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Effects of different intercropping patterns on growth characteristics
and secondary metabolites of Notopterygium incisum in alpine Tibetan area

WANG Hong-lan, ZHU Wen-tao, YANG Ping, WANG Qi, DU Jiu-zhen, LIU Teng, JIANG Shun-yuan” , ZHOU Yi"
(Sichuan Academy of Chinese Medicine Sciences, Chengdu 610041, China)

[ Abstract] This study aims to screen the optimal intercropping pattern, so as to improve the quality of Notopterygii Rhizoma et Radix
and the economic benefits of land use. Four planting patterns, namely, Notopterygium incisum monoculture ( CK), broad bean | N.
incisum (CD-QH) , lettuce || N. incisum (WS-QH) , and garlic | N. incisum (DS-QH) , were set up with row spacings of 20 cmX20
cm, 20 emx30 em, and 20 emX40 cm to analyze the effect of different row spacings in different intercropping patterns on the growth
characteristics and secondary metabolites of N. incisum. Reasonable intercropping spacing and patterns were explored. Compared with
that of CK, the survival rate of N. incisum seedlings in CD-QH, WS-QH, and DS-QH patterns increased by more than 70% (P<
0.05). The increases in N. incisum plant height, leaf length, and leaf width were the greatest in the CD-QH pattern with a row spacing
of 20 ecmx20 c¢cm, which was 127. 11%, 137.77%, and 92.37% higher than those of the CK treatment, respectively. All the three
intercropping patterns helped to increase the fresh weight of underground parts and promote the elongation of main roots. Particularly,
the CD-QH pattern with a 20 emX20 ¢m row spacing had the best effects, which were 1.97 times and 1. 54 times those of the CK

treatment, respectively. The content of notopterol and isoimperatorin as well as the sum of the two in the three intercropping patterns
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with a 20 cmx20 cm or 20 emX30 cm row spacing was significantly higher than that in the CK treatment (P<0.05), and the values
were the greatest in the CD-QH pattern. The economic benefits of land under the three intercropping patterns with different row spacings
were significantly higher than those of the CK treatment ( P<0.05) , and the economic benefits of the CD-QH pattern was the highest at
a 20 cmx20 cm row spacing, which was 27 800 yuan-mu~", 157.41% higher than that of the CK pattern. In summary, intercropping
helps to promote the growth of the aboveground part and the underground part and the accumulation of secondary metabolites of N.
incisum and improve the economic benefits of land. The best intercropping crop was broad bean, and the optimal row spacing was
20 cmx20 cm.
[ Key words] Notopterygium incisum; intercropping; row spacing; secondary metabolites; economic benefits
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Fig. 1  Effects of row spacing in intercropping on survival rate of

[¥]

Notopterygium incisum (x+s,n=3)

2.2 [R]EVEARE O JE T b B 43 AR A A 5

AN A TV EAR T AN [ AT R DS b E BB IE S
FabR K e SPAD DLIE] 2, 4% [ VEAR 20T 98 1% Bk
AR R SEER RS A TS, 5 CK A
Fe, 3 Fplal AR R0 JE TG dRm B N T 77.78% ~
127.11%, H fr CD-QH # i % Ko, - H K 5
21.92% ~137. 77% , M J SE 38 70 49. 32% ~92. 37% .
M SPAD {H % 5.34% ~ 18. 47% ., [t % [ {E4T
PRI K, B DS-QH A=Ak, CD-QH Al WS-QH 453
TIETERR R R S e A R B B B
FEASFI T 9236 b 3843 E K . 20 emx20 em fTHERR
T ,CD-QH #EATEIE Ry | | i S BG E B , i
SPAD BRI IE 1 M b3 A K VR e 2
2.3 N[l VAR 0T TE T bR B A R A s

AN [ T VAR 6] 3 b 3508 40 A= K i 2 i 25 41
WK 3, 5 CK#HEE,20 emx20 em f74R#E CD-QH
WS-QH F1 DS-QH #25F J¢ i B bk fif 5 43 7] 384 in
97.10% ( P<0.05) .82.75% ( P<0.05) .51. 64% ( P<

