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ABSTRACT

A breeding work was caried out at Sabahia Horticultural Research Station,
Alexandria, Egypt. This breeding program started in 1995 summer season to improve and
meet the need of new cultivars of okra for fresh consumption. Individual plants selection
accompanied by self-pollination were conducted for three successive generations in 2002,
2003, and 2004 summer seasons. The selection based on days to first flower; pod; length,
diameter, weight, color, spines, net weight percentage and total yield/plant. Five lines were
selected i.e., Lz had early flowers and the pods were tall, thin, and mild-green; Ls had early
flowers and the pods were short, thick, and relatively dark-green; Ls had early flowers with
tall, thin, and dark-green pods; Lio had late flowers with; mild-tali, thick, and relatively dark-
green pods, and Lz had late flower with short, thick, and dark-green pods. All lines gave tail
plants and smooth pods, with high values for net weight percentage, number of pods and
total yield/plant. More work should be done for more improvement of these lines.

INTRODUCTION

One of the major goals of okra breeding is to improve yield and its
components. The dominant breeding program usually involves selection in
local populations and in segregating generations following inter-varietals
crosses. This must be accompanied by testing the selected materials for
the performance of yield and its components. To achieve this goal, the
breeder has the option of selecting desirable genotypes in early
generations or delaying intense selection to advanced generations, when
progenies become nearly homozygous and depending on preliminary
accepted yield traits. The selection criteria for improved production may be
total yield and one or more of the morphological components of yield. In
2001, an experiment with 45 genotypes of okra (10 F4+10 F, and 20
backcross families with 5 parents) were tested to get information about the
phenotypic and genotypic variability, heritability, genetic advance of some
important traits of okra (Mansour, 2004). He found that plant height,
number of branches/plant, pod length, number of pods/plant, total
yield/plant and Spines had high genotypic and phenotypic co-efficient of
variation, heritability and genetic advance were high as well. These findings
were confirmed by Martin et al. (1981); Patil et al. (1996);, Panda and Singh
(1997); Paiva and Costa (1998). Therefore, these traits can be improved by
selection through segregating generations.
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~ The present investigation was carried out to determine the

performance of some advanced breeding lines of okra to compare them
with their parents regarding yield and its components to select one line or
more to be officially listed in Egypt.

MATERIALS AND METHODS

The present study was carried out during the three successive seasons
of 2002, 2003 and 2004 at Sabahia Horticultural Research Station,
Alexandria, Egypt. Plant materials of this study established with 5 local
varieties, of diverse origin, and 14 breeding lines of okra. The varieties,
presented in Table 1, were used as parents. The lines were originated from
a breeding program, started in the summer season of 1995 (Mansour 1997
and 2000). Six segregates of the crosses among the five local varieties of
okra represented these lines in the study. The hybridization and repeated
selfing and individual plant selection and selection within families to the F;
generation was done for the six lines were followed. These lines are; L, {P,
x P3}, Lo {Py x Py}, Ly {P2 % Pa}, Ly (P2 x Py}, Ls {P2 x Ps} and Lg {P5 x Py}.
The remained eight lines were developed by backcrossing F; plants to one
of their parents and repeated selfing, individual plant selection and
selection within families up to the 4™ generation. These lines are; L; {P; x
(P1 % Pa)}, Lg {P2 % (Py x P3)}, Ly {Ps % (Py % Pg)}, L 49 {P2 x (P2 x P3)}, Ly
{Pq x (P2 x Pg)}, L1z { P2 x (P2%P5)}, L1s {Psx(P2xPs)}, and Ly, {(P4x(P3%xP,)}.

It worth mentioning, that the first six breeding lines were selected

from 20 F, crosses originated from a half diallel cross, while the other eight
lines were selected from 20 backcrosses developed by crossing each of the
10 F, crosses to each of their parents (Mansour, 2004). Seiection was
practiced for number of days to first flower, pod length, diameter, weight,
color, spines, neck/pod ratio and total yield/plant.

Table 1: Sources and main characters of local okra varieties.

