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Abstract: Leucaena leucocephala is a major invasive alien tree species in the rocky desertification areas of
Southwest China. To evaluate its impact on the direct-seeding afforestation of the rare and endangered
native species Malania oleifera, field and pot experiments were conducted. The study examined seed
germination and seedling growth characteristics of Malania oleifera under different microenvironments:
beneath Leucaena leucocephala canopies in the field, and in pot cultures containing leaf litter of Leucaena
leucocephala , dried roots, live plants only, live plants plus leaf litter, and untreated controls. The results
showed that Leucaena leucocephala live plant, leaf litter, and dried roots had little effect on seed germina-
tion, with no significant differences in germination rates between the field and pot experiments compared
to open areas or controls. However, Leucaena leucocephala plants significantly inhibited seedling survival
and growth. Beneath its canopy, Malania oleifera seedlings exhibited significantly lower survival rates,
average height, and basal diameter compared to those outside the canopy (p<C0.05), with survival drop-
ping as low as 7. 6% under the canopy compared with 65.1% outside. In contrast, leaf litter and dried
roots showed no significant effects on seedling survival and even showed some promoting effects on certain
growth traits. Based on these findings, the negative effect on Malania oleifera seedlings is primarily
attributed to the living Leucaena leucocephala plants. Therefore, it is recommended to avoid planting
under the canopy of Leucaena leucocephala during direct seeding or seedling transplantation of Malania
oleifera , and instead choose areas outside the canopy to reduce the risk of ecological inhibition.
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BRGEM BT Mm@ SR AR T AR ESREEWMIEE, B, [R5 (Prax-
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FEW R ™ B R . AR AR BT HON IR AR AR A R G MRS E R L AR W) 2 RE 1 AR S T RE A TR KRG
PRET L AR W Xk AR ) B A S AR s, ©O R AR S R G W A B T R R R, B T
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GV AR A | VG R AT X RIR ™ 328 b A5 A 08 A I s 5 — D, AR O A 2 BR B 4 AS R B i
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(Brassica pekinensis) 3 FAEYIFNF 8 & FIAR 28 A2 K 58 10 A0 B VE RN RR 500 SR, R 0 Xof JH Al A 40 1) 52 i)
AR TACIEAE T, HL 88 B A% Sl 45 F T I 25 B EOPK R DG IR B8, AT A5 Jo] S A ) 77 2B Dl 5 A R A 2542
M5E s IR, AR B R 5 A A W 7 AR BRI K G L SR 00 SR BRI SE G . T AE R Y B A WLER
W WA WA E VIR A AL X C B e P S, HOE 2 B, A VR W i R R e R T TR R 0RO
RO i R R, AR e e 2 1 0 5 S A o BE S My R A AR G TR R TS R A AL X, DU S WO IR RN
TAERET o il A7 AR W) M 22 AP 7 J2 U B — S (R, VR A 0 A A IR 55 T RE AR . TR AR A
JCHVEE P 235 46 45 75 T o 2 AN At R Bl it o A8 I 40 B F 5 5 B AR 5 W A e Ak 3 B b A 4 I I
B FR TR G ORT — LA 0 R Tl LA 50 i ) A0 o A5, DR T A e AR R e I S S R R

F 3k R (Malania oleifera) 3k F R A H0 50 @ AL 9 M E R ZE SRR, FEK O R, B H
MR SR Z EANE, B TEMB M, AL vE B g 0T A b X2 A 2R 20 A . 3 M X A AR AR A IR B 1Y
BCURIE LR o AR, A 25 A 7 Sk R B A MG A e s T i DR A O AR B AP R AR AR W K A TE Y
BT WSS SRS R, Xe A R M s Sk R R E S HIAE I Z B OC R . H AT
RA VRIS o I 1] T B 4 G R B g Sk SRAE AT AL X B % 3 AR T H A9 52 PRACR 5 UBOTAS

AT LA VY 1 B A AR X WIESE RS G i i B AMA S 5 AR . R GV R G WO T Sk 2R B T
KRG A A B R TR H B G R BR R () A 7 ) R B L AR 45D 0 e Sk R A A AR T AL AR, 1A
Lo Sk SRR BT IR G BEA A A9 BRORG . 5 R Oh Ar BLAL B IX A A B B2 S T g 2 B RIS S . AR BT
FERS T A7 Ak DX 3 A A R 7 PR W ) AR S AR S IR XU . PRI R LR L (2 SRR Y 2 KR A
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1 #R5FEZE
1.1 HREBR

