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A COMPARATIVE STUDY ON THE GROWTH RESPONSES
'TO LIGHT INTENSITY IN SEEDLINGS OF FOUR
SUBTROPICAL TREE SPECIES
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(South China Institute of Botany, Academia Sinica, Guangzhou 510650)

Abstract Transplanted 2 to 3-year-old seedlings of Castanopsis fissa, Schima superba,
Cryptocarya concinna and Pinus massoniana from Dinghushan subtropical forest were potted
under 16%, 40% and 100% of full sunlight for 16 months. Growth and dry mass
partition at all light levels were measured. Seedlings of P. massoniana survived much better
in full'sunlight than in shade, other 3 broad-leaf species survived well in both conditions.
Seedling heights and diameters of P. massoniana and C. concinna after transplanting for 16
months were greater in full sunlight than in shade. The number of branches declined with
decreasing light intensity for all species. The number of leaves was greater in shade than m
full sunlight for C. concinna and C. fissa, but lower for S. superba, when leaf fall was
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negligible. Expressed as a portion of peak dry mass at 100%, the relative whole plant dry
mass for species grown under 40% and 16% sunlight was 57.4% and 32.7% (P. massoniana),
73.8% and 62.1% (C. concinna), 78.0% and 78.6% (S. superba), 93.9% and 76.2% (C.
fissa), respectively. For Castanopsis fissa, Schima superba, aboveground dry mass showed
little variation among treatments, but root dry mass declined with decreasing light intensity,
while both above- and underground dry mass for Cryptocarya concinna, Pinus massoniana
dropped markedly with decreasing light intensity. Crown-root ratio (CRR), leaf-plant weight
ratio (LWR), leaf area ratio (LAR) and specific leaf area (SLA) were higher in shade than
in sunlight for all the 3 broad-leaf species. P. massoniana, a sun-loving species, had much
limited potential in acclimating shade environment, while C. concinna was considered shade-
tolerant species, yet grew more rapidly in full sunlight.
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Table 1 Stem, shoot and leaf measurements of seedlings grown at different light levels

ShiEAE  BEARRE 2 i LB &8 L rHE AR
Light level No. of Besal Plant DH (cm?) Branch Leaf number Leaf area
(%) samples diameter height number per plant per plant
(D) (cm) (H) (cm) per plant (em?)

W Castanopsis fissa

100 22 1.34(0.17) 86.6(8.4) 158.4(46.1) 8.7(3.2) 67.0(16.3) 4373(796)
40 22 1.25(0.19) 97.7(17.0) 158.8(56.5) 5.1(2.4) 53.3(9.9) 4627(802)
16 2 1.18(0.14) 94.8(17.3)  135.7(44.8) 5.12.3) 47.6(9.7) 5381(792)

A Schima superba i

100 25 1.47(0.34) 86.0(17.4) 204.6(118.9) 7.0(3.0) 102.2(60.9) 1673(163)
40 25 1.46(0.29) 87.0(17.7)  200.8(98.2) 6.9(2.8) 114.4(66.1) 2371(379)
16 25 1.48(0.31) 92.0(19.3) 223.5(127.8) 6.7(2.9) 126.6(71.9) 3071(452)

BEREFEH Cryptocarya concinna

100 15 0.95(0.16) 65.6(11.6) 62.8(28.1) 16.3(2.5) 198.8(76.8) 1832(497)
40 21 0.81(0.14) 56.5(10.7) 39.6(22.8) 14.53.2) 163.2(63.2) 2038(356)
16 25 0.76(0.16) 51.3(11.2) 33.1(19.7) 13.2(3.0) 127.7(49.2) 2174(468)

R Pinus massoniana

100 1.50(0.20) 79.6(9.5) 184.5(62.4) 9.8(3.0)
40 1.09(0.16) 75.2(14.3) 94.0(42.0) 7.4(2.8)
16 0.90(0.15) 70.3(18.6) 61.9(30.1) 5.3(1.9)

BB SR BE FER N« ¥ (454E2) 7 Values are means, and standard errors are given in parentheses.
AF R AR IEIR (%) Light level is indicated by a relative photon irradiance of full sunlight (%).



