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Ch 1 introduction
Very important agriculture terms:

e Agronomy: is the study of field-grown crops such as wheat,
soybean, corn, forages and those used for industrial purposes that
require relatively low input during the growing part of their life
cycle.

Ay L JS 5 e Y15 5 31 ey geall I gb comall Jio dliall Jualaall de )3 4l 2 o
550 e salll & e o L daddie A i ) il i e lia al Y
Ll

e Horticulture: is the study of crops include most fruits, vegetables,

and ornamentals that require more intense and constant care, from
planting through delivery to the consumer.

Al gia s A dlie bt 5l 5) il 5 2SL Ly Junalanal) Al o o st ole
03200 Ledlay) A0

e [orestry: the science and technology of culturing utilizing and
improving forest trees and their products such as pulp, resins, oils.

G lansl e g Il G Adlaial) L o1 53S0 5 alad) o 2(z1adl) ) ale
Lgilatiag

S8

& areas of horticulture: 4wl c¥laa

1. Olericulture: < g) xaal) ale vegetable culture and production.

2. Pomology:4¢S\&ll ale fruit and nut culture and production.

3. Ornamental horticulture: @il g 4iiwdl plants grown for
aesthetic uses improvement of quality of life and our environment,
and functional uses (ex: energy conservation).
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& areas of ornamental horticulture (3!l ¢ diiudl c¥le
1.floriculture: flowering and foliage plant culture and production.
2. floristry: floral design and retail floristry operation.

3. nursery production: tree, shrub, and vine culture and production.

4. landscape horticulture: exterior and interior design, construction and
maintenance of landscape.

@turf £3.8 (a £ 2 shagronomy
fogolofolologolote)

& sustainability elxiuy)
An integrated system of plant and animal production practices having a

site-specific application that will last over the long term.
Jaad dald clipdat aladtiul oy g () el g Slall LY Sle jlae (e JalSia alad ga
Gl Jallla e 5 &3l clalia¥) Al 8 die Cosdl 5 edisha 5l a5 HLadl 13
Analiy g g el Jual) clalia) de il e o
Goals:

1. A healthy environment.
2. Economy profitability.
3. Social and economic equity.

1Al (3 plally Lgudany 388 2, Lad) g Ol (pa At ) cilaiial) JS eDlgiad 2y Y

1. Much is lost during harvesting, transportation, and marketing,
primarily from attacks by insects, diseases, birds, and rodents.
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ol 1Y) gl iall Libeal (g 5k e (81 sl g JaAl) 5 aleanll (L5 84y Lealans
a5 ) skl g
2. Some of the production is saved to be used as seed for future
plantings.
LY Lghe ) ) ) ahl Hed JS& o Jaday Lgian,
3. Some plants are used to produce human food in the form of animal
products.

ZlY bl pall (adlels 12e) pilie ye JS5 Gluidl alak LY Lgdany aaiiug
(ps>l

fegodolegotolodote)

The requirements for continuing increases in the world’s food-
producing capability are: s allall jlata 3245 B ) sadedd dalal) o L

1. The shift in food consumption patterns.

2. The tremendous increase in world population, especially in
developing regions.

3. Much of the world’s best agricultural land is already under
cultivation, although there is still unused productive land awaiting
development in Argentina, brazil, Canada, Sudan, and Australia.

4. Agricultural land losses for many reasons such as unban
expansion, climate changes and desertification.

What causes reduced crop productivity? 4l 48 cuwd Al g A L
Jaalaall

1. disease: reduce crop yields 10-20% despite control effort.

2. weeds: reduce crop yields 12% despite control effort.
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3. human activities. 5. Insects. 7. Salinity.

4. air pollution. 6. Drought.

Benefits from cultivated plants .As g jall Jualaal) 4aal

AN

Food source ¢all jaas
Animals feed <l pall ¢lae
Oxygen production ¢ s>l adal) & pansSY) ~ 1
Fossil fuels ¢_sa¥ 2l dclua
Biofuels ¢ sl 28 ll dclia
Plants improve soil properties and prevent its erosion (wss
gl (ailad
ogedolofelogelele)

Wood and wood products from timber trees:

. Human shelter gl (s sle
. Source of fuel (unlike coal, gas, and oil, wood is a renewable

natural resource). saaaiall A8l g 38 5ll Hrias

. Construction and other utilitarian uses, such as home furnishings.

el Y aiai g Ll Jasinss

. The ornamental value of trees used for landscape and other

aesthetic purposes such as carving is nearly inestimable.
A3l Gl e s @ilaadl avenail aadiud ) lauad dllead) ol

. The biochemicals found in some wood species provide products

for industry and medicine, industrial products include latex, pitch,
and resin. o=l ARG g alidl) g bl A a5 Al A s e o) sl
:\.:1..1):} Aual

“ . ”
e

. The manufacture of paper. G5l dclia

1
(O] |
1
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Textiles from Fiber Producing Crops: Y4aliil aly Al LY g <l gaudall
1 Jualaall e, Cotton, flax, and hemp supply much of the fabric that
clothe us and shelter us. Aawi¥) ZUY Slasivn ) ¢ G 5 sl

2. Cotton, hemp, and jute are used to make string, twine rope, and
burlap.giadl s Juall s dday )V LY Liail Jesdies i) 5 GUSH ¢ yladl)

egololegotolotote)

Plants improve soil properties and prevent its erosion because:

1. Their roots act as webs to hold the soil in place. 4SS Jaxila 53
[PLUSEN P SO PRI (tiy

2. Their leaves and branches slow the force of the falling water. &_ )

3. Their decomposing roots, stems, and leaves add to the soil's mass,
forming a humus material 4GS Caucay leeda L8l ) 5 Allaiall W ) g3a

Ll 3abe bl Ay il
jofodelolotololote
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Chapter 2: Cultivated Plants: Naming, Classifying, Origin,
Improvement & Germplasm Diversity and Preservation

Theophrastus; <lilall Cayai 28 alle Jsi s,
Plant was classified according to osbul (e st cibilall culS dylad)
1-the plant’s use <lill alasiul
2-growing habit’s seill dxnk
3-other attribute s_al Clia
to classify plants, a uniform and internationally acceptable system is
needed to name and classify plants.
Jsiay oalle 2 50 sl U (e (055 ) g Sl i

Fruit and nut crops according to their suitable climate

into
Temperate Tropical subtropical region
Fegion Fegion i
(&ls cbalia ]l 4
A il il

Almond, apple, apricot, cherry,
peach, peat, pecan, and plum.

Cocao, cashew and macadamia
nuts, banata, mango, papaya, and
pineapple.

cannot withstand the severe win-
ters of the temperate zone but may
need some winter chilling: Citrus,
date, fig, olive, and pomegranate.

annuals have specific climatic requirements, and are distinguished as:
(o) awidl | Adma Ldlia culathia lgual gl caliladly

Winter annuals

Summer annuals

are planted in the fall, and bloom
early the following spring.
au il Jilgl (B 5 55 g, i adl AE 5

Jaad

are planted in the spring, and bloom
through the summer and fall.

ipall oA 255 g, Al A B

& all g

1
Y |
|
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Some crops grow best in certain seasons
dmwaﬁyu&dudﬂﬁd&mhgmdmh.ﬁﬁ

Warm-season crops Cool-season crops
grow best where monthly grow best at average monthly
temperatures average 18-27 C temperatures average 15-18 C
*Corn, beans, tomatoes, peppers, *Broccoli, cabbage, peas, flowering
petunias, marlgnlds Zinnias. bulbous plants, cyclamen.

Vegetables are classified into groups according to their edible parts

WM@M\FFW‘J&DWFMHEW&\MQUWMW

Fruits and seeds, Shoots or leafy parts, Underground parts
D9h g Gl yg 9 Gy wad el3al | (either roots or tubers)
Sl gl s
Tomato, bell pepper, Asparagus, celery, spin- |Carrot, beet, turnip, and
string bean, pea, and ach, lettuce, and cab- potato
com. bage.

Plants can be classified by the seasons in which they are most likely to
flower and fruit or when the quality of the product can be expected to
be at its maximum
B g (ol Ladis o) Ll CmﬁjﬁJuﬂJﬁaEMu‘gﬁgﬁﬁ ﬂ\%uhhﬂ\;ﬂaﬂa

r e Ale alalll o Lol csladial)

Early maturing Midseason maturing Late maturing
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Ornamentals are sometimes classified by use

Wgmaladiing] (g Ao el Ay 31 il Ciduas

House plants Greenhouse
plants

A0 i il < gl il
igala 3

Garden plants Street trees
Galaadl i e & 5 Al sl
@kl il g

& Houseplants are often classified according to their foliage, flowers,

or growth habits

Fnresters classify trees into two broad groups
HJU:‘JQJ-“?-“LHI'JMT'UMCUAJI' £ lals

Hardwood trees

Softwood trees

paks , maples , birch , and beech .

pines (Pinus), cedars (Cedrus), red-
wood (Sequoia), and spruce (Picea).

& plants are generally known by their common names because
it is easier to remember, pronounce & use

Agaladl elaY) e aladinV) 5 shill g HSEl Jel 45Y 0Ll Lpanly UL (o yas

scientists that Developed the Botanical Classifications

Theophrastus

Carolus Linnaeus

1- claszified plants by their texiure or form.

2- He is known as the father of botany for

these significant contributions.
f‘j" Ef d.qlg_ﬂ Aalamloaad | f‘b n_h” ?.\.01_1 E_'IF

The first recorded names were
attributed to Theophrasius.

devised a system of categorizing plants that
led to the modern taxonomy or
nomenclature of plants.

4..1.1:::..” :_a.u.ua.ﬁ| 057 £| d}\.a_gﬁ




Principals of plant production Juman shnaikat

Scientific Classification systemllall Coiiaill ol

scientific system classifies living things by groups (taxa) based on
physical characteristics.

Sle 2l Gl e sanall 3ok e Tl IS Caioaly alall Uil o
L A il pailiad)

1- The first taxon, Domain:

A- Prokaryotes (cells having no separate subcellular units).

(Alaiic e cilang o s 5ia3 Y il LAY 31l sl

B- Eukaryotes (cells having subcellular units).

Bryophyte characteristics <lulahll (ailad
*Small, slow growing

*Lack vascular tissue:4sle 5 4auil L 2a 52 ¥ Absorb water by capillarity,
Osmosis Lﬁ)w‘}“ :\3\.\4&\ ‘\L.u\y ;\.Aj\ UA.LAS

*Lack “true” leaves & roots: Many are “leafy”; possess rhizoids.
Seedless vascular plants Characteristics 44U bl (ailai.

e Vascular tissue 4le 5 dail Ll

e Vascularized roots and leaves 485 e ) <ild &1yl 5 53

e Dominant sporophyte §! sl Ll
Coniferophyta = (gymnosperms characteristics) 8/ <llbdll jailad
ANl

1. *Produce seed (naked) not covered with fruit (Cones)

La n Jladl ey (5ual slhie e ) 3l ma g i

-10 -
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2. *Gametophyte reduced and contained on sporophyte.

e Anthophyta = (angiosperms), characteristics sdaa <Uilall pailad
s o5l
1-Contains most of the cultivated crops .ie 5, jall Jralaall e f Jads
2-Produce seed .5y i

e Family 4l The family is a group of closely related genera.

*The relationship can be based on certain plant structures or on
chemical characteristics.
oailad) g (bl qus 5) (A e (allad o aqiad sas) ) Alilall o 31 (o 4830))
(s
—Example:Jis The nightshade family SOLANACEAE Z:ilaidul) i)

*All species in this family have similar flower structures.
Bl S 5 Gl el Ll Alilad) o2a 2l il &l ids

;M\ w\ [\ BV B9

*The first letter of family names is always capitalized, and the names are

sometimes underlined or italicized.
ans) i aai ) Jady USH Gl 1) 5 (LS o) (5Ss Aliladl and (e J5Y) iyl
el sl o 5S0 43 Ca e gulae S 13 Lol | Jad 215kl

*Most families' names end with -aceae (pronounced ace-ay-ee). For
example: SOLANACEAE, ROSACEAE.

*Each plant has a two-word—binomial—Latin name, which is
international, and understood universally.

Lalle a5 jra (aiiall g uiall) (padaiia (e () 5S5 ((AUE) gale aul il JS
—The first name refers to the genus g«ial); the second, its species.—iiall g

-11-
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*Complete Linnaean names have a third element—authority—the
abbreviated name of the scientist who named the species.

Apanlly Al (31 allal) ¥ Slaial Jiay g Gl adate llia ()5S, Ul

*Wild or naturally occurring plants 4 <l

are named under the International Code of Botanical Nomenclature.

«Cultivated plants 4 g jall bl
are covered by the International Code of Nomenclature for Cultivated
Plants.

Basic rules of nomenclature:

—The generic name always begins with a capital letter; it is underlined
if hand- or type-written, italicized in print.

(e ddani & gadae 13) 5 dad 4iad auzai 2l Jady (o i€ 1)) S o yan T (i)
—The specific epithet usually begins with a lowercase letter—but may be
capitalized if it is a person’s name.

Jsh Jra G Canall and 4uadi g allal) sl (S Sy ysria G yan oy Caiall ol

SR

*Authority names are often abbreviated, and taxonomy books have a
list of the full names of these authorities.

lalall elanls Al e (5 gias

«Example: Solanum tuberosum L. UsUadl alall sy

—if the exact species is not given but the genus is given,
followed by lowercase letters 3,8 IS 13) adaiall 128 aai“gp . for species

-12 -
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(singular) and “spp.” g OIS 13 ahaiall 138 aai g(plural).
—The “sp.” or “spp.” is never underlined or italicized s ba il aai ¥ g
Jile Lelans

*Products of hybridization between different species:

(Ol (pdina (aagd (e 423l diagal) LAY
_Garden petunia W 5% (Petunia x hybrida Hort. Vilm. -Andr.).
_Garden Strawberry 45 4(Fragaria x ananassa).

*Sometimes a botanical binomial is not sufficient to identify a
Species wild or cultivated.
—Botanists and horticulturists may form subspecific categories, such as

botanical variety, cultivar.

Example
*Buxus microphylla Sieb. var. japonica Rehd.

*Buxus microphylla var. koreana Nakai.

*The “var.” stands for varieties, Latin for “variety.”

*There are two main categories of cultivar:

the clones >> (if propagated by vegetative methods)
Clones>a; pai 4k Al g L LS o1y

the lines >> (if propagated by seeds)

Lines>> 5_a) ddac) g3 W US| ay

—The word cultivar is abbreviated “cv.”; the plural 1s “cvs.”

*The cultivar name is always capitalized J=S < Jslbut never
underlined or italicized.Jile 42 gl bd alag s ¥ 4

Either single quotes or the term “cv.” is used, but never both.

-13 -
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*Example: Solanum lycopersicon cv. MicroTom.

various cultivated plants originated in eight independent centers.
e 5 el Clilall JuaBU ) e 8 2
—Central China; India; Indochina and Malay Archipelago.
—The Turkey—Iran region; The Mediterranean area.
—The Ethiopia—Somaliland area of east Africa.
—Mexico and Central America
—The Peru—Ecuador—Bolivia and Brazil-Paraguay area.

efedelegofologeley

Examples: 4LiaY) 038 Jia | gathay 3 jilsal) (any
—Apple >>>Malus domestica
—Strawberry >>> Fragaria X ananassa
—Tomato >>> Solanum lycopersicon
—Potato >>> Solanum tuberosum
—Durum Wheat >>> Triticum durum
—Corn >>> Zea mays

—Barley >>> Hordeum vulgare
—Carnation >>> Dianthus caryophyllus
—Pea >>> Pisum sativum

—Alfalfa >>> Medicago sativa

—Faba Bean >>> Vicia faba

-14 -
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Chapter 3 part 1: Structure of Higher Plants

e Morphology: Deals with the external form and structure of an
organism or any of its parts.

230 3l (e sl sl ad) D o JA) ISl s o el JSED ae Jalay 1 Aia gl ale
e Anatomy: Deals with the internal structure of organisms.
gl sl ol (S il e Jalay il ole

e Histology: Deals with the minute structure of organism tissues as
discernible with microscope.
el o e (e LS Al AN Y Gall S Gl e ety Al ple
e Angiosperms are divided into two subclasses:
sl el Blaba L) sl
1. Monocotyledons, which have an embryo with one cotyledon,
often shortened to monocot.
S 5 ga ) LAl 2y daa g 4818 ellie) Lgiya (Aalal) Apalal
2. Dicotyledons, which have embryos with two cotyledons,
shortened to dicot.

S ) juall oy opiald ellia Lgiia opuilal) &l 6

Bean seed Corn seed
(typical eudicot) (typical monocot)
Seed coat——
Endosperm—%
Cotyledons—

Embryonic—— \\\

stem and root w
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The Cell:

e The plant cell is the basic structural & physiological unit of plants;
plant tissues develop through an orderly process of cell division
and differentiation.

US| U VENA P P W1 NVA (B XENA i ¥ P R AN 1
Lo e g LAY aluds dadaie dolae JDA (e clil) Al olati -

e Cytology is the branch of biology involved in the study of the
components of cells and their functions.

LAl il oSa A )3 Gy ebiaWl ale & 58 e g 8 58 (ead sidla) LA Ble
Ledita g

e Cells vary greatly in size the smallest measured in micrometers,
but some are several centimeters long.

sac 4l sk il Louamy (S ¢ sla s ySaally (il Loyl - 508 DGR LDAY) aas alidy

) yiagiing
Cell Structure:

1. Prokaryotic cells have no separate subcellular units ;nuclear
material is not enclosed in a membrane.

& Adalae 4y 5 il Balall (5 5S3 Y - Aliadia Ay 5lA Cilaa g e ) i) Al WIAD) (g ¢3a5 Y-
sl

e These cells, considered primitive, are found in bacteria and blue-
green algae.

A3 3al o) jumdl) Clladall s L Sl 6 o g gl WDIAD oda it

2. Eukaryotic cells are made up of compartments bounded by
membranes, with specialized structures and functions.

Cailda g5 JSUa pa Apiie] st Gl ) saale (e B sl s LAY () oS5 -

.-

.o
.

e Cells organelles: these units include the nucleus:
1.mitochondria.b_xS siwdl 2, Plastids. < aieStel)
3. Microbodies.s sl slua¥l 4, Vacuoles. < sadll 5 S lay sall
5.Dictyosomes. 6.Endoplasmic reticulum. > s Al |

-16 -
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“w

Plant cells are eukaryotic cells.3! sill 448 UBIAY) < 93 (pa pyiad culilydl)

Mitochondrion > : " RIS AR o
: T ’ - S
Golgi Body - —’ : — ;\( i &
" Y 3 > wQ
e ¥4 G
Cell Wall — - ; e s 2
e g 1 B S %
ol s ¢
Plasmalemma — o Nl ) } 3
Cytoplasm (Ground Substance) —_— ' ; 2% -4 ‘;”/ i
Vacuole Membrane (Tonoplast) ‘ e ; : Tt Sk (TR
., ) ] > AN
Vacuole - > ~ 74
; | 0§
Plastid (Chloroplast) 4 — %
L N 0N, 5 {ts
Nucleus ‘ ke _ «,v‘
} ; > " ;‘,,-.‘ \\5 ‘ y
Nucleolus : SR - ’ \} b
: R . i':

Endoplasmic Reticulum

)y
h

Nuclear Membrane e — i s — >
by L g g > 7 ) 7‘. 5 . g L TR a D e

Plasmodesma A 1

The Protoplast

e The organelles of the plant cell are contained within a membrane-

bounded protoplast, encased within a cell wall.

AR jlas Jads sl celde Waasy ca 33 6 5 nll Jala 45kall 4dal) Glucae aa g

e The plasma membrane, also called the plasmalemma, is a lipid
bilayer surrounding the cytoplasm.

2% sl Jaad 0 gaall (e A0l A8 g cLa 330 oLiE-
o Cytoplasm is a viscous fluid composed of matrix proteins, bounded

by the semipermeable plasma membrane.

