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Abstract: The proliferation of Euphorbia fischeriana is a common indicator of grassland degradation, posing a
serious threat to ecosystem functions and the sustainable development of animal husbandry. To screen for herbicides

that can efficiently and safely control E. fischeriana, this study used pure water as a control (CK) and seven
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herbicides were applied as treatments during the full bloom growth stage of E. fischeriana. Control efficacy was
evaluated 30 days after application, and the regeneration ability of E. fischeriana was measured during regreening
after winter in the following year. Plant community characteristics were investigated during the peak growth periods
of the application year and the subsequent year. The effects of the herbicides on community structure, diversity, and
productivity were analyzed to evaluate their efficacy for controlling E. fischeriana and safety for other plants. The
results showed that: 1) Regarding short-term efficacy, both triclopyr and glyphosate achieved 100% control efficacy
in terms of plant count and fresh weight. In contrast, the other five herbicides showed poor results, with both plant
and fresh weight control efficacies lower than 65%. 2) In terms of sustained suppression, triclopyr treatment
completely inhibited the germination and growth of E. fischeriana in the following year. However, in the glyphosate
treatment area, the population density of E. fischeriana recovered to 1. 76 plants-m *, indicating strong regeneration
from dormant buds. 3) Triclopyr treatment increased the importance values and biomass of Cyperaceae and
Poaceae. In the application year, the Shannon-Wiener index and Pielou evenness index of the community increased
significantly by 7. 6% and 15.46% , respectively, compared with CK. By the following year, the combined biomass
of Poaceae and Cyperaceae in the triclopyr treatment area accounted for 88. 77 % , promoting the stable succession of
the community towards Poaceae-Cyperaceae dominance, while diversity indices showed no significant difference
from the control. 4) Glyphosate treatment severely inhibited the growth of non-target plants, resulting in significant
decreases in the biomass of forbs, Cyperaceae, and Poaceae by 86.05%, 63.58% , and 90.80%, respectively,
compared to CK. Additionally, the species richness index declined by 54.44% and the Shannon-Wiener index
declined by 20.58% (P<C0.05). 5) Analysis using the TOPSIS multi-criteria decision-making model indicated that
triclopyr combines the advantages of high efficacy, sustained elimination of E. fischeriana, and safety for non-target
plants. Triclopyr promoted plant community restoration while controlling E. fischeriana, making it the optimal
solution among the tested herbicides for managing grasslands degraded by E. fischeriana.
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Jie e Tk R £ 1R SR T A 3R W b e RE AU Pielou 4] BE R AU CK 3100 i 3 22 5 (P=>0. 05) , M /£ Shannon-
Wiener 8 £ I+, 32 90 5 ik 4b B 0 KT CK(P<<0. 05) 5

BUAE = AU AR 2 R AL PR ) Rl R R BE F5 #0(21. 75) . Shannon-Wiener 38 %1 (2. 30) I Pielou ¥4 2J JF 45 %k
(0.75)5 CKHI FL ¥ 47 B B AIG , fH. 22 53R .38 (P=>0. 05) , 36 B = SR 480 2 18 &b 0 %ot JE 9% 22 R 1 10 4 TG B2 i 458 /1
BETE A fa TRAE B (81 2) .

2.4 WEHGHRRFERXESERHMYH L AN YR

P B o 5 ok A8 T R R A RE R A R R (B 3) . S AMAA L IRALER R, B TR T R TR R,
BEVE M AW CK B 3 R R 71, 35% (P<<0.05) , {3 35 5 BF AR A B 9 A4 9 4 0 90 48 CK g 25 38 i
44.67% F1156.21% (P<<0.05) , G RHE Y A P we g m F CK LA 22 ROR 53 (P>0.05) . HH B b 3 4 m ] T
HEPRE 95 (0 A 7= o, o g 28 R 95 RERL RN OR AR 9 1 A i 4 i B CK O 3 T B 86..05% .63 58%4 Al
90.80% o Al B Ab HE T B I S b b AR W) i IR HE KRR W A R e 2R R A ) 4 IR T CK(P<<0. 05) B AR A
FHAE P 1 A )t 1 35 4R v (P<<0. 05) o 4820 I W R A S JRUNIE 4 £ R A U W 35 R A1 77 F 9 it 1 2F 9 e R B K
WA R VSRR RAR G R A Y S CK G 3% 22 57 (P>>0. 05) o U 0 kR 2 38 e Bk Ab B T
MREE KRR Ze KB PSR ORAR K SR Y B S CKI T %22 5 (P>0.05),

F AR CK AL B IXRE V% b b &R 90 Bl 299. 90 g-m 2, = 4L 480 £ 1% 4b PR AT CK 1B 35 FRAIK 28. 33 % (P<<
0.05) fH =GNk 4 £ R AL 3R BCAE T HE TS P9 09 A4 B ik 4 A% Jmy , R AR L RN U0 R ) A4 W A BE VT TP S BT
ik 88. 77 % , Herp RARHE M A Wy o He KRR TH 2 66. 54 %%, B A BV 1) 4 XH L S D RETRE , 26 WA BV 1) 25 LA R
WOy 25 0 g AR ) O T R (L4 .
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R4 BRBREFGEHEVHEYHARREEZENEL

Table 4 Changes in species composition and importance values of the grassland plant community after herbicide application ( %)

