irrigation

to sub-plots.

In Expt 4/1992, untreated seeds were sown on 22 J uly using C and CPW drills
and plots were established with and without Soiltex. Four irrigation treatments were
also imposed but these are not described in detail. There were four rows per 1.52 m-

wide bed each 2 m long and seeds were 20mm apart. The design was a split plot.
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Expt 1/1991 with cv. Javelin sown on 21 May was identical in design to Expt
2/1991 in onion and Expt 2/1992 with cv. King Richard sown on 6 May was identical
to Expt 2/1992 with onion. Expt 3/1992 with ¢v. King Richard sown on 6 June had

identical treatments to Expt 3/1992 with onion.

Lettuce

In Expt 1/1992 cv. Saladin seeds were sown on 8 June using a C drill, CPW
drill with and without Soiltex and a D drill with and without Alcosorb. Plots were 8
m long, the central 6 m of which was recorded for emergence, and there were 3 rows

per 1.52 m bed. There were six replicates.

In Expt 1/1993, four treatments in addition to those used in 1992 were
included. These were a Mark HI D drill with and without Alcosorb and plots were
irrigated or received natural rainfall. Seeds were sown with these four drilling
systems on 22 July and in Expt 2/1993 on 2 September. There were two rows per
bed and plots were 10 m long. The design was a split plot, with three replicates,

irrigation being assigned to main plots.

Parsnip

Expt 1/91 with ¢v Lancer sown on 7 May was identical intreatments and
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design to Leek 1/91 and Onion 2/91. Other details are given in the Appendix tables.

Records taken and analvsis

In all experiments the numbers of emerged seedlings were counted daily or
every other day until no more emerged. For Expt 1/1991 in onion, 1/1991 in leek,
1/1991 in parsnip, seedlings emerging in the recorded length of row were marked
with coloured rings to denote the day of emergence and the individual fresh weights

of plants from these seedlings were recorded at harvest.

Using a microprocessor force gauge (Mecmesin Ltd, Broadbridge Heath,
RHI12 3JR) with a 1.4 mm diameter rod in 1991 and a 60° relieved cone’ head to
SRI design in 1992 and 1993, 60 readings of penetration force of the first 5 mm from
the top of the seedbed (to represent a depth of soil *cap’) and to a depth of 25 mm
(sowing depth) directly above the seed position were made before or soon after
seedling emergence. Estimates of the depth of sowing of seeds were made by cutting
off leek and onion seedlings at soil level and measuring the distance to the base plate
of 60 seedlings per plot. The distance between plants in the row on plots where
percentage seedling emergence was similar gave an estimate of mean spacing and

uniformity of spacing between plants,

Mean times from sowing to emergence and spread of times of emergence
(Orchard, 1977) were calculated. Percentage emergence data were angularly

transtormed before analysis of variance.
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RESULTS

Driil performance and seedbed amelioration

In general, the D dnill reduced soil impedance above, but increased it below
the seed (Table 1). The effects of Soiltex and Alcosorb on soil impedance above the
seed were inconsistent (Table 1). There were small differences in mean sowing depth
from the three drills but, in general, the D drill gave considerably less variation in
sowing depth than C or CPW drills (Table 2). At similar established plant densities

D gave greater uniformity of spacing between plants than C or CPW drills.

Seedling emergence and subsequent crop erowth

Sowing dates, predicted times of germination based on (Finch-Savage and
Phelps, 1993) the start and end of the seedling emergence phase together with rainfall

and times of irrigation are shown in Figs 1,ab,c,d and e.

In 1991, a period of heavy rain followed by drying winds at W created a soil
crust impeding seedling emergence of onions in Expt 1. At Kirton, no irrigation was
given but frequent showers during the germination period kept the seed bed moist

(Fig 1d).

{n Expt Z with onion, little rainfall fell in the period from sowing to emergence
but the seedbed was irrigated. For leek (Expt 1) no irrigation was applied and the

seedbed soil water potential remained below -1.1MPa, calculated from Waiker and
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Barnes (1981), for 12 days following sowing so delaying emergence. In 1992 and 1993
seedbeds remained moist throughout sowing and emergence periods of all CTOpS even

when they were not irrigated.

Onion

The different qualities of seed used (germination percentage of 92% as
opposed to 85%) had no effect on mean emergence time or spread of emergence but
percentage emergence reflected the difference in percentage germination. Primed
seeds emerged between 2.0 and 4.4 days earlier than untreated seeds and although
primed seeds reduced spread of emergence and increased the percentage emergence

etfects were small (data not presented).

Over the seven site/sowing date combinations the D drill gave slightly earlier
emergence than the ¢ drill in five of these with no difference in the others (Table 3).
In four of the sowings the dibber reduced the spread of emergence. Percentage
emergence was increased by the D drill in ail but one of the site/ sowings and the
effects on percentage emergence, and indeed the other emergence characteristics
were greater, in Expt 1/1991 at Wellesbourne where the soil had severely crusted

over to form a hard cap. Soil crusts as hard did not occur in the other experiments,

There were no clear benefits of applying Alcosorb or Soiltex. There were no
interactions between drill type and seed quality or priming and no interactions

between driil type and timing of post-sowing irrigation.
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Despite similar times of emergence in Expt 1/92 whole plant weights at
harvest were substantially lower, 199 as opposed to 236g (LSD, 34.8), from the
D-sown plots than the C-sown plots. During the early stages of growth (up to one
true-leaf) the plants were similar in size but differences became apparent as the
plants grew, the poorer growth possibly being associated with greater compaction of

the seedbed (Table 1).