Aie dad e )0 elde sany (A8 hiadll Gl g 0 (e O 5S z il 9 330 sl

e Flow of organelles in the cytoplasmic matrix, called cytoplasmic

streaming.s>k sibeud) 48 gaias JAJ) Giluaall (3825 4 0 D) (38
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e Within the cytoplasm is a very important network of membranes,
the endoplasmic reticulum (ER).
Aa D s A0l a5 daie V) (e 13a dage 4805 o 52 sl J3a 22 s (ER).
e Proteins are synthesized on the surfaces of the ER throughout the
cell, on small discrete structures called ribosomes.

el aven A 4o 0 iy Al e i s ) aial Q-
Sl s g Y| et Aliadia 3 e Sl e A
Plastids
o Plastids of several types are located within the
cytoplasm:

1. colorless leucoplasts serving as storage bodies for:

i g pall g L3l 5l 343 alualS 5l dapae lagundll Jasd,
a. oil (Elaioplasts or oleosomes).< )
b. starch (amyloplast).L
c. proteins (Proteinoplasts or aleuroneplasts)).

2. Chloroplasts: green colored contain chlorophyll and are
responsible for photosynthesis in leaves and in some
stems.

s dis il e (ggints jmd ¥ il 1ol puadll il
Ol any 5 Bl 5Y) (B gl Jiladl) e A5 s

3. Chromoplasts contain colored pigments other than
chlorophyll (red — lycopin or yellow-orange carotenes)
gives fruits and flowers their color.

hxis (J gy s e Lsle ¢ lual e 4 glad) colaiuSl (5 gias
il ol Y5 as) gall

-18 -
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Mitochondria

e Mitochondria are cytoplasmic bodies, smaller than plastids, and
like the chloroplasts, surrounded by a double membrane, and
contain a specialized inner membrane system.

¢ 750 3a o liing Adalae «clagindll (e sreal ¢ s aluad oo L )i S giaall
_Lyaua$ﬁA‘§liLchié QJASGAS-ngﬁaij

e They are sites of respiration, involved in protein synthesis and
produce energy-rich compounds such as adenosine triphosphate
(ATP).

AUl dyie LS jo it g g pll aoiial (& LS g (g sladl (edtill aB) a0 (oA -
s sl I ) sual) S

Inner membrane

Outer membrane

Intermembrane Space = 87  Matrix

The Nucleus

e The nucleus is a prominent organelle, enclosed by a double
membrane and containing one or more bodies called nucleoli.

ansi ST gl aal g ana o (5 giad g 2 93 e eliikg ddalae ) )b ducae e 5 e 3 sl
Ayl

e chromosomes, long lengths of deoxyribonucleic acid (DNA) and
associated proteins that contain genetic information coding for all
cell functions, for differentiation of the organism, and for
reproduction. (S sl saes (e Al sh J) skl (e g 55 S an 538 il A
38155l o slall ae 55 e (g sind A g A yall a5 a5 SlS i g
Sl ¢ adl SN il g ¢ ddall Cailda 5 aead

- 10 -
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e Genetic codes are transcribed from the DNA in the nucleus &
translated into proteins on the ribosomes.
e Sl ) Lean 5553 5l (8 (55 58l Ganadl e diadl ) s )l e o
Sle s s
Vacuoles

e Vacuoles may occupy up to 90% of the volume of mature cells,
serving as a storage reserve for water and salts, as well as for toxic
products.

O5AeS Jand 5 haalill LAY ana (40 790 ) Joay Lo ) gl Jaiis 33
Aslall laiiall @IS g (= MY 5 olaall alia)

e They contain a solution of dissolved materials, including inorganic
salts, blue or red pigments (anthocyanins), sugars, organic acids,
and various inclusions of crystals.

28 30 $lua¥l g dypuanll ye Y elld A Lay il o sall (e Jslae e s gini
sl (e Aaliaie () g g oAy guandl (alaa W) g ey Sl 5 (il YY) o) yanll

e The membrane around the vacuole is the AN
tonoplast: Fg
1. controlling the flow of water and dissolved 2
materials.a)iall 3 gall 5 clall 3843 & WSl
2. maintaining cell turgor, and other functions.
oAl caida g5 ) Flanl e ddadlal)

The Cell Wall

e The non-living cell walls 4l & USAY jaa

1. protects the protoplast.alalall Zalall s Ka dlea

2. provides an external structure. > JSuia 3

3. may act as a strong support for the plant.clall 4 @ ddlea (&<
4

. It is made of cellulose, pectic substances, & lignins,

Ol g 4 53Kl ) sall 5 5 shlall e ()5S

-20-
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e Between cells is an intercellular layer—middle lamella—which
contains many mucilaginous pectic compounds that hold adjacent cell
walls together.

GLS all e paall o (g giat - ol dsaiall - Ay dua s 58 LIS -
LBa B slaall LA () joa Ty 5 A Apdalaiall 4y 505Kl

e Adjacent to the middle lamella is the primary wall, composed mostly

of cellulose. . sblall (s S g ¢ o) laadl aa gy Jase ol daiiall Cuilay

e The secondary wall layer, usually thicker than the primary wall when
fully developed, is also composed of cellulose, but in some cells and
tissues it may contain lignin, suberin, or cutins.

Ly shai iy Ladic gmu‘y\ Slaadl e R ST ) K5 e sale )y gl laad) dayda
S Gaorssall sl padl) e (g gint a8 AW 5 UDIAL (amy 8 (S0 ¢ shlall (e JalSIL
Al

e Individual cells are connected to one another via strands of

cytoplasmic material—plasmodesmata.
2o sl 83le e Lo e el Lgmay Ba pil) LA g i

o water and dissolved materials can move from cell to cell through it.
A AR e 2R ) gall 5 L) Ja5 Of LA e (S

Primary wall CeLL 1

S / o |
‘ ’@“ P em—
@ﬂ— )
*\ \W\

Primary wall \\ \\
Secondary wall 4 N

Three layers
of secondary wall

Middle lamella
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Plant Tissues

e Large tracts of organized cells of similar structure that perform a
collective function are called tissues.
A g 55 Al ABLaall Al culd Aadaiall LAY e 35Sl Cilalisall i
AV daelea
e Tissues of various types combine to form complex plant organs such
as leaves, flowers, fruits, stems, and roots.
D58 M5 (3 sV e Baima il eliae | IS pand Adlide £ ) 53 (e AV
sl s Gl g as] gl
e Roots, stems & leaves are vegetative parts of the plant.
B s cOlaandl ¢ sda lall 4y peadll o) 1Y)
e Flowers, fruits & seeds the reproductive parts.
sl s Ll ¢ la 3V (A sl a5l ) 32 Y)

Cell> (group of cells)>tissue>(tissues)>organ>(ograns)

e In all plants, both young and mature, two basic kinds of tissues
can be distinguished: &= & i) G Gl (e g8 Jaad oSy
<lilal):

1. Meristem, or meristematic tissue, comprised of actively dividing
cells that develop & differentiate into yet other tissues and organs.
oAl slme g Al ) et g ) shati 5 it Adad UDIA (e (58 o(ALil) cafinn ya grpmsd

2. Permanent tissue, which develops from the meristems and has
differentiated fully.

LIS @ gl g (bl Ao Lagivn yal) AV e shaiy (531 5 el Al
a. Simple, which includes the epidermis, parenchyma,
schlerenchyma, and collenchyma.
Lol QU1 5 elapl HISall 5 clapdil ol 5 5 pial) Jady 3015 cagusy mans
b. Complex, which includes the xylem and phloem.
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1. Meristematic Tissues
a. Shoot apical meristems: sl & jall &l diaiin jall LA

Shoot: & a3l cébﬂ ¢ Bl Ao yil) 398 éﬁ\ g ) 1 i) £ ganall,
e are the termini of the above-ground portions of the plant.
Slill e ()Y dans (55883 9 sall o) 2] Clles a,

e producing new buds and leaves in a uniform pattern at the terminus
of the stem and laterally along stems.
Jsh e (ila IS5 Gl b die aa ge Jaahy 330 (31505 pe |y £ L)
Ol
e The shoot apex may eventually develop terminal inflorescences
(floral groupings) instead of continuing to produce leaves and
lateral buds.
O Y (O ) Claaad) 4 lall ) gill ) Al 8 dall A ) has
Agulall ac )l 31 5Y) ) J‘yw‘ﬁ‘
e . Some shoot meristems always remain vegetative and continue to
produce leaves and lateral buds.
o) )5 By sY) i) (B aiuad g Ladla Al e dal) i) saee | (amy Jla
Apilall
e Some shoot meristems always remain vegetative and continue to
produce leaves and lateral buds.
acl ol s Bl sY) ) A aiud g el Al A el ) sase ] Giany I3

Shoot apical meristems:

ks T L?téral mgncn\
e Alj' 'bud
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b. Root apical meristems: sl Zuadl) dpagin yall LA
Root: (L) 4l Jaad 35 sall £ 30l 1ol £ ganall

e at various termini of the roots, are the growing points for the root
system. sl alkaill g Lalis & ¢ sdall (e ddlise Gl k) 2ie

e Some plants have a dominant tap root, which develops downward,
together with limited lateral root growth

dgana il i gai aa Jiud skl G caiie jia Lgd UL ey

e Many plants do not have a dominant tap root, instead, the roots
branch in many directions creating a fibrous root system

Oe aadl 8 sdall o 8w elld (e Yay s i 150 bl (e aal) ellia Y
s 3 alas oL) ) g0 Lae lalasy)

e Examples are the grasses, grain crops. Jusalas s dndall Joaladl ;Jla
sl

e The root meristem lies
just behind the root cap,
which protects the —
meristem as the root , Roothair (M
grows through the soil. @5

Al clae ald ﬁ L;uha;y\ @uﬂ\
u_tl.uuY\ c_u.uj\ (s L..S.Jj\j B ilia
A e sl gl ol

e These root cap cells are
constantly being
destroyed, but the apical
root meristem produces W s
more to replace them. w

Cortex SILIL

8 Zone of cell

HREE PRIMARY
MERISTEMS:
Protoderm

——Ground \ "\
meristem

N Procambium

~- Apica
meristem”

™ Quiescent

center Zone of cell

division

Root cap
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2 jall ity el (g ) ALEY) geadl) (K1) paiuly oda Hiall lae LA e o4
Alaa Jadl

e Examples are carrots, beets, turnips-<dl, oaks- Lashll, pecans- s,
alfalfa & cotton.

2. The subapical meristem :

e produces new cells in the region a few
micrometers behind an active shoot or
apical meristem. _

druay 2 o dahiall (8320 LOA 0 (8
il sl ddadil) @ gl ddhaie Al yia g Sie
el ALY
¢ Involved in the rapid stem growth below
the terminal flower buds.
aﬁj\ac\}uudw@)uﬂfﬂ\éd‘)w
Algl)

3. The intercalary meristems
an active tissue that has been separated
from the apical meristem by regions of
more mature or developed tissues.
a3 i dawl e 5 e Jalall LY ol
shlie ddau) 51 adll LAY mail) (o Leliad
J3ai sl Bz ISV Aai¥) (e internode <
e The best examples of intercalary
meristems are found in monocots, and
especially in the grasses.
saa) gl Aalall ol lal) b Lgde ABaY) (1
(CJ\ ¢ el ccnﬂ\) g_ﬂ.&c\)!\ Jralas 4als g

growth
intercalary meristem

growth

R —
s

intercalary meristem
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e Lateral Meristems, which produce secondary growth, are cylinders
of actively dividing cells starting below the apical or sub-apical
meristems, continuing through the plant axis.

Laniall LAY (e il shand & ¢ g ) 30 i Al dpilad) Do yall LA
Jsaa e paiudy cdgal) and ) el dpagin yall LAY Jiud adi dadis JS3
Ll

e These meristems composed of: r.--,.,,-,- — Epidermis
[+

Cork— T ¢

1. the vascular cambium: which
produces new xylem and phloem.
e lhaa W i Lﬁﬂ‘ u.a\.cjl\ (’3737“&‘
elalll g i)
2. the cork cambium produces bark.
el i :?ﬁ’“ts PPN

Cork Cambium =

—2

—— Cortex

i

Phloem=—

~—— Vascular —
Cambium

+—— Xylem ——

Stem girth of woody perennial plants and
trees increases mainly by the activity of
lateral meristems.

3 yazall dpdal) Hlad¥) g cililall g ax Jasa olayy  Sapwood  Heartwood Bark

gjiuy\G?uﬂ\iﬂjﬁLXXS(JAgrﬁgjgﬁLl
il

Measuring width of annual growth rings
in the stems is one way to determine the
rapidity of lateral growth of a tree.

Ol &4 gl gaill Clala (o je b azy

Soall el sl de yus 2l 3kl (5a)
The number of growth rings indicates
the tree's age e (I saill clils 2xe oy

Bl
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Permanent Tissues
Permanent tissues can be classified into: ) 4ailal) daudy) il
1. The simple tissues are uniform, composed of only one type of cell.

Examples are epidermis, parenchyma, sclerenchyma, collenchyma, and
cork.
8 pdall Al e daY) (e s (LDAY (e Jadd ) 5 & 5 (g ()5S 5 B g0 Anseall daisY)
el Lopiad oS Lol SISl cLapil

2. Complex tissues are mixed, containing different kinds of cells.

Examples are xylem and phloem.
slalll g il QUi LA (e dilide ) il e (5 gind g 3aieal) Al Ll 3

Permanent Tissues — Simple

e Simple Tissues :The epidermis is a single exterior layer of cells
that protects stems, leaves, flowers, and roots.
Olandl s UIAY (e Baa) g daa JlA dada (e 3 e 3 i) - dasl) Ay
sl Jla ¥ Gy
e The outside surface of epidermal cells is usually covered with a
waxy substance called cutin, which reduces water loss.
Iy Las ¢ oS ot dma Balay B i) WAL s JA0) sedaial) dudazs o L Bale
,GLAS\ Jad (e

(The root epidermis lacks cutin). (085S oS3 Y 45,300 3 ),

e | eaf epidermis is usually colorless except for the guard cells of the
stomata, which contain chlorophyll, and are green.
i Ay el ujla LAY cUELL sl mae ¢ S5 L Bale 3yl 48 )
o) i L glg e Jad 5 K0 e
e Some leaf epidermal cells are elongated into hairs and are called
trichomes. <y (A Judatoss 438 ) 1) 3 il WA (mmn,
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e The root epidermis develops root hairs, protuberances which
actively absorb water from the soil. ¢ 3 &l el 3805yl ) sk
L)ﬂ\wgw\ﬁﬂ\gﬂgﬁ}

e Parenchyma tissue is made up of living thin-walled cells with large

vacuoles and many flattened sides.
:\3_@) :\.\; Ld; UA 1 "\)J\ . L))Sl‘ Inside View of a Root o
- } - - ) 3 g - x‘ylem (carrigs foeorg from
Gl sadl (e dandl 53 08 il s ae Ol 2]l o plany leaves to roots)
:\A.L.umj\ = =
e Principal tissue of the cylindrical NN,
zone under the epidermis extending
into the phloem in a region called :
the cortex. ST
QL\;:! :\:\J\)Luiy\ w (_‘7‘“93)5\ @.m.d\ J:\A.j cortex root hair
.'6 ) :"én A "’ :\MA ‘; ;uj‘ é;\ B : :'.!H ® 2006 Encyclopadia Britannica, Inc.

ﬂ
‘

e Parenchyma in leaves is active in photosynthesis. & s¥! & 4esl
siseall Qi) dglee (8 Aais
e Parenchyma cells, when wounded, can
become meristematic and then
proliferating to heal wounds and to
regenerate other kinds of tissues.
0555 Ll elaasil 5l LA = ad Lanie
S 5 A patias ya geanall Of e 3,38
Gn A 15 maat g g all 5kl
Ayl
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e Sclerenchyma tissue is composed of thick-walled cells found
throughout the plant as sclereids (fibers).
Jie clal) elail auan (28353 g0 () A LA (e Lani IS ol ) 5<
(<L)
e Sclerenchyma cells are common in stems & bark and are also
found as stone cells in pear fruits and walnut shells.

6 aSl) lad 34 jaa LOAS Wyl aa g g celalll g il 8 daild dpapdi IS0 LA
Ol ) sd8

e Collenchyma tissue gives support to young stems, petioles, and the
veins of leaves.
B GByse s B1sY) Bliel s ppuall (il dale ) dpaniil KU Axiil) i i
e The walls and corners of the cells are thickened, primarily by
cellulose, to provide reinforcement.
oml 5 gl A gy ald JS (DRI Ll 5 o i CaESS
e Cork tissue occurs commonly in the bark of maturing stems, trunks
of trees, and potato skins.
B s iV g sda s Aanalil) el elal 8 aild IS5 o) oSl ot 2a gy
RN
e Cell walls are waterproofed with a waxy material called suberin.
sl (i dgmad Balay elall A glia LIAT) () jos ()55

(c) Fiber celis

Copynght © Pearson Education. Inc .. £ g as c
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Permanent Tissues — Complex

1. Xylem is a structurally complex tissue that conducts water and
dissolved minerals from the roots to all parts of the plant.
e sl e A0IAN alxall g elall Jais 58 LIS ma i s (e )ll) sl
) ¢ 3al
Cells found in the xylem may be vessels, tracheids, fibers, and
parenchyma..basil il g cciluad g due gl 100 Al g LA (4485

**Not all these cell types occur in the xylem tissue of any one plant
species; usually one or two are absent.

Agle ol gl aa) g sale «clilal) aren 8 addll o d o LAY £ g IS aa i Y

1. Vessels are long tubes made up of short vessel members that are
united after the end walls of the cells have dissolved.
Olsd a0 5 jueal A ) cbiae] (e (o 5S5 Al sha calil (e 8 ke Ao 5Y)
LAl Al o) jaal

2. Tracheids are long, tapered,
dead cells that conduct water
through pits, it contribute
significant strength and
support to the stems of
gymnosperms.

e LA ge 5 ke 4 sel) Ciluaill
il JMA (e oLl Ja dpae Al ol
acall g5 all b A sell Cluall aalis

sl Sl le Glasd S JS4

(b)Vessel elements
with partially
perforated end walls

(a)Tracheids

Copyngnt © Poearson Fducation. inc  publishing as Bengamen Cummings
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3. Fibers are thick-walled sclerenchyma cells that provide support.

e The parenchyma cells in xylem
are arranged in vertical files and
act as food storage sites.

A s (b il AN ity |
A 8l a8 Jaxt s d e il 3 1
ladall |

e

-

- .
- b . - - -
s IR S S
,—'4'—“ oD .
e "3 s ina
- — st B

e Movement of water and
minerals through the xylem is
mostly through physical, not
biological, processes.

#M\@uﬂ\)&udubaw\:\s‘);
Gl 5 4200 38 Gililee DA (e Q)
ISR T

S ‘ -
e ST
Lo

metabolites from the leaves  Conpurion—+—
to the stem, flowers, roots & |
storage organs. Sivube
2 55 el Joem g slalll iy ™™ A
Gl (A G e g dlee
A Sty ysadls sy 080 .
e Phloem comprises ¢Sy T
Cra ;.la.m (b) Transverse section (LM)
1. sieve tube members, !l
lia 5 bl (e 0 5SE 4l je
b e (o) Longhudinal view
2. companion Cells, 3 stae WA cumonmimmsn s sy b s
fibers, <l
4. Parenchyma dsasds » WA

2. Phloem conducts food and ~ tuus &

w
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e Sieve-tube members are long slender cells with porous ends called
sieve plates—and occur only in angiosperms.

(sonii Apalise lled 3 Aas Al sh WA (e 3 ke (LAl i) ol sl
sl slasa il 8 Jadd s g5 - JU sl (i) ) gl

e But in gymnosperms is the sieve cell,
which is like the sieve-tube element except
that it lacks a sieve plate.

4l Al g eJlbadl Ada sa )52l 3) e L) b Ll
a5 Ll ) sl sl

e Companion cells aid in metabolite
conduction & are closely associated with

sieve-tube members.
dlac il 55 Jpa s A (5 slaall) 48 yal) LAY 2ol

: = rs T
Al T o3l ity sl ) Jagi i g iasy! ?":“‘?j""ﬁ 2

e Phloem fibers are thick-walled cells ™) I‘ ]r\r‘«Epi s
that provide stem support. -
g ol A WA L sl Gl oaren
; . NeA® -
&Jﬁﬂ (“;ﬂ\ ’)2 \\9;,/%___ "(@ * | Primary
e Parenchyma cells in the phloem ©@ o ( ;';)':resm
serve as storage sites. @)) SO Q) @ S - Phioem
8 5aS olalll 8 dpands 5l LAY Jaas ~

e Unlike xylem phloem is made up of
living cells.

