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ABSTRACT

The aim of the experiment conducted in the years 1998-2000 was to assess the yielding and the possibility of
accelerating the yield of sorrel leaves by means of a covering of with perforated PE and non-woven PP films.

Flat covering of sorrel with perforated PE (100 holes 11 ¢m in 1 m®) and non-woven PP films (17 g for 1 m?)
resulted in earlier harvest by 7-14 days and the marketable yield increase of 6.6-13.4%. The positive effect of flat
covers in sorrel culture was most evident in the second and third years of harvest (plant exploitation), which was
the third and fourth years of cultivation of these plants (leaves were not cut in the first year). Taking into account
the total of three years’ yield it turned out that perforated PE used as a cover was more beneficial as compared to
non-woven PP, because the harvests were slightly earlier and the marketable yield as well as its share in the total
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yield were higher. The covers protected young leaves against pest infestation and delayed the formation of
flower stalks. Due to that the marketable share of the total yield was decisively higher than in the uncovered
control.
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INTRODUCTION

Flat covering of plants with perforated PE and non-woven PP films in the cultivation of many
vegetable species may bring about measurable advantages such as earlier harvests, an increase
in yield quantity, and improved quality [2, 3, 4, 5, 8, 9, 11]. The desirable effect of flat
covering may be achieved due to improved, more favourable environmental conditions,
assuring proper growth and development of plants. It applies especially to the possibility of
maintaining a higher soil moisture level, higher temperature, protection against frost and some
pest [6, 7, 9, 10]. The best results of cultivation of many vegetable species covered with
perforated PE are achieved at long cold periods in the spring and at low insolation [2, 5].
While using perforated PE films, the quality and earliness of the yield depend however on the
number of holes per 1 m? (density of perforation) and the duration of the covering [2, 5, 12].

Non-woven PP film used for plant covering as compared to perforated PE ensures better air
circulation and thus the duration of the covering may be longer. Plants do not suffer from
overheating or the physiological damages resulting from it [2, 3, 10].

The results of experiments using perforated PE and non-woven PP films in the cultivation of
many vegetable species inclined us to study the possibility of using these covers in sorrel
cultivation. Earlier experiments of Tendaj [13] concerning the effect of perforated PE film in
the cultivation of two sorrel cultivars, prompted us to compare the results of implementing
this cover and those of non-woven PP film. Thus, the aim of the study was to assess the yield
and possibility to improve the earliness of sorrel leaves yielding by means of a covering of
perforated PE and non-woven PP film.

MATERIALS AND METHODS

The experiment was carried out in the years 1997-2000 at the Experimental Station of the
Agricultural University in Lublin — Felin. Sorrel of ‘Large de Lyon’ cv. was used in the study.
This cultivar is widely cultivated in Poland and is known in all Europe, especially in France.
The experiment was started on 10 May, 1997. It consisted of three blocks with a total number
of 12 plots. There were 4 plots of the area 3 m* (1.5 m x 2 m) in each block. On each plot
there were on average 90 sorrel plants.

For three consecutive years, starting from the second year of culture, early in the spring (or at
the end of winter), sorrel was covered with perforated PE (100 holes @1 cm in 1 m?) and non-
woven PP film weighing 17 g per 1 m*. Non-covered plants were the control for the covered
plots.

Covers were laid in March, when plants started the slow growth (4.03.1998, 12.03.1999,
28.03.2000). The average time of maintaining the covers on plants was 8 weeks for non-

woven PP and 6 weeks in case of PE film.

Sorrel leaves of marketable size were cut three times each year (in the tables — I, II, III
harvest). In the studied years harvests were started with plants covered with perforated PE
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film: 1.04.1998, 9.04.1999, 10.04.2000; with plants covered with non-woven PP film:
1.04.1998, 14.04.1999, 13.04.2000; with the plants in the control: 15.04.1998, 26.04.1999,
21.04.2000. Harvests were finished on the following dates: with plants covered with
perforated PE film: 22.04.1998, 7.05.1999, 25.04.2000; with plants covered with non-woven
PP film: 6.05.1998, 21.05.1999, 12.05.2000; with the plants in the control: 27.05.1998,
21.05.1999, 16.05.2000.

In the third year of harvests non-covered sorrel plants after two cuts of leaves yielded many
flower stalks and in fact in the collected total yield there was no marketable yield. Long
lasting drought contributed to it as well, and its results were most visible in non-covered
plants.

