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Effects of soil compaction stress on growth, quantity and
quality of Platycodon grandiflorum

ZHANG Xiang-dong, DENG Han-shuang, HUA Zhi-rui

(Department o f Biopharmaceutical Engineering , Shangluo University . Shangluo,Shaanxi 726000, China)

Abstract: [Objective) This study explored the effects of soil compaction stress on growth of Platyc-
odon grandi florum to improve the quantity and quality of P. grandiflorum by forming good soil struc-
ture. [Method] A pot experiment was carried out to study effects of soil compaction on growth, quantity
and quality of P. grandiflorum by simulating soil compaction with soil bulk densities of 1. 20, 1. 35 and
1.50 g/cm?®,respectively. [Result) Soil compaction stress decreased the subsoil root system fresh weight
and dry weight gradually. However, there was no significant difference in treatments of 1. 20 and 1. 35
g/cm’. In treatment of 1. 50 g/cm?’,there was a clear decrease in subsoil root system fresh weight and dry
weight. The maximum root/shoot ratio was from soil bulk density of 1. 35 g/cm®, and root system and
ground growth were relatively coordinated. The contents of Platycodin D were different with different soil
bulk densities,in an decreasing order of 1. 35 g/cm®>1.50 g/cm®>1. 20 g/cm’. With the increase of soil
bulk density,the activity of root system and chlorophyll of P. grandiflorum and contents of soluble pro-
tein decreased, while the activities of superoxide dismutase (SOD), peroxidase (POD), catalase,and con-

tents of malondialdehyde (MDA) increased. [Conclusion) Soil with bulk density of 1. 20—1. 35 g/cm® was
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more suitable to the growth of root system and ground part,and the increase of biomass, while soil with

bulk density of 1. 50 g/cm’® was more suitable to the accumulation of Platycodin D.

Key words: Platycodon grandi florum ;soil bulk density;biomass;Platycodin D
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FU9. 36 0. T i L TP Hb 550 &5 4 0 4, B8 9 B Lo
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T RS AR R 25RO D 2 A AR BT i A
1.20 g/cm® BEINE 1. 35 g/cm’® W, R4 4 Bk 5 254
AN T 15,52 % F 15, 68 % 4 24 - HEAA R T f A
1.35 g/cm® ¥ IMZE 1. 50 g/cm’ W, AR5 4 bk 25 L 258
Ay SINE/NT 21,24 % FN 32,56 % 3 A4 3R] ) Bk
25 S L R AR i 1. 20~1. 35 g/cm?
Ak 3L A ML AR S T AR B B i O 1. 50
g/em’ Ab PR, BEE UK BT &Y 3G 0L R A b
P B 5T A5 T 5T W) L Y SRR BT A L. 20

g/cm® HAANZE 1. 35 g/cm® B, A% A8 b 1 % 6f T &
TR B> T 32,58 % A1 21, 19 % . 24 + HEAAFH
JEEM 1,35 g/cm® #ENZE 1. 50 g/cm® B, A5 48 H
R R, F OB R 4 B 2> T 57, 5200 Ml
43.70% , LIEARFUE oA 1. 20 F 1. 35 g/cm’ HY,
L C R S YT N g S e N E N SR T
P AR 1,50 g/em® A0FE. Ui AE £ 3
BB L 1. 35 g/cm’ 2245 At /R T LR 3 5 L 3 B
B BIEAR TR A E AR
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Table 1  Effects of soil compaction stress on shoots of P. grandi florum plants
i /e o LT LTI
Soil bulk density Height of plants Thickness of plants Fresh weight of shoot Dry weight of shoot
1. 20 59.07 aA 1.02 aA 19.03 aA 4.53 aA
1. 35 49.90 bB 0.86 aA 12. 83 aA 3.57 aA
1. 50 39.30 cC 0.58 bB 5.45 bB 2.01 bB

