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Analysis of weed ecological characteristics and control effect of
Tibetan medicine Pterocephalus hookeri artificial cultivation

XU Yong-giang'?, AN Hong-mei', YUAN Fang', XU Yuan-jiang'?,
ZHEN Zi-juan™?, ZHENG Wei-lie"'?, LAN Xiao-zhong'?"
(1. College of Agricultural and Animal Husbandry, Tibet University, Linzhi 860000, China;
2. College of Agricultural and Animal Husbandry/Southwest University Medicinal Plants Joint Research and

Development Centre, Tibet University, Linzhi 860000, China)

Abstract To explore non-chemical weed control management which is effectively and suitable for Tibetan medicine
cultivation, the weed species, density, height, coverage and above-ground biomass under different weed control
measures (no weeding, CK; manual weeding, MW ; mulching black film weeding, MF) were investigated in the field of
Pterocephalus hookeri artificial cultivation. The weed control effect of MW treatment and MF treatment were also
studied. The results showed that: MW treatment recorded the most number of species which is 2 and 12 higher than that
of MW and CK,respectively; From the aspect of weed density, the mean height and total above-ground biomass, weed
density,mean height and total above-ground biomass of CK were 2.00,1.48 and 3. 80, times higher than that of MW,
and 4.19,3.77 and 61.21 times greater than that of MF, showing a significant difference ( P<C0.05) ; From the aspect

of functional group abundance, the most abundance of stress functional group was in the CK. The most abundance of
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Disturbance functional group was in the MW. And the most abundance of competitiveness functional group was in the

MF; As for ecological niche characteristics of weeds and P. hookeri, the low niche breadth with interspecific overlap

showed in MW. The great niche breadth with interspecific overlap occurred in CK. The great niche breadth with low

interspecific overlap was found in MF. And the niche breadth of P. hookeri among treatments,in turn, were MF>MW >

CK; From the aspect of the yield of P. hookeri,MF treatment were 1.86-fold and 3. 53-fold greater compared to MW and

CK (P<C0.071). In conclusion, MF treatment achieved outstanding weed control effect with the greatest yield, followed

by MW. However, weed had seriously impact on the yield of P. hookeri.

Keywords Pterocephalus hookeri; manual weeding; mulching weeding; functional group; niche; yield
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Table 1 Characteristics of weed species and density under different weed management #/m?*
b il 4 X iR NN R JE
Species number Species CK Manual weeding Mulching film
1 N ¥ Gnaphalium af fine 46.67+24.95 A 1.33+1.31 B —
2 F 3 Capsella bursa-pastoris 6.6714.04 — —
3 /% Digitaria sanguinalis 419.004104.08 a 146.33+£85.89 b 87.33+12.34 b
4 H ¥ Pennisetum flaccidum 12.00£2.65 a 17.33410.02 a 4,33+2.13 a
5 X% Codonopsis convolvulacea 6.67+2. 64 — —
6 ¥ Thiaspi caerulescens 0.334+0.18 a 0.67+1.15 a —
7 K&k Chenopodium glaucum 5.33+t4.73 a 0.67£0.58 a 0.33£0.18 a
8 R Galinsoga parviflora 50.00£10. 00 a 38.00£31.32 a 41.3348.08 a
9 WAL B 78 Medicago falcata 4.3343. 86 - —
10 WA Equisetum ramosissimum 35.67+8.14 a 29.67+17.09 a 1.67+0.89 b
11 K8 Artemisia sieversiana 129.334+57.87 A 24.674+19.66 B —
12 KK Cannabis sativa 4.6744.16 a - 0.334+0.18 a
13 JETA IR Polygonum nepalense 4.67+4.16 a 23.00£5. 20 ab 38.33£28.71 b
14 & H Xanthium sibiricum 1.00£0.78 a 22.33+14.44 a -
15 #k L& Sinopodophyllum hexandrum 0.334+0.58 — —
16 ¥ EE Artemisia scoparia 3.00+2.61 A 31.00+25.71 B —
17 kAW Equisetum di f fusum 0.67+0.15 a 12.3343.80 b —
18 B4 Ciralummaackii Maxim 0.33740.50 - -
19 R 2 Arisaema flavum — 0.67+1.15a 0.67+1.15a
20 B K Poa annua — 0.33+0.18 —
21 K 1148 Gueldenstaedtia multi flora Bge — 0.3340.18 —
22 EHE Lamium amplexicaule — 1.00+1. 00 —
23 B2k Stellaria media — 1.6740. 89 —
24 ME KA E Conyza Canadensis — 1.00+1. 00 -
25 W JE 5 Eragrostis pilosa — 12.67+10. 94 —
26 Bt FEE Chenopodium foetidum - 0.33+0.18 —
&It Total 730.67+£112.12 A 365.33£66.34 B 174.33426.08 C

