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Heritabilities, Genetic Correlations and Path-coefficient
Analysis of Some Economic Characters among Dihaploids
from Anther Cultured (Nicotiana tabaccum L.) E

Jin, J. E* and K. Y. Chang**

ABSTRACT

Dihaploid lines derived from the another of the F, of single cross, SC72 x Hicks (Nicotiana tabacum L.)
were estimated the variation, heritablities, genetic correlations and path-co-efficients on agronomic characters
and chemical compositions. Dinaploids exhibited reduced vigor and growth when comparecd with the mid-
parent value but had increased nicotine contents, and the range of dihaploids characters were deviated more
than that of their parents. Heritabilities of days to flowering, leaves per plant, nicotine contents, leaf size
and plant height appeared high value, and the yield, value per kg. and reducing sugar contents were low.
There were positive genetic correlations between yield, and value per kg., leaf width, leaves per plant and
reducing sugar contents and negative genetic correlations appeared between nicotine contents and the other
characters except for index of leaf shape, Path-coefficient analysis of genotypic correlation coefficients

showed that leaves per plant and leaf width lave a high direct effect, and plant height and days to flowering
have a high indirect effect on yield, respectively.
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Table. 1. Means and range for measured characters of SC 72, Hicks and doubled haploid

progenies from F, of SC 72 x Hicks.

Days to Plant Leaves Leaf Leaf Length Value Nico- Redwcing Yield
Source flower- height  per length width “width (won tine sugar
ing (cm) plant (cm) (cm) Zkg) (%) *) (&kg/10a)
Parents
High 65.3 118.1 193 67.3 328 2.08 1,105 4.66 18.50 2316
Low 57.3 106.5 150 61.5 32.3 1.87 450 4.20 13.43 2223
Mean 61.3 1123 17.2 64.4 326 1.98 1,028 4.43 15.97 2270
*H L x100 114.0 1109 128.7 1094 10lo 111.2 116.3 111V 137.8 104.2
Dihaploids
Mean 61.0 110.0 176.6 61.6 30.6 202 498 5.43 1476 1945
Range
High 67.0 120.0 225 67.9 339 221 L2101 7.86 19.05 236.2
Low 56.0 98.9 139 55.0 2117 1.84 771 3.96 9.52 1333
*H/Lx100 1196 121.3 1619 1235 1224 1201 157.1 1985 200.1 177.2
*DM./PM ~ 995 98.0 1023 95.7 939 102.0 97.1 122.6 92.4 85.7
100

*H.L : High parent or dihaploid/Low parent or dihaploid.
**DM./PM : Mean of dihaploids.”Mean of parents.
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BRA st ST W X2 2ol HEM
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Table, 2. Analysis of Variance.

Mean Squares
Source of af Days to Plgnt Leaves Leaf Leaf
variation flowering height per plant length width
Total 95 9.82 56.10 5.17 14.88 3.94
Replications 2 0.39 88.31* 5.90** 171.10** 50.77**
Entries 31 29.01** 124.02** 13.32** 24.38** 5.92%*
Parent (P) 1 96.00** 201.84** 28.16%* 50.46** 0.32
Dihaploids(DH) 29 27.68** 123.42** 13.23** 22.80** 5.55**
P vs DH 1 0.54 63.34 111 44.03** 22.13%*
Error 62 0.55 2110 1.07 5.10 1.44
Mean Squares
mogf d.f /I{;:’gﬂt? Value Nicotine Re;iuugc;:g Yield
Total 95 002 26700.59 1.06 11.35 93107
Replications 2 0.01 40025.29 0.73 3.75 318540**
Entries 31 0.04** 41238.71%*  2.47** 17.19* 155878**
Parent (P) 1 0.06* 35882.66 0.32 38.51* 13066
Dihaploids(DH) 29 0.04** 42682.18**  2.44** 16.76* 1458.35**
P vs DH 1 0.01 4734.22 5.58** 8.25 5899.63**
Error 62 0.01 19001.70 0.36 8.67 544.49

** : Significant at the 5% and the 1% level, respectively.
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Table. 3. Genetic variances, environmental variances and heritability values for characters
measured in dihaploid families from F, of SC 72 X Hicks.

