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YOICHI MIYAZAWA and HIROSHI HAGIHARA
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(Received August 12, 1975)

The methods of cultivation of Senburi-plant are not made clear yet. As one of the
difficulties of cultivation is concerned with seed germination, authors studied the effects of
soil moisture and amount of light on the germinability of seeds, using various nets which
have different degrees of light-inter-ception. Germination test carried out in 1973 and 1974.
Seeds were sown on the beds covered with above-mentioned nets in the shape of tunnels.

The germinating ability of old seeds were tested, too.

Tunnel covering of nets could prevent the penetration of light and wind into the seed
bed, and then, soil moisture were held in stable conditions. Covering with Kurare-victoria
lawn Black No. 600 and Daionet Black No. 600 of which the rates of light-interception were
50% and 50% respectively, were most suitable for the seed germination.

When the rates of light-interception were higher than above, the germination percentages
were worse and seeds germinated slowly, according to the low temperature of soil which
occurred by the lack of the light, in spite of abundance of soil moisture.

The plots of no cover and covering with Kurare-victoria lown White No.300 of which
the rate of light-interception was 23% showed the worst germination, soil moisture being
unstable.

Seeds stored in the natural seasoning did not germinate- at all next year. But, some of
seeds sown in the soil which did not germinate in the 1 st year germinated next year.
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LU DAEBICHFERRE Th -, HICZNHELTBOSKERTELRLOTHS LHREL T 3.

TR HOIEIT D & O F LIRS U RS0 RIERMLF BAMOBREIGE ST 5720, BEREZELROR
BAZRED LA+ BIVHR Y hO M RAMEEET > T, HEKRSORENEZREELFAL L, 1973~1974 T
ZORFRE GCICEBTRELR. ZOREEDO TRIFLFENE b,

FETE L ZORFICOVTLETRIA Lo T THRET 5.

® B A &
REEEMIGETOWEIIRO LB TH 5.
Mg EEFRAEARALEHR T R
HHFR 138°22/, JbiE 36°19', HEE 660 m

HuEL SEPR, SRR S O ERERM

Tt EEACEEERE, dEEEL, pH 4.2 (KC)

R[E FEHRIE 11°C, F£HykE 960 mm

MFES5HOH, MIEI0ATH

1. RIFHER

a) 1973 FEICH T B3R

EEF AL ARHALEBAT IR © B A0 5 197248 11 AERAEL, MRS & TRERIC AL TENICHEIRITR L 7.8
FEiR L.

19734E3 H 31 H, Fig. 1 iZ/RL7ZEEDOKIC m2 MY 1g o TFEFBEL /2. FTLFEERT 48 FFHIKICRIE L
b ok m? ¥y 20 oOKZBALT, VIR TKRECHESCHEE L. BERIBELITLT, KEichEr—&
Wiz, &6 Fig L ITRLZX S CEME 2379 AR~ LT v xVvOFMEIEY, TABLE T [ZRL7ZA
BOH LAY+ BIRRy b b rxlE L.

b) 1974 FEICH T B HER

WY, HAREOL YT VREEEN OB T ETEHA TS A 1 BIBE L2, BmIREicd s ORI
EHEDPo-1-DT, BELS VX7 ) 0BELRR .

LTFX LT ) OBTEIMKERED SO YRBRE THEL T 1973 E 11 JlcBEL, HBEN: RSBt ANh T
BNICERETR L 72, 197446 B 13 A, RIEELRIUGECHEEL, TABLE IL IR UIEHERED b VR VEE
BT - 7.
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Fig. 1. The Structure of Bed

TaABLE 1. Experiment Plots and Sorts of Nets for Light-Interception

Experiment Plot Sort of Nets Rate of Light-interception

1 Kurare kanreisha white £ 300 23.0%

2 Kurare kanreisha Black  # 600 50.0

3 Daionet Black # 600 50.0~55.0

4 YM net Black % 800 55.0

5 YM net Black # 1,300 85.7

6 Control —
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TABLE II. Experiment Plots and Sorts of Nets for Light-Interception