5123



SalES PRI

<<<<< -
20254E9 H | 4550 %5 18 1] @ TETHES Vol. 50, No. 18 | September, 2025
2 vy
DS-
2 %CKQ 50 a
a a a

7
)

N

20%20 20%30 20%40
ATHKER/cm

20r a
T a

15f o a
n b

dateed

PR
IKIRIXK,
IR

KKK,

20x20 20%30 20x
ATHKER/cm

=3
N
(=)

7

Y
AN\

10 |-

H-Ke/em

20’><20 20x30
AT HkEF/cm

9%
QRXRA

e
RRRXZH

O

5%

o

5K
%%
LK

201

55

%%
XK

3

R RRARLLRRIAILLRRRKS

PR

0
09%

oot a et tetotetetetetetetete’s

SO

5%
90935
9393

<KL
%
o
%
2L

v,v,v
SRS

o%
% X
RRILIRIIRLRRLLRRI:

OO0
XX
XX

it SPADAL
7y
oiz

XX
XX
XK
2%

5
s

0%

0000 %%
Bososeseses
XX

-
2909098

XX

XX
%
098
L
e

%
ool
O S RO TR aes

v"

PO

KRR
2

A
o%

XX
o208

QXK
3%
RS

255

D
3

N

boes X RS
20x20 20%30

ATHKER/em

[S]
o
X
'
o

B2 [E/EATRREEXS JE G 3 L3R 0 A 4 S SPAD BRI (x:45,n=3)

Fig.2  Effects of row spacing in intercropping on growth of aboveground part and SPAD of Notopterygium incisum leaves (x+s,n=3)

0.05) ;20 emx30 cm f7HRIE T, CD-QH, WS-QH Fl
DS-QH BT I8 1 FpR fif 5143 51135 0 97. 90% (P<
0.05) .13.31% 48. 18% ( P<0. 05) ;20 ¢cmx40 cm {7
PREE T, WS-QH AU I8 17 bk fif J i 251K T JHAth
R AR E . 20 emx20 em FTRRFE R, 3 Fha] {45
KM FRK B E KT CK b3, HAbFT R
AEFRTC R E RS . X T AU, AR EVER AN
[FATARIE R AEZE 22 5 . 20 emx20 cm 1T[E]FE T WS-
QH ) M EHL, 73k (16. 50+0. 76) mm; 20 ¢cmx 30
em fTHRIEE CD-QH BYME R K, b CK =i 53.01%;
20 emx40 em PRI CK ALBR e K, 2 %
T WS-QH £ ByxF BifE ,{H5 CD-QH S DS-QH 1
XS BB TG 5k 28 5 . W T ATRECFI AR £, 3
FRATHRIE T DS-QH A58 X i {1 8 3 v T HoAth A5 =X
(X IAEL, 10 A TR 4E K5A B T 0 14 8 1 20 AR 1 2E
Ko 25 BT AVEAEY) A B T 52 5 I8 1 1 T &84
fif 5 Mt EAR AR A AR 1 FLr 20 emx20 em 17
PREE CD-QH A HRCR e if
2.4 A RIVE AR 200 98 6 AR A = W AR 1
Al

AN [ TR VAR O] 3 YR A ARG = P AR 2R 18 52 i)

