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Abstract: To explore the allelopathic effects and mechanisms of water extractions from different parts of
Kummerowia striata on different receiving turf grass: Festuca arundinacea, Lolium perenne, Cynodon dactylon
and Trifolium repens. The Petri—dishes and filter—papers method was used to study the effects of water extrac—
tions from shearing whole plant, whole plant, leaves, stems, roots and the aboveground part of Kummerowia
striata with different concentrations of 0.012 5 g/mlL, 0.025 g/mL and 0.05 g/mL on seed germination rate,
seed germination speed, seedling root, seedling shoot of the 4 receiving turf grass. The results showed that the
seed germination and the seedling growth of the four tested plants are strongly suppressed by Kummerowia
striata water extraction. The inhibition to the four receptors’ seed germination ratio is Cynodon dactylon>Tri—
Jolium repens>Lolium perenne >Festuca arundinacea; the inhibition to the seed germination rate is Lolium
perenne >Festuca arundinacea >Cynodon dactylon >Trifolium repens; the inhibition to the height of the
seedlings is Lolium perenne>Trifolium repens>Cynodon dactylon>Festuca arundinacea; and the inhibition to
the root length of seedlings is Trifolium repens >Lolium perenne >Cynodon dactylon >Festuca arundinacea.

The four tested plants are strongly constrained by Kummerowia striata water extraction. The synthetical effect
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(SE) of Festuca arundinacea is the weakest. The inhibition enhanced as the concentration increased. Under

the same concentration, the inhibition of water extraction of the leaves and the sheared whole plant is

stronger than that of the unsheared whole plant, the stems, the root and the aboveground part. The seed ger—

mination and the seedling growth of Fesiuca arundinacea, Lolium perenne and Cynodon dactylon received

the strongest inhibition from Kummerowia striata water extraction extracted from leaves under 0.05 g/mL.

And Trifolium repens suffered the strongest inhibition under 0.05 g/ml extraction from the sheared whole

plant.

Key words: Kummerowia siriata; water extraction; turf grass; allelopathic effects
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Table 1 Effects of Kummerowia striata water extraction on seed germination of four kinds turf grass

Different parts of Concentration of

Festuca arundinacea Lolium perenne Cynodon dactylon Trifolium repens

Kummerowia ~ water extraction — — — — — — — —
striata (g/ml) Germination Germination Germination Germination Germination Germination Germination Germination
rate/(%) speed/(%)  rate/(%) speed/(%)  rate/(%) speed/(%)  rate/(%) speed/(%)
CK 0 90ABab 100Aa 77BCh 100Aa 60ABab 100Aa 63Bc 100Aa
Whole plant 0.012 5 90ABab 95ABa 77BCh 86BChc 43EFGfg 50HIk 33EFg 63Ff
(shear) 0.025 87ABCabc  82CDb 70CDc 68EFe 43EFGfg 65DEef 37DEfg 78CDed
0.05 60FGfg 50GHef 50Ee 49Hg 37Gh 461k 27Fh 69EFe
Whole plant 0.012'5 83BChce 43H1Jfg 67Dcd 3515 63Aa 74Cd 73Aa 90Bb
(not shear) 0.025 83BCbhc 45HIJef 67Dcd 391ij 53BCDed  56GH;j 70Aab 75DEd
0.05 87ABCabc  46HIef 67Dcd 43HIgh 60ABab 65DEef 70Aab 75DEd
Leaf 0.012 5 67DFef 35JKh 43EFf 24]Jk S50CDEde  57FGij 43De 47Hh
0.025 70Dde 361Jgh 37Ff 20Jk 40FGgh 471k 37DEfg 3611
0.05 53Gg 25Ki 33Gg 19Jk 37Gh 29]1 33EFg 21Jj
Stems 0.012 5 87ABCabc  51GHe 83ABb 101Aa 43EFGfg 60EFGghij 70Aab 116Aa
0.025 83BChe 49Hef 90Aa 106Aa 43EFGfg 63DEFfg 67ABbc 91Bb
0.05 80Cc 45HIJef 83ABb 91Bb 50CDEde  69CDe 67ABbc 63Ff
Root 0.012 5 90ABab 84CDb 77BCb 85BChc 50CDEde  89Bb 43De 82Cc
0.025 93Aa 96ABa 67Dcd 80CDed 47DEFef 84Bc¢ 37DEfg 73DEde
0.05 80Cc 86BCh 63Dd 76DEd 37Gh 58FGhij 40Def T0Ee
Aboveground part 0.012 5 87ABCabc  74DEc 67Dcd 59Gf 57ABCbec  90Bb 70Aab 77CDd
0.025 87ABCabe  64EFd 80Bb 67FGe 53BCDed  62EFGfgh  63Bc 56Gg
0.05 80Cc 60FGd 50Ee 41HIhj 43EFGfg 61EFGfghi 53Cd 47Hh