TG 3 g B A 1 A i R R B A M6 AR 2 42 a6 R PR 2 R U ) W ¥ 43 o I 23 il A ) P PR Tl
RAL Bl e b W i 1 Y58 A 25 T R X (RTAR I T /R Y 1K, 23°23'N, 107°23"E) AL M 49l (25°01' N,
11017 E)#EAT o AT 7% 3 DXy b A5 A 700 (1 e 7 40 0 A 3o b 0 A IX, i Xl 1 R A S 51 R R S 1 A
SRYHL, BT A A — B AR B ORE TS . e TR Y XL AR A VL A JE R O B 2 KU AR
SR 19, 1~22 °C, M IR 38. 8 C L MHRARIE — 1.3 'C. KT F 10 CHRERUR 7 465. 6 °C; 1%
KA1 369.9 mm, 5—8 A MAKEL FEMKEMN 70%, 19 A FBAE 4 FFEKEALL 5AFBKER
30 %, B 5RIRK S LG B g AT, R ARAE A Bl 7 T VE AR AR T AR E Ll B, JE b ARG 2 KU, 4R
PR 19,2 °C L F® A (L DR 8. 4 C L, I (7 D PR 28. 4 °C L Bt R 40 C L )
Wil —6 C, KT%T 10 CHAFERIR 5 955.3 C; 4EFE/KE 1 865. 7 mm, 4EH MR IE 78% .
1.2 Wit 5RE
1.2.1 % shiki

P b B AE e R Ju XA B, S H 2005 AR FERF TR B . Bl g, B 22°~25°, RN AR
ARt DAamthE, SEA30%, KEEARL 35 cm, AR T 2006 4 3 Al A LEMIFCIE
i, — R BB G B AR VR . PR IEAR 7,33 em, SFHIRRES 3. 05 m., SFHEIE 2. 08 m X 2. 19 m, i N
WY E 0.25~1.60 m, F¥HEL 65%, FEAE KHLE (Eupatorium odoratum) . % T (Microstegi-
um vagans) . KKE (Arthraxon hispidus) . T H 6 (Senecio scandens) . Bk (Nephrolepis auriculata) . .75
LB AT CAlchornea trewioides) \ 8 R B (Eupatorium catarium) . 257 ( Neyraudia reynaudiana) . LI B
(Bauhinia aurea) Ml =W Y5t 5 (Bidens pilosa) 5 . 16wk R B0 71T, DA J7 204 W 2R 4R 5 00E
TR, JFE 20124 5 A2 11 A AWK,

2013 4E 3 AN AD, B i R & B a5 Sk R A T 2B BP (170 DAL B, i S R . #R R OR L XTE
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¥R 20~25 cm, B EHEE 4~5 em, BOOREM T 1R, B A 2 M. O FHA O THREASRE T
(YH) . DIBEAS 53 o 355 /N X (AL 3~4 m®) 5 @ A0 /AL T 5 Ab 25 b ey N T3 o V8 200 A 9 17 1
KD), DL 1~2 A5 MR8 /X CATR 3~4 m?) . Bk 5 /NX HIG T 6 ~8 ki, ML 8 MEH .,
0 UL I A ), o TR R AR A . xR Sk R OR HEAT B LR AE . 2013 4F 6 I R RIS A
B & B R g T AR D . AR 6 AL 9 AR 12 A 2 BRI 896 R ORS BE 0. 1 em) AR i b R RO
FE 0.01 mm) il & #5 B I FE R 09 AR & R AR