5124

https://www.cnki.net

DLE 4, 20 emx20 em .20 emx30 em fTREEE TR 3 Ff
[ VERE R JETG BE | S BRAT A R M s = 3
F CK 4ZbF 1M 20 cmx40 cm F74kHE F WS-QH , DS-
QH I 76 B S WA 28 M S e i E KT
CK b3, 20 emx20 cm 170K HE I8 16 B & H 5 3
{KHER & DS-QH > CD-QH > WS-QH > CK, 5 KK
WE S EH & AMEHEF B CD-QH > WS-QH > DS-
QH > CK, & & & h m 2 ik /9 HE FF 9 CD-QH
(0.43%)> DS-QH (0. 40% ) > WS-QH (0. 38%) > CK
(0.21%) , 20 ecmx30 cm {7 T I B 7 1 i = 2]
fHEF M CD-QH > DS-QH > WS-QH > CK, 5 MR
HHZ it = 2IHE Y O DS-QH > CD-QH > WS-
QH > CK, & & & i & 3K 0 HE ¥ 4 CD-QH
(0.43%)> DS-QH(0.41%) > WS-QH (0. 38%) > CK
(0.25%) , 20 cmx40 cm 170 IEE B & b 20K
HEF A WS-QH > CD-QH > CK > DS-QH , SEXATH
&R hE PMCHEF A CD-QH > CK > WS-QH >
DS-QH, & 7% 2t 5 EUIE A HEF 7 CD-QH (0. 41%) >
CK (0.39%) >WS-QH (0. 36%) >DS-QH (0. 22%) .
i F T [EAEATARIE N 20 emXx20 em BHA BTG
TGRSR R AL R 20 emx20 cm 7 RERE



SR XA [l ) PR A 200 9 175 A AR B U A A W (R 3 i DF 5

.

1=

Feart4,

7

20x40

PRI
K2R EEEIREEIREEIRK

L 000 %0 %00 20 % %620 %6220 %0 % %%
R RsRRssoess]

20

=} =}
£ (=3 k ot A,0 k
- B ﬂm - RRERRRR ﬂmm
o
A | - g
Y
((((( X (=]
b o I = ol 2Ry
o 8 e e = e a8 = = - o o8
wo/ S N E H i s wm
g5%
ety ) g
NERU g o RN g 5 /////////////////////// )
Q 20%tet0tetetotetetotetetote AN AN
S pge——— |
] : oy
ot o m o m
RERDIIIIIIN % & xe
° R S & RS
a.‘%ﬂy//////////////////////////// 2 Rl
o
SN\ & 5]
S R R &
4
B
DEEER B

{iq[¥52
5125

) >CD-QH (1.80 J3Jt) >WS-
URSImAIE

R,

=)

5]
i

~
M

YN
.
e

Y

2

20 cmX40 cm 1T
51

RJF 9 DS-QH (160.27 kg) >

3)
Zy
PN

2

"], £

WA DS-QH (2. 11

5

i

1= Ry

B

=)

=]
=)

L

JC

=]

SE
J376)>CD-QH(1.76 J375) >WS-QH(1.75 J17T) >

o

Pt

R

H

EE LT 2NN
AFEFE R - & UL 6., 3 R MEAT#RE T

JC) 520 emx30 em F7HE N GG A E S RIUT 8 SRR RERR, BE R TR

QH(1.84 J1

5

DS-QH( 153. 40 kg) >CD-QH ( 150. 06 kg) >WS-QH
(102. 34 kg) >CK(69. 06 kg) , B /= M H Y

CD-QH (128.75 kg) > WS-QH (121.61 kg) > CK
CK(0.45 7370) o £ PR 20 emx20 em {7HRFE[A]

Xf% A DS-
QH(1.23 J378)>CK(0.83 JiJL)

PREE T JE 15
(37.86 kg) , B ™"
YR

H

52

x*s,n

PR AT

20 emx20 cm f7RREE R JE16

& W F &3 CD-QH ( 206.91 kg) > DS-QH
(184. 80 kg) >WS-QH(157. 19 kg) >CK(89. 89 kg) ,

U I 1] 4 7

WA =P BUR R BERCR 5o (8.3

b

105.35% (P<0.05) ,94. 46%

(P<0.05)

o

=)

