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The structure of a male reproductive system.

Seminal vesicles: produces a

nutrient rich fluid that that Prosiaie gland- Produc
provides : an

energy for the sperm cells : : alkaline fluid that

= , neutralises the acids
Cowper's gland: Produces mucus _ oroduced in the vagina,

that helps with the movement of - 2= which would Kill sperm
sperm cells

Vas deferens:. lransports sperm

from the epididymis to the Urethra: Transports
& semen and urine out of the
§ bod

Epididymis: stores Sperm cells

E } Urethra:Transports semen

and urine out of the body

Testis: Produces sperm cells and
the hormone testosterone

Scrotum: Skin sac that protects the
testes and holds the testes ‘outside’
the body, at a temperature that is 2°C
below 37°C. This is the best
temperature for the production of
sperm.

By M.SAIDI- 0848331738 ThunderEDUC

Smart Tutor4U Diagram Book by NP Mbhele

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

The structure of a human sperm cell.

Each sperm cell is made up of a head, middle portion (neck) and a long tail.

The long tail allows the sperm cell to propel
itself forward (to swim) through fluid.

The middle portion contains
mitochondria which provide energy
for the movement of the sperm cell.

The head is mostly made up of the nucleus
which contains 22 autosomes and one sex
chromosome (X or Y).

° long tail middle

head
AL

A N\ Hf

iy

mitochondria nucleus

acrosome Q

mitochondria provide energy for the
movement of the sperm cell.

Contains hereditary

The structure of a sperm cell chromosome (Xor ).

information from th father
The nucleus which contains
22 autosomes and one sex

The acrosome (also in the
head) contains enzymes
that dissolve the outer
layer of the egg allowing
fertilisation to occur.
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The structure of a female reproductive system

ndometrium:
Inner lining of
uterus; place where
the embryo
implants and the

Ovary :Produces egg cells,

secretes progesterone and
oestrogen

during childbirth

allow the baby through

Cervix: Lower, narrow part
of uterus. It stretches to

allopian tube:
Connects the
ovaries to the
uterus, transports
egg cells from the
ovary; itis the site
of fertilisatio

Vulva:external opening,
allows penetration to occur

Study copy distributed by EduResource ZA | eduresourcza.com

Vagina. Receives uie penis and
semen during sexual
intercourse.

itis the passage through which
the I“\'AQ%/;LQ horn (hirTh rnn;al)

Mndart 1utor4 lagrari 50 |

wipneie
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The structure of a human egg (ovum)

Each ovum is made up of follicle cells, a layer of jelly, cytoplasm and a haploid nucleus.

follicle cells °
Nucleus:

Contains hereditary information from the mother
The nucleus contains 22 autosomes and one sex
chromoso

nucleus

o

"

o
‘/\4-)4./

cytoplasm Cytoplasm:

Contains substances like salts, gases, proteins,
carbohydrates and fats that is needed by ovum cell

The cytoplasm nourishes the egg

J

layer of jelly

[

G

p
\
(

P
\ . ."\‘\

G
o e

Jelly layer allows the sperm to penetrate and
enter the ovum free

The jelly layer provides protection for the early
developmental stages of the fertilised egg

The structure of an ovum
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Hormonal control of the menstrual cycle

Hormones from brain :
(hypophysis) ‘ MENSTRUAL CYCLE =FLOP

Stimulates the development 4
of Graafian follicle to * Trigger ovulation
produce ovum * Stimulates the conversion of empty

Graafian follicle to Corpus luteum

-
I

-
2
= =

ovaries ‘

=

’ Ovarian cycle

1 1

2 0o

7 | ) 78
. Maintains pregnancy
=0OESROGE ‘ Hormones from ovary (G.F (-
by making
Prepares the uterus for S 2 S endometrium more°
implantation ; by making it g ' B thick, more vascular &
thick, vascular & glandular - o ‘ more glandular

g

uterus

cstrogoen - progesterone

Uterine cycle
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A

Fitaitary,
Al

hormone levels

-rowth of follicle

c

i'l arian hormone
|

LW

a@.{%@@@

Cestrogen

Fitwitary glsnd

day
11—
17

day
17—
28

Pituitary gland
produces FSH which
stinmulates developrment
of the folliclke.

