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ABSTRACT. The aim of present investigation was to 
give an overview about the effect of non-woven fleece 
on the yield and production characteristics of vege-
tables. Non-woven fleece increased early yield, total 
yield, germination, development and growth speed, 
plant height, number and area of leaves of plants and 
protects against low temperature and frost. Use of non-
woven fleece reduced insect pests damage, and protec-
tion quality regarding to lower content of pigments, 
vitamin C, dry matter and sugar.  
 
Keywords: vegetables, non-woven fleece, yield, quality, 
production characteristics. 
 
 

Introduction 
 
Non-woven fleece is used to modify a plants natural 
environment in order to optimize plants growth. It is 
also used to protect plants from insects, cold and wind. 
Protecting from frost is important to extend the growing 
season of a crop. By using non-woven fleece as plant 
cover generally results in early crop production, which 
gives higher crop prices at local markets.  

Non-woven fleece is generally used to enclose one 
or more rows of plants in order to enhance crop growth 
and production by increasing both air and soil tempe-
ratures and reducing wind damage.  

A medium weight non-woven fleece will give from 
2 to 6 degrees of frost protection and has about 70 to 85 
percent light transmission. The heavier materials offer 
up to 8 degrees of frost protection, but they inhibit day-
light transmission down to as much as 50%.  

The lighter non-woven fleece is so light that it can 
‘float’ right on top of most seedlings. As the plants 
grow, they push the row cover fabric up. Medium and 
heavier grades need to be supported on wire hoops to 
form a low tunnel in which plants thrive.  

Non-woven fleece is known under several other 
names: Agribon cover of polypropylene, agrotextile, 
agryl cover, Agryl cover sheet, floating row cover, 
Grow-Web fleece, non-woven fabrics, non-woven fab-
rics row cover, non-woven polypropylene, non-woven 
polypropylene agrotextile, polypropylene, polypropyl-
ene cover, polypropylene film, polypropylene fleece, 
polypropylene needled cloth, polypropylene non-woven 
fabric Agryl P-17, polypropylene sheeting cover, row 
cover, spunbonded polypropylene, spunweb covering. 
Covers are sold under several trade names, including 
Agribon, Agronet, Harvest Guard and Agryl, Reemay, 
Spunweb, Typar, all available in a variety of widths and 
lengths.   

Several investigations have been carried out to as-
sess the effect of non-woven fleece on the yield of vege-
tables. Few investigations are carried out considering 
the effect of non-woven fleece on the production char-
acteristics of plants. The aim of present investigation 
was to give an overview about the effect of non-woven 
fleece on the yield and production characteristics of 
vegetables. 

 
 

Growth of vegetables 
 
Row covers promoted earlier growth of lettuce (Rekika 
et al., 2009). Covering the squash crop with polypro-
pylene cover improved vegetative growth (Lopez, 
1998). Covering carrots with non-woven polypropylene 
enhanced growth (Grudzien, 1994). Lettuce plants cov-
ered with Agryl cover sheet grew faster than uncovered 
plants (Anonym, 2006). Hamamoto (1996) showed that 
spinach plants covered with spunbonded polypropylene 
grew more rapidly than non-covered ones. Covering 
cabbages with non-woven fabrics row cover increased 
the daytime temperature by about 30C in comparison to 
cabbages grown without covers, which promoted plant 
growth (Morishita, Azuma, 1990). Conclusions: Vege-
tables covered with non-woven fleece grew faster than 
uncovered plants.  
 
 

Development of vegetables 
 
Floating row covers can be used to stimulate ger-
mination of radish (Rekika et al., 2008 a). Covering 
cucumber plants with non-woven polypropylene re-
duced the period from seeds sowing to seedlings emer-
gence in a coal year (Rumpel, 1994). The floating row 
cover decreased emergence time of carrots plants by 0.5 
day compared to control plants (Rekika et al., 2008b). 
Leaves of spinach plants covered with spunbonded 
polypropylene appeared and extended more rapidly than 
non-covered ones (Hamamoto, 1996). Cerne (1994) 
reported that covering cucumbers with agrotextiles in-
creased the vegetative development rate. Reghin et al. 
(2002a) found that non-woven polypropylene promoted 
faster chinese cabbage plant development. Row covers 
promoted earlier maturity of lettuce (Rekika et al., 
2009). Broccoli heads grown under polypropylene non-
woven fabric Agryl P-17 were 3–4 days earlier ready to 
harvest in comparison with the control plants (Kunicki 
et al., 1996). Conclusions: Vegetables covered with 
non-woven fleece germinate faster and reach earlier 
maturity than plants in control. The development rate of 
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vegetables is increased when plants are grown under 
non-woven fleece.  
 
