2015-06-25 DOI: 10.3724/SP.J.1145.2014.10027 Nt B4R a1) R /74

RS54 Y244t Chin J Appl Environ Biol 2015, 21(3): 571-578

FEAEN AT ER OB RULEER
A TR IERIRIN
FW? SN F B K HaR THRE TR

DU K2 bR B HiEE 625014
AT AT X AL FTARO SR R 610300
P A R B i 625014

B2 RS, ) 18 (R458 kg) "FIRINO0 g/#k (CK) | 20 g/ (T)) | 40 g/ (T,) F180 g/#k (T,) i
(Cinnamomum camphora) J{7& W, T HAE 589 43 #4009 6 RANLAE (Impatiens balsamina) H: A& Fll A= B 1Y) 52
Wi, Sk T A [ MR FE ) 75 18 5 PR B AR XL BE AR A 6 B 0 D S 9 o B Ak BRI S 25 SR A M A B PRVE I R S A
A 308 TR A S P bR S I S e 2 R A A AR, TR N R 3R I, RIS 64T T A7 28 sl g, RIDRE & i i v it 78
2 dfa Kt O ATREsbREAR L Py A B 0 &) |, [FIRRS B3 AL B (Z, 20 g/4L, Z, 40 g/#MZ; 80 g/#:) . /5l
FERANAE 3G TS 5520, 60, 10071120 I FoAB #R 9 ALK FR bR, #2585 60K I 8 YA AR BRAE A5, FF ORE I P bk AF Hds
br. G5 R (1) BRI A 2 8erh i i 1, ) T RUILFE b R RN 2B K (P < 0.05) 5 Bl A P8 3 R
IR RYEG I, AUHIACN ETR, H B IH T RANEM i R S R AR et R, g R AL §oh G R
(P,) AALFRGIME (L,) #E60 bl I #2500 35 g i 2 i/ (P < 0.05) 5 BEE PR # =38 m, RUANFE 5 A b ik
1L (SOD) Flit AL YA (POD) 1 14 W PR AR (P < 0.05) ; A4 HEN ¥ (MDA) & &4 8 3 KFCK, £HHZE
T R B W AR B AT 5 45 TRV A BRI AR (Pro) | AIAEMERE (SS) S EH B M TCK(P<0.05), Al iEME
M (SP) & v i 3G N2 B d (2) 7 PATa FA g b, 228385 JR v i Ak 300 RN AL 78 B 28 i Pk A 3
LRI TR E 2T (P>0.05), RUIFE—E GO E N, 38 BT SR, 0f i &5
e R A A8 A, T2 S8 T 1 = 8 i R 2 A 7 b ik R IR A= A ) T A IR SZ AR i R 2R AV E T 45
(3) B R a7 A BT RUANE A A ERER 5 00 T A% 0 Rl it FH 300 2 B TS5, T, TR T B ARIBRER & Ui (CE) 43
H1240.169. 0.354F10.497. £ - U6HH, A RIATE M QR0 fp i, JCRE AL BRI i T4 RUIAE R Bt A 3E 3,
XFEREEIE I AE FIRRAR, B RALTESC A RE TR, A K Z 8], A& FBRAIEILH B2 RA%. B2 35 237 HHE3

