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ABSTRACT

The K* and Na™ contents in the guard cells of Agave which had a characteristic of CAM plant
were measured by using “Rolling technique”. That results were correspond with the change of the
stomatal aperture width. That is to say, stomatal movement of Agave is due to the change of K
and Na* concentration in the guard cells, As Agave which was used in this experiment showed
two peaks of which one was at 3 hour and the other was at 24 hour in stomatal aperture width, it
was seemed that Agave had both characteristics of CAM and Cj; pattern.
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AL ILaMmAY 2255 E o BEEM(osmotic potentiah & B¥E o2 A WHES
Zolth, GAMF o ® B o IR S£AF 50 oA A He BRES RHESe o8 £F7
] At} 18561 Von Mohl& FLiE RS e/t S 23S o, A RER AHEC &
ERE oy, A FILE A i geslch(Heath, 1975).

% 19207 Steward: FERMEE (mesophyll cell)oll A e mfEmE] dolvtd #iaiel
COs=rt Zasta, wekr pHO S718 7FAem, o] AL WkrS W2 #{LA]7]& phos-
phorylase &} iEHEE 27 dta], 2= YAHE o] £AFTEE Fole FH 98 34 ddx
#ee 519 tH(Meidner and Mansfield, 1968). Z&lu}, 19054 Macallumel] <)) FLi&#HRRA
K*7} %S #Hike] #A¥ u(Salisbury and Ross, 1978), 19684 Fisher and Hsiao

<]



24 =] 53R ANAALE

L oILsMmIEA e K+ e syt KILEECY #2468 viXe 38 ERYS A¥Ho2 453
o 5 old Bk e A B BEE o] 19734 Willmer 50 #89] 4 &9 5il& #Es
31, 19754 Kaufmanng oS Bigko) ol ®ilol G2l $¢ CAM 2 o= H &t &
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3. Rolling technique
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PLANT

(Agave deserti Engelm)

v

STOMATAL APERTURE SAMPLING MORPHOLOG ICAL
MEASURE (by cork borer) OBSERVATION
(by latex,manicure l

coating method )
PEEL OFF THE EPIDERMIS

! R

PRESS NO PRESS

(by “Rolling technique®
I

STAINING EXTRACT ICNS STAENHC EXTRACT IONS
(by cotIltinitrite) (in 5% HNOy (by cotaltinitrite) (o 5%HNO, )
PHOTOGRAPH ION ANALYSIS PHOTOGRAPH IONANALYSIS
B A (by {lame—
- by flame— N photamety)
photometry) K
K
Na*
Na*

Fig. 1. Diagram of the experimental methods.
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Table 1. Characteristics of the leaf

Leaves

Number /plant 1 +2 (7
Length 31.6+2.1cm (15)
Width 4.8+0.9cm
Stomatal pore

length 25 +4 pm (20)

width 7 £0.5u4m (20)
Stomatal frequency

adaxial surface 28 *1/mm? (12)

abaxial surface 23 +1/mm? (12)

Data are presented as average +SD. (no. of samples)

2% EiEE Ao Fe AARARA A ek ST 7 29+4(Nobel, 1976) 10 H]3) 2
BolAE 11422 XA Akon, i) HB sHE Yol = adaxial®] 7% Apetol A
322914 Hl§) 28+1= oF 13%9] 4 E Kol abaxial®] 79 Abetell A= 3043306l H]
23412 oF 23%9] 7428 welr}l Adaxiale] abaxial®t} 1.2¥) = 71357 B& AL A}
o} iAol A At Y BT —FshE #Rolth

828 o s

2. Rolling techniqueoll 2| %t Rpz#EE2] RiREY BK
KM POl A FLiSMIBTS BB O 2 T2 A RIFSHE rolling technique$ MA &3
ZZH(strips) & Hadte] Au|A AE YT HRE Fig. 200X B e} 2o},

™ - L ey Tiata PTG,

Byt ST (7T
.;"\'Q, o [ N, PN N, .
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Fig. 2. Sodium cobaltinitrite staining method used in judging vitality of guard cells in epidermal strips,
A. before rolling the strip(no press). x 100. exposure time 1 /10sec,
B. after rolling the strip(press). X 100. exposure time 1 /10sec.
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Fig. 2¢] A+ rolling technique& AR &2 A, & Hhlucl BHE FA &3 i
Ao ZX HAAH o2 Kty L2A 4Aasta Qo2 A gl AL B & Ur) Fig. 29 B
= rolling techniqueE HHES A, & HEMAKR BT BHS 718 Aoz ILAMES Kit
U] £ BIES O Mo K7 £&507] wiiol sodium cobaltinitriteo] 2]3) %
B FUeS & F Uk

o] ¥R E Vicia fabaZ RS Allaway$} Hsiao(1972) o] &5 —3sle Aeolth

3. FILBAO (Stomatal aperture)2| AL

Growth chamberu] 9] 315 = mE# o 25 Fig. 394 2 ute} 2} 1867 31C
2 BEEEEE JENNT, RREES 6FZ o2 9CHT 35 5 BE #{bs 40TE 433l
2 ke Bl BMEE 9A1FE 194 308744 6,900 LuxgeH, 29 0 Lux® Jebkt
=

ol gt oA 4T KIS Bt B=E A AL Fig. 49 2t 2441739
3.2pm=z Hh o] KILEI O (stomatal aperture) & B Th o] AL 12411} 174 A<l w8t oF 6.2
el Z71E BQl Aolt}, o] ¥R Opuntia basilaris$t Kalanchoe daigremontiana 5 °) 24473
o 71F¢] A2 ¥ che B % (Kluge and Ting, 1978) ¢} —#3tch.
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Fig. 3. Temperature and illumination changes Fig. 4. The change of stomatal aperture during a

in growth chamber during a day. day. Data are presented as average.
(Temperature :real line, Illumination
:dot line)
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Fig. 5. K* concentration in guard cells and epi- Fig. 6. Na* concentration in guard cells and epi-
dermal cells. dermal cells.
(No press:K™ in epidermal cells, (No press:Na* in epidermal cells,
press:K™ in guard cells) press:Na™ in guard cells)

