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IN EXPLOITATION OF GENETIC DIVERSITY
IN POTATO BREEDING

ISTRAZIVANJE GENETSKE RAZNOLIKOSTI
U UZGOJU KRUMPIRA

M. K. Biswas, M. B. Ahmed, M. A. A. Mondal, M. A. Razvy,
A. Hoque, R. Islam, M. Hossaina and A. Mandal

ABSTRACT

With a view to select divergent parents genetic diversity was estimated
among twenty genotypes. Thirty F; progenies developed by line-tester mating
were studied from seedling generation to first clonal generation for five
important agronomic traits. Cluster analysis reveals that the parents could be
grouped into seven different clusters. Cluster means showed wide range of
variation for several traits among singles as well as multi genotypic clusters.
Considering diversity pattern, parents should select from cluster I, III, IV and V
for the improvement of potato. Analysis of variance revealed that all most all
the sources of variation were highly significant for all the studied traits in both
generations. Parents Challisha, Lalpakri, Patnai, Chamak, Sadagoti, TPS-67 and
TPS-364 were found to be good general combiners for tuber yield and yield
contribution traits due to their gca effects. The sca effects showed that out of 30
hybrids 12 were found to have specific combining ability for tuber yield and
those hybrids also exhibited considerable heterosis for tuber yield and yield
contributing traits.

Key words: Combining ability, first clonal generation, genetic diversity,
heterosis, seedling generation, Solanum tuberosum

SAZETAK

U svrhu selekcije razlicitih roditelja procijenjena je genetska raznolikost
medu dvadeset genotipova. Trideset potomaka F1 razvijenih spajanjem linija -
ispitivaca istrazivano je od generacije sadnica do prve generacije klona za pet
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vaznih agronomskih osobina. Analizom klastera otkriveno je da se roditelji
mogu svrstati u sedam razlicitih klastera. Prosjeci klustera pokazali su veliki
raspon variranja kod nekoliko osobina medu pojedinacnim kao i vise-
genotipskim klasterima. S obzirom na raznolikost uzorka roditelje treba
selekcionirati iz klastera I, III, IV i V za oplemenjivanje krumpira. Analizom
varijance otkriveno je da su gotovo svi izvori variranja bili veoma znacajni za
sve istrazivane osobine u obje generacije. Roditelji Challisha, Lalpakri, Patnai,
Chamak, Sadagoti, TPS-67 i TPS-364 bili su dobri spajatelji za prinos gomolja i
osobine prinosa zbog svog gca djelovanja. Djelovanje geca je pokazalo da je od
30 hibrida 12 imalo odredene sposobnosti spajanja za prinos gomolja, a ti su
hibridi takoder ispoljili znatnu heterozu za osobine prinosa gomolja i osobine
$to doprinose prinosu.

Klju¢ne rijeci: sposobnost spajanja, prva generacija klona, genetska
raznolikost, heteroza, generacija sadnica, Solanum
tuberosum

INTRODUCTION

Potato is an herbaceous tuber-bearing plant. Traditionally it is propagated
by planting seed tubers. Depending upon the cultivar, flower may or may not be
produced. Flowering is always accompanied by tuber initiation. Flower color
varied from white to purple and flowers may lead to berries or be aborted,
which is either due to varietal differences or to strong self incompatibility of the
flower (Mondal 2003).

Parent selection is most important to achieve desirable hybrids in a breeding
program. Maximum achievement will be achieved if the parents have a high
probability of producing desirable clones able to survive many rounds of
selection in the scheme. The estimate of genetic divergence in the available
germplasm is important for the selection of desirable donors for breeding
programme (Lotan and Pradhan 2005). The modern genetic breeding requires
crosses between productive and genetic divergent parents, in order to have
better heterotic effect and variability in the segregant generations (Cruz 2001).
Simmonds (1979, 1996) and Mendoza and Haynes (1974) emphasized the need
to screen parents and cross before their use in the breeding program and
suggested that combining ability analysis based on progeny test data is useful
method for evaluating parents and crosses for a wide range of quantitative traits.
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Combining ability is one of the powerful tools in identifying the best combiner
that may be used in crosses either to exploit heterosis or to accumulate fixable
genes.

