24l

00! g 00, | weg Ol epd O] aopo¥| 42 VIERH AWPYL | 9t

TN DN T [ronis] NG | NG [loNg ponN- T 9z ‘N ndiq uwes | oz

NELD)| =~ M@ VA | 7 F) )\w\m k,\nww \)ﬂm qaz [ [BUIZ Ueypney) | g

M= M= .Muf. M| T M= L q7 ‘H [BUIZ Livypney) €C

QUS| 2w i DHS[IWS[IWI[OW ] a NS a7z ‘N BA9IYyS Heypney) | cc

AR ERNEEREEANESNINEEY 9z "D BYSHDIN Lieypney) | [

Ww) E:@ WyW) W) WU Ww) ™ W W) qaz ‘N [BMN LIeypney) | 0f

SUW [T NP IR TR >N odIN IR [V " Isuepy Leypney) | I

STA g AL 5T A [ 5] _ LN 4z r uefunyf Leypney) | g]

NED O GO (GBI M [ BTER | oA || G 4z "N pednuay] Legpney)d | L]

O O OB DD & a7z "D eAypuer Leypney) | 9]

S0 [ 5AC [N 510 [\ ® 516 51 4z "1 (8usAMq Leypney) | <1

SO SRR KO [5 R [5KO] K0 qaz A IYSueAdqLieypney) | )

HC 7 I O I & R ¢ az "H UISueasq Leypney) | ¢ |

oy mm 3 wY/| 7Y 4z o nday Legpuey) | 71

(iav ) &&1 A AP ) m@u 4z 3 euely Leypney) | [y
PNY[ITNTOON YN YO NP NG| 2N g 0497 ‘N ysniy Leypney) | o1
%ﬂﬂug oY 707 | 7P Naﬂgﬂ D97 'S epIqev ueyy | . 6

N3 Ndd| NOd| ANd0] NEO| Zod| nd'g 047z M BXEBY BAEBSEA g

VP | Y (TR | el e | | wri 097 o Heluy Legpneyy [,

oD gD | D |yl | e ®d [wr P Ty 0497 “q ennay Heypney) | g

>34l I3d|>d0 [ rIg ] IFJ 0 Id] v 3d o4z J edug teypney) | ¢

o TS W RS e O e i s e O ey o8z 'S DNYQIA Ueypney) |t
S S RN N AN A TSE NN 047 "N IAYseX Ueypney) | ¢
IS | PP TPE) T TP P9I | PPE) oaz 'NUES eAvSTA | 7
_ . i T T T ) e E YV " Iysiey Nwen [
T . \ o3| - Bo ON
N\m/mv/ N\;\W/ -w&y\ﬁ/ﬁm.m@/t/w\m,mi\w'\w\o.uﬁ&?, .u\m_\w,ﬁw sse|D Jwey s JudpmI§ :W

TB0F/) bo /3 ot o8/ k0| 48 —22+0Q

qﬁ.VﬂOQ\N.\VLLm\V %%@NJQ,DO_\L Ej‘a_ub..dsjg :9wey 354NN

(€7-7207) 199YS ou:nt:%ﬁ& 3SAN0)) WAd|, JIoysg
AB0[007 JO :._oEthoQ

[equeA “983[100) UG JUIUWIULIIA0L)



XA Ty

- \UQqu

nod

=. -. 4
=
§ 7 v Ty
PEY L ’B '\l

9% oo g o

=
3

Sl ” G IREE B P A P I PR

- BEAE >d] >3 >-3d| >3¢4] 2T¢4[?7dJ| I 4] >3

T | Ve () R e Y Aﬂé@ﬁ@é TR Ay
T L TR TV PR | D LT RV R [ DV L
71923 TS BYR] 3 71901 =) Fs) T TP T P21 722) TP ateT) 7

