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4. ELABORATION OF CONTERT'FOR GRADE 2 (CHPSI ™

A topic-wise elaboration follows, which merely outlines the basic content that needs to be

covered. This content can be assessed at all four cognitive levels.

RESPONDING TO THE ENVIRONMENT (PLANTS) Term 3
Paper 1. 11 marks

1 week

CONTENT ELABORATION
Plant hormones 2 General functions of the following:
+ Auxins
¢ Gibberellins

+ Abscisic acid
2 The control of weeds using plant hormones

1 Therole of auxins in:

+ (Geotropism
¢ Phototropism

Plant defence 2 Role of the following as plant defence mechanisms:
mechanisms o Chemicals

» Odompaded from eduresourceza.com




(f ONCEPTS

Tropism: growth by part of a plant in
. response to an external
8P s, SLMUIUS
Geotropism: | “growth by part of a plant in
response to gravity
Hydrotropism: growth by part of a plant in

response to water
Thigmotropism: | growth by part of a plant in
' response to touch
growth by part of a plant in
Downloaded from equsegoipesecd® chemicals
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WHAT ARE HORMONES?

« Chemicals that are made in
one part of an organism, but
affect another part of the Y7
organism /

ny

» Allows a plant to respond to =%
some stimulus in the ] s
enVIronment — Auxin released on
> Allows it to bloom at an A,ea,m‘:?“"“"""‘

appropriate time - %‘f}
> Allows it to grow toward a

light source

> Allows a seed to germinate
at the apprOpf\ilat@iebimeeduresourceza.

Shoot grows
\ towards sunlight

Normal
size cells
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AUXINS (IAA)

Stimulate:
Cell division
Cell elongation (growth in stem
length)
The development of fruit
ne abscission of leaves and fruit [Eseses
ne development of adventitious
root in stem cuttings

Tropic movement in stem and
roots

apical dominance it suppress the
grOWth Of the la;(%rr@t]a(l%h’l% eduresource:
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GIBBERELINS

Stimulate: -
» Stem elongation al'e
» Root growth | |

» The germination of
seeds

» Promotes flowering

Scutellum Radicle -

(cotyledon)

plump grapes in grocery
stores have been treated
with gibberellins
hormones while on the

vine Downloaded from eduresour
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ABSCISIC ACIDS (ABA)

o Accelerate abscission in
leaves and fruit. ABA is
produced in ripe fruit and
Induced fruit fall

o ABA stimulates the closing of
stomata in most plant species.
Its synthesis is stimulated by
water deficiency (water stress)

» Causes dormancy in apical and
\ateral buds in winter

» Controls seed dormancy by

inhibiting germination

» Causes the closing of stomata

when the plant wilts

Downloaded from eduresourcezajt
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USE OF AUXINS

Tissue sample Tissue samples
scraped from placed in Agar growth
parent plant medium containing
? § nutrients and auxins
=

Samples develop
into tiny plantlets

Plantlets planted
Downloajigbiennepassourceza.com
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USE OF AUXINS

* Plants respond to the
direction and amount of
light they receive

* The seedlings on the
left grew toward the light
it received on only one
side PR
» The plant in the center [Fia
received no light By
* The plant on the right
was grown in normal, all- [SEsses
around |Ight Downloaded from "
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USE OF AUXINS

Auxins as herbicides:

*Auxins accelerate the
metabolism of broad-leaved ¥
dicotyledonous weed and :
therefore stimulate growth
*These weeds grow so fast
that their water absorption
and food production are
insufficient

*The plants weakgi.and &G .8 w .
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USE OF GIBBERELLINS

*Gibberellins induces
growth in grapes

*The first bunch on the
right is an untreated
control

*The second bunch on
the right was sprayed
with GA; during fruit .
development_ Downloaded from eduresdurceza.com
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USE OF GIBBERELLINS

Application of Gibberellins cause

Results of increasing active GA concentration in the
‘Tan-ginbozu’ Dwarf Rice bioassay
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USE OF GIBBERELLINS

Gibberellins
stimulate seed

In this experiment
carried out on

barley
seeds, the results
showed that the
release of
gibberellins from the | &\
embryo, triggers the Soutibom

Downldaded from eduresourceza.com
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PHOTOTROPISM

Coleoptile

o

Light

LIGHT

| Higher auxin con-
' (entration cauises
LT | morerapid growt
| | | [ on shaded side
| | | resultin?incurve
L ) ) toward light
Lateral Redistribution
edistrbution  stopsas auxin Growth proceeds
ofauxinto  movesdown in proportion to
haded side  Coleoptle  Paunimeoteentrationurepourcezacqm




