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Inhibition of weeds and promotion of banana growth by application of
Bidens pilosa in banana plantation

DU Hao, ZHI Jiazeng, LI Zongkai, ZHOU Jinsong, YANG Shaogiong, CHEN Weigiang "
Honghe Research Institute of Tropical Agriculture, Hekow, Yunnan 661300, China

Abstract; [ Aim] We tested whether the plant Bidens pilosa has an allelopathic effect on dominant weeds in banana plantations. ex-
plored the feasibility of planting as an inter-row cover in banana plantations as a weed control measure. [ Method] In this study, the
allelopathic effects of four concentration gradients of aqueous extracts from B. pilosa on the four dominant weeds in banana plantation
were evaluated by the method of determination of biological index in seed germination test. At the same time, the relationship among
weeds, banana and soil was studied by pot experiment. [ Result] The experiment of Petri dish germination of 4 kinds of weed seeds
showed that when the concentration of aqueous extracts from B. pilosa is 0.0125 g » mL™", the comprehensive allelopathy effect on
Digitaria sanguinalis germinatin was inhibited, but no such effect was observed for seeds of Kyllinga brevifolia, Eleusine indica and
Bothriospermum tenellum. At the concentration of 0.025-0.1 g - mL™", the germination of all 4 weeds was inhibited; With the in-
crease of application amount of B. pilosa, the effects of weed control and soil fertility increase gradually. When the application rate
was 400 g - plant™", the control effect on weeds is the best, the control effect calculated by weed number was 78.99% , the control
effect calculated by weed fresh weight was 70.60%. Additionally, we registered an increase in banana seedling biomass (19.8%) ,
soil organic carbon (8.7%) , soluble nitrogen (10.4%) , and available potassium (16.3%). [ Conclusion] This study indicated that
the application of B. pilosa in banana plantation can have multiple benefits: inhibit the dominant weeds between rows, improve soil
fertility, and promote the growth of banana plants.

Key words: Bidens pilosa; banana plantation; allelopathy; soil nutrition

146 Y251 55 Bidens pilosa L. var. radiata Sch.- %)~ JBTEERE KNI ARLEZ — (B E
Bip SRR 8 — AR AR RO R R E AT 58,2019) o AMRZR R HAT B A4 M AR

Y75 B8 ( Received ) ; 2020-03-03 %3 HHA( Accepted) : 2020-05-17

HEWH.: BEE S KR %8 (2017YFD0202105-106) ; 7= B 45 46, #4477 2 371 & A2k H 81 %8 5 48 A (2019DCO11)
EE®E . AdE, B, FRLI R, R B HAER £ F £ HAK, E-mail: 1245854812@ qq.com

* 18 12 {E# ( Author for correspondence) , E-mail: cweiqiang@ 126.com



5 4 1

Fhid A5 . 7 A PE it AL AT B P R - 307 -

AL AT B AR ASTE L R AT WO s A R
HEGEFHFEE,2011; FZEAESE,2015) , AH T
TAMEBR G P A Wi Z R AR, A S D REIR
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FHEOIA G . AE A A P =2 0T 4R A 32 S AL 1Y
WFFT AR, 248 A SR T E Y A Z i) 5d it FLse fh 2 )
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Table 1 Analysis of germination indices of four weed seeds treated with aqueous extracts from B. pilosa

