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Abstract: The ion concentration and distribution in root tissues of Cyclocarya paliurus (Batal. ) Iljinskaja
seedlings under NaCl stress and Ca’* regulation were studied by X-ray microanalysis technique. The
results showed that under 3.0 and 5.0 g - L™" NaCl stress, relative contents of Na* and Cl~ in different
tissues of root increased, and that of K*, Ca’* and Mg®* decreased. Afier treated by 5.0 g - L™' NaCl
stress and 3.0 g « ™' Ca(NO,),, relative content of Na* reduced and that of K* increased, and the
variation of Cl~ relative content was very slightly. With increasing of NaCl concentration, Cl~ relative
contents in stele and cortex mncreased, most of Na* aggregated to cortex and epidermis. Ratio of K*
transporting from cortex into stele increased, while ratio of Ca®* from epidermis into cortex decreased and
from cortex into stele increased. Under 5.0 g « L™' NaCl stress with high concentration of Ca(NO,),,
the variation of C1~ distribution ratio was not evident, Na* transporting from epidermis to cortex increased
whereas reduced from cortex into stele, and variation of K* and Ca’* distribution ratio was not apparent.
It is concluded that high concentration of NaCl stress disruptes ion balance in root of C. paliurus seedlings
and regulation effect of exogenous calcium (1.0 -3.0 g - L™") is not significant.
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Table 1 Relative contents of ions in root tissues of Cyclocarya paliurus ( Batal. ) Iljinskaja seedlings under NaCl stress and calcium regulation

(X +SD)
g WE/g- L BT IR & /%
T Concentration HA Relative content of ion
B ———— Tissue
ment" NaCl Ca(NO,), Na* K* Cal* Mg a-

Se 0.0 0.0 F} Epidermis 3.84+1.25 41.87 £2.36 29.27 £0.47 9.31 +£0.39 15.71 £0.21
K |2 Cortex 2.67 £0.36 55.00 £2.36 28.01 £2.96 1.48 £0.47 =~ 12.84£1.25
s$H: Stele 12.80 £2.15 33.40 £3.56 38.97 £2.33 6.31+£1.29 8.53+£1.26

S, 1.0 0.0 R Epidermis 11.95 +£2.36 25.26 £2.36 41.95 £2.36 6.66 £0.74 14.18 +1.36
)2 Cortex 6.18 +1.45 46.68 +£0.36 20.49 £0.14 8.91£1.22 17.74 £0.22
ik Stele 14.37 £0.24 23.67 £5.26 44.52 +0.24 6.53 +£0.18 10.92 £1.36

S, 3.0 0.0 2 J¢ Epidermis 11.14 £3.65 33.92£2.03 12.64 £1.59 6.39 +1.25 35.92 +£0.25
)2 Cortex 16.03 +0.85 32.34+2.36 8.14+1.35 5.92x1.74 37.57 £3.69
$1E Stele 20.63 £0.22 22.61 £2.39 20.59 £0.45 6.61 £0.62 29.55+0.55

Ss 5.0 0.0 # K Epidermis 17.44 £1.56 24.84 +1.25 22.11£0.25 2.31 +£0.47 33.30 +0.58
)2 Cortex 12.57 £0.59 32.91 £1.25 10.96 £3.33 2.77£1.36 40.79 +1.46
HikE Stele 15.06 +0.47 30.34 £2.45, 15.06 +£0.47 1.45 +0.78 38.12£2.39

Gy 0.0 0.0 F# ¢ Epidermis 6.83 +0.36 42.21 +2.03 28.79 £1.36 10.15 +4.26 12.02 £2.65
22 Cortex 2.11 +0.26 44.66 +1.59 30.36 +0.25 8.00+2.22 14.87 +2.13
FifE Stele 5.81+2.33 40.76 +£3.56 33.79 £0.13 9.68 +0.62 ©9.96+0.25

C 5.0 0.0 F ¢ Epidermis 23.03 +0.69 18.57 +0.14 10.56 +£3.21 4.12+0.21 43.73 £5.26
FZ 2 Cortex 18.26 +0.85 23.50 +2.36 5.78 £0.53 2.77 +0.18 49.68 +0.17
HifE Stele 17.93+1.24 20.38 £2.29 10.90 £1.28 0.08 £0.01 50.73 £3.26