HARR/NE FEERIRAE 0. 05 K P L2 R BE AR KRS FEERRAE 0.01 K EEFBH. “—"RRZAE A B IIZI. TH.
Note: Different lowercase letters in each column indicate a difference between treatments at the 0. 05 significance level, and different

uppercase letters indicate a difference between treatments at the 0. 01 significance level. The “—" indicate that this item was not

available in this treatment, the same as below.

3.2 ARAKEEEAXTHRELENEST K3 il 2 N BR B Ab BEOFD O AL 3. 80 A
MO [ 2 i A8 B8 07 30T A o e b AR ) 61. 21 Ak B IA) 25 S 4 W 25 (P<<0. 01, Hop A
Prof LU BT Cad) s ) 8 B S it | AR ) B i TRk 5 A P55 B A FUAH FE L N TR R A PR BT
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[I7E 0. 01 7K b2 5 2, RIE/NE FRERIRTE 0. 05 KF B2 2. TR,

These bars represent the standard error of the mean. Lower-case letters above the bars indicate

a difference between treatments at the 0. 05 significance level. Upper-case letters above the bars

indicate a difference between treatments at the 0. 01 significance level. The same below.
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Fig. 1

3.3 AEAREEEARXTHRESERESTL

BREE S L

AN [] e R 45 31 )5 2T R 1Y) 22 B SR 241 M ok
BN HRZH A AT AT A B RS it 4% 4% REFPRE 22 1 43
Bl B 3 2 (& 2(a)) ., B 502 0 35 Fh R BF 5 R AN
BN B L4 5B T 35. 29 %0 1 17. 03 % [ £ B4y
e L 49 LR SR A N 22 BEAE 206 ~ 10 %6 Y 8 UL 2% BE
FAT 6 B, B Ja 2 A X 22 BE /N T 206 B 48 DL 4% = b
A 10 s 5k BEAT HE . N T 6 A 3 4% J B Rk R &2
JEARBC B 4 G0 R 2 (b)) A g BRI AL N 1 R
(24.30%0) AHXT Z EHE 226 ~ 102 B H LR A 9 Fh
55 %5 HEAH be CAE X 22 B 2 A [ R B 0 42 7L A
XF 2 BE/ANT 206 WA WA AT 10 s 550 BTN TBR
FLb A LY L B AL A R RE RN 2 A L2 3
G 2Ce)) s B FE AR R 2 2 8 43 Bie i KL 43
SR 31,04 % A1 26, 87 % . MIXF Z FEAE 20% ~10%
(R LA 6 B

FIH Grime fr 4 H1 () C-R-S = ff £ B 4= 22
FREESY N 3 FhORESSTE . BN ou 4 0 40 280 L K i3
2 T8 [ B 25 5 AN ) 2% A8 B 5 20 4% 2 R R
() 22 B2 3, B AE X 22 B KT 10 26 B £ 34 Bl A X
ZETE 206~ 102 A1 B F ULFD A X 22 8 /0 2 %6 1) 48
DLAR L F T 3 Fh D BE 28 B A0 5 2R 28 40 A i R 43 1Y