Parents Sources Pod characters

Fallahi {P1) The local market near Medium green with red spots, thin
Alexandria. and medium spiny. '

Assuiti {P2) Fac. Agric., Assiuti Univ. Dark green, thick and non-spiny.

Eskandrani (P3} The local market near Medium to fight green, thick and semi
Alexandria. spiny.

Roomi (P4) A foreign cv. adapted in  Light green, tall and non-spiny.
Alexandria.

Baladi {Ps) The local market in Assiuti.  Dark green, thick and heavy spiny.
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On the first of May 2002, fourteen selected breeding lines (six F; self-
pollinated families and eight F, backcross lines), along with their 5 parental
lines (which were multiplied by controlled sib-mating), were hand sown in a
randomized complete block design of three replicates experiment. Each
sergeant was planted in 2 rows-plot in each replicate. The rows were 4 m.
long, 60 cm. apart and seeds were sown in hills spaced 40 cm. apart. After
emergence the hills were thinned to one piant per hill. Cultural practices
were carried out as recommended for okra production in Alexandria area.
Selection was made between and within the 14 breeding lines.
in 2003, summer season, eight lines (six F, self-pollinated pedigree lines
and two F; backcross lines, namely, L.,o and L,;) which were originated from
the previous generation by seifing and single plant selection within families
with their five parental lines, were planted in the same date and manner as
done in 2002 summer season. Selection was made between and within the
8 breeding lines.

In 2004, summer season, 5 lines (three Fs se!f—polhnated pedigree lines i.e.,
Ly, Ls and Lg and two F4 backcross lines i.e., Ly and L, ) along with the|r
parental lines, were planted in the same date and manner as it was 2002
and 2003 summer seasons.

Days to first flower was measured as number of days from seeding to first
flower anthesis. Plant height and number of branches/plant were taken
after the last picking of pods. The foilowing traits were recorded, as an
average data of 50 mature pods per plot; pod length and diameter (cm),
weight (g), spines (scored from 1 to 3, where 1 denotes the smoothest pod,
2 to medium spiny and 3 to the heavy spiny), and pod color; determined
visually and ranged 1 to 3, where 1 for light, 2 to mild, and 3 dark green
pods. Net weight percentage of pods expressed as pod weight without neck
(@) x 100/total pod weight (g). Edible pod yield (g) and number of pods/plant
were taken on the inner 10 plants within row for 25 picking at three days
period after anthesis.

The obtained data were tabulated and statistically analyzed according
to Dospekhov (1984) and the differences were detected by the revised
L.S.D at 0.05 level of probability.

RESULTS AND DISCUSSION

Mean values tstandard error of six F; self-pollinated pedigree lines and
eight F, backcrossed lines compared with their parents showed significant
differences for all of the studied traits (Table 2). Days to first flower, L,
followed by L;, Ly, Ly and Li were the earliest flowering. On the other
hand, Ls and L4 were the latest. These results show the importance of L;,,
L1, L+1, Ls @and Ly lines in the improvement of early okra yield. Earliness of
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okra yield is desired for both marketing and growing okra under less
favorable environmental conditions. However, early flowering and fruiting in
okra are desired by Shalaby (1975). Korla and Rastogl (1978) pointed that
the improvement by selecting early flowering of okra types will reflect a
large number of fruit. Also, earliness in okra was suggested by Erickson
and Couto {1963) to have a dominant nature.

Line 6 plants exhibited the tallest ones, the numerous branches and
longest pods, while L.; gave the opposite results of these characters in the
experiment. Lines-3 and 11 gave thin pods, while Li; gave thick pods.
These pods are preferred by Upper Egypt citizens, while most of Egyptians
prefer the thin ones. Lines 4, 11, 5 and 8 gave the lowest pod weight. The
lighted weight okra pods are desired by most the Egyptians in Lower Egypt.
Whereas L4 gave the highest ones. Line 14 had light green color pods;
Lines 1, 12, 2, 8 and 10 had mild green color pods; Lines 3, 4, 5, 9, 6 and
13 had dark green color ones. This diversity of pod color will meet the
desire of wide range of consumers. As pod Spines, most lines showed
relatively smooth pods, whereas L;; and L; possessed relatively heavy
pods. Spines of okra pods is undesired by the picker and processor.

