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Effects of leaf litter of Cinnamomum septentrionale on growth and resistance

physiology of Brassica rapa in the decomposition process of litter

HUANG Weiwei, HU Tingxing* , ZHANG Niannian, XIAO Yinlong, HE Yuanyang, LI Zhonghin, DING Wei
Key Laboratory of Foresiry Ecological Engineering of Sichuan Province, College of Foresiry, Sichuan Agricultural University, Ya'an 625014, China

Abstract: A pot experiment was carried out to study the effects of addition of leaf litter of Cinnamomum septentrionale on
growth and resistance physiology of Brassica rapa during the decomposition process. Each pot contained 8 kg of soil mixed
with 0, 20, 40, 80 g leaf litter of C. septentrionale respectively. Seeds of B. rapa were sawed on 13th April, a week later
after litter addition. Height, biomass, leaf area and several indexes of resistance physiology were determined at 30, 40, 50,
60 and 70 d after sowing. Supplementary experiment was conducted as following; leaf litter of C. septenirionale after soaking
in water for 48 h was steamed for 4 h, and the other methods were the same as above. The results were stated as following.
(1) In formal experiment, height and biomass of B. rapa were inhibited significantly in 70 days. The activities of
superoxide dismutase (SOD), peroxidase (POD) and catalase activity ( CAT) in leaves of B. rapa increased on the

condition of low litter content and short time of decomposition, but decreased on that of higher litter content and longer time
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of decomposition. The activities of CAT went up significantly in 70 d. The content of sugar and soluble protein in leaves of
B. rapa increased in low litter content and short time of decomposition, whereas, decreased in that of higher litter content
and longer time of decomposition. The affect intensity of leaf litter on B. rapa was from strong to weak in pace with
prolonged decomposition time. The compound negative effect of 80 g treatment was the strongest, that of 40 g was weaker,
and that of 20 g was the weakest. After 60 days, the discrepancy size of some indicators (e. g. biomass and SOD) of B.
rapa among treatments had reduced. This implied that the effects were weakened. The reason might be that the
allelochemicals in the litter of C. septenirionale had obviously reduced or almost no longer released. (2)In supplementary
experiment, after sowing for 70 d, there was no obvious difference of morphological feature and no significant difference in
biomass, height, leaf area between litter addition and control. It indicated that soil physical properties were not influenced
obviously and the growth of B. rapa was not affected by addition of litter. On the whole, the leaf litter of C. septentrionale

had a fierce allelopathic effect on B. rapa during its initial decomposition process in soil.

Key Words: Cinnamomum septentrionale; Brassica rapa; allelopathy; growth; resistance physiology
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30 d B}, A, AbFRAERHL EFRSrTH S CK ARG BTN (RI>0)  (H R #5r T H BRI R A K Z 5
I (RI<0) ;40 d LUS , A0 3R Hh 1 Kot T 3850 H BN T CK, Bl AL FR I ] A SE 4G | £ A0 3] RI(E18/)N 560 d
B, 45 Ab Bl R 3000 T 2 B R AR e K, T HE CK AR 37.47—84.50% ; 3] 70 d B, 3 R T &2 3
FIAMEIVE S 60 d B AH A it ikl B T8 7E A, AbBEZ 2P AR B i K (RI=-0.863) .

2.2 ARORYATE B Rt BT/ INFI S i 3 ORI T A5

A1 a A JEYE X SOD BYRL N fEAR B A, A, S AR BRI E] (30—40 d) , I HI1EH (RI<0) ,
50 d BF 45 AL B FE B 0 2 AOAR HEVE FH (P<0. 05) ,RI 43 3K F] 0. 145 0. 295 0. 286 0. 404, 3] 70 d B, X fiff
TGP 145 M S T RS

POD I PR 7E A AL BRI H] (30—50 d) RICAIIHIVER (RI<0) ,60 d Bf TS G R (K 2) 43
5 CK Z [ 22 7RIk 0 3 KF 70 d B 25 S G RS S 405 CK Z W 22 5 338 3 KF (P<
0.05) fRAbFEE (A, A,) RILHALIAEH (RIS0) , mAb#E (A,) R B E HIER (RI<0) .

