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Introduction

Last year | delivered a paper to this conferencthertheme of Crop Rotations for Supporting a
Milking Platform (Scott, 2003). While that papeasvgenerally well received there was a
request for more scientific details to explain tegponses of plants to environment. In addition
| visited Southland in January this year and sgokseveral advisers and farmers in the
lactationary zone. The objective of this visit viasletermine topical areas of interest for
presentation at this conference and at that tirmeetfects of drought were at the top of the list.
This paper discusses a range of topics deemeddbibeerest to dairy farmers. While the
emphasis is on the Southland environment manyeoptimciples apply equally to other parts of

New Zealand.

The effect of thermal time on forage crops

Conventional wisdom suggests that swedes mustvae Isp Invercargill Show Day across the
whole of Southland. For the purpose of this analy& will assume that Invercargill Show Day
(ISD) falls on 1 December and that forage cropsrsowthat day are available for grazing on 1
June the following year ie. a six month growingssga The first column in Table 1 gives the
growing degree days with a base temperature ofd”@is six month period. At about

1450°C days Invercargill is one of the coolestssligted although it is colder at Manapouri,
Ranfurly and Tekapo.

We are still in the process of defining precisély base temperature for leaf appearance rate in
brassicas and there are species differences ammegln the predictive models of Zyskowski
al (2004) and Wilsort al (2004). We acknowledge that the present predictiodel based
solely on thermal time is crude compared with thetker models which include solar radiation

as one of the key factors influencing yield.

Notes:



Table 1 Comparison of growing degree days (base temperdtt@ and potential production
to end of May for an Invercargill Show Day sowingdaa mid-January sowing at sites around

New Zealand. (Based on mean temperature data fid#AN

Potential Production
Degree days to end of May for two sowing to end of May
times (°Cd) (t DM/ha) Lost

Invercargill Mid Lost Show Mid production
Show Day January Opportunity Day January  (t DM/ha)

Invercargill 1446 1012 30% 14.5 10.1 4.3
Winton 1500 1045 30% 15.0 10.5 45
Gore EDR 1456 1009 31% 14.6 10.1 45
Lumsden AWS 1460 1007 31% 14.6 10.1 45
Te Anau 1496 1038 31% 15.0 104 4.6
Manapouri 1384 948 31% 13.8 9.5 4.4
Milford Sound 1575 1118 29% 15.7 11.2 4.6
Queenstown 1738 1197 31% 17.4 12.0 5.4
Alexandra 1801 1226 32% 18.0 12.3 5.8
Wanaka 1769 1202 32% 17.7 12.0 5.7
Ranfurly 1374 913 34% 13.7 9.1 4.6
Twizel 1496 1005 33% 15.0 10.1 4.9
Kurow 1779 1242 30% 17.8 12.4 5.4
Lake Tekapo 1443 981 32% 14.4 9.8 4.6
Westport 1937 1404 28% 194 14.0 5.3
Hokitika 1788 1289 28% 17.9 12.9 5.0
Kaikoura 1938 1387 28% 194 13.9 5.5
Timaru 1770 1236 30% 17.7 124 5.3
Oamaru Airport 1591 1116 30% 15.9 11.2 4.8
Dunedin 1664 1183 29% 16.6 11.8 4.8
Takaka, Kotinga 1936 1375 29% 194 13.7 5.6
Rai Valley 1892 1344 29% 18.9 134 55
Hamilton 2208 1590 28% 22.1 15.9 6.2
Rotorua 2063 1474 29% 20.6 14.7 5.9
Taupo 1944 1374 29% 194 13.7 5.7
Lincoln 1818 1275 30% 18.2 12.8 54

For spring cereals de Ruiter (2000) found thatdgehnged from 1.08 to 1.77 t/ha/100°C days.
For the present exercise a figure of 1.0 will beduirstly because it keeps the analysis simple
and secondly brassicas are likely to be at thed@nd of the scale initially due to much lower
sowing rates and hence leaf canopy developmernt affalysis however, does not suggest that
swedes are the recommended crop at all sites; Hamid included as a reference site for

dairying but is too warm to grow a decent swed@cro



Based on the above assumptions a swede crop atdémgél sown on ISD should yield around
14.5 t DM/ha with yields being lower and higher émider and warmer sites respectively. The
drought of the 2003-2004 growing season meaniniaaty brassica crops, especially those
sown with a ridger had patchy, erratic and delsgmérgence with some seedlings not
emerging until the rain arrived in late JanuarpheBecond column in Table 1 lists the thermal
time of a forage crop that commences growth in daiduary as did many Southland crops in
this past season. The delayed emergence resulee80% loss in thermal time experienced by
the crop by late May with a yield reduction of abdiB t DM/ha for our Invercargill crop.