Experiment Plot Sort of Nets Rate of Light-interception
7 Kurare kanreisha White  # 300 23.0%
Kurare kanreisha Black % 600 50.0
Daionet Black 600 50.0~55.0
10 Daionet Black  § 810 60.0~62.0
11 Daionet Black # 1,000 70.0~75.0
12 Daionet Black # 1,200 80.0~85.0
13 Control —

2. BT EZORIFR

BB R ARSI R 0 B Al & 1972 62 11 AR L, SREIFREC X » THA ST % 1974 F4
A6 B L. £FAUHHITI973 411 ARMEL TR TR LB T2 RRICFREL 2.
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1. RFHER
a) 1973 FEICHB T B3HKER
1. & 3
HEHHE 50% DT T vh LAYy DR 600 RAEFENRIFT, RWVT 50~55% DFA A%y NOER 600K TH
Y, T DELEENEL ABICONFEFILCCENNOEL LS. BHER IS HEEFET, 77vhvrrAy
+ DHE 300 KiZPRRB TH - 7.
2. Ti##Eks
HR~HERT 1em 2B 318Kk S 00T, SEEBRKIIREC XD KE BT 203886 ARS DAL/
SREEMNAL, EBEROBCRIE ELEKGOREES S ELETE H.
3. LiEEE
T Sem TR 2 TRWEEIX, 77 Lvh A Ve OHE 300 KIZEHRER LD bEH - 720, EBEROE D
DIE EIREIK L 722 B3R EEE & BKEE 0wz v,
4. B E
b RNVAORELENCEORE L F—0fEmEZ R L, BEROECL 0 EREXR 5.

TABLE III. Begining Date and Number of Germination

Experiment Plot Begining Date Number of Germination*
1 May 8 105.0
2 ” 8 276.0
3 " 9 214.0
4 ” 10 153.5
5 " 10 118.5
6 — _—

*) Note; per 30Xx30cm.
Average of two areas of experiments.
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TABLE IV. Changes of Soil Moisture (Moisture capacity %)

‘ Exp. data April May

Experiment Plot 11 12 13 14 15 16 24

1 56.0 46.9 49.4 43.6 36.6 15.4 10.7
2 57.0 52.3 53.7 47.1 44.9 29.4 13.0
3 55.8 52.1 51.6 47.9 44.7 36.6 27.4
4 50.4 47.5 47.9 46.3 43.4 43 .4 36.0
5 53.5 52.7 52.9 50.2 47.5 42.2 35.2
6 56.4 44.7 46.5 34.2 22.8 8.4 6.2
f c c
Weather w® e . f f . f f
c T r
Precipitation (mm) 1.8 24.1

%) f=fair » c=cloudy « r=rainy

Note; soil moisture were measured between Soil Surface and 1cm below soil surface.
April 12, examination were begun after rain.
April 15, examination were held before rain.
(measure time a. m9).

TABLE V. Changes of Soil Temperatures (°C)

\»r\\\\\?ip. date April

Experiment Plg)f\“\ 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

13.0 15.9 7.9 9.5 7.6 8.5 9.5 8.4 10.8 13.1 11.5 10.2 11.7 12.2 13.0 16.3 9.5
11.7 14.7 7.1 7.9 7.1 7.8 9.3 7.6 9.4 11.8 10.0 10.0 10.3 11.7 11.8 14.9 9.3
9.7 13.9 5.7 6.1 5.8 7.0 8.5 6.0 7.2 9.8 8.5 9.2 8.6 10.7 10.0 13.3 8.1
10.3 13.7 5.8 5.5 6.0 7.0 8.8 5.4 6.0 9.3 8.0 9.3 8.3 10.6 9.6 12.7 8.1
8.4 12.1 5.5 5.1 5.7 6.3 8.2 3.8 5.1 9.2 8.0 9.3 8.0 10.3 9.7 11.9 3.1
11.8 15.7 6.9 8.3 6.6 7.6 9.2 7.3 10.0 12.4 10.5 9.9 10.5 11.3 12.7 15.7 8.5

[erIENS) BNV

f c c r ¢ f r c
Weather k. . f £ - c . . f J c . f c f . c
c T r c f c f r

%) f=fair, c=cloudy, r=rainy
Note; at 5cm below soil surface. Measured at a.m 9.

