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Growth response of Chinese woody plant seedlings to different light intensities
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2 University of Chinese Academy of Sciences, Betjing 100049, China

Abstract: As an important environmental factor, light has a substantial effect on plant seedling growth. The amount of light
changes considerably during forest successions or micro-successions in mature forests, and therefore, it is necessary to
evaluate the effects of light on the growth of woody plant seedlings of different life forms. Although much recent research has
been conducted to determine shade tolerance of woody plants, most of these studies focused only on one or two plant
species, and review studies across experiments are needed to elucidate plant responses to light conditions. In this meta-
analysis, we collected data from experimental studies on growth responses of woody plants to shading gradients.
Consequently, 106 species belonging to 42 families from 71 published papers (to 2016) were collected. Extracting data
from these studies, we conducted a meta-analysis by using MetaWin 2.1 software. The growth responses of woody plant
seedlings were analyzed using the mean values of seedling height, basal diameter, biomass, and height :basal area ratio in
the treatments relative to those of the control (with full light) to estimate the appropriate effect size for the analysis. Our
results showed that (1) Compared with seedling height, basal diameter of plant seedlings was more sensitive to shade
treatments, resulting in higher height :basal area ratio for seedlings growing under shade treatments; (2) Shrub seedlings
exhibited stronger tolerance to shade treatments than did tree seedlings; (3) Regarding life forms with different leaf traits,
basal diameters of deciduous broadleaved and evergreen broadleaved species were significantly inhibited by shading of 0—

20% and 20%—40% light intensity of unshading control, whereas the basal diameter of evergreen conifers was relatively
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insensitive to shade treatments; (4) The height : basal area ratios of deciduous broadleaved and evergreen broadleaved
plants were significantly enhanced by shading treatments, whereas the height :basal area ratio of evergreen conifers were
relatively insensitive to shading treatments, which indicated that light responses of plant seedlings may strongly depend on
the leaf traits of the species. Our results increased our understanding of how seedling growth responds to different light

conditions in natural forests.

Key Words: light; seedling growth; life form; height; basal diameter; biomass; height :basal area ratio
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Table 1 Groups of the light transmittance and the sample size
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Table 2 Comparison of significance and between-group heterogeneity of morphological indicator of different categorical variables based on the

different light gradient treatment ( Randomized-effects mode )
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Fig.1 Growth responses of woody plant’s height, basal diameter, biomass and height : basal area ratio
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Fig.2 Growth responses of woody plants with different dormant bud position ( height, basal diameter,biomass and height : basal area ratio)
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Fig.3 Growth responses of woody plants with different leaf traits (height, basal diameter,biomass and height : basal area ratio)
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FfSR 1 Meta S HTHIR T Z R
Appendix 1 Tree Species List for Meta-analysis

i B & e AT

Species Family Genus vegetation form Life form

Bk ALES Rhododendron annae GINCLY A HLHS LR A WLk

FIHE Betula platyphylla FEAF HEA EIN R

JMAS Pinus tabuliformis AR g PN WL

AEACIE AR Larix principis-rupprechtii LVAE AN AR TN EEAT

HAT Picea meyeri L/ =2 EIN W

HEZE Castanea henryi LR i Tk St

KX Fagus longipetiolata 53R K W& EIN 75 - e -
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WFh # J& TR EERrpit
Species Family Genus vegetation form Life form
X Cyclobalanopsis glauca 73R HXE T A LI
ZIHE Betula albosinensis HEAR) ¥ N PiYN Nt
FAE Acer davidii B R T PN - A -
ML Z=AZ Picea asperata /NS P A A g
URITYE A2 Abies fargesii B S A FA e
E IR Pometia pinnata TETFR F IR & FrA ki
ERW Parashorea chinensis Je AR Mz g FrAR B kA
WiTLIR Phoebe chekiangensis R} i) EIN W R
[E)ffj Phoebe bournei R} U NE FrA W LR T
48 Phoebe sheareri TR A& AR WLk
WITTAH Phoebe chekiangensis Rk i E N PN HLkRE T
FREE Quercus acutissima =3 ¥ A JEH R
HIBE Robinia pseudoacacia SR il e FrAR e
B ILAEMK Sorbus amabilis SR R FIoN JE R
K Handeliodendron bodinieri TRFR AR HEAR -
A KAEMK Sorbus folgneri WL R A s
LI Pinus koraiensis /NS LN EIN H
TEAHNE Ficus microcarpa Py i3 SN WSk
AEBETEMHE Ficus benjamina Er R EIZN WLk
FLBEVE Ficus microcarpa e R ZIN i a A
B (REB) Acer coriaceifolium TR R Tk A
AR (HIIRZT) Aralia elata FmE AR AR 75 - e -
21467 2% Magnolia wufengensis Ny E2)E A sy
AR Ormosia henryi TR EANER i) FrA ki
W% Cinnamomum longepaniculatum TR =i T A B
A5 (&R ) Cinnamomum parthenoxylon R} =t TrA LiesdEly
WA Cinnamomum bodinieri R (e FrA ki
JCHEIG 5% Sonneratia petala HEELEY {EEIE FrA ki
HN LN Eleutherococcus senticosus Fnk HnE HEA A
YR Hippophae rhamnoides WA Vs HEA entpa
IKE W Tetracentron sinense IKEE KRB Tk SO
FHEMI Cyclocarya paliurus THBERE HERNIE Tk sent
IBHE Gleditsia sinensis GL! B Fk S