0B FERFR S E A 5%K T8 £ 7 (P<0.05); KB 58 AT R F L/ 1%KF 8 £ 57 (P<0.01), TR
Notes: Small letter indicate the significant differences at 5% probability level(P<0.05); Capital letter indicate the significant dif-

ferences at 1% probability level(P<0.01) . The same as following.

0.2 Whole plant(shear) 0.012 5 g/mL
Whole plant(shear) 0.025 g/mL

0.1 Whole plant(shear) 0.05 g/mL
s Whole plant(not shear) 0.012 5 g/mL
0 Whole plant(not shear) 0.025 g/mL

B Whole plant(not shear) 0.05 g/mL
B Leaf 0.012 5 g/mL

OTeaf 0.025 g/mL

Bl [eaf 0.05 g/mL

# Stems 0.012 5 g/mL
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Fig.1 Allelopathic effects of Kummerowia striata water extraction on germination rate of four receiver plants
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-0.9

Festuca arundinacea

Lolium perenne

Cynodon dactylon

Aboveground part 0.025 g/mL
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Fig.2 Allelopathic effects of Kummerowia striata water extraction on germination speed of four receiver plants
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Table 2 Effects of Kummerowia striata water extraction on seedling growth of four kinds of turf grass

Different parts Concentration of f, 0 .0 om0

Lolium perenne

Cynodon dactylon Trifolium repens

of Kummerowia water extracton

. Shoot Root Shoot Root Shoot Root Shoot Root
striata (g/mL)
length(cm) length(cm)  length(cm)  length(cm) length(cm) length(cm) length(cm) length(cm)
CK 6.16CDEFde 6.12ABab 4.30Aab 4.17ABb 1.82CDEcd 2.49CDde 1.31ABCabc  1.12ABCab
Whole plant 0.012 5 6.17CDEde  5.19Df 3.30EFgh 2.52Hj 1.48HIJKgh 1.02L1 0.84Gg 0.40J;j
(shear) 0.025 5.81GHg 4.77Eg 3.08Fh 2.261k 1.71DEFde 1.64Jij 0.93FGg 0.60HIhi
0.05 5.18Ji 2.14Hj 2.48Gi 1.62Km 1.33KLij 1.04L1 0.33Hh 0.471Jij
Whole plant 0.012 5 6.50BChc 6.18Aa 4.11ABCabed  3.62EFfg 1.57FGHIfg 2.73Bb 1.21CDEcd 1.22Aa
(not shear) 0.025 6.33BCDcd ~ 6.22Aa 4.06ABCDcde 4.37Aa 1.56FGHIfg 2.58BCcd 1.18CDEde 1.14ABa
0.05 6.09DEGdef 5.80BCed 4.32Aa 3.71DEef 1.67EFGef 2.71Bbc  1.22BCDEcd 1.16ABa
Leaf 0.012 5 5.84EFGHfg 5.55Ce 4.07ABCDbcde 3.79CDEcdef 1.61FGHefg 2.48CDde 1.25ABCDcd 1.10ABCab
0.025 5.83EFGHg  4.76Eg 3.23EFgh 3.41Fh 1.36JKLhi  1.57]j 1.14DEde 0.99BCDbc
0.05 5.401Jhi 3.09Gi 2.58Gi 1.96J1 1.221 1.23Kk 1.06EFef 0.63HIgh
Stems 0.012 5 6.63ABab 6.18Aa 3.86CDef 3.76CDEdef 1.72DEFde 2.08FGg 1.41Aa 0.89DEFcde
0.025 6.86Aa 6.14Aab  4.19ABabc 4.20ABab 2.05Aa 2.49CDde 1.32ABCabc  0.73FGHigh
0.05 6.63ABab 5.70BCde 4.11ABCabed  3.97BCe 2.04ABab  2.23EFf 1.25ABCDcd 0.83DEFGdef
Root 0.012 5 6.19CDde 6.09ABab 4.17ABCabc  3.91CDcd 1.86BCDbc  3.06Aa 1.26ABCDbed 1.16ABa
0.025 5.82FGHg 6.12ABab 3.92BCDdef  3.45Fgh 1.74DEFcde 2.39DEe 1.14DEde 0.82DEFGdef
0.05 5.58HIgh 5.51CDe 3.37EFg 2.80Gi 1.54GHIlJfg 1.85HIh  0.96FGfg 0.67GHgh
Aboveground part 0.012 5 6.67ABab 5.94ABbce 3.77Df 3.38Fh 1.97ABCab 2.55BCDd 1.38ABab 0.94CDEcd
0.025 6.18CDEde  5.54Ce 3.41Eg 3.81CDEcde 1.54GHIJfg 2.01GHg 1.31ABCabc  0.82DEFGdef
0.05 6.00DEFGefg 3.72Fh 2.66Gi 2.47HIj 1.391JKLhi 1.741Jhi  0.97FCfg 0.76EFGHefg
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& Stems 0.05 g/mL
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2 Root 0.025 g/mL
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Festuca arundinacea
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Lolium perenne
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Aboveground part 0.05 g/mL