On the other hand, net weight percentage ranged from 71.5 %
followed by 71.6 % for Lg and L4, respectively, to 82.5 % for L;. The lowest
values for number of pods and total yield/plant were obtained from L4 and
L4, respectively, and L,; was the highest. Six seif-pollinated pedigree lines
(Fs) and two backcrossed lines of okra (F;) were selected on the basis of
their pod color and spines and other quality traits. The lines 7, 8, 9, 11, 13
and 14 were rejected.

The results of six Fs; self-pollinated pedigree lines and two
backcrossed lines of okra (Table 3) showed that ail studied traits exhibited
significant differences except that of pod spines. Days to first flower
showed wide range of variation, it ranged from 47.8 days in L; to 57.0 days
in L. Concerning Plant height, L, was the shortest, while i, were the
tallest plants. Both of Ls and L;; gave short and thick pods; while L
followed by line L, had the longest and thinner pods. Pod weight ranged
from 43.0 gm in Ls to 55.3 gm in L. Wide range of variation was found
. among lines in pod color, it ranged from light green to dark green in L, and
'L, respectively. Net weight percentage ranged from 82.0 % of the pod in L,
to 85.4% in La. such result is desired by the processor and the home wife,
because of the net weight percentage increased, the end resulting material
of food will increase. It also will reduce the cast price of the product.
Regarding number of pods and total yield/plant, Li» and L, had the lowest
values, respectively, whereas L; and L gave the highest values,
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respectively. This result is expected, as the number of okra pods per plant
is increased, the total weight of pods will consequently increase.

A noticeable improvement was detected in all studied characters in

the experiment except that of pod color and net weight percentage in the
self-pollinated pedigree lines for the changes from F; to F,. Also, the
improvement in the backcrossed lines for the changes from F; to F; was
clear in all studied traits except that of days to first flower, pod diameter and
spines. This improvement was confirmed by the attained overall changes in
Table 5. The lines Ls, Ls, Le, L1o and L,; were selected according to their
high performance of days to first flower, plant height, pod spines and other
quality traits.
Differences were significant among the three F; selfing pedigree lines and
two F, backcrossed lines of okra regarding all studied traits except that of
number of branches/plant and pod spines (Table 4). Line 3 was early flower
with tall, thin, and mild-green pods, Lswas early flowering with short, thick,
relatively dark-green pods; Ls had early flowers with tall, thin, and dark-
green pods; Ly, was late flowering with semi-tall, thick, relatively dark-green
pods; Li; had late flowers with short, thick, dark-green pods. All lines gave
talt plants, smooth pods, high values for net weight percentage, number of
pods and total yield/plant. Some traits tended to be improved from F, to Fs,
i.e., plant height, pod length, pod color and total yield/plant in the three
completely selfing pedigree lines while pod color, spines and number of
pods/plant were improved in the two backcrossed lines from F; to F,. In this
regard, Chandra et al. (1996) showed that the selection for number of
pods/plant, length of pod and plant height is important to evolve high
yielding varieties of okra. Also, in another study, Veeraragavathatham and
Irulappan (1991) found that, after selfing for 6 generations, the parenis
Punjab Padmin (P,), AE974 (P,), AE138 (P3), Pusa Sawani (P,), AE142
(Ps), AE180 (Pg) and AE824PS.11 (P;) were crossed a full diallel to give 21
direct and 21 reciprocal hybrids. The crosses P2 x Ps, P2x Py and P, x Ps.
P, x P, were preferred. High yielding (317 g/plant) were combined with a
high number of fruits/plant (21.8) and reduced fruit length (15.8 cm).
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Table 2: Mean t S5.E. of some economic characters for the studied six F, selfed pedigree lines, and the eight
F, backcrossed lines of okra, compared with their parents grown In 2002.

