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Meteorological condition before flowering episode at the FRIM tower in 2012
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Seasonality

. rai CV of mo.
Metsorologleal Ann. rainfall | (CV of mo Frequency of | Frequency of

{mm) rainfall) LT(dY) PD(d?)

dtatign (1981-2008) 1981-2008 | 1981-2008

[1.Sitiawan  [STUGEP IR CHE S 1808 059 0.0008 0.0543 0.039
100°23' 3728 391 1948 0.58 0.0054 0.0375 0.290%**
[3.AlorStar [T ST 1 1994 0.65 0.0038 0.1189 0.514%%*
102215 2°16' 85 2022 0.54 0.0006 0.0413 0.020
TS 102°19 | 201 881 2194 0.61 0.0001 0.0196 e
99044 620" 64 2435 0.75 0.0004 0.1481 0.133*
103°05°  3°03' 333 2446 0.71 0.0057 0.0285 0.176%*
T 012 5°32 683 2485 0.85 0.0205 0.0557 0.128*
T 103°40°  1°38' 378 2500 0.52 0.0047 0.0114 0.248%**
102217 6°10° 46 2530 1.20 0.0015 0.1120 0.038
ENTT 101°06°  4234' 401 2581 0.49 0.0001 0.0101 0.068
103°06' 5°23' 5.2 2591 1.16 0.0018 0.0844 0.022
[13. Mersing.  [ISTEL RS L0y S 2658 0.89 0.0003 0.0372 -0.038
ATl 103°13' 3047 153 2967 0.85 0.0037 0.0402 0,001

Frequencies of LT: 0.0035 + 0.0053 (d!) ->285d intervals
Frequencies of PD: 0.0781 + 0.0427 (d?) -> 13 d intervals

Only 7 meteorological stations showed significant positive correlation between
monthly PD (monthly lowest 30d MTR) and LT (monthly lowest low temp)
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T OUBTFTOR[IRBRTRGE T —Z 2o Lz, ZOREE, 20014 LLRE D FE 321 D W TR R 72
MR UL R WEE R o Te, —H T [KBEFRMFOFRAKKRIZ OV TITH B AR AT S
Nt o0, ZORXIIFHO[RERM TR > TV,
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Geographical relationships between GF, PD and LT

3 N_‘lnf GF2001

*Long
**Lati

S i
| Total =52 Us (R
el GF2002

e
1'n~tai H= 65}{:-;;3,. i
G, GF2005)

**Elevation
el atitude

ey 'T

. g L.
R o i
. Total # = 84} 'Ei"‘ L demaoos-i | [ |G
Magnitude of GF Abnormal cendition (n = 14)
B Major (4.5) = Minor (2, 3) W Fresence [ Absence

K8, Bl —ITICBITS FHIEOMBA AN — L BER 4% (PD: BEiE, LT KR
OB 2 — OBk (BHE - RKFBE) , RBCTHENTZET DI R L —FBIE (A a74-5)
DB S - sl 2 =3,

Effect of geography on GF scores (0-5)
(GLM with poisson error structure)

37.9% -3.47

m -0.000193 0.000141 000158**

Longitude -0.351* 0.0371 -0.0821

m -0.377** 0.118 -0.379***

*:p < 0.05, ** p < 0.01, *** p < 0.001

X 9. YE< L —UTIIBITS -FREICBT 2B RE (JBH - K3EFE) . kb
WIEET L& MW T, GF2001, GF2002. GF2005128 17 2K HmAMD —F A OB, HEAIC &
DEIREBEZIT COVDIONERET LT,
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20014, 20024F, 20054F 124 L7 —FBAEOHBRRY N &2 — 23 | HIER RRdE GRRERE . AR,
nE) L EDOLX D RBARICH DL NEMAT L (K9) . ZORER., 200140 —FBAE (GF2001) (22
WTIE, MELREICOVWTHERADHENRR ONIZZ LG BENME 2212 (T
KIEE) | FEREMILS 221ZE (BATIEY) —HHRIEORBERNKRE LS 22BN H 5 2
EMH L MNIT 572, 20024 (GF2002) IZ DWW CIIFEE, BRIE, &SI X2 AERDEITAR O
2o 72, 20054FE (GF2005) IZ DWW T, #EICHOWTIZADIEN, EEIZHOW TXED R EN R
B2 EnD, BENMKS22I1EE (FHIZT<IFE) | EmiE< b3 & —FBRIEO BN
RELRDZEDBHALNIIRoTe, ZOREITEE~ L — v 7 TR R &5 —F R ILFE
Ko THIFIR NN Z — F R R DL 2R T 50D TH D, FFIT. 20014 & 20054F D — # B JE
TITHERAY N2 — U BN R B3, 200X R 6N ooy, D OEWITRFK[R, iR
ﬁ%ﬁ@%ﬁ%ﬂ&~yﬁ%@Lfméﬂ%ﬁﬁ%éﬁ\m%$m0w1m¥%éﬁfﬁﬁ%@
DB INTZOIZE02bLT, —FRMAEICITHEN MY DA, 5%k, LM
mﬁgf@6&%26M6o

