FRIEND OR FOE TO LEAVES?

MHATIOMAL SCIEMCE FAIR RESEARCH PLAM

LEVEL : PRIMARYLEVEL
CATECORY : Esvironmental Science(MES)

(Community Builbving & Heabemic Excellence)




-Ihhhld“;

TABLF OF CONTENT

| ABSTRACT

[NTRODUCTION
STATEMENT OF THE PROBLEM

HYPOTHESIS

: METHOD OF RESEARCH
COLLECTION OF DATA
*Tabzlatra

"Graphcel Kapres mornon
“Fhoizgrgin

"RESULTS AND DISCUSSI0N
| CONCLUSION

RETERENCES

TACENOWLEDGEAMENT

Hmﬂlﬂl*uiﬁ
3

23
a4




Abstract
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Project Title: Caffeine: Friend or Foe to Leaves?
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This project shudies how caffeine affects the growth of plani=. 1
grew plants wsing normal water and water mimd with caffeine.
[ measured theer height every day and compared the resuks.
The plants with caffeine grew clower and looked weaker, This
experiment helps us understand how chemieals in drinks likes
tea and coffes can affes living things,




INTRODUCTION

Research Queston: Hew does caffeine affect the
germinasian arsd grovvth of plants such as temata, chilly,
and lady's finger?

Flants reguire water, sunlight, and muirieants for proper
growth Howwrer, cartzin external mbriznces. like
caffeine—found in eoffes and tea—can alver plant grovth
by affecting enzymes and cell division Frevious snediss
[Ransem, 1912 Jadhav a2 al, 2016; Murstava. 2020)
have shown that caffeine may slow down germination
and reducs plans heighe. Caffeine can enter the sodl
through coffes waste or discarded beverages, affecting
nearhy vegetanon. Undersanding how caffeins
infiuences plant growth helps us know whether ipis
bensficial or harmiul for gasden plants,




Hypothesis

Higher concentrations of caffeine will inhibet seed germination
and slow plant growth compared to contral {084 caffeine).

Methodology

Prepared caffeine solutions of 0, 50, 100, and 150 mg /L weins
diztilled water,

2. Soaked vomaro, chilly, and lady's finger seeds in respective

salutions for 24 hours.

3. Planued seaked zeeds [n equal-sized poes with the same sail,
4. Watered daily with the sams amount of distilled water,

E. Recarded germination rate, plant height. mumber of lemves,

and leaf size every alternate day for 15 days.

6. Compared results amang the different caffeine

ooacENTraton.




Variables

Independent Variable: Caffeine cancentraasian [0, 50, 104,
150 mg/1)

Dependent Variables: Germination rate. plant heighs, sumber
of laaves. leaf s=e root lengsh.

Controlled Variables: Tyvpe of sesds, amount of water, tpe of
sall vemperarure. and light exposure,




Table Li General Grouwth Measuremen!

| (mgfl]

Tomsto o 152 53 g
Tomato 50 12.0 | &5 (7
Tomato 100 Y ‘38 5
[Tomate | 150 171 30 4
| Chilly ‘o 1150 [FT] 'g
| Chilly '50 134 T4z IF:
| Chilly 100 102 35 &
| Chally | 150 2.0 a0 4
| Lady's o 183 a0 10
| Finger |

Lady's 50 14,1 52 3
| Fimyser | | | |
Lady's 100 10,9 ad 7
Lady's 150 a2 15 3
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Table I Germination Study

Flant  Caffeine | Seeds Seeds Oermination Days to
Typs Conc  |Sown |Germinated | Rate (%) First

{mg/L} Cermination |
| 4 $
Temsto 0 106 10 16044 o
[ Tomato | 50 10 [® £ K
|Tomsto 100 |10 |7 | 70% 4
(Tomato 150 |10 |5 | 50% 5
Chdly 0 10 |10 1004 2
|Chily 50 ET L] =T {3
[chilly 100 |10 |7 | Pk [4
(Chilly 150 (10 |E = IB
|Lady= 0 10 10 | 100% {2
Firser
|Lady's 50 (10 |8 - I3
Firger
|Lady= (100 |10 |7 | 7oy "
Fineer
[Lady's |150 |10 (& |50 's
F:I.I‘EH' |




Graph 1 2 Germination Sthudy
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Table 3: Root Dewvelopment

Flast Type

| Tomate
| Tomato
ITuu'ut-:r

ITM

Caffeine
Conc. (mg/L)

| 200

| 150

100

(o)

‘80

[7.0

Y

Mo of Latecal




Graph 3: Root Development
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Table 41 Phy=nlogical Obsenations
|Plast | Caffeine Leaf Wikting/Yellowing Leaf

(mgiL) {om}
| Tomato 0 Dark | Nome | 250 | Hish
. . |Green. | | |
Tomato 150 Lizhe Yes 120 |Low
15 . -Gm & - &
[Chilly | @ Green Mome | 205 | High
Chilly | 180 Yellowizh | Yes 108 | Low
Lsdys 0  Dark | Mome ‘302 High
| Firger | Green | ! |
Lady's | 1530 Fale Tez 145 | Low
Finser Green
Table 5: Final Growih Outcome

|Plamt  Conerol |Low (50 | Medim [figh | Remarks |
Trpe (0 |mgf) (w00 (150 |

. mgfiy | (mpfi} (e} |
Tomsto Healthy |SEghily  Stunted Poor Growth
Feduced Growth | decreases

with
Mars

¥ 1 ] ] |ﬁﬁﬂm ]

Chiliy Healthy | Reduced Weak Wilting | Caifeine
hinders

Lady's  Very Gead Maoderste Srunted | Hish

Fimser  Healthy caffeins
5

harmful




Table &: Graph Data Tabdo

Flant | Caffeine | Germination Flamt | Leaf No.of |

Type |Conc | Rate (8]
(m=w/L)
| Tomato 0 1100
| Temato 50 150
| Tomato 100 |70
{Tomato 150 50
[Chilly @ | 100
|Chilly | 50 L
[Chilly ' 100 70
[Chille 150 |50
Lady's D 100
| Firger !
Ledy's  ED 20
Lady's | 104 L
Ladys | 150 50
| Fangsr
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RESULTS AND DISCUSSION

The plamts thar recetved plain warer grew the talles and
looked healthy,

The low caffeine plants grew a little but were shorter than the
contral plant=.

The hish caffsine planes grew very slowhy and showed weak ar
dull leaves,

This shows that caffeine doss not suppors plant growth.
Enstead. it slows donwn how the plant develops. The more
caffeine the plant receires, the more its growth i affected.

CONCLUSION

The expenment confirms that caffeine negatvely affecs plam
growth Higher caffeine concentrations bed o rechaced
germination, sturted height and smaller leaves. Hence,
caffeine is harmbul to plants at higher doses, and coffee
erounds dhaild not be used exepsamly se fertibzer,

Applicatons: This sudy can help gardeners and
ervironmentalists understand how coffes wasts affects soil
health and plant growth,
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