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Abstract: [Objective] This paper explores the effects of different management generations of Robinia
pseudoacacia and varied concentrations of rhizosphere soil extracts on the germination of R. pseudoacacia
seeds and the growth and development of seedlings in the shallow mountains and hilly areas of western
Henan Province of northern China, reveals the allelopathic effects of root exudates on R. pseudoacacia
regeneration under multi generation management and cultivation so as to provide a theoretical basis for

R. pseudoacacia to overcome continuous planting obstacles and achieve sustainable management.
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[Method] This study selected different generations of R. pseudoacacia forests (first generation, second
generation, and third generation forests) as the research object, using bare land as the control, set up three
sample plots for basic stand investigation, preparing 1, 5, 10, 50, and 100 mg/mL of R. pseudoacacia
rhizosphere soil extracts with different mass concentrations, conducting R. pseudoacacia seed germination
and seedling growth experiments, and measuring corresponding indicators such as seed germination and
seedling growth. [Result] The extract of R. pseudoacacia rhizosphere soil had a certain impact on the
germination of R. pseudoacacia seeds. According to the allelopathic comprehensive effect index, in the first
generation forest, the inhibitory effect on germination of R. pseudoacacia seeds gradually increased with the
increase of concentration of rhizosphere soil extract in different management generations. In the second and
third generation forests, only a promoting effect was observed at 5 mg/mL in the second generation forest.
The remaining mass concentrations exhibited inhibitory effects. In the third generation forest, as the
concentration of rhizosphere soil extract increased, the inhibitory effect on the germination of R.
pseudoacacia seeds showed a trend of first weakening and then strengthening. The extract of R.
pseudoacacia thizosphere soil had a certain impact on the growth of seedlings of R. pseudoacacia.
According to the comprehensive effect index of allelopathy, in both the first and third generations of forests,
the growth of Robinia pseudoacacia seedlings changed from inhibitory effect to promoting effect and then to
inhibitory effect with the increase of leaching solution concentration. Both the first and third generations of
forests had inhibitory effect at 100 mg/mL, and the inhibitory effect was the strongest. In second-generation
forests, different concentrations of Robinia pseudoacacia rhizosphere soil extracts had a promoting effect on
the growth of Robinia pseudoacacia seedlings; In bare soil, as the concentration of extract increased, the
inhibitory effect on the growth of Robinia pseudoacacia seedlings first increased and then decreased,
reaching its maximum value at 50 mg/mL. [Conclusion] The root exudates of multiple generations of R.
pseudoacacia forests will to some extent inhibit the germination of R. pseudoacacia seeds, but there is no
inhibitory effect on the seedling growth stage after seed germination, and it may even be beneficial for its
growth.

Key words: Robinia pseudoacacia; rhizosphere soil; seed germination; seedling growth; allelopathic effect

546 4

N TAEMIER R I A= IR, A
AR5 F P I 00 L e O, il B (Robinia
pseudoacacia) |7 = RAE3ED, AW B AR
B, 2 — Ml RIS A BRI A A KRR ER S
PRE R FHC], AR - s RIS KM BH
REIgEEFANES . BT HR R I f8ERE
7758, B BEE R AR AR
B3 7 2, (R S A BE P TR R AR, =AM
KRG, TIAR, ERIIReMAE J1iE T %
S P, BRI TR A RN Z HE T IER S
B SR, BT TR, BEE R 2 S AR
o, g oy B R R WG N, 3% 4545 3 ok
5, LIV EEEE A R AR T,

