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Prediction of viability of leek (Allium porrum) seeds by a new test
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Summary

The objective of this research was to determine the suitability of boiling water
test in the prediction of seed viability in leek seed and to compare this test with
standard germination and vigour test. Basic principle of boiling water test is the
evaluation of radicle protrusion from the seeds immersed to boiling water for certain
time. The viability of aged and unaged leek seeds in boiling water test was correlated
with standard germination and vigour test. In this research, the mean germination of
unaged leek seeds varied from 29.63% to 70.18% depending on the cultivars. While
the range of boiling water test in unaged leek seeds was between 35,57% to 51,06%,
the range for emergence was between 27,63% to 72,05%. The viability of aged and
unaged leck seeds in boiling water test was correlated with standard germination test.
According to the results of this research, it might be assessed that boiling water test is
a rapid and simple method to measure seed viability by evaluating radicle protrusion
of leek seeds in boiling water. In conclusion. boiling water test as a new viability test for
leek seed could be used as a rapid method for determining the viability in leek seeds.
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INTRODUCTION

Numerous tests exist for determining seed viability and vigour in vegetable
crops. Viability means that a seed is capable of germinating and producing a normal
seedling (Copeland, Mc Donald, 1985). Generally, the standard germination
test is accepted as the primary method for determining seed quality. When field condi-
tions at planting are near optimum, standard germination tests correlate well with field
emergence (Hall. Wiesner. 1990). Regardless of its acceptance. the germination
test is merely an estimate and has certain limitations as a universal prediction of seed
quality. However, a quick test might be completed only in a few hours as compared to
some germination tests that may require as long as two months for some species
(Copeland. Mc Donald, 1985).
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All of the viability tests conducted to determine seed viability require a certain
period of time. According to the ISTA rules, the standard germination test for leek
seeds is completed within 14 days. Therefore, sometime it is essential to determine
rapidly seed viability. Some researchers reported that boiling water test can be provi-
ded as a rapid indicator of onion seed viability in seed lots instead of other time-
consuming germination tests (Giiveng, 2002). However, the usefulness of the bo-
iling water test in a case of leek seeds has not been clearly identified. Therefore. the
objective of this research was to determine the suitability of the boiling water test in
the prediction of leek seed viability and vigour, and to compare this test with the
standard germination test.

MATERIAL AND METHODS

This study was conducted at Atatiirk University, College of Agriculture. Erzu-
rum, Turkey, during years 2001-2002. In this study, four leek (Allium porrwm) culti-
vars (Ala, Uzun-Beyaz, Kalem and Inegil-92) seeds were used as plant material.
Seeds of 7 lots (Ala, Uzun-Beyaz, Kalem and Inegtl-92a, b, ¢ and d) from 4 cultivar of
leek were supplied by vegetables seed companies in Turkey.

The seeds were separated into 1-2 mm size grades using a range of round holed
sieves with holes of diameter 1:2 mm. Besides, weight of seeds was calculated from the
weight of three replications of 100 air-dried seeds.

The seeds of all leek cultivars were divided into two parts, and while one part
of seeds was subjected to accelerated aging to lower quality prior to viability tests, the
others had not any treatment. Thus, untreated seeds were used as unaged seeds. Artifi-
cially accelerated aged seeds were conducted as recommended by some researchers
(Hall, Wiesner, 1990) with minor procedural modifications. The seeds of leek
cultivars were distributed evenly on wire mesh trays inside a closed container with
water at the bottom and placed in an aging chamber (a oven) for 4 days (Copeland,
Mc Donald, 1985). During the accelerated aging, temperature and relative humi-
dity were maintained at 41°C and 95%, respectively. Following the aging period. the
seeds were removed. and boiling water, standard germination and emergence tests
were applied to the aged and unaged (untreated) seeds.

Boiling Water Test (BWT): Principle of BWT is based on the evaluation
of radicle protrusion from the seeds immersed into boiling water for certain time
(Giivenc, 2002). Leek seeds from each cultivars were immersed into boiling water in
a glass container (a beaker), and they were monitored for the protrusion with 10 minu-
tes intervals during the boiling up to 60 minutes. During the boiling, the number of
protruded seeds were counted and removed. Seeds, which had protruded radicles was
recorded as viable. In this test, the viability was defined as the emergence of radicle
through the seed coat during the boiling process. The boiling water test was conduc-
ted using four replicates of 50 seeds per a leek cultivar or lot.

Standard germination tests (SGT): Standard germination tests were conducted
using four replicates of 50 seeds from each seed cultivar or lot. The seeds were incuba-
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ted in 9 cm Petri dishes between two filter papers saturated with water containing
Benlate 1 g/l to prevent fungal growth at 20°C (Kantar., Giiveng. 1995). Visible
radicle protrusion was the criterion of germination. Germinate d seeds were recorded
and discarded at 24 hintervals during 14 days (ISTA 1996). The results were expressed
as final germination percentage.

Emergence Trial (ET ): Again 4 times 100 seeds of leek cultivars used in this
research were sown at | em depth of loamy soils in rows. Emergence percentages of the
seeds were calculated for the cultivars.

Statistical analyses: Laboratory experiments were conducted as randomized
complete block designs. with each treatment replicated four times. Percentage data
were transformed using arcsine (% 0.05) prior to statistical analysis. The data obtained
in this study were subjected to ANOVA and the differences between means were com-
pared using LSD test. Besides. correlation coefficients (r) and regression relation were
determined between the tests conducted.

