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Effects of Illumination, Temperature and Soil Miosture
Content on Seed Germination of Hopea hainanensis

WEN Bin LAN Qin-ying HE Hui-ying
(Xishuangbanna tropical Botanical Garden, the Chinese Academy of Sciences, Mengla 666303, China)

Abstract: The effects of illumination, temperature and soil miosture content on germination
and longevity of Hopea hainanensis seeds were studied. The results indicated that the best
temperature for seed germination was 15-20°C. The seeds treated under full dark and under
light (2 800 Ix for 14 h and dark for 10 h) showed no obvious difference in germination rate.
Optimum soil moisture content for seed germination was 30%—50%. Seeds spread in the room
at ambient temperature in May in South Yunnan for 14 days had only 20% germination rate,
and the germination ability was completely lost at the 18th day.
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1 #RRI 5

ik e B R R EAN KRR EDE. 5 AR et L RERDEET
REEFOHERL, X, wRIFEIRE

BEESXREE &8 129C .15 ,20°C . 25°C .30C .35C . 40C 7 MEE K HAR T
E(AANIRS S BHB=E). A T3{E(7:00-21:00, 30°C 14 h;21:00-7:00, 20C 10 h),
9 NIKE, S BILL AL &= A9 Fon, MARIZE T AAAM LB (7:00-21:00, 2 800 Ix ¢
I8 14 h; 21:00-7:00, 2R 10 h)f14 (24 h d)2 N7KE, 5 BILL Bl . B2 £ R, HEE
FHIEAC L 18 b,

IR RS /RIE T AR BRH F ROK T R B BR A 5 ##5 /9 HPG-280B &>t BT 3+ 48,7
H1% 100 mm EFIMMALL 1%IFEANHLEERSEFMER OL,BLESAEE. 2
ERRPENGEETNERGHORG, KB &HRNEEH,

Tk SRR BRAE TR T L8, THFES T0CHEIEE, R5h &, BFL2
2.0 mm A HIBRH L. BAE 85 mm I O H R, SRERBIFER L% 50 g, 575
IMARE BRI E KRR S KES 10%.15% .20% .30%FE 90%(/KE/F+E) 9+
M, 10 N8, BILLClL ZCI0 Rm. BEREBRTEM IO T, S48 5MF
2 AR HAIRERILERO,ETERNERL.

HhrERlRE ¥i T EARBEENHARLS, LB AR KK E, B 48 h &
1R, MFET OBEBRE, DAY ARFRER, MAESERNK, &K 10 N FHF,5 41
EE L EER 10 &, 535100 D1 £ DI0 F R SREMEHENR YN T SKE M
OFBHAIIRERILE . ETERERL.

IR EFEE 0.5 cm fEXNF FEEEAREE., Ul L& RABBREE SXEHERN
18 ERBEHREE —KRERFHHEN HEKHRERBERFNRE, FNUEFRRKENES
K(FRBEKEMNFERE), F TRELXOMF, RO R RERGHREENE, EEH
KB, RIBXENMME , FPFYESON SR ELFR RFREESEH1E
BOED,BEEHIRERAC(R + BR)xEFER"HTIHE , SR RER#ITHED
Wr(H i, R FERFLELRR L HFROKIE,BN arcsin\V/p ), AAXBE (Duncan )56 #: 1
KEE S EHE,

2 R

2.1 FF—MH

WRBRLIA—INKEENER  BEEENSR S, Hh 2 B8 KR8, 8RR
1-2 W7, &2 i FROBE 40%, T 2R THERES, ENESR,. REHRZH
EZMIARNY, AXEEZRETIN R, XHH“FF BRFRHEEAS, S5 X BIIRE,
ERENSET L RES—T"RER.BIMAHLR; EANF 2 MERK . EITELRF
F RK . ERKEEEE DEKN S RE 8 A —F,

ZlRE, B R ETEERD RIS K B 29 37.71+0.90%, T8 26 531.71+9.89 g, K #5 1.2—
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1.5 cm, H%2 0.72-0.90 cm, 24 FHH + LI+, TR, BkKkfoEkiEH. &=
B&RET, —BESESKABERTEEE, 3 BRAkFERE, FHOFGE, BH 2 A3
HEREAEMY, BE%E 38 XK, BK5A 11 cm, EKE]K 10 cm,

22 REMARMMFHEEMEW
MBTZEITH) 6 MEERIEMBILEHEE R ME LM FHANEZERR, KK
MEFEWE —ERFE, BEFRRHAZ (R 1),

21 BEESKREMFHRAEMR
Table 1 Effects of temperature and illumination on seed germination

B Temperature (C)

