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Abstract

To explore the response of Platycodon grandiflorus seedling growth and development to compound
salt stress in coastal saline soil, and to clarify its salt tolerance threshold and adaptive physiological
mechanism, a 45-day pot experiment was conducted using natural coastal saline soil as the growth
substrate. Four soil salt content treatments (0.11% for CK, 0.21%, 0.32% and 0.40%) were estab-
lished via gradient mixing. Growth and physiological indicators of Platycodon grandiflorus seed-
lings were determined systematically, and a quadratic regression model was constructed. The re-
sults showed that salt stress significantly inhibited the plant height, aboveground and underground
biomass of Platycodon grandiflorus seedlings (P < 0.05). Under low salt stress, underground fresh
weight and root-shoot ratio increased significantly by 25.0% and 8.9% compared with CK (P < 0.05).
Growth inhibition was markedly aggravated when soil salt content was 20.32%. The total chloro-
phyll content of Platycodon grandiflorus seedlings decreased significantly with the increase of salt
concentration under salt stress (P < 0.05), while the leaf plasma membrane permeability, malondial-
dehyde (MDA) and proline (Pro) contents increased significantly (P < 0.05). Soluble protein content
reached the maximum at the salt concentration of 0.32%, being 35.1% higher than CK, followed by
a significant decline. Correlation analysis showed that aboveground dry weight was extremely sig-
nificantly negatively correlated with soil salt content, which could be used as the core index for the
evaluation of Platycodon grandiflorus salt tolerance. Based on the quadratic regression model, tak-
inga 25% decrease in aboveground dry weight as the critical limit for suitable cultivation and a 50%
decrease as the salt tolerance critical standard, the critical soil salinity for suitable cultivation and
salt tolerance threshold of Platycodon grandiflorus seedlings in coastal composite saline soil were
determined as 0.20% and 0.29%, respectively. The results of this study can provide a theoretical
basis and technical parameters for the standardized cultivation of Platycodon grandiflorus in coastal
saline-alkali land.
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K518 (Platycodon grandiflorus (Jacq.) A. DC.) NS TERIHEIE & I 2 A RAEY), EHRERIL. £k,
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£,
2.5. BESH

K F Excel 2019 HH47 85 1 5 B R 24 . K SPSS 23.0 AT G110 M. AR R 20 A 7 18] )
#5 R BN &R 7 Z 9 M (one-way ANOVA), HH K] Duncan ¥ &=k r Z ELE, BEMKTFEAN
P <0.05. Pearson £iEATAH I 0BT AVEAL 1385 26 & 5 S Fa bR ] f oS Ie:, A ik 2 T[] AR 7Y,
T SRR R B PR I 2 B T R BRI
3. ERE S
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Wiz 1 FrR, e B S TR A K. BEE DEISNRE A A, e B R,
TR R R AR R R LR E I N (P < 0.05). HAETEEE BN 0.21%M% M4, R
B e SR B S MR TR L 20 A CK R 3N 25.0% 5 8.9% (P <0.05), F IR A AT REE S T OL& WA
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RO T BR R CK % 25.9%, Hb TR E T 80.3%, Hu T THE T 91.3%, 4K 5| EMH] .

Table 1. Effects of salt stress on the growth indicators of Platycodon grandiflorus

= 1. BB KRR
TSR W EESEEUE RN ESEETE M ERCTRE MR TRE

%) i (om) © © © © ot

0.11 4924 +0.22a 6.5+0.1a 5.56+0.03a 1.47+0.01a 2.31 +£0.04a 1.57+0.03b
0.21 47.63 £0.24b 6.04 +£0.1b 6.96 + 0.06b 1.14+0.02b 1.96+0.01b 1.71 £ 0.03a
0.32 39.29 +£0.32¢ 3.09 + 0.05¢ 3.45 + 0.04¢c 0.57 +0.02¢ 0.56+0.02¢ 1.00 + 0.04¢
0.40 36.49 £ 0.16d 1.69 +0.02d 1.73+0.01d 0.29+0.01d 0.20+0.01d 0.68 + 0.05d

e BRI PIME £ biEE, n=5. ARVNGFEERIRFE SRR TR S AL PR 7 2 (P < 0.05), FIF

3.2. BAMBF LN IR R

3.2.1. MEEHZRSENFI

WE 1R, SRR A R LI SRR T R R (P < 0.05). Mo, MR b XN
WU, RN, MR a RIS HREN 021%WHA R, BXIREZFKT 1.6% (P < 0.05), M{E
0.32%H1 0.40% Eh 94 P il T B0t BRUE 25/ MIEFETH T 2.4%H1 1.6% (P < 0.05), SET4E ab LLETH -
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Figure 1. Chlorophyll content of Platycodon grandiflorus under different soil
salt contents
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Figure 2. Effects of soils with different salt soil contents on the cell membrane
permeability of Platycodon grandiflorus seedlings
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3.3. RELE TR
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R TR = —0.965, P < 0.05)¥) 5 & tha B B EMc. Hd, M LT ES R 0IRE R
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Table 2. Correlation analysis of soil salt content and various growth and physiological indicators of Platycodon grandiflorus
seedlings

F2. TESREBESRHEYERIE KSEBIEROEX ST

EEEEA TS HhE BEM
= —0.966 *
Hi b AT -0.967 *
iR A 5T A -0.840
HEFR T R -0.991 o
SE il RS —0.965*
et bl -0.903
4R a 0.640
M2 b -0.874
JoUE 0.929
[ 0.944
R & & 0.917
MEEEA SR 0.888

VE: *FRIREFEMRP <0.05), **RRWEZHFKP <0.01).

3.4. EHEYE TR ERE

BTk HEEA T, FEFEL T TR Ry, gk S RIS R (x, %) R R R MR R
(F=38.24,P<0.01) (1 3). FIHHFEN: y=-1.3386x>—23.5214x + 1.8897 (R?=0.9915). &% #jF ¥
ERVEVEN AR AE, DITRE(CK, 0.11%)# LTl EEE 25% (1.10 g/FR) NiE B MG FHE, FFIK 50%
(0.735 g/bk) i hlm FEEIAE, ARNTTRETEAR: EEFHEIG A &R EN 0.20%, W ERBEN 0.29%.
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Figure 3. Regression between aboveground dry weight of Platycodon grandiflorus
seedlings and soil salt content
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POk T B, 35 R A il S SR IO U4 SR — 212 [13]. B A 3R Eh B T =1 £0.32%,
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