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Qsaly e dhe b 10
dasial)
Lolaidl) ablall o 4y callall (B el Jualas aal (e Solanum tuberosum L. UsUadl o
Ualall L) cdasall ey cebyeall 83lly 55 dlaiall aey del)y ASY) Jualaall dalyll 45yall jaawiy Solanaceae
aliall e aal) o \@lgial ddle A5 dad Lely cAlledl) ol ) o3 ey Lpgl () i) @lld sasg dugiall Sl
deg)al) dalual) iy . (Hassan, 2003) diguand) aleatly b Sally ¢saally el yau g Slly ciliaalilly c4ig ylly 450331)
b 270.591 zliby aisy/paS 5364.5 dualis) Jausiass aiss 50.440 s Ualhadl Jseana e 2022 alal Ghall b
-(Central Statistical Organization, 2023)
Baal) Clacalgal) 13 Calial) ity days¥) el & Gael) dilaiall 8 de) 30 Alanional) Calial) bl o)
I3 ally Sl Jalall ale U8 i) oSay 3 (Taha, 2007) dusla) saas ) Jelsall aa) (g dllal) Lalisyly
-(Kumar et al., 2000) 4339as Jualall 408 & We S35 55 5al) Cteall 250501 daplall lé
Aog yall o B8N DAY Y A8l Jseal) b o)litas bl Aada ddyee Jralaal) 8 o) Jealadl Gl
i) b s3sagally Ley gyl Al cibuliiall Ao ading o i Awsll maline ol 2 las oy el el Ll
e silly aliy) clacall b laell Gsi U Akl plel) Cinng L ol planall sda Eigan Yl ¢ 3Ll
Saa ) Ajglad) A caly LS @il 4ol CliRY) cas o Jeat 38 Ziull GBEAY) )
@31 Bali Gag bl Bl QLAY Caall (e sl LlS il el ) 3ga0 asbad calS aalsll Sl uSHl
Eaysies il bl lia oY Yied 05 QI Gl L3hsl) ol ae Ljlae dall it b Al il g8 LS
a5 claall b diul) 5ih (ae Chasl oS Guliia alag] ) dalal) Ciels s (g - (Al-Mufarji, 2006) Juill lgalans
el lall ) ddall 3l ol @ilisa G Cansill dans Sty <Heritability Cuysill dapa Cajes Lo 5o (el
A daphall lodl 3 lage sy Cuyall o) «Broad Sense Heritability gulsll eall dusills die ju Lo 124y
b obball clasy) b @l dlle diad culS 13 Lawy QA ot dulal o 438 cdsesall clacall (pns Ayl
S a5 Alalea & dadine dalgad) 030 Jaxiy QAT Bady Cuyailly 4 QAN ela) usllaall adiall
Oy A gralyy B AaeSl) 28l 4ylail guln <) Genetic Advance sl Gl a8 dang AaaSl ddiall 28 514l)
-(Al-Kamar, 1999) <Ll
A8l Baclal) g lus) & deli s gl ) aaall A8 iyl Ciliain degiia il ahasiad M dalall o
Jils iy gouls Aiholl CuSIll sk e ddlady il gl il Bkl Gag cBiadia Cilbea Bads lsil e Jsaanll sal
Aglae clladidl ey ¢80 ¢ Jralaall HSH (gl 3 Bste gaill el A3l Slsalld g el dlalaall o IS
s Al A8l 4l cpsall ¢ i) oy (Pird ef al, 2011) ¢ lad¥) cilladial) 03 (hag ¢dig il alsall ells Jassil
.(Lemus et al., 2002) (bisig g clig sy g W dadl) lasan JS8 o) (LelS dadly duna dadl) cligigh <3 e
«(Moussa, 2011) <Glall glsi) (e aall & sl cplall GlaaY deadical) il saal LS dad) a3 WS
)y WY 8 dngloandy g dtlbay gliy Ay s Gilaal Gula g aypliy il sar o G Ll
Gyl aat LS dedl e daidial) Sleall ol o(Tkram ef al., 2010) gosdal) Cilgine GG 800 12 Cabid,
.(Ann and Jin, 2020) sa0a0) #1501 (se 2aall skl 5,080 Lgaaly A5L5ually Lam iy gally ALl ailiadl] e dyla
)l Calaa
lald (g Abilaeg Aale Ghad) & pead) Jualas o Jlaadl 138 8 5o duh lliels Zuball sda Caags
tak b ) alad) Jgemne Lgias
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Al bl e silly o)) Jalally (gradd) sall e Adide ol Lol dad) sy yib duly ~1
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dad) (e dibiie Dlalaa il s (Vogue s Riviera s Paradiso s Fajah 5 Arizona) a5 E &) (e 8350l
el flee cunl dzdy (60 45 30 0) day) a5 (5158 98k 50 lahie Leled) Lllaiy Gamma Rays LS
daals faslad) BS [obinil) and Cida B ala)) sale (e daada i Jals Lahall a8 dedl) Ualadl) CaliaY
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Lol Bas gl Cutenal ccape—@yd g pall oladl (g 9 3a Ao 2024/2/13 myliy Ledl) i) il cae))
alale 403 @M auye i 3.375 Dppadll sangl) dalue cily @l ¢ e 0.75 Gajes i 1.50 Jobar 35 e A0
2e 9 (20=4x%5) G ke EBlladl 230 muail (Randomized Complete Block Design s (pana <l Ko D
S O leal) et (gslaailleg capal daely 3 Aol cililee L Eanpad sasg (60=3%4%5) Lyl cilassl

