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Effects of decomposing leaf litter of Populus deltoides on the growth and

physiology of Brassica chinensis

HE Wei, CHEN Gang, CHEN Hong, HU Tingxing” , WANG Bin, HU Yi, DU Chaoyun
College of Forestry, Sichuan Agricultural University, Ya'an 625014, China

Abstract: A pot experiment was conducted to study the effects of secondary metabolites released by decomposing Populus
deltoides leaf litter on the growth and physiology of Brassica chinensis. In the main test four leaf litter application levels was
set as 0, 30, 60 and 90 g/pot (respectively denoted as CK, 130, 160 and 1.90). Meanwhile, in order to test whether the
physical form of the leaf litter could obviously influence the soil aeration, water permeability and even the growth of B.
chinensts , the parallel blank test was performed with the steamed leaf litter, and the design of the test was set as same as the
main test, namely 0, 30, 60 and 90 g/pot steamed leaf litter treatments ( denoted as Z30, Z60 and Z90). Each pot
contained 7 kg soil mixed with P.delioides leaf litter and then sowed the seeds of B.chinensis. The height and physiological

th

indices of B.chinensis were determined on 50", 80" d after sowing. The results showed that: 1) The height and fresh weight
of B.chinensis with high leaf litter addition (1.90) of P.deltoides to the soil was significantly inhibited on 50" d, afterwards,
the growth gradually resumed to normal on 80" d, while the height and fresh weight of B. chinensis in the other two
treatments were markedly promoted consistently during the experimental period; 2) After 50 days of sowing, the net

photosynthetic rate( P,) of B.chinensis was largely improved under low ( L30) and medium ( L60) addition of leaf litter
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relative to CK. As time went by, there were no obvious differences between all treatments and CK on 80" d. The variation
trends of pigment contents on 50" and 80" day were substantially the same, both slightly lower than CK, yet, Chl a/b
almost remained unchanged for all the time; 3) The activity of Superoxidedismutase (SOD) did not change apparently in
low and medium addition of leaf litter, but increased in high addition from beginning to the end in this experiment; 4) The
content of Malondialdehyde( MDA) on 50" and 80" day did not show any conspicuous differences whether there was leaf
litter in soil or not, and no matter how much leaf litter was added to the soil within the amount range of litter designed in
this experiment. In summary, the impacts that different amount of P.deltoides leaf litter militated on B.chinensis illustrated
that: low and medium amount treatments of P.deltoides leaf litter mixed in soil stimulated the growth of B.chinensis, on the
contrary high amount inhibited the growth. Besides, the result of parallel blank test showed that there was no evident
disparity in regard to the growth and physiological indexes of B.chinensis among the steamed leaf litter treatments. On the
whole , low and medium addition of P.deltoides leaf litter to the soil was absolutely conducive to the growth and physiological
metabolism of B.chinensis, however, the suppression of allelopathic effect was remarkable with high addition of leaf litter in

its initial decomposition stage.
Key Words: Populus deltoids; leaf litter; Brassica chinensis; allelopathy; growth
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Table 1 Effects of P.deltoides leaf litter on the height and fresh weight of B.chinensis after 40 d of decomposition

e FR#E Height/cm fif F Fresh weight/g
Treatments KL W AT LA KA LW AU LB AU
Deal without Carbendazim Deal with Carbendazim Deal without Carbendazim Deal with Carbendazim
X (CK) 10.59+0.54 a 10.70+0.81 a 1.7491+0.2485 a 1.7866+0.2583 a
L30 11.94+0.59 a 12.05+0.96 a 2.2144+0.1894 a 2.1757+0.0959 a
L60 14.67+0.16 a 14.59+0.52 a 3.7198+0.8412 a 3.7009+0.7643 a
L90 8.50+1.32 a 8.54+0.83 a 0.8520+0.2142 a 0.8667+0.1052 a

KPFFIAR NG TR IR 2252 K18 P<0.05 B3 KF

T 1 AT, 50 80 d B B I 7 I F 3G I, Ak e S 30 S T v PR AR P A A Bt o B ] 1) B 4G, 130 ARG
T CK KRG 12.93% ,13.84% ( P<0.05) , L60 KK TN 14.25% ,26.42% ( P<0.05) , 190 #K K AL 22.96%
(P<0.05) .6.59%(P>0.05) ., HE 1 x4 A3/ S 8 i A8 A 3 5 Pk s — 3, o 190 78 50 d B 32
2| 5 FAMH (P<0.05) , 1 80 d A5 CK 22 HH/N(P>0.05) . X 50 .80 d WM | Hh i 8 75 A 8T /)N 35
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Fig.1 Effects of P.deltoides leaf litter on the height and fresh weight of B.chinensis
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C,.T.5 CK ¥ LM W25 (P>0.05) , JEmyEEM 50 d i K A EACBRR P, A2 B AR UE, T7E 80 d A3 Ff
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Table 2 Effects of P.deltoides leaf litter on the content of photosynthetic pigments of B. chinensis