Trifolium repens

Fig.3 Allelopathic effects of Kummerowia striata water extraction on shoot length of four receiver plants
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0.3
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# Whole plant(shear) 0.025 g/mL

B Whole plant(shear) 0.05 g/mL
M Whole plant(not shear) 0.012 5 g/mL

0.1

E Whole plant(not shear) 0.025 g/mL
= Whole plant(not shear) 0.05 g/mL
B Leaf 0.012 5 g/mL

= Leaf 0.025 g/mL

B Leaf 0.05 g/mL

- | = Stems 0.012 5 g/mL
B Stems 0.025 g/mL

3 Stems 0.05 g/mL
E Root 0.012 5 g/mL
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Root 0.025 g/mL

Root 0.05 g/mL
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0.6
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Aboveground part 0.05 g/mL

Festuca arundinacea Lolium perenne
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Cynodon dactylon

Trifolium repens

Fig.4 Allelopathic effects of Kummerowia striata water extraction on root length of four receiver plants
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Table 3 Synththetic effect(SE) of Kummerowia striata water extraction on four kinds of turf grass

Different parts of Concentration of Festuca arundinacea

Lolium perenne Cynodon dactylon Trifolium repens

Average value

Kummerowia striata water extracton (g/Ml) SE SE SE SE

CK 0 0 0 0 0
Whole plant (shear) 0.012 5 -0.05 -0.19 -0.39 -0.47 -0.28
Whole plant(not shear) 0.012 5 -0.15 -0.24 -0.07 0.01 -0.11
Leaf 0.012 5 -0.26 -0.34 -0.18 -0.23 -0.25
Stems 0.012 5 -0.11 -0.03 -0.22 -0.03 -0.10
Root 0.012 5 -0.04 -0.06 -0.04 -0.13 -0.07
Aboveground part 0.012 5 -0.06 -0.21 -0.01 -0.06 -0.09
Average value -0.11 -0.18 -0.15 -0.15 -0.15
Whole plant (shear) 0.025 -0.12 -0.29 -0.26 -0.35 -0.26
Whole plant(not shear) 0.025 -0.15 -0.19 -0.17 -0.06 -0.14
Leaf 0.025 -0.28 -0.44 -0.37 -0.33 -0.36
Stems 0.025 -0.12 0.05 -0.14 -0.09 -0.08
Root 0.025 -0.02 -0.15 -0.12 -0.27 -0.14
Aboveground part 0.025 -0.12 -0.15 -0.21 -0.18 -0.17
Average value -0.14 -0.20 -0.21 -0.21 -0.19
Whole plant (shear) 0.05 -0.41 -0.47 -0.44 -0.55 -0.47
Whole plant(not shear) 0.05 -0.03 -0.20 -0.09 -0.05 -0.09
Leaf 0.05 -0.44 -0.58 -0.53 -0.48 -0.51
Stems 0.05 -0.17 -0.03 -0.12a -0.16 -0.12
Root 0.05 -0.11 -0.13 -0.30 -0.33 -0.22
Aboveground part 0.05 -0.23 -0.43 -0.30 -0.34 -0.33
Average value -0.23 -0.31 -0.30 -0.32 -0.29
Total average value -0.16 -0.23 -0.22 -0.23 -0.21