Glaugio Gu 45kl 3gaal) 2t K5y L) p230u)g ¢(2010) SAS maliy Ao alae) Wilaa] cliball culls
0.05 Jlaia) (g5ina vic il

O A8Dsl) alladd) (any jaaiis Ly Leblas &3 Lgalsany Lewsiy duhall a8 clicall Gl pan o olga¥) 2a
2l zisall dlles iy Ao (1 dsaadl) sysl L sy dupail) G st aeeaill cplall ddas oo
:(Al-Rawi and Khalaf Allah, 2000) 4zY)

yik= b + Rk + Ai + Bj + AByj + eijk {i=1, a; j=1, b; k=1, r

Table 1: For the design used in the experiment ANOVA table.

S.0.V d.f SS MS Cal. F
Reps r—1=2 (S8Sr) =R-CF MSr F,

A a—1=4 (SSa) =A-CF MSa Fa

B b-1=3 (SSg) =B-CF MSs Fs

AB (a—l) (b,l) =12 (SSAB) = AB-A-B+CF MSag Fas
Error (ab-1) (r-1) =38 (SSe) = ABR-AB-R+CF MS.
Total abr—1 =59 SST = ABR-CF

5= iVl A

4= @wiﬂ\ Ol (B
3= ) )<all axe iR
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Ligine cyidly (1 Jsaadl) culall Jalas Jgan (e (0% ddadly 62 g &d)sl) 67 (gredaal) cplil) s &y
eOralall e e IS ol Gluas @lldg (1957) Kempthorne 4aob s iall (e 6% Snlls 6%y Sl okl
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ol LSy danlidl) olad¥l e Jouanll Lagl camsl) jaall )l

0% = 0% T 6% crerreinannnnn, (1)
Phenotypic variance (o2p) = ekl cplall
Genotypic variance (c%g) = sl cplal

Environmental variance (c%¢) = il ¢plal

rbjc?s=(MS s —MS.)

by Gluje usie = MS g
sl hdll lasye bgia = MS e
b Sall s =1

ol CDlalae 222 = b

MS . 6% =

tsh WS 0% ) 0% (Shsl) cnlall e JS cpls les 3y

1 2(Msg)? 2(Mse)?
Vig) = r2bh2 {gen. df.+2 * error df.+2} (2
_ 2(Mse)? 3

Jalas Clual (Burton, 1952) Jid (e s iaall iy ilalaal) (e (5edaally Jhsll DY) alaa s g
Jales leal (Dudley and Moll, 1969) Genotypic coefficient of variability (GCV) sl <Dy
:40Y) cYaleall alassuls Phenotypic coefficient of variability (PCV) (gyedaall <Dliay)