AR, EF AWV TIIRIR - BB A ML 2 - HEZRCOBREERN ., R E2LLT
DRI R K 2 EH LN TETNDE, ZXATXFRICTYH, KESCEES L OEERNE Y
BORFZENFHEOL IR D AREMEIIEH I TVDEN, ZOAD=XLFITEALEME 5
Mo TR, —FMLOBLENG, B <3z (DW) 28ER S v, 19804 A LA 1344 i fie I
SKEBOERTREREIND LI o7eh, TFEEIKEKIBOK T 2D W —FBEOFEENH
HI, AARFICBWT, REMICHAET LR T (300 EERNE <40mm) & —FBIED
BROBLEME SRR S Lz, Ll R~ —Y 7 TlRMICk > TERSZ 0D, FMISHIC
EORBE CTRETGBEN/SFEEL TR, BEHLBROBAE T -FREOREZLT LDV
ERHLMNTR ol ZTBIE, —HREOFH M, TRhbbELLADE U A= IKIET 5B
EFFHEELREAEL, AROXIBREZB(EZRMT 22 LT, BEEENEGW—FBREDO A T =X A
DHEFF SN TV DO HRBER® D, 207, REEOARKI 2 FERIZEB W TIE, KR, g, @
BKANBSEICNAZ T, BFREIZSOVWTHORFT L LT, BEFHIEIRY NT—7 T L &S
THIENMETHLEEZZLND,

PAIEZFHE T 2 /G KM D wET

—FBRACITEER A, RIS, ZIICHE S D EEOM KRB RRNICEM T 28R THH 7
W, KEx RAEMFEN R Z FTREICT A4 7L, TRDLLRESAENEETHI EEZDLN
T/, W< IEwE (D) BER Si, 19804 I K MREKIBEOK IR ER S ND X )
W27 o7, LaL, EFEREKIBOK T2 L2 —FRIEOFENHRE S, RLrxFicsn
T, REMICRAT 2 B (S0 MAERNRE <40mm) & —FRIEO RIS B Sz,
T T, RMFETIE AL BEETIRG LML LT, MUR) & Mg cBA%2% T, 2011
& 20124 D BAAE AT ORI & FEAI L 7=,

BOICKRITICTAR L TS~ b= 7 BHHTOHBKET —# 2 T, 201 15FORKE
DRE—2 ZRHE L (K10) . ZOFEE, 20114E D6-8 (FKuantan°Malacca TYAE L W & it
SR ThHot-, £7-. FEHN H 5 Semangkok Zr AR X2 FLIG A YTV Sitiawan & Kuala Lumpur C
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1. SitaiwanTIZT-SHIZFEHE LD LB W TH o722, Kuala Lumpur TIE6-7TH NEE LDV
mRAWmThH o7,

Monthly rainfall anomalies (2011-2012)

Sitiawan .. Kota Baru
I_I III ll Jul I I J i
N 1 Iur - -y . Jll_,- -a
uAFMAM‘]ASQNDJFMAMJ‘ASOND nJFMAMJJASDNDIFMAMJJASDND
2011 2012 2011 2012
Kuantan