Vascular Cambium
FRRR FWRIIIOR. | |
e Movement of food & metabolites
through phloem is biological.
e syl dglae il 535 A12all o) sall AS a EEM el

. —=Secondary Xylem
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Chapter 3 part 2: structure of higher plants.

e The various tissues are united in a structured and organized pattern to
form organs such as: .Jie sbiac (S8 daliie Jalai) & Adliaal) AoVl o )5

— Roots sl Stems lall— Leaves 3l sY)— Flowers J )Y\ Fruits
Dkl Seeds sl

e When a plant first begins to grow from seed, the original organs are
the radicle and plumule.
(Y g padll e jall s 500AN s iyl e Vsl s ) 6l 3aY)

e These organs form the primary plant body. * As the plant grows, the
primary organs develop into mature organs made up of permanent

tissues. 34 g (M\) Glll Lgia galy ‘";"J\j ) e @;ﬁ\ c-\)',;iﬁ\ o el 3l oda
Al Al e () 58 guals il ) saii liac Y

e Roots grow from the radicle and the shoot grows from the
plumule.
e The importance of roots:

1. absorb/conducting water & minerals by the root hairs. sl albaial
Sl ana ) palaall

2. anchor & support the plant. bl ae i Cus

3. Some act as storage organs for photosynthesized food. Jaxs Lgany
(sl bl ddee e Aailill A0 o g0 KU ) gall iy A5 liac(S

Dissolved mineral nutrients and water required for growth are
absorbed by the root hairs, which are extensions of the epidermal
cells.

Grob (e 3l (e Lualalial oy cludl) gadl da PUS plall 8 402 Al 3ad) 3) gall
B i) LYIAT dfaia) it A g 4y 3l <l yuedl)
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Root_ gl

e A few kinds of trees develop aerial roots from the underside of
branches..Bbdl el ¢ 3all (e d3il g8 H3a (568 BV &) 5l (any

e Once these roots reach the soil and penetrate it, they become
functional as ground roots.

Agda g 4ol Tagi g (i )Y o Lgtiaadla 3 ey 4 il 4l sed) ) 53all (5 yids

e The root system is about one-quarter to one-third of the total of the
entire dry weight of any plant. — Depending on the storage or
fibrous nature of the root.

Tolin J& ol daall ala 35 g caliall e caladl ¢ 5adl Gl 3 auy o3l 2ladl) (<
5 M3 e & J é
ol Aol ol 4y Al daydall

e The depth that tree roots penetrate depends largely on:
1.species. —aial
2.the structure/water status of the soil. 4 _ill dnlal Alall 5 4 il K 53

« The tap root usually grows downward, and the branch roots grow
downward or horizontally.

L je sall gali 4y p2all ¢ 585 «Jindl saiy (gigl) )

. The tap root can be encouraged to branch at an early stage by removing
or breaking the apical root meristem.

Al A3} Baob e bl gad (e Sae Jal e (B Apilal) sdal) ged i S
ol dUll

e elld Jary (5l g Haall Al dadl) o) gus) bl dnalil) dadl) J) 35 Ladie sAdasdle
ol Y of Ayl ol gaill aaadi
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1.The meristematic zone. 4xaiiv _yall ddlaiall
2.the zone of elongation. Alxiuy) dshic
3.the region of maturation. 4.l dakaidll

* In the epidermis of this region, cells begin to form root hairs.

OaiRNEN g3 Hda g ABNN g3 clad Hda (AN

Monocot roots
4staly eaal qun

Dicot roots
4s1al) wa i

Epidermis Cortex idermi
pi N Y | Epidermis Cortex
\ /,.»Endodormn _-Endodermis
—~Pericycle _~Pericycle

Epidermis

Vascular
cylinder —

Phloem

—Xylem

Parenchyma cells

Vascular linde!
cylinder —  H258

Cortex - Xylem

Endodermis -~ Phioem
. A/‘/- ‘:" o ) s » ,‘-

Pericycle- W WGl Parenchyme

cells
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The pericycle, the Cortex Stele
outermost layer of cells of D
the central core, lies just

inside the endodermis.

il S b Jagmd ) Akl

Oe dalall ) aa g clalall 5 i)

Aglalall 3 i)

» The pericycle & vascular
cylinder are collectively
called the stele. BT S e THREE PRIMARY

MERISTEMS

Zone of
elongation
. The pericycle is a
meristematic region
producing lateral (branch)
roots

that grow outwardly

Zone of cell

through the cortex and :xmw
_ _ meristems)
epidermis.

e e WA (e (g 5S40y

JSbw ) e i Ailall 53l Y |

Adventitious roots: it's Forms at any place on plant tissue other
than the radicle of a germinating seed and its Production of
adventitious roots is the basis for propagation by stem and leaf
cuttings.
clall LoVl sl lae Lo cilall e oS ol 8 i ) Laall 4 igsjtall sl
BsY) s Bl (e 33 salall Jiall e it ) gdall oda 5 52l (e (Sl

Example for Modified roots (special function): climbing roots
Alad) Heall dald Catlls g culd Aama Hoda e 38
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Stems (3!

* Shoot systems may be (v gl 28 (lil) (e (g slall 5 3all) (g puaddl QUL
1. Vegetative (leaf bearing) (M) (5 puadll jisill

2. Reproductive (flower bearing). (= iy il qminll HiSHll) g8 3l il
el Aplee (e Al 5l de ) ) aen Bladl g 3l gai g Lbad) 5 58 I ol

* A stem is an alternating system of (r Jabia alad (e (oS5 gleadl
1. Nodes, the points at which leaves are attached
Gl 385 g0 day i 3 JalEal) a g caal)

2 .Internodes, the stem segments between nodes.
Baie g saie JSI (a5 S adaliall a5 oSl

The main stem and its branches are the scaffold of the plant, supporting

the leaves, flowers, and fruits.
Dl a3 el Y g el JSG Jy (531 5 de 5 g a1l (Sl

The leaves and herbaceous green stems manufacture food, which is
transported to roots, flowers & fruits through the phloem.

Dl s sla 315 saadl I Ll il g eo ) sty ol juaddl (il g (31 55V a
_c\aﬂ\éﬂ‘)}auc

e The stem develops from three
primary tissues produced by the
apical meristem:

LAY (o il dpeibosd daad] 36 e el 98y

P9 Apalll datini sal)

1. The protoderm that gives rise to the
epidermis
2. The ground meristem that gives rise to
cortex :
3. The procambium that gives rise to e, - , g
vascular cambium ’ e

Vascular
¥ : aa)
cambium 14 11
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« The epidermis, which is usually a single layer of surface cells, protects

the stem.
Sl laa Ao Jant ) g dpalaid) LAY (e 32a) g Aiada 3ale o8 daa jlA) 5 0000 LIS
Fan D) el el (e

« Epidermal cells are usually cutinized on their outer surface to retard
desiccation.

Bl Glia Ja 50 5l wiad Al (g (e Alida 38l LA el

efefofogogogogode

The cortex lies just beneath the epidermis and encircles the inner core
of the vascular tissue.

A1 e 1 At T A0S0 6 5005 A AN 8,0 (e o 5,80 LS

Parenchyma 4eesiii 3 LA collenchyma 4l S U3A sclerenchyma L&
4l S0 and secretory cells with parenchyma cells

drapdin pll LA aa 49318 LIS
the most numerous cells in cortex of the stem. Gl 8 330 JSYI LAY a

« Some parenchyma cells have chloroplasts <lliad dresii yll WAL ey
&) pad Glaiudy—Chlorenchyma

Epidermis
Collenchyma

Parenchyma

Primary Phioem

Procambium

Differentiating Primary Xylem

Primary Xylem

Pith Parenchyma
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The vascular system of seed-bearing plants consists of: (Al ¢l aUail)
edaluatt
1. Pericycle

2. Phloem (a5t (3hai) slsll)

3. Vascular cambium 4yl sl daus¥)
4. Xylem (pl) ) ghy) aial)

5. Pith rays

6. Pith <l

The arrangement of these complex tissues in the vascular system
differs among three broad groups of plants:

Al it s Caling Al gl AUl 8 saieall L) o328 (o Jadall
1. The Woody Perennials (Dicotyledonous Angiosperms and the
Gymnosperms) such as trees and shrubs. .3_ezall 4piall HlaEY)

2. The herbaceous dicotyledonous plants, such as potato.
Cpalal) ¢l Anndiall il
3. The monocotyledonous plants, such as corn. s sl dalall &) 53 clilal)

efefofofogogogoe

1. Woody Perennials (Dicotyledonous Angiosperms and the
Gymnosperms)
5_pazall dudald) ety
« The primary growth form from terminal shoot meristem .
3 i) LD g g5t (o shl) (1531 sl
« The secondary growth form from the Vascu[ar cambium.
Aplad) dle 1 Annsi) (a ey (omm sall) (s 531 el

« The secondary phloem develops toward the outside of the stem
« The secondary xylem forms inwardly from the vascular cambium.
Agile o) AasV) e Jalal) 1 o) Sy (5 3 cadal)
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The cork cambium (phellogen), a meristematic tissue, provides cells
that grow outward and inward. z sy Jalall safi WA (S carbon jo ot g8

« Outward cells become cork cells; the inward. phelloderm.

« In young twigs & small trunks of many kinds of trees & shrubs, pore
openings, called lenticels allow the inward and outward diffusion of

gascs.
Sl g5 Jsd o zeand (il il 5 Hlad) Qs Gl e Glalie 2

2. Herbaceous Dicotyledonous <l
dA18Y) Al dudal)

Plants Vascular bundles (fascicles) of a
herbaceous dicot usually remain separated
& distinct, arranged in a single circle in the
stem

A larger proportion of herbaceous stem is
cortex and pith, rather than xylem or
phloem.

3. Herbaceous Monocotyledonous Plants
JAN8Y) dala) dpudald) il

Monocots have no continuous cambium
and, therefore, lack secondary growth.
S
Stem growth originates from an apical
meristem producing vascular bundles.

scattered through the parenchyma (< 55
edil) Aaginn yall LAY
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Modified stem forms aal) (i) JLS&)

1. Rhizome is an underground stem that grows horizontally.

8 S (Y] Caat sal Fos 0 8 ke (o
— Example: bananas, certain irises & bamboos, and some grasses, such
as quack grass, Johnson grass, and Bermuda grass.

2. Stolon’s are stems that grow horizontally above ground.
B IS V) 5 3h sali Bl 0o 8 ke (b
— Sometimes called runners, stolons can develop roots in the soil at
every node or at every other node (strawberry).
cand 3Ll 8aie (pual 3 ey g )W) ha B pda (5S35 Ay lad) Blull Ll e
Al Al Jie 4 5l

-+ Examples of species with stolon’s are Bermuda grass, and some ferns.

3. Corms are thickened compressed stems that grow underground Buds
on corms sprout to produce upright stems, which bear leaves and
flowers. . stalll 5 (3) 5 4Y) MJUAJY\MM‘\LMJMOMGA

**Examples: Gladiolus, crocus & freesia

4. Bulbs Jua¥lare highly compressed underground stems to which many
storage leaves (scales) are attached.

Ao Al 31 $W) (e dpaal) Al g JSAI A griae dpa )l L
— One or more buds on the bulb sprout in the spring to produce an
elongated stem with leaves and flowers.

D Y5 By sY) Jaa s A gla (3l aaY Jlan¥) i
**Example: Hyacinths, lilies, onions, and tulips

5. Tuber plants: are the enlarged, fleshy, terminal portions of

underground stems—such as the white potato.
Mallad) Leale JUie 4y jliae dadiia 4 )l (Blu 2
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Modified stem forms Hdaxal) Gliuadl Jli
1. Cladophyll.

2. Thorns. &l s

3. Tendrils (sdlaae

efedelegofologeley

Leaves (3lusY)

. Leaves are initiated by the apical shoot meristem.
Gl 8 ) Anatine yall LAN (pe (31 5Y) e

« Their prescribed pattern, position, and shape are influenced to some

extent by their environment
sV S 5 Sy Bl i) Jal ) oS

. The leaves of cacti (Lw=)are adapted to growth in the desert.
_¢t);~ah‘éAAAQJ\K%J‘aaﬁiQCA‘J+ud‘Cyjj\eﬁtﬁ

« The leaves of ferns (&b ydl)are adapted for growth in a rainforest.
Akl el A dda ) Al drgada ae il ) (31 5l Al

« Functions of leaves (3% il g

1.Photosynthesis (s sall ¢l

2.Transpiration: Cooling and Conduction Jea sill 53 il e Jany (g3 i)
3.Protection (<ball 3k Jae) dleall
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43, ol Al claladlt 31 590 o ARIAY Aalad il B eb Cwe (BLAN

dicotyledonous plants

Monocotyvledonous (grasses)

1. Blade (48,5 (3 yaa¥l s 3all) duaill
2. Petiole 48,31l 3ic Some leaves are
sessile (no petiole) <Bd Y 3151 s
A5 g

3. Stipule 3a 333l Gl 51 Jpe 351 311 A35Y|
35 550 (3iad il ecaylall e

4. veins arranged in the shape of nets.

A%ad JEB o A8 e Gyl

Blade (lamina)
Auricle

Ligule

Sheath

Collar

R =

Auricl

Compound leaves VS. simple leaves

Simple leaf

Compound leaf

Undivided blade
A true leaf has a bud at the base of leaf
petiole 485 (gic J banl 938 55 he () <5
Gie Sl 8 ol ac y @B saal gl 48 4l
a8, 4l

Divided blade (leaflets) (e 2all (e [ 5558
dal 94855 Gias Jualh Al iy 59

Leliud 8 Jay] ac s ollies Y ity ) gl

Odd
leaflet

Leaf lets
S i
~
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e Types of modified leaves :<luill 3 (3 shiall) Alanal) (3),5¥ ¢) il
1. Spines 48 5& (31|

..b'..

3. Storage leaves (Cabbage leaves) Jie 45130l o sall (5 330 & 68 43 335 31
gi}ﬂA“Liji

4. Bracts Jw Y1 e 45k (3) ) f

5. Insect-trapping leaves . _yiall ASY) 31 55V

6. Reproductive leaves i e Jaad Ledl jll e ¢ gl elliag) 4y 55 3) )l
(bl

telololelololetole
Buds as/ !

* A bud can be defined as an undeveloped shoot or flower, largely
composed of meristematic tissue, and generally protected by modified
leaf scales.
Baane s Batinn o Aol e (5S35 ccp plls e 8585 5l g 8 el (e pel ol i e
B pea (3 )5l Aol
. Plant stems generally produce buds in the axils of leaves at the nodes or
terminally on shoots.

Gl e Luila ol 28l e 48 50 day) L ae ) all ) Bla o 5Ss

e Buds usually do not occur on roots. L3l e sS85 Y acl yll

-4 -




Principals of plant production Juman shnaikat

e Buds include: s g5l
1. Vegetative buds, which develop into a shoot.
Gos 3l &8 5 Bl 050 ¢ _piad ae
2. Flower buds, which open to produce a flower or flowers.
D OsSas sm ) ae
3. Mixed buds, which open to produce both shoots & flowers.
Ol (Bs sl g8 s Bl 0sSs halisa ac

e Adventitious buds can develop in places where buds generally do
not form, such as buds arising on root pieces when root cuttings
are made.
O5SE Al ac) ) Jia ol ac )yl L ¢ 5S5Y ) SLY) (8 o oS5 24 ) ac Ll
s U1 i) il e

e Buds are initiated by terminal growing points as shoots elongate
during the growing season.

sl ans g s U BLdl sai e Al el ol (3 5k e pe) ) Lt

e Buds of deciduous woody species usually go into a physiological
resting(dormancy ¢ sS«) But buds of tropical and subtropical
plants generally do not develop such a resting condition.

oS gl Jimd 8 s ol saud Aa)  Als ye 8 J35 315V Adailidie HlaiY) ac
A i) dad g 4 i) Ghbiall (8 lasl1 8 Chasd Y dls yall o2a

Flowers_w ¥

- Flower buds form by the differentiation of vegetative buds into flower
parts.
A el al A il ae |l e ol e a3l ae jall i
- After fertilization portions of the flower develop into a fruit, which
bears the seed(s) = fruit setting.
sl Jan Cagas il 5 85 ) B8 0 skt s Y1 & lad ) dugas 2ay
-Flowers or inflorescences vary in shape and form among the species, a
fact that aids in identifying a plant’s species, genus, and family.
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& oY) Ol elalall aading g ccaiall cn AY il (e Jla 3V JSG Calisy
(aball g Cpiald) g Allal) Cua ULAL Caviiad

-Flowers are self-pollinated or cross-pollinated by wind or insects.
sl g 2Ll Gk e Lhals of Lty e Y =il

Complete Flowers: 4!l 5 ja 3

have four parts: sepals, petals, stamens, and pistil. <lliai Al 3 8 3 a
658 6 3alls s SAl 6 sall s Bl 5 bl AUl o) el 4,V

1. Sepals <diare the leaf like scales that encircle the other flower
parts, as in the carnation and rose. 2 Alu b’ A3 peall 35 2
5 a3l

- The sepals collectively are called o~

the calyx.

2. Petals <3 are the next whorl of An‘,;;,,
leaves in from the sepals.

) N . Stamen
) pumal) 3y N1 ) 43 skl (31591 o L

* The collective term for petals is
corolla. YJJJSJ Q_!).Ld\ 4c gana (and

* Usually brightly colored & often contain nectarines that secrete nectar
to attract insects, which pollinate the flowers.
o el Al ) pdiall Qs A e N e s gt Bale Al ) ol ol i) el
A Alee L]
* Sepals and petals collectively are called the perianth.

3. the male part, stamen. (3'2dl) (5 S3l ¢ ja)

« consists of a filament 2:3& anther diswhich produces pollen
) s
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* A oroup or whorl of stamens is the androecium.
%MY\ « 3l 4‘°JAM 45""“

4. The carpel (pistil) composed of(J:_sl) TXMEBN
1. stigma,~~u<ll the receptive surface that receives the pollen
2 i Jiig 53 5l g el
2 .style ,~l&ll a tube connected to the stigma. ;
el sl diay (5301 o 5a3Y) ol
3. ovary, attached to the lower end of the style.
Aumpll e (s ging g ind) o) Gy Jhsia (sl

e The ovary contains undeveloped ovules attached to a placenta,
which develop into seeds after pollination & fertilization.
Jsaiiy o(Aapdiall 4ady S i) Ll Alaie danls je Cliay g e panall i
Slad ¥y il any ) 92 () Diliay sl

e The pistil can be simple such as apricot or compound such as apple

bl Jie A je sl Gredial) Jie ddas Ji)SU (65 ) Sy
o Collectively, the carpels are known as the gynoecium.
S S o dil Sl e gane e

Incomplete Flowers 4lalsl) & 3 a 31

lack one or more of the four parts: sepals, petals, stamens, or pistil.
(S an¥) el ccSluall) Lol 5 a3l o)l (pe SIST ol 3aa) 5 s

- Perfect flowers: Flowers with both stamens and pistils.
LLAijLY‘ ;)';1\595)553\ ;ﬁ\é&gjﬁaﬁ&mﬁﬁ‘}l\@ Alliad) 3 8 3

- Staminate flowers: Flowers with stamens only and no pistils.
S Sl Y g Aol el Sl 3 e I e ids S S )

- Pistillate flowers: flowers with pistils but no stamens.
Aol Al Vs Ji) S i il s e 3l o 5150 )
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e Staminate or pistillate flowers are Imperfect flowers.
Adlia s L 1 O iy Laa IS 49 Y e 51 g 4y S3U) a5

1- Monoecious plants: Plants having both staminate and pistillate
flowers borne on the same plant (e.g., corn and cucumber, walnut).

3al) Jie ol a8 4 65305 5545 S350 ) elliay A il a1 uiadl aaie il
Dl sl
2- Dioecious plants: If the pistillate and staminate flowers are borne
on separate individual plants (male and female plants) (e.g., date
palm and pistachio).
Jia dath 4y gl Hla 5 ol oJatd 4y S5l i elling sdll liill g i) Juadie il
lall Fidll 5 Jaall

e Solitary: a flower borne singly on a stalk. 34 )l Gic e 33 303 ) )

o Inflorescences: a flower that are arranged in multiples or in
Clusters 323 3ie Je 5l W e de gena

Fruits_il

» fruit is a matured ovary + associated parts; it is generally a seed-

bearing organ, but there are parthenocarpy fruits that are seedless.