RESULTS AND DISCUSSION

The data for the results of different tests on viability of the leek seeds is presen-
ted in Table 1. The mean value of viability of aged and unaged seeds of leek varied
depending on the cultivars and test method. While the range of germination test
results in unaged seeds was between 29.63% (Inegél-92d) to 70.18 % (Inegdl-29b) .
the range for boiling water test was between 35.57% (Inegdl-92c) to 51,06% (Inegol-
92b). The viability of unaged leek seeds in the boiling water test was correlated with
standard germination and vigour test (Table 2). Germination percentage in aged seeds
were the lowest with Inegdl-92d (4.93%) and the highest with Kalem (34,76%). Besi-
des. the highest viability values for the boiling water test in aged seeds of leek was
obtained from Inegél-92a (31,92%).

Table 2. Simple correlation coefficients (r) between viability and emergence test

(#): Significant P< 0,01 Level.

A-aged

______ Unaged Seeds Aged Seeds
Germination BWT Emergence | Germination BWT Emergence
() (2) (3) 4 (5) ()]

Seed Weight NS : NS NS -0.448° 0510
[UGermn.(h | | 0.532° 0.9527" 05667  0751%%*[  NS|
U.BWTi2) - 03510 NS NS NS
AGermin.(<) B o - 0514 0.651°
ABWTGS) | - 0,505

(*#): Significant P < 0,05 level

(NS): not significant U-unaged,
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Generally, the predicted viability values for aged and unaged leek seeds in the
boiling water test were lower than those of the standard germination (Table 1). These
differences might be attributed to differences in test method and viability levels of
seeds. The poor seed vigour naturally present in some lots could have been due to
improper harvesting and handling, poor storage conditions and some other factors
reducing the seed quality (Waters, Blanchette. 1983). The viability of leek
seeds determined with the boiling water test in accelerated aging applied or unapplied
seeds had significantly positive correlation with the standard germination test (Table 1).
These results agree with a similar study on onion (Giivenc¢, 2002).

Table 1. Seed viability and vigour in relation to germination and boiling water test
inaged and unaged leek seeds

L_____ 1 - Unaged Seeds Aged Seeds
Culuvar or Seed Germination BWT | Emergence | Germination BWT “I-I;L_mcrgcncc
seed lot | weight (g) 15) ) | (56) (%) () (%)
Al 388 | 6452 4299 59,67 31,76 2636 | 1730
U-Beyaz 3.00 50,47 4069 | 4643 24.73 24,46 2854 |
Kalem 3.36 65.27 4471 | 6781 | 3476 2633 | 3316
Inegol92a | 297 65,27 4973 | 6033 | 2156 3192 18,68
Inegol-92b | 340 70.18 51,06 72,05 20,01 2755 | 1125
Inegol92c | 277 | 4989 | 3557 [ 5106 | 2966 2783 | _21.m
Inegol-92d | 3,70 29,63 4184 | 2763 493 14,65 1,28
LSD(% 1) 0334 | 7,208 10,117 | 746 | 15190 | 5682 11,621

* Boiling Water Test

According to the results of this research, it might be assessed that the boiling
water test could be used as rapid and simple method to measure seed viability by
evaluating radicle protrusion of leek seeds in boiling water. Furthermore, this test is
easy to standardize among laboratories tests compared to standard germination test,
and it does not require any special equipment and/or expertise. However, this method
may need further research in prediction of the viability of leek seeds. In conclusion,
boiling water test is new or novel technique to test leek viability, and it has a great
potential to test germination rapidly in the leck seeds.
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Ocena zywotnosci nasion pora (Allium porrum) nowym testem

Streszczenie

Celem badaii byta ocena przydatnosci testu z uzyciem wrzgcej wody do okre-
$lenia zywotnosci nasion pora i poréwnanie uzyskanych przy jego pomocy wynikéw
w rezultatami testow standardowych zdolnosci kietkowania i wigoru.

Podstawowy zasadg tego testu jest ocena stopnia przebicia okrywy nasiennej
przez korzonek zarodkowy u nasion umieszczonych przez okreslony czas we wrzgcej
wodzie. Zywotnos¢ nasion pora poddanych i nie poddanych sztucznemu postarza-
niu byta zgodna z wynikami powszechnie stosowanych testéw Kietkowania i wigoru.
Sredni procent nasion pora nie poddanych starzeniu wahat si¢ od 29.63 do 70,18
zaleznie od odmiany. podczas gdy wyniki uzyskane przy uzyciu testu wrzgcej wody
wahaly si¢ w granicach 35,57 — 51.06%. a zakres wschodéw roslin — w granicach
27.63 - 72.05%. Na podstawie otrzymanych wynikéw mozna uznac test wrzgcej wody
jako szybka i prostg metode. przydatng do oceny zywotnosci nasion pora. Polega ona
na ocenie przebicia okrywy nasiennej przez korzonek zarodkowy u nasion. ktére
umieszczono we wrzgeej wodzie.

Reasumujyge, test we wrzgeej wodzie jest nowy metodg oceny zywotnosci na-
sion pora i moze by¢ wykorzystany do szybkiej oceny tej cechy.



		2013-12-18T16:38:51+0100
	Polish Botanical Society