Follicle is developing o
become a Graafian
follicle contsin an egg
cell (produces
oestrogen)

F5H and LH [produced by the
pituitary gland) levels ars
highestaround day 14.

Folllchs desvedoprmesdt s compleded o<
a resull of e irfoenos of FS5H by day
14

Onvultation i=s sfrmulsted by bigh leveds
of FSH and LH on dary 14

LH #hes sfrmulotes e devedoprmesi

[thickens the
endomeatrium)

Cestrogen levels Cestrogen lewvals reach &
increase as tha h maxinnum towards day 14 until
iz produced by wvulation takes place, but then
follicle start to decresse because the
Graafian follicle stops

ol #he oorpues utesarn I_L
‘iﬁf;/

functioning

»

Fnd ooetrina

- 1

Thickness of

erdometrium
increases from day 7

[after menstruation has
ended)as s result of
oestrogen.

Endometrium thickens
further.

LH lewvels decrease and
then remsain constant to

maintain the corpus
lutewm
e

M

Corpus lutewm
produces progestenrone.
Corpus luteumn gradualhy
disintagrates since
fertilisation does not
take place.

strogen IEvels InCresss
sgain and then decresss
towrands the end of the
cycle.

Progesterone lavels
increass towards day 21,
Frogesterons levels
decresse when conpus
lutewm disintegrates snd

stops functioning.

Frogesierone preparss
endometrium fully for
pregnancy.

Decresssed progesterons
levels from arownd day 21
cause endometrivm to
shed after day 28 by
mMenstrestion sinss no
fertilisation took placs.
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D I .t .I.' .th f .t n the owvany & maturs Grasfian follicle bursts
EVE mee n D e De US (ususlly on day 14 of the menstrual oycls]
and releaz=es an egg cell. This process is
called ovmlation.

Fertilization take=s place high ug in the
fallopian tul=. The egg cell [comaining 23
chromosomes) and sperm cell [containing
23 chromasomes] fuse to form a zygote
(comtsining 4& chromosomes].

The zygote divides by mitosis wo form s
morula, then s blastooyst, and finally an
embryo as it moves down the Fallopian

f tukbs.
Fertilization - ttakes about & to 7 days for the embryo to
resach the uterns.

n the utsrus the embryo settles on the
endometrivm snd sinks into it embedding
t=elf in the endometrivum. This process is
called implantstion.

After implartation, the embryo produces
Egg call marny finger-like structures called villi from

the outer membrane of the embnyo, which is
Ovulation srowen &= the chorion.
) The willi grow into the tizsue of the uterus to

Fostus form 2 placents.

The plecentsa = attached to the embryo by
Charian the umbilical cord. It has 2 nmbilical
arteries [which carmy deaoygensted biood
from the embngo towards the placenta) smnd
Umbilic 1 umbilical vein [which carries ooyEenatsed
obood from the plescents to the embryo).
The embryo is enclossd in & fluid-filled sac
called the ammion. The fluid is cslled the
After about B week=, the embryo develops
structures such &= limbs and all the organs
of the body. Mow it is called s foetus.
Gestation is the period betwesn fertilisation
and the hirth of the baby. i usually lasts for
a period of B months (F9-30 wesks].

The stages invohed in the nstural birth
OTOGESS e

Fallopian tube

Amnic

Amniotic fluid

- Dilation of the cervix {labour)

- Expulsion of the fostus.
=  Delivery of the afterbirth [placents) and extre-embraonic membranes.
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Development of the foetus a

How do we write in exams (most important)

it

is
o

After fertilization, the zygote undergoes
mitosis

*to form a ball of cells called morula

it divides by mitosis repeatedly to form a2
hollow ball of cells called blastula

It forms the outer layer called chorion

* which form finger-like projects called
@ chorionic villi for implantation

By MLSAIDI ThunderEDUC
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The foetus and its extra-embryonic membranes

The foetus contains extra-embryonic membranes and other structures which aid in the development of the embryo Figure 11 below:

Two umbilical arteries which carry

deoxygenated blood and waste products from
the foetus to the placenta.

