rbﬁ% Guihaia Sept. 2021, 41(9) ; 1516-1523 http ://www.guihaia—journal.com

DOI: 10.11931/ guihaia.gxzw202002032

B, AR, ik, S SFR R R KR RO SRR R AR K AR EERT (1], TR, 2021, & ‘ I
41(9): 1516-1523. ot
MAO XZ, TANG SR, YANG B, et al. Allelopathic effects of water extracts from leaves of six different broad-leaved tree species [=] Xondiy i
on seed germination and seedling growth of Pinus yunnanensis [ J]. Guihaia, 2021, 41(9): 1516-1523.

< P 52D AR O ok 4R T %
T B % K AL B
LR EAE B R, M s

(1. PERgMOl R A dBlpatbe, B 6502245 2. BRIE MOV A ELEMPNAKRIER, =/ KHE 675600,
3. A AR FE TS i S SRR, R Mol R2E, BB 650224 )

W OE. N TS S s AP HUR SR R Z AR T 2 M VIR /NEEEE A B RS gk
TEAN REARE JSRAR T L 255 7S o A o o S [) A B 114 7K IR B VRORT 2 WA - 1 2 B a7 A K A ERAE
SEREH (1) JINERIA JEAD JBRAR AN L 25 PO i AR b i 7 (8 7R 2 YRR 2 1 P D 1 117 & RN &l AR R R
AR R B AR, R R AR LN o (2) ZE I v BE VS L P AR ANl i R K IR SR IR 2 AL T 2 A
AR AFTEINHIME T . 28 LTk | 7B 5 AR R XoF 2 7 s 114 T SRR D A0k AR [, AR e 32 50 11 P 1 1
FEAR TEAD JBRAR AL SR I R KR BB 2 F A A R R B AR AR ), A R i iy 7K R AR WX =
ARKBAIRER . L, 456 EMRER AT e )INEFEAR JEAN JRARSERE MR Fh 5 = RS, B =
P HUIE A

KR RIEW, WEBAEN, =t Fhrik, giidk

FESES: Q945 XEARIRE . A XEHS: 1000-3142(2021)09-1516-08

Allelopathic effects of water extracts from leaves of six
different broad-leaved tree species on seed germination
and seedling growth of Pinus yunnanensis
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Abstract; This study observed the allelopathic effects of different concentrations of water extracts from the leaves of six
broad-leaved tree species on the seed germination and seedling growth of Pinus yunnanensis, which can be used as
potential tree species for the construction of P. yunnanensis hybrid forest. The six broad-leaved tree species were Alnus

ferdinandi-coburgit, Quercus acutissima, Celtis kunmingensis, Cinnamomum camphora, Micheliaxalba and Camellia

WeFs B H#A: 2020-05-20
HE&WH: HEHRP34(31760210) [ Supported by the National Natural Science Foundation of China (31760210) ]
EEE v B (1993-) , Bi-EM A, REAFAAY R EMST, (E-mail ) 915506357 @qq.com,,

CBEEE BT W B, FENFEHRMA FAEYLES AR, (E-mail) lijiangzhn@163. com



9 M BAE A N AR Bl R KR AR O 2 e AR b B A K AR 1517

Japonica. The results were as follows: (1) Water extracts from the leaves of four broad-leaved tree species, namely Alnus

ferdinandi-coburgii, Quercus acutissima, Celtis kunmingensis and Camellia japonica had promoting effects on seed

germination and seedling growth of Pinus yunnanensis when at low concentrations, but showed inhibitory effects on them

at high concentrations. (2) In the tested concentrations, the water extracts from leaves of Michelia X alba and

Cinnamomum camphora had exhibited inhibitory effects on seed germination and seedling growth of Pinus yunnanensis. In

conclusion, six species of broad-leaved trees reflected different sensitivities to allelopathic effects of P. yunnanensis. At

low concentrations, water extracts from leaves of Alnus ferdinandi-coburgii, Quercus acutissima, Celtis kunmingensis and

Camellia japonica had promoting effects on the growth of Pinus yunnanensis, while water extracts from leaves of

Micheliaxalba and Cinnamomum camphora had inhibiting effects. Thus, in combination with silviculture techniques,

Alnus ferdinandi-coburgit, Quercus acutissima, Celiis kunmingensts can be selected to construct Pinus yunnanensis insect-

resistant mixed forest.