128 PR E R %7145

BT RSN D HEEETH, FiAN DHEBERM, 40% K4T FRF DHE#E
B4y B3, T AR S R A T R AR D2HL (A T Bt B3R B 9 080 55 T 5 B T

2.2 MEE. HA¥SEHER

BUERIA RIS, WA, ARAHERSEWTESE, REMBELEER
WEEET. mE T8, EHRAETERN 4 MHRENNEEEERRBZENES, B
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Table 2 Absolute differences and t-tests for stem,'shoot and leaf measurements among treatments

i a5 gis: 0h=4 2 E- ¥ Lp DH LT 8 LR M E R
Treatments Basal diameter  Plant height (cm?) Branch number Leaf number Leaf area
compared D) (cm) (H) (cm) per plant per plant per plant (cm?)

#W Castanopsis fissa

40% vs 100% 0.09 11.1* 0.4 3.6%* 13.7+* 254

16% vs 100% 0.16** 8.3 22.6 3.6** 19.5%* 1008

16% vs 40% 0.07 2.9 23.1 0.0 5.8 754

‘ ¥ H %R Cryptocarya concinna

40% vs 100% 0.14* 9.1* 23.2%* 1.9 37.2* 206

16% vs 100% 0.18** 14.3%* 29.7** 3.2%* 64.0** 342

16% vs 40% 0.04 52 6.4 13 26.8 136

O R Pinus massoniana

40% vs 100% 0.41** 4.4 90.5** 2.4**

16% vs 100% 0.60** 9.4* 122.6** 4.5%*

16% vs 40% 0.19** 49 32.1* 2.1*

HEEHTESEER (p<005) MMESEAESELE. * 1 ** HHIRREEKT p<0.05 #1 p<0.01.
B EBU AR SRABERFEEEZR Comparisons were made only for parameters where the
overall treatments were significant at p<0.05. * and ** represent significance at p<0.05 and p<0.01,
respectively. Significant difference among treatments was found only in leaf area for Schima superba

(not included in this Table).

2.3 FHREREPHIE

3 A LG &4 T AR KA 4 MRF SR bk T Y RS R 26T RIMR. O EMFYRER
LBENNE, 16% 1 40% MR THTURRICYEHTH 32.7% M 57.4%; HRREARE
mH, HIRHBIN 62.1% M 73.8%. 40% 116% HARBTERNHATYRABILERSF
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Table 3 Dry mass (g plant™) partition among leaves, stems, branches, coarse (D<2 mm) and fine roots (D>2 mm)

P Ul 3 BAH iy # E- /MR Hig B
Light level (%) No. of samples  Leaf Branch Stem Fine root Coarse root Total

#Wi Castanopsis fissa

100 12 35.0(26.9) 7.3(5.6) 23.5(18.1) 36.4(28.0) 27.8(21.4) 130.0(100)
40 12 . 31.6(25.8) 7.6(6.2) 27.7(22.7) 28.2(22.1) 26.9(22.1) 122.1(100)
16 12 32.5(32.8) 6.9(7.0) 23.0023.2) 14.1(14.2) 22.5(22.7) 99.0(100)

TR Schima superba

100 8 15.5(15.3) 13.7(13.5) 26.3(26.0) 16.5(16.3) 29.2(28.9) 101.2(100)
40 8 18.2(23.0) 8.4(10.6) 25.3(32.1) 9.2(11.7) 17.8(22.6) 78.9(100)
16 8 208(262)  7.309.2) 27.3(343)  81(10.2)  16.0(20.1) 79.5(100)

BREBEFRH Cryptocarya concinna

100 8 1490294)  62(122)  11IQ19) 124245  6.1(12.0) 50.7(100)
40 8 14.3(38.1) 3.3(8.8) 7.5(20.0) 7.5(20.0) 4.9(13.1) 37.5(100)
16 8 14044.6)  2.809.0) 67213)  67213)  290.2) 31.4(100)

LB ¥: Pinus massoniana

100 - 8 43.7(35.2) 14.1(11.4) 27.8(22.4) 22.6(18.2) 15.9(12.8) 124.1(100)
40 8 25.5(35.8) 8.4(11.8) 20.9(29.3) 8.6(12.0) 7.9(11.1) 71.2(100)
16 8. 19247.3)  23(5.7) 73(180)  57(140)  6.1(15.0) 40.6(100)

B Z BRI EFR N PHE( 5ARAY %)” Values are means, and the percentages of the total are given in parentheses.
FFRM IR (%) Light level is indicated by a relative photon irradiance of full sunlight (%).

