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Analysis of the Climatic Factors in the Prediction of Male Flower
Development of Japanese Cedar (Cryptomeria japonica)
— Influence of the End of Rainy Season —
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We clarified that the male flower differentiation of Japanese cedar (Cryptomeria
japonica) was induced by the weather condition after the end of rainy season. In this
study, the prediction of male flower development was based on both quantity of flower
setting and meteorological data in Tanba mountainous district. This prediction was
revised according to data on flower setting quantity investigation and meteorological
data for 11 years in Tanba mountainous district, and the possibility of the predicting
male flower production in Kinki area was examined.

Prediction was based on the precipitation and maximal temperature for 15 days after
the end of rainy season which greatly affected male flower production (equation 1).
However, the prediction error increased in the year when the end of rainy season was
late. Then, it was revised using factors of both the yield of male flowers in the preceding
year and days to the end of rainy season (equation 2). The accurate prediction of male
flower development seemed to be possible by noting the differences in time of the end of
rainy season (July 10th) compared to that in a common year. On estimation of the male
flower production of Kinki area in 1998, the difference between the predictive value and
measured value of the mean value was small in 0.05. The predictive values with the high
latitude cities such as Chizu, Kaibara and Ichinomiya were approximately to the
measured value, however those with low latitude cities such as Sanda, Gojyo and
Nakaheji were larger. Cities in Kinki with low latitude tend to have a higher production
of male flowers and their annual differences become smaller. Therefore, the production
of male flowers in Kinki area would be highly predictable after revision of equation
factors such as latitudes.

Key Words : Cryptomeria japonica, Japanese cedar, male flower differentiation, time of
the end of rainy season



36 & ety o DA

i C & I

2 F {08 OTREGAEUC B 2 TR I IEIE DA
BOTHICBVWTRO TERETH 5. {EBRERKD
FHRNCIE, 1EBIRORE — (i & 72 2 (i 2 F4K
Wy, TE¥YARPE B — HEfE O & AR R OTRE O %R —
TEMMRBUE BT 2 RN E, 3 2D ERN S
LTWa, TREINO KR IEER D Pk ic B L,
(EMTRE R 2 18I S B 275, KRNI 3 HE(EApE R S
IREGREIC K& (8BS 2 Y[R R 3 EN
DHEREETH D, 2 FHIEOSLINTH 32 oK H4%
f CEEBE, FEKUR, HIBERL &) oo
ENRAONTVE, L LEOKRKFIC L BB
TRECT T IR 2V ZRHAS 7S E Al E T
Bod, i, 2AFULOHLIE & 20 RGEMTED
B b S TR WY, ZOTFRME R L LIEER
BERELZEMHPFIN TV S, BHER R FHEHED
HERKEHHRL, BEHEET-> TV EH, F
5P RIOTMEERES S, HALBIEERICEY
Kiitit, K HFHERL E DKREEMENR L o Tl AT -
TW5, oL BRI oFlicswT, =
OFEE AN X & 5D, EBO 2 FHEES ML
THRE T DRREM 2R T 248D H 5. AL
DL 6 AT ~9 H LfiTh s ErMen
TBH WV, oL ) M TEFFRES 5 &
EOMLENMZ VDR THTHS ', $HHLLER
S E RO MM LIc BT 208, MBI O RE
HDRELEBOZFEICEREEBEERITST  EHRES

nhcunz,

& FRER T OB OB B 5 lEEAERER O
EERRT — 7 OISO LA R HEET 5 &
DOuEEEEMRET L, TH 6~ 20 HE TORREMH
HEAEERER L@ WHBI A RT T & Y, F 7o X FHELE
DM EABFEZ AN S s L, EBED 2 FHE(E
DML EERIC L D B2, HIBERIASZE L
BEK RS 2 I, 45 b BRI ORI H
HTEEMELLT . AR TR BT S
HEAE D& & MERNIA 1 O KRRIN T O B% A & 354
HOTUXZEE, Lo LSS BAHENS 5
AREE AR L 2.

