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Allelopathic effects of water extracts from sweet potato ( Ipomoea batatas) leaves

on five major farming weeds
SHEN Shicai, XU Gaofeng, ZHANG Fudou” , JIN Guimei, LIU Shufang, YANG Yanxian, ZHANG Yuhua

Agricultural Environment and Resource Research Institute, Yunnan Academy of Agricultural Sciences, Kunming 650205, China

Abstract; The allelopathic effects of water extracts from sweet potato ( I[pomoea batatas) leaves on seed germination and
seedling growth of five noxious farming weeds ( Galinsoga parviflora, Ageratum conyzoides, Bidens pilosa, Digitaria
sanguinalis , and Echinochloa crusgalli) in the Yunnan Province, China were examined in the laboratory. Effects were based
on seed germination rate, seed germination vigor, root length, stem length, and fresh biomass. The results showed that the
seed germination vigor of the five weeds was markedly suppressed by water extracts of sweet potato leaf, but seed
germination rates were less influenced. Root length and fresh biomass of G. parviflora, A. conyzoides, B. pilosa, and
D. sanguinalis were significantly reduced with increasing concentration of water extracts of sweet potato leaf, and

D. sanguinalis was the most inhibited, with suppression rates of 92.04% (length) and 73.33% ( biomass) at a
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concentration of 0.1 g/ml., 40.99% (length) and 46.67% (biomass) at a concentration of 0.0125 g/ml.. The next most
suppressed species were B. pilosa, A. conyzoides and G. parviflora; and the least suppressed was E. crusgalli. With
increasing concentration of water extracts of sweet potato leaf, stem length of G. parviflora, B. pilosa and D. sanguinalis was
significantly decreased. The highest inhibition was for D. sanguinalis, consisting of 86.85% and 70.64% at concentrations of
0.1 g¢/mL and 0.0125 g/ml, respectively, followed by B. pilosa and G. parviflora. However, the stem length of A.
conyzoides and E. crusgalli was significantly increased with concentration increases in water extracts of sweet potato leaf, and
for A. conyzoides rates of promotion were 86.97% and 16.03% at concentrations 0.1 g/mL and 0.0125 g/mlL, respectively.
For stem length and biomass of G. parviflora, the water exiracts of sweet potato leaf showed a “low—promotion and high-
inhibition effect” at a concentration of 0.0125 g mL ™' water extracts of sweet potato leaf. Generally, compared to combination
of response index and synthetical allelopathic index, G. parviflora, A. conyzoides, B. pilosa, and D. sanguinalis were
significantly inhibited with increasing concentration of water extracts of sweet potato leaf, and D. sanguinalis had the
strongest inhibition, followed by B. pilosa, G. parviflora and A. conyzoides, however E. crusgalli exhibited positive effects
(except at a 0.1 g/mlLconcentration). Thus the sensitivity of five weeds to the allelopathic effects of sweet potato is in the

order of D. sanguinalis>B. pilosa>G. parviflora>A. conyzoides>E. crusgalli from highest to lowest allelopathic sensitivity.

Key Words: Sweet potato (Ipomoea batatas) ; allelopathy; noxious weeds; suppression rate; allelopathic index
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Table 1 Effects of water extract of sweet potato on germination rate of different weeds ( mean+SD) ( %)

W Z M Acceptor
Concentration/ e ] ] ik o R
(g/mL) Galinsoga parviflora Ageratum conyzoides Bidens pilosa Digitaria sanguinalis Echinochloa crusgalli

0.1 90.83+5.69a 98.34x1.92a 95.84+4.20b 88.33+3.34b 91.68+3.35b
0.05 91.01+4.31a 90.83+3.19be 99.17x1.67a 90.00+0.00b 96.67+4.71a
0.025 93.34%2.74a 89.17+7.39¢ 100.00+0.00a 96.67+4.71a 98.33+1.92a
0.0125 93.33+4.71a 91.67+4.30abe 100.00+0.00a 97.50+3.19a 98.34+1.92a

CK 94.17+4.20a 96.67+2.72ab 100.00+0.00a 100.00+0.00a 98.33+1.92a

[Fl—FUAR R PR 22 7 B, BF KRR 5%

R2 AEMHAKRENARMRFERNFRLFEHHM(FHEAREE)

