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Effects of NaCl stress on growth and physiological-biochemical indexes of Iris lactea var. chinensis
ZHANG Ming-xuan, HUANG Su-zhen” , SHENG Ren-li, YUAN Hai-yan (Institute of Botany, Jiangsu
Province and the Chinese Academy of Sciences, Nanjing 210014, China) , J. Plant Resour. & Environ.
2011, 20(1) . 46-52

Abstract; Taking 1/2Hoagland solution as basic culture solution, effects of 1, 2,3, 4,6, 8 and 10
g - L' NaCl stress on some growth and physiological-biochemical indexes of Iris lactea Pall. var.
chinensis (Fisch.) Koidz. seedling were researched by hydroponic culture method. The results show that
with rising of NaCl concentration, height and root length, dry weights of above-ground part, root and
whole plant of I. lactea var. chinensis seedling decrease gradually, but height and dry weights of above-
ground part and whole plant are significantly higher than those of the control under 1 g « L™" NaCl stress.
With rising of NaCl concentration and prolonging of stress time, relative conductivity and MDA content in
leaf of I. lactea var. chinensis seedling appear the trend of increasing gradually. In which, relative
conductivity increases slightly but has no significant difference with that of the control under 1-4 g « L'
NaCl stress for 7 or 14 d, and also, MDA content has no significant difference with that of the control
under 1-8 g - L' NaCl stress for 7 d. Contents of chlorophyll and proline and SOD activity in leaf appear
the trend of increasing firstly and then decreasing, and these indexes reach the highest values under NaCl
stress for 14 or 21 d. With rising of NaCl concentration, proline content and SOD activity increase
continuously and generally are significantly higher than those of the control. Chlorophyll content appears

Wi B 2010-05-12

BEE£UWH . BRARF2EIE B H (30771520)

TEE . SRUIAT (1985—) , 3, VLI M 0N B0 R, S I B A b 5 % D300 M 5
V@ 5/E# E-mail: hsz1959@ 163. com



514

SREIEF, 2 NaCl Wit xf B e A 1< K A PR A= A 38 B i) 52 )

47

the trend of increasing under low concentration and decreasing under high concentration with rising of
NaCl concentration, in which, that is the highest of treatment groups with 3 and 4 g - L' NaCl. Soluble
protein content of every group under NaCl stress is not significantly different with that of the control at the
7th or 14th day, but that appears the trend of increasing under low concentration and decreasing under
high concentration at the 21st day with rising of NaCl concentration, while that decreases gradually at the
28th day with rising of NaCl concentration. Overall, NaCl stress with low concentration and short time
has an un-obvious inhibition effect or even a slight promotion effect on growth and metabolism of I. lactea
var. chinensis seedling, while the inhibition effect of NaCl stress with high concentration and long time is
obvious. As survival of all treated seedlings after the experiment finished, and combining with
determination results of growth and physiological-biochemical indexes, it is preliminarily concluded that
I. lactea var. chinensis has a stronger resistance to NaCl stress.
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Table 1 Effect of NaCl stress with different concentrations on growth indexes of Iris lactea Pall. var. chinensis ( Fisch.) Koidz. seedling (X =

Flim/g  Dry weight

Hi #5453 Above-ground part

R Root 48 Whole plant

sD)V
:NaClEﬁﬁ%l 5/ em HRAL/em
(:f?fﬁ/g ‘L . Height Root length
Cone. of NaCl
0(CK) 20.2+1.0be 16.4+0.5a
1 22.7+0.4a 14.8+0.6b
2 21.1+0.9b 15.2+0. 6ab
3 18.7+0. 8¢ 13.9+1.0b
4 16.5+0.8d 12.1+£0.6¢
6 16.1+1.2d 10.8+0.4¢
8 15.6+0.9d 9.0+1.0d
10 13.9+0. 6e 8.2+0.7d

0.172+0.006¢
0.198+0.004a
0.184+0.005b
0.168+0.005¢
0.149+0.006d
0.129+0.004e
0.118+0.006e
0.092+0. 005f

0.081+0.004a
0.077+0.003a
0.064+0.004b
0.060+0. 004b
0.052+0.005¢
0.046+0.003¢c
0.041+0.003d
0.035+0.002d

0.253+0.010b
0.275+0.006a
0.248+0.008b
0.228+0.008¢
0.201+0.009d
0.175+0.006e
0.159+0.011e
0.127+0.010f

D RS AR R NG TR R 25 5 B 35 (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 on
chlorophyll content in leaf of Iris lactea Pall. var. chinensis ( Fisch.)
Koidz. seedling"

NaCl JFi &+ AT A3 P e 5 2 Y 5 /g - g7
W /g - 1) Chlorophyll content at different stress times
Cone. of NaCl 74 14 d 21d 28 d

