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Observation and analysis on growth rhythms of Toona sinensis of 14 provenances

ZHOU Xiangbin'? ,ZHOU Wei’,LIN Wei > ,ZHOU Peng™* CHEN Xiaoyang’

(1 Guangdong Lianshan Forestry Farm, Qingyuan 513200, China; 2 College of Forestry and Landscape Architectural ,
South China Agricultural University/Guangdong Key Laboratory for Innovative Development and Utilization of Forest
Plant Germplasm, Guangzhou 510642, China; 3 Foshan Municipal Foresiry Research Institute, Foshan 528222, China;
4 Guangdong Ecology Vocational College, Guangzhou 510520, China)

Abstract ; [ Objective] To find out the growth rhythms of the seedlings of Chinese unique precious fast-
growing timber species Toona sinensis, for raising seedling quality and tending effect of young stand.
[ Method ] The seeds were collected from 14 representative locations of T. sinensis distribution area. Seed-
ling growth was observed continuously for one year. Logistic equations were used to fit the growth in seed-
ling height and ground diameter, and seedling growth stages were divided. [ Result] The growth in seed-
ling height of different provenances had three stages. Slow growth period was from January to April. Rap-
id growth period was from mid-May to the end of September, followed with another slow growth period.
The " Slow-Fast-Slow" growth process showed "S" type thythm. The growth rhythm of the ground diame-
ter also showed as " S" type, whereas the beginning time of rapid growth period was generally earlier than
that of height growth, and the duration of rapid growth was generally longer by continuing until mid- or
late October. There were significant differences in growth rhythms among seedlings of different prove-

nances. The rapid growth period of southern provenances was from April to September, lasting for a long
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time. The rapid growth period of northern provenances was relatively short and was mainly in June and

July. The ground diameters of southern provenances continued to grow fast in August and September.

However, the northern provenances step into a slow growth period in July or August, and in general

stopped growing after mid-September. [ Conclusion ] Northern provenances are not suitable for cultivation

in Guangdong. There are high precisions in the logistic equations used to fit growth in height and ground

diameter for seedlings of different provenance. According to the seedling growth curves, the growth

process of T. sinensis provenances can be divided into three stages. Rapid growth stage is the key time for

seedling growth. During this stage the management of water and fertilizer should be reinforced to promote

T. sinensts growth.

Key words : Toona sinensis; provenance; seedling; growth rhythm
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Tab.1 Geographic locations and climatic information of the seed collection sites of Toona sinensis of different provenances

i iR SZRE(E)/(°) SEN)/(°)  1HH/m EERR/C FROKE/mm TR B/d S HED
th o 109. 58 27.93 343 15.9 1308 277 1 266
les IR 113.33 25.12 98 19.6 1522 300 1 500
nn PR T 108.35 22.82 100 21.6 1 304 365 1537
np T PaAR Y 105. 82 23.38 794 18.0 1422 332 1754
pa M JIE % 106. 41 31.03 346 17.6 1032 291 1271
xa It % 110. 67 25.60 226 17.8 1 842 293 1281
ynjs =REK 102.82 23.63 1323 18.7 800 307 2302
ak e P 22 109. 02 32.68 370 16.0 1 050 253 1 610
cd 1 e 111.68 29.02 234 9.2 1899 272 1510
ds 1L 107.53 25.82 1 000 15.0 1 346 294 1200
is AL G 109.72 30. 60 1152 15.5 1 480 260 1332
ps IR K 108. 15 29.28 422 17.5 1104 312 1035
wd i Es 104.92 33.40 1 002 14.5 500 240 1911
2z F 117.63 24.50 19 21.0 1 600 330 2 060
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Fig.1 The growth accumulation curve of Toona sinensis seedling height of different provenance
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Fig.2 The growth dynamic curve of Toona sinensis seedling height of different provenance
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Fig.3 The ground diameter growth accumulation curve of Toona sinensis seedling of different provenance
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Fig.4 The ground diameter growth dynamic curve of Toona sinensis seedling of different provenance
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Tab.2 The seedling heights and ground diameters logistic regression parameters of Toona sinensis of different provenances

