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Influence of temperature and soil moisture on
seed germination of Cyclobalanopsis glauca
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HUANG Yu-Qing' ., HE Cheng-Xin'"

( 1. Guangxi Institute of Botany , Guangxi Zhuang Autonomous Region and the Chinese Academy of Sciences ,

Guilin 541006, China; 2. College of Life Sciences s Guangxi Normal University, Guilin 541004, China )

Abstract: In order to explore the influence of temperature and soil moisture on seed germination of Cyclobalanopsis
glauca ,the direct seeding, controlling the temperature and soil moisture content in the growth cabinet were used. The
results were as follows: seeds germination rates of C. glauca were very low with (124£12.29) % at the temperature
10°C/15°Cin the 12-hour lighting, and their maximal germination rates was (81 £13.7)% at the temperature of
30°C /35°C. Seeds germination rates were (79415.9) % under soil moisture content about 30 % —40% ,and (56.67 +
19. 36) % at soil moisture content about 90 % —100%. There were rapid germination and delayed germination coun-
termeasures of seed germination for wild C. glauca. It was shown that temperature affected the seedling height, blade
length and blade width of C. glauca seedlings significantly. On the contrary,effects on the ground diameter and leaf
number of seedlings were insignificant. The different gradient of soil moisture content also affected the seedling
height, ground diameter, blade length and blade width insignificant at a constant temperature.
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Tl 5~ W7 4 A ) AR T S P R — A R AR
TRETE A SRS T BT A H i 0 5 0) iR B BE B
B R e B A% W (Augustoa et al.,
2001 ; Gomez-Aparicio et al.,2007) , VE P #r
TR )R AL B BT A TE AR T 2 2 MR B
A+ 3 [R5 i (Canossa et al.,2008), X E® 7
e T DR 2= PR T BN A R IR YRR AR A B T B
Xof DX Il PR 1 W A RN &) i ORG24 R T Cfl
R4, 20015 XA, 2003) o PRI aH I Ji R A0l HE A
A SR 3 A IR PR 0 S T DR IR R VR R 0l 2 R
T TR A R 5 B P R i R RN &) 1 R R ) S
WFFE XA 1 T DX Bl R 52 FRE V% 1 13 98 B85 L
AEEEL,

FH M ¥k (Cyclobalanopsis glauca ) Jy 572 & Bl
(Fagaceae) ¥k J& (Cyclobalanopsis) ¥ 4 . J& FH 4 4
o, B A T OO | b R P g, 2 TR I AR
2R T 2 i bR A T AR AN b 2 — (PR AR 45
2011) 5 7 AR A A i A 25 2R g0 TR 9% 1 S
AR A XA IR S S A RS A, R R
b i R AR T BE RN 22 U A0 (B (2R 5B 3R 5%, 2003 5 7 A 4
85,2003) . HAT T XK 80T 5 52 ) 8Ok B 2 5 A
SR OGN XIRR R S B0 0 0 P CHE
B2 2010) HHEVE Bl (WINIAE . 2007) B A5 AR AE
(B T 52 45, 2008) , 75 X1 A% 19 A P4 58 4 G NI 45
2007) W W AR VE IR g A5, 20082) Bl & il
ik TR IS5, 2008b) , T 58 T A ST KIAR B K 53
A B HE A5, 2006) F1 4 BB 25 5 A8 PR M (PRBK
85,201 D) AT T IR ARG s[RI B, X5 & X BRFh 7 119
i 56 K A g 7 B 452, 2006 ) K 3R J3E 11l RE X6 H: Ao 1
BB (ERIB%,.2012) FHRFTHRIEAN
F, iR K e — R E A R A QIR
AN K B T AR R R R T ST AR D W 4R
B o R T R 2 AR 2 A i ZUPE T Y
ek B B 42 AE D 1 W ke RN A AR A 5 R ol 1 0
R BT EL A K A3 s JK O3 SR 5 W BT R
Bl ZERETL e I0r 4 AR kb, 35 X AR B B2 R+ 45 i
ZAB W] A F A AS SO o 3 N N T AR AR 4
i 1 B R 5 K X 5 XA A AT BIE ST AR )
FOXT 57 B 71 A 0 52 0, T A 7 X)AR b 1 X iR
JEE R A 938 K AR A 1 e R ML X 5 E XIAR A
BN PRI A il DX 4 ] bR f R A A A Ak S
AR

