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Summary

leaves and reduced fruit drop (second season only) and fruit size. The
interaction between thidiazuron at a concentration of 20 mg L™! and
tryptophan at a concentration of 100 mg L™! led to an increase in the

potassium content of the leaves and the acidity of the fruit juice.

Storage experiment:

A factorial experiment was designed using a completely randomized design
(C.R.D.) on apricot fruits, Amousha variety, with three replicates in one of the
private cold stores in Diyala Governorate during the 2022 season, where the fruits
taken from the two best treatments of the field experiment were stored as the first
factor. The fruits were immersed before storage with calcium chloride at a
concentration of 5% and potassium silicate at a concentration of 2 ml L™!, in addition
to the non—-immersion treatment (comparison) as the second factor. After that, the
fruits were packed in plastic containers, and all treatments were stored at a
temperature of 0 + 0.5 C and relative humidity (85 — 90%). The fruits were stored
for 30 days, after which measurements were taken for the studied traits. The results
were analyzed using the SAS program, and the differences between the averages
were compared according to Duncan's multiple range test at a probability level of

0.05. The most important results can be summarized as follows:

e The spraying treatment with Thidiazuron + Boron + Tryptophan reduced the
percentage of weight loss and spoilage after 30 days of cold storage and
gave the highest percentage of total soluble solids, carotene pigment content
in the fruit peel, total sugars, and the highest respiration rate and vital heat.

e The calcium chloride immersion treatment outperformed with the lowest
percentage of total spoilage, the highest content of vitamin C, and the lowest
rate of respiration rate and vital heat, while the potassium silicate immersion

treatments gave the lowest percentage of weight loss and total fruit spoilage



Summary

and the highest percentage of total soluble solids, total protein, carotene,
and vitamin C content of the fruit peel, total sugars, and fruit quality.

The interaction between the spraying treatment with Thidiazuron + Boron +
Tryptophan and immersion in calcium chloride was superior in giving the
lowest percentage of total damage and the highest content of protein and
vitamin C and reduced the rate of respiration and vital temperature, while
the interaction between Thidiazuron + Boron + Tryptophan and immersion
in potassium silicate gave the lowest percentage of weight loss and the
highest percentage of total soluble solids and the highest content of protein,

vitamin C, and total sugars and the highest quality of fruits.
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(Polymerase Chain Reaction) PCR Jel&i:1-2

asial el Laglonll 3 dudal) bl as) 58 PCR Jusdediall 5ald) Jelis

) GV i L al aeal )l ol (menll e Aakad (e st gy sl Basly s
DNA (1 8psa daaS sl 408 038 mand A ¢cpaa DNA - Jidid (e gl Gl
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s Baretlett ) (555l (el Cluag clial) L) (Adi)sll Clecanll naatg 44051

(2013 <gy55415 Rahman « 2003 (Stirling
(DNA Sequence Marker) DNA Ju,d aalii cipdiga :2-2
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DNA (aMaiuy dasdiwal) Julaall 01 Jgas

ZR Plant/Seed DNA
D6020 Storage
MiniPrep™
50 preps. Temperature
(Kit Size) ( )
ZR BashingBead™ Lysis
50 Room Temp.
Tubes
Lysis Solution 40 mi Room Temp.
Plant/Seed DNA Binding
100 ml Room Temp.
Buffer*
DNA Pre—-Wash Buffer** 15 ml Room Temp.
Plant/Seed DNA Wash
50 ml Room Temp.
Buffer
DNA Elution Buffer 10 mi Room Temp.
Zymo-Spin™ [V Spin Filters
50 Room Temp.
(Orange Tops)
Zymo-Spin™ [V-HRC Spin
50 Room Temp.
Filters (Green Tops)
Zymo-Spin™ |IC Columns 50 Room Temp.
Collection Tubes 200 Room Temp.
Instruction Manual 1 -
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DNA (adaiul :2-3

o Adgasall Zanhall Gy duhal) 28 cliall e (DNA) £l salall Coaliin

Tase WSy lgale dpshll cdbaaill pans o)) e (1979) (g3l Vogelstein  Ja
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ZR Bashing Bead™ Juai sl ) dslall cla¥) die e aile 150 Ciwal -1
s () Al Jolae e il Sale 750 Caal

o 2 drw sl dals deganas Ohge Dlea (A QoY) pas 2

&S5 Hh lgas ZR Bashing Bead™ Jlaill s (655l 3yl didee cupnl =3
.48 a4l 8y90 10000 5520 microcentrifuge (3.8.

