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Weed communities and eco-niches in wheat fields of the Yellow
River irrigation zone of Lanzhou

MA Li-Rong', LIN Hai-Ming’, LI Rong’
(1. Gansu Academy of Agricultural Sciences, Lanzhou 730070, China; 2. College of Agronomy, Gansu Agricultural
University, Lanzhou 730070, China; 3. College of Agronomy, Northwest A & F University, Yangling 712100, China)

Abstract The composition and eco-niches of weeds in wheat fields of the Yellow River irrigation zone of Lanzhou were field in-
vestigated based on eco-niche theory and method. The results show that Calystegia hederacea, Chenopodium album , Cephalanoplos
segetum , Portulaca oleracea, Amaranthus retroflexus, Setaria viridis, Sonchus brachyotus and Polygonum aviculare form the main
eco-damage population. Based on calculations of time, horizontal and vertical stretches of weed eco-niches, C. album is the domi-
nant species and C. hederacea is the main weed. C. album and C. hederacea niches extensively overlap. The result illustrates that
potential factors of wheat field weeds will induce field weed communities change as field environment varying.

Key words Wheat field, Wheat field weed, Field weed community, Eco-niche breadth, Eco-niche overlap, Yellow River irri-
gation zone of Lanzhou
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Tab.1 Comparison on the amount of weed plants and biomass in different density treatments of wheat field

% B Ak 7 L Ho b S e Mo bRy T
Density Plants Overground fresh weight Overground dry weight
treatment (plantss 0.25m ~2) (g* 0.25m~2) (g* 0.25 m?%)
& Low 100.74a 420.83a 63.15a

1 Medium 94.00ab 389.51ab 57.79ab

= High 88.20b 332.87b 48.54b

Z @ LR M Duncan HrE W 22, FFI AR /NG FH:ER 0.05 KT 2% 8%, Duncan’s new multiple range test was used for multiple

comparison, the different small letters indicate significant difference at 0. 05 level.

MHEEAEERE R e AR I i A AR B, e MAZEEOR, 2R/ b AR 3 /% 5 A B i 32
— IR EE MO, RVDZ A AR P AL (AR R A LR RS R R 2 R R
PR, ARXE /N 8 B FE R EEAME K(E£2),

xR2 ARZBEEREBENEHFENEEE

Tab.2 Important value of weeds under different density treatments of wheat field

A= Fe L o (A7 = (A7 ik 2% B (A7
Order Weed Medium density Rank  High density ~ Rank Low density Rank
1 # Chenopodium album 0.437 1 0.372 1 0.396 1
2 HlJL3E Cephalanoplos segetum 0.156 5 0.078 7 0.073 7
3 FIBiAE Calystegia hederacea 0.214 4 0.188 3 0.157 3
4 W E Polygonum aviculare 0.065 8 0.041 8 0.046 8
5 B33 Sonchus brachyotus 0.124 6 0.104 5 0.156 4
6 M B H Setaria viridis 0.379 2 0.370 2 0.389 2
7 {5 5 Portulaca oleracea 0.102 7 0.102 6 0.083 6
8 KK 8 Amaranthus retroflexus 0.292 3 0.175 4 0.145 5
2.3 NEBHFEREESMSNT R S A 0 %k B 58 118 3 7 E T B iR
2.3.1 4ABMEE 2 T A A 9 B B K, HOUR O AT B

S LG BE AT LA D 2% R X A TH B 85 B U5 A B, IX P R 2% BB BR B O /N AR bR R Y
FHZREPER — RO RS, S TR AER TP 70.2% ~83.1% , Ab TABEREEIY FZ, XL

