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Abstract. The effectiveness of two selection methods (honeycomb pedigree and single panicle descent) for yield
and four quality characters (total milling yield, vitreosity, grain length and grain ratio length/width) was studied in
two rice populations (No. 1992 and No. 2002). After six cycles of selection, the best five lines from each population
and method were further evaluated in a complete randomized block design with four replications together with
F, and the rice control variety Strymonas.

it was found that, in both populations, there were no significant differences for total milling yield between the gene-
tic material selected with the two methods. Significant differences, however, were noticed for the rest of the studied
quality characters. Honeycomb pedigree selection was more effective for the characters vitreosity, grain length and
grain ratio length/width. The single panicle descent method was also effective for the improvement of characters
vitreosity and grain ratio length/width but at a lower degree. In population No. 1992, total milling yield was not cor-
related with the other quality characters when the selection was done during the first generations, while it was
negatively correlated with vitreosity (r=-0,64"*) when the selection was done during the 6th generation by the single
panicle descent method. In population No. 2002, total milling yield was correlated with vitreosity (r=0,49**) when
the honeycomb pedigree method was applied and with the grain ratio length/width (r=0,70"*) when the single
panicle descent method was used. No correlation was observed between vitreosity and grain length although there
was a significant correlation between vitreosity and grain ratio length/width (r=0,46* for population No. 1992 and
r=0,74** for population No. 2002) only when the honeycomb pedigree method was applied. Grain length and grain
ratio length/width were also correlated on the first population after the application of the honeycomb pedigree method.

| — Introduction

Application of a parallel selection for yield and quality characters should be the aim of the rice breeder.
Fasoulas (1993) mentioned that application of the honeycomb pedigree selection in an Fo population

{without competition) should be effective for both yield and quality characters. In addition, Simmonds
(1979) reported that the classical pedigree selection was also effective in early generation selection
(under competition) for characters with high heritability such as grain size.

The objective of this study was: a) to evaluate the effectiveness of the honeycomb pedigree selection
(without competition) and the single panicle descent (under competition) in a parallel selection for yield
and four quality characters (i.e. total milling yield, vitreosity, grain length and grain ratio length/width) in
two F3 rice populations; and b) to investigate the intercorrelation among the four quality characters in the

genetic material selected after application of the aforementioned two methods.

Il — Materials and methods

The F2 populations used were obtained from the American rice hybrids No. 19 and No. 2002. The work
was carried out in the experimental station of Kalochori-Thessaloniki. During the year 1989, 1607 F»
plants from the first population and 963 F2 plants from the second population were grown in a honey-

comb design with an interplant distance of 1 m. Application of honeycomb selection for yield (selection
pressure 5,3% for the first-and 14,3% for the second population, respectively) had as a result the selec-
tion of 79 and 113 plants, respectively. These plants were evaluated for four quality characters: total mil-
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ling yield, vitreosity, grain length, and grain ratio length/width. Only plants with a good yielding ability and
good quality characters were advanced in the next generations. The F3, F4, F5 and Fg generations were
made up from 28 Fp, 30 F3, 30 F4 and 20 Fs plants, respectively. The rice variety Strymonas (Japonica
type) was used as a control for both populations. Finally, the best five lines from each population were
selected for further evaluation of the F7 generation. - .

In parallel with the Honeycomb Pedigree (HP) selection, the Single Panicle Descent (SPD) method
{Brim, 1966) was also used. For this, seeds of one panicle from each F2 plant in each population were
planted in one line. In the year 1990, 1,567 F3 lines from population No. 1992 and 810 lines from popula-
tion No. 2002 were grown, while in the year 1991, 1,333 F4 lines were grown from the first population
and 673 from the second one. The row length was 1 m and the distance among the rows was 0.40 m.
Negative selection was applied only for plant types with late maturity and disease susceptibility. In the
year 1992, 892 and 568 F;5 lines of the first and second population, respectively, were grown in rows.
Every 10th row was sown with the control (variety Strymonas). The 15% higher yielding lines were selec-
ted after application of the moving average. In the following year (Fg generation), 135 and 85 lines from
the population No. 1992 and No. 2002, respectively, were planted in a similar contiguous control experi-
ment. Application of the moving average had as a result the selection of 40 and 23 lines from the first
and second population, respectively. The selected lines outyielded the moving average by at least 10%.
These lines were further evaluated for the aforementioned quality characters. The best five lines from
each population were selected for further evaluation in the F7 generation.

In the year 1994, two experiments (one for each population) were carried out. Each experiment included
the best five lines selected from each selection method, the Fy and the rice variety Strymonas as a
control. The complete randomized block design with four replications was used. The yield and the quality
characters: total milling yield, vitreosity, grain length and grain ratio length/width were studied.

