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Abstract

In recent years, numerous investigations have been carried out to
study ice plants (Mesembryanthemum crystallinum L.) as a high-
functional food. Ice plants are considered a high-value crop that are favored
for research due to the fact that they produce various types of polyols
depending on the environment in which they are grown. Furthermore, ice
plants are drought-tolerant and can be grown in soils with high salinity. In
the present study, ice plants were cultivated in a growth room in soil with
water-deficit conditions and watered with NaCl solution. The aim was to
investigate the effects of two stress factors on the growth and physiology
of ice plants. Two watering treatments were used: low watering regimen
(once every eight days) and regular watering regimen (once every two
days). In addition, the ice plants were watered with five concentrations of
NacCl solution (0 mM; 250 mM; 500 mM; 750 mM; 1000 mM) every eight

days to induce salt-stress conditions.

Results showed that when ice plants were irrigated with high NaCl
concentrations (500 mM, 750 mM, and 1000 mM) in combination with the

low watering regimen, a significant increase in the number of leaves



forming on secondary shoots was observed, which on average had 4 - 7
leaves. In contrast, on average less than 1 leaf was produced by secondary
shoots of ice plants irrigated with the regular watering regimen.
Furthermore, in the treatment with no salt-stress (0 mM NacCl) in both the
low- and regular watering regimens, those in the low watering regimen
produced significantly fewer leaf numbers and lower leaf area, however, in
the treatments in which ice plants were irrigated with NaCl, clear
improvements in growth were observed in the low watering regimen
compared to the regular watering regimen. This was particularly evident in
ice plants that were cultivated under two stresses (the low watering regimen
provided with 250 mM and 500 mM NaCl), which had significantly higher

leaf area, fresh weight, and dry weight compared to the other treatments.

With regard to their nutrient composition, an increase in salt stress
reduced the potassium content in the leaves, whereas the sodium content
of leaves surged as the amount of NaCl given to the ice plants increased.
Moreover, results also showed that drought-stress conditions further
increased sodium accumulation in leaves. Chlorophyll and carotenoid

contents of leaves were found to be reduced by water stress, however, the

v



DPPH activity and total phenol content were significantly increased when
ice plants were grown in the low watering regimen provided with 500 mM
NaCl. These findings demonstrated that, when provided separately to ice
plants, water and salt stresses had a negative effect on the growth of ice
plants. However, when exposed to both salt and water stress together,
significant improvements in the growth of ice plants were observed.
Overall, the best growth was found in the treatment where ice plants were
provided with a low watering regimen and irrigated with 250 mM NaCl

solution.

Keywords: drought stress, halophyte, salt stress, water stress, NaCl
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Hossain, Lee, Kanth, & Park, 2018) » F]* & 7 #cat 5 24~ 4 % i iR

¥ H % A (Vernon & Bohnert, 1993) -
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(BHEE DT UNF o S) o REKTEE R 14 EEEEY

F B i@ 4% % * Hoagland’s solution (Hoagland & Arnon, 1938) ¥ %
A MBS E N R F G BT F Sk R 200 mL 5 BB

Aok R s s TE Rk, 8 TRk A mu B

PlE @ kTt ic s 2% 5 27 #E-K3 58 %5 Winter & Ziegler
(1992)% Az x B e > # [F k&S E-R] & leadrg ki
WHES S AR L2 X s % - L e X &k Hoagland’s
solution ¥ /?]‘ e NaCl et B 8 > @ ko f & B &R NaCl )k B o
ST IEASL: 0 mM (S %) ~ 250 mM ~ 500 mM ~ 750 mM 14 &

1000 mM > = 38 e d@ fd 8 20 Rk 7= 0 F S o428 L Fig. 3.1 ©
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32385 %

ARTEE RPN E 35 #icdp @ * Laquatwin (Horiba Advanced
Techno Co. Ltd., Japan) 3+ & B B P| £ ki > ¥ & 52 Na" ~ K"~ NOs~

