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A Study on Variation of Growth Traits in Young Michelia chapensis
Forest and Provenances Selection

SHAO Wen-hao JIANG Jing-min° LUAN Qi-fu LIU Zhaoi

( Research Institute of Subtropical Forestry CAF Fuyang 311400 China)

Abstract: 11 provenances of Michelia chapensis were tested in Changle Forest Farm in Zhejiang Province.
The investigation into the 3-year-old experimental forest showed that the preserving rates among the prove-
nances were very different. Both the tree height and ground diameter differences were very significant among
the provenances also they all had high broad heritability. The preserving rates showed an obvious geograph—
ical differentiation trend. The provenances from Western China and Southwest of Nanling Mountain were of low
preserving rates and grew slowly. However those from mid-eastern China had high preserving rates and they
grew well then these provenances should be suitable materials. Site conditions had important influence on for—
estation preserving rates of Michelia chapensis but the growth differences among sites were not significant.
Maybe with the young forest growing and canopy density increasing water and fertilizer conditions improved
which decreased the influence of site conditions for growth.
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Tab.1 Main environmental factors germplasm collection and cultivation of Michelia chapensis provenances

/m /g

Number  Provenance Latitude Longitude Altitude /°C MAT /h MAS /mm MAP FNC TSW FNP
1 29°24° 110°09° 720 16.3 1297 1613 14 1316.1 13
2 28°23° 114°48~ 600 17.1 1638 1 720 10 1246.5 7
3 27°38° 113°29° 652 18.0 1452 1 620 16 1363.6 7
4 27°20" 117°29° 820 17.7 1 740 1770 3 1444.3 2
5 26°26" 110°51° 530 17.0 1465 1331 9 1.090.2 3
6 26°13° 109°08° 950 16.0 1317 1321 10 1822.1 10
7 25°55° 108°31~ 1100 18.1 1 300 1 200 5 2477.2 4
8 25°47° 114°32° 570 18.8 1765 1 497 15 1032.3 12
9 25°16" 110°17~ 830 18.9 1670 1949 19 1 696.6 13
10 25°07° 113°20° 700 19.6 1499 1522 17 1786.0 13
11 25°03° 109°15° 886 19.4 1379 2194 20 1737.4 11

MAT: Mean annual temperature; MAS: Mean annual sunshine; MAP: Mean annual precipitation; FNC: Family number col-

lected; TSW: Thousand seed weight; FNP: Family number planted.
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Tab.2 The variance analysis of preserving rates among different provenances

a P
Variation source Sum of squares df MS F value P value

3 828.033 10 382.803 16.962 0. 000

1 895.693 84 22.568

5723.726 94

4 4
1.2.3.4 . ( 3) 4 1
2 . 4 3
o 3 (LSD )

Tab.3 The multiple comparison of preserving rates among different replications

P
2.2 Repetition Repetition Mean difference P value
1 2 0.20 0.596
’ A 3 0.38 0.315
4 1.08™ 0.004
2 1 -0.20 0.596
3 0.18 0.635
4 0.88" 0.020
. 3 1 -0.38 0.315
2 -0.18 0.635
. 4 0.71 0.062
. . . 4 1 -1.08™ 0.004
. . 6 2 -0.88" 0.020
. 3 -0.71 0.062
N N * 0.05 * Kk 0.01 o
* Indicates significance of difference( P <0.05) ; ** Indicates significance of
difference( P <0.01) .
4
Tab.4 The variation analysis of growth traits among different provenances
F P
Trait Variation source Sum of squares df MS F value P value
3.186 10 0.319 6.340 0.000
Tree height 4.221 84 0.050
7.407 94
27.438 10 2.744 8.902 0.000
Diameter 25.891 84 0.308

53.329 94
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Tab.5 The variation analysis of growth traits among different replications

F P
Trait Variation source Sum of squares df MS F value P value
0. 140 3 0.047 0.673 0.574
Tree height 2.782 40 0.070
2.922 43
1.755 3 0.585 1.090 0.364
Diameter 21.467 40 0.537
23.222 43
6 6 .
2.65 m Tab.6 The average of growth traits from different provenance young forests
(2.57 m) . (2.56 m) . /m /cm
(2.54 m) . (2.52 m) Number Provenance Tree height Diameter
1 2.26 4.73
1.95m 2 2.57 5.28
26.4% - 3 2.54 5.49
(584 cm) 4 2.56 5.45
(3.78 cm)  35.3%
5 2.52 5.04
(5.49 cm) | (5.45 cm) |
6 2.14 4.48
(5.28 cm) o
7 1.95 3.78
8 2.44 5.13
9 2.28 4.35
10 2.65 5.84
11 2.39 4.74
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Fig.2 The scatter diagram of Michelia chapensis families based on growth traits
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Tab.7 Genetic parameters estimation of growth traits of Michelia chapensis

/% n
Trait Average Variation range Genetic variability Broad heritability
Tree height 2.39 1.95~2.65 13 0.84
Diameter 4.94 3.78 ~5.84 56 0.89
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Fig.3 Q — Cluster based on growth traits of Michelia chapensis from
11 provenances ( UPGMA)
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