Key words: extract, allelopathic effect, Pinus yunnanensis, seed germination, seedling growth
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Table 1 Effects of water extracts from different concentrations of six different broad-leaved

tree species on seed germination rate of Pinus yunnanensis

JEREA JRAR HAR TR i g
KB Alnus ferdinandi- Quercus Celtis Cinnamomum Micheliax Camellia CK
e T coburgii acutissima kunmingensis camphora alba Japonica
Water
extract R R KRR KRR KRR R KRR
Conccntraaion Germination RI Germination RI Germination RI Germination RI Germination RI Germination RI Germination RI
(g « mL ) rate rate rate rate rate rate rate
(%) (%) (%) (%) (%) (%) (%)
0.02 (90.1+ 0.05 (87.8+ 0.03 (95.7+ 0.11 (83.2+ -0.03 (83.1+ -0.03 (92.3+ 0.07 (85.4+ 0.00
2.31) 3.53) 1.16) 1.86) 1.73) 1.73) 1.51)
bedAB bcAB aA cdB dB bcAB beB
0.04 (87.6£ 0.03 (752« -0.12 (81.4+ -0.05 (78.6+ -0.08 (70.3x -0.18 (86.5+ 0.0l (85.4+  0.00
2.33) 2.89) 2.08) 0.89) 3.22) 2.08) 1.51)
aA deCD cABC cdBC eD abA abAB
0.06 (72.4+ -0.15 (51.3x -0.40 (78.5+ -0.08 (59.1+ -0.31 (559+ -0.35 (84.3+ -0.01 (854 0.00
2.08) 3.21) 3.06) 1.53) 2.0) 2.08) 1.51)
bB cC bBC dD cC aA aA
0.08 (68.5+ -0.20 (50.6+ -0.41 (76.8+ -0.10 (52.5+ -0.39 (38.2+ -0.55 (75.6£ -0.11 (854« 0.00
2.04) 2.04) 1.16) 3.46) 1.53) 1.16) 1.51)
cC ek bB cC fF bB aA
0.10 (64.3+ -0.25 (50.1+ -0.42 (72.7+ -0.15 (45.6+ -0.47 (353+ -0.59 (52.2+ -0.39 (854 0.00
2.08) 1.73) 3.18) 1.53) 3.06) 2.01) 1.51)
cC deD bB eD fE dD aA

e R BT E AR R R P R TAR R NG FRE 3R 50 RG] 25 57 B3 (P<0.05) 5 TR R RS F-RER 7R 5 0] IR 41 25 ik
1% (P<0.01), Fldl,
Note: The data in the table are x+s.; Different small letters in the same row mean significant differences from control group (P<0.05);

Different capital letters in the same row mean extremely significant differences from control group (P<0.01). The same below.

T2 ANHMEAMNMMARKEKERRENZERMFEFENZ M
Table 2  Effects of water extracts from different concentrations of six different broad-leaved

tree species on seed germination potential of Pinus yunnanensis

JIERAA JRER EAD R Ak [ITPS
Alnus ferdinandi- Quercus Celtis Cinnamomum MicheliaX Camellia CK
K ?ﬁ /R coburgii acutissima kunmingensis camphora alba Japonica
s
Water extract g 331, R R R R R R
concentration A A A A AR A
Germination Germination Germination Germination Germination Germination Germination
(g-mL") potential potential potential potential potential potential potential
(%) (%) (%) (%) (%) (%) (%)
0.02 (82.3+ 0.04 (80.5+ 0.02 (90.3x 0.12 (78.6£ -0.01 (74.4+ -0.06 (85.1+ 0.07 (79.2+ 0.00
1.53) 2.08) 1.00) 2.08) 3.51) 1.73) 1.73)
c¢dBCD bedB aA cdBC dc bcAB aA
0.04 (80.1+ 0.01 (70.4+ -0.11 (78.5+ -0.01 (73.2+ -0.08 (65.8+ -0.17 (76.5+ -0.03 (79.2+ 0.00
1.16) 0.56) 0.57) 1.73) 1.66) 0.58) 1.73)
aA cCD aAB beBC dD abAB aA
0.06 (61.4+ -0.22 (49.3x -0.38 (73.6+ -0.07 (49.6+ -0.37 (50.6+ -0.36 (75.8+ -0.04 (79.2+ 0.00
1.72) 2.08) 1.48) 0.58) 2.31) 1.16) 1.73)
cB dC bA dc dc abA aA
0.08 (58.8+ -0.26 (47.5+ -0.40 (71.4+ -0.10 (41.5+ -0.48 (30.5+ -0.61 (70.7+ -0.11 (79.2+ 0.00
2.08) 2.52) 2.08) 2.65) 2.08) 1.15) 1.73)
cB dC bA dc eD bA aA
0.10 (52.3+ -0.34 (42.7+ -0.46 (70.1x -0.11 (40.3x -0.49 (29.2+ -0.63 (49.5+ -0.38 (79.2x 0.00
1.53) 0.58) 1.16) 1.73) 1.00) 2.00) 1.73)

