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Effects of soil disinfection and addition of organic materials on soil properties,
growth and morbidity of Panax notoginseng under continuous cropping
conditions
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Abstract: Objective The influence mechanism of soil disinfection and organic materials addition on improving the soil
environment, increasing the emergence rate and reducing the incidence rate of Panax notoginseng were studied in order to propose a
soil disinfection and organic improvement scheme to overcome the obstacles of continuous cropping of P. notoginseng, so as to
provide a basis for the high quality and high yield of P notoginseng. Methods Taking one-year-old P. notoginseng as the
experimental object, this study sets up two disinfection conditions, Y (soil steam sterilizer disinfection) and X (quicklime
disinfection), and add three organic materials methods, J (Crushed corn straw 1 000 kg/hm?), G (organic soil matrix 15 000 kg/hm?)
and JG (straw-+organic soil matrix) .In addition, this study adopts complete combination design, with 8 treatments in total. Finally,
this study observes soil nutrients, microbial quantity, enzyme activity, morphology, emergence rate and morbidity of P. notoginseng
before and after treatment and at seedling stage of P. notoginseng. Results Steam engine and quicklime disinfection significantly
reduce the number of soil fungi, bacteria and actinomycetes, and the steam engine disinfection effect is stronger than quicklime
disinfection. The addition of straw and organic can soil significantly improve soil nutrients, microbial quantity and enzyme activity in
the root zone of P. notoginseng. Steam engine disinfection and adding straw (YJ) or adding straw and organic soil (YJG) and
quicklime disinfection and adding straw (XJ) are most beneficial to the growth of plant height and stem diameter of P. notoginseng

seedlings. Soil disinfection combined with straw and organic soil treatment can significantly reduce the morbidity of P. notoginseng
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(7.08%—23.84%), which is significantly lower than CK 70.30%. Conclusion Soil disinfection and improvement can improve the

soil environment, promote the growth of P. notoginseng, reduce the incidence of P. notoginseng, and alleviate the obstacles of

continuous cropping of P. notoginseng. Steam disinfection adding straw, organic soil or quicklime disinfection with straw has the best

comprehensive benefits in improving soil properties and promoting the healthy growth of P. nofoginseng under continuous cropping

conditions, which can be used as the preferred recommendation scheme in P. nofoginseng planting management.

Key words: soil disinfection; organic materials addition; Panax notoginseng (Burk.) F. H. Chen; emergence rate; disease incidence
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Table 1 Basic properties of organic straw and organic soil matrix
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Table 2 Effects of different disinfection methods and methods of adding organic materials on soil nutrients of P. notoginseng

(X£s,n=3)

QbR HAAE/(mgkg)  HEEE/(mgke")  EE/(mgkg)  HWF/A(gke) EF/A(gkeg!)
THERFIAN NG ML R T 12.0440.01i 22.2240.12j 177.84 +1.47] 15.7840.01g 0.51+2.77g
ARRHEFE (Yo 12.02+0.02i 22.19+0.12j 180.39+3.90j 15.80+0.02g 0.51+1.00g
AKEEE (Xo) 11.99+0.02i 22.27+0.12j 179.54 4 2.55j 15.77+0.02g 0.52+0.77g
Y 33.51+0.05h 61.830.08i 302.05+0.02i 15.71+0.01g 1.16 4 1.31f
YJ 40.3240.01c 104.43+0.17d 352.2541.47d 19.02+0.01e 1.76 +-3.13d
YG 39.83+0.01e 70.82+£0.12f 305.60+0.02f 21.44+0.01c 3.94+1.46b
YIG 45.3840.02b 130.05+0.12b 381.18+0.02b 22.57+0.14a 472+1.76a
X 33.72+£0.02g 62.81-0.08h 302.6040.02h 15.65+0.01g 1.1341.68f
XJ 40.3440.01d 106.39+0.12¢ 354.37+1.47c 19.59+0.14d 1.8942.77¢
XG 40.2940.02d 86.64+0.08e 306.51+1.47e 21.43+0.01c 3.92+0.61b
XJG 47.9540.01a 143.94+0.12a 390.53+1.47a 22.48+0.14b 4.71+0.85a
CK 34.30+0.02f 64.33--0.08g 303.11+1.47g 17.90+£0.14f 1.53+1.77¢

Xov Yo S¥ BN AT AN 8 5 M R LT 69+ 30 A — SR F/NG FREOR P<0.05 KT E2RIERE, FR.

Xo and Y| are the soils before the application of base fertilizer after lime and steam sterilization, respectively; Different small letters in each column indicate

that significant differences exist between the two treatments (P<<0.05), same as below.

AR S I0A PR G 3 1 5 4 A5
i, MET CK, YJ. XJ. YG. XG. YIG. XIG
bR LA A = R E RS 15.03% .
23.53%. 157.52%. 156.21%. 208.50%. 207.84%.

M IIA R A WL R E , #5138 2 AR
ARG, S AE R IR S B B R
T+ o BEAINA HUDENIAS [R5 40 35 1 385 R0
A ARG EEBUAR, HEEERRN
XIG>YIG>XI>YI>XG>YG>CK>X>Y., +
BAEMANRN S BN H SRR YIG>
XIG>YG>XG>XI>YI>CK>Y>X. I
BN IE NIRRT, ERIENADES R 5 Fhssr
fatn o gt , TIEFIKMEAR, HERRIA
3 A R > U > AR > LT > A
32 ZLHiRXTIEFRETK

ZEVRNURI AR A T B8 30 838 PRI - I A 1
B AR, 7 0IBRK 79.24% 23.37%:;
154.05%. 62.06%; 83.96%. 109.67% (% 3). +
A B PRI ROR B R 2 55, RIBLNZERMNL
HE > AR, X HIEMEYRRECR, B
B 55T B > A0 > A