Mean plant weight at harvest declined with delay in emergence, which was on
average, 5.0 g per plant for each day’s delay in emergence (Fig. 2). Analysis of
variance showed that ’day of emergence’ accounted for 409-60% of the variation in
plant weight at maturity depending upon the drill and seed lot used. As a result the
D dnll, which gave lower spreads of emergence than the C drill, reduced the
coefficient of variation in plant weight from 46 to 389 (LSD, 3.6) and increased the
proportion of the total yield falling into the central size class (Fig. 3). As a result of
this and the higher plant populations established marketable vields of bulbs >40 mm

in diameter from the D drill were 55.0 t ha'', 16 t higher than for the C drill.

Leek

Priming reducing mean germination time from 21.1 to 15.2 days in 1991 and
from 14.1 to 13.1 days in 1992. In 1991, percentage emergence was 53%, averaged
over all other treatments, for primed compared with 429 for untreated seeds whereas
in 1992 seedling emergence, at 55%, was unaffected by priming. There was no effect

of priming on spread of emergence nor were there any interactions between seed
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priming and drilling system,

In 1991, the D drill gave earlier and higher emergence than the C drill. In

1992, emergence was earlier from D, where Alcosorb was used to cover the seeds, but
the effect of Alcosorb on percentage seedling emergence was variable (Table 4). The
effects of using a press wheel (CPW drill) were inconsistent. Mean plant weight at
harvest declined with a delay in emergence (Fig. 2), which was on average, 5 g/plant
for each day’s delay in emergence. Analysis of variance showed that for all drill and
seed treatments combined, day of emergence accounted for 43% of the variation in
plant weight at harvest. There was no effect of drill type on spread of emergence nor

on the uniformity of the crop.

Lertuce

The D drills gave earlier emergence than either C or CPW drills and, with the
exception of 1992, gave lower spreads of emergence (Table 5). The D drill also gave
higher percentage emergence than the C drill at all sowings and higher than the CPW
drill with press wheel on two of the three sowing occasions (Table 5). The addition
of Soiltex reduced mean emergence time, spread of emergence and increased
percentage seedling emergence (Table 5) on the occasions when it reduced soil
impedance (Table 1). There were no significant differences in performance between

the Mark II or Mark III dibber.

A comparison of data from the present experiments with previously published data
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for lettuce by Wurr et al, 1985 and Finch-Savage ef al., 1991 is shown in Fig, 4.

Parsnip

Overall percentage seedling emergence was 51% and differed little for high
and low quality seed but primed seed (56%) gave significantly higher emergence than
unprimed seed (51%). Primed seed also emerged in 19 days c.6 days earlier than

untreated seeds but there were no effects on the spread of emergence.

Percentage emergence from D with Alcosorb was significantly higher than
from C which in turn was higher than from D without Alcosorb (Table 6). Seedlings
from the D sown plots emerged between 1 and 3 days earlier than those from C plots.

Plant weight declined by about 5g for each day’s delay in emergence.

We thank, Stanhay-Webb, Germain’s (UK) Ltd and Eisoms Seeds for help

with this work.
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Table 1 Force gauge readings on seed beds to a depth of Smm and 25mm (Newtons). In 1991 a 1.4mm

diameter rod and in_1992 and 1993 a 60° ‘relieved cone’ head were used on the pengtrometer

Site Crop Drill Type Experiments
Expt 1/91 Expt 1/92
{-5min 0-25mm  0-5Smm (0-25mm
Wellesbourne  Coulter (C) 1.10 1.90 1.64 6.30
-Onion Dibber with Alcosorb (D+A) (.73 4.10 0.96 131
Dibber without Alcosorb {D-A) 133 4,79 . .
Kirton C (.42 2.75 .34 3.16
-Onion D+A 0.42 4.01 0.40 4.90
D-A 0.60 4,66 .53 5.41
Expt 2/92
Wellesbourne  Coulter with Soiltex (C+3) 1.36 767
-Leek {(D+A) 0.97 11.92
Coulter with Presswheel {(CPW+5) 118 6.29
with Soiltex 1.33 7.77
Coulter without Soiltex (C-§) 217 10.68
{D-A) 217 5.83
Couiter with Presswheel {CPW-5)
without Soiltex
Expt 3/92
Welleshbourne C+38 0.67 5.52
-Lettuce D+aA 1.43 10,27
CPW+S§ 0.95 4.64
-8 0.99 6.82
D-A .57 13.47
CPW-S 1.15 6.11
Wellesbourne Expt 1/93 Expt 2/93
-Lettuce
C* 1.84 493 2.06
CPwW 232 4.40 2.23
*Mark 1T Dibber 2.66 3.99 2.63
*Mark I Dibber 2.04 7.92 2.60
LSD (p=0.05) 0.47 1.02 0.86
Soiltex 1.84 - 2.49
Without soiltex 2.59 - 2.27
15D (p=0.05) 0.34 0.61

