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The Effect of Covering Materials on Prolongation of Green Period
in Zoysiagrass and Cool-season Grass in Early Winter

Lee, Jae-Pil' - Kim, Seok-Jeong2 - Shin, Seok-Hoon® - Kim, Doo-Hwan**
'KVBio Inc. “B&G Inc. **Dept. of Horticultural Science, Konkuk University

ABSTRACT

This study conducted to find out the best way to prolong green period of Zoysiagrass
and Cool-season grass from 1999 to 2001 in Korea. Treatments were control, vinyl, black
shade net, green shade net, black shade nettvinyl, green shade net+vinyl, vinyl+black
shade net, and vinyl+green shade net for Zoysiagrass. For cool-season grass, treatments
were control, non-punched vinyl and punched vinyl. Data on temperature, light intensity,
humidity, leaf color and chlorophyll were collected. Plot size was 2 by 2 and the
experiment was conducted using completely randomized design with three replication.

Zoysiagrass

Green period of Zoysiagrass depended on temperature and light intensity than humidity.
Effective method of prolongation of green period in Zoysiagrass was to covered it with
vinyl during early October to early November, and then using vinyl+black shade net from
end of November.

Cool-season grass

Effective method of prolongation of green period in Cool-season grass was by covering
it with vinyl during mid-November to mid-December, and then using vinyl+black shade
net from end of December.
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Table 1. Turfgrass species of turf ground in Korea(2000)

Species Zoysiagrass

Cool-season

Bermudagrass

Items (%) grass(%) (%) Total(%)
School ground 22(73) 6(20) A7) 30(100)
Sports stadium 100(92) 9(8)* 0(0) 109(100)

Total 122(88) 15(11) 2(1) 139(100)

* Sungnam, Buchon, Kimpo, Ulsan, Busan, Misari, Suwon etc.

Table 2. Variability in green period of turf depending in province of Korea(¢l, 1997)

Province Zoysiagrass(Golf Course) Cool-season grass(Golf Course)

Gangwon 5 months(Sulak plaza) 7.5 months(Yongpyong)

Gyounggi 5.5 months(Jungbu) 8.5 months(Gonjiam)
Gyoungnam 6.5 months(Changwon) 9.5 months(Jinju)

Jeju

6.5 months(Jungmoon)

12 months(Jeju)
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Fig 2. Treatments of non-punched and punched
polyethylene film on cool-season turf for the
winter(Nov. 20, 2000)
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(a) Hana(HI 8564) (b) Minolta SPAD-502

Fig 4. Measuring equipments for humidity(a) and chlorophyll(b)
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Table 3. Effect of coverage materials on light intensity and humidity during early winter in
Korea(1999).

Date Temperature(oC) Light intensity
Dec. 22 Dec. 23 Dec. 27 Dec. 28 (Lux)

Treatments High Low High Low High Low High Low |Dec. 21 Dec. 22 Dec. 23 Dec. 27
Control 10 -19 6 -12 8 -13 7 -8 22,600 42,000 17,000 36,000
Vinyl 1 16 14 6 11 -8 14 -7 14,400 30,000 11,400 25,500
Black shade net 10 -19 11 6 16 -11 11 -9 500 4,000 1,600 1,100
Green shade net 7 -16 9 -14 16 -13 14 -5 {11,000 21,500 10,000 20,000
Black+vinyl 16 -14 20 -11 20 -12 24 4 500 1,300 1,300 1,600
Green+vinyl 5 12 19 -13 19 -14 19 -6 | 7,800 21,000 7,000 20,000
Vinyl+Black 3 -10 17 -11 13 -10 18 3 500 700 1,500 1,900
Vinyl+Green 13 -12 13 -11 20 -12 19 -7 | 7,300 10,000 7,500 11,800

Measuring time : Sun, PM 1:00
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Table 4. Effect of coverage materials on temperature and humidity during early winter in Korea(2000).

