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Abstract: To find out the allelochemicals in the soil layers of Rhododendron agastum community, the natural regeneration barrier was
explained with chemical factors. The seed germination treated with aqueous extracts from different soil layers were compared through
the germination test, and the GC-MS method was used to identify the allelochemicals in different soil layers. The results showed that
the allelopathic effects of different layer extracts were significant, and the inhibitory effect of litter layer was the strongest and seed
germination was inhibit considerably. The humus layer and the soil layer had some inhibitory effect on the seed germination, which was
not significant compared with the control. The total amount of allelochemicals contained in litter layer, humus layer and soil layer was
litter layer > humus layer > soil layer, and the relative content of palmitic acid was the highest in each layer.
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Fig.1 Effect of different soil layer extracts on seed germination and allelopathy
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Table 1 The main allelochemicals in different layers

=L

H/ (nggh)

Fre A4 B /min 2 g g SE
1 2- BELA R 17.05 C;H0, 16.87+2.16 b 77.96+2.55a 70.84+3.51a
2 2- BRI 17.47 C,H,0, 59.94+3.60 b 3453+222a 31.35+2.96 a
3 H=R 23.36 C;H,0;, 102.5242.77b 32.05+0.29 a 27.04+5.62 a
4 3- b FH R 23.82 C4H;NO, 15.90+1.51b 20914273 b 31.78+0.64 a
5 KOTR 23.97 C:H;0, 2.67+0.07 ¢ 1.3740.02b 1.75+0.15a
6 TR 2433 C,H0, 3.13+0.14a 3.36+£0.32a 2934043 a
7 2,3- “RIENR 24.96 C;H,0, 481£037b 3.69£0.03 a 3.5440.19a
8 2,27 - B 27.99 C,oHN, 37.32£0.24a 33.53+£5.36a 30.61+0.05 a
9 FERR 29.05 C,H,0; 5.73+0.85b 6.09+022b 4.47+0.07a
10 M2 R 29.93 CsH,NO, 33.86+0.24 ¢ 6.40+0.23 b 18.95+3.51a
11 2,37 - Bt 30.29 CoH,N, 18.93+1.68 b 27.56+2.87 a 2623+1.32a
12 2,47 - Bnkng 30.40 C,oH;N, 13.834+0.42b 21.36%3.90 b 20.94+1.01a
13 3- FIHERHIR 30.84 C,HO, 0.57£0.10 ¢ 0.83+0.11b 1.70+0.27 a
14 2,34- ZFRET R 30.95 C,H;0, 1.034£0.02b 1.024+0.03 b 1.20+0.01 a
15 4- FREOR TR 32.29 C,H,0; 321+0.40b 244+0.24a 2.7840.24 ab
16 4- R 32.57 CH;0, 0.47£0.03 b 0.58+0.02 ab 0.7310.09 a
17 R 35.94 CH,0, 23.05+£3.91 a 23.84+3.55a 26.96+0.81 a
18 34- RAERHIR 36.59 C,HO, 24.06+091b 10.47+0.06 a 8.48+1.09 a
19 PA LS IR 36.92 C,;H,0, 13.67+0.78 ¢ 7.24+0.18b 3.254+0.12a
20 ETHER 38.18 CsH;,0, 43640.50b 4974+021b 1.2740.08 a
21 KRR 40.79 CH3,0, 163.83+10.23 b 81.38+3.17a 88.75+5.15a
22 LR 4231 C4H,,04 452442.05¢ 24.78+1.51b 9.314+0.69 a
23 H R 43.20 C¢H,,04 1.93£0.14 ¢ 6.87£0.56 b 3.074£025a
24 IR 43.84 CsH3,0, 17.32%1.74 ¢ 1.81£0.08 b 1.64+0.17a
25 THER 43.91 C,sH3,0, 33.30+2.82b 7.314£0.66 a 8.4610.67a
26 PR 44.02 CsH;,0, 3.69+031b 2.06+023a 1.55+0.14 a
27 il iR R 4432 C,sH;0, 53.071+4.88b 26.66+2.12a 31.62+242a
28 1E R 46.14 C,H,,0 2.67+0.10b 6.184+0.65a 6.13+0.48 a
29 EZAR 47.57 CyH,00, 17.98+1.69 ¢ 6.07+0.66 b 2.95+037a
30 EZ+ R 4931 C,,H,0 14.3940.54 b 18.53%+1.37a 1828+1.40a
31 EFRg 50.92 C,,H,,0, 20.13+£1.75¢ 11.36+0.32 b 8.28+0.76 a
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Table 2 Classification and relative content of allelochemicals in different soil layers