EXEYEST I NFTHREFTERATCHN AR ZER

TR B R £ g‘r’lﬂ F R ﬁ%—‘)*i&i}}é)ﬁﬁfﬁi 1/5 & 4e ~ iR BB

331 %% S04

RTEER TR A g b A%k %48 (YOTEC Precision Instrument

Co., Ltd, Taiwan) ® 12 70 °C i& {7 %57 24 /| BF L 3edkic € 5 BRI EE
BEYEEaEESZ f e BEREEF AL BB R 100 mg o ¥ ik
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BB A5 P A e o A R4~ 10 mL 2 95 % A & 10 mL 2
Gk BERT Vortex (5 " RRERF R A KT TP

EA)REBIEFEEN 10 A& FREBRY RFITRE L

o2

oo @ r o (Baso Co., Ltd, Taiwan) % 28 B 25 °C ~ #:#& 2000
rpm #-bFR e A 10 A4 B iR BE R T R

if\fﬁ'ﬁ"i; °

332458

# %A 7 & # * Folin—Ciocalteu reagent (FCR ; Folin-fiz :#7#]) B
T M HRIRIEAZ S Y Chen & ¢ (2012) 9 ki A2 13 2 5 Boig 250k
B % 2k &5 B~k 200 ul 2 & Folin—Ciocalteu (IN) 200 uL > # % 7
A g o v o~ BREEAN (20%)200 ul 0 HEF J1* vortex RFEI L FE
Lo B fS B bR 33V s v & kR &R (Microplate
Spectrophotometer, Biotek Instruments, Inc., USA) & {7 & & 730 nm P&

B ip|Brva sk o
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3.3.3FLF iV A7

A 3#5 %P Chiu (2009) #PI7F4 § d A4 > & » DPPH (2.2-
Diphenyl-1- picrylhydrazyl) #% it #| ; B DPPH & 750 uL 4r » ¢ f%
230 uL £ & @ % 95 %2 FR ¥ & 2k &5 Bk 20 ul R e 0 12 vortex
rRIGEE=Z o FE iR aatE o sk RERR
ES51Tnm BHTERESLE > hfd#akiEie r o0 [1-(Fke

ST E/ 4R e jz i) ] ¥100 0 5 DPPH p d 5 A e

334 LRV EY #

A% %% Maadane & £ (2015) @5 = * > BN L AR(S * 0T
WRIESZ a b EHF B % ° 7 AP B0 & 50 mg 4
95%¢ f% 10mL > &2 8 ® §* vortex B w5 Pk | ~ 48 #-2H

LT 4oCrkda e 30 448 BF AT AW LT B s o &

#IR A G 2000 tpm 10 A 4R BB FiR e rIAE o R S KK



RPIEAL 664nm -~ 648 nm ~ 470 nm 2 Bk E > B T A a5 E
FoFaC) EHFDHCHEFRY F7 £

Chlorophyll a (ug/mL) = 13.36*Aeas - 5.19* Agas

Chlorophyll b (ug/mL) = 27.43%Aeag - 8.12% Agas

Chlorophyll a+b (ug/mL) = C,+C,

Chlorophyll a/b (ug/mL) = C,/C,

Carotenoids (ug/mL) = (1000 * A4z -2.13*C, - 97.64*C,)/209

3.4 3 A0 4

AR EN S B AL B e e ni gk~ Fyv/Fm B & S Rl E
RS AT LR YR 20EAF 0 A P F AT L ARBIE P BRI EAF o
F% 0 H TS R s 47 (ANOVA) RIBAE F > L 8 275
£ £ §E# 2 (Duncan’s Multiple Range Test) 72 3% B %] ad@ /¥ 088

FHALE (p<0.05)-
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A IE (Mesembryanthenum crystallinum L.)