cC dD bB dD eE cC aA
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Table 3  Effects of water extracts from different concentrations of six different broad-leaved
tree species on seedling growth of Pinus yunnanensis
JIEFEAR JRAR AR TR i TP
e Alnus ferdinandi- Quercus Celtis Cinnamomum Micheliax Camellia CK
71(??&57& coburgii acutissima kunmingensis camphora alba Japonica
W
Water extract Wi i s s s W W
- = = = = = = =
czmc:antr]?]l;n Seedling RI Seedling RI Seedling Rl Seedling RI Seedling RI Seedling RI Seedling RI
gt m height height height height height height height
(em) (em) (em) (em) (em) (em) (em)
0.02 (8.6 0.10 (8.5+ 0.09 (9.3 0.17 (7.1 -0.08 (7.3x -0.05 (8.3% 0.07 (7.7« 0.00
0.17) 0.35) 0.12) 0.14) 0.23) 0.26) 0.15)
bAB bABC aA cD cD bBC c¢CD
0.04 (8.3+  0.07 (8.4+ 0.08 (7.8 0.01 (6.6 -0.14 (6.8+ -0.12 (8.1x 0.05 (7.7 0.00
0.25) 0.12) 0.56) 0.26) 0.31) 0.15) 0.15)
aAB aA abABC cC cC aAB abABC
0.06 (6.2+ -0.20 (7.2+ -0.06 (7.4 -0.04 (53+ -0.31 (6.3+ -0.18 (7.6 -0.01 (7.7« 0.00
0.21) 0.15) 0.19) 0.17) 0.26) 0.23) 0.15)
cB bA abA dcC cB aAB abA
0.08 (5.9+ -0.23 (6.1x -0.21 (7.1x -0.08 (5.1x -0.34 (5.5+ -0.29 (7.3x -0.05 (7.7 0.00
0.15) 0.21) 0.25) 0.23) 0.29) 0.11) 0.15)
cCD cB bA dD c¢dCD abA abA
0.10 (5.5+ -0.29 (5.9+ -023 (63+ ~-0.18 (45 -0.42 (3.9+ -0.49 (47+ -0.39 (7.7= 0.00
0.29) 0.14) 0.15) 0.21) 0.15) 0.20) 0.15)
cB beB bB dC eC dC aA

FARA G B AR B VR B g R, R ER 3 0]
A AERAR A 0.02 g - mL7 B I A4 S i
WA A ER X 2 R A &)y AR A B AR 1A R
Ab B A R 1 v R BRI T 1.60 em,
23 AT MMAKRRENZEVRSEEYE
S

HI 2 4 1] 1, AREARS AR A 1 ol o) kAR A v e
7K H R A U R S R P 3 3 XoF 2 R A ) i A
Yy G R I R B AR R BE B R R Y T
TOIVE F ¥ S B B R ks g, Mk SN 0.02
g - mLE JINECRE AR BRBR AR AT 1L 2% DO A fie]
R A8 7K IR RN 2 i A D 1 &) 1 A A K
BAREE R kL 0.06 g - mL' B, PUFp
] P AR o AR B VR X 2 A 407 T A A T S K
PR AR TG A S 3 4 1 5 247K R B TRk 3 38 3
0.10 g - mL™ B, 7Sl [ i3 ik B 30 1) 25 B A &)
AR R B N TR R4 (P<0.01) , BN
T ) AR T 0T 2 T S 4 A ) e G K 2 B
EH .

