Salinity Tolerance M echanism of grassesin the

subfamily chloridoideae

112

03/05/29 A.M. 10 10

Salinity Tolerance M echanism of grassesin the

1



subfamily chloridoideae

600mM NaCl
Distichlis spicata var. stricta (Torr.) Beetle
> Sporobolus airoides(Torr.) Torr. > Cynodon dactylon (L.) Pers. = Zoysia
japonica Steud. > Sporobolus cryptandrus (Torr.) A. Gray. > Buchloe'd actyloides

(Nutt.) Engelm. > Bouteloua curtipendula (Michx.) Torr (RL)
(RW)
proline glycinebetaine
glycinebetaine
Cs ( Bouteloua Cynodon Sporobolus)

(Buchloe  Cynodon Zoysia)

Bo. curtipendula Buchloe
dactyloides Cynodon dactylon Zoysia japonica



Distichlis spicata Spoorobolus airoides S crytandrus

9-cm 6-cm
(Bu. dactyloides, Z. japonica)

10 L 50% (v/v) strength Hoagland’ s no. 2 solution

2 mg L™ Fein chelated form as ferric diethylenetriamine pentaacetate 3
mg L™ NaCl Na" (Na Cs
) 15
10L
C. dactylon Z. japonica 3.5cm
Bu. Dactyloides 5 cm S airoides D. spicata S crytandrus Bo.

curtipendula 7.5cm

30°C day/20°C night
(14p mol m?s*, 14

25 mM NaCl 100 mM 24
600 mM NaCl

Leaf firing (LF)



(RL)

(in mm) LF RL 100 mM
(RW)
100 mM Na" Cl ~
(osmolality)

Leeman Labs PS1000
(inductively coupled plasma emission spectrometry)

Dionex 20201 advanced chromatography module Serasep AN300 anion
column Wescor Vapro 5520 Vapor pressure
osmometer
Na" ClI~ 200
mM NaCl 7 10ml
60 °C
Na" ClI~ mgion g’ leaf weight wk™
Glycinebetaine proline HPL C-atmospheric pressure
chemical ionization mass spectrometry 0 300mM
Na" ClI~ HP-1050 HPLC
TSQ 7000 tandem mass spectrometry 250- by 4.6-mm
ODS-2 column
1 1,5cm FAA (formalin-acetic-alcohol) 18
30nm ISl model DS130

scanning electron microscope at 10 ke V

(RCBD)

LF arcsin LF
Pearson product moment correlation



600mM

Marcum Kopec
(LF) (RL RW)
-0.80 (LFvs. RL) -0.73 (LFvs. RW) 0.83 (RL
vs. RW) ( ) LF
D. spicata > S. airoide > C. dactylon = Z. japonica > S.
cryptandrus > Bu. dactyloides > B. curtipendula.( )

300 mM Bo. curtipendula 500 mM
Bu. Dactyloides S crytandrus 3000 mOsmol kg™
1000 mOsmol kg™ D.spicata S airoides

500 mOsmol kg™
C. dactylon Z. japonica

CI” Na'
Na" CI
0.90 0.92 400 mM Bo. curtipendula CI Na’
3000 mM 3500 mM Buchloe™ dactyloides S crytandrus
CI”  Na 500 mM Bu.
Dactyloides CI 1644 mM S. crytandrus CI’
1749 mM 500 mM Bo. curtipendula 600 mM
Bu. dactyloides S crytandrus
D. spicata S airoides C.dactylon Z. japonica CI
Na' D.spicata S airoides cl
Cl”  Na D. spicata > S airoides
>C. dactylon = Z. japonica > S. crytandrus = Bo. curtipendula = Bu. dactyloides (
) LF RL

Cl” Na'



a cap cell

C. dactylon D. spicata Z.japonica papillae d e
h D. spicata
D. spicata
300 mM NaCl glycinebetaine
D. spicata glycinebetaine
glycinebetaine LF (r =-0.55) RL (r=0.60
) plorine
LF (r=0.72) RL (r =-0.69 )
(LR RL RW) (
)
red fescue (Festucarubral.) perennial ryegrass(Lolium
perennel.) akaligrass (PuccinelliadistansL. Parl.) creeping
bentgrass (Agrostis palustris Huds.) creeping bentgrass St
Augustinegrass [ Senotaphrum secundatum (Walt.) Kuntze] (D. spicata
S airoides C. dactylon Z. japonica) (RL RW)

(Paspalum vaginatum Swartz.)  St. Augustinegrass Soorobolus virginicus (L.)
Kunth

Bo. curtipendula Bu.dactyloides

LF RL RW
0.01 0.7 0.7 ( )
Cs
Kentucky bluegrass cvs. (Poa pratensisL.) red



fescue cv. alkaligrass cv. Fults red fescue cv. Dawson
(Festuca rubra L. var. trichophylla Gaud.) C4

Japanese lawngrass cv. Korean common
centipedegrass cv. Common [Eremochloa ophiuroides (Munro) Hack.]

bermudagrass cv. Tifway (Cynodon dactylon x C. transvaalensis Burtt
Davy) Manilagrass cv. FC13521 [Zoysia matrella (L.) Merr.]  St. Augustinegrass
seashore paspalum

Cl”  Na'

ClI”  Na' LF RL ClI” Na'

bicellular microhairs

ultrastructural modification hypothesized poaceae
100 200 mM
0 95%
glycinebetaine proline polyols cyclitols
glycinebetaine  proline
CI” Na
200mM glycinebetaine
D.spicata 62 mM
proline proline
6 mM (Z.japonica) glycinebetaine proline
10%
D. spicata S airoides C.dactylon  Z. japonica( )
Glycinebetaine proline
glycinebetaine LF RL proline
glycinebetaine ( proline)



Q) glycinebetaine
(2 glycinebetaine

©)] proline
B. curtipendula
- . - . - +
B.dactyloides D. spicata S airoides ClI" Na
Glycinebetaine
Table 1. Grasses evaluated for salinity tolerance.
Rinomial classification Common name Cultivar
Boutelona curtipendula Sideoats grama Haskell
(Michow ) Torr.
Buchloé dactyloides (Mutt.) Buffalograss Prairie
Engelm.
Cynodon dactylon (L) Pers.  Bermudagrass Arizona common
Distichlis spicata var. siricta Saltgrass -
{Torr.) Beetle
Sporobolus airoides Alkali sacaton -
{Torr.) Torr.
Sporobolus cryprandrus Sand dropseed -
(Torr) A. Gray.
Zoysia japonica Steud. Japanese lawngrass  Meyer
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