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Yearly Variation of Genetic Parameters for
Main Characters of Tea Tree
(Lycium chinense Miller) Varieties
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ABSTRACT

The objective of this study was to compare year variations of heritability, phenotypic, genotypic and en-
vironmental correlations as well as pathway coefficients for main characters of tea tree to provide useful selec-
tion 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 height of stem and length of first branch was not only greatly varied with year, but
also the largest among all characteristics studied. Other characteristics showed higher genetic variance than
environmental variances, and year variances were very small,

2. Both year and variety x year interaction were highly significant sources of variation for height of stem,
length of first branch and number of fruits in main stem pooled from three year data.

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

4. The genetic correlation coefficients between Gigolpi and height of stem, length of first branch and number of
fruits in main stem were positive, and the year variation was not large.

5. The pathway coefficients of the character was not only greatly varied with year and the height of stem,
length of first branch and weight of dryed root affected directly on the Giglopi.
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Table 1. Analysis of variances of main characters.

Characters Mean square 1979 1Y3a8r 0 1981

Budding date Varieties 0.0014™ 0.0016* 0.2742™
Error 0.0001 0.0004 0.2977

Flowering date Varieties 0.0030™* 0.0029™ 0.0027™*
Error 0.0000 0.0000 0.0001

Maturing date Varieties 0.0018™ 0.0012™ 0.0011**
Error 0.0000 0.0000 0.0001

Date of yellow Varieties 0.0009™* 0.0026™ 0.0022*
leaf Error 0.0000 0.0000 0.0000

Height of stem Varieties 204.7000% 427.4666™ 260.7000**
Error 0.8333 0.8111 0.5777

Length of first Varieties 203.8666™** 220.3000™* 202.0000™**
branch Error 0.8444 0.8777 0.7000

No. of fruits in Varieties 57.4814** 54.2074™* 65.2185™*
main stem Error 0.2925 0.5963 0.4296

Weight of dryed Varieties 0.4989™* 1.7392™* 1.4586™
root Error 0.0092 0.0264 0.0040

Gieoloi Varieties 0.3561™* 0.3563™** 0.3219™
1golpt Error 0.0007 0.0050 0.0005

Gigolpi : 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
. 0.0004 00003 0.0004 0.0004
Budding date 0.0001 0.0004 0.0002 0.0003
Flowering dat 0.0010 0.0009 0.0009 0.0010
owering date 0.0000 0.0000 0.0001 0.0000
) 0.0006 0.0004 0.0003 0.0005
Maturing date 0.0000 0.0000 0.0001 0.0001
0.0003 0.0008 0.0007 0.0006
Date of yellow leaf 0.0000 0.0000 0.0000 0.0000
Heieht of sto 67.9555 92.2185 86,7074 98,9605
e1ght ol stem 0.8333 0.8111 0.5777 0.7407
i 67.6740 73.1407 67.1000 69.3049
Length of first branch 0.8444 0.8777 0.7000 0.8074
No. of fruits in main 19.0629 17.8703 21.5963 19.5099
stem 0.2925 0.5963 0.4296 0.4395
) 0.1632 0.5709 0.4848 0.4063
Weight of dryed root 0.0092 0.0264 0.0040 0.0133
Geroloi 0.1184 0.1171 0.1071 0.1142
ego-p1 0.0007 0.0050 0.0005 0.0021
Upper : Genetic variances
Lower : Environmental variances
Table 3, Pooled analysis of variances for main characters.
Characters Year Variances Varieties X year
Budding date 0.2161 0.0834 0.0969
Flowering date 0.0275 0.0085 0.0001
Maturing date 0.0010 0.0041 0.0001
Date of yellow leaf 0.0241 0.0054 0.0002
Height leaf of stem 10798.9000** 620.5111%* 131.6778**
Lenght of first branch 152.0778** 621.2704** 2.4481
No.of fruits in main stem 412.3000%* 174.6778** 1.1148
Weight of dryed root 2.5373* 3.3500* 0.1734
Gigolpi 0.1777 1.0102 0.0121

* Significant at 5% probability level
** Significant at 1% probability level
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Table 4. Estimates of the broad-sense heritability for the characters studied (%).

