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Selection Index and Genetic Advance on
Quantitative Characters of Sesame

Cheol Ho Lee* and Kwon Yawl Chang™*

ABSTRACT

The studies were intended to clarify the effects of selection in sesame breeding. The 82 cultivars of sesame
were used as the materials, and 14 quantitative characters were measured on individual plant basis. Selection
indexes and genetic advances were calculated by Robinson’s methods.

In genetic advance values, combinations of days to flowering + number of capsule per plant, days to flower-
ing + length of stem with capsule + number of capsule per plant and days to flowering + number of nodes with
capsule were higher than those of other combinations.

The highest genetic advance was the combination of all characters, but unreasonable problems such as the
expence, time and labor involved in calculating the selection index are remained.

For these reasons, it was realized that the selection index for selection should calculated on the basis of the

data of 2-3 useful characters, i.e., days to flowering, length of stem with capsule and number of capsule per

plant.
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Mean values for 14 quantitative characters in sesame cultivars.

Charac;
R0 @2 B w m ®
pricatio
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I

57.68 28.80 100.30 105.95 9.79 39.85 59.73 2.36

I 57.57 28.43 100.50 99.36 10.03 41.02 62.71 2.21
il 56.94 28.89 100.30 96.03 10.10 3857 61.74 2.07
Mean |57.40 29.03 100.37 96.91 9.98 39.81 61.39 221

29.85 89.29 22.99
31.60 91.18 23.12
30.75 87.39 23.56
30.73 89.29 23.22

8.58 249.77 945.59
8.44 254.52 946.00
8.71 251.25 939.52
8.58 251.85 943.91

*{1) Days to flowering
(4} Plant height
(7) Length of stem with capsule
{9} No. of nodes with capsule
(11} Capsule length

(5) Stem diameter

{12 Capsule width

(14 Yield per plant
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(2} Durations of flowering

(3) Days to maturity
(6) Internode length

(8) No. of branches
{0 No. of capsule per plant

{13 1000 seed weight



Table 2. Phenotypic(cov. Ph), genotypic(cov. G) and environmental covariances(cov.E)
between 14 characters from 82 cultivars of sesame.

Characters DaF DuF DM PH SD IL LSC NB NNC NCP  CL  CW 1000 SW YP

Days to flowering (DaF) cov. Ph ~11.4765 60144 -27357 07832 -103714 -321011 31211 ~14.3913 28652 -21246 -04766 -183755 -286.8122
cov.G(227712) -83951 55122 -10966 07420 ~8.1436 -27.8247 28552 -120832  1.2442 -1.3650 -0.4133 -15.0687 ~255.2462
wov.E -31383 05404 -17904 0.0806 -25804 -44058 0.2564 -23902 12404 -0.6972 -0.0377 -35077 -347979
Durations of (lowering (DuF) cov. Ph 43125 180857 33338 08264 347567 -31186 249290 536781 05954 (3879 228794 4155555
cov.G 32410 22110 15023 10139 211757 -3.0421 17.7682 259835 02843 03093 128196 1568835
cov. B 1.0815 154773 18179 -0.2931 134156 -0.0740 7.1095 27.9504 02815 00953 05803 2622054
Days to maturity (DM) cov. Ph 15.2475 34906 -9.6246 41691 00577 69776 355385 -10962 04802 213857 224.9510
wv.G (167642) 11.7784 24666 -54786 15187 ~0.4060 46226 202780 -1.1623 03074 153778  TA9098
cov. E 34334 10489 -43047 25979 04646 23553 154291 00638 01856 58069 1527519
Plant height (PH) cov, Ph 139523 85031 1325374 -1.1199 486412 1191887 09785 02849  47.3383 12244632
cov.G (178.6507) 64961  6.098¢ 693192 -0.9535 125521 13.2571 -23961 -0.2678 188677 239.0876
2 7.4629 11284 624465 -0.1376 353128 1047957 34446 07079 253750 9934641
Stem diameter(SD} e Lan -25884 99973 01640 61930 30.3432 -01450 02248 62127 2767934
cov.G (4.0663) -1.2574 34199 -0.1746 19974 87488 -02892 00221 35494 705312
cov.E ~13219 65176 03547 41746 21.8860 01169 0.2016 25585 2087584
Internods length(IL) cov.Ph 235045 02797 58879 -6.0465 27807 -0.4369 -9.1055 224.4306
cov.G (56.6447) 19.1703 02911 35780 -0.5567 06875 01554 -70649 1820810
cov.B 41579 -0.0680 20240 -7.1064 23019 -0.4833 -34285  4LT161
Length of stam with capsule  cov.Ph -8.8689 740030 1159806 29828 14915  69.3657 16753244
(LSC cov.G (192.3078) -8.2239  41.6119 37.1920 03734 09703 355496 8130906
cov.E -0.6196 321201 791281 25t14 05783 321034 8764573
No. of branches (NB) cov. Ph -52056  7.0318 -0.2783 -0.3903 -6.6981 624075
cov.G (22566) -4.7471  1.5786 -0.1840 -0.3650 -4.7513  -1.7759
cov.E -0.4565 54241 -0.0697 -0.0223 -19253 644407
No. of nodes with capsule cov, Ph 96.9977 32077 10211 47.0967 1007.9269
(NNC) cov.G (63.5842) 420075 13623 0.8941 293871 430.3942
cov.E 55.2495 18312 01745 166998 5857265
No. of capsule per plant cov, Ph -7.6207 -22977 -81.1620 6879.5634
(NCP) cov.G (806.8471)-8.3549 -3.4350 -117.6411 35187321
cov.E 1.0525 1.2800 337328 34136735
Capsule length (CL) cov, Ph 01041 151511 4.4253
cov.G (5.1844) 00018 157482 -233098
cov.E 00831  -0.4748 284033
Capsule width (CW) cov. Ph 4.1449 20.7617
cov.G (1L0112)  2.5588 7.9636
cov.E 17704 132398
1000 seed weight (1000SW)  cov.Ph 538.5592
cov.G (800.0530) -115.7777
cov.E 657.2715

