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FIGURE 1.4 Diagrammatic representation of a plant cell. Various intracellular com-
partments are defined by their respective membranes, such as the tonoplast, the
nuclear envelope, and the membranes of the other organelles. The two adjacent pri-
mary walls, along with the middle lamella, form a composite structure called the
compound middle lamella.

S sl A ] 51 Aadl) 2.1 Y YOIY el 533 2kl 5/ dlae)



PAAN Ayl ligal
Aol Yy i silad) —

'@ Blgil) — ¥
SWF
Cell Anatomy.swf )il -

LaieSeiilal)l — ¢
cala g gl — 0
gAY juanlly Cigadl) =1

e Ledaony Lo AL 50LeS Aladl) 4080 8 2L gilall sy sdpa i) 4ndd ¥y o sibad) -
it aag LS Aalall 4080 jlas gy o3 pLaall sas el e Liall ey oLie z)lal)
gsiad) ¢ Liadly dpluanll B gadlly Jayay (sall o Liall cony )l SIS (e iS55 JS e aliady
8 Ay A e lial oo aPlbsulall 402els Vacuolar Membranel Tonoplast(ssaill)
Mgall gy adingg idapny Culiasn Chaa Lo 1) QLEN) 406 ) A8 paill 2006 Loy 4040
i)y aliadl) gy hall oy ads o Liall dapla oy dlsall 028 dapday aaa o LDl 4514
Adlide illlad L) alaal) s3ay 4 i )5S Cilasny alual aPlsilud) a4l sl
: Nucleus 55l —¥
Sl (e Dila LS @l cpal) &llh ia g RObert Brownallall ddal g Y AY0 4 3]sl Cadliic)
gl apen S s aSaiilslld golal) aliilly Cagygil) 8 aSatiall el Layss Al
Agdall 8 Adiall el a0 ol o)) alies e aelis Al Glail) e
CSad Azl Al 8 a3 sl (8 Guerie (595 aa (e B)lae Bpraall Al Jaslsll;
o L 8153l Jalaiy (g5 )Saa ) =0 85l Sy . Aplaand) sondll o552l Cuilsa aal 831530
L) 13a (gonn LS APl V] 2L Jaia sa5 eNVelope Nucleggssll cadall cayas z s
Cish (e S (gs5l) yrmally L (5l paamnlly 2 Plgiadl o Jual el POresesis f sl
e shally . liis ulls DNA (e (550 (015 (il g S e Ja g (g JSAI) (Sl 0S5 Laaaa)
e il Apa s LS 3153l 3 sasis NUClear sapgssill sraall cends s d5aS 5o S5
lay) (sl ALY (it o (e (i s Cilawd i ill clasallly RNA 31 s DNA
5l cua Nucleolusalysill e €T gl saals e 515l ggins WA Al sagall skl i

el
,J-H} a"""h
i 3 WMV
SEF DNA.wmv

chromostructure.swf

Jea gall dse ) 511 dasl) 4<Y) VY YOOy el (533 2l o/ slac)



- wa p
DHA ! "i?%
! A0
R ..'r
e i \
. Sugar

: é

i —
N ST,

&

e ) " .. a
o Gg o R
| )
P .

T
: N
Sugar phosphate L i E ]
backbone —""_ / -
i Baze

DNA Molecule
A DNA molecule consists of a ladder, formed of sugars and phosphates, and four
nucleotide bases: adenine (A), thymine (T), cytosine (C), and guanine (G). The
genetic code is specified by the order of the nucleotide bases, and each gene
possesses a unique sequence of base pairs. Scientists use these base sequences to
locate the position of genes on chromosomes and to construct a map of the entire
human genome.
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Eukaryotic Plant Cells
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Plant Cell

Plant cells contain a variety of membrane-bound structures called organelles. These include
a nucleus that carries genetic material; mitochondria that generate energy; ribosomes that
manufacture proteins; smooth endoplasmic reticulum that manufactures lipids used for
making membranes and storing energy; and a thin lipid membrane that surrounds the cell.
Plant cells also contain chloroplasts that capture energy from sunlight and a single fluid-
filled vacuole that stores compounds and helps in plant growth. Plant cells are surrounded
by a rigid cell wall that protects the cell and maintains its shape.

