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Researches on weed niche in turf

TAN Yong—Qinl ’ ZHANG GUO*-AI’IH ' GUOQO Er—Xiangz (1. Department of Plant Protection, Huazhong Agricultural
University, Wuhan 430070,China; 2. Wuhan Iron and Steel Company,Wuhan 430083 ,China). Acta Ecologica Sinica,2004,24(6) :1300~1305.
Abstract: Niche is an important theoretic problem in studying plant population and community ecology. Niche breadth may be a
measure of turfs’ using diversity to environmental resource and it is a response of weeds to ecological niche. Niche-overlap is a
measure to display the similarity of plant interspecies bionomics. Studies on the important value, niche breadth, and niche
overlap of different weeds in turf can reveal the ecological demand similarity of different weeds, and can forecast the trend of
reciprocal affect between different kings of weeds. So it can give some guide in using herbicide reasonably and get to a double-
aim of dropping cost in maintaining turf and protecting the environment.

When turf is identified as a healthy ecosystem, this turf ecosystem remains resistant or resilient to the long-term and
unexpected disturbance caused by natural or human activities. Long-term application of a certain herbicide let a variation of
weed populations in turf. It increases the difficulty controlling weeds effectively. Therefore, it is a hot problem for us to solve.
In this paper, different kinds of turfs in Wuhan region were exemplified systematically. In the turfs in Wuhan region, 20 sites
under different ecological condition were surveyed in detail with seven scales by visua- lization of weed dominance to rape to
obtain the important value of 20 main weeds. The species niche breadth and niche overlap were calculated on the basis of the
investigation. The results show that Alopecurus aequalis (0.559), Stellaria media (0.4341), Avena fatua (0.3214),
Gnaphalium multiceps (0. 2909), Galium apaine (0. 2747), Ranunculus arvensis (0. 2686), and Mazus japonicus (Thunb) O.
Ltze (0.2474) have bigger value in ecological niche. The bigger value of the weeds showed that they have wider ecological-
amplitude, and they can adapt to more kinds of environment. Because different weeds have different ecological annidation, they

have different niche overlap value. The more ecological niche overlaps value show that the more same ecological resource can be
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used, and they must compete more fierily. Different weeds can be classfied according to their overlap value. For example,
Galium apaine, Avena fatua, and Veronica persica belong to the same class. Galium apaine and Veronica persica have a bigger
overlap value than Avena fatua. Alopecurus aequalis, Stellaria media, Mazus japonicus (Thunb) O. Ltze., Gnaphalium
multiceps, Cardamine hirsuta L. , Ranunculus arvensis and Poa annual can be classed together. These weeds always occur in
similar spaces and have a large number. As compared with those of the other species, the niche overlaps between Galium
apaine, Veronica persica, and Avena fatua were higher. The bigger value of weeds showed that they have wider ecological-
amplitude, and they can adapt to more kinds of environment.

Niche breadth reflects weeds’ variety or specialization level in using nature resource. In the ordinary way weeds having a
bigger niche breadth immolate the using-efficiency to the resource in a small range, and gain the using capacity to the resource
in a bigger range. When the resource is insufficient, weeds used vary resource have stronger ecological accommodation, bigger
distribution range and more living chance.

Because different weeds have varied ecological annidation, they have different niche overlap value between each other. The
more ecological niche overlaps value show that the more same ecological resource can be used, and they must compete more
fierily. Different weeds can be classified according to their overlap value, and these weeds always occur in similar spaces and
have a large number.
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Table 1 Important value of 20 main weeds in turf of Wuhan region

¥ Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
BB Galium apaine 0.4 0.1 0.15 0.49 0.85 1 0.0206 O 0 0 0.08 0.0180.022 0 0 0 0 0 0.37 0.21
B Veronica persica 0.204 0.06 0 0 0 1 0.8 0 0 0 0O 0 0. 05 0.02 0.08 O 0 0 0 0
—iE% Erigeron annuus 0.2 0.05 0 0 ¢ ¢ 0.4 0.2 0.22 0.150 0 0 0.4 0.02 0.08 0.0080 O 0
BERM Alopecurus o o 0 1 0.4 002 00 0 0 01 03 0003 0 0  0.44 0.1 0.110.02 0.05
aequalis |
B % Stellaria media 0.002 0.4 0O 0 0 0 0 0 0 0 0 0 0 0.08 0.1 0.4 0.39 0.1 0 0
WMWE Avena fatua  0.39 0.4 0.16 O 0O 0 0 0 0.2 0.008.03 0.1 0.4 0.08 0.44 0.6 1 0.2 0.73 0.06
ﬁn_ﬁ(’"“” halium 02 0 0 0.02 1 0.04 0.1 o o 0 01 0.3 0 0.08 0 0.4 0.01 1 0.02 0.25
. multiceps