A OE A K

1. EHIBREDHIS

2 FHEME DR BN AERE (T 1989 ~ 2000 FE D 11 4
W, FHELTEN LB RAE R W Ik
bbH, =M, BT RCHEEITO 2 4K 11 » %
B E UCEE L, 184 10 HLIBRICED 72 145 ~
201 ft 2= EE Lo, oS 11 Bk o S| % £k
Wb BHIERE & L, 721998 FFic i3 & 2 0
WD ZFHKRE6 » i afE L, 1 BB
ST ARTH - 12, O BEEE, E, —8E, =
M, FEROThaEo 6 hl] < id 1998 ~ 2000 4£0 3
FEfdse LB L 7o, BE TR RAEBIEL, M4
DEHC D WTHE M eb T SHEEAZ W, hfgRs,
PO, DI, Lo b EBERBEICHE L 2. #H{EA

Table 1. Quantitative values of male flower development of Japanese cedar at Tanba mountainous district

and the meteorological data at Kaibara station.

Qv : quantitative values of male flower development

Pre : precipitation (mm)

Sun : sunshine duration (hrs)

Max temp: maximum temperature (°C)

End of rainy

Meteorological date for 15days

Year Qv after the end of rainy season
season (date) .
Sun Pre Max temp

1989 3.58 18/7 72.7 33 31.6
1990 3.80 17/7 101.4 18 33.2
1991 1.67 6/17 45.6 107 29.1
1992 4.00 18/17 79.0 26 32.7
1993 1.57 15/17 32.7 75 27.7
1994 7.46 11/7 109.7 0 33.9
1995 1.03 9/ 1 26.8 101 29.7
1996 4.68 11/7 68.6 92 32.2
1997 1.27 18/ 17 T25 136 30.1
1998 2.84 29/6 34.9 94 31.0
1999 2.63 6/17 42.5 43 28.5
2000 5.74 1/7 46.7 2 31.1
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Table 2. Statistic analysis for the P values of correlation coefficient between quantitative values of male
flower development of Japanese cedar and climatic factors.

Correlation was analyzed between quantitative values of male flower development in Tanba mountainous
district and the climatic factors for the days after the end of rainy season using the meteorological data at
Kaibara station from 1989 to 2000.

Days after the end of rainy season

Climatc factor

b 10 15 20 25 30 35 40
Sunshine duration 0.720 0.033 0.037 0.067 0.063 0.039 0.353 0.056
Precipitation 0.172 0.029 0.003 0.008 0.019 0.015 0.080 0.082

Maximum temperarure 0.047 0.033 0.003 0.007 0.010 0.012 0.016 0.016

Table 3. Statistic analysis for the P values of multiple correlation coefficient between quantitative values
of male flower development of Japanese cedar in Tanba mountainous district and climatic factors of
Kaibara station.

Max temp : maximum temperature (°C)

Sun : sunshine duration (hrs) Pre : precipitation (mm)

Days after the end of rainy season

Climatc factor

10 15 20
Sun + Pre 0.010 0.006 0.012
Sun + Max temp 0.068 0.018 0.019
Pre + Max temp 0.003 0.001 0.005

Sun + Pre + Max temp 0.010 0.006 0.017
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Table 4. Quantitative values of male flower development of Japanese cedar and meteorological data in

Kinki area at 1998.

Qv : quantitative values of male flower development

Pre : precipitation (mm)

Sun : sunshine duration (hrs)

Max temp : maximum temperature (°C)

Meteorological data for 15days

Forest location Qv Meteorological .
. after the of rainy season

Prefecture city Observation Prediction station Date Sun Pre  Max temp
Fukui Katuyama 1.48 1.40  Ohno 30/6 50.9 98 28.6
Shiga Makino, Imazu 1.19 2.09  Imazu 30/6 55.2 68 28.7

Ujitahara 3.08 2.95 Shigaraki 30/6 62.6 28 28.7
Kyoto Hukuchiyama, miwa 1.77 2.80  Fukuchiyama 29/6 63.9 7 30.5

Mizuho, Toyono 1.86 2.76 Sonobe 29/6 58.2 67 30.0
Nara Ohyodo, Gojyo 3.85 4.78  Gojyo 30/6 86.5 43 33.0
Filapams Nakaheji 4.57 5.10  Kurisugawa 28/6 101.7 9 32.2

Tanabe 6.29 4.67  Shirahama 27/6 102 6 31.2
Hyogo Sanda 4.36 2.77T  Sanda 29/6 86.6 62 29.8

Kaibara, Sannan 2.84 2.69  kaibara 29/6 34.9 94 31.0

Ichinomiya, Yamasaki 1.33 1.49  Ichinomiya 29/6 55.3 136 30.4

Tatuno, Shingu, Kozuki ~ 2.78 2.97  Kamigori 29/6 43.9 90 314
Tottori Chizu 2.47 1.82  Chizu 29/6 63.9 95 29.3
Okayama Takahashi, Soja 3.62 4.05  Fukudo 29/6 82.2 49 31.8
Hiroshima Tojo, Niimi 3.65 3.56  Shouhara 29/6 79.7 25 29.8

Table 5. Analysis of quantitative values of male flower development of Japanese cedar among 6 cities with

different latitude in 1998 ~ 2000.