s JVE s RUINAE s FLIBAE T 5 2 B

CLC Q94578

Effects of initial decomposing leaf litter of Cinnamomum camphora on the

growth and physiology of Impatiens balsamina™
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JADStract I pot experiment was conducted to study the allelopathic effects of initial decomposing leaf litter of Cinnamomum
camphora on growth and physiology of Impatiens balsamina. Three leaf litter treatments included 20, 40 and 80 g of C.
camphora leaf litter mixed with 8 kg of soil, namely T,, T,, and T;, respectively. In order to test the effect of leaf litter addition
on the permeability and ventilation of soil simultaneously, a parallel trial with steamed leaf litter was conducted with the three
treatments of the leaf litter. The leaf litter was steamed for 2 d to remove the secondary metabolites as much as possible, dried,
and then mixed with 8 kg of soil, namely Z,, Z,, and Z,, respectively. No leaf litter was added in control (CK). The growth
parameters of I. balsamina were determined at the 20 d, 60 d, 100 d and 120 d after sowing and the main physiology indicators
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were determined at the 60 d. The results indicated that: (1) The ground surface diameter and height of /. balsamina were
inhibited significantly at 60 d (P < 0.05). Photosynthetic pigments and gas exchange parameters of /. balsamina were inhibited
significantly at 60 d, and the inhibition effect was stronger with increased amount of leaf litter addition. The chlorophyll
content, P, and L decreased significantly with increased amount of leaf litter (P < 0.05). The activity of superoxide dismutase
(SOD) and peroxidase (POD) in leaves of I. balsamina decreased with the increase of leaf litter addition. The content of MDA
in treatments T, T, and T; were all higher than that in CK, which indicated that . balsamina suffered oxidative damage in a
certain degree. The content of free proline (Pro) and soluble sugar (SS) in leaves of 1. balsamina decreased significantly with
the increase of the leaf litter (P < 0.05), while the content of soluble protein (SP) increased. (2) In the parallel trial, 60 d after
sowing, no obvious difference was observed between CK and any steamed leaf litter treatment in terms of the morphological
and physiological features stated above (P > 0.05). It indicated that the soil physical properties were not greatly influenced by
leaf litter addition in the dose interval designed, or that the release of secondary metabolites from decomposing leaf litter was
probably a better reason to explain the inhibition of leaf litter treatment to /. balsamina growth. (3)The compound effect (CE) of
leaf litter decomposition on 1. balsamina was enhanced with increase of the leaf litter, to 0.169, 0.354, and 0.497, respectively, in
treatments of T,, T, and T;. The study indicated that initial decomposition of C. camphora leaf litter in soil reduces the content
of photosynthetic pigments, inhibits photosynthetic capacity and resistance physiology of . balsamina, weakens its adaptability

to the environment, and restrains growth of the plant.

Cinnamomum camphora; leaf litter; Impatiens balsamina; allelopathy; physiology
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Table 1 Effects of decomposing leaf litter of Cinnamomum camphora on basal diameter and height of Impatiens balsamina (Mean = SE)

7=
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ays a(;;)sowmg on e(;/;)poetz_il) itter E‘U%{E . ﬁlﬁg?ﬁﬁ W%{E ‘ ﬂj)ﬁ??ﬁﬁl
Observation (D/mm) Inhibitory rate (RI) Observation (//cm) Inhibitory rate (RI)

0 (CK) 292+0.26a - 6.62+1.75a -

20 20 (T)) 276+0.12a -0.055 557+1.68a -0.158
40 (T,) 2.34+£0.06 b -0.199 5.87+147a -0.114
80 (Ty) 1.25+0.09 ¢ -0.572 3.19+£0.77b -0.518
0 (CK) 13.16 £ 1.00 a = 345+05a .

60 20(T) 11.86 £0.93 a -0.099 340+14a -0.014
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0 (CK) 16.37+2.30a - 5434+284a -

120 20 (T) 16.03+ 1.4l a -0.021 51.79+4.39 a -0.047
40 (T,) 12.55+1.36 b -0.233 4698 +4.51 b -0.135
80 (T5) 841+ 1.19¢ -0.486 31.55+396 ¢ -0.419

P[] — S AN ] /N5 3 7% T — B ) AL AS [ &k B ] 2 5 3 (P < 0.05)

Lowercase letters on the right side of data in the same column indicate significant differences among treatments at the same time (P < 0.05).
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Table 2 Effects of decomposing leaf litter of Cinnamomum camphora on chlorophyll content of Impatiens balsamina in the initial decomposition

wovkr TEEC g TEE g VIR e TTRECS e
Treatment (w/mg g', FW) R (w/mg g', FW) Rl (w/mg g', FW) Rl (w/mg g', FW) Ri
CK 4.06+0.24b 0.88+£0.05b 2.05+0.13a - 491+0.15b -
T, 479+029a 0.152 1.06 £ 0.07 a 0.167 2.06+£0.24 a 0.004 5.88+0.29a 0.165
T, 2.28+0.09 ¢ -0.438 0.46+0.02 ¢ -0.478 172+ 0.17b -0.162 2.74+0.19¢ -0.441
T, 2.04+0.09d -0.498 0.34+0.04d -0.616 1.05+0.08 ¢ -0.489 2.38+0.10d -0.516

P e ) — B AN ] /N5 g 3 7% [ — B T A AS [ &k 8 ] 2 5 (2 (P < 0.05)

Lowercase letters on the right side of data in the same column indicate significant differences among treatments at the same time (P < 0.05).
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Fig. 1 Effects of decomposing leaf litter of Cinnamomum camphora on SOD (A), CAT (B), POD (C) activity and MDA (D) content of Impatiens balsamina.
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Table 3 Effects of decomposition of Cinnamomum camphora leaf litter on the photosynthetic rate and gas exchange parameters of Impatiens balsamina

bR R LTS fia e CO, M i FEIE R
JHE = Photosynthetic rate Stomatal conductance Intercellular concentration Transpiration rate
Content of leaf W 7 (. URET R W 5E (B A B WEE URET R MEE A I B
litter (w/g pot”) ~ Observation Inhibitory Observation Inhibitory Observation  Inhibitory Observation Inhibitory
(P,/umol m”s™)  rate (RI) (H,0, G/mol m?s™)  rate (RI) (C/umol mol™)  rate (RI) (H,0, T/mmol m”s™)  rate (RI)