FEZEEEFXNTHREM FEMESNT

Analysis of weed above-ground biomass under different weed management
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PRI SRS TR IR O IA Y R 3BT
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Speciales name and numbers which represent species code on the left side are consistent with those listed tabel 1.
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Fig. 2 Cluster analysis of weed relative abundance under different weed management
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Fig. 3 Analysis of weed functional groups under different weed management
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Table 2 Niche breadth of Pterocephalus hookeri and major weed populations relative to

different weeding treatments

= i 4 Xof e AT BRHE BB
Species number Species CK MW MF

1 B L Pterocephalus hookeri 0. 815 0.981 0.998

2 RN E Gnaphalium af fine 0.918 0. 000 —

3 F 3% Capsella bursa-pastoris 0. 887 — —

4 L J¥ Digitaria sanguinalis 0.981 0. 880 0. 994

5 ¥ Pennisetum flaccidum 0.986 0. 000 0.492

6 W3 Galinsoga parviflora 0.988 0. 808 0. 989

7 WA Equisetum ramosissimum 0. 985 0. 865 0. 000

8 KK-E Artemisia sieversiana 0.943 0.816 —

9 JRIA /R Polygonum nepalense 0. 985 0.984 0. 830
10 B H. Xanthium sibiricum 0. 000 0.242 —
11 B35 Artemisia scoparia 0.482 0.743 —
12 WA K, Equisetum di f fusum 0. 000 0.622 —

X R B B R R AR S S AR
0.364~0.773. 5L HEMESE fikm (£ 3 AT
FRERTE 0. 333~0.957, 3 5 e /R E Y & ¥ i
s B R Z (R 4) 5 BIRALFRAE 0. 300~0. 924, H
SRR E S R, BHRZ . NS E

®3 WRPEHEE.E

SEOR AR (R (9 FE B AT LU Y X B R
TR EEE R FRGFBRARZ (R AT
BResgb b B S B RS R, B E A
P2 D+ 5 RE A B R A R 4 Y B A

EREMBLESKES

Table 3 Niche overlap of Pterocephalus hookeri ,major weed populations in CK
s
Species 1 2 3 4 5 7 8 9 10 11 12
number
1 1. 000
2 0.719  1.000
3 0.723  0.950  1.000
4 0.773 0.888 0.873 1.000
5 0.760  0.881 0.867 0.981 1.000
6 0.721 0.798 0.983 0.859 0.878 1.000
7 0.754 0.885 0.870 0.978 0.994 0.880 1.000
8 0.712  0.695 0.645 0.753 0.773 0.895 0.775 1.000
9 0.455  0.629 0.579 0.682 0.694 0.733 0.701 0.742  1.000
10 0.273 0.536  0.550  0.423 0.417 0.333 0.421 0.237 0.429 1.000
11 0.586  0.422  0.372 0.481 0.500 0.622 0.503 0.545 0.571  0.000  1.000
12 0.364  0.200 0.150  0.259 0.278 0.400 0.280 0.505 0.571  0.000 0.778 1. 000

E:MoSHER 2. TRRA.

Note: Species number refer to table 2. The same below.
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Table 4 Niche overlap of Pterocephalus hookeri smajor weed populations in manual weeding treatments

5

Species number 1 2 4 ) 6 7 8 9 10 11 12
1 1. 000
2 0.333  1.000
4 0. 868 0. 380 1. 000
5 0.333 0. 000 0. 380 1. 000
6 0. 684 0. 649 0.701 0. 649 1. 000
7 0.768 0.101 0. 669 0.101 0.452 1. 000
8 0.615 0.230 0.483 0.230 0.514 0. 686 1. 000
9 0.957 0.377 0.872 0.377 0.728 0.724 0.611 1. 000
10 0.408 0.925 0. 455 0.925 0.724 0.176 0. 304 0.451 1. 000
11 0. 605 0.118 0. 362 0.118 0.469 0. 605 0. 889 0. 601 0.193 1. 000
12 0.493 0.189 0.473 0.189 0.392 0. 787 0. 878 0.490 0.243 0. 818 1. 000
x5 BEABTEEE TEXEMBELESUES
Table 5 Niche overlap of Pterocephalus hookeri ,major weed
populations in mulch weeding treatments
=
Species number ! ! ° 6 ! ?
1 1. 000
4 0.915 1. 000
S 0.581 0.525 1. 000
6 0.924  0.917  0.505  1.000
7 0. 300 0. 386 0.231 0.323 1. 000
9 0.741 0.712 0.391 0.795 0.122 1.000
3.5 AEZEEEAXAMNEFTE~ENZN 4375 2% Ak BB 5 JC 3 2 Ak, {H BT IR AL B A B R