GCV %= (N 6% /§) %X 100 ©oeeoieeeiseeiieeeeee, (4)
PCV %= (N 6% /§) X 100 ..oeooeeeereeiieeeeee, (5)
Adeall sl sl 2 = (§)
el el alay) = ~a o%
cSpedaal) ol cJ\);.N\=\/_ o’
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125 (1996) Mackay 5

sz.s. =

o%p
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ade Gl s Expected Genetic Advance (EGA) adsidl  JAhgll Gl s
GV e A3 sl Bde Lawsio cm A Uiy s (A3 4aalYL (Falconer and Mackay, 1996)
: VS5 (1960) Allard dsbas slaiels dia < 508 33 cGaliaY) Sdall Jacigiag

EGA. = (KH2bs ¥ 8P) oo, (6)
sl sl (eadll = E.G.A
.A“_qta\,\ﬂ\ e %5 J A_IIA:\J\)” BAG L;“J 206 =K
sl il Guygill = H2
LSl pulidl) Calaty) -~ o’

(Kempthorne, 1969) laasl ) diylally diall Jacigia (e Ligia dacsi dags algiall Jhgll Geanll
fRs
EGA. %=[(K H2os ¥ 8P )/§] X 100 .0eveveeeeeeren.. (7)
.daall Lﬁw\ BEW| < (y)

: Y saill e (Ahmed and Agarwal, 1982) aal S adgiall Jhll Gauatll dgas il
(&lle %30 o ST 5 Aaugie %3010 5 datiia %10 (e J)

L8ty ilail)
Ciliall Lgina Gl dusadl) Ciliad Il Glasye Jane of dushll 48 Walladl il cplall Jalas il oyl
g Uil lieal %1 Jlaal (gt die G G Syl 8 clhan s KU giall Gowsil) daa oy (2 Jsaall) dual 28
sl A (539 Jamas lall 3sutll Aallall clipll ae g (31)0¥) 8 Jbg ol dansiy bl
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Table 2: Analysis of variance for the studied traits in potatoes, which represents the mean square values.

Mean of Squares
. Chlorophyll af Sources of
;f) :t:sg::;ltgi::t Tunl:zeuf-i(eNt?l; for content Leaf area Plant hight o variation
g g (SPAD)
479.791 0.328 1.266 2298749.62 201.876 2 Blocks
406.353 ** 25.035 ** 185.270 ** 10526214.790 * | 913.626 ** 4 Varieties
89.798 * 1.073 * 13.486 3201464.110 3.512 3 Radiation
treatments
363.488 ** 2.900 * 6.477 1858066.240 51.248 * 12 Var. x Rad.
83.154 1.877 7.845 1077185.300 37.146 38 Error

sl e (0.0150.05) Jlaia) (s5ienn Sie dugina *% 5 *
sell Lugiall Faully slaal) vie il Adlay Gisedll dallall clally clill Gigedl] LG Jealalls
Fanlly ilipal) 8 Al 5Ll dgial) Aaclly lall 485l Aalisall Ciliaal %5 i) (ggiese iy ctilipall b asanlisils

(4 Js2al) 5 (3 Jsall) (b emse LSy lipall (8 cpamg il gl dagiall dacally culipal) b Laall dugiall

Table 3: Analysis of variance for the studied traits in potatoes, which represent the mean square values.

Mean of squares
Tuber Dry . f
Starch Tubers Marketing Sources o
hardness at matter . d.f. .
. percentage of yield for harvest of variation
harvesting of tubers .
tubers (%) marking plant
(1]
6.237 0.996 2.387 426.743 150094.117 2 Blocks
20.926 ** 1.075 * 1.365 * 1703.634 ** | 598506.542 ** 4 Varieties
8.950 3.778 ** 4789 %% | 64.104 * 22569.644 * 3 Radiation
treatments
9.038 * 4.598 ** 5.806 ** 274.987 * 96687.686 * 12 Var. x Rad.
2.095 0.120 0.325 128.596 45226.384 38 Error

sl e (0.0150.05) Jlaia) (ggiase e dugine ** 5 *

Table 4: Analysis of variance for the studied traits in potatoes, which represent the mean.