One umbilical vein which carries oxygenated
blood, nutrients, water and other substances

from the placenta to the foetus.

amniotic fluid

placenta

. The amniotic fluid has the following functions:
Protects the foetus against mechanical
injury (shock-absorber)

Prevents dehydration
Maintains the temperature of the foetus

Allows for free-movement of the foetus as
it grows and develops

amnion

vagina

The foetus and its extra-embryonic membranes

Study copy distributed by EduResource ZA | eduresourcza.com

uterus

foetus

cervix

Placenta allows for substances to be

transferred by diffusion between the
mother and foetus without any blood
being in direct contact. This means
that the mother and foetus’ blood
never actually mixes.

It is the point of attachment
of the foetus to the mother

It allows for diffusion of
nutrients from the mother to
the foetus

It allows for the diffusion of
oxygen from the mother to
the foetus and for the
diffusion of carbon dioxide
from the foetus to the
mother (gas exchange)

It allows for the diffusion of
waste products from the
foetus to the mother

After 12 weeks, the placenta
secretes progesterone to

maintain the pregnancy
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THE BRAIN

. Cergbkrum E. Corpus callosum

Controls voluntary . Connets the left and
actions right hemispheres of
Receives and interprets the brain - allowing
sensations from senss communication betwean
organs both hemispheres
Higher thought processes

. Hypaothalamus

Control centre for hunger,

. Yol thirst, sleap, body
Fituitary gland temperature and emotions

. Medulla ohlongata

Transmits nerve impulses ) BE. Cerebellum

betweaen the spinal cord A, " « Copordinates all

and the brain e voluntary movements
Controls involuntary P | «+ Ccontrols muscle
actions such as heartbeat tension 1o maintain
and breathing balangea
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THE NUERONS

F
A synapse is a microscopic gap

he spinal cord and brain.

Sensory Neurons

ards t
Sensory neurons conduct nerve impulses from receplors tow
has nucleus an
Niss! granules (prote

cell body

‘ node of RanvierQ
o —

d cytoplasm with many
in synthesis)

carnes nerve impulse
away from the cell body

thin membrane that surrounds
the myelin sheath neurilemma
dendrites

terminal branches
carries ne

a of axon

makes synaplic conlact with
dendrites of another neuron

e, PR
direction
of impulse

a myelin sheath

acts as insulation to incre?se the
speed of impulse conduction

A sensory neuron

towards the cey b ;

between the end of an axon of one
neuron and the dendrite of another
neuron. Neurotransmitters are
stored at the end of the axon. They
are released when an impulse
reaches this point. These
neurotransmitiers then stimulate
the dendrite of the nex!t neuron to
generate a new nerve impulse,
which moves through the next

neuron

Ve ime,

neuro-transmitters diff

Motor Neurons
Motor neurons conduct nerve impulses away from the brain and spinal cord towards the effectors.

neurilemma o de of Ranvier

nucleus

motor end plates
embedded in an effecior

dendrites
organ (muscle or gland)

. difrgcfioln
elin
shyeath of impulse

Niss| grandles cell body

A motor neuron

naptic knob i
synaptic knob of axo across gap (synaptic eft |

axon of sensory neuron

emwiﬂ&e_,

vesicles of transmi
substance Iiter

Movement of an impujse across a synapse

Study copy distributed by EduResource ZA | eduresourcza.com
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REFLEX ARCH

The path of a reflex arc:
Receptor {A) — Sensory neuron [BY — Internauron [C) — Motor neuron {D) — Effector (E)

A Receptor: A structure which receives a C Interneuron: Carries the impulse
stimulus and converts it into an impulse from sensory neuran o the motor
(the heat sensor of the inger feels bum) neurcan in the spinal ¢ord

Sensory
neuron:
Carmries the
impulsg from
the receptor to
the spinal cord

Grey matber

E effector:

A structure
which
produces the
reaction (the
muscles in the
fingar contract
and the iinger
is pulled
away)

White matber

D Motor neuron: Camies
the impulse from the
spinal ¢ord 0 the
effectors

Smart Tutor4U Diagram Book by NP Mbhele
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BEnd spot: This aresa
s o rods and
ones; therofore
HeEre iS Mo s o St
this. ot
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ACCOMODATION

Distant vision (objects further than 6 m}

MNear vision (objects closer than 6 m)

Ciliary musgles relax

Ciliary musc¢les contract

Suspensory ligaments tighten {become taut)

Suspensory ligaments slacken

Tensidn on lens increases

Tensdn on lens decreasas

Lens is |&ss convex {flatter)

Lens bacomeas more convex {more roundad})