4

BEY 14 RZ AU RABMERBRALE "
k »

4

#BEEK b F kK
(2 REK—R) (8 RiEK—R)
BERERFEAKR
FHAR B+ wREAKFHAH NaCl

4

NaCl g &
0mM ($84%)~250 mM ~ 500 mM ~ 750 mM ~ 1000 mM

4

A& A4S R BATHK
B K

AEXFRB -FhaM BE LT -ERERL T -H&
T BT - ERECF ALK -LEH - -HHARHF

Fig- 3-1 :? l"'l'—"g’ /71&L ﬁigl
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4.1 7k =i

Mg 2 Rk et E 2 e (Fig 415 Fig. 4.9) 0 %% 4
NaClik & 1000 mM 2 2 &% > 50 2 v Jk R AgZ vt > PR fn 2 i 4

NaClk & 250mM ~ 500mM ~ 750mM S = B A2 ¥ s P& £ B

Ik
-E

e akFil

=1
R

ok ew > H "J “v NaCl 2z /5‘@31_5%  E

mj;t‘{,

(Fig. 4.1; Fig. 4.10) > & f pEAp g A 75 4e NaCl £07> £ 55K ¥ PR 2
BMEMEE S KGE 82 P88 ka od chitR e v ugFmR> §
Sk g P A O Rk 2 £ e NaCl 2 B2 B F & &
FAR R kR s rg b Bk mn) kB F < ot Bk (Fig. 4.1) »
SRR E SRS G 0 BEF RS AT, N HE 0 F)EE
K B s 4 NaCl e B4 FHa 4 cn® it o i B8k ek 75 g

NaCl &k & 1000 mM ™ ® 2 (F 1 & B % £ B (Fig. 42)» W4 £ &
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JER 1000 mM Sk T4 F S BB F S H U AR > T 4oyt 0 H
TIaF Py RAROCA - B SRR B R > H R 8 4 250
mM NaCl z_ EJ2 A ZF T ip]d= > ™ /,”J‘ 4r NaCl 500 mM ~ 750 mM ~ 1000
mM " B Rl BRI BRI FOR AL > A BEHRFER
g Bk Ew G FATRDAFE X H AR T50mM P 54 £
745 RRE B F F /LY B TikE -

R f % kimanE s f (Fig. 43) &9 27 B i#E R it iR
eV EED B AR F )T B E-K(Fig. 4.9; Fig. 4.10) » e g%
A %e NaCl 2 g2 @ > > ik chjk & 250 mM & 500 mM & AJZ R
BEERRERZ AR e 0 2 250mM DI AT R
% i G #E (Fig. 4.10) 5 i B8 K e u] 3R 22 1030k A 1000 mM
2 4 NaClAJZ /& 5% £ £ > *& NaCljk & 1000 mM & ¥ | >+ #
T 2 (Fig. 49E) > F pFv LT F1 % Fl# g )k & 0 NaCl £ 55 >

NaCl ik & 1000 mM 2. ASZ H & B 4591 L6 50 (Fig. 4.9E) 5 & £
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G

kBB i 4 NaCl ERE 250 mM T BRI B ER fF 0 @ |
% NaCl Jk & 250 mM ~ 500 mM ~ 750 mM ~ 1000 mM z_ 7k < ¥ & #
TEFERMmn EFRS > FERES I 750mM 2 BE o> FR4 R
i PR BELR DRI IR % 0 B (s E R 1000 mM BB
$l0 Bk mnihbc ] £ & 4% (Fig.4.10) » 2 ¥ 220k & 1000 mM
2 Py @k ¥ LR (Fig. 43)°

RTERESGCE L LA > FI A BRIk Bk NaCl
JE B s i Lo A 4p v endB % (Fig. 4.4; Fig. 4.5) 0 RE Bz 4n &=
WHBREFEEFLL > A &S 2R Rk BEBF > %3 NaCl
R 250mM MNP BB E o #F D E AR AILRRE fric €
FHEF NaCl kR H4em > > £ 2 5§k 2wl NaCl )k A& 250
mM 500 mM 3 750 mM BRE B i € SR EFF PR ERZGE
dEokdew) s Ko Bk o B2RY F A NaCliE R 250 mM J 5 3

o A HRE - 500mM ¥ 750 mM = AR B R ELE o
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4.2 4

AT RERFRNA B kR BN 2 AT TR E R
% A % % P NaCl sk 4 @ 37 ¥ # 8 (Fig.4.6) » ¥ ¢ > %54 NaCl 2
PRTR RAL AT 7R 0 FIRAR 250mM 2t o b B R A R

