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Abstract: The expansion of Stellera chamaejasme has become a significant issue in the management of
degraded grasslands dominated by poisonous weeds, which poses a serious threat to the ecological secu-
rity of grassland and the sustainable development of animal husbandry. Current research on the mecha-
nism of expansion of S. chamaejasme in degraded grassland has attracted widespread attention among
domestic scholars. With the rapid development of sequencing technology and bioinformatic analysis,
the application of high-throughput sequencing technology over the past decade has significantly ad-
vanced microorganism-associated research on S. chamaejasme. Exploring the interactions between S.
chamaejasme and soil microorganisms, as well as with its own endophytes, has become a crucial aspect
for revealing its successful expansion. In this paper, the research progress in the ecology of S. chamae-
jasme-associated soil microorganisms and endophytes were reviewed, with an aim to understand the im-
portance of plant-microbe interactions in this important poisonous weed. This paper also suggested the
potential role of microorganisms in interspecific competition, litter decomposition, and plant-soil feed-

back processes of S. chamaejasme, and discusses the prospects of using metagenomic techniques to ex-
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plore and utilize the functional microbiota of S. chamaejasme. Such work can provide a theoretical basis

for the exploration of S. chamaejasme microbial resources and development of new approaches for eco-

logical control of S. chamaejasme.

Key words: Stellera chamaejasme; soil microorganism; plant endophyte; plant-microorganism interac-

tions; spreading mechanism
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AR BRI AR FRIE AR 53 A (RN R
FIEZE,2018) . IRBEERMARE, LURAYREMERCR , (H
K — A TR E A E A R AR ROR = I R R
B RER R R E R R A R 7R
JEIR AR 2 R B 4 5 s (BBt 4 e R AR B
il R SRR I v RS A i AR B R, AL
JUE IR AR FIE R LUREE D T A9 SRR S
UHT, AR IR O R B HALIR AL R A H e R
— AT AR )R, AN B S A= 7 T R A
BERT AR 22, 1 HEH 2 R A S Z 2 EH
WOl AT RESE A R (S84 ,2019) o

b AR B AR IR AL R R P sk )8 H 25 0™
I, TR 2 SR 0 43 A1 55 F (SRR SR A
%% ,2018) W24 FRAE (Zhang B et al., 2021 ; Hu et
al.,2022) JFiili A B (Liu et al.,2020) FHEEREAE (B
45, 2005; Guo et al., 2021) | fbJEAE F (Cheng et
al., 2022; Chen et al., 2023) LA K [ 5 15 it (A #g 4
45 ,2018) FHF R T KEMA o KI5 7 IRE R
SRFTHY F B3 F FOR BT . AN TE PR
B TEIR A0 R ) PR 7 ikl A& 4% T AR ] (Ma
et al., 2020; Zhang Y et al., 2021; Hu et al., 2023) .
B 0 B A AE WA B o BT BRI S ke
XPARFEAH T AE D R RAWIIRA , 2 2 K
XK — R I, AN AT

1 IREY KL EMEMESZEIH

TR YITE TR A A A 250G s i A
o, SR I AR AR R i R . IR EE S IR
A Z [A] A EAE DG R TR ZI 52 Wi 6 AR B O P
ey AR sk R b k4% 45 EEZ/EFH (Sun et
al.,2009) . JRFE 575 (He et al.,2019) L HFI
22 (Cheng et al.,2022; Hu et al., 2023 ) A& K/
(TEAF45,2023) ¥y RENE B 0 202 - 8 B
T BEIE LA 2R DL R D RE TR B 4 )
M) ¥ 4 38 A A0PE B AR I 2 (Sun et al., 2009
Ma et al.,2020) .

1.1 IRSBY I HEREY E SR N

ARFEY IR E S T IR AR, D
B (2008) W5 &3, TCIe1EF-Hid 2 7E PHE AR B 5
PR - WU W A Y i A= ) e AR AR ) e B
TR . R, JCe R e MR R (LA
TR e SR (il 2 B ) IR BEAE KX
TIEGAEY E Y R AR R A YR
TR IR BEARAE K IX R (45 ,2015) . IEAh,
Bl 25 R R P R I, IR A i B
A W E N (Hu et al., 2023) . 4R, WA BF5E
R IR B AR Y ik S A i R TC
M (AR, 2022) o MK REEY TR AT LA &
T IERCE Y A AR O P S 2 T
T - — 7 T A] RE R AR BE AR 28 20 o B 2 HILIR Ak
KA T e AR KR S s O — T
T DUJ R R AR U v ) B 5 o i T e (9B
2008) , THEA MG, HERUEYE YRR Y
A A Y R T BN T, e AT 3
S TE A R P T RE SRR R AR
1.2 RSP KT BRI E Y BRI
1.2.1 RAETIHST LIEmE MR A S RO Y

AR B FH i AR TAT A8 o B b - S A S
BT TR AR AT F2 B A A T A8k, 7R IX 55
RUEE b R T VEIERT] JERETR ] 102 55 8
JERITPN 52 4y o SRR FEAR PR - AR AR s - S i I 3
YNEATT, (B REE BT TR AR E A AEAR P 3
EHIN(FEL,2022), AN, H e FAR R AR bR+
HEYATR Y Chao 1 ZAEMEFE 5 D 35 5 TARAR PR 118
T, NS R BEAR PR - AR AR B 1 1
AR Chao 1 ZHEPEFE &I (#2432 ,2022) . Cui
et al.(2015 )31 AT B5 5575 7% LUAR 1 5 e I AR B AR
PRt BEFNAEA PR - 7R R B 4 DA KB B Z [ 40 T
FETE L 22 57, e BRSEBE TR | RN B T 1R IR 75
JrA A K B Be B A E AR AR S TR ], FAR BT AR 10 1
S5 AR PR AR R VR 2 AR S TR PR 1
HEANTA
122 RN LR AH M ARA S HIEEH