T Y Pod Pod Pod Pod Net No. of Tota
Genotypes % 0 T NPT benches  lengh diameter welght oo Spines weight pods yiki plant
" femy Ipiant {cm) {om) g {%) / plant )

Parents :
Py 509+034 % 168411.10ef 7.51032¢g 754023 364003 b 39.2+1.58f 22+003ds  3.0+000a 7041054 g 4551036 b 183.1£1.0b
Pa 617403t a 154.1+085ef 6.74027h 8.110.141 34+006bc  37.4+1.000h 3.0+0.00 2 1.0+0.00f 66.940.44 h 38.4+0.331 153.2+1.0¢
Pa 626+0.25a 133.5¢1.09g9 9.7:0.23d 12.8£0.329 3.0+0.08 df 41.5:1.08f 21+0.03e 1.840.06 ¢ 79.5¢0.32¢ 37140499 - 137.3113d
Pa 61.1£0.38ab 179.1:099d 92+010e  17.9:049D0 2.3:0.08i 4081501 1.6£003 1 1.040.00f 79.7+0.22¢ M34043h 1228311.3de
Ps 628+0.20a 180.811.12d 108£0.15bc = 9.0+012h 35006 b 40.5+1.00f 3.0:0.00 a 304000 76.4+0.60 de 28,7+017 | 197058
Lines: :
Ly 526+1.68de 173.8¢168de 800581 13530854 28104410 47.0+1.83¢d 2110556  141022de  79.7+1.80c 4344101 ¢ 177.643.3 b
L 56.2+1.58¢ 12224146g 87+044e 10510659 3.310.26¢ 46.5+3.014d 2.240.20 de 1.640.20¢c 786414408  406+161e - 197.6249b
L S4.041.57d 1729+1.33de 106+ 0.46¢c 124+121e 2640359 40842 97 f 25+017¢ 13+0.23e 825+1.61a 45240890 199.8+2.7 b
L 528:1.25de 231.741.50b 97:032d 11.5+107f 3.1+0.38 df 35.741.931 25+0.23¢ 1.640.23¢ 80.5£1.53bc  434+1.26d 185.8+3.2b
Ls 541+112d 15564163ef 105+047¢ 103+076¢g  3.0s0324df 8711y 25:023¢ 1.2:0.27 of B16+172b 430:09d 202713580
Ls
Ly
L
Ly

665+1.33¢cd 257.9£1.80a 11.1:043b 199:081a  3.0+0.35df d4.0+2.13e 2780.02b  1.440.18de 81.8+1.82b 38.740.86 f 146.8+3.0d
53.741.53d 116.2:1.05gh 6.5:055h 9.2+ 084h 374043b 45.0+100de  24:0.20cd  2.140.26b 74.241.761 38.2:089f  177.4x36bc
57.4:1.79¢ 153.7+153ef 72140659 102:1066g 3.3:038¢ 385612489 23+0.234 1.3t0.32e TIS+202¢  365:1029 18,0430 be
53421440 163241 84e 1291047a 157£080c  29:0.26f  S5.04257a  264026bc  1.3:040e  B1.3x1.70b  30.741.25(  1765:d0¢
Liw  528:%.48de 201.9+198c B89+049ef 1021979  31:041d  46.4:1.69cd  23:028d  13t0.16e  78.24182cd  444:008c  2026+34ab
Ln  5274179de 164.2:+23%¢ 931044de 1381101d  26:£029g  3864205gh  18+0.20f  13+037e  78.0:163d  365:1.02g9  1353:284
Lu 523:160e 238.0£234b B86+03Bef 109+110p 344026bc  47.7¢208c  211020de  1.1:006Ff  77.9:210d  485:1.06a  2147#17a
Ly 555:181cd 1357£1.20g 95:035d 96+080h 4040382  387:209fg 2740280  2040.26b  775:+1.56d  34.5:085h 14844294
lu 57741.35¢ 105.8420h 83+035f 13131.13d 32:041cd  528:202b 1.640.261  15:0.38d 7161639  33.3#1.210  144.3:284d
FValues with alphabetical letter, within a comparable group of means, do not differ significantly from one another using LSD Test at 0.05 level of
probability

(vyseq eqes -dUBY '3ey) s oUBY APV T



€401 00T ‘(+) 01 ‘I0A

Table 3: Mean £ S.E. of some economic characters for the studied six F, selfed pedigree lines,
and two F; backcrossed lines of okra, compared with their parents grown in 2003.