Kuala Lumpur

“JFMAM‘JASONDJFMAMJJASOND

2011 2012

°JFMAMJ JASONDJ FMAMIJ JASOND

2011 2012

JFMAMIJASONDJFMAMIJASOND

2011 2012

% 10. 20114F, 2012FFICRIT DB~ L — U TICB T ABME N2 — v, ik ERE%2 £
7T,

A7 A — LM Semangkok R RFEXIC BN THBH SN HRIRT — 2 2 IR T, Z OHulk
TIH20L I NAEN O PR~ L= T OREBKRIZBWTE LTSS, curtisi i@ BENEEAE KT
BEIN, SRIORIEIZIOA NS E s, kEHR o ~FE L ZEx b, BEFHEIT
BELZHPOSADRICEZ o7 b D EHEESIND, ZORE., —FEALOH EFHFEHM I
WCIX201 1R T A FANSARGE R R IRIZ B W T20E % T a2 HIRRIE O FAGRE I ATV 2
ERALMNICI o, Flo, TOREIIY AOKMPME T T L7 L RPFEL T\, E&
ML EBRERTIEBAKET — 3B onThnboo, —FRIEOH EFHEHMICITwE, KR
EBHICREL TV EHE SN D,
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Air temperature before flowering

Putative flower initiation
Tree canopy —

34
22

&

J FMAMIJ J ASON
201 1 (Otani unpublished data)

X11. SemangkokZRARELRFE X2 1T D BMERTORIBOHER , L I3AMIE, FIZMAIK,

4) 20024F O BAE

20124F 13201 14F L 0 B HZIBRRK Th o 7o, ALHREICALE T DKota Baruz fr& . H FRK BT V4
Loy LRI H -T2, T2, v L —U TR (Malaysian Meteorological Department) 23
BT ANBKE~Y Yy TRIZEZ A, 201206 H TR ENICHBERK Th o722 E R LT
Zeote (K12) o FrlC, PEMANT A BEAKENS0 mmAkil D & Z AN < MR TRV FLE S 1L
TWie,

Rainfall map for Malaysia (MMD)
May 2012
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X12. 20124E5-THICBITHEE~L—TOABKE~Yy 7 (L — TR/ NG) .
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< L — 7 M2 FT (Forest Research Institute Malaysia) IZB W TER SN - K8 2= A
RIZITREWT, AR, LARADBSN &, HHRE, KBOBNEZ3BEIlTo7 (w471
AT —3 g 1 H— (HOBO Micro Station Logger) K OYHS ¥ ¥ — (S-LIB-M003) . Ht=++&
> — (S-LIA-M003) . 57 fRAEIRIRE & o ¥ — (S-THB-M002) ) . #BLHIIZ20124F6 H 1H 7 HAT
ST, NEIC X DB OB EICEY 8H EAG ., BIINIE—RFW L7,

ZORR, 20124F6 H 1A B8ASH £ TOWMKRRT —Z G onic (K13) . BHBHE T, B
HEIEHHDREo72bDD, 6H bbb m <, BRI T 2 H -7, H s FHxt
WEORZEET/ S < BRO%AIREZHERE L CWieh, BREEEIIEH N RKE <, 201246 H
12 FT R ARIR 40, 8% & itk L T e, HiRm AR, ARIEKIRICOW T, A& L FERIC6A
FRABELS ., TORIKTTEMIZH 722, 20 TORIRIIBHEI SN0 o7, 72720, 64
9-10H, 6H24H, TH3HA, 5-6A, SAICEB WV THRIEXIEDOI T (22K 2B S T,

Meteorological condition before flowering episode at the FRIM tower in 2012

w0 | Daily average of solar radiation (W/m?)

150 -
100 -
"
¢}

o . Relative humidity

Daily maximum (%)

40 Daily minimum (%)

| Temperature

34
32 4
30 Daily maximum
o 28 :

26 Daily minimum

NNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNN

N

X13. 20124E6-THIZB W T~ L — U 7 ZRMBFIEFT TIT - 72 R G801 O Fs 3

BHEIL-RRT —YHMOBEBZRERF T 2720, 118% (HxE&IE Daily Max. Tmp. ). HHxE
IR (Daily Min., Tmp.). HXIE#:7E (Daily Tmp. range). H & HXHEEE (Daily Max. RH). H
HARFRHE B (Daily Min, RH) . HSESAH R E (Daily RH average) . HAHXHEE 4 7= (Daily RH
range), H &K H4 & (Daily Max. SR), HR A& F % (Daily Max. PAR) . H F¥JH 4 & (Daily
SR average). H ¥ & 1% (Daily PAR average)) IZ DWW THBIATAIZ/ERL L7z (3R3) . #F
(2, BLBOFRIE & U CH RS E (Daily Min. RH) SO B3 OBEMEICERLZEZ A,
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HRIESIEZBEWTCAERMEBEBER RGN D Z ERHALNI R o7, I, BEREXIEE O
BIfRE IEm < (r=-0.92) \ [KELSFHWHIZFE, BREBEFEBENMES R E NS Z RN TPHAS
iz,