A, A 7 0 B L T A o e i b = SR A
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SRR TR, (AR E R A T B, T+
W] T AT HEREE R TS H A AR
T LR 75 R B R R A b 9 A B Y EC R R
TEUL, A TRERR ] BEA TR T BRI T T AR X
JEEMREE B IE G & T B AR A i HL AR 2 s+
HE v (1) B TR R 4E 73 25 BT (operational taxonomic
unit, OTU ) Fi it A Pl = 5 B 48 50 3 5 T B b
+HE(He etal.,2019), FEXIRE [, FHEE] 41
TOATT DAL ] T A e it v ) R A 5
Jir TR s SR B AR s - SRR AR PR A S A X 3
HEAHT = ELTE T, 20 5 A TRER 90% , SR TR B
HRFR - EFNEAR PR 0 B R I e B 22 5
(#E1,2022).
123 REABEE R AT LA B 0o
Wit 25 AR R 23 ol A8 T, AN [ e 28
RIPORTEY 7K 5 R A PR 2 2 Mt & A R[]
MARA . IR R R P A CHOR A sl ) ok
BRI R T], TR RS
}25.13% . 52.63% H1 89.69% K iy + 438 i (1)t #4 EL
BT, SRS [ AR 3 75 A b - 398 2 (] F 40 727 2 B
ZE I RN 1 A BT H A4
LR AN TR (1) 5 B S AR S B R B 26 FE iy 1
SN i (Cheng et al., 2022) . 7E P44 FEE T &
FERLJG, H ORI [T R AR BT SRR BE A3
MR T 284k, PR B E B 9K T b i i
RIS T R 1 ARG = B & s, bk £
HEERERA TR AT B e (Hu et al.,2023) . 7EN
ST HA DT S BRAR IO AU R 5, + AR TR T Y
TR T 1 Gemmatimonadota P4 AR XT3 BE it 5 R 75
W RER IR B LTS MR T A E T
B DT ] WA VRE T E R R
R LA TR T, (8 B TR 1] R A0 5 T R X 2
IR AR 35 75 B 56 BT i A B S 154 Jomn A0 g K 1 e
(Yang et al.,2024) . -+ 340 1 A B R X R 15 7K A
FE e AN — 350, P 20 D 2 R S NS R
HEFEZFEE TR B, BAE T REE , B
HETE XTI BEY KA B B R (Yang et al., 2024)
1.3 IREY R T EMAE YRR BRI
REEY K T HIRARIE A AR (R
1), 1 498 U AL B Th D B DA R 119 25 S 2 S i)
+ /A R B E ZE AL (McLeod et al., 2016) .
HHT, 248 EZM T IR B il 5 B3R (it 7
W SR AL BERE (VR T, 20135 Ma et al., 2020) £l
[ A B (Zhang Y et al., 2021) . 2 B ALAE T &l

WAEHIREE 120 R IR D9, H 3 BLOR B 2
AL T (ammonia-oxidizing bacteria, AOB) FlI %2 %%
A& 7 B (ammonia-oxidizing archaea, AOA) (5142 1F
FIKEAR,2013) . FNKET(2013)WF5E K BRI E
o EARFE ADoK J2 2 R e AOB K AR 5
T 7 T 76K e Do e FE ) L, DAAR B A O 345 1 7
Tk AOB 1Y £ R LA 242 Elymus nutans G
Fh B B g D SRR, AR AR K - BERY AL
MR WL (Ma et al.,2020) . MAh, 1A ZUK
755 A R /NN A O (Ribeiro et al.,
2017) , IR AR R I FEH IS L b (A B A,
R Bradyrhizobium 1 Desulfuromonas 1 A
Xif 2 BE AR Ak i 2% (Zhang Y et al.,2021) ., Yang et al.
(2024 ) X U8 P10 AH 5C 5 BRI % 4 % =F B 36 A7 2 1 40
Bt , & BLER amoB K& R AT - B 7R AR 2 A A []
i BE I A 2 25 Ak AR AR PR A DG A
P ARG = B 24 it R A B i FE 3 2 ISR s
T, R IREEY 5K W] gt s e + A
TR i i AR R (ARG IR o

ARFEXRT 1 LR B A ST 32 B Th e VR R
MR LR B A% I J5 T . He et al. (2019)BF5E 3%
FIE 7 VA A LR s 8 v AR PRI AR L TR
(YA 2 S AR T A B b 3, BT RS
b R AR [ B i S R A S rh i AR B T AR LAY 5 2R
(T Z1,2022;Meng et al., 2024 ) . #R1fil Zhang RH
et al. (2023 )38 i 25 AR G0 TS | Bifi 5 R B 25 B 3
I, 3 B R AR LR A AFDG S BE R AR, S A
() 3F- 5 Leymus chinensis Y P B AR LT (1 AR X
ERENIE AN, He et al. (2019) B 5 & PR W45 4B 3%
SLAR T B M - S v A s D TR ) R H
E2(2022) 78 KRR Ry a5 45 RN [A] ,
X SO FLA i M | B 2 oA i AR L 22
LN

2 REY KN ERTESFIH

FE N A B VR R A B AR 0 3 A T RE AR, 75 14
THYAERK KT SEHEAEYI T3 52 AE ) {5
I SR | H R AT PR A0 35 N P Y SR A )
FEAEAS RGP )58 4 FIEE 1V RE 557 T i G S
1140 (Trivedi et al., 2020;2022) . WL, RWEE
FEARIIAE =& F N AE AN (Jiang et al.,2022) F1A A
FLTH (Tang et al., 2023 ) , HoA 40 & HAT 42 A= T RE Y
PIAE TR, AN SR B AR AR AL R s e S A
Ko MR, TE IR AR AR A [F) 20 U 467 (Jin et al.,
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2014;2015) FIAS R0 (Jin et al., 2013) MR Y

