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Energy and Mass Balance of a Closed-type Transplant Production System (Part 2)
—Water Balance—

Katsumi OuYAMA, Keita YOSHINAGA and Toyoki KozAl
Faculty of Horticulture, Chiba University, Matsudo, Chiba 271-8510, Japan

Abstract

Water balance of the closed-type transplant production system with artificial lighting was
investigated. Sweetpotato (Ipomoea batatas (L.) Lam. cv. Beniazuma) plants were grown for 15
days at photosynthetic photon flux (PPF) on the tray surface of 100, 200 and 300 #mol m~2 s™! on
days 0-2, 3-11 and 12-14, air temperature of 30°C, CO, concentration of 1000 #mol mol ™, relative
humidity of 80/1009 (photoperiod/dark period)inside the system and photoperiod of 16 h d*.
Daily amounts of evapotranspirated and dehumidified water were increased with time due to
increases in evapotranspiration area and PPF. Daily amount of dehumidified water was 90-95
% of the sum of evapotranspirated and humidified water. The amounts of irrigated,
evapotranspirated, humidified and dehumidified water during the experiment were 49. 5, 36. 7,
24.3 and 55.9kg m™?, respectively. Water contents of plants and soil at the end of the
experiment were 1. 6 and 10. 8 kg m~?, respectively. Water utilization efficiency of the system
was 0. 93. These results show the amount of water use for transplant/plant production can be
decreased to 24% of the amount of irrigated and humidified water when dehumidified water was
reused for irrigation and humidification. Thus, the closed-type transplant production system
is suitable for minimizing the water use in transplant/plant production.

Keywords : dehumidification, evapotranspiration, humidification, irrigation, water utilization
efficiency of the system
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FASSEINGAEE S A 7 A MR R BT 2856, YA
7 AW TIRED B EER EYR, 5 L O E A
NEEDORBESDREERT ) DEHEE, »AK,
g, BREzEokd UL RARKOEEBITHORLS.
T, BRI LB Y AT LARIEOKEE DS Z DB 2
bhd, YAT ANOKRSBRE R EYEDOET ICHEYNC
FEIL, WS b 2 AERREERT 5720
X, YATFANB XU AT ARSI OKEE  TE
THEVLERHDL, INETE, AITHEETTOENVEE
HE AT OWE DR, KU E L HE A F O 7K
FHEHEICB LIZTREY R Y, ARG ZORUK
KEDOMOAERCEL TS hTER, Lirl, ¥
AT LB LUV AT AN OKEE, $RbbY A
F ADKINE IR LU -FIE R Bz kv, ), g
2 & DAY L 72k % s AR RIMB I BRI T 5 2 £ 8T
shiE, BSIEAREY X 7 A BT 2 EEERIC
Db LKEHAREPEHRT 2 2 L AETH S, INET
2y, YATANTERKBLIKE~NVTF 27 —F%F
WTEIY « BRET 2 FBE O TR STV 36,
BHSEBITEAEES A T AT, AZEIY - BRAET 32 &
XD, KEHEDOHRZ D TR, YATLA»E5D
PABOHIREZ D b7 od, 2RO Z, YAT LHNDOR
BEROFINCDERT 5 LEZ 505,

APFEEClE, TEVEERRRIC BT 2 ASFRIEERE Y X
FADKRERIEET 22 L2 HNE LT, RAFEL-H
ST A Y AT ANTY YV~ { k2 EE IV T,
1 HbH- 0 OEFKEE, MEH L2 MEE LT,
BE)B L UEFAREOWERICB U 2 EE (T, R
BE) 2FNT, 251, BRBL AR AKDIIEIZ
BERALEES L Ukd o BEOEDEERIC 1 b
BKERREB L Y X7 4 QK] FZhE % g L 7z,

MEELUHE

1. ftEm s & UERBRIESRG

g EY X, Y ~ A € (Ipomoea batatas (L.)Lam.,
BB N7 X)E L, XEREXETR
(Photosynthetic Photon Flux, BL'F, PPF), &i&, #
SR, CO. BE B X CHHEIRR2S, £Hh 2 h 100-300
pmol m~2 s, 30°C, 80%, 1000 zmol mol™* B X UF16h
d' OEETT16 BEER LYY <A @ik %,
EIREECHEMEWE0.1020.02g, ZEHE : 21
3E3.5em) YID o CHGEAR E L7z, 38X v A
B8k 7u bvA4, HEFRITEZEGH, 533(L)X
267(W)mm, w/ZFHE :100cm?, BLF, PvA)icknw