23] vhE RAT3 RWh #R = Fig. 5(KY) 9} Fig. 6(Na*)# 2t}

Fig. 59014 B+ ul9} o] HE#uol 233 (by rolling technique) BHE FUS W, &3,
BAEALY KT BEE 2465730 9.4 M /gd.w. 2 Adgon, 1584 % 8.0M /gdwBE
ZouF & S Bk JAAHOE BEMLE 4.8~0.4.M /gdw St} ERMRd BHE
FA FRE wl, F HTEME 28 KT BES XY H 21A71%] 9.3+0.3M /gdw. 2 & &
mE Beln 1% opA] A

Fig. 69l Na*t ikpesib7} el Ao}, MRl Eys BAS FUL o, = JLisdiE
Ao Nat s 24p F ol 1M /g dw. 2 Ao, 15870 % 7.0x107M /g.d.w. & 237k
9 ZF7HE Byt AAFHYA FE ¥HEE 4.2~10.0X107°M /g.d.w. Atk EF EINE QA
9 NatsEs 2465739 ¢ 1L1X107°M /g.d.w. & 374 Yelgon AAH oz BHE FUS
Hroh & gs Jepd S BRE Aok

o] k5ol ol&td ILsMIERS] KT9t Nat s =7} 24k o] A& JelN W 15635 k7t
ol E7F HE S Bk o] £9 F3olA Ko} Natrh =5 g ILBEC 8-S S #
4%t Bloom(1979) & #& Rl —#3sle RAolt),
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APt ol A BASE S48 F$ ofgtel] EILS Fol CAM 4 E9] S Ho|Aw
(Nobel, 1976), FEZ7A0o] FolXA Yol KIS dx CH e 4K patterng B o] =(Nobel
and Hartsock, 1979) 254 ¢ ##°] It A &2 HEHATH & WA FRS S48 5
Bzol %353 240 Aujs] > Ao BE 2FHRE 2% € 258 Fig 3dX4XE =
39S o Fig. 404 2ol 24k 3 7} 158 ol & BILE B A&, CAM# Gz o]F 4
Q) HHS AW Aoz Bxdc B3 AR X 23 87 2 @ms] st FE
& HEHMHGS 23, o) TS E9 E0]3 metabolismE zta £FdM, ol R 2R CE
o] A EE S w22 E3trhs #4:(Bonner and Varner, 1976) 2 12T o), &4ddho] *& 3
FARAzANA CHe] dMARES volaet AZEr) o]RAL XA Y] HalM = 7179 HE
Lstol = o38171x] T2 e 282 EAJo] Bre A oF dtelat AzErt

B Ao 317 Fo| mprsrel KILF O RS B 244 F 0 Hd o] T E B
= 14Cc A

o] A7}= Nealess} ¥ 3 ul¢} z+o](Devlin, 1975) CAMA &2 15CHE Y] A 244 5
o) A1, 7138 B CO9 Yol Bon, CO, 2Fo] HU= dojdrre AR 483}
= Zolth 1540l = & 23l el vmA & KILBOE 2 AL G 489 3% o= F
T g7 Zolxn 73S &u dAdtE #i(Rogers of al., 1976) 8 A4 u) 2 ®Rl AL
£33 g4 0] Bole CY AFEE Hole AR Badrh

Fig. 2914 R0 rolling techniqueE A2 3] HFA3IH 43| REMME FolA FLkMiR
TS B OE £28A RET F USS &+ JATh DA e o st Ae BhS
WhE A 8-S F3to] 2 ojof elEl et B E

2 EBY A oA ILBMMAY oL EES KILY Mo F=E 2W 7]1Fo] HA(3.2x
m)E g 244749 K*¢ Nat 2% g UYeld 4X)gte 238 Boln, 7]Fo] vl
A A (1.4pm) E&E 154 A% K, Nat st 479 $71E B, ®KIL9 M= K
9} Nat 9] o]20] Ro] #oalm S & & Utk o] HRe ILAMBA HES 324 &
= Q) Allium cepa L2 BH YL W KT 25 Nate] F3 o] KL M EHHSE BFE
7} 91tk = % (Schnabl and Raschke, 1980) 9+ —3c 3},

FREMES o)l #LE B KTe] BA9e ol A9 4T 558 At 244
Aol 2Fzte] Z718 HATh o)A EAMMBAL K7l o)5sl & ez A7tHw, Nate] 73
2o ulzrtR olt), o] AF}E £AZ3HCAM plant) 9] 3¢, woll= FHA XA K, Nat
9] ofo]&o| =3 = o] 7] Zo] dal :1(Willmer and Rutter, 1977; Bloom, 1979) vacuole W £]
malateZ} A=A balancing cationsZ FRMIE7T FLi&MM = K9 Nat7t mesophyll
cellg ARz o)B st Aol 7] Fo] @317 Hule @S AT o), KREMEST FERM
el ol Bt v Res BRET Y ILsMiERd #eol= K, Nat 59
ol o] FEMMmA A Fe T AAA EE FAMIECIA o|Fe AJIAE B REHREE £
1=

al
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LHE JEEN FEHE EEMHME 2t 893 (Agave deserti E.) rolling techniqueol
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4T FIAIHOE 2480l HAXE ERA, 15RZ = k] F7F kel Ut AL
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