K A v RS A B0 [ sORE AL A O A il

PRI S Z R AR TR AR AT W, OB N 2R DR IR RE A Tl A W A By B R 4

PAZE H 25 1 2P o3 B A (11 R, 2009) LA

HEHT R

F1RFBERM TERRNFM

Table 1 Effect of Stellera chamaejasme growth on soil nitrogen

+2 RJEAS Nitrogen form
- — REER N T i BE R s
Study site Grassland type Sampling of soil Tf)tal Ni'trate Ammo- - Avail-  peference
position layer/ Ditro- nitro- nium  able
cm gen  gen nitrogen nitrogen

o148 HA o S SRS PEH 0-15 t* T* NS - PhBE,2008
Songpan County, Sichuan Province Alpine meadow  Soil in patch soil 15-30 T* 1 NS - Sun, 2008
NS FIR XS ARl FreibeRE 5t Pix £ 0-10 1 1 1 T PhKEF,2013
Ongniud Banner, Inner Mongolia ~ Desert grassland ~ Soil in expansion area 10-30 1 * 1 - Sun, 2013
ROE =2 e FE ) ERX L 0-30 - - - TH AR 2015
Haiyan County, Qinghai Province ~ Alpine meadow  Soil in growth area An, 2015
WAL TR MR BT AR+ 0-30 - - - NS EER,2015
Guyuan County, Hebei Province ~ Typical grassland Soil in growth area An, 2015
FRUGAE A3 B SRS RIX + 0-20 I* - - - Heetal,
Qilian County, Qinghai Province ~ Alpine meadow  Soil in growth area 2019
NEEH AR XIEHIR X i) R 7+ 0-10 NS - - NS A= ,2020
Hailar District, Inner Mongolia Meadow grassland Soil in sampling plot Cui, 2020
ST FAIK S A5 L BTt 0-15 T* T* l* = ZhangYet
Ongniud Banner, Inner Mongolia  Desert grassland  Soil in sampling plot al., 2021
S R R T AR [SE X AKX L 0-15 NS NS NS - #2022
Seven sample sites in Inner Alpine meadow  Soil in growth area Meng, 2022
Mongolia Plateau
T 9 R 19 MFF R 5T AKX A 0-15 1* NS = T* - WE2,2022
19 sample sites in Qinghai-Tibet ~ Typical grassland Soil in growth area Meng, 2022
Plateau
M5 FIAR X SRR 5T F IR LR PEHR + 0-5 NS - - - BRR,2022
Ewenki Autonomous Banner, Meadow grassland Soil in patch soil Chen, 2022
Inner Mongolia
A TR R bRt - T - = T PR, 2022
Tianzhu County, Gansu Province ~ Alpine meadow  Rhizosphere soil Cheng, 2022
2T H G KRR X i) A B+ 0-10 NS - - NS FiFAR,2022
Hailar District, Inner Mongolia Meadow grassland Soil in patch soil Wang, 2022
LA T E A IR R Bt 0-10 NS - - NS Eilif,2022
Guyuan County, Hebei Province ~ Typical grassland Soil in patch soil Wang, 2022
DU 1|45 T T FE T ] PEdR A+ 0-10 NS - - NS EWAi#,2022
Yajiang County, Sichuan Province Alpine meadow  Soil in patch soil Wang, 2022
IEPIESEa W= EL A BEH L 0-10 NS - - NS EWf#,2022
Hongyuan County, Sichuan Alpine meadow  Soil in patch soil Wang, 2022
Province
VAR 1T DA L RELA Bt 0-10 NS - - T* i, 2022
Naqu County, Xizang Alpine meadow  Soil in patch soil Wang, 2022
Autonomous Region
PO )11 45 s IR HRbRE 0-20 * - - \* Huetal,
Kangding County, Sichuan Province Alpine meadow  Rhizosphere soil 2023
PISET VAT G ERBILHE SR Tt 0-10 NS NS T* - yangetal,
Xi Ujimqin Banner, Inner Mongolia Typical grassland Soil in sampling plot 2024

LGB TR B 55 B, ) 322 BN B R KA S TR EE R ) A S . 1 R E R, | Ry
D, *RIRER T, NSERTLRE 2R, -FLRiZVE ARSI I84R . If different coverage was designed in the study, the

main focus would be on comparing the difference in soil nitrogen content between the maximum S. chamaejasme coverage and the

absence of S. chamaejasme. T indicates an increase in content, | indicates a decrease in content, * indicates significant difference,

NS indicates no significant difference, — indicates this indicator was not measured in the study.
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HE, 2 TR A5 o F 2 )7k (in et
al., 2013) DL b i 38 #5 I J¥ £ AR (Jin et al., 2015
Cheng et al.,2022) ¥ C IR FRE [ RREEA A 24
ZUERAE (25 AR VA L BB, HHARER
(A B R B S R . P T R 3R
B B JE K & Cladosporium R B J& Peni-
cillium T e 355 35 W AR BJE J2: Apiotrichum F Athelop-
sis(Tang et al.,2023) . #F—l i e A= Yy aE k5 &
IR 43 B A5 B A TR AT 91.30% HA i
AR R EAREE ), o R AT &R TR Aspergillus ni-
ger TR STL3G74 I 7w H e A 19 42 A= 1 fiE (Tang et
al.,2023) . J4h, RFEEM B AE R
B3 RS H PN A R 1 25 1R Y C1-Y 7-4 TRIAR I
fit (B M, 2009 722, 2012) , 111 HARBEAE AR b &
A AT LA B TR 24 5 ) PN A LR (X, 2016) 6

