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Abstract ; Taking salt tolerant Zoysia japonica Steud. Z011 and Z015 and salt sensitive Z. japonica 7004
and Z103 as research materials, changes of Ca®* and H* flow in different root zones and distribution of
Ca”* in roots of Z. japonica under NaCl stress (200 mmol + L' NaCl) were analyzed by using non-
invasive micro-test technique and X-ray energy spectrometer. The results show that under the condition of
the control, Ca* in meristem zone, elongation zone and maturation zone of root tips of four Z. japonica
materials are mainly efflux, in which the average of Ca* flux in meristem zone is obviously higher than
those in elongation zone and maturation zone, and the average of Ca’* flux in meristem zone of salt
tolerant Z. japonica is obviously higher than that of salt sensitive Z. japonica; after NaCl stress, in
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general , Ca™ in three root zones of salt tolerant Z. japonica turn from efflux into influx, while only Ca® in
maturation zone of root tips of salt sensitive Z. japonica turn from efflux into influx, and more Ca®" influx
is involved in ion regulation in salt tolerant Z. japonica than in salt sensitive Z. japonica. H" flow of salt
tolerant Z. japonica 7Z011 is remarkably different from those of the other three materials, and under the
condition of the control, H" in three root zones of Z011 are all influx, while H" in three root zones of the
other three materials are weak influx or efflux, and their averages of H* flux are evidently lower than that
of Z011; after NaCl stress, H" influx in three root zones of Z011 evidently decrease, while H" influx or
efflux in three root zones of the other three materials also decrease, but the differences are not significant.
The scan results show that in general , after NaCl stress, the relative contents of Ca™ in epidermis, cortex
and stele of roots of four Z. japonica materials significantly decrease, and show a tendency to first
decrease and then increase with the elongation of treatment time; there are differences in relative contents
of Ca® among epidermis, cortex and stele of roots of the same material, but the segmentation effect is not
evident. The comprehensive analysis result shows that salt tolerant Z. japonica have a stronger Ca’*
regulatory ability, meristem zone is the key regulatory zone for Ca®* to participate in ion balance under
NaCl stress, and roots of Z. japonica have no segmentation effect on Ca’ or the segmentation is not
evident. In addition, salt tolerant Z. japonica Z011 may have a different H" regulatory mechanism from

%31 &

the other three materials.

Key words: Zoysia japonica Steud. ; salt tolerance; Ca*; H*; ion flow; ion distribution
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Fig. 1 Changes of Ca* flow of three root zones of Zoysia japonica Steud. with different salt tolerances under NaCl stress

F1 NaCl 8 TAE MR E%E 3 MRR AT Ca i (X2SE) Y B
Table 1 Averages of Ca** flow of three root zones of Zoysia japonica Steud. with different salt tolerances under NaCl stress ( X+SE) !

I X Ca® JiH/ (pmol + em™2 + 571 K IXOEY Ca® Fi#E/ (pmol » em™ + 571 BEBUX R Ca? i/ (pmol + em ™2 - 57!

+ *4‘ Average of Ca* flux in meristem zone Average of Ca* flux in elongation zone Average of Ca* flux in mature zone
Material CK T CK T CK T
7011 79.85+21.93 -5.41+2.75 8.07+2.09 -2.23+1.46 5.84+1.39 -2.53+0.83
7015 63.79+16.89 -1.59+1.25 8.50+3.79 -1.47+0.47 2.76x1.61 -2.00+0.45
7004 24.42+5.71 -0.05+2.21 3.49+4.19 -0.86+1.45 3.27+1.08 -1.67+1.93
7103 28.43+18.57 0.12+0.62 3.12+1.66 -0.55+0.95 3.67+0.89 -1.08+1.63

D CK; %2 The control group; T: 200 mmol - L™! NaCl ZbBE#H Treatment group of 200 mmol + L™! NaCl.
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Fig. 2 Changes of H* flow of three root zones of Zoysia japonica Steud. with different salt tolerances under NaCl stress
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F2 NaClBMETAREMHAHEZE 3 MR AT H fR#E (X2SE) Y

Table 2 Averages of H* flux of three root zones of Zoysia japonica Steud. with different salt tolerances under NaCl stress (X+SE) "

A X3 H JH/ (pmol + em™ - s7")

R XS H 9/ (pmol + em™ -+ s71)

FRIXSF-2 HY 38/ (pmol + em™ - s7!)

M-’H Average of H flux in meristem zone Average of H* flux in elongation zone Average of H* flux in mature zone
Material CK T CK T CK T
7011 -3.57+1.06 -0.29+0.27 -3.28+1.30 -0.20+0.12 -2.30+1.03 -0.12+0.10
7015 -1.34+1.36 -0.15+0.05 0.39+0.30 -0.04+0.06 0.24+0.18 -0.03+0.04
7004 -0.58+0.56 -0.01+0.04 0.03+0.55 -0.03+0.01 -0.15+£0.49 -0.05+0.04
7103 -0.03+0.07 -0.01+0.03 0.12+0.09 -0.03+0.06 -0.45+0.20 -0.07+0.03

1>CK; Xt B84 The control group; T: 200 mmol - L~' NaCl Zb¥E2H Treatment group of 200 mmol « L™' NaCl.
group group

