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Abstract; Difference of physiological indexes including contents of chlorophyll, proline and soluble
sugar, SOD activity, relative conductivity and MDA content in leaf and contents of K™ and Na*, K*/Na*
value in root, stem and leaf of cutting seedlings of Hibiscus syriacus L. and H. hamabo Sieb. et Zucc.
and grafted seedling of H. syriacus (taken H. hamabo as rootstock) under 0 (CK), 2,4, 6, 8 and
10 g - kg™ NaCl stress were comparatively analyzed by pot experiment method. The results show that
there are obvious differences in every physiological index among grafted seedling of H. syriacus and
cutting seedlings of H. syriacus and H. hamabo under NaCl stress with different concentrations. Not only
contents of chlorophyll, proline and soluble sugar in leaf of grafted seedling of H. syriacus in all treatment
groups are higher than those of the control, but also are higher than those of cutting seedlings of H.
syriacus and H. hamabo. Generally, in spite of relative conductivity and MDA content in leaf of three
plant seedlings in all treatment groups all are higher than those of the control, relative conductivity in leaf
of cutting seedlings of H. syriacus is the highest and its MDA content is the lowest. With rising of NaCl
concentration, SOD activity in leaf of three plant seedlings in all treatment groups appears a fluctuant
trend but the fluctuant range is small. Under NaCl stress, K" content in root, stem and leaf of three plant
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seedlings appears a fluctuant trend, in which that is the highest in leaf. With rising of NaCl

concentration, Na® content in different organs of three plant seedlings all increase at different degrees and

all are higher than that of the control, but K*/Na* value all appears a downward trend. Generally, in

different treatment groups, K*/Na" values in root of cutting seedling of H. hamabo and in above-ground
part of grafted seedling of H. syriacus are the biggest. In addition, cutting seedlings of H. syriacus all are

not survival under 10 g + kg™ NaCl stress. It is suggested that taking H. hamabo as rootstock is able to
improve salt tolerance of H. syriacus and to lead to physiological indexes of grafted seedling of H. syriacus

better than those of its cutting seedling.
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Table1 Comparison of chlorophyll content in leaf of grafted seedling
of Hibiscus syriacus L., cutting seedlings of H. syriacus and H.

hamabo Sieb. et Zucc. under NaCl stress with different concen-
trations")

IR 45 fr i /mg -+ ¢!

1\;;(/:] Ei];ﬁf? Chlorophyll content of different samples

Cone. of  KHEBHEE AHEFFIRE AR
NaCl Grafted seedling  Cutting seedling  Cutting seedling

of H. syriacus of H. syriacus of H. hamabo

0(CK) 2.47+0. 16¢A 2.55+0. 12aA 2.25+0.09bcB

2 3.21+0.05aA 2.63+0.03aB 2.22+0.09bcC

4 2.90+0. 16bA 1.36+0.06bC 2.13+0.06cB

6 2.96+0. 14bA 0.70+0.09¢cC 2.49+0.02aB

8 2.82+0. 16bA 0.34+0.02dC 2.24+0.03bcB

10 2.48+0.06cA - 2.39+0.07abA

U [ 5 AR TR (g /N R R R AN T S A VR BE NaCl A HIL2H [H] 22 55 2,
% (P=0.05) Different small letters in the same column indicate the
significant difference among treatment groups with different concen-
trations of NaCl (P=0.05) ; [FfTHAF KRS FHE:RR AR
[6] 22 53 5.3 (P =0.05) Different capitals in the same row indicate the
significant difference among different samples (P=0.05). —; fixH]
PRAFBIET: All of tested individuals died.

2.2 NaCl BHB &4 TAREEES  KREMEREARE
st A SRR EESENILER
WEAAET MR N B2 55 ) 5 B
A DAREAB PR DR324 98 i S5 mi By 1K, RIS XA
TERR I A K 4y T 1 850 F T e 2 &2 R
DN =1 S EANEER IR 3+ R/ )5ie e Rl ¢
BERUE R A8 [ B VR BE NaCl it 451
N ARG B AR T AR T 47 v v i R

Nl EE S BRI E g R L 2,
2.2.1 mMARmATaE HE2 vl Wkl NaCl it

HIRIEE (0 ~10 g - kg™ ) BB &, AMEST 40 1 0 ) A
RIR &R TH RIS B N AR 3 AR
I i 2R % U S S TR R R R i
AR AT A v I e 2 R 5 DU 2 B0 I A
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Table 2 Comparison of contents of proline and soluble sugar in leaf of grafted seedling of Hibiscus syriacus L., cutting seedlings of H. syriacus
and H. hamabo Sieb. et Zucc. under NaCl stress with different concentrations!)

