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[ Abstract] Objective: To explore the high-efficiency and high-quality seedling raising method of
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Codonopsis pilosula. Method: In the main production area of C. pilosula in the Tanchang county, Gansu
province, after the soil was fumigated with dazomet (containing 98% methylisothiocyanate) , four varieties of
C. pilosula seedlings were raised. The dynamic change in growth and differences in quality and yield of
C. pilosula seedlings after emergence were regularly determined. Result; (D The soil enzyme activity was first
inhibited and then restored by soil fumigation, which increased the root length of C. pilosula seedlings by 9.8%.
Besides, the field growth indexes such as plant height, plant width, stem length, stem diameter, number of
branches, number of nodes, number of leaves, and fitted leaf area increased in varying degrees, and the plant
height showed an "S"-shaped growth trend. "Gandang No.1" and "Gandang No.2" grew better than "Weidang
No.1" and "Tanchang control". 2 Fumigation reduced the incidence rate of C. pilosula root in the field by 4.9%,
and the incidence rates of "Gandang No.1" and "Gandang No.2" were significantly lower than those of "Weidang
No.1" and "Tanchang control". 3 Fumigation increased the total number of C. pilosula seedlings by 6.15x10°
plants-hm™, of which the number of primary seedlings increased by 45.3% and that of secondary seedlings
increased by 42.2%. @ Fumigation increased the seedling yield of C. pilosula by 42.4%. It showed the most
significant effect on the yield of "Gandang No.2", which increased by 61.8%, and the weakest effect on the yield
of "Gandang No.1", which increased by 15.4%. (5 Comprehensive analysis showed that the quality and yield of
C. pilosula seedlings in the fumigation area were better than those in the non-fumigation area. Conclusion: The
results showed that soil fumigation showed a promoting effect on the seedling yield of C. pilosula in spite of
different effects achieved in terms of different varieties.
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F1 KM ARSETHLERIKRL (X+s5,n=30)

Table 1  Soil fertility of tested soil under different treatments (x+s,7=30)

14k B KA /% AHLk/g-kg'  AHLF/g kg' WER/mg kg WER/mg kg HAH/me kg HERH /mg-keg!
bEEs 75.79+0.61 10.46+0.29 18.04+0.50 25.66%0.44 16.42+0.57 15.15+1.45 128.75+3.96
ES R 76.78+2.58 9.70+0.36 16.72+0.61 25.42+0.87 17.13+0.93 15.69+0.75 129.77+5.36
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Table 2 Grading standard of Codonopsis pilosula seedlings

e PR fif i /g K /em HHL/mm
—% >3.50 >25.0 >4.50
-t 2.00<~<3.50 21.0<~<25.0 3.50<~<4.50
=% <2.00 <21.0 <3.50
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E F 22 43 1 (One-way ANOVA) , £ & b # 3t #
Duncan 7% .

Xof AN ] A B 1 25 A R A A
L BV E SR I 4 B il B ORI 4R R AR AR K T
1 & F8 5 L8, 3T R (W), AR 30 A DG 1
Bt OE R SR R AU R AR LR B AR EL(CI) .

W,=3X(C, xVP)/X X (C, xVP)) (1)
R(X)=(X,-X INX, . ~X,.) (2)
RR(X) =1-(X,-X, )X, -X, ) (3)



5527 B4 24 W) HEXBAFZRS Vol. 27,No. 24
2021412 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2021
€= (RO <] @) 2 HR5HH
AP CRRH RV ERIHL VPR 20 RSB R R HOE RS 0 AR T

IR LG T 25 0 G A WER R ER AN R R AL
FAH L i KRR R AL PR j 3R R E 8 AR L R (X)) R i
A FRTE 48 bR 0 SR R AU L RR (X)) R 7R i A3 j 45
b 14 B2 S Ja eR VB, X, 37 A B 7 48 s 114 57 247 0L 00
(B, X, 278 BT AT b B eh 8 A5 B fe /IME L X, RS BT
A AL B AR bR Y B KA, C, 2R R 5 i Ak B AN 48 R
i 2T LR AR E

R3 WMEHFSHLEHEHRM (3xs,n=3)