1 #MEE5F &

1.1 &

SCIR BB R 2011 4F 11 A AR VERERTT R R8Ok
B g H A (110°18' ~110°22'E. 25°01" ~25°03'N)
e SR L X R AR 1Y 7 X BR R -, B 2K
AR 50 T OK T TR K T R AL Bk A
K5 — B AR S KB P T e =
THMLE G b HARKT 58 AR D4 6
T 5 CRvKFE & .
1.2 FF i SR v

S5 HT BEALA I 100 kL7 RKARFF  H B KF
(DT-200A¥5E 0.01 M E K, HE 3 K ; FEHLIH
B 50 RiFhF, FHEC R AR KR OB B 0.01 mm) HE#
T2 T 1 K/ CRLFE K 96D 6 IRER 25 Ff 1 19 8 K
0 R G 1 BE AL A R 100 KL, 7E 105 °C
R RERE g 2 E S A L RO (DT-200A, 85 &
0.01 @i AR EIHHEF K&, 6 IREKE
1.3 #FFEAHNE

Bl 795 700 2 R 2. 3, 55 Ak = 2K DY & s
(TTO Ik B 4,2002) .4 50 R AR F & T
38~40 CH/AK PR 24 h J5FZF i, R 5 5 IR R
F 38 CH 0.1% 1 TTC W H R 12 h, B W
EEH O R A e R B IR A A R TG T BT SE G
WAAEER .
1.4 AR BE S0 3 AR A 1y i 2 il e

ARIHAEE NN T A (HP300GS) kAT,
G378 T AR R PO A3 . N T AR AR AR R S5 430 T
2011 4F 12 A A1 2012 4F 4 A gb47, 2R RIRE B E N
(10°C /15°C, 20°C /25°C . 30°C /35°C ) » 7% i 1Y B [a]
12 h 1% /12 h s, AR BE 5 i 7E 75 %6 ~85 00 . B K
2556 3 000 1x. 25 6] 6:00~18:00, H A [A] JC
. fEZH TR (DT-200A, K5 FBE 0.01 @) #E#i B
KR Z UL T4 5 4 110 CHEA BT 8 b
500.00 g % F F 42 20 em, FH4 15 cm, & 10
em BYBERE 2 225 0.1 %% &5 4 R A1 IR I B 20
min Ji5 , JHZE K VR Rl SR 5 AT 61 T 12750 b 3
TP T L EE 25 mm 40, &4k
F5 10 KRl 5 B K FH A 5K 430 2 L (HH2 Delta-
T Devices Moisture Meter, 9% [E Delta 2 &) M & 1
U A K 53 RN 1 5 2 B 0 K DA OR 457 20 0 B AH X
TKEN T000~80% AR IR 10 N ER .,
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AL R E R AL BB E S 25 °C L BR IR K
i 5 AR Y B AN [R] A1 % o 14 25 20 Ak B AR 5 AR il A% b
FRAHE R R WL IE 5 — UK, AR i L U302k 7
ALK T IESE 5 d JOB IR AR I & B AR SE B0 4 5
SR R it R R IR BRI
W 3T & ZE B BT R R () = (n/N) X
100%, Horpr n S & ZE R RN T80 N O iR 7 8 8K
(PN T ,1985) 5 & ZEH (%) = (Fh T & 25 f iy W 15F 1)
K2 BB AR R T80 X 100 % (X 4R %5 ,2007) ,
1.5 AETEEKELHTENEMFHHLIRRE

YT 2012 4F 8 H 76 N A4S th kAT L 8
BB R EE 25 °C L B iy b B R RO S SR Y
K/NFRAE AR VDA N TSR 1 5 O IR
lia] R 5 o 5 AT N T A A ) S 8 8 A AR TR L
T4 AN B A D AR K (30 %0 ~40 % .50 % ~
60%.70%~80% .90% ~100%) , B KK A I i ¢
WY & B R R bR R AR A, 22 5 d R
S WA Ry S 4 0

DA b A [ 3 B R0 A 38 B K A5 T i X BRI T
W 9200 A 92 90 AT 3 25 50 d i, I R i AR
FROEEE 0.01 mm) A8 5 RO 0.1 mm) )
H XGRS S ECh i i A i o
KA v AT I
1.6 ¥iE

K SPSS13.0 34 % #5040 47 B0 X 3R 07 25 4
Br (One-way ANOVA), YERIZE Miscrosoft Excel
2003 1 5E K