e Wik mEE Wk i
Weed species OncenlrathOH/ Germination Germination Ger'mlnatlon Yltahty
(g-mL™) energy/ % percentage/ % index index
Ik 0 45.30£2.35a 73.01+£3.07a 5.72+0.23a 10.30+0.12b
Digitaria sanguinalis 0.0125 43.21+3.21a 71.32+2.36a 5.55+£0.32a 12.21+0.25a
0.025 26.30+2.11b 53.23+4.25b 3.76+0.09b 6.02+0.36¢
0.05 13.81+3.09¢ 44.21+5.56bc 2.12+0.36¢ 2.76+0.45d
0.1 10.30+4.02¢ 32.41+5.01¢ 2.03+0.12¢ 2.23+0.26d
K 0 27.24+3.02a 52.09+3.02a 5.33+0.31a 9.06+0.34a
Kyllinga brevifolia 0.0125 25.96+4.04a 51.25+3.21a 5.31+0.22a 9.03+0.23a
0.025 18.32+4.26ab 46.28+1.32ab 4.14+0.21b 7.45+0.46b
0.05 13.33+0.36b 38.36+3.96b 3.39+0.25¢ 5.09+0.14¢
0.1 10.12+2.42b 25.56+3.05¢ 2.36+0.36d 2.83+0.36d
- i 0 42.27+2.33a 77.23+2.11a 6.49+0.25a 14.93+0.34a
Eleusine indica 0.0125 37.55+1.93b 74.47+4.11a 5.03+0.15b 11.57+0.37b
0.025 26.63+3.28¢ 53.17+2.36b 3.22+0.27¢ 4.51+0.24c
0.05 13.72+4.31d 39.09+2.15¢ 2.33+£0.45d 2.80+0.14d
0.1 10.17+3.52d 36.03+3.12¢ 1.74+0.43d 1.91+0.24¢
Sl R 0 45.56+3.66a 83.73+2.65a 7.56+0.14a 11.34£0.35a
Bothriospermum tenellum 0.0125 33.17+1.03b 71.38+1.42b 5.90+0.19b 8.26+0.36b
0.025 21.28+3.59¢ 55.33+2.14¢ 3.81+0.27¢ 4.57+0.45¢
0.05 11.61+3.52d 37.82+1.25d 2.53+0.29d 2.02+0.24d
0.1 8.71+4.51d 24.11+4.02¢ 2.21+0.36d 1.33+0.11e

F P EER O I AR R . AN FREFRIR A BN 22 5k 5% BEKF,

The data are mean+SD. Different small letters means significant differences at the p=0.05 level.
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Table 2 Allelopathic effects of aqueous extracts from B. pilosa on four weed seeds

P Wi R (RT) BRI KFHEI(RD)  TRIIEE(R) - SR i
Weed species Concemratllon/ RI of germination ~ RI of germination ~ RI of .germmatlnn RI (.)f vitality Comprehensive
(g-mL™) energy percentage index index allelopathy
=y 0 0.00 0.00 0.00 0.00 0.00
Digitaria sanguinalis 0.0125 -0.05 -0.02 -0.03 0.19 0.02
0.025 -0.42 -0.27 -0.34 -0.42 -0.36
0.05 -0.70 -0.39 -0.63 -0.73 -0.61
0.1 -0.77 -0.56 -0.65 -0.78 -0.69
SELIH AR I 0 0.00 0.00 0.00 0.00 0.00
Kyllinga brevifolia 0.0125 -0.05 -0.02 0.00 0.00 -0.02
0.025 -0.33 -0.11 -0.22 -0.18 -0.21
0.05 -0.51 -0.27 -0.36 -0.44 -0.39
0.1 -0.63 -0.51 -0.56 -0.69 -0.60
SN 0 0.00 0.00 0.00 0.00 0.00
FEleusine indica 0.0125 =-0.11 -0.04 -0.22 -0.22 -0.15
0.025 -0.37 -0.31 -0.50 -0.70 -0.47
0.05 -0.68 -0.49 -0.64 -0.81 -0.65
0.1 -0.76 -0.53 -0.73 -0.87 -0.72
2 55 A B 0 0.00 0.00 0.00 0.00 0.00
Bothriospermum 0.0125 -0.27 -0.15 -0.22 -0.27 -0.23
tenellum 0.025 -0.53 -0.34 -0.50 -0.60 -0.49
0.05 -0.75 -0.55 -0.67 -0.82 -0.70
0.1 -0.81 -0.71 -0.71 -0.88 -0.78

2.1.3 REF R MEHALRFEX 4 B ER PISCRIAN— XSRS BRI X B R
TR : AL R AT FRE I 50 ¢ - #k7 AT oK SRR A= A5 B O 02 BEAE A 5 F AR B RO
W0 4 T2 BERR B RO R B M VE T, W 4 100~ 400 g - BRIE, X 4 B R H ) Bk B 80R



- 310 -

YRR Journal of Biosafety

#29 %

fief 7 ) 2B A AR E . FEARDE SR P, B S 1
16 FLET B FH S R, X 4 Tl 2% R () R B K
VR F S R AN B i 2k 400 ¢ - A% B
tAd KRR K R | 2F A B 3% 55 BE AR
RBT R U 81.35% ,74.09% . 87.32% .93.21%,
i BB R K R 72, 30% . 69. 52% | T4. 36% .