AREE I N A AR R AN R A 8O N AR
R S5 AL AR A AE 22 5 (£ 2) o Jin et al.
(2014) BFFE K W 85% HOARFEAR 25 (HFRE S N A=

YR R JERER ] ARIE AT TR, Hrh AR
[ IRAR A SR TR, 1B RE B ) DU i A ZE A
P o I Pseudomonas J2 MR 5 M N 1Y AL #
T, HEHR 3% Y ) TR AR ST3CS3 RE i & e ik 1y =4
YA, A0 v = R A SR P AT RE SR B
SR TE S J1A 5% (Jiang et al.,2022) . AR E S FR
T XL A RSN 1 57 1 F AR K XA
FISZIR o MAAS[R]SRASE s A N A [R] TR 4 s X R4 AR
B, AR RGN AR T T TR TR )
(Jin etal.,2018; B UF R 55 ,2022) . XTIRBE AL iR
FREE A AP TG Mt — 2D e R B, AR 93 25
PR e 2, 22 R B e b, 6 o B3 Y
/b, b % 55 1 J& Streptomyces "N T E A il £k
BERE, H 202 th i R 43 A2 TR R X V8 A 22955 95
J5 L TR AR f i T) B Fusarium oxysporum | 8% JI\ i JH.
75 IR L B NS ) 4 76 B Colletotrichum orbicular
RIS AR 5 i L A RS 0 B Curvularia luna-
ta X 3 il IR B A P (SR, 2016) .

R2 RENEEBAXHARNEIT

Table 2 Statistics on research on endophyte in Stellera chamaejasme

WA TR HYERAL AR i SRAEH A 275 3R
Endophyte Tissue Microbial detection method Sample site Reference
WAEEE 220 4B R vk PLEWNER= W5k, 2009

Endophytic Stem, leaf, flower, root Culture method Taibai County, Shaanxi Province Yang, 2009
fungi E NN vk HAA A S KO, FIEA T TR, INvEe #2%,2012
Stem, leaf, flower Culture method FRIREL , Bera s Ay e B Pan, 2012
Sunan, Tianzhu counties, Gansu Province;
Menyuan County, Qinghai Province; Yangcheng
County, Shanxi Province; Xunyi County, Shaanxi
Province
ENUN BiFRik+or T8 Hil & IX Jinetal, 2013
Stem, leaf, root Culture method+molecular ~ Yuzhong District, Gansu Province
identification
ENUNN A ey i P LR Kt Jinetal., 2015
Stem, leaf, root High throughput sequencing Min County, Gansu Province
R Root e 3 0 HoA AR TR 2022
High throughput sequencing Qilian Mountain, Gansu Province Cheng, 2022
i EERSy MRy R FRAEE B TR AL Tang et al.,
Aboveground part, Culture method+high Shangri-La County, Yunnan Province 2023
belowground part throughput sequencing
WA 2R R ey 1 0 Hol A IX Jinetal., 2014
Endophytic Stem, leaf, root High throughput sequencing Yuzhong District, Gansu Province
bacteria i s ihsallllsg VG b, DX AN [T VA P A Jinetal,, 2018
Root High throughput sequencing Sample sites at different altitudes in Xizang
R ey 8 0 HA AR REGTHE, 2022
Root High throughput sequencing Qilian Mountain, Gansu Province Cheng, 2022
o A R BRI LB EAE Jiang et al.,
Aboveground part, Culture method-+high Shangri-La County, Yunnan Province 2022
belowground part throughput sequencing
WAERCER B 25 i 4B R Firik P B TX 6 S A BEAF, 2016

Six sample sites in Aba Prefecture, Sichuan
Province

Endophytic Stem, leaf, flower, root Culture method
actinomyces

Liao et al.,
2016
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3 RE

AR SN - S S A R P9 A R 2 4D T A AN
B PHTT 10 AR AR IR FEUAS [R) DX ST R AR B A
PIAH ST, 38T T AR 35— TUE W0 BAE G R IS
PR, B TR SR AR RIS AL . SR, )
AE EL P AR PR L SR B AR K C R UEAE
IR B IVE Y o o A p R HE B VR AR o -1k
EY-TREE = Z AR R DL AR FEIZ 8 )
A PR AR IR 25 04 Bl 42 A W B W 2 T o7
ENEIES AT IR 7 ] o
3.0 WIEWEREFMAREREFSIRSET KHXERE

AR EE B Ry PR AR A (LR R A A5 4 S
Pk, 5 ARYR LB A AEAR R Z AL . ¥ AR
AR B A ) A A I — b B AR5, RV PR AR AT
PIH A ARBEAR T A M AR AR TR A = 5 5, A
TSI e i ZA i DA P AR %) 24 M A P P e 5 AR
(R TRTARAT P 5 4 il A P Az B HEST , IR R 3000 ok
P A4z A1 5E 5E (Vogelsang & Bever, 2009 ; Pinzone
etal.,2018) . AR 7 A5 1 IA 17 DA P AR L B ol L
MR A S H A A ] B4 A 56 2R A T i
S K, LASOZAE G Rl AR BEAR R )
H VA (Zhu et al., 2020) B 218 i E 3555043
J& R T ZEdE— 20 oY
3.2 BEMEYERSAEYSBEERERNER