0 (CK) 12.708 + 0.426 a - 0.355+0.019b - 304.917 £3.129d - 6.883 +0.292 ab

20 (T)) 13.343£0.343 a 0.048 0.470 £ 0.012 a 0.245 318.133 £3.618 ¢ 0.042 7.612+0.075 a 0.096

40 (T,) 10.753 £0.477 b -0.154 0.502+0.005 a 0.292 331.120+2.722 b 0.079 7.684+£0.224 a 0.104

80 (T5) 7.206 +0.172 ¢ -0.433 0.490 + 0.007 a 0.275 346.900+6.112a  0.121 6.544 +0.017 b -0.049

P e [] — AN ] /N B R [R] — I ] P AN ) b 2L i) 22 S5 8 3 (P < 0.05)

Lowercase letters on the right side of the data in the same column indicate significant differences at the same time (P < 0.05)
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Fig. 2 Effects of the different leaf litter of Cinnamomum camphora on
the soluble protein, soluble sugar and free proline of Imptiens balsamina
while decomposing in soil.
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(P >0.05), M T, A T4 B34 i 2 R AR LT e o & (P <
0.05) (FE2(B) ). IR 2 XTERBE M. 1
3K TTE AL BT, JHE R & B W E K TCKE & (P <
0.05) ([&2C).

2.6 ZEEWEERAEMTAEITRAIEEK R LB

EOEAT

K HIZEE G A R R TR 5 R AT AL HRUINAE. 45
JLR A, BEE 2% B8 TE v A0, XU A6 A M A2 i
F RN, WA R B B A R A0 5 B KU A G v
HAEFAEZA T Z 2] B EMH SN (P <0.05), HEiEE
JHE AT 5 CKE AR E (P> 0.05) ; SitRIm, RULLE
A PUEACE IS M 158 T W B T T A A Ak B [ A
K BEXET (P>0.05) (F4). XELERFI, HEHEA
of - 5y B S5 B4 R IS IRUAN A6 A K A2 B0 B 32 2
B, TR AETE S0 A= B E AR B ARk 32 B F R g v
T 38 o SRR 0 R AR AR I 7 A A R
27 EEM SRR RULTEERK R BR G AR

2 ) 3 55 Pl 200 T 5 AR A R A A A 1 D DR R A
SN, SR FH B — FE A B 4 A A A A SRR I A T R Y R
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Table 4 Effects of decomposition of steamed Cinnamomum camphora leaf litter on morphological indexes, P, and resistance physiology of Impatiens balsamina

R ol oww

EREBE SRS TWEIH gy

AR AR A AR U AR

Content of Height Base diameter e ﬁ} ; ﬂ:E’e}?ﬁ_ﬁ_ ?ﬁﬁ : MDA content Soluble protein  Soluble sugar Free proline

leaf litter (P,/umol m™ s™) SOD activity CAT activity POD activity 1 content content content

ety lenm) ) /U ' FW) (WU g', FW) (/U g, Fw) @mmol g, FW) (o ool FW) w/mgg', FW) (w/mgg’, FW)
0(CK) 34.5+0.5a 13.16+1.00a 11.81 £0.31a 661 = 1la  80.88+4.07a 10644 +950a 0.023+0.00la 6648 +11.15a  1.039 £ 0.057a 46.08 + 1.74a
20(Z) 33.9+23a 1476+0.66a 12.23+0.36a 669+ 19a 76.69+2.19a 9896+68a 0.025+0.003a 6745+£8.54a 0.997 +£0.076a 50.31 +4.81a
40(Z,) 34.8+0.5a 12.71+0.0la 12.88+0.27a  684+27a 82.84+6.12a 11300+ 180a 0.024+0.00la 74.59+16.36a 1.098 £0.082a  46.68 £2.61a
80(Z;) 31.5+1.5a 12.52+0.10a 10.55+0.61b 702 £22a 67.30+£8.65a 9721 £265a 0.025+0.002a  75.68 £ 1.86a  0.976 + 0.006a 51.96 + 1.45a

P ] — FAN ] /N 3 2 7 ] — IF T A AR [ Ak B ] 25 55 . 2 (P < 0.05) .