The quality evaluation was done on grains with 14 % moisture content. The total milling yield was estima-
ted from two samples 100 g each of pure rough rice. The vitreosity was estimated on two samples of 30
milled grains. For this, the grains were placed on a glassy table lighted with a 60 W light intensity. Grains
with short spots of pearl were considered as chalky. The above characters were expressed in percent.
The grain length and width were evaluated from two samples of 30 milled grains each with a micrometer,
thus the ratio length/width was finally obtained.

Orthogonal comparisons were applied on the above quality characters between the two genetic materials
resulted from the aforementioned selection methods as well as between them and the control Strymonas
and Fq (Steel and Torrie, 1960).

lll - Results and discussion
The realized gain for the characters studied in the selected material is given in Table 1.

No significant differences were observed for total milling yield between the genetic material selected after
application of the two methods in both populations (Table 2). This may indicate that total milling yield is a
rather complicated quality character and its selection could be postponed for later generations.
Significant differences, however, were noticed for the rest of the quality characters studied. From this
data, one could conclude that the honeycomb pedigree selection was more effective for the characters
vitreosity, grain length and grain ratio length/width. The single panicle descent method was also effective
for the improvement vitreosity and grain ratio length/width but at a lower degree. The selection was 'more
effective during the first generations (honeycomb pedigree) because it has been shown that the three
above characters manifest high heritablility (Juliano, 1985 ; Kaul et al., 1982).

The intercorrelations among the four quality characters of the genetic material studied are given in Table
3. In population No. 1992, total milling yield was not correlated with the other quality characters studied
when selection was done during the first generations, while it was negatively correlated with vitreosity
(r=-0,64**) when selection was applied during.the 6th generation (single panicle descent method). In
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population No. 2002, total milling yield was correlated with vitreosity (r=0,49*") when the honeycomb
pedigree method was applied and with the grain ratio length/width (r=0,70"*) when the single panicle
descent method was used. 1t is indicated therefore, that selection for vitreosity during the first genera-
tions might have a positive effect on the total milling yield. No correlation was observed between vitreosi-
ty and grain length although there was a significant correlation between vitreosity and grain ratio
length/width (r=0,46" for population No. 1992 and r=0,74"* for population No. 2002) only when the
honeycomb pedigree method was applied. This may indicate that early selection for grain ratio
length/width could have a positive effect on the improvement of vitreosity. Grain length and grain ratio
length/width were also correlated on the first population after application of the honeycomb pedigree
method. This is in agreement with data reported by other researchers (Carreres, 1988).

References

« Brim C.A. (1966). A modified pedigree method of selection in soybéans, Crop Science 6:220. )

« Carreres R.O. (1988). Estudio de los atributos de calidad del arroz, 10th Convegno Internazionale sulla Risicoltura, p. 945.
« Fasoulas A.C. (1993). Principles of crop breeding. Thessaloniki, Greece, p. 127.

« Juliano B.0. (1985). Rice chemistry and technology, 2nd ed., Amer. Assoc. of Cereal Chem., Minnesota, USA, p. 774.
« Kaul M.L.H. and V.Kumar (1982). Genetic variability in rice. Genet. Agr. 36: 257-268.

« Simmonds N.W. (1979). Principles of crop improvement, Longman, London, p. 408.

« Steel R.G.D. and J.H. Torrie (1960). Principles and procedures of statistics, McGraw-Hill Company Inc., N.York, p. 481.

Cabhiers Options Méditerranéennes ‘6-5



0
)
c
c
o
0]
c
=
g
=
]
=
%
c
=
o
@)
=
<C
L
L
O

0001 | vz |o'oor | or'c |o'00r [ se9 | o'oor | se9 [ oot | sstr | o000t €9'9r | 0°%01 | S6°L9 | 0001 | 07°89 Aourea Jonuo)

OIIL | oLT |#s11| LL'c | v'66 | #E9 0001 | sgo | sT6 | os‘ty | 1001 99°9p £00T | 81'89 } £'00T | Ob'89 4
' Ll ]

TRIL| o8z | €911 | ¥8C | €001 | o 8001 | ov'o | s'szr | eg9¢ 1141 8L°'s9 10T | L9'89 | L°00T | 69°89 ‘ad’s ey WO
) UOTII[RS

Lozt | 6t | 6Tt} sec | ¥iot ] L¥o 6101 | L¥'9 | 6661 | 0879 | 6TLl 09'08 9°001 | €89 | ¥00T | 6¥°89 ‘d'HIsYe WD

Tutes jiitiig % _w\e % %

fonuog M1 Jonuoy M jonuo) Jonuoey Jonuo) Tonue) Joro) PIIA fouod | prIx

3o % oney Jo 9 oney oo | wiueg % Wiy | Jo o Jo % Jo % Sumin | o % | SuN WD)