82.23% , X} 4 Fh 4B ) L5 MR B AORN 2545 B T D)y 4K

Iy 51K 78.99% . 70.60% . HCES AL VAT B 4 Fh

F BT B B R, Xk 3 55 B R B R R A, LA

A FH R PR S R e Uk A K Ry AR Bl

RORE TR 2 AR HLOR T, AL AT B X 4
F B 1) i B AR T ARB R (R 3) o

®3 AEBHRHEEAEN 4 FHRENHRST

Table 3 Control effect of different application amounts of B. pilosa on four weeds

I By T [ T AT DA
Application rates/  Digitaria sanguinalis Kyllinga brevifolia Eleusine indica Bothriospermum tenellum Total control effect
(g- ™) EP/% EW/% EP/% EW/% EP/% EW/% EP/% EW/ % EP/% EW/%
50 5.26 -2.35 4.31 -3.15 1.35 -5.14 11.37 7.35 4.27 -0.52
100 31.25 25.32 21.56 14.38 34.12 28.39 34.21 26.55 26.28 20.66
200 50.34 45.21 45.52 34.32 57.63 47.35 65.23 55.10 48.86 41.19
400 81.35 72.30 74.09 69.52 87.32 74.36 93.21 82.23 78.99 70.60
EP . Bk Bl A EW - fif 5 B AL
EP . Control effect calculated by weed number. EW ; Control effect calculated by weed fresh weight.
22 TERSTEEBIEA 16.30% (£ 4) .
221 EEFRHTA AP HALRE R 222 FEGAEADE MEAMLREHFHEHEDN

Jo 3 pH B EE S E SR R E AT, B IS
BB | B fire 2R R Ak % o B 1 A R T e P
R BE N TGN, AELAE A T R FH 8 50~ 100 ¢
- BRI IR 25 SO 1 3 i FH A 200 ~ 400 g
- BRI 50 RE 2% S 3 AR BT O T R
400 g - BRI BLER BB L EUCE A )
BARAE, 5 % FEOAE A YR 35 0 8. 729% . 10.36%

B, AR B AN WG N, (B AE AR B R
R 50~100 g - BB, SXTIEZE SR E FL
VLR MG B B 200 ~400 g - BRI, ) IR 24
B3, B E i H] Y 50,100,200,400 g -
R I A A W R HG INFRAR IR 1.64% .5.96% |
10.75% .19.79% (% 4) ,

F4 AEBERHERAETLERSNEEAHESN

Table 4 Soil nutrient and fresh weight of banana seedlings analysis under different application rates of B. pilosa

JHH A PLRIKJE B Rk 5 B AR E R i
Application pH Organic carbon/ Alkaline N/ Available P/ Available K/ Fresh weight of
rates/ (g - #R7") (g-kgh) (mg - kg™") (mg - kg™") (mg - kg™") banana seedlings/g

0 5.23+0.09a 13.88+0.21¢ 85.14x1.54¢ 17.37+0.34a 84.23+3.46¢ 188.14+10.23¢
50 5.21+0.06a 14.02+0.19¢ 85.98+0.71c 16.95+0.29a 84.35+4.56¢ 191.23+9.02¢
100 5.14£0.03a 14.29+0.22bc 88.26+1.68bc 17.03+0.41a 85.29+2.17¢ 199.35+13.36bc
200 5.18+0.04a 14.58+0.08b 90.14+0.56b 17.21+0.25a 93.41+2.28b 208.36+10.23b
400 5.12+0.05a 15.09+0.09a 93.96+0.86a 17.15+0.29a 100.63x1.51a 225.37+8.12a

RPEAEA SN FIE AR LR . AR/ NG TR IR A B F] 22 535 5% 8K F

The data are mean+SD. Different small letters means significant differences at the p=0.05 level.