Potato is highly heterozygous crop. The knowledge of genetic divergence
and its nature and degree serves a useful purpose to identify desirable parents
for potato breeding programme. Combining ability and heterosis is perquisite
for developing a good hybrid variety of potato. There is no report about
utilization of genetic divergence for the selection of parents in potato breeding
Bangladesh. Present work was conducted to assess the genetic diversity among
the parents with the view of selection of desirable parents. After that according
to D* results we design potato breeding program using line-tester crossing
model. Combining ability and heterosis were used to find out best combiner and
hybrid vigor form F; seedling generation and first clonal generation.

MATERIALS AND METHODS

To asses genetic diversity 20 diverse potato genotypes were evaluated.
According to the D? results ten female and three male parents were selected for
cross breeding programme. For flower induction artificial lighting was
performed to extend photoperiod up to 17 hours with the help of high pressure
sodium bulb. Emasculation and bagging was done properly. Pollens from male
parents were collected from 10 am to 12 noon and again from 3 pm to 4 pm. On
the following day pollination on desirable female parents were done. After 50
days of pollination the berries were collected and dryed in shade. After that TPS
seeds were extracted from dry berry and stored in desicator. The F; TPS were
sown in seedling trays filled with 1:1 mixture of sand and farmyard manure.
After one month seedlings were transferred in to the field. Crops were harvested
at 90 days after planting. After that seed tubers were stored in clod storage. The
first clonal generation’s seed tubers were sown in field. All trails were laid in a
randomized complete block design with plot size of 6 m” comprising three rows
of 20 hills per row planted at intra and inter row spacing of 20 and 60 cm,
respectively. The recommended agronomic practices were followed to raise
good crops. Observations were recorded and calculated on nine randomly
selected plants from each plot on plant height, branch number, tuber number,
tuber yield and average tuber weight. The divergence among 20 potato
genotypes was estimated through the use of Mahalonobis (1936) Generalized
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Distance as a measure of genetic dissimilarity, combined with Tocher Method
and Principle Components. Combining ability analysis was done according to
Kempthorne (1957). Heterosis was calculated from following formula.

Mid parent heterosis %= {( F;— Mid parent) +Mid parent} x100
Better parent heterosis % = {( F, — Batter parent) + Batter parent} x100
Standard parent heterosis % = {( F,— Standered parent) +Standard parent} x100

All the statistical analysis was performed by using MS Excel 2002,
NTSYSpc 2.10 and GENSTAT 9.2

RESULTS

A cluster analysis was performed based on five morphological traits and
results are illustrated in Figure 1. Cluster analysis based on morphological
measured distances provided fairly good divisions of the parental genotypes
into their heterotic groups (Figure 1). By applying of non-herierarchical
clustering using co-variance matrix, twenty genotypes of potato were grouped
into seven different clusters. Cluster I, V and VI consisted of maximum number
of genotypes and cluster VII consisted or minimum number of genotypes. The
dendrogram also shows comparatively low similarity among the populations.
Genotypes were displayed in clustering ranging from 0.19 to 1.83. A clear
separation among the genotypes was not found.

The intra and inter cluster distance in terms of average D’ values are
presented in Table 1. The highest inter cluster distance was between IV and V
and the lowest between cluster II and VII. The minimum and maximum intra
cluster divergence was found in cluster IV and V, respectively. The cluster
mean for the five important agronomic traits are presented in Table 2. The
highest plant height, branch number, tuber number, tuber yield and average
tuber weight were recorded from cluster III, VII, VI, IV and IV, respectively.

