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Fig. 6. Shatterproof mutant of Arabidopsis thaliana (L.). A, Wild
type plant (Columbia); B, shatterproof mutant.
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1. FASREBRERHB O ATLOEEY
1.1 FAERREDHBF X TLE AL F H B,
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I%@E%?i I?»ﬁ—i%mﬁﬁ%éﬁ YA
FEFFASRITIEV AT LA WET D 2 L BLEI
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W% CELSS & M5 (Fig. 1). CELSS{Zclosed ecological
life support system ¥ 7213 controlled ecological life
support system DIEFETH 0, PAGAERERAEMMER R
TLEMEIND. REOAARITEBZTTRICT 5720
(CIXCELSS ##84E L, PASHE, BREOH\VWHER Y
AT LB THI L NEEITRS.
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Fig. 1. Material circulations in a closed ecological life support
system in space.
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FATHEDEFIRT2RBEEZITORE, EHOR
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WREHRTA ROFEABEZ 2mULOERTEY Z LIk
DI EMAEECLFEMOEE TR OBREHELER
THIEILRA.

FHEMITIZTEZE (KEIZ6~9kPa) THHD,
PERIE % HhER D 2 D 101 kPa (1 RE) (CHERET 5
DI, MEDOBRVWREEOBEN - HBENERINS.
bbAAREEL | [IEIZTEERER VD, EiTHED
BRZDOERD THHERHAAZEENA L Tixnie
W, BBERDIZCOHAL O HTATHY, ZOEHSE
I$# 21 kPa THD. T D2 RDICKEREMATZH
23 kPa DRFEDZERTHITELTH LWL, REMENT R
(HePAr) TEREZHRELTHLEDLRY. AXHHED
EATRLLABEDHTBERLRbHD. T TEEDL
HEET CTHEDEREETIRAEIToTVA.H ThiZ
FHE, 0.5~02RETH, COH R, O H AR, KER
ZEEICHERTIUE, EYAEEIIFRETHS (Fig. 2).
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Mhb, EEROXZ RNV —2 KBEANOEESSZ
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Fig. 2. Spinach growth under various total pressures. (cultiva-
tion period: 10 d)
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EAFREIC R D2 LRV, £ TEH HIZLED % A
WTEBERRH R A HIE T DM ERICER D HA TN DD
HARFHICBWTHEDEZ TR T IO ORKORE
BERTHD. kKB (037g) ®AE (1/6g) TIHEEN
PHEETHOT, HETRBEINZRBROME « BERO
EABIIERARETHSD. Lol lg Dt IES
DREEIPRLDED, IEIERMENLELS LT
INBDH, ISS TEMEINDENEDEFEORE %
RARBICERY ANDZ EBRAIRTHD. £ISS7H7E
KEWT, BENZ20001gOBTAETE S ATENE
BEAALTAERCATENDY I 2b—ya VERLME
259,
22 FHIHEMIGE ATXREEHIHL VS TH
EFZHEULEAD M. ZRICLVIBIRE, COTABREL
I L2ZNT, KBXORDLYICATHRER, 15
OROVICHBEEERAVTHETINATI7RBETH
5. BARZIZORHFOMETIIHADO Ny S I 72X TH
5. ZOEEEIBREHEORBEZ T RVIZDEESE
ELRTV, FHRET CTATTIORENR g
HMzEETE 5, TEOBERPIEREDKT 2 .08 T
DULENRRNEVNI XY v bBHB. £, B B -
RO RNy PZEALRLTWVEEZ LT
. BELLTHDE, BATZIAXF—a R MREL TR
EAMEMED TR DR E RN 2. L UEEE
BiffiE% < o, EEMICIIERE, %R B4,
AEH, BRRETTHILINTWS. FHIZBITSE
WAERRITE SICATAREY TEOFEHERIZLS T
HAH9.
23 EMECLLERIEEE 2 REEH/CEL T, b
SRANTABRTHERERAZFET T 2 DIEIBRIE N
D, RBIZEANICIRAED»OEIRTHZ LR35,
HAZHBRIZTHBRGE, BE2HIET 513 BHRM
Thd. ez, AFIADBEET 2 CO A% O H
ANBEHT BT 60 O TRERE T LIS LS
LTS, bHAABITRBEIZLRS. LiL, £<
DAL, BEPVERRDIBRAEFBEFERY. TN T
BREZRAEY TEN»R D L LT, LERBEEEIX
EDL BWIRBDEAI N?  LARIEE 68 To -5
BHYTH, 4AX, &%, V¥ A4 E, ¥4X, TFurhE
A, VIR, R LY UDTERERSE, TRVF—,
LRy, RE, FBEREZIVENAT VRIS ETR
HREDENELND (Table 1) . 1EMDEE & BHREI
ROFYTURBBEILRD. INbLOEME ATHE
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Y TH BN TR FELHERETRETS20
i, AMIAHED, FEMEELT35~55 m? DS
BAMEZRD (Table 2). ZOEDHEMIZCO: & O, D
HAZHBZIZ T+ TH D, BIRIFIIL RN RERD
T, 2BOHERTEHI4mOERBHIVEARMIADBE
ETVWNTBZ LIRS,