Genotypes ﬁzfvﬂsowber Pla:::‘a)ighl No. o:ptIJ;na.l:chas Pud(l;r)\gth Pod ::xm Pod(\;;aight Podcolor  Spines Net{\:;ighl No} :Ifalr)::ds Total yleld/ plant (g)
Parents:
Po 501x058¢* 168.3:0.09de 76:0201 76:0.101 216:003a 3942060h 23:003f 30:000a 70.4:0541 436:023c  181.241.1b
P: 51910.333b 154.24058e 69:0.129 81:012h 34:006ab 37.9+0.281 3.03000a 1.0:000a 669+044g 353+053h  183.1+05¢
P 626+035a 134.0:069f 98:022c 10.5:0.201 30£008bc 423:0.26f 23:0.06f 1.8:0.07a 79‘5&0.32 d 343:0521  13B4+11cd
Pa 61110310 178.9:097d  83:012d 183:023¢c . 2.3:0.08e 4080529 1.4:003h 1.0:000a 79.7:0.22d 324+047] 12381074
Ps  625:0.32a 180.5:093d 11.11041b 9.08012g 3510082 406:055¢ 3.0:0.00a 3020008 76.4:061e 315:026k% 120.741.1d
Lines:
b 535+096d 181.14145d 9.8:0.26¢c 139:083d 29:025¢ 498+1.31d 1.7:0.00g 1310082 8274137 ¢ 438£072c  175.3x25bc
Lz 53241454 166.141.20de 9.1:0.29d 13.240.38d 324020b 528+151b 2640.12cd 1.440.12a B2.0+1.25¢c 44.26093b 18562300
Ly 478:4.22f 226441310 7440329 2142061a 264026d 4324118 2340121 1.0:+000a 8540902 46640682 2129420
L 48.111.15f 2159+159bc  123x032a 130:031d 30£0.20bc  509£1.13c  24:0.08ef 1.0+0.002 82.1£1.40¢c 40.4+086e  183.7x31b
Ls 508:090e 230940642b 974030¢ 11.840.39e 34+026ab 430+1.48¢ 25:0.12de 1.1:006a 83.2+1.07b 41.0+0.95d  206.0+1.7 ab
Ls 489+1.301 245441542  B90NMd  209+045b 28+0.28¢ 55.3+099a 28:012b 1.0+0.00a BI.2+1.34b 39240731  220.7x20a
Lie 528+1.18d 212.0£096bc B884031d 136+055d 33:0.29b 459+1.24e 25+0.10de 1.0x000a 82.941.52¢ 44240670 211.5:3.1ab
Lz 57041.40c 257.6:1.78a 85:0.32e 118:0.2de 35:026a  434x141f 27+0.14bc 1.1:003a B37:095b 37240739 26.2+17ab

¥Values with aiphabetical letter, within a comparabile group of means, do not differ significantly from one another using LSD Test
at 0.05 level of probability.
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Table 4: Mean £ S.E. of some economic characters for the studied three F; selfed pedigree

lines,and two F, backcrossed lines of okra, compared with their parents grown

in 2004.
©  Planthelght No.ofbranches Pod length Pod dismeter Pod weight .
Genotypen Days ant heig of branc! ngth Pod rPodweight 1 color Spines Netweight  No. of pods ool vkt plant )

first flower fem) Iplant ferm) {cm} {9 (%) 1 plant

Parents

Py 60.6+0.23¢" 1553+ 064 d  751023a 8240127 35:006a 38.1+0.231 3.0+000a 100002 65.2:041f 435:049¢c

