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SEED GERMINATION AND SEEDLING GROWTH OF .
SEVERAL TREE SPECIES IN LOWER SUBTROPICAL FOREST

Zhang Deming ~ Chen Zhanghe ~ Chen Zhaoping
( Department . of Biology, South China Normal University, Guangzhou 510631)

Abstract Seeds of Toona sinensis (A. Juss.) Roem., Oroxylum indicum (L.) Vent., Quercus’
hui Chun,. Paulownia fortunei (Seem.) Hemsl., Diospyros morrisiana Hance and Berchemia
dulcis Thunb. were collected from Guangdong and Guangxi. Seed germination and seedling
growth of these tree species were examined under different light and fertilizer conditions.

The experiments showed that the germination percentage of seeds of T. sinensis (A. Juss.)
Roem., Q. hui Chun and D. morrisiana Hance under light shade (55% of natural light) were
74%, 90% and 30%, respectively, and O. indicum Vent. under deep shade (38% natural
light) was 80%. However, the highest germination percentage of B. dulcis Thunb. observed
under natural light condition was 15%. The seedlings of T. sinensis (A. Juss.) Roem., O.

indicum Vent., P. fortunei (Seem.) Hemsl. and B. dulcis Thunb. grew fast, especially under
light condition, showing that they are fast-growing trees. The seedlings of Q. hui Chun and
D. morrisiana Hance showed slow growth, and they grew better under lightshade. The
biomass and rate of height in growth of all the seedlings increased markedly with the
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increase of applying urea.
-Key words Subtropical forest tree; Seed germination; Seedling growth; Biomass
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' %E (Toona sinensis (A. Juss.) Roem) ﬁ—l—?b“] (Quercus hui Chun), ® ﬁﬁi (Dlospyros

" morrisiana Hance) 1993 4F 2 A RF I "REH FLEATRARARPK, EN L (Orqulun__t indicum

o Vent.). # kR (Berchemia dulcis Thunb.)R B )~ %, ¥ (Paulownia fortunei (Séem;) Hemsl.)

RABIEL. REGER. ANS. WA REHTFEZAIRRTE T DRGSR #E,
R BRAZRMOHTFSRYRABETHRLE, SFEYRK 1-2K, KRB,
WA, TS B, SUARTA 60 T Huk® 24h, HABFTH & 3%KR 24,

1.2 XWHE

LS SAAFLLE, 450K 1. K- B, 2. X- BB, 3. X- FHiE, 4. BHG%
) - BIE, 5. EBIG8% %) - RIE. SMEETKER, SKAFT 40—100 k. MEFHTF
R R AR R 635 0 0 . 3 B O —
LB S 1 RSEREMNEHA. HEME AR R 7 =K Table 1 Illumination intensity (Lux) in the treatments
Wi, = YCHE E B 8] 23 51 Do #hF 85 R )5 20d. 80d WszatE % 25 K

M 113d. SRERERGEE 100g, BB 50g # Measure time  Unshaded Light shade Deep shade

AWM., HEEMNEREYSMBE T RAEH L4 9am 35363 18960 11074
HE at 12 - 59065 32694 23947

EWEH K. F4 4:30 p.m. 27738 16610 12257
T Average 40722 22755 15759

- AT AR L L AR T E Y iR A |
Wi b, K5 L MEHA 19.762%. F #l

100%)  (55%) (38%)

KB|N 199344 A7H, 6198, 7TH4H, 8A28

B1.154%. N 0.035%. P 0.051%..K 0.040%.
BHE, BXMKAK—K. 8T 19934E6 A 20
H. 7A 6H.8 A 13 B4 =Kk, /M4

HNKMEN M umination intensity was the av-
erage of four measurements obtained on April 7, June

19, July 4 and August 28, 1993.
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Fig. 1 Germination percentage of the sceds
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2.2.1 hERg KA A
ER. ABIE. W, PEMH. SAISHTRTUHHLHERR, FrdLERRE, R,