@slall g3all) Zymo—spin™ IV )sall miye ) Ablall salad) e il 50k 400 Jai —4
Aadal A 8)50 7000 xie (5555e Bk dacy paeatl) cagail (B (U

=&l I (DNA Binding Buffer) DNA aja aliia e sily,Sile 1200 il =5
cadalig dahll Beladl) (e paentll Cagul B 2l

& Zymo-spin™ IIC ssae ' 5 sshadll & i) Ladall e sils 5 Sile 800 Jis =6
L8y saal a2 X 10000 2ie (55850 Bk Jac g arand g

Aadld) sshall iS55 aaenil) Cagal DA e Ll solal) calea) =7

Zymo-spin™ [IC 1) asee Y DNA pre-wash alais ;e jily Sile 200 Ciocal —8

(saals 4283 83l o2 X 10000 3ie (55m 3k dacy 303 goand gl b
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Bl decy Zymo-spin™ IIC 2pec I Jdoe Jslae (e silg )<Kile 500 Cincal -9

.Basly dady sadl a2 X 10000 e (53 x

Vortex Plant/Seed Sample

((( ))) With ZR BashingBead™ Lysis Tube

l Filter Lysate
With Zymo-Spin™ IV

Spin %}

Bind, Wash, Elute DNA

Ny
With Zymo-Spin™ |IC

‘ !

Spin (?

Filter DNA
With Zymo-Spin™ IV-HRC

Cl)

PCR Ready Ultra-pure DNA

DNA (Dol Cishad gy :30€8

50 dilal S 25 e 1.5 3 5355e 5k cagal I Zymo-spin™ 1IC asee Jai —10

Sh Jacs ssdall gl ) 5,8ke A5l DNA Cilad Jglae e sl Sile 100 —
DNA 7z sy 40l 30 sadd a2 X 10000 xe (55

Lall) Zymo-spin™ IV~ HRC spin e M 10 s5lasll (e Jgjeall DNA Ji ~11

X 800 48y 4l (5530 3k Jacy Ja 1.5 dnw ciidai (55550 b aguil 8 (sl
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sl PCR culinkil Bals zedyall DNA zaal lasic ciaaly dids 53l o2

GAY!
Agarose Gel (AGE) jg,¥) b Ao Alygsl i) :3-3
Electrophoresis

(1989) (s,als Sambrook (i (pe dsiiadl daykall iy 35 lSY) D juas

el TBE Jslae o o 100 3 55581 o o2 1.5 2031 3k e % 1.5 iy,
(dall) Dlell € %2 5045 da)0 xie A S llall s 5681 A N classa
daad () Lild (e s Jand Jadiall s 22y 59)lSY) ae dagl sl Cuall dagl b
cm oS A 30 saad g (Al el (sSh = el paal) 33 Dlell (S (il
el Jn i) and 8 lebels e Anglll iy ccbuall 35)SY1 e il Jaiall Ul
i 53 TBE Uglaes tliae o3l o) 3 coasiadl) ilsgSll Jom sl (3 Alicie Lt

el s

Side view: Sample loaded
into well

Plastic gel box

Electric field and
Direction of migration

Negative (-) Electrode Positive (+) Electrode

el sl Jee ol s 4 S
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Preparation of samples cliall 455 :4-3

Processor loading buffer zlladl Juadll alaie e jily Sl 3 Lala

a0 (Loading dye Juwaill dava) Jajall DNA s jilg Sl 5 xs (Intron/Korea)
VT i eSSl ) G o (Uad) Dlel) clasi b ade Jaeatl) 1 ) Alee
el sl G (Dl e LAY Culal) I dxpall Jpeas Gl dele 2 = 1 sad [ €2
U b dall gag xSl 336 Uk masiil] b AxiDU jaas Alanlsy (Jadl)
¢Wl (e e 500 5 Redsafe Nucleic acid g Jslase (0 jilg Sl 3 e (g5ing

k)

(Agarose gel ) 55 Da aladiul SbyeSlh disjill dolee 25 JSE
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Redsafe Nucleic acid staining solution juxasi:5-3

(1982 «g,als Maniatis) dajll 5))s dapn daine 4 A& Culaing jhaiall ol
(PCR) Jusaddsll Abuadedd o Liail) Jolitl) slya) :6-3

gsis iy Maxime PCR PreMix kit (i-Taq) (uwid Jeladll s :1-6-3
4 sl b daasall dlsall e