3 Wit5%iR

R A JRAT FH B8 BIF 5 X 47F 5 4 0 2 A B LT
R BAT B S AR5 A A 2 A
TR BRI AT 5E A% A AL A R £ B S ] i
AR IR SO e A6 T AT 2 e A el fr) I 34
A ARESE LA AE R AT FON AR, DI R 53 41 4
MO R S ARBIT ST AL T B w0 AL AR T 4%

R DAFRA B0 ) UM A A Tl 2 i AR S BT
X FAAE R B B TR T R A R A SN (E
A= I R A M AR B AE F B 98 v — A~
AIFRAT (G AEAR, 1999) , 1Ak B AE FH Y & 35 5 Ak gk
W T B AT O I B i 0 | v e A o 2
MG (BKEL,2007) . ABFFCIE T 4 DNRBEERLEL )
FIAE BT B2 BRI i Xt 4 ol 2 3 o 1 () AL S A
FAYIINGE , LR A LIS R F , FAE AT 5=



5 4 1

A5 . 7 A PE Bl 1AL AT A B P R - 311 -

PEWESE 0.0125 ¢ » mL™ AR 4 e B Fp 3R IA
— IR 0.025~0.1 g - mL 7', X 4 FhiZuEE
PRI I B A 5 38 a0 A B - R 2R
R R ZFHEE A 148 O L 1) T BRI N %
FEECLZ B, AL VR BT R A LA R AICFD F R 2E R
HIE G A ZEIE) AV T [R)EREXoF 2% B 2 I ) ik
A — R SEE R, (A AR S 55 , B DAZR
B AN 2R B R A RIAE A AR A LA
WY A R O 50 g - ARTTE X 4 R
BRI R R AR T 6 B AR A —; 2
TEALET RO A O 100~400 g - AR BT, XF 4 Fili e
R R B RIORI i B B RS A R A, L B AR
PR TARBRL, FEHEA T RESE T E AL R
Tt PG, 2 B AT, 2% 8 (B) 53 43 5 S B AI, 2
PARREEE [T, S S B AR TR B R, TR
I35 45 855 75 ML A 36 A 5 &5 5 4, . mT
S 1 AR L T e FH EL AT 0 a0 % e e R 1 1
FHRREL, WX F AL AT BN 3R 4 Fh 4% 55 (9 By
FERLEE v RESE Hh IR BB Al B AN P
YERACER Z IS, A58, A AL R 5T it
FHEE ARG, RS Ak B4 BT 1) S AN 3, 78 55
JEL At AN DRI 184 o 48 1777 298 3y 8 A P AS R R
SR, AR I 45 SR 5 % 57 L % 3K
5 A= I 2 R B — Bt

T AR 2 38 0 - SRk i 2 R 4 R 1 T
A 2% H% i 2 — ( Lal, 2002; Sainju et al.,2002)
AR, BHZE T et & & 5 (I ot
A OG5 R AR 7 X0 i 2 A OG (B /M A,
2000) , FEFFid FHON -+ HERE 25 77 ARt 255 ) 1] B
ESREFE ol R AR DA S S 1 S S Ak
TS AR KA G (BE N, 2009) . ABFSE T,
A Y Bt FH e S AT MILAKR B A AL R B 2
R, H 5 pH | RO S b R 3K B P K
e, XIS (2014) HRIE A9 AR R A HEAE
BN PEAY R (2018 ) HRAE AN [R) 4 Z2 7 S5 AE D X
TR M A SR Sy I R A — AL, AT
ZIGAMAT AR i F B R R B 3R A A
YRR A E Y At nT DL S 5 e VR A K 3R
B F R E A (055 ,2014) . ABFSE
B A6 S B R FH = B, 2% R B AN W
PEim ALY B AW N, - EE ALK B A
B B AW I, T R AR e