I
%ﬁR,“""”“‘ » o 0 0 005 0 001 0,08 0 0 0 0.0201 004 03 039 0.07 0.02 0.4 0  0.08
aAryenss
B® K Poa annua 0 0 0 0 0 0 0 0 0 0.050 0 0 0.06 0.22 0.17 0.5 0.1 0 0
#E.&m“”‘m 0.35 0.23 0.08 0.02 0.12 0 0 0.05 0.03 06 0.1 0.3 0 0.02 0.18 0.03 0.06 0.240.4 0.7
caesprtosum
@*#_ , 0 0 0 0 0  0.16 0 0 0 0 0 0 0.1 0.8 0.08 0.004 0.2 0.3 0.08 0.79
Cardamine hirsuta
ﬁiﬁ‘ , 0 0 0 0 0O ©0  0.001 O 0 0 0.0l 0.2 0.3 0.4 0.05 0 0 .30 0
Mazus japonicus
T 0 0 0 0 0O 0 0 0.2 0.16 0.240 0 0 0 0 0 0.4 0.3 0.02 0.44
Cyperus rotundus
=W Trifoli -
B =M Trifolium o o o 0 o 0 0 0  0.06 0.4 0.2 0.3 002 0 0 Q0 0 00804 0.06
repens

Ozxals
mﬁ‘ﬁ Tans o 0 0 02 0 0 0 O 0 0 0.1 002 0 6 0 0.4 0.03 0.150 0.6
corniculate
F B Vicia sativa 0 0 0 0.04 0.26 0.01 0.5 0 0 0 0.02 0 0.02 0.1 0 0 0 0.020.03 0
RLLR 0 0 0 0 0O 0 0 0 0.01 06 0.1 0.3 0.02 0.06 0 0 0 0.4 0.08 0.59
Cephalanoplos segetum
Kitg
~ Alternanthera 0 0 0 .02 ¢ 0 0 0 0 0 0 0 0 0.12 0.05 0.48 0.23 0.080 0
philozeroides
%W Plantago major 0 0 0 0 0o 0 0 0.05 0.26 0 0 0 0 0.06 0 0.12 0.04 0 0  ©
YR E Setaria viridis  0.05 0.2 0.04 0 0 0 0 0 0 0 0 0 0 0 0 0 0.02 0.010.2 0
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Table 2 The niche breadth of 20 main weeds in turf in Wuhan region

BR ALBMNEE #MHE ATUEE HE LBTHAREK
Species * Niche breadth Species Niche breadth Species Niche breadth

5 .5559 M . 328 .
MAWERIE LR . AFARMRANESERERTA  fog  oom  mam oo e oo
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Table 3 The niche overlap of 20 main weeds in turf of Wuhan region

s B BE 5 BF 4% BE BN -~ B® EE BX ER FH H= B% X&E B Xx#& # 5y R
Species B % X B 2 F = y, 3 * ®E F ®H #®# X ¥ 4% B
B Galium apaine 1 |
BB Veronica persica  0.490 1
— 4% Erigeron annuus  0.142 0.054 1
ﬁiﬁ Alopecurus 0.028 0 0.367 1
aequalis
S BEE Stellaria media  0.032 0.440 0.209 0.768 1
B¥# % Avena fatua 0.399 0.465 0.083 0.002 O 1
ﬁm,ﬁ Gnaphalium 0.052 0.028 0.394 0.672 0.390 0.017 1
multiceps
%H@”"”m"’ 0.058 0.005 0.403 0.426 0.429 0 0.380 1
arvens:s \
BB K Poa annua 0.016 0.008 0.913 0.519 0.420 0.01 0.440 0.342 1
&5 Cerastium 0.055 0.444 0.031 0.001 0  0.041 0.043 0.005 0.066 1
caespitosum
BKSF Cardamine 0.049 0.028 0.326 0.565 0.481 0.021 0.794 0.421 0.402 0.018 1
hirsuta
: M
Ifﬁﬁ ﬁ axus 0.026 0.008 0.494 0.518 0.422 0 0.332 0.324 0.395 0.008 0.39 1
japonicus
Cyperu:
BHT Cyperus 0.012 0.024 0.016 0.028 0.034 0.204 0 0  0.190 0.064 0.072 0.011 1
rotundus
=M Trifoli
B =0 Trifolium 0.002 0.234 0.072 0.081 0  0.104 0 0. 006 0.208 0.002 0.002 0.048 0 1
repens
Orali
mfﬁ raus 0.028 0.124 0.039 0.008 0.026 0  0.002 0.106 0 0.006 0.001 0.016 0.004 0.462 1
corniculate
* 83 Vicia sativa 0.486 0.001 0.028 0  0.012 0.002 0.014 0.204 0.002 0.018 0.028 0.002 0.002 0.126 0.016 1
Cephalanopl
WL R Cephalanoplos 0 0 1s0 o o 249 0 0.024 0.062 0.026 0.03 0.026 0.08] 0.051 0.001 0  0.509 1
segetum
KIEE
Alternanthera 0.403 0.302 0.46 0.314 0.333 0.403 0.364 0.467 0.32 0.036 0.004 0.032 0.134 0.348 0.018 0.002 0 1

philoxeroides

X7 Plantago major 0.052 0.034 0.092 0.056 0.01 0.016 0.022 0.026 0.49 0.023 0.124 0.006 0 0.241 0.22 0.104 0.008 0.001 1
¥ B & Setaria viridis 0.049 0.056 0.024 0.126 0.018 0.039 0.106 0.012 0.024 0.028 0 0 0 0 0 0 0 0 0 1
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