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WEED MANAGEMENT EFFECTS ON EARTHWORMS IN A BANANA PLANTATION IN DAVAO CITY, PHILIPPINES Eufemio Rasco Jr., Abegail Fusilero, Hanna Mia Monica Taya, Mikko Lacsamana, Richie Eve Ragas, Georgianna Kae Oguis
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Objectives (1)



(2)



(3)



compare the effects of two weed management systems on earthworms in a banana plantation: the manual weeding employed in conventional farming and the application of herbicides paraquat and glyphosate; determine the effect of weed and mulch cover, soil organic matter content, soil pH and rainfall on earthworm populations in a banana plantation; evaluate the effect of paraquat and glyphosate on earthworms’ survival, growth, reproduction and behavior in laboratory experiments.



MATERIALS AND METHODS



Field Experiments SUMIFRU Banana Plantation † Cavendish banana † established 2-5 years before the start of the experiment † RCB Design †



„



2 sites „ „



2treatments 3 replicates



Paraquat Glyphosate



Schematic Diagram of Weed Management Program



2m



2m



1m



1m



…



plot size: 10 x 25 m



…



Factors affecting Earthworm Populations Slope † Weed management † Mulch and Weed Cover † Rainfall † Organic Matter † Soil pH †



RESULTS AND DISCUSSION



15% slope: Caparoso and Jimenez Farm



15% slope. (A) Pontoscolex corethrurus (B) Metapheri spp.; (C) Pithemera bicincta. (Lifted from Fusilero, 2008)



Species/Category



15% Manual



Chemical



P-value



Pontoscolex corethrurus



127.40 ± 3.61



124.03 ± 3.12



0.39



Pithemera bicincta



112.98 ± 2.21



115.40 ± 2.60



0.49



Metaphire spp.



103.26 ± 1.31



103.05 ± 1.08



0.77



Immature (no clitellum)



122.92 ± 2.93



122.31 ± 3.27



0.75



Mature (with clitellum)



109.02 ± 1.65



108.90 ± 1.55



0.93



Total



108.70 ± 1.49



107.59 ± 1.35



0.43



Effect of treatment: manual (P=0.47) & chemical (P=0.35)



25% slope: Bringas Farm



25% slope. (A )Perionyx excavatus, ventral side (B)Perionyx excavatus, dorsal side; (C) Metaphire infla cai (D) Metapheretima sp. (Lifted from Fusilero, 2008)



Species/Category



25% Manual



Chemical



P-value



Metaphire inflata cai



115.29 ± 2.31



114.62 ± 2.34



0.46



Metapheretima sp.



104.99 ± 1.31



101.33 ± 0.64



0.02*



Perionyx excavatus



104.92 ± 1.22



103.74 ± 1.09



0.34



Immature (no clitellum)



118.84 ± 3.11



115.39 ± 3.24



0.34



Mature (with clitellum)



105.19 ± 1.13



103.83 ± 1.03



0.02*



Total



106.60 ± 1.20



104.24 ± 1.17



0.06



Effect of treatment: manual (P=0.54) & chemical (P=0.40)



Ground Cover Slope



15%



25%



Mulch Cover



Weed Cover



Total Ground Cover (Mulch+Weed)



Manual



Chemical



Manual Chemical Manual Chemical



Pearson correlation



-0.71



-0.05



0.21



-0.07



0.10



-0.12



Sig. (2-tailed)



0.75



0.83



0.33



0.74



0.66



0.59



Pearson correlation



-0.12



0.07



0.28



-0.14



0.15



-0.07



Sig. (2-tailed)



0.58



0.76



0.20



0.53



0.49



0.76



Rainfall:15% slope Manual: P=0.22 Chemical: P=0.30



Rainfall: 25% slope Manual: P=0.88 Chemical: P=0.54



Organic matter



Site 15% slope



January Treatment 2006 Manual



3.85



July 2007 4.67



January February 2009 2010 4.58



4.51



Grand Mean



P-value



4.40 0.44



Chemical 25% slope



Manual



4



4.28



4.46



4.4



4.29



3.13



2.86



3.34



3.22



3.14 0.95



Chemical



2.8



2.93



3.48



3.29



3.13



Soil pH



Site



Treatment



15% slope



25% slope



Jan-06



Jul-07



Jan-09



Feb-10



Manual



5.55



5.69



5.33



4.97



Chemical



5.36



5.09



4.97



4.86



Manual



6.8



6.56



6.42



6.11



Chemical



6.64



6.74



6.46



6.05



P-value



0.20



0.96



LABORATORY EXPERIMENTS



control



2 mm



Avoidance Test



treated



Wilcoxon Signed-Ranks Test



Asymp. Sig. (2-tailed)



Paraquat



0.55



Glyphosate



0.03



Reproduction Test



after 28 days.. Juvenile hatching •



P. corethrurus cocoon



…



…



…



Mature worms were removed and weighed Juveniles and cococoons were already present Counted after another 28 days



Paraquat: survival (P=0.05) and growth (P=0.08)



Paraquat: fecundity (P=0.39)



Glyphosate: survival (P=0.60) and growth (P=0.42)



Glyphosate: fecundity (P=0.93)



Summary and Conclusion …



…



Differences in earthworm population counts under manual and chemical weed management systems in the 15% and 25% site were not significant. Metapheretima sp. and total mature counts for 25% slope with significantly lower counts is due to avoidance responses, which in turn, exposed them worms to predation and other mortality factors.



…



…



…



Earthworm populations were on a declining trend in both treatments for both sites, but regression analyses show that these trends are not significant. Rainfall, organic mulch and weed cover were not significantly correlated with the earthworm counts. declining pH in both sites could help explain the decline in earthworm populations.



…



…



P. corethrurus showed significant avoidance response to normal concentrations glyphosate but not to paraquat. The reproduction test failed to show significant effects of paraquat and glyphosate, up to 16x the normal rate, to survival, growth and reproduction of earthworms.



…



…



The results of the field and laboratory test indicate that both weed management treatments do not pose a significant threat to earthworms under the conditions studied. It is recommended that further studies should be conducted if pH is indeed related to the decline of earthworm populations in the field, as our results suggest.
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Field Experiments. â–¡ SUMIFRU Banana. Plantation. â–¡ Cavendish banana. â–¡ established 2-5 years before the start of the experiment. â–¡ RCB Design. â–« 2 sites. 
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