Mean of squares
Tuber’s
9 9

Tuber’s Tuber’s T‘u ber’s carbohydr TUbeF s f S f variati

otassium phosphorus nitrogen ate protein d.f. ources of variation
P percentag percentage
percentage percentage e percentage
0.351 0.0002 0.418 0.866 16.353 2 Blocks
0.444 ** 0.021 ** 0.060 * 1.206 2.366 * 4 Varieties
0.012 0.006 0.016 0.521 0.663 3 Radiation treatments
0.372 ** 0.013 ** 0.076 * 10.363 ** 2.977 * 12 Var. x Rad.
0.019 0.001 0.011 0.325 0.419 38 Error

Naiem et al., 2022; Rohit et al., 2022; Mishra et al., 2017) Osialll 53 L ae 2o il
Abladl (4 Jealally gaill clical CaliaY) o dugina (398 3939 e (Singh ez al., 2024; Seid et al., 2023;
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o Al a8 cliall A8l Allally Ll LIS L850 lisas dpeliall sl 08 (s (3 Jsaadl) it
deasi Lo o geilall o3 355 cdudyall 38 Cliall jiall e Ausine S iy sl (el o o) sy diag ¢Usllal
dgias ad (e (Singh ef al., 2024; Hu et al., 2022; Shetty et al., 2023; Luthra et al., 2018) ogialdl 4
sl b cliaall Gand Gl Sl

& g yslsll Ay laill ¢ 1)) @laal Al il ad e el cnlS Aol culall 0l o) I il s,
seadl] Lgial) Ly ageal] Aallall Cliyally Gagecl] QA Jaalally clall Gagucll dallall cilial) sacy (3l
(5 Jsadl) b e LSy (oA cliall UL s Jily (il b o pacisdly

Table 5: The overall mean and components of phenotypic variation (genetic and environmental) and
genetic parameters of the studied traits in potatoes.

Characteristics
Tuber Tubers No. | Chlorophyll Genetics parameters
weight for for content Leaf area Plant hight
marketing | marketing (SPAD)
26.933 1.929 14.785 787419.124 73.040 Genetic variation
19.725+ 1.205+ 8.917+ 507577.900+ 43.972+
83.154 1.877 7.845 1077185.300 37.146 Environmental variation
31.429+ 0.709+ 2.965+ 407137.800+ 14.039+
110.087 3.806 22.630 1864604.424 110.186 Phenotypic variation
3.322 20.872 8.368 15.605 12.852 Coefficient genetic variation
6.718 29.319 10.353 24.014 15.786 Coefficient Phenotypic
Variation
0.244 0.506 0.653 0.422 0.662 Heritability
5.274 2.034 6.399 1187.060 14.315 Expected genetic improvement
3.377 30.568 13.926 20.876 21508 | Pxpected genetic improvement
(percentage)
156.178 6.654 45.948 5686.167 66.495 Mean

sl Jealally 20.872 clall ygecll dallall cliall 2ae claal sl CBEAY) Jolaal all el il
Gilial Claw (greladdl Y Jalad aidll el cpa 820,741 Gapeill dallal) lipall Jealag 20,732 clal
Jealas 29.180 clill gudll Jualally 29.319 clall 3s5eill dallall lijall 2acy 24.014 clall 48,50 dalosdl)
Jsanal &dl)5 S5 dnaw e (2020) 50305 Prajapati ) HLa Lo g 138 oaley 29.184 (ssuill dallall il
glo) gie dugpadl claall QY jaall e (gsine (s (ulS 2sms angd Cua 20182017 (gmanyl) aesgall Unlladl
Osialll ISy S A3, (s Janes clall byl Gealag colall IS clpall ae s 48 )5l daluadlly Glasad) sae g Ll
Srebaag Sy Daa) Jales ad e (Likeng-Li-Ngue et al., 2023; Tessema et al., 2022; Zeleke et al., 2021)
cpadl) diliia

Ju 13y clgmpen cliall sl CDEAY) Jalas ad e LIS o) culS (gygladd) CDEAY) Jolas i o iy
b liall o3 alaae o)) (€ cigline Cilayu dugpad) Cliall o LS aundll cOlalea Jicially Sl il e
zase WS (Al-Mukhtar, 1988) oyl jelad) pelud e cilacall sdgd Ylad 005§ GATYT ol by (Ao Slin
.(6 d}i.ﬂ\) &
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Table 6: The general average, components of phenotypic variation (genetic and environmental), and
genetic parameters for the traits studied in potatoes.