2 HERH54M

2.1 MFHBEHER ST

MR 1 F L XIBRF IS 1R 97.50 % . B 1 &
Kt 35.31% . WIAR LR ¥ A R EE (247.93£9. 63)
g. K (17.12+1.09 mm, % (15.23 £ 1.13) mm. & Z F
WV RAE M T RIAR AR TR 0 B 98 (TR0 1132.8
g, K 12.9 mm, % 10.3 mm),

x1 EREMFXNBHE.QKENHFEND

Table 1 Seed size,hundred-grain weight. seed water content and seed vitality of Cyclobalano psis glauca
FHME R FrifE 2 A5 RBCY)
BH Item ) . - o
Mean value Replicate Standard deviation Coefficient of variation

7K/ (K X 56) Seed size (mm) 17.12%15.23 6 1.09~1.13 0.06~0.07
FhFH B HE Hundred - grain weight (g) 247.93 3 9.63 0.04
¥ K Seed water content (%) 35.31 6 0.15 0.004
7% 11 Seed vitality (%) 97.5 4 1.0 0.01

2.2 iREXFF IR0

% 2 A A TR RN I XA D A 2 R Y
W, AE 3 A [E) 48 35 &b B (10°C /15°C , 20°C /25°C |
30°C/35°CH4MF 2011 4F 12 A #0197 X BR Bl
() 5 25 3 R0 2 2 S S B IR 2 T v T i 2012 48 4 1
a0 YT XIAR D 1~ 09 & 28 3 F0 k25 45 0 B i B2 T i
BT E G TGS X ATRRE TR 4 H#
Fir F O T R Y S BE B TR Y
Fh e T g & ok B v AR B A SR AR S BR L B T
W PECR 7 KRR . 5 ERIAS% (2012 190t
GELERARL . BE IR BE A T A8 h 2 0 I ] AN
T~ Jh 2 35 3] ey W SO0 B[] L i Lol 1 A S 2 5[]
Z A4, 5k PKEE (2009) X} 12 (Sophora flavescens)
Je = A58 (2012) XKML (Eupatorium odoratum ) Ff
TH KT 0 25 R AR

AR SRAE T B IR R AR T AR 1Y B AR R
A2 AR (P <0.05) , 28 R 10°C /15°C B F - 5 &
R AR (12412.29) % 530°C /35°C f Rl 1 & %

PRI 438 A () A ) 7 oR BAS [) i 5 8L, 43 331 R 2011 4
12 A # F i (81 +13.7)% Ml 2012 4 4 A WY
(424:19.32) Y0, AHZE T 1 A%, AT RE 4 Jit R A 1
A2 0y B[] 7 7 22 S P, b 2 B I 0 Pt N — HE
AR B T i o T 4 T o Ao 1 i AR5 2 1 A A ok 7 o ek 2
() FF e T 40 82, 2011 4F 12 H & R AE A2 i 30°C/35°C
IR IR K IR 13 d 5 2012 4F 4 A #EFES 9 d 22
SR AR 10°C /15°C & F T R 4 il & it E) 2011
412 AR 65 d 5 2012 4F 4 AR 36 d 257
13 (P<C0.05) s AR AN ] T L BT 1 & 1R 22 19
Aok B AR 10°C/15°C 43 5 W7 102 d.98 d 5 4E iR
30°C /35°C 4397 57d.60 d 225 5 # (P<C0.05),
fER 25 °C 20 . 75 XIBRFl 1 (9 82 1 Wi 2 I )
¥ITE 10 d N (3 3), 548 20°C/25°C .30°C /35°C 2
URERRT R TG Z R 22 d f1 16 d 13 d il 9 d 2R
F X E T RN AR ) 5 R A 22 5l XIAR R
W R R B RS 5 R AE 50 d INSE . 5 AR IR 10°C/
15 CHras 1 102 d.98 d AH LL I R B S 4 1 A 5 A8
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I 30°C/35°C T 57 d.60 d 23T fH IR T . 7 X AR Fb 27.96) % . VLB T KIMRFD T 308 A 000 & R EAE 25
T & R ik (79+15.9) %, J ik (56.67 + ~28 CZIal, 5 F Z1H4 (2012) 7 X BF e 3l B o &
19.36) % B & FAR IR A (12412, 29) % M1 (27.27+ B 25 CIIMFIE 45 R —3.,
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Table 2 Effects of different variant temperatures on seed germination rate of Cyclobalano psis glauca

