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Allelopathic Effect of Returning Plant Residue to Field from Sesame, Peanut and Sesbania

QIN Jun-hao, HE Hong—zhi, LI Hua-shou®, GU Chen, PENG Yang-yang, HAN Meng

(Key Laboratory of South China Tropical Agriculture Environment, Ministry of Agriculture, South China Agricultural University,Guangzhou
510642, China)

Abstract: A pot experiment in greenhouse was conducted to study the effects of returning plant residue from sesame (Sesamum indicum ),
peanut(Arachis hypogaea) and sesbania(Sesbania cannabina) on subsequent seedlings growth and soil nutrient. After soil was amended with
different crop straws,the biomass of radish (R.sativus ), ryegrass (L.multiforum) and cucumber (C.sativus ) increased significantly,and soil
nutrients also increased significantly. The results showed that the order of the biomass of subsequent seedlings was peanut > sesbania >
sesame > CK. The improvement of soil available P and K was better by returning the plant residue of sesame than the other two crops. The im—
provement of soil total nitrogen was better by returning the plant residue from peanut and sesbania than by sesame. Comparing with negative
effect of allelopathic effect caused by the phyto—toxic substances produced in the initial phase of the decomposition processes. The positive
impact caused by the accumulation of nutrient overcame the negative impact caused by allelopathic chemicals. Higher soil pH caused by re—
turning crop residue may also play an important role.
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Table 1 Physical-chemical properties of the experimental soil

pH A ML Organic matter/g-kg™

4% Total N/g-kg™

R Available P/mg-kg™ P Available K/mg-kg™

522 30.61 1.47

24.57 49.07

R2 SATBPEMNEFTEHNEERSSEBKTF

Table 2 The main nutrient contents of the three straws returning to soil in each pot

FEFTFPE Types of straw 2% Total N/g-kg™ 4% Total P/mg-kg™ 449 Total K/mg-kg™
ZWR(S. indicum) 0.34 772 652.0
W (S. cannabina) 0.26 23.6 1394
4 (A. hypogaea) 0.13 12.7 84.1
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Figure 1 Effect on R.Sativus growth under different straws

simulated returning
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Figure 2 Effect on R.Sativus biomass under different straws

simulated returning
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Figure 3 Effect on L.multiflorum growth under different straws

simulated returning
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Figure 4 Effect on L.multiflorum biomass under different straws

simulated returning
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Figure 6 Effect on C.sativus biomass under different straws

simulated returning
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Table 3 The soil nutrient characteristics on R.Sativus under different straws simulated returning

FEFPAL T A HLE Organic matter/ 4R Total N/ B HE Available P/ A Available K/
Treatment with straws pH g-kg? g kg’ mg-kg™ mg-kg™
XtHE(CK) 5.58+0.02¢C 32.93+0.15aA 1.39+0.01cB 26.45+0.08abA 49.15+2.89dC
ZWR(S. indicum) 5.93+0.06aA 32.23+1.07bA 1.26+0.00dC 28.30+0.40aA 289.03+25.03aA
H % (S. cannabina) 5.72+0.02bBC 33.342£0.29aA 1.68+0.03aA 27.38+0.93abA 196.96+8.22bB
A= (A. hypogaea) 5.86+0.04aAB 33.59+0.09aA 1.60+0.02bA 25.53+0.63bA 151.99+11.83cB

: FFIRAR/NE FRFREF B E (P<0.05), AIFIARKRE FRFRRE P EE (P<0.01), TR,

Note:Different small letters in the same column meant significant difference at 0.05 level. Different capital letters in the same column meant significant

difference at 0.01 level. The same below.
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Table 4 The soil nutrient characteristics of L.multiflorum under different straws simulated returning

FEFTAL AHLE Organic matter/ 4% Total N/ W Available P/ A Available K/
Treatment with straws pH g-kg™ g-kg™ mg-kg™ mg-kg™
*HH&(CK) 5.65+0.03bB 34.03+0.05bB 1.47+0.02bAB 26.82+0.22abAB 63.78+7.18cC
ZWR(S. indicum ) 5.82+0.05aA 32.61+0.38¢cC 1.36+0.06bB 28.40+0.53aA 199.47+7.33aA
¥ (S. cannabina) 5.65+0.03bB 34.25+0.15bB 1.66+0.04aA 25.60+0.63abB 196.81+6.89aA
T4 (A. hypogaea) 5.73+0.03abAB 35.58+0.33aA 1.63+0.01aA 25.70+0.18bB 126.11+4.47bB
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Table 5 The soil nutrient characteristics on C.sativus under different straws simulated returning

FEFFAL TR A HLIR Organic matter/ 4R Total N/ B Available P/ AT Available K/
Treatment with straws pH g-kg? g kg mg-kg™ mg-kg™
¥t HE(CK) 5.57+0.04cB 31.66+0.03bC 1.47+0.04cB 26.51+0.17bB 68.57+5.18¢C
ZWR(S. indicum) 5.84+0.01aA 33.24+0.45bBC 1.59+0.02bB 29.60+0.67aA 260.69+16.24aA
¥ (S. cannabina) 5.73+0.03bA 37.60+1.11aA 1.72+0.03aA 24.93+0.20cB 224.08+16.26aA
T4 (A. hypogaea) 5.76+0.02abA 36.11+0.24aAB 1.74+0.01aA 26.23+0.19bB 141.29+14.55bB
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