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Abstract: [ Objective | Weeds are one of the main hazards in agricultural production.The environmental
and health problems caused by the huge amount of the chemical herbicides application are becoming
increasingly prominent.The utilization of allelopathic effects to take control of the farmland weeds has become a

new trend, and also a new research hotspots.[ Method ]In this study, a simulated pot experiment was conducted
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to explore the allelopathic effects of the different dosages application(3% ,6%,9%,12% ,m/m)of Cinnamomum
camphora oily leaf powder and deoiled leaf powder on the germination and growth of farmland weeds in the
garden soil seed bank.[ Result ] The results showed that: (1) Two types of C. Camphora leaf powder significantly
inhibited the germination and growth of farmland weeds and exhibited a typical “dose effect”.Their application
could delay the germination time of other grass weeds except E. crusgalli for more than 8 days.(2) According to
the comprehensive allelopathy index, when the addition amount was less than or equal to 6%, the inhibitory
effect of deoiled leaf powder on farmland weeds was stronger than that of oily leaf powder. When the addition
amount was higher or equal to 9%, the inhibitory effect of oily leaf powder was more stronger than that of
deoiled leaf powder. When the same type of leaf powder was applied, the comprehensive allelopathy index
increased with the increase of leaf powder amount. (3) The two types of C. Camphora leaf powder could
significantly improve the soil fertility , available potassium, available phosphorus, available nitrogen and organic
matter content. (4) The results of correlation analysis showed that there was a significant negative correlation
between the soil available potassium content and the weed germination and growth. [ Conclusion | The results
showed that both C. Camphora oily leaf powder and deoiled leaf powder could inhibit the germination and
growth of farmland weeds in the garden soil seed bank , and the effects of deoiled leaf powder was more obvious
when the addition amount was less than or equal to 6% , When the addition amount was higher or equal to 9%,
the effects of oily leaf powder on weed inhibition was more better.
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Fig.1 Germination process of soil seed bank under different treatments
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Fig.3 Effects of different treatments on the growth of E. crusgalli
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Tab.1 The effects of different treatments on the RI and SE of E. crusgalli
RO AREL R

] T R WKk PR
Treatment " Shoot fresh Root fresh Root Dry matter SE
Number  Height
weight weight length content

Rl 3Y 023  -0.56 -0.89 -0.83 -0.71 0.22 -0.42
Oily leaf 6Y 015 -051 ~0.86 ~0.77 ~0.62 0.09 ~0.42
powder

9Y  -0.60 -0.66 -0.98 -0.96 -0.91 0.17 -0.66

12Y -056  -0.57 -0.98 -0.95 -0.89 0.10 -0.64
iRl 3T 030  -0.78 -0.97 -0.90 -0.77 0.43 -0.45
Deoiled leaf g 033  -0.83 ~0.98 ~0.92 ~0.82 0.46 ~0.46
powder

9T  -0.19 -0.85 -0.99 -0.97 -0.93 0.43 -0.58

12T -0.38 -0.85 -0.99 -0.97 -0.94 0.47 -0.61
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Tab.2 The correlation between weed growth index and soil nutrient factors added with oily leaf powder

GRS
pH Electrical

HACA AT R A
Available N Organic matter Available P Available K

conductivity
B R Number of E. crusgalli 0.680" -0.572" -0.321 -0.564"  -0.486"  -0.505"
T EREL Number of A. tauschii 0.328 -0.605" -0.474' -0.650"  -0.679"  -0.662"
YHERREL Number of C. rotundus 0.578" -0.413" -0.302 -0.374 -0.410" -0.246
PR RRAL Number of S. media 0.231 -0.853" -0.610" -0.847°  -0.864"  -0.752"
P |84 ik " " . "
_ -0.039 -0.820 -0.505 -0.905 -0.878 -0.690
Shoot fresh weight of E. crusgalli
PR Z fif - . “ **
-0.022 -0.763 -0.413 -0.852 -0.765 -0.641
Root fresh weight of E. crusgalli
LA AR 4 2 G o . ..
0.090 -0.748 -0.399 -0.801 -0.698 -0.641
Total fresh weight of other plants
PR 5 Height of E. crusgalli -0.013 -0.823" -0.480" -0.889"  -0.820"  -0.683"
FEHK Root length of E. crusgall -0.222 -0.648™ -0.391 -0.645" -0.560"" -0.533"
A B Total weight of all plants  —0.008 -0.775" -0.423" -0.860"  -0.774"  -0.653"

#FRIRAE 0.05 K- (R FHE R AE 0.01 P B9 0 54 5 M OC R B2 X >0.8 AL AR

* means significant correlation at 0.05 level, ** means extremely significant correlation at 0.01 level.lrI>0.8 in bold.

