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Abstract: Taking two new lines of “Nanyang No. 1”7 and “Nanyang No. 2”7 of Populus spp. as the
experimental materials, differences of growth and content and transport of ions (N, P, K*, Na*, Ca™,
Mg™* and Cl7) in different organs of cutting seedlings of two lines were researched under NaCl stress with
different concentrations (0, 75 and 150 mmol - L™'). The results show that with rising of NaCl
concentrations, dry weight per plant of two lines and root-shoot ratio of “Nanyang No. 1”7 are gradually
reducing, but root-shoot ratio of “Nanyang No. 27 appears the trend of firstly increasing and then
reducing; in root, new branch and leaf of two lines, contents of nutrient elements all are gradually
decreasing except P and Mg®*, and contents of Na* and CI” and ratio values of Na*/K* and Na*/Ca®" are
gradually increasing but their increasing ranges are the highest in root and the lowest in leaf. Under stress
of 150 mmol-L™" NaCl, dry weight per plant and root-shoot ratio, contents of N, P, K", Ca’" and

FEE; 2012-03-20

E2WE . ERAIE Rk BHFE 028 3535 H (200903001-05 ) 5 %+ =7 Bl 2 #3130 H (2011BADI3B09 ) 5 YL.I54 BF4 3 1331
%55 H ( BE2010305 ; BE2011368)

EER . AL 22(1987—) , L, INARITAK N B H0F5E 4, 3228 R R it A B A3 T A W0 24 BOAF 9T

J)lﬁ{ﬁﬁ:% E-mail; sea@ njau. edu. cn



64

W) B8 IR 53R 5 o 4R

Mg”" in root, new branch and leaf of two lines all are the lowest, and contents of Na® and CI™ and ratio
values of Na*/K" I Na*/Ca" all are the highest with the significant difference compared to the control.
Under NaCl stress, the relative selectivity ratio RSy, y,. and RS . \,. of ion transporting from root to new
branch and from new branch to leaf of two lines almost are lower than those of the control, in which,
RSy, \.» and RS .. \,+ from root to new branch all are bigger than those from new branch to leaf.
Generally, under NaCl stress, dry weight per plant, root-shoot ratio, N and P contents, and RSy. \,. and
RS x,» among different organs of “Nanyang No. 27 all are higher than those of “Nanyang No. 17,
while increasing ranges of Na* and Cl™ contents, ratio values of Na*/K* and Na*/Ca® in different organs
of “Nanyang No. 27 all are lower than those of “Nanyang No. 1”. Comprehensive analysis result
indicates that NaCl stress has a certain effect on growth and ion distribution and transport in cutting
seedlings of two lines of Populus spp., but generally, the resistance of “Nanyang No. 2” to NaCl stress is

B2 %

superior to that of “Nanyang No. 17.

Key words: NaCl stress; Populus spp.; root-shoot ratio; ion content; ion transport

Wit A S IR A AR A, 39 R B Ak T 7 K
AP R R A - RSN IR N R 2 —, 15
OEIN A PR (o S N SN DR P2 <o (o = S ol
B P TR, SRR R AR ) 2 ek
B A FH R T AR R i U 1 B M 2 55 A R IR R
Rz —"

b AR A W ) i R 1 o O T AR R X R A
ipri el A DN E N e S RN v P E A S AR B4 S i)
XFAfLRREE D) A EFE 3 . B A A6 8 ot 4 2 W e
FL RS F X B AL B 40 Y L Na® F LB
NEMTHLRAILB BRI YIRS SREWH L,
REBA R GARPERIY , L, 8 1S TR B 2 2%
fife - SRR AL A

WM (Populus spp.) FII& |12 , J& 5 21 i AR 4%
ALK Tl T A B b s, ARk, AT
PP B 5 %5 T B oROR TR 1R, SR A T
FEFE ARG T HA PO £ S5 (b W 1 32 IR
FHRFS100 M2 LA I 40 08 A 9 o 22 T
W15 B 2 57 SRR WSRO R v
NaCl 38 %t 2 A i R AT 2R K DL OR R 3
N S I AT A BC R 52 ) L350 A A b it AL ] F)
S RN £8: it P 114 355 7 B AL SR At S 3 5l