Eukaryotic Animal Cells

Raugh Muclear pore
endoplasmic
reticulurn MNuclealus MNuzleus
Ribosarne MNuclear
rnernbr are
Gaolgi apparatus
Centriole
Ly sasonne
Srnooth Cytoplasm
endoplasmmic
reticulurn

FMitochondrion Cell membt-ane

An animal cell typically contains several types of membrane-bound organs, or organelles.
The nucleus directs activities of the cell and carries genetic information from generation to
generation. The mitochondria generate energy for the cell. Proteins are manufactured by
ribosomes, which are bound to the rough endoplasmic reticulum or float free in the
cytoplasm. The Golgi apparatus modifies, packages, and distributes proteins while
lysosomes store enzymes for digesting food. The entire cell is wrapped in a lipid membrane
that selectively permits materials to pass in and out of the cytoplasm.
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Anatomy of a Simple Bacterium

Bacteria cells typically are surrounded by a rigid, protective cell wall. The cell membrane,
also called the plasma membrane, regulates passage of materials into and out of the
cytoplasm, the semi-fluid that fills the cell. The DNA, located in the nucleoid region,
contains the genetic information for the cell. Ribosomes carry out protein synthesis. Many
baceteria contain a pilus (plural pili), a structure that extends out of the cell to transfer DNA
to another bacterium. The flagellum, found in numerous species, is used for locomotion.
Some bacteria contain a plasmid, a small chromososme with extra genes. Others have a
capsule, a sticky substance external to the cell wall that protects bacteria from attack by
white blood cells. Mesosomes were formerly thought to be structures with unknown
functions, but now are know to be artifacts created when cells are prepared for viewing with
electron microscopes.

Microsoft ® Encarta ® Reference Library 2005. © 1993-2004 Microsoft Corporation. All rights
reserved.
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Mitosis, or somatic cell division
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€ 3.1 Mendel used the pea plant Pisum sativum in his studies of
heredity. He examined seven characteristics that appeared in the seeds and
in plants grown from the seeds. (Photo from Wally Eberhart/Visuals Unlimited.)
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Parts of a Flower

All flowers share several basic features. A flower begins growth at the end of a specialized branch known as a
peduncle or pedicel. This branch enlarges at its tip to form the receptacle, to which other plant parts attach.
Sepals, protective coverings that close over the bud before it blooms, are the outermost flower parts. One step
inward lie the petals, which use both coloration and scent-producing glands to attract pollinators. Inside the petals
are the flower's sexual organs, the stamens and pistil. Each stamen, the pollen producing part of the flower,
includes an anther and a filament. At the center of the flower is the pistil, composed of a stigma, a style, and an
ovary. Within the ovary is a small cavity that contains the ovule, an egg-shaped structure that, when fertilized,

eventually becomes a seed.
Microsoft ® Encarta ® Reference Library 2005. © 1993-2004 Microsoft Corporation. All rights reserved.
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Flower Pollination and Fertilization

Flowers contain the structures necessary for sexual reproduction. The male component, or stamen, consists of a
thin stalk called the filament, capped by the anther. The female component, the pistil, includes the stigma, a sticky
surface that catches pollen; the ovary, which contains the ovule and embryo sac with its egg; and the style, a tube
that connects the stigma and ovary (A). Pollen is produced in the anther (B), and is released when mature (C).
Each mature pollen grain contains two sperm cells. In self-pollinating plants, the pollen lands on the stigma of the
same flower, but in cross-pollinating plants—the majority of plants—the pollen is carried by wind, water, insects, or
small animals to another flower. If the pollen attaches to the stigma of a flower from the same species, the pollen
produces a pollen tube, which grows down the neck of the style, transporting the sperm to the ovule (D). Within
the embryo sac of the ovule, one sperm cell fertilizes the egg, which develops into a seed. The second sperm cell
unites with two cells in the embryo sac called polar nuclei, and this results in the development of the endosperm,

the starchy food that feeds the developing seed. The ovary enlarges (E) and becomes a fruit.
Microsoft ® Encarta ® Reference Library 2005. © 1993-2004 Microsoft Corporation. All rights reserved.
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Types of Inflorescences
Sometimes flowers are grouped together in a cluster called an inflorescence. Each type of
inflorescence is identified by the arrangement of flowers on a stalk.
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Seeds