 

Yield of vegetables 
 
Head weights of lettuce were heavier, when plants were 
grown under polypropylene cover than in control (Re-
kika et al., 2009). Head weights of lettuce under agro-
textile low tunnels were higher than those from the con-
trol plots (Jenni et al., 2003). Anonym (2006) harvested 
lettuce 10 to 14 days earlier under Agryl cover sheet as 
compared with uncovered plants. Moreover, Agryl 
cover sheet increased the total yield, number of export-
able lettuce and increased the head quality compared 
with lettuce grown in open field. White polypropylene 
row cover produced positive results in yield and early 
harvest of lettuce (Reghin et al., 2002 b). Rekowska and 
Skupien (2007) reported that covering with non-woven 
polypropylene was found to increase the yield of spring 
garlic in comparison to open field cultivation. The high-
est yield was obtained, when dill plants were grown 
under polypropylene film (Slodkowski et al., 1999). 
Broccoli heads grown under polypropylene non-woven 
fabric Agryl P-17 were significantly heavier than those 
from control plants (Kunicki et al., 1996). Chinese cab-
bage heads grown under non-woven fleece were heavier 
than those from control plants (Moreno et al., 2001a; 
Moreno et al., 2001b). Fresh weight of chinese cabbage 
was greater under non-woven fleece polypropylene 
cover compared to control (Pulgar et al., 2001). Her-
nandez et al. (2004) found that under polypropylene 
sheeting cover the yield of chinese cabbage increased 
compared to control plants. Under non-woven polypro-
pylene grown chinese cabbage plants had higher fresh 
weight compared to control plants (Reghin et al., 
2002a). Polypropylene cover increased early yield and 
total yield of sweet pepper (Ibarra-Imenez, Rosa-Ibarra, 
2004). The use of polypropylene cover significantly 
increased sweet pepper yield compared to plants in con-
trol (Gajc-Wolska, Skapski, 2002). The same results by 
sweet pepper were found by Rumpel, Grudzien (1990). 
Lopez (1998) concluded that covering the squash crop 
with polypropylene cover increased fruit yield. Yield of 
carrots increased under polypropylene cover compared 
to uncovered plants (Anyszka et al., 1996). In contrast 
Peacock (1991) findings demonstrate that covering the 
crop with polypropylene cover did not significantly in-
crease carrot yield. Furthermore Grudzien (1994) con-
cluded that covering with non-woven polypropylene 
brought about twice as high early yield of carrots as 
compared that of the uncovered control. The floating 
row cover increased fresh weight of carrot leaves and 
roots during early development compared to control 
plants (Rekika et al., 2008b). Covering cucumbers with 
agrotextiles increased the early yield and total yield 
compared to plants in the open field (Cerne, 1994). 
Covering cucumber plants with non-woven polypro-
pylene increased the early yield, whereas total market-
able yield increased only in the less favourable years 
(Rumpel, 1994). Higher early yield and total yield of 
cucumber were recorded in treatments, where plants 

were covered with Agribon cover of polypropylene 
compared to plants in control (Ibarra-Jimenez et al., 
2004). Covering plants with a spunbonded non-woven 
polypropylene fabric increased beet root biomass com-
pared to uncovered plants (Gimenez et al., 2002). Bie-
siada (2008) demonstrated that the application of flat 
covers as non-woven polypropylene agrotextile pro-
vided significantly higher early and marketable yield of 
kohlrabi in comparison to the non-covered control. By 
using polypropylene row cover marketable yield of to-
matoes on open land could be significantly higher than 
in control (Žnidarcic et al., 2003). The early yield of 
tomatoes was significantly increased by the use of 
spunbonded polypropylene cover compared to control 
(plants grown on open field) (Reiners, Nitzsche, 1993). 
Covering by polypropylene non-woven fabric increased 
the yields of beetroot, carrot, radish and spinach (Sod-
kowski, Rekowska, 2004a). The yield of vegetables 
grown under polypropylene non-woven fabric cover 
was significantly higher in comparison to the control 
(non-covered) (Sodkowski, Rekowska, 2004b). Conclu-
sions: Early and total yields are higher when plants are 
grown under non-woven fleece compared to non-
covered plants.  
 