XEAE S B T RS B B B R (P<0.05),
T R AR TR ET (S A 7 H ) Rk R
FIOB 2T 4 RS M 88 T o R Ak A B S
(P<0.05),H 7R K pH 2R LG T8 L (0 E
SR A, IR B 2T 4 3
FE 10 A SRIHTEX 25 LGt # 8 L.
L33,

Table 3 Effect of soil fumigation with dazomet on soil properties (x+s,n=3)

b B e 7 L5 R /s em” pH & A Hi/mg- g IR B /mg - g™ 22 & i /mg- g’ i AL W /mL - g
NEE=:3 2019-05-07 81.58+7.29" 7.47+0.04C 0.81+0.33** 0.22+0.06® 3.13+0.13% 1.7540.04°8
2019-07-22 54.32+0.82%° 7.83+0.09°% 0.79+0.19** 0.36+0.08°48 3.15+0.01°® 1.86+0.01*
2019-09-22 47.59+2.04°° 8.10+0.03** 1.25+0.53* 0.49+0.04%48 2.49+0.11"" 1.85+0.04*
KIHE  2019-05-07 107.27+2.96* 7.11£0.15% 1.53+0.53** 0.66+0.06™* 4.69+0.34** 1.64+0.03"
2019-07-22 63.31+4.02°C 7.70+0.02°% 1.74+0.18** 0.44+0.07%48 3.21+0.03% 1.82+0.02°*
2019-09-22 52.36+0.63%P 7.83+0.02°% 1.43+0.46™ 0.57+0.09™* 2.65+0.30" 1.72+£0.03°48
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Table 4 Effects of different treatments on yield factors of different varieties Codonopsis pilosula seedlings

20 51 JGE R /em ML /mm ] 4R %% PR fif i /g PR i Fi /g
G1 H 5 24.64+1.25%A8 7.09+0.56"8 0.50+0.24* 8.62+1.18"" 5.52+0.89%4
KIH 21.64+0.40" 7.97+0.12° 0.55+0.03%* 11.60+1.04°48 6.93+0.45™
G2 NEE=:3 23.32+0.51%48 7.42+0.09**8 0.17+0.06°* 9.88+0.25"" 6.58+0.30™
KIH 22.50+0.46°8 7.13+0.31%48 0.62+0.11** 9.57+1.11°8 6.16+0.76"*
Wi H 5 24.73+0.84%48 7.27+0.01°48 0.13+0.06%* 8.44+0.43"" 5.11+0.19%*
KIH 21.78+1.35%® 7.79+0.248 0.45+0.10%* 11.81+2.28%8 6.32+0.85%4
TCK H 5 25.57+0.15** 6.48+0.35" 0.20+0.15* 7.93+0.48° 4.48+0.41"
R 23.61+0.54%°48 6.68+0.205 0.48+0.08** 15.80+0.86 5.99+0.75"*
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Fig.1 Effect of soil fumigation with dazomet on the growth rate of Codonopsis pilosula seedlings in field
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Table 5 Effects of different treatments on seedling rate of different levels of different varieties Codonopsis pilosula seedlings

—4 =4 =%

a5 abE
VG #7 Bk /hm? fif 7 /kg - hm™ B FE K7 Bk /hm? fif 7 /kg - hm™ BT BT B /hm® fif 1 /kg - hm™
Gl H% 36.67+1.76 2 548.40+167.15° 64.00+4.16" 1970.274212.47% 48.00+3.46" 407.60+30.48"
ENEE 22.67+2.40° 1 641.60+54.34™ 68.67+4.06™ 1 924.93+33.54*° 48.67+8.11% 664.60+77.73%
G2 M 40.00+4.62° 2 904.00+204.50° 50.00+2.00° 2 816.87+649.87" 40.67+10.73" 406.87+36.08"
ENEE 16.67+0.67° 1 404.00£201.33% 57.33+4.37" 1 836.40+17.36* 40.67+5.21% 516.93+89.69°
Wl 19.33+2.91° 1 139.07+206.00° 127.33+17.14° 2560.40+227.61% 113.33+13.78" 831.73+247.74°
&Y B 27.33+9.68" 1577.27+417.23% 83.33+13.38" 1 808.00+161.16" 34.67+£8.51™ 285.47+97.58"
TCK H# 28.00+2.00" 1 874.60+31.62™ 120.67+11.57° 2 495.47+175.98" 69.33+2.67° 650.93+25.20™
ES (kA 18.67+1.76° 1 293.40+85.65" 45.33+7.42° 1 043.47£200.42° 25.33+8.11° 266.27+126.24°

