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Allelopathic effects of Prunus cerasifera on four turfgrass plants

ZHU Qiang, AN Li, ZOU Menghui, TIAN Zengyuan, GUO Yuqi
(College of Life Science, Zhengzhou University, Zhengzhou 450001, Henan, China)

Abstract: To understand the chemical relationships of Prunus cerasifera with others turfgrass plants, the allelo-
pathic effects of an aqueous extract from different organs and rhizosphere soil of P. cerasifera on seed germina-
tion and seedling growth of four turfgrass plants: Trifolium repens, Medicago sativa, A grostis tenuis, and Lolium
perenne, were studied. Seed germination was tested indoors using a biological monitoring method, and seedling
growth was tested in a pot experiment. Results indicated that the root, stem, and leaf aqueous extracts of P.
cerasifera at 0.05 g-mL™ concentration significantly inhibited (P<<0.01) seed germination of T. repens with
leaf > root > stem. Leaf litter and rhizosphere soil extracts of P. cerasifera also had a strong inhibition on
seed germination of T. Repens. Leal extracts inhibited seed germination of T. repens and M. Sativa with A.
tenuis and L. perenne being promoted at lower concentration and being inhibited at higher concentration. For
seedling growth, leaf extracts promoted T. repens and M. sativa, and inhibited A. tenuis and L. perenne. Overall
the allelopathic sensitivity was in the order of A. tenuis > L. perenne > T. repens > M. sativa. Additionally,
the overall allelopathic sensitivity of M. sativa was positive, but the others were negative. These results provide
a basis for allelopathic application of P. cerasifera. [Ch, 1 fig. 6 tab. 18 ref. ]
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T A A R AR 30 5 R0 # SR IR g FIAR 3R 20 2 5 s ml BR B R AL 2 Wy B, AT & )

Wk H 8. 2013-11-13; & o] H 4. 2014-03-19

FEETUE . PR A 2013 4 FE R 2 A AUET AL I 253 55 B (2013xjxm031)

TEHR A RS, W05 . E-mail: zhuqiang21@163.com, 5@ f51E % . #FHF, @8z, M1, WE
T2 55 FHEY 2AE5Y . E-mail: guoyuqi@zzu.edu.cn



BILEHSH AOBRAE . ZLNASIKIR IO 4 i A BT AR ) 1AL AT 711

B ™ A B s . A B0a R PR R (R X R Ak AR RIS AE 3 ™ . BRI . )
TRAP R AE IR S5 7 A BT 202 ™ HAr, YA E I C S0 — A 40 TR BRI A 5T 4, JF
HICWTE) B R RIS T BBk, 72) B b, WS I [NAR o TR W) R A AR 2% B AS B ) Ak
AL FEMRGACAE Y SOK AR e, UAR LTI BT DA 260, A -5 A P 1) i A A T 5 |k
T Z FEA Y VR L& D5 T i Ak B 5 1 A7 5 34 A E B 30 10 B L i Y B RS, P B0
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Lolium perenne 55524, WFFE 1 20t 25 6] g B MR R T 5K R W AL BAEH], B ERIE L0 22X 1
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Lo OMRBR HHOKRIE £ BUE LT 2R B XA 3, I E KT, A 2 £ F e R R 7
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Table 1 Effect of 50 g-L™'water extract from different organs of Prunus ceraifera on seed germination of Trifolium repens
LS & In 6 REFIRE I {8 Eg
Xf R 61.11 + 6.19 aA 18.17 + 1.48 aA

R 5.55 +£0.22 cC -0.91 0.83 + 0.33 cdC -0.95 -0.93
- 37.78 + 1.11 bB -0.38 6.67 + 0.73 bB -0.63 -0.51
I 3.33 £ 0.93 ¢cC -0.95 0.50 + 0.29 dC -0.97 -0.96
JE 11.11 £ 1.44 cC -0.82 4.67 £ 0.19 beBC -0.74 -0.78

YL s KRBT S Ve B 2 50 g+ Lo Bt 5 /NG P03 B 3R AE 5%k V-2 5 BFE, RS TR BIFRIRAE 1%k V26 5 .35 M
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W, 4E250, 500 g- L WEAMRIIE IS S B E K, Il & ,0]
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TE BB T 40 A ) % 0 e 5 A B 2 B AR S R soil of Prunus ceraifera on seed germination

of Trifolium repens
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Table 2 Effect of water extract from leaves of Prunus ceraifera on seed germination of four turfgrass plants