At each harvest date the total and marketable yields of leaves were recorded. The
unmarketable part of the yield consisted mostly of young generative stalks, which tended to
appear already after the first harvest, leaves damaged by pests such as Gastroidea viridula
Deg., as well as those with symptoms of physiological disorders (e.g. yellow, curled).

RESULTS AND DISCUSSION

Short-term covering of sorrel plants much improved the yield earliness, and in the second and
third years of harvest also positively affected the yield quantity (tab. 1, fig. 1). The use of
perforated PE and non-woven PP films was a decisive factor in increasing the marketable
share in the total yield (tab. 2). A higher yield obtained from the covered plants may be
explained by more favourable growing conditions, especially in regard to the soil moisture
content, as well as decreased pest infestation. The results of the studies on the use of
perforated PE and non-woven PP film covers on other vegetables confirm these findings [1, 2,
5, 10].

Table 1. The effect of the kind of cover on the marketable yield of sorrel leaves (kg a’)

1998 1999 2000 Total
Kind of
cover Harvest time 1998-
2000
| Il 11l Total | 1] 1] Total | 1] 11l Total
Perforated
plastic film |52.43 || 73.20 |61.77|187.40|176.88 |90.54 |31.48298.90 |83.00 | 82.33 |126.00 |291.33 |777.63
Nonwoven
PP 60.77 | 79.32 |75.32|215.41 |167.55|78.8822.88|269.31 |73.67 |135.67 | 44.67 |254.00738.72
Control 42.99148.4382.10273.52 |165.77 |149.10 |46.99 | 261.86 |96.33 | 54.00 - 150.33685.71
Mean 52.06 (100.3273.06|225.44|170.07 |72.84 |33.78 |276.69 |84.33 | 90.67 | 85.33 |231.89 (734.02
LSDyos:
Kind of
cover 44,529 n.s. 52.160
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Fig. 1. The effect of flat covering on the yielding of sorrel in the
consecutive weeks of harvesting (mean from 1998-2000)

Kind of cover: m Perforated plastic film Monwoven PP Contr ol

Table 2. The share of the marketable yield in the total according to the kind of cover

1998 1999 2000 Mean
Kind of cover Harvest time
| 1 Il |Mean| | Il I |Mean | | Il I |Mean | | 1 Il | Mean
Perforated | o5 /|95 5681 | 72.3 |95.9/48.0/99.4 | 81.1 |95.4(95.7|80.9| 90.7 |88.2/68.3|78.8| 78.4
plastic film
'F‘,'g”""m’e” 84.7(92.6 42.5| 73.3 (86.8/35.1|63.6| 61.8 (97.8/89.5|54.9| 80.7 88.863.6 48,5 67.0
Control 82.5/65.640.4 | 62.8 |72.6/21.2/94.0| 62.6 |96.6(36.6| — | 66.6 |80.3/41.5/51.0| 57.6
Mean 76.9/81.2/50.3| 69.5 (85.1|34.8(85.7| 68.5 (96.6|73.9/67.9| 79.3 |85.857.8/59.5| 67.7

In the first year of harvests (the second year of sorrel growth) the positive effect of covering
the plants on the marketable yield quantity was not evident. However, its share in the total
yield was higher (on average by 10%). In the case of covered plants, significantly earlier
yields — by 14 days on average — were obtained. Similar results were recorded in earlier
studies using only perforated PE film [13].

In the second year of plant exploitation (the third year of growth) harvests in the case of plants
covered with perforated PE started 17 days earlier as compared to the non-covered plants, and
12 days earlier in the case of those covered with non-woven PP film. That year (1999) the
marketable yield of leaves was significantly higher as compared to the previous year (1998)
and the following one (2000). This applied especially to the plants covered with perforated PE
and non-woven PP film. In the second year of harvest it turned out that a covering of
perforated PE film was more favourable in respect to the yielding than a covering of non-
woven PP. The marketable yield of leaves (mean 298.9 kg a™") as well as its share in the total
yield was the highest (81%).




In the third year of sorrel harvesting (2000) a significant yield decrease was recorded
comparing to the second year. The marketable yield of leaves obtained from plants covered
with perforated PE and non-woven PP films was close in quantity to that obtained in the
previous year, however, a great yield decrease in the case of non-covered plants was recorded.
An additional advantage of sorrel cultivation under covers (similarly to previous years) was a
substantially earlier yielding — 10 days on average in the case of perforated PE and 7 days
with non-woven PP film. Besides, the share of the marketable yield in the total was very high
that year — on average 79% (tab. 2).

