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Growth and ion distribution of NaCl-stressed Brassica oleracea var. capita-
ta seedlings

GU Min-feng',  WANG Nai-ding', WANG Wei-yi', FEI Yue-yue ', PENG Ya-ming', WANG Jun ',
WANG Shen-yun®, LI Jian-bin®

(1. Xinyang Experimental Station of Agriculture, Yancheng 224049, China; 2. Institute of Vegetables, Jiangsu Academy of Agricultural Sciences, Nanjing
210014, China)

Abstract; Effects of NaCl stress on the growth and Na*, K*, Ca®* and Mg’* distribution in cabbage seedlings were
studied in greenhouse by hydroponics experiments. The roots, stems, leaves and whole plant biomass showed declining re-
sponses to NaCl concentration increase, but no consistent effect on root and shoot ratio. With the increase of NaCl concen-
tration, Na* contents in various organs of cabbage seedlings continued to increase, while K™, Ca**, Mg concentrations
presented a downward trend. K* and Na*, Ca®* and Na* and Mg** and Na® ratios were significantly lower than control, and

decreased with the increase of NaCl concentration. Under NaCl stress, Na® and K* were mainly accumulated in the stem,

while Ca® and Mg® were primarily accumulated in the

#s HEA :2014-11-20 leaves.
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Table 1 Effects of NaCl concentrations on biomass accumulation and root and shoot ratio of Brassica oleracea var. capitata seedlings

1B R (9)

aCl e BF
?mg‘f‘fg - . ; per AR 2 WA

0 0.24+0.01b 0.34+0.02a 0.79+0.07a 1.40+0.07a 1.00a .23+£0.01a
17 0.29+0.01a 0.31+0.01ab 0.72+0.03a 1.30+0.06b 0.93b .26+0.01a
34 0.25+0.02ab 0.29+0.01b 0.71+0.02a 1.22+0.05bc 0.87bc .25+0.02a
51 0.23+0.02b 0.28+0.01b 0.71£0.04a 1.19+0.05¢ 0.85cd .23+0.02a
68 0.23+0.02b 0.27+0.01b 0.65+0.04a 1.19+0.05¢ 0.85cd .23+0.02a
85 0.22+0.02b 0.27+0.01b 0.65+0.04a 1.17+0.08cd 0.83cd .24+0.01a
102 0.22+0.01b 0.29+0.01b 0.66+0.03a 1.12+0. 10d 0.80d .24+0.01a
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Fig.1 Effects of NaCl concentrations on K*, Na*, Ca?* and Mg?* contents in different tissues of B. oleracea var. capitata seedlings
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gEpkH A A AP M S R R R, Hak

ML, BEE NaCl ¥k EE T+, AR A= rf Mg™
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BT HRER Mg“ﬁ%*@%?ﬁﬁ@,ﬁ 17 ~51 mmol/L
NaCl ZbFEF 258k H i 253 Mg™ & 23 5 TX g,
1£ 17 ~34 mmol/LF1 102 mmol/L NaCl AbFE T, -3
Mg 52 3% = X HE, 1M 51 ~ 85 mmol/L NaCl
AFER R Mg Er i X 2 R B
2.3 NaCl B ZEBkEIES S K'/Na*, Ca®/
Na*#0 Mg**/Na*{& 892
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Table 2 Effects of NaCl concentrations on K*/Na*, Ca?*/Na* and Mg?**/Na* of B. oleracea var. capitata seedlings

e E K*/Na* Ca®*/Na* Mg**/Na*
(mmol/L) 1 % i i % i i 2% i

0 4.15a 3.35a 4.44a 1.38a 0.92a 3.03a 0.54a 0.21a 0.50a
17 2.14b 2.07b 2.31b 1.09b 0.58b 1.68b 0.35b 0.13b 0.29b
34 1.85bc 1.81b 1.99bc 0.96b 0.45bc 1.39b 0.34b 0.12b 0.28b
51 1.50¢ 1.28¢ 1.41cd 0.67c¢ 0.34c¢ 0.93¢ 0.29b 0.09b 0.17¢
68 1.37cd 1.10¢ 1.09d 0.63¢ 0.29¢ 0.68d 0.30b 0.08b 0.13¢
85 1.24d 1.03¢ 1.05d 0.56¢ 0.28¢c 0.66d 0.28b 0.06b 0.13¢
102 1.08d 0.98¢ 1.03d 0.47¢ 0.25¢ 0.64d 0.20b 0.06b 0.12¢
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FRZE Na™ 8 5 76 B AR P OUT o5 19 H A1 2 0
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& 2B B]LLIE H, AN NaCl ¥ BEAR PR T, 258k
HE KT R a3 0 2 A0 T X B 43 0] 2 X IR Y
T4% . 84% . T4% . 12% . 68% M 65% , H & 17
mmol/LAN, B 75 NaCl ¥ B i T , &5 Bk H i i K
HERE B N, £ NaCl ¥R EAFET 251



642 H K&k 2% W]

2015 4F 4 31 & 3 W

K& i AR R P T o BB e K, L AR,
Horp 34 mmol/LANFETF | 2580 K & & A iy bl k.

H & 2C FTLUE 1, 7EAN[R] NaCl ¥ AL HL T | 45
BRH S Ca™ BRUEHLT X, HFE#E NaCl
e A TH T, 7E 34 mmol/LZE 102 mmol/LAMHE R | 4
BT Ca’™ BRUE 2 F AT, 17 mmol/LE
102 mmol/LALIE T | Z58k H i i rh Ca® B 43 5

100 -
80

60

iﬁia %

T T1 T2 T3 T4 T5 Te

Na* 2/l (mg)

60
50F
40
30F
20+
10r

Ca¥ AR (mg)

AbEE

O

X R Y 86% 91% 78% 16% 12% F 66%

R 2D 7] LLA ), XF B8 Mg™ ¥/ F NaCl &b
FE NaCl ¥k B f ik, Mg ZEAT AR A ) R A FR IR
X IRAY 79% , 7E 51 ~ 102 mmol/LANFH[E] | &5 FkH
WA Mg RRE T E 2R, iz Mg
TR E TR,

160

B
140 -
W 120
E oo
=80
= 60 F
B
L 40 -
201
TO TI T2 T3 T4 TS5 T6
14 D
. 12F
&N
E 10
n: I
%
B
& 4
on
= 2+
TO TI T2 T3 T4 T5 T6
AbHR
ZESN Ny

TO ;0 mmol/L( XF ) ; T1 :NaCl ¥ J& 17 mmol/L; T2 ;NaCl ¥ 34 mmol/L; T3 ;NaCl ¥ ¥ 51 mmol/L; T4 ;NaCl ¥ 68 mmol/L; T5;NaCl i

J£ 85 mmol/L; T6:NaCl ¥R & 102 mmol/L,

El2 NaCl B85S Sk gk H B4 8 K+ Na*  Ca’ 71 Mg™ R EHIS 00

Fig.2 Effects of NaCl stress on K*, Na*, Ca®" and Mg?* accumulations in B. oleracea var. capitata seedlings
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