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Elements of Morphology & Anatomy * g

}"’ / When the vine is When the vine is k

autophytic: cultivated:
® It has a weak trunk

® The size and shape of the
" |t needs support plants is strictly determined

B |t presents morphological " by the cultivation practices
A\ variations applied




ViticUlture #i8logy offhe vine

Elements of vine morphology & anatomy

e Roots

e Rootstocks/trunks

e Shoots/Canes/Cordons

e |eaves

BUDS (BECOME SHOOTS,
WHICH BECOME CANES)

e Flowers & fruit

§-,!,-.



Viticulture -Mb_y offhe vine
General morphology.of'the plant )

Shoots
or canes —_

Leaves
Grape
bunches

Rootstock —

D = 4.
https://vme.evineyardapp.com/bIog/2017/05/30/overvi';v}-‘gfapevine-structu re-and-function/
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General morphology.of'the plant

1. Dormant bud

DORMANT MID-SEASON

2. Last year's pruned cane
with 1-2 dormant buds

(spur)

Cordons

Above ground part
Below ground part

Trunk

Shoot or cane

© N o v o» oW

Graft union
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Root system
Role of the roots: Origin of the roots:
" Absorption of water B Grape seeds

® Nutrients absorption ® Graft rooting

® Energy storage in the form of

starch ‘/The development,
direction and intensity of
the root colonization
depend on the properties
of the soil, the type of
rootstock, and the

~ ™ Connection of the plant with the Cultivation practice
| ground & support (anchorage) £

N A &

® Synthesis of plant hormones
(gibberellins/cytokinins) in the
roots (smaller branches of the
roots)
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Root system '
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Root system '

* The root tip is a region of rapidly
dividing cells protected by a root cap.

* Behind the root tip is the zone of
nutrients absorption.

* The root apical meristem allows for
extension growth. As the root
develops, the epidermis dies and is
replaced by the exodermis giving the
root its brown colour.

* Concentrically from the outside a e abiopiri s RN
root is formed by the epidermis, \
followed by the cortex (parenchyma i Geciion \ e
cells), and the endodermis which P oy = M
contains the Casparian strip, a layer
*  of cells with thickened walls that https://waaav.viti.com.au/pdf/MVW
regulate solute transport (protecting GG%20Fact%20Sheet%20-

vines from soil toxicities). %20Grapeavine%20Biology.pdf
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Meristematic Maturation Secondary Growth
Elongation

- - - - : ; -

Secondary Xylem

Vascular Cambium Secondary Phloem
Periderm Forms

Cortex Ruptures

\__/
Developmental
anatomy of Primary Phloem Exodermis Periderm Xylem
grapevine fine Endodermis [[ICortex B Pericycle [

roots I Endodermis [ | Phloem

Primary Xylem
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Meristematic

Figure: Developmental anatomy REEE
of grapevine fine roots (bright-
& dark-field microscopy).

Maturation Secondary Growth

A-C: Undifferentiated tissue of the
meristematic and elongation , W
zones: exodermis (Exo), cortex | | T— ;e;e:;g;,v,f;, SonwcRupnes

(Cor), and stele (St). Dark blotches \ - = R
in A (black arrows) are raphides. =

D-H: Maturation zone including the .
appearance of primary xylem (Xy), Pimary e

primary phloem (Ph), and an Endodoms
identifiable endodermis (Endo).

I-L: Secondary growth with the vascular cambium (VC) clearly visible. At
later stages (K & L), the periderm (Per) forms and the exodermis, cortex,
, and endodermis rupture and are lost (bracketed in K).

Bars = 200 mm (A, B, & K), 40 mm (F), and 80 mm (all others).
[ ' https://doi.or@l_o4/pp.11\3221283
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Epidermis

Pericycle
P
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Fifures: Secondary growth in the central area (known as the stele); this is
growing outwards, crushing the outer cortex cells and breaking
the epidermal outer layer. The star shaped red areas and larger holes in the
center are xylem water vessels. The brighter green ring around these
are phloem vessels. When fully developed the phloem will encase the xylem.

p Beyond the phloem are a layer of cells called the periderm which protects the

vascular tissues (central red ring) and, after stele expansion, eventually replaces

| the epidermis as the outermost layer.

.. ™ https://www.nottingham.ac.uk/hiddenh@iiffia it/grapevine.asp
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Root dystem r

Young root growth:
Depending on soil conditions:

= |ntense growth in the first 7-8
years

= At maturity growth slows
down

= \Weakening of the root system
- after 20 years

.