6 B8 K A IR I 2 2 B AE 2013 4E 7 H b A 2013 4E 11— 12 H ik fr, SeMRA A &8 [ 3h &
BHCF BT (VICTORI010A A, BRI A & B F R AR A RD FHERA 11: 00—13: 00, 434
T 5 AR A W e B el A s i B M T 1 m b O RGBS R PR R R R et A 2 Ml (BB B B e A GRS
T 1 m) S BEHLIERE 5~6 A CBCEYE . FRD . LA sR R B3, 30 MR I G £ 55 9 231
ARAL 2= R, JTE SR A 100 em® BRJ) %, R0 E H e L SFL B R R R OK B AR AR AR R OA
FEWE pH E AL . AL & & (EHREMEE L Mg 245 ECEMEFRE . &
W d CHHBE T LE 1) R4 B0 3 o (NaOH M5 Rl I O6 BE VR S48 br . SRR B RERT, DL AN 73 1 oy
BURE R IE, W BRI 2 . R 100 em® R JJ3ETFHLR T 0~1 em A4EECA T LB 1 A4, T E +
HEAS T . RVFL B R R R K B AE s fheE RO E . B A I BEALE R 3~4 AR, REH R
T1~15 ecm WEMLE, BRAFRAEL 500 g, ATME pHME., AILESTE . 28 SR, &S E.
YRR .
1.2.2 ZHXE

AR LA B A A 48 (ELAR 80 em (5 60 cm) S 488, 48 N 56 A DR AR 9y [l B 30 25 05 L i 425 BB 1Y
S K AR 25. 03 %, AN LR E AN 43 cm) , JEE 5 AL IE . D B A O Y HL A RS A
750 g(ZY); @ BASHIHUR AR TR 1500 g(GG) s @ F4%H LM 1 FRAR A W, “F MR E 2.1 m, FH3E
1 3.43 em(Z2); @ FASTEAE 1 MRAR & WO Bl BUER & R B 750 g RERLEFAMA S . ZK) s © FER A8 N BE
ARFEAE R A AR 5 A Bl R A WA A B AR (25 (X IR, CKD . 2015 4R 1 H 17 H % 21 H 58 L Hek
85 A WEEHE . DL BORAS R AR 4 Al CRE IR B + 2RI T 5 em) s BENGHE 5 4% G E &) I
I ACHES & 1 47, AT MIBE 40 em, 2015 4F 3 A 18 H, DARERHASHG S S, 784, M. 16, b4 A=
A8 5% 2 A R AR A 1 RSk R AR T 2RI 170 ), IR 4~5 em, 4% 4 k0, WIEFR H T 4R,
2 d MEEAGETE 1 KGRk R F RGN, P FEFVIRZERE 0.5 em KDL i, HEHL 5 K
(10 OTFFFLEZENIE. 6 A 22 H, X5k RO AR 4 BROGRIA A4S, £ RS A A B 8% Fh . K/NAH
VT AYASSE Y, M ARAS AT MBGAE) 4 k. 2015 483 AE 12 A, BRIEW BEARK MR AN, X35k R 4w A it
FibnHAUEAE . B H T A) (L1 H BRI 20 00 A AR 2 RORT 8 58 0% A 5 RO ek 45 BT A R Y PR R 3k AR
2015 4F 12 A 17 H, FIFE #2028 R @ X (RS SPAD-502, K5 0. D& M A SPAD {8, EI7E&A Ik
WERRE L RIS EEE 1 ANE A IR L JOR RE R BCA R, B BEALINE 5~ 6 AN g I HCE
B, SRJEHE 0 B9 R e g s, HAE 5 20 d A (LS Li-3000A, AFHE 0. 01 em®) & — & 540t i
1A, JFAE 70 CHER LT 48 h 5 B F 437 K F (METTLER-AE240, KB 0. 000 1 @) FRECEAN I J 5
=, DHSRE I E (mg/em®) ,
1.3 HE\EHH

R G AT R L R A W R A R L AR R AR R P A Sk Sk SR A AR K R R, R R G A 4 VR &R B
(RID"™, RIT i+t B AR N .

Xy — X,
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IR BEZH B 28 s RIT BWUEE N[ — 1, 1], RIT=>0 MR AHARAE F 2 B 200 » BIVAR & WOhE bk . A
A P T R 45 %o 7 Sk SR 4 i A K B R HEVE T s RIT<<0 o A AT AH AR A & 5 0007 . BIVAR & WA ik . Al L
I R M 25 06 o Sk SR A AR K AFAE IR . RIT “a Xt (i ok, 6 BHAR A& WOAE Bk o RS0 0 1 48 45 1) 4 1k
A FH S AR A R R

