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Lolaadll) Al aim g callall 8 pmdl) Jualas aal gm0« Solanum tuberosum L. Uslad) aa
Ualadl a1 lasall ey bl 535 5 M5 Alaiall aey deh) SSY) Qacalaall eyl 455d) jaam; Solanaceae
ealiall (e 3aal) o ggaY ddlle 4356 e lely lledl) Kl ) & Gag sl () il @y aasg dugiall 1Syl
degysall daluall cialy . (Hassan, 2003) dgaasll (mlea¥ly cladly saally culyam o0 llg cilinalially g yalg 451320
b 270.591 Zlils aisy/atS 5364.5 Lealil Jasgiass aig2 50.440 Moa Usladl Jgemna (e 2022 olad Gl b
-(Central Statistical Organization, 2023)

Baal) Clivalgal) iy Caliall ity da)s¥) sl & daell dilaiall 8 Al dlasioad) Cilial) bl )
I3 Gally Shell Jalxll ale IS8 Gl oSy 31 (Taha, 2007) duals) saas ) delsall aa) (g dllal) Lalisy )y
.(Kumar et al., 2000) 4535as Jealall 408 8 We 55 £9)3al) Caeall 4800 Aaglal) lé

st yal) o A8l DAY Y Adhel Jpall b o)lakas bl dada e Jraladl) 8 el Qealall Gl
inall G Bagasally Loy caseall Al cluliial) o aain o s Gl galin (6l #las ol el el Gl
e gilly Lality) lacall B Lol (3o Al Aalall glsf) Cany L ol planall o3 Cigaa Yl ¢ Ll

Saca AV Gy dpeladd) ClAY) caly Wl ellily bl @AY cas e Jead 3 4l @Y )
AT Ll g sl (B ill Y] il o pranal LS ) Gl ) aga 4l il aalsl) sl Sl
Eapsies Laiall Sblall lia 0¥ Yied 05 QLAY o bl Bl ae Alie dball s b dad) ik g8 LS
a5 claall b did) 586 (a0 Chagl oS Guliia alag] ) dalal) Ciels La (s - (Al-Mufarji, 2006) Jucll lgalans
eball cplall ) daall Sl calall i€ g Guyaall Ao Jiaig (Heritability cuygl) dapn iy Lo g uliia
LDl dapphall loal 8 Lega Jygo Cuysill o) <Broad Sense Heritability aulsl) Jadl Guyall die jum L laag
b olbalh clasy) iy g dlle diad culS 13 Lawy Glaiy) B dulul e 41 st yall clacall ¢pany Gyl
Sl Cpenil) i Alslea 8 dadine Jalsall 028 iy QATY] sady Cuysilly 4d QY eha) Giglhaall adiaal)
Oy A b ealyy 8 daasl) &8)l) Aoplail gadas 5S) Genetic Advance (sl cpeaall 5 dag «daaSll dbcall a8 gidl)
-(Al-Kamar, 1999) «Lall

A5 sae @l gl & deli o0 Led ) saanll Al colpaall ilinin degiia Jilas alasiad ) dslal) &)y
Jilg iy gouls il Sl sk o ddlady il gl il Bkl Gay cBiaaia Cilbea Bads ¢lsil e Jsaanll sab
Aoglae lladiall s (81 ¢ Jrealaall S (g5l 8 55t gaill (aa DU A8llg olsalld o LesY L Alladd) & RIS
e ) a8Ual) sl cpsall g edY) Cagag (Piri et al., 2011) ¢ el cladiall 838 (g cdigyaal) dgal) ey Lanial
.(Lemus et al., 2002) (<lisis g clig vy g Ll dadl) Clawes (<0 o) (Ll dadly dun dad)) ligid <& e