*Mean of Sotitex & without
Soiltex

22



26/7 wdxqg

14

0Tl
gc
ct
144
(44

£6/¢€ 1dxg

£
Ly
9¢
or

26/7 1dx3

134
99
£
06

76/7 1dxy

duoeds yuypd jo UOLPLEA 1O JEIIDEF]30)

{4 Tl £0T
L 102

16/7 1dx3

761 0Ll

¥ LI

v ol 0¢

STl CrE

(AD) yidap
JO HOHELIEA
JO 1UaIDI IR0

W ey I~
cleNe o ™

-~

() yidop uespy
16/7 19x3
yidag Fupmog

(co0=d) as1
Iaqqid
naqiq

AdD
D

{€o'0=) as1
MdD

a

D

(c0'0=d) gs1
MdD

a

D

MdD
d
2

a
D
(MdD)

(1)
(0)

111 iy
H qIep
{0 0=0d)as1
[2aymssald 1m 191ynoD
R
121107
adAy g

Spuppd A JdiHvds J0 puw gidop A0S 0 AFIHETG JToW sidap FULARGL

3IM113°] -

2oL -

JLINOGSID 44

Yooy~
JEINOGSIE M

"OIU(} -
JLINOGSIFIA A

dory/ang

T 2qel



e

U1 I AJURDIIIUBLS aq 01 (IS 2Y1 URYY 1038248 9 1SNW 9]qEI 8y} UO SenfEA Jo sited USOMIBG SADUVIIYJIP
SUL TOOUBDIJUBIS JO S[3A9] QUIULIRIRP O} (JST YD Yiim 9sn 10] BIEP POWIOSUBI] IRNBUE JIE SO|qE] SUImMOj[0F 2yl pue s1y} ut Saseyrusied vo saumdiy oy ,

vy v6°0 (c0'0=d) S
- 8¢zl - 101 - L'zt X31I0G INOYNM [20yMmSS1d + 13} N0
- 96)GL - €0l - 1¢1 X31[0S Y3 [934mSSaLd + 19)n0)D
- LS)0L - 9l - 8¢l XIIJIOS 1IOYNM F3N0Ty
- 96169 - ozt - 6tl HJPOT YUm 13inos)
(Furary wonediig xoa0 uvow) 75/5 10%9
0°¢ 4| (€0'0=d) as1
- $9)08 - 611 - L'ET Q108007 Inoylim 19qqIg
- £9)6L - el - 5 4 qIOsS0dlY Ultm 12qqi(
- 9¢169 - ¢t - £LT X3J10§ INoYIIm I3I[n0)D)
- 85)ZL - oel - £'6e X3ROS5 Yllm 110D
(Furun vopediog saa0 weawe) 777 305
(0p) - o . (c00-9) as1
- ¥9108 - 9y - Sl q10S02] Y INOYHM 13qqi(]
- €9J18 - £0 - 9FI X2I0S 1N0YHIM ‘[93Yymssald + JOINo)
- £CI¥9 - 1'9 - ['vE X3110S INOYITAM 193[R0))
- 96169 - 09 - vl Qrosodly Ulim JaqqiQ
- 89798 - L9 - byl X2IPOT YIIm [33Ymssald + J33no
- eI - ¥'9 - | X9110§ Yllm 19310
{urwgad saso upaw) TE77 70X
0z 8z P00 A3t bEQ (€0'0=d} as1
95)69 €8 6 66 £'€T g'ac QI0S00]y 1R0UNM 1a4qI(]
86)TL 19)9L 68 0l e 167 Q10501 Y Yltm 1aqqig
LE)OL 19194 L9 6 9ce 9Le ¥QIHOS IN0YHM 13)[n0)
R8)TL Z9)8L 89 '8 v e LT XRHIOS YIm IRNon
{poas pywnrd rsae weaw) 7677 1054
0L 0r'o 050 (s0'0=d) as-
9IS - o - Lyl - qQIGS0] Y INoYltm 12qqic]
3rIvs - £'o - £yl - QIO Y YIm 19q91()
130787 - 6L - ¥l - 1oy
Ly1gend paos pue Jupupid 3040 vesw Tg/7 1057
Mwm.mW P80 Q)IS JO [PA3] QWES 10]
90°¢ _ Lo (€0'0=d) 081
Mo\.www 29)98 801 Q01 LT L9¢ qIOS00Y Inoyiim 19qqigg
1,)68 39)¢8 0Tl 00l (a4 £ve qIOSOOPY YHm 18qqiq
+(£9)08 thILy 901 9yl £ b 0g 1910
b 1 A b | A {d)uopiry (AL )rmnongsagiasgy (L3yenb poos yoae weow) 1471 TOXH
{sd¥p)
2uadiams afeyuadiag 2ousdisw? peasdg 210 22u3819m3 nespy

ERREEI 1 I.:.Mwmau.i TR T B R A 1] [ P L CWHIERT TR I BN I L1



Table 4 Effect of seed drills and soil amelioration on leek seedling emergence {mean over seed quality and
Ppriming

