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Abstract

Lin, Shin-Hwei and Yih-Chang Chen. Photosynthesis responses of
golf turf grasses to. soil water stress. Weed Science Bulletin 15(2):115-
136.

The photosynthesis and physiology responses of golf turf grasses
in Taiwan to soil moisture were studied. Results obtained are
summarized as follows:

l. The photosynthesis of Manila and Centipede grass was more
sensible to soil moisture content, while Bermuda grass can tolerate
drought and grow at lower soil moisture,

2, Mean daily transpiration of Tif-419 was higher than that of
any other tested grasses and that of Chinese Crabgrass was lower than
any of others.

3.Under the periods of water shortage,poistive correlation existed
between leaf water potential(LWP),leaf chlorophyll content and met
photosynthetic rate (Pn). The Pn of Tif-419 and Tif-328 remains
higher while in lower soil moisture, indicating that they have stronger
adaptability to drought.

4.According to the results of the Pn response of tested grasses in
the period of water shortage, the ability to remain normal growth
under water stress, from high to low, was Tif-419, Tif-328, Manila
grass, Chinese carbgrass and Centipede grass. But the Pn and growth
of tested grass could rapidly recover after rewatering.

'(Key Words: Golf turf grasses, Photosynthesis, Water stress,
Physiological responses ) '
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Table 1. Name of tested grasses

BB OEMTH i 4 MR &

(#4)

A NHEF;RMIYE) Digitaria rdicosa (Presl.) Mig. 2 AR

(Chinese Crabgrass)

B H ¥ ik ¥Tif-328 Cynodon dactylon x C. transvaalensis & % HUig
(Tifgreen-328)

C BEREHETIIA9 Cynodon dactylon x C. transvaalensis & % ¥ 55
(Tifway-419)

D BREX(HNKE) Zoysiamatrella (L.) Merr. # W B
(Manila grass)

E BEEGRT H) Eremochloa ophiuroides (Munro.) ¥ & Bk

{Centipede grass)

Hack.
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Table 2. Basic properties of tested sand soil.

available exchangable
HE pH EC OM P K Na Ca Mg
kil (mmhos/cm) (%) (ppm)  ---eceeoee (ppm) -----------
A {A 8.34 0.21 0.1 2 10 29 754 46
5 5% #4 #10 #20  #40  #60 #100 #2200 ~

HESFH LB 4,76 2.0 0.84 0.42 0.25 0.15 0.07

FEHE9¥ 6.05 13.9 26.05 27.95 13.69 7.02 2.1 3.24

LR RA BE ok Bl RAZKTE IMEAF AAXAER

HFakt 94.8 3.8 1.4 25.54 23. 86 3.12

ORBRE BT E
BRAOOEAGRERRAN KATREE » kAR RBARNEF
EHLA A T
LA RERBR
AEFAXERARBNTRE ARBRFTAIBEOARB & » 4T
ZRLIBEATFRE  FREFEHFLBREGRKEFHNmAKRE2% - 10%55
%F R ERRAwA-— R ERE=ZFH - ABZEBETHELEERD
AR ARENRZRHEZ FRIVEH > ARADLALTETORR
ABEEREF o RI o WA T » MZ T2 ¥FH o
AmERr¥
RIBRENBEEHDIBENE XS LHATFTAL - AR ERE
EBOREL - AMLEZRARZHAIRE - AL R —BMAETRE
—EHA REERNIRIHERREAEZIRA > PAEHREERE
T oW TEHBABLESR LRI -MHF > FARBEENRE FAKR
THAERTFE
B¥R#ALAE
A MLI-COR 23 Z L1200 k& R A RAMEZR X B F K
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Table 3. The formula of nutrient selution.

