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Table1 Two-way ANOVA of decomposition layer - concentration on seeds germination index of P. massoniana

ﬁﬁfﬁ*ﬂ? . FOMRIIA df F P
Germination indices Factors
M i# 2 Decomposition layer 2 9.873 1 0.000 4 %
%% % Germination rate/% ¥ Concentration 4 0.883 8 0.4829
I3 A x W Decomposition layer x Concentration 8 1.667 0.148
5% 2 Decomposition layer 2 9.963 9 0.000 3 ***
K 23 Germination potential/% ¥ Concentration 4 0.902 8 0.472 0
I3 A x W Decomposition layer x Concentration 8 2.887 0.016
4% )2 Decomposition layer 2 6.954 5 0.002 7 **
K ZEFE$L Germination index ¥R ¥ Concentration 4 0.3679 0.8300
MR IZ < ¥R JE Decomposition layer x Concentration 8 1.832 0.110

EHREEREE, R ERNEE, R PHEANT0.001, TEF.

x2 ARSBEXNDEMMFRFERNTHESZERR

Table 2 Average and multiple comparison of seeds germination indices of P. massoniana in different decomposition layer

IR REF A TR KB TS REFHRE TR
Decomposition Germination Allelopathy Germination Allelopathy Germination Allelopathy
layer rate/% effect index potential/% effect index index effect index
A4} i#)Z Undecomposed layer 80.13+4.98a 0.29 99.21 +8.91b —0.028 53.40+7.14a 0.041
-3 fi# )2 Semi-decomposed layer 73.27+437b 0.036 109.10 £ 10.87 a —0.109 4533+ 7.06 b —0.108
£} fi#)Z Fully decomposed layer 79.13+4.26 a 0.016 95.10+7.15b -0.018 53.77+6.12a —0.003
CK 77.53+3.30a 0.000 95.33+3.08b 0.000 5475+3.30a 0.000

7 P TR R R R 2R R (P <0.05), Mean £ SER /N THIME + brifE2E, CKIvX IR,
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Correspondence analysis of decomposition layer - concentration the seeds germination index of P. massoniana
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Table 3 Repeated-measures ANOVA of decomposition layer-concentration-time on the
seeds radicle growth seed of P. massoniana

« I PRI A B
Eﬁﬁ}ﬁﬁfjEﬁﬁtlif?ﬁﬁXij%?@ﬁﬁiiéjf (#£3) . 4
SRR M AR A 1 RN SRR L B[R] S 53
5N HAE

%,lﬁ:ﬂru] ® df F P
actors

7 fi#/Z Decomposition layer 2 1.236 0.292
¥ Concentration 4 2.743 0.029*

i ] Time 1 53.199 0.000%**
S fi#)Z x ¥ ¥ Decomposition layer x Concentration 8 5.537 0.000%**
A1) x 43-i#)/Z Time x Decomposition layer 2 1.107 0.332
fF[A] x ¥ % Time x Concentration 4 1.369 0.244
] x 43if)Z < W Time x Decomposition layer x Concentration 8 0.628 0.754

KAOMBR 1 S WRE R BEMHIMEHS (P<
0.05) , HoAth e B Ab BHZH X IRAR A= 4 ¥ AR A
FH ., BE R B R AR AR A 35w, B 1 -
100 B, HAREREER (B 2) ; RAKR
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Fig.2 Effects of different concentrations of litter extracts of undecomposed layer on the
radicle growth of P. massoniana seeds
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Table 4 Effects of different concentrations of litter
extracts of undecomposed layer on the allelopathy
index of P. massoniana seed radicle length

x4

R i)z HiT Y] 3 JEY A

Undecomposed Prophase Mid-term Late Last stage
1:5 —0.248 —0.127 —-0.235 —0.246
1:10 0.058 0.133 0.016 0.004
1:30 0.077 0.13 0.159 0.152
1:50 0.181 0.189 0.214 0.127
1:100 0.244 0.304 0.321 0.265
CK 0.000 0.000 0.000 0.000

E1:5F1: 1000, BABZERFEN (P<
005) , WEH1:10, 1:30F11:500f, HA
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Fig. 3 Effects of different concentrations of litter extracts of semi-decomposed layer on the
radicle growth of P. massoniana seeds
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Table 5 Effects of different concentrations of litter
extracts of semi-decomposed layer on the allelopathy
index of P. massoniana seeds radicle length

IR Hi bl JE 3 A
Semi-decomposed Prophase Mid-term Late Last stage
1:5 0.326 0.222 0.179 0.124
1:10 —0.242 —0.323 —0.289 —0.271
1:30 —0.185 —0.267 —-0.267 —0.265
1:50 —0.119 —0.146 —0.143 —-0.17
1:100 0.450 0.340 0.211 0.173
CK 0.000 0.000 0.000 0.000
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Fig. 4 Effects of different concentrations of litter extracts of fully decomposed layer on the
radicle growth of P. massoniana seeds
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Table 6 Effects of different concentrations of litter
extracts of fully decomposed layer on the allelopathy
index of P. massoniana seed radicle length

oy (= il 3 Ja A
Fully decomposed Prophase Mid-term Late Last stage

1:5 0.267 0.305 0.233 0.213
1:10 0.170 0.217 0.164 0.210
1:30 0.103 0.207 0.161 0.168
1:50 0.148 0.184 0.148 0.198
1:100 -0.082 0.021 0.145 0.203

