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Abstract

The object of this trial was to extend the marketing season for leeks into the
May/June period. Leek varieties Porino and Cortina were sown in the field 1in
May 1987 and 1ifted on 1l April 1983. They were lightly trimmed and placed

vertically into ventilated crates for storage at 0-1°C, 95% RH.

The effect of Controlled Atmosphere (CA) (9% €0,, 3% 02 storage) was
compared with normal refrigerated air storage, together with the effects of 3
benomyl spray on quality of the leeks out of store and during a subsequent

shelf life period.

Samples were removed from the air store after 6, 7, 8 and 9 weeks and from the

CA store after 7, 8, 9 and 190 weeks.

Storing leeks in a Controlled Atmosphere improved the quality over air storags,
both when removed from store and during subseguent shelf lifs. CA produced a
nigher marketable yield with less rotten and fewer bolted leeks. In shelf life,

CA stored leeks were more turgid and flower stalks were less extended.

When assessed over a storage period of 7-10 weeks the quaiity of CA stored
leeks deteriorated after more than 9 wesks. However, even after 9 weekg

storage ,87 per cent of those put into store were still marketable.

In contrast, the quality of air stored leeks gignificantly deteriorated after 6

weeks glthough little further deterioration developed over the next 3 weeks.

Sensory appraisal indicated that the leeks from both stors environments wer e

still of good eating quality at the end of the maximum Storage period.

In contrast to 1987 a benomyl spray, pre-storage, was not beneficial in

improving the quality of leeks out of either air or CA storage.

The two varieties Cortina and Porino appeared to store equally well although,
as might be expected, the grade out when removed from store reflected the

inherent characteristics of each variety.



Cortina., the longer shanked type, produced a higher percentage of 20-28 mm
diameter leeks whilst Porino, a shorter shanked type, higher percentages of the

larger size grades.

Further work is required to evaluate new varieties, to investigate methods for
reducing the labour costs and to clarify the influence of a fungicidal

pre—storage treatment over a range of seasons.



Ubjective
To investigate the storage Cechniques required to provide the marker with

quality leeks during the period from mid May to early July.

Introduction

Given the year round demand frowm all market outlets for good quality lesks and
the previous unavailability of such a product from UK sources during May, June
and July, this project was initiated to investigate the potential and the best
conditions for long term (over four weeks) storage. Results from the first
yéar of this project indicated that storage in Controlled Atmospheres improved
the quality of the leeks over that of air stored leeks. After ren weekg
storage over 70 per cent of the leeks in store were still of marketable quality
although trimming losses were fairly high by this stage and shelf life was

raducead.

The use of a benomyl treatment (either spray or dip) was shown to substantially
improve the quality of leeks stored in air although the benefits were less
marked in CA. The trial was repeated in 1988 to verify these ressults and to

gain a greater understanding of the effects of CA and fungicide trearments ,

Materials and metheds
Two varieties of winter hardy leeks, Porino and Cortina, were grown to provide

a c¢rop suitable for harvesting in April.

The crop was drilled in May 1987. The very mild weather during the 1987/8%
winter period encouraged the growth of the leeks during this period. Crop
maturity was therefore advanced more than usual in spring 1988. Harvesting
commanced two weeks earlier than planned (11 April), since flowering and

bolting were already initiated.

The leeks were lifted, lightly trimmed (outer leaves, roots and tops) and
stored vertically (tops uppermost) in ventilated crates (approximately 90
lesks/crate). Leeks which were diseased, soft or <20 mm diameter were

discarded as unmarketable.



Treatments
Variety: 1. Porino

2. Corting

Store environment: a. Air, 0-1°C; 95% RY

b. CA, 0-1°C; 95%Z RH 9% C0,, 3% 0

Fungicide: 1. None
2  Water spray

3. Benomyl spray (Benlate lg/l).

Storage duration: Air store; 6, 7, B, 9 wesks

CA store; 7, 8, 9, 10 weeks .

Benlate and water treatments were given as a thorough spray over the top of the

crates.

Stores were loaded and sealed on 14 April. At each of the appropriate removal
dates crates were removed and the leeks trimmed to a supermarket-type prepack

specification, i.e. 10 cm flag above the lowest split, 20 mm diamater.

‘Assessmenté

A pre-storage gssessment of the crop was made at the time of harvest.
Individual crates of leeks were wesighed into store and re-weighed on removal
from store. Following trimming the marketable leeks were size graded (20-28,
29-33, 35-45 and 45+ mm) and unmarketable lesks classified according to their
defects (undersized, floppy, rots and belters). Any leek in which the flower

stalk was clearly visible was considered to have bolted.

At the time of loading into store and at each of the removal dates g sample of
good quality leeks was assessed under shelf life conditions of 20°C and 50% RH .
Ten trimmed leeks from each treatment were cleaned, packed into shallow trays
and overwrapped. Weight loss, disease on shank and flag and turgidity were
racorded at 24 hour intervals over a three day period. Leeks were cut open at
the end of the shelf life period and any internal rot or flower stalk extensian
similarly recorded. All shelf life assessments (except weight loss) were

scored on a 9-0 scale, where 9 was excellent.
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In addition. a sensory appraisal of the leeks was carried out by the Campden
Food and Drink Research Association to determine the eating quality of stored

leeks. {(Full details of the assessments are given in Appendix I).

Statistical analysis

Three replicated crates of each storage treatment were randomised wirhin each
removal date in the stores. Shelf life assessments were also carried out on
the same three replicates randowised in the shelf life room. Statistical
analysis was undertaken by Andrew Mead at IHR Wellesbourne. Percentage
calculations have been subjected to angular transformation for improved
statistical analysis. Bracketed figures in the tables refer to the
untransformed data. Where interactions between treatments are significant they

have been noted. (V = variety, § = store type, R = removal date).

Resnits and discmssion

RESPONSE TO CONTROLLED ATMOSPHERE 3

Initial observations on the leeks removed from the CA and air stores suggoested
that those from the CA store were of better quality after equivalent periods in
store. In particular it was noticeable that very little grey mould had
developed on the cut leaf surfaces. Assessments on removals after 7 (31/3),

8 (6/6) and 9 (13/6) weeks in store confirmed that the leeks stored under CA
produced a higher marketable yield (by number), with less rotten leeks and

fewer leeks which had bolted. (Tables | to 3).

Table 1 Percentage marketable leeks, by number. Mean of varieties.
{ Bracketed figures the untransformed data)

Store Removal (weeks in store)

7 8 9 Mean
Air 76 {(60.7) 32 (65.2) 79 (62.8) 79 (62.9)
CA 87 {69.6) 85 (67.3) 87 (68.8) 86 (68.5)
Mean 81.5 (65.1) 83.5 (66.2} 83 (65.8)

SED (between
remcval dates) 1.001 ns (70 df)

SED (between stores) 0.817%%% (70 d )

Removal x store interactions =




Table 2 Percentage unmarketable, by number of rots Mean of varieties

Store Removal (weeks in store)

7 3 g Mean
Air 9.6 {17.4) 6.5 (14.8) 7.8 (15.6) 8.0 ({5.8)
CA 3.9 ( 9.2) 3.5 (10.2) 3.9 (11.2) 3.8 (10.2)
Mean 6.8 (13.3) 5.0 (12.4) 5.9 (13.4) 5.9

SED (between
removal dates) 0.946 ns (70 d4£)

SED (betwean stores) 0.772%%% (70 df)

Where ns = not significant # = significant at p = 0.05
k% = " "op =001
RAX = " "op = 001

Table 3 Percentage unmarketable by number due to bolters. Mean of three
removals (31/5, 6/6 and 13/6)

Store Variety

Cortina Porino Mean
Adr 16.6 (18.72) 13.5 (20.37) 12.0 (19.55)
CA 5.3 (14,11) 7.6 (15.73) 7.0 (14.92)
Mean 8.4 (16.41) 10.5 (18.05)
SED (between varieties) 0.696% (70 df
SED (between stores) 0.6%6%%% (70 df)

The benefits of using a3 Controlled Atmosphere for the storage of leesks were also
seen in the shelf life assessmeats. Although all leeks were trimmed to

pre-pack standards before they were put into the shelf 1ife room the leek g

which had been stored under CA developed less disease on the flags and shanks,
weres more turgid and lost less weight during the shelf life period than theose
stored in alr., Flower stalk extension was also less advanced in the CA stored

laeks. (Table 4).



Table 4 Shelf 1if: assessments after 72 hours. Mean of 3 removals (31/5, 6/6

and 13/6)
Store Disease Digease Turgidicy Flower %
on shanks on flags stalk welght
scored 9-0 extansion loss
Alr 8.57 8.07 7.50 5.534 2.32
ca 8.70 8.24 7.81 6.01 2.15
SED (70 df) 0. 044%% 0.048%* 0.057%%% O.114%%% 0.047%%*

Measurements of the extent to which the lesks produced extension growth whils =
inside the pre-pack also indicate that CA stored leeks are less prone to gzrow

after packing (Table 3).

