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Effects of three amendments on the growth of Codonopsis tangshen and soil biochemical properties in a
continuous cropping system

ZHOU Wu—xian', LIU Cui—jun'’, HE Yin—sheng', WU Hai—tang’, DUAN Yuan—yuan', WEI Hai—ying’, Al Lun—qiang', ZHANG Mei-de"
(1.Institute of Chinese Herbal Medicines, Hubei Academy of Agricultural Sciences, Enshi 445000, China; 2.College of Biological Science
and Technology, Hubei Minzu University, Enshi 445000, China; 3.Central Hospital of Enshi Tujia and Miao Autonomous Prefecture, Enshi
445000, China)

Abstract: A field experiment with four treatments (control (CK), organic manure (OM), microbial fertilizer (MF), and silicon—calcium—
potassium—magnesium fertilizer (SCPM) ) was conducted to investigate the effects of three amendments on the growth and rhizospheric soil
biochemical properties of Codonopsis tangshen in a continuous cropping system to provide scientific basis and technical support for
alleviating the continuous cropping obstacle of C. tangshen. Results showed that the SPAD values of the C. tangshen leaf under the OM,
MF, and SCPM treatments were enhanced by 41.2%, 20.7%, and 47.4%, respectively, compared with the control. The OM and SCPM

treatments significantly increased C. tangshen yield by 20.2% and 13.8%, respectively. The OM and MF treatments remarkably increased
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the polysaccharide content by 9.3 and 6.2 percent points, and the MF treatment significantly increased the lobetyolin content by 18.3%.
The three amendments had different effects on the rhizospheric soil biochemical properties of C. tangshen. After the application of OM and
SCPM, the soil pH was increased by 0.28, 0.14 units, and the exchangeable aluminum content of the soil was decreased by 8.7% and
19.9%, respectively, compared with the control. The MF treatment significantly decreased the soil organic matter content by 12.0%
compared with the control. The available potassium content of the soil was increased by 107.5%, 23.2%, and 32.6% under the OM, MF,
and SCPM treatments, respectively, compared with the control. The SCPM treatment remarkably increased bacterial abundance and
decreased fungal abundance of the rhizospheric soil of C. tangshen; the ratio of bacteria/fungi abundance was increased by 5038 times
compared with the control. All the three amendments generally enhanced the photosynthetic capacity of C. tangshen and had different
effects on plant growth and rhizospheric soil biochemical properties. The OM and SCPM treatments improved C. tangshen yield, whereas

the MF treatment increased the lobetyolin content of C. tangshen. The comprehensive analysis showed that the improvement effect of the

three amendments on C. tangshen growth followed the order of OM (4500 kg+-hm™) > MF(750 kg+hm™) > SCPM(750 kg-hm™).

Keywords: soil amendment; continuous cropping; Codonopsis tangshen; growth; soil biochemical property
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Table 1 The basic physical and chemical properties of the experimental soil

ko AL Bl fff 44 AR A
Bulk density/ pH  Organic matter(OM)/  Alkali-hydrolyzed nitrogen (AN )/ Available phosphorus(AP)/ Available potassium (AK)/
(grem™) (g-kg™) (mg-kg™) (mg-kg™) (mg-kg™)
1.15 4.12 30.49 155.24 28.90 152.76
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Figure 1 Effects of amendments on the morphological characteristics, SPAD value and yield of continuous cropping C. tangshen
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Figure 2 Effects of amendments on the polysaccharide and lobetyolin content of continuous cropping C. tangshen
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Figure 5 Effects of amendments on the abundance of microorganisms in continuous cropping soil
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Table 3 Analysis of the correlation between physiological growth index of C. tangshen and soil biochemical properties(r)

Eisun AL HHLT A% R EERL B il L iV )

Index pH Exchangeable Al oM AN AP AK Bacteria Fungi Bacteria/Fungi
HR 4K Root length 0.124 -0.166 0.348 -0.119 0.401 0.182 0.259 -0.086 -0.076
M B4 Root diameter  0.492 -0.264 0.250 -0.330 0.157 0.379 0.354 -0.079 -0.045
442 SPAD 0.595% -0.705* 0.054 -0.595% 0.258 0.614* 0.567 -0.581%* 0.582%
P Yield 0.7937#% -0.554 0.520 -0.160 0.565 0.765% 0.565 -0.327 0.219
Z i Polysaccharide 0.463 -0.047 0.007 0.082 0.055 0.694% -0.059 0.096 -0.235
KT Lobetyolin —0.647% 0.625% -0.338 0.019 0.057 -0.304 -0.57 0.493 -0.430

2 FFRIRTE 0.01 K R 35 M 56 5 +3RTE 0.05 KF i 35 A5G

Note: ** and * indicated significant correlation at 0.01 and 0.05 level, respectively.

3 iFig
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B 3 Fhke RN AT AL 2 ] 58 S 6 G AR . pFoE 4
IR, 57 5 M 7 SPAD {534 5 + 4 pH
BB A B IEARDC, 5 RIS AR B R
FHOG . A7 AILIE FAE S5 B0 56 0 Ak P b 254 = )1 [ 4 2
PR XS H B )1 5 2 i SPADE L 3% pH
TR RO B et D R BR800 1 A 25 SR AR
¥, U A A AILIE ANk A4 BE AT v] UG 84 0 E 4 )1 5
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i PR AR T O A R A O A R AR R AR
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o, 5 - SRR A8 RN AR 38 T R A5 B G A, BRI
WS R AR T pH AR AP VIR G . ZHER
AT RPN 56 S i L EE S bR . WS 2 b
A 3 R IR PN R RGN RE T R S A &
AR T 0 2R 19 A R P LS R VR Al Y 5
2 22 W] H e R TR S R A I e, BRTEAE R
ST E RS A BUE B PR S E R dT
AT 8 RS>, RIS 20
5 U R B IR OG 33X 5 X I e S
RIS Z 0555 O 0 2 EAH DA 2 A
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HEpHAE , AL T H3Eh i se bR & . X REE
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FRALTE 77 REASEIEEAL R A B &4 — 2 {1 Ca0,
Al LLS e H.O & A4k 22 RO 77 A Ca(OH ).,
FEH S OH S8 - pH LT, [FIE =4 OH 5
B ) AL RN AE BHEVE ) ALCOH) 5, AT AR+
ey AP R 0 APOK AR AR I 1 [ B A
BREEIE S BRI S T, SR )2 g bk
PR AT 5 B L L, BRAK 33 Fp ) A o, 3 vy -3
pHIe3 3 A= 4 A b PR 4 38 pH RN AS P R
B A7 i 5, Ul B e AR )1 38 S A - 3 Y
PR B2 5 R AN K

- HEFRAY MY E TR0 E ORI, B SR
KEBEVIE . 3 A, A5 H1IE A P i 3
T AN (P>0.05) , X AT GE 5 A HLIE &4
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(1) =R R 57 32 2038 1 32 5 )1 |58 2O A 1R g
JIFRT A AR BE IR B | 3 S A A Y
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A PIRE WA R T T 56 2 5

(2) = Ffrdg K59 it FH 220 ) X3 1 )1 5 2 1= 1 i
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