IRFY K5 R T R R SR AEER
11 2 (Sun et al., 2009 ; Ma et al.,2020) , 1] + A G
PR SIS R SR BCE 55 . T
ERETTE Y i 5157 IR & &Y h A LY
JoT (1) W fif% A0 3% 4 16 B ik 7 (Zhang WP et al.,
2023) . AR EEME KM A A i 5 (Guo LZ et al.,
2022) A&7 K H B i (Sun et al., 2009) ,
LA AR 75 05 95 4 T RESE e I OV E I R R Ak
RSB b i 3 b R R 3R 53 B AR
XPAR R A A A ) 1 3 1) S T A R e — 20
Pk (HUE AR EE IR B P AR D A
TEREIR T 75 0 S AR % e FE LA IR B E R T4 W 53
375 (Sun et al., 2009 ) LA K AR 75 8 5 W06 4 504 K
FIEZIE (Guo Q et al.,2022) , A= MR 5 I5 4
S R DR SEH M ANE R, A5 T LU R
W2 TAEBRIER NS R TG IR EL
Bl B AR , LLSCE AT AT 5 i AR 1 43 A Rl
JR A A A A

3.3 EABYRN SHEY 18 RIS

P8 A AR 2R 3 DA R 5 0 e (R s DA HEL
it 1)+ HERE A P 5T, DT SRR A ) AR A
WEE . IREEGRIAR (JVE ) o0 CIE B IR BERE L
I I ) — 25340 (£ 2, 2011)  (H 24731 20078
FERAETIREEM R 73 W) (Cheng et al.,2022; Hu
et al.,2023) , W ARBE IR V5 10 53 fife 0 vh AR S B B
Gy RARACHUEE T ffEL > o Bl A i oE W 56
PIIX 2 SR T LA E I E N A -+
B I VR FH 7 T 4y T EE 22 {6 (Delory et al.,
2024). MW IEAEY S IR A -
T E RS BARE R, A B T e -
TR A FH e —Seufl: L i R 119 A8 A, 18 T 42 8 % S I3 Ak
o7 5 RN 7 ] R TR R ) o AR BEUE 75 WA B T 1Y)
WF5E R I T S BN RS IR
5 rh o 1 JE A AR 5T A R (A A A - 3 B A
FHXPAR A5 7E IR AL R o 5K ) BTk
34 FAREFHITIRE-REVEENTHAR

TIERL T S ] 2R VA A R AR A 45
SERUEYIRRE R S T A AR . o
7 PR A ] FH i b TR AR 10 ) e I 8, 2 S
(255255 ,2021) % 85 1 it 4 (Abiraami et al., 2020)
T2 A4 (Chevrette et al., 2022) WA F T4E R~ A
[ ERAC A A5 F T R & R AT 24 ThRE EAE R
B 20188  E @ RIET A 2D 68 (B M,
2022), KX e 2E AR RS GOk B B T
A W RETE ARG D BE A BRI OE R Y IR
T YR, AR A SRR P A AT T2 R e
T4 ARS8 7R A W ) 1 B 2 X T e TR
MR T RE A BB . B H R A2 E TR
A FEAE—SE Jy R , L3 2% FH B8 5, (0 R SR IA IR
AR S T RE 125 BT A SR R R G AR B
THAEY B S T RUE R TT & 0B 2 AR R
BEAH DG Y AR A2 A AR BB T 1)
3.5 EHESAARSMEDEARE

0 A A 0 S PR 2L R R AL A 1) 38— Bk )
W7 AV TR E KRR SR Y IR
FE9 8 D AEVRE o DA R B S5E Je 35 Jo 1 55 Jr TT H
PR BRI (R 7545,2023) . I 10 ZAERIRFRAN
PRAS [RHANE 2 W 4 (R 2EL R L 22 R L R T E 450
A TR AR (RS o b PG R K B 2
FAE A IR BN . Har, N T AR
RE UL D o EZE A 5 A AR ) e 5
A AR ) A e A T L 4R R T EE BRI (3R
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T, 2016) , R A AR B AR YA i U R AR
Pe AR A s DA IEA 25 i T AT i B A TR
AR IO TR o

£ % X Wt (References)

Abiraami TV, Singh S, Nain L. 2020. Soil metaproteomics as a tool for
monitoring functional microbial communities: promises and cha-
llenges. Reviews in Environmental Science and Bio-Technology,
19(1): 73-102

An DY. 2015. The morphological characteristics of Stellera chamae-
Jjasme and soil characteristics analysis in suitable area. Master
thesis. Beijing: Chinese Academy of Forestry (in Chinese) [ % 4¢
= . 2015, i A R BRI AR AR AR AR S TR TE A4 X 3Rt 2 BT
LU e A7 0 Qs | R A = Y 2 e T |

Chen C. 2022. Allelopathy of Stellera chamaejasme on Leymus chinen-
sis and its ecological effects in the degraded meadow steppe.
PhD thesis. Changchun: Northeast Normal University (in Chi-
nese) [FfR . 2022. JRFEXS 1Y A IS AR A mr f) 7
JE A S IR RO S0 KA RALIE R

Chen C, Xing F, Li Z, Zhang RH. 2023. Nitrogen addition changes the
allelopathic effects of the root leachate from the invasive weed
Stellera chamaejasme L. on a dominant grass in the Songnen
grassland. Journal of Plant Biology, 66(3): 243-255

Cheng JN. 2022. Effects of the rhizosphere microenvironment of
Stellera chamaejasme L. on its population expansion. Master
thesis. Lanzhou: Lanzhou University (in Chinese) [ 2 3% 7 .
2022. Hii T IR BE(Stellera chamaejasme L)FRPR{EIRIE X HAFRFE
PIRAYSZIABIT T . A28 30 22 22N R

Cheng JN, Jin H, Zhang JL, Xu ZX, Yang XY, Liu HY, Xu XX, Min D,
Lu DX, Qin B. 2022. Effects of allelochemicals, soil enzyme ac-
tivities, and environmental factors on rhizosphere soil microbial
community of Stellera chamaejasme L. along a growth-coverage
gradient. Microorganisms, 10(1): 158