B o B R SPSS 19. 0 8%, 2 E R Origin 2021 52 i, i FH 8 R E 5 225007 0 1) Eb 45 87 A 56
MR Z [0 22 5, R ] LSD B F MR L, p=0.05,

2 HREHSH

2.1 SRERXRBETHMEISHALRR LEERE S
e (£ D, ARAENGE T (YH) FEHECE R 58.91%, SHEAASH (KD ZRAHITFEL (p<
0.01), FRUITECHBRZUE Zx, HA WO e RE % W % FEIE TOLIREE . 78 RIEMER I i, WEWE T 5
WA e R E . BALEEE . pHE., AL S &2, 22452, @S EMael S 2 68is L2 R I5
TR S, A H R K i 7E e T 3w T A s b . R WA A WX et T - 38 0 4 B IR B R B — o 1Y el

YERT s ABXE 22 PR B s AR T
F1 RERTETMBEIINZHARLBR T BEBH R LR

Py ERE i%@i/ BALBRE/  EERKRE/ . HRA R/ 2AGH LuER 4f
% (geem ) % (grkg ) % % %
A7 i 100.00 14140.01  50.95+4.77  250.22+26.96 6.924+0.16  4.46+0.35  0.2840.04  0.05+0.01  0.04+0.00

o
e

/

=

BAVET 58.91413.40  1.3640.07  55.3241.20 297.97+21.64 6.83+0.33 3.86+0.11  0.2440.03  0.0520.01  0.05%0.01

P * % NS NS * NS NS NS NS NS

Ve ow o, BRIFRARE p<0.01, p<0.05 KFHGHER X NS FRELHHE L, T,
2.2 ®FHE

B AMR I (E Ta) B 7 & R EME 50 66. 3% (KD)FI 70. 7% (YH) . AN[RIALH 2 0] 22 34 G2
B, AR (B I FERERIE S 64 d(5 A 20 EOFFIFIRIT &, 25 84 d(6 H 9 HOZ5H, Frenf 4y
20 d, Bl 78 &R FEHEMNKRBMER N GG, ZZ, CK, ZK, ZY., BT ZK i Z R B E /N T GG(p<
0. 05) 4k, AR AL B 22 (0] 22 2 o gt it 22 . A1 P33 & RECh 70~74. 3 d(8 10), H ZY 5 CK.,
IY 5 727 Z M ERA G X (p<<0.05), HABAREZ 0] 2% K¢ X (p=>0.05),

120 120 100 -
ab b
a ab a
- L — a
100 . . 100 EL[ b 80_{ ab % i&
< 80F T o 80F I EIE 5_[
S < £ 6ok
# i K
ﬁ 60} ﬁ 60 ﬁ
N N N 40F
& a0} & 40f =
20} 20} 20F
0 0 0
KD YH CK GG 7Y 77 7K CK GG 7Y 77 7K
a. FIMNALE b. ZHIAE c. ALK

* FARN TR /NG SBR[ b B 2 i) 28 53 A e i 0 L (p<<0. 05) . T,
B1 HFARTWFHELE
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2.3 HEBESEK

20134F 6 H. 9 H. 12 A, BFAMAE (B 220 B4 B UG R HE 28 TR, Horb 2013 4F 9 A f 12 H AR
b B 2 ] 25 AT BT L (p<<0.05) . A A (KDY AR H, 4R A WO T (YHD B 4h i 8 T- R 3 5
HAE 2013 4 9 AR 12 H 0 BTG 253 54Xy 36. 200 F1 7.6 6, 1M jid A1 25 4 W) 3k 3] 85. 3% Fl 65. 120, 7
AR (| 2b) L 201548 7 A2 12 H, GG, ZY Al CK (1 4 1 s R IEEA ERF AL, SEW e
95% A E HWIPIZ 18] 22 % LG it 24 8 . Wi ZZ 1 ZK W $52E F . 2015 4F 12 A B4 9040 K 15 % i
10%., MEMNSHE 12 Y5 GG, ZY #1 CK 2 R A G = E L (p<<0.05) . MK, @KLK L)
HAET e R RAEAE 6 H 23 H(ZK), MisET-meide o H b, ), s 25 R, 76 W& WO #k 1Y
Y6 AL B b, RSk R AN SO T R AR R, T b a0 Ak B Y BE T R A AR, U B AR S R R R A Sk SR 4l B
AL H R A A