Table 5 Average extension growth (mm) on leake 3 days after packing

Store Weeks in store
7 3 9 Mean
Air 19 135.5 21 18,5
6.5

CA 10 11 12.5

RESPONSE TO TIME IN STORE
The 1987 storage trial indicated that leeks stored in air would not maintain
their quality as long as those stored in CA. In the 1988 trial, therefore, the

first removal from the alr store was made a week earlier than Erom the CA store.

Air store

The quality of air stored leeks was better aftrer six weeks storage than at any
subsequent removal. The numbers of markerable leeks were greater, there

were less undersized and bolted leeks than at later removals from store (Tables
6, 7 and 8). There were, however, few differences betwean removals after 7, 8

andéd 9 wesks in store.



Table 6 Percentage marketable by number

Store Removal (weeks in stors)

6 7 8 9 10 Mean
Air 86.3 (68.5) 75.8 (60.7) 82.2 (65.2) 78.9 (62.8) 80.8 (p4.3)
CA 87.4 (69.6) 84.6 (67.3) 86.7 (68.8) 74.6 (50.2) 83.3 (65.5)
SED (between removals) (70 df)
Alr store L3100
CA store L4 3%

Table 7 Percentage unmarketable, by number, undersized. Air store only

Store Removal (weeks in store)
6 7 8 9 10 Mean
Air 0.1 (0.34) 1.7 {5.686) 3.8 (3.0%) 1.3 {(4.27) 1.0 (3.33)
SED
(hetween removals) Lo436%% (70 dF)

Table 8 Shelf life assessments after 72 hours ~ Air store only

Removal Score 9-0 (where 9 = excellent)

{weeks Disease Disease Flowe r

in store) on shank on flag stalk initiation
& 8.78 8.26 6.11

7 g8.67 8§.22 5.88

8 8.53 8.12 5.5G

g g8.52 7.88 5.24

Mean 8.63 g8.12 5.68

SED (70 df) 0.087=% 0.100%#%* 0.154%%%

Table 9 Percentage unmarketablea, by number, due to bolters

Store Removal (weeks in store)

6 7 8 9 10 Mean
Alr 7.0(14.2Y 12.5(20.5) 11.9(18.4) 11.7(19.8) 10.8(18.2)
CA 7.0(14.9) 6.5(14.5) 7.3(15.3) 11.3(19.31) 8.0{16.0)
Mean 9.8(17.7) 9.2(16.5) 9.5(17.6)
SED (between removals) SED (between stores) 0.690%%% (70 4f)
Air stors 1.567%% {70 4f)
CA store 0.937%% (70 4¢)




The results from this trial indicate that rthe highest yields following storage
were obtained after six weeks, when 86 per cent of leaks loaded into store wera
of marketable quality, after Erimming. out of store. If is important tfo note
however that even after nine weeks, 79 per cent of the leeks were still of g

marketable quality.

Shelf life assessments on good quality marketable leeks also indicate thar the
storage period affects quality. ULeeks stored for more than seven weeks showed
more disease on the shank, and flower stalk extension was more advanced

throughout shelf life. Disease on the flag was also worse on leeks stored for

more than eight weeks {(Table 10).

CA store

With CA storage a significant reduction in the quality of leeks was not
recorded until the fourth removal, after 10 weeks in store. At this lasrt
removal the percentage of marketable leeks was reduced in comparison to earlier
remevals, the number of bolted leeks had increased and more leeks were tog
fleccid (or flopepy) to be acceptable (Tables 6, 9 and 10). Leesks in CA
therefore appeared to store well for up to nine weeks with 87 per cent still

marketable when removed freom store and retrimmed.,

Table 10 Percentage unmarketable, by number, due to softness/floppiness =
CA store

Variety Removal date (weeks in store)
7 8 9 10 Mean

Cortina 1.6 (4.12) 5.3 (10.84) 1.7 (5.19) 16.0 (22.32) 6.2 (10.62)
Porine 0.3 (1.34) 4.2 ( 8.11) 1.0 (3.14) 2.6 (7.61) 2.0 ( 5.05)

Mean 1.0 ( 2.73) 4.8 ¢ 9.47) 1.4 (4.16) 3.3 (14.96)
SED {between removals) 2.303%%% (70 df)

SED (between varieties) 1.628%%% (70 df)




Although leeks used in shelf life assessments wera all trimmed and were of good
marketable quality, differences between removal dates were still apparent inp
the assessments made. Disease on the shank of the leeks was worse on leeks
stored for 10 weeks, and was worse on the flags of leeks stored for more than

8 weeks. The turgidity of leeks held for 10 weeks was also less than those
removed earlier, Differences in the extent to whiech the Flower stalk had

extended inside the leeks were also noted (Table 11).

Table 11 Shelf 1ife assessments after 72 hours. CA store only

Removal Scored 9-0 (where 9 = gxcellent)

{weeks Disease Disease Turgidity Flowar stalk
in store) cn shank on flag exXtension

7 8.74 8.36 7.77 6.48

8 3.67 8.31 8.01 5.87

8.69 8.04 7.64 5.68

10 8.49 7.97 7.34 6.72
Mean 3.65 8.17 7.74 6.19

SED (70 df) 0.056%%% 0.079%%% 0.075%*% 0D.196#%% %
Interactlons V x R*

INFLUENCE OF VARIETY
The two varieties, Cortina and Porino, used in the trial are known from NIAB

variety trials to differ in thelr size and form.

Cortina: (Blue-green type). A dark green flagged leek with medium length

shank showing some bulbing. For January-March production.

Porino: (Blue-green winter type). A short shanked variety with some bulbing

and a very dark green flag. For January-early May production.

These varieties were shown to differ also in the grade out after storage.
There were no significant differences in the numbers of marketable leeks
brought out of store. However Cortina produced a higher percentage of
undersized and floppy leeks, but less bolters (Table 12}. Of particular
interest when meeting supermarket specifications, Cortina produced a higher
percentage of marketable leeks in the 20-28 mm size category (Table 13). 1In
contrast Porimo, the shorter shanked variety produced less undersized and

floppy leeks but also less in the 20-28 mnm category.
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Table 12 Percentage of unmarketable. by number. because undersized. Mean
of 4 store removals

Stora Variety

Cortina Porino
Alr 1.1 (4.06) 0.8 (260
CA 1.2 (4.65) 0.3 (1.94)

SED (between varieties)
Alr store 1.01% nsg

CA store 0.951%% (70 df)

Table 13 Percentage of marketable lecks, by number, in 20-28 mm size grade.
Mean of 4 store removals

Store Variety

Cortinag Porino
Alr 38.1 (38.04) 28.2 (31.17
CA 38.3 (37.89) 23.6 (28.84)

SED {hetween varieties)

Alr store 0.955%=%% (70 4¥f)
CA store 1.102%=%% (70 d¥f)

Some of these varieral characteristics were alsc seen in the shelf life

assessments. Cortina, the 'thinner' variety, was less turgid during shelf life
2 “

(Table 14) but in contrast the amount of disease on the flag was generzlly less

than the levels which developed on Porino. (Table 15).

Table 14 Turgidity score after 72 hours shelf life

Store Variety
Cortina Porino
Alr 7.24 7.68

CA 7.64 7.85

SED (between varieties)

Air store §.082%*%*% (70 df)
CA store 0.0533%*%* (70 df)
Interactions Vxx T=*
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Table 15 Disease score on leek flag after 72 hours shelf life

Store Variety

Cortina Porino
Alr .24 8.00
CA 8.22 8.12

SED (between varieties) (70 df)

Air store 0.071%%%
CA store $.056 ns (p = 0.09)
Interactions VxR *

EFFECT OF FUNGICIDE TREATMENTS

In contrast to the results from 1987, the water and fungicide treatments did not
appear te influence the quality of leeks removed from store. There is,

however, some weak evidence of an effect on the shelf life guality of the leeks.
The benomyl spray reduced disease levels during shelf Iife on leek flags and to

a lesser extent on the shanks in comparisen to water treated or untreated leeks

{Table 16).