Chevrette MG, Thomas CS, Hurley A, Rosario-Meléndez N, Sankaran
K, Tu YX, Hall A, Magesh S, Handelsman J. 2022. Microbiome
composition modulates secondary metabolism in a multispecies
bacterial community. Proceedings of the National Academy of
Sciences of the United States of America, 119(42): 2212930119

Cui HY, Yang XY, Lu DX, Jin H, Yan ZQ, Chen JX, Li XZ, Qin B.
2015. Isolation and characterization of bacteria from the rhizo-
sphere and bulk soil of Stellera chamaejasme L. Canadian Jour-
nal of Microbiology, 61(3): 171-181

Cui X. 2020. Effects of Stellera chamaejasme on vegetation and soil
characteristics of degraded grasslands. Master thesis. Changc-
hun: Northeast Normal University (in Chinese) [E 25 . 2020. A
BEAA ) iy 75 R 0 AR A B AR e N - SRR 2 .
P SC. KA ALK

Delory BM, Callaway RM, Semchenko M. 2024. A trait-based frame-
work linking the soil metabolome to plant-soil feedbacks. New
Phytologist, 241(5): 1910-1921

Guo LZ, Liu L, Meng HZ, Zhang L, Silva VJ, Zhao H, Wang K, He W,

Huang D. 2022. Biogeographic patterns of leaf element stoichi-
ometry of Stelera chamaejasme L. in degraded grasslands on In-
ner Mongolia Plateau and Qinghai-Tibetan Plateau. Plants, 11
(15): 1943

Guo LZ, Wang K. 2018. Research progress on biology and ecology of
Stellera chamaejasme L. Acta Agrestia Sinica, 26(3): 525-532
(in Chinese) [FFANER, T2 . 2018, B AR EELE Mp2p A 2205
HERE . FH2EAR, 26(3): 525-532]

Guo LZ, Zhao H, Zhai XJ, Wang KL, Liu L, Wang K, Huang D. 2021.
Study on life history traits of Stellera chamaejasme provide in-
sights into its control on degraded typical steppe. Journal of En-
vironmental Management, 291: 112716

Guo Q, Zhang RH, Li XL, Liu XW, Li YN, Xing F. 2022. Nitrogen ad-
dition overrides the effects of Stellera chamaejasme litter on the
growth of Leymus chinensis and its associated mycorrhizal
fungi. Journal of Plant Ecology, 15(5): 1007-1020

He JZ, Zhang LM. 2013. Key processes and microbial mechanisms of
soil nitrogen transformation. Microbiology China, 40(1): 98-108
(in Chinese) [B8 40 1F, TR . 2013, T340 AL AY SR
Yt FE AL . YA 4, 40(1): 98-108]

He W, Detheridge A, Liu YM, Wang L, Wei HC, Griffith GW, Scullion
J, Wei YH. 2019. Variation in soil fungal composition associated
with the invasion of Stellera chamaejasme L. in Qinghai-Tibet
Plateau grassland. Microorganisms, 7(12): 587

Hu HY, Sun HR, Wu JH, Liu JY, Jin H, Tao K. 2023. Response of bac-
terial community characteristics in the rhizosphere soil of
Stellera chamaejasme L. to its expansion on the Qinghai-Tibet
Plateau. Land Degradation & Development, 34(16): 5135-5151

Hu HY, Yang YZ, Li A, Zheng ZY, Zhang J, Liu JQ. 2022. Genomic di-
vergence of Stellera chamaejasme through local selection across
the Qinghai-Tibet Plateau and northern China. Molecular Ecol-
ogy, 31(18): 4782-4796

Huang JC, Zhang AH, Fu YS, Fang BS. 2022. Research progress in
construction of functional microbial communities. Synthetic Bi-
ology Journal, 3(1): 155-167 (in Chinese) [ #5143k, sk B2FE, £}
I, Il . 2022, UIREMETE A AR BETE LR . S R
2, 3(1): 155-167]

Ji'Y, Wu YP, Wang Y, Wang XQ, Liu XZ, Liu JB, Xiang MC. 2016.
Study on the efficiency of functional multi-microbial agent
against root-knot nematode Meloidogyne spp. on cucumber. Chi-
nese Journal of Biological Control, 32(4): 493-502 (in Chinese)
(B, R, EAL, BT, XA, XIER, 1m 475 . 2016.
RN A B E T R B 6 0 TR S5 2k A RFE . o 49
BG4, 32(4): 493-502]

Jiang YJ, Li QH, Mao WQ, Tang WT, White JF Jr., Li HY. 2022. Endo-
phytic bacterial community of Stellera chamaejasme L. and its
role in improving host plants’ competitiveness in grasslands. En-
vironmental Microbiology, 24(8): 3322-3333

Jin H, Yan ZQ, Liu Q, Yang XY, Chen JX, Qin B. 2013. Diversity and
dynamics of fungal endophytes in leaves, stems and roots of
Stellera chamaejasme L. in northwestern China. Antonie van

Leeuwenhoek, 104(6): 949-963



544 SRENERSE : IREEY TRV A A TS 1021

Jin H, Yang XY, Liu RT, Yan ZQ, Li XD, Li XZ, Su AX, Zhao YH, Qin
B. 2018. Bacterial community structure associated with the rhi-
zosphere soils and roots of Stellera chamaejasme L. along a Ti-
betan elevation gradient. Annals of Microbiology, 68(5): 273—
286

Jin H, Yang XY, Lu DX, Li CJ, Yan ZQ, Li XZ, Zeng LM, Qin B.
2015. Phylogenic diversity and tissue specificity of fungal endo-
phytes associated with the pharmaceutical plant, Stellera
chamaejasme L. revealed by a cultivation-independent approach.
Antonie van Leeuwenhoek, 108(4): 835-850