A seed has three main parts. The embryo consists of the cells that will develop into the
structures of the adult plant (root, bud, stalk, and leaf). The cotyledons—one in monocots
and gymnosperms and two in dicots—are organs of absorption, drawing food from the
seed’s storage tissue. In monocots, this tissue is called the endosperm, and in
gymnosperms, the megagametophyte. The cotyledons themselves serve as storage tissue in
dicots. The seed coat protects all of these structures from predation, injury, and moisture

loss.
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ACCESSION NUMBER

COLLECTION RECORD el
EXPEDITION TEAM DATE SITE SAMPLE FIELD NO.

i S A e N e O R O
FAMILY GENUS SPECIES AND/OR LOCAL NAME
- Y ] g:_‘?‘**i_f‘“l
SUMM; WILD/ IRR/ VEG.

WINT SOWN HARY. CULT, DRY SEED P. MHERB. PHOTO

T A | A A o
SITE DATA

PROVINCE © . o VILLAGE NAME __ o KM READING

PRECISE LOCALITY

MAP SHEET LATITUDE LONGITUDE ALTITUDE ASPECT sLop~
I N ! | |
I | s | R L] L L
SOURCE
| Jeam LBy 1| L R
| eam __lgfEbX .__ITHRESHING PLACE IFARM STORAGE |_ [EXPERIMENTAL STATION |__isEep L,JOTHERS
SAMPLE 3,'ZF
H i 1

L JsmcLe PLANT | |SMALL POPULATION . jLAnGE POPULATION
PLANT COMMUNITY
IMMEDIATE AREA . _ . —— L
ADIACENT AREA _ ——
PATHOGENS AND PESTS — —_— S .
OPTIONAL SITE DATA
TOPOGRAPHY DISTURBANCE FACTORS
|
| [LANDFORM L_ISITE CUIDE: 0 - none; 1 - marginal: 2 - low; 3 - medum: 4 - intense
0 - swamp 5 - hilly 0 - level 5 - mid slope | i [ |
1 - food plain $ - hilly dissected 1 - summic § - tecracefeule, eerr. | I Cultivation J J,”igmo" i J Fertility [ | Epm-tan
2 - phain, level 7 - steeply dissected 2 - escarpment 7 - lower slope - _— — —

- endulati 8- ; 3 - rounded summit B - open depression I ' ’ ‘ i J ‘J J
4 - rolling 9 - other 4 - upper slope 9 - closed dapression ___1 Biotic _ _IFire l.— JEnagineering | ___| Ocher
SOIL DESCRIPTION
| frexrun! \l STONINESS ! ‘DEPTH f_J DRAINAGE
1 - sand 0 - none 1 . plow depth 1 - imperfect
2 - sile 1 - tillage uraffected . 2~ plow depth 2 - moderate
¥ - clay 2 . tillage affected 3 plaw depth 3 - well drained
4« sand - silt 3 . tillage difficuir 4 = very deep 4 + excessive
5 - sand -clay & - tillage impassible
6 - silt-clay 5 - essentially paved
7 - loam
B - highly organic
I JPH | SALINITY _Hea. REACTION I__JCOLOUR (MOIST RUBBED)
1. very low (4,0 0 - none 0 - none
2 -dow (4.0-6.7) 1 - low 1 - efervssceny
¥ - medium (6,8 - 7.5) 2 - mediym 2 - CaCO, visible
@ - high {7.6 . 8,5) 3- high
S - wery high ( - 8,6}

FOR ADDITIONAL INFORMATION USE REVERSE SIDE

S sl e | 30 Al 2K
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Maize flowers

palea 3 stamens
lemma

glume

Male (staminate flowers)  Female (pistillate flowers)

Adapted from Bortiri E, Hake 5. Flowaring and determinacy in maize.
J Exp Bot. 2007:58(5):909-16.

Silks (long green strands)

Ovaries containing aborted ovules
(under the silks)

Mature kernels

Figure 1. Mature female inflorescence of a
sweet corn cultivar (the husks have been
removed to expose the cob).
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Sorghum Pollinating - YouTube.mp4
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Diagram of a Flower Diagram of a Carpel
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filament
—

anther

poller nuclei
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