C, 5.0 1.0 F#J% Epidermis 24.67 £5.36 2.35+0.58 30.28 £0. 14 11.09 +0.28 31.61 £2.31
K )2 Cortex 27.64 +1.68 2.03+1.87 17.14 £0.18 4.27 £0.11 48.92 +8.25
HfE Stele 27.10 £0.77 2.09 £0.21 22.98 +1.57 2.75£0.06 45.08 £1.26

Cs 5.0 2.0 2%} Epidermis 23.04 £2.39 16.08 +0.85 18.08 +2.58 2.56 £1.03 40.24 +1.58
2 Cortex 27.60 +0.69 14.43 +1.36 7.71 £2.36 1.21 £1.25 49.05 +0.87
HitE Stele 24.67 £0.15 2.35+0.21 30.28 £2.63 11.09 +0.87 31.61 £2.69

Cy 5.0 3.0 2 Epidermis 5.59 +£0.36 27.67 £1.69 32.09 £1.69 5.05+1.14 29.60 +2.59
K2 Cortex 11.32+1.26 35.64 +4.26 14.31 £0.11 4.72 +0.74 34.01 £2.31
i Stele 11.98 +2.85 24.61 +2.55 22.59 £2.77 2.08 +0.98 38.74 +1.59

DS #FF-2005 £ 10 F R AITFTR 1, RIS FIZ GA BB ESI2 4 The seeds were collected from Mt. Lushan of Jiangxi Province in
Oct. 2005, which were treated by sulfuric acid and then stratified in wet sand with GA for two months; C.FfFF 2004 4F 10 A 3% H LP6#M , 8
¥ AARJZEM 14 ™ The seeds were collected from Ganzhou of Jiangxi Province in Oct. 2004, which were stratified by wet sand in natural condition

for fourteen months.
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Table 2 The ratios of Na* , K* and Ca®* in root tissues of Cyclocarya paliurus ( Batal. ) Djinskaja seedlings under NaCl stress and calcium

regulation
Wepg/g- L7} REPHETFIL ERETHETR R T I
yis: Uik Concentration Ion ratio in epidermis Ion ratio in cortex Ton ratio in stele
Treatment!
: NaCl Ca(NO;), Na*/K* Na*/Ca®* Na*/K*  Na*/Ca* Na*/K*  Na*/Ca®*
S 0.0 0.0 0.09 0.13 0.05 0.10 0.38 0.33
o S, 1.0 0.0 0.47 0.28 0.13 0.30 0.61 0.32
* S, 3.0 0.0 0.33 0.88 0.50 1.97 0.91 1.00
- S, 5.0 0.0 0.70 0.79 0.38 1.15 0.50 1.00
Co 0.0 0.0 . 0.16 0.24 0.05 0.07 0.14 0.17
(of 5.0 0.0 1.24 2.18 0.78 3.16 0.88 1.64
C, 5.0 1.0 10.50 0.81 13.62 1.61 12.97 1.18
C, 5.0 2.0 1.43 1.27 1.91 3.58 10.50 0.81
C, 5.0 3.0 0.20 0.17 0.32 0.79 0.49 0.53

DS #FF 2005 410 AR ARSI, BRMEHZGA BB YER 2 1 The seeds were collected from Mt. Lushan of Jiangxi Province in
Oct. 2005, which were treated by sulfuric acid and then stratified in wet sand with GA for two months; C T 2004 4210 H R BTLFEEMN I8
YWERER 14 1 H The seeds were collected from Ganzhou of Jiangxi Province in Oct. 2004, which were stratified by wet sand in natural condition
for fourteen months.
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Table 3 Ratio of ion relative contents among different tissues in root of Cyclocarya paliurus ( Batal. ) Tjinskaja seedlings under NaCl stress and
calcium regulation

WHE/g - L7 BESREPETHY &R LE AL R R AR S B HE

= sl Concentration Ratio of ion relative content in cortex to epidermis  Ratio of ion relative content in stele to cortex

hid Treatment")

