




Necessities of Necessities of the processorthe processor, , growersgrowers and and consumersconsumers and some associated and some associated 
breeding objectives in tomato for processingbreeding objectives in tomato for processing
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..٢٢Growth HabitGrowth Habit

..٣٣Machine HarvestabilityMachine Harvestability

..۴۴

.a.aFusarium WiltFusarium Wilt

EarlinessEarliness

Disease ResistanceDisease Resistance

اهداف اختصاصی اصلاح گوجه فرنگیاهداف اختصاصی اصلاح گوجه فرنگی  

.a.aFusarium WiltFusarium Wilt

.b.bAnthracnose fruit RotAnthracnose fruit Rot

.c.cTobacco Mosaic VirusTobacco Mosaic Virus

..۵۵

..۶۶Nematode Resistance Nematode Resistance Insect ResistanceInsect Resistance



..٧٧Fruit QualityFruit Quality
.a.aAppearanceAppearance
.b.bFruit ColorFruit Color
.c.cTexture and FirmnessTexture and Firmness
.d.dFlavourFlavour

اهداف اختصاصی اصلاح گوجه فرنگیاهداف اختصاصی اصلاح گوجه فرنگی  

.e.eNutritional ValueNutritional Value
..٨٨Processing QualityProcessing Quality

.a.aColorColor

.b.bFruit pHFruit pH

.c.cTitratable AcidityTitratable Acidity

.d.dSoluble solidesSoluble solides

.e.eViscosityViscosity



The main attributes of the tomato as an ideal research The main attributes of the tomato as an ideal research 
organism are:organism are:

11.    .    Short life cycle Short life cycle (( 6565 to to 7575 days days seed to seedseed to seed ))

2.2. Self pollinates Self pollinates but it is easy to hybridize (easy but it is easy to hybridize (easy 

Research organismResearch organism

to emasculate, collect and store pollen) to emasculate, collect and store pollen) 

33.    .    Many seeds Many seeds per plant. per plant. 

44.    .    LargeLarge, , recognizable chromosomes recognizable chromosomes ..

55.    Good array of .    Good array of wild relativeswild relatives,, 88 speciesspecies. . 





Wild relatives in tomato Wild relatives in tomato 

Classically,Classically,

TheThe LycopersiconLycopersicon species species are divided into are divided into two two major major 
subgenus according to subgenus according to fruit color  fruit color  

subgenussubgenus EulycopersiconEulycopersicon for for redred--fruitedfruited ssp.ssp.
subgenussubgenus EriopersiconEriopersicon for for greengreen--fruited fruited ssp.ssp.subgenussubgenus EriopersiconEriopersicon for for greengreen--fruited fruited ssp.ssp.

These are also classified byThese are also classified by theirtheir hybridization affinity hybridization affinity 
to cultivated tomato into to cultivated tomato into two main complexes two main complexes 

Esculentum complexEsculentum complex
Peruvianum complex  Peruvianum complex  



The The LycopersiconLycopersicon species species 

A.A. Red fruited species    Red fruited species    EulycopersiconEulycopersicon

L. L. esculentumesculentum SCSC

L. L. esculentumesculentum varvar cerasiformecerasiforme RRed ed CCherry  herry  SCSC

L. L. pimpinellifoliumpimpinellifolium SCSC

L. L. cheesmaniicheesmanii form form typicumtypicum SCSC

L. L. cheesmaniicheesmanii form minor form minor SCSC

SCSC " Self compatibleSelf compatible



B.  B.  Green fruited species   Green fruited species   EriopersiconEriopersicon

L. L. peruvianumperuvianum ,, racesraces glandulosumglandulosum, , dentatumdentatum SISI

L. L. chilensechilense SISI

L. L. hirsutumhirsutum form form typicumtypicum SISI

The The LycopersiconLycopersicon species species 

L. L. hirsutumhirsutum form form typicumtypicum SISI

L. L. hirsutumhirsutum form form glabratumglabratum SCSC

L. L. parviflorumparviflorum SCSC

L. L. chmielewskiichmielewskii SCSC

L. L. pennelliipennellii SISI / / SCSC

SCSC" Self compatibleSelf compatible SISI" Self incompatibleSelf incompatible



The Species of the Genus The Species of the Genus LycopersiconLycopersicon



Characteristics of interest of wild tomato relatives Characteristics of interest of wild tomato relatives 
in tomato breedingin tomato breeding

































Onion Breeding



Scientific name  Scientific name  :: AAlliumllium cepacepa L.L.
FamilyFamily :: AAlliaceaelliaceae ((AmaryllidaceaeAmaryllidaceae))

OOnionsnions are grown in just about are grown in just about every country in the worldevery country in the world..