Table 2 Effects of water extract of sweet potato on germination vigor of different weeds ( mean+SD)

R AR Acceptor
Concentration/ - e W AR R B
(g/mL) Galinsoga parviflora Ageratum conyzoides Bidens pilosa Digitaria sanguinalis Echinochloa crusgalli
0.1 7.13+0.29b 7.19+0.34e 7.65+0.46¢ 5.81+0.10d 6.01+0.14¢
0.05 7.33+0.36b 8.00+0.12d 8.45+0.39b 6.73+0.25¢ 6.27+0.20b
0.025 8.73+0.12a 8.54+0.08¢ 9.11+0.39a 8.23+0.27b 6.44+0.30b
0.0125 8.68+0.11a 9.94+0.16a 9.36+0.11a 8.36+0.32b 6.90+0.13a
CK 8.68+0.07a 9.21+0.08b 9.50+0.20a 9.04x0.11a 6.81+0.18a

2.2 N R KRB Al A B S

3 RZE R L KRR 5 Az AR e gl i AR K A B R AERR T, A A
FEA B VR BRI D AR A LT S I R K IR TR A R i AR AR, S e S R e R R R R R 0.1
g/mL ALK EE 0.0125 g/mL W 505108 92.04% 1 40.99% , 35 F HAR U ZER 6] REM S A4 (% 3), 4%
M R KR IRAE R 0.1 o/ mL FAARHEE 0.025 o/ mL X B R AR K B 2 OB /R AT, (B 76 0.05 g/mL
FAMIHREE 0.0125 g/mL B BA fE#EET, PRI AR LA IR AN BT

£33 AEMHAKRRMAEERLRERK ERMEMENZI( FHEATEE)

Table 3 Effects of water extract of sweet potato on root length, stem length and biomass of different weeds ( mean+SD)

e ZAK Acceptor
Concentration/ A AT PR BT i
(g/mL) Galinsoga parviflora  Ageratum conyzoides Bidens pilosa Digitaria sanguinalis ~ Echinochloa crusgalli

MK/ em 0.1 0.985+0.051d 0.303+0.022¢ 1.0050.060e 0.240+0.026e 1.728+0.036d
Root length  0.05 2.225+0.134c 0.648+0.033d 2.040+0.043d 0.2980.022d 3.033£0.051b
0.025 3.680+0.104b 0.895+0.027¢ 2.420+0.033¢ 0.920+0.029¢ 2.815£0.072¢

0.0125  3.905+0.055a 1.183+0.034h 2.918+0.081h 1.778+0.028h 3.253+0.083a

CK 3.935:0.068a 2.340+0.102a 3.5850.033a 3.0130.054a 2.8380.021¢

2K /em 0.1 1.248+0.026b 0.875:0.031a 2.733+0.034d 0.21520.017¢ 3.713x0.033a
Stem length  0.05 1.275+0.031ab 0.703+0.030b 3.073£0.120¢ 0.293+0.028d 3.770£0.050a
0.025 1.290+0.029ab 0.693+0.028b 3.310+0.088b 0.355+0.013c 3.723+0.034b

0.0125  1.318+0.050a 0.5430.044c 3.365+0.084b 0.480+0.025h 3.540£0.035b

CK 1.295+0.024ab 0.468=0.013d 3.535+0.060a 1.635+0.021a 3.273x0.046¢

GELTE 2 0.1 0.083=0.004e 0.01220.001e 0.0850.002d 0.01620.001e 0.13120.004c
Biomass 0.05 0.122+0.007d 0.0180.002d 0.1140.005¢ 0.020+0.001d 0.145+0.003ab
0.025 0.138=0.001c 0.019:0.001c 0.1280.001h 0.02420.001c 0.141:0.002b

