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Abstract: In order to analyze the effects of different intercropping patterns on the growth status, yield and quality of G
rigescens, six plant materials including Camellia sinensis (L.), Juglans regia L, Glycine max, Coix lacryma-jobi L.,
Glycine max (L.) merr and Vicia faba L. were selected to form seven crops patterns of G. rigescens monoculture and
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intercropping. Plant height, plant width, leaf length, leaf width and stem diameter of G. rigescens in vigorous growth
period and harvest period were detected, fiber root number, root length, root diameter, gentiopicroside content were
determined to explore the effects of different intercropping patterns on the yield and quality of G. rigescens. The results
showed that the growth state of above ground part of G. rigescens intercropped with Juglans regia L. and Camellia
sinensis (L.) was better than that of G. rigescens intercropped with Glycine max, Coix lacryma-jobi L., Glycine max (L.)
merr and Vicia faba L. The intercropping with Juglans regia L. significantly promoted the growth of plant height of G
rigescens, while the intercropping with Camellia sinensis (L.) had large plant width, high leaf expansion and strong
plants. The yield of G. rigescens in different intercropping cultivation was: Camellia sinensis (L.)>Juglans regia L.>
Glycine max>Glycine max (L.) merr>control>Vicia faba L.>Coix lacryma-jobi L.. The yield of G. rigescens in inter-
cropping with tea was the highest, 142.4 kg per hectare, 46.87% higher than that in the control . In different intercrop-
ping patterns, the number of fibrous roots of G. rigescens intercropping with Camellia sinensis (L.) was the highest,
about 6-9 fibrous roots per plant, which was significantly higher than that of the control. The determination of gentio-
picroside content in G rigescens under different intercropping modes showed that: Camellia sinensis (L.) intercropping >
Juglans regia L. intercropping>Vicia faba L. intercropping>Glycine max (L.) merr intercropping>Glycine max inter-
cropping>control (monoculture)>Coix lacryma-jobi L. intercropping>Pharmacopoeia (1.5%), the gentiopicroside con-
tent in the roots and stems of Camellia sinensis (L.) intercropping was the highest, which was 3.36%+0.07%, signifi-
cantly higher than that of the control and Coix lacryma-jobi L. intercropping intercropping. The correlation analysis
showed that the root quality and yield of G. rigescens had a significant positive correlation with the aboveground plant
width and leaf length, but had no significant correlation with the plant height of G. rigescens. The comprehensive score
of the roots and stems by the membership function showed that the comprehensive quality of G. rigescens was better
than that of the control: Camellia sinensis (L.) intercropping>Juglans regia L. intercropping>Vicia faba L. intercrop-
ping>Glycine max intercropping>Glycine max (L.) merr intercropping>control (monoculture)>Coix lacryma-jobi L.
intercropping, Camellia sinensis (L.) intercropping, Juglans regia L intercropping, Vicia faba L. intercropping, Glycine
max intercropping, Glycine max (L.) merr intercropping all higher than control, and the comprehensive score of inter-
cropping Camellia sinensis (L.) was the highest, reaching 0.99.
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Tab. 1 Consistency test of experimental materials
PRt Uy s i i g 41
}1)1112:12;11;1(% Intercropping crops Plant height/cm  Plant width/cm  Leaflength/cm  Leaf width/em  Stem diameter/mm
LS CK 12.61+0.74" 7.13+0.48° 3.26+0.15° 0.97+0.084° 2.17£0.14°
o 5. Glycine max 12.35+0.61* 8.06+0.62" 3.03+0.16" 0.87+0.073" 2.08+0.10"
BT Coix lacryma-jobi L. 13.04+0.55* 7.53+0.75% 2.81+0.17* 1.0140.20° 1.914+0.07*
N M5 Glycine max (L.) merr. 13.09+0.37* 8.91+0.76" 2.99+0.15° 0.90+0.08" 1.88+0.08"
Pt # . Viciafaba L. 13.11+0.55% 7.31+0.44° 2.96+0.16° 0.95+0.07* 2.05+0.10"
B Juglans regia L 12.73+0.47" 7.9620.36" 3.1520.10° 0.86=0.06" 2.17+0.13°
M) Camellia sinensis (L.) O.Ktze. 12.80+0.60" 7.18+0.28* 3.14+0.14° 0.87+0.07* 1.92+0.21°

T RSB G RR/NG FREFRS A B 22 5 A B2 (P>0.05)

Note: The same lowercase letters after the same column of data indicate no significant difference (P>0.05).
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Schematic diagram of different intercropping patterns
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Tab. 2 Agronomic characters of aerial parts of G. rigescens in vigorous growth period

FiAE e "

Croppin [ VEFEY) PR R LIRS 58 =M
sysIt) gmsg Intercropping crops Plant height/cm Plant width/cm  Leaf length/cm Leaf width/cm Stem diameter/mm
FLfE CK 16.89+1.14"  8.07+0.59"° 3.55+0.20M"  1.10£0.08™  2.31+0.14™
# 1 Glycine max 14.34+0.62%°  8.95+0.34"%"  3.21x0.22""  0.99+0.07*  1.96+0.13%"
Y Coix lacryma-jobi L. 15.65£0.60*%  8.69+0.59*%"  3.04+0.20*" 1.14£0.20" 1.69+0.09%
1 M Glycine max (L.) merr. 15.50+0.6"%  10.12+0.71* 3.06£0.24*  1.01£0.08™  1.93+0.09*%
Sy
# 5. Vicia faba L. 16.21+0.635%®  8.11+0.414%° 3.78+0.26" 1.070.06" 2.19+0.10%
kA Juglans regia L. 17.43£0.60" 9.19£0.50"®  3.64+0.10™° 0.96+0.06" 2.28+0.13%°
ZXM$ Camellia sinensis (L.) O.Ktze. 15.310.78*%"®  7.56+0.425° 3.76+0.22% 1.02+0.06™ 1.940.094B¢

A RS AR/NG FREFRR B 25 B (P<0.05) , ARKEFHR/RA B2 540 B3 (P<0.01) .
Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05), different capital letters indicate
extremely significant difference among treatments (P<0.01).
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Tab. 3 Agronomic characters of aerial parts of G. rigescens in harvest period
FiAE L .