1 ARAn T %

1.1 #F#

P R B 1 57 (Nanyang No. 1) Al
“W# 2 57 (Nanyang No. 2), A B 5RO KR53k
MR TR S R A R A AR, BT IR B 2
30 em ELARZT 1 em BSAEARCAONIRRE, T 2011 4F

3 AFHE T34 20 B A9 B N RAL Rl 2,
REGARM 2 SR B TIREN T ALROLE &EH
35 C B ARRH 24 CHIZMETE R 2 A H W
H W& B, 5 IS i 1/2Hoagland 5 F7 ,

1.2 FHi&

1.2.1 NaCl prit 422  ZHSCHR[ 11 ] E NaCl &b
IR NaCl PARBEAIE X A 1/2Hoagland 5 5+
W, B SRR NaCl By 20 3 43 51 R 75 A1 150
mmol « L™, 5% B AR AN NaCl 9 1/2Hoagland
FEW o, FEREFR 2 A A R T A LR 4 b B
PEAT A AL BE  REALORER 1 BRI, AL EE 12 Bk, B
FHENTHE HE 35 C KRR 24 C AR
PRAA T RE 3%, R FHRD T De e T R R TE 1 IR b 3
W, WhaabBE 21 d J5 RS BRI 6 AR R — 3
) AL 2 FH A A8 A B 1 e 5

1.2.2 REBEFREMNE  FFRACKH 7 AR 5
APPSR OB ST FZEIRK R ik s 1 fg—
BARR B3 ) o AR ZERIH 3 EE 4y, T 110 C AT
10 min J5F 60 °C A& T 98 246 i & 5 70 5Pk it 4%
A B T R T B AR S L
1.2.3 &HF4EmME AKFEMSE NP K Ca,
Mg \Na" I CI™ & & I 5 2 BOSCHR [ 12 ] 1907 00
ISl R —BAREY S 5 o AR B AR RS B 3
4y, T 110 C A3 10 min J5 T 60 C 44T THE
fE TR S HE R IE 60 H 5 ; R BRIV )
TR R R 0.05 ¢ 452 £, 1 3 V(HCIO, ) :
V(HNO,) = 1:3 fIRA I 8 mL HHATIHE , 1H &L
JEHEBE F/KERZE 100 mL, K5 SB[ 13 ] R
H Auto Analyzer 3 AU Bl o3 A A (A8 = AR B S HE
ADWE N S8 5 1 MARGEIR 8 mL #4778,



14 A2, 45 NaCl Mg X 2 g il 2844 7 A2 1 SR P9 135 Az i 1) 32 65
HEARIA N LB TKERZE 100 mL, ZHICH 775 mmol - L7 NaCl AL B AF T “ Fit% 2 57 HIARTE

[13 2% H OPTIMA°2100DV %Y i R & 45 55 7Ol
Z{’;‘E@Z( £ [# Perkin Elmer 2\ 7] ) M5E P Na* K" Ca*
Mg Fr by 2 BROCHR [ 14 ] % 0 & 2200 5 G &
H,
1.3 HIEAIE

R4 ARSI 4 8 7 ik s A 2O AR e
b ASTEES BB Na*/K* B¢ Nat/Ca™ FeAE DL K AS [R] #
B IA] K*~Na* il Ca™ —Na" B T2 5 A X e 860k e %
RS (relative selectivity ratio) ,

RS = AR i/ (AT R+ A |

HISCHR[ 15 ] A] UL . B8 Fis e Bt L % Sy 0 =
PERRE (X/Na™ ) /RS E (X/Na*) . Hr S, ik,
T PR B VR B B R X B s ) Na® B
TR EEmARESE, Rk, SR TE
AR ARBIH AR RSy o = CETAER S Na®/
K*)/(MH Na* /K" ) s HREBAE R SR RS e e = CFT
AR & Na'/Ca™ ) /(AR Na®/Ca™ ) 5 37 A b % 5
MR RSy, = (MR H Na® /K" )/ O A2 A 2% v
Na'/K") ;80 A B0 4% B R 1Y RS nee = (P A
Na*/Ca™) /(G ER & Nat/Ca™)

FIH Excel 2003 % 4-F1 SPSS 16. 0 S8 i143Hr #44:
XS HE AT S A AT, IR A Duncan’ s 2
e ik it AT 25 5 E T