R ] W (°C) ﬁkﬁ%'ﬂiﬁlﬁl (D ‘ Ef/'*iﬂ%:ﬂl%?ﬂ ) %Aﬁ?ﬁﬁiﬁﬂ‘l‘ﬂ A ] Eji‘}‘ ‘ 71‘/'73:
. . Initiation of Germination peak  Germination duration ~ Germinability =~ Germination rate

Sowing time Temperature mination time &) (d) (%) (%)

2011 4 12 H 10/15 65 93 102 6 12412.29b
20/25 22 50 94 34 48+432.25a
30/35 13 33 57 71 81+13.7a

2012 4F 4 H 10/15 36 80 98 34 27.27427.96b
20/25 16 56 73 44 60+20a
30/35 9 25 60 35 42419.32a

e =3 AR T EERIR 0.05 K P LZERFARRE ARFFLEERR 0.05 KFLEFBHE, TH,
Note: Data with different letters in the same row are significantly different at 0.05 levels,respectively. The same below.
F3 1ER25 CTARLESKENWSREMFIFL R0

Table 3 Effects of different soil water contents on seed germination of Cyclobalanopsis glauca at constant temperature 25 ‘C

W F T ] FHEGOKE (%) IR & E (D R e W 4 W 45 2 B[] KA K 2E R
Sowi . Soil moisture Initiation of Germination peak  Germination duration  Germinability =~ Germination rate
owing time content germination time (d) (d) % %
2012 4F 8 H 30~40 8 18 46 27 79+15.95a
50~60 8 19 46 25 66+15.78a
70~80 10 19 49 27 71420.25a
90~100 7 22 48 23 56.67+£19.36b
NGRS AR Y 0 o =
AR AT B 20C/25CHMBHMT o0 0 o o
S G B & B ) AR 10°C/15°C ,30°C/35°C 2 S st
MBI 1 2) . iR RS, T & S K 20T
LA T 4 W T TR 10T/ 2 ]
15°C .20°C /25°C 28 Jif i J& 30°C/35°C 2% i » 7 X 4R Z a0t
B 0 & 38 25 B — S A T 2 0 e ko AR B S 30
BTN R OR S R AT T o e
BTG A 13 d R AR R 0 N
TR ELREVEEA B R B AR, 1 8 15 22 29 36 43 50 57 64 71 78 85 92 99 106
23 i$§7}<§x‘]’f¢¥ﬁﬁﬂ(}$2ﬂﬁ fg‘%ﬁtj‘[\ﬁj Incubation time(d)
T~ HE JE C i O = N TN
Mz 3 R, fEfEE 25 CHA LA X &K E B 1 )R A B R 55 KRR RN T 0 0 o
30%~40% B, B X8R AP 19 B R R (79 £ (2011 4 12 A %)
15.9) % R IA T & i ] e 55 (8 d) ;s Bl 25 143 2 Kk B i Fig.1 Seed germination process of Cyclobalano psis

glauca at the different temperatures
(December,2011)

50%~60% Tk & 3 & KB 90% ~100% , 7 X
WA T R e TS R MR R B, L 0 1
B R ] 5 S I S0 L s gy KRBT 3520060,

KAk F 808 KT XA T 0 I TS A S o T TIEFORFEA T SRAT T 5 S 2 19 72 4 2
5 A A KO T RE S 30T KRR b 7 K ] A T Ak EIKE R 90% ~100% FIALFE (I 3) , {H XA~ 4 B 4%
HE T 5 T E s B IR T & A — e R FFF BRI A 2 Jc 7 o8 BURD B & R AN K B
BT DORER RO . ST TR R g P AOBT AR A IRy 3070 400 9 A
FIF 1 5k AR (35.3140.05) %6 B Frrofpse 0 T 1T KIBRRN T RS8R 7 51 A 7 JF ik S

TR 5 K BT R ok A EL KRR T P AR T BIACR (T 15.9) 04,
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12 FBF8] Incubation time (d)

