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Abstract

LIN, S. H. and J. S. HWU. 1995. Photosynthetic Gas Exchange Response
of Turf Grasses in Controlled Environments. Weed Science Bulletin 16:75-87.

Five turf grasses, Bermuda grass(Tifgreen-328) * Manila grass °
Centipede grass * Chinese crabgrass and Bahia grass(A44), were studied on their
photosynthetic activities and water use efficiency. The relative photosynthetic
rate and water use cfficiency of Bahia grass(A44) and Chinese crabgrass at low
light intensity were higher than that of other tested grasses, while Bermuda
grass(Tifgreen-328) was the lowest. Under high light intensity, the net photosyn-
thesis and water use efficiency of Bahia grass was the highest, while Chinese
crabgrass and Centipede grass were lower than other grasses. Under high
temperature of 40 'C , the relative net photosynthetic rate of Bahia and Manila
was higher than that of other tested grasses, and Bermuda grass(Tifgreen-328)
and Chinese crabgrass were the lowest. At 20 ‘C, Burmuda grass was the highest
and the Centipede grass was the lowest. The water use efficiency of all tested
grasses decreased with the increasing temperature. In the water withholding
process, Malina grass grew more normally and maintained higher water use effi-
ciency, this suggested it might adapt drier environment.

Key words: Turf grasses, photosynthetic rate, stomatal conductance, envi-
ronmental factors, water use efficiency.
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Table 1. The physiclogical responses of each tested grasses

Grasses Pn Bs WUE
Burmuda grass(Tifgreen-328) 19.8+0.9 0.3340.02 3.4310.07
Manila grass 148+1.2  0.2610.02 3.5410.26
Centipede grass 112416  0.21£0.02 3.1110.11
Chinese crabgrass 10618  0.1910.03 3.251+0.36
Bahia grass(A44) 1624+08  0.271+0.02 3.6710.28

Pn : # %4 A %FE net photosynthetic rate(# mol m%s™1)

gs ¢+ AILEAE stomatal conductance(mol m2s?)

WUE : Rk # water use efficiency(s mol CO,/mmol H,0)
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Fig. 1. Effect of irradiance on net photosynthetic rate and stomatal conductance. o
Relative Pn * 8s © The value is relative to that in the irradiance of 750 # mol m s
and leaf temperature of 30°C
®-® : Burmudagrass ©°  O-O : Manila grass * -l : Centipede grass *
[J-C1 : Chinese crabgrass * A-A * Bahia grass
Each measured data represents the mean of five ones
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Fig. 2. Effect of irradiance on water use efficiency.
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Fig. 3. Effect of temperature on net photosynthetic rate and stomatal conductance. o
Relative Pn ~ 8s ¢ The value is relative to that in the irradiance of 750 pgmol m s
and leaf temperature of 30 C
@®-® : Burmudagrass * -0 : Manila grass > [ll-ll ¢ Centipede grass °
-0 : Chinese crabgrass * A-A : Bahia grass
Each measured data represents the mean of five ones