Light rays are refracted (bant) less

Light rays are réfracted (bent} more

Light rays are focused onto the retina

Light rays are focused onto the retina

ligameants
become taut

Lens becomes
lass Convex

Cillary musgles
\\\ relax
// SUsSpensory

Figure 6.8 Distant visfon

Ciliary muscles
contract

Suspensory
ligaments
slacken

Lens becomes
mors conyex

Figure 6.9 MNear vision
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PUPILLARY MACHANISM

Light is brighi

Light is dim

Radial muscles of the ifs relax

Radial muscles of the ifs contract

Cirgular muscles of the ifs contract

. Circular muscles of the ifs relax

Pupil constricts (gets smaller)

Pupil widens (gets biggar)

Lass light entars the eyg

More light enters tha aye

Sclera /'_'\\
Radial
) mustles of
Pupil ‘@D iris relax
constricts
[bacomes Circular
smallar) muscles Of

ins contract

Figure 6.10 The pupif in bright light

S¢lera .

Pupil
wide&ns

Figure 6.11 The pupil in dim (ight

Radial
muscles of
ins contract

Circular
muscles of
Ifs relax

Smart Tutor4U Diagram Book by NP Mbhele
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PUPILLARY MACHANISM

the process by which the diameter of the pupil is
altered to control the amount of light entering the
eye.

BRIGHT LIGHT CONDITIONS

> Radial muscles of the iris Relax
» Circular muscles of the iris

Contract

> Pupil constricts (gets smaller)
> Less light enters the eye .

> Radial -Relax >R-R | N

» Circular -Contract || » C-C Q)] muscles

——— radial
muscles
relax

Eye in bright light

Smart Tutor4U Diagram Book by NP Mbhele
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PUPILLARY MACHANISM

BRIGHT LIGHT CONDITIONS

»Radial muscles of the iris Contract
»Circular muscles of the iris Relax
»Pupil constricts (gets bigger) e~
»More light enters the eye

»Radial - Contract >R-C Pl
> Circular - Relax > C-R it

- circular

muscles
relax

radial
muscles
contract

Eye in dim light

pupll
enlarges

Be-——- circular
WY I muscles
contract TR Lenstesgtbly relax

—= radial S Ny - radial

muscles = = == muscles
relax contract

Eye in bright light Eye in dim light By M.SAIDI
ThunderEDUC
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Short sightedness

concave lens
Figure 6. 12 A

Long sightedness

convex lens
Figure 612 8

VISUAL DEFECTS

Visual defect

Hature of the defect

Cormmective measures

Short-
sightedness
MNear objacts
can be

seen cleary
{myopia)

Inability of [2ns to bacome
more flatseyeball is longer than
normal

Lens bends the light rays g
much

As a result it falls in front Of the
retina

causing the image to b blurred

Cannot see distant gbjects
Clearly

e g

Wearng glassas with
comerging {biconcaye)
lens

Figure 612 A

Long-
sightedness
Objects far
away can be
seen clearly
{hyperopia)

Inability of lens to become more
convex/ayeball is shorter than
normal

Lens does not bend light rays
encugh

As a resuft it falls behind the
retina

causing the imaga to b blurred
Cannot see near objects clearly

Wearing glasses with
convarging {biconwex})
lens

Figure 612 B

The curvature of the lans or
Comea is uneven resuting in
distorted images

Glasses with lensas
shaped 10 comect the
distortion

Lens becomes ¢loudy and
opaque

Surgery to replace the
lens with a synthetic
lens
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Tympanum:  Ossicles: Semi circular
Transmits amplified

canals: Auditory
sound waves to  yjbration Balance of the  nerve: ‘

iditory the middle ear 4;9 body e it
canal: {HammerAnvit-StTTup— impulses to

k Malleus.Incus.Stape i
Transmits i iy | the brain

sound wave

Pinna: ‘ |
Directs — , 3 Ossicles

sound
waves to
eardrum

V)
(

G / _ Cochlea:
GOvaI window: Round Eustachian Contains the

Transmits window: tube: Equalises organ of Corti
sound waves to Releases pressure on which converts
the inner ear pressure from either side of sound waves into
the inner ear  thetympanum  nerve impulses
Smart Tutor4U Diagram Book by NP Mbhele
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“ Hearing process

Pinna Traps the sound waves and directs them
into the auditory canal.