Characteristics
Tuber .
hardness at Starch Dry matter Tubers Marketing Genetics parameters
harvestin percentage of tubers yield for harvest of
g of tubers (%) marking plant
1.569 0.079 0.086 131.253 46106.679 Genetic variation
1.008+ 0.051+ 0.066+ 82.066+ 28830.870+
2.095 0.120 0.325 128.596 45226.384 Environmental variation
0.791+ 0.045+ 0.122+ 48.604+ 17093.970+
3.664 0.199 0.411 259.849 91333.063 Phenotypic variation
6.931 2.993 1.953 20.741 20.732 Coefficient genetic variation
10.591 4.751 4271 29.184 29.180 Coefficient phenotypic
variation
0.428 0.397 0.209 0.505 0.504 Heritability
1.688 0.365 0.276 16.769 313.770 Expected genetic
improvement
9.339 3.887 1.838 30.359 30.296 . Expected genetic
improvement (percentage)
18.073 9.389 15.010 55.234 1035.667 Mean

Dstel] Bsidl Facill 0.666 5 lisall 8 lyan o, SU dgiall Zaill 0,183 G omgli aalsl) inally Canysill 28

Dstesill Lgial) dcailly 0.653 3hs¥) (8 gyl dansiy 0.662 bl g syl Cilieal dadfiye i€ gl Jaadlg ccilipall &
0.422 clall 48,50 Aalaall Clial Alaugic culS L <0.648 Gyl b agauslisdll Lgiadl Lually 0.666 <yl
0.505 Gsatll dallall il dalsy 0.504 clall isseall Jualally 0.506 Clall Gagudll dallall il sae,
e o ofislll Gany dias Al Gl ey «9AY) Glaall 8L Lcatdiag <0.428 slaall die cilijall 430y
Asefa et al., 2016; Hunde et al., 2022;) ~giey Slaall Calisdd ddlally dacgially Lmbdiall (o Cangli Euygi
Glial) Cpentd el sas daj aa dia il 3 cuysl) daws ¢yl .(Singh et al., 2024; Rohit et al., 2022

(7 Jsaall) & ase LSy (Allard, 1960) &8 yaluall Glasyl
Table 7: General scheme, components of phenotypic variation (genetic and environmental) and
parameters assigned to the traits studied in potatoes.

Characteristics
Tuber S Tuber’s T.uber S Tuber’s carbohydrate Tuber. S Genetics parameters
potassium phosphorus nitrogen protein
percentage
percentage percentage percentage percentage
0.035 0.002 0.004 0.073 0.162 Genetic variation
0.021+ 0.001+ 0.002+ 0.058+ 0.114+
0.019 0.001 0.011 0.325 0.419 Environmental variation
0.007=+ 0.0003+ 0.004+ 0.122+ 0.158+ onmental variatio
0.054 0.003 0.015 0.398 0.581 Phenotypic variation
6.557 14.907 4.299 1.461 4378 Coefficient genetic
variation
8.145 18.257 8.325 3.413 8.291 Cocfficient phenotypic
variation
0.648 0.666 0.266 0.183 0.279 Heritability
0.310 0.075 0.067 0.237 0.438 Expected genetic
improvement
10.865 25.000 4554 1.282 4764 |, [Fxpected genetic
improvement (percentage)
2.853 0.300 1.471 18.484 9.193 Mean
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Amiiall (o Cols 8 diall Tagia (e ogie A€ igiall Sl Guentl) o o) (3 Jsaall) itn udy LS
Sl b Laall dgial) Ly 1.838 clipall b ddlal) salall Gugiall duesilly 3.377 (gudl Aipall 0y Jane Cilial
Clipall b g0 Sl giall el 4,764 iyl (gl Lagial) dasally 9.339 slasl) e ciliyall 450y 3.887
Jualally 30.568 bl 3iguall dalliall cilipall saal clial ddlally 4,554 Cloall & Guag sll dagiall dacally 1.282
IS ) 285 (aY) Sleall L Aavgie culS Leg ¢ 30359 Gseall AW @l dealag 30,296 sl
(Likeng-Li-Ngue et al., 2023; Seid et al., 2023; Zeleke et al., 2021; Al-Ajili, 2021; Singh et al., 2020)
g yaall Clieall lally Al sially Ambiial) (s Ao oS sl Cppenl o8 o )

(e AuusS isiall sl Cpmanily aspsilly (gradals sl DAY Lelas) A5l Alladll (yy 3D (e i
ade s clgin dugall A e AN (daball 28 ciliall aliedd Glaaiill gl 2l Gun e Lgdans e dadliia CuilS Lead ()
DAY Jalae ad DA (e L) Aulasil) sal) A adgiall sl aeaills gal) (e L dusall 480al) 228 A (has
Jyanall Gaeail Liglladll Calaa¥) Mass Selection (Jlaa¥! Qi) @asg o) oSa SV ol Jie Ay «(5y¢daal)
-(Welsh, 1981)

REFERENCES

Agarwal, V.; Ahmad, Z. (1982). Heritability and genetic advance intricate. Indian J. Agric. Res., 16, 19-
23.

