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VERMICOMPOSTING AND SUBSEQUENT USE OF VERMICOMPOST FOR VEGETABLE
PRODUCTION IN NEPAL
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A number of research activities were carried out from August 2012 to January 2014 in Bharatpur,
Chitwan, Nepal to assess the (i) effect of feeding materials, (ii) effect of different earthworm
species, (iii) effect of mixture of different earthworm species on population of earthworms,
duration of vermicomposting, yield and nutrient content of vermicompost, and (iv) effect of
chemical fertilizers and vermicompost on the performance of pak choi (Brassica rapa) and okra
(Abelmoschus esculentus). The results from activity (i) showed that recycling of feeding materials
into vermicompost was faster in cow dung (101 days) followed by mixture of cow dung with
horticultural wastes (108 days) and banana stem (112 days). Population of earthworm number was
high in cow dung (3854) followed by mixture of cow dung and horticulture wastes (2789), banana
stem (2545), and least in grasses (1655).Vermicompost yield (DM) was also high from cow dung
(6.5 kg), followed by grass (5.4 kg). Similarly, total NPK content of vermicompost was the highest
from cow dung (2.1: 1.7: 1.9 % NPK) followed by mixture of cow dung (1.8:1.4:1.5 % NPK). The
results of activity (ii) that evaluated the effect of different worm species showed that Eisenia fetida
was most efficient, followed by Lampito mauritii and Perionyx excavatus least efficient for
recycling organic wastes into vermicompost, population growth, vermicompost yield and NPK
content of vermicompost. Similarly, the multiplication ratio was 2.2 times for Eisenia fetida, 1.89
times for Lampito mauritii and 1.6 times for Perionyx excavates over vermicomposting period.
The conversion ratio of vermicompost to the feeding material was significantly higher for Eisenia
fetida (0.89), followed by Perionyx excavatus (0.79) and Lampito mauritii (0.77). A significantly
greater total N content (2.1%) was recorded from Eisenia fetida followed by Lampito mauritii
(1.9%) and least from Perionyx excavatus (1.8%). Similar increment was also found in P and K
contents of vermicompost associated with those three species. The results of activity (iii) that
evaluated the effect of combination of worm species in the pit revealed that, for recycling of
feeding materials (duration of vermicomposting), Eisenia fetida+Lampito mauritiicombination
was most efficient (102 days), followed by Eisenia fetida + Perionyx excavatus (107 days) and the
combination of Eisenia fetida+Lampito mauritii+ Perionyxexcavatus (110 days) and Lampito
mauritii + Perionyx excavates (112 days). Population of earthworm was also high in Eisenia
fetida+Lampito mauritii (1678), followed by Eisenia fetida+Perionyx excavatus (1589) and least
count was noted for Lampito mauritii+Perionyx excavates combination (1498). The vermicompost
yield was high from Eisenia fetida + Lampito mauritii (5.1 kg) than from Eisenia fetida +Perionyx
excavatus (4.8 kg) and the lowest yield recorded on Perionyx excavatus +Lampito mauritii (4.4
kg). Similarly, N content of vermicompost was significantly high (1.9%), from Eisenia fetida
+Lampito mauritii followed by Eisenia fetida +Perionyx excavatus (1.7%) and the lowest from
Lampito mauritii +Perionyx excavatus (1.3%). The similar trend was also found for P and K
contents of the vermicompost. The effects of various doses of vermicompost and chemical
fertilizer application in the soil for the performance of pak choi and okra were evaluated. The
results on pak choi revealed that significantly highest plant height (17.23 cm) was recorded from



application of chemical fertilizer @ 100:60:60 kg /ha at both 30 DAT and 45 DAT. Similarly, the
highest doses of NPK also significantly increased leaf number over control at 30 and 45 DAT. All
doses of vermicompost treatments significantly increased the leaf number over control at 45 DAT.
The relative concentration of leaf chlorophyll as SPAD value at 25 DAT was significantly higher
(49.3) for 100 and 50 kg N/ha application compared to the 25 kg N/ha dose whereas vermicompost
did not show any increment in chlorophyll content of pakchoi leaf compared to control. The
maximum root length was obtained in application of vermicompost 15 t/ha (12.61 cm) compared
to that of the control (10.59 cm). Significantly greater biological yield (0.2358 kg) was obtained
from chemical fertilizer @ 100:60:60 kg/ha followed by 50:30:30 kg N2:P20s:K>0 per ha (0.1975
kg). Similarly, all doses of vermicompost application of 15, 10 and 5 t/ha showed significantly
higher biological yield (0.2124 kg) over control. The greater economical yield (0.1448 kg/plant)
was recorded with chemical fertilizer at 100:60:60 kg/ha and 50:30:30 kg/ha over chemical
fertilizers at 25:15:15 Kg NPK/ha and control. Vermicompost at 15 t/ha showed greater
economical yield (0.1333 kg) compared to control. Chemical fertilizer had no effect on root length
of pak choi but vermicompost at 15 t/ha increased root length significantly. Similarly in okra, the
highest plant height was recorded from chemical fertilizer at 200:180:60 kg NPK /ha at 45 DAS
(48.27cm) and 60 DAS (52.28cm) and vermicompost atl5 t/ha at 45 and 60 DAS. Chemical
fertilizer at 200 kg N/ha and vermicompost at 15 t/ha consistently increased chlorophyll content
throughout the growing period. Application of vermicompost at 15 and 10 t/ha equally increased
the number of fruits per plant. The maximum yield per plant (375.08g) was obtained from chemical
fertilizer applied at 200:180:60 kg NPK/ha which was at par with 100:90:30 kg NPK /ha (373.65Q).
Similarly, the maximum yield per plant (394.55g) was obtained from application of vermicompost
at 15 t/ha followed by application of 10 t/ha (357.999). Root length and root weight were not
affected by chemical fertilizers whereas vermicompost significantly increased both root length and
root weight of okra. The soil respiration rate in control was 4.814 gm CO2/m?/hr which decreased
(3.8 gm CO2/m?/hr) with the addition of chemical fertilizers. The lowest respiration rate (3.762 gm
CO2/m?/hr) was found with the highest dose of chemical fertilizers (200:180:60NPK/ha) whereas
the respiration rate was significantly higher (5.1g COz/m?/hr) with the highest dose of
vermicompost application at 15 t/ha and the minimum with the control treatment. Decrease in soil
respiration rate associated with chemical fertilizer application suppressed the microbial activities
and microbial growth in the soil whereas vermicompost promoted microbial activities in the soil.
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