F bk Xanthostemon youngii B4 It 97 BEA s
A Magnolia denudata AR2ZF A2 EiN H ok
23 Castanopsis fissa 723 B R Tk L
A Schima superba 25} A ek 2 A
WIRESEHE Cryprocarya concinna v JESetE R TEAR 2 i
Iy A Pinus massoniana Bk WE Tk ok
B A R (B4 F M) Melaleuca bracteata Bea Ak HTER A WLk
T A MR Quercus mongolica =LA ¥R A FEH R
KB Acer mono 723 M)E A gl )
B3 AL Sarcococca ruscifolia B Lidhia WA st
wihiE Castanopsis sclerophylla 7o 3B ®E Tk B
L8Rk Syzygium hancei B4 IR b 3CH HEAR it
FTEIEAM Machilus pauhoi TRk bER A L
IR AN Fraxinus mandschurica AR s FrA 75 - e -
2B Quercus mongolica 723 F) )R A JENF R
B Bischofia javanica KEk R TR A gt
Tl (A8 ) Lithocarpus glaber 7o 3Bk g PiTN g
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WFh # J& TR EERrpit
Species Family Genus vegetation form Life form
¥ Elaeocarpus decipiens FLIE U FiFN g
M Pinus bungeana WAL WE Fek i
21} 72 Picea koraiensis AF A oA i
FIAEWAR Excentrodendron tonkinense LA ) WA Tk o
T KR Quercus variabilis =3 F) ¥JE A SEN
BB Juglans mandshurica AR ik 3 AR st AT
MR Tilia amurensis AL A A JEN
REPAR Ardisia crenata gy BETR HEAR H o R
LI lllicium henryi J\fFE N, AR W LR T
LI T8 Weigela florida HAFR R IR {LZN 750 R
SNG4 Spiraea xbumalda cv. Coldfiame AR FLA)E A e
G544 Spiraea X bumalda ‘ Gold Mound’ AR S E A T Rt
L /NBE Berberis thunbergii JNBERE JNEE TR WEAR JEn )
LK Ligustrum obtusifolium AARR} 4B WA et
&N Euonymus japonicus TFR TR WA ot
4228k Hypericum monogynum JHE s R &R s HEAR - fiE -
LIAEMER Loropetalum chinense PR BAE BEA ek I
HHEE ilicium difengpi IR A1 HEAR WSk
YRS 448 Ardisia corymbifera Ea4F SRy HEAR it
75 WA Pittosporum pulchrum AR AL AL R HEA g A
[ (P& # ) Dalbergia odorifera IE IR Wi R EiN T - i -
BIEFEAR Alnus formosana HEARRL AR A I
KZH (VDA ) Abies holophylla AR I8 FrA GE ks
Z WA Pinus yunnanensis /N S wE PivN e aa
PN FkZE Gordonia acuminata 25} KR EIN W Lk
IR E Sloanea leptocarpa FESEE ek = BN HaRRE I
RAE Cinnamomum camphora Rk K TR kA
Al Castanopsis fargesii FELRL HETR FeA Wt
R AEISCEER Distylium chinense 2 ISR I HEA HERRE I
B Salix etosia PR WE Wk et
JI%E Rubus setchuenensis AR BHTIE A st
25K Hydrangea aspera FRH- R ZFERIE AR 50 Rt
HXIH% Cyclobalanopsis glauca 3B HFXE FiN Wt
WM % L Clerodendrum trichotomum I ) HiE HEA - E
MEHLAR pinus elliottii AR LN FrA Gl
% Cinnamomum camphora Py s iy Tk B
WA Liquidambar formosana i WEW B A S
5H5 Myrica rubra ittt ot Tk Akt
T T Sapindus mukorossi TR TRFIE EiN vt fE -
ZH4 B Dipteronia dyeriana TR SRR Tk g )
BN AREBE Juglans HIBERH L A Y
%54k Camellia japonica 258k & A B
¥4 Broussonetia papyrifera B3 & FivN St
FHE Preroceltis tatarinowii ik Hha FivN FE - fE
B8 Acanthopanax trifoliatus FER s AR SO R
FEAT Eucommia ulmoides ARl A E PiYN FEI R
B Sophora japonica BOEAERL MJs FrA FE Rt
g B2 2R Salacca zalacca FERE g fiz SR HEA i
BHFLES Rhododendron simsii FERS IR [Nz LY AR WGk
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