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The Relationships between Weather Factors and Photosystem I
Activity in Three Cool-season Turfgrasses in Summer
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Department of Biology, Jeju National University, Jeju 63243, Korea

Abstract

In this study, we analyzed the relationships between weather factors and photosystem II activity (F,/F,), as a measure of
photochemical efficiency, in three cool-season turfgrasses commonly planted on golf courses in Jeju, South Korea: perennial ryegrass
(Lolium perenne L.), Kentucky bluegrass (Poa pratensis L.), and creeping bentgrass (Agrostis palustris Huds.). In all three
turfgrasses, F./F,, was higher during late summer than during early summer. However, in late summer, F,/F,, was significantly lower
in perennial ryegrass than in the other two species. In early summer, F,/F,, in perennial ryegrass and Kentucky bluegrass was
positively correlated with mean low temperature and extreme minimum temperature, whereas, in late summer, this parameter in
Kentucky bluegrass and creeping bentgrass was positively correlated with relative humidity, and in creeping bentgrass was negatively
correlated with mean high temperature, mean low temperature, and extreme maximum temperature. These results indicate that raising
low temperatures is favorable for perennial ryegrass and Kentucky bluegrass in early summer, whereas, in late summer, the lowering
of high temperatures proves to be beneficial for creeping bentgrass, and raising relative humidity is conducive to the growth of
Kentucky bluegrass and creeping bentgrass. These findings will contribute to improving the selection and management of turfgrasses
on golf courses and sports fields.
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Fig. 1. Comparison of PSII photochemical efficiency (F./Fn, A) and estimated chlorophyll content (SPAD index,
B) among perennial ryegrass, Kentucky bluegrass and creeping bentgrass or between early summer (white
column) and late summer (grey column). Each column represents the mean of 40~48 measurements and
error bars represent standard error from the mean. The different letters above columns indicate significant
differences among species or between early and late summers (p < 0.05) by Duncan’s multiple test.
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Table 1. Correlation between temperature factors and photochemical efficiency (F./Fy) in perennial ryegrass, Kentucky
bluegrass and creeping bentgrass during the early summer

Temperature factors B
Perennial ryegrass Kentucky bluegrass Creeping bentgrass
HT1 (T) -177 -219 -345"
LTI (T) 5017 525" 300
HT3 (C) -.123 -.134 -228
EHT3 (C) .030 076 -.097
LT3 (C) 474 491" 293
ELT3 (C) 510" 526" 309"
HTS (C) 013 -.005 -.080
EHT5 (C) .009 018 -.068
LT5 (C) 3917 4147 247
ELT5 () 467" 516" 316"
HT7 (C) -.052 -.047 -016
EHT7 (C) -127 -.146 -.002
LT7 (T) 390" 4117 237
ELT7 (C) 389" 404" 262

Each correlation coefficient was caculated from the 40~42 data pairs collected during May 24 to July 5.
* and ** indicate the significance of correlation coefficient (r value) at P=0.05 and P=0.01, respectively.
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Table 2. Correlation between temperature factors and photochemical efficiency (F./Fn) in perennial ryegrass, Kentucky
bluegrass and creeping bentgrass during the late summer

Temperature factors B
Perennial ryegrass Kentucky bluegrass Creeping bentgrass

HT1 () -.168 -.529" -.596"
LTI (C) -.141 -336" -.644"
HT3 (T) -214 =337 -.657"
EHT3 () -.285" -.289" -599™
LT3 (C) -.198 -247 -.619"
ELT3 () -.034 -.069 -365"
HT5 (T) -203 -248 -622"
EHT5 (C) -.164 -172 -576"
LT5 () -.089 -.058 -.468"
ELT5 (C) -.022 126 -141

HT7 (TC) -.208 -.195 -631"
EHT7 (TC) -.164 -172 -576"
LT7 (C) -.064 .058 =341
ELT7 (C) -.007 123 -.100

Each correlation coefficient was caculated from the 48 data pairs collected during July 12 to August 30.
* and ** indicate the significance of correlation coefficient (r value) at P=0.05 and P=0.01, respectively.
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Table 3. Correlation between weather factors except for temperature and photochemical efficiency (F./F,) in
perennial ryegrass, Kentucky bluegrass and creeping bentgrass during the early summer

F/Fn

Weather factors -
Perennial ryegrass

Kentucky bluegrass Creeping bentgrass

* *

RH1 (%) 277 348 351
SR1 (MJ/ir) =271 =322 -344"
RH3 (%) 303 3427 317
SR3 (MJ/m) -328" -358" =273
RH5 (%) 259 293 237
SR5 (MJ/m’) -.300 -324" -.154
RH7 (%) 372" 378" 218
SR7 (MJ/nr) -379" -382" -124
RF7 (mm) -213 -.148 -.083

Each correlation coefficient was caculated from the 40~42 data pairs collected during May 24 to July 5.
* indicate the significance of correlation coefficient (r value) at P=0.05.
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Table 4. Correlation between weather factors except for temperature and photochemical efficiency (F./Fn) in perennial
ryegrass, Kentucky bluegrass and creeping bentgrass during the late summer

Weather factors

Fu/Fn

Perennial ryegrass

Kentucky bluegrass Creeping bentgrass

*k

RH1 (%) 012 370 153
SR1 (MJ/m’) -.048 -271 -015
RH3 (%) 206 440 566"
SR3 (MJ/m’) -114 .084 046
RH5 (%) 272 328" 553"
SR5 (MJ/m’) -.079 295" 275
RH7 (%) 363" 259 569"
SR7 (MJ/nr) -.014 3817 460™
RF7 (mm) 331" 211 488™

Each correlation coefficient was caculated from the 48 data pairs collected during July 12 to August 30.
* and ** indicate the significance of correlation coefficient (r value) at P=0.05 and P=0.01, respectively.
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