OS5 osall dals gume g 5 4 ddasi jall o) 52 any s s Granae (o 5 ke (o8 8 el
sl Jaad Y 3 L ans @llia

e Fruit may: Ll 403 g

1. Protects seeds . sl (oasd

2. Helps disseminate seeds. sl i 8 sl
3. store food 4laall Al gall g 335

* Fruits develop after pollination and fertilization.
lad ¥l 5 bl day Ll g
 The ovary wall, which is called the pericarp, can develop into different
structures. @ém\ 2 Adlida SISl e Lﬁﬂ‘ saual e Jatyg

S48 -
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Fleshy fruits |Fleshy fruits: the entire pericarp and accessoryparts de-
veloped into succulent tissue. Include: Berry , Pepo,
Hesperidium
Dryv-fleshy |some parts of the pericarp become dry and the other por-
fruits tions
remain succulent. Include:
1. Drupe
2. Pome
Aggregate |developed from many ovaries on a single flower.
fruits — For example: strawberry has many achenes, each at-
tached to a single fleshy receptacle.
s Multiple developed from many individual ovaries fused into a
fruits single structure borne on a commeon stalk.
— For example: Fig is made up of many small drupes
contained inside a fleshy receptacle
Dry fruits: |the entire pericarp is dry at maturity. Include:
1. Dehiscent fruits: these fiuits split at maturity to ex-
pose the Seeds
2. Indehiscent fruits: these dry fruits do not split open at
maturity

Fleshy fruits: succulent tissue. Include:

Berry

Hesperidium

Pepo

a pulpy fruit from one or

more carpels that

Develops few to many
seeds. (5% A S e S
D5l e all

Examples: tomato and

grapes. sl gahlalall (A

a fruit with several
carpels with inner pulp
juice sacs or vesicles
enclosed in a leathery
rind. 5 JiloS B (e (655
A ban ST o (g giad
Examples: orange and
lemon. J sl Jie

Ol g

a fruit formed from
inferior ovary that
develops from multiple
carpels bearing many
seeds.

Examples: cucumber
and melons. el 5 HLall

= mesocarp
"\ (fleshy interior)

seed

mesocarp

endocarp

carpel (section)

. Locule filled with
juice-filled hairs.

seed

/—— exocarp

-

~

fleshy mesocarp

exocarp
(thick rind) gorai—
.//

y

|£
X

>
—™
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Dry fruits

T

Dehiscent fruits indehiscent fruits
Legume or |Capsule Follicle Silique Achene Caryopsis  |Nut Samara Schizocarp
od
wDE gl
a fruit from  [the fruits the fruits fruits form  |simple, one |a one one seeded | aone formed fromy
a single form from |formfroma |from two seeded, thin |seeded fruit |fruit witha |[seeded fruit |two or more
carpel which [two or more |single carpel |carpels with |walled fruit [with athin |thick, hard, |oratwo carpels that
usually carpels each |that splits  |septum surrounding |pericarp stony seeded fruit ([split
dehisces of which along one  |between. and surrounding |pericarp. with a wing |at maturity
along both  [produces suture. The two loosely and like to yield two
sutures many seeds. halves attached to  |adhering structure one seeded
Example: separate lon- |the true tightly to the |Example:  [formed from [halves.
Helleborus. [gitudinally, |seed. trueseed.  |walnut the ovary
exposing the wall.
Examples: seeds on a Examples: Examples:
iris and pop- central Examples: [wheat, carrot
Py membrane. |sunflower [barley Example:  |and parsley.
and corn. ash tree.
Example:
Mustard.
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Dry-fleshy fruits: some parts of the pericarp become
dry and the other portions remain succulent. Include:

Drupe

Pome

a simple fruit derived from a single

carpel. The inner layer becomes hard.

Eﬂ,;__mlﬁ @Lx.a_._ig,;__'ni.l..ﬁl f._):.ll
sanl 3 41 S e 05Sy

Examples: peach and almond.
Gl oAl 5 50 Je

made up of several carpels. The outer
(edible) portion forms from an
accessory structure, the hypanthium of
the flower, which surrounds the
Multiple carpels

ALKl (e aadl

Al e

y endocarp
| ;.
vt y

mesocarp

=——— seed

(© W.P. Armstrong 2002

remnants of calyx

)
N
\ ~
[ 8 seed within
3 ovary (core)
b

\ flower stalk

5) (pedicel)

hypanthium

Seeds_ sl

e Seeds are mature ovules, varying considerably in size, shape,
structure, and mode of dissemination.

2 sl (Al 5 (el e e B ke B alll) ddaiall Gy ¢ (e 3 ke oAl

LY A3y Hha g S Sl g JSAN 5 aaal)

1. Seeds contained in samaras take to the air on their small wings. _sl
AY OSe Ge ek daia ) 4l ) i ellia

2. The downy tufts of milkweed and dandelion seeds enable them to be
carried great distances on wind currents.

e A seed is a mature ovule.Aaal Gl g e 5 s M)
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The three basic parts are 4w s ja) &6 ) gll) dliad

1. The embryo. (sl

2. The food storage tissue (endosperm, cotyledons, or perisperm). FEW Y
e‘).u.u.t)ul\ K Colalal) K e‘)..g..wjdﬁ‘ﬁ\ @.u.t ce Azl OAD (;m

3. The seed coats. 3l <l

* The embryo is a miniature plantlet formed within the seed from the
union of the male and female gametes during fertilization.
dlae IR (5 58V Cualadl s (5 HSA Cusaladl sl (e iy s ¥l bl Jus g8 (i)

il

» the embryo has two growing points:iall sai lalss
— Radicle, which is the embryonic root. nl)
— Plumule, which is the embryonic shoot . all (5 il ¢ 32l

| Monocots Dicots
- — e
Sinale Two (%)
Seeds ki ‘b cotyledor
L y . o - » YIS S

Paralle . / \ Branched wis
Leaves . I",' ?‘_’/\ x _‘., %

Floral parts often .- Floral parts often
Flowers in multipies '\'* » multipdes ﬁ
of 3 R M4 0rS
o )
| .
' SCLBD " 2
ascular
ouna boundles
Stems scattered
arranged
throwqgh t
*an |
stem

WOuS \ -
Roots f'{ ‘g y Taproot
pOLS
o

edefelelelegodeode)
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Chapter 4: Plant Growth & Development

e The root system and the shoot system tend to maintain a
balance:

e Addlaall ) Sy Laala (Aall (368) (g padd) aUAT g (4 3l cual) (5 43ad) AUATY
1ok s (O A
1) The top of the plant grows larger and larger; the leaf area increases
and water loss through transpiration increases. This increased water loss
is made up by water absorption from an increasing root system.
IR (e elall (51288 013 3y 9 48 ) o) dalise 212 35 ¢ 58T 5 ST gty il (e (5 slall ¢ 3l
Aad (e ) ) 5 paiisal) elall abiatal (e 78l slaall (e 2 Jiall (jlagal) 12a g il
ol

2) The enlarging shoot system also requires greater amounts of mineral
that are absorbed by the increasing root system.
il s Lpeaiag 1 ol (n ST e Wl (R (3 58) (5 puml ol ol
) yiall
il dleny Sl o i) elall (abiaialy Haall old s il 5 (g slall ol o ¢ ) s3l1%
e g Sl Lghe ] (alaall (aliaialy j0adl ol
RRVIVVAVRYR

Growth sl

Growth can be measured as increases in fresh weight or dry weight, or in
volume, length, height, or surface area.
S skl sl aaall sl el o6l Sl e Sl ol A sal Al e sl BV
Aoalad) daluall i gl 5y
Plant growth is a product of living cells, with all their numerous

metabolic processes.
BSuaall (Al Jhadll) dlilee JS aa daad) LIAD #U5 ga Sl gal

growth is an irreversible quantitative change in plant volume or dry
weight.
Gl o35l s lail) ans A Lead dra 5 Y ApeS ) s
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Plant growth: size increase by cell division and enlargement, including:
synthesis of new cellular material and organization of subcellular

organelles

A 1A 3 gl i I3 b Lay eLgillnian) 5 WA asnidi (33 5 (g anall 82l il gl

A Al () 90 Glucanll andaii g syaal)

RRYVRVRVIVR

Type of growth

Primary growth vs. secondary growth

Primary growth: increase in plant length
due to apical meristem activity (root &
shoot) ;

Ll o bl Jsda (300 1 A 5Y) sl

g senall s 5aall) Zaadl) dpafins all LAY

Secondary growth: increase in plant
diameter due to lateral meristem
activity (vascular & cork cambium)

S\ JURVIWITGE s =1 - - P et PONA
(Re Y5 p salS) (Ba )

Vegetative vs. reproductive growth

vegetative growth: early plant growth
producing stems, branches and leaves.

Olnd) ity Saal) Gl gai 15 puadl) sl
Bl s 58l

Reproductive growth: plants produce
flowers, fruits and seeds.

Ade iy (gﬂ\iﬂ\ N ‘_A.ul_\ﬂ\) Lﬁ,}“,)n gl
sl Hlaill Jalbg  ea
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Plant shoot growth can be classified as

Determinate growth
3 ganall gadll

Indeterminate growth

after a certain period of vegetative
growth, flower bud clusters form at the
shoot 50 that most shoot
elongation stops.
(Sl 5 BV g) g pumll gl (ye 8 518
il ylal e o ol 5l 3] ac | Slaead fad
Ll A0SR g ged 8 g b & gyl

the flower clusters along the
stems in the axils of the leaves so that
the shoot terminals remain vegetative
and the shoot continues to grow until it

is stopped by senescence or some
environmental influence.

taila 5585 58 V1 acl p clasad Dlall oda 3
Ay pad & g il Bl hl Agh A8, dl o
e g A Jul garca gy Aa Olll gad yadind

Ao Jal o 5l i gl

complete their life cycle
(seed to seed)

5 ygd (J.ASEQ;H EL'IELLI“%__Q
5 (oAl B zi8 Ja 3,4l
(b e dpdie ) ¢SS

M|J|j.ﬁ:f_ﬁa

iall : Lgade (JUs
Shoot Growth Patterns
Annyals Biennials Perennials
(2aly Jsa) Adga il Ol ga cld el 3 paread) il
which are

necessarily two years) to
complete their life cycle
(seed to seed).

Ejjjf_j.nﬁg?_'lﬂ QULUM@
| Gt 3 Ll

(not

Uhsed | duda gl dpdic Ul o
(Cpano 3o (o S1 )AL gha al 53l

b gl Jie
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** Most annual and biennial plants flower and fruit only once before

dying. Lt A saa) 50 3a Jlais Jla i Aaad Gl saldl Cild s Jsall ld i) alass

Growth curve :
against time

is an S-shaped or sigmoid curve obtained when plot growth

EJ.AH'I&@JJﬁJﬂGdﬂbdjﬂdﬁ\égﬁﬂuﬂﬁj\$d}M&uﬁﬂnﬁ:‘g.qﬂ'lu.na.n

L

Growth curve phases

sallt Jate

dal e

Initial slow growth |Rapid growth (log/ [Slow growth Stop growth
(lag phase) exponential phase) |(diminishing phase) |(stationary or
Qj‘ﬁl va%;:uﬂ gl @_}u\jl gl EJLJA) -;%,;_E._!H gl gtead}r phase)
(Ll
Stationary phase
— Diminishing
g growth phase
Growth curve saill Asia ;‘:’
"£6 ::ox?):r'\cnﬂol
TE;' phase
g
£
3 —_— Log phase

- Time
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Biennial Plants
Ol ga cald el

Perennial Plants

5 yarea

e

_Stem growth is limited

YA 350me 58 Guall g
Jg¥l saill ann ga
_The plants remain alive
but dormant through the
winter. )
o o8 5 ba Ll By
Al A skl ghl
_Exposure to chilling
temperatures triggers
hormonal changes
leading to stem
elongation, flowering,
fruit formation, and seed
set during the second
Srowing season.
EJJL_!H 5J|_)aj| ':L'IL‘\.JJJ u.a_).:_'iﬂ
Sadgeyd il pil Cagam (20
5 aadl il I ga38 30
Dol g oLalll 85 g sla 3V
AU el v ga Nl

the roots and shoots can
remain alive indefinitely
but the shoot system may
be killed by frosts in cold-
winter regions or by
senescence-inducing
factors.
OF e ¢ dndall B yeaall bl
gl i anl sl g 5 gdall A5
g piaddl sUasll S ¢ dams e
Salie b iteall G Jib 8
wl (_5.4|‘5.:J| jT .."lJL_!M o]
A gl
Shoot growth resumes each
spring from latent or
adventitious buds at the
crown of the plant
& gemall JA0 gal eSSy
%ﬁplj@@g;ds L‘g_y.hill
JSally il Al A e
(2t

both the shoot and root
system remain alive
indefinitely.
Qg_._! ‘ Eg.i.\ffnﬂ E_).u_d| ';L'tt!l_uﬂ
& seaadl g ydadlallad G (S
8 Cgsall 08 o g it
LR C)

Shoot growth of temperate
zone plants takes place
annually during the
growing season.
Fraidl & ganall gaill Caday
1 g ddie ol | glaliad] enlilasd
. sl annge oA

RRVPVRVRVRN

The organism developing by cell division and elongation from the
fertilized egg—the zygote—in every case 1s under the genetic control of
the genes inherited from the parents at the time of fertilization.
JS (A - dadal Ay gl - Giadl (e Al 5 LA alud) oo Wiy g2l ) o)
Sladl iy 8 gall ol (e 435 ) sall Cliall diad) 3 plagall it (58 @3la)

The genes direct the form and shape of the organism JS& 8 aSa% L)

)
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some of the organism's genes are transcriptionally active, while others
are silent..cuba JAY) Gand) O an (8 ¢ oaed IS5 Adads all KN Cilins (yany
The control of gene activity depends on:
: u.b Glial) Jalds gé PSL"L“ ading

1. The cell type 4l & 5
2. Environmental conditions 4l <yl
3. The particular stage of development <bill Ly oy 53l gaill Al o

RVRBRRVVVRR

Environmental Factors Influencing Plant Growth and Development
o ghaiy bl gad e i A Ayl Jal gal

l.light ¢ sl 2. light quality s sl 3252 3. water Wl 4, gases <l jlal)
5.temperature ) sl 4x )3

Light: The sun is the source of energy for photosynthesis and other
plant processes Glaleall u_q}.‘d\ L) dalaal 43Ua0 ‘;_u\.u‘zf\ Jhadll A el
<l 8 abial)

Light quality: Wavelengths of 400 to 700 nm are commonly referred to
as visible light or photosynthetic active radiation (PAR) (the most
important to life on earth).
@l eld) pladl 0 Gz e 5l (Sl ¢ guiall 4 (Lie 535700-400) (o sall Jshall
Ll

Photomorphogenesis: sl 252 5 e 2aiad Al 4 gad) cilblaad) (A
;@Lﬁ\ Glalanll gé gl
1.seed germination L) <liil2, de-etiolation 3. stem growth (3wl gai

sphytochrome pigment system (b oe Slilaall s3] lull dolaiul adaii 2
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Photomorphogenesis ssal 392 g 28 Al Al 4 gl Clalan

response of plants to the
direction of light Ll clad? 55
cj.‘;'nﬂ bl:-J}J ZL'II:-J_.A}H bt |

A blue light receptor called
phytotropin is responsible for
sensing the direction of light
R9PF 98 (e G Do R
¢ guall el jladii (38 Jgfune

increased cell growth on the
side away from the light source.
It is believed that the plant hor-
mone auxin accumulates on the
shaded side, promoting cell ex-
pansion

O Bl Agadl e LD god sl
S gl Ggays AN cgull jbare

(bdiolt agandl) Agandt odin L_?: PSLF‘-.‘
L@JJIL:J_M'I g l:a}ls-J'I ﬁl.‘.-.\.EJ'IJ.M-.:a LT

is response to seasonal variations in the amount
of daylight (Daylength).
¢ gua Al 8 e gell 2DEAY] I doladil Sl gl g
(el Baa Jgda) HLgdll

S gl e et Al cillaall
1.Flowering a3Vl

1.Induction of bud dormancy in woody
Species (sSll dndall Clitall ae | p doladal

1.The formation of vegetative propagules such
as bulbs, tubers, corms, and runners
(solons). dexaindl ol 3aYl s

¢ yaall il
three basic response types:
Long-day Short-day Day-neutral
plants plants plants (DNPs
when the day |when the day |when the day
length 1s length 1s length is
longer than the |shorter than the |Equal to the
CDL. CDL. CDL.
gl Jada S 131 slgall (Jgda LS 13
(e JghlCDL (r ya8ICDL
Iris : e Poinsettia : (f

critical day length (CDL): the

photo periodically controlled process is
induced only at daylengths longer or shorter
than specific daylength, called the critical
day length (CDL).
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Other tropic responses (not related to light(sgaJL 325 Y

1. Gravitropism: (also known as geotropism) growth movement by a
plant in response to gravity .Axua ¥ dniadl I ddaiul Glall sai s

2. Thigmotropism : el £Uis¥) i a directional growth movement of

curvature which occurs in response to stimulus of contact laiul sai ga

RRAYVRVIVRIN

Temperature
50 45 ada ) o saii Slall alae

_ high temperatures destroy the protoplasm of most cells.

_the low temperatures, most plants just fail to grow because of a lack of
cell activity.

_ Low, non-freezing temperatures (0°C to 10°C) are sometimes used by
plants as cues to coordinate growth and development with the changing

seasons.
Examples of cold-induced processes include <l zliay clilas e dtia)
Bk ala ) lgd

1 .Seed germination Ll &Ll Some seeds require a period of time
during which the seeds are imbibed at low temperatures _ sl zlial
Gl Gasy s 33 ,b ) s Gl ja(stratification) before germination is
possible.

2 Flowering: The cold induction of flowering 3, <ilayal jla 3Y) =~ Lisl
83_lis called vernalization.

3.Dormancy breakage: The duration required for complete loss of
dormancy oSl Hsh juSldaidiie sl ja Gila jal cilill dalais called the
chilling requirement.

RRPVRVRVIN
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water

_ Most growing plants contain about 90 percent water.

Dry soil:48all & 5l water losses more than water supply ) 3 saall oLl
:«._mﬁSA\ ¢l )

_ Plants wilted and may eventually die if they cannot recover enough

soil water to regain their turgidity.
45l i e Jailay S ol e Joany ol 13 & gay 285 il oy

_ Herbaceous plants may wilt slightly at midday or later a bright sunny

day, but they usually recover during the night.
L LS g dvaidial bal¥l 8 )3 yglal \QBJGLPL(SS..L. Jadi Al il
Salll ) Ll

_ While the plant is wilted, the stomata are closed, cutting off the intake

of CO2 for photosynthesis, and thus reducing carbohydrate manufacture.
CJ+ﬂ\LAl$ng;ﬂ\¢U%J§U\J&mﬂigsﬂzaéASL}atﬂ@ngochhﬂ\LB)hijeQ qjjgﬂ\ctﬁi
5 52 S gt iy Ml 5 ¢ el Sl Alae  Lgaiio]

_The quality of soil water, as determined by the quantity of minerals and

salts  dissolved in the water, is very important to the growth of plants.
bl el s dagae colall (8 401N # DY) 5 Cpalaall daS Waaaa 3l olpall 53 5
RRVVIYRVYRD

gases
slaill &) jlad) aal
1. Oxygen (02) 21%s s>l <Mall & a3 ga 5 Ao

2. Carbon dioxide (CO2) :Carbon dioxide is the third most abundant gas in
the atmosphere. sall G 8 (50 KU 4t 6 0 5a 5303 0.035%

3. Nitrogen is sl Gl & (s 5 5l 3 ga 5 403 78%
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Phase Change: A newly emerged seedling pass through :

Embryonic |Juvenility Phase Maturity or |Senescence |Death.
erowth Jiey 43l |change adult phase; |4 Sl < ge
Cpindl gad igalall dda Lo [(transition | gl dda ye |45 gaaall
( ola¥l A& |phase) 4 )l
Ay |

sinability to |lg J8L s ye [LgiDla alaiew  |a terminal,
reproduce | bl ol oldl  firreversible
sexually; Blaall dla 3o | A% g 5l 3Y | deteriorative
(cannot ida ye I change in
flower). 7 el living

o2 (& Slaill organismes,
e Ala sl leading to
(RS e A8 cellular and
ERLCBYL tissue

¥ Sull breakdown

DASE aadaflag and death of

Y Lilgs | a5

It varies (B Ad dan
from a week ¢ dgall sl
or two up to g5 Lea
thirty or for- LAl gl
ty years in il g
some tree lgigasy
species

5 ;8 5ao ahias

Sl e 33l am |

ARy

Senescence types:
1. Annual plants (population senescence(dxem ga 43 32l

2. Individual plants (whole plant senescence(SwlS Clill 4a sal
3. Leaves, seeds, flowers, or fruits (organ senescence s<ac 4 yaul),

_Senescence responses:
1. Inherent physiological changes in the plant. (&%) s oa o g o)

<all)

2. Pathogenic attack. (al oY) Clais 2 saa Caas
3. Environmental stress. ) slea¥)
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REPRODUCTIVE GROWTH AND DEVELOPMENT

_Fruit and seed production involves several phases.
G Al Jada 28 pal daad a5 00 Lgy el (Al ) sl
1. Flower induction and initiation
2. Flower differentiation and development
3. Pollination
4. Fertilization
5. Fruit set and seed formation
6. Growth and maturation of fruit and seed
7. Fruit senescence
_the formation of flowers is influenced by < ity Ja ¥ ¢ <5
1. Daylength (photoperiodic effect) _lell 3 5 J ol
2. Low temperatures (vernalization) 4adaiall 3 jall cila

An information has been useful to commercial growers which uses a
flash of light (or night break) of sufficient intensity or duration Inhibits
flowering of a short-day plant OR Induce flowering of a long-day

plant.
Dl 6 gaal iV dpals il oy Cumy ce ) 3all Labia) Allad 43l aladin) &
b blal) dadast el g juall) Hleill culd clblall Alial ¢ gia elac) (81 5k
Al gyl e oSl Jyshall el
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Pollination gLl

defined as the transfer of pollen from an anther to a stigma.
55V gumall ) (5 SA) gumall (g Ul gun JUGE) 50

The anther and stigma may be in:
Ll B o gAY guanll g (5 SAN guaall (lSa ua pudlil) £ gd)
1. Same flower (self-pollination)(s3)> zwali) 3 s I uis A

2. Different flowers on the same plant (self-pollination)
(SN il bl guts Ao calina s ) e guae JS

3. Different flowers on different plants of the same cultivar (self-
pollination) (Y malill) Caiall udi (e dalide GULS e ddliag Ha )

4. Different flowers on plants of different cultivars (cross-pollination).
(D) alilly Calaal) ddlide by e dilida 5 )

self-fertile: plant produces fruit and seed with its own pollen.

self-sterile: plant cannot set fruit and seed with its own pollen, but
instead requires pollen from another cultivar.