800 r OCK @20g ®40g m80 -
. e g ag b a 9000 F gk .
£ _%a a a g 8000 r  @20g aa
g_ 3 b ) a = 2 7000 @40g T
w2 B cfE b aa Tqb % 6000 | ™80z a 2a i b a
S 2 L 5 o . £ 5 5000 bI
= 3 2 S 4000 | i C
g = 3 3000 |
a x vn O
o2 e 2000
n g a
2 @ 1000 | :
o [ B 0 = [
40 50 60 70 60 70
FEPI G KA Days after sowing/d FEF 5 K%L Days after sowing/d
E1 AEERAEZHALIENT /NG SOD iEF 18I0 B2 FAEEHRABEZHLEI/NEE POD FHERISNE

Fig.1 Effects of different treatments of leaf litter on SOD activity Fig.2 Effects of different treatments of leaf litter on POD activity
of B. rapa of B. rapa
AL BN R) 5B R R 26 535 0. 05 R KF

Pl 3 ATAL, Bl 1 0 v S A K, CAT TG PETE 30—60 d I 2 BE G T 5 ke 34, SR 80 s IR A v 91
FIEES 70 d G PE R R S L% (P<0.05) (RAC B (A, ) IHIS PES K (RI=-0. 344) | K% 7%
FrE R, fe HEE ] B A, A, 1Y RI 20513k 0. 020 ,0. 275,

2.3 ARARURTENTE L R R X /N R R PRSI R T R A S

Bl 4 on, AL BE (30—40 d) /NS B ] i T B i A 400 5 B R) 45 A0 B R 2008 1 CK, JFBE V%
Y S S L T H50—60 d IR B i R MR S T v o U A B S A AR T (P<0.05)
)70 d B4 A HEIS AR T CK, HLRE AL 3 4 A i Ve R

- 2 -
000 5CK @40g B[ ok maog
o 0.035F ©20g m80g g il B20g  m80g
% & 20¢ a
- 0.030 80 . a
o 2 E§ s
Tz 0025 T
= S5 c
£ 5 0.02Ff =2
E & m 5 10 FA
=S 00I5F o U B
3 25 | 7
s L B
= 0.010 el /
< & i
S 0005+ = %
0 R R R 0 £ B ikt - ES
30 40 50 60 70 30 40 50 60 70
& J5 K E, Days after sowing/d & Fh 5 R B Days after sowing/d
3 AEERAFEMALEI/NER CAT EEHF M 4 AEERAFFEITLEINNEXATREESENF0
Fig. 3  Effects of different treatments of leaf litter on CAT Fig. 4 Effects of different treatments of leaf litter on suger
activity of B. rapa content of B. rapa
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H & 5 0L NS AT AR B 50 d I E AL BREE I /N T CK A1, HEAth I ] 4% ik B 2 25 2 3
R B 0 1 g 7 i, 40 d BEARBREE (A, AL) ¥ BT CK, IFBifi 5 IR V% i 2388 i sk 44 g, 70
d B A B (A, ) RN HIVE ,RI=-0. 150,
2.4 ARORTITE I FE B e AR o N R B 25 B RO

MR T TE— 2 I E] L N | Bt Ak BRSP4 i K | % Ak AR AC U 9% b XoF /0N 1 S 110 2545 10 A 830 7 34
B AL B 0] 2 B M — 2 A EE R SRR 5 ] — I g s i) R AR 9 - (A ) AR 8 28 45 3 k380U e /), o
FEPRTEN L (A,) BRSPS (A Ab B [RIRHIR IR 5 I (A, ) 78 30 d B REH R 03000 5 + 3%
Hr R T T B IS (RO A ADEE) | B SR S V) A T ARON A 55, (H 28 ek K e ) A L b R AR R
AR (£ 2) .