3. 2012F6-THIZB W T L— U T R T1T o =MK% T — # W OMBETITH], B &K
FARHEEE (Daily Min. RH) 13 H KSR (Daily Min. Tmp) ZBRWCH B ZRMBEBEGENR RO (G
BwmY HO5L)

1 2 3 4 5 6 7 8 9 10 11
1Daily Max. Tmp. - 19 0.68 -0.34 -0.92 -0.75 0.76 062 059 0.77 0.81
2 Daily Min. Tmp. - -0.589 -0.71 -0 -0.50 -0.30 17
3 Daily Tmp. range - 0.25 -0.65 -0.24 085 0.54 049 052 0.55
4 Daily Max. RH - 0.32 0.80 0.22 )¢ - -0.28 -0.33
5Daily Min. RH - 0.78 -0.81 -0.56 -0.54 -0.77 -0.81
6Daily RH average - -0.33 -0.29 -0.29 -0.67 -0.72
7 Daily RH range - 0.63 061 065 0.66
8Daily Max. SR - 098 066 0.65
9Daily Max. PAR - 0.72 0.68

10Daily Avg PAR - 0.99
11Daily Avg SR -

— 5T, BF =2 & @ITICHWAD Z IOV TOEESALENPO LN 72, X141320124E6 8 H
PH12H E TEBE S HxHEE & KIBOETH 50, HIRKIROK FIX6H9IH O 1% 10HFH
S5I0HOFFITRE THHE L TEZ > T\, 2TOLCKRBOKFIZHEZEZWTRETL L
WD, < OKEBIF PRS2 A RIRKIREZ BT T 2BICITEERLETH DI EE
b b,

Relative humidity 8-12 June 2012

Temperature

52808 I IR0 8aS I 8828280
S B AN B AN TIAB NG MDD GG m N
d g b= A =] S 2
8June 9June 10 June 11 June 12 June

X14. 20124F6H8H D120 F T SN 7= XHBE & K[IEDE 4L

UbEDXHiz, e DIz B 7 2 HIBICB W T2ODIEA X PR ERINEZ, LD
BRIEA X bRl (HEEBEFHEHM) TR L TV ERHONIR 722, [IEDIK FIC
DN T L Semangkok FEMIREX THEINTZ DD, ~ L —V T HBMRIFZEET CIIBER I N o 72,
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7272 L. Semangkok#r AR FR G X O &R OAK FIXLARNIC & MAHE TRl SN TH Y . KRR O A K
ERRMEORAEFILT LLMNIETHEOTIERWVWEEX NS, —FH, BE~L— 7 TIH30HHE
FREKED40 mmE FE2 X9 2BV S SEE T, FEBERELTVDLIED, LTLL &K
BIEDFA LSS L TWARTIEZR Y, TOd, —FHAEZFEL, KB4 & LB
%5%%@%@*#ﬁﬁ@?%ﬂ%@#%é#\%%@ﬁﬂ&%ﬁ#*@Ehéo

(2) A7 THed LB AR 1 F BT

D Mg E v — (el EYS) Ok
MEBLIIH 2 U —OEFIZIT, RO FHE, Wl &0 X042 L 72 A H23E |
WCHERZR T L%, 382U —2HWEHEOEB 2R Y o 7V &2 M L
7=,

2) EHTRIT LHEMEEEFORIMEMHOILDO DB T A4 T TV — O8]
~ L=V T RN OKRET 7 B AX U —OERICHM 2 BT 5720, EHEEK
KE¥EMIEE 2 —RffE&7 vy FCEHLTWL BT I —Afle~vray s
BRI IV T201IFE6 HIR B HH, B LI OO 7Y 7 2B L7z, 2011
FESH24BICHEFIT/HE L TWD Z & 2 s L, AEEITHEF B FORBEE L
WESTDTODT T4~ —RitDTD, fEFEZREICH T 7L, JEFTRIEL
TWDEIGFREZBEENICIET D720, RNAFHHH K ORIy — 7 = oY — & H
b/ QLR AV N e P I N A 7/ B NSNS -4 T Bl I/ AV 4 2t b ) -1
(8/24) . ] (9/12) | % (10/10) ([ZERE L 7=F278DFEEEE W= (IX15)