3. RFIXRER

A% &te CELSS OEIFEER & L TiE, 1990 FRAT
YT Thi-e 7 O BIOS-3, XET U Y FHHD A
FAT 2T 2NELTHD. WEE, —EHFAMIR

PICHEFE L, M2 E5E LBRBREDEEELRA D R
—HLTWADR, tMORTRRERENDHS. BIEIE
FHISHEZRE LEATHRERRZTHY, BEELT
VEE/NBOWMTE L AP LR INIZTHo T,
BFIIHEROARRICESIT DI, HBEFALT
SEEBORR DR ER T, SROWYE, FE, ML
Wa AR STV,

FHIEAIALEERIAMEHNOIENBENTHD
2%, WY, VEEKBOAYREITE AN TR
DHFEER D Z LD THAD. BIE, BATYH (¥)
BERERINEAT (FERRASy FTH) MR ERE

Table 1. Proposed crop selection and nutrient content of the crops.

Weight® Energy Protein Fat Calcium Vitamin C

(®) (keal) ®) (®) (mg) (mg)
Target 2 2700 85 85 600 50.0
Rice 200 702 15 20 0.0
Wheat 200 666 21 48 0.0
Potato 150 483 3 8 34.5
Soybean 100 417 35 19 240 0.0
Peanut 80 449 20 38 40 0.0
Lettuce 40 5 1 20 5.2
Spinach 40 10 1 22 26.0
Total 810 2732 96 69 398 65.7

a Nutritional requirements for the daily diet of an adult crew member based on Standard Tables of Food

Composition in Japan, 4th edition, 1990.

b The value represents the stored weight for rice, wheat, potato, soybean, and peanut and the fresh weight

for lettuce and spinach.

Table 2. Crop productivity and growing area used in the simulation.

Crop Growing period? Yieldb Productivity ~ Requirement for a crew member
Weight? Area
(d) (g m?) (gm=2d™) (gd™) (m?)
Rice 100 1500 15.0 200 13.3
Wheat 80 1500 18.8 200 10.7
Potato 110 1800 16.4 150 9.2
Soybean 100 1000 10.0 100 10.0
Peanut 100 800 8.0 80 10.0
Lettuce 20 4000 200.0 40 0.2
Spinach 20 4000 200.0 40 0.2
Total 53.6

a Days from transplant to final harvest.

b The value represents the stored weight for rice, wheat, potato, soybean, and peanut and the fresh weight

for lettuce and spinach.
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HHEPTHD. ZI T, BEMER, EDREER F
B EWBEALFNRYERR VAT ABKIENRLTE
D, BHROMENKERE LK bEHMOMASHER
BITOZENTE S, 2005FITITARB LA, ¥XEEER
LU E AN ERPBRBEINDTFETH B.
KED NASA TIIAE R E~DREHAEARITEZIBEL
7z advanced life support project Z BB L T\ 5. Va3~
VUAR=REVF—BEIZRY, 2 LX) —F &
VH—E T RT 4 AR—R B E—LERIT, EHITE
RFREEEHE L THERREEZITo TS, Yavr v
AR— 24 & —TiE BIO-Plex &\ 9 CELSS EiFES
MR & RRP Th 5.9 HpHksE, WEAENLHERER
VAT h, BT EOEMERBEL TS, 4%5
FEMT, WEBRV AT LOMERR, BIUHEDEA
MEZEDRHHOEEEREZTOTETHS.
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LA RERFIECREMBEOMEICLIGHATESTHA
O, FHTHEDEZE CAHREL, WY LREDCEFRLR
BTEMICE BT, —RIBE L BEbh 3 FHERE»
BECHIE L, BBRETREZANET I LV IMET
Hy, SHOBEPHPHFEEINTNS
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