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Abstract [Aim] Tobacco (Nicotiana tabacum), is an important economic crop in China and is crucial to the development of
China’s agricultural economy. Intensive planting has, however, aggravated the occurrence of tobacco pests and diseases, the
“3R” problem, environmental pollution, and even threats to human health caused by the application of many chemical
pesticides. It is important, therefore, to develop more environmentally-friendly pest control methods. [Methods] Here, the
benefits of planting of medicinal plants in conjunction with tobacco is evaluated, using tobacco monoculture fields and natural
vegetation tobacco fields as controls. [Results] Planting fenugreek with tobacco significantly reduced the population density
of Myzus persicae and Bemisia tabaci on tobacco plants, and significantly increased the population density of parasitic and

predatory natural enemies of these pests. The population density of parasites and predators of tobacco pests was also
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significantly increased by co-planting with Artemisia annua. Natural enemies of Myzus persicae were higher when tobacco

was planted with other plant species than in tobacco monocultures, however, co-planting with fenugreek and Artemisia annua

was most beneficial. [Conclusion] Mixed-strip planting of tobacco with medicinal plants such as fenugreek or Artemisia

annua Linn., can significantly reduce the abundance of insect pests and increase the abundance of their natural enemies,

thereby controlling tobacco pests in an environmentally-friendly and cost-effective fashion. This kind of mixed-strip planting

has considerable potential in future agricultural development.

Key words tobacco; medicinal functional plants; Myzus persicae; Aphidius gifuensis; ladybug; hover fly
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Fig.1 Effects of different intercropping treatments with medicinal functional plants on the abundance
of Myzus persicae (A) and Bemisia tabaci (B) in tobacoo fields in Yunnan Province
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Data in the figure are mean£SE. Different lowercase letters above bars indicate significant difference under different
treatments by Duncan’s new multiple range test (P<0.05). T-T represents tobacco monoculture, T-M represents tobacco and
motherwort compound planting, T-W represents tobacco and wormwood compound planting, T-N represents tobacco and
natural vegetation compound planting, T-S represents tobacco and sweet wormwood compound planting, T-F represents
tobacco and fenugreek compound planting. The same below.
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A. Effect of different intercropping treatments with medicinal functional plants on tobacco plant height in tobacco fields in
Yunnan Province; B. Effect of different intercropping treatments with medicinal functional plants on tobacco stem girth in
tobacco fields in Yunnan Province; C. Effect of different intercropping treatments with medicinal functional plants on
maximum length of tobacco in Yunnan Province; D. Effect of different intercropping treatments with medicinal functional
plants on maximum width of tobacco in Yunnan Province; E. Effect of different intercropping treatments with medicinal
functional plants on effective leaves in tobacco fields in Yunnan Province; F. Effect of different intercropping
treatments with medicinal functional plants on leaf area of tobacco in Yunnan Province.
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Table 1 Effects of different intercropping treatments between tobacco fields and
medicinal functional plants on tobacco yield, value of output and
average price in Yunnan Province

b3 P (kg/hm?) Pl (8/hm?) it (Jt/kg)
Treatment Output (kg/hmz) Output value (yuan/hmz) Average price (yuan/kg)
JH-4A T-T 1 697.60+12.73 ¢ 58 807.97+572.28 d 33.94+0.11 ¢
MH-25 T-M 2102.40+3.16 b 77 107.43+159.11 a 36.68+0.03 ab
I A 2040.15+19.43 ¢ 73 668.39+870.23 ¢ 36.65+0.14 b
M- T-N 2059.56+17.81 ¢ 75 251.11+664.50 ab 36.90+0.03 a
MH-7 T-S 2 158.07£16.69 a 74 165.64+571.23 be 34.32+0.11 ¢
JH-#5 T-F 1770.76=11.04 d 58 502.89+432.40 d 32.66+0.11 d

FPEHE B BRI, W] — S8R 5 A W) 5 7R R A [ AL BE R 28 Duncan [BN A2 M 22 46 50 22 53 0. % ( P<0.05 ),
Data in the table are mean=SE, and followed by the different letters in the same column indicate significant difference under
different treatments by Duncan’s new multiple range test (P<0.05).
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Fig.5 Effect of different intercropping treatments
with medicinal functional plants on the proportion
of tobacco leaves at all levels in tobacco
fields in Yunnan Province