Al-Ajili, ALA.A. (2021). The effect of nano-NPK fertilizer and its application method on the growth and
development of two potato cultivars. Master's thesis. College of Agriculture and Forestry. Al-
Walid University. Iraq.

Ali, A.A-K.A. (1999). Hybridity and gene action in maize (Zea mays). PhD Thesis, College of
Agriculture and Forestry, University of Mosul, Iraq.

Al-Kamar, M.K. (1999). “Horticultural Plant Breeding”. Dar Al-Khaleej Library, Amman, Jordan.

Allard, R.W. (1960). "Principles of Plant Breeding". 2™ ed., John Willey and Sons. Inc. New York, USA.

Al-Mufarji, O.k.A. (2006). Analysis of combining ability and estimation of heterogeneity and genetic
markers in okra (Abelmoschus esculentus L.). PhD Thesis, College of Agriculture, University of
Baghdad, Iraq.

Al-Mukhtar, F.A.-H. (1988). “Genetics and Breeding of Horticultural Plants”. Ministry of Higher
Education and Scientific Research, University of Baghdad, Bayt Al-Hikma, Baghdad, Iraq.

Al-Rawi, K.M.; Khalaf Allah A.M. (2000). “Design and Analysis of Agricultural Experiments”.
University of Mosul, Ministry of Higher Education and Scientific Research, Dar Al-Kutub for
Printing and Publishing, Iraq.

Ann, S.; Jin, H.L. (2020). Mutational propagation using gamma irradiation in ornamental plant
development, department of plant biotechnology. J. Flower Res., 28(3), 102-115.
DOI:10.11623/11j.2020.28.3.01

Asefa, G.; Mohammed, W.; Abebe, T. (2016). Genetic variability studies in potato (Solanum tuberosum
L.) genotypes in bale highlands, south eastern ethiopia. Journal of Biology, Agriculture and
Healthcare, 6(3), 117-119.

Burton, G.W. (1952). Quantitative inheritance in grasses. Proc. Sixth Inter. Grass land cong., 1(2), 277-
288.

Central Statistical Organization (2023). Crop and vegetable production for the year 2022. Ministry of
Planning, Directorate of Agricultural Statistics, Republic of Iraq.

Dudley, J.W.; Moll, R.H. (1969). Interpretations and use of estimates of heritability and genetic variances
in plant breeding. Crop Sci., 9, 257-262. DOI:10.2135/cropscil969.0011183X000900030001x

Falconer, D.C.; Mackay, T.F.C. (1996). "Introduction to Quantitative Genetic". 4" ed., John Wiley and
Sons, New York.

Hassan, A.A.M. (2003). “Potatoes”. Arab House for Publishing and Distribution, Cairo, Arab Republic
of Egypt.


https://doi.org/10.11623/frj.2020.28.3.01
https://doi.org/10.2135/cropsci1969.0011183X000900030001x

Qsaly e dhe b 18

Hu, J.; Mei, M.; Jin, F.; Xu, J.; Duan, S.; Bian, C.; Li, G.; Wang, X.; Jin, L. (2022). Phenotypic variability
and genetic diversity analysis of cultivated potatoes in China. Front. Plant Sci., 13, 1-13.954162.
DOI:10.3389/1pls.2022.954162

Hunde, N.F.; Galalcha, D.T.; Limeneh, D.F. (2022). Estimation of genetic variability among potato
(Solanum tuberosum L.) genotypes at Bekoji, Southeastern Ethiopia. Adv. Crop Sci.
Tech.,10(11), 2-6.