Jin H, Yang XY, Yan ZQ, Liu Q, Li XZ, Chen JX, Zhang DH, Zeng
LM, Qin B. 2014. Characterization of rhizosphere and endo-
phytic bacterial communities from leaves, stems and roots of me-
dicinal Stellera chamaejasme L. Systematic and Applied Micro-
biology, 37(5): 376-385

Li Y, Wu XJ, He ZB, Bei SK, Ma K, Peng JJ. 2021. Application of
metatranscriptomics in environmental microbial ecology. China
Environmental Science, 41(9): 4341-4348 (in Chinese) [ 2= %,
SN, BRI, DUKTE, Dhl, S5 . 2021, 5 e P AR B
BEfl AR AS A  ARHT  H EERETRLE, 41(9): 4341-4348]

Liao M, Zhang B, Fan ZH, Chen-Xiong CR, Zhang XP. 2016. Diver-
sity and anti-microbial activity of endophytic actinomycetes iso-
lated from Stellera chamaejasme sampled in Aba, Sichuan. Acta
Prataculturae Sinica, 25(3): 43-51 (in Chinese) [ B4, 5K ik, 76
HRE, R, S/, 2016, BTHUE AR 75 P 2B IR B 2 R
PRGN . FOl 2R, 25(3): 43-51]

Liu X, Guan HR, Wang TS, Meng D, Yang YF, Dai JK, Fan N, Guo B,
Fu YP, He W, et al. 2020. ScPNP-A, a plant natriuretic peptide
from Stellera chamaejasme, confers multiple stress tolerances in
Arabidopsis. Plant Physiology and Biochemistry, 149: 132-143

Ma JG, Bowatte S, Wang YF, Newton P, Hou FJ. 2020. Differences in
soil ammonia oxidizing bacterial communities under unpalatable
(Stellera chamaejasme L.) and palatable (Elymus nutans
Griseb.) plants growing on the Qinghai Tibetan Plateau. Soil Bi-
ology and Biochemistry, 144: 107779

McLeod ML, Cleveland CC, Lekberg Y, Maron JL, Philippot L, Bru D,
Callaway RM. 2016. Exotic invasive plants increase productiv-
ity, abundance of ammonia-oxidizing bacteria and nitrogen avail-
ability in intermountain grasslands. Journal of Ecology, 104(4):
994-1002

Meng HZ. 2022. Study on the interaction between the expansion of
Stellera chamaejasme L. and soil microorganisms in degraded
grassland. Master thesis. Xi’ an: Northwest University (in Chi-
nese) [ e . 2022, IBAL L JFURTEY 5K 5 LR P AR B
PERIWFE . 22 e 3. P22 PHE R

Meng HZ, Guo LZ, Shen FY, Li JH, Scullion J, He W. 2024. Grasses
and forbs respond differently to inoculation with Stellera
chamaejasme soil bota. Land Degradation & Development, https://
doi.org/10.1002/1dr.5255

Pan C. 2012. Morphological and molecular identification of endophytic
fungi strain C1Y74 from Stellera chamaejasme and degradation

on its host compounds. Master thesis. Yangling: Northwest A&F

University (in Chinese) [i#2 . 2012. B &R 8 9 /E HE C1Y74
BT AR5 S RO i 2 I BRARAE T A2 385
Y PUALARMBHE ]

Pinzone P, Potts D, Pettibone G, Warren R. 2018. Do novel weapons
that degrade mycorrhizal mutualisms promote species invasion?
Plant Ecology, 219(5): 539-548

Ribeiro PCD, Menendez E, da Silva DL, Bonieck D, Ramirez-Bahena
MH, Resende-Stoianoff MA, Peix A, Velazquez E, Mateos PF,
Scotti MR. 2017. Invasion of the Brazilian campo rupestre by
the exotic grass Melinis minutiflora is driven by the high soil N
availability and changes in the N cycle. Science of the Total En-
vironment, 577: 202-211

Song ML, Wang YQ, Bao GS, Yin YL, Liu SC, Yang YW, Yang M,
Wang HS. 2018. Effect of different management methods on the
community structure and forage quality in Stellera-dominated
degraded grassland. Pratacultural Science, 35(10): 2318-2326
(in Chinese) [ARH#§#y, T 138, fuAR A4, FHEmn, X140, 4
R, B, T4 . 2018, N [] FEHb A BRAE Tl X AR 27 AR Ak bt
B 25 SCBORE T BT 52 . BB, 35(10): 2318-2326]

Sun G. 2008. Effects of Stellera chamaejasme L. on carbon and nitro-
gen cycles in growing and non-growing season and its pollen al-
lelopathy on a high-frigid meadow. PhD thesis. Chengdu: Chi-
nese Academy of Sciences (in Chinese) [#IB¥ . 2008. Hij 7 JK ¢
(Stellera chamaejasme L)% i FE B f) Z 48 AL KRR K =0y
B EAE R 5200 e HAE R RISV, . W24 0 3. - o
LB

Sun G, Luo P, Wu N, Qiu PF, Gao YH, Chen H, Shi FS. 2009. Stellera
chamaejasme L. increases soil N availability, turnover rates and
microbial biomass in an alpine meadow ecosystem on the east-
ern Tibetan Plateau of China. Soil Biology and Biochemistry, 41
(1): 86-91

Sun TS. 2013. The effects of dispersion of Stellera chamaejasme L.
population on soil nutrient availability of grassland. Master the-
sis. Shenyang: Northeast University (in Chinese) [#h K& . 2013.
B By A AR EE AT IO 3SR A R RS L
WSC. EBH: ARAE R

