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Analysis of weed community composition and diversity
in spring wheat fields in Qinghai Province
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Abstract; To clarify the types and community characteristics of weeds in spring wheat fields in Qinghai Prov-
ince, the inverted “W” nine-point sampling method was used to investigate the types, life forms, family and genus
composition, community structure, and diversity of weeds in spring wheat fields in the eastern agricultural areas of
Qinghai Province and the Qaidam Basin. Statistical analysis revealed that there were 85 species of weeds in the
wheat fields, belonging to 24 families and 64 genera. Among them, Asteraceae and Poaceae were the most
abundant families, with 16 and 14 species of weeds, respectively. In terms of the comprehensive dominance of

weeds, Chenopodium album L., Avena fatua L., Polygonum aviculare L., Sonchus oleraceus L., and Herba Sonchi
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Brachyoti were the dominant weeds, while Phragmites australis (Cav.) Trin., Leymus secalinus ( Georgi) Tzvel.,
Setaria viridis ( Linn.) Beauv., Cirstum eriophoroides, Fagopyrum esculentum Moench., Hypecoum leptocarpum
Hook.f.et Thoms. , Galium spurium L., Cirsium arvense var. setosum (Willd.) Ledeb., Elsholtzia densa Benth., and
Brassica juncea (L.) Czern. et Coss. were the regional dominant weeds. In addition, there were 22 common weeds
and 48 general weeds. The species richness of weeds in the fields of the eastern agricultural region was higher than
that in the Qaidam region. The species richness of weeds in the wheat fields of Huangzhong District, Datong Coun-
ty, and Huzhu County was 46, 45, and 42, respectively. The species richness of weeds in wheat fields of Dulan
County, Delingha City, Ulan County, and Geermu City in the Qaidam Basin was 30, 26, 23, and 13, respective-
ly. The species richness in Geermu City was the smallest in the survey area. Comparison of different life forms of
weeds, it was found that the number of perennial and annual weeds in the same area was almost 50%. From the
perspective of community similarity, the communities in Huangzhong District, Huzhu County, and Datong County
in the eastern agricultural region were extremely similar, while the communities in Dulan County, Delingha City,
Geermu City, and Ulan County in the oasis agricultural region of the Qaidam Basin had a high degree of similarity.
The similarity in weed community structure was consistent with the actual wheat production in the region, and the
composition of community structure was related to regional cultivation systems, climate conditions, soil physical and
chemical properties, and field management level. It is recommended to strengthen the control and monitoring of
dominant weed species and regional dominant weeds, and develop green control measures for weeds according to lo-
cal conditions.

Keywords: spring wheat fields; weed; community composition; species diversity; Qinghai Province
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Table 1  Floristic composition of weed species in spring wheat fields of Qinghai Province
BHAREL P AR E 4 L JE &L Y sy GHIER 4a THC(JeRE) PR E 4L
No. of species in families No. of family Percentage/ % No. of genus Percentage/ % No. of species( Group) Percentage/ %
(AR =
jzﬂ’(ﬁﬁlﬁ 10) . 2 8.33 23 35.94 30( 1) 35.29
Families with more 10 species
BRFHE 6~10 Fi)
Families with 610 species 4 16.67 17 26.56 27(1D) 31.76
DXIREERBL (5 2~5 i)
Regional families 4 16.67 10 15.63 14(1I) 16.47
with 2-5 species
DX AR}
Regional families 14 58.33 14 21.87 14(IV) 16.47
with 1 species
&1t Total 24 100.00 64 100.00 85 100.00

T T 20816 B RARE 14 80 T HFAERN SR JRIBRMS 7 50, R 6 B 1200 B3RS 5 B A0 R SEBRE 2 B IV - SRR
MR BEAERE TORE R PE R AR AR LR R TR RER HRRL AR KR AR AT 1 B

Note: I: 16 species in the Asteraceae family and 14 species in the Poaceae family; II: 7 species in the Brassicaceae, Polygonaceae, and Lamiaceae

families, and 6 species in the Leguminosae family; III; Five species each in the Chenopodiaceae and Rosaceae families, and two species in the Caryophyl-

laceae and Zicao families; IV 1 species each in the family Papaiaceae, Salicaceae, Convolvulaceae, Amaranthaceae, Solanaceae, Rubiaceae, Equiseta-

ceae, Geraniaceae, Blue Snow, Malvaceae, Violaceae, Tribulus, Euphorbiaceae, and Plantaginaceae.
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Table 2 Life form composition of weeds in spring wheat fields of different regions in Qinhai Province
—AEA R Annual weed HRAEAE 4B Biennia weed ZAEHEJRET Perennial weed
sl L et S Ry
S y o S FS p
Region No. of weed AL/ % No. of weed AL/ % No. of weed AL/ % Total
. Percentage R Percentage . Percentage
species species species