AN w4k BT SR G B A A KA R T E e N TR AR B AR 1. 52 (P<
i, BB RBBR KO SR R L AR T RO B 0. 05) 1 2. 19 (P<C0. 05) % (58 6) ; 75 JIEE Ab 2 (1 B bk
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Table 6 Effect of different weed managements on Pteroce phalus hookeri yield

ey popitt AT & IR
Index CK MW MF
iR e i '
& 8.03+4.16 a 10.33+£2.58 a 12.20£1.09 a
Above-ground biomass of single species
MRk T/
g 4.9842.24 a 7.16£1.83 b 10.89+1.79 ¢
Under-ground biomass of single species
HkEIt/ e
" 12.99+1.88 a 17.4945.29 b 23.0941. 46 ¢

Total biomass of single species

7o/ (kg/hm?) Yield 1039.014150.41 a 1399.36+423.50 b 1847.20+£116.89 ¢
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) e BN TR 1L 78 (P<C0. 05) il
1.32 (P<C0. 05) 1% NB 1 w0 8 " ok F , Ak
LAY ™ &y 1 763, 63 kg/hm”, & Hy A Tk 2 R0 %
%32.00% (P<C0.05) 1 77.78% (P<C0.05),

4 i i

1) AN [v) 2 0 5 1y 20 38 0 N TR B b 1Y)
IR 2 I B, 2 S R A
Bt RV S . B A G 4% B Y B
P R el e R S E S A R R K. (02
WA 7= i i Ry 3 R DR O A AR L A R A
B 4 5 1) 24 8 A BELIRT , 2% 2 B PO RE 5 T 4R 3
(EEES A A NG L e i i i D Y
T s S A T 5 B T A 2 B A K )
I W T 45 22 1 K B BE S AR 45 41 I T g o B AR 1 4
AKATHOE B T IR R T M AR R 1A
ARG ) P B A ) R A M 2 I g I L A
A B AR A O X R AG 3. 804, AE AR AT B
T AL PR Js B AR W RO IR 1. 6350, o N T BR
FARFH Y 6. 21 %0 5 e A A 0 b R T 35 8 A R TR AR
BB ORI DR R IE 45 O 3 R i v AR R
PR 25 BT o 24 U R 5 2% I R B BB 5
PR BRI N 89. 27 %0, 1X AR BFIE 45 R AR .

DTEARBEFE N TR FEAb B vh e R 22 N T4
B o D 3 T o B 1) A R 2 B AR o RO
EHBR R R PR R E RS AT T £
HERDF B (ORI , 25 R N A ZS R T S Rh T R
KA — 4 AR Z B0 T J L AR R4 LA R JE A IR 245 I
B A T HLS L N TR 25 4% B TS BT
AR AL T R AR IR A A, N A T
Bk B I 4 A Rl i 2200 (H s R 0 A S A
o LA A I AR A SN SN R L
JEETERLE 2% ~10% Z 6], R B h RERE £ B 43
fic f5e K. C BTy RETE 22 B fie /0N 3 ] A 2 2% 2 TF %
B — A o ] B B B — B4 % B AR B R BT g
FEm C BT RE T B A B B 0 J2 2% 8 A R o 4
BRI B B R I Uk B RS WA L A D A 8
A8l VB A R 25 T A B ARAIE 25 B 1 % R 1) R
R N T Bk Ak B 2% B 9% T HLBR 5830, X 3
ZEU S A X K AR R B b R AT N TR Uk B PR R
YRS BRSPS T L, 7E PR AT 3 YRR B 4 7 R
K 21,750 M AT — UK R B3 7= 22 6. 50 %%,
EARBRGEAR A - 22— N TR 805 2% W (0 % S B %%
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Jit ki AR A S TR WACAR » B R W B
IMEX M S RN REE 2 L i e 2 X T2
e Xt BER AT AT AT B3R e 15 e o 2 e 10 8 o R R A2
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{1 A= A5 LA T 20 2K L A B R e A A
Ab B, C R D) HERE 2 5 e K S 7Y D) RERE 2 2 fi
ZIN K TR R PR Oy R T A o AR A XL B N
NI G SR T 5 A TR
Ak AR [R] f 1 B0 AR AR H AR I 3 1 B e A
RAESOLTERE » FFAE 5 0 B A% 7R T ) 52 4 b 4§55
R B fy T I R FL G H7 &