Tympanic membrane Vibrates and transmits the
vibrations to the ossicles in the middle ear.

Ossicles The ossicles amplify the vibrations and

carry them via the middle ear to the membrane of
the oval window.

Oval window Vibrates and causes pressure waves
in the inner ear.

Cochlea vibrations cause the sensory cells in the
organ of Corti to be stimulated in the cochlea and
herve impulses are generated.

Auditory nerve Transmits nerve impulses to thg a

cerebrum to be interpreted.

By M.SAIDI
Smart Tutor4U Diagram Book by NP Mbhele

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

PROCESS OF BALANCING

Stimuli: speed and direction position of the head

Receptor: cristae maculae

Location : ampulla of semicircular sacculus and utriculus
canal

stimuli to impulse

along the auditory nerve

to cerebellum for interpretation

to restore balance ..
M.Sgidilsimodel o "

of balance ThunderEDUC
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Summary of balance

The cristae in the semicircular canals are

stimulated by changes in the direction and
speed of movement

The maculae in the sacculus and utriculus

are stimulated by changes in the position of
the head When stimulated,

the cristae and maculae convert the stimuli
received into nerve impulses.

Which are transported along the auditory
nerve to the cerebellum to be interpreted.

The cerebellum then sends impulses to the
muscles to restore balance.

Smart Tutor4U Diagram Book by NP Mbhele
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“ HEARING DEFECTS H b

|’J 1.Middle ear infection ThunderEDUC

1 Excess fluid in the middle ear caused by
pathogen infection (bacteria)

1 Treatment

1 Inserting grommets

1 Antibiotics

Smart Tutor4U Diagram Book by NP Mbhele
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HEARING DEFECTS

0 2.Deafness P
1 refers to a total or partial hearing loss®
0 It is caused by:

injury to parts of the ear, nerves or parts of the
brain responsible for hearing

1 hardening of ear tissues such as the
Treatment: |

ThunderEDUC

ossicles

ST

hearing aids
1 cochlear implants

By M_SAIDI
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ENDOCRINE SYSTEM

Hypothalamus:

ADH (anodiurelic

Hormaoneg)

» Target organ: Kidney

» [ontrols the
concentration of water
in the bload

Thyroid gland:

Thyroain

» Controls basic metabelic
rate

Adrenal gland:
Adrenalin
Increases:

» heartbeat
blood pressure

conversion from
glvcogen to glucose
blood supply to the
cardiac and shkeletal
muscles

skeletal muscle tone

rate and depth of
breathing

» diameter of pupils
Decreases:

= hlood flow to the
digestive system and
skin

Aldoeterone

= Target organ: Kidney

* Regulates sak
concentration in the
blood

Pituitary gland {hypop hysis):

GH {growt: hormone]

» Controls growth

TSH (Dhyroid stirmueiating hormone)

» Stimulates thyroid gland to
secrete thyroxin

Reprod uctive homones:

FSH. LH and prolackin

» F3H - stimulates the
development of the follicle in the
ovaries
LH - stimulates ovulation, and
stimulates development of the
COMpuUs luteumn

Praolactin — stimulates the
mammary Flands to secrete milk

Pancreas: kkets of Langerhans
Glucagon
= Stimulates conversion of

glycogen to glucase fincreases
blood glucose levels)

sl
= Stimulates conversion of glucose

10 glyeofen (redwces the blood
glucose levels)

i
0
i
avary {only fem'ales}:

Reproductive hormones:
Ceslrogen and progesicrone

Testes (only males):
Reproductive hormone:
Testosierone

+ Stimulates the maturation of
sperm cells

+ Stimulates puberty in males

+ Destrgen - stimuletes puberty in females,
prom otes thickening of the endometrium

+ Progesterone — promotes thickening of the

endometrium, meaintains pregnancy

DlliAll | UWIi4uU viayiailll Book bv NP Mbhele
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NEGATIVE FEEDBACK OF THYROXIN LEVELS