«(Moussa, 2011) <llal) ¢l e wael) (8 Sl bl Slany Lessieal) Blugl saa) LIS Las) 23 LS
)y WIAD 8 dangloands g AbbaSy gliy Ay @b Glaal Gula g ayeliy il ga e il Ll
il aed LIS dedl e dnidiadl cilepall ol o(Ikram et al., 2010) auedill cilgie <Al 3l 130 Cibid,
-(Ann and Jin, 2020) sxaal) g1 (e daaall yadail 855810 Lgoaly 4L3ailly dunsld)sally Aibaasl) (ailiadll e dulad)
Al calaal

Lals (g Abilasg dale Ghal) & peadd) Jpalas o Jladl 138 8 5aos Sy Lyliels duball sds Caags
tsb b ) el Jpenne Lgias
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Mallad) bl e gilly oS Jualally (gpadll sl o diide il LalS dedl (e Hibidus -1

Gl gy LS Al monial 530 (e dlide CDlles il cans Wallad) (e Calial desedd Sl ) misis =2
Jegig LS daliyl 4al e Lgloadl

Aup b lee 52Dl QLD GliaY) o3 Llatiud (305 dealal) lisSe a8l (gieladly sl culall s -3
el Jeals ey

ALy Jualall algiall (Sl ranilly Cupsill A ubd -4

Jead) @ik Alge

Aiae [deasall dnala [Lladls de)) 31 A0S /ganl) dusia g Afical) ansdl il Clshpadll Jon 8 Al pall 038 il
cho g e jie 223 ging Alls Byd day0 43.15 Jsh bads Yled d5)3 36.35 paje hd e ok Al Jussall
Waladl (e ddlys Sl dad]  (goi Alailae Cagpl cand 38Dl alleadl e b Cargs ((Guest, 1966) )
drdl (e dilide cOleles L8l cas (Vogue s Riviera s Paradiso s Fajah s Arizona) 29 E &)l (e 8250l
prdil) dee Cupal dada (60 45 30 0) Ayl a5 5)6S 5 Sk 50 ks Lelad) Adlais Gamma Rays LS
daala faslal) GS /oLyl ad Chide b ala)l) Bale (o damda Ca 3l bl a8 dadd) sl aliaY
. Jua sl

Lo paill Basgl) e ccape—@ya jgall olad) S5 93 Ao 2024/2/13 mliy el Glial) iy cae )
aplele i€ @M (aupe e 3.375 Luwyadl) saagll dalue cily @llig ¢ e 0.75 ey sie 1.50 Jskas 3550 3D
29 (20=4%5) (g be Dlaladl 220 muad (Randomized Complete Block Design s (e <l Ko 2D
LS O bea) aaead (gsleaillig canpal due)y 3 deadll Cililee L Dpuyad sasg (60=3%4%5) Loyl cilaasl

Gllaugio g Al agaal) aaaie oKia jladl) aadiulg «(2010) SAS malin Ao lalae) Lilaa] clilull cills
10.05 Jlia (g5ine die 2l

O DSl alladd) (ans pafiy Wiy Leblad o5 Lgilsang lewsdiy duball a8 Cilicall Gllal) pes e olg@l) aa
=l zisall dlblaa 38y e (1 Jsaall) syl Le cawnny Aol 6 aodiiedl) arecaill cplill Jidas Jsas
:(Al-Rawi and Khalaf Allah, 2000) 4zY!

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

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

S.0.vV d.f SS MS Cal. F
Reps r-1=2 (S§Sr) = R-CF MSr Fr

A a-1=4 (SSa) =A-CF MSa Fa

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

AB (a-1) (b-1) =12 (SSas) = AB-A-B+CF MSas Fas
Error (ab-1) (r-1) =38 (SSe) = ABR-AB-R+CF MSe
Total abr—1 =59 SST = ABR-CF

