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Abstract

This study was conducted to evaluate row cover with three
kinds of net cover, two kinds of cheesecloth cover, and three kinds
of non-woven fabric cover for the production of high quality leafy
vegetables using three species of vegetables [lettuce (Lactuca sativa
L.,), yeolmu (Raphanus sativus L.), ukkaribaechu (Brassica capestris
L. Pekimensis(Lour.) Rupr.)] in National Institute of Subtropical
Agriculture from 2003 to 2004.

We also investigated the growth and yield in four species of
vegetables, anthocyanin in lettuce and oxalic acid content in
spinaches (Spinacia oleracea L.) grown inside and outside of row
cover.

Net cover showed higher light transmissivity than that of
non-woven fabric cover. The average air and soil temperature
increased by 0.3~1TC in net and cheesecloth cover and 0.5~3TC in
non-woven fabric cover. There was no difference in relative
humidity among covering materials. All vegetables has higher
growth and yield in row cover than non-cover. The yield increased
by 20~80% in yeolmu and 60~1129% in ukkaribaechu. And the
insect pest damages also decreased in row cover. In case of yeolmu,
the growth in all sowing time was the highest in non-woven fabric

cover. Especially, March sowing was significantly higher in the



growth with lower insect damage than those of other treatments.

In comparison of lettuce growth according to planting times, the
plant weight and leaf number increased in covering treatments and
October was the best. The plant height, leaf number, leaf area,
fresh weight in lettuce increased in non-woven fabric cover.
Anthocyanin in lettuce was higher in non-cover in early growth
time than in non-woven fabric cover. But after 2 days removing the
covering materials, there were no difference between two In
anthocyanin.

The growth of two varieties of spinach, 'Mahoroba’ and
"Titanic’, were improved in non-woven fabric cover. The leaf area
also significantly increased. Oxalic acid. contents were less in row

cover than those in non-cover.
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Table 1. Bio-LC conditions for oxalic acid analysis.

Column Inpac® ICE-AS6

Mobile phase 0.4mM heptaflorobutyric acid
Detector Conductivity

Injection volumn 0.5u0

Flow rate 0.9m¢/min

Column temperature 28T

Retention time (min) 4.93
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Fig. 1. Light transmissivity by different covering materials.

Table 2. Micro-meteorology under row cover with different covering
materials from May 21 to June 24, 2003.

) Mean air Mean soil Mean relative
Covering o

) temperature temperature humidity
material . i

(C) (C) (%)

Tech tech 21.6 20.8 78
Ilite A 22.7 21.7 31
Ilite B 23.2 21.2 32
Jesbon 23.4 21.3 30
Mesh net 21.3 20.8 30
Cheesecloth 21.2 20.4 30
Net (White) 21.3 20.9 79
Net (Blue) 20.9 20.1 79
Kiwi net 20.7 20.6 79

Non-covered 20.3 20.3 81
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Fig. 2. Changes of air temperature under row cover with different

covering materials jon: May 23, 2003.
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Fig. 3. Changes of soil temperature under row cover with different
covering materials on May 23, 2003.
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Table 3. Effect of row cover with different covering materials on
the growth of lettuce.

No. of Plant Leaf Plant

Cover.ing leaf height width weight Yield

material (ea) (cm) (cm) (g/plant) (kg/102)
Tech tech 13.3bc” 19.4b 17.0c 70.2e 927e
Ilite A 15.0a 22.8a 19.4a 95.1a 1,255a
llite B 14.7ab 22.6a 19.2a 88.4ab 1,167ab
Jesbon 14.0abc 20.4b 18.2b 78.8cd 1,040cd
Mesh net 15.0a 20.9b 18.2b 80.8bc 1,067bc
Cheesecloth 13.0cd 19.5b 16.8c 72.6de 958de
Net (White) 14.0abc 18.0c 15.7d 60.1f 793f
Net (Blue) 12.7cd 17.8c 15.2de 52.7fg 696fg
Kiwi net 13.0cd 17.5¢ 15.1de 47.2¢g 623¢g
Non-covered 11.7d 17.2¢c 14.6e 46.0g 607g

“ Duncan’s multiple range test significant at 5% level within columns.

Planting time : May 21, 2003 Harvesting time : June 24, 2003



Table 4. Effect of row cover with different covering materials on

the growth of yeolmu.

Covering Plént No. of Plf'mt Yield Insect
material height leaf welght (ke/102) damage”’
(cm) (ea) (g/plant) (0~9)
Tech tech 32.9ab” 10.2 38.7a 5,147a 1.0b
llite A 32.1abc 10.2 30.7¢c 4,083c 1.3b
llite B 34.3a 9.9 39.2a 5,214a 1.3b
Jesbon 31.2abc 10.4 26.6d 3,538d 1.3b
Mesh net 30.6abcd 104 33.0b 4,389b 1.3b
Cheesecloth 30.5abcd 9.9 30.6¢ 4,070c 1.3b
Net (White) 25.9de 9.6 24.9de 3,312de 2.0b
Net (Blue) 28.9bcd 9.8 24.1e 3,205e 1.7b
Kiwi net 27.9cd 10.2 24.8de 3,298de 1.7b
Non-covered 22.1e 9.6 Vi i 2,846f 5.3a

¥ Insect damage : O(none)~9(severe)
“ Duncan’s multiple range test significant at 5% level within columns.
Sowing time : May 21, 2003 Harvesting date : June 17, 2003
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Table 5. Effect of row cover with different covering materials on
the growth of ukkaribaechu.