®3 ZEAERKIEFESRMITMHHE TERSEFROEXES R

Tab.3 The correlation between weed growth index and soil nutrient factors added with deoiled leaf powder

. S N LA
Ve B TR AL i
. . ] . pH Electrical
Available N Organic matter Available P Available K o
conductivity
FRE RS Number of E. crusgalli -0.643" -0.421° -0.426 -0.276 -0.263 -0.500°
T ZAREL Number of A. tauschii -0.651" -0.739" -0.182 -0.806" -0.848" -0.660"
PEHRREL Number of C. rotundus -0.506" -0.524" -0.147 -0.569" -0.599” -0.593"
B FHREL Number of S. media -0.574" -0.826" -0.100 -0.943"  -0.927"  -0.746"
PREL M -5 53-fif . - o w
-0.347 -0.732 -0.061 -0.844 -0.829 -0.515
Shoot fresh weight of E. crusgalli
PURAR R e . " .
-0.285 -0.716 -0.013 -0.838 -0.806 -0.496
Root fresh weight of E. crusgalli
FLAtb AR 4 2 fif o
-0.282 -0.711 -0.072 -0.811 -0.768 -0.549
Total fresh weight of other plants
R R Height of E. crusgalli -0.328 -0.736" -0.052 -0.864" -0.841" -0.518"
FERE Root length of E. crusgalli -0.280 -0.708" -0.091 -0.816" -0.780" -0.559"
BT 4 BT Total weight of all plants ~ —0.292 -0.723" -0.025 -0.842°  -0.810"  -0.510"

*FRINTE 0.05 7K (1 835 1, #+7n 7F 0.01 7K1 1 1 38 M 5 AH OC R A4 X B >0.8 A IMHATR I -

* means significant correlation at 0.05 level, ** means extremely significant correlation at 0.01 level.lr[>0.8 in bold.
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RIS — 8, PP R XTI RN B 2 OCE B R SER T R SRR AE R T R
JE 7™ 5 e R A b L R B R A SE R RE T, RE MR R R, 2 s DRUR ) S G R e RN AR A
BRETWAESAEY, X —IGER T 52 A [F3 I0E & 5 8 3% 9 052 i 4 18 5 Fh 1% 77 158 R Al
A,

WF9E R LA 4 R e R A BCR AR . A8 22 R B2 R e i AREI LR 22 SR 3 )
I THE X FESMEAR SR AERKBIEA G, B ITE YR SZ AR A 00 52 m A] LU AE $ 5
JEATEIR T EAE R, ASHFIE A B, 755 ] Y o0 R R ke ey AR B ER A B R A IV E A, BB
b 1)V EEONE BRIV T A i A T RO R S 3K R A AT 5 A A A I ) 43 i KU
AEAE R I SE M 25 R — 30 X2 PR AR B o MR B e 1 AR WS R 0N TR D s e oK, HL
BRI AR 2 . 52 A0 5k BE 0 52 M, A B2 B R AR R A I IR T R A T R L AR R
A, AT 3K AT g2 S e R AE K2 B Y BRI 2 — o 2R GRS R EORE | IS /N T 6%
isF 58 Y Pt B A T A FH 858 T3V s 5 S I K T 9% B, DU 55 v b s g A R P R i X — a5 2%
b SR IR A AN [R], FLAF 5T 45 B 3R R it N 2% 285 1) A R R VR 0t IRV A A 4 TS B e 2 ) L 3 AT e
5 AN [RIAEL ) X6 T A5 8 7 2 v ) Ak ey Jo SRR R — 50 G MU AT B2 FR T4 vl R S R
T9% Bt , W v T 5 B 28 A Bk B VR FE , AT B DR PE AR AR T o Zhou S5 B9
A 2R B A 50 FRE THTE 0.25 me/L IR 1 AR JEAE FTR AR 15 1Y, ¥R B K T 0.5 mg/L B A -l 7™
AR