Z £ x W

(1] BRFEFH, 20 PEMS . Ok 4R B, R AL T £k W
Fe B0 ZRETE R R RORBLLT ] W7 VLR 2 2 4 A 5 A= A B
2FHR,2014,40(6) :638-646
Zhang Y Y, Wang J F, Sha Z P, Guan F C, Duan J. Weeds
biodiversity and maize growth in agro-pastoral integration
system[ J . Journal of Zhejiang University : Agriculture &
Life Science,2014,40(6) :638-646 (in Chinese)

(2] EFE. 2 g 25 KA d QM 2 5% 1A ORI 77 72 1 F
FELD]. bt A mt AR KA, 2013
Wang F. Quick analytical method to detect pesticide and their
metabolites multiresidue in traditional Chinese herbs [ D].
Beijing : Peking Union Medical College,2013 (in Chinese)

[3] Brandsaer L. O, Mangerud K, Rasmussen J. Interactions
between pre- and post-emergence weed harrowing in spring
cereals[ J]. Weed Research ,2012,52(4) :338-347

[4] Blubaugh C K, Kaplan I. Tillage compromises weed seed
predator activity across developmental stages[]]. Biological
Control ,2015(8) :176-182

[5] Hariet L. H,Mark S, Andre G,Robert S B. Successes we may
not have had: A retrospective analysis of selected weed
biological control agents in the United States[ ] ]. Invasive
Plant Science and Management ,2014(7) :565-579

[6] Rask A M, Larsen S U, Andreasen C. Determining treatment
frequency for controlling weeds on traffic islands using
chemical and non-chemical weed control[ J]. Weed Research ,
2013,53(4):249-258

(7] ZAAE . Howard L. 3 48] F 2 K b 2 5507 K¢ 22 32 6 0F 55 000 41
CJJ. BF1E 5 4%, 2005(5) 1 46-48
Wu B Z, Howard L. Preliminary report on sustainable weed
control in the British fodder corn field [ J]. Tillage and
Cultivation ,2005(5) :46-48 (in Chinese)



114 hOE R R ¥R 2016 4F 45 21 4%
[8] BIH. MmN FJ7 0k, i, 208, 250 K52, [16] Berger W H,Parker F L. Diversity of planktonic foraminifera

9]

[10]

[11]

[12]

[13]

[14]

5

]

2158 T 30T 2 U5l 2 300 7 A L 1 5
Z7,2014,20(16) :115-118
QiJ T.XuC H,MaZC,Wang W C,Lin M H.Ji Y,Li Y D.Ji

Y L) ], A S 9 5 R 2

L. Film mulching modes” effect on yield of Angelica sinensis
radix during medicine formation period[J]. Chinese Journal of
Traditional Medical Formula, 2014, 20 (16). 115-118 (in
Chinese)
X3 =
[J]. A5 25,1999,22(7) :325-326

Liu S,Jia Y F,Sen B E, Liu J] M. Effect of sprinkling irrigation

W R AT IR RS B DR AR R o R R N T IR e SR

and manual weeding on natural Chinese ephedra[ J]. Chinese
Traditional and Herbal Dugs, 1999, 22 (7). 325-326 (in
Chinese)

WuY C,LuJ,Lu X QY.,Li R, Guo J,Guo F J,Li Y M.
Monoterpenoids and Triterpenoids from Pterocephalus hookeri
with NF-kB inhibitory activity [ J 1. Phytochemistry Letters,
2015,13,30-34

Wu YC,Ying Y J,Guo F J,Zhu G F. Bis-iridoid and lignans
from traditional Tibetan herb Pterocephalus hookeri [ ] 1.
Biochemical Systematics and Ecology »2014,56,209-212