3 g

A2 G FepAE A o PR L B A [R] 40 b 22 ] 1Y)
U8 E AN, BT LLH AR A8 s Ve ™ i i —Fh 5t
#4777 3 (Lithourgidis et al., 2011 ), {HiT4F
AW 5T K IAE T (8] 5245 i — Lo LA AR e
AN AT DAREAR 12 e ) 5 |k A i R e R
BB, A RT LA R HAR 0 SR o, ik
52 FIREAE B 3 96 L T LA T N R RS
Ban, skigiESs (2024 ) W5 A BLS AR L 1
RAHE, 5 KGR A T ] LA o) % A
R, AR A E A R 2 A i — S TF e
Yy, T LA R R B W ok B e R EU A e
S5 R EL, AR A P B iR B —
R ES (FESCES, 2016), M, ABFZ0E
W5 25 D REAE AT 2 A R, AN AT LA
v B AR B IR R S AU T RERLY , 180T L
SRk PR IR | R e AR O A A R AL
B g7 R

A A R RE ) RE AR T LADR /D U K
A BN EL R B R SR (T
A, 2017; X4, 2018; JEAISCAE, 2022),

A5 S B R A A R T L
AR i & A, XS5 ERAEBEE (1982)
(RIS 25 AR, & IR AL 5 2 e 2 A R n]
VIHEHREF Aphis gossypii Skt P BRI AY A 5.
RAR, MR EL . AN, ABFREEsR%E
B, RS0 F R A R R B
BEAF P RIASCR | X n] B th PR T S ik &
Yy ELA B R B i ,  RD  Xo  R  R akE
i A A ZEVER (Zhang et al., 2014), #iE
TR 1) 5 B A b S A B R e o LA R
FIFEF (Saak 5%, 2002 ). M# 525 FHIhfErEY
RAEFMHYTIREEEL, HME 53N EE S
PP 25 35 b fie s, U6 R B 5 0 2 L 52 5 b
(A FE rp B I 22 8] 4 AH B 249 B8 A A=
BRGRE A5 2 2 i

AP ARACT LA A R AR S R G R
BN, BT IMCEEYIAR 2R A
R, RAR MG RHE A Fiidl &2 — i
YERGE, Wit A AR AN SRR B ]
RAEFT DS EY P BRI R & 5 UGElE
Yy B RS, 20205 X d1E 5%, 2020;
SedkvidE, 2023 ), MMiAHE S G AR AL 3 5 A
FHECTER AR 2 (0] BB R K225, I E b, 12
BT IR R AR, e R E A
PETIRER AR ER (X815, 2007 ). A5
KL, SIRECRAERILL, ISR HE M
B LA A R T DU S R R R A
R A K EE . X5 (2020) BF
AR, KIS A FE 2 B AR R AP VR )
(R34, FEA A FH - S0 7 0 TR RN 42 55 - A )
PRI A PR A RIS, R LA e M 0 5 5 7o
HAF (2019) SEA RS SRR R, =&
S PR T DL R AR e ) e A A,
11 & AR R etk

TR R, AT LR B R S
HA LS G P BB A R B T R A AL A
AT =it o B A i AL BEAA AT LU 1 338 i e
TR BRI, B AR 25 FH I RERE A 1)
FEIE AT LIARISEAN Y g . AN, BAF



- 1332 -

R HEE 2R Chinese Journal of Applied Entomology 63 %

TSN T R FECR , 3 mT LD o4 BRI AR f ek
RT3 AR A 7 B
S cER , AT S A A AR T 5
WAk, JRgn] LB BB ASELBR A . AT R
25 Y SN AT A IR, LA TR
SRABLRICA [H g X B, A A TR Ak BT 0 R 22
FEPER AL , SRFTH I 2 AR AR 0 A e i
AT BRI, ARICT H o BLse H B A R0 H
SRR AR, (ARG G MR A T 1Y
T AR 2550 i P28 B A i B N ) P 4 2 7
A, IRA A R D REAEY) 5 00 5 2 5 TP 2 )
AR, AT

S22k (References)

Bai YL, Zhou HT, 1982. The effect of suppressing cotton aphid
population by interplanting Trigonella foenum-graecum L.. Acta
Entomologica Sinica, 25(3): 350. [HER, JEZLE, 1982. #4E
S CRERTFSOR 3. BB, 25(3): 350.]

Bianchi FJJA, Booij CJH, Tscharntke T, 2006. Sustainable pest
regulation in agricultural landscapes: A review on landscape
composition, biodiversity and natural pest control. Proceedings
of the Royal Society B-Biological Sciences, 273(1595):
1715-1727.