NaCl AbFRZH , MR ER45 265 7011 3 AMRIX HY P4 B
EES, HoAl 3 AR 3 AR X HT 1 P A HE
AT FEEE M85, 122 AN W (18 2-A2, B2,
C2) ;M ER L4528 2011 3 AR X V-3 H* it 5 X 1
HAW 225, oA 3 AR AR IXOP Y H i 5
XFREZH I I 22 5, LR 4526 %5 2011 F1 2015 3 4>
HRIXOP-34 H i 5 fEh 452655 7004 F1 2103 ToH B
25 HLAHERT, Mt Eh 45285 2011 S5 HAh 3 AR}
A RE AR H A BLE] , R £R A R 5 SR b1
BHE H R Dy A 22 5
23 NaClfME TARMBEBELZERAEARFAEHLR
R Ca® 937

R T 2T AN R i 70 235 2% B AR AR R A X
Ca™ fETE X FRVE T, A (AT 3 AN 2R NaCl iy
HFRARE Z AR Ca™ AR E B ES T
FE L SIS R L 3 A AE R LA 3,

SEHSR TR BE EE, SX (A 0 d)
AHEE,200 mmol - L™ NaCl 4bH 5 4 4~ 25 25 55 b4 AR
FEAFLLUh Ca™ AHXS & i B 2 (P<0.05) FEAI%, 2
i 75 A ST ) ) R e Bk SRR AR T R e B 5
Hopth 3 AR L, ER S5 2 5 2103w Ca™ M &
AR, BAEANEE 20 d B 36 K L 2 Ca® MG 5%
PR B 5 XTI 2 R, PR Ca® AR i
H TR, B A R A (A SE K i £R 45 28 B 2015
RAEFR L Ca® MX F AL 6 d ik E
(14.75% ) i H e 2 e DL R i £ 45 26 55 7011 i
TR S5 2 B 7004 MR R AR AL Ca® AR 5 i AEAL
P20 d AP 1 FN 6 d BEA TR, TEALEE O d, Tk
PR 2015 IR AN F A LU Ca® FXT Fr it MR Fz B2
JE BRI B W T = R FoAh 3 AR RE R
IR BB AR A B AR R B SR AT R Ca™ A 5
VAR AT R e (TR B R oA () G R 2

®£3 NaClME TARMRBLELERRARE  EEMPHFR Ca> HI &2 (XSE) Y

Table 3 Relative contents of Ca”* in epidermis, cortex and stele of roots Zoysia japonica Steud. with different salt tolerances under NaCl stress

(X+SE)Y

7011 RRIHA T Ca® MIX &8/ %
AbBRAS ]/ d

Relative content of Ca®* in different tissues of Z011

7015 RIEIZHHE T Ca® HIX & 8/ %

Relative content of Ca®* in different tissues of Z015

Treatment time

i Epidermis HzJZ Cortex H14E: Stele e Epidermis 2 JZ Cortex FitE Stele
0 20.95+0.55aA 16.50+1.41aB 13.26+1.33aB 15.95£1.09aB 18.81+1.10aAB 20.73+1.93aA
1 3.11+0.49bA 1.75+0.09bB 0.18+0.05¢C 4.90+0.45bA 2.24+0.90bB 1.95+0.35bB
6 3.12+0.77bA 1.23+0.51bB 0.20+0.05¢B 14.75+1.87aA 1.03+0.13bB 0.17£0.02bB
20 3.82+0.44bA 3.89+0.91bA 4.47+0.54bA 7.13+1.14bA 3.34+0.61bB 3.26+0.87bB

7004 ARIRIHLF Ca® MK & 2/ %
LB A /d

Relative content of Ca®* in different tissues of Z004

7013 RRIHLS R Ca® MR &/ %

Relative content of Ca®* in different tissues of Z013

Treatment time

F % Epidermis J2JZ Cortex A Stele FH Epidermis J2JZ Cortex 1T Stele
0 24.03+1.62aA 14.37+1.25aB 13.42+1.35aB 5.15£0.71aA 4.37£0.78aAB 2.50+0.43bB
4.68+1.07cA 3.31+0.54bcAB 2.02+0.36¢B 2.69+0.44bA 2.00+0.28bA 1.58+0.43bA
6 2.67+1.20cA 1.52+0.48cA 0.57£0.25¢A 3.27+0.60bA 1.65+0.24bB 0.45+0.03bC
20 11.07+0.96bA 5.21+0.54bB 7.15+1.22bB 5.15£0.57aA 5.46+0.56aA 7.71x1.34aA

D @3 PR RN SB35 [l — 2 2R [) b B ] ) 2% 55 5 2 (P<0.05) Different lowercases in the same column indicate the significant ( P<0.05)
difference in the same tissue among different treatment times; [ 47 H AN [6] K5 20 6 7R [R] — Ab BRI [A]AS [A] 41 410 22 5% 2 3% ( P<0.05) Different

uppercases in the same row indicate the significant ( P<0.05) difference among different tissues at the same treatment time.
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A,B,C,D: 43519 2011 7015 2004 F1 2103 (4R & Roots of Z011, Z015, Z004 and Z103, respectively. 1: A3 M UI T (55 Sk KR L H M HZ)
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