PEF S X

Huangzhong District, Xining City 23 50.00 6 13.04 17 36.96 46

ETﬁij{ﬁg— . 23 51.11 5 11.11 17 37.78 45

Datong County, Xining City

(TN R=S

Huzhu County, Haidong City 2 50.00 7 16.67 14 33.33 42
TR VY I 2 B

3 . 36.
Dulan County, Haixi Prefecture 16 53.33 3 10.00 i 6.67 30
M

Delingha City, Haixi Prefecture 14 50.00 3 10.71 i 39.29 28
TP 52

Wulan County, Haixi Prefecture 12 46.15 3 1154 i 4231 2

TRV HIAR AT
Geermu City, Haixi Prefecture 7 3385 2 1538 4 30.77 13
A1t Total 43 50.59 8 9.41 34 40.00 85

23 BHEAZNEZHZEERRE
CEA TR IR /N 2% R I AR G 348, &5
R, B & (Avena fatua L.) . & ( Polygonum

b e

aviculare L.) | 22 ( Chenopodium album L.) | 7% 15 3¢
( Sonchus oleraceus 1..) 15 3%3% ( Herba Sonchi Brachy-
oti)5 M 2% BB 5 5 0 H R 3 G 0 18,67, 18.26
17.08 11.55 11.27 (% 3) , ZEZEE P IE L 1F
10.00 DA b B /NE B AE K AT M A
JEERU | 2R /N T DX BT AR A B R

WL ( Leymus secalinus ( Georgi) Tzvel ) JiJEE 5L ( Se-
taria viridis (L.) Beauv.) ./ =§ ( Phragmites australis
(Cav.) Trin. ex Steud) J&#i]( Cirsium eriophoroides.) J&
IR ( Galium spurium L.) . K JLZE ( Cirsium arvense
var. setosum (willd.) Ledeb.) \F#4% & ( Fagopyrum escu-
lentum Moench.) ZEAEA7E ( Elsholizia densa Benth.) B
T (Brassica juncea (1.) Czern. et Coss.) 1754 mI A
(Hypecoum leptocarpum Hook.f.et Thoms.) 10 AR B
DI A 3 T e 2R G AR 3 BE IRl 9.60,8.34
7.19.6.81.6.30.6.26.5.93 .5.40.5.08 .5.02, Z¢ 51
PR, T 5~ 10 Z 0], 3% 2L XS PR L 354 Foxd
INAE 7 R i R SE

M€ 48 ( Convolvulus arvensis L.) | F-Z K ( Poa
annua L.) | AN ( Taraxacum mongolicum Hand. -
Mazz.) % % ( Euphorbia helioscopia L.) | JE JH /R 2L
( Polygonum nepalense Meisn) , S Z&fz 32 ( Poten-
tilla bifurca) 55 22 P& R & A TH RN /N BAL 35 B
FBEHAS I, X /N2 16 35 BN, R /INF2 B

VP S

LG RHEE /N T 1 2R RETE/ N A AR X Ry S
AR W INE AL/, IR A T
(Stachys sieboldi Miq.) , 4T ( Plantago asiatica L.)
AL & (Artemisia annua Linn.) | 18 ¥ 3% ( Thlaspi
arvense L.) . B JF 2 ( Brassica juncea (L.) Czern et
Coss) FE4Z ( Bromus japonicus Thunb. ex Murr.) JZFE
V% (Amaranthus retroflexus Linn.) {835 5 ( Lepyrodiclis
holosteoides (C. A. Mey.) Fisch. et Mey.) %% 48 #j1, JF
AER FEBEXN L,
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VEERSR T E

K AR /N TH AR R RS e R P A
SEFOISRE | PG A M) I 5 A IR A5 DI B O R A A Y
R B R ORI R A AR/
Az TN AR BRETR 5 15 22 /N 22 T U LRE + ) 35 + 15 350+
TR + K % 2 + J0 R + 17 3l S + o 1 S AL R
#%

®3 BFHEAFBNEZHIZFENRBE

Table 3  Relative abundance of main weeds in spring wheat fields in Qinghai Province

