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Studies on Photosynthetic and Respiratory Characteristics
in Warm Season and Cool Season Turfgrasses
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ABSTRACT

This experiment was conducted to investigate a cause of summer depression of cool season
turfgrass, using nine cultivars in warm season and twenty-eight cool season turfgrasses.

Even though an average of apparent photosynthesis(APS) per fresh weight was 13.09 mg CO/g/h
in warm season turfgrass and 7.75 mg COs/g/h in cool season turfgrass, the Creeping bentgrass in
cool season type was higher than Kikuyugrass and Bahiagrass in warm season type. The optimum
temperature for the heighest APS was 30°C in warm season type and 25°C in cool season
type.

In CO: compensation point(CCP) as an index of dark respiration, it was higher in cool season
turfgrass(75.6ppm) than warm season turfgrass(29.5ppm). In warm season type, even though the
temperature increased from 25°C to 40C the CCP was not increased. But the higher temperature
rises the more increased CCP in cool season type.

Dark respiration(DR) was higher in cool season type than warm season type under various
temperature conditions, but the increasing ratio of DR with the temperature increment was not so

much differed between two types.
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Photosynthesis,

Table 1. Apparent photosynthesis(APS) of warm season turfgrass7 species

Species

APS
(mgCO, [gFW/h)

Japanese lawngrass (Zoysia japonica Steud.) 12.87
Manilagrass (Zoysia matrella Merr.) 14.13
Bermudagrass (Cynodon dactylon Pers.)
U-3 17.70
Common 14.33
Sahara 17.00
Weeping lovegrass (Eragrostis curviia Nees) 12.68
Baffalograss (B.dactyloides Engeim.) 11.41
Kikuyugrass (Pennisetum cladestinum Chiev.) 8.44
Bahiagrass (Paspalum notarum Flugge) 9.26
Mean 13.09
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Table 2. Apparent photosynthesis (APS) of cool season turfgrass species

Species Cultivars APS
(mgCO, [gFW/h)

Kentucky bluegrass Ram 1 8.65
{(Poa Pratensis L.) victa 7.66
Balin 7.88

Common 8.50

Mystic 7.98

Ampella 8.08

Mean 8.12

Perennial ryegrass Pinnacle 6.86
(Lolium Perenne L.) Turfstar 6.78
Lindsay 7.33

Agree 7.06

Saione 6.54

Score 6.63

Marieta 6.58

Mean 8.12

Tall fescue Eebel 1 6.77
(Festuca arundinacea Shreber) Rebel I 5.39
Altay 7.14

K-31 6.39

Wranger 6.21

Falcon 4.97

Mean 6.14

Creeping bentgrass Emerald 9.76
(Agrostis stolonifera L.) Penncross 11.79
Seaside 13.82

Southshor 9.57

Cobra 927

Mean 6.14

Colonial bentgrass Astoria 7.84
(Agrostis tenuis Sibth.) Sefton 5.82
Tendenz 8.62

Eko 7.17

Mean 7.36
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Table 3. CO, compensation point of warm season turfgrass species
Species CO: compensation
point(ppm)
Japanese lawngrass (Z.japonica steus.) 38.4
Manilagrass (Z.matrella Merr.) 34.0
Bermudagrass (C.dactvlon Pers.)
U-3 284
Common 240
Shara 27.6
Weeping lovegrass (E.curvula Nees) 31.2
Baffalograss (B.dactyloides Enfeim.) 30.0
Kikuyugrass (P.cladestinum Chiev.) 28.4
Bahiagrass (P.notatum Flugge) 23.9
Mean 295
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Table 4. CO,

compensation point of cool season turfgrass species

Species Cultivars CO; compensation
point(ppm)
Kentucky bluegrass Ram 1 77.6
(Poa pratensis L.) victa 77.1
Balin 84.0
Common 82.2
Mystic 79.6
Ampella 74.3
Mean 79.1
Perennial ryegrass Pinnacle 74.9
(Lolium Perenne 1..) Turfstar 70.9
Lindsay 74.2
Agree 73.2
Saione 75.7
Score 78.0
Marieta 79.8
Mean 75.1
Tall fescue Rebel 1 105.8
(Festuca arundinacea Shreber) Rebel II 85.4
Altay 72.4
K-31 90.5
Wranger 82.1
Falcon 77.8
Mean 85.6
Creeping bentgrass Emerald 68.0
(Agrostis stolonifera L.) Penncross 525
Seaside 62.8
Southshor 66.6
Cobra 65.8
Mean 63.1
Colonial bentgrass Astoria 79.1
(Agrostis tenuis Sibth.) Sefton 76.3
Tendenz 69.5
Eko 76.9
Mean 75.4
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Table S. Apparent photosynthesis(APS) of warm season and cool season turfgrass species at different
temperature conditions