REE AREM(F 758 E, YU —BEER)) 2REL
TG R X7z, % 0%, ESRIEERES X5 A
HNOKIR, CO. BE, MHHEE B L UBHERHEE L
21 30°C, 1000 #mol mol-?, 80% B X 1816 h d-* I8k
EUT&MFC 15 HEER L7z, M3 0-2, 3-11
BLUI12-14 HED MV A H EicB 12 PPFiX, 21
24100, 200 3 & 0*300umol m~2 s CHE LT, 72
7L, WA F#2 5 8 118XV 4EH IR, X
WHOTIRB, PPF BELRZEZHFETCBT LA T LA
D CO, HHREE 2P 5701z, PPF 2 2B X 12
100, 200, 300 zmol m~2 s ¥ BYREICE B T2, HIEHK
THZ, ZhZThoPPFOREEZRE Lz, HEAMHY
#oEBEwEAE, 3,6 8 118X 13 HHEHDIHIAR
R IR (A-2:1.2g 7, B2:0.6g /7, C:0.1
g 'Y, HRLZZEEM) %2, ThThER» 52
7z,

2. FISHEHEAEL AT LOETE LU AT LADOE

EHIE S

AFFE T, BiHP LR UCHA#EAEEEY X T 4G
~2.1m(L) X1. 3m(W) X1.9m(H), WA : 4.6m?)
BRHWEZ, YATLAORHF, KBLUBHIZE, =¥
BB LUHERY 7V iz L OB S 3B SR
Rz, BASSEIAERES A T ADNEIIR, KOEEB
SO R ST DI BV 7 4 VAR E D BT, &
DY AT AZBREHAL THRVWEEG 0m(L) X1.5
m(W) X2.2m(H)) OFcHE L., PASHBEEERESY R
TARIIE, 5O VA BT 22 LDTE 2B
WE IBRRE L. SGHE LTAtBBEREREELT (FHF
32EX-W, RTEREZER) v, EX0FHIIC
SAHE LT, ERBELLTC, FEAZT7 I (AS22
CHR 8L U AO22CHR, (R ELE XA 7)) EHW
72, BEEORIES X CKRE X, BERY YV >
2RV, BEMAOXRIES L CEROREIE, K&t
7 4 WA (Silverlux, (B3 M) THE L. BEMOW
W77 2RELT, 02T LEXACHES ¥
7o, VAT AWOHDHRE OBEIE B & U % OFlEI i,
Ea—3IF4 A7y b (ba—3 74 100, (B BERE
T B & SELRIMES (D-505, ¥ —x A LEGFR)) %
iz, ¥ 27 AND CO, BEIZ, FRIABHR CO, o
HEHZFPY, BEELRER)) EHWTCHIEL, % O8E
% d Lic, ¥—%a > bha—7 (Greenkit 100, (k)
ESD #), k- ®#EAY 7 + v = 7 (DL-300, (kR
ESD&), "=V F N avya—3BLUEHRSR
(AB 31-02-1, (#)CKD) % % 2L & 1L F \» T 103050
pmol mol~" [ZHIfEI L 7z,
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BRGHAITAEREY A T AD T ANVF B X UWEINE (5 2 48)

3. FASHEVEI4RE S A F AIZBIT3KINE
BBV AERE Y AT A BT 5 KNFEIE, YATF AW
~NOEEZIEE T 5 &, EMHREEEOERERE(T),
TBE(H), BRI L2y 2T ARNEOKEEE
(V), BEANOAERKOBE - BHE(B) B X URiEE
D)YEn, ORD X cREINBFig. D). 2721,
VAT ANELKTOKOELBRIERLEZITENS Y,
ERE LTz,
T+H+V=D+B (1)

DAKRINTARI I, BRI LY Y RAT LARER

Ventilation (E) ‘

=

Hivapotran_piration M}

Air conditioner

N

Dehumzdlflcatmn D

Lamps

Humidification (HJ
Plants

gL 1 % N

Watcr content of plants (C,) "
‘Water content of soil (Cj Humzdzfzer

Irrigation (I)

Fig.1 Schematic diagram of water balance of the
closed-type transplant production system.
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g, H UL BERRBL v KEESh T
LEHITCIFE (FhEh, GBIV C)ESh,
I=T+Cp+Cs (2)

22T, DAKDBIZKDESE, TikbbEH» S0

KEASOPFHEIB I o E{RELE. EBEAOTH

PAKFE B ZIE, EEDS, 1999)90RHEOREL 2
DAKRFEDEZHONE, ZOREBERHLZENZ LEZ
5N35.