82 THEREABELEGFA T EE M THERESIFI2A

B BARBEEMENBERSH S CAL BHMAFTER - MEGEIRANRA
BRBBELHHETE AFEREFMIEELSGT - o> FEFEFIRARKE
R SHEMBROERREGE - — K0T BEBE  THE—RMLKFAL
F R RAE A e 0 EIFESER AR -
EEHERNATFBE T ARFLEGAE AL GAWEZ - hBE=Th &%
BHESEZRRELEAMAE - BREY BRIZABTIEZE(AUMLEZ) ZBHASGK
£ BB A NE RS 0 £35 CRBA THEAEY - R8T FiEH (Tifgreen-328)
NEEZAAHESREFEBE X B oM 2ERAH5CHEAAHESAER
B o b S BMASRERERZRRMY NGB =ZTh  HEREZKEAGE
Ak MEBRABREY (Tifgreen-328) MNBEFEAASETER AW HEELZRE
MmE o S EMZ SRR RERE miEh  2REHEX —HRANK
FRARER MY 0 SRR — A R AL (optimum temperature) © ARERH
FLA R A S ZABIRA 0C ) AERGEEXANETEHRHBZ R » HY 8%
FIFeAR o Bl A A HE M B EESE TR AASRERAZREBREFE  —#&
BEAAMATFIE R RMBEFEREOAERAZREBELZ Y - Amsg i
EHFNMERZFEBE  feHENERRET > ALBSGIEEREN  RREBEE
LS 2 A
ARIGE (87 d > ARBAREY HBARERGEFE  AFELACH
BMETH HEREXHINEBEALGEAER XA B CHEH THGMEY - BAR
FEEHEERRZHREFTATRGLER ) — 2RI h g RB A MG - 3k
oh o TRABERE g IR A Al o EIBA 13~ 29CLREF > g ERABMLE
BE gt URARRZABMKEDD - SRR LRE » THRABRKMH - R
=i BEMEAZ AR AER - RRAZHAHTFLORERANSEE  JNEERERE
YEHBEORBAE ~ERBZAY > R EEE RGBS MR o
B AKREKERBENRAREREERWED - gARIRZFILAAREZA
HBEEEN0%  ¥GERLRLANBRERSS Rl HBEMRESR  HEAES
BT 2 AMKER DA ARERAZEY - ARARREBAL KM RN SHBE
Z ¥k BEBGINAKKERLS - TRARNASETABRTERAILZIHAA -
7 5% d AR RAE R 5 OB B IR 3 o A 3 e &M@r’n‘llﬁ%coz BIE Y o 24 RILH
gjpﬁﬁ(lS) °
KR R EABRBERARE LA BRI TR MAMER  FEGRITRIAFHER
HEEZREEERO > ALY - BASAKETZARERALRKRER 24A¥
mm%%cﬁz&ﬁ&mﬁMEi CEBPA¥BKAMARRZALY -BBHEERF
AR ERRILEE A S EEZ T > AN RBMNT - HELIRALRE - Tik%
MELANREZARBETRRAMK  FEARBRETEEL 0% » kD 2RBR
EBAEETSY - ARRAZ BN » Hfaf KR EZE M RERILBMEELD > RE
B ARF K -



Weed Sci. Bull. 16(2), December 1995 83

|
>
o

l

i

WUE (ol COo/mmol HyO)
A N W A o
i
|

ﬁLT
s
Es-. B L E
E 5 - -
o™
3 4 - -
©
£ 31 -
o
2 . -
2
1 | l l | T I
20 30 40 20 30 40
5 7 c Leaf Temp.(°C)
o
g
3]
O 4 -
o 3 A ¢ Burmuda grass(Tifgreen-328)
i B : Manila grass
w 2 - C : Centipede grass
g D *: Chinese crabgrass
1 | T T E : Bahia grass(A44)

20 30 40
Leaf Temp.(’C)

M FENAKRREZEE
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Table 2. Physiological phenomena of tested grasses during water withholding process

¥ # Bk A# +HEASKE(%) LWP  Pn Tr g  WUE
Centipede grass i 37.76 -1.40 9.848 2.788 0.156 3.335
6 21.94 -1.36 7.553 2315 0.135 3.554
11 8.06 -2.45 4.184 1453 0.070 3.414
Manila grass 1 35.07 -1.91 11.735 3246 0273 3.498
6 19.74 -2.00 6.875 1.695 0.164 3.893

11 4.94 -4.14 3.816 0.651 0.030 5.281

LWP : ¥ HR 4% % leaf water potential(MPa)

Pn @ #£4& % net photosynthetic rate(z2mol m2s!)

8s : AILF K stomatal conductance(mol m%s™)

WUE : Rl7k# % water use efficiency(#mol CO,/mmol H,0)
Tr : A # % transpiration(mmol m2s
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Fig. 5. The response of Centipede and Manila grasses during water withholding process.
@-® : Manilagrass * O-0O : Centipede grass
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Table 3. Correlation between each physiological phenomena during water withholding
process

Ba¥E EREY
X$h Y WEEF LA r df W F AR, r df

LWP Pn Y=23.07+8.36X 0.843%** 10 Y=11.367+2.257X 0.671* 10
LWP 8s Y=0.427+0.139X  0.825%** 10 Y=0.273+0.067X  0.616* 10
Pn 8s Y=0.046+0.016X 0.959*** 10 Y=-0.015+0.622X 0.975*** 10
LWP : leaf water potential(MPa)

Pn : net photosynthetic rate(#mol m%sh)

WUE : water use efficiency(#mol CO,/mmol H,0)

gs © stomatal conductance(mol m™2s 1)
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