Hay HBIF S L JZAHX & ((ngg™) H JZ A% &5 /(ng-g™) S JE R & f(ng g™
KA TRk 19, 20, 21, 24, 25, 26, 27, 29, 31 327.35+24.68 a 148.85+7.62 b 147.77+9.87b
AP 1,2,4,6,7,9, 14 107.42+1.76 a 147.554+2.29b 146.12+1.80 b
[[EES 3,22,23,28, 30 166.7420.56 a 88.42+436b 63.83+£2.79b
nHE 8, 11,12 70.08+2.98 a 82.44+141b 77.78+2.29b
ilires 5,13,15,16,17,18 54.02+5.02 a 39.53+3.14b 42414235b
R TES 10 33.8610.24 a 6.40+0.23 ¢ 18.954+3.51b
#it 759.47+30.05 513.20+11.65 496.85+9.73

3 Hig5iie

3.1 HRAEASMTIEA

TR, B2 ZO AR RIEEAT 8 AT
W RILPIE T AR RGP Y R
JRERAT 2 ORI B, HA RN B B
VIR R NARIEE SR, O R 22, R
AL R AR B B R R R B B DL
HemylER, Fimmmag e . B,
B ST IX A 25 A S R T ) ™ ) R PR B g
I & P BN MRS R, T REIE AR R T
FREER EIERG . [N, 50 A Al s % 2 A S B
JRZE X R 7N R A FLAS AR L. ASHITE
FC PR B T I 2 06T 1k A B A 0 A A
K, ERMEE R EINE SN EY, RN
2D T 25 BR ANV = A R T W R K T
IR e AR

3.2 WRAIRAIKRIERIER

TR VR A RO RS e P J N 3 SR 0 ol ¢
AN LIy B L A R, R s
PP R DR R TS e T SR 7 1 5 e s 5
[ A A0 SO AR IR AR L R 2
JE§ S5 AR B = A A T REAT 1 BIE TR ORI
WAL o A2 A WD A Vi 13 ke 2 B 20K )
TER 2L AW FLNE T R AL RS AR R 3 4
TR TR, H R s R 2
PRI 5 1) 2 R

AL S5 FT LS i AR MR S R ) 2 B AR AN
PIRPLEL AR, TR SR B P ARSI R
IR LRG3 R A K EEAE T RS 7

PLERSE . BrIRRAEEREMR, XL )&+
i B A s e, BRI e
AN E TR BT R AT B0 A AL A T 700 3R A
A BTGRP R K97 008 AU B, AR sizgs
HH I R 3 AR A I 5 G AT A R N B 1 AR
ik (FR70 WEL. KSR ) X5 B A 2]
WAER, AR5 TRE— P IT Rt .

SEH -

[1] Kong C H. Ecological pest management and control by using
allelopathic weeds (Ageratum conyzoides, Ambrosia trifida and
Lantana camara) and their allelochemicals in China [J]. Weed
Biology and Management, 2010, 10(2): 73-80.

[2] Lorenzo P, Palomera-Perez A, Reigosa M J, et al. Allelopathic
interference of invasive Acacia dealbata Link on the
physiological parameters of native understory species [J]. Plant
Ecology, 2011, 212(3): 403-412.

B]1 5k M, @R, gh/hE, S T AR Bk KT BRI
3 I RIAGEAE F (3], MRLEFABEF , 2015, 28(5): 674-680.

41 Br H, Sk, IR, 5 R R BT R R 5
M Je AR S 2 S (0], R EAE S A AR, 2017,25(1):36-46.

[5] Loydi A, Lohse K, Otte A. Distribution and effects of tree leaf
litter on vegetation composition and biomass in a forest—grassland
ecotone [J]. Journal of Plant Ecology,2014,7(3):264-275.

[6] Smith L M, Reynolds H L. Light, allelopathy, and post-mortem
invasive impact on native forest understory species [J]. Biological
Invasions, 2014, 16(5): 1131-1144.

[7] Kimura F, Sato M, Kato-Noguchi H. Allelopathy of pine litter:
delivery of allelopathic substances into forest floor [J]. Journal of
Plant Biology, 2015, 58(1): 61-67.

[8] Nilsen E T, Walker J F, Miller O K, et al. Inhibition of seedling



38 4

A A S AN ¢ 13

(]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

survival under Rhododendron maximum (Ericaceae): could
allelopathy be a cause? [J]. American Journal of Botany, 1999,
86 (11): 1597-1605.