. . 1998 1999 2000
Gty Ll Observation  Prediction  Observation  Prediction  Observation  Prediction
Chizu 35.27 2.417 1.82 2.24 1.84 3.17 3.84
Kaibara 35.13 2.84 2.69 2.98 2.53 4.21 4.71
Ichinomiya 35.10 1.33 1.49 1.96 2.79 5.56 3.70
Sanda 34.90 4.36 2.71 2.20 1.83 6.62 4.05
Gojyo 34.317 3.85 4.78 3.06 4.08 4.01 4.52
Nakaheji 33.71 4.57 0.10 4.71 3.59 5.26 3.88

F fid : 301.007 P =0.003
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Fig.1. Error ratio of predictions and revisions for quantitative

values of male flower development of Japanese cedar.

The predicted values by equation 1 using precipitation and

maximum temperature for 15days after the end of rainy season.

The revised values by equation 2 using in the years when the

rainy season was late.
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Fig.2. Quantitative values of male flower development of
Japanese cedar and latitude at 6 cities in Kinki area in 1998 ~
2000.
Qv : quantitative values of male flower development
La : latitude
UEDSFE AR % TR B b R E IRDIRTIC I 5 1o &% B2 FPNEEEMEOEERT L (Fig. 2) &
Zont., i, ZEERTOFEE, BRHTEZD A, HEOSVETE HE, —ZTRmE LML -
10 HEo%X&R (P <0.01) #515 HRE (P <0.05) & M, FREMEV=MH, HfE OB TEmEOEK
DRESBLIIEE, MRWPTPE 2 5IHEL, Ehpote. NS 6 THITOELEDOEF & EE ORG%
(e bpsnlgE s i< 73 0, fE- T, fEEFEML hHDHEHPEARE r=—-079%, P<01Th-7. =
RS R 5 C ERRIE LTV S Mt & 0 D UBEEDMEW 21 T, BESENZ L
Fig. LicFHKic B8 2 7zl 1 o0& EE ]’(“H Dk i?ﬂllﬁf‘;?sﬁﬁﬁﬂ'\]’ﬁﬁl:&é7‘:295 EEZ o, =H
AR (CFRME—ERE) + FRE X 100) %KL 7. Zhr< b T DE R D GG L EEOBERE S 5 L1
'"J Hldthic s 5 FRIE 1 Ik 2 EERO FilllEO M Bé]f:fu’%ll =—0951, P<0.05 &MLk &
AR IMNHTPEVWETRE B >, Z 2 THEN FafEP FEOX L D EEOENSEERICHEL,
W D3 WAER O T IR 2 THIIET 5 & FillHED % JEAME W & 1 iR DEREI D E <, OB R
IINES LT 51 FIREDDIW T EERIRLTO T, - THREE, ?S 5
Frszic s 5 Pl 1 ’C 1998 fE D i & 7 D ] (SRR I, s O MR E A I S s g g, A
AoFEREETFMT 2 E, HEGREr=0811, MLt D EEE A2 A & LTRSS & V)*ﬁ!f{@r%
P <0.001 &7 0, -T’?ﬂlJfLéi& F I D 2 O FEHE 13 WEIEROHEEMSAJREL BEX S
0.06 & O ERHES D FMITED - 72, FHzilito
TH11~20 HE TORZATF» S 75 6B LR TR £ E0]
FEPF T 2V, 1998 F 0T & T o EHoEFAL
mAERNYT 5 &, EillEEOMBAFRE r=10.648, P Fa I nE T 2 FORIEMED R ZOR
<0.01 TFRIME & EREDZEDOFIEER 0.13 & FEil PEMIC L OFES nz) eI LTEL. A
a2 <, AE L DBEAEWUMERN L, 2ok, i TR B i 2 5 EERE L SR T — v %
MR ZROKEEM VS & TTRE 3 L L7 MW, EHibs J/J_UD%(R'K%{’FUJZL?: Co)%iﬂﬂﬂi’i’