3 4R

TE FAR S b AR ) T ok R K iR R A 55 i

S IR AR IR E A 9 AR ) A R AR 5 A A R AR
FH 000 AR T e 30 A e ol 1) W 2 A (A 0
1%, 2000; Young & Bush, 2009; Shen et al.,
2018) , BUA RIBEFE R W], 1b 2 ok B AL A AT LA
fe HEAE P B 7 0 T 2 AN ARG 2 A R B A T AR
53] — s ViR J3E BB A im v B AR ) A A A B A
il ( Alam et al., 2004 ; R4 5, 2017) , P BIAL IR AR
FHAERRARRE v 2 v B e . e, 7278
T TR S PRI 5 S22 PN [m) A Ao [ ) £ JR A T ) 52
Wi, ASBIEFE 25 SR W], 75 b i oA b i) KR 32 TR
XF 25 P B B RN 4l A A (e B I AR
F o A B AR B e, RS AR JRRBR TR AT
LLEZ3S D o ] et o i S TR 2 e A b 1 i i T
2B AR A PRI VE T, B VA B Y 1S O D A g
BRI 2 B A B B 2 R 2l v A K e AR
FEAL AR AR X AT RE 2 )1 RS AR | RRBR | B AN
AL 235 D e ] P A e 7K 352 i AR R 3 I AR s T 32
VARG 0 200 10 3 375 M, B2 v 1 SR J0 R FIOK 43 1
W, SR AR AR RKOR 1 RS VR T s I 2 A
L 20 5 52 B A Al L | RS A0 I U T, DT
T IR R A R A8 5 T AR AR AR 40 A 7 A i e A
TK IR 4 A I 1 32 5 TR A X 2 i A o T R i
e Y A R R R I SRR, a2 R AN [
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Table 4 Effects of water extracts from different concentrations of six different broad-leaved
tree species on seedling fresh weight of Pinus yunnanensis
JIEAREAR JRER EAR iRy Ak TP S
smpmap  Alnus ferdinandi- Quercus Celtis Cinnamomum Micheliax Camellia CK
K buraii o bunmingensi \ Py e
Vit fiF coburgii acutissima unmingensis camphora alba Japonica
concenation L b G BT P 6 W
B Fresh Fresh Fresh Fresh Fresh Fresh Fresh
(g-mL") weight kI weight Rl weight i weight I weight I weight RI weight Rl
€9 (g) (g) (g) (g) (g) (g)
0.02 (7.1= 021 (6.6 0.15 (7.7 027 (4.8+ -0.14 (4.9+ -0.14 (63+ 0.11 (5.6% 0.00
0.31) 0.20) 0.44) 0.10) 0.16) 0.10) 0.34)
abAB bcABC aA dD dD abAB cdCD
0.04 (6.0+ 0.07 (5.1 -0.09 (6.7 0.16 (4.1 -0.27 (4.3 -0.27 (6.2 0.10 (5.6+ 0.00
0.15) 0.19) 0.24) 0.13) 0.35) 0.53) 0.34)
bcAB dCD aA eE eDE beBCD cdBC
0.06 (465 -0.18 (44x -0.18 (5.5+ -0.02 (4.06 -0.29 (3.6+ -0.36 (4.9+ =-0.13 (5.6 0.00
0.10) 0.38) 0.25) 0.29) 0.21) 0.27) 0.34)
cdBC cdCD abAB deCD eD bcABC aA
0.08 (3.9+ -0.30 (3.8 -0.32 (4.5 -0.20 (3.2 -0.43 (3.1x -045 (4.0 -0.29 (5.6 0.00
0.35) 0.15) 0.14) 0.31) 0.21) 0.23) 0.34)
bedBC bBC bB deCD dc beBC aA
0.10 (3.5+ -0.38 (3.7 -0.34 (4.1x -0.27 (2.7 -0.52 (2.1x -0.63 (2.6x -0.54 (5.6% 0.00
0.13) 0.12) 0.37) 0.10) 0.26) 0.12) 0.34)
cdBC c¢dBCD bB eD eD eD aA

R BRI P 5T B 53 22 S 3K, 32 AR AE W X Ak B
Jo3 ()it 52 ML AS [ 3 R o o] it A o ) £ 2% 4 I
T 25 B A A0 o RN B M R T SR o
TR I IR AL, 5% e AR ) O G VR AT, DTG 2
R R A 4 32 20 30, 3 R B % 5 A% 3 45 (2020)
FIXIBE B 45 (2019 ) RS 45 3 — 5, Ik, 725
Brpfoll 28 77 v ) THE R AR R BR | JE AR F1 L 25 ) Fof
5 2 A TR 2 W B, 33 00 S B o i B B AR IR B
) AR ok FE A, BE A5 A 2F 25 B P 1 BT
KRR T Bl AR AR 9 A A B RE 25 AR R Ak
TR T3 AN TR R I I v B e S 4 ] = p
P BIFP 8 & AR 78 208 08 8 LY 1), S
AR IEAS A FRAR | TR R LA 7 b 7 2 B 0
F 3 B 95 b, A2 0F 2 e W 1 R SR R A (g R
Tk,

Pt TR MM Tl ) BEBEBR T 75 255 SR BT Bk
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