L) 0 A Sy o T L3 3k 2 ) - 8 A 3 A 1 B, AR HE R A IR AN A T S e A ) g W RN AR
SRR ARG R PR A X R T R pH A R HUSU G LT B e, U A
S ECH R % HAREAROCHE A 45 Rk TCiR i I 0y 2 A A 3 il iy, B 2 B s, 1+
SRR S B A R AR TR bR R A 3 v SR RO DG O AR AR AR R £, X U ) - S
Fr G IARA AT RESE i A B Y SR 22— o VR R A SR IBIF Y vt i B IR FH v e B R R AR
R I 2 U OC (P<0.05) .

L5 LR, -3 iR S TN 0 AR Ry B R I g R AT LA AR ] A 4 b 2 B
WY A5 A, S N <6% I I A B ROR SO0 T 5 Ry, U I >9% I, A Sl A A 4
VEFHE AL . AR R IR A 7 338 v it fin— 5 2 (%) 7 A5 8 75 0 AN AU RT LSS B ¢ 6 Bl i A% R 8808 [m] it
M fig A B N T DU A . X R WA SERR AR R RS T AR BUS R A T RS T
R B PR AR T o3k ) (R v A Sk, 38 B RORT Tl 7= 4 B AR B AR HL Y . (H 5t [R]
BF, A8 7% 0 o e R A A A W 2 e iR 75 i — 2D 9T

Bgt: VLTO A Bl B A U BORHIT I B 28 2 SR BT E (2022YSBG22003 , 2022YSBGS50008 ) [7] Hif X A B 58
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2% 3Lk References:

[1] SONG J S,LIM S H, LIM Y, et al. Herbicide-based weed management in Miscanthus Sacchariflorus [H.Bioenergy reseach,
2016,1:326-334.

[2] JABRAN K, MAHAIAN G, SARDANA V, et al. Allelopathy for weed control in agricultural systems [J].Crop protection,
2015,72,57-65.

[3] ADRIANNA K, AGNIESZKA W,ALICJA N, et al.The problem of weed infestation of agricultural plantations vs.the assump-
tions of the European biodiversity strategy[ J ].Agronomy,2022,12(8) : 1808.

[4] RICE C,WPLF J,FLEISHER D H, et al.Recent CO, levels promote increased production of the toxin parthenin in an inva-
sive Parthenium hysterophorus biotype[J ].Nature plants,2021,7:725-729.

[5] GHIMIRE B K,HWANG, et al.Screening of allelochemicals in Miscanthus sacchariflorus extracts and assessment of their ef-



5513 R 35 i 45 A AR A Vi ot 2 B T R 5 A I A - 137 -

fects on germination and seedling growth of common weeds [J].Plants,2020,9:1313.

[6] CHENG F,CHENG Z.Research progress on the use of plant allelopathy in agriculture and the physiological and ecological
mechanisms of allelopathy[]] .Frontiers in plant science,2015,6:1020.

[7] SHAN Z X,ZHOU S X,SHAH A, et al.Plant allelopathy in response to biotic and abiotic factors[ﬂ.Agronomy,2023 ,13(9).

[8] ZUO X,WANG Y Q,ZHAO H Y, et al.Allelopathic effects of Amomum villosum Lour. volatiles from different organs on se-
lected plant species and soil microbiotal J].Plants,2022,11(24).

(9] EAE, Bot Ay e LT dE R [T ). i e~ ad 4, 2023,39(23) : 17-22.
WANG Y T,GENG G.Allelopathy between plants and its research progress[J ].Chinese agricultural science bulletin, 2023,
39(23):17-22.

[10] Shermy 3= %, 5K SCH . AR v 10 o itk S AR ISRt JE L) . SN AL B, 2020,48(10) : 97-101.

MA HY,PAN X J,ZHANG W E.Research progress on forest litter decomposition and its allelopathy[ J ].Guizhou agricultur-
al sciences,2020,48(10):97-101.