T« [R5 B 5 A AN R) /NG B3 3R 28 57 .3 (P<<0. 05) AR AN [F] R 5 8135 R 28 53 .3 (P<<0. 01) . F&[Al,

Note: Lowercase letters indicate significantly different (P<Z0. 05) ,uppercase letters indicate extreme significantly different (P<C0.01). The

same as below.
2.1.2 A& Z OB & DIV RE ) B
M) 4 1 A s 2 B R AR AR R A K R g, B 7
SRR AAKEE N RAAEE . NE
2 ] LA M, Bl AR o Y 1S A R 1) B K
FRA L 3k AR RSB B W 2D, AE b AR R R
it 1,35 g/em’ B A BE A9 B ARG L Sk AR VAR A
oo i b AR LR & 1. 20 g/em® Ab BREAR T
5.999%,21.29% 1 34. 98%, H —# A & F6 b5 2
S AR E K, M R B & O 1. 50
g/ cm’® B, A A 19 e R AR K L 3k ELAR AR A oy il
BARFUE &R 1,20 g/cm® AR BN T 13.21%,
51.81%6F0 62. 8400, Horp — 3 2 Sk H 42 AR A B2

S IR KO o RS A AR R ST A T
R RS A R AR, R AU &= 1L 35
g/ cm® Jb FUAL AR AR R fF T A L T 0T A 0 AR - S AA
FUTH 1. 20 g/em® AbFRYR /N T 17.59% F11. 93 %,
HoHEEZRARE; LHIARBE N 1.50 g/cm’ 4t
PR A AR R B T L T A 43 0 A b g AR R T A
1.20 g/cm® AbFRYE/NT 71,00 % F1 66. 72% , 5 + 1%
RFUST AL 1. 20 A1 1. 35 g/cm’® Ab 325 5 ik 4 B 35K
Vo UEHIAE BB BT A 1. 35 g/em® 22 AT R E AL
Do FF 4 1 5 o BE A 38 K S 3E A R RS A AR R 2R
K2 .
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Table 2 Effects of soil compaction stress on roots of P. grandi florum plants

R A/ B KARK /em

A%/

AR B o A/ AT B/

Soil bulk density length Number of roots Fresh weight of root Dry weight of root
1. 20 15.67 aA 2.49 aA 23.33 aA 25.52 aA 6.73 aA 1.48 aA
1.35 14.73 bB 1.96 bB 15.17 bB 21.03 aA 6.60 aA 1.84 bB
1.50 13.60 bB 1.20 cC 8.67 cC 7.40 bB 2.24 bB 1.11 cC

2.1.3 Ak M LR i T A S AR R
HUMEM— D EERARS . HE 2 T UE N ME
- A RRUE S 114 1 K A R 09 AR e L S S 3 R DR
ANB A IR BT A 1. 35 g/em® AbBRER + K
R & 120 Ml 1. 50 g/em® Ab B 43 51 42 55 T
24. 32060 65. 77 % »3 A~ AbHRIA) 22 5k Wk 1 25 /K- .
VI AR T & 1. 35 g/cm’ ARFEL RS AAR R 5 b
R A A T A R

2.2 TEEXMEIEEEER DM

FEAE B D RS A BB RN 2 — . A
WA ZGA L AR AR . R 3 WAl
AR & 1. 35 g/cm’ b BEAS AR RS R D
A R, 3K 10495 mg/g, RIERB R & 1L 20
g/ cm® g P i Fe I, AR 0. 867 mg/ g, T AR
H1.50 g/em® WA T 2 HEZA, = HEEZR KR T
FEOKT, UL 1 - 1 B S aa A B T A AR A AL
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Table 3 Effects of soil compaction stress on Platycodin D
of P. grandi florum plant

T AR PR/ (g em™) AR D/(mg + g1

Soil bulk density Platycodin D
1. 20 0.867 aA
1.35 1.495 bB
1. 50 1.009 cC

e 4 Al Y IR R B 1. 20 g/em’ 3
JNZE 1,50 g/cm’ B ARG AEAR 3R IE J) B T RE R BRI
k13,56 %0 ~59. 32 %0 s KA I R e g ] i M B A
SRR A B, (0 A8 1R B /0N s A R I e rh S 3%
i WA B 3 3 R 35. 9426 F125. 06 %6, 1 B
- A S R B SR A T A A