EATRA R, FHEBRMANILE 2. Gy ARETFH M E LREH 6—17d, FRHH
EI4h B ERRE. RNk BRERERSHE, PE—HHHERKERER/D, EE
MRS 4hnr. T, KBNS 1-3 A5 uEn, AN 3-4 AEA TR R 0,

22 HEIFHMERBXMD (KxX mm)
* Table 2 Form and gize of epigeous cotybdon; at different sl_m'de levels

T : : i o c B L 23] L] ‘ Bk
Cotyledon ' T. sinensis 0. indicum D.‘ morrisiana  P. fortuniei _B. dulcis

BR o 1.1 Mo . O WEE 0 REE WER

Form B Elliptical Obcordate . = Elliptical - ~ Ovate .. .~ = Ovate

KA SRR T 138%. 13 232x39.6 - 322% 165 - 42X 41 146x11.2 -
(&X % mm)  Unshaded ; .
Size (lengthX B0 14.7x 8.1 24.2% 4422 382x 174 44x 42 143% 9.8

width, mm) Light shade :
(] 19.9x 9.2 25.6X 442 38.8x 16.9 47x 43 12.8x 10.3

Deep shade

RIERAFFRTHELHRERN, BRKHEH 10d, HEFHHNR, HHERE 4-6cm
B, ATERLH 2—5 K, hERGHBEBRE. FXILAHHKRERLRNDN, ELEK H I
xH BB, A%t 25— 30d, TREF A gk i, HOURHA 2 - 5 gt HKRE—EREE, &
RERBEA/N, 002 T K3 55 0 e 1L B0 ASE B A, X 5 S AR A A A R BEA LY,
RAVEMED), ZARR R H RS ERHNGBERNBAST, HTFRBELR, &3
BYEEKERRRIEDT, HBMOFETRNEE 0%, BEN 15%. SFRH L EEEENHK

T EKBSF.

22.2 SRR
FERSMREREELREA, WANREREERR, BETSE 178m (137d), KK

TR, L. AN, B8N RER, 137d RA 17.5cm. AERREREEFTEL,
WAR. B KU, BRI EAERF.

RART/RAY, HURBEKSRBRZANXRENEANERRE j’ﬁ“ﬁ*ﬂ“%lﬂiﬂ.
BEMAEE, AR, WREFARBENER, LRBBEKRNE, FPRERREHTHR
A LR IE TIAKEEAN FTRRAERKERRR, RAHTHE, ¥ AR R £ 40 A
MEMBAEE, XOTERANESHERS. NE2YERERBRET, X5RH. EH%
BTFMOEREREEHAEERA, RVXHERRHENRERER. —RYENREKRES
REREEAR, BB, ABE BR. RIER. PERNREKEEKKYER > BIE >
FHE, PALEEEEAMT WEEKEELEIRR. ARBEANTHENREREEITR

KER, RHEREFE. ABISE. WEMBHR.
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Fig. 2 Growth height of the seedlings under different shade and fertilizer corditions

1. X — EB Unshaded —Heavy fertilization; 2. Jt— %/ Unshaded —Light fertilization;
3. % — AR Unshaded —Not fertilized; 4. #B]— B Light shade —Light fertilization;
5. B — B8 Deep shade—Light fertilization
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HEESBELBRBBTRANE. ERESAURANEREAST, HEHHRRTEMa/b E
RAS AL G Z MLk, ShETRIHRE a/b fH <2.200, KERSFFE 2.000 LA, H—BBEAERRER
By BRI BT R K a/b HAR. BEELEMEK, HEXK a/b HHBENEEL, 60d 41
MR E a/b MEB/D, 7 0.210 AT, 93d A L M4HEMER K a/b HEK, 7 1.000 A L, XATRER
A EBAE LR SHEERBRMERX, ARTH-SHAMRT,

ARAMAHERSBA —ENZEH(EI). ANRPHHERTERKX, BRTS
4.199mg dm?, R B HH, BRENRIHFN. HEXTREEERRNEMTAARRZRERNR
. BRIERS, FEHEREEGHTHOHEESERE, ITBSHEYHANBRENRHE
BN, HRAERANEEEDRETESH N K, ARSI R 04RO,