IR A ARG, &b B IR A Y4
BERERS. EAKEET, XIG OB IEAEH .
B R, B CK 35 44.26%. 23.48%, LIk

RNZEFENHETE T, YIG AHE CK 5 32.78%:
16.81%. AHE CK, H—@infsFiatsE vi. XJ
I KR R T 26.22% 29.09%, I A
BRI E 8.69%. 12.75%. H—sinf AL tI%
FERMAEE (YG. XG) HIEHH . HEAEMK
AR, Ho RIEMEE CK & 11.47%.
20.90%, tIEFLEFEIRE 2.89%. 4.63%. 1% T 115
TR, XIG bR -3k AR ey, R CK 3
£ 43.72%, HIN YIG AbHE, % CK $25 39.60%,
PO YG . XG A3, 5 CK 73 4 &1 23.13%
20.78%. MINEALKI N YI. XJ, % CK 4> B
12.15%. 14.50%.

HEAIE HLEL TR A MLYRL S 381
3 FhEgIE T EFHARE (P>0.05). WINEHLY)
BHE S a2 48 3 Mgt Z R R E (P<
0.05). SyHERTEXT LG MRS 135 3
v g V5 M B R 3, o AL A RS R T
4.07%~17.15%, WM IEMER S T 67.80% ~
239.80%, WREGEVESE R | 58.33%~216.67%. F5FT
AA LR IE VAR f5, 3t A
ST AN DR B 1A 95 1 B 3, il CK R T
5.49%~10.71%F1 14.28%~80.95%. 1§ IR
WS, MERT CK, RA YIG. XIG A1 XG
BT, 2 RE 73.59%. 62.34%. 28.57%.
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x3 TEESHARSFIMENIR G EZN =L ERRXIFEEZURFE (X£s,n=3)

Table 3 Effects of different disinfection methods and methods of adding organic materials on environmental changes of root

zone of P. notoginseng (X+s,n=3)

WAER/(X 105 CFU-g ™

gt/ (mg g '-d ")

M e R RAE TAUEN G pH
WEMBINEYYEET  0.95£0.03j 0.94%0.02j 1.954+0.30j 3.44+0.01h 1.18+0.01f 0.12+£0.03i 6.59+0.03h
Yo 0.5340.021 0.3740.011 0.9340.151 3.4540.0lh 1.16+0.01f 0.124+0.01i 6.60%0.02h
Xo 0.77£0.02k 0.58+£0.02k 1.06%0.01k 3.45+0.02h 1.17£0.02f 0.124+0.04i 7.23+0.02g
Y 223+0.02i 2.98+0.02i 2.35+0.01i 3.58+0.0lg 2.10+023d 0.27+0.02¢ 7.92+0.03f
YJ 3.084:0.01d 3.7540.02d 2.8610.03f 3.84+0.02d 1.9840.15de 0.2840.01d 7.9740.01cd
YG 2.7240.01f 3.5540.03f 3.142+0.01c 3.884+0.0lc 2.3140.29¢c 0.1940.01h 7.9840.02¢
YJG 3.2440.01b 4.0340.02b 3.56+£0.02b 3.99+0.03b 4.01+0.14a 0.33+0.01b 8.02+0.01b
X 2.3740.02h 3.1440.02h 2.46+0.02h 3.68+0.04c 1.9840.09de 0.33£0.07c 7.9540.01de
XJ 3.1540.02¢ 3.8940.0lc 2.92+0.02¢ 3.8440.03d 2.4340.15¢c 0.2940.05d 7.98+0.01c
XG 2.9540.02¢ 3.61+0.0le 3.0840.01d 3.89+0.04c 2.97£0.09b 0.24+0.02f 7.97+0.02cd
XJG 3.5240.02a 4.26+0.02a 3.67+£0.02a 4.03+£0.03a 4.01+0.19a 0.3840.03a 8.05+£0.01a
CK 244+0.01g 3.45+0.03g 2.55+0.02g 3.64+0.02f 2.314+0.05c 0.212+0.0lg 7.93+0.0lef

BN G 1) 135 3 FhBgE PR g, i
FAERE IR T 4.07%~17.15%, BERRHEEE
RET 67.80%~239.80%, MREEEMRE T
58.33%~216.67%. F4FT A1 ML L3R EE R A Hl
VIR BRF5 , 498 5 S A S AT DRI 1 A S 3
IR CK R T 5.49%~10.71%F1 14.28%~
80.95%. %y LI MREGE 1 )4, AT CK,
RA YIG.XIG 1 XG A frde s, 73l 4& & 73.59%.
62.34%. 28.57%.

ININE HLRLE 0 358 pH E %% Ab 3 (7] 22
AR (P>0.05). HETHBFMRINAE IR T
JE I8 pH {H, WIS FEAIA NS ALY
KGR & A3 13 pH A 2K, MK
20.60%~21.96%. HH XIG AbH 435 pH HiA 3
K, N 8.05, ET CKL.51%, HA®AIEME CK
0z SRR

A B
70
60

E 50+

M'ljﬁ 40 .

& 30 |

o200 |

Y YJ YGYIG X XJ XGXIGCK |
gb 3

33 =S

I IR AT AR AL 3 o 5 A 30 PR R v 5 1
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Different small letters in each column indicate that significant differences exist between the two treatments (P < 0.05), same as below.
1 FRIESHZAXSRMENMINGEN =ZthE (A) M= (B) KR

Fig. 1 Effects of different disinfection methods and methods of adding organic materials on height (A) and stem diameter (B)

of P. notoginseng
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Fig. 2 Effects of different disinfection methods and methods of adding organic materials on emergence rate (A) and disease

incidence (B) of P. notoginseng
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