Table 16 Shelf life assessments after 77 hours. Mean of three removals
from CA and air store

Treatment Score 9-0 (where 9 = excellent)
Disease Diseasge Turgidit y
on shank on flag

Control 8.65 8.12 7.75

Benomyl 8.69 8.26 o 7.64

Water 2.56 8§.08 7.56

SED {70 d4f) 0.054 us 0.058%** 0.070%
(p=0.906)

Interactions T=x § *

Sensory appraisal

Details of -the methods used to assess the leeks using sensory appraisal (taste
test) are given in Appendix I. The leeks were sent to Campden Food and Drink
Research Association as listed on the schedule {Table 17). Results did not
indicate there were any significant differences between the different removal
dates from store. As might be expected the frozen sample did differ in some
characteristics from the fresh (stored) samples (Tablas 18 and 19).
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At the end of the trial both air and CA stored leeks at their last removal were

still of good quality. The leeks were moderate to fairly green in colour .

slightly white and slightly to moderately bright in colour. The strength of

flavour was fairly weak in the green portion of the stems but slightly stronger

in the white portion. These taste characteristics had changed very little from

the initial assessments.

Table 17 Assessment times of fresh leecks

Weeks in store Treatment

Date of testing

1 Fresh

Frozen

& Alr store

Frozen

7 CA store
Alr store

Fromn

8 CA store
Air store

Frozen

9 CA store
Air store

Frozn

10 CA store

Frozen

22 April

27 wmy

3 June

10 June

16 Jume

24 June
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Table 18 Sensory appraisal of leeks - differences between treatments at each
removal date

Treatment Colour Flavour
Graen White Yellow Grey Bright Graen Whit e
gtrength strength
Week 1 Fresh 3.3 2.6 2.1 2.2 2.4 2.6 3.2
Frozen 3.2 2.7 1.3 1.7 3.2 2.3 3.3
Week 6  Alr 3.7 2.1A 2.0 1.8 3.3 2.8A 3.7
Frozen 2.7 3.3B* 1.6 2.3 3.0 2.0B* 2.8
Week 7 CA 3.94 2.0A 1.4B* 1.9B*% 3 2R#* 2.7 3.4
Air 3.1B% 2.4 244 1.8B%% 3 ,0B* 2.8 3.2
Frogen 3.2 3.0B*%% ], 2B%% 2.94a 2. 1A 2.7 3.4
Week 8 (A 3.5 Z2.14 1.8B* 1.78% 3.3B%* 2.8 3.3
Air 3.3 Z.24 2 4BR%Ex 2.0 2.9B8% 2 .9B* 2.7
Frozen 2.9 3.28% 1.04 2.84 Z.1A 2.1A 2.7
Week 9 CaA 3.8 2.2 2.4 2.4 2.7 2.9 3.0
Air 3.0 2.6 2.84A 2.1 2.4 2.6 3.2
Frozen 3.3 3.2 1.38% 2.2 3.0 2.2 2.8
Week 10 CA 3.9A 1.94 1.8 1.5 3.2 3.3 3.8
Frozen 2.8B%% 3,3B* 1.6 2.0 2.8 2.3 2.9
Cverall mean 3.3 2.6 1.8 2.1 2.8 2.6 3.2

Confidences of differences from Control.

(Confidences are per column of 18 treatments based on Fisher's Modified

L3D procedure).

* 957
k& gg%
kied 9g

9%
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Table 19 Sensory appraisal of leesks

Treatment Colour Flavour
Green  White Yellow  Grey Brighc Grean Whit e
strength strength

Week 1 3.3 2.6 2.1 2.2 2.4 2.6 3.2

CA storage

Week 7 3.9 2.0 1.4 1.9 3.2 2.7 3.4
Weask & 3.6 2.1 1.8 1.7 3.3 2.8 3.3
Week 9 3.8 2.2 2.4 2.4 2.7 2.9 3.0
Week 10 3.9 1.9 1.8 1.6 3.2 3.3 3.8
Mean 3.8 2.1 1.9 1.9 3.1 2.9 3.4

Alr storage

Wesk 6 3.7 2.1 2.0 L.8 3.3 2.8 3.7
Weelk 7 3.1 2.4 4 1.8 3.0 2.8 3.2
Week 8 3.3 2.2 2.4 2.0 2.9 2.9 3.3
Weak 9 3.0 2.6 2.8 2.1 2.4 2.6 3.2
Mean 3.3 2.3 2.4 1.9 2.9 2.8 3.4
Frozen control
Week 1 3.2 2.7 1.3 1.78 3.28 2.3 3.3
o Week 6 2.7 1.3 1.6 2.3 3.08 2.0 2.8
Wealk 7 3.2 3.0 1.2 2.9AC 2.14 2.7 3.4
Week 8 2.9 3.2 1.0 2.84A Z2.1A 2.1 2.7
Week 9 3.3 3.2 1.3 2.2 3.08 2.2 2.8
Week 10 2.8 3.3 i.6 2.0D 2.8 2.3 2.9
Mean 3.0 3.1 1.3 2.3 2.7 2.3 3.0

Confidences of differences in Control.

(Counfidences are per column of 18 treatments based on Fisher's Modified
LSD procedure).

* 957

*F 997

A% 99,97
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Comclusions
1. Storing leeks in a Controlled Atmosphere (CA) of 9% 002. 37 02, at 0-1°C
compared with air at 0-1°C, improved the quality both when removed from SLOr @

and during subsequent shelf life.

2. Results from two years trials indicate that leeks could be successfully
held in CA for up to 8-9 weeks and in air for up to 6-7 weeks. Quality beginsg

to deteriorate significantly beyond these storage periods.

3. Choice of leek variety will affect the grade out and shelf life characte r—
istics of the leeks ocut of store. Longer shanked varieties with a smaller
diameter such as Cortina are more suitable for prepacks but trimming after
storage may likely result in undersized leeks. Thinner shanked lesks may also

suffer due to a lack of turgidity.

4. In contrast to the previous seasons trial a Benlate spray before storage

was not shown to significantly improve the quality of leeks out of store.

5. Leeks were still of good eating quality after 9 weeks air storage or 10

weeks CA storage. Flavour had not noticeably deteriorated during storage.

Recommendations for Tatore action
1. The work should continue in order to verify the benefits of using CA storage

of leeks to supply the market in the period May to early July.

2. The use of fungicides pre-storage should be further assessed o identif v

whether their use confers any advantages in either air or CA storage.

3. New leek varieties which stand well over the winter and produce a reliahle

crop in mid April should be assessed for storage potential.

4. An investigation into techniques to reduce the labour costs of trimming

.astored leeks.

Exploitation of findings

Results confirmed in both the first and second year of this trial may be used

as guidelines for the commercial use of this technique.
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Appendix I

Methods for sensory appraisal and sugar analysis

Leeks variety Cortina were harvested on 11 April and put inte CA and air stores.
Table | shows the times of removal from store whan samples were sent to CFPRA
for tasting. On each cccasion the samples were packed and overwrapped, put

into the shelf 1life room at Luddington for 48 hours before delivery on the
afternoon of the second day. They were tasted the following morning. The

first samples tasted (week 1) were freshly harvested from the field,

Control samplesg
At each tasting a sample of frozen leeks was assessed to act as a control.
These frozen leeks were from a single batch of variety Cortina frozen on 12

April.

Preparaticn and cooking

Large leeks (diameter approximately 45 cm) were selectad. The tops were removed
from the leeks at the point where the leaves divide and roots were trimmed off .
Each leek was cut into 1" pieces. They were washed to remove dirt, but not

peeled.

Fresh leeks were cooked for 11 minutes and frozen leasks for 4 minutes in

boiling salted warer.

Quality assegsment
Three samples of each treatment were tasted and assessed using the '"QAV' method
of sensory appraisal and the scoring system in Table 2. Overall colour was

assessed and flavour of white and green portions were rared Separately.

~l7 -



Scoring system for quality appraisal of leeks

Score
1 2 3 4 5
COLOUR
Amount of colours Very Slight Moderare Consid-  Very large
{green, white/ slight arable
cream, yellow,
grey)
Brightness Dull Slightly Moderately Very Extremely
dull bright bright bright
FLAVOUR
Strength of leeks Moderately Fairly Slightly Slightly Moderately
weak weak waak strong strong
Sweet Not at all Slightly Mocderately Vary Extremely
Bitrer Not ar all Siightly Moderately Very Extremel v
TEXTURE
Firmness Very soft Moderately Slightly Slightly Very firm
sofr soft firm
Fibrousness Not at all Slightly Moderately Very Extremely
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Appendix T
Cbservations during shelf 14ife

cv. PORINO Pre—-storage 19/4/88

The leeks when placed into shelf life were disease free and turgid. Very little
disease development on the flags, generally only chlorosis of the outer leaves,
scme areas deteriorating. The leeks remained fairly turgid throughout the
period of assessment although the thinner leeks were more inclined to becone
geft in the shank. The quality of all three treatments was very good at the

end of the assessment period and there wers no visible differences between the
treatments.

Internally &ll leeks showed flower development, with nearly half very well
developed and a few already bolted. No breakdown.