 

Vegetables characteristics 
 
Row covers promoted the greater leaf area of broccoli 
(Kunicki et al., 1996). The use of polypropylene cover 
significantly increased sweet pepper plant height com-
pared to plants in control (Gajc-Wolska, Skapski, 2002). 
Covering cucumbers with agrotextiles increased the 
length of vines and number of leaves per plant (Cerne, 
1994). Salas et al. (2008) found that lettuce plants culti-
vated under agrotextile were superior with regard to the 
number of leaves per plant and height aboveground 
parts. Under non-woven polypropylene grown chinese 
cabbage plants had higher plant height and diameter 
(Reghin et al., 2002a). Leaf colour of winter spinach in 
control was superior to those under spunbonded poly-
propylene cover (Murakami et al., 2001). Conclusions: 
Vegetables grown under non-woven fleece had greater 
leaf area, increased number of leaves and increased 
plant height compared with non-covered plants. 

 
 

Chemical composition of vegetables 
 
Covering with non-woven polypropylene was found to 
decrease the amount of dry matter and vitamin C in 
spring garlic in comparison to open field cultivation 
(control) (Rekowska, Skupien, 2007). Polypropylene 
fleece favoured an increase in the levels of NO3

- in chi-
nese cabbage (Moreno et al., 2002). Moreno et al. 
(2001b) demonstrated that chinese cabbage heads grown 
under polypropylene contained lowest amount of chlo-
rophyll a, chlorophyll b and carotene than those from 
control plants. They also found that at the same time the 
content of heavy metals as Pb and Cd was higher in 
plants grown under polypropylene compared to plants in 
control. Chinese cabbage heads grown under non-
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woven polypropylene contained higher amounts of ly-
sine, methionine, serine and threonine than in control 
(Moreno et al., 2005). The concentrations of soluble 
sugars and pigments of chinese cabbage shoots were 
lower under non-woven fleece polypropylene cover 
compared to control (Pulgar et al. 2001). Reghin et al. 
(2002a) found that under non-woven polypropylene was 
higher dry matter content in chinese cabbage plants. 
Polypropylene cover reduced the chlorophyll content in 
cauliflower (Anyszka, Dobrzanski, 2004). The content 
of chlorophyll in the cauliflower leaves was lower under 
polypropylene cover grown plants than in control plants 
(Anyszka, Dobranski, 2003). Covering the squash crop 
with polypropylene cover reduced leaf N, P, and K con-
centrations (Lopez, 1998). The application of flat covers 
as non-woven polypropylene agrotextile resulted in less 
dry matter and total sugars, but had little effect on the 
level of vitamin C in edible parts of kohlrabi in com-
parison to the non-covered control (Biesiada, 2008). 
Wierzbicka et al. (2007) found that the concentrations 
of N, Ca and Fe increased significantly in cucumber 
plants grown under polypropylene needled cloth. Under 
polypropylene sheeting cover the foliar Ca content in 
outer leaves of chinese cabbage was lower than in con-
trol plants, whereas reverse was true in the inner leaves 
(Hernandez et al., 2004). Content of ascorbic acid and 
total sugar of winter spinach in control was superior to 
those under spunbonded polypropylene cover (Mura-
kami et al., 2001). Conclusions: Quality of plants, re-
garding to chemical composition, is lower, because the 
content of pigments, vitamin C, dry matter and sugar in 
vegetables is lower than in non-covered plants.   
 
 

Pest control 
 
Different trials have been carried out to discover the ef-
fect of non-woven fleece on the number of vegetables 
damaging insects. Floating row covers could be used to 
reduce insect pests like cabbage maggots (Delia radicum 
L.) and beetle (Phyllotreta ssp.) in radish (Rekika et al., 
2008a). Aphids and tarnished plant bug damage on 
crisphead lettuce were almost completely excluded by 
covers (Rekika et al., 2009). The agrotextile was effective 
as a physical barrier against insect pests in lettuce, reduc-
ing infestation (Salas et al., 2008). Broccoli plants grown 
under polypropylene non-woven fabric Agryl P-17 
showed a good control of the cabbage fly (Delia brassi-
cae), which destroyed a large number of plants in the 
control plots (Kunicki et al., 1996). Cebenko (1997) 
showed that row covers are especially useful against very 
mobile pests like cabbage moth and most aphids. Non-
woven fabrics row cover protected cabbage from insect 
pests such as aphids and lepidopterous larvae (Morishita, 
Azuma, 1990). The non-woven fleece gave a good con-
trol on both cabbage and carrot plots by reducing damage 
by the cabbage root fly, and the carrot fly (Nawrocka, 
1996). Polypropylene film covers applied to carrots to 
exclude adult flies reduced carrot fly damage compared 
to plants in control (Davies and Collier, 2000). The float-
ing row cover reduced carrot weevil damage compared to 
control plants (Rekika et al., 2008 b). Jeraša et al. (2003) 

