DOI:10.16779/j.cnki.1003-5508.2013.06.005

34 6 Vol.34  No.6
2013 12 Journal of Sichuan Forestry Science and Technology Dec. 2013

(1. 628200; 2. 610081)

CREBRAA R AR, R ERRE, AR A% E LRI EGCRERRF TR KBRE 4
AN et Bk B AL (30 g 0 pot ') (A, (60 g+ pot ') A5(90 g * pot”!) Ae st BR CK( RAAn B et) , A1 &
WREAHTE S kg LERABGEAE B EE, EBAHE0dNEEERS AHWTAREEEIEIR. R K
1) A, RS TR R Z 06, A, A, REHEAKEN TRE IR FH;2) et b 2R BB
(SOD) /&M & B & vt B th3e i 2 et B e H,3) A, A, v /=B ( MDA) 483 X T8 (CK) , LKA %
e FI R BAEA N 4) BT R TIERME(SS) B EZHTHE(CK) , TErEG(SP) &ZNH T
FART A (CK) o BT, B ALt E LA PAFOA RSN YR, EH AL EAINAN L
EOECE I

DA AR et AR ALRAE R A K AR

:S714 A 11003 —5508(2013) 06 — 0016 — 06

Effects of Decomposed Leaf Litter of Populus on
Growth and Resistance Physiology of Lactuca sativa
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Abstract: By using pot experiments researches was conducted on the effects of leaf litter of Populous on
the growth and resistance physiology of Lactuca sativa during the decomposition process of leaf litter. Each
pot contained 8 kg soil mixed with 30 60 90 and O g leaf litter. Height biomass and several resistance
physiology indexes of Lactuca sativa were determined on 50 d after sowing. The results showed that 1) the
heigh of A; was inhibited significantly on 50 d after planting and the biomass of A, and A; was inhibited
significantly; 2) The activities of superoxide dismutase ( SOD) increased in low litter content and de-
creased in higher litter content; 3) The content of malondialdehyde ( MDA) of A, and A, was higher than
that of control( CK) and moreover it increased along with the addition of leaves; 4) The content of solu—
ble sugar( SS) in each treatment was significantly higher than that of control( CK) whereas the content of
soluble protein ( SP) was significantly lower than that of control( CK) . On the whole the high content leaf
litter of Populous had a serious allelopathic effect on Lactuca sativa during its initial decomposition process
in soil.

Key words: Populous leaf litter Lactuca sativa allelopathy resistance physiology

( Populus) N N N N N

120130845
(19749



6 17
1
1~3 R
N 1.1
. E103°
A 517 N30°42° 539 m., 15.9 C
( Triticum aestivum) ( Zea 28.5 C ~29.3 C
mays) ’, 36 Co 1168 h,
-46 ( Glycine max) 972 mm
( Amaranthus retroflexus) . ( Digitaria sangui— 84% .3mes™'s
najis) . ( Setayia viridis) . ( Eleusine in— 1.2
dica) . ( Chloria virgata) 1.2.1 X344
6-7 8 - pH
( Lactuca sativa) 7.85 24.48 g+ kg™ 0.67 g kg™'
0.77 g * kg™! 5.52 g * kg™!
o 14.63 mg * kg™ 15.25 mg * kg~ '
I cm 26 cm, 29 cm
o ’ 8 kg 36 .
2012 9 20 a
1 em®
0.5% KMnO, 20 min 2
. ho
o, 1.2.2 X3kt
9 000 kg * hm*
2 60 g * pot ',
( Lactuca sativa) A (30 g pot™) (A,(60 g pot™) (A;(90 g *
pot ') 3 0g-*pot CK.
6 o
( )
6 h
o 24 h
4 h,
B 4 : CK.B,(30 g * pot™") .B,(60
g *pot™") \B;(90 g+ pot™") 3 o
. 1.2.3 Xk
2012 9 20
HH2
(MI2x GBR)