They are used in They are used in saladssalads, as a , as a raw or cooked vegetableraw or cooked vegetable, and , and 

OriginOrigin

They are used in They are used in saladssalads, as a , as a raw or cooked vegetableraw or cooked vegetable, and , and 
as a as a condimentcondiment..

Iran to PakistanIran to Pakistan, cultivated in very ancient times , cultivated in very ancient times && possiblypossibly
never found in the true wild state. never found in the true wild state. 

IIntroduced to the ntroduced to the AAmericas mericas by the by the SSpanish very early andpanish very early and
quickly spread throughout most of quickly spread throughout most of North North && SouthSouth America.America.



PParts arts UUsed for sed for FFoodood

BulbBulb, sometimes , sometimes leavesleaves. . The bulb The bulb consists of enlargements consists of enlargements 
of the leaf bases in which food reserves are stored. of the leaf bases in which food reserves are stored. 



AlliumAllium

AlliumAllium cepacepa
22n=n=16  16  OOnionnion

Allium molyAllium moly
22n=n=1414

Allium neopeitanumAllium neopeitanum
22n=n=1414

AlliumAllium porrum L.porrum L.
22n=n=3232

AlliumAllium sativum L.sativum L.
22n=n=16 16 GGarlicarlic

22n=n=1414

AlliumAllium fistulosumfistulosum
22n=n=14 14 Welsh onionWelsh onion

AlliumAllium schoenoprasumschoenoprasum
22n=n=1616, , 2424, , 32 32 chiveschives

Allium ascolonicum L.Allium ascolonicum L.
22n=n=16  16  SShallothallot

22n=n=3232



Floral biologyFloral biology

The floral structure consists of : The floral structure consists of : three carpels three carpels united into a single united into a single 
Pistil,  Pistil,  six stamens six stamens ((33 inner inner andand 33 outerouter)) 3 3 inner perianth segments inner perianth segments 
((petalspetals), ), 3 3 outer perianth segments outer perianth segments ((sepalssepals)),  Sepals and petals are ,  Sepals and petals are 

alike and sometimes called tepals. The ovary is alike and sometimes called tepals. The ovary is superiorsuperior..



InflorescenceInflorescence

An umbel An umbel composed of many smaller composed of many smaller 
inflorescences inflorescences ((cymescymes)) of of 55--10 10 flowers flowers 

eacheach. . 

TheThe flowers open in a sequence within flowers open in a sequence within 
each each of the of the cymescymes withwith a a delaydelay betweenbetween

flowersflowers..

Flowering Flowering may be in progressmay be in progress within awithin a
single single umbel for two umbel for two weeks weeks or moreor more. . 



InflorescenceInflorescence

5050 to to 20002000 florets florets are borne are borne in a simple in a simple oval oval umbel umbel at at 
the the top top of of the elongated seed stalk. the elongated seed stalk. 

The individual floret, only The individual floret, only 3 3 to to 
4 4 mm in lengthmm in length, , a simple style a simple style leading to a leading to a threethree--celled celled 
ovary ovary withwith two ovules in two ovules in each each cell.cell.

The anthers of the The anthers of the three three inner stamens open firstinner stamens open first, , && one one 
after another, shed their pollenafter another, shed their pollen. . Then Then the anthers the anthers of  of  the the 
outer whorl openouter whorl open, , also at also at irregular irregular intervalsintervals. . 





PollinationPollination

Onion is a Onion is a dichogamousdichogamous plant and largely plant and largely cross pollinated cross pollinated 
by by insectsinsects, primarily by honey , primarily by honey beesbees. . 

Self Self pollinations pollinations can occur because can occur because pollen may pollen may bebe transferred transferred 
between different flowers on the same plant. between different flowers on the same plant. 

MMost ost of the of the pollen pollen is shed between is shed between 99 am am andand 55 pm pm ofof thethe first first 
day the flower is openday the flower is open..



When flowering beginsWhen flowering begins,  only a few flowers open each ,  only a few flowers open each day on day on an an 
umbel, umbel, but but the number increases until at full bloom the number increases until at full bloom 50 50 or more or more 
florets may be open on a single day. florets may be open on a single day. 