AR FH A R 4R — Mo I . e A4 Ah 23 AR
R b B AL S, TN AR Y B & E
B ) 7 A PR R ), X ol 5 W) [ B 343 A 4 i 1
FAARR SRR A, P AHE A6 AR 2 5 BUE IR 05
FEZ A BR 53 5T 1 B IR — 1 AU BRI
B IR 85 bl W w4 BT R AR RBETR TR 4

il WA AIHE U R AR RO i AR R
TE SN R A SO ) 3 R AT, R Tk
AR FHBE FE L3R 22 R . i TSR BH, VR 2 A (A]
P4 AE M R OB TR AR F 42 KR (Cunninghamia
lanceolata) # s 1 H A7 £E W] H I AZ AR b1 8 K (140
YR, oA ERAREE n, S A e S0
S (Ailanthus altissima) RIKIZHEHOT AL A
BRI H0 R U S AS (Pinus tabuliformis )HE 5
FEBBO AR Fh 7 A2 K ) 25 6 RS AF AR BE A
R FE P R U7 2 5 (Pinellia ternata) EH =%
BRI BEVEPE R R ATE R, LR AR R
SRR IR BES, RSB A LI AR R,
P s FAE AR AR KUY = (Panax notoginseng) 7y
W ER R M B R FENH B, =
X =B AEK R E A A R BE B0 AR IF S 8
TEAERRAS! . M B Ak B AR R B 9T 3 B v T AR B
A T ) SR RN 2 AR AR P R AN AR
KIS o B 58 B, HIARAR 2R 20 W%t 358
(Festuca elata) 45 25 ¥ (Zoysia japonica)~ — Hi £1.



57

T T AE S AN R 48 HEACRIBAR B R BEORT ) 5 B A M &)y B A AR S 79

(Salvia splendens)=5 & W& ARAE Y38 237 A — 5E )
i) A T RO R R 9 I A ORI CCucumis
melo) T 1% JJH8 BA (22 1E F, X 4% & (Phaseolus
radiatus) TV 3% (Brassica campestris ) ¥ ¥ 85 K 20
FRaAE Yo A S O R B YR SR AR A 1 RN
Hrw E KB —E WARIE R, B bR A
[ T A AE 22 5 P2 R AR T TR VR PR B 1 S P
THRAR A 2 HHIEH, HbEE 28 A,
FRAE FH I 3 5 2 I RRAR R R BR 1R IR R
XTHIFRRP 5 & AR S 4l i AR K AR R IR =
IR IEAE R0,

BN TR RRAL B AE H A A SCA 7T, AN ]
22 5 AR AR 5 25 W P A B A F B 5 9 R L4
T8 o PR, AR 70 BORH [F) 4 08 R AR sl A — AR 2
WA 2E AR, AR NI A G SR AA RS E
AARFAA 7] J57 52 % B AR s 322 B 05 TR AR b - 1
Mgh Kk Bk R, DUHE R 2 R
ERGIR T M BTN B AR S AR TR IR M R A R
VERIIIER 22, il LR A 2 8 P i % S B ] e 2k 42
B UL B AR

1 B K EIL 5 #F 58 7 %

11 HRERER

W Tt s A T T B EA B AR, & T B
Ab T AR VS BHTT VG 5, L% 1, B PR N
T V& R AR T K B R R, TR
1 13.9 °C, HIE 2 006 h, LA 212 d, %
JK & 568 mm.
1.2 ®HRFAZE
12,1 ik

2020 4 8 H, FEXTFIFMEN TARSZ 252 AR K
KM EHATHE G, EHUEIR . B ARES ST REAH
] B IR — AR AR AR, = AR, FFi 5 i st
VR BT R o A — ARObK g 552 A 3 bR T T %
AR AR A AR AR A S BT
W FEREAN 78 AR 23 oot R Hb 23 ) 0 B

3/~ 20 m x 20 m FUFEHLIFREAT FEAE SR A, FEHL
FEREENE 1.

RO P LN A B 8 R &K (Carpesium
abrotanoides)~ K K % (Oplismenus undulatifolius)-
B 2% £ (Clematis florida)~ [ J& % (Chelidonium
majus)~ BEK 5 Oxalis corniculata ) 3 FEE(Metaplexis
Japonica)~ B Ui 3% (Acalypha australis)~ % ¥ &
(Geranium wilfordii)« | %% (Vitex negundo var.
heterophylla)~ ¥ %.(Rubia cordifolia)~ & % (Physali
alkekengi)~ & JT 15 it (Phytolacca americana)~ i Bk
5. Leonurus japonicus )55 .