Analysis of variance for combining ability of both seedling and clonal
generations are presented in Table 3. The results reveal that treatment, parents,
crosses, lines, testers and lines x testers were highly significant for all the
studied traits in both generations. Where as parents vc crosses was highly
significant all most all the traits except tuber number in both generations.
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Figure 1: Dendrogram of the twenty genotypes clustered on the basis of morphological data
based genetic distance estimates.

Figure 1 Dendogram dvadeset genotipova okupljenih na osnovi morfoloskih podataka Sto se
temelje na procjeni genetske udaljenosti

Replication exhibited non-significant result for all the traits except branch
number.

The mean square of specific combining ability (sca) was higher than general
combining ability (gca) for all the studied traits in both generations. In addition,
the ratio of the mean square components associated with variance of gca and sca
was much less than the theoretical maximum of unity for all traits studied.
These results tend to suggest that genetic variation among crosses was primarily
of the non-additive type. The results of the analysis of variance for combining
ability were also confirmed from the additive (c*A) and dominance (c”D)
components of variance.
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Table 1. Intra and inter cluster average D? in twenty potato genotypes. Bold diagonals
denotes intra cluster D*values where as off diagonals are inter cluster values.

Tablica 1. Prosjek D?* unutar (intra) i medu (inter) klastera u 20 genotipova krumpira.
Debele dijagonale oznacuju D* vrijednosti unutar klastera a vrijednosti medu
klasterima su izvan dijagonala

I II I v A% VI Vil

I 9.924 6.48 6.989 6.852 8.977 6.219 6.504
II 5.409 6.884 5.711 7.717 6.421 4.024
111 5.769 7.357 8.868 7.009 6.122
v 4.415 9.648 7.092 5.588
v 14.577 7.536 7.859
VI 12.66 6.168
VII 0

Table 2. Cluster mean of five important agronomic traits in D* analysis.

Tablica 2 Prosjek klastera pet vaznih agronomskih osobina u analizi D*

Cluster Plant height Branch Tuber Tuber yield Avergge tuber
(cm) number | number (2) weight (g)
I 36.61 3.04 8.72 60.69 7.67
11 48.72 391 15.86 81.91 5.19
I 56.65 3.39 7.83 259.89 36.79
v 31.22 3.33 9.78 386.56 41.8
\Y% 25.64 3.28 11.17 316.68 314
VI 53.64 5.11 27.92 251.92 9.78
VII 35.15 9.96 15.44 48.29 3.18

Estimation of general combining ability effects of both generations are
presented in Table 4. The gca effects showed that a wide range of variability
existed among the parents in both generations. None of the thirteen parents
however, showed significant gca effect for all the traits. Among the parents
Challisha and TPS-364 are the most desirable female and male parents,

266



‘uoneIduAS [euo[d ISI1] ‘D)), ‘uoneIduds Surpads ‘DS A10AnddsaI ‘100 0=d PUB 10'0=d ‘SO'0=d & JUBOITUSIS .. PUB 4. 4

19¢°'Ly (1414 6LV VY SL80S L¥89C TLO8T ¥T6'€T 8T [44:349 90$°C¢E SI9IS9L, x Saul
¥61°9C YeEy'eT 0LV 120'v1 6vTel 956°¢T 018'ST SIT'8 881°6 129'1C SI93S9],
SYT9T SLT'8C 16L°0v €01°s€ 06'6S Lesy 99T°0¢ €1699 066'SS L8'SY soury