Incompatibility: plant's own pollen will not grow through the style into
its embryo sac ge ZGl s (38 55 ade sy o Y Qladdl (ST adli Saay

Parthenocarpy: is the formation of fruit without the stimulation of
pollination and fertilization ¥ _lai) bad¥) 5 malill dlac (50 Hlaill 5S35
(U2 e g5l

« JiuWashington Navel orange, and many fig cultivars.

RRVPVRVRER
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Fertilization <l<aiy)

double fertilization: two sperm nuclei (IN each) One unites with the
egg (IN) to form the zygote (2N) and the other sperm nucleus unites
with the two polar nuclei (IN each) in the embryo sac to form the
endosperm (3N) (food storage tissue).

Mjﬂ\‘_gmp}d\@\d)\;wc\sﬂ\upuﬁ\wcJJJ.J\ Ua:.qa.ibhﬂ\‘_g
(O] pad on 5 JS) 4 53a 8) 98 (sllay g cpiad) S ) (Lusal) Caaid)

‘\JL@.\S\&}UJ.\AA\ dﬂ\j‘(uz)UFJ\M(ul)wj\&AC«)AMJA.U
Auaad) el

Ol (S 8 (O 1 agad oan s JS) ddal) 3 gl pa (5 AV 4 siall il spal) 31 53 a3

s dalanl) o&)e\.daﬂ\ U")*"j@""“uj\ J}.L{jgggﬂ\ c(o3)e)§+u)ﬁ‘>{\@.udd:\5.ﬁﬂ
Aclu 48 A1 24 (Nsa by z 50 all ladyl

GEEEEEEEE
PLANT GROWTH REGULATORS <liil) gai cilaliia

Plant growth regulators: include plant hormones and other, non-
nutrient chemicals not found naturally in plants but that, when applied to
plants, influence their growth and development.

il O a5 Y ) Bl e Bl ) el pn a5 Al il gl Jo
Laski W g o Jigi bl Jle Lgaa g die ¢S el b
Plant hormone: is a natural substance (produced by the plant itself) that

acts to control plant activities. Effective at very low concentration and it
1S a messenger.

Q)ﬁ}&\gﬂ\&ﬁdi&éﬂ\é&M(MQ@\M)WEJ\AJAQM\QJAJA
(A Q) sae (e ) Jila S Jand g lan addie S 5 8 Allad
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There are five traditionally recognized groups of natural plant
hormones:4ul& 48520 i ga sa

1. Auxins.

2. Gibberellins.
3. Cytokinin.

4. Ethylene.

5. Abscisic acid.

Other newly identify plant hormones include s <l ga ja:

1. Jasmonic acid.
2. Salicylic acid.
3. Brassinosteriods.
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Hormone Role aisunlbg Commercial uses
woo ol S, | asl izl
Auxins Promote stem cell Rooting, fruit setting,
i SV elongation herbicide,
Slodl LA allki ol 505 | micropropagation
 agSlall slag| « jyizal
B GlieVl wliue
bl
Cytokinins Promote cell division Delay senescence,
micropropagation
oyt S gita Ll LMl olauiil oo S dsgma il sl
YRV
Gibberellins Involve in regulating cell | Increase fruit size,
elongation stimulate flowering in
biennial plants, stimulate
rads ezl germination and seedling

growth
safizdg  apSlall P 350
wld wbils o el
saig wliYl sueaxig u-*-]93'-”
A |

L

Abscisic acid

Inhibit cell division and

¥l aa promote Dormancy
s g LMl elwdil Jlas
US| ,9b
Ethylene Control fruit ripening and | Fruit ripening and
adais M senescencing defoliant, harvest aid

9 sledl zoniy pSeu

el wlsliaosg Hladdl zlail

Shazdl wlaclioo .
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Chapter 5: propagation of plants

e Propagation: is the process of increasing plant numbers.

bl aae 8330 1 Al

e Plants are propagated by ¢xi&y ay clail) Jiss,

1- Sexual (seed) sl L,

2- Asexual (vegetative) methodsis s (5 ks L e,

e A successful propagation method is one that transmits all the
desirable characteristics of the original plant to all the progenies.

¥ ) e A e el paibiadll area Jai Al A5y plall o daalill S 45k
(S e a3l sapaal) cliliall) 25,0 O L

Ways of propagating plants

Sexual 5HL (e o

(Propagation by seed after
pollination and fertilization)

j@iﬁj|ju_lmjs__1#éj|5h;bﬁ|&anhﬂ:51é
bl B s 3 Al cluadyl

Asexual (vegetative) (g as) winY
A. Apomictic embryos—citrus mango
B. Cuttings—geraniums

C. Grafting—dwart fruit trees

D. Budding

E. Layering

F. Runners—strawberry

G. Suckers—red raspberry, blackberry
H. Separation

I. Division

J. Micropropagation—orchid, fern
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Which method to use? Sexual or asexual?

homozygous <liall Jlais

Heterozygous <linll caliss

Having similar alleles of a Mendelian
pair present in the same cell.
(tt) or (TT)
QMo sl OIS 8 ja) 28R (U8
(e

Having different allele of a Mendelian
pair in the same cell

(Tt) _ _
(a3 sy plilia e 8 sl

For example, a dwarf pea plant with
genes (tt) for dwarthess only.
Gy Gl A2ELAL 4l sadl s B
a Sl o 3 3L

For example, a tall pea plant with
genes for tallness (T) and genes for
dwarfness (t)
S Al sl 630 3l it 1 (e
AV s dshll g Leaal Sy Sy 300
el (s

sexual propagation by seeds is usually
used.

el RS alaaii] A% sl ol 8
ST

vegetative (asexual) propagation is
usually used. aldadal &Y GGl o3s 8
G| bl i (Y sl il
U LS A58 ¢ aladl ol & 4 LS Jiams Y

A paddl 3kl

these plant group reproduces "true” by
seeds with no characteristics changed
the cultivar is termed a pure line.
9 %l dlacl gy Lnata Ly JUAS) 2y Al Ciliial|
e Jat | bl Cilia 8 5 ol g
38 Cilical

Cultivars originating from a single
plant or plant part and maintained in
this manner by vegetative propagation
are called clones.
O gl dml g il e L U1 AT Al Cilial|
(Foa) (ronad dpain ¥ 4y yuiad 3 sk die ¢ 5

world's leading economic plants the
cereals, the vegetables, and the garden
flowers.
gl Jie Liadle B0bat®y | 8 ganll culd calslas
Lﬂa.tuj ?'.'I_g (jfﬂ..‘laﬂ JL@JT 3 ':L1|_3|_).\.'a'aj| 3
sl Adanal g il LA

These include fruit and nut species,
many forage crops, and woody
ornamentals.
julﬂ_}\.us.a.“ wilial jdﬁsm;@ﬂjjjg#| RYY
Gowaa A3l cilily g Auledl Jaealadl
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e In the sexual reproduction of plants, a seed must be produced in a
flower. . 3¥) e s i O casgy ilall i) S

e Seed formation is preceded by a type of cell division termed
meiosis, in which the number of chromosomes in the cells is
reduced by half to form the male sperm cell and the female egg.

sl O 5S5 Gand (Cuaiall Al ) AN Cilabuiil (e ddlise g1 i llia
Gy gl Ll 5 SN 8 L g L) U S ol 1 e g g g SI1 e il Capa
Y

e The egg and sperm combine during fertilization in the ovule to
form the zygote that develops into the embryo.

il 5 Y1 Gandl Jals b wilil) dlee ol AUl s pe iy ) Al
(08) ) sk (s (s )

homozygous + self-pollinated = seed purity.
A 055 ATl )l 0l 13 5158 ey il Sl sl 1S 13

homozygous + cross-pollinated with other cultivars or with other
species = then the seeds must be separated by considerable distances
from other plants with which they are likely to cross to prevent
pollen contamination and loss of genetic purity.

DAl ia e (1 ) SRl 2 ) 3 Jeas g ciliall Calide Caiall (K1)
Eagli Jhany ¥ (i (s AY) il (e Aima Aoy 52l Juad ny Ladind
Aanal) 3 glasl 13| IVEN GJLJL\) CLQM‘ @ gl

e Many countries have established seed certification programs to
protect and maintain the genetic quality of cultivars.

Agiall 55l o Adailaall g dlaadl Chagy 4piiiad el auda 0 Jsall (e el Cudld
aliad

e Seed certification programs usually recognize four classes of
seeds in agronomic crops, such as cotton, alfalfa, soybeans, and
cereal grains:
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(il pladlly Jie dualaall del )5 A ) sdll Cighn 4 a2l Cavial zal

1. Breeder seed. (34 sall) Jua¥1 o
—Produced only in small amounts. 1 5 ja il i
—Under the control of the plant breeder. Jsa¥! 53l Gaaiie aSad Can

—Planted to produce foundation seed. dsslu¥l )52l ZliY & ) 3

2. Foundation seed. sl 9

—Available in limited amounts. 32 sase LS, 4alia

—Multiplied from breeder seed. da¥! 52l (e lgile Juans
—Planted to produce registered seed. 3xaall ol e Joanillee ) 3y

3. Registered seed. sadall 53
—The seed source for growers of certified seed.
ZEY sdae sl oda yia
—Under the control of the registered seed producers.
Bl ) 5dy (patia s g il
—The progeny of either breeder or foundation seed.
¥l sl Jus e ol A
4. Certified seed. 43g%gall gl 3aaiaall gl
—Available in large quantities. 3 xS GlweS dalia
—Sold to farmers for general crop production. Jdrualaall zUY (ue ) 3l ¢Ls
—Is of known genetic identity and purity. dwa U Lgiilas 5 L sl (saes oy
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Seed Formation:

e A seed has three essential parts:
1. The embryo, which develops into the new plant.

s alal ) sl (53l (ial)

2. Food storage material, which is available to nourish the embryonic
plant. This may be either endosperm tissue or the fleshly
cotyledon(s), part of the embryo itself.

ANe il gl oy o) e (55 Ol Sy e ladly Cpiad) aai o )220 4 ) o all

3. Seed coverings, which are usually the two seed coats but may
include other parts of the ovary wall. Coverings protect the seed
and may help control seed dormancy.

Gt B ) Aplae ] Ganall Jlaa e ey 8 (81 U1 (S sale G Ml elae
(GaY da o) sl ¢ sS

e The parts of the seed as they develop from the parts of the

flower are:
AU a5 A H) o) Jal Jeati 1Al ) 3oa W ¢ 1 ladie gl o) Jal
. 3 08 A Jeaad ) 2 AN (e 293 &)
(i) g
Stigma - C—
Style— .
Ovary - Nucellus
' 2 polar nuclei
o

Ovule—

Integuments
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Ovary gapall

Fruit 5 3 (sometimes composed of more than one
ovary, plus additional tissues)

Ovule <l sl

Seed s (sometimes coalesces with the fruit)

Integuments

seed coats (two)

Nucellus

perisperm (usually absent or reduced but
sometimes develops into storage tissue)

2 polar nudei &S5
Cpalad

1 sperm nucleus 3% 3
Al :h;

endosperm (triploid—3n) =130 535l a s g2
A g ga g W81 Ao gaadll tﬂ;:&

Egg nucleus 515
d.a.E.thJ'l

1+ sperm nucleus
L 5158 pa ot
CL‘E.‘J'l

Embryo (diploid—2n) 4 seadl 50 pis
e g ga g Al

Seed Storage and Viability Testing

e [or a seed to germinate, the embryo must be alive.

Blall ad e cpiall 66 o ang Ml ci

e Embryo may stay alive for few days-months or for many years
(hard seeded legume).
) e sasae g el gl Al Al slall a8 e cpuial) 3y 8
e The length of embryo viability often depending on seed storage

conditions.

ol o sad g oh e Gaiadl ey J sk aaiey L Llle

e For example, seeds stored in a sealed container under refrigeration
at 0 to 4°C and at low relative humidity generally retain viability
considerably longer than seeds sorted at room temperature and
high relative humidity.

- QABJ\J;&;JQ%)ﬂ\M@ﬂ\éM;EJ&LM\JJ.A,J\cdu\d:\..\uéc
5l LDy Ladiatale JSdy daddie dpuai Ay gha ) (S5 dp s Cila 10 4 ) jia
el Al By ol 3,201 5l i b Abmall 53l s b
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e Itis often advisable before planting seeds, especially those of
woody perennials and those that may have been stored for several
years, to test the viability of a representative sample of the seed lot
to be planted. /

ol 55 penal) Lpnsall il Al Lals ¢ g0 e Ji Ul paad)
Dl dxda (e Aldiad e Aadla HLAAY (Dl gl Baal 43 ja () oS 8
e 53 30 all,

sGermination test

e The germination test is useful for seeds that have no dormancy
problems, such as flower, vegetable, and grain seed.
M 55y i ey Sl JSUie (e ilad Y 1 5hull Ve Y1 i) any
saadl s Sl sl
o After several days or weeks, viability is calculated as the
percentage of seedlings developing from the total number of seeds
planted.
e Aalill AN (e A s A€ ApaSlall auad (bl 1 ol sac ax,
As 53l sl JlaaY) sas)

Tetrazolium Test

e The chemical 2,3,5-triphenyl tetrazolium
chloride, which colorless when dissolved
in water, changes to the red-color
chemical, triphenyl formazan, whenever it
contacts living respiring tissue. In living
tissues, enzymes change the tetrazolium
salt to formazan.

Ol @ Apilasll salall ) celadl A L] aie Led o Y ) diliasSll salall yu
zele il Y s dpaldl Ao A Gt Al dad) i) (el Ladie ¢ yaaY)
OV ke s () psal 5l )
e The embryo turns red means that the seeds are viable, but if the
embryo remains white, the seeds are nonviable.
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(sl Gand Gindl o 13) (S1s ddn ol O Gim ea ) ol ) cpial) G5l Jsa
A e sl 8
Seed Dormancy

e Seeds of many plant species, especially woody perennials, do not
germinate when they are extracted from the mature fruit and
planted, even though all temperature, light, and moisture
conditions favor germination.

e i Y Andall 5 penal) Clilall dali 5 Al ol o1 6l (e sl
Cla ) Gisuh aen o (e a2 e dgie) )35 danzalil) Ll (e adlaial
Lo die 4y gha )l 5 ¢ suzall 53 )l

e In nature, these dormancy factors prevent seed germination of
woody perennials in the autumn, allowing the embryonic plant
within the seed to overwinter in a very cold-resistant form.

&BM\@M\ QUM..'\HJJ.J,\S\ u@\&gﬂ\‘;&uﬂ\ UJS....J\ d.a\.::é\.g.u\b&}
_;w‘ﬁdjﬁhj&ﬁuw%uﬁcq.Qﬂ‘

e Seed dormancy can result from structural or physiological
conditions in the seed coverings, particularly the seed coats, or in
the embryo itself, or both.

doala ¢ ohll ddle] L dan gl sand 5l S Ca gl e sl 0 S i o Sy
LA@T.\E}T “\.;»SJU...\AAMLSS)‘ 6))..3.}]\ ;Uﬂb

e Often, the causes for dormancy require specific treatments to
overcome them before germination can take place.
Ji Lede liill Basaa claSle ¢Sl Gl i (lal) (e S
L) & gas
Seed Coat Dormancy
e Seed coats or other tissues covering the embryo may be
impermeable to water and gases, particularly oxygen, which
therefore cannot penetrate to the embryo and initiate the
physiological processes of germination.
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(2l 3l 5 elall 3381a ye cpial) s Al 5 AV dasY) )l ddle] ) oS58
i gl graadl) Cillead) o2y Sy Y ML 5 ¢ uansSYT Aals
e This situation usually occurs in species whose seeds have hard
seed coats, such as alfalfa, clover, and other legumes.
(A il il 5 a5l 5 sl Jie diliall sl Bale 1aa Gaas,
e In some species, the seed coats are apparently permeable to water
and gases but have such high mechanical resistance to embryo
expansion.
Ao slia elliad Lkl g ol Jadl s elall 338 53l il i ¢y sl ) il (any B
i) a5l e A€

Artificial methods of softening seed coats are widely used to
enhance germination:

1. Scarification gl 45, )b
The surface of the seed is mechanically scratched or ruptured. This
Is often done by rubbing the seed between sheets of sandpaper.
Boiall Gl Ga ol i Gash ge USiilShe s )0 mlan B33
2. Heat treatment 5__all dallaal) 43, )b
In many kinds of seed, exposure to heat, usually boiling water, for
a short time.
B a3 il ke elall GLe g 65l jall (a jailly Aallxall
3. Acid scarification (saaal) qu sl 43, )
Soaking seeds with impervious coverings in concentrated sulfuric
acid for a proper length of time.
Ao i35 i) S pall iy S0 men 8 Bhe e A2 Y D gl ol
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Embryo Dormancy

e Embryo dormancy is very common in seeds of woody perennial
plants. It is due to physiological conditions or germination blocks
in the embryo itself.

G g hall Gy @lld g3 jamall dadal) clilall )53 8 13 alS AaaY) o S
A inl) (A Y] Sliine sl das o gl

e Stratification, in which boxes are filled with alternate layers of
moist sand and seed and set outdoors in a protected shady place to
overwinter or in refrigerator for certain period.

Jall (e Aalite Sliaday gualicall eda oy Cus Gulail) 48y Hla aadinnd Lghialladl 4
¢l 3 538 Jsha o cene e 1S & Gl o) el L g s Ak )1 50l
Al Ayt 5yl 330 3
e The critical conditions in seed stratification are:
29300 (Bakati 4By pal & pllaal) LAl G gL
1. Chilling temperatures. From about 1 to 7C
o 7-1 O sl BB )L 3 )l s da
2. Moisture.d: sh
3. Adequate oxygen. AS (paus
4. Period of time. The optimum stratification time varies

considerably among species.