0.0125  0.158+0.005a 0.021:0.002b 0.1300.002b 0.032+0.002b 0.149:0.002a

CK 0.152+0.001h 0.026:0.001a 0.1450.002a 0.060+0.002a 0.143=0.003b
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Table 4 Response index of sweet potato on different weeds ( mean+SD)
Z K Acceptor
W 43 A LB i PLRE
Concentration/ ( g/mL) Galinsoga Ageratum Bidens Digitaria Echinochloa
parviflora conyzoides pilosa sanguinalis crusgalli
R 0.1 -0.033+0.096a 0.018+0.036a -0.042+0.042h -0.117+0.033b -0.068+0.027h
Germination rate 0.05 -0.012+0.062a -0.060+0.032b -0.008+0.017ab -0.100+0.000b -0.017+0.044a
0.025 -0.008+0.043a -0.078+0.059h 0.000+0.000a -0.033+0.047a 0.000+0.028a
0.0125  -0.007£0.071a -0.052+0.035b 0.000+0.000a -0.025+0.032a 0.000+0.028a
R 0.1 -0.178+0.029b -0.220+0.030d -0.194+0.046¢ -0.357+0.005¢ -0.051+0.042ab
Germination vigor 0.05 -0.018+0.035a -0.131+0.016¢ -0.110+0.050bh -0.255+0.029b -0.079+0.047h
0.025 0.006+0.022a -0.072+0.016b -0.041+0.030a -0.090+0.026a -0.054+0.061ab
0.0125 0.000+0.010a 0.079+0.026a -0.014+0.030a -0.075+0.045a 0.013+0.030a
i3IS 0.1 -0.750+0.010b -0.871+0.012d -0.720+0.015d -0.920+0.009d -0.391+0.009d
Root length 0.05 -0.694+0.226h -0.723+0.024c¢ -0.431+0.014¢ -0.901+0.006¢ 0.069+0.021b
0.025 -0.065+0.034a -0.617+0.017h -0.325+0.011b -0.695+0.013b -0.008+0.026¢
0.0125  -0.008+0.018a -0.494+0.033a -0.186+0.027a -0.410+0.014a 0.146+0.026a
ESS 0.1 -0.037+0.017¢ 0.874+0.111a -0.227+0.015¢ -0.869+0.011d 0.135+0.025a
Stem length 0.05 -0.015+0.026bc 0.505+0.105h -0.131+0.040b -0.8210.015¢ 0.152+0.007a
0.025 -0.004+0.008ab 0.483+0.096¢ -0.064+0.016a -0.783+0.009b 0.138+0.021a
0.0125 0.017+0.021a 0.160+0.076d -0.048+0.033a -0.706+0.014a 0.082+0.015h
Yy 0.1 -0.453+0.027d -0.548+0.046¢ -0.415+0.022¢ -0.738+0.022¢ -0.080+0.037¢
Biomass 0.05 -0.247+0.077¢ -0.308+0.106h -0.211+0.040b -0.668+0.019h 0.014+0.024ab
0.025 -0.092+0.005h -0.27120.064ab -0.112+0.016a -0.606+0.023a -0.010+0.029b
0.0125 0.043+0.027a -0.172+0.095a -0.100+0.007a -0.468+0.049a 0.040+0.014a
LA TREL 0.1 -0.290+0.029d -0.149+0.026h -0.320+0.014d -0.600+0.009d -0.091+0.013¢
Synthetical allelopathic 0.05 -0.185+0.034c¢ -0.144+0.023b -0.178+0.012¢ -0.549+0.012¢ 0.028+0.011h
index 0.025 -0.032+0.011b -0.111£0.027a -0.109+0.012b -0.44120.011b 0.013+0.021b
0.0125 0.009+0.020a -0.096+0.021a -0.070+0.007a -0.3370.021a 0.056+0.008a

http ; //www.ecologica.cn



6 S % 378

XF 5 T2 5 A 2SR A SR 7 4 BOTE 246 TR 22 B0 3R] N S 3 TR T ZE A A [N PR BRIk T A T A AR
BN AN BELT 0 5 /K IRV 3 S A | VA R D R 1) kg 7 4 50 S R A I EL AT S 40
YER . FEARA T 1T, B 1 % B A Sl 107 48 5052 ) R AN BH S A | BB 2128 i i KR R v B Y n A 2 L RE A
] VA R R ) fh R 7 4 H0 S R LA B I RIE . AR IAS (R TR 0.0125 g/mL) L&
R 2 A e SR 7 i S 21 5 7R VRV R 1 I 7T b AR I LA S0 A A R T A R
B ZE R P A SRR O R 2T S I I IR R B N v e S R i A I AR R, e AR T, A T
2 (BR T B 0.0125 o¢/mL A RIEVERT) FER & | RS E R F5 1) A gk 7 48 50 bl 21 28 b i /KR Rk B2 384 o
i SRR T B S 2 R B T T R A S 7 i S AR AN T W