SOOUBLILA [£)0) O}
uonnqLIuod [euontodorg

(a va QOUBLIBA

ing

tato breed

in po

M.K. Biswas et al.: In exploaitation of genetic diversity

S06°ceY SSTYES LY1'901L1 9YTILSH1 ¥1v°69 020'vE ¥86'C ¥8€°0 [£434! P8YYEI 30 suouoduos JueuIToq
. . . . . . . . . . (VQ) ddueLeA
€8L°0€ 05S°S¢ 9TT Y091 09€°ThL 10T°€T 6C1°01 0LT'1 0¢°0 119°LT Serec 10 mEo:anNoo QANIPPY
€798 €I1'09 €59°Th 0vS'8L L96TT sevel 66£°6 L80S ¥SL'0T €981 ©08 @/ ®0s @
9TT'801 ¥95°€€l LESILTY 90 7v9¢ PSELT S0S°8 9vL'0 960°0 918'S¢ 129°¢¢ €S Q
vTo'l e 977001 86£9Y 0St'1 £€9°0 6L0°0 6100 9TL'1 1281 (o5e10AR) O @
887" SL9Y Pr1°668 195796 18L°9 901°9 €LLO ¥v0°0 90t'S 66L°L1 (101591) €05 @
688°¢ vi6'L €08°95T1 6ST9LY €PL'TT 66S'L LY6'0 6T€°0 0¥0'6T ¥89'1C (oury) €05 @
syuouoduwiod doueLIRA
96891 801°1¢C 1€0'7L6 099'19% w0r6 LSTE 995°0 9150 S00'v1 8678 9zl folg
e COL6YY . £9€°6SS L SLT°0808T | ,,,906'LEOST |, 918'8L WILTLE 0SS°E 0060 [ L9TLST |, T8LTHT | 8I SIISAL, x saul]
W I6T6TCT |, 9TP'STYT | €V6'S88ES | |, 8EE00ELE | ,,,TLOOSE | ,,,L0S'I8T | _ TLY'VE | ,,LLOT | , L8V'ELE | , THL'VS8 T S19189],
1 C8E°967 L IEE059 0087101€E | 6181SLOT | ,, 0€L7ISE |, €9v8CL | , 616'V1 | | SP8Y | | €PL'SOS | |, 9867C0F 6 saury
1 LS6798S L LOSTETL W LVO'0ETST | |, 6TS9PE]T | | 1TTT8T | ., 61¥°T8 1176 WlLVTT | ,,9T€°08T | ,,,9€9°TLT | 6T 355010
., O6TYLEST ...8L6°016 L OEETE9E96 | |, 9LTTSS6S 0SL'y S69° LTS 4 LLO066T |, TLT'LTY I $3SS01D) IA SjUdIRq
1 C99°9EST | 8LO'LITT wLBL'ESLLY |, 6SL686LE | 66V LYY | _ €88°6F1 | | 1€6'8 aSTOI L E81°668 | | 1657TE8 6 SjuaTeq
W E1E8LL L PTUYSL LI8LEETYE | 91y 9T | ST81TT |, 8168 L L6E8 VT | €69°98¢C ||| €T89LE | TV juotgedl],
Teroe 890°1 1€¥°0STT 85E078 ySes P€6°1 L1891 LE6L'T 5991 wre € uopedrdoy
D4 DS D04 s D04 s D04 DS D04 s
(8) paik 1oqm o3eroAy (8) praik 1oqny, Joquinu Jognj, Joquinu youerg (w)) WSioy Jue[g < -

a[1derauas afiap n elueleds nsouqosods dduellrea ezijeuy *¢ vII[qRL
*SUOIILIIUAS 0M) Ul AY[Iqe SUTUIGUIOD 10J IUBLIEA JO SISA[eUY € d[qe],

267



In exploaitation of genetic diversity
in potato breeding

M.K. Biswas et al.

A[iqe SuruIquiod [e1oudd ‘YO0 (A[0AN0adSAI ‘100'0=d PUB 10°0=d ‘SO"0=d Y& JULIYIUTIS 45 PUL 45y