ad

¥ oo XY o™ 3

RTEORS

o\

(—&905/\, {/%5 _%/x/ fgs./ﬂr \

A

il

525 JET P2 ]8|PE RP[ SR Ko F¥| iR PSR E ko[SIaE 2o

133YS IDUBPUIY ISANO)) WA JI0YS



Ago[00Z A JUBWIH BABSEA 79

A30[007 ‘D) BUYSLIY P{UE[oS | [9

A3ojo07Z g lYsuey [3ed | (9

AB0[007 gunay ed | 65

A3o[ooz -3 daapAer 1aepeqd 8S

A3o[0oz S LUEMYSINY ePIYeIN | LS

AgojooZ 'S BwlyeA nped] | 95

A3o[007 *S SuBJE] BAIpPOY( SS

ABojooz "H ysauteN Legpney) | S

A80[007 d [BUSIA Heypney) | €

A3ojooz "N [ABUYSIEA LIEYpREYD) | 76

A30[007Z " wimyseldy teypney) [ ¢

ABo[007Z nysueirld Ueypney)d 0S

A3ojooz o IWPIN Heypney) | 6f

A301007 [SUCUH LBYpREY)) 8P

A3ojooz 'V ejlunyg ueypney) [ Lp

A30[007 A [Aedieyq LIeypney) 9%

¥R AB0j007 'V BJluysy Lieypney) | Gp

AN e T8 A30[007 O eysiq eyqd | vp

FECEERINE KSoj007 f pwnayq Lepueyg | ¢y

%ﬁ % A30[007 ‘0) uBINN jeseyq w

d q4z A Inyey IA[eA It

Wu,ﬁwm j . a7z f WY BABSEA | OF

b7 qaz "d EMB0X EABSEA | G

N4 47 ‘D ysex eaesep | 8€

5| NP5 | AYRS a7 "( BYAUS BABSEA | ¢

) HAD TN E)APTIN3) a7z 3 tuelieg eaesen | o¢

: ADSIPADS] qaz "D 1e3eS BABSEA | Of
: ; ~) L@ \Mﬂ.\.,m@ R |7 d7 ‘0 BAlIJ BABSEA s
Bﬂﬂa@&g 3| [TBeed | B q7 v [eluead eaesep | ¢¢
AAN] &N ANN] aaN ] a7z ‘A DIN BABSBA | 76
ﬂg@ iﬂﬂtﬁ . qaz "D BYIUBAY BABSEBA TS

499 £ az d WUV eABsEr | (f

ﬁ%@?@% a7 'V BID[UY BABSEA | 67

Ay FH A1TF a7z N PH uedeleag | g7

? | m/ : ./( a.ud.,w. v u_,«u« az M ey teN cZ
(w / \ﬁﬁﬁu \r\wV\W ﬂex«\/ I sse[d dWEN SIu3IpniIg :M

3

Q-Q\éﬂ(




oo

\H]I__:l./ g d% .. e . L) E ’.J_.._J

= fod e
. Y ] Laany 5 .. &-E. a.s-hl
ciwzel I 1028 | predd)

AT [gn-t : ClyAe(dd - b

=2l HGY) > | [ @)

npeR Y Wingon sW nppd ¥ W npody §W

! ) WD m\w.wm,

=

A

g5y

)AATTA3)

. U] ‘
JH,WG“M.... s m e
v v

e

FAsen (3

>L,1\W\W‘ I

RS

~TE|,

R

an'y

anN T

ik

(Y

7 F! FH

T

T

77 i(Z
AR

77/ (i

r e M.

A

4%

[b[E 22 bls 22[bfE 22[bdl <P Ok 2S[EF e2[3fEC P5[V6 22[3[SE eoBliT s2[3fFE

193YS AQUEBPUINY ISINOD) W], J10YS

b
r

-

=

:

R

T

et

—

i

H &
&mw

J V| o

22]3/ b1 cel3/ €] 2Z[S (el 22/87Z1



SON STINISDTAIOTN OSSN |[SSNSTN| SN[ SS N[ SSN  Adojooz ‘S [euoS eaeSEA | 89
NXJINIHINTINDH] AT Ay e b.u‘wx, NJ2Y T o ABojooz "D BUNIY eABSBA | L9
ANY [ nrd [MAd ] ARd [ AR [N AT A I AT [ AWM A50[007 "M BquBALIJ BABSEA | 99
amﬁ% nsPg) ) | P | ner? ) Y, J&M.@ UE .:qmeﬂ@ ABojooz ‘(I BUIABIJ BABSEA S9
gﬁgiﬂm@ n AVSITIV) | g AT MR | AT | 75Ty 3ojooz ‘D) BUIIYBJA] BABSEA 9
TR | e R [ffor | R [Ruaen | R | g™ | gpert| e | AB0[00Z7 | d [BUYSLIY] EABSEN | €9

2] _. —
-_uu_m_a 2? # Aei\m.ﬁ_i,a@,\w_om N@,\w/ﬁha_\«_ﬁ«._s««««e\m&«% ,ﬂe/\«/% sse) dwey] §,1UapNIg .Lm




