MODIFIED RABBITRY STRUCTURE EQUIPPED WITH MIC RO-CLIMATIC
MONITORING AND AUT OMATED MISTING SYSTEM

XAVIERY D.R CALUYA
RESTY V. DE LEON

An Undergraduate Thesis Submitted to the Faculty of the Department of
Agricultural and Biosystems Engineering, College of Engineering,
Central Luzon State University, Science City of Mufioz,

Nueva Ecija, Philippines in Partial Fulfillment
of the Requirements for the Degree of

BACHELOR OF SCIENCE IN AGRICULTURAL AND BIOSYSTEMS ENGINEERING
(AB Structures and Environment Engineering)

JULY 2023



TABLE OF CONTENTS

LIST OF TABLES

LIST OF FIGURES

LIST OF APPENDICES

LIST OF APPENDIX TABLE
LIST OF APPENDIX FIGURES
ABSTRACT

INTRODUCTION

Background of the Study
Statement of the Problem
Objectives of the Study
Significance of the Study

Scope and Limitation of the Study
Time and Place of the Study

REVIEW OF RELATED LITERATURE

Rabbits’ Brief Historical Background

Rabbit Breeds and Characteristics

Rabbit as Source of Meat and Other Bioproducts
Rabbit Production Considerations

Nutritional Requirements

Pellet Size Requirements

Feeding Schedule Requirements
Feed Intake Requirements

Housing Structural Requirements
Housing Functional Requirements
Ambient Temperature Requirements
Waste Management Requirements

Growth Performance Parameters
Stocking Densities in Rabbit Production

PAGE

VLI

ix

X1

Xii

Xiii

X1V

OOy Lh B B

13
14
14
14
15
17
18
19

21
22



Rabbitry Equipment

Rabbit Cage
J-Feeders and Automatic Drinker System

Ammonia (NH3) Sensor Calibration
Step-by-step Method of Calibration
METHODOLOGY
Conceptualization of the Study
Rabbit Cage Design

Rabbit Feeder Design
Rabbit Automatic Waterer Desi gn

Automated Microclimatic Monitoring and Misting System

Local Rabbits
Equipment Used in the Study
Evaluation of the Rabbits® Growth Performances

Recording and Observation on Rabbit
Feeding Schedule on Rabbits

Statistical Analysis

Data Gathered
Growth Performance Parameters

Body Weight Gain (BWG)
Feed Conversion Ratio (FCR)

RESULTS AND DISCUSSION

Design and Construction of Rabbit Structure

The climatic conditions of the experimental region

Performance Evaluation of Modified Rabbitry Structure

Temperature Reading
Relative Humidity Reading
Ammonia Reading

Temperature-humidity Index on two housing system

vl

23
25

26

28

39
40

40
41
42

42
42

44
44
47
48
48
50

52
53



Effect of some parameters on weekly body weight gain and

Feed Conversion Ratio
Simple Cost Estimation

SUMMARY, CONCLUSIONS, AND RECCOMENDATIONS

Summary
Conclusion
Recommendations

LITERATURE CITED

Vil

55
58

61
61
62
62

65



TABLE

10

11

12

13

LIST OF TABLES

Nutritional recommendations for a balanced
feed for all types of rabbits

Feed intake recommendations for various
ages of rabbits

Comparison of urine nutrients of rabbit to
other livestock

ARBA minimum space requirements for
one rabbit based on weight

Equipment to be used during the conduct
of the Study

Descriptive statistics for temperature readings
Descriptive statistics for relative humidity readings
Descriptive statistics for ammonia level readings

Descriptive statistics for body welght gain of two
housing system

Descriptive statistics for feed conversion ratio of two
housing system

Cost estimation for modified rabbit structure
Cost estimate for automation system

Total cost estimate

viil

PAGE

14

20

23

56

58

59

59

60



10

12

13

14

15

16

17

18

LIST OF FIGURES

Californian rabbit breed
New Zealand rabbit breed
Satin rabbit breed

Florida White rabbit breed

JMC (Jabez Marketing Cooperative) Rabbitry at
Pnili, San Jose, Nueva Ecija

Metal J-feeders used on common rabbitries

Automatic Watering System equipped with
a Nipple Drinker

Rabbit Cage Specification

J-feeder Design for Rabbits
Conceptual Framework of the Study
Modified Rabbitry Structure Design

(a) Basic Design for J-feeders; (b) Commercially-available
J-feeders

Automatic Waterer Design with Nipple Drinker
Modified Rabbit Cage

Design of misting system

The climatic conditions of the experimental region
Temperature Reading for Two-housing System

