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Effects of Intercropping Crops and Stubbles on Growth,
Yield and Quality of Codonopsis pilosula
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Abstract: Two stubbles (rotation stubble and continuous cropping stubble) and six plant materials (Codo-
nopsis pilosula » Allium stativum , Zea mays . Astragalus mongholicus, Sophora flavescens and Helianthas ann-
uus) were selected to form six planting modes of Codonopsis pilosula monoculture and intercropping, and
a field random block test of two factors of the stubble and the intercropping mode was set up. The allevia-

tion effect of different stubbles and intercropping crops on continuous cropping obstacle of C. pilosula was
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measured by monitoring the changes of growth indexes (vine length, main root length, main root diameter, fresh
and dry weight of the underground part) , root yield and quality indexes (root polysaccharide content, alkynin con-
tent, alcohol-soluble extract content and ash content) of the roots. The results showed that: (1) the effects of sin-
gle cropping and intercropping on the growth, quality and yield of C. pilosula under rotation are more obvious
than those ander continuous corpping, and the effects of intercropping under two stubbles are more obvious than
those under single cropping. (2) The intercropping treatment with H. annuus, A. stativum and Z. mays had
more significant effects on the main root length, the main root diameter and the fresh and dry weight of under-
ground part of C. pilosula than C. pilosula monoculture and other intercropping treatments (intercropping with
A. mongholicus and S. flavescens); (3) The intercropping treatment of A. stativum and H. annuus could sig-
nificantly increase the root yield of C. pilosula during two seasons. Especially, A. stativum performed best. The
crop rotation and continuous cropping C. pilosula intercropped with A. stativum increased the yield by 49.92%
and 22.55% respectively as compared with the control; (4) Intercropping with A. stativum could effectively in-
crease the polysaccharide content, alkynin content and alcohol-soluble extract content in the roots of C. pilosula
during two seasons. The effect of C. pilosula monoculture and other intercropping treatments on the quality im-
provement of C. pilosula during two seasons was not as good as that for A. stativum intercropping. The study
found that, based on the comprehensive analysis of the growth status, root yield and quality of C. pilosu-
la , the participation of the party in A. stativum intercropping was the most beneficial for the plant growth
of C. pilosula under two crop rotation, which could effectively alleviate the continuous cropping obstacle
of C. pilosula and significantly improve the yield and quality of its medicinal parts. Moreover, the en-
hance effect under crop rotation was more significant than that under continuous cropping.

Key words: Codonopsis pilosula; continuous cropping obstacle; intercropping crops; stubbles; growth;

yield; quality
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*1 AAEOMEEEXTRSERKNTW
Table 1 The tendril length of C. pilosula under

different stubble and intercropping crop modes

&K Tendril length/cm

1 Ak B
Treatment 6 H29H 8 29H 10 H 18 H
June 29th August 29th October 18th
C-CK 34.90+1. 68¢ 50.85+2. 90f 58.87+0.95¢
C-DS 39.35+0.59¢ 66.60+3. 10de 69.87+1.23de
C-YM 47.93+4.56a 90.93+12.13c 107. 20+8. 30c
C-HQ 38.13+2.55¢ 54.43+4, 93ef 63.57+6.37de
C-KS 33.33%5.80¢ 51.15+5. 55 60.50+6. 15de
C-XRK 50.60+5. 46a 103.93+3.56b 131.33417.19b
R-CK 36.97+5.65¢ 56.02+0. 73ef 64.70£7. 82de
R-DS 35.40+1.57c 70.80+3.39d 76.48+6.55d
R-YM 53.93+2.11a 110.00+13.31b  133.97+12.54b
R-HQ 38.20+2.02¢ 58.20+2. 17def 65.50+3. 73de
R-KS 40.37+2.97be 63. 05+ 2. 34def 71.53+£6. 18de
R-XRK 47.00£6. 37ab 139.50415. 73a 163.10412. 50a

TR COEME#HCK. 32 HifF; DS.YM.HQ.KS.XRK /)
BIRIR IS 5 ARG R K VR S ) H SE R 5 3 B 3 ok o 1
fi b2 (n=23) s R [FFI/NG 52 B 0% [ 19 AL 0 ) 75 506 K F 7 2%
5t P (P<<0.05), [

Note: R. Rotation stubble; C. Continuous cropping stubble; CK.
Codonopsis pilosula monoculture; DS, YM, HQ, KS and XRK indicate
that the party participates in Allium stativum intercropping, Zea mays
intercropping, Astragalus mongholicus intercropping, Sophora flaves-
cens intercropping and Helianthus annuns intercropping, respectively;
The data in the table are mean %+ standard error (z %5 ,n =3); The nor-
mal letters in the table indicate the significance of the differences at the
5% level for all treatments at the same measurement period (P <Z0. 05).