25 OCK @&40g

=8 a =20g m80g ®2 RABPEHETEALSBIRPINNEKNESHE SE

%’[\’ ‘é 20r o Table 2 The synthesis effect of the leaf litter of C. septentrionale on

g %; 15+ B. rapa while decomposing in soil

a2 0l RS KA/ # 438 SE Synthesis effect

Eﬁ ::J b % Days after sowing 20 g 40 ¢ 80 g

&g 05 IE? 30 0.080 0.000 -0.123

= ° 0 é 40 -0.066 -0.163 -0.458
30 40 50 60 70 50 -0.128 -0.239 -0.384

Bl R Days after sowing/d 60 ~0.086 -0.112 ~0.365
E5 ARBRABENGENEETAEESSROEMN 0 ~0.091 ~0.045 ~0-385

Fig. 5 Effects of different treatments of leaf litter on soluble

protein content of B. rapa

2.5 ZRAESRARPTE AR e P A R /N Stk R AR R AR A S

H13% 3 AL, FEANTEIRIR Y, 70 d IF/IN A Siebk g | I THTRR B AR Wy 45 Ak B 22 ) O 8 35 25 5 (P>0..05) |, [R] i
A B A B, A Y PN A8 AR B 2 ]/ SR 25 T W I 22001, iX R W i e 70 R I 28 38, 76 80 g & o
A B L A v B8 I AR 38 K AT BE AR T —E R B AR R R/ S A KR RN R

x3 ZERMNARERABEHETEFEBRIENNAERS  EVERMERNZ N
Table 3 Effects of the leaf litter after stewing of C. septentrionale on height, biomass and leaf area of B. rapa in the decomposition process of

litter in soil

o bt AT - A1 WA
) Uit nt A it Height Leaf area Dry weight aboveground ~ Dry weight underground

&R G REv/d The content
Days after sowing of leaf litter - A % A % A
il . L L

/(g/ ) g{)ﬂzﬁ/;m Estimated value Observation Observation
seen /mm? /(g/ B /(g/ B
70 0(CK) 21.4 a 1024.772 a 0.267 a 0.026 a
20 21.7 a 1055.529 a 0.282 a 0.029 a
40 22.3 a 1038.070 a 0.262 a 0.025 a
80 21.9 a 1009.552 a 0.285 a 0.029 a
3 ifig

3.1 ARORUAFE XN SEBU A B 52 e

A LB R G038 % T 2n e BB R N B BTERE 12 AR b, #e s AR P (30—50 d) B, K
Y SOD AL A B 7 F i 3 b s ™= A= H,0,, I—JHﬂEE&}EEHT CAT HIF BARULTERR 1,0, ,H#%E
P i Y HG I/ LS 0  fLIY reactive oxygen species (ROS) 17742 51 BR BT (4 R 2838, POD 1Y
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N RETTRE Rt T/ SR U v Y A ) B T RURR, B0 R S 2 B ROS BIR . BE A Ak B I (] 11 A
K,60 d i} ,SOD POD | CAT {if PR B H LA & 410 i B 42, 3 5072 55 220 T E A I 1 7K YA A B 4 A 7
( Eupatorium coelestinum ) 15 H BY2E RAHRL ;70 d B, 24038 SOD 1675 CK AHEL T i 3 22 5%, POD  CAT 35 1
T R 0 B oy A R B S B TR R BRI T, AR BT 45 R AR AR
( Gossypium spp. ) Mt i SOD BE AR K 25 SN K, I 55 60 BORH LU A BT REAIR, 5/ IS i SOD B 4B AL, A
WA L 60 d K LUR/INAZEIF IR 2B Fe 30—50 d 318l B 4r Bt S AL DO, nTRESE h AR A& 1
TP R A FH Y C B WD B R RS H YR 70 d NI ORREI, BUZ 60 d LURE IR AR
KRTAEY,