TaBLE VI. Changes of Maximam Temperatures (at 5cm below soil surface. °C)

WA il
pri v
Experiment Plot 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

24.0 16.9 18.6 17.5 8.5 12.8 14.0 18.2 20.7 18.0 11.0 17.6 22.0 13.0 24.1 23.2 18.9
21.7 15.6 16.3 15.4 7.8 11.7 12.8 15.7 18.4 16.3 14.4 16.0 19.8 12.4 22.6 21.3 18.2
19.1 14.4 14.0 12.9 7.0 10.7 12.0 10.5 15.6 14.0 12.5 14.5 17.5 11.3 20.2 19.5 16.4
17.0 14.0 12.2 11.5 7.0 10.5 11.5 11.6 13.3 12.7 11.8 13.5 15.3 11.4 17.5 17.2 13.5
14.2 13.5 9.0 10.0 6.3 9.0 10.8 9.5 12.3 12.3 11.0 12.3 14.2 11.0 16.7 16.8 12.0
23.6 16.4 17.2 17.1 7.6 11.3 13.8 16.7 19.8 17.6 11.2 16.5 20.8 12.7 24.7 22.2 18.0

D O s WD =
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TABLE VII. Changes of Minimum Temperatures (at 5 cm below soil surface °C)

Exp. date :
, April
Experiment Plot 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

1 10.8 12.3 5.3 4.4 6.1 4.7 8.4 4.6 5.3 9.7 7.2 6.4 6.5 10.7 7.9 10.8 8.7
2 1.2 12.3 5.8 4.5 6.2 5.0 8.5 4.9 5.3 8.9 7.3 9.1 6.7 10.7 8.3 10.9 9.2
3 85 11.0 4.5 3.1 4.6 4.1 7.3 3.8 3.8 7.4 5.8 5.5 5.5 9.1 7.0 9.5 8.7
4 8.5 10.5 5.0 3.4 4.8 4.7 7.2 4.2 4.9 6.0 6.2 6.0 6.0 8.3 7.6 9.3 8.2
5 7.0 9.6 55 3.7 5.3 5.0 6.9 5.0 4.8 6.8 6.8 6.5 6.6 8.6 8.0 10.0 10.0
6 9.6 12.7 4.7 2.8 5.6 4.0 8.5 3.8 3.8 8.6 6.2 5.7 5.3 10.2 8.7 10.7 8.5

TABLE VIII. Daily Changes of Illumination (K Lux)

~—~___ Measure time A m P m

Exp;;;;;;\ﬁﬂi\\\\ 8 9 10 11 12 1 2 3 4 5

31.0  43.0 61.0 68.0 71.0 69.0 57.0 38.0 27.0 10.8

21.0 36.0 51.0 61.0 63.0 57.0 41.0 34.0 19.4 6.5
14.0  29.0 42,0 44.0 50.0 47.0 38.0 23.0 15.5 5.3
6.0 11.8 21.3 27.0 27.0 25.0 13.8 11.5 55 2.3
2.8 87 121 20.1 26.0 22.0 13.3 9.2 4.1 1.3

46.0 68.0 93.0 101.0 108.0 106.0 93.0 64.0 46.0 16.2

Note; . Measure day; May 25.
Weather ; Fair

Y T W N

b) 1974 F(Z BT BHER
1. % 3
BIEDRBRAER L FIRRENE 50% D7 FLh A ve DBE0REND » & bEFT, RCT 50~55% 041
A%y POEBGOR, 751 hHriA L+ H300XDIETH - 7~
IR 50~55% FEEL L GERRIE D DI ERIFIEL 71 - 7

