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Seasonal dynamics in growth traits of newly
emerged twigs of Kandelia obovata
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Abstract; Newly emerged twigs are the most active part of plant branch systems and are most sensitive to changes in
habitat such as light and temperature. Analyzing the differences in stem and leaf traits of new twigs and evaluating their
growth status is crucial for understanding the growth and survival strategies of plants and their adaptability

mechanisms. As an evergreen broad-leaved small tree, the crown of Kandelia obovata produces a certain number of new
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twigs in different seasons within a year. To gain a deeper understanding of the growth status and seasonal dynamics of new
twigs of K. obovata, this study investigated the growth traits of the stems and leaves of new twigs. Statistical methods such
as analysis of variance, multiple comparisons, and principal component analysis (PCA) were used to comprehensively
evaluate the growth performance of the twigs in different seasons and to explore the growth and survival strategies of
mangrove plants, represented by K. obovata. The results were as follows: (1) The 14 trait indicators characterizing the
growth status of the twigs showed significant variation, with a coefficient of variation ranging from 13.856% to 56.469%
and a strong correlation between the indicators. (2) The growth traits of the twigs varied significantly in different seasons
(P<0.05), with the overall performance being July>May>March>October. Additionally, the importance of the growth
traits was ranked as leaf traits > biomass > stem configuration. (3) The importance of growth traits was ranked as leaf
traits (55.050% ) >biomass (35.480% ) >stem configuration (9.470% ). The total weight proportion of the seven trait
indicators such as leaf density, leaf and stem biomass ratio, leaf number, leaf biomass, big leaf area, stem length, and
leaf area ratio was 87.146% , which were the key indicators characterizing the growth status of the twigs of K. obovata. In
conclusion, the growth status of the twigs reflects the adaptation strategy of the tree to resource levels, influenced by
external factors such as light and temperature, as well as internal factors such as growth strategies. These research results
provide insight into the response of the twigs to environmental changes in different seasons and offer a reference basis for
the protection and sustainable development of K. obovata population.
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Table 1  Descriptive statistics of stem and leaf traits of new twigs of Kandelia obovata
e L A bR 22 f/MA IS NEN A5 R
Category Index Mean S. D. Min. Max. cv
EYop! E SN 11.912 3.114 5.600 25.600 26.144
Stem configuration Stem length (cm)
ES 3.250 0.470 1.800 5.000 14.465
Stem width ( mm)
ZEAF R 36.970 9.268 14.186 71.508 25.070
Stem slender ratio (%)
LR 1.031 0.482 0.145 4.062 46.697
Stem volume (cm’)
RGN i 5.652 1.568 3.000 12.000 27.746
Leaf trait Leaf number ( No.)
L ENTY;A 76.885 38.835 14.905 297.212 50.511
Total leaf area (cm®)
Lt E R 67.982 9.419 46.089 101.035 13.856
Specific leaf area (cm® - g™)
pNURITE 18.348 6.494 4.284 47.031 35.394
Big leaf area (c¢m®)
% 0.506 0.166 0.208 1.695 32.750
Leaf density (No. + ¢cm™)
RTTEAYE 202.542 66.681 83.889 486.790 32.922
Leaf area ratio (e¢m” « g™)
Y EEE7/E s 1.177 0.665 0.221 4.823 56.469
Biomass Leaf biomass (g)
EAY) 0.396 0.200 0.071 1.579 50.617
Stem biomass (g)
A 1.573 0.839 0.292 6.228 53.335
Twig biomass (g)
25 P b 3.008 0.987 1.177 7.995 32.807

Leaf and stem biomass ratio ( %)

FHOCHE R, v, PR (8] 22 4 S 35 AH SC 1 A 86
X} (P<0.05, 94.505%) , Ml &E AN B EHAE 5 XF
(P>0.05, 5.495%) , & W R BT Az /N ZE A K
PR B HL A ik i A e
22 MIMARERKFETIHEDMZEHEREREER
XFRKAS [ A 4 245 3 A /R R i A PR
W IAT 2 E I (P<0.05,%62) . hi#e 2 il &
ZER AL 25K 11.602~12.471 em , 7EAR R A K2
W2 2T 7 AR (3.711 mm) ,3 H
BUIN(2.996 mm) , A [F) AR = 25 e B s 2R AT A
FIE 3 A M 10 A B K (45K 38.727% F
38.560% ) ,5 H 17 A %N H 33.811%) ; ZEIRFH
T AMS K458 1.391 em® Fl 1.212
em®’) ,3 HAT10 H 8/ (43514 0.857 em’ Fl 0.957
em’) o FERFHOIR gL | TR R i g AR