Cropping [i] W_’lf% 7S Tﬁ] Plant Wﬂ% LIRS ﬂJrjnf _é*ﬂ
systems Intercropping crops height/cm Plant width/cm Leaf length/cm Leaf width/cm  Stem diameter/mm
HpE CK 18.19£0.91%°  8.49+0.39"¢ 3.64+0.09% 1.06:0.03% 1.970.09
# 1 Glycine max 16.48+0.56  10.33+0.62"P* 3.48+0.14% 1.08+0.04" 1.98+0.08"*
1 Coix lacryma-jobi L. 16.95+0.79%°  8.83+0.455® 3.50+0.12* 0.98+0.044° 1.73+0.084*
e B 5. Glycine max (L.) merr. 16.43+0.54%"  9.65+0.53*%*  3.68+0.16"  0.99+0.04* 1.94:£0.08"*
# 5 ViciafabaL. 17.62£0.67%°  8.51+£0.40%¢ 3.73£0.12%5°  1.01+0.03** 1.93+0.05%
kR Juglans regia L. 21.34+0.67**  10.32+0.62%*° 3.80+0.08"5"  0.98+0.04" 1.91£0.06™
ZH Camellia sinensis (L.) O.Ktze.  16.74£0.81%"  11.01+1.86* 4.25+0.19" 1.27+0.06™ 1.91£0.10™

e FEVER G AR/ NG RIS 22 7 B3 (P<0.05) , ARKEFRERRAEIE 25K BE (P<0.01)
Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05), different capital letters indicate
extremely significant difference among treatments (P<0.01).
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Different lowercase letters indicate significant difference among
treatments (P<0.05), different capital letters indicate extremely
significant difference among treatments (P<0.01).
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Fig. 2 Underground rhizome yield at harvest time of dif-
ferent intercropping patterns
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Tab. 4 Appearance quality of G. rigescens under different intercropping patterns

AR [ VEFEY) AR i3 N Lisd |
Cropping system Intercropping crops Number of fibrous roots Root length/cm Root diameter/mm
Vs CK 4.67+0.425¢ 13.34+0.86° 1.89+0.08*
# 52 Glycine max 6.17+0.60"B%° 17.15+0.8445° 1.56+0.085°
1 Coix lacryma-jobi L. 5.33+0.49"B% 16.71+0.8345¢ 1.48+0.075°
fAlE 215 Glycine max (L.) merr. 6.73£0.72°B 15.39+1.108¢% 1.55+0.07%°
#% 7. Viciafaba L. 6.40+£0.534Babe 15.61£0.765<" 1.67+0.074B®
Bk Juglans regia L. 6.60+0.622P™ 16.31+1.03A 1.57£0.09"°
Z5M Camellia sinensis (L.) O.Ktze. 7.50£0.80" 19.79+0.98"* 1.87+0.08

e VB G AR /ING F iR R R A B 25 5 3 (P<0.05) , AFKRE FREF/RAL N 22 Bk B % (P<0.01) .

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05), different capital letters indicate

extremely significant difference among treatments (P<0.01).
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J B34 5 & Gentiopicroside content/%

Zige CK EE B BE BEEEMWIH
FiERE = Cropping pattern

ARNE PR IR A E 22 5 2% (P<0.05) , A
KRG FEERR AL B[] 22 540 3% (P<0.01) o
Different lowercase letters indicate significant difference among
treatments (P<0.05), different capital letters indicate extremely
significant difference among treatments (P<0.01).
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Fig. 3  Gentiopicroside content in different intercropping
patterns at harvest time
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* indicates significant correlation (P<0.05), ** indicates extremely
significant correlation (P<0.01); Blue indicates positive correlation,

orange indicates negative correlation, and the depth
of color indicates the size of correlation.
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Fig. 4 Correlation coefficient between aboveground
agronomic characters in vigorous growth period and
underground agronomic characters
in harvest period of G. rigescens
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Fig. 5 Correlation coefficient among 10 indexes
of G. rigescens at harvest time
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Tab. 5 Comprehensive evaluation on Yield and quality of Grigescens under different intercropping patterns

" SIS A AR .
b BEC gk Root IRt e OMEEER ISR .
Treatment Number of length diameter Yield Gentiopicroside Comprehensive Sort
fibrous roots content evaluation index
CK 0.000 0.000 1.000 0.425 0.168 0.319 6
% &7 Glycine max Intercropping 0.529 0.591 0.185 0.449 0.426 0.436 4
X Coix lacryma-jobi L. Intercropping 0.235 0.523 0.000 0.000 0.000 0.152 7
S2J Glycine max (L.) metr. Intercropping 0.729 0.318 0.177 0.447 0.457 0.426 5
# 7. Vicia faba L. Intercropping 0.612 0.351 0.462 0.349 0.503 0.455 3
#Hk# Juglans regia L. Intercropping 0.682 0.461 0.209 0.849 0.643 0.569 2
Z# Camellia sinensis (L.) O.Ktze 1.000 1.000 0.950 1.000 1.000 0.990 1
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