Maxime PCR PreMix kit (i-Taq) guwd)) Jolal) i clig€a : 2 Jgan

ﬁd\ salal)
5U/ul i—-Taq DNA Polymerase
2.5mM DNTPs
1X Reaction buffer (10X)
1X Gel loading buffer

Diagnosis of Gene cliall (adis :2-6-3

oadddll cpal aaaal) Jeldil) s 13 Jgas

ISl 3] gd)
Sul Taq PCR PreMix
10 picomols/pl (1 pl) Forward primer

10 picomols/ul (1 pl) Reverse primer
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2l DNA
16 pl shia cla
25l gl Jelisl) paa

t ) bl s Thermocycler (ghall el Slea & Canagg

Oaall o Cadsl ) Al 4 Jgas

Auial) Baall By)ald) da s
Gy gal) aae ) f Jﬁi ™ <fghadl) &
(48y (°e)

. 3 940C Initial Denaturation
YR | 1
1 940C Denaturation —2 )
5,52 40 1 350C Annealing 3
1 720C Extension—1 4
50 1 10 720C Extension -2 5

(2012 «yy5,3l5 Haider)
Sequencing and Sequence Alignment 4.3 pladiu) :7-3

Gas JoEY e e Syl dssll e %2 e PCR =il Jie (g5
Banay vl 3o jiagili 302 ase Job die i) (35 AaiD Lguin s g
& (g «dysSll Macrogen 45,4 dhlug <luall Sequencing (5! & «Redstain

Basic Local Alignment Search (BLAST) zaliy alaaiul Homology Euss (558



13
Aty jad) 4 el

National (NCBI) (gsall LasloiSall cilaglaal Jihagll 3$5all i ailaslas 88554ll5 ToO

@b e o BioEdit zaling ¥l Je Center Biotechnology Information
BigDye Terminator v3.1 cycle sl LadS cualadyl 4 lgloliy PCR
el plaaiul dpiag il laselgl Judady clilll Jdas (g8 & «sequence kit
a9 GenBank (ID) «lilull Oide A Lellaly duall aaasl NCBI & (alall BLAST
5 Aalall ClagslSanl) cilily saclE e cilisad) o) Al dalal) cdldiall e Jguanl)
Tamura) Bio (ID) mliy aaiul Multiple alignment LR VATOVE NCBI

(2011 <535
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Gilllgie Cialy g yaall Gilial) o el gl e Jhsl) sl a8 5 Jgaall G
Chial) G cilS g aas dad o) ol Ll 3 asigalSs1 680 dadnall CPDNA rbel
Cially Liely caiall (g ded J8 Cialy cpa A0.212 il Lael) Caiially Adgac
Osiaall xe laels FSYI S Ldgee Caiall o Laadlg ¢ 0.155 iy (i)l sil) 4S54
(1gak) adinll mtl po ilay Lo 505 (0.195 5 0.188) cualy 3 ( ouay 3S)5)
e 3 Gl Ak e calian Glia Jasy Adgae Cial) OIS 3 dug el Ciliad
Ciia 5l Lo 813l Caleat Alaje ol (4 3ale) sl cilagy (@mlidd aleaty Caial)
G e A6 o) B cps (el Osll) ) Bl Osl Jsats DaS 1Al il
350 Ledsaal D)y i) o3gh sl (ggimall 3gmy CaNIAY) 3ag ¢lisile S Ll
Caluadl (gasiiall auygill By puny o5 65 Jgan (8 Linsall Al e L) bl gy .40,0)
IS hia oY) agiiall Jad Geady cpagiie S Crandi) Glial) o) Jaadly 3] dusg jaall
(g Ligac ia SO agiiall Jed (s (B« %9T cialy ol duws ael () Ly
LNl alill (e it ddigee Cial) O @l (o iy 9T I cliay o)l s

LGaliaY) &k e calide bl alal ¢ e Ju 1ag (gAY Gluall g e

A el Gl o Suiall (i) o bl sl a8 15 o

1 2 3

1.Prunus armeniaca (apricot)l 4<,&

2.Prunus armeniaca (apricot) 2 L) | 0.155

3.Prunus armeniaca (apricot) 3 gué 0.165 | 0.184

4.Prunus armeniaca (apricot) 4 iigec | 0.188 | 0.212 | 0.195
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@ Prunus armeniaca (apricot) 1

@ Prunus armeniaca (apricot) 3
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Aty jad) 4 el
4y ud 3 Lid) 2 AE 1 Ghadal) cilial G dag Al s gl A& cliduiy)
.ldgun
B R Y R I [y [ () DT
10 20 30 40 50