2 HERFMN

2.1 NaCl fMEZT 2 MRt @ R EE E KA

ZAN[AHR B NaCl i AbH 5 2 A dh RT3
B ERAR T it MR R 1,

H1¢ 1 W] UL BB NaCl ¥R 3 55,2 A R0 B
MR BTt B 5 R RS H mtg 2 57 bk T ity
ETCE 157 &AL ) 22 Sk L KO AE X
HE(0 mmol + L™ NaCl) 1 ¥ £ (150 mmol - L")
NaCl ZbHEAF T 2 A Z 6] 19 SRR 1 i 29 % 3
255 AHAEARAEE (75 mmol + L") NaCl Zb¥E 46144
AR R 775 mmol - L' NaCl ALI‘IE%%#FT,“H@
B 157 R w2 57 I BRR T B A 43 1) R BE R B
T 61.3%F21.4% ,

H12E 1 AT UL B NaCl ¥R EE R, “ Rt 1 57
FF4e 1 A AR IEE LU 2 T A, L2 5 0 B I 2 2

FEm v F uf BEAH 22 S5O | 3 T 7E 150 mmol + L7
NaCl ZbFR AT HAR I HO AR 700 iR .25 S A 31 B 3%
Ko FE NaCl 3B 26T “Fitg 2 57 AR L1
BT“HEm 157 KA, 7E 75 mmol - L' NaCl AbFH 5
R, M2 5T MRS EE 157 W
1.39 1%,

F1 FERE(C)NaCl BBt 2 MW@ ER (“HEH51 S M “EiF2
B7) e A% T REMRE LA M (XSD) "

Table 1 Effects of NaCl stress with different concentrations (C) on
dry weight per plant and root-shoot ratio of cutting seedlings of two

lines (“Nanyang No. 1” and “Nanyang No. 2” ) of Populus spp. ( X+
sp)Y

C/mmol - L7! iﬁ%q:ﬁﬁ/g R .
Dry weight per plant Root-shoot ratio

EL7ARE Nanyang No. 1

0 35.59+2.09a 0.38+0.06a

75 13.77+0. 66b 0.28+0.06b

150 7.91+0.78¢ 0.26+0.02b
i 2 5 Nanyang No. 2

0 37.13+2.79a 0.38+0.03a

75 29.18+0. 10b 0.39+0.06a

150 10.30+0.98¢ 0.35+0.03b

D EF AR BN R R 25 B B % (P<0.05) Different small
letters in the same column indicate the significant difference (P<

0.05).
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Table 2 Effect of NaCl stress with different concentrations (C) on contents of N, P, K*, Ca?* and Mg?* in different organs of cutting seedlings
of two lines ( “Nanyang No. 1” and “Nanyang No. 2”) of Populus spp."

N 2 f/mmol - g~! P & /mmol - g~ K* & f&/mmol - g Ca”* & ft/mmol - Mg** & &/ mmol -
C/mmol - 1! N content P content K™ content Ca®* content Mg?* content
R B L R B L B L R B L R B L
®i1% 1 %5 Nanyang No. 1
0 1.95a 1.36a 3.24a 0.14b 0.09b 0.15a 0.64a 0.59a 0.66a 0.35a 0.30a 0.31a 0.06b 0.08a 0.13a
75 1.40b 1.07b 2.21b 0.36a 0.18a 0.15a 0.45b 0.28b 0.53b 0.20b 0.16b 0.29a 0.09a 0.06b 0.08b
150 0.92¢ 0.66c 1.40c 0.11b 0.06b 0.09b 0.19¢ 0.12¢ 0.24¢c  0.10c 0.08¢c 0.13b  0.04c 0.02¢ 0.03c¢
2= Nanyang No. 2
0 2.11a 1.33a 3.37a 0.14¢ 0.12b 0.18b 0.67a 0.57a 0.66a 0.36a 0.34a 0.31a 0.08b 0.08a 0.08b
75 1.89b 1.09b 2.71b  0.47a 0.23a 0.34a 0.63a 0.44b 0.52b 0.34a 0.30a 0.30a 0.1la 0.07a 0.13a
150 0.95b 0.70c 1.68¢c 0.19b 0.07c¢ 0.1lc¢  0.29b 0.16¢c 0.30c 0.1l1b 0.10b 0.12b 0.04c 0.02b 0.04c

DR: 48 Root; B: BiZERi4 New branch; L;
indicate the slgmflcant difference (P<0.05).