M5 ARG R 28R R 2 ARG ZE KRR Wy it Al sk 1 18 B 25 B 0 HUOR B AR IRAE (B T VR EE
0.0125 g¢/mL) FEFFH  FRE BRI T FH 0 A A JBRER 5 30N H8 50052 B 21 28 1) B S 0 kil i Sy £ (L, B 2T 2 1 oK
TR R M B R AR A S AR R b 2T S T R A AR AE R B TR R LR A RN A8 BT KR
TR 0.1 g/mL ik i KR -0.600 , AR 0.0125 o/ mLL BHRAK A —0.337 , HL Bl 5 (384 i it k2 1455
HURR T A A S A 4], A A 3 b AT K R TR R B 3 I AR R R A N P B N, 251
SR AR BN AR U LA R, A FE R B 0.1 g/mL EAG IR, Hoae e B 25 HLAT fid ik
YEF (3R 4) . P sbge ] 20 x24I 4 FE e VAR B o B 38 0 AR B, A SOG B R LA i i
YEM .

3 Wit

Ay J57 AT 3 3 VR FH TR AN [ A R 7 W B X AR A0 7 A S, Qi s e b (9 & 4l e e A g
BREQTTAELE S5 A P BURPI RGN 7 1 0 ARBE SR W], 2080 K BRI 4g 2 il R
T b JERIRL R o i A A T S A A P (EL o B8 4 2 A i LU 3 (3R 1) |, REW S A B L8 -
A . L1 KIIBON 4 RSz K2R B AR A AR (BR 725 K0) CRAT R S HA B ARG A K 2R
Wyt P A 0 2 O VR T LBt P2 T S 25 0 i X A e 40y AR 8 A IR A e B S R S5 AN R
ol X T 2 O R, e 2R R P I ] RE SRR T R v P Y T B b T R 2R SR A, 2
[AJSEK: , TS, o 7™ T S M X b st R R A S 4 e 0 AR TR AR A K A o) 5 O ok
MRERAL/N WK W AERE ST ARG, BT SR A OM T, 1 10 EL RS M ) b LA B9 A KR AR R v
T AL AR

PRI AE P 1o O FH T T AR T A 28 BRI B 191 JHG o X 32 (A R A0 AR K A0 A 0 11 35 o 2
e S P it 3 3 e FH R 5 S ) A e ) S A 2 A58 A At 2 P T 2 e A ) P A 5 S 1
FRhRZ 22 ORBE g L KRR T X R 4 A 1 A O R AN ] A, X AR A A
] AT TR D AP A5 B0 e B L, ELREZT S R KR VR R R B I (SRR, R LD X X 4 b
Z R RA 0 AN IE ] o IeAh A T ZR G PP LL AT 5 Fh e R AL EAE T, AR TR IS R T 2 R 4 e
MR B MR ZERFEY A 5 D SBORF LRSS 185 WLIRREE G RN IR EO R
21T ) A S AR FH 5 s LU O S B R A A R A 5 PR 25 A ], S LD oK RO B K LA
AR PSR & RN R B W L BAT e R A e 22 i D BT AR IR SR 5 RO 18 K
BHARE, DATERHEE 0.1 g/mL BA MG/, o B HA (e dEE I (R 4) o Frfksek ], 20
EON A A LA BT R B R R B AR R VR A RO B B R BEVE T, 5 R A2 R A REXTAL
FAL AR T A BURE S BN - T RS AT B> AR A > A AR ], B N BUR G BAT e A T A J2 e
HHT, CAF —Se i T R LB A A BT — & RIS E . A 05520 T e 5 RiAB 0 25 35 (L %A
FIBTFER I, 210 A RAE I H 8 40 R AR IS 251 BAT W] A4 R S8R 410 BE 7 BB 20 28 12 1) B i T 2
R A SO R R I P (RIS B ON RS- )N A 9 = N IRES S R e B e R