2. kS
IR L UK Sy L OBMRIIAIEE ORER L& FLERTH » /2.
3. HiEERE

B L R & OBMRIEETEE ORERE L IBERCERE RS LARS, BIEIZZ T v i v LA v e O 300 [XH3E
PR LV Eh - 720%, AEEIZ IBCBI) 2 HERE S L ORSEE T EIENE D - 7.

TABLE IX. Begining Date and Number of Germination

Experiment Plot Begining Date Number of germination®

7 June 28 93.0

7 28 103.0
9 ” 28 100.5
10 ” 28 87.5
11 ”" 28 67.0
12 " 29 67.5
13 July 3 25.0

*)  per.10X10 cm.
Average of two areas of experiments.
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TABLE X. Changes of Soil Moisture (moisture capacity %)

“‘\@. date May
Experiment Plot ~. 16

17 18 19 20 21 22 23

Aug.
24 25 20

7 57.6 51.9 44 .9 41.6 34.8 38.9 39.7 66.5 56.2 48.4 15.4
8 58.6 53.1 47.3 42 .4 36.2 40.1 40.3 61.9 54.9 49.0 16.7
9 59.7 52.3 45.5 42.0 35.4 39.5 39.5 60.9 55.3 49.4 22.2
10 58.6 54.5 50.4 46.7 40.3 41.4 41.8 61.5 54.1 49.4 35.8
11 59.9 57.2 53.9 47.7 43.4 46.9 46.7 62.1 57.8 53.0 40.9
12 63.6 59.3 55.6 49.6 47.5 50.8 49.4 68.9 62.3 58.6 43.4
13 57.8 50.8 37.0 31.7 28.0 34.0 35.2 65.4 51.2 41.2 9.1
c c c
Weather * c f f f c . f f
T r f
Precipitation (mm) 0.3 18.4
*)  f=fair c=cloudy r=rainy
Note; Soil moisture were measured between soil surface and 1 cm below soil surface.
May 15, examination were began after rain.
May 20, 22 examination were held before rain,
(measure time a.m.,9)
TABLE XI. Changes of Soil Temperatures (°C)
E}ip date May
Experiment Ploi— 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
7 14.3 14.5 18.1 15.0 18.3 18.7 17.0 17.4 18.0 17.5 18.9 16.3 16.7 17.1 16.8 19.3 21.0
. 8 13.4 13.7 17.0 14.2 16.0 16.2 15.8 16.7 17.6 17.6 16.8 13.9 14.9 15.8 14.5 17.3 19.5
9 12.7 13.1 16.1 13.5 15.7 16.0 15.6 16.0 16.8 16.7 16.4 13.7 14.5 15.3 14.3 16.7 18.8
10 12.1 14.3 16.3 12.4 14.0 14.4 16.3 17.1 17.8 17.8 16.6 13.2 14.4 16.1 14.3 16.7 19.0
11 11.9 12.3 15.3 12.4 14.0 14.3 14.2 15.2 16.1 16.0 15.2 12.2 13.3 14.3 13.0 15.4 17.6
12 11.7 12.8 14.7 12.0 13.7 14.9 14.6 15.3 15.8 15.7 15.0 11.7 13.0 14.3 12.5 14.9 17.1
13 15.5 15.0 18.7 16.8 19.3’ 19.7 17.5 17.9 18.7 18.9 19.3 16.7 17.7 18.4 17.6 20.4 22.3
c c c c f f
Weather * { c f f f c . f f . f f f .
f r T f r c
*  f=fair, c=cloudy, r=rainy

(at 5 cm below soil

surface. Measured at A.m. 9)

Changes of Maximam Temperatures (at 5 cm below soil

surface °C)

5 16 17 18 19 20 21 22 23 24 25

26 27 28 29 30

TABLE XII.