The situation for late sown crops is more precarithan predicted in Table 1 for the colder
districts. These crops are more likely to expeaxiehard frosts which can damage leaves and
cause a reduced response to favourable but ragpdling temperatures during the autumn
period (Appendix 1). While the inland colder distis experience early frosts they also
experience very favourable temperatures duringtinemer season so it is paramount to get the
plants emerging as early as possible.

The author inspected and photographed several ssveds in Southland in mid-January.
Seedling emergence and leaf canopy developmengdangm excellent to awful with the range
in quality sometimes being apparent in adjacentipekk, i.e., some farmers or contractors got
it right, others got it very badly wrong.

One of the key factors of the thermal time conégphat moisture is required to kick start
germination and maintain the growth processesarylsome growers conserved adequate
moisture during their seedbed preparation whilemsthlid not. While sowing swedes with a
ridger has some major advantages, its limitatioeasewery apparent in the drought. Growers
were reminded that it is not safe to assume thaillitain soon after sowing moisture must

be conserved during seedbed preparation. Withadeduate soil moisture, time of sowing does
not equate to time of germination, with delayed ey@aece and reduced yields being the end
results.

In conclusion it is obvious that plants do not mgpto Invercargill Show Day but do respond
to thermal time which drives leaf appearance itatd,canopy development, light interception
and growth. Germination requires adequate soiktum at sowing and even Southland can

experience droughts. As conditions become dreeute of a ridger becomes more risky

Notes:



meaning some growers should review their methabwing brassicas drilling on the flat is

less risky under dry conditions.

The implications of thermal time for pasture establ ishment
Providing moisture is adequate, germination andrgemee are temperature dependent. Table 2
shows the thermal time requirements ( C days) & Bdnergence of several common pasture

species.

Table 2 Thermal time ( C days) to 50% emergence of seymasature species . Adapted from
Moot et al (2000).

Cultivar/Species C days to 50% Emergence
Moata ryegrass 145

Nui ryegrass 160

Huia white clover 150

Advance tall fescue 190

Kahu timothy 230

Wana cocksfoot 250

Both Italian and Perennial type ryegrasses redhé&deast amount of thermal time while the
traditionally slow establishing species like timptnd cocksfoot require about 80% more

thermal time.
Table 3 shows the dramatic effect that delays wirsgptime produced on time to emergence of

these species.

Table 3Number of days to 50% field emergence of speciesmismn different dates in 1996.

Adapted from Moott al (2000).

Sowing Date
Cultivar/Species 8 March 21 March 4 April 24 April 8 May
Moata ryegrass 10 9 10 14 20
Nui ryegrass 11 10 11 15 25
Huia white clover 10 10 11 14 19
Advance tall fescue 13 11 14 23 32
Kahu timothy 17 14 16 23 44

Wana cocksfoot 17 16 17 25 46




For the earliest sowing on 8 March both the ryegyeasl white clover only took 10-11 days to
emerge, while timothy and cocksfoot took 17 day#hen sowing was delayed until 8 May
timothy and cocksfoot took 44 and 46 days to emezgpectively. Note that these figures refer

to the number of days to 50% emergence only; teeedlings were certainly not ready for
grazing at these times.

Water requirements

It has been mentioned previously that growth anetid@ment in relation to thermal time can
only occur where adequate soil moisture is avalabkick start germination and keep the
growth processes going.

McWilliam et al (1970) conducted a classic experiment where teeyigated a range of

pasture species at a range of osmotic solutiompate (Figure 1).

Relative germination (%)

00 02 04 06 08 10 12 14 16 18
Solution potential (-MPa)

Figure 1 Relative germination rate of pasture species it to moisture stress. Adapted
from McWilliam et al (1970).

Solution potential is a measure of moisture avditgtio the seeds. A potential of zero bars is
equivalent to field capacity while minus 1.5 MPg@&manent wilting point. All species

showed a similar response up to -0.25 MPa but fiere on germination fell almost linearly as
the solution potential declined.

Notes:



At -0.8 MPa, ryegrass was still achieving maximusnngination but it had dropped to between
20 and 50% for the other species.