Characters 1979 1980 1981 Average
Budding date 80.0 46.2 63.2 63.1
Flowering date A 96.5 97.1 94.6 96.1
Maturing date 89.6 83.4 76.3 83.1
Date of yellow leaf 90.2 94.8 95.6 93.5
Height of stem 98.8 99.4 99.3 99.2
Length of first branch 98.8 98.8 99.0 98.9
No. of fruits in main stem 98.5 96.8 98.0 97.8
Weight of dryed root 94.6 95.6 99.2 96.5
Gigolpi 994 . 95.9 99.5 98.3

Table 8 Phenotypic correlation coefficients among main characters.

Characters 1) 2) 3) 4) 5) 6) 7) 8) 9
1) Budding 0.7908" 0.7539% 0.7354* —0.441 0.1692 ~0.6480* —0.2950 —0.4342

date 0.7052% 0.6770% 0.7595° —0.2025 0.2339 —0.6889" —0.3644 —0,3447
0.7480% 0.7155% 0.7475° —0.1283 0.2016 —0.6685" —0.3297 —0.3895
2) Flowering 0.6224 0.8899™ —0.0877 0.1930 —0.7568% —0.1603 —0.2509
date 0.7536% 0.8785 -0.1233 0.3637 —-0.7093* —0.3752 —0.4351
0.8011™ 0.8999"™ —0.3975 0.2988 —0.7511% —0.3699 —0.2733
3) Maturing 0.5984  0.3045 0.3270 —0.5642 —0.1645 —0.3012
date 0.7054"  0.0538 0.4304 —0.5847 ~-0.4259 —0.4129
0.7973™ 0.2400 0.3131 —0.6885" —0.4624 —0.3751
4) Date of —-0.1103 0.0117 -0.7580% -0.2690 —0.3981
yellow -0.1361 0.2935 —0.8282™ —0.3738 —0.3742
leaf ~0.4408 0.1353 —0.8718 —0.5374 —0.4189
5) Height 0.7370% 0.2960  0.7067 0.6511
of stem 0.4349 0.2418 0.1438 0.1780
0.6632% 0.6664 0.5489 0.5535
6) Length 01541  0.7471% 0.6441
of first 0.1051  0.3970 0.3913
branch 0.1788  0.4715 0.5438
7) No.of 0.4580  0.4556
fruits in 0.6097 0.5976
main stem 0.6586" 0.5092
8) Weight 0.8227"
of dryed 0.9550**
root 0.9223**
9) Gigolpi

Upper : 1979 Middle: 1980 Lower: 1981
Significant levels of correlation, coefficients at 5% and 1% are 0.632, 0.765 respectively.
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Table 6, Genetic correlation coefficients among main characters.