#x3 AERE(C)NaCl BB 2 MaH SRR (“EH1

SHN“EH2 5" )IFHEEAEEE Nat#l CIr 22 E

M H Leaf. [RIZ ARG FHEFRR %R B3 (P<0.05) Different small letters in the same column

20 ( X£SD) V)

Table 3  Effect of NaCl stress with different concentrations (C) on contents of Na* and CI” in different organs of cutting seedlings of two lines

(“Nanyang No. 1” and “Nanyang No. 2”) of Populus spp. (X+SD)"

Na* & H/mmol - g’l

Na* content

-1

Cl™ & & /mmol - g C1~ content

C/mmol - L7!
R B L R B L
B4 1 5 Nanyang No. 1
0 0.15+0.02¢ 0.17+0.01¢ 0.13+0.01¢ 0.20+0.01¢ 0.17+0.01¢ 0.12+0.01¢
75 0.58+0.01b 0.30+0.02b 0.27+0.01b 0.68+0.01b 0.27+0.02b 0.27+0.02b
150 0.76+0.04a 0.49+0.04a 0.33+0.02a 0.81+0.06a 0.51+0.04a 0.44+0.01a
F§4% 2 5 Nanyang No. 2
0 0.13+0.02¢ 0.16+0.01¢ 0.12+0.01b 0.19+0.01¢ 0.16+0.01c 0.16+0.01b
75 0.31+0.01b 0.20+0.01b 0.13+0.00b 0.41+0.05b 0.20+0.01b 0.18+0.02b
150 0.74+0.05a 0.45+0.03a 0.31+0.02a 0.80+0.07a 0.50+0.02a 0.40+0.01a

DR, # Root; B: #H4:ki 4 New branch; L: M Leaf. [@31) ARG K/NE

1nd1Late the SIgmﬁcant difference ( P<O0. 05)
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Table 4 Effect of NaCl stress with different concentrations (C) on
ratio values of Na*/K* and Na*/Ca®* in different organs of cutting
seedlings of two lines ( “Nanyang No. 1” and “Nanyang No. 2”) of
Populus spp. !

Na*/K* Al Na*/Ca® HLAH
C/mmol + L-! Na*/K* ratio value Na*/Ca* ratio value
R B L R B L
Fit% 1 5 Nanyang No. 1
0 0.23¢ 0.28¢ 0.19¢  0.43¢ 0.54c 0.41c
75 1.28b 1.08b 0.51b 2.85b 1.92b 0.93b
150 4.00a 3.96a 1.36a 7.07a 6.13a 2.53a
E2 5 Nanyang No. 2
0 0.19¢ 0.27¢ 0.19b 0.36¢ 0.46¢ 0.40b
75 0.50b 0.47b 0.24b  0.91b 0.67b 0.41b
150 2.56a 2.84a 1.30a 2.97a 4.40a 2.47a

DR # Root; B: HA4:47%% New branch; L: M F Leaf. [6%)HAS[H]
/NG TR R R 2575 8 3 (P<0.05) Different small letters in

the same column indicate the significant difference (P<0.05).

#5 AEKE(C)NaCl BHEX 2 MEM @R (“EiF1 8" M“EH2
S'VHEEAEFES FIZH B HE I EF SR ( RSk y,+
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Table 5 Effect of NaCl stress with different concentrations (C) on
relative selectivity ratio of ion transport ( RSy+ y,+ and RS2+ n,+) in
different organs of cutting seedlings of two lines (“Nanyang No. 1”
and “Nanyang No. 2”) of Populus spp. "

RSg+ no+ RS2+ n,+
C/mmol - L'

R—B B—L R—B B—L

M 1 5 Nanyang No. 1
0 1.21a 0.68a 1.28a 0.75a
75 0.84c¢ 0.48b 0.67¢c 0.49b
150 0.99b 0.34c 0.87b 0.41b

Fi#% 2 %5 Nanyang No. 2
0 1.41a 0.69a 1.27b 0.86a
75 0.9%c¢ 0.52b 0.74c¢ 0.61b
150 1.11b 0.46b 1.48a 0.56b

D R—B; MHRFNHT A B4 Transporting from root to new branch; B—L;
M A £ I A Transporting from new branch to leaf. [R%1)H AN
[F] A/ NG R R 22 55 0 3 (P<0. 05) Different small letters in the

same column indicate the significant difference ( P<0.05).
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