http ; //www.ecologica.cn



6 3] HIN A A 200 AR RO 5 i 2 B TH 28 REM 110 S S 4l A K AR AR 7

L AR

TEAOWAEF= R G , A R4 A6 AT B NIRRT B A T 1 A 220 AR IR A A A A R
EF R AGRPEAS T 10T T RV U AR s 2 B 25200 5 b i B B A0 R Rl R R
KRt AR AR ™) | KL 55 T JL A — 2 BRI B D 34 R e, MUTI X A AR B 5 L 0K
FE OKAE S EREE . AW RIMEYI LI DU A ) T A RO PR BT AR 0, 1E -5 A A
iz m I [a) AR i R B WA RS kB AT I AT SRR FH Y A FRR S  R AN L SR A K
IR RN W W22 57 WA T IR LTS X AR FH 24 R A0 A W 2 R V5 R B R T, 21 e W
e I PR P e T o R B SIS OE o S (R
VEMAS 2 (i ) £ 2R 2 R 2 Il e 4 ARl 3 B e s 7 1 2 DR 21 A T 2 R 1 B
AEFNXT G2 R Bt nT RE IR 52 B 52 4 AR M, FR IR A4 0 i gy 2 4 R W 41 3 B AR R
FR 4, e F | R TR R A i AR D' T R AR A 2% A i e A P, RAT R A 255 AN A MR T i
(0 TR HUKGEIRTE A0S . 53— 5 T, AT A W L0 0 R K IR MO0 2B R4 B i (B 122K
BERE SRR A ZE S R SERMIAE Y B 3 A A (E B R SR R AR B —E i fe itk
YRR, AT X LE U WA 2158 T s i vpy | 20 S 1 B 8 19 5 4 B8 0 AR A P i — 28 32 B2 ) T 2
TR R e ) U0 ) P R S B LA SE AR IO 32

L5 LRTIA 2L X AR T 2 AR A AR A ) B R B R R R A ARSI | AR R )
VERIGEAAR . 9 1 BE— 2002 208 AR IBAE T, 45 6 XSG IO AL B b A7 2, IR0 AR LB BEA T
IS, LA 158 AT R T RR 4 B [ 24 A P A A7 B (38 B T AN TR AP BB SR

BRI 4 AT =K% Trinity Western University, Canada) 4912 2 David Roy Clements --X1 36 i
i,
£ 2% Lk ( References) :

[ 1] Chauhan B S, Johnson D E. Row spacing and weed control timing affect yield of aerobic rice. Field Crops Research, 2011, 121(2); 226-231.
[2] ZHi, wibk, B4, fEfkae, WA, RHHASIRIEAL Iy = R il P 2 i 2 RE VR Z AR MR SE . ZE W) 288, 2008, 16(2) .

118-125.
(3] R, fRmld, skffsh, ki, 2000, sk AR EXKRESE 4 8O0 7= 1 5 LIRS I . ZEZ5 4 3R, 2013, 33(18);
5523-5530.

[4] B, HERE. REREREQTTTE SR, TTRRAR:, 1998, (5): 26-29.

[ 5] DukeS O. Weeding with allelochemicals and allelopathy—a commentary. Pest Management Science, 2007, 63(4) ; 307-307.

[ 6] Bastiaans L, Paolini R, Baumann D T. Focus on ecological weed management; what is hindering adoption?. Weed Research, 2008, 48(6) :
481-591.

[ 7] KongCH, LiHB, HuF, Xu X H, Wang P. Allelochemicals released by rice roots and residues in soil. Plant and Soil, 2006, 288(1/2) ; 47-56.

[ 8] Rice E L. Allelopathy. 2nd ed. New York: Academic Press, 1984.

[ 9] HWEA, e, sAhsb, 22000k, sk FAE. L3 x g H 3 e . 2B F2R, 2012, 31(4) . 850-855.

