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Responses of Prunus maritima Marshall seedlings to NaCl stress under
different culturing conditions

ZHU Hong,HU Shuying,ZHANG Chunhong, WANG Xiaomin, WU Wenlong, L1 Weilin

(Institute of Botany , Jiangsu Province and Chinese Academy of Sciences,Nanjing,Jiangsu 210014 ,China)

Abstract: [Objective) This research investigated the influence of salt stress on physiological character-
istics of Prunus maritima Marshall seedlings under different culturing conditions and selected new variety
with strong salt tolerance. [Method]) Five provenances of beach plum were treated with 0,100, and 200
mmol/LL NaCl under tissue and water culturing conditions to evaluate their salt-tolerance. [Result] With
the increase of NaCl concentration, MDA content,Na  content,total soluble protein content (SP),relative
conductivity,and activities of superoxide dismutase (SOD) ,catalase (CAT) and peroxidase (POD) in leav-
es of seedlings were significantly increased under both tissue and water culturing conditions 7 days after
treatment. The physiological indexes of the five provenances were significantly different with the salt-toler-
ance in order of MI<<MA1<NY<NJ<MAZ2,in which MA2 had salt-tolerance of 200 mmol/L NaCl and
MI of 100 mmol/L. NaCl. After 40 days treatment under tissue culturing and 15 days treatment under water
culturing,200 mmol/L NaCl caused class [[[ salt injury to NY,NJ,and MA2,and class [V to MI and MAL.

[Conclusion]) Salt injury and physicochemical indexes changed similarly under different culturing condi-
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tions,indicating that the tube seedlings of beach plum can be used to investigate the physicochemical inde-

xes for salt-tolerance evaluation.

Key words: Prunus maritima Marshall;tissue culturing;water culturing; NaCl stress;salt-tolerance
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Table 1 Injury indexes of Prunus maritima with NaCl treatments under different culturing conditions
Rl 1% 40 d Tissue culturing 40 d JK 85 15 d Water culturing 15 d
Material 0 mmol/L 100 mmol/L 200 mmol/L 0 mmol/L 100 mmol/L 200 mmol/L

NY 0 1 3 0 1 3

MI 0 2 4 0 2 4
MA1 0 1~2 4 0 2 3~4
MA2 0 0 3 0 0 3

NJ 0 1 3 0 1 3

2.2 NaCl B3 EETBREEEERNZ T

2.2.1 "thHA_BRTAEREOLS TR MRS
M A R 2 ATLUE @A R W NaCl 42
Jei o 2 BG ROK B 00 PR A i MDA & &
Yk NaCl ¥ B2 F F##, 100 mmol/L NaCl
WEER 7 d )5, BRdl B MA2 BEFY S X 22 3R B 3
S i AL B A B 0 b A MDA & B S
T X 5200 mmol/L NaCl 43 7 d J5, MDA & &
555 B8 &% 100 mmol/L NaCl &b ¥R AH Hb 24 5. 2% 54 .
JiF G B 5 AR JC £ A B BR 2 B MAT S T
MDA &t 22 5 A 2 75 R [ 3 i 3a K F 1 AN A
FR ] MDA & &R 00 W 2% 25 57, (H 4155 fUK 85

ZeAE TSR FROJE ] MDA 5 5 22 7 HESI Y — 2L,
¥ MA2<<NJ<NY<MA1<MI,

TEA R ER W 30 7K SR, 41 55 K R 15 4 40 i
Fh SP & AR b a5 MDA & A8kt —5,
AR FpE ] SP & & 22 5 W 3, AL 85 MUK 3G &4 F
AN TR Fp R ] SP &t 22 5 HEF T — 3, ¥ MI<
MA1<<NY<NJ<<MAZ2,

A ) R o 30 7K ST 4 8% 0K R T A &)y v
A REC # ks b $ 5 MDA Fi1 SP & it A8 fk i
3,7 100 mmol/L NaCl 43 7 d 5, {0 MA1
1) REC {8 5 3 = 10 IR 1% 45 52 ¢ B 45 Fh U5 35 %
HE AR () T R
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Table 2 Effect of NaCl stress on REC, MDA and SP in leaves of Prunus maritime under different culturing conditions

S “CL ik FE = A £ 5 ERZNNEN e o |
‘(l”jiff; Mﬂ (11:;1%)11 /f&l)%/l) Al XT‘FQEF%/% (prﬁn;(%ﬁg%{/) i riﬁE:):teﬂr!it/ E)I[ng 0
condition Material NaCl concentration REC value MDA content soluble protein
0 0.18640. 005 a 36.924+0.005 a 0.46240.002 a
NY 100 0.195+0. 001 ab 41.31140. 183 be* 0.51640.002 a*
200 0.23240.003 be* 43.7094+0.153 b* * 0.59140. 004 be* *
0 0.18840.004 a 36.853£0. 006 a 0.46340.001 a
MI 100 0.20440.003 a 42.824+0.110 a* 0.49540.006 b*
200 0.249%0.005 a* 45.395+0.291 a* * 0.55740.006 b* *
N 0 0.18140.001 ab 36.7774+0.002 b 0.463740.001 a
'glgi:fue culturing MA1 100 0.19840.001 a* 41.7524+0.104 b* 0.51140.003 a*
200 0.23740.001 ab* * 44,438+0.332 ab* * 0.584740.004 c¢* *
0 0.18240.001 ab 36.871+0.041 a 0.46340.002 a
MA2 100 0.18440.002 ¢ 38.428+0.654 d 0.52540.002 a*
200 .219+0.002 c* 40, 87440, 695 c* 0.60240.002 a* *
0 .174+0.001 b 36.9114+0.002 a 0.46140.001 a