Double Dormancy «isbaall ¢ gSaudl

e Seeds of some species have both seed coat and embryo dormancy.
il oSy 5ol Cdle S e sl g il (a6 i
An example is redbud (Cercis occidentalis).

e In many species, the seeds contain one or more chemicals that can
block essential steps in the germination process.
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) Gl O S ST ) aa )5 AilaasS 8ole e gl (g giad o ) 61 (g dpaall b
) dplee 8 4l ) shaal)
e The inhibitor might be in: ¢S5 &) ¢San clladiall
1. Endosperm tissue (iris seeds).a_ s 533V zews
2. Seed coats 3 Dl
3. Pericarp (ovary wall). sl jlas

Some of these germination inhibitors are well-known chemicals
such as:

1. Coumarin.

2. caffeic acid.

Ol (mas g ol oS Jie A5 pma Al o) g o8 LY Gladia ay

Secondary Dormancy

e Seeds that are ready to germinate after all germination blocks are
removed can become dormant again because of exposure to some
environmental condition.

5 ASlu ) cildadie waen A1 ) aay LB 8 Jalad) [ shll manal ) (S
Al Cag I and i pail) a5 A

e Example: Exposing winter barley or spring wheat seeds to certain
unfavorable conditions, such as high temperatures or high moisture
levels, can also induce a secondary dormant.

o Jio igmadglge e g lal el mall) ol (g g3l Sl )k (i pad il
Jsad () Kl (a5 O Sy edallal) A gha 1) il siana 5l A yall 3,1 all s
S50

Seed Germination g cis)

e when can the seeds resume their growth? Jusl sl aadaiad s
W& gad

1- when seeds have viable embryos = 3_ ) (i OIS 13
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2- have all germination blocks removed s«ill ciladic e 4l ) &3 13

3- placed under proper environmental conditions of moisture,
temperature, and (sometimes) light.
(el Ulad 5350 a A a5 4 sk ) Al i a5 ke a5 13
o sl il aly a da gl AN 81 68 |aa g,

Germination can proceed in several ways, depending on the
species. clibill dilival cuwa cilay) g1 6l
1. If the cotyledons are pushed above ground (epigeal
germination) ex: pea.<la¥l die 4, yill (9 4 dalal) Cuads )l 1))
2. If the cotyledons remain below ground (hypogeal germination)

ex: bean.
Aol sy 4slal) sy 1)

Randy Moore, Dennis Clark, and Darrell Vodopich, Botany Visual Resource Library ® 1888 The McGraw-Hill Companies, Inc. All rights reserved.
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e The sequence of events during seed germination is as follows
s AV 058 el ) Elaal Jeadud
1. Imbibition of water by the seeds. stall 53l palaial
e The cells become turgid and the seed coverings soften and rupture,
permitting easy passage of oxygen and carbon dioxide.
OnnnSY) 5 ya zrans Lan ¢ i 5 daeli rnat sl dpdae | 5 ddiig LAY o
A sgs 05 SISl A6

2. Activation of hormones and enzymes. U gagll it
Gilaa WY 9
e The enzymes convert complex food storage molecules into simpler
food materials that can be readily translocated and used for growth.
Ll dgilde o) ga ) sataall aladall o 3a5 <l ja Jysay ey 1Y) o 56
aill Lgaladinal 5 Al s Lelas (S
e Other enzymes are involved in the respiratory processes, which
release energy for cell division and growth.
aluadil 4 ac L A8l sl il g ) sdl) eis Clilee s AT cilay 33) & jlis
Lo gy LA
3. Embryo growth and development. W jiais 4ia¥) sai
e The root-shoot axis (plumule, epicotyl, hypocotyl, and radicle)
grows by cell division and enlargement.
Leedomi s LAY oLl 35k e sailly saill ) sl fag

Plumule: (Al Fudl 5,00) (s sl & ganall 5 Ll sels Gaw 53Ul o 3l
Epicotyl: 4aaall sl I sl el e xiag sl ¢ 3l

Hypocotyl: L3l §58 I (3ol Gy sf) colaldl) Jad (ja xias

Radical: ¢ sall 5 sl 5aall ) seda Guw A sl

e Environmental Factors Influencing Seed Germination?
€93 byl A58 Jiigall Adlial) Jal gad) 2 La
1. Adequate moisture 488 4 5k
2. Proper temperature 4slie 5 5 s da )
3. Good aeration Alic 4, s¢’
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4. Light (in some cases)cka¥) (azy & ¢ gpuall
5. Free from pathogenic organisms ol ¥ Cluws (o slall
6. Free from toxic amounts of salts zlall (e daldl bl (e Slal)

VEGETATIVE PROPAGATION

e Vegetative or asexual propagation is accomplished entirely
through mitosis,

5 sasia ALV DA (e JalSIL in D) 5 puzaal) S o

e The primary advantage of clones is the uniformity of the member
plants. Each daughter cell is an exact replica of its mother cell.
Chromosome numbers and composition do not change during cell
division.

s s Ada IS S s e Aadlil) bl e s 58 A genill ApnluY) 5 3l
ALl oL Lty 585 5 Lo gus s g )SI dlae | 5 Y a9 s e Jua¥) ke A5
s

Clones (i3 il e aaslill i) ) jals oo Laila g cgond  Sad

Mitotic cell division produces:
1. Adventitious shoots are those appearing any place on the plant
other than from the shoot terminals or in the axils of leaves.
A8 k) ol paill oo calall b S ol 8 et a5 iis ) (5 il g senll
A8 gl Loyl A salixal)
2. Adventitious roots appear any place on the plant other than from
the radicle (root tip) of the seed or its branches.
Grde s iy bl )il e lae il A ol ol 8 it a5 sl )l
P
Adventitious = 4xkad &5 Glall e e ja cllia o) et Lgild dlealdl o2 Cada 5 La
3aliae pe (glalia 8 g jlh (5 )3 & sana gl A jUa H5da (58T 3] 5 HESY) Sl
b S ) el Al (31,5590 Gl ) A A jUs ) sda ) seda Jie ¢ clall
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e Callus is a mass of undifferentiated

and proliferating parenchyma cells.
dpandi pll LA (e 8 julalia jue ABS &

e \egetative propagation is used primarily for woody perennial

plants that are highly heterozygous; that is, those that do not "breed
true" from seed.

ABlaie ye) 5 yamall dyuiall clall 5V aliall 8 (5 juadldl ISE) aadiay
Ay Zlias a2l e M JS0 AKE" Y Al @l g ¢(cliad)
emia D IS g AT 5k

e Heterozygous = Gg :Jis ¢80 ne i clinll Jilaia pe

e Homozygous = GG, gg :Jie ¢ & cliall Jilaia
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e Cultivated clones originate in two ways: 3_iSall clibdl) J gual A La
Tl JLad) oy S g byl
1. The usual way is as seedling plants that some person recognizes
as having some superior qualities and proceeds to propagate
vegetatively.

For example, the world-famed Golden Delicious apple.

15 il e e (add Lgale o ety 31 il Jass a salieall 5 1Y) 45, L)
: Loaad la 35 Ja Tay g ol ciliall (oaey

2. The second way clones originate is from mutations. A single
bud on a plant may have its genetic makeup altered during cell
division so that, as the bud grows and develops into a branch,
one or more of its characteristics differs from those of the rest of
the plant.

aal g (Al ae s ) S Sl ey Bl jakall (e (4 A0l 4G bl
¢ 8 ) skaig act Ll saiy Ladie 43f dmy (g glad) aludaV) ol bl e
bl Ay Aalall el e acailad (e SIST ol Baa) 5 Calias

For example: The desirable pink-fleshed Ruby grapefruit originated in
1929 as a mutated branch on the Thompson Pink grapefruit. < s_su )
Canseal s EaY L i 0 5 Claaeall el ¢ 15 (e g si o & jelas jila e 3 e
Ause yall Clicaeall sl e g iy all 3 ad

e Some mutation disadvantages: < skl bl
1. Deterioration of the clone. gl & sl&

2. Chimeras genetically change only a portion rather than the entire
ShoOt. ALeSl culll (sl 5 ad aal 5 ¢ 8l Chasy Jual) Jaadl

e Disease Problems in Clonesi: sy gl & dud sall JsLial)

1. Clones can become infected with systemic viruses and
mycoplasma like organisms that are passed along to the daughter
plants during asexual propagation procedures.
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Al sl 4 Hlead) il s il cia D) HUESY) e daalil) cbilal) ol o (S
eSS Alee oL s gl bl ) Jis 35 ) gladally dgal)

2. Virus-free seedlings can be obtained in many species by seed
propagation because the virus is not transmitted through the
embryo.

D) SiSE 5k e )Y (e dpaedl 8 il sl (e A NS e J seand) (S

B Cpin ae JEE Y sl Y (Alad) oda 8 UL ST iad) il
Procedure to eliminate viruses from clones o3& (s paliill LiCey (ius
WMJSISSS\ Gk e JRLE Al Gl g udl)

1. Some viruses can be removed from clonal material by heat
treatment at 37-38 oC for 2-4 weeks or longer.
38-37 xie Ayl jall dallaally Aol ol gall (o Gl 5 ) (lany A1 ) (S
S gl ald 422 304 4 gia da
2. Shoot-tip culture. In virus-infected plants, the terminal growing
point is often free of the virus.
aill ddadi () 5S5 La WILe a5 pally liaall LN & il (8 kel oo ) 43 )l
ol a1 (e s 3 a1 g il b Sl Tan) (a5 il (e Al il
(O aiuly a5 2aas oA ()Y

Apomixis

e Apomixis is a form of asexual propagation because there are no
union male and female gametes before seedling production.
Caaladl 5 5 SA Cumaladl cp dail am gy Y A5Y win D) SN JIKET (e JSE 5

Dl ) Jad s 5y

Example: citrus seeds

e in addition to the sexual embryo formed through the usual
pollination and fertilization processes, embryos also arise in the
nucellar tissue.
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ek alieall a5 slill illee A (e O sSial) usialdl Giad) ) A8
(555 il 3 Wl Y
e The nucellar embryos, although developing in a seed, are exactly
the same genetically as the mother plant and thus maintain the
clone.
W1y s Y1 Al Gl Jilas Lal ) el & ) odati Ay g gill AaaY1 () e a2 ) e
Flatin¥) e Jadlas L
e Such seeds can contain several nucellar embryos. Thus, several

seedlings are obtained from one seed, a situation known as
polyembryony.

paall e Jpanl) o ¢ Jullg Ay il Aia¥) e sl o sl oda (5 gias o (S
AaaY) 2 anly Copad Al a5 Bas) 530 e N (e

Propagation by Cuttings

e Cutting propagation is a vegetative method widely used for
propagating herbaceous and woody ornamental plants and, to a
much lesser extent, fruit species.

Gl JESY aul 5 @i o padid (4 pad) dpuinl US) 45 )k 0 Jaally il
Ll (S 48Ul o) il (oamy 5 Al 5 dadial) 43y 3))

e A cutting is essentially a piece of vegetative tissue that, when
placed under the proper environmental conditions, regenerates the
missing parts—roots, shoots, or both—and develops into a self-
sustaining plant.

23 danlie Ay CagHl 8 Caraza g 1) 3l Alall dasY) (e dadad ulul) & g8 Jid)
13 el Bl el ) gt g - Lagal€ g cac ol sl ¢y oaal) - 5 gidall o) 3aY)

Cuttings can be classified according to the part of the plant from

which they are obtained: <l ¢ 4da @Iaf 4 Glall Iely Jial) Ciibuad (Say
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Type of Stem Leaf Leaf-bud Root
cuttings cuttings cuttings cuttings cuttings
Diffenetion | already have | have neither | have abud | must
Lei s terminal or | buds nor at the base | produce a
axillary roots — of the new
buds— must | must petiole — advenitious
produce a produce must shoot.
new both produce a
advenitious |advenitious |new
roots. shoot and advenitious
root. roots.
pcl Ll | ael gl Gad | (Ao nled| ol
byl sldd k| — s V| sl sacl ] (5 il ¢ e
Oy e | i o) OJom— | aalh
Dss | Laadlyac) p 1 D53 i
Buaa 45 jla s 45 s

Plant species and cultivars vary markedly in their ability to develop
adventitious roots, some plant cuttings:

SAladl) Jaall 46 jUa jgda ekt o cliludl) Cilial Ali8 (alids

1. Root easily. 4 e s lean
2. Root only if the influencing rooting factors are carefully observed.

‘):m;.\ﬂ '&jé;..q dn\ja_.\ Jasd J.J;S
3. Root has never been developed.)a) )3y

e Origin of Adventitious Roots in Stem Cuttings . 4 Ul sl juaa
dBLu) Jaal)
1. In stem cuttings of herbaceous plants: adventitious roots
generally originate laterally and adjacent to the vascular
bundles.
Dsbaas ils IS U gas dpaa pall sdal) Ui edpudal) il ¢ g3a
Agle S o Al
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2. in cuttings of woody perennials: the roots originate in the region
of the vascular cambium, often in young phloem parenchyma.
Lol A Gle ¢ dle sl a sl dahia A ) sdall Lasi b jasall llal) Jie 3

Bl elalll 28 dpands )

e In each case, the new roots are in a position to establish a vascular
connection with the conducting tissues of the xylem and phloem in
the cutting.

& Sle s Juail oLl (e LeiSay mda s (S aaall ) sdadl (S5 s S &
il 8 elalll y Cadiall Ala gall daiY)

e Factors Influencing the Rooting of Cuttings (2 s Al Jal s

rJiadl pdad

1. Source of Cutting Material: il (s Jiall jaaq

If the cutting material for woody plant species can be taken from

the young, nonflowering plants only a few years away from a

germinated seed, rooting will be much better than when the

cuttings are taken from old mature flowering and fruiting plants.
38 3all e el 3 prall LA e AdAd) cblall Al A4 (Sl (e S 13

Al 3 Sl il (e lialiadl) 387 25 o) Laa S5 Juadl () oS yudaill )

2. Time of Year the Cutting Material Is Taken s Al (o i gl)

dl8al) dgd dA)

e In woody perennial plants, cutting material can be taken at any
time of the year: (e <5 sl 3 Jaall 331 (Say 6 janal) dppidl) i)
Al

a. Hardwood cuttings often root best if the material is gathered
in late winter (dormant season).
Al o) sl e 2313 Jaadl | sda biall LEAY) Jie o8 L Glle
(dj.a;l\ s 94) il
b. Softwood cuttings usually root best if taken in the spring
shortly after new shoot growth has attained a length of 10 to
15 cm.
8y aay a I 3 Ladal &513) Juadl | Haa Al LAY Jie () 5S5 LaSale
15 ) 10 Oe sl Jsb ) paall &5.33\ Jsh Jpay b uag
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c. Semi-hardwood cuttings are best taken in midsummer after
the spring flush growth has matured somewhat.
saill A g Chnal) Caiatiie 8 ddall and QLEAY! Jie 22 Qi) e
(2 gaill
e Herbaceous cuttings can be easily rooted any time of the year,
especially when succulent.
Lobae 05S Ladie dala diall (e iy (g A A ggan Apndiall Joall jodad (S
3. Etiolation
It has long been known that stem tissue developing in complete
darkness is more likely to initiate adventitious roots than tissue
exposed to light.
b O e all e ualall 2SN 8 s ) Ao 2l AasY) G Cag yrall (e
o swall A prall Al (o SH 25 5la 15 530
4. Treatment of Cuttings with Auxins
Auxin (indoleacetic acid [IAA], indolebutyric acid (IBA), and
naphthaleneacetic acid (NAA)) stimulated the initiation of
adventitious roots on stem cuttings.
OpaS sl s (LSl gxi) (mes [IAA] i sisad g3 (mes s ¢ (IBA) Gaess ¢
gl (NAA)) bl clalisd e 4 jall 5 hall oo
5. Misting
The primary purpose of misting is:
a. to Reduce transpirational loss of water by keeping the cutting
cool. 325 ) Ao Laleally il Cuuy lall 288 (ga 2a1),
b. Prevent dehydration by keeping relative humidity near 100
percent around the cutting.

2Bl J52%100 (e Al Al 4 sl )l e Lliall 5 jla e aléal) ai
6. Bottom Heat in the Cutting Beds

To force rooting at the base of cuttings before shoot growth starts,
it is advisable to maintain temperatures at the base of the cuttings
at about 2411C or about 6[1C higher than that at the tops of the
cuttings, 18.5C1C.
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Gl e Blially mas) o3l gai oy o 8 Jiad) 32c8 3 jdail) Guéacd
LAL‘L)SAQ\AJJ6‘;\PJXL)&%JJ24LA\PJ¢Gbkﬂ\ﬁlc&d.moj\)aj\
:\_1“)3.44;)&185 cds:d\(uaﬁuﬁ'édj;}d\&ﬂhw

L ayering & i)

e Layering is similar to propagation by cuttings except that, instead
of severing the part to be rooted from the mother plant, it is left
attached and receives water and nutrients from the mother plant.

@Y1 Clal) a0 yp3ad 3l yall ¢ el Juad (e Yoy sl V) Jaally S a8 il 4y
AVl (e Badiall ) sall g elall ol 5 Slaie 4S 53 3

o After the stem piece (layer) rooted it is cut from mother plant and

transplanted to grow independently.

AN .
‘Mj W ' % A
e Layering procedures: B B
1. Tip Layering & /b 28 y W oz \ J:
2. Simple Layering s 3 53 e T W
3. Mound Layering JS& Je) oSl 28 5 0¥ 25, ‘; - t
4. Air Layering 5 s 2 ji E Y

Grafting and Budding

e Grafting and budding are vegetative methods used to Propagate
plants of a clone whose cuttings are difficult to root.
Lelic Lgia Jie 38 Caramy Al il JESY leaiing iy yha Laa ac il g agedaill

e Make use of a particular rootstock rather than having the plant on
itS OWN roots. s s> (e lill & 5 e Yoy Gara 3 ()5 1 aladiiul,
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e Certain rootstocks are often utilized J sl s3a 22a%.3
1. to Obtain a dwarfed plant. (paall 3_a) 4 i Sl e J gasll
2. to Give resistance to soil-borne pests.

Graftlng agdail)

Al Ll ) S e glie sllac |

e Grafting can be defined as the art of joining parts of plants
together so that they will unite and continue their growth as
one plant.
ek g 2aE Gy Lre il (e o)l aca i 4l e apedaill iy g Sy
Aaly GliS b ga A
The scion is that part of the graft combination that is to
become the upper or top portion of the plant.
Lﬁ)hi\ cﬁ\w@ﬂ\ﬁ@\%%}&;ﬁ\&ﬁﬁ#\
bl (g
Usually, the scion is a piece of stem tissue several inches
long with two to four buds).
A=) A )l ) 0l ae L] Bae gl gha Le Bale
If this piece is reduced in size so there is just one bud, with a
thin layer of bark and wood under it, then the operation is
termed budding.
438 A5k ae cdadd ) g ac o @llia () 5 Cumy dadaill 028 ana (il a3 13
2 Al (eand dplaal) (8 clgiad uddll 5 lalll e
The rootstock is the lower part of the graft combination, the
part that is to become the root system.
g sl e aalaill Blae A4S 55 (g ) e Al 58 (Jeal) o) H3a
REBSEN] allas rans sl ¢ 5l
Grafting is used to J asdaill adiie,
1. Change the fruiting cultivar in a fruit tree or grapevine to a
different one (top grafting).
axkaill) Calise & 53 ) caial) o AgSLaN B s 3 jaiall Caiiall sy
(g5
2. Repair the damaged trunk of a tree (bridge-grafting).
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(‘).uaj\ M) allal) 3);..1“ &.A; Cmms‘

3. Replace an injured root system (inarching).
Lo G yas liaad) Haall Al Jagi)

e Standard methods of grafting and budding s asdill 3k
S Al

e Grafting
1. Whip Grafting
2. Cleft Grafting
3. Bark Grafting

e Budding
1. T-budding
2. Patch-Budding
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Healing of the Graft and Bud Union < shal) ;

1. The cambial layers of rootstock and scion are brought into intimate
contact.

2. They are held in place by wedging, nailing, or wrapping so that the
parts cannot move about or become dislodged.

3. Then the graft union is thoroughly covered with plastic or cloth
tape or, better, by grafting wax to keep out air.

4. The union heals by callus production from young tissues near the
cambium layers of both rootstock and scion.

e Temperature levels must be conducive to cellular
activity—generally from about 101C to 30LJC and no dry
air must contact the cut surfaces because it would
desiccate the tissues.