NaCl Jfi v AN R R 2 i/ g - 7! NIV S B AT VERE B i/ mg - !

/g - kgl Proline content of different samples Soluble sugar content of different samples

Conc. of NaCl Gs Cs Ch Gs Cs Ch
0(CK) 41.10+2.87eA 38.83+3.72abB 43.38+4.91aA 56.68+4.88dA 57.27+1.75aA 16.41+0.71bB
2 48.96+2.06dA 45.85+8.87aA 34.60+1.50bB 61.45+4.93cdA 39.21+3.14bB 16.38+1.09bC
4 118.73+5.98¢cA 32.68+2.31bcB 24.75+0.42dC 79.42+4.10bA 30.55+1.23¢B 17.16+0. 56abC
6 146.50+2.94bA 32.31+2.30bcB 25.01+1.73dC 88.95+8. 54aA 23.65+2.00dB 23.33x1.47aB
8 161.45+8.36aA 25.45+2.80cB 29.84+2.12¢B 84.51+2.43abA 35.49+3.40bcB 21.77+2.71abC
10 141.44+5.36bA - 28.94+2.96¢B 63.12+4.33¢cA - 21.24+0.42abB

D Gs: AFEGIER Grafted seedling of Hibiscus syriacus L.; Cs: AMIFFH Cutting seedling of H. syriacus; Ch; WHEAMATHT Cutting seedling of
H. hamabo Sieb. et Zuce. [RF)HFARE /NG F8:F 8 AR i 2 W JE NaCl A BH4H 0] 22 5% % 3 (P =0.05) Different small letters in the same
column indicate the significant difference among treatment groups with different concentrations of NaCl (P=0.05) ; [EAT A E B KRS FhF R A6
FEMH ] 225 1.2 (P=0.05) Different capitals in the same row indicate the significant difference among different samples (P=0.05). —. B{Hitk 4

FBHETS All of tested individuals died.
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NaCl JFirif 551 F ih B ey , X BRAY 1. 41 1%, 25 H
JIT R B AR T A MDA & = 52 5, 78
8 g + kg™ NaCl Jipid Z5 14 T ik 2IXT R 2. 08 fiF, 22 5%
WE. fE2 M4 g - kg™ NaCl Bl 5640 T, v 0 A
FHE R MDA & &R T B H 25 A B3 T
TE6.8 A1 10 g - kg ' NaCl it 254 T g 12 AR AEFT- 4
B MDA 55 &R 3 B & 3 X B,
10 g « kg™ NaCl il 554 T 3k 2% Y 2. 66 £,

JMAE B 7E NaCl B B8 A IR 0 250 F Wi
ARMEFFRE R MDA & 6 i 3 & TR RE B2 1 F
TR, AR G2 89 MDA & ERA Fhilm T
ARHEFFARH

£3 AEREKRE NaCl BB &4 TAEKEE AENGEREAETRE A ESENE 2R (MDA) 2/ tLEY
Table 3 Comparison of relative conductivity and MDA content in leaf of grafted seedling of Hibiscus syriacus L., cutting seedlings of H. syriacus
and H. hamabo Sieb. et Zucc. under NaCl stress with different concentrations')

AN [V i R AR X HL2 3/ %

NaCl Jii & AFFER A MDA & #/nmol - ¢!
J#/g - kg! Relative conductivity of different samples MDA content of different samples
Conc. of NaCl Gs Cs Ch Gs Cs Ch
0(CK) 52.71+11.41bA 53.64+1.72cA 48.58+2.77bB 13.51+2.20bB 7.53+1.38cC 22.20+1.01dA
2 56.92+3.90abA 55.54+4.30cA 44.00+1.13bB 14.25+4.33abB 7.78+1.12¢C 22.07+0. 13dA
4 56.26+4.35abB 78.72+5.26bA 50.19+2.57bC 19.05+0.53aAB 9.53+1.68cC 21.85+1.56dA
6 61.44+5.18abC 90. 84+4.44aA 67.93+1.41aB 17.14+5.87abB 12.47+0.81bC 27.18+2.40cA
8 58.97+4.00abC 97.83+1.24aA 65.85+1.13aB 14.73+3.44abB 15.69+0. 65aB 43.37+2.20bA
10 64.59+4.32aA - 61.13+4.44aA 17.21+1.28abB - 59.13+3.15aA

D Gs: RMEIGHET Grafied seedling of Hibiscus syriacus L.; Cs: AREFEHTE Cutting seedling of H. syriacus; Ch: HFEAMEITHE Cutting seedling of
H. hamabo Sieb. et Zucc. [FJF AR /NG FHEFRRAS[E T HR E NaCl ZbFH 8] 22 7 5.2 (P =0. 05) Different small letters in the same
column indicate the significant difference among treatment groups with different concentrations of NaCl (P=0.05) ; [R47HA R 1Y KE FH: LR AR
ﬁ;ﬁ:l‘ﬂé%jﬁ%@:& 05) Different capitals in the same row indicate the significant difference among different samples (P=0.05). —: PR A bR 4

FFET All of tested individuals died.