R4 TEEXPENBERREFN.TIEEENHEEIENZN

Table 4 Effects of soil compaction stress on activities of roots,soluble protein and

chlorophyll contents in leaves of P. grandi florum plant

FIEARBF R/ (g s cm ™)
Soil bulk density

AR S/ (pge g+ h™D
Root activity

A i/ (mg e g7 D)

Soluble protein content

e R T/ (mg - g )
Content of chlorophyll

1. 20 41.3
1.35 35.7
1. 50 16. 8

0.107 6.79
0.098 4.35
0.091 3.26

HH e 5 AT AL, BEE g AR RRUT = 00 3 A AR
ALY AL (SOD) | it A Ak ¥ g (POD) f it A b
AW (CAT WG ¥, 5+ AR & 1. 20
g/cm’ b FEAH b, - HEAR B BT O 1. 35 A 1. 50
g/cm’ kb AL M SOD % 1 4 5l #E & 9. 57 % A
24.82% . POD 35 4> B4 &5 4. 97% F1 69. 19%,
CAT JE M40 42 55 18. 28 Y F1 25. 63 % 3 F g 1% 7
B4 BE (/NI S POD>CAT >SOD, %8 3

ol 0T 4 9 S 3 i BURAR R . B
FRUBT F 3, A% A T i (MDA & &5t B 5 34 K
FERB R & R 1. 35 Ml 1. 50 g/em® Ab B4 R AR
MDA &8 F AR TR 1. 20 g/cm’ 403 53 5]
BT 59. 24 % Mi124. 93 % , 36 BH 4 49 % 50 B (0 1S
TNkt 240 s T — R A L R T 4N
4543

x5 TEZLEEIEE SOD.POD #1 CAT iEH R MDA 42 M2 IH

Table 5 Effects of soil compaction stress on SOD,POD,CAT activities and
MDA contents in leaves of P. grandiflorum plant

+ HE R AR A/ SOD i ¥/ POD 7/ CAT %t/ MDA &/
(gecm ®) (Ueg™H (U +min teg 1) (Ueg™H (mmol « g~ 1)
Soil bulk density SOD activity POD activity CAT activity MDA content

1. 20 362. 35 0.476 6.82

1.35 397.01 0.563 10. 86

1. 50 452.29 13.62 0.598 15. 34

3 ZeSihe

ZRFTE R W L BE A 1R SR R0 ) A
Yy w3 22 32 B ] e AR
A R R, REEAR BT 1. 20 F0 1. 35 g/em’ 4k
PRAS M MR T B2 R A D,
Ui R i AR 1. 20~ 1. 35 g/cm” B X A A
AR RN K, B SRR Y i — 2 Ik,
e HERBUR R 1. 50 g/cm’® ARG AR Ml 1 3 RTAR
FR 0T A 6 BT A S T R U T RS R e Y
- BERH TG A L RAR R A

R 5 B 2 A e b T 5 5 3 A B G — A
LG AR AR5 AR T B 1 5 e AN B g 5
BRI ARG b B A T AR R ) B K A
A AR R 1) AR 568 B 522 B0 50 1 A U /N 11 R 3L - HE Ak

RN 1,35 g/cm® &b 3R (AR 76 Fb A K L 156 B g Ak
PAR FE AR 2R 5 E 3 0 A K AR X LB P

ABIF ST I, B 2 - HERR T 1 A
iy 50 b T 5 A A e A A R A B (R A A
PR D & e E R, R B R & i ) Ak
FRAS AR 2 AT D & i m . i — 25 0E Bk A AR = i
HORAEYE NS R BE A TR g T R
B Ey S B A T M 25 BB B BT RN B
P LT D, 78 S R AR 55 5 B, 6 AR 2528 o 2 A A
55 b+ 5 AT H LT 2 I (AR T A
AR A3 W R ] B A A A Al 1Y b HE AR B T i
WA — Y.

LB YA 35 BT 2 F T L 40 M 5 B A7 B — R
B 45, LA Y98 T R MDA g 2R 1
AR A& B, [ SOD,POD #il CAT %
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