3 g

TEARYG MG IR B KIR SR IO0 5 R
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MRIVERT A A A S T £ P T B 52 1A
FLPIXSGE IR ARE ST, X Rh - 2 A A ] ,Ff
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BT RE AR M ARG, oA ] e HA A
RAFEFRES) GENIRE S BHERE S A K A
B, A HR R KR BB 5 - ) AL S ) 12
FidRcsis) , %) A B M 2R AR = I ) A S )
FHARE, 0 XS HR B X AN [+ F b A A i B
AT RN o AR AN R KIS AR RO 5 B
MEIERAAAENI R 225, HOKIZAR BRI bR BT A



112 Ao B

ER

2014 4

2

X 4 P2 A A0 R, AR (25 R
RII R IR 4 T2 A 19 AL 4
RIS, N, 8 A, 2R T — 2 Rg IR
BAB IR AR B DA RSB R R . R
[Fi) e HE G IR B R IR0 3k 4 Bh i PR £
AR E WA, 256 KT, BEE W B30,
B PAXT SZ AR A5 BAN A e Bl 2 5

R IR BRI SRS 4 B2 AR HE A i A K
PR A E 22 01, BERROR BT 2RI AR I
Xof 4 Fol e B 20y A A A LRI R A I i
VA FRBU AL IEAM S A 100 B BRI 1 AR
b b B A RARONT 4 Pl R SR Ay AR KA
FAEACRAWRIPEAE AT, AR RS KRR
VI FEE ARG T IR 5 o X0 MR B /KSR BN 11 =40
P R A AR A e A AR L R BRI
S0, XS 4 Fhafy (AR 2 AR i A i %
WS AU o [ P, X8 IR e 7K R S AR ) SR
SR TR 8 56 T %ok &0y v v 1) A B R
X HAd ST A R — B, X AT R 4 AR A
JeHE LR JBUA 5

i ERTR, RGIRGAN RO AR IR O 4 Ff
SEARFE T & A A A 2 2251, R
BT (RS PR AR TR ZE IR ROV 4 b PR A
TR AR AT, Al LR KRR
YRF 4 Foh B B 5505 B B A A 0 AR AT,
LR T JEE A3 o, 0026 AR, 2 3B |
RAF AR AL R — AL BT, Z AR R+
14 5 ZF R AU B T A 2R R U, R
e 2 R AT RS2 Al i AR R S U B B L 31X
55 LR 278 BRI A IE RO 45 R — 2, 74
BB 18 FbHH R, I ACRARBON 4 Fhsz (4
TR I R 2R R 2F AR R B A N AL
EINHIVER, HLL 0.5 gml R ERREE, 5
Xf PR ECAL, 38 3 B 1 22 57 (P<0.01) o LA
B e vt 14 18 Fft b BRZE AL X R R KR SR IO 5
22 BN Rl A B AR R P BGS 5
A S AR5

ARG F BT TG IR B AR R
FAL BB o0 B . 3 bT SR 25 TR A 2 —
SR, NN GGG RE N R AR EFRI L5
A LR — T, LA N 2 AT LR T
ZREET I L R I, 1 RN R 2 T s — AR B B 7
RAATRER o

£ 3L ik (References) ;

[1] RICE E L. Pest Control with Nature’s Chemicals[M]. New York:
Academic Press, 1988.

[2]  ZE3E, EHE, mREE, S SUEXTASIFIRI A i AR E
%}]ffk[ﬂ ﬁﬂk%;ﬂi(ll Mei, GAO Xing—xiang, GAO Zong—jun,
et al. A primary study on allelopathy of A rtemisia vulgari]J]. Acta
Prataculturae Sinica), 2010, 19(6):114-119.