X15. FH—Y AT AL HMET 72 EE X V8/24, 9/12. 10/10DHEHFE D REE

RNAfH H 1ZCTABYE CTHLIM HH 24T > 72 % . QIAGEN#L: D RNeasy mini extraction kitZ T,
KB 5 ONIDNAD R E 21T o 72, i U 7=RNAIEAgilent#:822100 Bioanalyzer @RNAT ~ 7 % A
WTEE RO T OfER% (K16, X17) . AV F ok — 27 = > % —Gene Analyzer
27 L&EFM L, AEFTHRBEL TV DEIRFOMBEHNRINEZIT 72 (BT A7 VT h— LR
) .
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[s]

I I S - -
I
® £ £ £ £ £ £ £ £ & g g 8
- d & & &8 & & & & & 5 8 &

FaEa

16. fiH L 7-RNAZ AgilentftBioanalyzer 2100 CERIKEI LT A A —
SampleZE F 125 3M38/24, 4 H6239/12, T/ 5H9310/100 %> 7 )b

[FU]
300

2504
2004
150+
1004

50+

&
v

| L
T T T T T T T T T T

20 25 30 35 40 45 50 55 60 5]
X/ 17. Sample 1 (8/24) >z u~ k277 ADF]

RNAD U #13962 ng/ul, 18S} 1N28S RNAD UYL & & B HY & 1 A RNAD #ii & % 35 9"RNA
Integrity Number (RIN)IZ7.1THVY ., T4 7TV —{EMRIC+572RNAZ Bufs L 72,

NZ A7 VT h— LN TIE, FI2{E5000 5 DY — RERGE O, £ O F2 75T Mbp
DEEBZEH L, 7T 22—V I I7H%OV— KT —2ZHTT a7 AvelvetiZ L 5
T TN, ROFOIET 1 7 T hoaseslZ X Dtranscriptome T B T A EIT o kR, K15
TEO=a 7 47 (EEE L7t EERSIB oty b)) BELNH, TOREHREERa S
T4 7 DR IIXENEN402bp, 7,020bp ThHh o7, FERRLTET AT 7V —2HNT, vrAXF X
7 0> BHAE I 1 ) 480 |2 B U 72 AR - & B RIS B L 72 8 R - O AL S A b & ICBLASTHR 52

(RAFA T 4~T 427 ATINAOKERELSN S D WNE X RXIBEOT X ) BESI O — 7 A

TIARAY NEATDTODOTNVAY XA) ZiTo7, BEEEBEFICEL T, MBICHW 240
FEBET DO B19, KB FIZEL TEIRRICHNW T OO BEFORETITE W TXIET 5 =
YT 4 TEAIB oo T, fERELLT ORLE RSTTRT,
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#4. BAAEERT

Locus_7745 1022 79. 55

Locus_6774 80. 23

Locus_14362 82. 43

Locus_3142, 7332 203, 212 87.68, 83.96

Locus_19547 79. 86

Locus_29504 84. 30

Locus_3309, 6776 428 81.67, 81.31

)

Locus_3142, 7332 234, 215 84.62, 82.33

TEM1 Locus_4218 86. 96

Locus_16154, 8926 138, 86. 23, 85.61

#5. FFEHER T
Ll  locus_17308 125 8Le0

IBILIFS) Locus_9500 147 85.71

CCA1 Locus_2799 326 78. 83

TOC1 Locus_783 79. 41

HERERIMERIT, 27 4 7 ORRE TE <BLASTR RIS S 2o E ARSIR Th 5 2 L ITHEER,
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BBz DY H, 7a U e LTM b5 FLOVERING LOCUS T (FT)"S1Z2 {7+ 5 Z L3 b
molloh, TNEINScFTI, ScFT28 4t 072, 2T bOBIEFITMAEF LR ERIET TH
DHLEAFPHER L, YA XFAF TG D8 - LE A, 7 I/ BRELSTT5%2L 1
DEWFRER AN, ZNO6ORERIT, FELMEBEFIIEABEZ THIREFESNALTND
ZLEFRBTLLDOTHD, ZILHLDBIETEEEPCRO—D>THD U T/ A LPCRTHIIRE S &
2720077 A4 ~— (DNAKRY 2T —E)R DNA 25T OB OW ) it L, %Ik
T BB FRBUEHTIC W,