Ak 23 B2 A% LR
/(gL = A1 L& BEH =t eV A LiEn BE
_— 61.1 1+ 6.19 60.00 = 3.85 44.44 + 4.84 85.56 + 2.94 18.17 + 1.48 1633 £ 0.82 5.61 +0.36 17.78 = 1.46
aAB a abAB a bAB aA aAB aA
41.11 £ 484 51.11 £ 1.11 61.11 +2.94 85.56 + 1.11 13.17 £ 1.30 13.00 £ 0.06 6.78 £ 0.31 18.06+ 0.59
: bBC ab aA a beBD bcAB aA aA
0 65.56 + 444 57778 +£2.94 4556 + 4.84 82.22 + 4.01 22.50 + 2.85 1328 £ 0.58 7.00 = 0.55 13.34 = 2.19
aA ab abAB a aA bAB aA aAB
27.78 £2.01 5333 +£5.09 31.11 +1.11 8222 +6.19 9.25 + 1.48 10.17 £ 1.64 3.00 £ 0.11 15.84 = 1.14
%0 bC ab beBC a cC cdBC bBC aAB
47.78 + 1.11 20.00 + 3.82 60.00 + 5.00 0.50 + 0.09 845 +0.68 2.17+0.14 983 +1.17

50 333 +1.03cD
cC b dD dC bC bB

YL BRGNS TR M RORTE 5%k 28 5w L, RS F Ry BIRRTE %K T 28 5 31k
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Table 3 Allelopathic effects of water extract from leaves of Prunus ceraifera on seed germination of four turfgrass plant

Ak g/ X S 2 A ) A AR (T) X S 254 B0 A AR (T)
(gL B =nt SEAEH 1 e REH = S kel RE R
5 -0.33 -0.15 0.38 0.00 -0.28 -0.20 0.21 0.01
10 0.07 -0.04 0.03 -0.04 0.24 -0.19 0.25 -0.25
30 -0.55 -0.11 -0.30 -0.04 -0.49 -0.38 -047 -0.11
50 -0.95 -0.20 -0.55 -0.30 -0.97 -0.48 -0.61 -0.45

B R VR FIALR AN TR] o P = 0y ) Joi i B 4R 9 LU A9 7 T o 52 B0 A9 et 1 P 2 i b o, 7 100 - L
WL HE T 101%, X Pk e B2 oA PN A o S84 i B R 7 L 80 R o 0 Jo B LU 091 4 T s 52 3810 9 £
PEAE AR 2 Bk 5, bR 2 2R Ae 2tV T il 32%08000 1%, T i 127%0808 18% . 59 s Al i 22
PR A0 B AR OR AR L 81 T 2 0 A A o P i, T IR 2 B 0 o e P AR A R
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Table 4  Effect of water extract from leaves of Prunus ceraifera on seeding growth of four turfgrass plants

Ak B/ Fk i fem ff BB/ (mg- #R7) TR/ (mg- #R)
(gL m\m=mk R o BER p=n BEHT e BER A=n ST ke REw
g 296 538 4.13 1851 1190 2520 130 3650 130 2.22 0.24 4.05
10 321 7.08 3.60 1788 1340  37.70 130 4030 151 5.03 0.17 3.74
30 350 6.89 4.01 1600 1580  35.70 120 3640  1.63 4.11 2.10 3.22
50 318 496 3.62 17.67 1490  27.60 090 3280 181 3.06 0.27 2.92
100 313 541 3.53 17.16 1540  25.70 070 3460 26l 2.63 0.22 3.11
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N A2 AR > B A AR RO M > R T R > REE TR, PR RR TR L PR EE SR SR BN R £
YERT o 4 FhAR Y Je 25 A% 52 A0 Rt J3E 588 55 UK J O B B > 1 = > SR B B A > A2 e, Hrp o B die B
B HUBHE RO -0.55; BE R RAUR . BURIEEBCN-0.09, ZHEUREE B (ML) KN T 4 TR RSP R T
SRy Ve 2R X 2T M2 R R A A T AP S SRR B, 2o -0.28,, 0.050 F WL M- 2= fR I ) i
XA R SRR B SR A AR, X gl A KR BN R A A T o 4 iR B O 3 S 00 ) R )
FEE =M, PR BURISEON 041, HUCRTYROH, A SR . H =N AR E e AR AR K 2 B 58 2
RO E A, B JBER A PR A2 e ) 52 B A [] R L A4 P o (BRI RO, = RIS 6 e A 1 A )
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Table 5 Allelopathic effects of water extract from leaves of Prunus ceraifera on seeding growth of four turfgrass plants