122 ARFRERE

2021 4 5 J3, f B M 9 ) T R EAT B AR R R
B HEAVEAE A A S 3% — BR AR HE AR, 7ERE 55
B30 em ALAE Y EURE s, RIRIRE AR S 0 A,
RELEREN 2 2RI ANARAL, ¥ H AR/ T 0.3 mm )
MR ER L — FE WA, 28T 3 B4R i Bl siie =,
HARA KT G AR R AR 8T, 68 1T 100 H i .
FEARE 0 IR e b BEATLIE I 1 4> 5, L BRAR T
R I I AR L, K 3 N A R REIR 5 B AR
TIEATHIE, i 100 H i«

123 ARFF LZIR A H &

B4R AR AR BRARAR Br AN AR 0] i
1% 50 g, % 1 g L% R 10 mL 7K () EE 450350 1 B Ak
i, S IRE R 48 h(E T 25 C K, 180 r/min &
% 12h, §E 12h, FIRY 120, REFHE 120, I
EiE B IE AL IE, 15 205 B E N 100 mg/mL )
TR AR B 35 52 B, JF 4 B 70 il A B B 1. 5.
10, 50 100 mg/mL HJ¥ W, H LA 0 mg/mL f75 187K
PEJUXT IR, %6 T R EERZ O POEM T, 47T 4 °C UKHE
R
1.2.4 A58 Z A b £ KX

2022 4F 4 F, KRB R PR ARE AT 7 8
BRI, K H AR HEAT 2 i AR KT o I AR
W KNS HJG R i AR AR 1, 25 0.5% 1) e
FR RPN b7 AT IR IETE 5 2 h, REVH RS A

R HHMHSERER

Tab. 1 Basic information of forest stands in sample plots
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Effects of different rhizosphere soil extracts on germination of Robinia pseudoacacia seeds
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#, 1E 100 mg/mL B} ik B B AR, A A it &= iR FE 1Y
TR B - 32 00 AR A K 5 ) BEUR BL R 35 D9 i il
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3 o BERTIRAR A T A, — AR AR R, AR R
EIREMR R EIR IR 2 (A T B £ 5 = AR
MR, AR J57 R i A o AR R R B v S B S P
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&2, B EHAT, ANEREWR RS 55X
HRIFT0 B 25 22 e, HEW 0T 29k B AR AL A 256 IR AR
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{8, 3 A2 5 0 HE AL B AH B, 6] i 117 R 2 1 1
FH . FIAE FH P35 58 R B /MK % = A0k — AR
RSB, AR 4), 75— A0, BEE AR R+
TR BV I FE (B0, o) AR R T B R B4 A A
FZ #8558, #£ 50 mg/mL A1 100 mg/mL I # ] {E
FHAH AT 35 %5, A SR80 £ 6 4 4053 79 9 —0.839 8
H1-0.841 0. 7£ AR =AM, AAE ZAAHK 5 mg/mL
I 22 I R AR, 28 A AR RION i3 30 0.037 4,
TE AR, BEAE MR B IR S0 S B2 (1, el o)
R~ 17 5 PR 40 1) Y 350 T A e ok 553 5 3 i 1)
e, AR AR AR SR I o B R i
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Fig. 3  Effects of different rhizosphere soil extracts on radicle growth of R. pseudoacacia seeds
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Fig. 4 Comprehensive index of allelopathic effect of different

rhizosphere soil extracts on seed germination of R. pseudoacacia

YEF, 75 50 mg/mL B F- 5 e -
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F R ¥ F (Festuca arundinacea) ¥ 15 & 11520 —
O AT, AR AR B L3R B OGS AR T IR
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A CAT I 24 40 i b 3 & 19 H,0, %% 1k il O, Fi
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