Thyroxin l2yels increase above nommal limits

Pituitary gland is stimulated

Pituitary gland
releases less TSH

Thyroid gland
releases |[gss

Pituitary gland produces less TSH

Low TSH leyel stimulates the thyroid gland

The thyroid gland secretes less thyroxin

Thyraxin level

increases

The thyroxin level thus decreases

Thyroxin keyel retums to nomeal

Situation

Thyragin levels decrease below nomal limits

Pituitary gland is stimulated

thyroxin

l

Thyroxin [eyvel
decreases

HORMAL THYROXIH

LEVYH S

NORMAL THYROXIN

LEYELS

Pituitary gland produces more TSH

High TSH level stimuJlates the thyroid gland

Thyrogin level
incregses

The thyroid gland secretes more thyroxin

A

The thyraxin level thus increases

Thyroxin level retums to normal

Thyraid gand
releases mare
thyroxin

Thyrogin lewel
dECreases

l

Pituitary gland

Study copy distributed by EduResource ZA | eduresourcza.com

releases more TaH
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NEGATIVE FEEDBACK OF GLUCOSE LEVELS

when the fucose level in the Moo increases above normal levels: T — | Glucose is convertad
step 1 Glucose levels in the blood increase above normal levels insulin o glycogen

Step 2 The pancreas is stimulated L]
Step 3 to secrete insulin inta the blood ¥

Step 4 Insulin treévels in the blood to the Ever Glucose leve| Glucose level

Step 5 where it stimulates the conversion of excess glucose to ghycogen which is then stored INCIEASES decreases

Step e The glucose leyel in the blood now decreases i

Step 7 and retums to normal

Nl fucose levels in blood

when the giucose level in the blood decreases below normal levels:

Glucose leyels in the hlood decrease below nomal levels

¥
The pancreas is stimulated Gilucose level Glucose level
to secrete gucagon into the blood decreases Increases

L

{Slucagon travels in the blood to the |iver

yrhere it stimulates the conversion of stored glycogen to glucose L

The glucose level in the blood now increases Pencreas secretes - Glveogen s
Flucagon corverted to glucose

and retums to normal

Smart Tutor4U Diagram Book by NP Mbhele
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THERMOREGULATION

OMN A HOT DAY the hypothalamus is
stimulated and sends impulses to the

blood vessels

More S'HE'EP .qp

is releasad.
Evaporation
of the sweat
coals the
sHin.

Sweat

Hand
e becomes

more

active.

Blood
yessels dilate
(become
wider]. This
is called
vasodilation.

+ Mare blood
flows to the
sKin.

More heat
5 lost from
the skin.
More blood
5 sent to
the sweat
Elands.

ON A COLD DAY the hypothalemus is

blood vessels

Less swenk
is released.
There is less
evaparation
of sweat and
less cooling
of the skin.

{

Swent
gland 9
become

less
active.

stimulated and sends mpulses to the ‘r} T

Bload vessels
constrict
{become

n& mower).

This is called
VasoConstriction.

Less hiood
fiows to the
skin.

Less hest is
lost froam the
skin.

Less blood

Is sent to the
sweat glands.
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TROPISM IN PLANTS

Photetropiem:  Grwth and deselopment in plants are controlked by homones. Auxin is an

Elra::tgtgjnﬂ example of a hamane.

towards light Tropism is the growth o turning movement of a plant or part of a plant in
response 1 an environmental stimulus.

Geotropism: Photodropism is the groweth of a plant in the diréction of a light

Growth of SQUrce.

& plant rom «  Geotropism is the grivwth Of 8 plant in response 0 gravity.

downwards
into the sail in The growth migvemeent of phatotropism and gaotmpism is due 10 chemical

E:g:g:ﬁe L messengers (hormones) callad auxins in a plant

Role of suxins in pholoiropEm Role of puzins in fesropsm

Froduced at the tip of stem /shoot Froduced at the tip of ots

Auxins move downward evenly Auxins move upwards evenly

This even distribution brings about equal growth on | This even distribution brings about equal growth on all
all sides of the stemn sides of the oot

As a result the stem grows upward As a resuft the oot grows downward

YWhen the sten is exposed to unilateral light {light Yhen the root is placed herzonta by {only one side
from one side only) exposed 1o gravity)

The auxin concentration will be high on the dark The auxin concentration will be high on the lower side of
side - light destroys auxins the root - gravity attracts auxins

More growth occurs on the dark side because More growth occurs on the upper sige of the oot
auxins stimulate growth on the dark side because auxins on the lower side inhibit growth

As & resuft the stem bends towards the light A= & resuft the ot bends downwards
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