They continue to open They continue to open over a over a two two --week week periodperiod, , and and 30 30 days days or or 

InflorescenceInflorescence

They continue to open They continue to open over a over a two two --week week periodperiod, , and and 30 30 days days or or 
more more may be involved in the flowering may be involved in the flowering on all of the flower on all of the flower stalksstalks. . 

TheThe normal flower in onions is normal flower in onions is perfectperfect, , butbut geneticgenetic && cytoplasmiccytoplasmic
sterility variationssterility variations were reported were reported in a single plant in a single plant segregantsegregant of the of the 
cultivar cultivar IItalian talian RReded. . 



Floral biologyFloral biology

Plants grown fromPlants grown from seedseed usually produce only usually produce only one seed stem one seed stem ifif
induced to flower. induced to flower. 

Plants grown Plants grown from bulbs from bulbs may produce may produce six or more seed six or more seed stemsstems
since several lateral buds may be present that formed during since several lateral buds may be present that formed during since several lateral buds may be present that formed during since several lateral buds may be present that formed during 
development of the development of the bulbbulb..

It It is common for plants to produce bulbs is common for plants to produce bulbs andand seed stems seed stems whenwhen
grown grown during the winter and into the springduring the winter and into the spring..



Flowering Flowering of the onion of the onion is initiated by is initiated by Environmental factors Environmental factors 

The primary inductive factor is The primary inductive factor is cool temperature cool temperature with with day day 
lengthlength that playing that playing no role as with bulb developmentno role as with bulb development. . 

FloweringFlowering

Temperatures of Temperatures of 44..55°°CC or below for one week or below for one week will will induce induce 
flower formationflower formation in bulbs or in bulbs or growing plants growing plants with with 4 4 or more or more 
leavesleaves. . 



The larger the plantThe larger the plant, generally the more easily it can be induced , generally the more easily it can be induced 
to initiate flower development.to initiate flower development.

When the onion plant is induced to flowerWhen the onion plant is induced to flower, , the shoot apex ceases the shoot apex ceases 
to produce leaf to produce leaf primordiaprimordia and initiates the inflorescenceand initiates the inflorescence..

FloweringFlowering

to produce leaf to produce leaf primordiaprimordia and initiates the inflorescenceand initiates the inflorescence..

The The number of seed stems produced per plant depends on the number of seed stems produced per plant depends on the 
number of lateral buds contained on the number of lateral buds contained on the stemstem. . which is the which is the 
compact base plate on the bottom of the bulb.  compact base plate on the bottom of the bulb.  



Major Breeding AchievementsMajor Breeding Achievements

Onions fall into Onions fall into 2 2 major types, major types, Short day Short day andand long daylong day onions. onions. 

The third group The third group shouldshould be recognized be recognized as as intermediate day intermediate day legthlegth
typestypes, which bulb somewhere between , which bulb somewhere between thethe two major groups.two major groups.

The The onion onion has been greatly improved in has been greatly improved in characteristicscharacteristics such such The The onion onion has been greatly improved in has been greatly improved in characteristicscharacteristics such such 
as as : : 

ØØ QualityQuality

ØØ YieldYield

ØØ UniformityUniformity



The The important traits important traits that are that are controlled by controlled by multiple genes multiple genes 
oror additive additive action action and should be considered in and should be considered in the onion the onion 
breeding  program breeding  program includes :includes :

Major Breeding AchievementsMajor Breeding Achievements

Male sterility             Male sterility             Bulb shape and colorBulb shape and color
Ease of bolting           Ease of bolting           Foliage colorFoliage color
Bolt Bolt resiatanceresiatance Foliage morphologyFoliage morphology
Long storageLong storage Disease resistanceDisease resistance
Insect resistance        Insect resistance        High percentage of dry matter High percentage of dry matter 



Progenies Resulting from Various Genetic and Cytoplasmic Progenies Resulting from Various Genetic and Cytoplasmic 
Combinations Crossed onto a MaleCombinations Crossed onto a Male--Sterile onion LineSterile onion Line



The Genetics of Several traits In the The Genetics of Several traits In the 
OnionOnion





































برنامه اي براي حفظ و تأمین بذرهايبرنامه اي براي حفظ و تأمین بذرهاي Seed certification Seed certificationگواهی بذر  یا گواهی بذر  یا   
با کیفیت عمومی بالا وتکثیر مواد ژنتیکی ارقام گیاهان زراعی و باغی خاصبا کیفیت عمومی بالا وتکثیر مواد ژنتیکی ارقام گیاهان زراعی و باغی خاص  
..استاست  