— Hi : A :
k a b R k a b R
th 103.949 54.020 0.023 0.983 24.140 10.769 0.012 0.990
les 127.762 186.589 0.031 0.996 29.510 31.758 0.018 0.994
nn 86.650 22.788 0.018 0.987 25.045 17.147 0.014 0.988
np 169. 190 177.076 0.026 0.993 43.436 55.327 0.018 0.994
pa 197.018 123.377 0.026 0.995 35.629 27.035 0.015 0.990
xa 99.676 42.662 0.024 0.990 26.581 20. 622 0.017 0.988
ynjs 44.545 9.034 0.016 0.977 17.743 9.932 0.013 0.985
ak 48. 646 57.967 0.022 0.945 6.103 7.473 0.011 0.964
cd 72.575 311.205 0.037 0.982 23.748 11.402 0.014 0.970
ds 51.530 15.483 0.018 0.966 18.724 10. 441 0.012 0.973
js 74.788 401. 802 0.034 0.990 31.100 28.928 0.015 0.983
ps 81.019 237.353 0.034 0.988 28.4717 15.037 0.013 0.989
wd 24.724 12.653 0.020 0.950 10.132 6.513 0.013 0.973
7z 96.739 18. 054 0.017 0.987 30.955 17.927 0.014 0.989
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Tab.3 The seedling height growth in different growth stages of Toona sinensis of different provenances
A KT A ERIEH
TP E FitAEK /% FitAk T H% i %éiﬁﬂ‘ AitAk et %
T/ cm H/cm H 84 [a]/d =/ cm
fh 16.00 18.49 62.71 72.50 05-05 114.5 7.79 9.01
les 20.96 17.90 68.92 58.84 05-15 85.0 27.25 23.26
nn 5.23 7.88 52.43 79.04 04-20 146.3 8.67 13.07
np 24.43 16.55 105. 15 71.24 06-08 101.3 18.02 12.21
pa 29.97 17.23 112.81 64.85 05-24 101.3 31.17 17.92
xa 7.94 9.38 63.05 74.45 04-21 109.7 13.70 16.18
ynjs 0.45 1.40 27.67 87.36 03-05 164.6 3.56 11.24
ak 1.58 7.98 15.62 78.76 05-14 119.7 2.63 13.26
cd 6.24 9.76 47.65 74.49 05-10 71.2 10.07 15.75
ds 0.83 2.21 30.38 80.94 03-29 146.3 6.32 16.85
js 8.77 12.64 45.46 65.54 05-27 77.5 15.14 21.83
ps 10. 84 14.80 59.39 81.11 05-11 77.5 2.99 4.08
wd 1.83 9.77 15.92 84.83 03-11 131.7 1.01 5.40
7z 5.17 7.04 64.52 87.83 04-12 154.9 3.77 5.13
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J S E B 74 22 AR IR (ak ) 180 R 5 8Bl R
(ed) mRFEEKFPIR (js) AR RILE 3 H , B AY
e PARSEAN IR (np) , HEAE R R TR 7E 6 A 8 Ho
AR R 22t E] 2y 146. 3 ~239.4 d, A T A 3

FRrE RO 4. 30 ~20. 87 mm A AN 1Y)
R 75.94% ~97.16% o R G WA KE—)
AR AT/ o

L5 R AR A AT A, [R] — o M A e AR ST B
1A ik L B A, B 22 e A I ( ako) 1Y)
P PRI Ced ) Y 1 s AR TR AR st 18] 2059 o 5 A
14 HFS H 10 H, 1A s A= 158 46 i 18] 7351 0 3
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Tab.4 The seedling ground diameter growth in different growth stages of Toona sinensis of different provenances
A KT AR A
Foft it ESIENN % A2itAK % i %“?ilﬁ FitEK %
H=/mm =/mm H i [a]/d =/mm

th 1.06 8.35 11.50 90.94 04-07 219.5 0.09 0.71
les 1.72 10.70 12.43 77.32 05-08 146.3 1.93 11.98
nn 1.33 8.34 13.71 85.72 04-28 188.1 0.95 5.94
np 3.65 15.81 17.52 75.94 06-08 146.3 1.90 8.25
pa 3.92 15.70 20.87 83.58 05-21 175.6 0.18 0.72
xa 0.99 5.23 15.18 80.26 04-20 154.9 2.74 14.51
ynjs 0.42 3.69 10.59 93.98 03-25 202.6 0.26 2.33
ak 0.03 0. 66 4.30 95.27 03-13 239.4 0.18 4.06
cd 0.27 2.73 9.62 96. 65 03-30 188.1 0.06 0.62
ds 0.06 0.58 10.32 97.16 04-05 219.5 0.24 2.26
js 3.26 23.57 10.52 75.96 05-26 175.6 0.07 0.47
ps 1.03 8.14 11.42 90.13 04-26 202.6 0.22 1.74
wd 0.30 4.64 5.31 81.54 02-21 202.6 0.90 13.82
7z 1.51 7.27 17.95 86. 65 05-01 188.1 1.26 6.08
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