Invesbigabing Germinabien in Planbts
aéom-’n Outcomcs

e 16.3.8 - Investigate and describe the environmental conditions that affect germination of seeds,

FIN3IDS
OM3LON

b« JAHLY

limited to the requirement for: water, oxygen and a suitable temperature
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Germinabion in Planbs

Germinadion : 1he process of developmeat of a plant from o seed

Plumule ¢ embryonic shoot % mono colyledons have 1, dico+7ledons have 2
radicle : embryonic root

micropyle : Small pore allows passage of water cmbryo
c:»*yledarf : confains food Stores (mainly s-lm:k) - sced leaves
—— Seed coat : coat which protects embryonic plant

L—? after dispecsel, once the seed reaches soilable conditions 3em.'n¢£-'on B:Jins:

Seed coat SPIHS cdyl«)an out

of soil
cotyledon
0 @ © e ot
laieral roots

@ radicle grows and busis from seed coat

@ roofs grow furdher, including lateral roots for support and small coot hairs for absorplion
@ Plomale elongates , polling cotyledon uvpwerds 'fhraua}\ soil.

@ Cotyledon above soil , shoot straighien vp and leaves open. Photosynihesis can begin .
Plant now independent: rools absorb nutricats and water, transpocting vio Sfem, {o0d peoduced ia [eaves.

Enviconmental conditions al’{'ec#:ng Seed germination

Waler

g inifially, sceds contain Jifile water and ate in a'dormont ' stale where food stres areat osed op. water enters the
water acds as an adivator , as once seeds absorb it germination begins Seed vin m'Cropylc

g Why is wafer imporiant O activates eazymes and hormones within seed 0 tronsports Sugors ja solution fiom colyledons fo growth regions
for seed 3ermina'li¢m ? 0 Used in reactions fhat breakdown 0 expand vacwoles in new cells - causing cells fo grow and expand

starch to sugars and profcins fo amino ocids 0 vsed in Pl\obsynihesis
0 +fan5parfs ions from root fo shoot

Su; I’ablt -Em pc(a‘l’dl (A

g recall: fempecatore is fhe avecage Kinelic energy of pacticles
recall: fhe higher the temperature , the foster the rale of reaction ond pariicle movement

\> wky is a suvitable +emptraiure. impor{nn€ B Enzymes wifhin Seeds are needed for _chemical reactions > Catabolism of biomelecoles (colyledon breakdown)
for seed 3ermina¥i¢m 7 and fhese work at optimal fempecatvres anabolism of biomolecoles (3;awfh, Piwmynihesis)

cellolac respiration (ATP produdion)

% the oplima) femperatures vacies befween species

Oxygcv\

g initially, seeds da not have access fo 0, a3 they are enclosed in a seed coat

once SeedS are ¢xposed to waker, O, dissolves in waler and eaters via micropyle

8 Uky is Oy iﬂ\po{{anl: e OXygen is fequired for aerabic cellvlar respication. —> lorge praduction of ATP cequired for metobolism and Srawth
for seed germination 7



Invesbigabing Germinabien

[n order for a Qorenant seed fo begin germination, the environment must be svitable .

g What does *svilable’ mean? This will depend on the species of plant and how it evolved and adapted fo be suxessfol in its eavitanmenl
In order fo test which canditions are gplimal and the ;'mpac{: of variovs Pad'ols, an cxpm'men{' con be conducted.

geet
When Candw\‘.inj a biologn‘ca( inves {isalion , we SeeK o answer a  Research Question (RQ) which "YPI‘C{AI!y is ftomed as:

How does fhe lndepadm{ Variable (IV) ;'mpact /offect the ngdcnf. Variable (DV) ia s}o;spui:s 7

L9 variable beinj manipula-hd L’ variable being measvred Lé 1he organism be.'nj sfudred

includes condrol grovp anod fest grovps inclodes unit of measore written as species name and (Cammr\.)

Investiqatin ecminatijon -

g POtCﬂ'HQI Vs : oxygcn adailabih‘bl “ /

temperature
\ Factors /_

consider how > &—— water
these factors 3ﬂmina£ian.
will be mmipulak() Soil ()(pfh. - of seeds & 3seed age

Spec:'al requiremen ts ——/I

(fire, Geez-'nj , Scarification, uaslninj)

N Seed condition

g Potential DVs:

*
¢ Germination soccess (%) = number of soccessfully - germinated seeds % 100
{otal number of seeds fested

X need an objective (equirement foc ‘soctess’. This will depend on Stdy species and expecimental setop.

g lg ObSCfuif'\j in Pcl:ﬂ‘ dishes A‘ S(ﬂ‘)h‘n’js wifh plumule and redide thvlc
~®' length. that exceed mm

g if obScruin‘S in Soil /7 shoot which has CmerseJ
1l

mm above Soil rodicle

* Gumination rale = MNoumber of seceds that have germinated % con be checked at muHiple time poimls and added
¥time that has passed

g Potential condrols :

All olher factors not being inuestiguted shovld be kept os constont as possible

Asscssmenhb Task

@ Choose o factor (N), germination measufe.(DV), sludy species and aeate a RQ

L) incluéinj grovps k incluc)ifg vait

@ Research and hypothesize what would occor, ;.e. answer your RQ. Josti fy your piediction , i.e. Why do yoo think fhis will occor ¢

@ Dtsign your methodolagy. Explain how you will tfest #his in delail