2013 4F 6 HE 12 H ., BpAhBUI0 (0 2h 1 bk 30 & ML A2 3 e i MR, (H R M KD KF YH
MR, b 10—12 A YH (M dk @38 508 (8, 32 %2 s B2 06k A7 6 40 1 38 & A5 AS TR) R R 1 A A
EAFRI T, 201546 AFE 12 A, CK. GG F ZY 3 > ib B i bk &5 4 5 B0 T R, 17 2 72 406 8 Bk
HHEAE 8 H(ZY) M 9 AH(CK M GG, ZZ 1 ZY ikkm s N 7 A% 9 HZE M F M, 10 A BrlH gt
FEILAE 12 AR E TR, RAMERKREHINES A, Mo HE 12 ABRE FH, EEERANL
HAE8 HE 9 HYM T L, AR R BAAS . T 10 7 6 F7 06 #8932 1 0 A B ST B R
il kv 3 R R BN IE(E (E 3) .

A KD KXY YH Bk [ Jee [zy [ l7zz 247k
120; NS . 120¢
T % ab a a a a a
T a a a a a a a a a a
100 100} % —1[ %
N 7 b
o 80 < s 80 7 T
B 60 K X i 6o
= = 7
g 40 < = 40t b b b
b b b
20 20¢ 7
0 0
6 9 12 7 8 9 10 12
A A
a. FFHMAES b. AL

B2 FkRYEHRERDS

2.4 ZhER

TERF AR, RS WOE T CYHD 5 Sk R4 8 B 8k i . P B4R 3 /0 T b 23 i (KD) H.22 54 4t
228 X (p<20.05) (5 2) . HARXTARABVE I 250 (RID 4F 5139 —0. 20 F1—0. 33, B4 Wt 5 3k 5 4 i A=
KRB G A8 FARRXE T GG R ZY b B Sk 5 40 B A7 S bk s AP S AR R F CKL i Z2Y
(P 28k 5 CK 22 547 GEiH 2 1 L (p<<0. 05) 5 ZZ Rl ZK ¥ 2y bk i RF- By A2 39/ T CKL P P31k
B LA T 22 09 #9342 15 CK 1925 5341 Ge 12 8 X (p=20. 05) . RIT FFTHELE S R . HUA 4T HUM A Kt
X i She S 4y V9 RE S AR A4 D TEZEO8E CRTT =00 o T AR WCAR R DU Sk B3 38 1 (RIT<<0) . b GG R ZY
A SPAD fi A B AL KT CK, Horh ZY #nt - SPAD . BBl CK 122 S84 Gt 2F i X
(p<C0.05), GG FI ZY WM E/NTF CK HHHE Z W22 54 %28 L (p<<0.05),



% 6 2 T, . RA D ENREANZED RS RS F LR AFBENRG YA 7
—/—KD —J— YH —— CK —0O— GG
60 1 20 AD—72y —¥—77 —%k— 7K
15t
40
10
§ 20 f . st
I 3
L 1]
I 2l or
% 0 fir
' |
720 -
,10 L
40 6 9 12 R 8 9 10 12
A% A%
a. FHNRLE b, &%
—A—KD —— YH —M— CK —0O— GG
6 Lor —A— 7y —¥—77 —%— 7K
3 08}
| g
g = 0.6}
¥ s =
= H
H hal
B W 04t
2 L
L 02}
0 0
6 9 12
A%
c. ¥R d. &Zfiie
B3 FEROEEKRIS
R2 mERHEHER
Btk R/ T A/ BT AR/ et/
B 4b " RII - RII W SPAD ff ? 7
cm mm cm” (mg e+ cm °)
B AR 5
KD 44.70410.10a  0.00 7.25+1.99a 0. 00 — — —
YH 30.0045.70b  —0. 20 3.63+3.64b —0.33 — — —
AR
CK 31.5047. 40a 0. 00 6.46+1.10ab 0. 00 31.8044.60a 16.50+5.05a  1.5240.00a
GG 31. 70+5. 30a 0. 00 6.93-+0. 88b 0.04  32.8045.10ab 18.6345.95ab  1.424+0.00b
7Y 37.20=+5. 90b 0.08 7.07+1.21b 0. 05 34.80+6.20b 20.47+6.13b  1.29-40.00c
77 25.00+4.20c —0.12 4.2040.54c —0.21 — — —
ZK 20.6041.30c —0.21 5.144+0.6lac  —0.11 — — —