1998 ~ 20004F 1 MEAEFE TER 2 Bl © & 72 6 ThilTIc ok 1 FRIOEERRELLAR T — 21tk b



2 HEAERT M & WS o W5 .

IEL, TS olEEARFRNCER T 5 alget
MG LT

2 F OUEEE LRI MR o 15 B o B KE
LIERES RO RELFEST LD, @FLHIc
RS W TR AR (FRINL). UL, i
A DS WERIE TR OBRENRKE K B - 70,
KRR FICHTES bR & MR B A THRIE L
e (FRRX2). Tbb, LEOHRFTHL (7
A10H) »oXVvicERT A2 LT, BIELTFR
RAEFAT A EMAJEEE 13 - 12,

TR 1 ZHAVT 1998 For&ELIROELEET
AL kEER, FHME & SERIEO S E o 203 0.05 &
INS Do 7z, 3 EEEEE L TR L 2o r s 6 THIT OB AE
BEOTRITREESSVEY, AE —=FcoTFilE
FEAMECEM LA, BEMSMEVW=H, Ak gl
BOFHEEEMEDERIKRE M7, bbb, T
W OEMRIBESECF EERZLSDELC, &
bZVEBITH > 7. (E-T, SSICHEOKRFICE
ARIEZITO T &Itk D, FHEOEmVITESEoEL
=PRI EREE EZ SN,

X 23

(1) FHEME - BFERIIK « HEAT 0 2 BB 2ED
REAEOFR. 7L oF— 29, 780-785,
(1980).

(2) /NSEIRE « JEEG « W L HESE - SHSATSAR - RS
AR © 2 FIEEE LIRS S OISR ER 7RG
BEIC & 2TREGFRECT . HER 103, 742-
747 (2000).

(3) kg - FHFE - fIEET  EEKE, 2K
H RN O e 508 W 7o 2 F Z2h RIS TR
B DTG BB % st & ILBiIc s
JAEB). T LIavFE— 46, 489-495, (1997).

(4) fEEEAN A ED 2 FHicB Y 21t 0L
BB 208 (1) — & 2 FHOETER
W, Ik AEEE 0 ER R UELICEES
BT VT —, BECKEFER 19, 67-113
(1990).

(5) HEHEA © HEM o EF ML B LD 7 3
AL FaL—va v, WEYIOILFEIEE 1,
148-156 (1993).

(6) /NFIRE « A« 8 « BEiR - W EHES
TG IC BT 52 ¥ « b/ +OEHFIEKFE
K RIET KRR F 0. {EEE 45, 141-147
(1999).

(7)) 8K o7y « NEFRE . 2 FEM ORI
Filllic B e L O RRET. (EkEE 46,
125-132 (2000).

(8) /NAFIRE, fih: EEEO X FIEBHE. KEEREK
R &ERAHEEE 31, 69-72 (1988).

(9) /WNAFIRE - R OB, MR & ik
+ v % — pp.25-58 (1995).

(10) ERFX : Erx oZREH Tics T2 201k
FofboE G\, BRR2ERE 65, 335-338 (1983).

(11) FAiEREER - SRR SR —2 R & Be.
KA pp229-236 (1978).

(12) #HLER] © 2 FAEHORE T AEDC-T. 7
LV ¥ —OFER 16, 26-30 (1996).




B 7L F—EERO=XER (KLrH. iR, SFH) ZHET D,
FHCRBAICKIL TIA.3% D ERZRUT,

W BHEMZCIIUB0.6%DERZRUT .

B REBERE(ED RER. D, RIEEFE. 28R 22 HE
T (SRS EFEZNET Do

WA HT BIRNAEREZRYSVERAERIRT 3,
(in vitro. BB YNE)

B RTFROCANIIVEDEETZAIWATFAI—5—PIL-6 RV
IL-BDEE - wEEEHMHIVER (in vitro) JIFERERDiE M (in vitro)- BEE
(BILEBYRE)MEER. Y=V QB8 HE /ERA (in vitro) &
9%,

W ASREFICELTEIERORIRRII6.1%(1,746%1528161) THD,
ZDELBEERIFIES (11.69%). B2 (1.5%) FTHolo Fic,
FHBRFREEERQALT(GPT) £53.5%(1.5366155461) . AST
(GOT) E£52.09(1,5386143161) FTH o7

[TILA ( d):u\%(uli}.xgl/gla\bé)]
AEIDAE 2 ENUBBUE DR EREDHDEE

PLDOvD:2°

Allelock Tablets 1&§EEAT/\YY >V %HE| 2.5mg-5mgiE

' . HHEFEFET (R 4E)