Chai JK, Zhao GQ, Zhang LR, Zeng L, Zhang JG, 2023. Effects of
nitrogen application and intercropping on dry matter
accumulation, distribution and nitrogen absorption and
utilization of oat. Chinese Journal of Grassland, 45(1): 88-98.
[SR4RTE, BAESR, TR, 858, WDt 2023, A MEIE
XML T YRR . SRR WA RS, o [E 5
2241, 45(1): 88-98.]

Dong JZ, Yi ZL, Jiang JX, 2005. Current situation of the research on
the germ plasm resources of medicinal plant in China. Journal of
West China Forestry Science, 34(2): 95-101. [¥E#+M, 5 AL,
F i, 2005 FEZTHPIF IR TEBOR. P ARlA}
2%, 34(2): 95-101.]

Dong WX, Xiao C, Li CY, 2016. Effect of diversified cropping on
insect pests and natural enemies in agroecosystems. Chinese
Journal of Eco-Agriculture, 24(4): 435-442. [# (&, Mk, &
Wz, 2016. VEYIZREVERMEDN A I35 H R R BLAsE . =
AR 24(4): 435-442.)

Huang ZH, Zhao JL, Cui YH, Yang HL, Zhou WB, Ji SG. Zhang LM,

2019. Investigation of pests and natural enemies in

tabacco-planting field in Yuxi City, Yunnan Province. Southwest
China Journal of Agricultural Sciences, 32(5): 1067-1073. [#
A, Bk, AR, ik, SR, RS, AL,
2019. 7z o BEMH I 5 e S RECHEIR I AL oAb oE. PR AR
E2FR, 32(5): 1067-1073.]

Kiihnle A, Miiller C, 2011. Relevance of visual and olfactory cues
for host location in the mustard leaf beetle Phaedon cochleariae.
Physiological Entomology, 36(1): 68-76.

Li

-

LZ, 2019. Classification and control techniques of main tobacco
diseases and insect pests in Yunnan. Tropical Agricultural
Engineering, 43(2): 14-16. [Z2HNER, 2019. 2 Fg A% F B0 &
FERRBBEPAR. Peipfoly THE, 43(2): 14-16]

Li XH, 2013. Discussion on hazards and control measures of

-

cropping tobacco. Horticulture and Seed, 33(12): 55-58. [ZEM%
41, 2013. MR AT MBRATRIETT. b L5, 33(12):
55-58.]

Li XW, Lu XX, Zhang ZJ, Huang J, Zhang JM, Wang LK, Hafeez M,
Fernandez-Grandon GM, Lu YB, 2021. Intercropping rosemary
(Rosmarinus officinalis) with sweet pepper (Capsicum annum)
reduces major pest population densities without impacting
natural enemy populations. /nsects, 12(1): 74.

Li ZX, Sun S, Fu ZQ, 2020. Occurrence characteristics and green
prevention and control measures of main virus diseases of
flue-cured tobacco in Weifang area. Modern Agricultural Science
and Technology, 2020(22): 101-102. [Z=HEE, ML, AHTEEK,
2020. Ly 3 DX 08 00 32 0 R A2 A R S sk (0 B TR
FACAOL B, 2020(22): 101-102.]

Lithourgidis AS, Dordas CA, Damalas CA, Vlachostergios DN,
2011. Annual intercrops: An alternative pathway for sustainable
agriculture. Australian Journal of Crop Science, 5(4): 396—410.

Liu J, Hou YL, Wang LS, Liu QY, Bai HJ, Liu ZQ, Guo QW, 2007.
On the intercrop mode for flue-cured tobacco and sweet potato.
Chinese Tobacco Science, 28(1): 40-42. [X&], KT, FHR=,
XL, FABZE, XIHER, S84, 2007, K MR E R
WS, EMERLE, 28(1): 40-42.]

Liu JY, Tang ZQ, Dong YH, Li W, Zhu QF, Pei ZY, 2018. Selection
behavior of Myzus persicae to different plant species. Tobacco
Science and Technology, 51(7): 36-39. [X) 49, i, EH
i, M, RIEE, FEINEE, 2018, KREFXR R FF AR AY
PEREET. MR, 51(7): 36-39.]

Pan L, Chen YS, Yang XD, Ma WG, 2017. Effects of tobacco-
Artemisia carvifolia intercropping on controlling tobacco

diseases and evaluation of field interaction. Guangdong



54 TR ST -2 A S PR A9 AR S TR 28 5 A 3% <1333 -

Agricultural Sciences, 44(11): 116-121. [, Etl, BRAR,
LL3C)™, 2017, T B 1R By 145 2 il 9 5 0O S FH i) LA
. TRALEME, 44(11): 116-121.]