5= CaluaY) A

4= c_\z.«:.\.\“ s :B
3= ) Sl aae :R
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Ligine cpidls o1 Jsaall) Galall dubas Jsan (g (0% Liadls 6% g &ysl) 0% redaal) cplall culipSa <y
ccplal) 3 e IS epls Gl @llig (1957) Kempthorne ik cues jaall oo 6% aulls 6% sl ol
ol LSy danlidl) olad¥l e Jguanll lagd il j3all = )auly

Asgine cyialy o1 saadl) bl dubad Joan e (0% idlls 02 g &hsl) 0% (readd) (lal) lisSa )8
ccplal) o e JS opls Sy @lldg (1957) Kempthorne ik s jaall oo 6% Sulls 6% (Shsl) ol
ol LSy danlidl) olad¥l e Jguanll lagd ol j3al) = )aculy

Phenotypic variance (o2p) = ekaall ool
Genotypic variance (%) = hsl) culad)
Environmental variance (c%) = il cplal

r b/ng = (MS g— MS e)

calaY) Gl bawgio = MS g
sl ladll Clasje lausie = MS e
LAy Sl aae =t

il CBlalas 222 = b

MSe Gze:

t b WS 0% Al 6% sl oulall e IS s cils 23

Vig) = - (2)

1 2(Msg)? N 2(Mse)?
r2b? |gen.df.+2  errordf.+2

2(Mse)?

(3

Jalae Clual (Burton, 1952) Jid (e cpfin el iy cpilalaal) (e (5edaally Aol <Ay alaa joais g

dales lesd (Dudley and Moll, 1969) Genotypic coefficient of variability (GCV) sl <>y
:4a¥) cYaled) slassuls Phenotypic coefficient of variability (PCV) (gyedaall <idiay)

.............................. (4) 100 x )§GCV %= (¥ o% /
.............................. (5) 100 x )yPCV %= (¥ o2 /
Jdaall L?_JLAA.“ Lol I (y)
Lol sl Ayl = v o

cebaal bl Calat) = v o2
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Falconer lges i) dlsled) s Broad sense heritability (H%bs) auls) sl Cuygill af )
i 5 (1996) Mackay s
029=H2b,s,
02p
:(Ali, 1999) asimsgl (2 zoynill Cuvs aadlgl) aalls Cunygall a8 dsaal (e el 2
(3l %60 o ST dacigia %60-40 ciiainic 9640 e JH)
ade Wl My Expected Genetic Advance (EGA) adsall  Jhs)  copwsdll
G (e Al ) Bde Jaugie Cp Gl L Gus (iU AlaauyL (Falconer and Mackay, 1996)
: VS5 (1960) Allard dlsbee slaiels dia (I 58 33 (dliaY) ppdall Jacsgiag

() S EGA. = (KH2bs ¥ &P)
sl Sl il = E.G.A
~blal) (e 905 1 i) 52k 045 2.06 = K
sl il Canpsil = HZ g
sl bl Calpay) S

(Kempthorne, 1969) laasl all ddylalls dicall Javsie (1o dgie i dbasy adgiall gl Gl s
R
100 oo, (7) x 19) | K H2ps ¥ 82P E.G.A. % = [(
.daall ‘é_.\b.aj\ Ll P (y)

: oY) sl e (Ahmed and Agarwal, 1982) sl i) adsiall sl cpwatl) 3gaa Crraicly
(&dle %30 oo ST 5 ddacgic %30-10 5 Lainic %10 (e )

AEBLally giliat)
Slaall Lgina IS dsed) Caliadld Il Glasye Jare of duaball 48 Usladl claeal ol Jalas il < jels)
i) Claal %1 Jlaia) (gsime ie IS G il & b o) 2 ial) daaill dda el (2 Jsandl) duball 28
sl Al (g Jamag lill (3aguill Aallall iyl axe g 3hg¥) & g sl duniy 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 f Sources of
;g?ﬁ;xiﬁ::t Tuﬁt:zl;ile\lt?r.] for content Leaf area Plant hight df. 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

gl Lgiall Aacally slanll s ) Adleay Gaseill Aallall clijlly clall ageall Al Jealally
Fpclly Sl Adlad) 8ol Aughall duwilly Lol 38,00 Aalieall Ciliaad %5 Jlin) (gsien iz cilinall 3 o sandisdly