3) BMEERIC L Z MBI FEIRBOMBR OO D FEAEMH O
FAEEMAOEGOREMBEL LT, 7477V —%ERLES. curtisii, ¥ 7 —IZH
B4 5 S, leprosulall Nz CTHMIFED 7 # N F % FHfstfE (S. parviforia, S.
platyclados, Anisoptera laevis’s &) &~ L — 3 7 BB SEATN O M TEEAE L 7=,
FEEXRINIFE, ROE&EICE > TTNDMN, S curtisiild Z H PRI KRR LS 2%E T
L7z, £72. S. leprosulalXiE< ., A HTANSG FAICKATEFDE T LD,
INOLERRL, HMTHERFIERG Lo, SBFEE & RBINCE 28R L. R
DB REZE TE HDERREL Lo, MAABE L © 1000E AL o FEA Z &
L7z (K18)

X|18. Shorea curtisiiDFEF (/) LR LI-E-2FHE LK1

4) YT NE A LPCRT T A4 ~— DL B is F IR

AACTIEZ W THEGFREBOEEEZIT IO, B FRABORKEEL LTHVWDH
EHBIETFORA I ) == 5Bl Rholz, ZOAZ Y —=2 728 0WT, 1) WIEMEBIETF &
2 =70y NBEEFOPCRHEZNE, 2) NEMNEBRFOBBFRREOE —MHO “Ha2Eil+ 245
MWdbH, L, 1) PCREEIEDIRICENEH D L, AACTIETIEHNEN 2 hr— VA% 51
ELTH =Sy VEIGFORABEZHET D720, NABNRPCREGE RO E NN XY — 7 v h s
TORFABEZLEFLTCLEI, T T, HRY TN X > TPCREIE 2 Mgt LIk, EFIAL
GAPDHINI B G N RDNEIE L) — T o 7208, GAPDH2AL ScFTHEARF 2% U TSR N B o 72, &
T, EFIAL GAPDHIIZ DWW T 2) NEBEFOBEFRIEOY —MHIZ O W THRFZ2{To72, £0
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FER. EFIABBFIEY 7 ) v T 2T o BRI Lo THEBEFREEIZIELDENH L Z L3 H]
LMo, 22T, IV IEL&EDDRWGAPDHIZ =2 b —)ViEfa & LCIERTH 2 &
L7z (K19) .

WRIZBAIEBIZ D —2> T 2 ScFTIEIR FORBLENRR A R RINZY 7Y 7 LTz Shorea
curtisiiDFFEROEEE NV THRTZ, BIEED Lo IF2T8{EKTIXA R E8HIH 0% > 7
JFHEHF L LTRETE R o7, L, WOV 7V 7 HTHDH8H 24 ICITH R EIEHET
HDERHMTET, SFTIOBG TR EZR L AR EHEF LR CTCE o728 H9H
DY TV BNTSFTIORBBNE TRV BEML TS Z &R TE, AR BB LR T
X58H24HOY T NTIIHEICZORBEEN/EML TWe, Z20%, 9A6H ICITREITH
MUk, BAAEEMO10A10H, 10A 20 HICRHADOE -2 2z, —J, BEHD 1
1H20BURBRIZBW IR NOREZBED TVWD I DHOEEL TR TERWHEE
BELL 7=,

ZOFFITHB W TIIScFTRR T ORBUIMR TE 2o o7 (K20) , FTEEFIXRE - KR E
B LR MEHRA LBRIEZ G 3 2 FLOBIE o &M 2 &% ¥ 5 COBIE 1O FitIZAiE L, v m
ARXFTAFIZBIT LR THERAEEANCZORBENRRICRD Z ENMESNTWD, Shorea
BOWEFHF TN THAHITITHBL &R BFHEERTOI0H 20 ITHBLDO v — 27 238 2 7= (1¥20)
INLOTF—2EERL, BEET VL THIETRZIT O OB NRHEKLLEELTWD,

=-2.9803x + 37.343
R?=0.95939

v= 35067+ 34165
R'= 099503

y=-37541x+32679
2= © Ct_sFT2

—3
— I
8 CtsGAPDHL vE-056%x + 35208

¢ T 0 CtsfT2

:17734;; 0381,35 ] gp 1 =089331 8 CLGAPDH?