TSRS N SSNS oONTS N SN S SN 2 on 7 2 R[GEA .u.m..wf_ TN SO NS TN SAS9A TSN S N[SSNA['STA 39
AT R T [T DT Ry AT E NI AT [ ATy I [N TH AT AT A7 I AR IS AR
Ay \E_m ANy | A | Ang | And | A aid ANA AT A And| And| AND | A [ANd] A AN AA AR | AN

R coofaie Mot i Il el e TR Mice E (R e M i i )OS OBl ST
RS NG AT T % ; ﬂ%%% e e e e ) 3%%&%@ LS
T von | O [T [T [P [ | R [ [ 2o s [ riisvon] St | T [Tigsooh |gitost | < ZrteuA [Fisosh e [RRuun, | <egeud 6,9
©2]b[2 [22[b[S R3[b[c [€Gb[T 22/ b /1 pO/5/E 525/ b5 [CTFE¥ 22]5 UG 22358 FBire 297 [¥6 gefd[zs [cgfZes R 2[3/H 22[3[H [22] 5[ W [e2[A] 2T [2e[ 5[0l [2E/3/2

)39US IUEBPUINY ISANOD) WLII] JI0YS



Aquarium Management Module

Syllabus Covered

Day

Day 1

Day 2

Day 3

Day 4

Day 5

Day 6

Day 7

Day 8

Time (1 hour/day)

1 hour

1 hour

1 hour

1 hour

1 hour

1 hour

1 hour

1 hour

Module Focus

Overview &
Planning

Fish & Species
Management - Part
1

Fish & Species
Management - Part
2

Fish & Species
Management - Part
3

Fish & Species
Management - Part
4

Health Monitoring &
Compatibility
Checker

Water Parameters
Tracking - Part 1

Water Parameters
Tracking - Part 2

Tasks

Overview of the
module, high-level
planning, and
architecture.

Design species
database schema,
list fish attributes
(e.g., habitat,
temperature, diet).

Refine the schema
and ensure all
attributes are
covered.

Implement basic
CRUD operations for
fish species.

Complete CRUD and
review.

Implement fish
health monitoring
and compatibility
features.

Plan water
parameter tracking
(temperature, pH,
chemical levels)
logic.

Implement
temperature and pH



Day 9

Day 10

Day 11

Day 12

Day 13

Day 14

Day 15

Day 16

Day 17

Day 18

1 hour

1 hour

1 hour

1 hour

1 hour

1 hour

1 hour

1 hour

1 hour

1 hour

Water Parameters
Tracking - Part 3

Water Parameters
Tracking - Part 4

Water Parameters
Tracking - Part 5

Feeding Schedules -
Part1

Feeding Schedules -
Part 2

Feeding Schedules -
Part 3

Tank Maintenance -
Part 1

Tank Maintenance -
Part 2

Tank Maintenance -
Part 3

Plant Management -
Part1

tracking logic.

Test temperature
and pH features.

Implement
ammonia, nitrite,
and nitrate tracking
logic with alerts.

Review and test
chemical tracking
and alert system.

Plan feeding
schedules based on
fish type and diet.

Implement
automated feeding
reminders.

Implement food
type tracking and
review schedule
logic.

Plan water change
schedules and filter
maintenance
reminders.

Implement water
change and filter
maintenance logic.

Test and refine the
tank maintenance
system.

Plan plant
management
schema (plant types,
care requirements,
etc.).



Day 19

Day 20

Day 21

Day 22

Day 23

Day 24

Day 25

Day 26

Day 27

Day 28

1 hour

1 hour

1 hour

1 hour

1 hour

1 hour

1 hour

1 hour

1 hour

1 hour

Plant Management -
Part 2

Plant Management -
Part 3

Budget & Inventory
Management - Part
1

Budget & Inventory
Management - Part
2

Budget & Inventory
Management - Part
3

Notifications &
Alerts - Part 1

Notifications &
Alerts - Part 2

Reports & Analytics
- Part1

Reports & Analytics
- Part 2

Mobile & Web

Implement plant
care schedule logic
(light and fertilizer
schedules).

Test plant care
scheduling and
review.

Plan budget
tracking and
inventory
management.

Implement expense
tracking logic.

Implement
inventory
management (track
food, medication,
and supplies).

Implement
notification system
for critical alerts
(water parameters,
feeding, etc.).

Test notifications
and refine the alert
system.

Implement report
generation for water
parameters and fish
health.

Refine analytics and
implement
historical data
tracking for trends.

Plan mobile app and
cloud sync logic



Day 29

Day 30

1 hour

1 hour

Interface - Part 1

Mobile & Web
Interface - Part 2

Final Review &
Testing

(optional feature).