(4 Jsaa)) 5 (3 saall) (b pringe LSy il (8 Cpamg illy (g ol agiall daally clipall 6 Lisall i)

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

Mean of squares
Tuber Starch Dry Tubers Marketing af Sources of
hardness at matter - T e
harvesting percentage of of tubers yield for harvest of variation
tubers (%) marking plant
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

- Alsll e (0.0150.05) Jdia) (s5isn die dagine ** 5 *

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

Mean of squares
Tuber’s
, , Tuber’s Tuber’s
Tuber’s Tuber’s nitrogen carbohydr protein df. | Sources of variation
potassium phosphorus ate
percentag percentage
percentage | percentage 6 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

- Al Je (0.0150.05) Jaia) (s5isn die dagina ** 5 *

Naiem et al., 2022; Rohit et al., 2022; Mishra et al., 2017) ¢gialll 53 L e 132 ilay
Ablad) 4 dealally gaill cilaal Glial) (n digina 3958 2539 O« (Singh et al., 2024; Seid et al., 2023;
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& b a8 liall Aihsl) allealls dully 2SN 2800l LilisSas dupelaall clilall ad o (3 dsaall) il
o Lo ga bl 038 (35 Aubyal) 48 Cleeall jpall e Aigina cilS lly gl cplall ad () paay 4iag ¢Uallad)
Ligia ad (1 (Singh et al., 2024; Hu et al., 2022; Shetty et al., 2023; Luthra et al., 2018) ¢gialill 4l
Ablad) b cleall and lly Sl cplal

& g sl Ay lall g i) Glaal Al golal) o8 e el calS Jhll cplall ad o) ) il s,
shill Ligiall Dowailly sagecll Anllall cilipally Gagecll B Jealally cilall igeill dallall cliall ey 3V
(5 Jsall) B mange LSy (A Glieall AL dsa Jilg cctilipall b aganliglls

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 .
weight for for contepnty Leaf area Plant hight Genetics parameters
marketing marketing (SPAD)
26.933 1.929 14.785 787419.124 73.040 Genetic variation
19.725+ 1.205+ 8.917+ 507577.900x 43.972+
83.154 1.877 7.845 1077185.300 37.146 Environmental variation
31.429+ 0.709+ 2.965+ 407137.800x 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 20.319 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 | EXpected genetic improvement
(percentage)
156.178 6.654 45.948 5686.167 66.495 Mean

sl Jealally 20.872 cilall gygecll dalleall il sxe claeal Jholl CEAY) Jeladd 2l ol il
Glial Claw (gheladll Y Jaladd aidll el a8 20,741 Gageill dallall cilipall Jualag 20.732 bl
Jialas 29.180 el isseall Jaalally 29.319 lall Gaseall dallall ciliyall sacy 24,014 clall 2.8 y5l) alosal
Jseanal &y Sl drnw e (2020) 5535 Prajapati 4l HLal b ae 138 oalay 29.184 (gseill dadlaal) <l
g B eie dugyaall Gliall el jiall e (gsina Sy Cpld 3smg angd Cus 2018-2017 caanll anssall Uallad)
Gsialall SISy S &30 (s Janas ball ol Jealag bl LS culial) sae g 885l daliaally i) sae g bl
Srebaag Sy sl Jalas 28 (10 (Likeng-Li-Ngue et al., 2023; Tessema et al., 2022; Zeleke et al., 2021)
cel) diliie