EFRNRER B Ak Y o
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43T (Fig. 4.7) %@ 273 ik X fcien v - #4585 % 4 ik
BR¥ciEd® > mF5%® 975 %4 NaCl 2 o2 & Jenfic i@~ ) Wit
Plew$Re R AR G 1/5 P EBRED NaCl #H/REHp o
SRR N R e W B R R 4 NaClLik & 500 mM £ 750 mM
2. 4933 5 8 B %3 NaClE A& 250 mM £ 1000 mM » Fe F¥ 500 mM
BI0mM2 FasFZz R $2 Fr 5 500mME 750mM 3 NaCl
ERZGEERAREEEF R ERSD B &N A 0 £k

Gk ifcimds 2 F kR 1000 mM 2 & F 3 30 H U % 40 NaCl e

@5 WA E R 1000 mM 0 S adT 2 BFRlEkELR o

35 (Fig. 4.8) » @ » Bk e Tk enfic i % 24§ £k v
tp o2 > @ f w3t NaCl k& 250 mM ~ 500 mM ~ 750 mM = )k & &
Jazif%‘*/,’]‘ “r NaCl /é}i 4 /Fﬂ ﬁ’xé}ﬁ’—"" /%}i Kix B J A #4r NaCl /k

B3 1000 mM PF#ciE fripit 2t 500 mM F FEEFH D - 29 5 w7
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43 ERZF L -ER oG B2 284

i E S 2§ £(EvFm)#r & e % (Table. 4.1)7 L& T :f £

Mok BT alFALL A& H Fv/FmEA X NaClER 25

H

3
g
ki
™
\"Fn

EW*
P
(9]
S
S
=

Z
-
(9]
S
=

<
=
S
S
=

<
Jui

ﬁE. }%@/.:. FE'F —,‘EE'

750 mM ~ 1000 mM B| & % ¥ % >t e R 2 ~ 250 mM ~ 500 mM ;

¥ %% b (Table. 4.1) » 7 B 3 foifek = ficie W) A w) aif £ #-k 250

mM 225 £k 1000 mM D IREF B a % E b 2 £ hkMiE A
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B en Y Rl IR AR 500 MM Bfct s K ahESF atd
(Table. 4.1) » & 7 b i k= fice s & 500 mM ~ 750 mM 2 %2 1000
mM % 2RI ESEE atb"EF NaClJER 2 a B4 d > £ 7 &
AR EIE Y 0 #1g %5 4e NaCl AJZen s 8 3k e whE % % ath
By s W B EF RO R R D Bk n o
e By %7 % (Table. 4.1) * > kg% e L300 & NaCl
250 mM £ 500 mM < F k&R H 4e @ F = > 750 mM fe 1000 mM B %
M BEREDNaCl B P BF 2728 NaCl kR = F
o B f A E AR RERMTE RN R IFE BE o G E ke
fw] fes e 250 mM NaCl e I By 2 2 £ b ME > @
Bt 2 SARJTEF NaCl 4ok R4 - # 7 B2 ST 34 B M

++ NaClE B 1000 mM B R B3 e B 258 -
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Table 4.1 # ¢ NaCl jk & &2 & K T B AJE P E % % 4 £ (Fv/Fm) ~
E%2a-E% 2D -FE%FZatbBd B 2285

s EEREE £¥%%a £%%b E%zap HOETE

(Fv/Fm) (mg.g™) (mg.g) (me.g™) (mg.g™")

i EER
O0mM  0.74£0.004bc  5.38+0.02f  2.11£0.10c  7.49+0.08d  1.21+0.05¢
250 mM  0.75£0.005¢  5.0240.03d  3.40+0.0le  8.42+0.04f 0.63+0.02 a
500mM  0.74+0.003 bc  5.6240.06 g  1.47£0.08b  7.09+0.05¢  1.49+0.06 e
750 mM  0.75£0.003 ¢  6.0940.03h  2.74£0.05d 8.83+0.02g  1.82+0.05f
1000 mM  0.7440.004bc  7.79+0.06i  2.18%0.15¢  9.96+0.11h  2.37+0.05 g