CK 0.000 0.000 0.000 0.000

ANTR] 08 2 08 v iR AR O B e AT
YRR, AR BER RO IRAR A A e A

WRE L ISFIR] K oyt 2 S5 v FE W 28 AR 52 5
PARhFIRARAE R FER R . AR ER IR A
TERMREE AR . (1) BR 1 SRR WM
HIVEFAN, R )2 X B AR F IR A K,
Bifive B AR A I, VR B AL AR R
%, JMEREIR, FEmAE XK MR R,
PIRIARAE A o AR BE RS AE R —Fh B AL e
PAAETRIAE R, S04 i o 24N 2 2 A fURk
M, FE—ERE LEHEMARAERPY, SRSt
FEAF N R EE R BRI ZLA (P, koraiensis Sieb.
Et Zucc. ) FiFii & SIMRA RS R—3, (2) *F
SRR JE R Ey R b AR 5 mie) A A S A1 v e A
o, HEREENE], DR AR, R AE(R
BRIV BER AR IYRIBCT AR A8 5
Y, HIsSLEERRZmEY, bRk A Y



134 7 N A S I $34%
A YRR W RO
1.0 0.6
T ]
ya =
04+ ﬂiﬁﬁrﬁl}; W1:100
05 SRS
A mi:10 02k
W 1:50
ol ML:5 :']3?] 1:30 ]
A 1:10 m = Fiz A
o3t 2
RoMiSZ
A 02
_05L Tz
05 W 1:100 Qﬁfﬁ B
04
mi:s
710 1 1 1 706 1 1 1 1
-1.0 -0.5 0 0.5 1.0 -06 —04  —02 0 0.2 0.4 0.6
0.6 : 0.6
JE 1:100; ER 1:100 |
04 s 04
i':n\f# = i Py 3=
02| ARz 02| A 4
A
0 £ 0
, . W1:30
mi:s 1:50 1:50m
0.2 mi:30 02 1 Wmi:s
Wi:10
mi:10 VAV A=)
—04 LIMRE A -0.4 A RO
-0.6 | -0.6 |-
708 1 1 1 l: 1 1 708 1 1 1 i 1 1
-08 -06 —04 —02 0 02 04 06 -08 -06 —04 —02 0 02 04 06

W WM. P . ARSI 1097.975, 209.935, 267.323., 274.375, X P3N 0.000,

&5

RE 5y R R -R ETE A [F] R HASE 5 AR T F AR AR A K B R 53 4
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Effects of Castanopsis kawakamii Forest Litter on Seed Germination of
Pinus massoniana

JIA Mei-hua'**, WANG Zhée*, LIU Jin-fu'**, JIN Meng-ran'**, HE Zhong-sheng'*”,
XING Cong'**, SHI You-wen’, SHEN Cai-xia’

(1. College of Forestry, Fujian Agriculture and Forestry University, Fuzhou 350002, Fujian,China; 2. Cross-Strait Nature Reserve Research
Center, Fujian Agriculture and Forestry University, Fuzhou 350002, Fujian,China; 3. Key Laboratory of Fujian Universities for Ecology
and Resource Statistics, Fuzhou 350002, Fujian ,China; 4. Qixinghe National Wetland Park in Fufeng, Fufeng 722200, Shanxi,China;

5. Administration Station of Castanopsis kawakamii Nature Reserve in Xinkou of Sanming, Sanming 365000, Fujian ,China)

Abstract: [Objective] In order to understand the effect of Castanopsis kawakamii natural forest litter on seed
germination and radicle growth of Pinus massoniana, the main associated species. [Method] The allelopathic ef-
fects of different decomposition layers and concentration extracts of C. kawakamii natural forest litter on seed ger-
mination and radicle growth of P. massoniana were investigated. [Result] (1) The main factors affecting the seed
germination of P. massoniana were litter decomposition layer, the litter of undecomposed and fully decomposed lay-
ers had no significant effect on the germination of P. massoniana seeds, the semi-decomposed layer inhibited the ger-
mination rate and germination index and promoted the germination potential. (2) The main factors affecting radicle
growth were the concentration and time of extract and the combined action of decomposition layer-concentration-
time. The un-decomposed layer inhibited the whole radicle growth period of P. massoniana seeds except 1: 5, and in-
creased with the decrease of concentration, and promoted the most at 1: 100, the semi-decomposed layer was pro-
moted by low concentration and high concentration, and the intermediate concentration was inhibited, fully decom-
posed layer was promoted and weakened with the decrease of concentration.and the promotion effect was the
strongest with the decrease of concentration. (3) Correspondence analysis showed that different decomposition layers-
concentrations had no significant effect on seed germination of P. massoniana, but had a significant correlation with
radicle growth. [Conclusion] The litter extract of different decomposition layers had weak effect on seed germina-
tion of P. massoniana, and promoted radicle growth at low concentration, inhibited radicle growth at high concentra-
tion, and promoted semi-decomposition and fully decomposition extract. The allelopathy effect of litter on radicle
growth was more obvious.

Keywords: litter extract; allelopathy; Pinus massoniana; seed germination; radicle; Castanopsis kawakamii

natural forest
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