12 15 20 25 30 35 40 RT 20/30' FESZ®HEHLR"
(Al) (A2) (A3) (Ad4) (A5) (A6) (A7) (A8) (A9

RFH(%)Germi- Light 20 64 64 S0 44 44 12 72 80
pationpercent(P) Dark 10 76 8 5S4 46 18 6 76 66

arcsin\/p Light 045 094 094 0.79 073 072 035 107 1.15 Fa=25.44** Fb=0.50 Faxb=2.45*
Dark 029 1.08 129 0.83 0.74 044 0.19 1.07 096 A3ABA9 A2 A4 A5 A6 Al A7
K ZFYe¥ Germi- Light 0.09 0.65 061 098 0.73 051 0.20 0.86 0.93 Fa=31.5**

nation index AdA9 A8 A5 A2A3 A6 ATAI

BEHR4 Radicle  Light 1 20.3 11.0 129 158 84 08 220 262 Fa=11.6** Fb=0.032 Faxb=1.3
length (cm) Datk 0.5 25.1 248 144 105 2.0 07 216 217 A9 A2ABA3 A4A5 A6 ATAl

i Seedling  Light 0 146 158 196 183 133 0 28 306 Fa=22.03** Fb=0.06 Faxb=0.8
length (cm) Dark 0 174 18 194 139 102 04 341 235 ABA9 A4A3A5A2A6 ATAI

BB 15 TR Light 0.24 24.64 18.67 16.33 21.98 946 0.1 38.01 44.49 Fa=11.3** Fb=0.08 Faxb=1.35
Simplified vigor Dark 0.07 33.59 40.12 19.57 13.58 2.22 0.11 4231 30.09 ABA9 A3A2 A4AS5 A6 AlA7
index
RT=Room temperature; Fagos=2.07, Fby 0s=3.97, Faxb, 0s=2.07, Fag=7.00, Faxbye=2.77, Light= under 2 800 Lx for
14 h and dark for 10 h. Dark=Full dark for 24 h. * P=0.05, **P=0.01. T 30°C for 14 h and 20°C for 10 h. 11 HFLR &%
FRELBEEFADE, T&E S X REFE Values linked by underlines are not significantly different from each other.

BEXMNFARNEZWIERAZEFHERN . REBRHA, LM FEETHE 15-30CTHE
%, MREREX 15-20C, 20CHRFFRES, HHEERRR; ISCTEBRHERER, &
GrENTERER ;T 25C TRFEEER. 2THE T ISCHEEHSRERMTHESF
ERRIFHRE .

W22 F 1 1530 CIEAEF N THERF WA , AFETELE EARREEBRATR
(ZR) SRATERFH TEHERFHIER. ETEFRET, RFERERRKES 15C.
0CHHEEAKR, MEKSHMSHENEBSFHARNRS . RS 25T 30CHKH4HEL,
BRAZFHRBIN, TR BN T EE

Wt FHEAAEX B THORFRNERES, MRl THERKEMESE
NIEMRIARF  EZFAHAL . AREE TEEN RFERAHEWB AR, ZE 15-25C
SRR THAFRENES, E 12CH 30CH B BOEERBEEF(F 1),

23 TMASHNHFHERHEN
AEF K FHENMFRELTER, BMRANRFERRESE DIEBREEEN
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B, A BAEREE(F2), HEMFREBES/KEN 20%-70%H +BF IR, EH
B+ S K B2 30%-50%, X5 3R & KB G 15%88 80%KT, BT A5 3 B~ HEMHI,
£ 10%3% 90% R M52 REEAT % o 137K 5324 30%-40%K] Y &R oF R & 15 , 30% T Hu it
AR 5 iE DERERK, SO%MNHNEKRK. Y TIBSKBRERERER ., REX
FEMPERRERKE  RAGRESEHER, BEEERARTF X,

22 TMASHBFHENER
Table 2 Effects of soil moisture content on seed germination

+ 144 7k & Soil moisture content (%)

10 15 20 30 0 S0 60 70 80 90 FESZELE"
(C1) (C2) (C3) (C4) (C5) (C6) (CT) (C8) (C9) (Cl0)