(3] LI B TAERPk: = IR LR E IR S ERA .
M F A 252 (KONG Chui-hua. The challenges of the new
millennium: Survey of the third world congress on allelopathy[J].
Chinese Journal of Applied Ecology), 2003, 14(5):837-838.

[4]  XUEEHT, W1V, £ 8. 2 2URGEE KRN 2484 A T
B AR B A5 A B A AL BT, FEHE2E R (LIU Jian—xin, HU
Hao-bin, WANG Xin. Study on allelopathy of aqueous extract
from Peganum muliisectum on Lolium perenne and its physio—
logical ~biochemical manifestation [J]. Acta Grestia Sinica),
2008, 16(4):374-379.

[5] ELLm, KT, T, S Am b EUR FRAHSE
L AR IEEKON . AR SR JTANG Hong-yun, ZHANG
Yan-ning, FENG Ping—zhang, et al. Allelopathic effects of Ly—
coris radiate on radish, cucumber, tomato and rape seedlings[J].
Chinese Journal of Applied Ecology), 2006, 17(9):1655-1659.

[6] ENS E J, FRENCH K, BREMNER ] B. Evidence for allelopa—
thy as amechanism of community composition change by an
invasive exotic shrub, Chrysanthem oides monilifera spp. ro—
tundata]]]. Plant and Soil, 2009, 316(1-2):125-137.

(71 E=, fF58, R, 5. 2 BB R RN 6 FhZ
WA AL AR ). PEALAR AR K22 3 (B AR E )
(WANG Yun, FU Liang, LONG Feng-ling, et al. Allelopathic
effects of water extractions form two Veronica species on six
kinds of receiving crops|J]. Journal of Northwest A & F University
(Nat. Sci. Ed. )), 2013, 41(4):178-190.

(8] SR, XIS, BLiRAR, . WL s E B TR ) LA
SRR B RAE F[]. PEALARAMRB B 22240 (F IR B2
JZ)(YUAN Na, LIU Zeng—wen, ZHU Zhen-hua, et al. Study
on allelopathic effects of main planted forest trees in the Loess
Plateau on some legumedJ]. Journal of Northwest A & F University
(Nat. Sci. Ed. )), 2012, 40(1):87-92.

(O  BBKAY. BEICHL, TRANLL. . 2 Hy LRI K
B R KA A K RIS P AL RS R4 (1
SRBLZER)(ZHANG Qiu—ju, BEN Wen-rui, XU Li-hong, et al.
Allelopathic effects of extract from old ginseng soil on seed
germination and seedlings growth in rice[J]. Journal of North—
west A & F University(Nat. Sci. Ed. )), 2012, 40(1):49-54, 60.

[10] TRMS, B E, B, & A aRR WY P AR 21k
AR I PUALRARFHE R 2440 (A AR IR) (XU Peng,
CHENG Zhi-hui, LIANG Jing, et al. Allelopathy of different
fractions of lily root exudates|J]. Journal of Northwest A & F Uni-
versity(Nat. Sci. Ed. )), 2011, 39(11):167-172.

[11] 250k, 20, A0, 55 BBk /KR FEOT PR L A I B
Je G AE BRSO, PEALARAMBHE R =24 (B AR
JR)(LI Qian, CAI Jing, JIANG Zai-min, et al. Allelopathic ef-
fects of walnut leaves extracts on growth and photosynthesis of
Atractylodes macrocephala seedlings|]J]. Journal of Northwest A
& F University(Nat. Sci. Ed. )), 2011, 39(4):89-94.

[12] XRE, BUIERE. AP K ey S5 3 A i AR s 4 K
A2 AR FED). TP AR A (LIU Shao—qun, JIA Zheng—hui.
Biological activity of aqueous extract and volatile oil from the
leaf of Lantana camara and its chemical constituents|J]. Guihaia),
2002, 22(2):185-188.

(131 BRI, 5ROk, 20008, S5, A 5] b R ke -4 5 1 i
B GC -MS 43#i(J]. | PEAE#I(CHEN Yue—yuan, LU Feng-lai,
LI Dian—peng, et al. Analysis of volatile constituents of differ
ent types of Eucalyptus leaf by GC MS[J]. Guihaia), 2010, 30(6):
895-898.