KAREY), IR LT o BT A L BT
XF R TTBR(EL, L b 2 B 7 A6 PO AR 0 S5 4%
ANERNY A AR A e [l R A2 B SR AE Oy gk
Sef A R IR, AR FEIESE T i i
FETRE FOR = R SC R IEAT T 1, Fe M) 1 5y
K P m AL ) AR A (BT R AT
TR T 0 A AR BN A R — 20
o AWFFEH EPAKIAL B 35 d Jm i 2% By
R HESR I R AR A i AR AR b TS TR A
SN TA) (A8 AR I AE I 8] ) S5 PF T, BT AR A 2 E B
R HESR I TTRRAE | 7 AR v A W 1 0 45
SRAFAEZE 5, T IR T A el it JH 1 A SR e /s 45
FIESUAE IR S S0 A R it — L5 . AWFE i
B FOKErp DL AR S B B R R AE 400
g« BRI RLIROVE Al A X AR S i AR AL
Jit P 2 B R AR Y A ik — A 3R T ik — 2P
WFFE x5 T AL LB B S5 AR 2 AL HE T 5 Tt T, o 4
LG AE BRI RO AT T 2 — D050 A AR 4l
W TR0 35 BN, & 2 B G A 1Y SC BN 3 T
PN FFARE SRS W] AT R X A A
BTG T, K AE 58 4 ) 1 i it P AR S
(8 i L 23 BE Z AR, BT LAKT 11 A6 TR T e 7 K i
FIX AR R i s WSS R Tl — 2D 9T
FAEME M ) R RS (HA
X)) B TR e f A, B RN
P BT BN G R R — (EIREE A, 2018)
ARWFFERI AL AR T A A2 Bl it ) AR L A R ELA
B RO, (B 7 A ] A B R VR A, A% i IX 22
SRR, IRIRSE (2001 ) H I8 4 1 A AR Tl A
FH AR Eleusine indica (L.) Gaertn. & Z IR Al-
opecurus aequalis Sobol. . /N K 3% Conyza canadensis
(L.) Cronq. %5 THRZ 45 (2018) it 18 (1167 e v 45 el
Ze B DL TR 48 B Paspalum  paspaloides ( Michx.)
Seribn. AR =M LB FLAE R T AE A I A Y
25 P A R R R DU K MR AR R B R RS
PEFP R OL R RIRE BT LA A B it AR A
FRIAAONE , 30 o7 45 5 24 3t 7 4 el 2 = A 7 45 4 L 2%
T, B BT T A A el i ) B A
TRIEAE ISR RIBTIA A B 1Y H Y, (H B2 AR H
Erfhrun] BB R Y A A I, SOE S bl BUR AR
TFAEIA K AT F AL S BT REAE it I #4 RL ; [6) i
SR AR (2017) BESE 45 2R, ELAE BT B b 1 1Y



- 312 - YRR Journal of Biosafety

£29%

WEF T IR 0~ 1 om, HERRBE AT 2 om
JUT-58 ] 1 A8 A, 80H 78 5 51 i
Jei RO 24 8 A 5 A ) n] R A BY
My

S 30k

il H | 2008. 3 RALHH. 3 pe. JbaT. hE R .

MR8, T4, 2, Bk, XEa, F8, 2017 EHETE
Fh 1 & K 4 i A= B PE X PEG6000 #5481 5 125 344 11 il
N A SR, 28(9) : 2923-2931.

FREE , 2007. NAgALdh = ot BAT A0 AR A 6940 3 BF 5.
A2 AR S AR . DU R

Fhuh, RAERE, ZRIEAE, AN, AT, INVEE, £,
Midiam, 2020. 2 BEZ0I A 1E 9 17 X 4% 0 4 Al B
FEVEERE 0T, VB4 53R, 41(1) ; 192-201.

THIE, 2007. A5 R L= LA X AR FAR. BP0
W K, KIEH TR

RN, 2009, ABAF Ik 5 B A MUAE B AEAT R W 4B W - &
LB R LR A e e I AT ST wh R =1V 3 7 N

JEFEEE M, AFERE, 2011, ThESNSEYIR AL B ER
S} K TS 7 6], ST AL AR RAT R, 26(2) : 195-198.