[11] ZENG R.Allelopathy-the solution is indirect[ J].Journal of chemical ecology,2014,40:515-516.

[12] ZETFAR, Sk, 2571, 45 ARSI A in AR ok R BUIR () ] AR i fl 7 TR, 2021,55(1) :15-22.

MO K L, WU B, LI J, et al.Development status of Camphor tree resources chemical processing and utilization industry (7.
Biomass chemical engineering,2021 ,55(1):15-22.

[13] d, aete, 40, 55 AR YIS P B IR 7 b DR R A i A= A2 AT LT ] R1E T2, 2009,29(1) : 10-15,17.
YANG L,LIU T T, WANG H, et al. Eco-utilization of residues in extraction of active substances from biomass [ J].Modern
chemical industry,2009,29(1) :10-15,17.

(14 ] Ui/ BRER T, 1G5 , 55 A A8 T ST RS [T ] A= )R 8 42, 2020, 36(6) : 215-222.

SHI X P,CHEN Y P, YAN Z Q, et al. Research progress on plant allelopathy [ J ]. Biotechnology bulletin, 2020, 36 (6) :
215-222.

[15] BEASRN , BARE DS XBAREL, 55 3 AW A V5 AR SRR = LB AR K vk AR B s e [ ], AR 2 5 A B8 2
#%,2014,30(6) : 724-730.

LIAOM Y,HU T X,DENG C M, et al.Effect of leaf litter water extract of three species on growth and resistance physiology
of Bidens pilosa[ﬂ Journal of ecology and rural environment,2014,30(6) : 724-730.

[16] JH &g, R , ST , 55 . /X i s A W el it 7K B2 0% 20 H 4 A0 R E TR 9 [ C /5 — 0 & B AR W AR 22 AR BFF T
ST EEE 2008 : 56.

ZHOU D M, HAN S C,DAIJ Q, et al. Allelopathy of water extracts from leaves of six fast-growing tree species on Mikania
micranthal C]//Abstracts of the second national symposium on biological invasion ,2008 : 56.

(17 ] XUREDT 289, XUSCHE 45 .9 P K IR B 0025 Ut 1 5 1 A L) . AR 2 22741, 2011, 20(4) : 326-330.
LIUY F,LI F,LIU W H, et al. Allelopathic effects of water-based extracts from nine plant species on the invasive weed Al-
ternanthera philoxeroidES[ﬂ Journal of biosafety,2011,20(4) :326-330.

(18] FH, sRARYL, Beld , 55 . =Rl E R IR Hh O K 2 A iR RV FIATF 58 [ C 1/l BB G157 5 e 05 =X 728 : 2011 4F
K SR S AR AE B SO 24, 2011 :295.

WANG C,ZHANG Y J,DUAN T, et al.Allelopathy and inhibitory effect of extracts from three terrestrial plants on Spirogyra
growth[ C]//Innovation in fishery science and technology and transformation of development mode : Abstract collection of pa-
pers at the 2011 Academic annual meeting of the Chinese fisheries society ,2011:295.

[19] EBE BRI, S0, 55 B Rbk T LA 4 2 B e B (38 R K S0 DR 73 BT [0 ] F 3 B3 R 22 4l (Al B 23
f2),2010,28(1):1-8.

WANG C,LIAO Y M, WU J, et al. Turfgrass evaluation and analysis of factors inhibiting turfgrass growth under Camphor
trees[ J ].Journal of Shanghai jiaotong university (agricultural science),2010,28(1):1-8.

[20] FKHRE SR, FEATAC , 45 . AR 08 7 -G ffpuh 3 b B (1 AL A I LD ). w0l B2, 2018, 35(9) :2095-2104.

ZHANG S Z,ZHANG F,DONG ] F, et al. Allelopathic effects of decomposing Cinnamomum camphora leaf litter on three
turfrasses| J |.Pratacultural science,2018,35(9) :2095-2104.

(20 ] PRk, 35 B AL S, A5 AR I 7K IR B WO /8 2 50 1 B R R4l B A K RO AL T LD ) ek B2, 2013, 52

(14):3349-3353.