24 EREL. MEL. HERLALEHER ,

® 5 REHER L (CRR) BABARMMARTAZR. B, A HRESBME
AR PR BORE 6 MR BE R R T 4R 0, B SR 0 T4 R 1 3 3B 40 4 RO LU, T ARG
PO BAE BB AR AF T R, REEREAL, METXE., BYrEh, WER Y E R
BENBFMAERE. Lhb, HEE HEREZANEEXRBAEE DS, —&Y
SRR BRI, X Y3 1 4R R b A0 O A s B B SRR B TR SRR R R
MR R RA Y RE SR —FhE R, 3 WFA LM IR LR > MBS > A, EEGERE
BERBFHMRRE, REGEEA AT A RAEYY A 20T M 5.
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T4 HPEELYR (g plant’) REEEREHLILBS (AW
Table 4 Absolute differences and t-ests of dry mass (g plant") among treatments
R} b T LB r B E-3 IhiR iR B0
Treatments Leaf Branch Stem Fine root Coarse root  Total
compared
M Castanopsis fissa
40% vs 100% 34 0.3 42 8.2 0.8 79
16% vs 100% 2.5 04 0.5 22.3*%* 5.3%* 31.0**
16% vs 40% 09 0.7 4.7 14.1%* 4.5%* 23.1*%*
TR Schima superba
40% vs 100% 2.7 5.3* 1.0 7.3%*% 11.4*%* 22.3%*
16% vs 100% 5.3*%* 6.4* 1.0 8.4%* 13.2%* 21.7%*
16% vs 40% 2.6 1.1 2.0 1.1 1.8 0.6
¥R EFH Cryptocarya concinna
40% vs 100% 0.6 2.9** 3.6** 4.9%* 1.2 13.2**
16% vs 100% 0.9 3.4%* 4.4%* 7.4%* 3.2%* 19.3**
16% vs 40% 0.3 0.5 0.8 2.5 2.0 6.1
R # Pinus massoniana
40% vs 100% 18.2%* 5.7+ 7.0%* 14.0** 8.0** 52.9*%*
16% vs 100% 24.5%* 11.7** 20.6** 16.8** 9.8*%* 83.5%*
16% vs 40% 6.3%* 6.0** 13.6** 2.8 1.8 30.6%*
RN 2, See table 2 for notes.
%5 FENBLE(%) FHEMHTRE. HEL. HERLEMIEHER *
Table 5 Crown root ratio (CRR), leaf weight ratio (LWR), leaf area ratio (LAR) and
specific leaf area (SLA) among treatments
B &R Seigab® HEL SR L HER L L T R
Species Light level (%) LWR (g g") CRR (gg”) LAR (cm’g’) SLA (cm? g™
E 31 100 0.27 0.49 33.6 124.7
Castanopsis fissa 40 0.26 0.65 37.8 145.8
16 033 0.85 . 545 166.5
HA 100 0.16 0.88 16.8 108.4
Schima superba 40 023 1.30 30.2 130.3
16 0.26 1.49 38.7 146.8
KREREHE 100 0.29 0.94 36.3 123.2
Cryptocarya concinna 40 0.38 0.87 54.6 142.6
i6 0.44 1.20 68.5 154.6
DR 100 035 i.11
Pinus massoniana 40 0.36 1.80
16 047 0.83

*HEHEL = EAETESHTEZL; HER =HTESERTEZ L HERL = HERSE
BTFEZ; WAEE = A EES A FEZ L. CRR=(branch +stem) dry mass:root dry
LWR =whole leaf dry mass:whole plant dry mass;

mass;
mass;

SLA=leaf area:lamina dry mass

LAR =leaf area:whole plant dry



%23 TR IRER G R PO A AR A B A AR E R T A PR 131

3 i

FRREAE KR FA MR R MR E AR, ERF S EIRAS b R # F i in BFriE
MBOGRENAER. AHRPTREN, HREESENER (D) MRE (H) #3356 R
BT, WS DHMARKLS. BHMAEAUNAR, EEE—EBE LBOENERE
K, BRENARBERERRM, XTHEEXFMFASELERY—FIMER . TR, %
A, BHZHRBHEWE/D, MOCHFERERENEIRR, DRR. ARERENBENE
RifE N, RESCOIEBTHSEAMESTHEREYERERENWALEY, XEk
A ERENIEEER, 100% B AR BMFIEREARLIES, REXFFOIMMHELNT
PREEBAWERHBERNES, BRX—FE R4 L0 ARKM T RIER
LB, BIFHKIESAS CEMREMMTEE) , TTHREMELEEYFRERENREER.