reported that lesser extent of damage caused by feeding 
of onion thrips on leek was found in plots with polypro-
pylene cover compared to plants in control. Covering 
turnips with non-woven fleece excluded both Myzus per-
sicae and Bemisia tabaci injury on plants compared to 
control plants (Bedford et al., 1994). Conclusions: Non-
woven fleece can be used to reduce insect pests damage 
on vegetables.  
 
 

Frost protection 
 
Floating row covers can be used to protect radish crops 
from low temperature (Rekika et al., 2008 a). White 
polypropylene row cover protected lettuce plants against 
the frost (Reghin et al., 2002 b). Covering cucumber 
plants with non-woven polypropylene prevented cu-
cumber seedlings from frost damage at late spring frost 
of −3.2°C (Rumpel, 1994). Reghin et al. (2002a) found 
that non-woven polypropylene protected the chinese 
cabbage plants against frost. Conclusions: Non-woven 
fleece protects vegetables against low temperature and 
frost.  
 
 

Discussion 
 
Early yield of vegetables is higher when plants are 
grown under non-woven fleece compared to non-
covered plants. Non-woven fleece is important tool to 
use gathering vegetables yield earliness. The mecha-
nism is simple: in the spring time, when vegetables are 
sown or planted the temperature is not reached the op-
timum of each plant type, therefore covering plants with 
non-woven fleece helps to increase the air and soil tem-
perature (Cerne, 1994). If temperature increases and it 
will be more near optimum the development of vegeta-
bles fastens.  

The total yield of vegetables is higher when plants 
are grown under non-woven fleece compared to non-
covered plants. The total yield of vegetables is in-
fluenced by higher temperature under the non-woven 
fleece, but it is influenced by the factor that temperature 
under the fleece is more even regarding the lower tem-
perature during the nights and higher temperature dur-
ing the days. Low temperatures can result in poor 
growth. Photosynthesis is slowed down at low tempe-
ratures. Since photosynthesis is slowed, growth is 
slowed, and this results in lower yields. Plants grown at 
low temperatures have a lower capacity for water and 
solute uptake than those grown under non-woven fleece, 
where the temperature is higher. In May and June, when 
temperatures are not reached optimum for each crop, 
under non-woven polypropylene cover the temperature 
was higher and the yield of sweet pepper was also 
higher (Gajc-Wolska, Skapski, 2002). Therefore the 
greatest advantage of non-woven fleece gained from 
soil warming occurred early in the growing season, but 
the advantages decreased as the season progressed (Gi-
menez et al., 2002). High temperatures it means tem-
perature over the optimum (normally over 30°C) de-
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creases the yield of several agronomical crops (McKe-
own et al., 2006).  

Vegetables covered with non-woven fleece grew 
faster than uncovered plants. Under the fleece the mi-
croclimate is favoured, temperature is higher and it is 
more even and therefore the plants grow faster (Hama-
moto, 1996). Some authors (Hamouz et al., 2006a); 
(Hamouz et al., 2006b); (Morishita, Azuma, 1990) have 
recorded that the temperature under the non-woven 
fleece can be 2−3°C higher than plants grown without 
covers. In general, growth is promoted when tempera-
ture rises and inhibited if the temperature falls. Each 
species has a minimum temperature, below which it 
fails to grow; an optimum at which the growth rate is 
highest; and a maximum, above which, growth comes to 
an end. The optimum temperature may vary with each 
stage of development and with the length of time the 
temperature prevails.  