SHEN J,JI X X, YUAN T R, et al. Allelopathy of water extract of Cinnamomum camphora leaf on seed germination and seed-



138 - RN AN I 3 o 46 &

ling growth of Festuca arundinaceal ] ].Hubei agricultural sciences,2013,52(14) :3349-3353.

[22] #3414 RS £ BER BUIBR REm A5 (). SRR, 2012(16) : 119-120.
HU A L.Study on herbicidal activity of ethanol extracts from 14 kinds of plants[J].Modern agricultural science and technolo-
gy,2012(16) : 119-120.

(23] sFfin, 81 B ZE 08 R AT LM ] b5t Al R, 1996.
SHI R H,BAO S D, QIN H Y.Soil agro-chemistrical analysis[ M ].Beijing: Agriculture Press , 1996.

[24] WILLIAMSON G B, RICHARDSON D.Bioassays for allelopathy : measuring treatment responses with independent controls
[J].Journal of chemical ecology, 1988, 14(1):181-187.

(25] BRI, AR 5 AL, AR B, A5 . 2 RRIR B0 B AT 11 e B Al A LR MR 2 ey [ ] AR ARl R 27441, 2023, 51
(01):11-17.

YANG ZY,ZHOU J Q,NI H J, et al.Effects of aqueous extract from Sesamun indicum L. on seed germination and physiolog-
ical characteristics of Phyllostachys edulis [J].Journal of northeast forestry university,2023,51(1):11-17.

[26] FH3CHF, it o~ AHYIFIEERY B AR B  -3/2 18 /2-4737 [T ] AL IR 2254 (B ARFHIR) , 2008(4) - 1-668.

HAN W X, FANG J Y.Self-thinning law in plant populations:-3/2 vs -4/3[J]. Acta scientiarum naturalium universitatis Pe-
kinensis,2008,44(4) :661-668.

(27 ] HIBS A, B, SKAT 31, 55 2050 R BRI S A 32 B2 A 2 R P 11 2R S 4 A R A E R [ ] AR 38 24l
2017,37(6):1931-1938.

SHEN S C,XU G F,ZHANG F D, et al.Allelopathic effects of water extracts from sweet potato (Ipomoea batatas)leaves on
five major farming weeds [J].Acta ecologica Sinica,2017,37(6):1931-1938.

(28] SR~ 5 BRI , 22 vb Ft, 25 IR 55 W B B AR R X JLRR A b A SR T L ). BB, 2016, 33(9) : 1757-
1763.

ZHU X W,JIN G L, AN S Z, et al.The allelopathic effect of Achnatherum inebrians at the returning green stage on seed ger-
mination of several species[ ] ].Pratacultural science ,2016,33(9):1757-1763.

(20] Z= bl , B %, 2R R, 45 A O 7 P 39 v 2 0 U IRUA AR A N A B RS2 [0 . 0 5 IR AR A ) o
#,2015,21(3):571-579.

LIZ B,HU T X, LI S, et al.Effects of initial decomposing leaf litter of Cinnamomum camphora on the growth and physiology
of Impatiens balsaminal[ ] ].Chinese journal of applied and environmental biology ,2015,21(3):571-579.

[30] ZHOU S Z,ZHU X Z,SHI K, et al.Chemical composition and allelopathic potential of the invasive plant Solanum rostratum
Dunal essential oil[ J |.Flora,2021,274:151730.

[31] ZERKFY , FREAR . 3k B S A W A~ N R S A A E A B [ . A 283N~ 41, 2012, 21(12) : 2031-2036.
LI Q L,XIAO H L.The interactions of soil properties and biochemical factors with plant allelopathy[J].Ecology and environ-
mental sciences,2012,21(12):2031-2036.

[32] i, T3 JF 0, WRBIT L 45 it MEAR SO0 A 22 R o DX SRR 7 RS2 i i F 5 [ . AR A5 3R 27 41, 2012, 21(6) - 1024-
1030.

PAN J F,WAN K Y,CHEN F,et al.Effect of fertilization patterns on weed seedbank in lime concretion black soils [J].Ecolo-
gy and environmental sciences,2012,21 (6):1024-1030.