B & 4¥(g/h % M A& (ppm)
KNO, 0. 6066 N 224
K 235
E¥ A Ca(NO5) * 4H,0 0. 9466 Ca 160
NH,H,FO, 0.2303 P 62
MgSO, - 4H,0 0. 2465 S 32
Mg 24
KCl 3.728 Cl 1. 77
H;BO, 1. 546 B 0.27
#E¥AX  MnS0, * H,0 0.338 Mn 0.11
Zn30, * 7H,0 0. 575 Zn 0. 131
CuSO, * 5H,0 0. 125 Cu 0.032
H,Mo00,(85% Mo0O,) 0.081 Mo 0.05
Fe-EDTA(1) 6.992 Fe 1.12

(1) Ferrous dihydrogen ethylenediamine tetraacetic acid.
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Table 4. Physiological phenomena after different soil moisture treatment

¥ # RE IRKIEE RAKSBY EEEST FALAE

(%) (MPa) (mg/g)  (# molm3s)

A DEE I 20.52+1.21 -1.205 4,84 26. 28
(¥ ¥E) II 9.9610.74 -1.788 4,51 25.55
III  4.94%0.18 -2.756 3.44 18. 82

B AE#¥Y | 20.24+1.22 -2.258 5.94 25. 45
(Tif-328) II  10.4610.58 -2.1397 5.78 23.48
111 4.9610.25 -2.873 94 21. 31

C afa¥ 1 20.05%1.23 -1.835 5.86 24,12
(Tif-419) II  10.35%0.64 -2.034 5.72 22.24
IIT  4.9210.21 -2.483 5.01 20. 53

D H&E I 20.15%0. 74 -1.457 5.17 24.27
I1 9.78+0.58 -1.775 4.78 22.6

IIT  4.73%0.14 -2.336 4.16 10. 34

E BRBEE ] 20.11+0.78 -1.917 5.45 25.0
(+~x3F) 11 9,92+0.52 -2.189 4. 85 24. 86
111 4.98:1+0.24 -2.525 3.8 10.7

AR A RERETAOR
AzZza#: RES2F9A10-134
*A XA 1 700 £350 2 mol m2s!

24 T
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HFHBZALTE R RBMERN > HE2RERBLTHEIE £B
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Table 5. Dry weight of grasses under different soil moisture treatments.
%45 . g (dry weight)

¥ (1)
¥ # e THED wigE (1)/(2)
R X8 g4 A

A IBE I 8.79 3.76  11.55 3.28 14. 83 3.52
(Miws ) I 8.64 2,12 10.76  2.12 12. 88 5.08

C BHREX I 6. 45 2.74  9.19 2.31 11. 50 3.98
(Tif-419) II 5. 64 2.12 76 1.78 .54 36

1 3. 82 1.56 5.38 1. 10 6. 48 4.89

D RE¥E I 8. 76 5.97 14.73 6. 04 20. 77 2.44
II 7.18 20 12.38 4.85 16.73 2.55
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Fig.'}. Top and root dry weight after different soil moisture treatment
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Table 6. Mean daily transpiration of tested grasses.

2P E B R % (g
¥ # AN Eak ANk
1 2 3 4 5 6 7 ##% (cm?) (g/dm?/day)

A

B

C

I HE 1 62 63 51 52 45 43 36 50.3 144,46 34.82

($mik¥) II 42 37 31 42 39 39 36 38.0 105.88 35.89

A¥®FE I 51 51 49 54 52 48 44 49.9 113.21 44. 08
(Tif-328) II 39 41 39 45 49 41 38 41.6 86.06 48.34

HEZFE I 50 51 56 58 55 53 46 52.7 104.93 50. 22
(Tif-419) 11 39 44 40 51 45 43 35 42.4 82.56 51.35

2% AR REBFIA48~9A11H

O KRR E
L k@A TR FLEREZ B

ERBEMI IS Y E PR AEEYBIALRRALLIAR KERES
BAEAREREZHEIHAS &> HAREZFIABANE » FRRKR
BoHEAMTEMOFIALAE BEAAIESALREIRENRE &
—~Z-_BRAEERKF L ETHRLET > F9A9BEANFAGRERUEES
tToBBER B2 YE2AT i SR BEHZRALI RS TS
LAKBR > MAXKIRTZLEHM > AL B4 RFAGHELEBRAFR
HRRERER LA LGARA IS F L E A ARMI MM GFEZ
THoRk7TAMARERALZY AR - FALAENRFBAKRERL
—REXBAERE - LR EGARF - EARPEBSRAEEELELARME -
FEAETAORATEEYTIBLIAAARERZ LN S HAWMKRTEBR
+xA o ARE LRSI KRFOCRBEISO  BATHAEKELZ AR KT
EeaiHERzAR ARG ANKTHAEXASGHRGOREN, B4R T
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Table 7. Leaf water potential and net photosynthetic rate during water withholding

process

b 8. ¥k 2 EX 25 S 3 3 ¥ 4 AR E
(days) (%) (mg/g) ( # mol m%s 1)