Yield per plant (YP) cov. Ph
cov. G (90964.4531)

cov.E

Nota: Values in parenthesis denote phenotypic variances
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Table 3. Selection indexes in various combinations of characters for seed yield of sesame.

Combinations of single or total

Index No. characters Index No. Combination of characters selected
i = —11.2092X, s = —6.8640X, + 3.0823X7

I = 6.0049X 2 1 = —80882X,; + 4.9382X,

I = 4.4088X3 I = —11.7632X1 + 4.4029X10

Is = 1.3383X4 Iis = 2.0401X7 + 3.3471Xy

Is = 0.0577Xs I = 1.7496X7 + 4.1096X 10

Is = 3.2144Xe 20 = 0.1421Xs + 4.3440X10

Iz = 4.2281X7 I = —6.5160X1 + 1.9981X7 + 2.9690X,
Is = —0.7870Xs T2 = —125941X, — 0.5820X7 + 4.4892X10
Iy = 6.7689X9 23 = —14.2980X; — 3.9161Xs + 4.8831X10
lio= 4.3611X10 I = 2.8141X7 — 3.1130X9 + 4.3308X10
In= -—44961Xn I2s = —13.6061X; + 0.8320X7 — 4.6811X,
[12= 7.8754X12 4.8532X10

Iis= —01447X1s

Tie= —14.4101X: — 14.0444X, + 6.8683Xs
—3.4578X4 — 12.5280X5 + 0.9398Xs
+3.9419X7 — 6.7952Xs — 2.7018X,
+5.9866X10+ 83312Xu + 13.6077X12
+0.1961X13

Note : Characters X1~Xy3 denoted as in previous table 1.
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Table 4. Expected genetic advances and their relative efficiencies for seed yield of sesame.

S Genetic Expected yield Relative Order of
Characters and combinations advances perp planty efficiencies (%) gfl%i}::iency
(1) Days to flowering 110.19 1054.10 111.67 16
(2) Durations of flowering 63.70 1007.61 106.75 18
(3) Days to maturity 37.19 981.10 103.94 20
{4) Plant height 36.85 980.76 103.90 21
(5} Stem diameter 72.05 1015.96 107.63 17
(6) Internod length 49.84 993.75 105. 28 19
{7) Length of stem with capsule 120.78 1064.69 112.80 13
(8) No. of branches 2.44 946.35 100. 26 25
(9) No. of nodes with capsule 111.19 1055.10 111.78 15
{l No. of capsule per plant 255.19 1199.10 127.04 9
(1) Capsule length 21.09 965.00 102.23 22
(12 Capsule width 16.31 960.22 101.73 23
{13 1000 seed weight 8.43 952.34 100.89 24
(4 Yield per plant - 943.91 100.00 -
1) +(7) 134.43 1078.34 114.24 10
1+ (9 133.34 1077.25 114.13 11
{1} + 10 280.15 1224.06 129.68 5
(7 +1(9) 127.51 1071.42 113.51 12
(7 + 10 259.62 1203.53 127.50 7
(9) + 10 255.20 1199.11 127.04 8
1) +(7) +1(9 117.52 1061.43 112.45 14
(1) +(7) + (0 280.47 1224.38 129.71 4
(1} + (9) + (0 285.04 1228.95 130.20 3
(7) + (9} + (10 262.09 1206.00 127171 6
(1) +(7) +1(9) + (0 285.52 1229.43 130.25 2
(1) +1(2) +{3) + (4) + (5) +(6) +{7) + 315.48 1259.39 133.42 1

8) +(9) + 10 + (1 + 12 + a3
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