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Study on Annual Growth Rhythm of Ilex asprella Seedlings
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Abstract Through regular follow-up observation and investigation of the growth process of 1-year-old
llex asprella seedlings, the growth curve of seedling height and ground diameter of I. asprella was "S" shaped,
and the rapid growth stages were concentrated between May and August. There were two peak growth stages of
seedling height and ground diameter in June and July respectively. The growth rate of seedling height and ground
diameter gradually slowed down from August, and the growth rate slowed down from November until December
when growth stops. The growth of seedling height and ground diameter conformed to the growth law of fitting
the logistic curve equation. According to the characteristics of seedling growth of 1. asprella, the seedling growth
process can be divided into five growth stages: the Germination stage, Emergence stage, Early growth, Active
growth stage, and Late growth stage.
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Table 1 Phenological period of 1—year-old 1. asprella seedling stage

H I A= KA o
Emergence stage Early growth stage A ] [EIREESS ]
Fast growing Deciduous Stop growing
ﬁﬁi/ﬂ;ﬂ %ﬁ.ﬂ‘/ﬂ}q ﬁﬁ%[ﬁ‘/ﬂ)ﬂ %%M‘Eﬁ period stage period
Start date Flourishing period  Start date Flourishing period
2/10 2/16-3/2 2/16 2/18-4/4 5/10-7/28 11/2-12/21 12/21

TE: RPEdE A/ H .
Note: The data in the table are month/day.
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Table 2 Growth process of seedling height of seeds of . asprella in the year of sowing

T Seedling height

#h42 Ground diameter

K A K ANy SVERK R
R E R ] /d Total growth Net growth Total growth Net growth
Survey
A KB [l e =1
data GI'.OWth ﬁi—‘l%— Jem %ﬁ:{ﬁ ﬁi% Jem I'J?/u»d:‘lx%t[ﬁ ﬂﬁﬁé Jem %*ﬂﬁ iﬁ]ﬁé Jem lj?lu\/j:ki
time . 3L 1% . B 1% I3 1% e /%
Seedling . Seedling L Ground . Ground L
heicht Cumulative heieht Proportion in Diameter Cumulative Diameter Proportion in
& Percentage & total growth Percentage total growth
2020/4/5 107 2.8 6.14 0.0 0.00 1.22 24.95 0.00 0.00
2020/4/20 122 4.3 9.43 1.5 3.50 1.35 27.61 0.13 3.54
2020/5/6 138 7.9 17.32 3.6 8.41 1.59 32.52 0.24 6.54
2020/5/21 153 11.7 25.66 3.8 8.88 1.88 38.45 0.29 7.90
2020/6/6 169 17.6 38.60 59 13.79 2.17 44.38 0.29 7.90
2020/6/21 184 23.5 51.54 59 13.79 2.65 54.19 0.48 13.08
2020/7/6 199 28.8 63.16 5.3 12.38 3.12 63.80 0.47 12.81
2020/7/21 214 344 75.44 5.6 13.08 3.63 74.23 0.51 13.90
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T 5 Seedling height

#h4% Ground diameter

Ko MK E NS i ALK E NS iy
P HHA ] /d Total growth Net growth Total growth Net growth
Survey
Growth . Sapay L P ) SR . B
data . —Ejl% Jem /;%}/\ H —ﬁil% Jem 54 EE{QE l:t i‘H_j/fJZ_ /em /?} H i‘lﬁ’f}_ Jem 5 EEJL(E
time . Gt /% . 11 /% Gt /% He il 1%
Seedling . Seedling L Ground . Ground L
heicht Cumulative height Proportion in Diameter Cumulative Diameter Proportion in
& Percentage & total growth Percentage total growth
2020/8/7 231 38.8 85.09 4.4 10.28 3.97 81.19 0.34 9.26
2020/8/21 245 41.2 90.35 2.4 5.61 4.20 85.89 0.23 6.27
2020/9/5 260 43.0 94.30 1.8 421 4.33 88.55 0.13 3.54
2020/9/20 275 43.8 96.05 0.8 1.87 4.45 91.00 0.12 3.27
2020/10/6 2901 44.5 97.59 0.7 1.64 4.57 93.46 0.12 3.27
2020/10/21 306 44.9 98.46 0.4 0.93 4.66 95.30 0.09 2.45
2020/11/5 321 453 99.34 0.4 0.93 4.72 96.52 0.06 1.63
2020/11/21 337 45.4 99.56 0.1 0.23 4.78 97.75 0.06 1.63
2020/12/6 352 455 99.78 0.1 0.23 4.83 98.77 0.05 1.36
2020/12/21 367 45.6 100 0.1 0.23 4.89 100 0.06 1.63
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Fig. 1 Continuous growth curve of 1-year-old seedling height and ground diameter of I. asprella
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Fig. 2 Net growth curve of 1-year—old seedling height and ground diameter of I. asprella
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Table 3 Logistic curve fitting parameter values of height growth of . asprella seedling

95% E{F X [A]
S8 it KRR 95% confidence interval
Parameter Estimate Standard error TR T RR
Lower limit Upper limit
k 0.999 0.002 0.995 1.003
a 680.066 36.650 601.948 758.185
b 13.107 0.112 12.868 13.346
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Fig. 3 Fitting effect diagram of percentage of height cumulative growth of 1. asprella seedlings
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Tab. 4 Logistic curve fitting parameter values of ground diameter growth of 1. asprella seedling

95% {5 X [A]
W Jraes i 95% confidence interval
Parameter Estimate Standard error TR TR

Lower limit Upper limit

k 1.000 0.014 0.971 1.029

a 43.429 7.860 26.676 60.183

b 8.093 0.420 7.197 8.989
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Fig. 4 Fitting effect diagram of percentage of ground diameter cumulative growth of 7. asprella seedlings
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Table 5 Division of growth period and growth of I. asprella seedlings height and ground diameter

i Seedling height

Hi#% Ground diameter

KB B e CERBE o SRR BRI, HAERKEL
Growth stage Hﬁg” g ERE 191 /% SR TR D 191 /%
. Growth Proportion in  Data section ~ Growth Proportion in
section . Growth . Growth
time total growth time total growth
kil 1220210 52 - - 1220-2/10 52 - -
Germination stage
T
i 2/11-3/2 21 1.2 2.64 2/11-3/2 21 0.47 9.61
Emergence stage
R 3/3-5/6 65 6.7 14.69 3/3-4/20 49 0.88 18.00
Early growth
- )
. R 5/7-8/7 93 30.9 67.76 4/21-8/21 123 2.85 58.28
Active growth stage
- K= H
R 8/8-12/21 136 6.8 14.91 8/22-12/21 122 0.69 14.11

Late growth
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