'...‘ mAFEEIFERAINSH

KYOWA REHTRHEXKFRTI-6-1
EHR—L_R—C TR
http : //iyaku.kyowa.co.jp/

(3h&E - IR] —

LI — MBS gﬁﬁx&.ﬁ%uﬁbhr(m
BERG FED  BUSHERFENE. B MERE, 252 MR
(RiL-RE]

WE ALK EEEAO/NYY Y ELThHRAFA RO
PAIRAEID | HeER R 5 92,
HE FERCEDEEIRRY Do

[EA LDFR] —
14 1ﬁ§§‘sz5(/ij)*%Lli”ﬁElJn—??%‘_t)
1) EhE : it d BEFNHHD.]

P)iEmE e Hl‘él/\@}QI‘JJ@I Al
3) BFtaE DHDESE IR EN BT 2BENHBB.]
2. EELEANER
DIERZERE T ZENHDO T AFIES D BHECIEE B ED
FIRFBIRZ DB DIBECIERSELNSST9E
g ST
O) RIAR T OA R E R TNWDEBET, KRR SICEDRAT
O N 7ZE IS EICIE 9SSR T THRA
3 AFNDHEABICEOIN R HEHNIEWEEIC(E
[CHOIEDIREUEWEDISERT D&,
BIER
HGRIRFIZd3 U\ T, 1, 74681 R, BIEFE OFEIRGIILL81 41 (FEBZH16.
%) T. 3B TdHh ol THBIEAIFIR R 2034 (11.6%) . B2
I%e7M4 (1.69) . L1581 114 (0.6%) . f2dm 1 (0.5%) % Tdroize
Fl-ELMRARBR R ERESALT (GPT) £53.5% (5471 536) .
AST(GOT) £52.0% (31/1.538) % Tdrolo
TROIDHERMFRANEOONEIENGHDD T, HEE 5

w

[EFAN oD HILIAGE (TR - PREREE O G AL
#fIDT ¢
 [S%ME] 05—0%iE 05%F0
_ ARSORE .
bt thadl 5% (BRI TR E) |
] [k
{50 Bk 08 98 % - BE R, $HF
T R W UUNE G
& -
s B IEARAREE | B, T, A%
RILRR CIAR- S0
AST(GOT),ALT | EUILEVYD L5
B R (GPT), »-GTP,
7 LDHAI-PDLS 7 B
: H Mk, [k,
m & BHROES | UY/GOED
—— PRI, W&EM& BdoL 7=,
Z0f IIH ;;:J LZ70—)b | KERA R,
bz RIS
) CDES IR A %b*)ﬂk}a?%ls.[a* 5 ARPIEE DTS,
4. EHBEADERS

Sl CEEIPEEEME TLUTWDIENEL
PYPILDTARBRN DR GZFRIAT D/HEE
LA SRS I DL,
5. 1EIR . R BIAREAN DR S
N 1EE X SIERU WOV DATBEE D H D IR A LI AT E DB
DB EZ EOD SN DISEICOHES T DL,
(R DIRSICE T DL MHEHETIL TL VL,
DEAPORACESTDIILERIF PCESFIRETD
IGECIHEZEPIESE D &, [ISRER (SVN) TH
/\UD@U&ULJJ’F SOREIBIMNHIAHE SN TS, ]
/J\E%’\U)&'—:T
R AE R RS ¥ FLIR R IFNRBITH T DR M
i JbZL\/JL\(U’ (J%*'A/J\/&L\)o
1. BRRRERRICRIET R
AHNDIRE S, T LI RARRSZEINSIL . 77 LIS DEs:
[CXEENT DT, P UV EAR MR EZ R DREIEA
AR5 U S,
8. @A LDER
Kﬁﬂ'ﬁ'&ﬁﬂ%
PTPEHRDZEAILPTPY —hSIDHU CTHREY 85150
9T, IPTPJ NDRRERICLD B A B R E
RIAU, BICIEZ A 2 S U CHthsla X F DO E B & HHE%
FEITBDIENRETNTLD,]
DR
FRERIFASH TERAE WD AANE S RIS HIBIEDFEREH
HONIFEGIARE SN TS,

B ERIAFEE L
EHOIREZRE

w

* EDMPEFR SRS RA S A TS RRIEE N,

01.02.