The present studies to some extent confirm the results of the experiments with flat covering of
other vegetable species [2, 3, 4, 5, 8, 12]. Perforated PE compared to non-woven PP film
appeared to be a better cover for sorrel, as its application resulted in greater acceleration of the
yield (on average by 7-10 days). In the experiment, the highest marketable yield of leaves and
definitely its greatest share in the total yield was obtained in the case of plants covered with
perforated PE. According to many authors, that effect in yielding could be achieved due to an
early covering date (in 1998 already on 4.03), that is during the period of low temperatures.

CONCLUSIONS

1. Flat covering of sorrel resulted in substantially improved yield earliness by 7-14 days
and the marketable yield increase by 7.6-13.4% (on average 53-92 kg a™h).

2. The total yield of sorrel leaves yield from three years of harvest indicates the more
beneficial effect of perforated PE use as compared to the non-woven PP. However, the
use of non-woven PP as a short-term covering of plants, as compared to the control,
resulted not only in earlier yields, but higher marketable yields in the second and third
years of harvest.

3. Irrespective of the covers, the highest productivity was characteristic of sorrel in the
third year of growth, which was the second year of harvest.

4. The positive effect of covers in sorrel cultivation was marked by their protective
action against infestation by pests causing leaf-blade damage and delaying generative
development. The share of the marketable yield in the total (undamaged leaves, no
flower stalks) was the highest in the case of plants covered with perforated PE (on
average, 78%), and the lowest in non-covered plants (control).

REFERENCES

1. Benoit F. 1994: Use of plastics in ecologically sound vegetable production in the open. Acta Hort. 371,
235-246.

2. Benoit F., Ceustermans N. 2000: Earlier harvesting of several lettuce cultivars after the use of direct
covering. Proeftuinnieuws, 10 (3-4), 24, 2000. Hort. Abstracts, vol. 70, No 6.

3. Cerne M. 1994: Different agrotextiles for direct covering of pickling cucumbers. Acta Hort. 371,
247-252.

4. Dimitrov P., Tezekleev G. 1998: Early head cabbage under direct covers. Bulg. J. Agric. Sci. 4 (5),
641-644.

5. Hodossi S., Kowacs A., Besenyei E. 2000: The effect of the method and the timing of the propagation
on the growth, earliness and productivity of sweet corn. Int. J. Hort. Sci. 6 (1), 134-139.

6. Kotota E., Adamczewska-Sowinska K. 2001: The effect of flat plant covers on overwintering of some
leek cultivars. Folia Hort. 13/1A, 285-290 [in Polish].

7. Libik A., Siwek P. 1994: Changes in soil temperature affected by the application of plastic covers in
field production of lettuce and water melon. Acta Hort. 371, 269-273.

8. Orlowski M., Jadczak D. 1999: Effect of using covers on yielding of New Zealand spinach. Zesz. Probl.
Post. Nauk Roln. 466, 173-180 [in Polish].

I PRINT



10.

11.

12.

13.

Rumpel J. 1994: Plastic and agrotextile covers in pickling cucumber production. Acta Hort. 371,
253-264.

Rumpel J., Grudzien K., Panasiuk E. 1999: Comparison trial of 20 early white cabbage cultivars grown
in field under direct nonwoven PP cover. Vegetable Crops News 35, 19-23 [in Polish].

Siwek P., Capecka E. 1999: Yielding and fruit quality of some parthenocarpic cucumber cultivars
grown under direct cover and low tunnel protection. Folia Hort. 11/2, 33-42.

Stodkowski P., Ortowski M., Rekowska E. 1999: Effect of using covers at dill cultivation on the quality
and quantity of its yield. Zesz. Probl. Post. Nauk Roln. 466, 165-172 [in Polish].

Tendaj M. 1994: Effect of perforated plastic film on the yelding of sorrel leaves. Ann. Univ. Mariae
Curie-Sktod. Sec. EEE, Horticultura, 2, 97-102 [in Polish].

Submited:

Maria Tendaj

Department of Vegetable and Medicinal Plants
Agricultural University of Lublin

58 Leszczynskiego, 20-950 Lublin, Poland

tel. (+48 81) 533 82 41

e-mail: katwarz@consus.ar.lublin.pl

Responses to this article, comments are invited and should be submitted within three months of the publication
of the article. If accepted for publication, they will be published in the chapter headed ‘Discussions’ in each
series and hyperlinked to the article.

I PRINT



	drukuj: 


