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ABSTRACT

This study was to compare year variations of heritability, phenotypic, genotypic and environmental correla-

tions as well as pathway coefficients for main characters of tea tree to provide useful selection information

for improving tea tree. The data collected from the performance yield trials from 1979 to 1981 were used in
this study.

1.

The genetic variance of fresh fruit yielding, dryed fruit yielding and fresh weight of root was not only greatly
varied with year, but also the largest among all characteristies studied.
Other characteristics showed higher genetic variance than environmental variances, and year variances were

not large.

. Both year and variety x year interaction were highly significant sources of variation for all yield charac-

teristics, and year variances were not large.

. All characteristics showed high broad sense heritabilities, and the broad sense heritability was not varied

with year.

. The genctic correlation coefficients between fresh fruit yielding and dryed fruit yielding, fresh weight of root

and Gigolpi, dryed weight of root and Gigolpi were positive, and the year variation was not large.

. The pathway coefficients of the character was not only greatly varied with year and the fresh weight of root

affected directly on the Gigolpi.
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Table 1. Analysis of variances of yielding characters

Year
Characters Mean square 1979 1980 7981

Fresh fruit yielding Varieties 116.78404** 147.94133% 130.80281**
Error 0.27204 0.43300 0.31793

Dryed fruit yielding Varieties 9.90093* 14.60444%* 11.94059**
Error 6.03393 0.04144 0.02337

Rate of dryed fruit Varieties 1. 96744** 3.81707NS 6.14700**
Error 0.17730 1.86863 0.78878

Fresh weight of root Varieties 13.46052** 20.00381** 15.87833**
Error 0.07491 0.04782 0.04740

.Dry weight of root Varieties 0.49893* 1.73922** 145862 **
Error 0.00924 0.02649 0.00407

Rate of dryed root Varieties 2.81852** 2.00356* 2.41467*
Error 0.95419 0.80122 0.64100

* Jigolpi Varieties 0.35613** 0.35613** 0.32197*
Error 0.00070 0.00501 0.00058

Rate of Jigolpi Varieties 8.95959% 1.37274NS 7.49811**
Error 2.42126 0.93107 1.35789

* Jigolpi : The epidermis of root.

* Significant at 5% Probability level
** Significant at 1% Probability level
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Table 2. Genotypic and environmental variances of the characters studied

Characters 1979 1980 1981 Average
Fresh fruit yielding 38.8373 49.16944 4349496 43.8338
0.2720 0.43300 0.31793 0.3409
Dryed fruit yielding 3.2890 4.85433 3.97241 4,0385
0.03393 0.04144 0.02337 0.0328
Rate of dryed fruit 0.59681 0.64948 1.78607 1.0107
0.17730 1. 86863 0.78878 0.6819
Fresh weight of root 446187 6.65200 5.20364 5.4658
0.07491 0.04782 0.04740 0.0567
Dry weight of root 0.16323 0.57091 0.48485 0.4063
0.00924 0.02649 0.00406 0.0132
Rate of dryed root 0.62144 0.40078 0.59122 0.5377
0.95419 0.80122 0.64100 0.79880
* Jigolpi 011848 0.11710 0.10713 0.11423
0.00070 0.00501 0.00058 0.00209
Rate of Jigolpi 217944 0.14722 2.04674 1.45778
2.42126 0.93107 1.35789 1.57008

Upper :Genetic variances
Lower : Environmental variances

Table 3. Pooled analysis of variances for yielding characters

Characters Year Variances Varieties X Year

Fresh fruit yielding 83.1768*%* 392.9210%* 1.3035**
Dryed fruit yielding 15.3943** 35.6743* 0.3858**
Rate of dryed fruit 250.0137** 7.4040** 2.2679NS
Fresh weight of root 83.1767** 392.9210% 1.3035%*
Dry weight of root 2.5373* 3.3499*% 0.1734**
Rate of dryed root 172.9404** 4.3901** 1.4232NS

* Jigolpi 0.7776% 1.0102* 0.0121%*
Rate of Jigolpi 448.2527** 0.9243** 3.9530%*
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Table 4. Estimates of the broad-sense heritability for the characters studied (%)

Characters 1979 1980 1981 Average
Fresh fruit yielding 99.3 99.1 99.2 99.2
Dryed fruit yielding 98.9 99.1 99.4 99.13
Rate of dryed fruit 71.0 25.7 69.3 57.33
Fresh weight of root 98.3 99.2 981 98.9
Dry weight of root 94.6 95.5 99.1 96.4
Rate of dryed root 39.4 335 479 40.2

*Jigolpi 99.4 95.8 99.4 98.2
Rate of Jigolpi 473 436 60.1 50.3
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Table 5. Phenotypic correlation coefficients among yielding characters