VA PERETEA DL B B S S VE Y, AT AR R M B Y 2 1, B AR i o, o] 34 o Ji
A KA R RIEAHIE ST R S5 R | T BE AR AL BRI AN S R Ak SR ST A TN Sk
IKAY MR, 3 Jl— e FEE A /K 23 30 A AL B (30—40 d) AR R AR, EAAEZD W HE TRy
JBT 2 5 ML AE AR 22 X8 7K 3 AR WAL, A A ) A A SRR 3 S 380 A P R0 OB (AR 1 S A R, e A 1
M A AR S/ N T AT TR B AR BRI TR] A AE I (50—60 d) |, A BEE ] T Al R RO A2 0, 70 d
AL PR H ) W T CK, AR TR BT BELAS /N I SR RS 9 5 i, B0 (- Ay e . IR
P& /N S RN R A BT R BNEE R AR, TR P S B R TR X
5 e a2 FHZGAE ( Flos chrysanthemi) /N [R1ERAE SRR s 38 7K 332 8O0 HFT47 2 AR A 5 45 SR 2L, T e 2 A
Ry R EACEY BT T /N S RN 5T 125 5 By M, A B U D R RR TR P LS (Fe s AT RE LI
SR A AL | B S AR AR OO, WA P A DL S5 AT AR R A A T
3.2 HURPATEM XN AR K B

FUHALFE (30 d) I AR TR B (A, ) /NSRS Mot B3R 23 2B W T CK, X R MRS AR R
Py AL PR, REAE R/ IR A AR X TE S R A HA R AU 4 [R) B ) s A il S5 A A W i vh
EAHGE " bl A E A K 282K 70 d PN /N SRR RR T AR L AR i 2 B S AR AT
REZ SAR A TS R P AN SR 0 T /0N 1 3% 1 5 14 A AR, 18 5% ) 3] 32 VAR ) A0 Ml 43 S8 56 4%
SEFR/N SRR R AERE R 50 d DUS JLT A FRAR A 8 2 i 18 AR it/ )N AR s AT e 36, 3 = PR Dl v 2R
KT — B R TUP A5 1k Bt = A | R i J8E ZEAAE A0, 3 BEWAE AT, 5 60 d BHAHLE 70 d B #b T
Hh o> T A2 B E HIAT ps a3, T RE R B AR P 7 - 33 RSO SR 2 Y B I b /N SR
RARVEN 5 P& M i B2 B C ST H IR R K
3.3 LRI

RJEIE I (A, 30 d) kbR ZEA %000 SE=0. 080>0 , 2 B I # - 01 Ak BA 1)/ (1 3 A K
Jvits BB AN P A A5 1, 31X P RS2 TR 7% i 0 o i B O e R/ SR AR B R B & R T
A TR BT i B A B [R] Y SE A v A 3 A RO AR R LS )R v A - g i VR
SR TR ) b A7 et o J pi 55 A8 3 33 mT RE A v HAE LI rh Bl B B, 2 — s I ) AR e 22, %00 e
5, A BRI AR S U VR P B Z 08055 o M\ 60 d B 45 A 6 L SE 8 Bk (AR 4 i SOD 45 ) I 2545 %0 It
U538 LA B A b B 27 T) 28007 2 S 4 /N R o, B U i it b ) A ) T ) A 3 b ) R T ) T B T A
40—60 d M), M 70 d J5 275 A FL LR R B R 0 ) 5, TRk Kt o3 , 36 1 UG ik — 2B IR R W5

FeHT R L ZE 36 T AN [F] R AR AR A Y /N SR A A B9 52 e G 8 35 2 S, AR WIE — i 1 PR IS LI
A REHONT 390 B K M T 2 IS AN SRS MRS ISR A I PR R T RS I 1Y - 26 Ak S8 Jo A 2
FEJFA
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