=]
IR T} CD-QH (2.78 J1JT) >DS-

N

=

() AT B S35 T 38 73 A R AR 52
1=

Fig.3 Effect of row spacing in intercropping on growth of underground part of Notopterygium incisum (x+s,n
AT A 28 T A8 i % e A3 BT
ANTRIAT R BEAS (5] [V 0 I8

https://www.cnki.net

N

=

BRI 5
&y

>

Pt

e RE R
QH(2.54 J178)>WS-QH(1.60 J7J6) >CK(1.08 J7

B

T ,CD-QH . DS-QH il WS-QH 43X 35 1% B 5 S B H
5

IEYsSEa- il
(P<0.05) .80.87%

~

A 3
H

2.5

F ] %1



202549 H | 4550 B 1811

NNNNNNNNNNNN

Vol. 50, No. 18 | September, 2025

ssssssssssssssssssss

ZZCD-
. Eolws
b EZDSQ
7 7 L IcK
7/
;//// 7*"& 7 a
7 E
4, b sm
e ko] S
oY, 7
7 7
oy 7
7S %
S 7 ot .
= 7 RS _
= o d _ d
He 7 7
e Z// >>§ v Z// v
7 Nz
77088 17775090
j/// O . o v,
< /
/Z/ >< [ 7ol
;//; Sl ;//; v
177 SN2 7 7
78 7770
20%30 20%40
1Tk ER/em
05
a
04}

]
o
NE

e
%
2!

<

&
XS
SRBE
2L
RIRRKA]

QO

XK
400!

RS

<
&

%

FERTEEH IR AT 3 /%
o%

XXX

KK
R

S

2
KB
K&
8%
LXK

PTO3058
02025
20 %%
QLR

0
o%

%
X

Nece

%%
%5

5

2}

< <

© &
T
®

RRRATEH 2%
<o
=
=l

0.06

0.03

20x30
T4k /om

%
0%
o

,v
5
5%
XXX
o
5

KK,
5o %e%
00
K

PN
0% %%
et
KRR

3%
25

XX
%
5%
ool

38
S
5
R
RS
255K
SRR

v,v

o)
S

RS
X
S
S

25
%
R

X KX
%
5

RS
S
3RS

R

55
K5
QXK

XX

X,
S
5
A\
0300
XXX
S

R
QKGR
00000 % % %%
SERALR
R
oSo%
XK
S

Q\“
oSo%e%
e%e%
ptetotel

o
XX

s

[
S

X
[
S

Kl 4 [ EATHEX S5 FE AR LR B2 R (st ,n=3)

20%30

]
(=1
X
N
(=)

T4k /om

Fig. 4 Effects of row spacing in intercropping on index components of Notopterygium incisum (x+s,n=3)

JEN R Bi/kg

2030
AT HkER/cm

AR EVEAT BE Y IETE 855 88 i 40T (245 ,n=3)

Fig.5 Economic benefit analysis of Notopterygium incisum under different row spacings in intercropping (x+s,n=3)

K 5

AT BEERAE W R A OG . E A Y R AR A 5
P>t >Kr, B3 FpiEERI h WS-QH iy 55 5%
FEa R, P E AR R, B T A A B X 0 (E
(P<0.05) .

X F 2% ROEE, A RATRERE 3 FhEVER 1Y
PRZERT CK 43 (P<0.05), 20 cmx20 cm Fi
20 ¢mx30 cm f7AREE T, CD-QH 2 19 28 5 B T 72
fH A=, 4300k 2. 78 J1 o6 2. 05 J1 7T, 43 3l b CK

5126

M| [T :
‘EIS . :
w10 ééé

/ .
0.5 }
B il

AT FREE/cm

R 157, 41% ,146. 99% ;20 emx40 cm {7HRIE
AR PR DS-QH A1 i = (il e s, o0 2. 11 1T,
J& CK AbEEfY 4. 68 % ,{H 5 CD-QH Fl WS-QH #2X
TR WE T,

A AR RN 28 55 35 85 i R A L A AR A = )
B KGR S A AR AR 0. 67
T ~1.14 T30 R T AR JETE I A= 7= A, L& 1,
TE S AT T, AN ) [/ A X A D)z 15 1 98 1% R AR



A S EH AN, TE

N

20x40

iZ

3)

RO G HER A

=
N 1] L

1

20x30
ATHEER /om

S [&] FilH

R e it

N NN NN
o ////// NN // NN

20x20

eI Y R LR R R AR

SEIE S TR, A R A
I

45001

SR XA [l ) PR A 200 9 175 A AR B U A A W (R 3 i DF 5

.