[14] ARIRT, FMBL, BB . JORBEEE PR TR 2 Rl 4



B2

T B IBIREKIR ST 4 B R A ALRWE

113

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

I 7 BRI R AR IR SE L] DAL R R4 (1
SRBLZERR)(LIN Chen—yi, ZHENG Chen-rui, CHENG Zhi~hui.
Inhibitory effects of freshly crushed garlic(A llium sativum) ex—
tract on seed—borne pathogens of cucumber (Cucumis sativus)
and allelopathy functiong|J]. Journal of Northwest A & F Universi—
ty(Nat. Sci. Ed.)), 2009, 37(10):140-144, 150

BUORIL, 22030, JHIRR, &, 2R 0 = Fa i IX R
AHERFI T B R B ALBAE ). 7P (IA Hai-jiang, LI
Xian-kun, TANG Sai-chun, et al. Allelopathic effects of Eu—
patorium adenophorum on seed germination of three woody
plants in karst region[J]. Guihaia), 2009, 29(5):631-634.
P, FREA, b, & A A & & FHEY
TS RE[T). PRI (MA Dan-wei, QIAO Ding—jun, YANG
Bi-kun, et al. Allelopathic effects of rock plant Pogonatherum
paniceum on crops|[J]. Guihaia), 2008, 28(4):527-530.

R, R, WL, & AR AR YR AE K S
X = B RIS A AR 8 R AR ). TR AR
(PAN Yu-mei, TANG Sai—chun, PU Gao-zhong, et al. Allelo—
pathic effects of Parthenium hysterophorun aqueous extract on
germination of Bidens pilosa and Delavaya toxocarpd|J]. Guihaia),
2008, 28 (4):534-538.

I, R, IR, 45, LB 22 23 WA X Bl S
ZARAVEY RIS, PHALARMRBI R K= 254 (B AR
i) (YANG Guang—jun, ZHAO Zun-lian, GONG Zhen-hui, et
al. Allelopathy functions of the root exudates of line pepper to
pepper and other crops[J]. Journal of Northwest A & F Univer—
sity(Nat. Sci. Ed. )), 2008, 36(10):146-152, 157.

TR, FE/ME, B, . BAERR PEIO /N A AL
YR B AU SE[]. PEACARARBIE R 22240 (A AR B2 )
(WANG Shuo, MU Xiao—qian, YANG Chao, et al. Allelopathy
and its mechanism of extract solution of Artemisia annua on
wheat[J]. Journal of North-west A & F University(Nat. Sci. Ed. )),
2006, 34(6):106-110.

WY, B, S RAUEAE I BRIE BT 0. T PaAEAY)
(PAN Xiao—fang, LI Xiang—dong. Studies on the allelopathy of
Malania oleifera|]]. Guihaia), 2003, 23(3):271-275.

A, SRR, M KR 23 R — 3G IR E (T, R Al A
4 (HU Xue—gian, WU Xiang—jun. The excellent plant of feed
and medicinal -Kummerowia striata|]]. Wenzhou Agricultu—
ral Science and Technology), 2008, (3):36-37.

M, B, BRER, % SOl AR R XA A=A
PR A ATEBT]. BV 2F 4R (SUN Juan, YANG Guo—feng,
CHEN Yu-cheng, et al. Exotic plants in the Jinfo Mountain
Nature Reserve: Species ascertain and their distribution[]J]. Act
Prataculturae Sinica), 2009, 18(3):34-42.

B, AR, AhaoR, 4. VS S N EUR IR R R
PRI B AR R BRI S]], FElL 24 (XUE Guang, SHEN
Zheng—gao, DU Jin—rong, et al. Weed species and their chem—

ical control in Paspalum vaginatum cv. "Salam" at the Kingswan
Countryside Club[J]. Act Prataculturae Sinica), 2009, 18(3):214—
223.

IS, INR B AT, S WA G IR RS R g4k KR B
AREIBFFEI]. H E HEF(XTAO Yun—feng, SUN Fa—zheng, REN
Tao, et al. Studies on the domestication and cultivated tech
niques of the wild Kummerowia striatal]J]. Chinese Journal of
Grassland), 1984, (2):46-50.