Characters 1 2) 3 4) 5) 6) (D) 8) 9)
1) Budding 0.9503™ 0.9140™ 09073 -0.0644 0.2089 —0.7376" —0.3309 —0.4911
date 10437 0.8775™ 1.0981™ 3074 0.3063 —1.0234**—0.5364 —0.5795
0.9970™ 0.8958™ 1.0027™ —0.1859 0.2576 —-0.8805™ ~0.4337 ~-0.5353
2) Flowering 0.6775% 0.9411™ —0.0905 0.2017 —0.7813"*—0.1578 —0.2574
date 0.8574™ 0.9341™ —0.1223 0.3779 -0.7375° —0.3836 —0.4510
0.9659™ 0.9472™ —0.4106 0.3051 -0.8011™ -0.3770 —0.2835
3) Maturing 0.6587* —0.3105 0.3349 -0.0085 —0.1479 —0.3343
date 0.8051% —0.0520 0.4483 —0.6660° -0.4614 —0.5005
0.9649"* —0.2757 0.3558 —0.7846" ~-0.5307 —0.4213
4) Date of 0.1131 0.0025 -0.8104™ -0.3102 —0.4197
yellow 0.1380 0.3121 -0.8905" ~0.4139 —0.4344
leaf 0.4533 0.1495 -0.9157" —0.5583 -—0.4495
5) Height 0.7453* 0.3020  0.7322* 0.655¢"
of stem 0.4360  0.2461 01493  0.1845
0.6692* 0.6771  0.5526  0.5504
6) Length 0.1619  0.7715" 0.6507"
of first 0.1100  0.4084  0.3962
branch 0.1822 04762  0.5502
7) No. of 0.4655  0.4628
fruits in 0.6279  0.6233
main stem 0.6699* 0.5168
8) Weight of 0.8543™
dryed 0.9892™*
root 0.9302**
9) Gigolpi
Upper: 1979 Middle: 1980 Lower: 1981
Table 1. Environmental correlation coefficients among main characters.
Characters I} 2) 3) 4) 5) 6) D) 8) 9)
1) Budding 0.4797 0.0704 02017 0.3224 —0.2679 —0.0890 —0.1108 —0.0101
date 0.1440 04720  0.1621 0.1662 —0.3531 —0.1689 —0.1438 —0.0309
0.3119 0.2712  0.1819 0.2443 —0.3105 —0.1290 —0.1273 —0.0205
2) Flowering 0.2204  0.1790 —0.2020 —0.1204 0.0568 —0.1644 —0.0949
date 0.0578  0.1647 —0.2965 —0.3179 0.1685 —0.1548 —0.0996
0.1641  0.3102 —0.0408 —0.1573 0.6143 —0.2236 —0.1300
3) Maturing ~0.2730 0.2910 0.2890 —0.0737 —0.2902 —0.5953
date ~0.0182 0.3125 05141 —0.0460 —0.2556 —0.1567
-0.0093 0.0845 0.0704 —0.1959 —0.0361 —0.1759
4) Date of 0.0000 0.2624 0.0117 0.2753 —0,0908
yellow 0.0989 0.2853 0.2063 0.1690 —0.1656
leaf 0.1018 0.1966 0.1870 —0.1531 —0.3007
5) Height 0.0662 0.1125 0.0823 0.4126
of stem 0.4453 0.1917 0.0462 0.4375
0.2097 0.0892 0.1351 0.0122
6) Length 0.3726  0.2336  0.2490
of first 0.1766  0.0681 0.4541
branch 0.0608 0.0208 0.0028
7) No. of 0.3135  0.2502
fruits in 0.1459  0.0407
main stem 0.1310 0.0494
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Characters 1 2) 3) 4) 5) 6) 3 8) 9)
8) Weight of 0.3460

dryed 0.3161

root 0.1226
9) Gigolpi

Upper: 1979 Middle: 1980 Lower: 1981
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Table 8. Direct and indirect effects of genotypic correlation between yield components of tea

tree varieties on the yield in 1979,

1980 and 1981

Pathway of association 1979 T gegr 0 1981
Effect of stem height
1) Direct effect (P y) 1.9742 0.6052 0.4727
2) Indirect via length of first branch(r P y) 0.6765 1.6857 0.485
3) Indirect via weight of dryed root (r P y) 0.7078 0.6373 0.4097
Effect of first branch length
1) Direct effect (P y) 0.1026 3.8658 0.2772
2) Indirect via stem height(r P y) 1.4714 0.6459 0.3163
3) Indirect via weight of dryed root(r P y) 0.7548 0.3762 0.3530
Effect of dryed root weight
1) Direct effect (P y) 0.9666 0.9213 0.7414
2) Indirect via stem height(r P y) 1.4455 0.9157 0.8612
3) Indirect via first branch(r P y) 0.9792 1.5787 0.7320
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