IE: KD, YH. ZZ, ZK 4b B R0 5 00 i )y AR 61 % 8 208 W % 4 i 3 S 3000 B B9 bR v, e 0 4 i - SPAD fHL,

- T R L
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3 WiE5%®R
3.1 WHig

R 405 A R =2 ) A M A PR S WA ) VA S M E B D R L XA 2 R . LR
Ykt T 2P VR BB R B A F R S R R IR AR 3 ROE R NE AR SRR R,
AZH X A CH AR YD A TR £ 5 AR AR R L BB L AR
Jo Ho A A B B S 3G L AR B S S IR A O T Sk SRR T B & R4 1R [ B B A T R A — R
M, X — BRI T B A O T Sk R A A FOAE A E et s S . Bk UL, B U Y T R R bR
il s R AR 5 Sk R K I B S A AR A BRI T RE R PR Dy Sk R AE DT R B BOAR R 4 A
BATJay BRAE » %A e S5 0 F0RRBE IR, o T B S R 5 U S % A I R T ) A 2 ) B A SIS R Uk B OS2 LA
X Sk AR B R VR T L AR, MRSk R AL AR R AR R PR S AR R A I
BRI T P ) Jo k) i Sk SR )y R B BT A 4 P 3 SR e O B AT RE R IR 1 NS 4l A R i) A
TR BT s AL Z T o HE AR R i T AR 3 0 A Dy BRI AN IR, TR — e R B HE TR
ARG A X R BT Ak AR R SR P S — B AT AR SE A R, AR T LR U A 2 A
Zhang % (RIFGE E— 25 SRR T _EaROLE AT R IR (Eucaly prus sp. ) BIARAE AL 9% 9 % 4 (Castan-
opsis chinensis) . WWFLH (Elaeocarpus sylvestris) I (Liquidambar formosana) W #0952 0 4 5, 15
AP SRR A D A 280 SR o BB AR 60 T FH X G2 0 R P R T A 1) A= A B B, RIS ] — g o 7= A ) A IR I, o ] g
X AW R G AR AR E L ORI B RON . XHR A TR A A SR A PR S B 7 A B R Ak R
VE I 22 4 B 520, B A TR 5 Sk SR 17 2 57 09 i B A o 35 v 19 10 B R O o — D il s 2 3R Bk R R
JRE B L A R AL R B MR 1 2 2 A X AR AR R G A A B 5 A W 22 R M 1 5 T, B D A
Yy T 0 A= i B B8 AS () A 6]

AH OGS BRUE W o AR A AR A 2 3B Ak AR 25 AR e At A i A= B8 i DL I SR B AL, (0 AR ML) A7 A
TR b A T i S5 Rt 5 e R R A0 R R L SR T B A SRR LR g T A A R A P R AR S R G P W 1]
R AR 0 S T X T L A 0 R R A A R . W R I AE AL L E SR Y L R R R
BRI Z R, AR EARN R T A 45k . WS ks E N A R TR A B, DRI R
B2 1) R Ay WA B R L R R TR A o A o R R R B OB Y S B R AR 2 — X S R T
e A W A R R TR A Y AR g & B A R R X AR Sk R A B S AR K A B
A0 20 o R A U A 3 AT 1V AR 0T R 5 AR R A I W B VIR G . AN AR i B 5T & B o A AR R 2
PREVBNT AN [ A ) & 2 R0 AR R B s e B A B A v TP AR R 0 06 ) A AT VA B X R A T N 4k 4 A
T B A — 2 AR BEAE (L BE 2 Ve B B0, e i R B AR . Sl ARG AR R 4 I W AT g
AR E AL BT, xS B A R R B e MR, BEAE W R AR S R A R ARG, AT R
W) T R A K L A, BR AR AL AR A A 2 B AR B A VR T e BE L AR A B e
SRR SR R A R e AN A B, HE RS, EOCRBAL. B AT O RA,
T 410 1 58 T B G P Y A VR P R g i A T RV a3 A AR e JHE B AR A R SR R AR F
K ORTE WK AR ZE K IR, RS Y5 W i B R RN A3 A B T A R AR i R EIE ),
il 4 ) A K B 3 A R AR