P 7 ] U L T T UL R 3 R TRV 4R
X Fh 1 1 e ). e B 2, 2011(6) - 185-187

Yang J J,He S L.,Chang Y W,Ma X,Ma H C. Study on seed
vitality of Pterocephalus hookeri (C B Clarke ) Diels at
different altitudes areal[ ] ]. Northern Horticulture ,2011 (6):
185-187 (in Chinese)

W7 ] U o . B A X R R R R A R R
B s ma ], IR . 2012.42(3) : 461-465

Yang J J, He S L, Chang Y W. Effects of playgoskite on
growth, yield and quality of Pterocephalus hookeri (C B
Clarke) Diels[J]. Chinese Journal of Soil Science, 2012, 42
(3):461-465 (in Chinese)

B TR B A, Tk LT A JHE T 0 R i 3
FAEAR AL B . L5 B 2, 2011(16) :194-196
Chang Y W,He S L., Yang J J,Ma L. F,Gong H D. Effect of
irrigation quantity on yield, quality of Pterocephalus hookeri
(C B Clarke) Diels[J]. Northern Horticulture ,2011(16) ; 194-
196 (in Chinese)

SRR I R A SRR X I R R R R
P Ab AR K%, 2013

Liang T T. Effects of 6 herbicides and 4 allelopathic plant
aqueous the
Tenuifolia willd[D]. Yangling: Northwest A & F University,
2013 (in Chinese)

(D], 4% % -

extracts on seedling growth of Polygala

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

in deep-sea sediments[J]. Science,1970,168:1345-1347

Grime J P. Plant Strategies, Vegetation Processes, and
Ecosystem Properties| M]. 2nd ed. Chichester: John Wiley &
Sons Ltd,2002.:417

Storkey J. A functional group approach to the management of
UK arable weeds to support biological diversity [ J]. Weed
Research ,2006,46:513-512

FEt i, R, 2 T 5 DR B A R AR R SRS LT . Rl
#4%,2011,20(1) :257-260

Wang B S,Zhang R. Study of life-history strategy of farmland
weeds in semi-arid areas[ ]]. Acta Prataculture Sinica ,2011,
20(1):257-260 (in Chinese)

ST VP ARG O AR E A, T K T 57 R 15 it X 4% R TR
M A

RS ()], AR 2 REME L 2014,22(4) 1 492-501.

Zhang Y Y, Sha Z P, Guan F C, Wang J F. Effect of raising
ecological characteristics of weed
community[ J . Biodiversity Science s 2014,22(4) :492-501 (in
Chinese)

A FRE BTN IMEVK DR, B AR S (M. JE . i
YA AL, 20078, 114

Niu C J, Lou A R,Sun R Y, Li Q F. Fundamental Ecology
[M]. Beijing: Higher Education Press, 2007: 8, 114 (in
Chinese)

INEUZE. JLF h 250F 1 ) 2 BB 42 R BF S (D). 777 TR K
#,2014

geese in cornfield on

Sun L. R. Research on technology of weed controlling in the
field of several herbal medicine[ D]. Xining: Ningxia University,
2014 (in Chinese)

A YRS G AR L TR T B BB R it 7Y R Ak R
A R 2R R [T . B RO R 2 2 . 2015,
20(1):103-109

Wang J F,Sha Z P,Guan F C,Zhang Y Y, Duan J. Effects of
transplanting on the grassland biomass and the plant diversity
in the region of Brahmaputra River in Tibet[ ] 1. Journal of
China Agricultural University, 2015, 20 (1): 103-109 (in
Chinese)

VBN, EZEWE, CEF. THMAMERUE S RE-EXRKHK
PG A= ) 22 BEE RN 22 TR 3028 Sy BT LT . B b 24 4k, 2014, 22
(1):213-216

Sha Z P, Wang J F, Guan F C. The agri-pastoral compound
ecosystem of southeast tibet-analysis of biodiversity and
economic benefits of raising geese in cornfields [ J]. Acta

Agrestia Sinica ,2014,22(1) :214-216 (in Chinese)

TR, ok