B, INACE, AT HE, A5 XN B ) AR 2 A e It e O
FIFHRTE). W) (XIAO Yun—feng, SUN Fa—zheng, REN

Tao, et al. Pollination biology and cultivation prospect of

[26]

[27]

(28]

[29]

[30]

(31]

[32]

[33]

[34]

[35]

[36]

[37]

(38]

Kummerowia siriata]J]. Journal of Sichuan Grassland), 1983, (1):
32-38.

PRERHH, ROWIAE, AR, S5, X AR RE R 25 A O AL X RS
B A AR N LEER ()], R TEAROl 47 (XU Li-min, BAI
Ming—e, TANG Jian—jun, et al. Comparing adaptability of Kum—
merowia striata and Lespedeza formosa to poor soils[J]. Jour—
nal of Zhejiang Forestry Science and Technology), 2008, 28(4):
12-15.

Wz, IRALAR, A, S, PUAD L3RR B 2% 1 X R R
JK 53 133 0 DS PR AR LT £ B2 [T, BHE @ AR (GENG Bin,
XU Li-gen, TANG Jian—jun, et al. Responese of Kummerowia
striata to arbuscular mycorrhizal fungi and soil drought stress
under two growth substrates[J]. Bulletin of Science and Technolo—
gy), 2008, 24(3):316-319.

FHR, MROCHT, ARERIR. 2315 19 X HR AR T A AR 7 20
HAFFE)]. W F 4R (WEL Ge—hong, CHEN Wen—xin, ZHU
Ming—e. A study on taxonomy of rhizobia isolated from Kum—
merowia striata and indigofera tinctoria[J]. Acta Microbiologica
Sinica), 1999, 39(5):387-401.

TR, MRSOHT, REGFE. A IRFEARFI A9 tDNA 22551 43
B, $3EY2F3R(WET Ge—hong, CHEN Wen—xin ZHU Ming—e.
Analysis on 16S rDNA sequence of rhizobia isolated from
Kummerowia siriatalJ]. Acta Microbiologica Sinica), 2001, 41(1):
113-116.

N, F R3S, FHE OIRFR TR 4 LR RIS A I R
223, P E P E ZUE (SUN Jie, WANG Xiao—ju, WANG Yan.
Clinical effect of Kummerowia striata for treatment of infants
with rotavirus enteritis[J]. Journal of Emergency in Traditional
Chinese Medicine), 2009, 18(9):1520.

NG, EHE, T A XGIRE AT S0 LT A A% I 5
TTRONELT). PR P EE 454 2435 (SUN Jie, WANG Yan, DING
Xi-wei. Effect of Kummerowia striata for treatment of infants
with persistent or chronic diarrhea[J]. Modern Journal of Inte—
grated Traditional Chinese and Western Medicine), 2010, 19
(5):553-554.

Fz, FHFE, A FHETRG ARG A: Y2 RE S G T Rk
BIBFFEI]. Bl 23R (WANG Yun, XIANG Qun, PENG You-
lin. Study on biology characteristics and harmfulness of Kum—
merowia striata in Changde[J]. Acta Prataculturae Sinica), 2011,
20(5):231-236.

ZENG R S. Review on bioassay methods for allelopathy research|J].
Chinese Journal of Applied Ecology, 1999, 10(1):123-126.
s KB Ge i r M. bt E Ol S (GAT Jun—
yi. Statistics Methods of Experiments[M]. Beijing: China Agri—
culture Press), 2003.

FPGRE, 208, WA, AR SISRPIFN/N SR A IEAE W)
L5E[)]. Bl 2# 4R (GAO Xing—xiang, LI Mei, GAO Zong—
jun, et al. Research on allelopathic effects of Conyza canaden-
sisan invasive species|J]. Acta Prataculturae Sinica), 2009, 18
(5):46-51.

KT, 2. AR 14 A A AR P X e B SR S ).
A% (ZHENG Li, FENG Yun-long. The effects of eco—
physiological traits on carbon gain in invasive plantsJ] Acta Eco—
logica Sinica), 2005, 25(10):2782-2787.

TURK M A, TAWAHA A M. Inhibitory effects of aquesous
extracts of black mustard on germination and growth of lentil[J].
Pakistan Journal of Agronomy, 2002, 1(1):28-30.

LEATHER B F, HATHEWAY W H, SMITH D B. Essential
oil Conyza canadensis|J] Phytochemistry, 1998, 27:1858-1860.