L EK
OmM  0.74+0.004bc  4.9140.06¢c  227+0.10c  7.1840.08c  1.04+0.06 b
250 mM  0.75+0.004 ¢ 4.74+0.08b  1.65+021b  6.39+£0.14b  1.14+0.09 bc
500mM  0.7240.008a  4.32+0.04a  0.96+0.06a 5.28+0.03a 1.38+0.02d
750 mM  0.71#0.008 a  5.12+0.05e  2.91+0.09d  8.03+0.10e  1.06+0.04 b
1000 mM  0.73+0.01 ab  5.07+0.02de  3.42+0.13¢  8.49+0.11f 0.66+0.11a

Bl 2 @B~ R4 L AT Y X R L7 kg FH A B (P<0.05)
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PRTE g Bk b ok e w3t DPPH $r4) & (Table. 4.2) 7

BLETIE 4 NaCl enft o s 4 B @37 ¥ 48 > & 250 mM £ 500

mM NaCl i B #-k ehfic @ A %] 5 F %0 5 £ &7k > %5 4 NaCl 500
mM f= 1000 mM if ¥ ik 2. DPPH 44| % Bf 5 % >0 5 ik » 4t

SO ﬂﬁ WAtk R 250 mM £ 500 mM aJE 0 DPPH Fr 4 5

.L»»
Ei
ki
e

g tseqm 25 500 mM fe 1000 mM B < 2. > DPPH ¢4 5% ¥ )k &
A BLF I

4 Table 4.2 #7757 » RIp A 7K 5 Bk R % 0 30 = %?“v\‘}f]&

# B RenE R &7 % 2 NaCl k& 250 mM £ 500 mM % R0 5 fis
ERAPHTHR e EF R £ 0 JRR M A I 750 mM R B T

frkBREFT % 2 FER 1000 mM 07 e 0§ ek R AR #OT

ﬂ\t
=
|
—mbe
mﬂ-’g
#
mﬂ-’g

RIS o SR D A S ’T 4v NaCl e7g 2% &
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AT ORAR LIRS R R AR MRS S E R A

NaCl kA& 250 mM B4 5 ik B {8 % NaCl kB 4 > & F kIR

173 750mM AT H 5 g !

-
$
Rt
=i
e
=
=
=kt
<l
&
5
ud
N
&
1\3
3

Table 4.2 # F NaCl jk & &7 -k =% $ici g2 % DPPH #7415 ~ 4§ fs

ik

e DPPH #r 41 & 5
(%) (mg.g™)

g ER

0 mM 0.64+0.00 b 33.81£1.54 b

250 mM 0.710.00 ¢ 49.73+£0.90 e

500 mM 0.760.00 d 50.66+0.83 e

750 mM 0.75+0.01 d 32.69+£0.63 b

1000 mM 0.71£0.01 ¢ 19.87+0.48 a
Rk

0 mM 0.65+0.01 b 36.58+0.96 ¢

250 mM 0.74+0.01 d 44.78+0.86 d

500 mM 0.84:£0.00 e 57.93+0.48 f

750 mM 0.65+0.00 b 71.58+0.55 ¢

1000 mM 0.53+0.01 a 50.89+0.60 e

Frle 2 E 2 FA N AL RIEEF X RE S PTT R F AL R (P<0.05)
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Fig. 4.9 ki £k 2 £ % 45 X (A)0OmM (P8 %) 5 (B)250 mM ;
(C) 500 mM ; (D) 750 mM ; (E)1000 mM
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Fig.4.10 k= 8%k 2 £ %453 (A)0mM (¥t ) ; (B)250mM ;
(C) 500 mM ; (D) 750 mM ; (E)1000 mM
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PASTIE BB EH T e B R 5T LE A2

\\\

F k2 fp N i HA g TR
F oY TREB R TC R 2 & #8422 Bohnert & Cushman
(2000):1% % F > 1295 Bohnert & Cushman 7 3 3 Rk -# f2(5 %