APS (mgCO, /gFW/h)

Species Cultivars
25T 30C 35T
Warm season turfgrass
Japanese lawngrass 12.8 12.97 12.51
Bermudagrass Common 14.33 14.73 13.28
Weeping lovegrass 12.68 12.41 12.30
Kikuyugrass 8.44 9.16 8.79
Mean 12.08 2.31 11.72
Cool season turfgrass
Kentucky bluegrass Victa 7.66 6.88 6.36
Common 8.50 7.80 7.43
Perennial ryegrass Turfstar 6.78 6.34 5.82
Saione 6.54 6.22 5.61
Tall fescue Rebel I 6.77 6.56 5.62
K-31 6.39 6.01 5.39
Creeping bentgrass Emerald 9.45 9.26 8.60
Colonial bentgrass Tendenz 8.62 8.31 7.55
EKO 7.17 6.93 592
Mean 7.54 7.14 6.47

Table 6. CO, compensation point of warm season and cool season turfgrass species at different
temperature conditions

CO, compensation point (ppm)

Species Cultivars

25T 35T 40T

Warm season turfgrass
Japanese lawngrass 38.4 354 36.6
Bermudagrass Common 240 26.0 278
Weeping lovegrass 31.2 304 339
Kikuyugrass 284 31.0 341
Mean 30.5 30.7 33.1

Cool season turfgrass
Kentucky bluegrass Victa 77.1 114.0 120.0
Common 82.2 109.2 142.7
Perennial ryegrass Turfstar 70.3 109.6 113.0
Saione 75.7 93.7 119.7
Tall fescue Rebel 11 85.4 105.2 113.8
K-31 90.5 1149 124.8
Creeping bentgrass Penncross 52.5 109.8 110.6
Seaside 62.8 100.7 100.1
Cobra 65.8 96.0 120.5
76.3 106.6 123.4
Colonial bentgrass Sefton 8.6 8.3 7.55
Mean 73.8 105.9 118.8
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Table 7. Dark respiration rate of warm season and cool season turfgrass species at different temperature

conditions
Respiration rate (mgCO, [Pot/h)
Species Cultivars

25¢C 30T 35T

Warm season turfgrass
Japanese lawngrass 4.03 4.73 5.72
Bermudagrass Common 1.94 2.96 3.98
Weeping lovegrass 2.57 3.16 4.34
Kikuyugrass 2.62 2.89 4.47
Mean 2.79 343 14.62

Cool season turfgrass
Kentucky bluegrass Victa 4.28 5.39 5.92
Common 3.12 3.89 5.24
Perennial ryegrass Turfstar 352 4.65 6.53
Saione 4.84 4.98 7.14
Tall fescue Rebel [ 2.47 3.98 4.81
K-31 3.50 3.77 5.29
Creeping bentgrass Emerald 2.15 3.86 4.66
Colonial bentgrass Tendenz 2.79 4.02 5.36
EKO 421 471 6.04
Mean 3.43 4.36 5.66
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Table 8. Net gain of carbondioxide in warm
temperature conditions

season and cool season turfgrass species at different

Net gain of CO, (mgCO, /Pot/Day)

Species Cultivars

25/20°C 30/25°C 35/30C
Warm season turfgrass
Japanese lawngrass 434.5 429.7(0.98)* 399,7(0.92)*
Bermudagrass Common 138.6 130.9(0.94) 101.1(0.73)
Weeping lovegrass 163.6 152.5(0.93) 135.7(0.83)
Kikuyugrass 184.3 199.5(1.08) 178.7(0.97)
Mean (0.98) (0.86)
Cool season turfgrass
Kentucky bluegrass Victa 252.4 205.2(0.81) 173.1(0.68)
Common 211.4 177.1(0.83) 150.2(0.71)
Perennial ryegrass Turfstar 285.0 230.7(0.87) 185.2(0.69)
Saione 251.5 238.4(0.94) 183.3(0.72)
Tall fescue Rebel [ 2329 205.4(0.88) 159.1(0.68)
K-31 207.2 188.1(0.90) 146.5(0.70)
Creeping bentgrass Emerald 329.0 300.9(0.91) 253.2(0.76)
Colonial bentgrass Tendenz 266.2 249.8(0.93) 189.3(0.71)
EKO 215.6 190.2(0.88) 163.6(0.75)
Mean (0.88) 0.71)

* Figures in parentheses show the relative value to
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