A ASTE NIRRE o — e A 20 5 98 B % B, ) BRI % 53 SHEBRSHESTERE
TERH B 2R PR, 38 W AR A R R R Tab.3  Niche breadth of the eight main weeds
AR R A X I 3 A 5, 1A 3 ™ =) NRESR  KTFEEM  BALSM
E: ?ﬁﬁ?[ﬂ%‘f Order Time niche Horizontal niche  Vertical niche
46 3 AT A, S BOF 2 0 0 1] A 265 0 5 . o o o
L9317 . )
=) N H "‘},‘]‘# ¢ :H: S Y 1= N s N )
{Eﬂik’%ﬂ@'%/J\iﬂi/\%ﬂflﬁlﬂif’EES% L{: 3 0.914 7 0.754 9 0.702 8
b S Oy B LSE R AT \ Gt omes 4
A, L ] A 25007 58 (HAE 0.900 0 A B, 5/NAZ R 5 0.9319 0.588 4 0.459 1
Az B[R] EB IS 2] 90% LA I, 6 0.670 8 0.945 3 0.151 7
B 7K V- A A T BE AR B R, HEWR 2 S R B RN 7 0.725 8 0.566 7 0
ARG WG, 13X 3 Tl % B 7R 25 1) 9% PR AN B A A0 R A 8 0.622 6 0.925 2 0

NN AR B2 M EIREC A gE g, LR B 3E3E LE M bR
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Tab.4 Time niche overlap of the eight main weeds

)
1 2 3 4 5 6 7 8
Order
1 1 0.828 0 0.839 6 0.797 4 0.8313 0.460 4 0.5856 0.438 1
2 1 0.916 7 0.962 0 0.970 6 0.632 4 0.733 9 0.610 1
3 1 0.897 1 0.917 9 0.620 8 0.730 2 0.598 5
4 1 0.949 0 0.662 9 0.729 4 0.640 6
5 1 0.629 1 0.726 6 0.606 7
6 1 0.839 8 0.933 1
7 1 0.844 7
8 1
2.3.3 KELESMHEE M S ol H. 2 53T Wi {6 (0. 558 6) , f & #

IRV A S FE A Y /N B AR A 2 (1]
FR TR, F B A R I A R AL X A B R
AARKAAINE  Fres BRI A S AL R 5T, 5
AP AR 2507 T A HL 2B, A 267 5 B Rl A o
A SR R L R REAA BRI B A, S Z A

(0.7217) X A% B (0. 653 2), ¥l & & 5 & 4% Wi
(0.704 9) , ik b5 5 A% HE (0. 502 3) =2 [A] () /K- 2
BETE 0.500 0 DI, HiAth 2% F i) A= 25407 5 & (H 4K
F0.500 0, &5 E IR KA S0 BA,
P 5 Ho At 2% 5 2 ] 9 S (E 34/ F 0.500 0,
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Tab.5 Horizontal niche overlap of the eight main weeds

(Tfr 1 2 3 4 5 6 7 8

1 1 0.358 1 0.558 0 0.170 6 0.359 3 0.7217 0.289 1 0.653 2
2 1 0.386 3 0.228 6 0.490 8 0.3195 0.217 4 0.427 4
3 1 0.3130 0.457 3 0.464 4 0.295 7 0.492 4
4 1 0.2821 0.268 0 0.238 1 0.145 7
5 1 0.2856 0.230 8 0.397 0
6 1 0.429 9 0.704 9
7 1 0.502 3
8 1
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MR R (0.554 1) 55 % (0. 500 0) | Jz £ Wi
(0.500 0) ,THifE 5 & (0.5000) , B3
FEE E (0,720 7) B 5 W (0.666 7) | ] kT

(0.666 7) , i B 5 5 5 ¥ 95 (0.945 9) R AU
(0.945 9) , D 1 Bl A AL B8 (1.000 0) Z 8] 1
T HAESNMESMEAE 0.500 0 LA, HoAh 2% % Ja]
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Tab.6 Vertical niche overlap of the eight main weeds
e
1 2 3 4 5 6 7 8
Order
1 1 0.571 4 0.928 6 0.464 3 0.440 5 0.161 2 0.107 1 0.107 1
2 1 0.6250 0.500 0 0.833 3 0.554 1 0.500 0 0.500 0
3 1 0.500 0 0.458 3 0.179 1 0.1250 0.1250
4 1 0.333 3 0.054 1 0.000 0 0.000 0
5 1 0.720 7 0.666 7 0.666 7
6 1 0.945 9 0.9459
7 1 1.000 0
8 1
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