0(CK) 1.89¢ 1.96b 2.02d 2.11d

1 1.91be 1.99h 2.30b 2.16¢d
2 1.96bc 2.02b 2.33b 2.21be
3 1.98ab 2.14a 2.51a 2.25ab
4 2.06a 2.20a 2.35b 2.30a

6 1.96bc 2.01b 2.29bc 2.15¢d
8 1.75d 1.94b 2.29bc 1.93e
10 1.73d 1.96b 2.21c¢ 1.72f

D [ G R ] /NG R SRR 22 57 83 (P<0.05) Different small
letters in the same column indicate the significant difference (P<

0.05).
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Bt 25 300 P ) 9 S (21 28 d) I A1 S 1
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xR AY 2. 39 4%
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LR Y i O T N Y Y N N T S
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Table 3 Effect of NaCl stress with different concentrations on relative
conductivity in leaf of Iris lactea Pall. var. chinensis ( Fisch.) Koidz.
seedling!

p— S MR R R H /%
Wﬁi/g L1l Relative conductivity at different stress times
Conc. of NaCl 74d 14 d 214d 28 d

0(CK) 14.46b 15.35d 14.12¢e 15.79¢
1 15.10b 15.47d 17.24d 19.95e
2 15.30b 15.82d 18.11d 19.49e
3 15.91b 15.35d 18.27d 20.39de
4 14.70b 16.69¢cd 18.91cd 22.15d
6 16.17b 18.45¢ 20.59¢ 26.40¢
8 16. 60ab 21.10b 25.88b 33.67b
10 18.39a 25.52a 33.93a 37.76a

D EFIFRATE NG R R R 22 5 13 (P<0. 05) Different small
letters in the same column indicate the significant difference ( P<

0.05).

2.2.3 MAMARESZH A A EWEE NaCl
iR e KT i 4l I IR B s LR 4, R
4R WL 1 882 g - L7'NaCl i ab3 7 d, D4
I il 2 R W AEG T BEH 25 5 R B 35 PRk =2
AN, 4540 BRZE TS [] f6) &b 33 1] 5 1 40 8 1 A 0 4
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Table 4 Effect of NaCl stress with different concentrations on proline
content in leaf of Iris lactea Pall. var. chinensis ( Fisch.) Koidz.

seedling!

NaCl & R[5 3 B TR B R I & 1/ g - g7
el g - L1 Proline content at different stress times
Cone. of NaCl 74d 14 d 214d 28 d

0(CK) 115.67ef 131.44¢ 127.75f 110.61f
1 112.17f 138. 65ef 134.37ef 120. 74f
2 111.39f 145.07ef 136.51ef 135.34e
3 125.21de 156.17e 145.85e 142.74e
4 133.78cd 196.09d 209.91d 188.10d
6 138.45¢ 223.73¢ 223.15¢ 201.93¢
8 152.08b 246.90b 293.44b 232.30b
10 176.03a 263.84a 374.44a 284.68a

D )5 s R 1 /NG b R 22 5 8 % (P <0.05) Different small
letters in the same column indicate the significant difference (P<

0.05).

2.2.4 3AHZB(MDA)AE0FHa AFEERE
NaCl B8 450 T S 4l i v 7 (T8 8 (MDA) & i
WS, MRS WTUEH, S MDA &34 -
BiEi NaCl Jo B¢ B 114 12 i R A B AsF [) f4) S8 < g 388
FHREHEE 1 ~8 g - L' NaCl a3 7 d, MDA &
SRR R AN M AR 10 ¢ - L7 NaCl
JipiE AL EE 28 d, MDA & 5 KR, o %F FEAY 1. 860
i, 25 TR

DL bS48 S0 S i 4 VAR P 248 R B Jo ok
ALY TR BE 32 3] NaCl 38 v 5 0 pip38 B a] 1) 30 5%

NaCl JPir38 X5 5y i 4y i i mT 95 1 2 1 B 35 £ 1) 52 i)
WFEK6, H1~10 g+ L 'NaCl fiakbse 7 5% 14 d, %%
Ab PR Th i ) v O R 0 AT M R A AT
Xf BREE 5 % B R, 1 ~6 g+ L' NaCl ria 4b 28
21 d, By 4y v it 9 R] R AR A Y TR
W, Hod 3 g - L7 NaCl &b H 4 fie &, 15 314,28
mg - g ;8 ~10 g - L' NaCl 5403 21 d, M H 1
ATV T S KT IR, ELR % NaCl T i ik
FEM LR ANBIR /N, Bhia A BE 28 d, 45 A FRA Y AT
PEAE 0T I T 0 BB I NaCl 5T 6 v B Y 42
AW/, Hod B 10 g - L7 NaCl i kb2 28 d,
B AT AR B BRI, SO X IR 80.9%
DL 125 500 BT A o o ik R 1) ] ) NaCl
A BT By i i AT A B O AR 2R Y R e AN
K2 FEHEH ; BATE NaCl a8 i 52 F 38
] A B — @ FEEE S (8 ~10 g » L™'NaCl 138 21 d 5
3~10 g - L' NaCl 1381 28 d) , S 40 i A i ml i
PEAE BTG U AR A 52 3 W) g 3o, 3R ) 5 i
Xf NaCl Bl AT — & BT 527
£6 RRBRE NaClBHET DA B A TR LR &R & R0
;‘;{?e 6 Effect of NaCl stress with different concentrations on soluble

protein content in leaf of Iris lactea Pall. var. chinensis ( Fisch.)
Koidz. seedling"’