-~ ___ Exp. date May
Experiment Plot 14
7 22.3

8 19.3

9 18.7

10 17.4

11 16.4

12 16.0

13 22.7

18.1 22.1 26.0 27.3 28.5 19.8 18.0 21.7 28.7 23.7 25.2
17.0 20.0 23.4 24.1 24.8 18.5 17.6 20.6 26.4 20.6 22.1
16.1 19.0 22.5 23.8 25.0 18.2 16.8 19.8 25.6 20.3 21.7
16.3 18.1 20.8 21.6 22.3 18.4 17.8 20.0 23.8 20.3 20.4
15.3 18.0 20.5 21.1 21.6 16.6 16.1 18.5 23.7 18.8 19.9
14.7 17.6 19.5 20.4 21.4 16.6 15.8 18.1 22.3 18.8 19.1
18.7 21.6 26.5 28.7 30.9 20.6 18.7 22.3 29.3 23.2 26.1

26.7 26.7 27.5 29.6 26.0
23.6 24.1 24.2 26.7 24.1
23.1 23.3 23.7 26.0 23.4
20.4 21.6 21.8 24.2 22.1
20.9 21.3 21.6 23.7 21.5
19.3 20.0 20.3 22.5 21.0
29.0 27.5 27.5 30.7 24.7
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TABLE XIII. Changes of Minimum Temperatures (at 5cm below soil surface °C)

' Exp. data May
Experiment Plot 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
7

9.0 14.8 11.6 10.3 11.9 12.6 13.3 14.1 14.3 14.6 15.2 10.3 11.5 12.7 11.3 13.7 15.9
9.8 11.5 10.7 9.1 10.9 11.6 12.2 13.4 13.7 14.2 12.5 9.2 10.5 11.7 10.4 12.8 15.1
9.2 11.1 10.3 8.4 9.7 10.511.3 12.7 13.5 13.8 11.8 8.9 9.9 10.8 9.2 11.9 14.3
10 9.1 10.9 10.5 8.7 10.9 11.1 11.2 12.9 13.5 13.8 12.0 9.2 10.1 10.7 9.5 11.8 14.3
11 9.511.2 11.0 9.1 11.3 11.4 11.5 13.1 13.6 14.0 12.2 9.5 10.3 11.0 10.0 12.1 14.4
12 9.7 11.3 11.0 9.4 11.8 11.8 11.8 13.3 13.7 14.1 12.56 9.0 10.1 11.2 10.3 12.3 14.6
13 10.4 12.3 10.5 9.0 10.7 11.7 12.7 13.4 13.8 14.2 12.1 8.5 10.2 11.7 9.7 12.6 15.1

2. BT EFORFES
1973 SEERB T D RIER52% 1Tkt L, 1972 FEOH CEFIZE S RKIFEL L7t h » 77

TABLE XIV. Age of Seeds of Senburi-Plant and their Germination
Energy Rate of Germination (%)

Exp. No Storage Period Number of Germanated Rate of Germination

2 Years 0 0
2 1 Years 52 52

Note; Average of two areas of experiments.

% £

1. F3FHER

U7 VBT 20, BEREIELEZ TR VO THETREREICH Y, £RFEE3ATa~4 AL
HEFET 2L 1V AMEETZOT, 2OMBFRERREBCS 2720, BEHHORESHBRREO L8k L
PHRIFICRT 2EEZERIC 5.

BERESD HEARSOREREHMET BRI A Y+ BI Ry PERACTR UAAEEL, R L RE T
FTHZ LI X - THEOWMBEEAFA T2 L3RS, ERREOFE LD EKRSFOREL KRBT 52, FHEFR
DEL BDDRNENDVEA BB EEL B, o Ty 7 VHEFORFICIINEH AR VEELTVBL0
LESNB.