Downloaded from eduresourceza.com

PHOTOTROPISM

ALXIN 15 Light Auxin here makes
made hare cells grow faster

ém

Light

The auxin moves
dowm the stem

Auxin diffuses down the If one side of the shoaot s in The side of the shoot in the shade
shool simulating growth. the light, auxin diffusas has more auxin, so grows fasler,

Dowﬁlgmﬁblﬁgtduresourcezai%lﬁlng the :-'.phmt o bend
towards the light,
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PHOTOTROPISM

Light e
e fo— Y [ PTG e T fa ) fo
V 4 V & & & & |
, 'Tip Tip J - | i
| - covered | | covered | Base Tip (| Tip
| Control | % ved || by | by trans- || covered | | separated |/ separated
| removed || opaque | parent g{)aque by gelatin | by mica
\ ca | ca ) A
P P ! shield block
\ > J\ - J
DARWIN AND DARWIN (1880) BOYSEN-JENSEN (1913)
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PHOTOTROPISM

) ‘ Side with
ot | qreaer
%5!’ glongation
Shoot bends Auxin accumulates on upper side of root
toward light

Auxin

4 movesto
shadeed
area

Side with
Qreater
glongation

| Ji 1l (¢) Gravitropism
| I 1l

(4) Straight growth Downlq,ﬁlﬂlao ngm eduresourceza.com
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ACTIVITY 1

B The diagram below shows the growth movement of a part of a plant towards
a stimulus.

Stimulus A

1.581 WWhat growth movement is represented in the diagram™? (1)
1.52 Identify the stimulus labelled A. (1)
1.53 MNMame the growth hormone that is responsible for the growth
movement named in QUESTION 1.5.1. (1)
1.5.4 Vivill a high concentration of the growth hormone named in
QUESTIOMN 1.5.3 stimulate or inhibit growth in the roots? (1)
1.5.5 Mame the phenomenon where the buds at the tip of the plant
regulate the growth of the lateral branches. (1)

Downloaded from eduresourceza.com (3)
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ACTIVITY 1 - ANSWERS

1.5

1.5.1

1.5.2

153

154

155

Phototropismy
Lightv'/Sunlight/Radiant energy
Auxinsv'/ [AA/ Indole acetic acid
Inhibit v

Apical dominancev

Downloaded from eduresourceza.com
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GEOTROPISM
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GEOTROPISM

If & plant 15 laid on its side,
auxin gathers in the lower
half af the stem and root

Auxin shows growth in
the root, o the rool
curves downwards,

Downloaded from eduresourceza.com

Auxin stimulates growth in
he shoot, so the slem
curves upwards
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GEOTROPISM




EXPERIMENTTOIELUSTRATE
GEOTROPISM

Clinostat not rotating — roots growth downwards

Plasticine~——
support T

roots have grown down
powMEddifem iy daasdtive geotropism)




EXPERIMENTTOIELUSTRATE
GEOTROPISM

Clinostat turned — roots growth straight

plastic cover lined with
moist blotting paper

turntable

Downloaded from eduresourcezaéHnNOSTAT
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ACTIVITY 2

2.4

An investigation was conducted to determine the effect of gravity on the
direction of root growth in germinating seeds.

The procedure was as follows:

- A glass jar was lined with a layer of thick blotting paper
12 germinating bean seeds were placed between the glass jar and
the blotting paper as follows:
AL 4 seedlings with their root tips pointing horizontal
B. 4 seedlings with their root tips pointing upwards
C. 4 seedlings with their root tips pointing downwards
- The glass jar received light from all directions
-  The growth response of the root tips was observed

The diagram below shows the observation made after a week.

Blotting paper

@ @2’ L Germinsting

/’

| seeds

!

|
= DO’VVTTIUHUEU |i6iii eiiuresourceza com
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ACTIVITY 2 CONT...

241

2472

243

244

245

In this investigation, identify the:
(@)  Independent variable
(b)  Dependent variable

Mention TWO ways in which the validity of the investigation
could have been improved.

Give the name of the growth in response to gravity as observed
In this investigation.

Why did the investigator use 4 bean seeds for each group?

Explain the results of the investigation as observed in group A.