Lowercase letters on the right side of the data in the same column indicate significant differences among treatments at the same time (P < 0.05).

FRAE. DRI, 25 Ak BH R AR B 8 AR U BRI X I AR
PEE oK R R AL B AL IR ZR B AUVICE (5£5) .

BR L, A, A U 7 20 A A £ 0 R
s, HPREAL B b, e R T A PR R SR B ML AR
F14 A g A LA XA AE 52 30 9 2% 5 P SRR 0 4% e A5 ik v
7 I DA DR Dl /1, 3kt i — 200 5 7 A3 36 1) 0 e o P o
TR, LS b oA A 7 OR8PS B
P A S, T A2 AR AR A2 B S e R BE 3R B
A% W0 7 At T ) e B i B

RS FEAEHIBOHAMALERSEAEEENEABN
Table 5 Compound effect of decomposing leaf litter of Cinnamomum
camphora on Impatiens balsamina morphology and resistance physiology

TR . LRGN
Leaf litter dose : ompound effects (CE) :
(w/g pot™) ﬁﬁ"ﬁ’{# KB ﬂf
Leaf litter Steamed leaf litter
20 0.169 0.055
40 0.354 0.042
80 0.497 0.054

P ] — R[]/ R 2R [ — e i) AL AR [ b B ] 2 el 3 (P < 0.05) .
Lowercase letters on the right side of the data in the same column indicate

significant differences among treatments at the same time (P < 0.05)

3.1 RULAESE1ER R AR X EERTENT 53 fR RN N

AW AR RN, A R I A Rk B R
AF (T, A1T,) , AT B @Al RANFE M S 2 10 & 2550 A R
(FE2ME3), IS ECH AR MR B (£ . 5it
[N, 2826 2 00 7 4 R 9% Ak B0 T 158 S EURANE L B A K
AR AR, ot A AR Z A BT B AL (R4) .
Uk A 7E— 2 B JR TE 08 I v R P, A R R i A X £
S 7 K A P R A R I S T R RUA A A K R
SR, i A A L T T A R AR AR T A B ) A2 A A
WK PSR T, BTASS R A E HIEES A IR
A RS SR AR, AN BEAR JE X B FE AR A AL VE T
LT, X AW R S I T i — R R R,
A )T S O R b T R A I o AR A L. Yu
AT SR R SRS IR Y 2 B, LA 43 D Y A B I T A
i B AIS Z AR A W i R 0 A VR R R S 3R B S I A
HK. REREEWIENE (Eucalyptus grandis) 87553
H AL IR AE T, & B 5 0 it AR 8 1 Ak SRR I T B A i IR
T2 — RSB LGS, 8 B aE ol Sy Rk A
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TR, 3OS 0 K A e A RS v, JEim RS HE S
FE 1 AL IR 6 A LG, Sre 2 il FL AR O T Hs 45 7 o A% Bk
(Juglans regia) Ji7% AL BAE I BOBE IS P A5, JEFLRR )
WE ObAOESE OCA GRS Bk %5
R BT AL B i % 58 %5 (Lactuca sativa) Yo VER =440
i A = SR Y. 2 e A o A IR B 194 R A B X K B
AR RIS ISR B, AR R 0 %
IR X A IR 6 A 2R BRI VE P AR R R A A R
(P,) FEACBR &I PR 2047 7 25, MR COL M (C)) Wi/ <fL
FRAIE (L) 8RB, F A S FLAIR o S P B G A T A &
B CHM . LIk /N, JE S ALBR R A 6 AR B 32 22
R Y R AL 2 A0 R 38 60 dBF, 44 38 G4 KU AE B B G,
PR CROR, i 7 Ao 8 it o 2 A 3, LGB B, Lo
W7 A AR, 5 K B0 S FL T B 0 5 5 P AT, 26 WA 7 A 0 9 -7
M A3 A 7 A Ak B T (i XU AE I A BB R B T
JERARRALIRZE, BP0 40 M 56 A 0 R BOG A 16 T AR L v
BCAY. 7 R U8 7 A 3 23 i) S B Ak B TR
TIRANAE A, 0541 50 R 52 S0 3 580 Jo Vs 55 ) e 3. SR T 4%
Xof S B 6 T - T A b O 9 o R LA ST R, B
O HEAT, TR BRI 5 R Ay T E R Y R R T R
R, YRy i 5 AR S R R P 8 3R R Y. Ak i
5 0 A ) 0 555 T e S 8 300 A 9 e R Ak B T 1 )
by A B SR W TR MERE AR A K, R A A P
32 RUlEm S EEEERA B S EXNEEAEMN