Ju 1385 clgmpan claall sl CBAY) Jalas ad e LIS o) culS (grgladd) (DAY ol a0 iy
b Claall s3a abaea o OsS caigline ilajy dug ) Cliall o LS il clelear Jidially Sl il e
e LS (Al-Mukhtar, 1988) ajlall selad) pelul e clacall sdgl Ylad 5 Qlamy) ol Il (S claa
(6 Jsal) b
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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 Starch Dry matter Tubers Marketing .
hardness at . Genetics parameters
harvesting percentage of tubers yield for harvest of
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
10591 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 30206 | . Expected genetic
improvement (percentage)
18.073 9.389 15.010 55.234 1035.667 Mean

gtesil] Lgial) 2ol 0.666 5 lipall & lyann 50,SU Agiall daaill 0.183 s Cangli aalsl) (inalls Cuysill o8
steadll & gial) Laailly 0.653 (3 (8 g )l Fawis 0.662 bl g Lis)) lbeal dadfiye il Lgsh aadlg cclipall
0.422 <l 4881 daluall Cilial Aangie ClS Lad 0,648 il 3 agualisall Lgiall danilly 0.666 <l b
0.505 Gaguill dallall iyl Jualsng 0.504 clill gl Jualally 0.506 wlill Gageill dallall cilipall axc
pd e ofialll pan deas Aple luhy ey «AY) Gliall B Laidieg 0,428 slasll e @il Adlag
Asefa et al., 2016; Hunde et al., 2022;) agies cloall Cabiadd dllally davgially Laddiall Gu Canglis Euygi
Giliall auatl apall sas s Jlany dia al & Gl s ¢l (Singh et al., 2024; Rohit et al., 2022
(7 Jsaall) (& manse LS (Allard, 1960) Lob bl Clasiyl

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 Tuber’s Tuber’s Tuber's Genetics parameters
potassium phosphorus nitrogen carbohydrate 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+
0.054 0.003 0.015 0.398 0.581 Phenotypic variation
6.557 14.907 4.299 1.461 4.378 Coefficient genetic
variation
8.145 18.257 8.325 3.413 8.291 Coefficient 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 4.554 1.282 4.764 _ Expected genetic
improvement (percentage)
2.853 0.300 1.471 18.484 9.193 Mean




17 e, bl s . Solanum tuberosum L Uslaull 8 &0sl) alleall (ans i

Laddia) (s 8 dall haugie (e Digie LS adgiall Jhll Guatll a8 o) (3 Jsaadl) il udiy WS
Gl & Laall dgial) dunlly 1.838 clipal) b dslal) salall dugiall Lauailly 3.377 usell A5 O35 Jora ilical
Gl o chua oSl dogiall dawillg 4,764 clipal) (8 (gl dgiall daailly 9.339 sliasll die culiyall 43lay 3.887
Jualally 30.568 cuball 3guill dalliall cilipall saal cilical Adlally 4,554 bl & ung sill dagial) duilly 1.282
IS L) Sy (gAY) claall AU ddavgie @il b ¢ 30.359 Gseill AL i) Jealag 30.296 hssesl
(Likeng-Li-Ngue et al., 2023; Seid et al., 2023; Zeleke et al., 2021; Al-Ajili, 2021; Singh et al., 2020)
g paal) Cliall Lllally dase gially Lmabdiall (G Ailie cilS Al i) 0 o) )

(Asie Lo adgiall S)ygll Gauanilly Cuysilly (gredaally (sl DAY alas) d8)sl) allaall G A8Dal) (1 eifieny
adde 5 gt Lgdll A e AN Al a8 liall aliedd Glaiill o) 5abl G e Lgans ge Audilaie cuilS g )
R Jalee a8 DA e A58V ATV ol 8 adsiall ol caeatlls 5 Ko Loy Al A8al) 020 DA e
Jyanall (pantl glladll laay) Mass Selection (Jlaa¥) Qi) sisy of oSa YA o2 Jie Ay «(5yedaal)
.(Welsh, 1981)
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ABSTRACT

Five imported potato cultivars of the E class (Arizona, Fajah, Paradiso, Riviera, and VVogue)
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 Irag. 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.