BEALA AR B RIS R AN RE Y § BAE
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SEC A AF RS

o RFEF MRS 0L 95
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% 4ol Fig. 4.2 #7i > § kw8 % & £ & KT F P54 NaCl k&

500 mM 12+ o i & Hak Rl A F 2
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EPHIS ) AAFATAESX PEE-LEER 500 mM 2}
NaCl 6 #-ERE{H S SR > 7 TSI BEB - - BaB A

2GR SRR R

KAFTHATRFEFNA B ikl BRBIATES £
K e w] Ak 4e NaCl & & 250 mM ~ 500 mM ~ 750 mM 2. &2 @ (Fig.
4.10B, Fig. 4.10C, Fig. 4.10D) » * ¥ % #(Fig. 4.1) ~ ¥ & 4% (Fig. 4.3) -

BREFE 442 528 (Fig 45 B @ S5 2 e fplR{E R ey g ¥

’;t

#B 0t h > NaClJk & 250 mM ~ 500 mM 2. 7k 72 ° -k aJge >t
HA LR AR NaCliR R 2 &k ew » d pt ¥ v h X6
KT 250mM ~ 500mM kB 2. NaCl 25 5% & 38 15 2 {8 » B kiop
kp ik - R 4 £ (Fig. 4.10B, Fig. 4.10C) ; & Agarie & * (2009)F~ % >

RUBAGEE A E AT CIRE T BRI B AEAH A

C‘\

BARAF RPN B FRBER D SR R (Winter,

Liittge, Winter, & Troughton, 1978) » it &7 Ak 42k A8 chit £
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& = (Dao et al., 2022 ; Wang et al., 2017) > B¢ /kivdes & 7 £

@74 & v 2k e )i e 1000 mM NaCl A2 P &7 7] % k&

-~ |7 =

NaCl /% (Fig. 49F) » 2 ¥ ##c~ £ o 2R EHEMF e 5 ¢

Ak EIE ; R R RkTEE P E - 8 > NaCl iE 3

|k

e chd v

1000 mM PFif &ouzg s B4 EXFrd] Apled » b i Kend

cEEmp o

-m
o

7 #1000 mM NaCl P (Fig. 4.10E) » # £ & # ~ iRE£ &

Iz B B F 43 250 mM -~ 500 mM £ 750 mM = EEgE o F
Br¥Epe e dpt m B F £ B (Fig. 4.10A) ;5 42384 % 1000 mM NaCl jk A&
R 0§ KTTR P AST IS 2 NaCl 1000 mM & féif 8 pF > -3 5k

s RART UK BT PR B AR

oA B e o TR dopt

» % % v NaCl

4 5 & Adhikari £ 4 (2019)4* ¥ & £l B S fE w4

ERXHIT 40mM | g HEET4 L SFrd] RN e e

KES FHERHF Eoat D

“.‘E!\“\
T
=
>

5B NaCl kR ip A 25 &
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Fod AT ARTEE R A HS kAR (Fig 468 A 273 k=

B S B 3

Ik

REFE WAL EY D NaClERES A

#4e o @ A 500 mM ~ 750 mM ~ 1000 mM = 3k R edZ P B kT

Ik

EN SRS TO L FEIANEICE S S EEEF ISR &

ik B 5 AAT 7 % % 27 Hirokane % 4 (2014)F= 3 4p 12 » & Hirokane %

BN RASETE BRI E F R, SRR - R
Teh= U0y ks S 7 & ondichp e PR KSR D dhi B
Mo fet ~ 2ag L 3 54 (glycophytes) e X P Bp B AT R N &
2R Y ek 7 BA2WE 100 mM | € ¥4 & £ 2 B E § 3 (Yokoi
etal,2002) ; % Wang % 4 (2012)$H583k & TR BB F %Y o 45k

PR DR800 um A HF o A kT b Bk 4 250 mM
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NaCl eig2 @ 5 % e 4 £ AR Hrd] > i AE 5 ¢ 249 30 mM