D -Ureln) DY URIn ‘DA uresn ‘oY iy DY ANSOOMIA ‘DY APsoonsA 'O moL O ™oL A WD

_.mﬁuudz oﬁvﬂv@
T00T oN woltendog | z661 oN uonendog | 700z oN vonendog | z661 ON uonemdog | zopz oN weneindog z661 oN uoreindog 700z o vonendog | Z661 oN uenendog ’
WPIM/NSua] oney uresn QSua ureln AusoaniA PISIX SUITIA TEOL

XIS U1 ip1 B\a&noq oney uiel) pue YT ureln) ‘ANsoaniA ‘porx SUIfImAl [el0], 0 uonosajes Jee ("HY) uren paziesay] | d[qel

‘9911 U SPOYJAUT 0M) Aq SUOTJBIDNIT DAISSII0NS

Cabhiers Options Méditerranéennes




7
(¢B)
c
c
[¢B)
(D)
c
2
g
S
[<B)
=
%
c
=
o
@)
=
<
L
L
@)

10°0 Sd 18 WedymuBIS 4y
S0°0 Sd 18 UEOIuBIS 4

1000 1000 2000 2000 8L°S 106 ) 7€0 | IOUESI
s+ 1€9°0 | s LE90 | SN 2000 | SN LOO0 | #x O0°LEV | s«x OPTZTI | +  8LY SN 080 | &wtrea Jonuo) sa q'd's JO WD
#x 8L00 | wx OI00 | xx 910°0 | SN +000- | x+ 09°ZEL |+ 80°I6V1 | SN 80 | SN 820 g sa .n.m.mpo WD
*ox ;m,.o es 810 | wx LZOD | xx OVO'0 | s OOTLOL | ax LOLYSE | SN 50 | SN Lz0 | S1oweAjomuop sa "g'H 30 D
#+ 8100 | 4 PPL'O | xx 6500 | xx G6E00 |« OETIST | 4+ 00VIEY | SN 800 | SN 20% 11 sA dH 3O WD
w% T90D | #x EET0 | xx IPOD | x4 0SO0 | sx 9T6IY | xx 9T'89IZT| SN OTI SN Tr'o ‘@d’s 30 WD $& "IH JO WD
7007 ON 7661 ON 700T ON 7661 ON 200Z ON 7661 ON 200T ON 2661 ON |
uonendoq | uoneindog | wonendog | wonendog | wonendoq | wonemdog | uwonemdog | wonepndog

arenbg uespy arenbg ueapy a1enbg ueapy a1enbg ueapy suospedwio))

WpIAY/EBUST opey UreDy 13U uren Apsosmp PIoLX SUI[TA [2I0.L

QUIOdASUOH YIm Pa3asfas (‘D) [LIAJBIA S119Ua0) ST} Usam)aq siejoereyd Kijenb anoj 1oy snosuredwos jeuofoqup °z 9jqel.

"90LI Ul AJ9LIRA [0U0)) € pue Iy pue ("' d'S) J20s9(g o[otue 9j3uIS “wonoafas (‘d'H) 22181pad

[9]
Q
=
|y
O
‘G
§
£
S
S
s
2
S
a
Q
©
8
]
Q



7
(¢B)
c
c
[¢B)
(D)
c
2
g
S
[<B)
=
%
c
=
o
@)
=
<
L
L
@)

10°0 5d 18 WeoyIusIS
. §0°0 Sd 18 JuedIudIS

SN 82 SN 8Z°0- SN €0 *% 880 PIA/YISua] oy Uy X 3ua] ULeID
» TS0 o BLO SN 91% . 9p0 mpp/pSmeToney Wi X Ansoenip
SN 90°0- SN s8¢0 SN 9g‘0 SN tv'0 PIueT Uy X AnsosmIA
xx  OL0 SN 60°. SN 910 SN 620 WPLM/FUT ONEY WD X - PIRLA BUIIIA [EIOL
SN 200~ SN 200 SN 12Z%- SN #T°0 yEua] Eﬁ.@ X eI S B0,
SN 6£0- x 6¥'0 #*x  ¥9°0- SN £ ANSOMIA X PJOTA SUl[JIAl [BI0L
Ju20sa(y Sfotweq S[3uI§ | s:Fpag quioodsuoy | usossq sporrey sjdurs | oa1dipeg quiooKauoy
SS[qeLIEA
2002 ON uone[ndog 7661 ON uone[ndog

suonendod 9011 .y oM} Ul JuR0sa(] SJoTUE] S]SUIS PUE TONOA[SS 20ITIPaJ qUIOdASUOH Jo uoneordde 13yye pajoafes

[eHsjewW onouad sy Ul PPIM/PSua oney ureln pue ydus| ureIn) ‘ANS0aNTA “PRIX SI[TA (210, Suoure WONR[OLIONINU] ‘¢ S[qR],

Cabhiers Options Méditerranéennes