Vegetables covered with non-woven fleece germi-
nate faster and reach earlier maturity than plants in con-
trol. Seeds from different species and even seeds from 
the same plant germinate over a wide range of tempera-
tures. Often seeds have a set of temperature ranges 
where they will germinate and will not do so above or 
below this range, many vegetables seeds germinate at 
temperatures slightly higher than room-temperature 
(16–24°C), while others germinate just above freezing 
and others germinate only in response to alternation in 
temperature between warm and cool. Those main part of 
seeds, which germinate at temperatures slightly higher 
than room-temperature (16–24°C), are responding very 
quickly to the changes of temperature, and if the tem-
perature is already 3 degrees higher (normally in the 
spring time the temperature is not too high in Northern 
countries) then it fastens up germination process. Ger-
mination is mostly influenced by the soil temperature. 
Covering plants with non-woven fleece of course in-
creases the soil temperature, which results in quicker 
germination process.  

The vegetative development of vegetables is in-
creased when plants are grown under non-woven fleece. 
Under non-woven fleece plants are grown in higher 
temperature conditions. All stages of development are 
sensitive to temperature. It is the main factor controlling 
the rate of crop development. Development generally 
accelerates as temperature increases, a phenomenon that 
is often described as a linear function of daily average 
temperature. The growing degree day concept is a 
common example of a linear model of developmental 
response to temperature.  

Vegetables grown under non-woven fleece had 
greater leaf area, increased number of leaves and in-
creased plant height compared with non-covered plants. 
Soil temperature is increased under non-woven fleece. 
Early-season soil temperature affects leaf appearance 
and expansion rates. Under higher temperature in the 
beginning of growing season the leaf area development 
encahnces (Gimenez, 2002). The shoot length is shorter 
at lower temperatures, because plants grown at low 
temperatures have a lower capacity for water and solute 
uptake than those grown under non-woven fleece, where 
the temperature is higher.  

Quality of plants, regarding to chemical compo-
sition, is lower, because the content of pigments, vita-
min C, dry matter and sugar in vegetables is lower than 
in non-covered plants. Plant quality may be evaluated 
by the combination of any number of plant characteris-
tics, like pigments, vitamin C and sugar content. Cov-
ered plants received higher air and root temperatures 
and showed the lowest chlorophyll a, chlorophyll b and 
carotene contents (Moreno et al., 2001b). A temperature 
higher than optimum during the growing season for 
each crop decreases the content of carotene (Ibrahim et 
al., 2006). Carotene content may be reduced by high 
temperatures prevailing in the hot summer period. High 
temperatures decreased the content of chlorophyll (Ibra-
him et al., 2006). Highest content of total ascorbic acid 
can be found at lower temperatures than optimum for 
each crop (Proietti et al., 2009). A temperature higher 
than optimum for each crop increases respiration rates, 
reducing sugar content of produce (Pulgar et al., 2001). 
Vegetables grown in heat will be less sweet. The gen-
eral conclusion drawn from the reports of several other 
investigators is that too high temperatures decelerate 
and under certain conditions inhibit photosynthesis. 

Non-woven fleece can be used to reduce insect pests 
and birds damage on vegetables, because it protects 
vegetables and therefore pests and birds can not damage 
plants. Non-woven fleece protects vegetables against 
low temperature, wind and frost. 

Non-woven fleece have many positive effects on the 
growth of vegetables, but still it has also negative ef-
fects like the contents of important vitamins and sugars 
are lower.  

 
Conclusions 

 
Non-woven fleece increased early yield, total yield, 
germination, development and growth speed, plant 
height, number and area of leaves of plants and protects 
against low temperature and frost. Use of non-woven 
fleece reduced insect pests damage, and protection qual-
ity regarding to lower content of pigments, vitamin C, 
dry matter and sugar. 
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Katteloori mõju köögiviljade saagile ja  
selle kvaliteedile 

 
M. Olle, I. Bender 

 
Käesoleva uurimistöö eesmärgiks oli anda ülevaade katteloori 
mõjust köögiviljade saagile ja selle kvaliteedile. Võrreldes 
avamaal kasvanud köögiviljadega oli kateloori all kasvanud 
köögiviljade varane saak suurem, kogusaak suurem, idanesid 
kiiremini, arenesid kiiremini, kasvukiirus suurem, taime kõr-
gus suurem, taime lehtede arv oli suurem. Katteloor kaitses 
madalate temperatuuride ja öökülmade vastu. Katteloori kasu-
tamine vähendas kahjurite kahjustusi. Katteloori all kasvanud 
köögiviljad sisaldasid vähem pigmente, C vitamiini, kuivainet 
ja suhkrut.  