Ikram, N.; Dawar, S.; Abbas, Z.; Javed, Z. (2010). Effect of (60 cobalt) gamma rays on growth and root

rot diseases in mungbean (Vigna radiate L.). Pakistan J. Bot., 42, 32165- 2170.

Kempthorne, O. (1957)." An Introduction to Genetic Statistics". Jihn Wiley and sons, New York, USA.

Kempthorne, O. (1969). "An Introduction to Genetic Statistics". lowa State University Press, Ames.

Kumar, A.; Dahiya, M.S.; Bhutani, R.D. (2000). Performance of brinjal (Solanum melongena L.).
genotypes in different enviornmnets of Spring Summer Season. Haryana J. Hort. 11,
63- 67.

Lemus, Y.; Méndez-Natera, J.; Cedeio, J.; Otahola-Gémez, V. (2002). Radiosensibilidad de dos
genotypes de frijol Vigna unguiculata L. Walp, UDO. Agricola, 2, 22-28.

Likeng-Li-Ngue, B.C.; Ibram, A.A.M.M.; Zenabou, N.; Zoa, F.B.; Fort, M.N.L.; Nathalie, M.; Bell, J.M.
(2023). Genetic variability, heritability and correlation of some morphological and yield
components traits in potato (Solanum tuberosum L.) collections. American J. Plant Sci., 14(9),
1029-1042. DOI:10.4236/ajps.2023.149070

Luthra, S.K.; Gupta V.K.; Lal, M.; Tiwari, J.K. (2018). Genetic parameters for tuber yield components,
late blight resistance and keeping quality in potatoes (Solanum tuberosum L.). Art. Potato J.,
45(2), 107-115.

Mishra, S.; Singh, J.; Sharma, P.K. (2017). Studies on parameters of genetic variability for yield and its
attributing traits in potato (Solanum tuberosum L.). Biosci. Biotech. Res. Asia, 14(1), 489-495.
DOI:10.13005/bbra/2469

Moussa, H.R., (2011). Low dose of gamma irradiation enhanced drought tolerance in soybean. Agron.
Hungarica, 59, 1-12. DOI:10.1556/AAgr.59.2011.1.1

Naiem, S.Y.; Badran, A.E.; Boghdady, M.S.; Aljuaid, B.S.; El-Shehawi, A.M.; Salem, H.M.; Ismail, H.E.
(2022). Performance of some elite potato cultivars under abiotic stress at North Sinai. Saudi J.
Bio. Sci., 29(4), 2645-2655. DOI:10.1016/j.sjbs.2021.12.049

Piri, I.; Babayan, M.; Tavassoli, A.; Javaheri, M. (2011). The use of gamma irradiation in agriculture.
African J.I Micro. Res., 5(32), 5806-5811. DOI:10.5897/AJMR11.949

Prajapati, D.R.; Patel, R.N.; Gami, R.A. (2020). Study of genetic variability of tuber yield and storage
related traits in potato (Solanum tuberosum L.). Inter. J. Chem. Stud., 8(3), 188-192.
DOI:10.22271/chemi.2020.v8.i3¢.9220

Rohit, N.R.; Johnson, P.L.; Tandekar, K. (2022). Studies on genetic variability, heritability and genetic
advances of potato (Solanum tuberosum L.) genotypes for yield and yield attributing traits.
Pharma Innov. J., 11(3), 260-263.

SAS, (2010). Proprietary software release, 6.12 TS Licensed to North Carolina state University. By SAS
Institute Inc., Cary. USA.

Seid, E.; Tessema, L.; Abebe, T.; Solomon, A.; Chindi, A.; Hirut, B.; Burgos, G. (2023). Genetic
variability for micronutrient content and tuber yield traits among bio fortified potato (Solanum
tuberosum L.) clones in Ethiopia. Plants 2023, 12, 1-16. DOI:10.3390/plants12142625

Shetty, S.; Krishnaprasad, B.T.; Amarananjundeswara, H.; Shyamalamma, S. (2023). Genetic variability
studies in potato (Solanum tuberosum L.) genotypes for growth, yield and processing quality
traits. Mysore J. Agric. Sci., 57(1), 344-350.