R R R — B RE R, XER O EEY A SN EYFEMELEENA
FfAZLR. SAKEYH RS, 2. HRESHEYFEEREEN TR, AAZEEAR
K, {83 WA ERYBEERRBINEM, BARBHSREMH T HTEE, HEXT
MBS A TS LB R KB SEROTHELBHEEMERDS., XERAREUH
FHEETIHAHAND, REFEARABENABAGER, UEMKESHRHEX, fREEX
MEMRD. RTFWENS, DENERBHEAEARBETYREMNREZ R E Hik
K, BFHR(16% AR TEKMMETYRBRREFTHER, [LHLARNT (100%) B
1/3, BABATBRF. #HREHER RSN, HAME TYRIEUR 1 E 6 R 58 55 i
BT, BRECEIGEIZR R AT, BEAREERMTYRER R EHREEN K
REZEEECKETHRME. i, WEMERIL (CRR), ME LK (LWR) M0t @ H
I (LAR) L AMF, MERBFHEHNNS, WEARNXTIERREEBRAKN CRR. HIKZE
WESHMAA, EHHE/D., LWR M LAR MR RECTHEMEH S THRHA. 3 FHEMTH
) CRR., LWR., LAR ¥JBEGMASHMmIEm, RUTEe syt Lo aaik, &
BIEEHHRHRE, AATELTHREKEBEEZARMER, B—MASERER. =
HULBE B R TEA TYRORE, W L3 ZRERENENMMEE. 40%
HIXT IR AT R D B A T4 A, 16% MIRTGIR T A9 D B AR 618 & b b ik 2 i F 38
LK TR R R (35 3), Bk CRR B HBILL 40% S63R It B & . Thompson % AW #
WTHRE., BERASFETEKNME CRR, LARHES, HEEER REBERTZELE
WRERABERESL RSN EYE, RERBLRUELS MR A EYE SR BT H
4y, XBEERIERL, RBHEMBENSE, SWBUAERTR. WEPFRREECHKHETE
KRRy A MR KT R, AR (SLA) E— @R b RE R went )y gy JE g0, AT
FEH 3 AR A SLA BMRE Y B EM B MIRR (R 5) .

B B 1O AR SRR R 1 MR LR B TRV 0 R B R A R L M T 8 1L R KB 9 R 5 6
ABERD, HEFrEAR. SRR AR, FHAER MR ERH R M
R R G, hEEY R EORERAMKR R ETRFE. ATEAHAR
B, 100% BRXTLEMEHERKEICERAES, EBRFEKE TURREAERSLIE
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K, ERTERAEAK, RENE(16%) SHBLSIRMAWERT. SRV —FRFE
BB TESY T L AR RN RS, RRERRSHER, WA TRE /DR
gikk, R, BE. BEMTRAGOHZERINE, NER. RPMEAS AR
R KBRS RIFAM, BUZWESRSHRAERMRIHK, HXEBAERTRSEL
BHEE, RAWRES SR, DEMRAHPAFEERT IR E R B RENR, W
— BB BT TR DRMMEN AR BRSO, BEERETHEE. FA
AMEYOEBREEERE, ERERPINBRTSTEMIE, TP ERI LERSEFH, B
B REFRBNENAE, REHECHERMAFEISMEFHRENER - - SELE
%, XN PEERBIMERE. RRBEREQWET &G, BEZSERAIZENE, HLE
%, MaRERMA, AR BHEROEREH, MARATEFEEZHEEKEL, REH
EHPATHRAERE. AMEFESRRVRCEHEMNHERERTEN SRR, BEX
GRMABRUCEBAFZAETERMNTYERBRNRYE, RERARREXERAFEHAM
ENERE? ERE, BREATRRERESHE, INEHREHRIFETERKRE, HER
REAMETR, MRARER, HEEZRLRNEH.
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