Covering Pl.ant No. of Plgnt Yield Insecty
material height leaf weight (ke/10a) damage
(cm) (ea) (g/plant) (0~9)
Tech tech 17.4v" 9.9ab 20.2b 2,687b 1.7ed
llite A 19.4a 9.3bc 25.2a 3,352a 1.0e
llite B 19.9a 10.2a 26.8a 3,064a 1.7de
Jesbon 18.9a 9.8ab 25.2a 3,352a 1.7de
Mesh net 14.5d 8.7cde 15.3cd 2,035cd 2.0de
Cheesecloth 16.4bc 9.2bcd 17.1c 2,274c 2.7cd
Net (White) 12.2e 8.4de 16.0cd 2,128cd 4'7b
Net (Blue) 14.0d 9.3bc 15.9¢cd 2,115¢d 3.7bc
Kiwi net 15.3cd 9.1bcd 14.1de 1,875de 2.7cd
Non-covered 12.0e 3.2e 12.6e 1,676e 7.0a

¥ Insect damage : O(none)~9(severe)
“ Dunan’s multiple range test significant at 5% level within columns.
Sowing time : May 21, 2003 Harvesting time : June 24, 2003
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Fig. 5. Changes of air temperature under row cover with different

covering materials from Mar. 26 to Apr. 23, 2004.
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Table 6. Influence of row cover with different covering materials
on plant growth 30 days after sowing in yeolmu sowed
in different seasons.

) ) Plant No. of Plant Insect
Sowing Covering

fime material height leaf weight  damage”
(cm) (ea) (g/plant)  (0~9)
Cont 22.3 9.6 26.6 6
Mar. 18 Tech 36.2 11.3 51.5 2
Ilite 40.6 9.9 60.8 2
LSD(0.05) 6.7 1.1 124
Cont 23.6 115 35.0 7
May 18 Tech 29.1 10.8 51.4 1
Ilite 37.1 114 62.2 1
LSD(0.05) 3.8 14 5.4
Cont 28.5 8.5 25.3 6
July 18 Tech 33.8 8.7 35.0 2
Ilite 34.0 8.7 35.9 2
LSD(0.05) 3.1 NS 2.7
Cont 31.3 75 26.0 4
Sep. 21 Tech 38.2 8.0 34.3 1
Ilite 38.6 7.8 36.0 1
LSD(0.05) 4.3 NS 4.8

Y Insect damage : O(none)~9(severe)
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Table 7. Effect of planting time on the growth of lettuce under

TOW COVer.

Planting Plant height No. of leaf Plant weight

time I reatment (cm) (ea) (g/plant)

Oct. 16 Non-cover 22.6 15.3 136.2
Row cover 21.3 20.7 251.5

LSD(0.05) 2.0 2.1 18.2

Mar. 17 Non-cover 16.4 14.3 90.9
Row cover 22.6 17.8 137.2

LSD(0.05) 1.9 1.7 10.8

Apr. 16 Non-cover 21.7 185 154.8
Row cover 28.7 23.0 215.2

LSD(0.05) 2.2 15 14.1

May 18 Non-cover 195 16.4 181.9
Row cover 20 25.1 236.8

LSD(0.05) 2.3 0.8 12.6

Jun. 14 Non-cover 23.2 16.2 1355
Row cover 294 17.3 1575

LSD(0.05) 1.6 NS 8.9
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Fig. 12. Changes of the growth in row cover of lettuce. Lettuce was planted on May 18, 2004.
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Table 8. Effect of removing time of covering materials

anthocyanin in lettuce.

Day after removing cover

(day)

Covering
Material

0.6100
0.5995
0.5705

0.6050
0.5626
0.5530

0.4851
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0.2754
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Ilite
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Table 9. Effect of row cover with different covering materials on
the growth of spinach.

. Plant No. of Fresh Leaf
) Covering ) ]
Variety ) height leaf weight area
material
(cm) (ea) (g/plant) (cm/plant)

Cont. 17.3 14.8 17.1 184

Mahoroba Tech 21.3 16.8 22.5 412
Ilite 21.8 17.0 22.2 332

LSD(0.05) 2.2 1.5 1.7 18.6
Cont. 174 14.7 18.9 276

Titanic Tech 25.8 19.6 375 548
Ilite 29.7 19.1 46.7 652

LSD(0.05) 3.2 1.5 3.9 48.3

Sowing time : Mar. 21, 2004 Harvesting time : May 3, 2004.
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Table 10. Effect of row cover with different covering materials on

oxalic acid content in ‘Mahoroba’ and 'Titanic’ spinach.

Oxalic acid

Variety Covering Material (ne/100g)
Cont 0.19
Mahoroba Tech 0.11
Ilite 0.11
Cont 0.13
Titanic Tech 0.11
Ilite 0.10
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