Expt 1/91

Coulter without Soiltex
Dibber with Alcosorb
Dibber without Alcosorb
LSD (p=0.05)

Expt 2/92

Coulter with Soiltex

Coulter with Presswheel with Soiltex
Dibber with Alcosorb

Coulter without Soiltex

Coulter with Presswheel without Soiltex
Dibber without Alcosarh

LSD (p=06.05)

Ext 3/92
Couiter with Soiltex
Coulter without Soiltex

Dibber with Alcosorb
Dibber without Alcosorb
LSD (p=10.05)
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(C-S)
(D+A)
(D-A)

(C+8)
(CPW +8)
(D+A)
C-S
(CPW-S)
D-A

C+8§
C-S

D+8
D-S

Mean emergence
time (days)

199
17.0
17.5
0.9

12.4
13.0
11.8
130
14.9
15.8
(.42

190
18.2

14.2
145
.50

Percentage
ermergence

29(32)

52(46)

62(52)
2.54

59(50)
66(55)
56(49)
56(49)
53(46)
37(37)
46

48(43)
49(44)

55(48)
56(48)
46



Table 5 Effect of seed drills and soil amelioration on ettuce seedling emergence

Expt 1.1992

(mean over Alcosorb and Soiltex)
Coulter

Coulter with Presswheel

Dibber

LSD (p=0.05)

Expt 1 1993

MarkIl Dibber
Mark IIT Dibber
LSD (p=0.05)

Without Sotltex

Sotltex
L3D {p=0.05)

Expt 2 1993

LSD (p=0.05)

Without Soiltex
Soiitex
LSD (p=0.05)

(©
(CPM)
(D)

CPW
(DIN)
(DIIN)

CPW
DIl
DI

26

Mean
emergence
{ime (days)

9.6
79
8.3
12

7.1

7.7

5.7

5.3
0.58

6.7
6.2
(.42

10.8
11.1
10.0
a7
0.54

106
10.2
0.38

Spread of
emergence days)

10.0
10.3
9.3

3.9
3.7
3.0
29

47
4.0
4.0
4.5

4.6
43

Percentage
emergence

77(62)

89(72)

87(64)
(2.8)

74(60)
71(58)
82(66)
84(67)
(4.2)

73(59)
83(66)
(3.0)

70(57)
76(61)
84(67)
81(64)
2.72)

79(63)
77(62)
(1.92)



Tabie 6: Effect of seed drill and soil amelioration of parsnip seedling emergence

Mean emergence Percentage emergence
time (days)
Couiter 3.2 56 (49)
Dibber with Alcosorb 20.6 63 (52)
Dibber without Alcosorb 220 42 (41)
LSD {p=0.035) 12 {19
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Figure 1

Figure 2

Figure 3

Figure 4

LEGENDS TO FIGURES

Sowing dates ), predicted times of seed germination ), periods over
which seeds emerge (), times of irrigation () and rainfall for
experiments in (a) 1991, (b) 1992 and (c) 1993 at Wellesbourne, (d)
1991 and (e) 1992 at Kirton

The dependence of mean plant weight at harvest on the relative times
of emergence of (c) onion and (+) leek and (0) parsnip seedlings in
the population.

The effect of the dibber (J) and coulter drills () on the distribution
of sizes of onion bulbs.

Comparison of percentage seedling emergence from a coulter (a), @
dibber drill with no seed covering material (0) and with a seed
covering material (+). (Data from Waurr ef al., 1985; Finch-Savage er
al, 1991 and current paper)
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(Expt. Onion 1/1991)

Crop

Cultivar

Site

Treatments
1.Drill

2.5S0il application
3.Seed

Experimental design

Sowing date
Fertiliser
Pest and disease

control

Harvest date

Records taken

Onion
Hysam
Wellesbourne(W) and Kirton(K)

Dibber and Coulter
+/- Alcosorb {dibber only)
Germination : High{99%) and Low(92%)

Randomised block with 4 replications ; 24 plots ; plots
12m. long {6m.for emergence and first harvest ; 6m. for
second harvest)

4 rows/1.5m.bed(W)/1.8m.(K)

Seeds 50mm. apart

W - 28 March : K - 26 March

Basai @ 240kg ha' P and K
Pre-drilling @ 120kg ha* N

1.Pre-emergence herbicide

Albrass @ 91 ha” + Dacthal @ 6 kg ha™ in 5001. water
Z.Insecticide (against Bean seed fly)

Hostathion @ 2.5} ha™*

L.August W - 5th ; K - 8th
(whole piants)

Z.5eptember W - 3rd ; K - 10th
{bulbs)

1.Seedling emergence(W - plants colour tagged)
2.50il compaction
3.Harvest 1. Individual plant weights
4 Harvest 2. Bulb weights and size
grades
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Crop
Experiment

Cuitivar

Site

Treatments

1. Drills

2. Soil applications

3. Seed
Primed/high germ
*low "
Natural/high "
" flow
{ ) %germination
before pelleting

"

Experimental
design

Sowing date

Fertiliser

Irrigation {15mm.)