b3 % a W b nHEF AR Kb % _—
Treatments Chl a/(mg/g) Chl b/ (mg/g) Chl (a+b)/(mg/g) Car/(mg/g)
50d CK 1.38+0.14 a 0.36+£0.04 a 1.74+0.18 a 0.34+0.04 ab 3.85+0.05 a
130 1.43+0.08 a 0.37£0.02 a 1.81+0.11 a 0.36+£0.02 a 3.82+0.03 a
160 1.16+£0.02 b 0.30+0.00 b 1.46+£0.23 b 0.30+0.00 b 3.83+0.07 a
190 1.02+£0.05 b 0.26+0.01 b 1.28+0.06 b 0.25+0.01 ¢ 3.88+0.03 a
80d CK 0.85+0.04 a 0.25+£0.01 a 1.09+0.05 a 0.22+0.01 a 3.45+0.05 a
130 0.81+0.05 a 0.24+0.02 a 1.05+0.07 a 0.21+£0.01 a 3.39+0.05 a
L60 0.63+0.05 b 0.19+£0.02 b 0.82+0.07 b 0.17+£0.01 b 3.28+0.27 a
190 0.52+0.01 b 0.15+£0.00 b 0.67+0.02 b 0.14+0.00 b 3.50+0.02 a

R3 50dHEERHEMNBHAEMHINNARELEGEREENEN

Table 3 Effects of steamed P. deltoides leaf litter on the content of photosynthetic pigment of B. chinensis on 50" d

4k 3 2R3 a HEEE b L= S 9553 K% MR Chl /b
Treatments Chl a/(mg/g) Chl b/(mg/g) Chl (at+b)/(mg/g) Car/(mg/g)
CK 1.38+0.14 a 0.36+0.04 a 1.74+0.18 ab 0.34£0.04 ab 3.85+0.05 a
L30 1.28+0.04 b 0.34+0.01 a 1.61+£0.04 b 0.31+0.02 b 3.80+0.03 a
L60 1.30+0.15 ab 0.34£0.05 a 1.64+0.20 ab 0.32+0.04 ab 3.81+£0.09 a
L.90 1.46+0.11 a 0.38+0.03 a 1.84+0.14 a 0.37+0.03 a 3.80+0.06 a
F4 ENBHEAEHAELEEN/NEXP,.G,.C, T, KM
Table 4 Effects of P.deltoides leaf litter on P, .G,.C; and T, of B. chinensis
e i%ﬁ‘ﬁé‘ﬁ;%(f,,) TALFECG,) JLEl CO,MREE(C,) ' ﬂ%ﬁﬁ( T.)
Treatments Net Photosynthetic Rate/ Stomatal Conductance/ Intercellular CO, Concentration/ Transpiration Rate/
(wmol CO, m™2s71) (mol H,0 m™2s71) (mmol m™2s71) (mmol H,0 m™2s7")
50d CK 8.98+0.61 ¢ 0.10+0.02 ¢ 231.08+26.26 ¢ 1.67+£0.24 ¢
L30 13.75+1.33 a 0.19+0.06 b 241.80+30.12 be 2.98+0.76 b
L60 10.72+0.91 b 0.21£0.13 ab 266.50+41.53 b 3.54+1.30 b
L90 8.64+0.92 ¢ 0.27+0.06 a 320.18+6.94 a 4.88+0.72 a
80 d CK 9.21£1.76 a 0.30£0.12 ab 324.86+18.46 ab 3.49+0.97 ab
L30 9.47+1.98 a 0.26+0.17 b 304.08+22.29 b 3.18+1.27 b
L60 8.57+0.33 a 0.23+0.06 b 320.78+16.58 ab 3.26+0.58 b
L90 9.97+0.57 a 0.43+0.15 a 337.82+8.28 a 4.75£0.93 a
R5 50 d HEZMENBHEZHLENERK P, .G, C, . T, HIFIT
Table 5 Effects of steamed P.deltoides leaf litter on P, .G, .C; and T, of B. chinensis on 50" d
b B HOCAHER(P,)/ SALFBE(CG,)/ JiuiE] Cco, Mk (C,)/ FRIWBHR(T, )/
Treatments (pmol CO, m™2s7") (mol H,0 m™2s™") (mmol m™2s7!) (mmol H,0 m™2s™")
CK 8.98+0.61 a 0.10£0.02 a 231.08+26.26 a 1.67+£0.24 b
730 8.73+0.99 a 0.10+0.02 a 229.90+16.02 a 2.67+0.66 a
760 8.79+1.26 a 0.11+0.03 a 235.34+22.31 a 3.02+0.74 a
790 8.83+0.49 a 0.10+0.02 a 220.22+25.96 a 2.81+0.42 a

2.3 SEUHEAG IR 5 I 23 6 /I ST P SR A R )
1P 2 AT R1,50 .80 d S, fi A i Ak B/ 1 SR SR A D B AL (SOD ) 1 PESZ M AN K (P>0.05)
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Fig.2 Effects of P.deltoides leaf litter on SOD activity and MDA content of B. chinensis
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