Relative Humidity Reading in Modified Rabbit Structure
and Bamboo Cage

1X

PAGE

10

10

15

17

18

24

25

32

34

34

44

47

48

49

51



19

20

21

23

24

Ammonia Reading in Modified Rabbit Structure
and Bamboo Cage

Effect of misting system on the temperature-humidity index
Daily Temperature-Humidity Index

Body weight gain of rabbit (a) Modified Rabbitry Structure
(b) Bamboo Cage

Body weight gain of rabbit in two housing system

Average Feed Conversion Ratio (FCR)

52

53

54

55

56

57



LIST OF APPENDIX TABLE

APPENDIX TABLES

1 Weight data of rabbits

2 Temperature data from sensors

3 Relative Humidity (RH) data from sensors

4 Ammonia level in ppm data from sensors

5 Temperature-humidity index data

6 Two Independent Sample t-Test for Temperature Readings
7 Homogeneity of Variances for Temperature Readings
8 Two Independent Sample t-Test for Relative Humidity
9 Homogeneity of Variances for Relative Humidity

10 Paired Sample t-Test for Body Weight Gain

11 Paired Sample t-Test for Body Weight Gain

12 Weckly Temperature and Relative Humidity Readings

Xii

PAGE

81

82

83

84

86

87

87

87

87

87

88



LIST OF APPENDIX FIGURES

APPENDIX FIGURE

[R]

(VR

10

11

12

13

14

15

16

17

18

19

Design of Modified Rabbitry Structure (Sheet 1)
Design of Modified Rabbitry Structure (Sheet 2)
Interface of Blynk ToT

User Interface for Tem perature

User Interface for Ammonia

User Interface for Relative Humidity

Setting up bamboo cage

Fabrication of modified rabbitry structure
Putting plastic matting

Gathering of rabbits

Putting of rabbits in cages

Weighing of rabbits for initial data

Cleaning of modified rabbitry structure

Rabbits in modified Structure

Setting up the misting system

Micro controller and sensors

PAGASA data for March

PAGASA data for April

PAGASA data for May

PAGASA Data for Temperature and Humidity

Xiii

PAGE

70

72

72

73

73

73

74

74

75

75

76

76

77

77

78

78

79

79

80

80



ABSTRACT

- CALUYA, XAVIERY D.R. and DE LEON, RESTY V. Department of
AgI_"lculmral and Biosystems Engineering, College of Engineering, Central Luzon State
University, Science City of Mufioz, Nueva Ecija, Philippines, July 2023,
MODIFICATION OF RABBITRY STRUCTURE EQUIPPED WITH MICRO-
CLIMATIC MONITORING AND AUTOMATED MISTING SYSTEM

Adviser: NOVALYN G. DELOS SANTOS, M.Sc.

This study aimed to enhance existin g rabbitry structures by implementing a micro-
climatic monitoring and misting system. The effectiveness of the modified structure and
monitoring system was evaluated by assessing the rabbits' body weight gain and feed
conversion ratio. Twelve New Zealand White rabbits, aged 35 days, were selected as
subjects, with six housed in the modified structure with the misting system and the other
six placed in bamboo cages. Both types of housing were equipped with micro-climatic
SensOrs to measure temperature, relative humidity, and ammonia levels. Data was collected
and analyzed over a nine-week period.

Results showed that rabbits in the modified structure exhibited an average body
weight gain of 1285 grams, while those in the bamboo cages averaged 1042.5 grams. The
feed conversion ratio was 3.61 in the modified structure, compared to 4.49 in the bamboo
cages. The modified rabbitry structure demonstrated a 23% higher body weight gain and a
24% better feed conversion ratio than the bamboo cages. Additionally, the modified
structure maintained a temperature difference of 1 to 3 degrees Celsius compared to the
bamboo cages, with relative humidity ranging from 70% to 82% in the modified structure
and 50% to 75% in the bamboo cages. Ammonia levels peaked at 4.2 ppm in the modified

Structure and 8.2 ppm in the bamboo cages.

X1v



These findings highlight the positive impact of the modified rabbitry structure with
the micro-climatic monitoring and misting system on rabbit performance. The rabbits
exhibited improved body weight gain and feed conversion ratio, indicating enhanced
growth and resource utilization. The controlled temperature and humidity levels in the
modified structure provided a more favorable environment for the rabbits' well-being,

while lower ammonia levels suggested improved waste management.

Keywords: Microclimatic monitoring; misting system: body weight gain; feed
conversion ratio
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