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Effects of new organic fertilizers with botanical pesticide
components on rice growth and insecticidal efficiency

LIN Tingrui', SUN Zheng®, LU Rihui’, LIU Kexing', XU Hanhong’
(1 College of Natural Resources and Environment, South China Agricultural University, Guangzhou 510642, China;
2 College of Plant Protection, South China Agricultural University, Guangzhou 510642, China)

Abstract: [Objective] To study the effects of new organic fertilizers with botanical pesticide components
(tobacco residue organic fertilizer and tea saponin organic fertilizer) on rice growth and pest control efficiency,
and promote the double reduction of chemical fertilizers and pesticides in rice cultivation. [ Method] Three
treatments were designed as following: Conventional fertilization (control), tobacco residue organic fertilizer
plus 80% conventional fertilization, tea saponin organic fertilizer plus 80% conventional fertilization. The rice
yields were recorded. Nutrient uptake of rice and straw and soil available nutrients content were analyzed after
rice harvest. The control effects of new organic fertilizers on rice leaf roller (Cnaphalocrocis medinalis) and
white-backed planthopper (Sogatella furcifera) were evaluated at rice tillering stage. [Result] Compared with
conventional fertilization, the partial substitution application of tobacco residue organic fertilizer and tea saponin

organic fertilizer increased rice yield by 22.29% and 18.58% respectively, and the N and P uptake of rice grain
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and K uptake of straw increased significantly. But there were no significant difference in the soil available

nutrient contents after rice harvest. The control efficiencies of tobacco residue organic fertilizer and tea saponin

organic fertilizer on rice leaf roller and white-backed planthopper were obvious. The rice leaf roller control

effects were 81.27% and 51.09% respectively, and the decline rate of white-backed planthopper were 55.74%

and 37.70% respectively. [ Conclusion] The application of botanical organic fertilizers with botanical pesticide

components can partially replace chemical fertilizers and reduce the application of chemical pesticides, which is

important for increasing yield, reducing rice pests, and promoting sustainable agricultural production.

Key words: organic fertilizer with botanical pesticide component; botanical bioactive component; rice; fertilizer

effect; control efficiency
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Table 1 Basic composition of tested organic fertilizers w/%
HHLZNEFZE Type of organic fertilizer HHLF Organic matter N P,05 K,0
JRE A HLZjAE Tobacco residue organic fertilizer 54.18 1.84 1.64 9.79
R EAHLZGE Tea saponin organic fertilizer 45.83 1.32 1.03 0.76
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Table 2 Nutrient uptake of rice in different treatments kg'hm™?
Kb FE4¥ Rice grain FEFF Straw
Treatment N P K N P K
X & Control 75.65+£12.2b  17.47+1.59b  18.07+2.66b 31.87+13.57a 4.68+1.75a  78.23+10.92b
R AT HLZG AL 94.83+6.73a  23.43+2.26a 23.33+2.33a  49.80+2.64a  7.88+2.43a 97.30+1.75a
Tobacco residue organic fertilizer
RERANLLM 93.81+2.38a 21.39+0.96a 20.66+0.13ab ~ 44.42+7.87a  7.33£1.00a  96.45+5.35a

Tea saponin organic fertilizer

1) & PRI A T3 A7 R, 0=3; R 54486 69 R BN B F4 & & £ 5+ B % (P<0.05, Duncan’s %)

1) The data in the table are means =+ standard errors, n=3; Different lowercase letters in the same column indicate significant

differences (P<0.05, Duncan’s method)
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Table 3 Content of soil available nutrients after rice harvest w/(mgkg™)
Kb Treatment N P K
X} i Control 73.01+4.88a 7.45+0.54a 44.63+0.88b
JH# A ML 245 T Tobacco residue organic fertilizer 85.59+12.48a 7.48+0.96a 48.89+1.64a
FEEHHLZHAE Tea saponin organic fertilizer 77.7246.37a 6.32+1.54a 48.7243.11ab

1) &P 338 A AR IR, n=3; B A1 435 44 R Bl B T8 R £ F B 3 (P<0.05, Duncan’si%)

1) The data in the table are means + standard errors, n=3; Different lowercase letters in the same column indicate significant

differences (P<0.05, Duncan’s method)
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Table 4 Control effect of organic fertilizer on rice leaf roller

Ak 3 TS B BHEY%  BIAREER%
Treatment Investigated leaf number Roll leaf number Roll leaf rate  Control effect
X} & Control 22 4.11a
JHVE A5 HLZ A Tobacco residue organic fertilizer 4 0.77b 81.27
KB EAHIZHHE Tea saponin organic fertilizer 10 2.0lab 51.09

1) %9 4B 5 # R )15 54K £ 5 2 3 (P<0.05, Duncan’s %)

1) Different lowercase letters in this column indicate significant differences (P<0.05, Duncan’s method)

x5 AUAGRENBEE CEABPEYR
Table 5 Control effect of organic fertilizer on white-backed planthopper

HRGR 2 /%
Decrease rate of white-backed planthopper

55.74

szl EiN=S L e
Treatment The average number of pest at five points
X Control 2.44+2.06b
MEA HLZIE 1.08+1.41a
Tobacco residue organic fertilizer
REFA LA 1.52+1.45ab

Tea saponin organic fertilizer

37.70

1) 5 R Ay T B AT R R, n=3; % 5 BB JE 69 R BB FA R T £ F 2 F(P<0.05, Duncan’si)

1) The data in this column are means + standard errors, n=3; Different lowercase letters in this column indicate significant

differences (P<0.05, Duncan’s method)
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