1=

&

RV

+*a

PR X RO AEL 30X 5 U B8 S T A 0 il Sl A 452
[

PR AT 1, BEMISCAR R T AR 5 5T B4R A5

AT, HIESAIC T RA . 28 A i & R VERL R 17 ik
#H 20 emx20 em T CD-QH AT 7= A= i Ui 25 1

AT A FA e

3 e

(=3 (=3
(=3 (=3 (=3 (=3 (=3 (=3 [=3 (=3
S w & w & w S w ETWM
< [ae] o o (o] — —_—
AU/ d B0}
alyn
oza
NEY g o ]
\ 3§ z
(S}
7
; [SEJa| SN N
.yﬂ_ mmm_u_ L PERRERIRRIRIRZIXK
! Y B0 RIIRIIKIIK
BSbl 3 ERRIERIILIELIILIL KK
R EEREELNES
£ <
o 2
L B
< & #
R
<
- R RIIRIIKRHIL K
KO0XRIIIRIIELRIIILKS
w0 HEX KR K K IKKKEKLERL
// n&omonom&omonono»ono»ono»%
=N
m NN\
R G RRRRR RG]
B SRR & ]

2696002692022 tote ot e ot 0 et tatetetatotetototetote ey

_ _ I
g g g8 g8 g =° R
PERCRRREIGEEIRICREREIEEIIRELIIKLY
S =] el < S KSR IR R RIIEIRIEIKICRKR
07007 % % %6 %6 20 200000 %0 %020 %020 %0 % %% %%
- S22 2020200 ettt 2e 0 o ottt te 0ttt

E

. . ) .
w9 wm o wm o 0
o (3} (o} (o] — — (=3

CHALE) (Rl 4857

B/ I )

o

ANFIEIEAT BEAS [RVE ) 28355 24 BT (

s,n=
Fig. 6 Economic benefit analysis of different crops under different row spacings in intercropping (x+s,n
D-QH
o
S-QH
K
b

Kl 6

5127

A AR
SRR
25 KR EE

AT
2.50
2.08
2.23
0.57
2.50
1.98
2.49
0.61
2.59
2.61
3.06
0.42

=
AT A A 90 18] 5 A o 24 4 1 208

19
1.41
-0.83
1.23
0.79
1.26
-0.52
1.08
1.08
1.42
-0.62

Yk gk /

TG,

HORTR R E N 5E

LHE/
2.78
2.29
2.54

.08
2.05
1. 60
2.09
0.83
1.76
.1
0.45
BN I IENG B AR 1 0 A BT AT 5E 80 JU ., BSR4 1 000 KL 11 I8 R

[=]}
=

o

K TR AR, AR

P gy
it
11
.10
.14
. 82
0. 81
0. 84
1.35
0. 68
0.67
0. 69
1.07

O3 3 ML D T (ST Iy

A A
/IR

TBIAN 53 R A T 1208 (4,12

1AL
0.24
0.24
0.24
. 24
0.24
. 24

. 24
0.24
. 24
0.24
0.24
0.24
i

% NI

20%40
s,n=3)

FR -/ Fp

7

Xt
¥
0.87
0.86
0.89
.67
0.57
0.57
0. 60
44
0.43
0.45
0.83
.

11
0.

s JENE AR B ARIR

JT

20%30
AT FRIF/cm

Draka 73 (

=y

42
it 2
CD-QH
WS-QH
DS-QH
C
CD-QH
WS-QH
DS-QH
o
CD-QH
WS-QH
DS-QH
CK
PEERY S € TR R o T AN S I AN X Y SN
@251 T 50 10 7T ; REAC A0 800