1 9 17 89 97
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&2 OR[FERREE AT KRR Ao R #2012 48 4 A
Fig.2 Seed germination process of Cyclobalano psis
glauca at the different temperatures (April,2012)
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AN TR AR IR A5 AR NS 6 T 4 3 52 96 A9 26 50
RAFHEN TS ARA vh 2 Fh 87 & B0 19 75 XA 4
HATIE SR An il i, 25 Rk 4 M5 ok, T
2011 4F 12 A M0 KB A 7222 1/ 10°C/15°C
S A I RS 4 A A I R SIS TR AR S B S 65 KL IR IX
AR T AT 0 LR AT T A 48 bR 5 B IR R T
s T IR ST A B R S L A AR R

90T

—8—30%~40% —A—50%~60% —¥— 70%~80% —8—90%~100%

A TFZ Germination rate (%)

1 4 7 1013161922 25283134374043 4649525558
B2 FEBTE] Incubation time (d)

B3 OR[E e K A 3R 3 RIAR AR A i & o
Fig.3 Seed germination process of Cyclobalano psis

glauca with different soil moisture contents

30°C /35°C Hi iy S A& (%2 10°C /15°C iy M i
KTERY 2 A, 28 5% 035 s 4y i O A L B50EE B R
TR 2R B

32 b e K R B R L B R B S K A Y
IR/ 5 25 Ak B 1] F) 25 S AN S 3% 5 A Bl - 8 5 K
it Th R A GO I 2% A L) Y 22 5 R R G
I 5 DU o - 8 5 Ak 1) T e B e D 4 R )
o AL BRI B 25 A R
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Table 4 Effects of different variant temperatures on seedling morphological parameters of Cyclobalanopsis glauca

A5 kR 2011 4E 12 H #%Fh Seeding in December,2011 2012 4F 4 H#%&Fh Seeding in April, 2012
Morphological parameters 10°C/15°C 20°C/25°C 30°C/35°C 10°C/15°C 20°C /25°C 30°C /35°C
i Seedling heigh (cm) 13.85+7.18a 18.57+7.98a 9.54+2.12b 15.604+7.23a 19.154+7.94a
H4% Basal diameter (mm) — 1.814+0.27a 1.8940.34a 1.81+0.37a 1.54+0.25a 1.71+0.33a
i %1 Leal number (piece) 1.624+1.42a 2.33+1.46a 3.540.71a 2.344+1.5% 3.35+1.48a
K leaf length (mm) — 44.744-16.87a 48.25417.64a 22.43%6.07b 49.00417.03a 49.08414.57a
5% Leaf width (mm) — 23.6047.9a 26.58+7.70a 11.42+3.04b 25.69410.57a 24.1146.13a

x5 ARTEAIKELENERNEHERSSHNEZN

Table 5 Effects of different soil moistures on seedling morphological parameters of Cyclobalanopsis glauca
eI + 1€ 7K it Soil moisture content
Morphological parameters 30%~40% 50%~60% 70%~80% 90 % ~100%
Wi Seedling height (cm) 15.3245.41a 15.57+£5.41a 14.9245.84a 13.33+1.94a
4% Basal diameter (mm) 1.5740.29a 1.6240.22a 1.6840.26a 1.6540.23a
- F %% Leaf number (piece) 2.36+1.33a 2.25+1.55a 2.25+1.49a 2.28+1.65a
& leaf length (mm) 50.32414.20a 46.794+19.16a 54.13416.59a 44,154+18.43a
M5 Leaf width (mm) 26.18+6.36a 23.56+8.42a 26.43+7.16a 23.32+7.86a

3 #ib5itit

3 MFHEE NSHIEESMTFHER
L) Bl 1 W7 A2 32 b DR/ IN R KR 3 T R T )

S, AR T XIAR RO B R F R ARE
PRIGE 7 B 3k R Bl X KBRS BCA — o 1 Bl
it =7 B 52 JE FLASE , b IR A0 1 S 5 38403 01T 98 1 il
TR BT ORI E (247.93429.63) g, A T A A
RSk 14 38 SR IO R D A S R I e i SR
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32 BENMGEMFHNBAMEESH