#F W) ¥y 7 44 B 2 Important values
Family Plant species name M 4E Application year 4 Following year
CK H, H, H, H, H, H, H CK H,
KBl Euphorbiaceae  JREE KWL E. fischeriana 34.70  0.00 0.00 27.40 30.92 30.29 32.95 33.80  27.76 0.00
%R} Rosaceae 525 Sibbaldianthe bifurca — 1.35  6.31 — 1.21 0.69 1.74 5.23 1.41 1.98
SRR 3 Potentilla verticillaris — 0.94 — — — — — — — —
B4 ZE B 2 Potentilla tanacetifolia 1.45  6.17 4.59 1.56 9.63 0.36 6.50 5.14 1.80
REBREKP. acaulis 17.08  2.67 13.12 12.57 16.48 6.67 10.42 12.86  14.66 —
LM LA S, aquilegiifolia 3.63 — — — — — 1.46  — 0.37 —
3B} Asteraceae JBRAESk K. centauroides 1.67  — 6.43 0.88 3.97 4.25 — - — —
R Artemisia frigida 1.43 3.92 2.26 — 2.76 — 8.24 — 2.21 2.45
I Rhaponticum uniflorum 0.36  — - - - — 1.92  1.37 — 0. 36
37 Scorzonera austriaca 0.35 0.53 — 1.16 — — 0.55 — 0.32
11MI34 Hieracium umbellatum — — — 0.96 2.69 — 0.89 — — —
M) 5L Senecio campestris — — — — — 1.18 — 2.11 0.68 0.33
KB Leontopodium leontopodioides  1.21  — — 2.60 — — — — — —
W] IR Z& 0 S AE Aster altaicus — 6.41 — — — — — — — —
W B Artemisia scoparia 0.39 — — — — — — — — —
EHFl Ranunculaceae AN E Thalictrum aquilegiifolium 0.38 2.05 12.45 — 6.36  1.99 — — 0.30 —
K L34 Clematis hexapetala — — 3.25  — — 1.46  0.44 0.56 0.36 0.84
HF H 3k F Pulsatilla turczaninovii — 15.34  4.70 0.87 — — — — — 0.35
& F} Iridaceae FEA B Iris ventricosa — 0.74 — 0.86 — — — 0.51 — —
MR S Iris tigridia — — — — — — — 0.43 0.78 0.32
45 Fl Boraginaceae T Lappula myosotis 0.37 0.79 — — 0.63 4.29 0.92 — — —
A EL Caryophyllaceae 1B WEEL Silene jenisseensis 0.60 4.60 — 2.40  — — 2.40  — — —
% ZF} Scrophulariaceae  ¥UEQN V. incana 2.38  — - - 0.53 — 0.67 — 2.53 -
HAF Liliaceae W 3E Allium senescens — 0.71 — 2.39  — 0.57 0.40 — — —
T AEF} Brassicaceae N 5E N, thlaspidioides 3.35  — — — — — 0.83 0.66 1.15 —
BB Papaveraceae B} B3 Oreomecon nudicaulis 0.38 — — 0.76  — — 1.04 1.12 — 1.77
A AEF} Primulaceae A Androsace incana 0.36 — - — — 2.23 0.53 1.14 — —
Wi Plantaginaceae YW Plantago asiatica — 1.26  — 1.60 — 1.59  0.35 — — —
PR} Rubiaceae ETHG. verum 0.40 — — — — — — 3.10 1.14 1.07
BIEF Apiaceae AL 46l Buplewrum chinense — — — — — — — 1.24 — —
JBIEE} Lamiaceae Z M-I ST Schizonepeta multifida — — — — — — — — 5.42 —
P EF} Cyperaceae FHRC. duriuscula 15.98 25.67 42.80 22.61 21.35 22.16 25.10 12.80  17.03  21.17
WPR L C. pediformis 3.48  — — — — — — 8.16 — —
RAF} Gramineae WAL Stipa baicalensis — — 2.10 3.67 1.63 4.73 — 1.45 1.92 —
VKA. cristatum 1.62 3.08 — 1.25 2.16 3.38 — 0.68 — 20.52
B FLER Poa pratensis .10 1.96 — 4,32 1.88 — 557 — 2.84 17.42
2E L Leymus chinensis - 7.83  — 2.42  0.84 0.51 — — 3.24 14. 56
SIS AL sibiricum 2.98  9.11 — 5.50 3.46 3.05 1.65 2.75 3.68 9.02
& B Koeleria macrantha 2.88 — — — 0.58 — 1.65 0.43 0.99 —
] JE 5 Eragrostis pilosa — — — — — — — — 0.72 1.87
7 F} Leguminosae KT Lespedeza bicolor 0.36 — 1.97  — - - 0.46 1.19 4.74 3.51
INHERAY L C. microphylla 1.17  4.85 — 4.22  2.56 1.32 — 1.36 0.92 0.32

— FTRIZ Y A AR MR A B T R B, — indicates the absence of the species in the sampled quadrats during the field survey.
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Fig. 1 Changes in diversity of the grassland plant community within the year after herbicide application
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Fig.2 Changes in diversity of the grassland plant community in the following year after herbicide application
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Fig.3 Changes in aboveground biomass of the grassland plant community within the year after herbicide application
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Fig. 4 Changes in aboveground biomass of the grassland plant community in the following year after herbicide application
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