Days to Plant  Leaves Leaf Leaf Length - Reducing <
flowering height perplant length width Width Value Nicotine sugar Yield

Genetic
variances
Environmental

Environmental (5640 206653 11137 52141 13631 00055 21164752 0.3754 9.0372 5808711
He“(ﬁ‘)’“‘ty“’94.13 6237 7837 5293 5061 6563 2531 6466 2217 3349

9.0375 34.2528 4.0395 58633 1.3969 0.0105 7172476 0.6868 2.5739 2924917

A 1% Kol A BEiEol BESSlck £ Gwynn!> ¢ total alkaloidst #@ ol gol

BEHE WED KEE R348 o] BEEY  FEL IMHRAAE ESEKY $HEN adz
7 9413%2 A4 ¥4 veigtesy,  WHEERS 2™, Legg et al. ' HBREKEZA low alka-
7837%, REIEH 6563 %, nicotine 64.66%, B loids@EHRe Tt sid et Gwynn'>, Ma-
£ 6237%9 JHes #41, 24 #Hikse 2217  tzinger - Wernsman®’g K< &l 2+ HB
~5293%c°lgict wHol glojA BEA g 8B BRA HES ada 5L K@ X ERAAE &

Table, 4, Phenotypic, genotypic and environmental correlation coefficients between characters
studied on dihaploid progenies.

Plant Leaves Leaf Leaf Length _— Reducing .
Characters | .iort per plant length  width width  vaive Nicotine o, 2= Yield

Days to rPh  0.5099%* 0.8246** —0.1113 0.2163 —0.3504 —0.0122 —0.6042** 0.1549 0.2024
flowering 1G 0.6420** 0.8972 —0.2016  0.3677 —0.4624 0.0203 —0.7248 0.3061 03979
tE 0.2535** 0.5899 0.1551  0.0746 0.0798 —0.1034 —0.3258 0.0647 —0.0355

Plant tPh 0.4938** 0.1484  0.2886 —0.1472 —0.0688 —0.2617 —0.1073  0.1396
height G 0.6359 —0.1620  (0.4616 —0.4863 —0.3057 —0.4307 —0.3293  0.0829
tE 0.1481 0.3427 —0.0696 04471 00954 0.0811 00470 0.1009
Leaves rPh 0.0079  0.2554 —0.2640 —0.0897 —0.5416** 0.1017 02245
per plant G —0.1548  0.3539 —0.4082 —0.1929 —0.7105 0.2452 05010
rE 0.0750 —0.0442 0.1364 0.0040 —0.1389 0.0173 —0.1616
Leaf rPh ' 0.5188* 0.4599* 0.0282 —0.0873 —0.1746  0.2983
length G 0.1744 0.6461 —0.1058 0.0184 —0.2322  0.2937
E 0.5390 0.4600 0.1429 —0.1475 —0.1526 0.1270
Leaf rPh ) —0.5165"-0.0076 —0.3229 —0.0244  04029*
width G —0.6371 —0.1264 —0.4002 0.1240 06104
E —0.4919 0.0949 —0.2660 —0.0666 0.1236
Length rPh 0.0382 0.2625 —0.1516 —0.1260
/Width 1G 0.0203 0.3378 —0.2738 -0.2323
rE 0.0456 0.1454 —0.0937 -0.0192
rPh —0.0666 0.2545 02762
Value G —0.2351 0.7264 08157
rE 0.0598 0.1096 00795
rPh —0.2644 —04139*
Nicotine 1G —0.2601 —0.7677
TE -0.3339 -01039
Reducing rPh 0.1922
sugar G 0.5574
rE 0.0874

*, **: Gignificant at the 5% and 1% level, respectively.
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Table, 5. Direct and indirect effects, and genotypic correlation coefficients of each character

to the yield of dihaploid progenies.

l:y 2:y 3y 4:y 5:y
Direct effect piy —0.1414 p.y —0.6040 psy 0.8229 p.y 0.1869 psy 06176
Indirect effect  rizp2y —0.3878 ri2p1y —0.0908 rypyy —0.1268 rip1y  0.0285 rysp1y —0.0520
Indirect effect  rizpsy 0.7383 rzpsy  0.5233  rapay —0.3841 ryup2y  0.0978  raspey —0.2788
Indirect effect rupay —0.0377  rapey —0.0307 raupey —0.0288 Tapsy 0.1274 r3psy 0.2612
Indirect effect T15PsY 0.2265 T25PsY 0.2851 T3sPsy 0.2180 T4sPsy —0.1079 TPy 00324
G riy 0.3979 r,y 00829 rsy 0.5010 r,y 0.2937 rsy 0.6104
NOTE: 1. Days to flowering 2. plant height
3, Leaves per plant 4. Leaf length

5. Leaf width y. Yield
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