EARFAERETAAEREEZ R BRI T H>5
A>3 A>10 A et AR 10 H>7 A>3 H>
5 H A 7 H#K(0.604 No. » em™) (10 H#
/N(0.423 No. « em™) ; MFHIAIELER I 7 A K
(255.931 em® - g') .3 AFI 10 HE /N (9N
187.570 cm® + g Fl 191.267 em® - g') , fEA W HF
o AR N AR ) R 2R A ) i LA [
HERBNAEREEES RN T A>5 A>3 A>
10 A Z24WmRIN S5 AT ABKGHHN
0.477 g F110.533 g) ,10 H %/ (0.291 g)
23MMARERKETHENMEHERKERE
EiEM

X AN ) AR A 25 RO B A /S ZE AR KRR
PEAT BB B, BEAR BRI 32 KMO 1 Bartlett £k
RS &5 (K 2. A) BoR, AT 3 A 3R B R AE
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Correlation of stem and leaf traits of new twigs of Kandelia obovata
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Table 2 Differences of stem and leaf traits of new twigs of Kandelia obovata in different growing seasons

PR 3 A 54 7H 10 A
Trait March May July October
E SN 11.602+2.919a 11.909+3.408a 12.471+3.607a 12.077+2.836a

Stem length (cm)
e
Stem width ( mm)
ZEEF R
Stem slender ratio (% )
SR
Stem volume (c¢m®)
v
Leaf number ( No.)
Ly ENTIY S
Total leaf area (cmz)
TR,
Specific leaf area (cm® - g')
pNURTE:
Big leaf area (cm®)
v
Leaf density (No. + ecm™)
TR
Leaf area ratio (cm” - g™)
v i
Leaf biomass (g)
E Yo7
Stem biomass (g)
UNEX YN
Twig biomass (g)
2R A Pt

Leaf and stem biomass ratio ( %)

2.996+0.386d

38.727+8.378a

0.857+0.379¢

5.398+1.518¢

67.070+30.479¢

64.773+7.295¢

16.486+4.950¢

0.511+0.166b

187.570+61.489¢

1.061+0.533¢

0.375+0.169b

1.436+0.676¢

2.899+0.903¢

3.537+0.437b

33.811+£9.292b

1.212+0.526b

6.092+1.265b

93.047+33.064b

62.002+6.869d

21.566+5.697b

0.539+0.144b

209.831+60.474b

1.525+0.597b

0.477+0.216a

2.002+0.780b

3.397+0.943b

3.711+0.436a

33.811+9.370b

1.391+0.633a

7.067+1.620a

124.684+43.396a

68.218+9.776b

25.752+7.365a

0.604+0.203a

255.931+79.054a

1.880+0.746a

0.533+0.259a

2.414+0.972a

3.755+1.055a

3.152+0.302¢

38.560+9.412a

0.957+0.318¢

4.949+1.250d

53.938+21.677d

77.249+6.407a

14.715+3.943d

0.423+0.116¢

191.267+57.081c¢

0.709+0.312d

0.291+0.110c

1.000+0.400d

2.476+0.713d

e AT AR NG FRERR R R A iy Z A 7E B 3 PR 25 5+ (P<0.05) o

Note: In the same row, different lowercase letters indicate significant differences between different months ( P<0.05).
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A, FRUTTHE ; B ZEMPARSE AR AU HE)Y

A. Principal component analysis sorting chart; B. Weight ranking chart of stem and leaf trait indicators.

B2 MIFENEHEROELS DT

LDLSBR LN LB BLA SL LAR TB TLA SW SB SSR SLA SV
/N A KRR Growth traits of twigs

Fig. 2 Principal component analysis of stem and leaf traits of new twigs of Kandelia obovata
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