L3/ X 8 A AR (D) X B 5k ) A PR () X ) Al R (T)

(g'L) \=nm S Sics BER g REER RS BER A-r RERE e REW
10 0.08 0.32 -1.3 -0.3 1.3 5.0 0.0 1.0 1.6 12.7 -93  -08
30 0.18 0.28 -0.3 -14 33 4.2 -0.8 0.0 2.5 8.5 -13 20
50 0.07 -0.08 -2 -05 2.5 1.0 -31  -10 39 38 -89 28
100 0.06 0.01 -L5 -0.7 2.9 0.2 -46  -05 101 1.8 -91  -23
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Table 6 Assessment of sensitivity of four turfgrass plants to allelopathy of water extract from leaves of Prunus ceraifera .

s = PSR R M, YURAE R M, — PURIE M,
Py Rlk - i R E S KR R BRiv A o d BRT B
= -0.07 -0.41 0.27 -0.44 -0.38 0.10 0.25 0.45
SALHTE 0.07 -0.22 0.35 -0.13 -0.31 0.13 0.26 0.67
BB -0.36 -0.36 -0.35 -0.55 -0.16 -0.11 -0.21 -0.72
B -0.12 -0.15 -0.09 -0.09 -0.20 -0.07 -0.01 -0.20
-3 -0.12 -0.28 0.05 -0.30 -0.26 0.01 0.07 0.05
3

TP IR D) T L o A AE AL, AR EBAFAE T AR Y, 3R 5 A ) 20 i i AR 3R
B RHAL ) AR — 2T Z0 M2 R AR R WA AL A it o AR P e HAT — 2 M PRI AE T
3Kk AR Sy ol S R 1 B85 P ELRE A8 ) S AR R 1 B o AR A P X 2 AR ) 1 5 R
ZITH, REMHI BE SR T A . AR AERE T CANITEERY . (R E el TR
AR 20 I PO A0 MBS, e O S ) A B O T R AR ) 1 A AR ARG B, AR EIRAE AL R AR
ML BT, EEREA M. R, ERERBSE, GG ()M AER AT . am2KR
WCRESE G MM 7 = SRS . R RORI Y OB T R R, (ELHON 4 R AR R BRI AN ]
X = AR AR A A B A A, A ] R R B BRI 4l e A A ok U L 2 i A SR R
AR AR AR BOR 22 5, R S S Am ) £ AN [) A A B R 30 ] BB 58 4 Ml B o A JERAE TR AN
Ie L 400 9 52 0 AN [ 5 TN F S8 46 20 — 50, (L 7 i R ik AR K G e b I, AR A
T el R HE B APl AT b s R R 2656 285 Z0H 2R M AN ELFE AP IX 4 MR PPARY), AN RS R I 22 o A BT
JBeR, AR = AR B W 2 A M T e A K

A S T 2 2 X A2 A R AR R R B — SE R A e b, LA R T B A AR AL BIL A
X B e A0 A A R T B AL A o TR AR5 o £ 0 2% 0 A0 B ot o AT 00 B M

S 30

[1] RICE E L. Allelopathy [M]. New York: Academic Press Inc, 1984. 1 - 5.

(2] v, XI5, SR, S = R KR AR O LA Ak P AR AE [T ). WA =44 4k, 2014, 31
(1): 19 -27.
ZHENG Jie, LIU Fang, WU Xingbo, et al. Research of the aquatic extract from leaves of Trifolium repens to several
garden plants [J]. J Zhejiang A & F Univ, 2014, 31(1). 19 - 27.