61.8+0.14c 13394084 9810142 106£0129 32¢0.08a 422:032d 23:004d 1.9+006a 80.0+0.37b H.610.35e
Py 524020 1816+091c 9010122 186:0.21c 24:0.06¢ 40.6:037e 1.4:006f 1.0+000a 79.3+031¢ 31.3+0.35f
Py 620£017a 183.1£0.58c 11140238 9.44023h 35:006a 409:035e 3.0£0.00a 3.0+000a 7491035¢ 20940359

Pe 627+0.26b 180.741.03c  11.0£0282 9.040.12h 23540072 406:0.78e 3.0:0002 3.0+000a 76.4+061d 30.1:022g

178.810.96 b

13/ 2N¢

122.24095¢

118.3:0.83¢

120.240.80 ¢

Lines

L 49.3+0.74h 230.3+0.71b 7310268 218+035a 261017b 44.320592¢ 22:0.06e 1010002 83810592 464+056a
.L‘: 506£061g 235910840 BB8x0.28a 11.24023f 3520202 425+003d 262004b 1120032 82110952 41.01066d
L 48310661 267411272 630122 208:023b 29:017b 549:089s 3040042 1.00.00a 811 tb.TB ab 40.240.50d
L 52640611 22571090b B832021a 1391024d 3440172 46.0£0.91b 25:004c 1.0:000a 80610880 44.91043b

le  5631066e 257.5:085a 7010252 120:02%e 3610202 44.4:079c 3.0:000a 1.0:000a 823:085a 40.01052d

216.31.11a
08.741.31a
245413 a
215.0¢1.32a

220741354

FValues with alphabetical letter, within a comparable group of means, do not differ signifi cantly from one

another using LSD Test at 0.05 ievel of probability.
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Table 5: Overall changes % for some important characters of okra three F;
self-pollinated pedigree lines from F; to F, and F, to F;, and two F4
backcrossed lines from Fo.to Fzand Fy (o F, generatlons

self-pollinated pedigree lines Backcrossed lines

Characters

. Fs.Fs Fs_Fs F:-F3  Fi_F4
Days to first flower 7.0 1.6 -0.7 0.7
Plant height (cm) -13.6 -156.9 -46.8 -29
No. of branches /plant. 3.1 14.7 -7.4 11.6
Pod length (cm) -20.8 -14.6 -9.4 -24
Pod diameter (cm)} - -200 0.0 8.0 -2.9
Pod weight {g) -16.6 4.1 2.2 -1.6
Pod color 0.0 -83 -18.2 -7.9
Pod Spines 313 9.1 35.3 9.1
Net weight (%) -2.8 1.0 -9.2 2.2
No. of pods/plant -54 -1.8 -44 -44
Total yield/plant  (g) -7.5 -8.8 -24.2 -1.9

In general, all characters tended to be improved, but the rate of
improvement was higher in Fs than that in F, lines, regarding the self-
pollinated pedigree lines (Table 5). On the contrary, the improvement in
days to first flower, pod length and Spines and number of pods/plant were
less in Fs than F, lines. The changes in pod weight were barely stopped
from F4 to Fs. Regarding backcrossed lines, the rate of improvement was
higher in F5 than F, in plant height, pod length, color and Spines and total
yield/ plant. The change in pod diameter and net weight was stopped from
Fito F4 lines.

REFERENCES

Chandra, D., K.P. Singh and P.K. Panda. 1996. Genetic variability,
correlation and path analysis in okra. Env. And Eco. 14: 315-319.

Dospekhov, B.A. 1984. Field experimentation, statistical procedures. Mir
publishers, Moscow, pp. 349.

Erickson, N.T. and F.A. Couto. 1963. Inheritance of four plant floral
characters in okra. (Hibiscus esculentus L.). Proc. Amer. Soci. Hort.
Aci. 83: 605-608.