در این برنامه، بذرگواهی شده به وسیله کشاورزان خبره و تولیدکنندگان بذر در این برنامه، بذرگواهی شده به وسیله کشاورزان خبره و تولیدکنندگان بذر 
بازرسی مرتب درطولبازرسی مرتب درطول، ، شجره ايشجره ايکاشت به روش کاشت به روش ، ، با رعایت کنترل دقیق کیفیبا رعایت کنترل دقیق کیفی

Seed certification Seed certification 

بازرسی مرتب درطولبازرسی مرتب درطول، ، شجره ايشجره ايکاشت به روش کاشت به روش ، ، با رعایت کنترل دقیق کیفیبا رعایت کنترل دقیق کیفی
..تولید می شودتولید می شودبازرسی پس از برداشت بازرسی پس از برداشت و و   فصل رشدفصل رشد

شده اي براي حفظ شده اي براي حفظ   شناختهشناختهروش رسمی روش رسمی  Seed certification Seed certificationگواهی بذر یاگواهی بذر یا
گیاهان گیاهان   برايبراياز این رو، گواهی بذر از این رو، گواهی بذر . . هویت بذر یک رقم در بازار آزاد می باشد هویت بذر یک رقم در بازار آزاد می باشد 

باغی به ویژه  بذور گل وسبزي بسیار مهم و ضروري استباغی به ویژه  بذور گل وسبزي بسیار مهم و ضروري است



Seed certification Seed certification 

قابلیت دسترسیقابلیت دسترسیتا تا اصلاح یک رقم اصلاح یک رقم الگوي کلی برنامه تولید بذرگواهی شده از الگوي کلی برنامه تولید بذرگواهی شده از 
به صورت زیر استبه صورت زیر است  به آن توسط کشاورزانبه آن توسط کشاورزان  

 Breeder's seed Breeder's seedبذر اصلاح شده یا بذر نوکلئوسبذر اصلاح شده یا بذر نوکلئوس

..این بذر زیر نظر مستقیم اصلاح گر تولید می شود و شجره حقیقی یک رقم را نشان میدهداین بذر زیر نظر مستقیم اصلاح گر تولید می شود و شجره حقیقی یک رقم را نشان میدهد

بذر پایهبذر پایه

معمولاً این  معمولاً این  ..به اولین بذر ي که از تکثیر بذر اصلاح شده به دست می آید، بذر پایه می گویندبه اولین بذر ي که از تکثیر بذر اصلاح شده به دست می آید، بذر پایه می گویند
بذر پایهبذر پایه. . میشودمیشوداصلاح گر انجام اصلاح گر انجام کنترل کنترل   تحتتحتکارضمن عقد قرار داد با سازمان هاي بذر پایه و کارضمن عقد قرار داد با سازمان هاي بذر پایه و 

. . با برچسب سفید گواهی بذر مشخص می شودبا برچسب سفید گواهی بذر مشخص می شود

Foundation seed Foundation seed 



Seed certification Seed certification 

بذر ثبت شدهبذر ثبت شده

هدف از این  هدف از این  . . به بذر ي که از تکثیر بذر پایه به دست می آید، بذر ثبت شده می گویند به بذر ي که از تکثیر بذر پایه به دست می آید، بذر ثبت شده می گویند 
بذربذر. . مرحله افزایش نسل دیگري از بذرقبل از اقدام به تولید بذر گواهی شده می باشدمرحله افزایش نسل دیگري از بذرقبل از اقدام به تولید بذر گواهی شده می باشد

بندي را با برچسب ارغوانی مشخصبندي را با برچسب ارغوانی مشخص  طبقهطبقهاین این . . ثبت شده در رده تجاري قرار نمی گیردثبت شده در رده تجاري قرار نمی گیرد
..می کنندمی کنند

Registered seed Registered seed 

..می کنندمی کنند
بذر گواهی شدهبذر گواهی شده

بذر ي است که از تکثیر بذر پایه یا ثبت شده به دست می آید، و آخرین کلاس بذر در بذر ي است که از تکثیر بذر پایه یا ثبت شده به دست می آید، و آخرین کلاس بذر در 
. . با برچسب آبی رنگ علامت گذاري می شودبا برچسب آبی رنگ علامت گذاري می شود  طبقهطبقهاین این . . برنامه گواهی بذر می باشدبرنامه گواهی بذر می باشد

Certified seed Certified seed 