R FEE (%) Germi- 0 8 70 98 98 90 60 52 4 0

nation percent (P)

arcsin\/p 0 0.18 1.06 151 1.51 1.29 089 081 0.13 O Fc=52.0%*
C4C5C6 C3C7C8 C2C9

TRE 0 08 1838 659 568 427 126 78 09 O Fc=140.1**
Radicle length (cm) C4C5C6C3 C7 C8 C9C2
B 0 0.1 1076 59 654 659 465 382 1.1 0 Fc=98.5%*
Seedling length (cm) C6C5C4 CTC8C3C9C2
W HE DT 0 0.25 22.52 12290 11994 98.05 3599 2563 02 O Fc=102.7**
Simplified vigor index C4C5C6CTC8C3 C2C9

Foo=2.2 Foo=2.9; For 11 and ** see Tab. 1.

23 EREARBHBERETHOHRTES
Table 3 Longevity of seeds under room temperature

{8 K 3K Storage days
0 2 4 6 8 10 12 14 16 18 FESE£EHLE"
D1) @®2) (D3) (D4 (DS5) (D6) (D7) (D8) (DY) (D10)
FFaskik Seed 3771 32776 2809 2645 24.16 21.56 20.20 19.97 19.53 16.10
moisture content  £0.90 +0.69 +0.37 £1.82 £1.02 +1.12 +0.36 £1.07 £1.49 +0.67
RER (%)Germi- 100 98 100 88 9 8 62 20 4 0

nation percent (P)
arcsin\/p 1.57 151 1.57 123 137 120 091 045 009 O Fd=66.5**
D1D3D2D5D4D6D7D8D9

R (cm) 845 812 872 72.2 54 516 275 71 16 0 Fd=34.9**
Radicle length D3D1D2 D4 D5 D6 D7D8D9
B (cm) 662 46.6 69.5 532 536 457 2719 8 1.10 0 Fd=23.6**
Seedling length D3D1 D5D4D2 D6 D7D8D9
BB E el 150.70 126.04 156.70 112.19 9947 84.19 36.61 343 0.54 0 Fd=35.8**
Simplified vigor D3D1 D2 D4D5 D6 D7 D8 D9
index

Foos=2.2 Foo=2.9; For 11 and ** see Tab. 1.
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RS FRASREEMAETEHXOFFIHFRELXTRDOMNEEFEEXN, EXR
FIRb FAEFIMETHARHRNTR., FENRLMFRAERFOITAMERE, KFX
®,EFEFRE, BESEBAMBRE, PR ERK, X FEX MBRKE BHRKA
BHEHEBRBRETE. ARXA-EARRGT  REMFORFRALE 10dRN
R&EH B, BRFFE 86%LL L, EIL G NBRA TR, BIFE 14 XK 20%. TR
R FMEFERGENLE 6 d NEALRK, MEHEDIERNE 4d RELARBAR. EL
RFERFBEEHERFFHMORED, MR FRHFRLN 2 H, MRk EF
REH R\ 18d(K 3).

3 ik

WREFHFESHAR, I520CRERTIRLE M F & DBRFEY, B2 RHE
ARIRE, A FE9E R L 15-20C . 1B E& K E 30%-50% /. XiHBAK L2 KN
AL EFERRTRBT RN THRSERRNES I RLZ20BRIHXAT
BABHRFENLE,  BREERSEX, RERH3-5 AN ERXE—FHKRTEAN
ATEA, A T HRMRORRSERRN TG ZE ™ ERRS.

—RK, EREYHERRE - BIROAR AMARESINTREIA, —2HEY
® G ERABEEYEYERET, 2T AFERTNER FHRE, FFIME
EURAZURERE TEREFREFY., BRIRL2HGNRK SHENHE, LEES
B BRI TR REAEROAHEERERRBORX AR, X B LM BURE T HRMARICES
BWE2MAET . BRERNMHEI B R ASEEH T LRI R MR s R " |~ FBR 3
R "AEALEO RSB B IR K RRHFNEBAE—ERE LW T LB /M FHEF R
MEEREREH. ANRKRELRN AT INE T 2 iRE.

Wa2MTFREFEKER FHE AMEK AMERERGB AT — L85, H
EARERFRESAE UK BIRFNEHS . B Al M RRRR TN RBEERRE
B &, AR P20 = T HRIPAMI S . BEWLMFEHRARIPROEFITE, R
P20 7 N E, DUESEMBRNEHMNLR. BN IMREFX LMEKRKRF ., &
BREOHX T RIWRP , HFAIFMHZHRATER, BERPTRHEZS . EREES
'3k, LUFI R BT R R R o
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