198 e 7P0°8E WFs6'T e 190°T S6£°0 0308 e IL6°0E s OP1T 66T°0 83¢°0 poesdL
,,006°€" €661 L £96°T L6E0" WFETe- WIV8 Y 668°0- a896C €v1°0- e 7O8V™ L9-SdL
s L 156°€E" 800°0- *¥99°0- ,6€8°C WLETY e 3L0°0E" 8780~ 9S1°0- ol 1Y €1-Sd.L
wLLYY" 98¢°¢- LOI1'C i 0CET s EC8'L o SPSS" 6L6°6~ WIS 58870 wSL09 nogepes
L 1E8°¢ o SL99Y" I T ¥9T°0 LTy w0L0'S" e S1T0Y" YTLo- ¥20°0 WI81°C Anpqris
ol TLY L¥¥'8 O . E85°0- 1€0°1 WLYTY SIT01 00T 6LE0" 9€5°0- Tewed
169°1- s 7OE766 ILL'8 s SL80" s SOC6” 8LY'T 005761 ol 0T LT o- e CVE9" I 1A
LECST e d0L'E9" . 3ETS 6€1°0- 0006 WLOTY" s OVS OV 789 ¥L00- s COVTT s e
e OOL'S" e 1OLTT9 1sT1- S6£°0 LL1ST V1S e SESEY" LIPPT- $90°0 905°0 Lofedyey
6¥T1- e ISTH9 D059 WIETT s EL878" 760°0- 709708 o SETE 790" s CC0'8" BIH
098°6" 6£0°8- 398°S alPET o VOS P o 11€7°87 W 10L°61- e TCL'S 1009°0" s GO0V Jeweyd
ST LI8LIT 317 e 181°C 990°0 e 1860°ST LVC6°61 e 860T e 10E°T SLO'T BYSIIRYD
58079 8L1°6- s ISL79- 1200 LSOLT s CLS™9 $S€°0- aOVET 6C1°0- WP eysny
(3) ySrom ) Joquuinu Joquinu (u) (8) ySrom 3) Joquinu Joquunu (wo)
1oqn) 9Se10Ay | plaIk Joqn], Ioqny, youerg Sy jueld | Joqm ofeldAy | ploIk Jogqny, Ioqny, youerg  [ySoy jueg STEr
UONRISUAD) [BUO[D) ISIT] uoneIouan) Sulpass

dlerouds afiap
n esourid uauodwoy vz eeanidsi-d3[iur eluezin] efopow elP3ipoa elueaopa(p (293) elueleds nsouqosods 3pdo vualdoag * edorjqel
*SUONBIIUIG 0M) Ul
spuduodwiod Ak 10§ [dpowr SUISSOID $.19)$9) -Saul[ Ay} wioay sjudaed Jo $399559 (223) A)Iqe SuruIquIod [BIIUIL Jo uopeWNSH ‘b L

268



In exploaitation of genetic diversity

M.K. Biswas et al.

ing

tato breed

in po

Aujiqe Suruiquioo oy10ads ‘eos (A[0AN2adsol “[00'0=d PUE [0"0=d ‘S0"0=d I JUBIYIUSIS 4y s PUE su'x