Begin implementing
the mobile app
interface (or
integrate with
existing web
technologies).

Final testing of the
entire system,
including cross-
platform integration
and reports.



Aquarium Management Module
Timetable (1 hour/day, 30 days)

Day

Day 1

Day 2

Day 3

Day 4

Day 5

Day 6

Day 7

Day 8

Time (1 hour/day)

1 hour

1 hour

1 hour

1 hour

1 hour

1 hour

1 hour

1 hour

Module Focus

Overview &
Planning

Fish & Species
Management - Part
1

Fish & Species
Management - Part
2

Fish & Species
Management - Part
3

Fish & Species
Management - Part
4

Health Monitoring &
Compatibility
Checker

Water Parameters
Tracking - Part 1

Water Parameters
Tracking - Part 2

Tasks

Overview of the
module, high-level
planning, and
architecture.

Design species
database schema,
list fish attributes
(e.g., habitat,
temperature, diet).

Refine the schema
and ensure all
attributes are
covered.

Implement basic
CRUD operations for
fish species.

Complete CRUD and
review.

Implement fish
health monitoring
and compatibility
features.

Plan water
parameter tracking
(temperature, pH,
chemical levels)
logic.

Implement
temperature and pH



Day 9

Day 10

Day 11

Day 12

Day 13

Day 14

Day 15

Day 16

Day 17

Day 18

1 hour

1 hour

1 hour

1 hour

1 hour

1 hour

1 hour

1 hour

1 hour

1 hour

Water Parameters
Tracking - Part 3

Water Parameters
Tracking - Part 4

Water Parameters
Tracking - Part 5

Feeding Schedules -
Part1

Feeding Schedules -
Part 2

Feeding Schedules -
Part 3

Tank Maintenance -
Part 1

Tank Maintenance -
Part 2

Tank Maintenance -
Part 3

Plant Management -
Part1

tracking logic.

Test temperature
and pH features.

Implement
ammonia, nitrite,
and nitrate tracking
logic with alerts.

Review and test
chemical tracking
and alert system.

Plan feeding
schedules based on
fish type and diet.

Implement
automated feeding
reminders.

Implement food
type tracking and
review schedule
logic.

Plan water change
schedules and filter
maintenance
reminders.

Implement water
change and filter
maintenance logic.

Test and refine the
tank maintenance
system.

Plan plant
management
schema (plant types,
care requirements,
etc.).



Day 19

Day 20

Day 21

Day 22

Day 23

Day 24

Day 25

Day 26

Day 27

Day 28

1 hour

1 hour

1 hour

1 hour

1 hour

1 hour

1 hour

1 hour

1 hour

1 hour

Plant Management -
Part 2

Plant Management -
Part 3

Budget & Inventory
Management - Part
1

Budget & Inventory
Management - Part
2

Budget & Inventory
Management - Part
3

Notifications &
Alerts - Part 1

Notifications &
Alerts - Part 2

Reports & Analytics
- Part1

Reports & Analytics
- Part 2

Mobile & Web

Implement plant
care schedule logic
(light and fertilizer
schedules).

Test plant care
scheduling and
review.

Plan budget
tracking and
inventory
management.

Implement expense
tracking logic.

Implement
inventory
management (track
food, medication,
and supplies).

Implement
notification system
for critical alerts
(water parameters,
feeding, etc.).

Test notifications
and refine the alert
system.

Implement report
generation for water
parameters and fish
health.

Refine analytics and
implement
historical data
tracking for trends.

Plan mobile app and
cloud sync logic



Day 29

Day 30

1 hour

1 hour

Interface - Part 1

Mobile & Web
Interface - Part 2

Final Review &
Testing

(optional feature).

Begin implementing
the mobile app
interface (or
integrate with
existing web
technologies).

Final testing of the
entire system,
including cross-
platform integration
and reports.
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Government Science College, Vankal
Department Of Zoology
Short term course (2021-22)
Course Name: Aquarium management
Student Name:
Each question (2 marks)
1. What is the ideal pH range for most freshwater aquarium fish?
-2)4.0-50 -b)6.0-75
-¢)8.0-90 -d)9.5-105
2. What is the primary purpose of a biological filter in an aquarium?
- a) To remove debris and waste - b) To circulate water
- ¢) To provide a surface for beneficial bacteria to break down ammonia and nitrite
- d) To heat the water
3. What is the nitrogen cycle in an aquarium?
- a) The process of changing water
- b) The conversion of ammonia to nitrite and then to nitrate by beneficial bacteria
- ¢) The movement of fish within the tank
- d) The daily feeding routine of fish
4. How often should you perform water changes in a well-maintained aquarium?
- a) Daily - b) Weekly
- ¢) Monthly - d) Yearly
5. What is the purpose of a heater in an aguarium?
- a) To filter the water - b) To circulate the water
- ¢) To maintain a stable water temperature suitable for the fish - d) To aerate the water
6. What is the recommended water temperature range for most tropical fish?
- ) 50-60°F (10-15°C) - b) 65-75°F (18-24°C)