R6 FARLENZZMESHETEREZRENZMT

Table 6 Effects of different treatments on yield and incidence rate of different varieties Codonopsis pilosula seedlings

I bk
415 4k 2 - KRBT #R/hm? BRI %% fif it /kg - hm
KRBT HR/hm? fif 7= 4 /kg - hm?
Gl M 1.3 3+0.67"" 20.13+13.13" 150.00£6.93°5¢ 0.89+0.43" 4946.40+214.43%8
PRk 5.33£0.67°8 68.67+£13.86"5¢ 145.33+9.33%¢ 3.67£0.65"AP 4299.80+60.73b%¢
G2 HEE 2.67+£0.67°" 54.27+15.88" 133.33+13.76"5¢ 2.00+0.28°® 6 182.00+£528.43**
E R 3.33+1.33" 62.60+35.90°5¢ 118.00+9.24¢ 2.82+1.13 3 819.93+282.29"B¢
Wi M 0.67+0.67® 13.33+13.33" 260.67+39.57* 0.26+0.36°® 4 554.53+444 2158
RIH T 10.00+2.31%* 176.80+24.69** 155.33+28.62°¢ 6.44+3.16™8 3 847.53+618.435¢
TCK iEE3 1.33+0.67" 34.4+17.55C 219.33+11.57*8 0.61+0.31°® 5055.40+176.59%48
KIHTH 9.33+1.76™ 147.67+17.88*8 98.67+14.85"C 9.46+2.81** 2 750.80+393.90°¢

PR i IE A G (P<0.05) MR K 5 bk g i AR ML
PR fF T PR fF L PRLAR F L5 PR R GF R 2 SR A
2 IE ARG (P<0.01) AR | HUAR fF | PR 5
] R K 35 52 W 2 G M G (P<0.05) , ifii 7 - 38R 3 75
e, GUAR K 5 FAR e F | B bR i R R S 1Y IE
AHIG MR K AR ff | B R G AR DR R 5 Y
IEAHSE s T B AR I P, G2 AR K 5 AR | B AR fif
PR fF TR 55 00 IE A G T 7E 4 R T R AR
Brep, G2 AR AR 5 MR AR ff | PRLPR A R 5
AR G T FE AR D WLARK 5 SRR e PR
R 5 T ) S A S O A O (P<0.01) , T E 3R TH
TR WA 5 PR ff i PRLBR R R 55 1Y
IEAH I (P>0.05) 5 38 F Ak By b, TCK AR 2 5
AR HROREL | PpAR R bR i A 5 5 Y B4 OC
(P>0.05) ,1fi fF LR FH RGP, TCK MR 5 5
FRK HRHEL | BAAR G T RARR G A R R 5 A I A G
(P>0.05). UiBHSE S 2R AR MR 5 + R85 55 1 K
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PR AR TN T SRS H R R

P I — G FP B — SR RN A RAREOR R
i 72 1 A A3 HT L BT 3 A 35 R0 Y R AR AR K
F1, H Tk FAR K N 46.8%,30.1% 1 14.2% , E
UK 91.2% , HCHEIBCES 1 ~ 3 F2 53 19 FR AR AR A1
TURRR, WL 8 A A R AR AL, W 9. 2 1
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T EIEBEEZHGTESHERREASFEEZNMEXES R
(n=60)
Table 7 Correlation analysis of yield components of Codonopsis

pilosula seedlings under different soil conditions (7=60)