- lal Llall e sl ia s ) adl da ) il siie 55 O Gang
alall ) sl (Sl o e Vs A 45 5330 st da 2 10 (e
A Cainy 38 43Y de glaiall mhanY!

e Healing usually takes about two weeks and must be
completed, with vascular connections made for
translocation of water through the xylem, before the buds
on the scion start to grow and develop leaves.

COba o)) Jaa 55 e e sand () s AW alaill 3y La Bale
8 g3 gall ac | yall Tasi () U ccadial) sans DA (e olaal) Jial dle )
B yshiy saill b aalall e

Limits of Grafting

The partner (stock and scion) in the combination must have some degree

of botanical relationship—the closer the better.

Juadl IS 1 IS LS - Al Al (ge A a3 e Jua¥l g aadall ()6 o o
(Sl g 5 i)
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Case Rate of success Example
Scion Rootstock
Same family but different A few cases have Common Deciduous large shrub
genera completely sweet or- trifoliate orange
Aaline (puliad o1, Allall e successful ange (Poncirus
ColS G yoaey (Citrus trifoliatd)
Lalad daals sinesis), a
large
evergreen
tree
Same genus but different Many such graft Almonds Peach seedlings (P.
species combinations (Prunus. persica)
Aabis e g V1 OS5 Caiall will not unite dulcis),
Gle sena (e 22l apricots
e sl (P.
A sda & 5 0l armeniaca
~ )
Different cultivars (clones) Almost 100 percent Jonathan apple | Any other apple
within a species that the graft tree cultivar, for
£ sl Jala (Fludind) dalia. Calial combination (Malus example, the
will succeed pumila) Golden Delicious
<= 100 o= i La (Malus pumila).
S
Per= sl
Tt g5 el

Graft incompatibility
-Inompatibility in grafting is the failure of two different plants, grafted
together, to produce a successful union and to develop satisfactorily into
one composite plant.
Dokl 5 mals alad) Z LY ae (ae grdae ¢(piline (il JS8 g apadaill 8 38 gl aae
sl o )
-The causes for graft incompatibility are little
understood There is some evidence, however, that
in certain graft combinations one partner (scion or
stock) produces chemicals that are toxic to the
other, killing the entire plant.
(3 aa s )5S dasgia e apadaill (380 53 ane o
i O S Sl amy 4l e A1 (s cllin B, O
AN Aabes AilaasS 3l sa (JeaY) ) ankally sl o] g
ALl il g ) gamlen o O
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Other Plant Structures Providing Natural Propagation
Methods

1. Runners 4 ol  glwd)

Some plants, such as the strawberry, grow as a rosette crown (shoot-root
junction), with runners (stolons) arising from the crown. New plants
arise from nodes at intervals along these runners.

J}@Jat,q c(ggjh_g)a;ciaM)LJJ}CudSﬁés Al o) Hal) Jia Bl oamy gal
Gl o2 Jsb e iy e adall (e saan caliln Las 2l G (O ) si) Al Gl
(o) (353 s Lily jai) A jlal)

The strawberry runner plants can be dug, packed in polyethylene-lined

boxes, and placed in cold storage (-2[JC) for planting later, usually the
following spring.

2. Suckers

Some plants, such as the blackberry and red raspberry, produce
adventitious shoots—or suckers—from their horizontal root system.

These individual shoots with a piece of the old root attached can be dug

and replanted.

(‘LL‘-’U“‘LS,)LL’L;’)‘A;&W c)u‘\ﬂajﬂ\qu“!\ d:\ld\iajﬁdhc&uu\uauéﬁ
(sl it gati Ll e LSy 4y jlall Gludl 4ni) | S88Y) s jda

3. Crowns

Many perennial plants exist as a single unit, becoming larger each year
as new shoots arise from the crown of the plant.

Vegetative propagation of such plants consists of crown division—
cutting the crown into pieces, each having roots and shoots, and
transplanting to a new location.

Edgi;e.s:\).)‘)}@_lécne\cdS):\Si@mBJ&A;\jBAAJSEM\QUM\QAQM\ A ¢
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Propagation Using Specialized Stems and Roots:

A number of herbaceous perennial plants have structures such as bulbs,
corms, tubers, tuberous roots, or rhizomes.

Dsdall g ¢ clisall s e il oSy cJlary) Jie JSLa Led dandiall 3 panall ULl (e 22

a3l Sl e Al

These structures function as:

1.

Food storage organs during the plant's annual dormant period.
ccball 4 il & oSl 3 538 A aladall (5 545 eliac

. Vegetative propagation structures. s _»=all Sl cas) g,

In bulbs and corms, the newly formed plants break away from the
mother plant naturally. This type of propagation is termed separation.
ernb IS Y1 alall e Bas A5 bl Juadii ccilay SH s Juady)
aadlly JLEBY) e g il 10 ey
The remaining structures—tubers, tuberous roots, and rhizomes—
must be cut apart; this is termed propagation by division,

email) 3y yla e SN an 138 ¢ e gl 5 A all ) saadl 5 el jall W
MICROPROPAGATION (TISSUE CULTURE)

Micropropagation is defined as growing very small pieces of plant
tissue on sterile nutrient media under aseptic conditions in small glass
containers. These small pieces of tissue are called explants.

daline Lok 8 ddine Ay Lailu s o Alall AV (e 3 5 ke skl de) )
LosElS)) A (e 3 yprall adaill s34 andi 3 s dpala ) Qi e S

The explant may develop masses of callus by continuous cell
division. From these callus clumps, roots and shoots may differentiate
to form new plants.




Principals of plant production Juman shnaikat

Different parts of the plant can be taken as the explant:
3L Gl i) (pe Adlisa o Jal Jlide) ¢Sy
Entire seeds 4kl< 5 Al
Embryos 4y
Shoot-tip (s masll g seaall & Elull A
A piece of stem/root/leaf tissue gesi ) 3l o) Slull (e e ) dnlad
a3l
5. Pollen grains &l s

W e

Lo -

Intermediate ratio Low auxin to cytokinin High auxin t"o cytokinin
callus formation) ratio ratio
( (shoot formation) (root formation)

Figure 2.1 The effect of different ratios of auxin to cytokinin on the growth and .
morphogenesis of callus. High auxin to cytokinin ratios promote root development, low ratios
promote shoot development. Intermediate ratios promote continued growth of the callus

without differentiation.

BIOTECHNOLOGY
Biotechnology is the management of biological systems for the benefit
of humanity. 4 &l ~llal 4aa o gull a5 o) o 4 gaadl L ol <3l

New biotechnology developed advanced genetic engineering techniques
(the management of biological system at the DNA level).
o> sl aUail) 5 513)) dasie A5 5 Ausia Ly saaal) 4y o) L 5l i) <y 5k
(35 el (5 giua e
Genetic engineering complements but does not replace traditional
breeding techniques.
el Ja3 Y LSl Ayl dy il UL (s 480 ) o) Al
Because the genetic code is the same for all DNA-carrying organisms,
DNA from one organism can be utilized by another, even though the two
organisms may be biologically very different.
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CSay 55510l (meadl Alalall dpaldl IS aread Lewds o Al 5_adll (Y 15k
38 il G e el e ¢ AT S Al g s IS (e 5551l (aeall alasiil
A sl gl Aalill (e s it (U 55

Genetic engineering enabled plant scientists to introduce many plants
with foreign DNA that gives resistance to insects, heribicides, certain
environmental stresses, or other traits. Such organisms are commonly
called genetically modified organisms (GMOs).
@A)y yall (55 5l (mand) Cald LA (pa ppaadl JLA) e Ll slale 41 5l digh cuiSe
038 a5 AT Cilaws sl Al Lo srall (amy sl aliie V) Sl sl @l pdall A glia  aey
(G5 Al IS G sale i<y
Examples of modified plants Haa cbils e AL
Two of the most commonly found GMO crops are those designated
as
Bt® plants means the plant carries a gene from the Bacillus
thuringenis bacterium. The gene generates a protein that is poisonous
to some insects that feed on it.
Round-up Ready® plants are resistant to the herbicide, Round-Up®.

By using Bt® and Round-Up Ready® plants, farmers have been
able to: e ¢ Gge ol jall (S ¢ Ll oda aladiuly
1. reduce the use of chemical pesticides.
Ao slasSll Clagaall alasind (e 2all
2. implement tilling practices that reduce soil erosion and improve
soil quality. &l 83 g Cpent s & il JSU (e U 1 &5 jad) e jlea s

A type of rice has been developed that carries the genetic information
to produce beta-carotene in the rice grains. Beta carotene can help
prevent blindness in children and reduce the incidence of childhood
blindness in underdeveloped countries where rice is a dietary staple.
DoY) Cn A O g IS U Y A1)l e slaal) Jany 5OV (e g i shai
sie gaally Alal) Q55 JULY) sie anll (g0 RSN 3 (550 Uiy se by of oSy
RBAY
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Chapter 6: Photosynthesis & Respiration

Photo = light
Synthesis = to make
Photosynthesis = Process in which plants convert carbon dioxide
and water into sugars using solar energy.
) el s G e SN 2T G i gaty il Led a5 alee (A 1 peal) oLl
Apsatl) 28U Alaaiuly 45058 3 e 5 il S

light
(102+ HZ() """" S— C{H20)+' (—.)3

sphotoautotrophs = organisms that make their own food Wils
do2al) 4113

*Almost all plants are photoautotrophs, using the energy of
sunlight to make organic molecules from water and carbon
dioxide.
eovnat] dpnadl) ALY andid ol el 4500 s o clilall Qled
O SN sl G elall (g A g KU LSl

*Photosynthesis occurs in plants, algae, certain other protists,
and some prokaryotes.
Al S 5 ) s s b)) ecdladal il Caaay i gl o)
s

*These organisms feed not only themselves but also the entire
living world.
G301 Lol o 13a0) 35 Al ) ge (pa Amial L o Jadh (2% Ll oda
el
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Photosynthesis by green plants and algae provides:

@uﬁﬂ‘_’.‘s Jaza g lladall g o) padl) Ql..\ﬂ\:\.hu\\ggeigg.’i‘g.«bl\ sl
1- Energy and organic carbon required by living organisms.
2- Oxygen required by aerobic organisms.
A sedl LS aaling (53 CpanSY) o
3- Fossil fuels needed for human activity.
Aol cldaliall 2 U1 5 ) saa ) 2 gl as

**Photosynthesis is the largest scale biosynthetic process on
Earth.
**Only about 5% of the radiant energy provided by the sun 1s

used directly in photosynthesis.

Alee 355800 Geadl La 8 ) el 281 e 1 75 D sm oot o
(sl Jaddl

RVRVRVRIVRAIR

Where does photosynthesis take place?

In chloroplasts ¢! _sasll Cilaiudlll JalaChloroplasts mostly found in
the mesophyll layer

o) el g 81 Gmn g 315W1 8 i s peal) Ak Jaay o) jumil) DUl 2

||
‘ Cuticle Ovler

Epidermis

S& "“: il tMesophyll membran

. P~ Vascular -

A bundle Thylokoids
Bundle .
\ Stoma sheath Chioroplast diagram
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Photosynthesis involves two process: (lisdas Jadd (J sall gLl

The light reaction The carbon-linked reactions (Calvin
420 gaiall Ciic L) Cycle)
(u.‘l.rls. EJJJ) jgdj.!_)ﬁ| S AR
in thylakoids in stroma
o il calsivaslll 8 3 SO Jaly 3
daalll b
Split slwai] H20 and Release Js3 s 02 | Reduces CO2 to sugar using ATP and
Reduce S NADP+ to lehigd g NADPH
NADPH oIl tehasay (52 S sl 3B A0S e Iy
Generate 246 ATP from (=ADP by alaiiuly il K5
photophosphorylation <l il s ATP+NADPH

g guiall § yieadl

RRVVVRIVIRVD
C4: plants are adapted for life in particularly dry environments or
seasons of the year, utilize variations in the usual photosynthetic
pathway for fixation of carbon dioxide, plants have a special anatomy
that concentrates CO2 in special areas of the leaf that allow CO2 to be
fixed more efficiently.

(s LAY axdinsd s i) anl sa 5l (ald JS8 Adlad) cilind) 3 sladl clilall oy
oala Liag 55 LS 5 elliag clilall sda ¢ s3SI 2l 56 il alinall i guall sl
Mi@u%@daﬁjﬁ\muu@ugwﬂ\qgusig,_ats);s)zg;@

BelaS S| IS5 o 5 S

The C4 mechanism is found in tropical grasses such as corn, sorghum.
i )N 5, g5 e ) giay) ey

They are called C4 plants because:

1- CO2 entering the leaf is temporarily attached to a three-carbon

organic acid making a four-carbon organic acid.

2- The acid is shuttled to the special areas and the CO2 is released at the
areas where it can be used efficiently.
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The CAM plants: are plants that adapted for life in particularly dry
environments or seasons of the year, CAM plant are water-storing desert
plants such as succulents, cacti and pineapple.
oY s il jluall Jie e lall 45 3 clils
the CAM process also attaches CO2 to a three-carbon organic acid, but
this time 1t happens at night when the stomata can open without extreme

water loss.

RVRVRIVIVRVR

Factors Affecting the Rate of Photosynthesis:
1- Light quality (wavelength (4l Jshall) & gl 839,
*Light is absorbed by pigment molecules. <l ja ddaul 53 ¢ guall (aliaial &1

Glruall

*Chloroplasts contain pigments Cluall 032 o ) puadl) Ciadudll g giad:
(chlorophyll a, chlorophyll b, and some carotenoids) that absorb mostly
the red and blue 488 (3, 5¥) 5 s ¢ suall (aiai Cilasall o322 portions of the
visible wavelengths spectrum and reflect the green portion O sl (sSa3

Yl

*light is collected primarily by chlorophylls 4lau) s 4abiaial s ¢ guzall
Ji 55l pigments absorb light at a wavelength below 480 nm and

between 550 and 700.

2. Light intensity ¢ sl 304 (the amount of incident light energy
absorbed by the leaf(<bil) Lgaiay Al 4 gual) 48Ual) dras,

The effect varies with different plants:

Sun-loving plants Uil
s el nJThicker,
smaller, darker green

.Shade-loving plants <y
: JBl des<Thinner and
larger in area, lighter

green

Intermediate :law e

require high light
intensities to grow well
(corn, potatoes, sugar-
cane), 4afl yo ¢ guin B2k mliady
3 EJ..."IH e oo S0 _3.4.15
DSl Crad g Uslnaall

do not grow well in high
light intensities (dense
shade of the forest floor,
useful as house

ornamentals). JS& geidy
Byl Belial 8 um

grow well in moderately
intense light
Beliia¥l (& da S gl
LAdaw g1l
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Light compensation vs. saturation point

Light compensation point Light saturation point
¢ guiall Jolal Adads o gl $Lasy! idaks
is a light intensity at which the plant is said to be light saturated

photosynthesis and respiration rates are | when further increases in light intensity
equal and net gas exchange is zero (CO2 | increase photosynthesis little or not at

is still exchanged). all, (S guiall slill OYaae = uddll Y das
& gaall :é}hﬂ oLl g;_iﬂﬂlm.o“ & gudall
o] 8 llgtuad]
**[Light compensation point of e .
sun plants is higher than shade 20— — >

plants.

10 - '

**Light saturation point is
variable and depends on CO2

1 ) W a Laas Light compensation poin
concentration aial g Luiy) ddass / ght compensation point

(CO, uptake = CO, evolution)

Photosynthetic CO, assimilation (umol m2s™!)

. T RN - (] [ o e s e Yo e i il i e S i i i i Skt i i s
(0580 s 6 58 5 e /
/ Dark respiration rate
-5 -
—increases as the CO2
. . 1 A A 1
concentration surrounding the 0 <09 90 N o A0
Absorbed light umol m< s~ ')

plant raises.
3. Carbon Dioxide

The carbon dioxide compensation point is the carbon dioxide
concentration at equilibrium such that the amount of carbon dioxide
evolved in respiration exactly equals the amount consumed in
photosynthesis.

8 ASlginall 4paSll = i) b G g ySI 2T 6 <= (50 S0 ST 6 Jalas A
(2l Jiadl) dplee

Increasing the CO2 concentration in a closed system, such as a sealed
greenhouse to about 0.10 % approximately doubles the photosynthetic
rate of certain crops.
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How can we increase CO2 concentration around plants 334 (Say i
lail) Ja Gse Sl s A Apuad?

1- Applications of organic matter in the form of crop residues or green
manure crops to the soil tends to increase CO2 levels in the atmosphere
above the soil.
G i il e pead¥) slend) Jualas 5l Jualaadl cililig JS5 8 4 suanll 3 5all
Al (358 (5 sl GRS agusT S il sisa 330

2— In greenhouses, the use of horizontal airflow fans (HAFs) increases
airflow around plants and exposes the leaves to a constant supply of
CO2. ;
il J g o) sell (3835 (pe A88Y) o) sl (3835 = gl ya alaiid 4 dhaala N gl
s S 20T 6 e il jaadd Gl 5Y) G m s
4— Heat
Temperature affects all biochemical reactions of photosynthesis.

i sl Ll Aulaad 2y guall Ablas€l el asan e 3 jall da s i

Rate of photosynthetic activity approximately doubles for each 10 °C
increase in temperature for many plant species in the temperate climates.
51al) cila a4 sie cilaja 10 8345 JSI G 5 saall Jiiaill Il Jane i Ly
Alviall clabiall 8 4ol &1 691 (e a2l
S5S— Water
At drought (low soil moisture and hot, drying winds), plants often lose
water through transpiration faster than their roots can absorb it. This
causes:
Ll il 5865 Lo Glle o(A8al 5 5 ) Ul 5 il 4 sl y Gaalisil (o)) Caliall 3
s 0 Aualiaial b ) sia ankiisi las gl 3 seay iil) DA (1

1- The stomata to close and the leaves to wilt temporarily.
e S Gl 5Y) daliy el 33le) oy
2- the exchange of CO2 and O2 is restricted.
e Jaas 2
3- a dramatic drop in photosynthesis.

(sl Jiiaill e aliss)
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Respiration ¢ siad) (diill;

1— is the biochemical process in which the cells of an organism obtain
energy by combining oxygen and glucose, resulting in the release of
carbon dioxide, water, and ATP.
panll D8 (e 8L Lo Al ASH LA L Jeant 3 3 gual) 3ibas] dulaal) s

AUl g slall g ¢y g0 SN ] 36 3] ) (52 Laa 35S slall g s G

2- Respiration is the conversion of carbohydrate into energy-rich ATP:
Carbohydrate — ATP
3- Respiration is a biological oxidation-reduction process.
Jiials asliddee a5

4-respiration is the reverse 4xSe 4ilee of photosynthesis s gall sLull,

s geal) i) PARIPA

C,,H,,0,, +12 0, + 13 H,0 — 12 CO, + 24 H,O

Metabolism o) Llee= anabolism sl llee+ catabolism aigl) cbles

Photosynthesis. gl £Usl) = constructive mechanism sUs &les=
anabolism reaction.

Respiration ¢ #i)) («dilll= destructive mechanism a3 dles=
catabolism reaction.

-catabolism and anabolism reactions are termed collectively
metabolism.

Where does Respiration take place?
in Mitochondria
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Respiration has three phases s 3 («dill) Ja) 1o
1- Glycolysis. a3l

2- The Tricarboxylic acid (Krebs) cycle. 4IS 4dla
3- Electron transport system. <U s y3SIY1 JEs) aUas

Translocation of Sugars <l Sl Jai

Sugars primarily sucrose, that are synthesized during photosynthesis
move throughout the plant through phloem tissues.
@A;&LM@M\(M:."\‘M“ JUA Lemaiiad "eigcjjjiud\wu?jjag)&d\
clalll Aol DA e bl gl

Source Jyaall LYA;
Any exporting region that produces photosynthate above and beyond
that of its own needs.
O el IS s slall il dlae (e 4003200 0 gall 2] e Jard ¢ ypaai dihia g
Cangl) LAY 1 s uaay o 68 alall Lilalial

Sink gl 404
any non-photosynthetic organ or an organ that does not produce enough.
photosynthate to meets its own needs. ;
LA (e e)3a0) )il o sk calall Lgilalsial S e)3a)) sl Y sume i 4a gl
JMAS\

RRVIVIBVRIVR
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Chapter 7: Soil and Soil Water

What is soil? 4l Al

Soil 1s the unconsolidated cover on the surface of the earth, Soil is
capable of

supporting plant growth.