The greater tolerance of ryegrass to moisturesstresefore contributes to its ease of
establishment and competitive advantage relatiaiter species. The seeds in the experiment
were in direct contact with solutions of differingiter potential and therefore cannot always be
compared with seeds sown on or in soil of equivialater potential. A seed sitting in a loose
fluffy seedbed will be experiencing drier than esigel moisture conditions as there is little
seed/soil contact. A seed that remains on thesadihce following broadcasting is in a worse
position and will not germinate until sustained wehumid conditions prevail. One of the
main advantages of drilling compared with broadngss that it places seed in close direct
contact with soil moisture. If you place a drylsaa damp soil the sack remains dry. If you sit
on the sack for even a short period you get a wekdide. Think about it.

Finally, because ryegrass germinates earlier thi@r pasture species sown in a marginal
seedbed, this is virtually the same as sowingybgrass earlier, with disastrous effects on the

establishment of those other species.

Seed mixtures and sowing rates

Nearly 50 years ago, at Invermay, Cullen (1958artyedemonstrated the deleterious effects
that even moderate (10 kg/ha) sowing rates of ag=ghad on the establishment of slower
establishing species such as cocksfoot, timothyarite clover (Figure 2). Since that time the
physiological reasons for this depression have leeptained (Mooet al 2000; Blacket al
2002). Some practical options have been suggés@ssist the establishment of those non-
ryegrass species that are slow to get out of bedsfdt al 2000). These suggestions include
spring sowing, reduced sowing rates of ryegrassard delaying the introduction of ryegrass

by direct drilling following establishment of thevw establishing species.
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Figure 2 Effect of seeding rate of perennial ryegrass om#reentage ground cover of other
species. Adapted from Cullen (1958).

The author was therefore amazed to discover tieat thre still Southland farmers broadcasting
pasture seed mixtures at rates up to 40 kg/hastorgsimainly of perennial ryegrass. These
sowing rates and methods are now reviewed.

A single perennial ryegrass seed weighs about 2linge sow 1 kg/ha, this equates to 50

seeds/rh More user-friendly figures on ryegrass sowingsare presented in Table 4.

Table 4 Perennial ryegrass sowing rates: Facts and figures.

Sowing Rate No. Seeds No. Seeds/ cnt/Seed Spacing in 15cm
kg/ha /m? 900cnt Drill (mm)

1 50 4.5 200 133

5 250 22.5 40 27

10 500 45 20 13

20 1000 90 10 7

25 1250 112.5 8 5.3

30 1500 135 6.6 4.4

40 2000 180 5 3

Notes:



A sowing rate of 20 kg/ha delivers 1000 seeds#nfigure which is difficult to comprehend. In
more simple terms this represents 90 seeds ordaasiiioned square foot or 30 x 30cm, so that
each seed occupies 10TnThe figures in the first four columns assumeami distribution

and, one hopes, establishment from a broadcast. sBoth are myths.

Sowing method

North Island dairy farms are often situated onelitsd country with steep sidings and
irregularly shaped paddocks. Such contour makéimgmdifficult or impossible. These same
farmers who move to the South Island are alwaysésged with the convenience and ease of
farming on unbroken flat-easy rolling country wittgular shaped paddocks and no gulleys. So
why do many South Island dairy farmers continubrtiadcast pasture seeds? Perhaps itis one
way of justifying the very high sowing rates diseed previously. It makes little sense to use
pre horse-drawn technology to sow excessive rdtgsreetically superior and often expensive
pasture cultivars.

On modern dairy farms the bull has been replacettidl technician who delivers a semen
sowing rate of approximately 1/7006f that delivered by a bull. While | am not susiijeg we
can reduce ryegrass sowing rates by a similar atwaloen drilling, the data in the final column
of Table 4 shows how ridiculous it is to drill ryegs at even 20 kg/ha as each seed is only

7 mm from its mate. Even at a meagre 5 kg/ha spvate the spacing is only 27 mm or
approximately one inch. In addition the proportadrdrilled seed which establishes will always
be higher than the same seed broadcast, as thesg#aded in contact with soil moisture. A

broadcast seed is like the dry sack sitting orofdpe soil.

Seed quality

Drilling lower than normal rates of pasture seestpiires high quality seed, particularly with
regard to germination but particularly vigour. the purchaser you are entitled to know this
information. Of particular relevance here is tlagedof the test: if it is more than a few months
old, ask for another test as the quality may haeticed in poor storage conditions (Appendix
2 and 3).