Chou S C, Huang C H, Hsu T W, et al. Allelopathic potential of
Rhododendron formosanum Hemsl in Taiwan [J]. Allelopathy
Journal, 2010, 25(1): 73-91.

BN, B, Ok, A B AR BR R RO AR AN IR 32 1
TIEAEGE 7T [9]. AR, 2018,38(13): 1-7.

DI N | I AN T 1 P2 /D0 B NG SRS SR T
FhFHI R BIEE [7]. ML | 2015, 51(3): 65-74.

4o gl BRI BREES 4L B T EALES B AR AR A Il £
EREEEEE M. JEnC: BREARAL |, 2016.

Wang C M, Li T C, Jhan Y L, ef al. The impact of microbial
biotransformation of catechin in enhancing the allelopathic
effects of Rhododendron formosanum[J]. PLoS ONE, 2013,
8(12): e85162.

Williamson G B, Richaerdson D. Bioassays for allelopathy:
Measuring treatment responses with independent controls [J].
Journal of Chemical Ecology, 1988, 14(1): 181-187.

Zhang L, Wang X, Guo J, et al. Metabolic profiling of chinese
tobacco leaf of different geographical origins by GC-MS [J].
Journal of agricultural and food chemistry, 2013, 61(11): 2597-
2605.

Rice E L. Allelopathy. 2nd edition [M]. London: Academic Press,
1984.

Rice K J, Gordon D R, Hardison J L, et al. Phenotypic variation
in seedlings of a “keystone tree species (Quercus douglasii): the
interactive effects of acorn source and competitive environment
[J]. Oecologia, 1993, 96(4): 537-547.

Inderjit, Wardle D A, Karban R, ef al. The ecosystem and
evolutionary contexts of allelopathy [J]. Trends in Ecology &
Evolution, 2011, 26(12): 655-662.

Meiners S J, Kong C H, Ladwig L M, et al. Developing
an ecological context for allelopathy[J]. Plant Ecology,
2013, 213(8): 1221-1227.

PR, AL, A SCHE . BT HPLC X B A kL G Ak X+ 1

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

By BRI 1) 45 58 S VPAN [3]. SN UMY R 3 24k ( B SRR
Jii ), 2018, 36(2): 22-25.

BE 0L, EET . RS S LT D). AL RO
AR, 2012, 32(2): 6-15.

Souto X C, Bolano J C, Gonzalez L, et al. Allelopathic effects of
tree species on some soil microbial populations and herbaceous
plants [J]. Biologia Plantarum, 2001, 44(2): 269-275.

Harris M R, Lamb D, Erskine P D. An investigation into the
possible inhibitory effects of white cypress pine (Callitris
glaucophylla) litter on the germination and growth of associated
ground cover species [J]. Australian Journal of Botany, 2003,
18(51): 93-102.

T B, BOHSy, SREREE S5 BRIRN M4 D ) R —
SRR T TT (0. PR E 24, 2013,
33(10): 79-83.

Li Q, CaiJ, Jiang Z M, et al. Allelopathic effects of walnut leaves
leachate on seed germination, seedling growth of medicinal
plants [J]. Allelopathy Journal, 2010, 20(2): 235-241.

SuJ W, Zeng J P, Qin X W, et al. Effect of needle damage on the
release rate of Masson pine (Pinus massoniana Lamb.) volatiles [J].
Journal of Plant Research, 2009, 122(2): 193-200.

FEAME, 20 51, sk, A WA AL RS R AR N B AR
RIS [I]. AR | 2015, 51(12): 35-44.

W, BR M, XU | PR AAN LR SO AR B
RAGYEEAR BT [J]. AR B A4, 2001,21(1):82-84.
Yang L X, Wang P, Kong C H. Effect of larch (Larix gmelini
Rupr.) root exudates on Manchurian walnut (Juglans
mandshurica Maxim.) growth and soil juglone in mixed-species
plantation [J]. Plant and Soil, 2010, 329(1): 249-258.

Mallik A U. Allelopathy in forested ecosystems[C]//Zeng R S,
Mallik A U and Luo S M (Eds.). Allelopathy in Sustainable
Agriculture and Forestry. New York: Springer, 2007: 363-386.

W RHAE , XA TR0 . AR KT LR K UERA TR I L R
AIE [J]. STAIMYE R 22240 ((EARRHR ), 2017, 35(4): 23-30.

[ ASCHtL: BeRT5 ]



