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Effects of exogenous substance pretreatment on root rot resistance and physiological
characteristics of continuous cropping Codonopsis pilosula

HU Yurong"?, QIU Daiyu', MA Lan'?, CHEN Xianxian"?>, XU Fengbin'?
(1. College of Agronomy, Gansu Agricultural A&F University, Lanzhou, Gansu 730070, China;
8 g Y 8 Y
2. State Key Laboratory of Aridland Crop Science, Lanzhou, Gansu 730070, China)

Abstract; In order to explore the mechanism of three exogenous substances to alleviate the root rot of Codo-
nopsis pilosula , potted annual C.pilosula seedlings were used as materials in this study. Blank control ( CK,),
pathogen infection (CK,) , 28 —homobrassinolide root irrigation (T,), and leaf spray (T,) , Bacillus subtilis (J,),
and Bacillus amyloliquebilis (J,) were inoculated, and amino acid water-soluble fertilizer spraying (F,) treatments
were set up. The pathogenic bacteria were inoculated 30 days later, and the inhibition rate of exogenous substances
and the changes of physiological and biochemical indexes of leaves were measured. The results showed that J, and J,
treatments significantly inhibited the growth of pathogenic infected nails, and the inhibition rate was over 70%.
Compared with CK,, T,, T,, and F, treatments significantly increased the contents of chlorophyll a (39.85% ~
81.52% ) and chlorophyll b (68.94% ~168.45% ) and enhanced the activities of peroxidase (POD) (81.33% ~
95.33%) and catalase (CAT) (8.91% ~39.36% ), while effectively reducing cell membrane damage and lipid
peroxidation. J, and J, treatments significantly reduced the activities of superoxide dismutase ( SOD) by 16.85%
and 13.76% , malondialdehyde (MDA) by 47.83% and 50.44% , proline by 20.55% and 18.23%, soluble sugar
by 35.82% and 35.01%, and soluble protein by 35.46% and 35.21%, respectively, and these stress indexes re-
turned to near-normal levels. In conclusion, biocontrol bacteria can effectively inhibit the growth of pathogenic my-

celium and spore germination. Growth regulators and amino acid water-soluble fertilizers can balance the osmoregu-
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latory system, enhance antioxidant defense mechanisms, promote photosynthesis, and enhance plant stress resist-

ance, thereby alleviating diseases.

Keywords: Codonopsis pilosula; root rotdisease ; exogenous regulation ; bacteriostatic rate ; physiological char-

acteristics
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BEMEARAL (T, ) s E . 28-S H H BRI LT (T, ) ; Fo A S 2R AT AL IR (J,) 5 G MRTE R ZERUAT
FAEHE(T,) s H S SEK IR IE b B (F,) o

Note: A: Codonopsis root rot pathogenic bacteria; B: Healthy Codonopsis(CK; ) ; C: Pathogen infesta-

tion( CK, ) ; D: 28 —homobrassinolide root irrigation treatment (T, ) ; E: 28 —homobrassinolide leaf spray
treatment( T, ) ; F: Bacillus subtilis treatment(J, ) ; G: Bacillus amylolique treatment(J,) ; H: Amino acid
and water—soluble fertilizer treatment (F,).

Bl ZREHEEEZRESMHABBEHFE(10 pmx10 pm)

Fig.1 Microstructure characteristics of leaf tissue of Codonopsis pilosula infected by pathogen

‘EE Note: A: CKI; B; CKZ; C: Tl; D: TZ; E: Jl; F; JZ; G; Fa‘
B2 ZHREEEFESRAMEMBUEMFE(10 wmx40 pm)

Fig.2  Microstructural characteristics of root cells of Codonopsis pilosula infected by pathogen (10 pmx40 pm)
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Note: Under the same processing time, different lowercase letters indicate significant differences between treatments ( P<
0.05). The same below.
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Fig.3 Inhibition rate of exogenous substace treatment on pathogen of Codonopsis pilosula root rot disease
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Fig.4 Effects of exogenous substance treatment on photosynthetic pigment

content in Codonopsis pilosula leaves infected by pathogen
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substance in Codonopsis pilosula leaves infected by pathogen



555 3]

) 2 45 NI o LA BEOOS SR 5 SR o T 1 B A BRARF R ) 52 )

239

(CK,), &M u k2l EF25% (K 6C), %k
bR RER G55 T %S0 R CAT . POD & P
ARG8T SOD ¥ M5 Jiti Jn A U8 9 5 v] A A% 8 T
CAT POD ¥4, FF 0 HAR A2 TE 5 7K 7, AT 4 5 40
Hi P A L SPUm B e
25 SMNEMRAEMNZEELZSHFHEBEESE
Eap=Al
3 i BT 1 | R A A K S, R 0 i
BMEREE R AR, B 7 8BRS Z R E
o I AR G4, i T (MIDA) 5 £ i o [1] 18
Kifi I, 78 CKARBE 10 d #1120 d BFH2050EE CK, 2

200 200

_T_ (B)
a
. a

2 1sob S1sol
T 150 f ; 150 .
D 2 =2 | &
22 100} Z 2100t

2 32
oE 2E
%5 g
=S s0r #AA 50t

< o

&) (=%

FHEAN 90.06% F1 88.20% , 7545 AN My it &b B 5 1)
LRI CK, AR FR I 2 R AT, b 7, R ), A R AR,
AT S (CK,) K, B, 56 S %W
JRBE R G5, HLA0 5505 R g 3R, g B, M
X L SR A, L 1R Y BsF ] A2E K T 14 5 v A
X HL AR 5 FhAMEY) SR EE T S H R CK, Ab 3
AR, FE BT IR H KSE, DL TR T, Ab BRI,
TEAL L 10 d B 58 CK, 43 1) f2 3 BE AR 49. 10% Fil
48.15% , W] UL, HMIEA) 5T Ak PR e T DR R AR G 5 |
L MDA B8 P4 20 B 1 5 3% % | Ui/ ol i ot
B, e m HYUAAEE ST, DOmi s SRR TR

4001 (0)
a
a —
ab 2 i b g
H T h 5000 ‘P{-
4l ab 22 H | |
= . P
3 -2 200}
|E
25
29 100}

0 -~ - - 1 - ) - ]
CK,CK, T, T. 1, J. F,
b ¥ Treatment

E=310d

CK,CK, T, T, I,

CK,CK, T, T. 1, 1J, F,
b ¥ Treatment 4b 3 Treatment

[ 20d

Bo SNEMRLEMZEREESMH FSLEEERNE

Fig.6  Effects of exogenous substance treatment on antioxidant enzyme

activities in Codonopsis pilosula leaves infected by pathogen
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Table 1  Correlation analysis of exogenous substance treatment on physiology and biochemistry indices of Codonopsis pilosula root rot
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AL )
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i A
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42 .
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chl a
-2
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5 = .
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G
Bm\sti e -0.107 -0.302 0.231 -0472*  -0.255 0.055 -0.042 1.000
E‘Wﬁgﬁ H -0.672" " -0.546" 0.686" * —0.173 -0.432 -0.269 -0433" 0.260 1.000
m‘{%ssﬁ*% -0515* -0.310 0.314 -0.307 -0.178 0.209 -0.023 0.824** 0.551"*  1.000
MDA -0.596 -0.484 0.438 -0.237 -0.384 -0.181 -0.295 0.659 0.832 0.860 1.000
REC -0.934 -0.218 0.452 -0.043 0.066 -0.049 -0.027 0.197 0.843 0.552 0.715 1.000
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Note: * and * * indicate a significant correlation at the P<0.05 level and a very significant correlation at the P<0.01 level, respectively.
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