Singh, B.; Mishra, A.; Charanteja, B. (2020). Genetic variability and character association for some
important morphological, physiological and biochemical traits of table potato (Solanum
tuberosum L.). Inter. J. Chem. Stud. 2020, 8(4), 3338-3343.
DOI:10.22271/chemi.2020.v8.i14ap.10167

Singh, J.; Kumar, D.; Sood, S.; Bhardwaj, V.; Kumar, R.; Kumar, S. (2024). Genetic variability and
association studies for yield and its attributes in cultivated potato (Solanum tuberosum
L.). Veget. Sci., 51(01), 148-153. DOI:10.61180/vegsci.2024.v51.11.20


https://doi.org/10.3389/fpls.2022.954162
https://doi.org/10.4236/ajps.2023.149070
https://doi.org/10.13005/bbra/2469
https://doi.org/10.1556/AAgr.59.2011.1.1
https://doi.org/10.1016/j.sjbs.2021.12.049
https://doi.org/10.5897/AJMR11.949
https://doi.org/10.22271/chemi.2020.v8.i3c.9220
https://doi.org/10.3390/plants12142625
https://doi.org/10.22271/chemi.2020.v8.i4ap.10167
https://doi.org/10.61180/vegsci.2024.v51.i1.20

19 Uil s .Solanum tuberosum L Uslau) 8 £0s)) alleal) (any i

Taha, F.A.A. (2007). Effect of potassium fertilizer and soil mulching on three potato (Solanum tuberosum
L.) cultivated in Basra Governorate. PhD Thesis, College of Agriculture, University of Basra,
Ministry of Higher Education and Scientific Research, Republic of Iraq.

Tessema, G.L.; Mohammed, A.W.; Abebe, D.T. (2022). Genetic variability studies for tuber yield and
yield attributes in ethiopian released potato (Solanum tuberosum L.) varieties. PeerJ, 10, 1-14,
e12860. DOI:10.7717/peerj.12860

Welsh, J.R. (1981). "Fundamentals of Plant Genetics and Breeding". John Wiley & Sons, Inc. New York
US.A.

Zeleke, A.A.; Tiegist, D.A.; Baye, B.G. (2021). Estimation of genetic variability, heritability and genetic
advance in potato (Solanum tuberosum L.) genotypes for tuber yield and yield related traits.
Turkish J. Agric.-Food Sci. Tech., 9(12), 2124-2130. DOI:10.24925/turjat.v9i12.2124-
2130.4301

Estimation of some Genetic Parameters in Potato (Solanum tuberosum L.) under
Effect of Gamma Rays

Shamil Y. Hassan Maher M. Saleh
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Mosul University/ Iraq
Laith A. Najam
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ABSTRACT

Five imported potato cultivars of the E class (Arizona, Fajah, Paradiso, Riviera, and Vogue)
were studied for the nature of inheritance of certain growth and yield traits under the effects of a
treatment period with gamma rays. It included four treatments: Not treated, treatment for 30 minutes,
treatment for 45 minutes, and treatment for 60 minutes. The study was conducted out within the
Nineveh Governorate in Iraq. Twenty treatments were used in a factorial experiment with three
replicates and a fully randomized block design in the agricultural research field, College of
Agriculture and Forestry, Tourist Forest Area, Mosul City, through the spring growing season of
2024-2025. With the exception of the percentage carbohydrates found in tubers, the mean squares
values of five cultivar compositions were significant for each characteristic under investigation,
according to the analysis of variance results. In the meantime, the attributes of the number of
marketable tubers per plant, average marketable tuber weight, marketable yield per plant, and
marketable tuber yield showed significant mean squares of the irradiation coefficients. the proportion
of starch and dry matter in tubers. For all characteristics within the study, the genetic and
environmental variance values were significantly above zero. The characteristics of plant height, the
amount of chlorophyll in leaves, number of marketable tubers per plant, marketable yield per plant,
marketable tuber yield, and percentage of both potassium and phosphorus in tubers had higher genetic
variance values than environmental variance values, while the other traits had lower genetic variance
values. Plant height, the amount of chlorophyll in the leaves, and the levels of phosphorus and
potassium content in the tubers all had high broad sense heritability values. Any trait that has high
heritability allows breeders an excellent chance to enhance these features through direct selection.
For the characteristics number of marketable tubers per plant, marketable yield per plant, and
marketable tuber yield, the expected genetic improvement values as a percentage of the trait mean
were high.

Keywords: Potato, genetic improvement, variation, heritability, gamma rays.
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