K
K

20%20
= 3)

s,n

+

Comparisons of the costs and benefits of different intercropping patterns

AN [ PR A A 528 4

AR AR

Fig.7 Total economic benefit analysis of different intercropping

FIRREE/ em
20%20
20%30
20%40

7
patterns (
#1
Table 1

7




202549 H | 4550 B 1811

NNNNNNNNNNNNN

wwwwwwwwwwwwwwwwwwwww

Vol. 50, No. 18 | September, 2025

A R TR SRR AR S EERR I
BERE SRR 5 AR R 1R R
ZTARK &2 | P W e BRI 4
) BLAE T A T 95 44 7 A 2 0 4y BE L 2 P AT
(] () A b 2 L AT AR ) 2. 54 40 A AR AH A
WA 8 7= AR AR A R R, 5 IR A kL,
TE MR A o KOs 88 A, Fobk v n 77. 78% ~
127. 11% W K380 21. 92% ~ 137. 77% , M- F G 3
fin 49. 32% ~ 92.37% M Fi SPAD {H 2 5 5. 34% ~
18. 47% , SRkt EHIN 51. 64% ~97. 10% , Vi [AI4E
BTG L Fsh T AR K, JETE-AT
ISR 5= W NS ny 7 =N i i) o L R 7 N
PR K, AT RE R K o 5 SRR R A R = 1
AR 2 i AR E H AR AR 2R R, M AR 22
Hbsta Ak,

() A7 ok B X6F v 245 6 7= R & SO Al A
M) o [R)— [EVE A AN IR T R 98 176 b 3 44 3
FHIIARTRE, 20 emx20 em 78R T, CD-QH & 28%¢8
TR S R R B, I SPAD UK g it
JETE L AR K E B B BEE A TARIE 3
I SETEAR T A B R TE A S IR B R
B BAEASFI T 26 76 b 3B i A 4k S >
WFoT R WARS AT SAT HE g 4 0 2 I, RS AT AR 2
B MAREEE AT EE N 3 0 2 E, Ui I & Bl
YEATHEA R T4 S ARG A~ 5, BRI, & B A9 AT ) B
Jic &, 7550 R a) A B0 A 2 1) DL 4R e P 2 4 7
TR 2 A AR SRR P A

FE 245 AR AR ARG R v TRIVE AR 2 mT DX
VEW 52 DA R A S AT LA LA 1 1 B3 536 R
Oy AR R A DT X 24 A ik A AR A
—ERIRI T BRI, R S LR,
2GR A 7S A RN Rk R B B
T 29.10% 34. 67% " ; S MRS, ) ER/EK
PRt F I AN 36. 25% , A BKZEEE N 60% 2247, 3K
RO B2 PR E R AR R b AR 2
OER N R S R TR LY AR
I 20 emx20 em ATREEE T, EIE EIVEAR T R
BRI ES SIS JEIE B SRR R O B A i
Fem T CK A3, 430 42 = 105.35% (P<0.05) .
94. 46% ( P<0. 05) .80. 87% ( P<0.05) , it B [AIVE A
FIFIRIER A= AR AT e N [ 7R
GEZTAEYIMGE T JETE AR PR R A W R B
5128

PEMR PR IR E Y Z R S 1A i e L
s JE T UAE AR W RO BLR 52 TH ST 25 A
JE

4 g

AW R T AR R O I8 17 A A

WAARH IR R Ry, 45 RS T & A 4R

BRI AT RR AT ) I8 196 31780 3 A R # o3

A=W R B 4R i I T A S BRI R AR AR AR

Wy, SR T IEIE 25k I, e rh A K- 9 )

VERR RO Feht . TR A SR JE s A A A 7™ B

AR AR T 2 W A7 F T 56T BT IR Y AT £

M

[ &% 30K ]

(1] M, FomlE, MRk, 55 mo8il G 2h A Y 92 1% 7 Hh
HEAERA KR [T]. 2 2, 2009, 34(5)
53s.

(2] ThmiAg, #2500, JEIE 290 i A 2 oy i 24 BT e O 5 30k J
[7]. *PEE25,2021,52(19) :6111.

[ 3] W&2ELE, $ME, T2, & B IR B R X sk [ 1]
W E P 2G5 2uii,2017,42( 14) 12627.

[4] L2, RICH, BRI, 5. LIRS L IEMUE YRR 45
FAPARRAE B FE XS YA AR 7= W RS2 [ 7], & BRI R 27,
2023, 51(24) . 173.