1973 FEIZ BT 2B T, ERERKEBELEERLONT, TR T LI 1A ¥ v DHE 300 KOFKENEN S 72
Z ik, EEOKSBRLECHENPRERATHZ LD LEZ bR, FEEROE L OIF ERIEINENTZZ & HEEE
PERW=D EEL BR5.

1974 FIZ BT 2R TRFEEEFEN 6 ATH Y, [UELBE S BREOERICHERIIZ I, F2_BETOREN A
THF VTV THoZ ELFERL THFBRIEF Th - 72, EEHIFA A3 o b 1,200 KABMBORBRX LY 1 H
BED o T PSMIZENBD s, BEfEE 16 HCHIMHRE LY, EERBKICBCTOb T aR bEEFRA D
niz.

HECORE L FIFE, 8ok, TEHREE IR OREE L ERR R ENE R LTz

U7 VEFOREFIPLD i I, FREBRICAN TR E TENICHEB L2 b0l HELRY. £
B0 EE LB T2 L DS LT, BRETRBRCLZHEEZT 256, BFLAVZ L2REL T
5. Lrl, FRBICAVCIZETIL, L CHrLEETSET, LT 1974 F2 BTk 6 A 13 B % CTHREE
L72bDTh o THUHEHFEHR TV I, v U7 VETORFREOFE L, BFEAROEEL Y bRIFHROLEIK
5, RE, 20CERERFICHZI0LELOND.

Fiz, FHE TR - BUSIc L 59D 27 ) ofRicdkE+ 5 L vbivd Mycorrhizal fungus BEIZ OV T,
ARBRTEIELZELECTRREIT - 1208, EFRBIVAFTRIRFTh -2, LELINLOEER L TYH,
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PR U7 HERICHEEL Toedx &9 X2 TR b A TR,

V7 OBAMOBREIC OV TS 1, —MICEIT DR HgEEY & R L SR T O HL_ EREY 2 R4
LTebZEEHREL TS S HRAEEYICX Y TEKS ERBECHTGI S T b0EFxbohd. AR
ERCAT o 72 R ~ORIEIZ L 2B IR » hO b U8B, BAERICRT 2 HEED H 5 VI3 Ry 0%
T PEZLTVBLNDEVE LS.

2. BTH &L ZOHEF

BEEETZRBIOIN TERNOFICKE L TR, 2EBIEEFLEY

1974 E 2B 2 RFHFTHOL N L I, ATEDOKERE L7 b D2 BT ANENICIRE L 25Ha, BED6 A
PAE TERENND 52 EAREID BRI, FRUBIZBV TV 2ER LEEHE RS 20 TIRSE O
CEbLC. LALERLAZEFRLAT VXTI THSOT, w7 VBIFRLTLLELTH 5 Lidvak
V.

Eiot TV EFEEBRETA CERORBTCLIEL T2 L, 2HERCEFTIb0LH 5T LROHRE
TH LML - T2

1942 EEEREFOEBBIC X 2T F% 194384 4 A 12 BER 25 cm OFEESRIC 200 BiIFRE L7228, 33131943
1212.7%, 194412 10.3% & 2 DFEICb iz - THEF L. FRIFOEFFUEPET VIR OB L, 18
KA L VIEFOEENRIEEN B0, BEAREbRLEVEDLEZ LN

TABLE XV. Natural Seeding of Senburi-Plants and its Germination
Energy Rate of Germination (%)

up to spring 1943 up to spring 1944 Total

12.7 10.3 23.0

Note; The seeds used in experiments were harvested in autumn 1942.
Seeds were sown in April 12, 1943,

B AEETOCHID, KRERSHEIE & AR E 4L L TR0 7oz RS R BT = B0 IK,
EONZHBIE 2B £ LeMEREEE VT Va0, R MEYE/ MR ERRK, RERFEARAAE &
B, ESIA AT SR OBRICEFHOTERLET.
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