Date Temperature(oC) Humidity(%)
Treatments 11/10 11/13 11/15 11/21 11/23 11/25 1129 12/ (11/10 11/13 11/15 11/21 11/23 11/25 11/29 1255
Control 7.5 13.1 16.1 15.0 134 21.6 12.7 136| 80 48 39.3 18.3 48.0 36.1 425 32
Vinyl 83 134 169 25.1 133 32.7 13.7 169|914 88 83.8 8.0 8.0 62 8 75

Vinyl+Back 7.5 11.7 16.2 20.0 12.1 26 11.3 16.5|91.8 82 75.3 95.0 884 56 88.1 829

Measuring time : Sun, PM 1:00

Table 5. Effect of coverage materials on leaf color of Zoysiagrass during late autumn in Korea.

M 10/15 10/22 11/9 11/21 12/8 12/16
Control 9az 4c 1d le lc lc
Vinyl 9a 9a 8a 5ab 3b lc

Black shade net 9a 7b 6b 6ab 6a 5ab
Green shade net 9a 6b 4c 2¢ 2¢ le
Black+vinyl 9a b 6b 8a 8a Ta
Green+vinyl 9a b 6b 4h 4b 3b
Vinyl+Black 9a b 6b 7a Ta Ta
Vinyl+Green 9a b 7b 5ab 5ab 3b

Leaf color : 1 = yellow, 9 = black green

zMean separation within columns by Duncan’s multiple range test at 5% level
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Oct. 22, 1999 Nov. 11, 1999 Dec. 20, 1999

Fig 5. Leaf color of treatments(1999)
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Dec. 20 Dec. 24

Fig 7. Leaf color of black shade net+vinyl(1999)
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Table 6. Effect of coverage materials on chlorophyll(SPAD Unit)) of Zoysiagrasses and Tall fescue

during early winter in Korea(2000),

Treatments Date Nov. 10 Nov. 13 Nov. 15 Nov. 21 Nov. 23 Nov. 25 Nov. 29 Dec. 5
Control 20.1cz 19.0¢ 19.2¢ 15.4c 15.4¢ 16.1d 3.6¢ 3.2¢

Tall fescue 33.3a 32.0a 31.0a 43.8a 43.8a 32.3a 32.3a 30.0a
Vinyl 28.7b 27.9b 27.0b 18.6¢ 18.6¢ 20.4¢ 20.3b 14.9b

Vinyl + Back cover 25.6b 26.9b 23.8¢c 24.2b 24.2b 25.1b 20.0b 17.1b

*Mean separation within columns by Duncan’s multiple range test at 5% level
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High humidity : water drop Low humidity

Fig 8. Difference of humidity by treatments(2000)
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Table 7. Change of temperature and humidity in surface of cool-season grass by treatments for the
early winter(2000).

Date Temperature(C) v o

Dec. 5 Dec. 12 Dec. 19 Dec. 26 Humidity (%)
Treatments High Low High Low High Low High Low Dec.5 Dec. 12 Dec. 19 Dec. 26
Control 107 30 05 90 48 14 64 -114 98 498 698 493

Non-polyethylene film 4 20 34 70 70 10 -44 -104 67 755 804 703
Punched polyethylene film 14 -20 14 80 58 03 -59 -114 &0 602 753 635

Measuring time : Sun, PM 1:00

Table 8. Effect of non-punched and punched polyethylene film on prolongation of green period of
cool-season grass during winter in Korea(2000~2001).

Treatments Date 1117 1124 11 12/8 1215 1222 1229 15
Control Taz Ta 5b 4b 3b 1b la la
Non-punched polyethylene film Ta Ta 7a Ta 6a ba 2a la
Punched polyethylene film Ta Ta 5b 5b 3b 1b la la
Leaf color : 1 = yellow, 9 = black green

zMean separation within columns by Duncan’s multiple range test at 5% level.
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Dec. 8(Control)

Dec. 8(Non-punched polyethylene film)

Fig 9. Color change of cool-season grass by covering materials
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