15 RN () . — S () " — R (LT
— BRIEBL (CtSEFIA) N — &M (Ct GAPDH2)

5 (Ct_sGAPDH)

B CsEFIA

" T T T ] )
- v -1 0 1 2 3 4
! 0 ! 2 s 4 -1 0 1 2 3 4 5

B19. W85 (8 H 24 H%ET) SCFTIEIzFDORIE (K4 (B1~B3) OEHHE) L F+o0
B (it S—I12 Kk » TER)
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X20. WHEM 2> b v — ViEfs 1 & BEEME T (FTI) OPCREhZEO Kiatis &
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Yo7V T eI, BENOEEY - A EORIEDZOIZ, Hi3f - EFEZHRM L LR
BU7, BB IET ICHEBENICHRE L, Z0#%, 60 TI2HM A v % 2 _X— F L BRI
W, BEHEY - AEMEEE L, RKFEE, BERBCHELTTENNZ—F—Z2HT, UV FEY
TTrTn—%FM L AEREZ MW THIE Lz, RFIZE L TIIBHE L7 ToH 2F2781H
K, —HORENBRIE LI, o7V v THRZEIIBEE L > 72F063EK & & EH L& H
FORMhotz, UL, L TH HF2T8EECIZBER ., REOKENERIZON TK T
B oT-, —H T, BREV IR EINCHENORE, BEOEMAHE I N, ZO6H
TV TEVBEECTH- T, BMAEREImMITHEE BIR T TN Ao, L, FERERKT
B HF063TIXZDMEMILR LN o7 (K21) |

P N c

1,000" 124

900" 544

800" L.0#1 o4 .

700" 0] SE\T o I - e
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[Abstract]

Key Words: Climate change, Temperature, Flowering timing, Phenology, Flowering gene

network.

Plant reproductive tactics display a great diversity. While many of crop species are annuals that
flower once in their life cycle and then die, the majority of plant species is perennial that flowers
repeatedly and live for many years. Among perennials, many woody plants in diverse taxonomic
groups reproduce synchronously with large interannual variations in flower and seed productions,
which is known as “general flowering” both in tropical rain forests in South East Asia. The
abundance of flowers and seeds in mast years provides major resource pulses to pollinators and
seed consumers, which cascade through ecosystems by complicated food web and nutrient cycling.
Therefore unraveling underlying mechanism of mast seeding is critical for biodiversity
conservation and restoration. Despite its importance, little is known about the mechanism of
general flowering. Proposed in A4. thaliana, the gene regulatory model of floral transition
describes the complex interactions between environmental signals (e.g., photoperiod and
temperature) and endogenous cues (e.g., size, leaf number, or age). Here we applied these
knowledge from molecular genetic studies to Shorea curtisii and Shorea leprosula, and
investigated the role of resource availability and environmental signals in inducing annual
variability in reproductive efforts. We first isolated major flowering-time genes, and found that
these genes are highly conserved between Arabidopsis and Shorea. The expression level of
Shorea homolog of FLOWERING LOUS T (ScFT), that is known as florigen, was continuously
monitored before, during, and after the flowering event observed in 2011. ScFT expression level
started to increase one month before the flowering event, and it has already declined when trees
produced flowers. To investigate the effect of resource availability on the regulation of ScFT, we
measured nitrogen, phosphorus, and total non-structural carbohydrates concentrations in
current-year shoots. The nitrogen concentration was higher in reproductive shoots than
non-reproductive shoots, suggesting the potential role of nitrogen in regulating ScFT expression.

The analysis of mathematical model that integrates nitrogen and low temperature signals showed
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that the observed intermittent flowering events can be reproduced by the model, although more
detailed assessment of parameters is necessary. This study would provide a useful tool to forecast

future trends in general flowering under climate change.
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