s A £ ML XA E Regional advantage LA A F{—
Weeds A g Hh= FEIRAR % HB Er Ji@  Comprehensive
Delingha Dulan Geermu Wulan Huzhu  Huangzhong  Datong advantage
HfHEE Avena fatua L. 33.48 25.30 11.69 7.97 12.79 17.09 22.36 18.67
Ji & Polygonum aviculare L. 34.51 8.16 11.54 23.90 21.47 2.06 26.18 18.26
# Chenopodium album L. 7.99 14.93 6.99 25.24 28.57 16.95 18.87 17.08
T E3E Herba Sonchi Brachyoti 10.82 35.50 3.11 10.32 2.88 12.14 6.08 11.55
T 3E3E Sonchus arvensis L. 18.86 4.30 0.00 23.31 4.89 6.81 20.73 11.27
HEL Leymus secalinus( Georgi) Tavel. 1.28 10.80 16.89 10.67 4.65 8.39 14.49 9.60
Ji )2 % Setaria viridis (L.) Beauv. 9.36 0.00 5.02 0.00 26.93 0.00 17.09 8.34
P35 Phragmites australis (Cav.) Trin. ex Steud  0.00 0.00 34.70 3.62 0.00 12.04 0.00 7.19
WEH Cirsium eriophoroides 9.59 12.85 4.25 20.64 0.00 0.35 0.00 6.81
R Galium spurium L. 1.73 0.00 0.00 0.98 3.52 22.66 15.21 6.30
KR JLZE Cirsium arvense var. setosum (willd.) Ledeb 0.00 0.00 0.00 0.00 12.84 15.99 15.02 6.26
S & Fagopyrum esculentum Moench. 0.00 0.00 0.00 0.00 12.63 7.19 21.66 5.93
BEMHTE Elsholizia densa Benth. 4.49 0.00 0.00 0.79 11.16 0.00 21.37 5.40
PN Brassica campestris L. 3.91 14.87 0.00 10.59 1.67 0.83 3.71 5.08
T R T Hypecoum leptocarpum Hook. 1.25 0.76 0.00 0.00 10.39 7.23 15.49 5.02
MJELE Convolvulus arvensis 1. 0.00 1.51 0.00 0.00 11.76 3.24 18.17 4.96
FBOR Poa annua L. 2.50 10.13 11.36 0.00 0.84 2.39 0.00 4.69
WY Taraxacum mongolicum Hand.—Mazz. 0.00 0.00 0.00 0.00 5.42 22.79 3.53 4.53
PRI Euphorbia helioscopia L. 0.00 0.00 0.00 0.00 4.19 8.17 17.46 4.26
JEIA/REL Polygonum nepalense Meisn 0.00 0.00 0.00 0.00 2.51 13.00 4.74 2.89
TR Potentilla bifurca 2.50 0.87 0.00 3.79 2.60 0.81 8.73 2.76
BEEIT Malcolmiaafricana(L.) R.Br. 9.09 9.75 0.00 0.00 0.00 0.26 0.00 2.73
[T Lepidium latifolium L. 9.46 1.92 0.00 6.00 0.00 0.00 0.00 2.48
REESR Vicia sativa L. 7.07 0.00 1.80 1.69 1.64 0.00 5.11 2.47
IN2ETAE Plumbagella micrantha(Ledeb.) Spach.  0.00 0.00 0.00 0.00 4.72 0.00 12.44 2.45
FRIM T HLYE Senecio vulgaris 0.00 0.00 0.00 0.00 8.61 2.33 4.87 2.26
PEAARIEBEHE Atriplex sibirica L. 1.72 13.39 0.00 0.00 0.00 0.00 0.00 2.16
REEFHE Chenopodium glaucum L. 0.00 1.56 0.00 12.84 0.00 0.28 0.00 2.10
B8 Artemisia lavandulaefolia DC. 8.58 2.47 0.00 2.22 0.00 0.80 0.00 2.01
FINEE Lactucatatarica( L.) C.A. Mey. 0.00 12.06 0.00 0.93 0.00 0.00 0.00 1.86
B ZE R Geranium sibiricum L. 0.00 0.00 0.00 0.00 1.90 4.54 6.25 1.81
FE I H Lamium amplexicaule Linn. 0.00 0.00 0.00 0.00 4.35 2.25 6.03 1.80
HAEFHER
Hordeum vulgare Linn. var. nudum Hook.f. 0.00 6.62 345 0.00 0.00 0.00 0.00 1.72
[8138] Equisetum arvense Linn. 0.00 0.00 0.00 0.00 1.26 5.71 3.28 1.46
BPITsE Raphanus raphanistrum 0.00 0.00 0.00 0.00 1.01 7.67 0.00 1.24
il Nitraria sibirica 0.00 6.20 0.00 0.00 0.66 0.00 1.09 1.13
4% Bromus japonicus Thunb.ex Murr. 0.00 5.26 0.00 0.00 0.00 0.00 0.00 0.75

2.5 FiBERMRENEZHAENMFSEMNE
TR 2R AR AR DX A PG 7 T s AP X R
2R T B B EL A2 P 2 R A v i W e R, )
TAZRE 46 Bt 45 Tt 42 Fh (e 4) o SRR FEHIAL
28 PRI B2 B AR IKORT 4 5 () 98
b EEAR XA, AR 22 B2 T2 0 30 A, 7