LLLT801- LL8S6'L 698°C | .F1S69- | ...060°LL 9L5'L- | LpLLE €6€°T- 1861~ | Lp6€T- | ,.TeST $TI°0- | ,..95T01- | ..86FF | ... 8SLS nosepes
LbSTS Sste L66LY | 68881 9L08- | %9697 | ..966€ | ,6L8°C LIVT- | 98L0 905°0- 1820~ | ..TLLS | vTTl- | LSt Annans
..0L1'8 L1¥'1- W ESL97 | 9T LS S8CT'L- | .. 18667 $T0- PSLT- 800°C 600 L1T'0 80€°0- YrL'T 9s¥'0 .00T¢ femed
£56'0- woT S68°€ | LBLTEL |, 9LSTL 10£°0- oret- LS yIce SLS0- w670~ W L9071 8¢Sl | ,.65T9- LIELY 14N
LLTT6 Ra(3% GELUS | L WPLY- 0996 | ,.S8LLS €160 96TC £8¢°1 6£7°0 0Ts°0- 0800 | ..S8T9 S8¢°1- L00L% 11ys [e1
LL96T'TI- 866'C L.86T'8 | ,..950°61- $9€TC- | LLBTHIL | L1509 | ,.STT'S- 9¢6'0- | 9001 | 190~ SKTO- | ... 7769 €98°0- | ,..190'9- opediey
wLT 601°C £v9°0- LH99E | TOL0b 060 | ...6T9°¢- e ..805°¢ 9€5°0 w0 IO~ L68'T L£€89°¢- 98L°0 BIOH
LEE8H ¥SS'l 6LTE | ..9€THL- | .I0L'9V | SESLT | ...€689- | ,..959 8T€0 | 9€b0- 0LT0- | ,S0L°0 [,.,900CI- | .. SI¥y | . T65L Yewey)
L09LT | LIS | L 68LST- | L 198TIE | L..66T°99 | L.091°08 | L.LSIP- | ..S8€S STTI- | L6651 | ,.8LS1 6570 0Lz $65°C 901°0 | eysireyd
9599 sco'l- WCELT | LLEST86 | EVL8F | 01 61 L018°€ WLSTE £5€°0- ..788°0 Ire0- 8€5°0- L8I'T- 1s9'1 Y910~ eysny
UONBIOUDD) [BUO]D) ISIL]
L.8L0°TI- L.E8T8 S6L'E | ...6T1LL | .,.96V'SL €69'1 S9L'T 015°0- 9STI- | EPL0- | ,.PLO'T 1€€0- | ...888'8- | ,.bSSL €'l | nodepes
LLET0L- €9€T 199t | .€68°LT 090t | ..€561€ 660°1 150°1- Lb00- | 010 | LOTO- €0€0- | L92Y SICT | L .bbbs- | Amans
LTEE9 $80T | L.LIPS- | L.9L9FS 669 | ..8L66h 9690 | ...€99°T L96] 910 | 6L0°0- 190°0- | L.6v€€ | L.09p€E 1o reuweg
0SL'T L. 198°6- Y | ,.€65TL | ,.,L06Ts- | 989761 yerT- | L. IS8y | L.8TL€ | €90°0- Y07 0- L9T°0 POv'T | L.€9€L- L.856'S AN
L ITL8 96L'€ Oy | .. E6E°LS 0v6'l v ESVSS PS1°0 WIPTT 60T 0650 9Tr'0- ¥91°0- 9691 LIL6'T L9991 s e
L.S01°TI- 020°€ L5806 | ..S9€°9 | Tesie- | L.L68°L9 | ..€9€°€ | L.9vLE €860 091°0 061°0- 1600 | ..L089 | .09Vt eT- | pedet
61€T €Tre- S08°0 | L.1Tosy | Lops6T- | sLo91- | 96571- | .8€€T TwLo- | 9L00 | 0610 PITO | L.S80F | ...6v€S- P71 el
LLLSTLe 9P6'€ 1€9°¢ | 66169 | ..10€€r | ,.L68ST | .. .Sttt | ..€p9°€ TULO | €900 £91°0- §TT0 | ...96001- | .1TT€ L.SL89 | yewey)
LOPOIE | LsTsTi- | Lstrel- | 9tviT | L.€65°8€ | L..610009- | ..666T | ,.€6€T 909°0 | .S8L0- ¥ZE0 197°0 50T $€1'T €80°0- | eystreyd
LS 86'1- 08b'€- | ...€99°€8 | ...88S9v- | .. .SLOLE- | .LSOC | ..010°€" Lb0°0- 1L20 8€0°0- €€T0- 67v°0- | .6Tr'€ ,000°€- eysny
uoneIuds Furpeag

p9esdL L9-SdL €1-SdL | #9€sdL | £9-SdL | €I-SdL | #9¢sdL | L9-SdL | €1-SdL | $9€sdL | L9-SdL | €1-SdL | $9¢sdL | L9-SdL €1-SdL

(8) 1ySrom 10qmy oFeI0AY (8) pro1f 1oqny, Ioquinu 1oqnj, Joquinu youelg (wo) 31y juefJ

3[1ea9uasd af1Ap n vdeUERZLIY (¢ eYeun (vd3) elueleds vurqoso Yruapaapo vualdoad g edjqe],
SUOIJEIAUIST 0M) UI SISSOID (€ AY) JO $3I3)J9 (8IS) AI[Iqe Furuiquiod dAds Jo uonewnsy °s dqel,

269




In exploaitation of genetic diversity
in potato breeding

M.K. Biswas et al.