/

NIy
4 ]
7\&]}\ F o

FR ks Bk A wkam e ot R et g3 kR (Fig. 4.7)
TP ERRI A EREF L %4 NaCl @ § + tFR a5 > 1235
Abdelaziz % A 2017)F % > wRE B A2 TP F ¢ T
AL oA B3 B mie ¥ s & Fev CECATI R TR S
G AT % BRI  d Ak 4 NaCl £ RF S mdpdpd 7 E 5%
B ((Fig. 4.7) &am B RPN i3 4L » g el kR

F MR e o

pUeh o aE Bk P F 40 NaCl 29 5 297 B el fe @k & (Fig.
4) R FFAEF 2 F it (ClI) #= 5 4P (Liuetal., 1996) > & Liu % 4
RS FIME A F P ERARB R M RBER 0 Re Sk

EUEE PPN RSt RN EY T
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cd BLR R BAS 0 fF  NaCl k& 13T 1000 mM 2. ad®

FPEEF NaClER KB ™ T » w4 NaClk & 1000 mM 2. a2 ] &_

NMHAARBERNF R R %2 500mM £ 750 mM IR % o FER]

e g ki e B E 1000mMNaCl P > R EE A5 ¥ 73 bl

Hoom pns g RIFL FHLEEHEN -

W SR PE S E ¥ E(Fv/Fm)? (Table. 4.1) > % 7k Tk B

‘3“-

kR 500 mM & 750 mM 25 (0 B EK)BF 0 P ILE Fyv/Fm #ic
BARFETH T DINAJIT 0 A i R e n P TR T NaCl k&

R A F A EF R E S Z B A FP P 2B Ritchie (2006):

Frd o FREHFv/Fm#Ed 07 3 0.83 2 F ik £ 54k & 1%

FRF X ARIIGREL BN LELFR G R AFRFRS

£k 1500mM ~ 750 mM Z Fv/Fm B i 3535 0.7 0 20 5 7 S o
B oo d N RTEA B R R St @i Ft T F k& 2 NaCl B F

Lk Fv/Fm #ciE > Bk AT aBFES 2 LT ¥ ER A § kS
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X

B iAa X - X pEGERAR) 0 B FYFmRl G FEF R el Hik

BERA T 074000 o

AT RIBRTTPN ESE ath S8V R £ 0 FRE NaCl

l

B E B 40 NaCl jk B ehs € 8-k e u|(Table 4.1) » & g 18 4iz %

WM DEd I F AL G Firdlaek o PR E
Poormohammad Kiani % % (2008)F.%w p # >t 5z % ¢ g it B 5% 4
% 5 ¥ eh 4245 Ladjal % 4 (200007 3 » 5% #¥ e d E 540 g h

R

B (Thylakoid)it = 1§ 2 > izm R H ¢ chEX Z HEF B 20

s‘@%

7k 7= DPPH #u¥ 1 it # (Table4.2) > if € &K ey /,"J‘ 4r NaCl 2

¥ 7 NaCl JE B 250 mM £ 500

‘fk}
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mM B F R TH R e 0 % % 2R ¢ Birhanie ¥ 4 (2022) & & i
(Hibiscus cannabinus L) ¥ & 7 cnB 5 8 F % 2 % 4p 0 » #8 @ Birhanie
EAmiEr o PR A MBI AR E T M AFET G

-~

PRABH T B A iR faRl/k T DPPH 41§ i 4 %

AN
®

)
M
=
o
?“9

BB FRURAGL

F k%% Table 4.2 ¢ 7 2 IR > " i+t NaCl JE B 250 mM ¢t en

LN~

i

MF AR R R PERREFR R E SR e > RS EE Y
PRt gcE F R F AP 00 ARE S $39% Marin & £ (2009)* 5k

R &% Guida F 4 (2017)84 4 §AcnF & 0 0 R R R T A4S

FfaE Faclp PR IR £ L A ALY IS RN

g
3?;
7
67—-

KA S Al Y Fom R ek 0
T'Ci,"]té\: NaCl 2. 9 %L S 5 B E B E R34 e > Jpd @i

AP ERF e RS NRTAEAH I pRER
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% 1“(Hossain et al., 2022) ; d } ¥ iz % v

HGEMP 3 A % PR
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