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Effect of Bioenzyme Application on the Growth of Lettuce(Lactuca Sativa L.)
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Abstract

Bioenzyme was made up of two predominant strain, which were nomenclated PN-1 and
PN-2, respectively.

PN-1 possessed spore forming ability, motility, gram positive, catalase activity, but didn’t
have oxidase activity, urease activity, nitrate reduction and indole forming ability.
Toxonomical characteristics of the PN-2 were similar to PN-1 strain, but colony color of
PN-2 was yellow-white and nitrate reduction ability was positive. Predominant strains
were ascertained by physiologically and momphologically. PN-1 and PN-2 were identified
Bacillus licheniformis and Bacillus thuringinensis, respectively.

Yield of lettuce significantly increased in first and second bicenzyme treatment. Fresh
weight, length of shoot, width of leaves significantly increased in NPK and NPK
followed by Bioenzyme application.
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Table 1. physico—chemical properties of soil

Soil texture pH(1:5) OMl(g/kg) T-N(%) P:0s(mg/kg) K:0(mg/kg)
loamy sand 5.8 0.86 0.28 96 582
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Table 2. Predominant and distribu-
tion of Bioenzyme in aerobic

condition
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Fig 1. Optical microscopic photogram
of the PN-1 (x1,000)

Fig 2. Scanning electron
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microscopic
photogram of the PN-1.
(x10.000, bar indicates 1gm)




Table 3. Taxonomical characteristics of the PN-1 and PN-2

Characteristic PN-1 PN-2
Morphological feature
Gram Stain + 1
Shape rod rod
Mohility + +
Spore forming + +
Cultural feature
Colony color Red-White Yellow-White
Growth at 45T + +
65T - 1
pH 5.7 + 1
Tolerance of 7% NaCl + +
Physiological
Catalase + +
Oxidase - -
Ureasec - -
Utilization
glucose + +
arabinose - -
mannitel - -
xylose —
citrate + +
Nitrate Reduction — +
Indole production - -
L Bacillus Bacillus
Identification ) L
licheniformis thuringiensis

Table 4. Growth characteristics of lettuce by different fertilizer applications and
Biocenzyme at first experiment

Fresh weight No. of leaves Lenth of shoot Width of leaf

Treatment - - - -
g/plant index ea/plant index cm/plant index cm/leaf index
A 25.1a 100 9.5a 100 15.0a 100 7.4a 10G
B 38.4b 1563 12.3b 129 17.4b 116 9.2b 124
C 32.4b 129 12.1b 127 17.8b 119 9.1b 123
D 49.5¢ 197 13.0b 137 21.1c 141 10.2¢ 138

A Tcontrol ' B! NPK C : N,PK+Bicenzyme : D ! Bioenzyme
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Table 5. Growth characteristics of lettuce

by different fertilizer applications

and Biocenzyme at second experiment

Fresh weight No. of leaves

Lenth of shoot Width of leaf

Treatment - : X -
g/plant  index ea/plant index cm/plant index cm/leaf index
A 26.7a 100 11.0a 100 18.5a 100 8.0a 100
B 33.2¢ 124 11.8a 107 20.5b 111 9.5b 119
C 30.6b 115 11.7a 106 17.7a 94 8.9ab 111
D 38 .6d 145 12.5ha 114 21.0b 114 9.8b 123
A Dcontrol ; B : NNPLK C @ NP K+Bicenzyme : D : Bioenzyme
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Fig 3. Optical microscopic photogram
of PN-2 (x1.000)

Fig 4. Scanning electron microscopic
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