Prunus arm  TTGAACA-GC CTAGTACACG ACCCGAGA-C TAGTTTCAAA GCGGGGGACG
Prunus arm ATGGACT-GC TAGGTAGACG ACCCGAGAAC TAGTTTCAAA GCGGGGGACG
Prunus arm CCGGACATGC CTAGAAGACG ACCCGAGAAC TAGTTTCAAA GCGGGGGACG
Prunus arm CGGGACG-TG CTAGCAGACG ACCCGAGAAC TAGTTTCAAA GCGGGGGACG

SRR FEEEY UEEERY PEREY FEETR) PR UREER PREREY BEPPEY PR |
60 70 80 90 100

Prunus arm  AGGGGCCGTC TCGGCGTGCT CCTCGTCCTT TTATCTCGGG GGGGTTCATA
Prunus arm  AGGGGCCGTC TCGGCGTGCT TCTCGTCCTT TTATCTCGGG GGGGTTCATA
Prunus arm  AGGGGCCGTC TCGGCGTGCT CCTCGTCTTT TTATCTCGGG GGGGTTCATA
Prunus arm  AGGGGCCGTC TCGGCGTGCT CCTCGTCCCT TTATCCCGGG GGGGTTCATA

SEEEY FEEEY EEEER PEREY FETER) PR UEERR PEREY BEPERY PR |

110 120 130 140 150
Prunus arm  CCCTTCCGGG CGTACAAACG AACACCGGCG CGAATTGCTT GTAGGAACTT
Prunus arm CCCTTCCGA- CGTACAAACG AACACCGGCG CGAATTGCTT GTAGGGACTT
Prunus arm  CCCTTCCGGG CGTACAAACG AACACCGGCG CGAATTGCTT CTAGGAACTT
Prunus arm  CCCTTCCGGG CGTACAAACG AACACCGGCG CGAATTGCGC CGAGGAACTT

SRR EEEEY UEEERY EEEEY IEEER) PR EEPER FREEEY EEREEY BEPrY

160 170 180 190 200
Prunus arm  GAACGAGAGA GCGCGTCCCC TTTGTCCCGG AAACGGTGTG CGCGGGCGGG
Prunus arm  GAACGAGAGA GCGCTTCCCC TTTGTCCCGG AAACGGTGTG CGCGGGCGGG
Prunus arm  GAACGGGAGA GGGCGTCCCC TTTGCCCCGG AAACGGGGTG GGGGGGGGGG
Prunus arm  GAACGAGAGA GCGCGTCCCC GTTGCCCCGG AAACGGTGTG CGCGGCCGGC

SEEEY FEEEY JEEER PEREY EEPER) FEREY UEEER PEREY BEPPEY PRy |
210 220 230 240 250
Prunus arm GTCGTCATCT TCAAATATGT CAAAACGACT CTCGGCAACG GATATCTCGG
Prunus arm GTCGTCATCT TCAAATATGT CAAAACGACT CTCGGCAACG GATATCTCGG
Prunus arm GCGGCCATCT TCAAATTTGT CAAAACCACT CTGGGCAACG GAATTGTCGG
Prunus arm GTCGTCATCT TCAAATATGT CAAAACGACT CTCGGCAACG GATATCTCGG

SRR FEEEY JEEEE PEREY EEPER) PR UEERR PEREY BEPPEY PRy |
260 270 280 290 300
Prunus arm CTCTCGCATC GATGAAGAAC GTAGCGAAAT GCGATACTTG GTGTGAATTG
Prunus arm CTCTCGCATC GATGAAAAAC GTAGCGAAAT GCGATACTTG GTGTGAATTG
Prunus arm CTCTCGCATC GATGAAGAAC GTAGCGAAAT GCGATACTTG GTTTGAATTG
Prunus arm CTCTCGCATC GATGAAGAAC GTAGCGAAAT GCGATACTTG GTGTGAATTG

SEEEY FEEEY JEEER PEREY FEPER) FEREY UEEER PEREY BEPPEY PRy |
310 320 330 340 350
Prunus arm CAGAATCCCG TGAACCATCG AGTCTTTGAA CGCAAGTTGC GCCC-GAAGC
Prunus arm CAAAATCCCG TGAACCATCG AGTCTTTGAA CGCAAGTTGC GCCCCAAAGC
Prunus arm CAAAATCCCG TGAACAATCG AGTCTTTGAA CGCAAGTTGC GCCC-CAAGC
Prunus arm CAGAATCCCG TGAACCATCG AGTCTTTGAA CGCAAGTTGC GCCC-GAAGC