PRHIR 55 9 & 2 Bl A5 0 50 v 5 S B Sk B 22 1Y By
BE (BL7k £, 2006) , Cohen (1996) A . B 1 N 7£ Y
PR B AIL i 2 HE A A B8 AN A2 M 1 — oA 25 A g X 3R
W, ARSI R RV S AR T GE 2|
2011 4F 12 HHEFPAY 25 IR 30°C /35°C Ab B . B i R
A8 10 14 75 IR RR o 10 AN 28 e AR IR Gk — 2o R T B4
W& R IR W RAAERE AN G 5 13 REHFth, BB A
T A B RE R R B R o R RR LT 57 s 5
2012 AF 4 H B 0 R [ A5 i A 2 25 S AR L, R 1R
WY I (] AW 4 58 WL & B A R AN 4 A T 3
d, TEMEESMAE T, CHEEREREAERT
(2011 4 12 AFHF AR 10°C/15°C A D), F
XD il = 114 36 G W & B[] R 1 & R 82 B 1) 3 S0 % v
A A (30°C /35°C AbH) T IR FILE K, Ud B X Bk
Pl 7 B 1 & Se 28 0 — AN R B G AR i S W kL R B
FAPIEE P R R A mik (81 E£13.7) % . B
Ty 2 (2012) X ¥E HP R TR L IX 19 B 35 R H Y
Tt W S MR IR ZE AU AT T W, 45 R R W] IR
ot AR AR A B 22, R BIR 19 4 b LA A BRI 1) )8 22
Wy BRI 4 4B 2 P - B S R O PR R R A BEAHIR 11
7. H T X (Cyclobalanopsis glaucoides) J& T ¥
FRARHR . AT R, FH X ER R KL KT A
Vi, B T Y EARIR 7 8 02 AR BRI 7 A IR 2
K3 T AR T KB A2 2 A itk — DR
J3RESMFHEL

P2 AEBE BT AR AR AR T R, A
Sy ) T B A% R A R TS T IR 3 Y IR
JEE 1 b - 1) R K T RE o i il 2 ok R R IR A
T e A A ) Ry R AR ) P Y AT IR S G
ZE,2007) o AR 28 B0 A R4l it AR 4 5 R R 2o sy
A IR X B i % AR B e (ZF B AR
2006) . AR 5 g5 R L W], KR 10°C/15°C s I
30°C /35 C AR 7 X AR A 1 1 & 03 il O (12 &
12.29) % . (42419.32) % . 3K F 20°C /25°C &b B 1y
(60+20) % ., EPr L 75 BRABERMT & KRR
T HYBCAIITE 9~ 11 H 3 Z 18], 1 B 1F J2 Bk & &8 4%
B i B 55 e o AELG I A 1 A RO AN, Al R
SR R 25 KN IS ' KR AN B W &, T A
W) 32 2L DL 75 i DA B 48 T IR 1 PR JE 2B
A AR SR B TR K 43 70 2 B R B
34 TESKEEMFHE

) ol 8 i 2 RGBT R TR RS R K A3 SR A

TA BT . 16— & B8 BN ALY R 0 R R
Wi 4 5 K B Y BG I0 SE EE m E. H XIARF
FAEMER 25 C), S K E R 30% ~40% K1
TR R N (79115.95) % 2 UR i & i ) B
B8 d) s -8 K BT S I KRR A
K3 — 5 5 gk KR 5¢ T 18 T 24 (Flavera biden-
tis) FHES K 4R 100 Y0 B i B 81 & R AR T 1 4
KA 50 20 BB A R A5 B 0L KB R) Y v
K i AT g 2 (0 b 2 A8 B s, AT R AR B B i
X AR K BRAE 7 A 7E il T 5 L OROK BB AR 22
() 5 U DX — A D R, i AT A B A e B AR T
AV X FET A AR AN Y B ) F A p, 78 KRN Bk
T M T JE BT I, 0 43 AR M T KR I (-
FOKE R 100% , B B AO R, AT &k &
16 71 ARXER &

ARSI o U A A 1 K R N 5 e 7 X
BN B85 %, 7 XBR B BE 7R A% 1R 3 B K 1Y
TGO o J5 SRR ML, 4 38 8 A, 3 0 3 2o PRI X 2F
B A 25 A3 R B o L A A AR B AR A
I E W R AEORFI T &) o A W A A TR
T Aff PR o R 0 XU PR B A 2, 3 — 3 I AL A A
FHEYAE S 5 A 45 T A 858 TR A8 fb il 1 [ 4%
FAFEAEFVEAT A2 TR 2% 1 B 28 5 O 1 K iy g
e b DX X AT A R TR T AR AR I 3 AR T
B AR E MIBR LR 0 RS R G TR V% 1 i
FRAVEBEME EEEHNZ —, AARNRBEFMT M
YAl 8RS K K s W SRR A
W s BEAERISZ W, Ay, FEHIE TRE .+
S KRR R X X BR R 8 R pysg e, g
JK e R R B A8 EAR S Rl R 08 B 6 5 X AR A
W & 4 5% e Y5 A 1 i — 20 T