Leeks extended 2 cm.

cv, CORTINA

The leeks when placed into shelf life were disease free and turgid. Very litrle
disease developed, the flags had minor chlorosis with some deterioration of the
outer leaves, The leeks remained fairly turgid throughout the assessment
period, the thinner leeks became soft in the shank. The quality of all three
treatments was very good at the end of the assessment period and there were no
visible differences between treatments.

Internally all leeks showed flower development, with half very well develaped
and some already bolted (twice as many as Porino). No breakdown.

Leeks extended 2 cm.
Removal 1: Air store 24/5/88 (six weeks)

CORTINA: Control colour 138A/B
0 hours: Pzle mid green. Nco disease on shank or flag. Fairly turgid, some
light finger pressure taken.

24 hours: Pale mid green. Minor rot on shank. Slight chlorosis on flag.
Fairly turgid but some softening.

48 hours: Mid green. Minor rots on shank. Slight chlorosis, few areas of rot
on outer leaves. Softening, some remain quite turgid.

72 hours: Mid green. Rot and mould growth on few shanks. Flags chlorosis
with some rots. Quter leaves shrivelling. Soft with collapse of
some . tissue causing ridges.  lLecsks extended 2.7 cm.

Internal assessments
Out of store: Flower stems already well elongated, with the flower heads

starting to form. WNo breakdown.

After 3 days SL: Flower stems thickened and elongated. Flower heads well
formed, half were bolting. No rots.
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CORTINA: Benlate «colour L138A/B
G hours Pale to mid green. No disease on shank or flag. Quite turgid, some
take light finger pressure.

24 hours: Pale to mid green. No disease on shank. Flag minor chlorosis on
outer leaves. Fairly turgid, slight finger pressure taken.

48 hours: Pale mid green. Minor discoloration on bulb. Slight chlorosis on
outer leaves of flag. Some softening but generally gquite turgid.

72 hours: Pale mid green. Minor discoloration on bulbs. Flags slight
chlorosizs, minor spots of rot. Sofrening, faw have cells
collapsing. Leeks extended 2.5 cm.

Internal assessments
Out of store: Flower stems elongated with some flower heads well formed, few
already bolted. No breakdown.

After 3 days SL: Most have thick, elongated flower stems. Flower heads formed
on half, few bolted. No rots.

CORTINA: Water coleur 1383
0 hours: Pale mid green. No disease on shank, very minor spots of chlorosis
on a few flags. Fairly turgid, slight finger pressure taken,

24 hours: Pale mid grean. Slight crange discolorations on bulbs. Soms
chlorosis on flags. Leeks softening a little.

48 hours: Pale mid green. Orange patches on blanch and bulb. Chlorosis on
outer leaves of flag, some minor rots. Softening.

72 hours: Pale mid green. Orange patches, slight mould growth on a couple.
Chlorosis and some rotting on outer flag leaves. Soft, some leekg
cells collapsed. Leeks extended 2.7 cm.

Internal assessments

Gut of store: Flower stems thickened and elongated. Flower heads well formed
on over half. No rots.

After 3 days SL: Flower stems rhickened and elongated. Some flower heads
formed, couple bolting. Ko rots.

Removal 1 Air store 24/5/88 (6 weeks)

PORINO: Control colour 1384

0 hours: Pale—pale mid green. No disease on shank. Slight chlorosis on some
flags. Fairly turgid.

24 hours: Pale mid green. Minor orange patches on bulb and. shank. . Chlorosis
and miner rot on outer leaves of flag. Siight softening, quite
turgid.

48 hours: Mid green. Orange patches, minor rots developing on shank.

Chlorosis on outer leaves of flag, slight rots. Quite turgid, some
sofrening.,

72 hours: Mid green. Mould growth on areas of rot. Chlorosis and rotting on
outer leaves of flag. Softening. Leeks extended 1.5 cm.
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Internal assessments
Out of store: Flower stems elongating, some flower heads formed. No rots.

After 3 days SL: Flower stems thickened and @longated. Flower heads formed.
One third were bolting. No rots.

PORINO: Benlate colour 1384
0 hours: Pale ti mid green. No disease on shank. Minor chlorosis on outer
leaves of flags. Fairly turgid.

24 hours: Pale to mid green. No disease on shank. Slight chlorosis on outer
leaves of flags. Fairly turgid, few take slight finger pressure.

48 hours: Mid green. Minor orange patches on bulb. Slight chlorscsis on flag.
Few leeks softening but generally quite turgid.

/2 hours: Mid green. Minor orange discoloraticn on blanch. Chlorosis with
some rots developing on the flags. Softening.
Leeks extended 1.5 cm.

Internal assessments
Out of store: Slight elongation of flower stems, few bolting. Couple with
minor internal breakdown.

After 3 days SL: Flowsr stems elongating, few with flower heads formed, few
boelting. Minor internal breakdown.

PORINO: Water «colour 138A/B
0 hours: Pale to wmid green. Slight orange streaks on shank. Minor chlorosis
on outer leaves of flag. Fairly turgid, finger pressure taken,

26 hours: Pale green. Orange streaks on shank. Slight chlorosis on outer
flag leaves, TFinger pressure taken.

48 hours: Mid green. Orange patches on shank. Chlorosis and some rotting on
outer leaves of flag. Some softening.

72 hours: Mid’green. Orange patches only. Chlorosis, some minor rots on
fiags. Softening, some very sofr.
Leeks extended 2.7 cm.

Internal assessments
Out of store: Flower stem elongation, half have flower heads formed, couple
boiting. Mo rots.

After 3 days SL: Flower stems thickened and elongating. One third bolting.
Minor internal bdreakdown. ‘

Removal 1: CA store 31/5/88 (7 weeks)

CORTINA: Contrel colour 134C

0 heours: Pale mid green. No disease on shanks, minor chlorosis on flags.

Quite turgid, few take slight finger pressure.

24 hours: Pale mid green. No disezse on shanks. Minor gpots of chlorosis on
outer leaves of flags. Fairly turgid, slight finger pressure taken.
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48 hours: Pale mid green, bright. Very little disease. Chlorosis on outer
flag leaves. Minor spots of rot developing. Finger pressure taken.

72 hours: Pale mid green. Few discoloured around bulb. Chlorosis on flags,
some rots developing. Softening.
Leeks extended 0.8 cm.

Internal assessments
Out of store: Flower stems elongating, half only bud stage whilst a few are
bolting. No internal breakdown.

After 3 days SL: TFlowar stems elongating, couple at bud stage and couple
bolting. Some internal breakdown present.

CORTINA: Benlate colour 139¢
G hours: Mid green. No disease on shanks or flags. Turgid, few take light
finger pressure.

24 hours: Mid green. Few minor orange streaks on shanks. Slight chloresis on
a few flags. Fairly turgid, finger pressure taken.

48 hours: Mid green. Few grey orange discolorations around bulb. 8light
chlorosis on outer flag leaves. Some softening, finger pressure
taken,

72 hours: Mid green. Slight discoloration around bulb. Chlorosis and some
shrivel on outer flag leaves. Few softening, finger pressure taken
on most.

Leeks extended 0.8 cm.

Internal assessments
Cut of store: Flower stems beginning to elongate. No rots.

After 3 days 8L: Flower stems elongating, few have flower heads formed. No
internal breakdown.

CORTINA: Water colour 139¢
0 hours: Mid green.. No disease on shanks or flags. Quite turgid, few take
light finger pressure.

24 hours: Mid green. No disease on shank. Minor spots of chlorosis on a few
flags. Fairly turgid, slight finger pressure taken.

48 hours: Pale mid green. Few minor orange. streaks on shanks. Minor
chlorosis on outer flag leaves. Finger pressure .taken, fey
softening,

72 hours: Pale mid green. Few streaks and discoloured bulbs. Chlorosis and
slight shrivel on outer flag leaves. Some - softening.
Leeks extended 1.0 cm.

Inrernal assessments

Out of store: Flower stems beginning to elongate. Couple of minor internal
breakdowns.

After 3 days SL: Flower stems beginning to show elongation. No internal
breakdown present.
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Removal 1: CA store 31/5/88 (7 weeks)

PORINO: Control colour 139 B/C
0 hours: Mid green. ©No disease on shank or tlag. Fairly turgid, few take
iight finger pressure.

24 hours: Mid green. No diseas: on shank or flag. Fairly turgid, lighc
finger pressure taken.

48 hours: Mid green. Siight discoleration on few bulb areas. Minor chlorosis
and shrivel on outer flag leaves. Finger pressure taken. '

72 hours: Mid green. Slight discoloration on bulbs, very small rot. Slight
chlorosis on outer flag leaves. Some softening, majoritcy take
finger pressure.

Leeks extended 0.7 cm.

Internal assessments
Out of store: Flower stems showing some elongation, third at bud stage, whilst
couple bolting. Minor internal breakdown prasent.

After 3 days SL: Flower stems beginning to elongate. No rots.