SEEE] EEEEY R FEPEY EETEN EEEEY SRR PSR SR PR
360 370 380 390 400
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Prunus
Prunus
Prunus
Prunus

Prunus
Prunus
Prunus
Prunus

Prunus
Prunus
Prunus
Prunus

Prunus
Prunus
Prunus
Prunus

Prunus
Prunus
Prunus
Prunus

Prunus
Prunus
Prunus
Prunus

Prunus
Prunus
Prunus
Prunus

arm
arm
arm
arm

arm
arm
arm
arm

arm
arm
arm
arm

arm
arm
arm
arm

arm
arm
arm
arm

arm
arm
arm
arm

arm
arm
arm
arm

CATTAGGCCG AGGGCCCGCC TGCCTTGGGC GTCACACGTC GTTGCCCCCC
CATTAGGCCG AGTCCCCCCC TGCCTTGGGC GTCACACGTC GTTGCCCCCC
CATTAGGCCG AGGGCCCGCC TGCTT-GGGC GTTCCA-GTC GTTGCCCCCC
CATTAGGCCG AGGGCC-GCC TGCCT-GGGC GTCACACGTC GTTGCCCCCT

SRR EEEE EEEEEY EEEEY EEEER) PR SERER FEEEY EEEREY BEPy
410 420 430 440 450
CATTTACCCC TTTGGGATTT GCGGGGGG-- GGAAGATGGG CCCCCGGCGG
CCTTTTCCCC TTTGGGATTT TCCGGGGGTT GAAAAAAGGG CCTCCCGTGC
C-TCTACTCC TTCGGGATTC GAGAGGTG-- --AAGATGG- CCTCCCGCCG
CCATCTATTC CTTGGGGATT GCGGGGGGC- GGATGATGGC GCTCCCGTGC

SEEEY FEEEY UEEER PEREY BEPTE) PR EEERR PEREY BEPEEY PR |
460 470 480 490 500
CTACA-CCGG TTGTT--GGG AAAAAAGGCA AAGCCTCTCG GGATC-AAAG
CCCTGGCTGG GTGTTTGGGG AAAAAAGGCA AGGCCCTTCG GGGTTGAAGG
CCTTCACCG- -TGGTT--GG CATAAATGCA AAGC---TCG GCGAT-CAAG
GCCTCGGCGC GCGGTC-GGT ATAAAATACC AAGTC-CTCG GCGACGCACG

SEER] EEEEY EEREE) FEPEY EETEE EEREY SEEEE) PEEEY PR PR

510 520 530 540 550
CCAATTAGAT TGGTT--GCT GCCAAGCTCC G-TTTGGCCC GCCGGGGGGG
TCATTGACAA TGGTTTGGTT CCGAAACTCT GGTTTTCCCC GCCCGTGTGG
TCACTACA-- TTGT---GGT GCGAAACTCG G----- TGCC GTCGGA--GG
CCACGACAAT CTGTG--GGT GCGAAAGCTC G--TTTGCCC GTCGTGTGCG

SEETY EEEEY JEEEE PEREY EEPEE) FEREY UEERR PEEEY BEPEE BE |
560 570 580 590 600
GTCGAACCCC CCCCGGGGTA AAAAAACAAT GTGCGAGGTC CAGGTTGGCC
GTTCGTCCCC CCATCGGGGG TACAAAAAAT TTGCGGGGCT CGGGTGAGCC
GTCG---TAC CCCTCGGGGC TCAGAACAAT A-GCGGGTTC --GGTGG---
GTCG--TCGC GCATCGAGGG CTCGAAAAAT TGTCGGCCTC CGGCTCGGAC

SRR EEREY EEEERY EEEEY UEEEE) EEPEY EEPER FREERY EERREY BEPey
610 620 630 640 650
TTTCGAACCG GCCCCTGGAT CATG-GGGGG CTGCCCGGTG AACTTGAGGG
TTTTAACCGC GACTTTGGAA AAGGCGTGTG TGACCCCTTT GACTTGAGAG
CTTCA--CGC GACT-TGGAT AGCG----- G GTACC--GTG TATT--AGCG
TTTCAA-CGC GACCCCAGGT CATGCGGGGG TTACCCGCTG AATTCAAGCA

SR DAY Y PR P PR I
660 670 680
--TTTCAATA GA-GTGAGCG TAC--CGCAG CTCC
CGTATCAATA AT-GCGATCG GACCCCGCAG TACC
--TATCAATA GC-GAGGACG C--—-—----- G TCCC
--TATCATCA GACGCGAGAG GA------ AG TTCT