S % Uk -

FIETEF. 1985, MAFPEFWHCEMH K], dbmt: sh Sl At

AR MR, 2002, Y AR TR SIM]. L. mEHF
AL 2060307

Augustoa L, Dupoueyb J-1., Picardb J-F,et al. 2001. Potential con-
tribution of the seed bank in coniferous plantations to the resto-
ration of native deciduous forest vegetation[ ]J]. Acta Oecol 22
(2):87—98

Canossa RS, Oliveira RS, Constantin J,et al. 2008. Effect of tem-
perature and light on joyweed (Alternanthera tenella) seed ger-
mination| J]. Plant Dan ,26,745—750

Chen QX (BFE#k B, Liao LB %), Zhen JOBUE) et al. 2011.
Effects of light intensities on growth and physiological character-
istics of potted Cyclobalanopsis glauca seedlings( I8 35 FE Xif



312 ||

H W 33 #&

X AR 25 2 1 A A A A SRR AE B 2 D [T, Sei Silw Sin (BB
%) ,47(12) :53—59

Chen QX(FEFK E ), Wang JW (E 4 HE), Zheng J OB, e al.
2011. Effects of nitrogen on morphological and physiological
characteristics of Cyclobalanopsis glauca container seedlings(A~
[Fi) it /K X 5 ) A0 25 4 T O 2 A B R M s e [T .
Chin Agric Sci Bull (' E R0 H2) ,27(28) :28—35

Cohen D. 1996. Optomizing reproduction in a randomly varying en-
viroment[ J]. J Theory Biol ,112:119—129

Chen QQUERYTI5) » Shen YXUGLA 7) » Yang G RUFIEZE) set al.
2012. Classification and ecological relationships of seed dormancy
in shilin of karst region, Yunnan Province( z g 1 M 3 [X W% 3 435
Lt Tl F PR R 43 28 AR 8 6 R R B W 50 [T ], Guihaia (J
PEHIY)) ,32(6) : 736 — 742

Deng YR #) , Jiang ZCCH B » Luo WQUE NEE) set al. 2006.
Study on water physiology of Cyclobalanopsis glauca on different
karst drought stress(AS A5 T 508 T 75 KBk K 434 B L
WO Res Agric Mod CR IAALIHFY) ,27(3) : 238—240

Feng SXGG#E) . Ma XJ(Z /N, Shi LI iti J1 45 et al. 2007.
Primary study on germination character of Flemingia philip-
pinensis seeds(EE PE T 7 AP T & ZF F¢ M 9 WF 95 00 350 [T .
Seed (Fh¥),26(11):3—5

Gan YKCH#E31) , Chen XJ (RN , Wei M(F5 ) s ez al. 2010.
Experimental study on anti-cancer activity of the fruit Cyclobal-
anopsis glauca (5 XIBR AL 52509 16 1 B9 S5 30 0F 50 L1 ], Food
Sci & Technol (kM) ,35(3):227—229

Gomez-Aparicio L.Gomez JM,Zamora R. 2007. Spatiotemporal pat-
terns of seed dispersal in a wind-dispersed Mediterranean tree
(Acer opalus subsp. granatense)[J]. Ecography,30(1):13—22

He SY(A[ Il &), Ran JC(J- 5t 7K ), Yuan DX R I 58D s et al.
2001. A comparative study on hydrological and ecological effects
in different karst ecosystems(A [R5 % 58 £ 48 19 K SCAAE 25
ST L) ], Acta Geosei Sin (M1ER2E4]) ,22(3) :265—270

Hu GUH NI . Liang SC(%: +- ), Zhang ZH (5K £ 4 L et al.
2007. Quantitative analysis of Cyclobalanopsis glauca communi-
ty on karst hills of Guilin(EEMCE 7 A 11 XIAREEVE 09 50 5
HOLT]. Chin J Ecol (3552235 ,26(8) :1 177—1 181

Hu G(# N, Liang SC (4 #8) , Zhang ZH (i B4, et al.
2007. Quantitative relationships of intraspecific and interspecific
competition in Cyclobalanopsis glauca in karst hills in Guilin(EE
MeAE A W KRR AN 5 R SE g o e RO [T T
Northwest For Univ(PHdLMEEBES ) ,22(5) :32—36