[10] Shen S C, Xu G F, Clements D R, Jin G M, Chen A D, Zhang F D, Kato—Noguchi H. Suppression of the invasive plant mile—a—minute ( Mikania
micrantha) by local crop sweet potato ( [pomoea batatas) by means of higher growth rate and competition for soil nutrients. BMC Ecology, 2015,

15; 1-1.

[11] 5KBE, XA, BEX4W, TRAGES, SRIHT, S fh. (IR 82T HAE A R . A kR4, 2012, 30(2) : 43-55.

[12] WA, fRmid, sRAFsh, Gt skEARE. LR MARREE R ZREMERIE . 2R, 2014, 22(4) : 485-591.

[13] ke, vevk, fLamfe, oM, Ve . it 359 0 i LBl 1. ML AR5 444] , 2002, 13(10) : 1300-1302.

[14] Williamson G B, Richardson D. Bioassays for allelopathy; measuring treatment responses with independent controls. Journal of Chemical Ecology,

1988, 14(1). 181-187.
[15] Turk M A, Tawaha A M. Allelopathic effect of black mustard ( Brassica nigra 1..) on germination and growth of wild oat (Avena fatua L.). Crop
Protection, 2003, 22(4) . 673-677.

http ; //www.ecologica.cn



8 ZSO O ¢ 37 &

[16] Ross M A, Harper J L. Occupation of biological space during seedling establishment. Journal of Ecology, 1972, 60(1) ; 77-88.

[17] Fowler N. The role of competition in plant communities in arid and semiarid regions. Annual Review of Ecology and Systematics, 1986, 17. 89-110.

[18] HOLEk, B, BISER, T, Zarin. DR ALY B A YR NS5 Y B S . PYILHEY) 4, 2006, 26(4) : 811-818.

[19]  HSWE, W Je. 528820t B ALRAE FIXT 10 b B AR R 107 & A4l A= R 52 R. A= 25453, 2005, 25(10) ; 2782-2787.

[20] fRwslg, skAF3), ZRRAK, sk, sREAR. 5 R B H 3 LRAE AT, DR R4k, 2009, 22(5) ; 1439-1443.

[21] Harrison J R H F, Peterson J K. Allelopathic effects of sweet potatoes ( [pomoea batatas) on yellow nutsedge ( Cyperus esculenius) and alfalfa
(Medicago sativa). Weed Science, 1986, 34(4) : 623-627.

[22] Walker D W, Hubbell T J, Sedberry J E. Influence of decaying sweet potato crop residues on nutrient uptake of sweet potato plants. Agriculture,
Ecosystems & Environment, 1989, 26(1) : 45-52.

[23] Chon S U, Boo H O. Difference in allelopathic potential as influenced by root periderm colour of sweet potato ( Ipomoea batatas). Journal of
Agronomy and Crop Science, 2005, 191(1) : 75-80.

[24] Xuan T D, Toyama T, Khanh T D, Tawata S, Nakagoshi N. Allelopathic interference of sweet potato with cogongrass and relevant species. Plant
Ecology, 2012, 213(12) ; 1955-1961.

[25] WIESA, skAF3), thmid, 2200k, R, K EE. ZRIMSRARKRMAR L E 5iaF RN R34, 2012, 25(2) : 554-561.

[26] BV, HER, BEIL, KA, R, ZmMEREWAEAEWRAEMIRETERA. BY . ZmAF B, 2015; 71-93.

[27] #4x, 2, IR, WE, Bk SR ABAEY A 4G AT K R S WAL B E B AR i 2 . FE BEUR S 3R 2441, 2010, 19(2) :
48-53, 91-91.

(28] BREZE, fLakdE, #A7K, W SC, B31RE. PELOET AR FHIFST VITL AR A A FORH G 2% 5 %) HH TR) AR RALNE . A= 252442, 2002, 22(8) .
1190-1195.

[29] Gealy D R, Wailes E J, Estorninos Jr L E, Chavez R S C. Rice cultivar differences in suppression of barnyardgrass ( Echinochloa crus—galli) and

economics of reduced propanil rates. Weed Science, 2003, 51(4) : 601-609.

http ; //www.ecologica.cn