- ¢) 75-80°F (24-27°C) - d) 85-90°F (29-32°C)



7. What is the primary function of an air pump in an aquarium?

- a) To filter the water - b) To provide oxygen to the water through aeration
- ¢) To circulate the water

- d) To maintain the water temperature

8. Why is it important to acclimate fish before introducing them to a new aquarium?
- a) To allow the fish to get used to the water temperature

- b) To ensure the fish are not stressed by the new environment

- ¢) To avoid sudden changes in water parameters like pH and temperature

- d) All of the above

9. Which of the following is a sign of poor water quality in an aquarium?
- a) Clear water - b) Healthy, active fish

- ¢) Cloudy water with a strong odor - d) Growing plants

10. What is the best way to reduce nitrate levels in an aquarium?

- a) Increase feeding - b) Perform regular water changes

- ¢) Add more fish - d) Reduce aeration

11. What is the purpose of adding aquarium salt to a freshwater tank?
-a) To increase pH - b) To treat certain fish diseases

- ¢) To soften the water - d) To promote plant growth

12. Which type of lighting is best for a planted aquarium?

- a) Incandescent - b) Fluorescent

-¢) LED -d) UV

13. How can you prevent algae overgrowth in an aquarium?

- a) Increase lighting - b) Overfeed the fish

- ¢) Keep the aquarium in direct sunlight

- d) Maintain a regular cleaning schedule and avoid overfeeding



14. What is the main reason for using a gravel vacuum during water changes?
- a) To aerate the water - b) To remove uneaten food and waste from the substrate
- ¢) To clean the fish - d) To increase water temperature

15. Which of the following is a common sign of fish stress in an aquarium?

- a) Bright coloring - b) Active swimming

- ¢) Rapid gill movement and hiding - d) Normal feeding behavior

16. What is the recommended stocking level for an aquarium?

- a) 1 inch of fish per gallon of water - b) 10 inches of fish per gallon of water
- ¢) Linch of fish per 10 gallons of water - d) 1 fish per gallon of water

17. What is the purpose of adding live plants to an aquarium?

- a) To increase oxygen levels and provide hiding places for fish

- b) To raise the temperature of the water

- ¢) To increase nitrate levels

- d) To decrease pH levels

18. How can you stabilize pH levels in an aquarium?

- a) By adding chemicals to the water - b) By using a buffering substrate

- ¢) By changing the water temperature - d) By increasing the number of fish
19. What is the recommended duration of lighting for most aquariums?

- a) 2-4 hours per day - b) 4-6 hours per day

- ¢) 8-10 hours per day - d) 12-14 hours per day

20. Why is it important to quarantine new fish before adding them to your main aquarium?
- a) To prevent the spread of diseases to existing fish

- b) To allow the new fish to grow

- ¢) To help new fish get used to their new diet

- d) To increase the bioload in the main tank



21. What is the main function of carbon in aquarium filtration?

- a) To remove physical debris - b) To reduce ammonia levels

- ¢) To absorb toxins and chemicals from the water - d) To increase oxygen levels

22. What is the primary cause of ammonia spikes in an aquarium?

- a) Overfeeding and accumulation of waste - b) Adding too much water conditioner

- ¢) Too much light exposure - d) Low water temperature

23. How can you tell if an aquarium is properly cycled?

- a) The water is cloudy - b) There is no detectable ammonia or nitrite, and nitrate levels are present
- ¢) Fish are swimming rapidly - d) Plants are not growing

24. What should you do if you notice fish gasping for air at the surface of the aquarium?
- &) Increase the temperature of the water - b) Decrease the lighting

- ¢) Increase aeration or check for ammonia/nitrite spikes - d) Add more fish

25. What is the best way to acclimate fish to a new aquarium?

- a) Release them directly into the tank

- b) Float the bag in the tank for 15 minutes, then slowly add small amounts of tank water to the bag
before releasing the fish

- ¢) Pour them into a separate container, then into the tank

- d) Place them directly on the substrate
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