&M\ﬁpd&&u}ua)y\@ﬂ&u;busﬁjbsMﬂ‘

Soil is made up of: .(x 4l ¢ oS

1- mineral particles 45%. Ol Sl
2- organic particles 5%. 4 gac 3 g4
3-air 25%. ¢ &
4- water 25%. ¢

Functions of agricultural soils: 4,1 4l ddd g

1- Anchor plant roots <l ) gda s

2- Supply water to plant roots slalb Gl g 34 3

3- Provide air for plant roots bl ) sdal o) sgll yd o

4- Furnish nutrients for plant growth . 3l gail 400221 jaliall yé &

5- Release water with low levels of nutrients s sise o2l xa slaall a3
alial

Soil Components :4: il <l g<a
1- About % of the soil volume is solid particles 50% (mineral particles
45%,
organic particles 5%) Isall 5 Galaall Jie dbia 3l ga yiay 4 Jill aas Caad Jiss
40 ganll
2- About Y5 of the soil volume is pore space 50% (air 25%, water 25%)
el @ e 3 e LAY Caaillg
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Soil Physical Properties

Soil texture 42l (wals: The mineral part of soil consists of sand, silt,
and clay particles.

*The amounts of each size particle determine the textural property
of the s0il 42l (uala 2287 4, 31 8 40U alaal¥) ¢ra JS 43aS

1— Coarse textured, loose <lulaia & 5 A (uele D134 5 (more sand, less
clay)

2— Fine textured, heavy 4L 5 acl el I3 4, i(more clay, less sand)

3— Loamy (more even mix of sand, silt and clay s Jue )l (e 4 glusia 4aS

Soil property Textural class
Aol ilaad, . ; .
A e Sand i Silt <ol Clay i
Size aaall 0.05 — 2mm 0.002 - 0.05mm | Lessthan 0.002
I
Aeration 2 53l Excellent Good poor
Cation exchange Low Medium high
J.uau.nﬂ (_j..‘ll_ﬁ
Drainage i yab Excellent Good Poor
sluall
erodibility Easy Moderate Difticult
Permeability Fast Moderate Slow
Idlendll
Warming (paddl Fast Moderate Slow
Water holding Low Moderate High
oLl Jaliia Y|
Tillage 4l )l easy modirate Difficult
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Soil Structure 4l S ji: The arrangement of sand, silt, and clay
particle to form larger aggregates <l ja JS& Gludl g cplall g Ja ) (g Jandall)
BomS 4y

*Organic matter is the glue that holds the aggregates together
Lo e B yill iy sl 2 4 gumall 30Lal) e L

[ arge pores (spaces) between aggregates are filled with air in a moist
S0iL. Akl 51 8 o) selly Aiiaa ¢) 555 A 1 iy 3 5 Sl e

*Small pores are filled with water in a moist soil. Even smaller pores

inside the aggregates (not shown) are also filled with water.

Ailiaa a3 A4 pall e g lan 3 juall Cile jall s elally dillaa (K53 puaall ile) jall
slally

*If the individual particles are arranged in small aggregates with rounded
edges, we speak granular structure. This is very desirable for plant
growth. It provides both large and small pores.
slall i b 53 ysraall 53 Sl cule ) Hall 58 68 Cum il 4 il o ) Juzadl (1
s sedl s

*Unlike soil texture, structure can be changed by mechanical operations.
Jie) ASilSuall lleall 35k e A il S B et (S ST A i) Guele it Sy Y
(&)l

*A soil with good structure has soil pores that are large enough to
transmit water and air without restriction.
O 15l oLl Uil IS K808 58 e b e s sy o ) ) a1 ol &, 50
" LS i (52 iy 3l

*A soil with Bad Structure: s ) cus jall culd 4 1)
1. such as soil compaction 4a siadl & 5l
2. Soil crusting A3l (3843
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Chemical Properties of Soil

1- Cation exchange capacity (CEC) _raliall J2lsi 42 i3 the total amount

of cations that a soil can retain, 4is8) jaliall Jals e 44 pll Gy ja & )8

(Al 45 3l

—The higher the soil CEC the greater ability it must store plant nutrients
ST el Al 8 gal Al A i) A S5 dle yabiad) Jalii s cuilS LS

2.Soil acidity and alkalinity. 431 4, ) 5 ducaaal) 4, )

—Acidity and alkalinity of the soil is defined by its ph. Axalall sda paa5
Al s el a8l Gk (e

«pH>7 is considered alkaline 484, il (5S35 7 (3o S

«pH<7 is considered acidic 4saes 43 il §sSi7 (e B

—Plants differ in their pH tolerance 4_ill Juial e g3 )08 & cliball (aliss
Aanc il ) el

*Examples: pH 4.5-5.5: potato, pH 5.5-6.5: tomato, pH 6.5-7.5 onion.

—The availability of some plant nutrient is regulated by the acidity or
alkalinity of the soil. abiay Al 40laxll jaliall J8l 58 o s s yngd) o811 i
Al il

3- Saline and Sodic Soil 4l 4a sk,
—Saline soils contain unusually large amounts of soluble salts s (s siss
A5l oY (e dle daS e 4 i),
—~Measured by electrical conductivity (EC) ddau g Lenslid o
—EC units: EC J (b &las
1. mmhos/cm or dS/m
2. ppm. ppt or %.

—Sodic soils differ from saline soils in that a large percentage (over 15%)
of the total cation exchange sites of the soils are occupied by Sodium
ions (Na)..pssall e ddle Gl o (5 5ia3 40 5ill 02
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SOIL SALINITY CLASSES AND CROP GROWTH

Soil Salinitv Conductivity of the
T ' Saturation Extract Effect on Crop Plants
Class i
(dS/m)
Non saline 2-0 Salimity effects neghgible
Shightly saline 4.2 Yields of sensitive crops may be
B restricted

Moderately Yields of many crops are restricted

: > 8.4 )
saline
Strongly saline 16-8 Only tolerant crops vield satisfactonly
Very strongly , Only a few very tolerant crops yield

5. &) 16 < .l i A
saline satisfactonly

.n=’.ip'i= °£ nl Tt

Soil Water 4!l olsa :

*Water makes up approximately 90 % of a plant's mass and
performs many Functions (23 9 @bl 418 (e % 90 e slall JSiy
il ol pa Laad):

1- Required for seed germination. (s ssall bl dleal ol

2- Serves as part of the plant's structure. .<ball cuS 5 (e e ) uiay

3- Carries minerals into and through the plant. <Ll ) 3130 ol gall Jasy
LA e Lelany

4- Transports photosynthates and other biochemicals through the plant.
@ all el dolee ) 53 Jay

5- Cools the plant by evaporation (Transpiration). dslee adawl s Sl 3 ju

il
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—Saturated soil Axsdiall 4y l);

pore spaces are filled with water .sllb 4lias () S5 Cile yll

sunhealthy condition for plants if it lasts too long because the oxygen
needed for respiration is missing. <wla 13 Glill dna jie () oS5 Aaplial) 45 3l
Ll 585 5 iy Sl anbind 531 panSY1 Y i sha s i

—Dry soil 48l 4, a);
pore spaces are filled mostly with air .¢) selb 4ilias G 5S35 Cile) )

—Water holding capacity slall 4i a5l daud);
the ability of the soil to retain water .sllb LAY Je 45 5l Gy a5 508
*Clay soils have smaller but more numerous pores than sandy soils.
Al A Jlie gl anall b Clabuall s e )il e S a3e Lggal Al 4 il
Asle Ml
Water levels:
1. Saturation gLdN);
all pores filled with water .slally 4lias e jall JS
~Yw =0 bar
2. Field Capacity Jisl) dxu;
saturation g LY
gravitational water 4ndall lgasad ) oLyl
Water level is determined by soil type b oo sball (5 siua 2aa3 24
A Al dge 5
_Yw =-0.1 to -0.3 bar/atm
3. Permanent wilting point a3 Jg:al) 4kads;
The soil moisture content at which a plant wilts and cannot recover
when placed in an environment of 100 percent relative humidity is
~Yw =-15 to -25 bar/atm
P o3 g die 43N Balail Laday aadatiny W g lall ladie By Al 4y pha Hll 4seS o
Adls 4y g,k
4. Available water (AW) _2 siall slall;
is defined as the soil moisture between field capacity (FC) and the

permanent wilting point (PWP).
) g Ay Jinl s (555 sl A
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e Most of the absorbed water (95%) is lost from the leaves by

transpiration.

LG e il a5 Lo wy | sdall Adand o ol Lpaiay L3 olaal) (1695%

Water loss in the plant is regulated to a certain extent by the
opening and closing of stomata on the leaf surfaces.

05l (ant A, o an g Auald a1 Gash o il dddee plat o,

Not all water leaves the leaf 5%: 43l slsall JS jalas ¥

. Some water is part of the plant's structures or held in the

cytoplasm.
LAl (8 A e palad D8 Clall (S 55 (e e ja il olaall (e

. Some is used for biochemical processes. & Jazivg slall (any g

A s sl Clglaal)

. Some is stored in the tonoplast. 4 )33 &b slall (ars

The pressure of water inside a cell creates turgor pressure, which
gives plants rigidity.
(totiaal) JSEN il daa) o Jie¥) Jaaia gy Al LAY Jals il Taaal

When there is insufficient water to create turgor, the plant wilts.
el b S IS oLl sl Y Ladic

Xylem Conducts water and minerals from roots to plant it is
composed of dead cells that form water-pipe system.

Aine WOIA (g0 (35S 5 el el LA ) 3l e (laall sbaall Jsan s o sy Caal

RRVPRAVRIVIVRYD
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Chapter 8: Soil, Water & Fertility Management

*Soil management is the combination of tillage, cropping systems, and
soil treatments that either complement or compete each other.
Aallas s Jpalal) Zadail 5 31 ja e 4 i) e Leadai o Al Cilileall o 20 i) 5 )
A Al
*To a large extent, crop productivity is determined by the way soil is

managed..d 41l 3 )la) o5 Al 48 Hlally 2aa J pasall 325
The objectives of land preparation are to: .S/ 30 J8all julaad fa cagl)

1.Level the land where needed.
Ac) )30 (A lgaadi Co g Al (i )Y dalise apaas

2.Incorporate crop residues, green manure, and cover crops.
ol sUall g Ul guall ke s Jpealaall Ll e

3.Prepare and maintain a seedbed in good tilth.
sl &) pad) Jasdl 5 (Lead sl Aol 5 1 4 5l (3 jia) 50l ddala e

4.Help control weeds, diseases, and insects.
il g e 55 jlall lie Y e 3 k) 8 ae s

5.Improve the physical condition of the soil.. % _sill 43 jdll ailiadll e
6.Help control erosion where needed.. < a3y e 3 ) 8 s lud
e Plowing: The first step in seedbed preparation is to plow the land.
sl duala jaeatd 83 5hd Ul

e Disking: used to reduce the size of larger soil clods by fracturing
them by cleavage and pressure and leveling the land.
Lebim s a8 (3 la e il 8l iy Jal) paa ] pa850

RS SMEETNE
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Y=

Cultivation is the tillage between seedling emergence and crop
harvest..d sasall dbas 3 GIEA ) sela  La s ydl) 4 &) ) &

The main reason for cultivation is to 451 adl 03 (3 Ciagll:
control weeds 3 bl lic¥) e 3 k)

improve soil aeration .4 _jill 4, 55 (ae

the conservation of soil moisture il 4 gk ) e Lliall
loosening compacted soils s siadll 4 yill &

Deep Tillage 4l 43 al);
1. Some farmers use deep tillage to improve problem soils.
2. Extra heavy equipment is used for deep tillage when soil is dry
and before seedbed preparation.
sl cliala aead U8 padiad

Minimum Tillage 48441 &) jal);
1. To avoid soil compaction, save fuel and machinery cost.

YY) Jards 48K Jads ¢ 4y 53l Jaraza (uial

2. To grow some crops, the soil must be fumigated before seedbed
preparation.
sl Al jacand g (il <l e 5 5 a0 ddlaal) 4l (A g

3. These are high-value crops with a potential for pest damage
severe enough to justify the cost of treatment.
BN e AAIKE 8 b Lo ) 3 8 A i) 5 460N Alle o Jualaall o34
) A P ORECA(

The most widely used soil fumigant is methyl bromide, a colorless,
odorless, and toxic gas.

L e o o dail yll g sl anae) ila g yalivall o 4o il a8 Lalaiad SY) 5lad)
(Pl D& s ERSTAUPE! ala g A (A o )

Steam or solar fumigations are used instead of chemicals.
St adill e s Haall Al o) cwedd) oAl aasiy
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Irrigation ¢

*Some factors that determine the method of irrigation system
include:
slgaladin) 31 yal) (5 1) alAS 48, o daa ) paibadl) A La
1.Climate. Flwl)
2. Type of crops. J pasdll g o
3.Cost of water. slull 445
4.Slope of field. Jasl jlasil 4 )
5.Physical properties of soil. 4 _sill 4L 38l alliadll
6.Water quality. sbuall 33 52
7.Water availability sbwll 33
8.Drainage capability ebull iy pail 4y jill 4,118
9.Salinity. 4l 4s sl

Methods of irrigation: s (b
1. Border or flood method is used where the topography is flat.
a. A uniform down slope of 0.1 to 0.4 percent is used.
Lﬁjl\mdéaj\ sl g cdadaie Gall (el 4 6S8 Ladie PRE s Obandll Agy Hha
b. This method is used with drilled or broadcast crops such as cereal
grains.

() sl Jie elally 3 ) gaia 585 o I zlind 1) Jualaall aadig

2. Furrow irrigation: 1s a modification of flooding-water is confined
to furrows rather than wide checks and Water is used more
efficiently.

A o3 6 oLl andion s colally Galial) a3a ole iy 3308 JSE Lo Jiall andi o8

Aels i 2 0

e Furrow irrigation is frequently used for row crops, orchards, and

vineyards..o\al) Jualaall 4 jlall 038 anitiug

3. Sprinkler irrigation <Lild b s J: used when flood or furrow
irrigation is impractical. _se BuAl) 5 Glasdll 48y Hla <0 Ladie p24003
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4. Drip irrigation 245 s )): small amounts of water are allowed to
trickle slowly into the soil through mechanical devices called
emitters wetting the soil without runoff. .aaill 3 jeal 8 eldl aa s &Ly

a. In this system, a control station will filter the water, will add
fertilizers, and will regulate the pressure and timing of application.
Adaill 138 IS (e elall e BransY] i s oSy

b. The system uses less water than other methods, but the system is

expensive.
L 12 a5 (5 0 Al Aadait) (e S8l ol 2paS Alail 13 a2y

Mineral Nutrition

Fertilizers have probably increased crop yields and reduced hunger more
than other single agricultural practice.
Ll gl e ST delaall JIE5 5 Jpalaall 53 g 5 4aalii) 30l ) A Lala |50 5aasY) 258
A=)
In addition to supplying nutrients to crops to increase yields, fertilizers
can also cause marked changes in soil characteristics, some beneficial,
some not.
s gale s o s Ll 5 Aol ) 830 51 Jaalaall Zolial) 2503500 ol sall (g 3
Y e 5 e lpdany g 4 il pailiad S

Seventeen chemical elements are known to be essential for the growth of
the most plants and few others are used under certain conditions.
e Yl 8 223 paliall 8l Gl gail oulid JleS jeaic 17 2

o Essential element meets the following criteria: salial pailad
Aoy

1. A plant must be unable to complete its life cycle in the absence of
the element. _yabiall s3a aaf lie 84l 55 50 JuSs o i) adaion ¥

2. The function of the element must not be replaceable by another
element. 4ke Ja & oulod) juaiall dida 5 4015 AT jaie (g aulainn Y
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3. The element must be directly involved in plant metabolism.
(p2edl s L) dpcanl cilleall 8 ilie (S0 aiell 14 Jay

e Tons can be delivered anywhere for utilization: (« Jiii alic
Gl ama A AN ) Glsa

1. Some can be redistributed from older tissues if needed (deficiency
symptoms in old tissues)
ek Gl dalal) Jla b saaadl ) daadll dai¥) (e JEIS ) jualinll apdainss
Al oda 8 Al 315V e Galill al el
e Example: N, K, P, Mg, Cl, Zn, Mo, Ni.

2. Some are not redistributed (deficiency symptoms in new tissues)
Baaall 8l g¥) Jde (adill ol je ) jedaid Sy @.L:iu] Y paliall (e
e Example: Ca, S, Fe, B, Cu, and Mn.
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elissential elements include:

1)Non mineral 2 ) Mineral nutrients
Nutrients :*are

supplied by air
and water.

Carbon {C) 1- Macronutrients, they are required 2- Micronutrients, they are required

by plants in large amounts in low amounts
Hydrogen (H) A) Primary B) Secondary 1. Boron (B)
macro macro
Oxygen 1. Potassium (K) | 1. Calcium (Ca) 2. Chlorine (Cl)
2. Phosphorus 2. Magnesium 3. Copper (Cu)
(P) (Mg)
3. Nitrogen (N) 3. Sulfur (S) 4. Iron (Fe)

5. Manganese (Mn)

6. Sodium (Na)

7. Zinc (Zn)

8. Molybdenum (Mo)

9. Nickel (Ni).
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Mineral nutrients

Macronutrients (Primary macro )

Potassium (K)

Nitrogen (N)

Phosphorus (P)

Regulats the opening

Function in plant

major component of
proteins, hormones,
chlorophyll, DNA,
vitamins and enzymes
essential for plant life.

a key element in the
formation of DNA,
phospholipids and
ATP, which plays a
major role in

photosynthesis and

respiration r

and closing of

stomata, promotes the

growth of
meristematic tissue,
activates enzymatic
eactions, synthesis of
proteins and aids in
carbohydrates
metabolism and
translocation.

*Potassium 18

1- as inorganic nitrate

*as orthophosphate

bsorbed by plant as :
ions (NO3-) and, in ion (H2PO4-). absorbed by plants in
few cases, as Phosphorus is most | its ionic form (K+).
ammonium (NH4+). available to the
majority of crops in
2- Nitrogen fertilizers | pHrange of 5.5-7.0.
are applied as solid,
liquid or gases
3- Nitrogen fertilizers
must not be placed
directly with foliage
because they burn the
leaves
deficiency pale green to vellow *stunted growth, *decreased vield,
leaves. accumulation of weak stem and
anthocyanin pigment lodging spotted
and reduced yields of | (necrotic) or curled
seed. leaves, scorched or
burned look to leaves.
redistributed redistributed redistributed

redistributed / not
redistributed
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Mineral nutrients

Macronutrients (Secondary macro)

Calcium {Ca) Magnesium (Mg) Sulfur (8).

Function in plant sactivates enzymes, is | central atom in the |*component of several

a structural component structure of essential amino acid
of cell walls, chlorophyll and it | and coenzymes and it
influences water participate in many contributes to the
movement in cells and | biochemical reactions flavor of some
is necessary for cell in plant cell. vegetables such as on-
growth and division. ions.

Absorbed by plant as : | +ionic form (Ca+2). *ionic form (Mg+2). | sulfate ion (SO4+2).

deficiency 1- killing terminal | *intervenous chlorosis | yellowing of younger
buds in shoots and (vellowing) of older | leaves, reduced plant
roots and reducing leaves. growth and weak stem

plant growth

. 2- Blossom end rot
(tomato fruits)

redistributed / not not redistributed Not
redistributed redistributed redistributed

-120 -



Principals of plant production Juman shnaikat

Nutrients are supplied to the soil by applying 4l e saliall a9 aly
LS (3 by

1- crop residues Jualaall Lisy

2- animal manures <) pall Gldla
3- synthetic fertilizers Axias s1au
4- natural minerals 4xpb (e

e To maintain or improve the soil’s fertility, nutrients must be added
in amounts equal to or greater than those removed by crop harvest.
) RSl (g ST ) A glise 23aSy aalinl) ddlia) g il 4 gead (et 5l Jaliall
" Alaally ALl ey s

e Generally, commercial fertilizers are easier to apply and manage

than manures and crop residues.

) gaadl ililig 5 Jualaall colalie (pe 3 )0y 5 Gadaill 8 Qe 4y jlail) 50auY)
e A complete fertilizer contains the three primary nutrients: nitrogen,

phosphorus, and potassium. It may contain some secondary or

micronutrients.

(ol sal) ¢ sl ¢ g yinill) Al pualic 3 e (5 sind ALalSl) 32auY)
e Fertilizer recommendations are often given as a ratio.

For example, IN:2P:1K.
1= (s i) Ao

2= )shud das

1 = sl 4
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