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Effect of Temperature and Water Content of Soil on Creeping
Bentgrass(Agrostis palustris Huds) Growth

Seung-Hyun Lim, Jun-Ki Jeong, Ki-Dong Kim and Young-Kyoo Joo*
Div. of Biological Sci. and Tech., Yonser Univ. Wonju 220-710, Korea

ABSTRACT

The high temperature and water content in soil profile probably affect the
physiological disorder especially on cool-season turfgrasses in warm and humid weather
of Korean summer. The purpose of this research was to analyze the effect of soil
temperature and water content on the growth and stress response of creeping
bentgrass(Agrostis palustris Huds.) under a humid and warm temperature. USGA(United
State of Golf Association) green profile in laboratory test, Daily temperature changes
were tested under a dried sand, 70% water content of field capacity, and saturated
condition at 34C of the USGA green in lab. In this test, the dried sand reached to
80°C, however, the surface temperature decrease of 10°C on the saturated condition. In
the thermal properties test in field, thermal conductivity, thermal diffusivity, and soil
temperature were increased followed by irrigation practise. In the water-deficient
condition, the highest soil temperature was reached temporally right after irrigation,
however, the excessive soil water content higher than field water holding capacity
showed the highest soil temperature after a while. This result indicated that a heat
damage to root system was caused from the thermal conductivity of a high surface soil
temperature. The excessive irrigation when a high turf surface temperature should occur

a negative result on tufgrass growth, moreover, it would be fatal to root growth of
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especially when associated with a poor draining system on USGA

Overall, this study shows that high soil temperature with water-excessive condition

negatively affects on cool-season grass during the summer season,

suggesting that

excessive irrigation, over 70% field capacity of soil condition, does not help to reduce

soil temperature for summer season in Korea.

In the study that cool-season grass were treated with different water content of soil,

The soil had higher temperature and more water holding capacity when treatment rate

of soil conditioner was increased. The best growth at the normal water condition and

the worst state of growth at thee water-excessive condition were observed.

Key words :

ME

e 2aN7E QUen: w4 34,
BRI, Az Jw}, qel %

potential, &
and Watschke, 1991; Carrow a and b,
1996; Jiang and Huang, 2000). 3x]g =
o7t 248 ex ~EYAZ HE 7279

= WY W2o] Frtste] 1A WaElrh
At (At d A, 1991), w5 5 tE
37 84T Jgg R

SEvEet v 7138 R ve 713
W& (transitional zone)oll 9] o] TN

o2e A4FE 7 He 71t el W
e ska gla, 59 dxdE Adde £o
2 A3 #A4FE dHJordan et al., 2003).
oj9} e E<F #AeHS BilA EY 2=t
By vk 9ok
(DiPaola, 1984). olo] mz}l, $-elugti A=

thermal property, soil temperature, soil moisture, bentgrass, irrigation

E¢ £RE B3] 96 dutdll Fx A
AE B2 EY 227} et uet #
FE Bl EY 228 9EH Fu dt @
AT, 1991). v, 520022 #
T=

wle) el W wele] Aws) Rold

G TIAG SR

(volumetric heat capamty)

7HIA

inj
Hir
rl
Fﬂ 1L
ofo

(thermal conductivity)E
EH(Klultenberg et al., 2002) 11L& =%
Aelxe] gt FEFE Iy 42 A
GE gk weld drlz R Babd
gal ool o Wil AE
€ w4 &2t A=A A
9 SE gl old me} e
224 54 9 A=A A

gd97} ok

Nt W
(o

@

L2 o agt
}
T
o ““"
o i

=P )
X o
fm
o2
©
o

Ho o §i M opR
T%r}n:é_”rio
o o > H
N,k

&t
m °
rl

i
O

it
Ac)
A2
oX,
i
:\_ll

i
O

rlo

ki
1o
o,



EQo| 29l £20| Z2|T HETIA (Agrostis palustris Huds) A4K0f D|kj= sk 231

HAYSES FEstnAt vk 449 Wyer 18] HgHE  Hyponex“(5-10-5, Hyponex
EEY Y EY & 9 € 54 &S japan)E AH|FTh 25T AW WellA 12413t
ek, EYF FE FEH exd wE e U FUG
bentgrass(Agrostis palustris Huds.)] A% 2 A e A EY Fus 72
I YA 2EY2REeE Frleldlt 539, A¥E AAsslen, (Ddxzdeldt o2
29  USGA(United State of Golf 105C ¥ oA 2417 AZAZ ZAS
Association) 19 M EF 2k 51 d dokn, @rRzdolEt e 2443
54 AdE dATeEA B A3 A3 & I 23S weiH, 3)FdTExddelst
4= \Wela itk g2 2477F AL F HA] 24413 A

Mz L dhH A 94 2 2R A5 17%<
gkl s gstich
SANE Y AEEA A=4 ¥F 23S Opti-ScienceA}2]
B Ado] AFeE 2EL creeping bentgrass 0S-30% ©]&3dt] % %tt. Catalase &

2l

oW, Ege 9FA Eutugrt AT A 3% Chance®t Maehly Method(1955)
(Table 1). AL ZA= AFA ] 9428 A o FAoh 27ldle 8= 71e717F 44
Adigtn e Ay wAFTFd A kA F7] wiel 7] 3% Fet HsE Al
Agsldry, EYeEd®y 2xd w2 I F o Evid itk SODbe
29 Folgly] 98 2o  Giannopolitis®} Ries(1977)2] HWHel| <3|

USGA 2¥ Z% 9] bentgrassE 4]A15}%  nitro blue tetrazolium®l '#Ao] W3 s =
< Aedoh ¥HeE(3 mL)& 50 uM NBT, 1.3

o] uM riboflavin), 13 mM methionine, 75

Table 1. Physical and chemical properties of sand

Unit sand
Total  porosity % 41.5
Capillary porosity at 40 cm tension % 14.9
Physical Air filled porosity at 40 cm tension
. Bulk density % 26.7
properties Particle density
Hydraulic conductivity gem® 1.6
gem™ 2.7
cmhr? 71
pH (1:5) 6.7
EC (1:5) dS m 0.005
Chemical CEC cmol(+)kg 2.08
properties P205 mgkg’ 11.9
K cmolkg 0.11
Ca® cmolkg 0.24

Mg* cmolkg’ 0.15
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Fig. 1. Daily temperature changes of the dried USGA green sand in lab.
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Fig. 2. Daily temperature changes of the USGA green sand at 70% water content of field
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Fig. 3. Daily temperature changes of the USGA green sand at saturated condition in lab.
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Table 2. Physiological changes of bentgrass in soils with 70% field capacity, dried, and saturated

condition.

Unit

70% Field capacity

Dried condition Saturated condition

condition
Root weight g 1.6 1.1 0.8
Leaf weight g 2.5 1.8 1.3
Leaf length cm 15.9 10.9 8.2
F/Fy, 1.6 1.5 1.2
SOD mg 'protein 32 23 21
CAT mg 'protein 138 84 47




236 SHEERIC|SS|X| H|23H X|235(2009)

Fig. 5. Microscopic pictures of root tip (a) normal growth (b) root tip under saturated condition for

8 hours heat stress under 60T in lab.a
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Fig. 6. Daily temperature changes of the USGA green sand in field at 0, 5, 10, and 25 cm soil

depth during Aug. 16 to 19, 2006.
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