Purity is the other aspect of quality that is ofess important depending on end use. For
example does it really matter if a line of KopuD®emand white clover destined for a dairy
pasture contains a few percent of Huia white cl@resuckling clover? Similarly while a trace
of Bromus could be disastrous for ryegrass seediuger, it is probably irrelevant to a dairy
farmer sowing the same ryegrass in a pasture neixéigpecially if the price is discounted due

to this contamination (Appendix 4 and 5).



Conclusions
Crop and pasture plants do not respond to Inveitc&tgpw Day or chronological time.
Plants do respond to thermal time as this influsreaf appearance rate, light interception
and growth.
Moisture is essential for the thermal time response
Seedling emergence delayed by late sowing or aekgbed will cause yield reductions.
Seedbed preparation and sowing method are criticalccess: this last season in Southland
showed that it is not always prudent to assumellitan soon after sowing.
While ridging swedes has several advantagesait isnreliable sowing method under dry
conditions. Some farmers need to review this optio
In pasture seed mixtures, ryegrass is the aggrasdbhas a low moisture requirement for
germination and a low thermal time requirementgimergence.
Slow establishing species such as tall fescue,stockand timothy have a high thermal
time requirement for emergence.
Under dairying conditions with reliable summer ntors these slow establishing species
are better sown in spring with zero or very lovesabf ryegrass.
High sowing rates of ryegrass (> 8 kg/ha) will stggs the establishment of these slow
establishing species especially with late sowingaider areas.
Farmers on flat-easy rolling contour should revielether broadcasting high rates of
expensive genetically superior pasture seeds i®ppate in the new millennium.
If the local contractor does not own a drill, fiode who does or get a syndicate together
and purchase a drill.
It would be interesting to monitor the operatioracfeed drill syndicated amongst a group

of dairy farmers.
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Appendix 1

Monthly means of daily maxima, minima and mean temerature normals for selected sites

in New Zealand.

Data courtesy of NIWA.

Location

Month
J F M A M J J A S O N D

Invercargill

Winton

Gore EDR

Lumsden AWS

Te Anau

Manapouri

Milford Sound

Max 18.618.8 17.2 15.0 12.2 9.7 9.5 11.012.9 144 15.8 17.5
Min 94 91 77 58 37 15 09 19 37 55 6.84 8.
Mean 14.0 13.9 125 104 80 56 52 6.4 8.3 10.01.3 13.0

Max 19.920.0 18.0 15.6 125 9.8 9.6 11.213.4 15.1 16.7 18.6
Min 92 87 74 56 35 13 09 18 35 52 6.528.
Mean 14.6 14.4 12.7 106 80 56 53 6.5 85 10.21.6 134
Max 19.219.3 17.3 14.7 11.4 85 8.2 10.112.6 145 16.1 18.0
Min 94 91 78 59 37 16 10 20 38 55 6.65 8.
Mean 14.3 14.2 126 103 76 51 46 6.1 8.2 10.a14 133
Max 20.520.3 18.2 15,5 12.1 89 8.6 10.413.2 15.2 16.8 18.8
Min 88 85 69 47 25 01 -080.7 26 48 59 7.8
Mean 14.7 144 12.6 10.1 7.3 45 40 56 7.9 10.014 133

Max 20.120.2 18.3 15.0 11.7 8.6 8.2 10.112.6 14.8 16.8 19.0
Min 91 90 74 58 34 14 10 13 3.0 4.7 6.20 8.
Mean 14.6 14.6 129 104 76 50 46 5.7 7.8 9.8 11.53.5
Max 20.720.8 18.0 14.6 12.0 83 8.2 9.6 12.614.9 16.1 18.9
Min 83 79 56 38 24 01 -080.2 15 38 45 6.7
Mean 145 143 11.8 9.2 7.2 42 39 47 71 94 1018
Max 18.919.5 18.0 15.6 12.3 9.5 9.1 11.213.1 14.4 16.0 17.6
Min 104 104 89 68 42 19 13 22 39 58 74 93
Mean 14.7 15.0 135 11.2 83 5.7 52 6.7 85 10.11.7 134

Notes:



Location

Month

Queenstown

Alexandra

Wanaka

Ranfurly

Twizel

Kurow

Lake Tekapo

Max 22.22.7 19.9 16.1 119 86 8.2 10.313.5 16.2 18.6 20.7

Min 10.7 10.6 88 6.2 33 0.7 01 13 36 56 74 94

Mean 16.7 16.6 144 11.1 76 46 41 58 8.6 10.93.015.1
Max 23.523.8 21.5175 124 75 7.9 114150175 20.2 22.1
Min 10.6 105 87 51 15 -1.7-1.8 -04 29 55 7.6 99
Mean 17.1 17.1 151 11.3 70 29 3.0 55 89 11339 16.0
Max 23.823.6 20.8 17.1 125 85 8.4 10.914.3 16.9 19.5 21.9
Min 10.8 104 82 49 17 -09-13 -03 24 51 70 94
Mean 17.3 17.0 145 110 71 38 3.6 53 8.4 11.03.3 157
Max 21.721.8 195 15.6 10.8 7.2 6.7 9.5 13.315.9 18.0 20.5
Min 74 7.1 55 26 -02-24 -29 -1.2 09 32 47 6.7
Mean 14.6 145 125 91 53 24 19 42 71 96 11¥3.6

Max 23.023.3 20.4 16.3 11.5 6.7 6.4 9.5 13.416.1 18.4 20.6
Min 85 80 6.1 26 -05-34 -39 -23 04 32 50 73
Mean 15.8 15.7 13.3 95 55 1.7 13 36 6.9 9.7 11140
Max 22.9225 20.1 17.9 14.0 10.5 10.0 12.1 15.1 17.4 18.8 20.8

Min 104 102 86 59 32 06 04 16 3.7 57 73 92

Mean 16.7 16.4 144 119 86 56 52 6.9 94 11.43.1 150
Max 21.221.6 18.7 15.0 10.8 6.9 59 8.1 11.714.6 17.0 19.3
Min 88 86 6.7 41 11 -1826 -1.3 1.3 35 53 74
Mean 15.2 15.1 12.7 95 6.0 25 17 34 6.6 9.1 11133

Westport

Hokitika

Kaikoura

Max 20.020.4 19.5 17.2 14.7 13.0 12.6 13.2 14.3 15.3 16.9 18.6
Min 124 12.7 120 98 7.3 53 46 55 7.0 83 10m.5
Mean 16.2 16.5 15.7 135 11.0 9.2 8.6 9.3 10.711.8 13.4 15.1
Max 19.420.0 18.7 16.7 14.2 12.3 12.0 12.5 13.9 15.1 16.6 18.1

Min 11.7 12.0 10.6 84 59 37 29 39 58 74 8.8 10.6

Mean 15.6 16.0 14.7 125 10.0 80 7.5 8.2 9.8 11.32.7 143
Max 20.620.0 18.8 16.6 14.1 11.6 10.9 11.5 13.6 15.3 16.9 19.1

Min 12.8 128 119 99 7.7 58 51 56 6.7 82 98 117



Month

Location J F M A M J J A S O N D
Mean 16.7 16.4 15.3 13.3 10.9 8.7 8.0 85 10.111.7 13.4 154
Timaru Max 21.120.9 19.3 16.6 13.3 10.6 10.1 11.4 14.2 16.0 18.3 19.9

Oamaru Airport

Dunedin

Takaka, Kotinga 2

Rai Valley

Hamilton

Rotorua

Taupo

Min 11.3 11.1 100 71 39 13 12 23 45 64 84 104
Mean 16.2 16.0 14.7 119 86 6.0 57 6.8 94 11.4234 151
Max 19.919.7 18.1 15.8 12.7 10.6 10.0 11.1 13.5 154 17.1 18.3
Min 10.2 10.1 93 64 34 12 05 14 34 55 72 93
Mean 15.1 14.9 13.7 11.1 81 59 53 6.3 85 10.32.2 13.8
Max 18.918.7 17.2 155 12.6 10.2 9.8 11.012.8 14.6 16.1 17.4
Min 115114102 83 57 38 32 41 57 72 86 104
Mean 15.2 15.1 13.7 119 9.2 70 6.5 7.5 9.3 10.924 13.9

Max 22.@2.9 21.1 18.7 16.0 13.7 13.1 13.7 15.7 17.5 19.4 21.2
Min 112112 97 71 42 22 21 30 49 65 83 10.1
Mean 16.9 17.1 154 129 10.1 80 7.6 8.4 10.312.0 13.9 15.7
Max 22.723.1 20.9 18.3 15.6 12.6 12.4 13.4 154 17.1 18.7 20.6
Min 10.7 10.3 9.7 69 42 20 12 24 46 6.7 79 10.1
Mean 16.7 16.7 15.3 126 99 7.3 6.8 7.9 10.a11.9 13.3 154