PORINO: Benlate colour 139 B/C

0 hours: Mid green. Few minor streaks on shanks. No disease on flags.
Fairly turgid,

24 hours: Mid green. Streaks on shanks. Chlorosis on outer flag leaves, faw
minor rots. Fairly turgid majority, few little soft.

48 hours: Mid green, bright. Discoloration on bulbs, streaks on shanks.
Chlorosis and slight shrivel on outer flag leaves, few rots
developing. Light finger pressure taken, few soft.

72 hours: Mid green. Discoloration on bulbs, few soft outer flag leaves, rots
developing. Softening, majority take finger pressure.
Laeks extended 1.0 cnm.

Internal assessments
Gut of store: Flower stems showing some elongation, third at bud stage. No
internal breakdowrn.

After 3 days SL: Flower stems showing some elongation, third atr bud stage. No
rots.

PORINO: Water colour 139¢C
¢ hours: Mid to dark mid green. No disease on shanks or flags. Fairly
turgid.

24 hours: Mid to dark mid green. Minor orange streaks on few bulbs. Slight
chlorosis on outer flag leaves. Fairly turgid, few take light
finger pressure,

48 hours: Mid to darkish mid green. Minor orange discolorations on shanks.
Slight chlorosis and some shrivel on outer flag leaves. Some

softening.

—23-



72 hours:

Mid to darkish mid green. Orange grey discolorations on bulbs.
Chlorosis on outer flag leaves, some rots. Seftening.

Internal assessments
Out of store: Flower stens showing some elongation, third ar bhud stage. No

internal breakdown.

After 3 days SL: TFlower steme elongating, flower heads formed on a few. No

Removal 2

CORTINA:
0 hours:

24 hours:

48 hours:

72 hours:

Internal

rots.

Air store 31/5/88 (7 weeks)

Control <colour 138B
Pale to mid green. No disease on shank. Very minor spots of
chlorosis on flag. Fairly turgid, few take slight finger pressure.

Pale to mid green. Few orange streaks on shanks. Minor chlorosis
on flags. Slight finger pressure taken, few softish.

Pale to mid green. Few streaks on shanks. Some disceloration on
base of bulb., Flags areas of chlorosis, some rotting on outer
leaves. Shrivel on edges. softening.

Pale green. Streaks and few minor rors on shanks. Chlorosis of
flags. Miner rots on outer leaves, shrivel on edges. Softening,
some guite soft, ‘

Leeks extended 1,5 cm.

assessments

Out of store: Flower stems elongated, heads formed on a third. Few bolted,

Couple of minor internal breakdown.

After 3 days SL: Flower stems elongated and thickening. Flower heads well

CORTINA:
& hours:

24 hours:

48 hours:

72 hours:

formed on over half. Some already bolted. No rots.

Benlate colour 138B/C
Pale to mid green. No disease on shank or flag. Fairly turgid, few
take slight finger pressure.

Pale to mid green. No disease on shank or flag. Slight finger
pressure taken.

Pale mid green. Minor orange spots on bulb. Minor area of
chlorosis on few flag leaves. Softening, cell collapse on a fey
leeks,

Pale mid green, Slight disceloration on bulb bases, very minor rot.
Some  chlorotic patches on outar flag leaves. Softish, quite a fey
showing cell collapse, being very soft.

Leeks extended 2.4 cm.

Internal assessments
Out ¢of store: Majority showing flower stem elongation, some have flower heads

formed, few bolting. Some internal breakdown present.

After 3 days SL: Flower stems elongated and thickening. Flower heads well

formed on most. Third bolting. Third had major internal breakdown,
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CORTINA: Water colour 138B/C
0 hours Pale to mid green. No disease on shanks. Minor spots of chloresis
on few flags. Slight finger pressure taken.

24 hours: Pale to mid green. Generally clean shanks. wminor chlorosis ogn
outer flag leaves. Losing turgidity, finger pressure taken.

48 hours: Pale to mid green. Grey discoloration on bulbs. Chlorosis and minor
shrivel on outer leaves. Softening, some cells collapsing and very soft.

72 hours: Pale migd green. Discoleration at base of bulb. Chlorosis on flag,
slight shrivel on edges of leaves. Soft, cells collapsing on quite a few.
lLeeks extended 2.0 cm.

Internal assessments
Out of store: Flower stems starting to elongate. Some have flower heads
developed. Some internal breakdown.

After 3 days SL: Flower stems elongated and thickening, flower heads well
developed, over third bolting. Siight internal breakdown .

Removal 2 Air store 31/5/88 (7 weeks)

PORING: Coentrol colour 1388
0 hours: Mid green. No disease on shanks. Minor spots of chlorosis on outer
leaves of flags. Fairly turgid, few take light finger pressure.

24 hours: Mid green. Few orange streaks on shanks. Chiorosis on outer leaves
of flag. 8light finger pressure taken, fairly turgid.

48 hours Mid green. Discoloration on bulb. Chlorosis and slight shrivel on
cuter flag leaves, mincr rots developing. Some softening.

72 hours: Mid green. Discoloration of bulb. Mould growth on a couple of base
plates. Chlorosis and rotting on outer flag leaves. Softening,
slight cell collapse on a few.

Leeks extended 1.6 om.

Internal assessments
Qut of store: Flower stems elongated, some heads formed. Some already bolred.
Couple with internal breakdown.

After 3 days SL: Flower stems elongated, couple bolted. No rots.

PORINO: Benlate -colour 138 A/B
0 hours: Mid green. No disease on shanks, very minor spots of chlorosis on
flags. TFairly turgid few take light finger pressure.

.24 hours: ‘Mid -green. 'No disease on shanks. Minor chlorosis on few flags.
Fairly turgid.

48 hours: Mid green, fairly bright. Orange discoloration on bulbs. Slight
chlorosis and shrivel on outer leaves of flags. Take light finger
pressure, some softening.

72 hours: Mid green. Discoloration on bulbs. Chlorosis and shrivel on outer
flag leaves, few slight rots developing. Softening.
Leeks extended 2.1 cm.
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Internal assessments
Qut of store: Flower stems elongating, flower heads formed about half. Cne
fifth of leeks at bolting stage. No rotting.

After 3 davs SL: Flower stems elongating and thickening. Flower heads forming,
half the leeks bolting. Minor internal breakdown present.

PORINO: Water «colour 138 A/B
U hours: Pale to mid green. Ko disease on shanks. Minor spot of chlorosis
on flags. Quite turgid.

24 hours: Pale to mid green. Minor orange discoloration on faw bulbs.
Chlorosis on outer flag leaves, minor rots developing. Light finger
pressure taken.

48 hours: Pale to mid green, brightish. Discolouring on blanch and bulbs,
Chlorosis and shrivel on outer flag leaves, rotting developing
Some softening, finger pressure taken.

72 hours: Pale to mid green. Discoloration on bulbs, couple of miner rots on
shanks. Chlorosis and shrivelling on outer fiag leaves, rotting.
Softening.
Leeks extended 1.6 cm.

Internal assessments
Out of store: TFlower stems elongating, few flower heads formed. Minor
internal breakdown.

Afrer 3 days SL: Flower stems elongating, few heads formed. No rots.
Removal 2 CA store 6/6/88 (8 weeks)

CORTINA: Control colour 138B
O hours: Pale mid green. No disease on shanks. Slight chlorosis on a few
flags. Fairly turgid, some take light finger pressure.

24 hours: Pale to pale mid green. Few minor streaks on shanks. Slight
chlorosis on outer flag leaves, few rots developing. Light finger
pressure taken, few soft.

48 hours: Pale mid green. Few streaks on shanks. Outer flag leave s
shrivelling on edges, slight chlorosis and minor rots. Light finger
pressure taken on majority,

72 hours: Pale mid green. Couple minor spots of rot developed. Chlorosis on
outer flag leaves, few rots. Quite turgid, finger pressure taken.
Leeks extended 0.5 cm.

Internal assessments
Out of store: Flower stems elongating, a fifth showing bolting. -No .internal

breakdown.

After 3 days SL: Flower stems elongated, flower heads formed, half leeks were
bolting. Very minor internal rot.
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CORTINA: Benlate colour 138 A/B
0 hours: Pale to mid green. Few orange streaks on shanks. Slight chlorosisg
on a few flags. Fairly turgid.

24 hours: Pale to pale aid green. Few streaks on shanks. Slight chlorosis
and shrivel on outer flag leaves. Light finger pressure taken,
fairly turgid.

48 hours: Pale to pale mid green. Streaks on shanks. Chlorosis and shrivel
on outer flag leaves. Some softening, majority take light finger
pressure.

72 hours: Pale mid to wmid green. Few minor rots developing on shanks.
Chlorosis and shrivel on outer flag leaves. Few softening, light
finger pressure taken.