5 R Nie) Kz

0BT A R W) 22 B A0 A T e R AR TR S
P4 (ROS) & iy, Y AN /> & 10, . H0,%ROSH
BG5S U6E, FIBAEY R NP SR R A, HZE L
SR B ARG, (R M g, HA R, I 40 i
PR B B SR Tt T K kA, AT
4 BLSOD ., CATHIPODA: 1% 1 Tt 5 2 5 ROSH K 7. Hivp
SODA[IE AL O,- J§ H,0,, CATHFIPODIU i H,0,43 it )i It 75 1Y
H,OFN10,, MM BH 1 ROSKT B i 175 35 252, i i 4 PO T4k
32 HE W X6 R 0 R 1 Wi 2 AT 4l A 1 R Ak B VR B i 5
FEUA, Ak B I e R, X R o 1 R A
SODJ 1 2B T K&, MDAS at Kg T, 4ERFIEH A PRI RE
B A R G2 AR B . Ao %, 78 HEhin AF
T R 7 T I A 5 0 AL A6 9 1 7 0 SR Ak £ 0 il %) i 7L
% CATHG M FH41, SODFIPODIE 4 24 it 8 7% M- A & iy 3
Jnm B2 R R, ELRE R AR R 5 b B G BER, RUAINAE
RFEFGL AL =) (MDA) i 2 B B EH (FD . X



55 M0 S5 A B3I K RS (Oryza sativa) ShFp 12 $2 90
RE I 25 410 I S0 bR 4% 4 1 (1 SODARICATY 1, B fi MDA i
PRI —E AL Z A A5 FI R T (Solanum
melomgena) ¥R Z2 B A= W Bl b BE i F . T 50 (Lycopersicon
esculintum) FEHL (Capsicum annuum) 7 d, PODE I BE 4k
A e JBE AT R A ARG A 240V T BE 2 i T PODIT 1 32 B4
il 177 A B Ak B AR AP AR . AT D0, A A R e R o R AR
HAR B B AR T IRANAE , i B AR N ROSH R IE , Bl
HiH 2 38 B A IR A S A0 . X T RE I T 5 i 2 A7 (A A
YAy 28, R MR A KBRS N — MR, HRN
FJPODREH JE Lufiie /K b & W AL BUAR T 2, 38 IR B fh
JE, P Ak BE TR POD B B IR vl BHAZE Ak BT 37 AR A W T Ak
B & B BT BERC,, 33X 1E i S50 v 2 B0 L 1) 98 5 Ak 3
A RANAETE S A K 3018 | FFAE R R] 4R 3R 10 30 2 — B
3.3 RUWLTESE AT YRR B R % It 43 Al B Ao Rz
T8 TP ATL Y BR T 5 S L AU Bl S P T AT R B
FEAR, 3 AT LL3E 2o 98 55 40 8 PN I S AR L T M SR AT
RS A AT AR AR PR UL T X B Ak B Y
BT 0, I o sp R R L IR Y B PT RE W IS T TR &
(Elymus sibiricus) %F 7K B9, 1 i — & 72 B 19 7K 43 Jilr
8, I8 AR R B Y IR AL L DR B 1 A e
% T TV M AR 11 0T T T W I O e A T U IR R R A 4
BB ST R Y. A R, — SR B E T
W0 A % B LA A T 7 AR A 4 KR VR BN N R 7 A B
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;WA RER T M 8 1 S T e A AL A 1 T AT BEAE
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BHEEIL 488 % AL B2 55 dRULFE. 78 B 4553 5 CK, 20, 40, 80 g/4, % T20124E6/125H.
Appendix Fig. 1 Impatiens balsamina with different addition amount of C. camphora leaf litter. From left to right: CK, 20, 40 ,80 g per pot, photographed
on Jun. 25th, 2012.

ME2 Z2EEMNEEFAZHLESS ARLTE. WAL ZE4H5718CK, 20, 40, 80 g/#h, #T20124F6[25H.
Appendix Fig. 2 Impatiens balsamina with different addition amount of steamed C. camphora leaf litter. From left to right: CK, 20, 40, 80 g per pot,
photographed on Jun. 25th, 2012.

MIE3 HEEEMLIESS dRULTE. WA M0 CK, 20, 40, 80 g/4, #E T20124£7H221.
Appendix Fig. 3 Impatiens balsamina with different addition amount of C. camphora leaf litter. From left to right: CK, 20, 40, 80 g per pot, photographed
on July. 22th, 2012.