AR Z TAS IR AR T /NAZE AR 2455 13 )
FhE R B ARk, BB W b 2 M i A 4
BORE EH X /NE H Ay Fh 2R s, AR
FREGA 4.4046 , VLT IE i B 22 T A s ) Fh 2 Rk L
HA X 5 F2 5, Rk oy BBy B 525 B FR 2% B
PEANETT 08 BN B M IR R T 22 W) b 2 4
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PERAR, FARFEEN 2.7010, N RIGHORE
IR R B 84 i T B BV 1) AR 344 v
B 5500 M 0.0859 ,0.0682 ,0.0598 . M A% HiLIX.
FREREVE B ST R BOR | TE i XN AR R
B R RO i (1.1504) , Hik 22 B H ghE
FEORARTT A== L EA NG T, KGE B &) FE 4R 4k
A (0.7918) , UhHA G B4R FEREIE A A3 5] B
FEMEZE
2.6 BEESMRXENEHREZWHECIE
Z BV HY Sorenson AHRIFEEUMATEE SR (2 5)
FM S B 5 T B B A 2 R VR B ol AR,
FHRIFE B 0.8506 5 18 H X 5 Al B 1 Bl JL ) 24
HEVE AL FE B0 5l 0.6374 ,0.6818 , Ut B AL 75
AR AR AO XY BB L R X R E E
& AR RIS SR AR R i, A IR T 5 52
SRS BN 0.6415 , UEBI A I T 5 15 2% B
& ATV B AR s R AT S B E 8 rh
DX KHE L7 T 2% RV 25 4 22 S K, AR L 4R
BINTE 0.3 IR, B4 IX AT E R=0.5 Y
FRFRY SRR T RG R, G5 L R H B
A7 B RETE T AR A WL (8 1) fE4 05T 5
=2 B AR T R 22 B 4 R 95 S5 A AR 0L, A4

— 2 R B BB RN T X 2R R VE S A AR AL,
M —H, RS R ERAO X | 583K R 4
ZRUNAR M DAY e 1) BE AR A P T T 2R+
SEIRBE RN AR L L PR &, BE— 2D LR T 2% R
VR AR AR IR 45 R UER

3 4 i

X ST A A ET S R A 5 R AT 4 B E
GER I, T A7 T ) 2% B 100 RR R T b 35 1 it
R A Z et 2 A T B8k, 75 1994 4F 3547
251200 58 o % 1982—1986 4F Fil 1992—1994 4F:
YA A B0 0 LU o A,k LT Vg 22 T 1) 2% R Rh 28
AR, R DEFRTRET 6.5%, )i FH %
TRET 9.8% ;o BTHEL WAL EE A G
R fE E R A TR TR R KL
S B A S A A R LA ] 1 2 4 1 ) A 75
BN, 2013 AFH AR A A5 R BoR,
TRRA8 75 22 T A 2% B b 23S o B2 ply 35 0 T 24 1 i 1) —
AR R R 22 A AR 2 ROR LR B VR A A kAR T T
B P R T DX A A R T A Y A
RN T HIBEEZ P UMM SB— A LRT N E
B RE TR 45 40 1 A B 0 M 1) DARRAE A i 2 AR A A R h

®4 FHEATRAMXENEZHEREENYT SN

Table 4 Species diversity of weed communities among different spring wheat regions of Qinghai Province

P Fh 2 REMEFEEL Species diversity index

LUES p— " = " "
Region Wi g FRAH U AT Fy S A A
Species richness Shannon—Wiener index Simpson’ s index Evenness index
2414 Delingha 28 3.0435 0.0598 0.9134
#P>% Dulan 30 3.4403 0.0359 1.0115
FIRA Geermu 13 2.7010 0.0859 1.0530
2% Wulan 26 3.4943 0.0346 1.0725
H 1) Huzhu 42 3.9567 0.0224 1.0586
¥ Huangzhong 46 4.4046 0.0158 1.1504
Kl Datong 45 3.0140 0.0682 0.7918
x5 AEMRENEZHFEERTER Sorenson FBINFEE {4 & Delingha
Table 5 Sorenson similarity coefficients of weed % % Wulan
communities in different spring wheat regions & /A Geermu
WK HE MRk B TR W Kk 4% Dulan
Region Dulan  Geermu Wulan  Huzhu Huangzhong Datong )
5.1 Huzhu ﬁ
Ty
. 0.5614  0.5000 0.6415 0.4348 0.3836 0.4167 K il Datong
Delingha
#52% Dulan 04186 05000 03333 04211 02933 {5t Huangzhong
%;K* L 1 1 | Il ]
Geermu 04615  0.2909 0.2712 0.2414 0 02 04 0.6 038
o . -
1% Walan 03529 04722 03662 4 BT & %4 Analysis coefficient
‘B ) Huzhu 0.6818 0.8506 B1 ARMMRENEAZ:EEXHNBREST
i 06374 Fig.1 Hierarchical cluster analysis of weed community
Huangzhong among different spring wheat regions
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