MBI T@QRLY, PAKE, MEES LB
&5 YA T ANSHEOKEXEDOIL, BIBE, B
~DOAEKORE - HHE, HEMES L UhoSkE
OMEZHELL 5,

I+H+V=D+B+Co+Cs (3)
AESLUEEHE

1. BhAKE, HHREE, MEES LUKREE
2% HED1BH70 0 AKEWDL)IE, »
AKET (M) BEUDAKEMID VA BEB LV

A OEREA 0. 14m?) » S EFE L 72,
— Mo:) (4)

722, WANUR0BEHO»AKRR, FHERI
EOVRDIz VA BLUBHOGERER (4. 5kg m2) B

It:;%{"(Mat

Table 1 Summary of variables and their meanings used in this paper

Variables Descriptions Unit Eq.*
A Planting area m? 4,5,7
B Amount of water absorbed by walls during experimental period kg m™2 1,3
C, Water content of plants at the end of measurement kg m™2 2,3,6,9
Cs Water content of substrate containing the trays at the end of measurement kg m=2 2,3,79
D Amount of dehumidified water during experimental period kg m™2 1, 38,9
Dy Dry weight per plant at the end of the experiment kg 6
Dy Dry weight per plant(propagule)at the start of the experiment kg 6
E Water utilization efficiency of the system — 9
Fy Fresh weight per plant at the end of the experiment kg 6,7
Fy Fresh weight per plant(propagule)at the start of the experiment kg 6
H Amount of humidified water during experimental period kg m™ 1,3,8,9
I Amount of irrigated water during experimental period kg m™? 2,3,809
I Daily amount of irrigated water on day t kg m™? 4
My, Tray weight after irrigation # days after planting kg 4,5
M, Tray weight before irrigation ¢ days after planting kg 4,5
M, Tray dry weight (including substrate dry weight) kg 7
M, Tray weight at the end of the experiment kg 7
P Planting density plants m=2 6
T Amount of evapotranspirated water during experimental period kg m=2 1,2
T Daily amount of evapotranspirated water on day t kg m™2 5
U Amount of water used in the system kg m™2 7
|4 Amount of water transfer by ventilation during experimental period kg m~2 1,3

*? Equation number used in the present paper
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X BB O EREOME P AKEIDO F VA EEE LT,
DXL VHEFELE, P ERE, BFTAVA(EB
4300 S, EESIUERT (BR)) 2 W T, HHHIBHKEcEH
HiE L7,

W2 U%IHEO 1B ORFEHRE(T) &, ¢
HEHODAKBDO PV A BR(M,) E t+1HED DA
7K (¢ B B OBEABKRE) O b v A4 BEE (Myn) 2 53K
DI IVABEOEEBS LIV N A HEELVEE L.
72720,
BEMEBRERLS 2RI ERELE,

Tt=—}4*’(Mat_Mbt+1) ( 5)

ExAUBtBEEOIHD Y OMBE(H) X,
WEED Y ¥ 7 CANTAKROBPES L v A4 O&FHE
BIVEELE, AU IHEO LDV OKRE
BD)IX, REAZ7aOFVvYAKDEBIU IV
A OEHERLVEE L. IBRDY 7 B L URE
Az7avoRvyKkoglk, AAVY VY (RINGBEE
0em®) ZAVTHE L. DAKBSL O A BEE
HIERC, FASEMEAEEY AT LD K7 % 30-60 45
Bz,

2. EMEE LU M1 DEKE

HERTROEMROEKE(C) 1, BIEHEME D
EHEYINE (F—F), ZYEREMED,~D), &
UERAEZREE (P - 271 plants m™2) S HEE L 7z,

Co=P-((Fr—Fs)—(Ds—Ds)) (6)

HEBHIAER B & R TRICER O 10 ko BTHEE b
UL i EME R L, EAER L OEYE R HIE L.
WYk OEKES L UZYEER, EFREEB430S,
BHEEERT (BR)) 2 Tl L.