®”3 ﬂl?ﬂfﬂ‘ﬂglﬂ'ﬂlﬁl (mg dm™)
Table 3 Chlorophyll concentration in leaves of the sgedlings

nEEH EN - 3 k2 KA CER 1o bt ] 42 2y -}
Treatment Age (day) Chlorophyll T. sinensis 0. indicum Q. hui  P. fortunei B. morrisiana B. dulcis

X-Xx 60 a+b 2.529 3.489 1.526 2.285 3.468 2572

Unshaded — ' a/b 0.197 0.179 . 0210 0.185 0.232 0.196

Heavy 93 a+b 3.565 3.967 1.726 3.424 3.489 3.142

fertilization a/b 1.850 1911 1.848 1.867 1.433 1.826

: 131 a+b 3.826 4.122 1.921 3.183 4375 4088

a/b 1.929 1.886 . 1.963 1.964 1.501 1.857

*- 8K 60 a+b 2.519 3.489 1.526 2.285 1.501 2572

Unshaded — a/b 0.197 0.179 0.210 0.185 0.232 0.196

* Light 93 a+b 1.539 4.199 1923 2.392 3.015 2618

fertilization a/b 1.932 1.822 1.893 1.902 1.363 1.906

131 a+b 2.618 3.151 2.079 1.941 2.105 2217

a/b 1.906 1.978 1.718 2.083 1.396 2.012

Y- AR 60 a+b 2.519 3.489 1.526 2.285 3.468 2572

Unshaded — a/b 0.197 0.179 0.210 0.185 0.232 0.196

Not fertilized 93 a+b 2.199 2572 1277 1.539 2.840 1.939

a/b 1.755. 1931 . 1.937 1.931 1.463 1.811

131 a+b 2.754 2.294 1.619 1.988 2.526 1.974

a/b 1977 2015 1.959 2.004 1.467 2.024

gEH-RE 60 a+b 2.999 4018 2.688 2.296 2.675 1.710

- Light shade— a/b 0.191 0.159 0.191 0.206 0.229 0.209

Light 93 a+b 1.964 2.934 1.784 2443 3.507 T 2.119

fertilization a/b 1.906 1.755 1.893 1.690 1.495 1.731

- 131 a+b 2.644 2.942 1.631 2.109 2.516 1.814

a/b 1.928 1.922 2.020 1.982 1.421 1.871

EH- R 60 - a+b 3.366 3.244 2.891 2.534 2.683 1.468

Decp shade— a/b 0.181 0.155 . 0.618 0.178 0.235 0.224

Light 93 a+b 2.570 3.154 1.673 2.582 3.869 - 2.674

fertilization “afb 1.766 1.677 1.949 1800 - 1.511 1.853

131 a+b 3.492 3.889 1.965 2973 2675 2.632

) a/b 1.937 1882 2155 2.093 1.690 1.876

224 YENAEYR

ARNMHEBEYBEEENER (E3), BEYRBANAYE. BWR, HRIEFHR B
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1. Yt — B Unshaded —Heavy fertilization;
Unshaded —Light fertilization;
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2 3 & 5
43 Treatment

B3 gEpeyk
Fig. 3 Total biomass of the seedlings
2. X-%KE
3. % — A M Unshaded —Not
4. B — BB Light shade—Light fertilization;

5. MBA— $B Deep shade—Light fertilization.
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Fig. 4 Percentage of leaf and root biomass in total biomass of the seedlings

1. 3% — % Unshaded —Heavy fertilization; 2. % — %M Unshaded —Light ‘fertilization; 3. J— AHiBE Unshaded -
Not fertilized; 4. %8 — %M Light shade—Light fertilization; 5. B3 — %M Deep shade—Light fertilization
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MR & BB, R 15-35%; MRIERNBEYRSEEVBHLARLERR, &
BT 39%, MHAEYRT SN EANRE 40-60%, SREW, HERS EEEAM)MER
KFRANERK, EXAEMHENBAREYR SSEYRYLARHAHE. BELHENE
K, HERABRAYR SEEYBIAMBLRLR, BRERE, HENHER ANE B
R, SRR BT & LA BB, RAYRET & A BT RN, FEAR e
YR BT & LA BT, R YR BT & LB BT