-
= Ageing
e

-

-

RN

A

- -

‘_\

-"y'étzjf—?g} rafﬂ‘ =



http://www.flickr.com/photos/vines/390096626/
http://www.flickr.com/photos/vines/390096626/
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Morphology of the grapevine shoots

shoot tip
tendril

node

. —> internode
flower 7N b=
cluster 3

bud
¢ compound )

- fruit
leaf blade ol cluster

leaf petiole

Leaf Blade

Researchgate: This figure was uploaded by Edward Heli@ansi Stock Getty images, 2022
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Morphology of the grapevine shoots

® At the nodes the various organs of the -

shoot are connected " ——— shoot fip
o\ - tendril

® The internodes have no organs, are

short at the base and 5-15 cm in the e S A
middle. 6 to 12 internodes are cluster™ >4

preformed (they preexist in the buds)

\ YA v
Jilee

“ " node
— internode

bud
¢ compound

® The flower/fruit clusters are located on
the nodes and always opposite to the
leaves, between the 3% & 5t" node. 1to xr.
3 clusters are grown per shoot. / "
leaf blade

leaf petiole

® Tendrils are considered degenerate
flower clusters and help the plant to
climb

/ -~

. “
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Morphology of the grapevine shoots

B | ateral shoots

4 They are the secondary shoots
growing in the direction of
the leaf

4 They derive from the
corresponding “lateral buds”

4 They do not fully develop

4 They have a large initial
internode

® Apical meristem

" It is the shoot tip and growing

point https:/mma.lodigrowers.comlinimizifigsand-
- 3 , managing-w. t_er-sprouts-bnd-suckers/
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m/important-structures-

MorphOIOgy of the gra pe\"ne shoots features-of-grapevines/

Smaller secondary
dormant bud

Flower cluster primordia

Apical meristem
of primary bud

o Lateral shoot
Tendril __
primordia

— Diaphragm

Larger secondary
dormant bud

Latent bud

Phloem  Xylem

Left: A cross-section of a dormant bud attachedfto'a cane, with internal
» featur ight: A vine shoot showing a lateralshoot that has grown
from the leaf axil and a latentbud m ™
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IVI 0 rp h O h Secondary Phellem

philoem (( g:zl;ﬁ:{r:}
lo8y of the
grapevine
shoots

= Cell
Structure
and Function

= Types of
plant tissues

https Vitl.
com.au/pdf/MV
)ALGG%ZOFact%
20Sheet%20-
O0Grapevineg
20Biologypdf

-
"

Cortex
(layer between phellem
and vascular tissue)

Aylem vessel
(through which —
water and
minerals are
transported)

Xylem fibre
(supporting
tissue)

Ray _—
(parenchyma
cells)

STEEY T
QR S Y

Phloen sieve tube |
(through which b
nutrients are
transported)

" ey

Phloem fibre
(supporting
fissue)

Lenticel .~
(pore)

.
-

1

Vascular cambium
(actively dividing cells
that produce xylem
and phloen)

~ Awutimn

wood

Secondary
Spring | xylem
wood

~Companion cell
(cell associated
with philoem
sieve tube)




ViticUlture #Blogy offhe vine
Morphology of the grapevine shoots

Cell Structure and Function / Types of plant tissues

< i

» Meristematic (growth) tissue

v'Cells that divide and allow the vine to grow. They occur in the
buds, root tips, and shoot tips (development of organs). The
cambium layer of the vine shoots/canes is an example of a
secondary meristem as it enables organs to grow in thickness.

» Dermal (protection) cells

v'The cells of the epidermis (external layer of plant cells), i.e. the
bark that protects the inner cells from physical damage.

* Photosynthetic tissue

v'Tissues that contain chloroplasts (with chlorophyll), that produce
®  sugars though photosynthesis. Mainly found in leaves.

» . 'httpimv.viti.com.au/pdf/MVWGG%ZOFact%ZOSheet%ZO-WpevineMBiol’Ggypdf
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Morphology of the grapevine shoots

Cell Structure and Function / Types of plant tissues ,(,*
- » - A

= Support tissue which makes up the cortex

% Collenchyma (living external layer cells); it forms a complete
cylinder around the stem. The cells are elongated and have thicker
walls because of additional deposited cellulose.

% Sclerenchyma (support cells); similar to the collenchyma cells but
with additional lignin fibers in their cell walls, which become hard
skeleton fibers as they mature and die.

% Parenchyma (storage cells); living cells which have large central
vacuoles (storage vessels) and thin but flexible cell walls. They
form the cortex and pith of stems, the cortex of roots and the

“  mesophyll of leaves.

». httr'Js:/W.viti.com.au/pdf/MVWGG%ZOFact%208heet%20-%2 pevine%?&@ioldgy»pdf
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Morphology of the grapevine shoots
_Ce.II Structure and Function / Types of plant tissues "&
- 8 . A
= Vascular or conducting tissue

= Xylem; tissue that conducts water and dissolved mineral salts.
Perforations in the cell walls facilitate the movement of water and
dissolved substances from the roots upwards into the shoot
system of the vine.

* Phloem;itis the food or sugar conducting tissue located on the
inside of the bark. Sugars are moved from the production site to a
‘sink’ or where they are to be utilized.

w

L

.‘ http's;/Wi.com.au/pdf/MVWGG%zoFact%zoSheet%zo-%z evined6208iol6gypf




Typical Vitus vinifera grape leaf with five lobes Grape cluster and its attachment to shoot

Petiole Sheaot

Peliolar sinus
Basal lohe
al si . cl
Lateral sinus Peduncle

Lateral lobe

Growing tip
Serrations
Lateral branch
Apical lobe

Tendril

Lateral bud

it Za 2 Dormant bud
ntermode e ———————

Node

Rachis
Internode

Lateral shoot

Pedicel

Cluster

Leal
petiole

Leat blade | https://www.lodigrowers.com/wp-
content/uploads/2014/05/Capturel.jpg
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