Jian YH(ES 7K %), 2006. Studies on methods of breaking dorman-
cy and germination physiology of four types of flower seeds (Y
AL PE D T ik B R IR B2 W & A= B 98 ) [ D], Northwest Ag-
ric Univ Sci Technol (FaALAMY B 2D

Li XK(ZESEHD . Su ZMH 5D , Lt SHCEHE) set al. 2003, The
spatial pattern of natural vegetation in the karst regions of Guan-

gxi and the ecological signality for ecosystem rehabilitation and re-

construction()” P I AHBE A S8 434 LA SO0 A i B Ak R =

213 O] J Mount Res QLIb2EH) ,21(2) :129—139

Liu LCXI4R) » Pan L (F2522) , Cai JRGZEFHUN) st al. 2007, Ger-
mination conditions of several local species of rhododendron of
Guangdong (]~ 448 JLFI 7 A Kl BS 4648 3 100 Fh 1 % 25 4 14 B
F[J]. Guangdong Landsc Archit (J7 &K BFEIM) ,(5):41—43

Liu WLGXI:#) , Xie SXGH XD, Yu LE(I 76, 2003, The
effect of water stress on seed germination of several common for-
est tree in karst (JLFPH UL W& 17 458 MR B 7 & 255 7K 53 Wy
R [T]. Guizhou For Sci & Technol CReM MOl B ,
31(1):17—21

QinY(ZEH), Yuan LHUEFF ). 2006. Study on germination of
Tarragon (Artemisia dracunculus L.) seedsCI 8 71 & 25 i
WSO, Seed (7T .25(8) :30—31

Wan FX(JT &%) » Zhang JC(ik4xith). 2003. Ecological character-
istics and vegetation rehabilitation techniques in the karst moun-
tain areas of Guizhou Province (B Fp g 3 45 111 X ) Az 25 2R 5% 435
WA E A [T]. J Nanjing For Univ (B 50l K2
247 ,27(1) :45—49

Wang SJ(ERIH), Lin XZMWE B, Li Z(FEB), et al. 2012,
Effects of temperature and light on seeds germination of Cy-
clobalanopsis glauca and Cinnamomum chekiangense (i £ F1 56
WX X BR AW VAR R 3 R 092 D (). ] Anhui Agric
Seci CEBAR N FHF) ,40(10) :6 001—6 003

Wei CQCFEH ), Liu MC(X) B #8) , Tang SC(JFEHE) . er al.
2012. Effects of light and temperature on seed germination of
Eupatorium odoratum (36 B BEXT CHLE R85 & 152 0D
[J]. Guihaia ()" PGAEH) ,32(4) :527—530

Yao YQUWkIHGE) . Zhang ZHIK B AE) , Liang SCCRL-HE) et al.
2008. Structure of Cyclobalanopsis glauca population on karst
hills of GuilinGEEME 75 A L7 XK A0 RE B9 25 40 e i) [T, T
Zhejiang For Sci Technol CHIT A BH%) . 28(4) :8—11

Yu FY(HiJ5 [ , Shao LAFRRD » Yi YX(B KD set al. 2006. Stud-
ies on seed desiccation tolerance of six tree species(i X ¥R%: 6 F
AT Fi B AR []. J Nanjing For Univ:Nat Sci Edit
(R RUARL Rz 240« AR EMD .30(1) 17— 20

Zhang QX(3KEEEE) . Du YB(AE ) . Ji YL B et al. 2009.
Effects of temperatures and illumination on germination of So-
phora flavescens seedsCili JE 1 G B X 15 2 B F 85 & (19 5 D
[J]. Seed (B> ,28(12) :52—54

Zhang ZF ik Hi§) . Huang YQUE# K35 . Li XK(ZEEHD Ler al.
2008. Features of Cyclobalanopsis glauca sap flow and its rela-
tionship to environmental factors in karst terrainCE i X 7 X £k
B AR B I 5 B8 R - 5C RO [T Carsol Sin (HVEE
7#5),27(3):228—234

Zhang ZF (3K H %), Huang YQ(# E ). Mo L(Z %) et al.
2008. Preliminary study on the relation between photosynthetic
rate and environment factors of Cyclobalanopsis glauca in Guilin
karst area CRERRE VX 3 K ARE A R 5B W F R R W5
W5 [T]. Guihaia () VEAEH)) ,28(4) :478—482