¥'96-¢°6L" 9'vS- 8VEI-L798 €9y 6'VET-TC8- 9°1¢C- 0CEIv'E TLI [euod 31
L' 0TI-¥'SL- 6'LY- S'6v1-L'C8- 999~ 1'Cec-1'18- yye §ocI-9¢ 'St Surjpasg Bnmww%ho><
0°¢-6°SL- L'0S- 0°€1-089- ¢'8¢- ¥'$9-0'59- 6'CC- | 0°084-0°€9 881 [BUO[D 3SIL]
6'€l-¥CL- YLy ¥'12-9°89- £6¢- L'19-6¢€9- 0°SC- | 0°S8¢-0°Sy [49 Suipaag | (8) protk 1aqn,
€L91-9'6S- (%3 0'19C-¥'SL- 19 0°19C-¥'SL- 96T 0'8%-0C [ [euod 3sIL{
0°0S1-C'C9- 6l TE8T-TEL (4 TERT-TEL- L'1T 0'1€-0C 8°01 Surpasg Joquunu 1oqny,
S €6-Sv9- 0°6- L'TL-9'89- Iel- 9°8L-L'99- 6 0'8-0'1 133 [euo[d 3sI]
SYS-Svs- 8YI- 9°8C-9°66- Sve 'Cr-§'€s- SoI- 09-0'1 |4 Suipeag | Iequnu youelg
8'vL-8'9C £9¢C ¥'SL-€0S- - ¥'9L-9°6¢ 661 0°9-0'61 Sey [euo[d 3sIL{
T08-8'1¢- (43 S'001-S - 6'¢ 8°0CI-L' ey I'LT 0°LS-0°SIT 6'LE Surpasg | (o) Jysroy jue[d
aguey TR aguey UBSIA! oguey UBSIA! aguey UBSIA!
UOIBISUID) STCARR
94 SIS010)oY Juored piepuels | 9 SISo1s}oy juored Jopeg 9, S1S019)aY] Juared pry QOUBWIIONIOJ ’ ’

eardwnay 3[1eraudsd afiap 14 0€ n ©z019)9Y 1 (eduewa0§19d) elueaopd[p ziu 1 yalsoad 9 ednqey,
suoneIdudd om) oyeyod Jo ' (€ AY) Ul SIS019)9Y pue dueuLi0)1dd Jo due.a pue uLdA ‘9 dqe],

270



M.K. Biswas et al.: In exploaitation of genetic diversity
in potato breeding

respectively, which contributed positive significant gca effect for plant height,
branch number, tuber yield and average tuber weight in both generations. Ausha
and Patnai exhibited significant positive gca effect for average tuber weight in
both generation.

Specific combining ability effects were estimated from both seedling and
clonal generations of thirty hybrids (Table 5). Among the 30 hybrids significant
positive sca effects were noted in both generations from 6 hybrids for plant
height, 1 hybrid for branch number, 3 hybrids for tuber number, 12 hybrids for
tuber yield and 7 hybrids for average tuber weight. None of the hybrids
possessed significant positive sca effect for all the traits together.