. NaCl Ca(NO, ), Na* K* Cca’t  Mg* Cl- " Na* K* ca’* Mgt Cl-
So 0.0 0.0 0.70 1.31 0.96 0.16 0.82 4.79 0.61 1.39 4.26 0.66
S, 1.0 0.0 0.52 1.85 0.49 1.34 1.25 2.33 0.51 2.17 0.73 0.62
Sy 3.0 0.0 1.44 0.95 0.64 0.93 1.05 1.29 0.70 2.53 1.12 0.79
S3 5.0 0.0 0.72 1.32 0.50 1.20 1.22 1.20 0.92 1.37 0.52 0.93
Co 0.0 ° 0.0 0.31 1.06 1.05 0.79 1.24 2.75 0.91 1.11 1.21 0.67
C, 5.0 0.0 0.79 1.27 0.55 0.67 1.14 0.98 0.87 1.89 0.03 1.02
(0% 5.0 1.0 1.12 0.86 0.57 0.39 1.55 0.98 1.03 1.34 0.64 0.92
G, 5.0 2.0 1.20 0.90 0.43 0.47 1.22 0.89 0.16 3.93 9.17 0.64
Cy 5.0 3.0 2.03 1.29 0.45 0.93 1.15 1.06 0.69 1.58 0.44 1.14

DS &7 2005 4E 10 AR BILAES L, BMGHZ CA MBI B2 4 B The seeds were collected from Mt. Lushan of Jiangxi Province in
Oct. 2005, which were treated by sulfuric acid and then stratified in wet sand with GA for two months; C.fpFT2004 410 AR BILHEEN I8
¥ 4REM 14 A B The seeds were collected from Ganzhou of Jiangxi Province in Oct. 2004, which were stratified by wet sand in natural condition

for fourteen months.
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RE BT BARTN E , BEE NaCl ¥R 95 In, B
AR RE C1” B 25 K Na* JIRTER
JER AR B b KT BB R HE A PRI H R R
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APRERRBD . RIELBLE RV HE, R
YrEAE KR REA R 1.0g - L7

T T, it
FARHEREZERBER, 3.0 g+ L7 Ca(NO, ), M
&, Na™ BHEXS&2 REAIR, K BOHE X S B,
Ca’" (AT & BHEACRAE, Mg®* (AR & B AR (h 52
AEZ AEWREE Ca(NO, ), X C1™ BAERS & 0
B/, RASNRESRELRHE K™ BB, Xt Na* 4 8 &
AR, X CLUT/EFIA T 2. MREARAH
Na* /K" {ERINTERIKE Ca(NO,) AL T HEH
FEFHE Ca(NO; ), b B R W/ B 5 7 7 Wk B
Ca(NO, ), J1 F,Na"/Ca’ (A B EFIR. AR
G, C1™ K970 b R AL AW S s Na ™ oy 22 B
AR ER RN, MR AT 8 TR KT 1
ST AL A K Ca® " 1 B HEA AL 943 A7 EL
LR (Co) 3T Mg™™ B4 7 L R AL R I,
HAWE . XS, EEARWKEE Ca(NO, ), 4bFH
H1,3.0 g - L™ Ca(NO; ), 4b BB 4 i B 5 SR A
2,

BRI BRI A AR HE

Ehra Y N ARE LT 3 A — 2
HEEE NS BEAEEN Na* fl Cl- 340 %
PR, R BRSNS, AR R RS
WRER Na* F1 C1” T TR EFR LR R,
EREYENEFRITEN TR, ATiZmEAR R
H s TR B R B SR A R 1 K S AT A i R
YR R XK MR, B Y & AT 8,
YEH DL X - R BEIS M X 2 Hr ik K R, @WK AF
NaCl i F , fHAHF B AR B ARARF AR
B mHEEHEA, Na* fil C1- iR
REMRR, K'.Ca®" & Mg® W B T Mk,
FO LR M e O TR A IR ;5.0
g L' NaCl A F A 3.0 g - L' Ca(NO,), /5,
Na* FERFE B2 B AL AT & 2 B B MK LK
RAR T AN, B C1™ e R B L K 2 A0 v A g AR ke
SRARIEE, ST A S A e A S5 M NaCl
ot AR A A AU T4 A S R E R o

TR R I, TR F R IMSMNRES , Hk
BRAHEWRENSR, X2 T Cl7#@ad st
IRk —FIMEX — R R R AR R FA
La, BAERAREE, MALKRERXE, W
K 5.0 g - L™'NaCl 438 T, SN RS REXT Na* j= 4k
—ERMRIVE R, R KT B, B i F X Cl™ i1
FAEE /N, BB Ca® MEEAARH S .
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