Shi YG, 2002. Bedroom fragrance cleanser-vanilla. Science and
Technology of Sichuan agriculture, 2002(8): 25. [¥7k 5, 2002.
JEEWERN: B ILOLRHE, 2002(8): 25.]

Song BZ, Wu HY, Kong Y, Zhang J, Du YL, Hu JH, Yao YC, 2010.
Effects of intercropping with aromatic plants on the diversity and
structure of an arthropod community in a pear orchard.
BioControl, 55(6): 741-751.

Song RF, Xu GH, Chang D, Ma WH, 2021. Occurrence and
comprehensive prevention and control of tobacco virus disease in
Henan tobacco area. Modern Agricultural Science and Technology,
2021(23): 88-90. [RHiT7, HOCHE, WK, D3CHF, 2021. ARG
R DI B B 1 2 A S LA B . SRR R, 2021(23):
88-90.]

Tang GB, Song BZ, Zhao LL, Sang XS, Wan HH, Zhang J, Yao YC,
2013. Repellent and attractive effects of herbs on insects in pear
orchards intercropped with aromatic plants. Agroforestry Systems,
87(2): 273-285.

Thies C, Steffan-Dewenter I, Tscharntke T, 2008. Interannual
landscape changes influence plant-herbivore-parasitoid interactions.
Agriculture, Ecosystems and Environment, 125(1/4): 266-268.

Togni PHB, Venzon M, Muniz CA, Martins EF, Pallini A, Sujii ER,
2016. Mechanisms underlying the innate attraction of an
aphidophagous coccinellid to coriander plants: Implications for
conservation biological control. Biological Control, 92: 77-84.

Wang MS, Chen Y, Xue XP, Pan WJ, Cao Y, Lei B, 2010. Effects of
long-term continuous cropping on yield and quality of flue-cured
tobacco. Tillage and Cultivation, 2010(1): 8-9, 43. [k, Bi
5, BE/NP, BRSO, WL FUE 20100 KIEEXTE AR
ORI AR, BEE SR, 2010(1): 8-9, 43]

Wang XY, Gao YZ, 2020. Advances in the mechanism of
cereal/legume intercropping promotion of symbiotic nitrogen
fixation. Chinese Science Bulletin, 65(2): 142-149. [ 5, &
ek, 2020. ARABY SRHAE (LI TR A A 2L
JE. BlaEEiR, 65(2): 142-149.]

War AR, Paulraj MG, Ahmad T, Buhroo AA, Hussain B,
Ignacimuthu S, Sharma HC, 2012. Mechanisms of plant defense
against insect herbivores. Plant Signaling and Behavior, 7(10):
1306—-1320.

Wu TX, 2014. Research progress in integrated management

strategies of Myzus persicae (Sulzer). Anhui Agricultural Science

Bulletin, 20(20): 59-60, 65. [RK 12, 2014. HEFLEE5BiiA K%
WITTHERE. LR EilAR, 20(20): 59-60, 65.]

Wynde FJH, Port GR, 2012. The use of olfactory and visual cues in
host choice by the capsid bugs Lygus rugulipennis Poppius and
Liocoris tripustulatus Fabricius. PLoS ONE, 7(12): e46448.

Xia LJY, Wang SB, Shen YH, Huang CX, Zeng WQ, Yue ZQ, 2023.
Study on soil environmental effect of biodegradable mulch film
as Yuxi City. Modern Agricultral Research, 29(10): 1-7. [ 4>
H, EMbEe, WK, BORE, B4R, EER, 2023, 249
A AR A M B ) - SRR SR A N P —— L R T ). ARk
EAFSE, 29(10): 1-7.]

Yang JY, Zhao YW, Dong NY, Li JY, Liu XY, Li HC, Chang JB,

Chen YC, Yang JJ, 2021. Causes and prevention methods of
tobacco continuous cropping obstacles. Modern Agricultural
Science and Technology, 786(4): 101-103. [#75 4k, #Xkfh, &
TE, PR, XU, SR, EEI, KRER, BEN,
2021, MHECIEAERERT P A 1 R R B iR T 2. BURLOE R,
786(4): 101-103.]

Yang QF, 2018. 4th instar larvae of Coccinella septempunctata on
the functional plant-Cnidium monnieri. Chinese Journal of
Applied Entomology, 55(5): 816. [# %1%, 2018. IHEAHYIE IR
BRI 4 W, N R B, 55(5): 816.]