[5] =9, MRz, K, 5. P2y L8000 P2itt GAP 1k
H[J]. hEH 25k, 2015, 40(17) : 3360.

(6] S, Hefbok, S, 4. 2 A g M T B
[J]. PR 2758, 2021,46(8) ;1851

[7] MOSTAFA A M, ESMAEIL R C, ABDOLLAH J, et al.
Evaluation of common bean ( Phaseolus vulgaris L. ) seed yield
and quali-quantitative production of the essential oils from fennel
( Foeniculum wvulgare Mill. ) and dragonhead ( Dracocephalum
moldavica L.) in intercropping system under humic acid
application [ J].J Clean Prod, 2019, 235; 112.

[ 8] Bz, BT, #HET7, S5 s /ER R s X %
FRGIHTLI]. PETZZGE, 2024, 49(18) 4841,

[9] SWATI W, RAKESH K. Elucidating the yield and quality
response of Tagetes minuta L. intercropped with Zea mays L.
under different spacing in the western Himalayas [ J]. Ind Crop
Prod, 2021, 171: 1.

[10] WEISANY W, TAHIR N A, Schenk P M. Coriander/soybean
intercropping and mycorrhizae application lead to overyielding
and changes in essential oil profiles [ J]. Eur J Agron, 2021,
126: 1.

(1] HERMmEG 2 pe NRICAE M, —F[M]. L5t b
Il = 2 BHEE 1 R, 2020183,

[12]  3KE, T, SEL, 5 AW A R 5 5 AR 14 5t
TR BB ] ol Al R4, 2023, 58(5) : 87.



FLL 2R R TR DA R AR SE I A KRR B A ARG iR s w5

[13]

[14]

[15]

SalES PRI

RZEM, KWL, H0F, A5 AL 25 R B S AR A
BRI T]. P2, 2024,47(6) : 1574,

EHLL, A, BN, . DAESRO S 2SR BERLER ]
BRI E AR 25 A W A AR 0 7 (7). b 25 20 A,
2020, 45(9) : 2046.

FEER, MEE, ERIE, 5. RVERIRIZE DX EESE S
KRG s [ )], P24, 2021, 41(11) .
1884.

WiFE, BRI, ARiie, G5 AN IR) I VER e 0 g i
BRrsmd [ 1] . A ER A, 2023, 44 (9) : 1829,
FONSECA M C M, SEDIYAMA M A N, Bonfim F P G, et al.
Lettuce and marigold intercropping: crops productivity and
marigold’s flavonoid content [ J]. Cienc Rural, 2016, 46(9):
1553.

R, XUPRTE, 220t 45, it Z0RI B £F % ‘ﬁiﬂ%#ﬁ“%ﬁfc&
AR R [J]. EYZRE, 2021(5)

FAEAE, R, ERM, & T%Hﬁa—ifF/HEW’EXH‘E*ﬁFéEkﬂﬁ

https://www.cnki.net

[21]

[22]

[23]

[24]

[25]

WM [ )] AR RLE, 2021, 41(6) : 16

SRICHE, MG, B, AR AR IO AR X R A AR R A K

PR BRI ] . PEEIAER, 2018, 43(6) : 41.

JAGL, W, AW )R A (] A 4 ﬁXT,ﬁi VR B 15 14 2% A

ROME[)]. AET5PE 2, 2020(13) ;11

ZENG J, LIU J, LU

ginger reduce the continuous cropping obstacles that affect

Pogostemon cablin (patchouli) [J]. Front Microbiol, 2020, 11

579719.

BEERSE )RER A A AE R U L 5 AR A

[D].T7M: TARE RS, 2021.

FL W, EYRTR, 5. BB R0 R T bR B AF X 25 4R
Y m AT (1] 252655, 2020, 45 (9) = 2017.

EBE, T2, IV, A fx S RERS SIS U AU )RR

PRt SR AR RE R (1], R E 2R, 2022, 47

(10) : 2597.

C, et al. Intercropping with turmeric or

N DX Sl F

[REHE Hit)

5129