Downloaded from eduresourceza.com
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ACTIVITY 2 - ANSWERS

241 (a) Gravity+ (1)
(b) Direction of root growth+ (1)
242 - Use beans of the same speciesv
- Expose seeds to the same environmental conditions+/ light/
temperature Any  (2)
(Mark first TWO only)
243 Geotropism (1)
244 To improve reliabilityv of the results (1)
245 - Auxinsy

- moved to the lower side of the rootv

-  because gravity attracts auxins+

-  Therefore, there was high concentration on the lower side of
the rootv

- There will be a low concentration of auxins on the upper
side of the rootv

- More growth occurs on the upper side of the root+

- on the lower side the high concentration inhibits/slows down

growth+
- Uneven growth will result with the root bending
downwards+ towards gravity. Any (5)

Downloaded from eduresourceza.com




MECHANICAL DEFENCE
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Xerophytes:

They are desert
plants that have BB
their leaves reduced > &=
to thorns to %
prevent water loss

Downloaded {fontedure




They have thorns

that act as defence
mechanism against
herbivores feeding

on them (cactuses,
raspberry etc)
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MECHANICAL DEFENCE

Spiny shrubs:




MECHANICAL DEFENCE

e Acacia species
have thorns to
prevent excessive
feeding by giraffes,
kudu, impala etc

Downloaded fro




* Plants are
covered by
hard bark or
waxy cuticle
to prevent
enemy
penetration




MECHAN?CATWT?EFENCE

The fruit of a
coconut is
covered by
multiple layers of
fibres that make
penetration
difficult and
protects the

seed

Downloaded from edur Ceza.Ccom--
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CHEﬁT@AT”rﬁﬁFFNCE

‘Many plants produce
chemicals known as
secondary metabolites
that help protect them
from herbivores ‘
*These chemicals acts| ¥
as poisons, repellent,
or affect the herbivores
digestion -
*These include: .

<
Downloaded from .L&:E our za. (




CHEMICAL DEFENCE

 Alkaloids — group of nitrogen
containing compounds found in plants
which act as poison

e Tannin (phenol) — brownish
substance found in plants with
antiseptic properties that disrupt
endocrine activities

e Terpenoids — these chemicals destroy
the herbivores.red.blood.cells
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ACTIVITY 3

A learmner conducted an investigation to determine the effect of auxins and the
effect of grawvity on root growth in pea seedlings. He wused the following
procedurs:

L]

A
A

He germinated pea seeds for seven days.

He then took a sample of 15 seedlings and divided them into 3 groups

(A to C) of 5 seaedlings esach.

Imn each group the 5 seedlings were placed horizontally on 3 different

clinostats.

clinostat is a dewvice which has a disc that rotates at a constant spead.
diagram of a clinostat is shown belows.

Rotating
clinostat

Seaedlings

He remowved the root tips of all 5 seeaedlings at the same length
group B.

Im groups A and B the clinostats were left stationary (no rotation).

In group C the clinostat was allowed to rotate.

Al 3 clinostats weaere placed in a dark cupboard.

A summanry of the learmmeaer's procedure is shown in the table belows .

GROUP A SGROUP B SROUP C
Root tips Root tips

Mo root tips

present present
Stationary Stationary Rotating
clinostat clinostat clinostat

Downloaded from eduresourceza com

After two days the direction of root gr as observed.
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ACTIVITY 3 CONT...

2.3.1

2.3.2

2.3.3

2.3.4

2.3.9

Which TWO groups were used to obtain information about:

(a) The effect of auxins on root growth

(b) The effect of gravity on root growth

Explain why the apparatus was placed in a dark cupboard.

Describe the expected results for each of groups B and C in this
investigation.

Explain the expected results for group A.

State THREE ways in which the learner ensured a high level of
validity for this investigation.

Downloaded from eduresourceza.com
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ACTIVITY 3 — ANSWERS

2.3

2.3.1

2.3.2

2.3.3

2.3.4

2.3.5

(a) A and Bv
(b) Aand Cv

- To ensure that the results are attributed to gravityv
- and not lightv'/ to eliminate the effect of light

B — No growth will be observedv
C — Roots will grow horizontallyv /not change direction

- Auxins will move to the lower side of the rootv'/attracted by
gravity

- and a high concentration will inhibit growth on the lower side of
the roots+

- while growth will occur faster on the upper side of the rootv

- causing the root to bend downwardsv Any

- Used same type of plantv/pea only

- Seedlings were the same agev /germination period was 7 days

- All groups were exposed to the same environmentv/light
intensity/ placed in dark cupboard

- Same number of seedlings for each groupv

- Root tips were cut at the same lengthv

- All seedlings placed in same positionv /horizontally

- Allowed same amount of time for the 3 groupsv

- Approptate confrols were set up~" An

[M:ri'jk fﬁﬂs‘%“]‘iﬁﬁgie%sﬁﬁgf‘ eture8ourceza.com v

(3)

(3)
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