The same as below
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Table 2 The main root length and root diameter of C. pilosula under different stubble and intercropping crop modes

F MK Main root length/cm

M H 4 Root diameter/mm

L5 Ak 7
Treatment 6 H29H 8 H29H 10 H 18 H 6 H29H 8 H 29 H 10 H 18 H
June 29th August 29th October 18th June 29th August 29th October 18th
C-CK 18.73+2.73b 21.5741.05¢ 25.23+1.77e 4.427+0. 32d 6.56+0.63d 10.42+2.51e
C-DS 20.6043. 61ab 25.5343. 84ab 33.0741. 79abc 5.03+0. 32bed 8.06+0. 25abed 12.73+0. 12bed
C-YM 22.8340. 38ab 24,3041, 78abc 32.5341. 27abe 4.6340.73d 7.9940. 18abed 12. 86+0. 95abed
C-HQ 19.13+3. 64b 23.7341. 88abc 26.3340. 58de 5.07+0. 58bcd 8.66+0. 80ab 13.742. 27abced
C-KS 22.4344.71ab 22.474+1. 85bc 26.87+4. 12de 4,244+0.78d 7.78+0. 82abed 12.25+0. 48de
C-XRK 21.7741.81ab 25.4541. 70ab 30.1343.52cd 4.5640.27d 8.63+1.29ab 12.41+1. 20cde
R-CK 21.63+2. 15ab 22.37+1.91bc 30, 2742.67cd 4.82740.13cd 7.28+1.09bcd 11. 857+0. 33de
R-DS 21.83%41. 34ab 27.57+1.66a 36.37+1. 16ab 5.83+0. 71ab 9.36+0. 8% 14.940. 39ab
R-YM 21.6741. 24ab 26.5040. 50a 36.2741.06ab 5.78+0. 40abc 8.94-0. 42ab 15.10+0. 92a
R-HQ 19.70+1. 39ab 26,0742, 06ab 35.60+2. 05ab 4,2840.55d 6.84+1.19cd 13.95+0. 59abed
R-KS 23.23740.87ab 23.8042. 7labc 32.33740.95bc 4.634+0. 14d 8.37+1.21abc 13. 22+ 1. 32abced
R-XRK 24.53+2.89a 26.43740.61a 36.6042.03a 6.54+0. 86a 9.03+0. 75a 14. 63+0. 89abc
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Table 3 The fresh and dry weight of underground part of C. pilosula under different stubble

and intercropping crop modes

o R 43 B Fresh weight of underground part/g

R #4>r T #E Dry weight of underground part/g

T30 Ab 3
Treatment 6 H29H 8H 29 H 10 H 18 H 6 H29H 8H 29 H 10 H 18 H
June 29th August 29th October 18th June 29th August 29th Octoberl18th
C-CK 2.9740.50b 10. 3540. 79e 29.5943.19f 0.4240. 08ab 2.45+0. 35¢ 8.9440. 58f
C-DS 3.30=40. 34ab 13.941. 00bc 40.5241. 30bc 0.5140. 05ab 3.3340. 46abcd 12.53=+0. 54¢
C-YM 3.357+0. 21ab 12.89+1. 34c 39.0542. 45bcd 0.547+0.09ab 3.000. 22bcde 10.83+0. 76d
C-HQ 3.0140.12b 12.71£0. 28cd 36.6742.76cd 0.4540. 09ab 2.8540. 25cde 10. 61£0. 86de
C-KS 2.9340.59b 10. 73£0. 62de 29.0040. 14f 0.394+0.11b 2.5540. 20de 8.90+0. 64f
C-XRK 3.8640.12a 13.24+1.93¢c 30. 4441, 441 0.5740. 16ab 3.1740. 45abcede 9.66+0. 45ef
R-CK 3.29-0. 36ab 13.45+0. 45¢ 31.3241. 14ef 0.50=0. 11ab 3.19-£0. 19abede 9.78+0. 52def
R-DS 3.61+0. 38ab 17.44+1.53a 50,54+ 1.45a 0.5640. 10ab 3.86=40. 83a 15.0540. 61a
R-YM 3.9140. 44a 16.17£2.06b 41.53%4.40b 0.6140.08a 3.7940. 58ab 13.93=+0. 35b
R-HQ 3.14-+0. 63ab 13.75+0. 68bc 48.67+2. 38a 0.47-0. 06ab 3.26-0. 41abede 14.98+0. 49a
R-KS 3.2640. 48ab 11.98+0. 48cde 35.19+2. 62de 0.4940. 18ab 2.8340. 45cde 10. 224+0. 64de
R-XRK 3.3440.17ab 15.75+0. 98ab 35.7042. 45d 0.5140. 05ab 3.654-0. 43abc 10. 34£0. 54de
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Fig. 1

The polysaccharide and alkynin contents in roots of C. pilosula under different stubble

and intercropping crop modes
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The alcohol-soluble extract and root ash contents of C. pilosula under different

stubble and intercropping crop modes
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