Pest and disease
control
Pre-dritling
Pre-emergence

Insecticides and
fungicides

Harvest date

Records taken

Onion
2/1991

Hysam

Kirton

Dibber and Coulter
+/- Alcosorb {dibber only)

93 (91)
29 (62)
79 (92)
56 (73)

Latin square with seed lots as
main plots ; split for drills

4 replications ;48 plots, 4
rows/1.8m.bed ;seeds sown
50mm. apart

9 May

Basal 240kg ha' Pand K
Pre-drilling 120kg ha' N

None

None
Albrass @ 9] ha” & Dacthal
@ 6kg ha” in 500 | water

None

Seedling emergence

36

Leek
1/1991

Javelin

Welleshourne

as Onion

as Onion

97 (97)
93 (94)
95 (99)
91 (o1

as Onion
except for. bed
width = 1.5m.

21 May

as Onion

21 May

None
as Onion

31 May

Bravo (@ 21 ha™ in 220-10001
water & Decis @ 300ml. in
>400] water

{(Neck rot and Bean seed fly)
17 July

Malathion @ 2.1] ha™
(Thrips and Black fly)

10 September

1. Seedling emergence
(plants colour tagged)
2. Soil compaction
3.Harvest - individual
piant weights

Parsnip
1/1991

Lancer

Wellesbourne

as Onicn

as Onion

70 (79)
70 (72)
41 (72)
46 (69)

as Leek

7 May

as Onion

8 & 10 May

Dyston FE10 @ 11kg ha™
Linuron @ 1.10] ha”

17 July

Aphox @280g ha™ in 200-
4001 water (Black {ly)

28 August

1,2 & 3 as Leek



(Expt. Onion 1/1992)

Crop
Cultivar
Site
Treatments
1.Drill

2.5oil application

3.8eed

Experimental design
(for each species)

Sowing date

Fertiliser

Pest and disease
control

Harvest date

Records taken

Onion
Hysam
Wellesbourne (W) and Kirton (K)

Dibber and Coulter

+/- Alcosorb (dibber only)
+/- Soiltex L1@ 1251 ha™ in 10001
water(coulter drills)

Natural and primed

Split - plot with seed as main plot ; drill as sub-plot ;
6 replications

48 plots ; plots 7m. long
W - 2 rows/1.5m bed

K - 2 rows/1.8m bed
Seeds 50mm. apart

W - 10 March
K- 2 April

1.Basal @ 240kg ha' P and K

2.Pre-drilling @ 120kg ha* N

3.Top dressing (both crops) - 6 May
60kg ha™

I.Pre-emergence herbicide - Albrass @
91 ha + Dacthal @ 6 kg hain 500l water
2.Herbicide - 5 May - Alicep @ 4.5kg ha™ in 200l
water (both crops)
3. Fungicide - starting 18 May - 6
fortnightly aiternating sprays of either Ronilan @
1.5kg ha”' or Folio @ 21 ha™ in >2001. water

W - 8 September
K - 10 September

1.Seedling emergence(W-plants colour tagged)
2.50il compaction

3.Plant survival

4.Harvest - Individual plant weights and size grades
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(Expt. Onion 2/1992
Leek 2/1992)

Crop
Cultivar
Site
Treatments
1.Drill

2.50il application

3.Seed

Experimental design
{for each species)

Sowing date

Fertiliser

Irrigation

Pest and disease
control

Harvest date

Records taken

Onion Leek
Hysam King Richard

Wellesbourne

Dibber,Coulter and Coulter with presswheel

+/- Alcosorb (dibber only)
+/~ Soiltex Li@ 1251 ha in 10001
water(coulter drills)

Natural and primed

Split - plot with seed as main plot ; drill as sub-plot ;4
replications

48 plots ; plots 12m. long

3 rows/1.5m. bed

Seeds 50mm. apart

Onion - 22 April
Leek - 6 May

1.Basal @ 240kg ha' P and K

2.Pre-drilling @ 120kg ha* N

3.Top dressing (both crops) - 12 June
60kg ha' N

8 May - 15mm. to leeks to produce soil crust (heavy rain
after onion drilling)

l.Pre-emergence herbicide - Albrass @

91 ha™ + Dacthal @ 6 kg ha™in 5001. water (both
crops)

2.Herbicide - 25 June - Alicep @ 4.5kg ha' in 2001
water (both crops)

3. Fungicide -(Onion only) starting 18 May - 6
fortnightly alternating sprays of either Ronilan @
1.5kg ha™ or Folio @ 21 ha™* in >200l. water

4. Insecticide (leeks only) Dipterex @ 1.5kg ha™ drench

in 10001 water against Cutworms

Onion - 24 September
Leek - | September

l.Seedling emergence(plants colour tagged)

2.5owing depth (leeks only)

3.501l compaction

4.Plant survival

5.Harvest - Individuai plant weights and size grades
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{Expt. Onion 3/1992)
Leek 3/1992)

Species

Site
Treatments
1.Drill

2.50il appiication

3.rrigation

Sowing date

Experimental design

Pest and disease
control

Records taken

Onion cv. Hysam
Leek cv. King Richard

Wellesbourne {mobile covers)

SRI Dibber Drill and Coulter Drill (Stanhay S766)