Characters 1) 2) 3 4) 5) 6) (D) 8)
1) Fresh fruit 0.9327** 0.2044 —0.3961 —0.3164 —0.0870 —0.3383 =0.0258
yielding 0.9905** 0.0382 —0.2167 —0.2621 —0.0097 —0.2870 -0.0412
0.9539%  0.0223 —0.2450 -—0.3756 —0.1554 —0.2805 -0.0961
2) Dryed fruit 01682 -0.3070 —0.2733 —0.2192 —0.2862 —0.1371
yielding 00144 -0.1882 —0.2319 —0.0201 —0.26205 —0.0472
00934 -0.1910 -0.3340 -0.2352 —0.2303 -0.0016
3) Rate of dryed —0.0542 0.1005 0.3849 —0.0318 —0.0195
fruit —-0.0104 -0.0278 -—0.0510 —0.0419 -0.3322
-0.0034 -0.0637 0.2195 —0.0435 —0.5568
4) Fresh weight 0.8442 0.1780 0.9673 0.2914
of root 0.9619 0.1840 0.9475 0.2920
0.9022* 0.1672  0.9862 0.4453
5) Dry weight of 0.2463 0.8227* 0.3406
root 0.3448  0.9549** 0.1657
0.0400 0.9222* 0.3251
6) Rate of dryed 0.1759 0.2794
root 0.2375 0.3273
0.1643 0.3368
7) *Jigolpi 0.2657
0.1122
0.4378

8) Rate of Jigolpi

Upper : 1979
Middle : 1980
Lower :1981
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Table 6. Genetic correlation coefficients among yielding characters

Characters 1) 2 3) 4) 5) 6) 7 8)
1) Fresh fruit 0.9396* (.2252 —0.4080 -—0.3289 —0.2254 —0.3413 —0.0228
yielding 0.9989* 0.0937 —0.2193 -—0.2696 —0.0178 —0.3011 —0.0266
0.9585** 0.0508 —0.2508 —0.3797 —0.2673 —0.2851 —0.1651
2) Dryed fruit 0.1885 —0.3118 -—0.2908 —0.3931 -—0.2904 —0.2591
yielding 0.0308 —0.1913 -0.2429 —0.0111 —0.2838 —0.0412
0.1091 —0.1931 -—0.3392 —0.3611 —0.2339 —0.0068
3) Rate of dryed —0.0572 —0.1248 —0.7409* —0.0619 —0.3670
fruit —-0.1092 -—-0.1065 —0.1683 —0.0183 —0.3048
-0.0126 —0.0488 —0.2121 —0.0242 —0.6625*
4) Fresh weight 0.8806*  0.3930 0.9801* 0.5238
of root 0.9911*  0.3440 0.9854**  0.8645**
0.9118*  0.2558 0.9937*  0.6509*
5) Dry weight 0.4109 0.8543**  0.4892
of root 0.4703 0.9891*  0.6910*
—0.0502 0.9301*  0.4661
6) Rate of dryed 0.3121 0.3809
root 0.3820 0.6786
0.2742 0.4294
7) *Jigolpi 0.41356
0.7473*
0.6235
8) Rate of Jigolpi
Upper : 1979
Middle: 1980
Lower : 1981
Table 7. Environmental correlation coefficients among yielding characters
Characters 1) 2) 3) 4) 5) 6) 7) 8)
1) Fresh fruit 0.1426 0.0075 —0.3645 —0.2105 03423 —0.2420 —0.346
yielding 0.1345 0.0104 —0.0954 —0.0183 —0.0096 —0.0859 —0.373
0.2552 0.0604 —0.1964 —0.0242 01251 —0.0716 —0.096
2) Dryed fruit 0.0009 —0.1218 -—0.3954 -—01521 —0.3150 —0.1360
yielding 0.1631 —0.1173 -—0.0642 —00984 —0.1413 -0.1161
0.0710 —0.0834 —0.32563 —0.1204 —0.0166 —0.0694
3) Rate of dryed 0.0624 —0.1763 —0.3024 0.2117 —0.0840
fruit 0.6578 0.1863 —0.0777 —0.0367 —0.3271
0.4475 —0.4743 0.0191 —0.1748 —0.1544
4) Fresh weight 0.0802 0.2996 0.0014 0.3291
of root 0.1187 0.1973 0.1355 0.5230
—0.1666 0.1106 0.0193 0.0863
5) Dry weight of 0.0382 0.3460 0.1085
root 0.4447 0.3160 0.1433
0.0678 0.1225 0.0688
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Characters 1 2) 3) 4) 5) 6) 7) 8)
. 6) Rate of dryed 0.1368 0.1026
root 0.0494 0.2133
0.0834 0.0879
7) *Jigolpi 0.1562
0.2371
0.2053

8) Rate of Jigolpi

Upper : 1979
Middle : 1980
Lower : 1981

Table 8. Direct and indirect effects of genotypic correlation between yield components of tea
tree varieties to the yield in 1979, 1980 and 1981

L Year
Pathway of association 1979 1980 1981
Fresh weight of root
1) Direct effect(P4y) 1.0414 1.8898 0.8152
2) Indirect via dry weight of root(r45 P5y) 0.3492 0.3317 0.3441
3) Indirect via rate of dryed root(r46 P6y) 0.0540 0.1917 0.0890
Dry weight of root '
1) Direct effect (P5y) 0.3966 1.3905 0.3777
2) Indirect via fresh weight of root(r45 P4y) 0.8933 0.8641 0.7435
3) Indirect via rate of dryed root(r56 P5y) 0.0564 0.2621 0.0176
Rate of dryed root
1) Direct effect (P6y) 0.1374 0.5572 0.3514
2) Indirect via fresh weight of root(r64 P4y) 0.3986 0.9942 0.2085
3) Indirect via dry weight of root(r65 P6y) 0.1629 0.0558 0.0189
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