A DEHE 1 20.73 4.85 26.28

(¥t 3 ) 13 6.07 3.08 15.27

17 2.32 09 1.72

B afu®y 1 20. 56 5.88 24. 68

(Tif-328) 16 2.33 3. 48 13.49

17 1. 89 2.61 11.08

C nknr¥ 1 20. 05 5.72 24.12

(Tif-419) 15 2.99 3.76 15.23

17 1. 89 2.62 7.68

D k&% 1 20. 75 5,29 23.48

10 7.67 3. 84 11.29

17 1.95 1.90 0.42

E BRAEX 1 20. 18 5.34 25. 00

(453) 12 . 5.18 3. 80 14, 54

17 1.86 1,47 3. 64

*REEEHAARER LB PN LY

2 ARBATLIBLAFRAHHLEASZANM
(B TS S EX P4 5 350

HAWELEREREN > BRAKABETY » RRATA IR &L
ZIBASEAEAMER A TREIRKENPENAH LT LR
Al EBNELBAIBEEFA R FEARTIAZRARAT IS &S
R:EAMALEHHAALIBELRFIRRESAMNEH R - B3KH KR
WAFLBERERIBALBELIHNER > AR Tlom X 2R SR F
A8 T > LRAL>BEESWP) LHZEE6MPailk T » AR TlSem &
ZSWPRIA-IMPaA L B ERB X &KW ERARRNIRKS
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Fig. 2. Soil moisture,leaf chlorophyll content,leaf water potenual and Pn of grasses

after water withholding process.
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after water withholding process
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Table 8. Effects of golf grasses when water was resupplied after stress.

M7 K AT ¥kw R ik Apk—RE
¥ # A
Pn LWP Chl Pn LWP Chi Pn LWP Chl
ADBE [ 26.31 -1.72 5.02 15.27 -1.85 4.51 25.55 -1.44 4.53
(Hmk ¥) (100) * (58) (97
I 24.24 -2.42 4.53 6.73 -2.75 3.44 24.10 -2.59 4.45
( 100) (28) (99)
BER#YE 1 2545 -2.19 597 20.49 -2.46 5.31 26.01 -2.12 5.78
(Tif-328) ( 100) (81) (102)
I 23.12 -2.46 5.26 19.90 -3.34 3.69 24.14 -2.73 4.94
( 100) (86) (104)
C‘Eiﬁitiﬁi I 23.94 -1.84 5,78 19.56 -2.03 5.17 24.7 -1.88 5.72
(Tif-419) ( 100) (82) (103)
II 21,21 -2.08 5.27 17.59 -2,90 3.67 21.87 -2.04 5.01
( 100) (83) (103)
DE&EE [ 23.87 -1.36 S5.07 12.32-3.53 4.19 24.18 -1,84 4.82
{ 100) (52) (101)
I 21.47 -1.71 4.78 4.35 -4.42 3.67 21.84 -1.90 4.65
(100) (20) {102)
E5ERLEY [ 24.8 -1.87 528 21.89-2.39 4,22 24.19 -1.64 5.28
(4 ¥) (100) (88) (97)
II 23.62 -2.18 3.8 6.99 -2.92 2.70 23.14 -2.12 3.80
(100) (30) {98)

Pn: Net photosynthetic rate { x mole m2s°1)
LWP: Leaf water potential (MPa)

Chl: Leaf chlorophyll content (mg/g)
CHEBAZEAN AT ZABELI00, KARAKRZESRAEM
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