Korla, B.N. and K.B. Rastogl. 1978. Correlation and path analysis and
their implication in selection for high fruit yield in bhindi (Abe/moschus
esculentus (L.} Moench). Hariana J. Hort. Sci. 7: 83-85.

Mansour, S.M. 1997. Breeding studies for some characters in okra. M. Sc.
Thesis, Hort. Fac. Agric. Sheiben EL-Koom, Menofia Univ. pp. 123.

Vol. 10 (4), 2005 1045



J. Adv. Agric.Res. (Fac. Agric. Saba Basha)

Mansour, $.M. 2000. Genetic variability and inheritance estimates of some
characters in okra (Abelmoschus esculentus (L.} Moench). Ph.D.
Thesis, Hort. Fac. Agric. Saba Basha, Alex. Univ., pp. 85.

Mansour, S.M. 2004. Variation and genetic interrelationships of some
characters in okra (Abelmoschus esculentus (L.) Moench). Alex. Sci.
Exch., 25:497-508.

Martin, FW. AM. Rhods, M. Ortiz and F. Dias. 1981. Variation in okra.
Euph. 30: 697-705. '

Paiva, W.0O. and C.P. Costa. 1998, Genetic parameters in ckra. Pesquisa
Agropecuaria Barsileria 5:70€ -712.

Panda, P.K. and K.I. Singh. 1997. Genetic variability, heritability and
genetic advance for pod yield and its contributing traits in okra hybrid.
Madras Agric. J. 84 136-138.

Patil, Y.B., B.B. Madalagri, B.D. Biradar and R.M. Hosamani. 1996.
Variability studies in okra. (Abelmoschus esculentus (L.) Moench).
Karnataka J. Agric. Sci. 9; 289-293. ,

Shalaby, G.L. 1975. A preliminary study on improvement of okra (Hibiscus
esculentus L.). Assiut J. Agric Sci., 6: 95-101.

Veeraragavathatham, D. and l. Irulappan. 1991. Performance of parents
and hybrids for certain biometric traits in okra. South Indian
Horticulture. Agric. Univ. Coimbatore 39:341-845.

Vol. 10 (4), 2005 1046



J. Adv. Agric.Res. (Fac. Agric. Saba Basha)

Ll A A3ligSa g J puanall GlAIR)
aie o daoa pabia = Bl 38 laaa palelt 38 mabu

s — Ao ) W Sl 58 pe — Cuflall Sy agxa

gt sl (8 Yl Fpmnally bl ugny ey by Ay 5 i IS (e
Go—al a8y ¢ AN 55k e el e Baan a0 Zld S Y990 Ll
Jall A Ty caalime Jual 220AT Lasial oI gl Ay Al Gpaad i
Yoof ¥eo¥ (YooY o Aaali 40 Aina el ge ¥ osadd gualall Gpall s il
iy . SHal DG aleay ¢ clicall (B Aibie dadae Gl Y Al
e T WA P
Aacliy Angd g dligh g8 iy cmaiaill 3 80 calS { Py x P3 ) 091 ADW — )
cdan e il Lgigly ¢l
Laeliyc Wsay ¢ b gl (98 iy il 5 jSia S (( Py x P ) Al ADL — ¥
o gia yuadf gty ¢ Gualdl
cflann B A fia g clygla g9 8 b3y il 3 S culS ( Py x P4 ) ZalN 2D - ¥
L83yl Lgigly ¢ pualall asli
¢ Jadall Aaws gie 5y 8 3 cpaaill 3 jalie S (P x (P X P3)) And ol ADLM - £
SN WYV R VEP PRISAR [ DEAL PR LNV
¢ Agan ¢ 5yl g b iy cpmaaill 3 alie il (Py X (Py X Ps) ) dualall aDLY - 0
' C oS pemal gl g6 el dacls
oAl ALl A e S A gl ¢ bl Jaday YD e < LS
=3 Ol e 35 el aY Jaadl e u3e U a1 Zliagy il IS8 0y 8 230 s
LYl s

Vol. 10 (4), 2005 1047