], NaCl I3 v B R 5 i i T B . MDA 2 Bt NaCLERE TG T B 10 g -
. p T — - . = e Ve /g - 1! Soluble protein content at different stress times
=) 1 & S £ bt B > £
Z,Eprﬂiﬁ@ﬂ%ﬂﬂﬁﬂﬂﬂﬁﬁﬁﬁigﬂﬁ,*E**X?UE’J@J Cone. of NaCl 74 14 4 21 d 28 d
EdHOR, 0(CK) 3.93a 3.80a 3.90¢ 4.04a
. 1 3.91a 3.79a 4.00c¢ 4.02a
£s | RRREKE NaCl BT B4 HITH =B (MDA) &4 ) vorm 380e 415h 3080
=2 Hn
Table 5 Effect of NaCl stress with different concentrations on MDA 3 3.90a 3.79a 4.28a 3.8%bc
content in leaf of Iris lactea Pall. var. chinensis ( Fisch.) Koidz. 4 3.90a 3.78a 4.26ab 3.79¢
. 1)
seedling 6 3.91a 3.76a 3.92¢ 3.65d
NaCl Gt AN G ] MDA 9552/ umol - g~ 8 3.92a 3.74a 3.72d 3.58d
W /g - L7 MDA content at different stress times 10 3.93a 3.79a 3.65d 3.27e
Cone. of NaCl B N
one. on 7d 14.d 21d 28 d D [FIF AR /NG F R R R 22 53 53 (P<0.05) Different small
0(CK) 16.51hb 17.56d 18.47d 18.90g letters in the same column indicate the significant difference ( P<
1 16.78b 19. 10cd 20.48¢ 22.14f 0.05).
2 16.49b 20.08bc 21.65¢ 24.55¢e
3 16.93b 20. 15bc 21.49¢ 24.89%¢ 2.2.6 gﬂ—;@i,{}c%ﬂi,m%( SOD) 7& M 8 % v NG|
4 16.79b 20.67abc  21.96¢ 28.67d N e e N "
B FE NaCl [t 25 i g 1 R
' 1070 20.67abe 2196 2O kR NaCl MM T IATHTE H SOD R R
=Ly, 25 o
8 17.92b  21.75ab  25.82b  32.48b W7, BT AU, B NaCl i e A8 &, i
10 20.93a 22.48a 28.95a 35.16a

DREIFI P ARF /NG F iR R ZE 5 B (P<0.05) Different small
letters in the same column indicate the significant difference (P<

0.05).

LA R SOD YEPER EAR G B L g - L
NaCl B AbFE 28 d J5 SOD ¥ M W& A T % BE 41, Hifth
5 AbFEZH AS 5] 30 B5F (8] B9 SOD ¥4 4 447 3 1 %o B, G
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HAH 10 g - L' NaCl i 4b 3 14 d, SOD JFEPEiA#|
WE{EL, X RREY 3. 262 %, ZJm, MR SOD i 1% #i
WERAER, 25 B B 300 P ) ) 22 I 5 6 R N O L S AL Tl
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Table 7 Effect of NaCl stress with different concentrations on SOD

activity in leaf of Iris lactea Pall. var. chinensis ( Fisch.) Koidz.
seedling!

p— R FMSAR L SOD 5 HE/U - g
el /g - L1 SOD activity at different stress times
Conc. of NaCl 74d 14 d 21d 28 d

0(CK) 116.52¢ 110. 84¢ 116.40e 115.03f

1 123.89¢ 165. 85f 123.16de  114.01f

2 144.54b 194.03e 127.28de  134.46e

3 146.02b 194.58e 134.92d 135.48e

4 152.51ab  256.43d 173.72¢ 181.49d

6 152.51ab  297.48¢ 187.83b 194.27¢

8 156.05ab  340.72b 232.80a 229.55b

10 163.72a 361.52a 282.19a 253.32a

VRGO /NE TR R 25 5 B 3% (P<0.05) Different small
letters in the same column indicate the significant difference ( P<

0.05).
3o #

AR S — > 52 22 ik PRI o i B Oy 52 % 1Y)
A PR R RAE Y BT ER ML AR W], 7EER A
SR AR N T 2 A AR R R A L, R
PR A R AZ 3 B 8 et 0V P 4 AR B I e T R
38 K- SCHR P TR W) ) Bk BE 0 AR B 38 B s
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