Zhang DY, 2018. Effects of rotation (intercropping) between
flue-cured tobacco and Chinese herbal medicine on soil microbe
and yield and quality of flue-cured tobacco. Master dissertation.
Chongqing: Southwest University. [FKZ<#i, 2018. Zj4H4EE/E
X - A Wy B R A B S 2B S0, ER:
PHRI A ]

Zhang JG, Shen GM, Zhang JQ, Zhang ZF, Shi Y, Li SB, Liu HW,
Shi P, 2011. Advance in continuous cropping problems of
tobacco. Chinese Tobacco Science, 32(3): 95-99. [5k4tt:, HilE
bﬂl KA, sRAEE, Az, U, XUE S, 8, 2011,

AR, T EREERRE, 32(3): 95-99.]

Zhang PB, Zhang JB, Qu F, Cui SJ, Sun ZX, 2012. Occurrence
characteristics and control measures of main tobacco virus
diseases in Laiwu area. Modern Agricultural Science and
Technology, 2012(3): 218-219. [FRMEN:, TKEER:, Jmlg, R
A, PR, 2012, SRTCIIX TR BRI K A R BITIR X
FACAOL B, 2012(3): 218-219.]

Zhang WJ, You CX, Yang K, Chen R, Wang Y, Wu Y, Geng ZF,
Chen HP, Jiang HY, Su Y, Lei N, Ma P, Du SS, Deng ZW, 2014.
Bioactivity of essential oil of Artemisia argyi Lévl. et Van. and

its main compounds against Lasioderma serricorne. Journal of



+ 1334 - R B 244k Chinese Journal of Applied Entomology 63 1

Oleo Science, 63(8): 829-837.
Zhang XM, Guo JG, Xie XL, Zhao FF, Xue YY, Jin SL, 2022.

Effects of intercropping spring wheat with green manure
legumes on population dynamics of Sitobion avenae and its

natural enemies. China Plant Protection, 42(11): 28-32. [3KJILAH,

FRAE, e, BURHE, BENCEE, SAEAR, 2022, H/NER
VE SRR AL 2244 W RO R TR R S 2 S8 R,
FEST), 42(11): 28-32.]

Zhang YY, Zhao P, Wang YQ, 2024. Study on the ecological

planting mode of Atractylodes chinensis based on “intercropping,

decapitation and covering dregs”. Special Economic Animal and

Plant, 27(5): 25-29. [3KEEWE, BMS, Tokom, 2024. FF<[a]
YE. KT, EREAE AR A SR, Rzt
), 27(5): 25-29.]

Zhang 7], Yan FF, Kong CX, Zhang YJ, Yang P, Ni RQ, Wang R,

Zhang HH, 2019. Effects of intercropping flue-cured tobacco

with Crotalaria junce L. on the control of root-knot nematodes,
yield and output of tobacco. Chinese Tobacco Science, 40(2):
52-56. [fKo=HR, FIJ797, LA, sk, s, Gi5E, =
7%, BRI, 2019, JENHBURREIVE T FEAR Z5 L B i s A it
FEBURIFE. P ERRRLEE, 40(2): 52-56.]

Zhao JH, Sun JH, Chen LZ, 2020. Productivity and interspecific

competition of maize intercropped with faba bean, soybean or
pea. Acta Prataculturae Sinica, 29(1): 86-94. [X#1E, FNELS,
Mrsez, 2020, =FERMEY S TR BVEXT T KL I3 Fifh
(B 4 2. R 224z, 29(1): 86-94.]

Zhao ZH, Ou YF, Men XY, Liu JH, He DH, Ge F, 2013. Habitat

management in biological control. Chinese Journal of Applied
Entomology, 50(4): 879-889. [8%4e, RRFHIF, I12%0T, X%
A, BURI, g, 2013, ST I—GP AR BRI 4
JETJ7 ). R R B2, 50(4): 879-889.]

Zhou GM, 2020. Effects of rotation (intercropping) between

flue-cured tobacco and Salvia miltiorrhiza on soil biological
properties and tobacco leaf quality. Master dissertation. Tai’an:
Shandong Agricultural University. [J&) i, 2020. #HHF1)+5
SR EVE X LR A RN i B S A A0S
T IRR KA ]

Zhou W, Guo XH, Xu R, Wang XL, Niu HW, Han D, Shao HF,

2022. Effects of intercropping Pinellia ternata on growth, yield
and quality of flue-cured tobacco. Journal of Agricultural
Science and Technology, 25(7): 161-169. [J&3C, #5H,
Bl EWEm, AEA, whA, BREEDF, 2023, MU R 1R E N
FEA LB R R BRI o EAO B R4, 25(7):
161-169.]