Leeks extended 9.9 cm.

Internal assessments
Out of store: Slight elongation of flower stems, few bolting already. No
internal breakdown.

After 3 days SL: Some elongation of flower stems, some flower heads forming,
Nearly half were bolting. Very minor internal rot.

CORTINA: Water colour 1383

0 hours: Pale mid green. Few orange streaks on shanks. slight chlorosis and
shrivel on outer flag leaves. Light finger pressurs taken, a feyw
softening.

24 hours: Pale to pale mid green. Few streaks on shanks. Chlorosis and
slight shrivel on outer flag leaves. Some softening light finger
pressure taken.

48 hours: Pale to pale mid green. Streaks on shanks. Chlorosis of outer flag
leaves, few minor rots developing. Softening.

72 hours: Pale mid green. Few rots developing on shanks. Outer flag leaves
chlerotic, few rots. Softening, few guite soft.
Leeks extended 0.6 cm.

Internal assessments
Out of store: Flower sten elongation, some flower heads formed, fifth at

bolting stage. mno internal breakdown.

After 3 days SL: Flower stems elongating, few heads formed. Minor internal
breakdown.

Removal 2 CA store 6/6/88 (8 weeks)

PORINO: Control colour 138 A/B

0 hours: Mid green. Minor discoloration on few bulbs. Slight shrivel on
edges of flags. Quite turgid.

24 hours: Pale mid green. Few minor rots developing. Chlorosis on outer flag

leaves. Fairly turgid light finger pressure taken.
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48 hours: Mid green, few paler. Few rots, discoloration on some bulbs.
Chlorosis and shrivel on outer flag leaves. Few softening.

72 heurs: Mid green. Discoloration on bulbs. Chlorosis on outer flag leaves,
miner rots. Sonme softening, light finger pressure taken, fairly
turgid.

Leeks extended 0.4 cm.

Internal assessments
Out of store: Some flower stem elongatien, few flower heads formed and bolting.
No internal breakdown.

After 3 days SL: Flower stems elongating, heads formed, some bolting. No
internal breakdown.

PORINO: Benlate colour 138A
0 hours: Pale to mid green. Few minor streaks on shanks. Flag leaves fairly
clean. Fairly turgid, some take iight finger pressure.

24 hours: Mid green, some pale mid green. Few streaks on shanks. Minor
chlorosis and shrivel on outer flag leaves. Some softening.

43 hours: Mid green. Discoloration of few bulbs. Slight chloresis on outer
flag leaves. Some softening, finger pressure taken.

72 hours: Mid green. Very little disease, minor discoloration, on shanks.
Slight chlorosis on outer flag leaves. Some softening majority
fairly turgid, take light finger pressure.

Leeks extended 0.5 cm

Internal assessments
Out of store: Flower stems elongating, flower heads forming, fifth bolting.
No internal breakdown.

After 3 days SL: Flower stems elongated and thickened, heads formed, nearly
half bolting. No internal rots.

PORINO: Water colour 138 A/B
0 hours: Mid green, few pale, mid green. No disease on shank. Slight
chlorosis and shrivel on flags. Quite turgid.

24 hours: Mid green. Minor discoloration on bulbs. Chlorosis on outer flag
leaves. Fairly turgid, few take light finger pressura.

48 hours: Mid green. Discoloured patches on blanch and bulbs. Chlorosis and
slight shrivel on outer flag leaves, few rots. TFew softening

fairly turgid though majority take light finger pressure.

72 hours: Mid green. Discoloration only. Chlorosis and few rots developing
on outer flag leaves. Some softening, finger pressure taken.

Internal assessments
Out of store: Flower stems elongation, some flower heads forming, fifch

bolting. No internal breakdown.

After 3 days 8L: TFlower stems elongating. Couple minor internal rots present.
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Removal 3 Air store 6/6/88 (8 weegks)

CORTINA: Control colour 138B/l44B

0 hours: Pale mid to mid green. Very little disease on shanks. Minor
chlorosis and shrivel on outer flag leaves. Fairly turgid, lightc
finger pressure taken.

24 hours: Pale to mid green. Orange streaks and few minor rots on shanks.
Chlorosis and shrivel on flags. Some softening.

48 hours: Pale mid green. Rots with mould growth developing, discoleoration of
blanch and bulbs. Outer flag leaves chlorotic with rots. Ieeks
softening.

72 hours: Pale mid green. Rots spreading slightly, discoloration of blanch.
Chlorotic outer flag leaves, rots increasing. Some shrivel to leaf
edges. Leeks quite soft along shoot length.

Leeks extended 1.8 cm.

Internal assessments
Cut of store: Flower srems elongating, some flower heads formed, one Fifth
bolting. ©No internal breakdown.

After 3 days SL: Flower stems thickened and elongated. Flower heads formed
over half bolting. WNo internmal breakdown.

CORTINA: Benlate colour 1388
0 hours: Pale mid green. No disease on shanks or flags, though minor shrivel
on few leaf edges. Tight finger pressure taken.

24 hours: Pale mid green. Few minor rots developing on shanks. Chlorosis and
shrivel on outer flag leaves. Slight softening, finger pressure
taken.

48 hours: Pale mid green. Areas of rot developing on shanks. Outer flag
leaves chlorotic, edges shrivelled. Leeks softening glightly .
Majority take finger pressure.

72 hours: Pale mid green. Incidence of rots on shanks increasing, arsa g
mainly minor. OQuter flag leaves chlorotic, rots developing.
Softening, few quite soft.
Leeks extended 1.8 cm.

Internal assessments
Out of store: TFlower stems elongating, some flower heads formed, one £ifth
boiting. No internal breakdown.

After 3 days SL: Flower stems elongating, some thickening and head formed.
Half bolting. Some minor internal rots.

CORTINA: Water Colour 138B/1443

0 hours: Pale mid green. Few minor orange streaks on shanks. No disease on
flags. slight shrivel on edges of a few. Fairly turgid, few take
lighe finger pressure.

24 hours: Pale mid green. Few streaks on shank, minor chiorosis and shrivel
on outer flag leaves. Slight finger pressure takem.
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i 48 hours: Pale to pale mid green. Couple minor rots developed. Chlorosis of
outer flag leaves. Softening.

72 hours: Pale green. Couple of rots, some discoloration of blanch.
Chlorotic outer flag leaves, edges shrivelled, few rots developing
Softening, some cell collapse.

Leeks extended l.4 cm.

Internal assessments

Out of store: Flower stems elongating, some flower heads formed. Nearly a
third are bolting. No internal breakdown.

After 3 days SL: Flower stems thickened and elongated. Flower head formed,
nearly half bolting. Very minor internal rot.

Removal 3 Alr store 6/6/88 (8 waeks)

PORINO: Control Colour 138 aA/B

0 hours: Mid green, some paler., No disease on chanks. Slight chlerosis and
shrivel on outer flag leaves. Fairly turgid, few take light finger
pressure,

24 hours: Mid green. Orange streaks and discoloration of - blanch. Chlornsis
and shrivel on outer flag leaves, Fairly turgid, light finger
pressure taken.

48 hours: Mid green. Streaks on shanks, quite a lot of discoloration of
blanch. Outer flag leaves chlorotic, few minor rots. Sole
softening, majority take finger pressure.

72 hours: Mid green. Few rots developing, discoloration of blanch. Chlorosis
and shrivel of outer flag leaves, few minor rots. Leeks scftening.

Internal assessments
Out of store: Some flower stem elongation, one fifth bolting. No internal
breakdown.

Afrer 3 days SL: Flower stems elongated, heads formed, couple boltiang. No
internal breakdown.

PORINO: Benlate Colour 138 A/B
0 hours: Mid green. Very little disease on shanks or flags. ‘Some slight
shrivel on leaf edges. Fairly turgid, few take light finger presswre,

24 hours: Pale mid to mid green. Some slight discoloration on the bulbs.
Slight chlorosis and shrivel on ocuter flag leaves, few minor rots.,
Falrly turgid, light finger pressure taken.

48 hours: Pale mid green. Discoloration of blanch. Chlorosis of outer flag
leaves, few rots developing. TFew softening, finger pressure taken
onr majority.

72 hours: Pale mid to mid green. Couple of minor rots, discoloration of
blanch. OQuter flag leaves chlorotic edges shrivelling, faw rots
developing. Leeks softening, few quite soft.

Leeks extended 1.6 cm.
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Internal assassments
Out of store: Flower stems @longating, some thickening with heads formed, a
third bolting. No internal breakdown.

After 3 days SL: Flower stems thickened and elongated, heads forming, a third
bolting. Few minor internal rots.

PORINO: Water «colour 138 A/B

0 hours: Pale to mid green., Few minor discoloured patches around bulb.
S3light chlorosis and shrivel on outer flag leaves. Fairly turgld
some take light finger pressure.