+/- Alcosorb (dibber drill only)
+/- Soiltex L1@ 1251 ha™ in >10001  water{coulter drills

only)

1. Timed - 15mm. water @ 90°Cd »>1°C.
2. Heavy - 21 mm. water after drilling
3. Regular - 12.5mm. every 30°Cd >1°C.

Onion - 4 March
Leek - 6 May

‘There were separate experiments for each species. Each
experiment had a criss-cross latin square design with 4
replicates. There were 48 plots each a 6m. row containing 120
seeds. Plots were sown with a tractor-mounted Stanhay S766
or SRI dibber driil.Seeds 50mm. apart

1.Pre-emergence herbicide - Albrass @ 91 ha™ + Dacthal @
6 kg ha™ in 500l.water (both crops)

I.Seedling emergence

2.50i1l compaction

4.5o0il temperatures @ seed depth

5.501] moisture contents

6.Seed germination in iaboratory
Onion 1° - 35°C. , Leek 3° - 35°C,
(@ 5° intervals)
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(Expt. Onion 4/1992)

Crop
Cultivar
Site

Treatments

1.Covers

1.Drill

2.S0il application

3.Jrrigation

Experimental design {for
each cover treatment)

Sowing date

Pest and disease
controi

Records taken

Onion
Hysam

Wellesbourne (mobile covers)

+/- protection from naturai rainfall

1.Coulter no presswheel (Stanhay)
2.Coulter + presswheel (Singulaire)

+/- Soiltex L1@ 1251 ha™ in >1000] water

1.Pre-drilling irrigation + timed -15mm water @ 90°Cd
>1°C.

2.Timed - 15mm water @ 90°Cd >1°C.

3.Heavy - 21 mm. water after drilling

4.Regular - 12.5mm. every 50°Cd >1°C.

The experiment had a split-plot design with covers as
main plots. There were 3 replicates to give 48 plots each
a 2m. row containing 120 seeds

Seeds 17mm. apart

22 July

1.Pre-emergence herbicide - Albrass @
91 ha! + Dacthal @ 6 kg ha™ in 500Lwater

1.Seedling emergence(plants colour tagged)
2.50il compaction
4.501l temperatures @ seed depth
5.Scil moisture content
6.Seed germination in laboratory
1 - 35°C.(@ 5°C. intervals)

40



(Expt. Lettuce 1/1992)

Crop
Cultivar
Site
Treatments
1.Drili

2.50il application

Experimental design

Sowing date

Fertiliser

Harvest date

Records taken

Lettuce
Saladin

Wellesbourne

Dibber,Couiter and Coulter with presswheel

+/- Alcosorb (dibber oniy)
+/- Soiltex L1@ 1251 ha™ in 10001
water(coulter plots)

Randomised block ; 6 replications
36 plots ; plots 8m. long

3 rows/1.5m. bed

Seeds 50mm. apart

8 June

Basal (@ 240kg ha P and K
Pre-drilling @ 120kg ha’ N

3 July

1.Seedling emergence(plants colour tagged)
2. Soil compaction

3. Plant survival

4. Plant spacing

5. Harvest - Individual piant weights
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(Expt. Lettuce 1/1993
2/1993)

Crop
Cultivar
Site

Treatments

1.Sowing date
1.Drill
2.50i1l application

3.Irrigation

Experimental design
(for each sowing)

Fertiliser

Pest and disease
control

Records taken

Lettuce
Saladin

Wellesbourne

St - 22 July
52 - 2 September

Dibber MK 1 & 2
Coulter +/~ presswheel

+/- Soiltex L1 @ 1251 hat in 1000} water

l.Heavy immediately after drilling
2.None
51 - 22 July ; S2 - 2 September

Split - plot with irrigation as main plot ; drill as sub-
plots

3 replications ; 48 plots

piots 10m. long ; 2 rows/1.5m. bed

Seeds 50mm. apart

Basal @ 240kg ha’ P and K
Pre-drilling @ 120kg ha' N

1.Pre-drilling - Dursban 4 @ 21 ha'!
in 600-10001 water & Basudin 40wp @
750g in 1000-15001 water

Z.Pre-emergence herbicide - Kerb @ 2.2kg ha' in
5001 water

[.Seediing emergence
2.301l compaction
3.Plant spacing
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Dibber drill Mark II and Coulter drill used for sowing Onion 1/1991



———. A A

L e

3

iy
-
i

3

1/1991

|

Aerial view of experiment Onion

018

coulter p

; C =

jots

bber p

i

= d

D



Dibber drill Mark Il used for sowing Lettuce 1/1993



Contract between BSHR and the Institute of Engineering Regearch
{IER) (hereinaftaer called the ”Concractor”) and the Horti{cultural
Development Council {hereinafter called the "Council“) for a
tesearch/development project,

PROPCSAL

L. TITLE CF PROJECT: Contract No: Fv/40
IMPROVING cRrop ESTABLISHMENT BY SEED PRIMING AND THE DIBBER DRILL
2. BACKGROUND aAND COMMERCIAL OBJECTIVE:

Work at THR Wellesbourne over the last 10-15% years has
demonstratad the cloge relationship betwean yield, Variation inp
size of product, time of maturity within a ertop and the number of
plants establlished, thae Eime of emergence of seedlings within a
crop, and the size of seedlings =at emergence. Severs] SuUrveys by
ADAS have shown that target stands of uniformly emerging seedlings
are rarely achievag,

Hajor prograss has been made {n developiong seed Priming
techniques to improve gaed quality and Primed seed ig now being
made avajilable by seed companies. However, the full Potential
from the use of Primed seed or, indeed, untreated but high quality
seed 1s unlikely to he realised unlegs drills are used which ean
create ideal conditions for germination, and which sow seads at
the gzme depth and ipace them uniformly along the row. Recently,
significant advances have been made 1in developing working
commercial Prototypes of the IER dibber dry11, which ig capasble of
sewing seeds at acfurate depth and gpacing. This dril} creates ga
better environment for thae 8eed and germinating seedling yet
achlieves high ratesg of sowing and 1isg a significant advance op
current drilling technology.

3. FOTENTIAL FINANCZIAL BENEFIT TO THE INDUSTRY:

Surveys by ADAS have demonstrated that an average plant stands do
NoL axceed 50% of viable seeds sown and furthermore {¢t is
difficulsr to predict plant stands and therefore eXert control ogver
plant size. In addition, there are large variations in plant gize
and time of maturity of plantg within a STOp 28 a result of
2rratic and unevan seedling establishment . These affanrg are
difficult te quantify but the lmpact of oniy a 20% increase ip
reliability of establishment on production pPractice would hae
substantial,

There may algo be otheaer benefitg. The usge of Primed 8eed, which
"MEerges earlier than untreated seed coupled with payw seed covering
materials which can be deliveread by the dibber drill and ecan aid
fREergence may provide the potential for replacing a Proportion of
Crops now established more eXpensively by transplanting. There i3

the dibber dri11 enabling more of the dcreage to be gown in ideal



Discussions are taking place with drill manufacturers for possible
commercial manufacture of the drit1,

4. SCIENTIFIC/TECHNICAL TARGET OF THE WORK:

The objective of the work will be to identify and quantify the
benefits to be obtained from sowing primed seeds of leek, onion,
lettuce and brassicas with the IER Dibber drill and to compare the

conventional drilling techaniques, Laboratory trialg at TER show
that the drill works best with pelleted 8eeds and g further
objiective will hae to trial at Jleast two pelleting materigls,
Digcussions on the compatihility of pelleting and Priming have

confidential work between IHR Wellesbourne, School of Chemiecal
Engineering - Birminghanm University, and seed companies.

Studies will be made of the effectas of replacing the s0ll cover
with artificial media. The drill has been designed to apply thesa
a8 an integral part of the drilling process,

tTeatments with different cultivation technigques, At a later
stage, studies will he nmade on different goi] types eg: Kirton and
Stockbridge, in the Presence and absence of irrigation tog test
teliability of thae techniques,

3. CLOSELY RELATED WORK - COMPLETED OR 1IN PROGRESS:

A programme of work on the physlology of geed germination and
seedling establishment ls funded at IHR-W by C8¢ in pus 2 & 3,
Earller work with eXperimental versiong of the dibber dri111 showed
significant {mprovement In lettuce CTop establishment, Work on
seed priming technology continues in PUs 2 & 3, with the British
Technology Group, seed companies and with the School of Chemical
Engineering - Birmingham Univergity, In neone af thig work 1ig the
combined affact of priming and drilling technique being
lnvestigated and no attempts have been madae to devise methods to
optimise seedbed, seeq and drill technology,

&. DESCRIPTION COF THE WORK :

in year |, primed and untreated seeds (possibly Pelleted in rwo
waya) will ba 8own with a conventiocnal Stanhay and a single unit
dibber dri11. In addition, the heles 'punched' by the dibbar
drill to receive the seeds will be covered with different
Materlais {which are delivered by the deill). In this first year,
woerk will concentrate on two species, onion and leek and different
seedbed conditions will be achieved by irrigatian,

Examination of the results from year 1 may indicate that come
treatments can be dropped from thae trials in yearsg 2 and 3 and in
which case studies of the effects of the drilling and seed
technology will be combined with aeedbed Preparation techniques.
The studies will be extended to other species, ag; lettuce and

i



The studies will be extended to other species, 22} lettuce and
calabrese and in year 3, the trials will be exXtended to gther
sites and soil types.

At each sowing, feasurements of seedbed 80ill moisture and
temperature will be mada. Seedling emergence counts will be made
daily and estimates of tniformity of epacing and uniformity of
sowing depth recorded. 1Ip the wide-spaced crops effects on plant
growth and yield will be recorded,

7. COMMENCEMENT DATE AND DURATION:

I April 199! for 1 years.

8. STAFF AND RESPONSIBILITIES:

The project leader will be Dr D Gray. Day to day Fesponsibility
will be with Dr D Gray and an Hso. Dr F Brown, IER and g
techniclian will bhe Fedponsible faor the supply and toperation of
the dibbaer dril]. Dr H Rowse, BSHR will co-~operate on soil
cultivation aspects,

3. LOCATICN:

BSHR Wellesbhourne in Years | and 7 and at other sites ip year 3,

0. onsTa.