80% (



18 34
18%) (2012 9 28 ) A, CK RI
o ( 0.5 -0.140 85.9%
cm lem ) 50
2 cm o
10 d . A, CK
. A, A, CK
1.3 CK 83.8% 80.0%.
50 d 10
2.3 )
o 50 d
1
: Table 1  The effects of decomposed Populus leaf litter on
105C 80C ° the height and biomass of Lactuca sativa
(SOD) :
iomass of aboveground parf
14 NBT 50% 1 Height( cm) B (g‘_ oy '
U, Treatment
((‘m) (g 'plant 1)
( POD) Observation ( RI) Observation ( RI)
S 1 OD 0.01 1 CK  18.5+2.8a — 0.475+0.101 a —
U A, 20.1+2.2 a 0.079 0.562 +0.073 ab  0.172
° A, 16.3+£1.9 a -0.119 0.398 £0.074 b  -0.145
( CAT) Ay 159+1.3b  -0.140  0.380+0.030 b  —0.183
“  Imin  OD 0.1 1 : -
(P <0.05)
U. Notes: The data in the table is average value + standard deviation different
( MDA) ( SS) letters in the same prcedence indicate significant difference( P <
s 0.05)
( SP) 2.2 3
G50 7. MDA
1.4 2 A,
Williamson ** Rate of SOD.POD.CAT CK
Inhibition ( RI) o MDA CK
. . AyA, SOD
RI=1-C/T( T=C ) RI=T/C-1( T (P <0.05) CK 27.7%
<C ) 36.5% . A, A, POD.CAT  CK
T C RI>0 (P <0.05) MDA (P<
RI <0 RI 0. 05)
. SPSS17. 0 ( SPSS .
Inc. USA) ( One-way 2.3
ANOVA) (LSD ) 3 ss
. CK( P <0. 05)
o CK 184.12% ~ 203. 15% -
2 179.11% SS
. SP SS
2.1 SP CK
1 A -A, CK (P <0.05) .
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Table 2 The effects of decomposed Populus leaf litter on antioxidant enzyme system of Lactuca sativa
Activity of SOD Activity of POD Activity of CAT Content of MDA
Treatment Observation Observation Observation Observation
(U+g ' FW) (RD (Usg™' FW) (RD (U+g ' FW) (RD (Usg™'+107° FW) (RD
0( CK) 350.8 £28.98a — 3571.4 £237.3a — 23.81 £18.45a — 4.311 £0.607¢ —
30 369.2 £72.66a 0.05 3610.8 +£486. 1a 0.011 24.07 £5.94a 0.011 4.097 £0.579¢ -0.05
60 253.5 +30.40b -0.277  3399.2 +108. 1a —-0.048 23.72 £2.38a -0.004 6.347 +0.285h 0.321
90 222.9 £41.48b -0.365 3129.4 +68.2a -0.123 44.13 £10.72a 0.46 7.852 £0.597a 0.451
: + (P <0.05)
Notes: The data in the table is average value =+ standard deviation different letters in the same prcedence indicate significant difference( P <0.05)
3
Table 3 The effects of decomposed Populus leaf litter on osmoregulation substance of Lactuca sativa
Content of SS Content of SP
Treatment
reaimen Observation ( pmol/g FW) (RI) Observation ( pg/mg FW) (RI)
0( CK) 0.699 +0.153b 0.448 £0.0146a —
30 1.287 £0.188a 0.46 0.327 £0.0217b -0.263
60 1.420 £0.179a 0.508 0.213 £0.031¢ -0.52
90 1.252 £0.185a 0.442 0.201 £0.053¢ —-0.546
: + (P <0.05)
Notes: The data in the table is average value =+ standard deviation different letters in the same prcedence indicate significant difference( P <0. 05)
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Fig. 1 Effects of the leaf litter treated by different stewing of Populus on height and biomass in the
decomposition process of litter in soil
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