~ . Lick il o AR
AhEE AR ER S MK /em ] R K )
/mm Hi/g
e Gl HHL/mm 0.283"
AR %5 -0.350% -0.199
ARG F /g 03047 0.8357 -0.262"
MitkEEF /g 03612 07992 -0.273" 0.956
G2 ML/ mm 0.148
AR % -0.158  0.043
HAREEE /g 02567 0.762”  0.011
MpkEdE/g 0231 0.763Y  0.034 09777
Wl AL /mm 0.203
AR 0.024  0.002
HAREEE /g 0.3667  0.8017  0.023
MR E /g 0354 0.720Y -0.056  0.904%
TCK R Hl/mm 0.144
] 4R %5 -0.188  -0.093
MAREET /g 0225 0.8122 -0.138
HMpRifE /g 0240  0.698% -0.090  0.874%
KiH#FE Gl ML /mm 0.292"
] AR %5 -0.147  -0.032
MAEET /g 0222 0.640% -0.120
Mibk#EH /g 0.247  0.6017 -0.008  0.905%
G2 AR /mm 0.173
AR %5 0.023  -0.080
MAREET /g 03237 0.7932 -0.036
HpkeEd/g 0.287"  0.764° -0.075  0.954”
w1 A /mm 0.155
AR %5 -0.074 -0.190
HAREEF /g -0.010  0.534” -0.072
HpkfEd/g -0.133  0.6017 -0.092  0.881”
TCK  #Hl/mm 0.173
AR % 0.097  0.218
MR F /g 0.057  0.4267  0.233
Mitk#EF /g 0.054  0.5247  0.140  0.726%

T A T P AR S AL T P<0.05,2 P<0.01,

Z U BREFE B A T M AR 7 AR A 5 2 4

BB AR AR B R R R BTAE 25, MR R

R S Tl P 05 e O T e IR Sy I e e R

ZREME, BRI R AR LI REAET -

B i A YA BRI 2 5 N & R AR AR I
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Table 8 Result of principal components analysis of yield and

incidence rate indicators of Codonopsis pilosula seedlings

E R FEAEAR TURAR% R TR/ %
1 4212 46.802 46.802
2 2.712 30.137 76.939
3 1.281 14231 91.170

R RSMEFERAREERNATENNE
Table 9 Capacity and weight of yield and incidence rate of

Codonopsis pilosula seedlings

LD 1 2 3
K /em 0.845 -0.401 -0.307
HHL/mm -0.427 0.577 0.673
AR £ -0.801 0.036 -0.225
TR ff 7 /g -0.727 0.633 0.141
— R AL 0.512 0.771 -0.270
— R 0.445 0.818 -0.360
IR % -0.794 -0.143 -0.332
SRR BT Bk /hm? 0.701 -0.380 0.577
S fE PR kg - hm 0.752 0.622 0.133

®10 FRTELEBTESHEUR . AFESHETENREE
ERGITERHA
Table 10 Membership value and comprehensive evaluation index

of seedling traits, incidence rate and seedling yield of Codonopsis

pilosula
B i 2 ES (k=
EfEE AN
Gl G2 W1 TCK Gl G2 W1 TCK
M4 /em 0.764 0.427 0.785 1.000 0.000 0.218 0.034 0.499
AL /mm 0.412 0.630 0.532 0.000 1.000 0.438 0.878 0.136
AR £ 0.247 0.932 1.000 0.863 0.144 0.000 0.349 0.281

PR T /g 0.424 0.858 0.258 0.000 1.000 0.684 0.750 0.614
— BB 0.857 1.000 0.114 0.486 0.257 0.000 0.457 0.086
— RN E 0.799 1.000 0.000 0.417 0.285 0.150 0.248 0.087
K% 0.931 0.810 1.000 0.962 0.629 0.721 0.328 0.000
BB T BR/mm? 0.317 0.214 1.000 0.745 0.288 0.119 0.350 0.000
JE 7 /kg-hm™ 0.640 1.000 0.526 0.672 0.451 0.312 0.320 0.000
LEATEMAEEL 0.603 0.747 0.543 0.534 0.466 0.290 0.427 0.181

AR 2 1 3 4 5 7 6 8

o7 3o AR 202 DA T Sz e - 9 5 A A i A L
B EEEEAAET , L RRA W RE R A5 R
P R T L OREOBE A L P B R S O MR SR T
B, ARSmrh JHE XSS TN E RS R
PR 27 46 32 55 5 0 SR W3 e R i R G il 3
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