Contract between HRI & SRI (hereinafter called the "Contractors")
and the Horticultural Development Council (hereilnafter called the
"Council") for research/development project.

[¥%)

PROPOSAL

TITLE OF PROJECT Contract No: FV/40h
Contract date: 2.4.93

IMPROVING CROP ESTABLISHMENT BY THE DIBBER DRILL

BACRKGROUND AND COMMERCIAL OBJECTIVE

Work at HRI Welleshbourne over the last 10-15 years has
demonstrated the c¢lose relationship between vield,
variation in size of product, time of maturity within a
crop and the number of plants established, the time of
emergence of seedlings within a crop and the size of
seedlings at emergence. Several surveys by ADAS have shown
that target stands of uniformly-emerging seedlings are
rarely achieved and reliability of establishment is a majer
propblem.

in the last two years the wvalue of the SRI dibber drill
which 1is capable of sowing seeds at accurate depth and
spacing, which can create a better environment for the seed
than a coulter drill and which can achieve high drilling
speeds, has been demonstrated for lettuce, onion, leek and
parsnips (FV4C). It gives particularly lmpressive results
where soil capping ls a problem (see results in Project
News Spring '92 for 1991 experiments and submitted report
tc HDC for 1992 experiments).

The research dibber drill currently used is mechanically
complex. A programme of extenslive drill development has
therefore started which will incorporate revolutionary new
ideas to simplify the mecnanisms for dibbking and seed
+ransfer and enable simultaneous application of very small
quantities of granular pesticide.

Design and development work 1s at an advanced stage, and a
new drill will be ready for testing in the Spring of 1893.

POTENTIAL FINANCIAL ﬁENEFIT TO THE INDUSTRY

Surveys by ADAS have demonstrated that on average plant
stands do not exceed 50% of wviable seeds sown and
fur+hermnore it is difficult to predict plant stands and
therefore exert control over plant size. In addition there
are large variations in plant size and time of maturity of
plants within & crop as a result of erratic and uneven
plant establishment. These effects are difficult to
gquantify but results in 1291 and 1892 and results with
earlier prototype dibbers have shown from 5 To 30% increase
in plant stand and greater reliability in plant stands
compared with conventional coulter drilling technigues.



SCIENTIFIC/TECENICAL TARGET OF THE WORK

The objective of the work is to investigate the benefit of
a dibbing system compared with a coulter and a cculter plus
seed press wheel. Two dibbers will be used; the
experimental drill with internal seed selecticn employed in
the 1991 and 1892 investigations and a modified version
using conventional seed selecticn tachnology nounted-
externally on a new dibber wheel.

CLOSELY RELATED WORK - COMPLETED OR IN PROGRESS

A programme of work on seed physiology and crop
establishment is funded at HRI by MAFF whe are alsc funding
research into methods of reducing chemical application at
seeding time at SRI. Further trials are required to
evaluate the enhanced, simplified dibber drill.

DESCRIPTION OF THE WORK

Following a review by the project co-ordinators and HDC for
Projects FV39, 40 and 41 it was agreed that an
investigation on the new SRI dibber drill would be made at
Wellesbourne in 1893. It i1s proposed that the crop will be
lettuce as this has been used in previous research and a
good bedy of past data from varicus drilling systems Is
avallable for compariscn.

Four drills will be studied:

1. '0ld! SRI dibber with intarnal seed selection as in
1591 and 138S2.

2. 'New! SRI dibber with external/modifiad seed
selaction.

3. Standard coulter and belt selection of seeds asg in
1991 and 13892.

4. Standard coulter plus seed press wheel and 'vacuum'’

seed selection.

Sowings will be made on two occasicons into seedbeds either
deliberately 'capped' after sowing or left to encounter
natural weather conditions. As pravious results had shown
that the use of granules of Alcocsorb applied toc the dibbed
hole to reducs solil impedance to seedling growth wera on
average, ineffective, their use in the current experiments
is *o be abandoned. However, an investigation of an
application of Soiltex compound to the dibbed hole and
surrounding area to stabilise its surfaces and to the line
of the coulter drills compared with no application will be
examined. The experiment will be fully randeomised and
replicated. Numbers of emerging seedlings will be counted
daily until emergence is complete and records will be made,
as in previous vyears, of soll moisture, soil water
potential, temperatur at seed depth, rainfall, soil
impedance above and below %The seeds, uniformity of seed
sowing depth and accuracy of spacing along the row.
Seedling emergence patterns will ke related to the measured
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seedbed characteristics and drill types.
COMMENCEMENT DATE AND DURATION
Start date 1.4.383 for 1 year

STA¥F RESPONSIBILITIES

The project co-ordinators will be DR D GRAY (HRI), MR J
REED (SRI). Day-to-day responsibility will be with MRS J

STECKEL (HRI), and MR S MILES (SRI) will be responsibie for

the supply and operation of the dibber drills.

LOCATION

HRI, Welleshbcurne



Contract No: FV/40b

TERMS AND CONDITIONS

The Council’s standard terms and conditions of contract shall apply.

Signed for the Contractor(s) SIgNatUIC e
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