[3] WESTON L A. Utilization of allelopathy for weed management in agroecosystems [J]. Agron J, 1996, 88(6): 860 —



BILEHSH AOBRAE . ZLNASIKIR IO 4 i A BT AR ) 1AL AT 715

(6]

(8]

[17]

866.
VIVANCO J M, BAIS H P, STERMITZ F R, et al. Biogeographical variation in community response to root allelo-
chemistry: novel weapons and exotic invasion [J]. Ecol Lett, 2004, 7(4). 285 - 292.
RFER, BRM, W, S5 BRSO R A A K ADC S R R e [T ], 0 AR A, 2013, 24
(7). 1817 - 1825.
WU Xiuhua, LI Yigiao, HU Tingxing, et al. Effects of Eucalyptus grandis leaf litter at its early stage of decomposi-
tion on the growth and photosynthetic characteristics of Cichorium intybus [J]. Chin J Appl Ecol, 2013, 24(7):
1817 — 1825.
T, BNE ARG TR EERAOSE) ] T E AR AR, 2011, 19(4): 982 - 984.
WANG Xia, LUO Xiaoyong. Herbicidal activities of different organs of Pittosporum tobira (Thunb.) Ait [J]. Chin J E-
co-Agric, 2011, 19(4): 982 - 984.
ALAMSJAH M A, HIRAO S, ISHIBASHI F, e al. Isolation and structure determination of algicidal compounds
from Ulva fasciata [J]. Biosci Biotechnol Biochem, 2005, 69(11). 2186 — 2192.
RS-, Wb, EAG, . SPORAE Y KOHE R KRB 3 R S R S AR B AR T (D). R3S E R, 2013, 33
(13): 4041 - 4049.
HOU Yuping, LIU Lin, WANG Xin, et al. Allelopathic effects of aqueous extract of exotic plant Rhus typhina .. on
soil microecosystem [J]. Acta Ecol Sin, 2013, 33(13): 4041 — 4049.
CHEEMA Z A, KHALIQ A. Use of sorghum allelopathic properties tocontrol weeds in irrigated wheat in a semi arid
region of Punjab [J]. Agric Ecos Environ, 2000, 79(7). 105 — 112.
TR, R MR A A T F S BUR 5 RT [T ). WriiAk2zBe 244, 2007, 24(4): 497 - 503.
ZHANG Lan, GAO Suping. Review of researches on allelopathy of ornamental plants [J]. J Zhejiang For Coll,
2007, 24(4): 497 - 503.
E¥, BEE, KF2. KA BAEMEIEA ] RIER R = #40, 2012, 40(7): 41 - 44.
WANG Ling, MA Xijuan, ZHANG Xiuzhen. Allelopathy of Thymus mandschuricus [J]. JNortheast For Univ, 2012, 40
(7): 41 - 44
FWE AT AR T B N AT AR B 2 B (D ] Jb st s EMOE R E TS RE, 2010.
WANG Shuying. Allelopathy on Bamboo Leaves and Isolation of Allelochemieals from Bambusa veniricosa Leaves
[D]. Beijing: Chinese Aeademy of Forestry, 2010.
KIRAN K, KAUL K. Autotoxicity in Tagetes erecta L. on its own germination and seeding growth [J]. Allelopathy J,
2000, 7(1): 109 - 113.
PGSR, BRI L0 N TR R [T ], A AR ™, 2011(6): 64 - 65.
CONG Zhigiang, HOU Panjie. High-yielding cultivation technique of Prunus ceraifera [J]. For By-Prod Spec China,
2011(6): 64 — 65.
WILLIAMSON G B, RICHARDSON D. Bioassays for allelopathy: measuring treatment responses with independent
controls [J]. J Chem Ecol, 1988, 14(1). 181 — 187.
B, R A N B e o i FE L X LA O R CRE  A AR FT LD ] b B, 2011, 33(3): 88 -
94.
BAO Gensheng, WANG Hongsheng. Allelopathic effects of Pedicularis kansuensis Maxim on several graminaceous
grass species on alpine meadow [J]. Chin J Grassland, 2011, 33(3). 88 — 94.
W, AR, KT, A R R OUR R R (1), b A0 2007, 23(7); 295 - 297.
ZHANG Xuewen, LIU Yixue, LIU Wanxue, et al. Allelochemicals and its releasing modes [J]. Chin Agric Sci Bull,
2007, 23(7): 295 - 297.
WEE, Zuite, ENk, % F KRR 3 R YR T K 4 E A RO [T ] W TR RO
2£4, 2013, 30(3): 354 - 358.
YANG Qinqin, MIAO Lihua. HONG Chuntao, et al. Allelopathic effects of Hydrocotyle vulgaris extract on seed
germination and seeding growth [J]. J Zhejiang A & F Univ, 2013, 30(3): 354 - 358.