2.4 NaCl fMB& S TAREFZEE  REMFREARE
FEE FEEA Y LER(SOD) FEEMEE

SOD JE A Y 1A N i B AL PR B R Ge ) 2 224
Lz — , XoF 3 o3 3 458 ik 28 R 0 A PN A 1 T AR
(AOS) HAF T ZAE T, % 2 35 200 M 5% 1) 5 3 M R P i
M AIEFACHHE S ER A B Y AR R
VR FE NaCl Wad 25 10 N AR REG B2 1 L A HE g i K
PEFFFR T A SOD PRI 2 45 2K 4

H 3 4 AL A AL PR AREIG I M A Y SOD 1%
PR I 2 v R R (H AR A A B2 Y SOD i P
AR RN, 7E 2 g - kg™ NaCl B3 514K, AR

FFARG T B9 SOD 1% M T 0 BRAH 22 5 48 I 35 i
TE4.6 A8 g - kg™ NaCl el 54 T, H: SOD 5 ¥Ey
INTREIR HR 6 g - kg™ NaCl iR 4bBEZH SOD 3% Pk
WEMCT X I L AL PR, 2.4 16 g - ke
NaCl W8 254, Vi AR REFF 46 2 i R SOD {14 3%
/N HR ELF6 NaCl 57 5 i B ) £ 55 2 BB i b 7
Mk (HEX Y o xRS K 2 g - kg™ NaCl
AEFRAL Y SOD & AIK; 76 8 110 g « kg™ NaCl pift
M R AR REFF A B 0 5 SOD IR B E E T
Xof B R A A B

MR FE IENIR R 2 g - kg™ NaCl 38 54T,
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AREFT AR A SOD {7 1 v T AR ¢4 v T e AR
PEFTART  WAE 4 A6 g - kg™ NaCl M ZAF T, AkE
B I T B SOD 17 1 2 10 35 1 T A R i KA
FFFT ;76 8 R 10 g - kg™ NaCl Bpit 454 F WA
R P B SOD I M v T AR 4 v AR T
i

F4 ATERERE NaCl BB &4 TAREEES AEMGREAER
TRE I R B S LB (SOD) A th Y

Table 4 Comparison of SOD activity in leaf of grafted seedling of

Hibiscus syriacus L., cutting seedlings of H. syriacus and H. hamabo
Sieb. et Zucc. under NaCl stress with different concentrations'

AFRE S G SOD iEHE/U - g7

SOD activity of different samples

NaCl J5i

K/g - kgt T S -
T MR KRR AT i
NaCl Grafted seedling Cutting seedling  Cutting seedling

of H. syriacus of H. syriacus of H. hamabo
0(CK) 529.45+12.87¢B  647.74+£9.92abA  630.89+2.00bA
2 627.78+44.51bB  696.23+2.35aA  597.21+1.48bC
4 645.50+32.38abA 620.90+5.08bB  613.76+1.00bB
6 648.03+13. 14abA 509.86+8.80cC  620.00+1.32bB
8 636.74+11.37abB 602.93+32.04bC  685.42+6.70aA
10 669.45+9.40aA - 675.10+4. 86aA

W R B AR T ) /NG B 2R AR ) T VR NaCl Ab B2 7] 2 5
Z(P=0.05) Different small letters in the same column indicate the
significant difference among treatment groups with different concen-
trations of NaCl (P=0.05) ; [A4T PRI RE F-RER R A R R
[A] 2% 5 3 (P=0.05) Different capitals in the same row indicate the
significant difference among different samples (P=0.05). —. f{itH
WRAFRFET All of tested individuals died.
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AR, W VAR BEFT 4 1 45 4 B AU Nat & i i 1
2 f4 g« kg™' NaCl B3 4500, ARG B2 0 FFT-4
BRI Na* & & 0 38 5 T R REFF 4 i 22 Fnnt
Y Na* S W i K T )54 M 7E 6 g + kg™ NaCl
JR3E ST, ARRE f5 4 v 2R T Y Na® % i 34 A
I, VA BT A T AR P Y Na® 5 = B (K, AR REFT I
AR (Y Na* 55 5 24 5 ey, TRV AR HE T4 i 25 )
Na' & HH 5 76 8 g - kg™ NaCl bl 54 °F , gk
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Table 5 Comparison of K* and Na* contents and K*/Na* value in different parts of grafted seedling of Hibiscus syriacus L., cutting seedlings of
H. syriacus and H. hamabo Sieb. et Zucc. under NaCl stress with different concentrations'’