LT, 2007. ABFR AT AR RS S BB X B ARAFEH
R HE2EAIR S dbnt . Rk TR S R X RITFFE T

ZELRER, L2, WS, £F, XL, W&, 2018. 1R
B ERE R R E AL MACE R L. &2
IR, 36(2): 16-18.

BV, SRR EE, KB, Sop, kM, IV, FLEAE,
2014. 12 FEREFI X 4 /N 22 A i 2 R A BT R ARCR. &
EAEMFIR, 34(3) ; 425-431.

XUWAGK, TR, TR, 2011, FIAERER BRI HRMN 4 Fh
TYIALEAER. 7 AR LA (21) . 141-144.

B, FEEW, EIS, BRI, ERLL, B, 2019.
FAE R R BT RARYE. 285 % & &, 38(3):
655-662.

BEG, A%, WHH, kXLE, 2017. 3 FA R AR EY
AR I 0 L R IR AR . A2 4 F IR,
26(4) : 293-300.

BSHEY, WHRIT, &, TRE, 2010. = REFKE
PRI XT PR ACELR B R S A A K R IR, Bk LA
HARFHRFIR, 28(5): 7-11.

ik, EWE, @b S8SF4 Py, P, 2006. =9
B R A SR R T B T KR WO R AR E . 2 A
A AR, 17(5): 845-850.

I, 2014, AGEEmabmEA K LEIE N G LA N A

B AR R T L e VA o T v P <L L (3 ==

Ik, ZEES, FHEE, 2001, TP IR ZEAL A A I Ay
AR, B AR, 14(1) : 10-12.

PZRAE, M2e%2, 7, B, 2015, =M AT FOK$E )
X T 2 SR T R A AR KR ALEHE . e B 2
(10) : 87-90.

WRCIT, BAESE BEK, FKIE, 2205, 2018, fRidis
(GLA) B 3 7 A2 el 232 . 14 245585 S R i B 9 1) 3 2550
Wi, # AR VEd 3R, 30(6) : 839-845.

TN, XU, KRR, 2013. /1N ORI Ak B
P E F A TR, 32(3) : 18-23.

TR, BATY, XIEGE, AREARE, @3, HIRE, 2014 BF
A G RHR IR A HUIE T AN s 4R, 22(5) : 1131
-1134.

F/I, BB, SRERNE, A4ERE, 2000. T EOKAF L
6 AL Sy 9. F ER kA5, 33(4) ¢ 54-61.
WtepE, LR, S5, Jrst, &, 2015 AR KR
PEWOT 3 MBERAE Y LT T, 7 AR kA (12)

49-55.

FKEL, 2007, F R 22 FEACRIR EE R L AE AL AR, B
TR S 2 PRI R,

i, 2018. FRAIAZZE EMHFLBEA S ABRERE
KAFAE 0 Hoa. WA 00830 U PHALRMBHIR .

PR, JAVTER, ek, RAKAE, XIEFE, XA, 2017.
T BT E X0 1 AR S R B SR R 20 8 o o
BRI, 2o R LA, 37(1) 2 1-6.

LAL R, 2002. Carbon sequestration in dryland ecosystems of
West Asia and North Africa. Land Degradation and Develop-
ment, 13, 45-59.

SAINJU U M, SINGH B P, WHITEHESD W F, 2002. Long-term
effects of tillage, cover crops, and nitrogen fertilization on or-
ganic carbon and nitrogen concentrations in sandy loam soils in
Georgia, USA. Soil and Tillage Research, 63. 167-179.

SAXENA A, SINGH D V, JOSHI N L, 1996. Autotoxic effects
of pearl millet aqueous extracts on seed germination and seed-
ling growth. Journal of Arid Environments, 33 255-260.

WAN F H, GUO J Y, WANG D H, 2002. Alien invasive spe-

cies in China: their damages and management strategies.
Biodiversity Science, 10(1) . 119-125.

WILLIAMSON G B, RICHARDSON D, 1988. Bioassays for al-

lelopathy ; measuring treatment responses with independent

controls. Chemistry and Ecology, 14(1); 181-187.

(FTAEB 5 . 30 %)