L5 bR, HRE WO R Sk R A B AR A R 2 I R SRR R S5 2R . A A S ) AP i A R e
TEG IR — B F T K BUAR A 0T b BTS2 I il Sk SR AR, HRBR 1 0 — R O R 1 T, E A
AE 9 4 HE BR LA PR K - 1 52 e, A, RlAS T AR Ak A 3R B BT A S R B 1) 156 WA A T
RER T 15 AR 2R 23 WA VB TE AL e T . PRt 78 AR 2SR A 52 B vy o 7 AT AR 45 0 iy R 118 T TR 280 (2 - 1 kg



% 6 4 FHA, F BV BEHMRAREDRE R AR LB ARG A 9

R FI7K b AR ) 5 X 4 2 A b ) o A g 3 VR . e SO o R AR SO A B L Sl A Z HER Y A A
B SRR A WA A R B B R AT B RS R, LUl A X AR -k A T A BT R L S X RN 2R A
B, ] LAUSE A O A AR G A= A5 T Be ] I g5 /AR X e 55 A 2P Y T, HESh AR SR AR .
3.2 it

ARBEFEIE R TS VO 3RSk R A L . AFSTE R AR B . B S WCORE PR I A e Sk 2R Al
AR, BFANE T 4 s R AR T A A AR T R T R O 3 B O A VR 32 BRORTAR 2 %
KI5 4, WTEAL B i 2 5, D, 76 A7 A0 DR B R A2 e s A 00 S SR 3a R ™ At 100 i 4R
BWGE R B A D, PR E . MR SO L . SR BN, T IR R MEY LIRS R 5
AL R 410 ) DRI 1) 1 08 45 3, A BIF 5 mT Ay W SO AR M 383 2 25 R e A8 S A A 0 AL T % DX S A 2 2 A A A i A
BEA AR

SE K

(1] BRI, Rl (4En], % DAY ZHEESICREDAR: SR SRS [T £WEHME, 2024, 321D : 91-112.

[2] WANG J X, ZHAO M, ZHANG ] E, et al. Characterization and Utilization of Biochars Derived from Five Invasive
Plant Species Bidens Pilosa L. , Praxelis Clematidea, Ipomoea Cairica, Mikania Micrantha and Lantana gamara L. for
Cd*" and Cu®” Removal [J]. Journal of Environmental Management, 2021, 280: 111746.

[3] NEGESSE Z. PAN K W, GUADIE A, et al. Plant Invasions Alter Soil Biota and Microbial Activities: A Global Meta-
Analysis [J]. Plant and Soil, 2025, 513(1): 1031-1050.

(4] Bw. ShRAEM ARSI ARG . ZMERBZ . ZROPIR S5%E400 (D). B, &R, 2007.

(5] Wf&FME, &2, HAEK R A RIS b [ 50 L 3 s nsgmg ()], A BB, 2024, 33(10): 1516-1524.

(6] ki, Daiss, XA, 5. ARl T RXISRMEY ARIORITAL [J]. B A S ¥4, 2024, 35(1): 73-79.

[7] DUENAS M A, RUFFHEAD H J, WAKEFIELD N H, et al. The Role Played by Invasive Species in Interactions with
Endangered and Threatened Species in the United States: A Systematic Review [J]. Biodiversity and Conservation,
2018, 27(12): 3171-3183.

(8] M3, PR/, ¥ Bl FEMRGROT AR [J]. B R F7, 2006, 26(4): 55-58, 63.

[9] LOWE S, BROWNE M, BOUDJELAS S. 100 of the World’s Worst Invasive Alien Species [EB/OLJ. (2008-05-15)
[2025-07-01]. http: //interface. creative. auckland. ac. nz/database/species/reference_files/100English. pdf.

[10] #gdRsk, btk B, % RESBIIWEFMAESBEE M RER GBS SN (] PES L, 2024, 3300

102-118.
(11] Jrifg AR, W&, B30, %, niE TR AR A WA TR L RFIIREM R [J]. TUm Rl F4®, 2014, 27(D):
387-390.

