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Growth Response and Tolerance to Waterlogging Stress of Platycodon grandiflorum at Different Growth Stages
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Abstract
od] With the continuous waterlogging stress treatment to P. grandiflorum at seedling stage, jointing stage, flowering stage and fruit stage, plant
height, stem diameter, maximum leaf length and width, number of branches, fresh mass on the ground, fresh mass and dry mass of underground
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[ Objective | To study the effect of waterlogging stress on growth indexes of Platycodon grandiflorum at different growth stages. [ Meth-

part and content of total saponin were determined, and the differences of waterlogging tolerance were compared. [ Result] With the continuous
waterlogging stress treatment, the growth indexes varied in different growth stages and the tolerance to waterlogging stress was different. At the
jointing stage, P. grandiflorum had the worst waterlogging tolerance. [ Conclusion ] The study provided a theoretical basis for guiding the field

cultivation of P. grandiflorum under waterlogging stress.
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Table 1 The change of growth index of P. grandiflorum under waterlogging stress
S N e BRI RS HNEEE T TE METE R

A4 ZH 5 Plant }:4* L ST Maximum Maximum  Underground Underground Aboveground Total

. Stem diameter  Branch - . . . . .
Stage Gruop height s leaf length  leaf width  fresh weight dry weight  dry weight saponins

mm number /| o

cm cm cm g g g Yo
T Seedling Xif iR 16. 150 1.919 0.800 5.980 3.350 12. 609 3.527 1.192 2.627
stage s 14.700 2.264 3.200 7.350"" 4.070" 10. 819 2.428"" 1.096 1.033°"
HAH XIHE 30.400 2.552 2.600 6.130 3.440 12.609 3.527 1.192 2.627
Jointing stage AbE 34.200 2.640 4.000 7.870" " 4.050"" 8.257" 2,049 0.658"" 2.411°
A1 Flowering Xif 1R 34.800 2.889 3.600 6.170 3.580 12.609 3.527 1.192 2.627
stage Qb 40.450" 3.245 5.100 7.490" " 4.150"" 10. 661 2.804 0.979 2.077"
i X AR 35.200 3.192 7.100 6.730 3.790 12. 609 3.527 1.192 2.627
Fruit stage AP 42,1007 3.909" 15.520 7.760 " 4.260" 13.574 2.956 1.001 1.610" "

TE: * FORZERBE (P <0.05), * = FIRZERLBE (P <0.01)
Note: * stands for significant difference( P <0.05), # s stands for extremely significant difference( P <0.01)
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Table 2 Waterlogging tolerance of growth index of P. grandiflorum under waterlogging stress

E=El] B o2 OPRE RORMHC BoRmSE HiREE W TE MbTE ST
Growth Plant St 33 y‘t Branch Maximum Maximum  Underground Underground Aboveground Total
period height om QEameter imber leaf length  leaf width  fresh weight dry weight  dry weight saponins
T Seedling stage 0.910 1.180 4.000 1.229 1.215 0.858 0.688 0.919 0.393
#173] Jointing stage 1.125 1.034 1.538 1.284 1.177 0.655 0.581 0.552 0.918
3 Flowering stage 1.162 1.123 1.417 1.214 1.159 0. 846 0.795 0.821 0.791
SR Fruit stage 1.196 1.225 2.186 1.153 1.124 1.077 0.838 0.840 0.613
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Table 3 Correlation analysis on waterlogging tolerance of growth index of P. grandiflorum under waterlogging stress
A RKAR R Wi S SR BoRMHKE BoRMSE M TEEE MR TR bTHE SEH
Growth Plant gtemﬁiamfter Branch Maximum Maximum  Underground Underground Aboveground — Total
indicator height 7 7 number leaf length  leaf width  fresh weight dry weight  dry weight saponins
k7 Plant height 1.000
FZEHJF Stem diameter —-0.098 1.000
43 A% Branch number -0.886 0.523 1.000
e KK Maximum leaf length -0.334 -0.902" -0.104 1. 000
KM %% Maximum leaf width -0.919" -0.289 0.632 0.659 1.000
Hi T 8 # Underground fresh weight — 0.227 0.947° 0.229 -0.989" "  -0.582 1.000
bR+ H Underground dry weight 0.418 0.782 -0.066 -0.943" -0.662 0.892 1.000
M |5 Aboveground dry weight — —0.385 0.864 0.642 -0.681 0.077 0.713 0.678 1.000
B Total saponins 0.692 -0.786 -0.932° 0. 446 -0.358 -0.546 -0.300 -0.857 1.000

T FORWEAR(P <0.05) , * * FRMREFEI(P <0.01)

Note: * stands for significant difference( P <0.05), s s stands for extremely significant difference( P <0.01)
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Table 4 Membership function value of each growth index of P. grandiflorum under waterlogging stress

AHH FRi Vixs e Q- YN NS

RAMSE  WTREE WRTE O METE SR

Gr()'wlh Pl.am Stfrzn%faﬁm%er Branch Maximum Maxirr}um Undergro'und Undergrf)und Abovegrgund Tola'1 I\i/?e {aﬁn
period height number leaf length  leaf width fresh weight dry weight  dry weight  saponins

T Seedling stage 0.000 0.764 1.000 0.582 1.000 0.482 0.418 1.000 0.000 0.583
73] Jointing stage 0.752 0.000 0.047 1.000 0.586 0.000 0.000 0.000 1.000 0.376
AE3Y] Flowering stage 0.882 0.467 0.000 0. 466 0.387 0.452 0.832 0.734 0.758 0.553
S Fruit stage 1.000 1.000 0.298 0.000 0.000 1.000 1.000 0.784 0.419 0.611
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