NaCl ik RIFTRERB K* S0/ g - ) IR G B Na® /g - g AR K*/Na®
/g - kg K* content of different samples Na* content of different samples K /Na® value of
Conc. of different samples
NaCl Gs Cs Ch Gs Cs Ch Gs Cs Ch
# Root
0(CK) 9.85+0.39bcA 10.25+0.19bA  9.01£0.24cB  1.84+0.14dB  1.63+0.22dB  2.30x0.17eA 5.38 6.36 3.93
2 11.20+0.32aA  11.62+0.27aA  6.89+0.30dB  4.64+0.29cA 3.4120.18cB  2.48+0.18eC 2.42 3.42 2.78
4 10.20+0.35bA  10.00+0.62bA  9.15+0.32¢B  4.76+0.21¢B  5.20+0.25bA  3.49:0.24dC 2.15 1.93 2.62
6 9.26+0.27¢B  7.65+0.55¢C 11.28+0.17aA  6.01+0.28bA  6.23+0.39aA  4.72x0.28cB 1.54 1.23 2.39
8 7.15+0.24dB  6.52+0.34dC  9.86+0.35bA  6.18+0.28bB  5.55+0.29bC  7.58+0.28aA 1.16 1.18 1.30
10 7.48+0.26dB - 9.43+0.22bcA  7.33+0.22aA - 5.68+0.22bB 1.02 - 1.66
2% Stem
0(CK) 7.97+0.29bA  7.83+0.28bA  5.16+0.14eB  0.69+0.08cB  0.47+0.08eB  1.10+0.06dA  11.69  16.81 4.71
2 10.01+0.28aA  10.60+0.40aA  5.93+0.20dB  1.11+0.06bB  0.95+0.16dB  1.73x0.10cA 9.06 11.41 3.43
4 9.92+0.31aA  10.30+0.45aA  7.15+0.28cB  1.13+0.10bB  2.07+0.13cA  2.06+0. 14cA 8.82 5.10 3.48
6 9.79+0.61aA  7.03+0.43cC  9.30+0.41aB  1.80+0.13aB  3.64+0.24bA  3.87x0.28aA 5.44 1.93 2.41
8 8.20+0.27bA  5.26x0.28dB  8.01+0.29bA  1.73x0.11aC  4.45:0.46aA 3.25+0.18bB 4.75 1.19 2.46
10 5.02+0.43¢B - 8.47+0.25bA  1.89x0.17aB - 3.37+0.32bA 2.65 - 2.52
I Leaf
0(CK) 9.49+0.27eC  11.36+0.25bB 13.16+0.75cA  0.36+0.07dB  0.30+0.07¢dB 1.81x0.16dA  27.21  34.75 7.31
2 11.21+£0.36dC  12.12+0.24bB 12.96+0.51cA  0.37+0.08dC  0.74x0.13cB  2.18+0.12dA  31.46 16.73 5.94
4 12.03+0.27dB  12.16+0.39bB 13.99+0.79bA  0.49+0.06dC  1.88+0.33bB  3.00+0.20cA  24.62 6.57 4.69
6 14.71+0.51¢C  15.91+0.57aB 16.14+0.60aA  1.63+0.35¢C 11.20+0.81aA  4.81+0.16aB 9.25 1.42 3.35
8 20.91+2.08aA  15.69x1.16aB 14.34+0.56bB  4.71+0.61bB 10.80x1.45aA  3.50+0.24bcC  4.53 1.46 4.08
10 16.04+0.23bA - 12.69+0.22dB  8.26+0.99aA - 3.85+0.26bB 1.96 - 3.30

D Gs: RMEIGIET Grafied seedling of Hibiscus syriacus L.; Cs: AREFHHTE Cutting seedling of H. syriacus; Ch: HFEAMEITHE Cutting seedling of
H. hamabo Sieb. et Zuce. [RIFFRARE /NG F1 8 AN ) i 2 e B NaCl b3 4H (3] 25 57 @ % (P =0. 05) Different small letters in the same
column indicate the significant difference among treatment groups with different concentrations of NaCl (P=0.05) ; [R47H AR Y KE FH: £ R AR
ﬁ,ﬁg[ﬂ%%jﬁ%@:& 05) Different capitals in the same row indicate the significant difference among different samples (P=0.05). —: LS LSFiw T i Re

FRAET All of tested individuals died.
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