Max 23.824.3 22.7 19.9 16.6 14.1 13.6 14.6 16.2 17.9 20.0 22.0
Min 12.8 13.0 116 9.2 66 47 39 51 6.7 83 101L.6
Mean 18.3 18.7 17.1 145 11.6 94 8.7 9.8 11.413.1 15.0 16.8
Max 23.023.0 21.1 18.3 15.1 12.6 12.1 13.0 14.7 16.7 19.0 20.9
Min 12.7 129116 88 59 42 31 44 60 79 96 113
Mean 17.8 17.9 16.4 135 105 84 7.6 8.7 10.412.3 143 16.1
Max 23.323.3 20.9 17.6 14.1 11.8 11.2 12.1 14.1 16.5 19.0 21.3
Min 115116102 74 49 34 22 30 47 66 84 10.1
Mean 17.4 175 156 125 96 76 6.7 7.6 94 11833.6 15.7

Notes:



Location

Month

Lincoln

Max 22.121.8 20.1 17.2 14.0 11.2 10.6 12.0 14.4 16.9 18.6 20.8
Min 11.3 112 98 68 41 16 13 25 43 6.1 7.7 99
Mean 16.6 16.4 149 120 9.0 64 60 7.2 93 11431152




Appendix 2

PO Box 84

LINCOLN puu o o St
U E

N I V R S I T Y Lincoln University
Te Whare Wanaka O Aoraki Canterbury

NEW ZEALAND

Telephone/Fax:

(64) (3) 3253872

SEED ANALYSIS CERTIFICATE

INFORMATION SUPPLIED BY APPLICANT

Kind of Seed - Lolium perenne L. Merchants Reference 1234
Perennial Ryegrass
Grasslands Nui No.ot Sacks 23
Weight
Source of Seed Smith and Wesson, Ashburton Laboratory Test Number 04/9991
These resnlts velate 10 the sample as received in this laboratory
Date of Sampling 9/02/04 Date Sample Received  11/02/04 Date Test Completed  26/02/04 Date of Issue  26/02/04
PURE OTHER INERT ~ INTERIM | FINAL | ABNORMAL . HARD REMAINDERS TZ%
SEED % SEED% MATTER% COUNT | COUNT 'GROWTHS % SEED% %
92 %in ! 96 %in
99.7 0.1 0.2 ! 2 0 ! 2 0
5 days | 14 days !
FOUND IN WORKING SAMPLE FOUND IN BULK SEARCH
Bromus mollis 3
Vulpia species 1

Kind of Inert Matter Chaffy matter, empty glumes, straw, earth particles

Thousand Seed
OTHER TESTS W:;:t Q)
Vigour Test Result: Grade C: 43% Normal Seedlings
Moisture
Content %
COMMENTS / ENDORSEMENT
Test prechilled 4 days at 5°C.
M. J. HILL
DIRECTOR

AN ACCREDITED L.S.T.A. MEMBER LABORATORY




Appendix 3

New Zealand Seed
Technology Institute
PO Box 84
Lincoln University
Canterbury
NEW ZEALAND
Telephone/Fax:
(64) (3) 325 3872
SEED ANALYSIS CERTIFICATE
INFORMATION SUPPLIED BY APPLICANT
Kind of Seed  Lolium perenne L. Merchants Reference 2345
Perennial Ryegrass No. of Sack 78
Grasslands Nui 0. of Sacks
Weight
Source of Seed Smith and Wesson, Ashburton Laboratory Test Number 97/1008

These iesulfs velate fo the saniple as received in this laboiatory

Date of Sampling 16/03/97 Date Sample Received  18/03/97 Date Test Completed  4/04/97 Date of issue  4/04/97
PURE OTHER INERT  INTERIM FINAL ABNORMAL HARD  REMAINDERS TZ %
SEED % SEED% : MATTER % COUNT COUNT GROWTHS % SEED % %
92 %in 98 %in
99.6 0.2 0.2 0 0 2 0
5 days 14 days
FOUND IN WORKING SAMPLE FOUND IN BULK SEARCH
Bromus mollis 8 Vulpia species
Kind of Inert Matter Chaffy matter, empty glumes, straw
The d Seed
OTHER TESTS Weight (@)
Vigour Test Result: Grade A: 92% Normal Seedlings
Moisture
Content %

COMMENTS / ENDORSEMENT
Test prechilled 4 days at 5°C.

AN ACCREDITED LS.T.A.

g M.J. HILL

DIRECTOR

MEMBER LABORATORY
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