The means and range of performance, mid-, better- and standard- parent
heterosis of seedling and clonal generations of 30 F; hybrids are presented in
Table 6. The mean performances for all the studied traits were higher in first
clonal generation than seedling generation. The degree of heterosis varied from
trait to trait in both generations. From seedling generation highest mid-, better-
and standard- parent heterosis were observed in traits plant height, tuber number
and plant height, respectively. On the other hand from clonal generation highest
mid-, better- and standard- parent heterosis observed in tuber number. Among
the 30 hybrids over 50% mid parent heterosis were found in crosses
Patnai/TPS-13, Lalpakri/TPS-13, Lalpakri/TPS-67 and Chamak/TPS-67 for
tuber yield; Patnai/TPS-13, Lalpakri/TPS-67, Lalpakri/TPS-364, Lalsill/TPS-
364, Chamak/TPS-67, Sadagoti/TPS-67, Silbility/TPS-364 and Ausha/TPS-364
for tuber number and Patnai/TPS-67, Chamak/TPS-67, Hera/TPS-67 and MF-
II/TPS-13 for average tuber weight (data are not shown).

DISCUSSION

Results of D” analysis revealed that twenty genotypes were distributed in
seven groups/clusters but there is no clear separation found among the
genotypes, this indicates that considerable variation existed among the studied
genotypes. Observation from cluster mean suggested that none of the clusters
contained genotypes with all the desirable traits which could be directly selected
and utilized. Also almost all the minimum and maximum cluster mean values
were distributed in relatively distant clusters. To develop desirable hybrids,
hybridization between the genotypes of diverse clusters is necessary. According
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to Sinha et al. (1991) and Singh et al. (1996) recombination breeding between
genotypes of different clusters is important to develop superior hybrid. In the
present investigation, it is suggested that hybridization programme within the
divergent cluster IV between V, [ between V and III between V, are expected to
give promising and desirable recombinants in the segregating generations.

The results analysis of variance indicated that source of variance viz.
genotypes, parents, crosses, lines, testers and lines X testers for all the studied
traits in both generations were highly significant. The magnitudes of mean
square suggested that there were high heterotic responses for the studied traits.

The higher sca mean square than the gca indicated that the predominance of
non-additive gene action in the expression of these traits and in agreement with
the findings of the Sharma et al. (1998), Thompson and Mendoza (1984),
Thompson (1980), Veilleux and Lauer (1981), Brown and Caligari (1986),
Maris (1989), Neele et al. (1991), Bradshaw et al. (2000), Ortiz and Golmirzaie
(2004), Biswas et al. (2005).

Among the thirteen parents challisha and TPS-364 exhibited positive
significant gca effects in most of the studied yield contributing traits. So these
parents should be utilized to produce highly productive hybrids. The gca effect
for yield and average tuber weight appeared to be positively correlated which
confirmed the observations of Mondal and Hossain (2006), Biswas et al. (2005)
and Gaur et al. (1993).

According to Gilbert (1967) the additive parental effect as measured by gca
effect are of more practical use to the breeder than non-allelic interaction, if
these are exploited through conventional selection method. Rojas and Sprague
(1952) also pointed out that gca effects would be more stable as compared to
sca effect. In general, additive effects are mainly due to polygenes producing
fixable effects and indicate the capacity of a variety in relation to all other
varieties, it was crossed with.

The results of sca effects reveal that none of the crosses possessed
significant positive sca effects for all the studied traits. It was also observed that
those hybrids exhibiting positive significant sca effect were induced from
crossing parent with good x good and good x poor general combiner. Generally
good x good, poor x poor, poor X good and good x poor general combiner
parents produced good specific combination. In these crosses additive x
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additive, dominance X dominance, dominance X additive, additive X dominance
type of gene action was found. In many cases good X good general combiner
produced inferior cross combination indicating epistasis type of gene action for
these traits.

According to our present investigation, it is clear that hybridization between
the members of diverse cluster produced superior hybrid and it was conformed
by combining ability and heterosis analysis. From our studies we found that
Challisha, Lalpakri, Patnai, Chamak, Sadagoti, TPS-67 and TPS-364 can be
used as parent for potato breeding to produce desirable yield producing hybrids.
Those parents exhibited expected results from gca analysis and they were
distributed in comparatively distance clusters and their hybrids also exhibited
high heterosis. So it is concluded that genetic diversity among the parental
genotypes is important for improvement of potato through breeding programme.
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