24 hours: Pale to mid green. Minor streaks on shanks and discoloured sreszs on
blanch. Chlorosis on outer flag leaves, few rots developing.
Finger pressure taken.

48 hours: Pale mid to mid green. Orange streaks and discoloration only.
Chlorosis on ocuter flag leaves, slight shrivel of edges. Minor
rotting. Some softening.

72 hours: Pale mid to mid green. Few rots developing, quite a few discoloured
areas on blanch. Outer flag leaves chlorotic. with shrivel and rots
on some. Softening, majority take finger pressurs,

internal assessments

Out of store: Flower stems elongating, some flower heads formed. One sizgth
bolting. No internal breakdown.

After '3 days SL: Flower stems thickened and over half way up length. Half
were bolting. No internal breakdown.

Removal 3 CA store 13/6/88 (9 weeks)

CORTINA: Control colour 138B

0 hours: Mid green. No disease on shanks, slight chlorosis on outer flag
leaves. Some softening, light finger pressure taken.

24 hours: Pale mid to mid green. Minor discoloration on few bulbs. Slight
chlorosis and shrivel on leaf edges of flags. Some softening,
finger pressure taken.

48 hours: Pale mid to mid green. Greyish discoloration of few blanch areas.

Slight chlorosis and shrivel on outer flag leaves. Few softening,
finger pressure.

72 hours: Pale mid to mid green. Few blanch areas discoloured. Chlorosis of
cuter flag leaves. Softening, quite a few fairly sofrc,
Leeks extended 1.3 cm.

Internal assessments

Out of store: Flower stems elongating, some heads formed. A third were

bolting. No internal breakdown,

After 3 days SL: Flower stems elongating, few bolting. No internal breakdown.
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CCRTINA  Benlate colour 138B/144B
0 hours Pale mid green. Few minor orange streaks. Slight chloreosis on z
few flag leaves. Fairly turgid, light finger pressure taken.

2% hours: Pale mid green. Few streaks on shanks. Slight chliorosis and
shrivel on leaf edges. Finger presgure taken by most.

48 hours: Pale mid green. Some streaks, few minor rots. Chloresis on outer
flag leaves. TFew softening, finger pressure taken.

72 hours: Pale mid to mid green. Few rots developing. OQuter flag leaveg
chlorosis and some minor rots. Slight softening, majority take
finger pressure.

Leeks extended 0.8 cm.

Internal assessments
Gut of store: Elongating of flower stems, some heads formed. Third bolting.
No internal breakdown.

Afrer 3 days SL: TFlower stems elongating, some thickening and heads formed.
Third bolting. Very minor internal rot.

CORTINA: Water «colour 138B/144B
0 hours: Mid green. Numerous orange streaks on shanks. Slight chlorosis on
outer flag leaves. Some softish, finger pressure taken.

24 hours: Pale mid to mid green. Streaks, some softening. Chlorosis on outer
flag leaves. Softening.

48 hours: Pale mid to mid green. Few of streaks deteriorated, slight greyish
discoloration of blanch and bulbs. Chlorosis on outer flag leaves |
few rots developing. Softening, fiunger pressure taken.

72 hours: Pale mid to mid green. Streaks and rots, discoloration of blanch .
Outer flag leaves chlorotic, some quite deteriorated. Soft, some
cell collapse.

Leeks extended 1.7 cm.

Internal assessments

Out of store: Flower stems elongation taking place, few heads formed, a fifth
boiting. Some internal rots present.

After 3 days SL: Flower stems elongating, few heads formed, slight bolting.
No internal breakdown present in this sample.

Removal 3 CA store 13/6/88 (9 weeks)

PORINO: Control «colour 138 A/B

} hours: Mid green. WNo major disease. Slight chlorosis of outer flag

leaves. Turgid, few take light finger pressure.

24 hours: Mid green. Few minor rots developing. Chlorosis and slight shrivel
on outer leaves. Fairly turgid, finger pressure taken.
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48 hours: Mid green. Rots developing, few badly. Some discoloration of
blanch and bulbs. OQuter flag leaves chlorotic, some rot g
developing. Finger prassure taken.

72 hours: Mid green to dark mid green. Areas of rot on shanks. Quter flag
leaves chlorosis and rots developing. Some softening of leeks.
Leeks extended 1.1 cm

Internal assessments
Out of store: Slight elongation of flower stems, vaery few heads forming. No
internal breakdown.

After 3 days SL: Flower stems elongating, heads formed, nearly half bolting.
No internal breakdown.

PORINO: Benlate 1384

0 hours: Pale to pale mid green. No disease, slight chlorosis only on outer
flag leaves. TFairly turgid.

24 hours: Pale mid to mid green. No disease, slight chlorosis and shrivel on
outer flag leaves. Light finger prassure taken.

48 hours: Mid green. Slight discoloration of blanch, few minor spots of rot.
Chlorosis on ocuter flag leaves. Some softening.

72 hours: Mid green. Blanch greyish discoloration, few rots developing.
Chlorosis and shrivel on outer flag leaves. Some softening bur
still fairly turgid.

Leeks extended 0.6 cm.

Internal assessments
Out of store: Some elongation of flower stems, few heads forming, third
belting. Slight internal breakdown present,

After 3 days SL: Some elongation of flower stems, heads forming, third
bolting. ' No internal breakdown in this sample.

PORINO: Water colour 138 A/B
0 hours: Mid green. No disease on shanks. Chlorosis and slight shrivel on
outer flag leaves, Turgid.

24 hours: Mid green. Some slight discoloration of blanch. Chlorosis on outer
flag leaves. Light finger pressure taken, few sofcening.

48 hours: Mid green. Blanch discoloration, few rots developing. Outer Fflag
leaves chlorosis and minor rots. Beginning to soften.

72 hours: Mid green. Blanch discoloration, few rots. Chlorosis and rots on
outer flag leaves. Quite a few were goft of softening.
Leeks extended 0.9 cm.

Internal assessments

Out of store: Some elongation of flower stems, few heads forming, less than a
third bolting. No internal breakdown-.

After 3 days SL: Some elongation of flower stems, couple with headd forming

and bolting. No internal breakdown.
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Removal 4 Air store 13/6/88 (9 weeks)

CORTINA: Control colour 138B/144B

0 hours: Pale mid green. WNo disease on shanks. Slight chlorosis on some
cuter flag leaves, generally quite clean. Some leeks softish |
finger pressure taken.

24 hours: Pale mid green, Few orange streaks on shanks. Chlorosis and slight
shrivel omn outer flag leaves, some rots developing. Softening.

48 hours: Pale mid green. Streaks and few minor rots on shanks. Chlorosis
and slight shrivel on outer flag leaves, rots have mould growth ,
Fairly soft,

72 hours: Pale to pale mid green. [Few rots, discoloration on bilanch.
Chlorotic, shrivelling flag leaves, rots increasing, some had moul d
growth. Soft, some cell collapse.

Leeks extended 0.9 cn.

Internal assessments
Out of store: Flower stems thickening and elongating, some heads formed. Just
over a third bolting. WNo internal breakdown.

After 3 days SL: TFlower stems thickened and elongating, heads formed, a third
were bolting. Minor internal rot,

CORTINA: Benlate colour 138B/144B

¢ hours: Pale to pale mid green. minor greylsh discoloration arcund bulb.
3light chlorosis on outer flag leaves. Fairly turgid, some light
finger pressure taken.

24 hours: Pale to pale mid green. Some discoloration around bulbs. Slight
chlorosis and shrivel on leaf edges of flags. Some softening,
finger pressure taken.

48 hours: Pale mid green. Discoloration on some bulbs and blanch. Chlorosis
and shrivel on outer flag leaves. Softening.

/2 hours: Pale mid green. Greyish discoloration, few minor rots. Chlorosis
and shrivel on outer flag leaves. Some lesks quite soft, some have
cell collapse.

Leeks extended 2.3 cm.

Internal assessments
Out of store: Flower stems elongating, few heads forming, fifth were bolting.

No internal breakdown.

After 3 days SL: Flower stems thickened and elongated, heads formed on
majority, half bolting. No internal breakdown.
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CCRTINA Water colour 144B/138B

0 hours: Pale to pale mid green. Minor orange streaks on shamks. Slighg
chlorosis and few mincr rots on outer flag leaves. Some lesks
softish, finger pressure taken.

24 hours: Pale to pale mid green. Some rots developing on shanks, some blanch
discoloration. Cuter flag leaves becoming chlorotic with rots and
mould growth developing. Fairly soft.

48 hours: Pale to pale mid green. Rots developing on shanks, discoloration of
blanch. Flag leaves chlorotic, rots developing. Some mould growth.
Majority fairly soft, few leeks showing cell collapse.