0
0
NJ 100 0.188+0.004 b 40.959+0.100 ¢* 0.52440.002 a*
200 0.221+0.005 c* 43.369+0.210 b* * 0.60040.002 ab* *
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& 2(&8) Continued table 2
condition Material NaCl concentration REC value MDA content soluble protein
0 0.19640. 001 ab 36.3754+0.474 a 0.46640.001 a
NY 100 0.21540.001 ab* 42.7334+0.310 ab* 0.54740.002 b* *
200 0.24340.004 abc* * 46.561+0., 185 be* * 0.53840.001 ab*
0 0.19840.001 a 36.7104+0.001 a 0.46640.005 a
MI 100 0.224740.006 a 43.2284+0.217 a* 0.52640.001 c¢*
200 0.25940.008 a* 47.1804+0.081 a* * 0.51640.003 ¢*
N 0 0.19140.001 ¢ 36.3704+0.014 a 0.46640.001 a
:J;'ftjhcr culturing MA1 100 0.21840.001 ab* 42.987+0.008 a* 0.53640. 005 be*
200 0.24740.001 ab* * 46,776+0.146 ab* * 0.53240.001 b~
0 0.19240.001 ¢ 36.085+0.078 a 0.466=40.002 a
MA2 100 0.19340.001 ¢ 41.1664+0.025 ¢* 0.56640.001 a* *
200 0.22840.003 c¢* 45.327+0.136 d* * 0.54340.002 a*
0 0.194%0. 001 be 36.250+0.010 a 0.46640.001 a
NJ 100 0.20840.003 b* 42.351+0.,004 b* 0.56140.005 a*
200 0.23140.004 be* * 46.1424+0.007 ¢* * 0.540740. 005 ab*

- [ BB 5 FR A R/NG B R S [ R e M R AR B4 1F F 25 57 8 35 (P<<0. 05) 3% % x "SRR AP 4 R A NaCl 4bH T & 3% 5 T
FRig® * "HIAFRIC AR TR (P<C0. 05) . % "FRIR AR AR [F) NaCl 2 ¥ T 8 35 8 T A AR id b ¥ (P<<0. 05),

Note: Different lowercase letters indicate significantly different (P<C0. 05) on same NaCl stress. The double asterisks and single asterisk in-

dicate significant difference (P<Z0.05) for same provenance. Means followed by double asterisks are significantly higher than single

asterisk.
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Different lowercase letters indicate significant difference at same NaCl stress at P<<0.05. The same below
Pl 1 NaCl i3 % R [ 55 3% 5640 i i - SOD R CAT ¥ 14 1 5% i
Fig. 1 Effect of NaCl stress on SOD and CAT activity in leaves of

Prunus maritime under different culturing conditions
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Tissue culture seedling of beach plum

Water culture seedling of beach plum

Bl 2 NaCl [0 x5 A [\ 35 9% 4 44 B A it - POD 3% P (9 3% i
Fig. 2 Effect of NaCl stress on POD activity in leaves of

Prunus maritime under different culturing conditions

& 1~2 AT UL AR S A R 9 DR P I 3R G2 0 T
PERTE BE A, bRk MI R 5641 CAT 7 % (100 ~
200 mmol/L NaCl fi#ri8) LI M 20 8 M1 56 ¢ SOD
I 1 (0~100 mmol/L NaCl i) 4, 8 S 1L P 1 Ak
fiti (SOD) | 3 & Ak & i (CAT) 13 A4k W il (POD)
TEPEYI R NaCl ¥ FE 39 2 & 2 b A 3, 45
SRF LR W38 Bk T ORI L Sk Y A A Bk
2 R B0 AR A ORPVE . T3k W aa B O [
TS E SOD #l CAT Fok Bk 36 40 POD 1% 4%
T E 25, HiE NaCl [ id 58 B (9 3% fin, SOD,
CAT #1 POD i ¥ & A= & 2 48 4k, R R 55 92 514 F
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Fig. 3 Effect of NaCl treatment on content of Na' in leaves of Prunus maritima after
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mmol/L NaCl {Jilien & JL-T- A3 Ff 5 78 5 15 ] 9
TFUR & B, Bl W 360 B ) ) ZE 4, MTRT MAT A Ak
LB MG 25 T AL BE BRI BRFE T, BR UL Z b, A
it R MDA & & \REC {H.SP & Na ™ &5 Ml
{4 (SOD, CAT ., POD) ¥ 1 24 Jg ¥ #r ka1 bk i 21
PER EZ AR AR . ARE A MATCRD Y
X e A T EE bR 35 AR Ak PR v B R i 3 AE 4k, M
OKE \MA2OKED LU K bR MAL Sh 4] 1538 56 41 o
- REC {H#{fE 200 mmol/L NaCl (g[8 F i 2
ThiE %A ALk B 5 Eh W aa T 25 AR I 4 4l A i)
AR B NaCl ¥k B 9 58 b, 3 g it A
Na " & HEEBEZEFE. B MA2(HE) NY kB  MI
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AL 2R PR e A e Ak R g R i, AR
N o SNSRI A ANl eI R Y ¥ A S I i
5 By 2k 5 A ) 240 ML AR 192 35 B o A R 43 % 44 M
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