[12] Z, JHES . 2R, 5. Tt TR 20 44 N TR ALY & 40 B0 5 28 | 45/ Rk [0, A 2828 4, 2013,
24(6): 1479-1486.

(131 FJ7, EEIL, B, & T RISRA R BUR AP RSN [J]. 8%, 2009, 28(10) : 2088-2093.

[14] AHMED R, HOQUE A T M R, HOSSAIN M K. Allelopathic Effects of Leucaena leucocephala Leaf Litter on Some
Forest and Agricultural Crops Grown in Nursery [J]. Journal of Forestry Research, 2008, 19(4): 298-302.

[15] FgsCE, MhfEdn, SRHIEZ, 5. MG WM R KSR 3 Fh Bl 3Rl 781 & iAo [T, T ARAREAR#, 2013, 40(14)
54-56.

[16] BATF. REOL, BiA. 5% ROGWAEIRNBTTE [T]. )PP, 2003, 23(5): 404-407.

[17] ARMAS C, ORDIALES R, PUGNAIRE F 1. Measuring Plant Interactions: A New Comparative Index [ J]. Ecology.,
2004, 85(10): 2682-2686.

[18] CALLAWAY R M, WALKER L R. Competition and Facilitation: A Synthetic Approach to Interactions in Plant Com-
munities [J]. Ecology, 1997, 78(7): 1958-1965.



10

BHERXFFHROAAAFZR http://xbbjb. swu. edu. cn % 48 %

[19]
[20]

[21]
[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]
[33]

HKHE . EMEF. AW AR E R IEA EAE M L], AR, 2010, 30€19): 5371-5380.

BERTNESS M D, CALLAWAY R. Positive Interactions in Communities []J]. Trends in Ecology & Evolution, 1994,
9(5): 191-193.

JONATHAN S, DEBORAH C . fai BIf# R A 97 (M. 281, . 4. dbst. @530 L, 2003.
VANDENBERGHE C, SMIT C, POHL M, et al. Does the Strength of Facilitation by Nurse Shrubs Depend on Grazing
Resistance of Tree Saplings? [J]. Basic and Applied Ecology, 2009, 10(5) . 427-436.

BROOKER R W, CALLAGHAN T V. The Balance between Positive and Negative Plant Interactions and Its Relation-
ship to Environmental Gradients: A Model [J]. Oikos, 1998, 81(1): 196-207.

CALLAWAY R M, BROOKER R W, CHOLER P, et al. Positive Interactions among Alpine Plants Increase with Stress [J].
Nature, 2002, 417(6891) : 844-848.

ROUSSET O, LEPART ]. Positive and Negative Interactions at Different Life Stages of a Colonizing Species (Quercus
Humilis) [J]. Journal of Ecology, 2000, 88(3): 401-412.

FEIR, SROCEE, BIHTZ, S SWRIEXCE WA R R F KO T Z TS [T P m RE IR CAARB 0D, 2024,
46(12): 100-108.

KATO-NOGUCHI H, KURNIADIE D. Allelopathy and Allelochemicals of Leucaena leucocephala as an Invasive Plant
Species [J]. Plants, 2022, 11(13): 1672.

ZHANG C L, L1 X W, CHEN Y Q, et al. Effects of Eucalyptus Litter and Roots on the Establishment of Native Tree
Species in Eucalyptus Plantations in South China [J]. Forest Ecology and Management, 2016, 375: 76-83.

IMIREE, 05, PR3EVE, 5. 3 SR X LR R W B 9 R D], W g R SR e CHAR B2 B0 . 2026,
48(1) . 46-58.

YANG L, REN H, LIU N, et al. Can Perennial Dominant Grass Miscanthus Sinensis be Nurse Plant in Recovery of De-
graded Hilly Land Landscape in South China? [J]. Landscape and Ecological Engineering, 2013, 9(2): 213-225.
BARE, R, BRI X e B Ao X4 B R R R R s [T, AR AR AR, 2018,
37(7): 1917-1924.

MOEAE, R3S, EOLER. AR FITE MO T S BIF 9 S S IR [Tt ARz Be 2l . 2002, 22(2): 184-188.
Al BR, REIE, A B R KOMAMR RGBS AT SE [T]. WOl R 52448, 2015, 37(4) : 82-89.