72 hours: Pale to pale mid green. Deterioration of leeks, numerous rots.
Blanch greyish discolorarion. Flag leaves chlorotic with quite a
few rots. Some mould growth arcund tops. Very soft, many call
collapse.

Leeks extended 2.7 em.

Internal assessments
Out of store: Some flower stam elongatien, some heads formed. Third bolting.
Couple minor internal rots.

After 3 days SL: Flower stems elongated, some heads formed. Third bolting.
Very minor internal ror.

Removal 4 Alr store 13/6/88 (9 weeks)

PORINO: Coutrol colour 138B/144B
¢ hours: Mid green. Few minor orange streaks on shanks. Slight chiorosis on
outer flag leaves. Quite turgid.

24 hours: Pale mid green. Greyish yellow discoloration of few blanch areas.
Slight chlorosis on outer flag leaves, some small areas of rot
Fairly turgid, some take light finger pressure.

43 hours: Pale mid green. Some vellowish discoloration of blanch, few mino r
rots. Chlorosis on outer flag leaves, rots developing, some mould
growth, Finger pressure taken some still quite turgid.

72 hours Pale mid to mid green. Some mincor areas of rot, blanch discoloring.
Flag leaves chlorotic with numerous rots developing some mould
growth. Softening.

Leeks extended 1.8 cm

Internal assessments
Out of store:  Flower stems elongating, some thickening and flower heads formed
Third at bolter stage. Some minor internal rots.

After 3 days SL: Flower stems elongating, flower heads forming, half belting.
No ‘internal breakdown present.

PORINO: Benlate colour 138 A/B
0 hours: Pale to mid green. No disease on shanks. Slight chloresis on outer
flag leaves. Failrly turgid.

24 hours: Pale mid to mid green. Slight discoleration on some bulbs. Slight
chlorosis and minor rots on flag leaves. Light flpger pressure
taken.
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48 hours: Pale mid to mid green. Discoloration on blanch and bulb. Outer
flag leaves chlorotie, slight shrivel, few small rots. Somae
softening.

72 hours: Pale mid to mid green. Discoloration, few minor rots. Flag leaves
chlorotic, some rotting on outer leaves. Some quite soft with cell
collapse, majority sofr.

Leeks extended 2.2 cm.

Internal assessments
Out of store: TFlower stems elongating, some heads formed, few already bolting.
No internal breakdown.

After 3 days SL: Flower stenms elongated, some thickening and heads formed.
Third bolting. WNo internal breakdown.,

PORINO: Water colour 138p

0 hours: Mid green. Some areas of rot present on shanks. Flag leaves
chlorotic, few rots on outer leaves. Fairly turgid, light finger
pressure taken.

24 hours: Pale mid green. Rapid detericration of areas of rot on shanks.
Outer flag leaves chlorotic and shrivelling, some rots developing,
Fairly rurgid, some softening.

48 hours: Pale mid green. Numerous rots blanch arezs discoloured. Qute r
flag leaves chlorotic, rots developing on outer leaves. Some
softening, finger pressure taken.

72 hours: Pale mid green. Sample badly rotting, discoloration of blanch
areas. Chlorotic flag leaves, some shrivel on edges. Rotting
increasing. Softening, some quite soft.

Leeks extended 2.5 cm.

Internal zssessments
Out of store: Elongation of flower stems in majority of leeks, some flower
heads formed. Third bolting. Couple with internal rots.

After 3 days SL: Some fully elongated and heads well formed, some flower stems
elongating. Half bolting. No internal rots.

Removal 4 CA store 21/6/88 (10 weeks)

CORTINA: Control colour 138B/l44A

0 hours: Palish mid green. No disease, minor discoloration on few bulbs.
Slight chlorosis on outer flag leaves. Some softness, finger
pressure taken,

24 hours: Pale mid green. Few orange streaks on shanks and minor rots.
Chlorosis on outer flag leaves, shrivel on edges, few rotg
developing. Softening.

48 hours: Pale mid to mid green. Streaks and rots developing. Outer flag
leaves chlorosis and shrivelled edges, some rotting. Fairly soft,

72 hours: Pale mid to mid green. Quite a few small areas of rot developing on
shanks Discoloration of blanch. Chlorcsis and rotting on outer
flag leaves. Quite soft.

Leeks extended 1.2 cm.
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Internal assessments
Qut of store: Some elongation of flower stems, few bolting. Couple with
internal rots.

Afrer 3 days SL: Elongation of flower stems, heads forming, few bolting. No
internal breakdown in this sample.

CORTINA: Benlate colour 1383
0 hours: Mid green, some paler. Few minor rots and discoloration of blanch.
Slight chlorosis on some flag leaves. Fairly turgid.

24 hours: Mid green, some pale mid green. No deterioration of disease.
Slight chlorosis on some outer flag leaves. Light finger pressure
taken.

48 hours: Mid-dark mid green. No deterioration of dissase, slight
discoloration of blanch. Slight chlorosis and shrivel of outer flag
leaves. Fairly turgid, little softening.

72 hours: Mid to dark mid green. Minor rots, discoloration of blanch. Outer
leaves chlorotic, few minor rots developing. Leeks beginning to sofren.
Leeks extended 1.5 cm.

Internal assessments
Out of stora Slight elongation of flower stems, few bolting, Minor internal
breakdown.

After 3 days SL: Elongation of flower stems, heads forming, few bolting. No
internal breakdown.

CORTINA: Water «colour 138B/1444
0 hours: Mid green. Minor streaks and discoloration of blanch. Slight
chlorosis on outer flag leaves. Light finger pressure faken,

24 hours: Mid green. Few small rots developing. Some chlorosis on outer flag
leaves. Slight softening.

48 hours: Mid green. Rots developing on shanks. Outer flag leaves chlorotic
with few minor rots. Softening,

72 hours: Mid green. Rots deteriorating, some areas badly infected,
discoloration of blanch. Chiorosis, minor rots on outer flag
leaves, Softish, a few quite soft.

Leeks extended 1.4 cm.

Internal assessments ‘
Out of store: Some elongation of flower stems, few bolting. Minor interior

breakdown.

After 3 days SL: Flower stenms elongating, heads forming, few bolting. No
internal breakdown .
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Removal 4 CA store 21/6/88 (10 weeis)

PORINO: Control colour 138 A/B

0 hours: Pale mid green. No disease, slight grey discoloration of blanch.
Silght chlorosis of outer flag leaves. Fairly turgid, finger
pressure taken.

24 hours: Mid green, some paler. Few minor rots developing. Slight
chlorosis, minor shrivel on outer flag leaves some minor rots .
Finger pressure taken.

48 hours: Mid green. Rots not deteriorating, blanch discolouring. OQuter flag
leaves chlovosis, few minor rots. Slight softening.

72 hours: Mid green. Few more minor rots developed, blanch some
discoloration. Outer flag leaves chlerotic, rots developing.
Softening, some still fairly turgid.
Leeks extended 0.8 cm.

Internal assessments
Qut of store: Sone elongation of flower stems, few bolting. No internal
breakdown .

After 3 days SL: Flower stems elongating, heads forming. A third were
bolting. No internal breakdown.

PORINO: Benlate colour 138 A/B
G hours: Mid to darkish green. No disease on shanks. Minor chlorosis on
flags. Fairly turgid.

24 hours: Mid to darkish green. No disease on shanks. Minor chlorasis and
shrivel on outer flag leaves. Light finger pressure taken by some.

48 hours: Mid to dark mid green. Slight discoloration of blanch. Chlorosis
and shrivel on outer flag leaves, TFew softening slightly.

72 hours: Dark mid green. Few very minor spots of rotm blanch discolouring.
Chlorosis of outer flag leaves. Softening few gquite soft.
Leeks extended 1.5 cm.

Internal azssessments
Out of store: Some elongation of flower stews, few heads forming, fifth
bolting. No internal breakdown.

ter 3 days SL: Flower stems elongating, few heads forming, some bolting.
No internal breakdown.

PORINO: Water colour 138a
0 hours: Mid green. ‘No disease on shanks. Siight chlorosis on the outer
leaves. Fairly turgid.

24 hours: Mid green. Minor discoloration of blanch. Slight chlorosis and
shrivel on outer flag leaves. Light finger pressure taken,

48 hours: Darkish mid green. Minor discoloration on blanch. Chlorosis and
shrivel on outer flag leaves. Slight softening, majority take
finger pressure.
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72 hours: Mid to dark mid green.

Few rots developing, blanch areas
discoloured. Outer flag leaves chlorsis and some minor rotting
Some softening,

Leeks extended 1.1 ecm.

Internal assessments
Out of store: S§light elongation of flower stems, few bolting, some slight
internal rotting.

After 3 days SL: Some elongation of flower stems .
bolting.

Few heads forming, few
No internal breakdown in this sample.
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