Tang WT, Gong WI, Xiao RT, Mao WQ, Zhao LZ, Song JZ, Awais M,
Ji XL, Li HY. 2023. Endophytic fungal community of Stellera
chamaejasme L. and its possible role in improving host plants’
ecological flexibility in degraded grasslands. Journal of Fungi, 9
(4): 465

Trivedi P, Batista BD, Bazany KE, Singh BK. 2022. Plant-microbiome
interactions under a changing world: responses, consequences
and perspectives. New Phytologist, 234(6): 1951-1959

Trivedi P, Leach JE, Tringe SG, Sa TM, Singh BK. 2020. Plant-
microbiome interactions: from community assembly to plant
health. Nature Reviews Microbiology, 18(11): 607-621

Vogelsang KM, Bever JD. 2009. Mycorrhizal densities decline in asso-
ciation with nonnative plants and contribute to plant invasion.
Ecology, 90(2): 399-407

Wang H. 2011. The study on Stellera chamaejasme allelopathic way
and strength. Master thesis. Hohhot: Inner Mongolia Agricul-



1022 7/

%

Eiad Ejid 514

tural University (in Chinese) [ 125 . 2011. SR 7 fLIEAE FH gk
TG REERYAITAY . WA 00 3C . RIS S8t Rl ]

Wang H. 2016. Isolation and identification of fungal endophytes of
Stellera chamaejasme L. and testing for flavonoids produced
through fermentation. Master thesis. Yangling: Northwest A&F
University (in Chinese) [ XK. 2016. Hi B iR B PN 4= L 43 B %
S5 T T ) R (R ARG . A2 R S A P AL ARAREY
SN

Wang R, Huang ZC, Xia JQ, Li YB, Li JX, Zhang B. 2023. Effects of
Stellera chamaejasme settlement on pH and chemical nutrient
contents of root-zone soil in alpine meadows. Pratacultural Sci-
ence, 40(7): 1720-1728 (in Chinese) [{E%5, tho% 5, Hlom, 728
T, AERR, SR . 2023, o S ) JR 4 F X AR X B
pHAEZEFEITHYSEM . FOl R, 40(7): 1720-1728]

Wang WT, Wang SF, Zhang W. 2019. Prediction of the potential geo-
graphical distribution of Stellera chamaejasme under climate
change in China based on maximum entropy method. Journal of
Plant Protection, 46(1): 136-141 (in Chinese) [ T 3C#5, T iU,
K . 2019, H T R 7 R M AR US4 N IR FEAE T
TESTAT RN . HE ORI 2441, 46(1): 136-141]

Wang YN. 2022. Effects of Stellera chamaejasme on soil physical and
chemical characteristics and microbial community characteris-
tics in different grassland habitats. Master thesis. Changchun:
Northeast Normal University (in Chinese) [ -V ## . 2022. A~ [d]
B AR AR T AR R U R TR (45 ) 3
LB KR KAL)

Xing F, Guo JX, Wang K. 2005. Study on the demography of reproduc-
tive modulars and reproductive allocation of a Stellera chamae-
Jasme population. Acta Pratacultural Science, 14(4): 111-115 (in
Chinese) [JI 45, SP4k5, T3 . 2005. AR 75 B0 RFA: 58 44 F 50
FRES AR AR E DEIY . Bl 2=, 14(4): 111-115]

Yang GD. 2009. Research in the degradation of Stellera chamaejasme
L’ s composition by its endophytic fungi. Master thesis. Yan-
gling: Northwest A&F University (in Chinese) [4% [F #5 . 2009.

Fit 7 AR A A TR0 SRR A I B PR T B WS . A2 {6
W3 PUALRMBHE )

Yang SS, Sun JY, Liu C, Li SY, Wang C, Wei GH, Chen C, Chen WM.
2024. Stellera chamaejasme expansion promotes the restoration
of soil microbial diversity and ecosystem multifunctionality in
degraded grasslands. Catena, 241: 108020

Zeng Q, Xiong C, Yin M, Ge AH, Han LL, Zhang LM. 2023. Research
progress on ecological functions and community assembly of
plant microbiomes. Biodiversity Science, 31(4): 186-202 (in
Chinese) [ 75, &M, TV, 55200, i i, SKANAG . 2023, 45
WRCE ARSI SRR A BRI SRR . A= R,
31(4): 186-202]

Zhang B, Sun SF, Luo WL, Li JX, Fang QG, Zhang DG, Hu GX. 2021.
A new brood-pollination mutualism between Stellera chamae-
Jjasme and flower thrips Frankliniella intonsa. BMC Plant Biol-
ogy, 21(1): 562

Zhang RH, Qu SM, Zhang B, Gao Y, Xing F. 2023. Interactive effects
between the invasive weed Stellera chamaejasme and grass: can
arbuscular mycorrhizal fungi and fungal pathogens coregulate in-
terspecific relationships? Frontiers in Microbiology, 14: 1236891

Zhang WP, Fornara D, Yang H, Yu RP, Callaway RM, Li L. 2023. Plant
litter strengthens positive biodiversity-ecosystem functioning re-
lationships over time. Trends in Ecology & Evolution, 38(5):
473-484

Zhang Y, Cui ZB, Wang TT, Cao CY. 2021. Expansion of native plant
Stellera chamaejasme L. alters the structure of soil diazotrophic
community in a salinized meadow grassland, Northeast China.
Agronomy, 11(10): 2085

Zhu XR, Li XT, Xing F, Chen C, Huang GH, Gao Y. 2020. Interaction
between root exudates of the poisonous plant Stellera chamae-
Jjasme L. and arbuscular mycorrhizal fungi on the growth of Ley-

mus chinensis (Trin.) Tzvel. Microorganisms, 8(3): 364

(FrAEsn 4 5= £ 4R)