23 SBEKRIT
FANGEHERAFER, HHESELER). BRALEKE). HERLEEF)IHTF Rao
%t Quercus floribunda Lindl. M1 Cupressus torulosa D. Don AR MR, SXRERFRSE

x4 SHWEKRSE
Table 4 Growth analysis of tlhe scedlings
s F s E ] HxtEKER) % FL%(E) e BULE (F)
Treatment Species g/g week © igim® week” Y Y
- 93d 131d . .. 93d 131d 93d 131d

X-KRE B T sinensis 0.502 0.451- . 46.593*  40.055 197.885  132.612
Unshaded — AN® O. indicum 0.483 0.360 © 37198 . 33.818* 135034  110.423
Heavy #MW P. fortunei 0.788* 0.360 58.705* - 29.658 166.386 67.756*
fertilization RARN Q. hui 0.054** 0.094** 8.901** 14376 60.351**  65.277*

BEM D. morrisiana 0.387 0.378 32.654 32.075 120.868 72.728

B B. dulcis 0.479 0.488 37.568 40.969* 199.930  104.604
*— BRI FW T sinensis 0.571 0.198 31.634 16.743 191.404  130.491
Unshaded — A% O. indicum 0.426* 0.382 37.099* 29.325 145.958 114.492
Light M P. fortunei 0.743 0.190 . 61.671 17.531 169.568* 73.075*
fertilization R-#R Q. hui 0.106** 0,025* 19.617* 9.927* 63.410* 65.277**

' P 8¥# D. morrisiana 0.293 0.269 23910 23.175* 145.145 127.105

AR B. dulcis 0.327* 0.426 24.255 31.618*% 219.635% 143.341
¥ - FREmE ¥ T sinensis 0.274 0.272 15.676 15.035 216.790* 188.058
Unshaded - A¥® 0. indicum 0.305 0.311* 22.960 29.433 136.066  110.053
Not HiiF P. fortunei 0.515 0.217 38.013 16.924 203.091 113.881*
fertilized R ER Q. hui 0.012%* 0.030* 2.014* -5.529%* 57.449**  54.860*

B¥W D. morrisiana 0.216* 0.252 22.462 23.311 138.360 117.458

Hik B. dulcis 0.215* 0.456 19.355 33.806** 237.968*  162.890*
£H - gR EW T. sinensis 0.473 0.295 9.1622 17.725 275.849  180.108
Light shade— ABI% 0. indicum 0.417 0.287 26.813* 20.733 175.696* 131.173
Light M P. fortunei 0.717* 0.235 56.341* 23.405 285.360 117.761**
fertilization RER Q. hui 0.106 0.037 16.094* 3.641 65.984**  67.709*

FEW D. morrisiana 0.268 0.248 24,59** 23.054* 168.576 147.826

Bk B. dulcis 0.325* 0.348* 11.438 19.776 311.877* 186.308
EH-8R F# T. sinensis 0.462 0.299 28.168 15.594 335.258* 211.688
Decp shade—  ABi¥% O. indicum 0.362 0.272 26.916*  20.594 327.607 151.326
Light WHW P. fortunei 0.700* 0.364 52.815%  29.426 410.584*  159.795
fertilization MI3ER Q. hui 0.056* 0.008** 8.001* 0.672* 70.510* 72.025

F @M D. morrisiana 0.297* 0.209 19.400 17.518* 183.717 154918

AR B. dulcis 0.237 0.293 11.218* 17.130 328.856** 251.537

R WIE N T IKE N > FH Values are means of two replicates. R: Relative growth rate; E: Net assimilation rate;
F: Leaf area ratio. *EGEE s BBEEE . * ** Represent significance at 0.05 level and 0.01 level, respectively.
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