HERTRO bV A OEKERE(C)E, WEKRTRO
M4 DEE(M), A BIUEMOERER(M,),
WEYHEDHEEE (FAB LU NV AEREL VHEEL.

o~ MmO ) (1)
3. BRIC & B AT LARSEIDKERRE

HRIC X B Y AT AWNSHEIOKERE I, TEDEEER
HOXRAERE, IEES L UBREROEEM, EYiks
F UMD EKEOHEEMEE D L1z, Q)Xo HEEL
Jo. 7P L, BASBEUEEAEES R T ADERAME =L
TANVATE>TWSE I L, BERIADKAERZOWR
HHHEBRERL D ZIEENSIW(B=0) &F 2z .

4. HEWERBSEICH P h B KFERE

BRIE U 727K % s A KRB R A 37 2 356 OYIE

BRI »b 2 KERE(U) X, Y AT ANERL

M4 EROEE LA CHEDGOEGED

KOE(PAKES X UINER) LREEOE L LTET
ZEkkl7.
U=I+H—-D (8)

BRI L 72K % 20 A KO MB I BRI L 2 WiB ST,
HEIHEBRIC b 5 KEREIR, YR 7 ANERL
TeKDER(PAKES L OINEE) TRIZ L &Lk,
5. S RT LDOKF AR

BB L 72K 2 EIY - HFIA T 28BE0 Y AT ADIKF]
AR (E) 1k, BBE, s X UEhoakE, B
LY AT ARCER L TKROE D AKES L UINE
)6, UTDXS CESE L.

ZZT, BRI L DY AT AANDKEERTONE
WS, G)RED I+H=D+CoH+Cs &2, YA F
ADKFAZIEIF 1 i 5, 5, BREL k% EI -
HARA Lo BE0Y AT ADANAREIL, D=
0 LTHEEL.

— i ix, ARFIEZIEIIEA R DT O e EET
S ERBIC L > THEBESINIKOETH BV EE
ENTWED, KBTI, “YAFALOKRFHEZE
LTZnEXAIL, TIbDET B,

E

B R

B0, 3,6, 8, 11 BLU1I3HHKBIS1H
bl O AKER, ThTh, 17.0, 4.8, 6.3, 4.7,
8.48 X 1f8.3kg m™ & 7 - 7z (Fig. 2). PPF % 100

20

Daily amount of irrigated water (kg m™)

0 2 4 6 8 10 12 14
Days after planting

=
R
[

Daily amount of irrigated water per planting
area. PPF was set at 100, 200 or 300xmol
m~2 s 'on days 0-2, 3-11 or 12-14, respective-
ly. Irrigation were made on 0, 3, 6, 8, 11 and
13 days after planting. Vertical bars indicate
standard deviation of 15 trays.
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pmol m™? s CRELLHEZAMATR2HEDLIEHD
120 DEFRBE, IMBES L UKREEIZX, P10
-1.3kgm™, 0.8-1.3kgm 2B L1 0-2.4kgm2 &
o7z (Fig.3, 4 8 X U'5), PPF % 200 #mol m=2 s~ 12
BRELEZNU®I-1IHED 1 Hbk Y OEFRE,
INEEB L UREEE, Zh2h1.9-3.0kg m™2, 1. 6-
2.0kg m?BX13.4-4.3kg m? % -7, PPF %
300 mol m™2 s IWEELMEZ I 12-14 HED 1
Hib7z » 0T, MEEs X URERE, 2heh
3.2-4.5kgm™, 1.5-2.0kg m™2 B X F 4. 9-6. 0 kg m2
tieodz, MAZMTBROBE20ZE21 b0 0BG

Daily amount of dehumidified water (kg m™)
~

4 6 8 12
Days after planting

14

Fig.5 Daily amount of dehumidified water per
planting area. PPF was set at 100, 200 or
300 pgmol m™2 s7! on days 0-2, 3-11 or 12-14,
6F respectively.

i, 1HOLYVOERBBEL1HHLVONEBELD
D 90-95% & 7 - 7= (Fig. 6). HIEHARIF O » AKE,
AEE, NEEs I UVREROBEMI, Zheh,
49.5, 36.7, 24.3, 55.9kgm 2 CTh o7z (Fig. 7). %7z,
WER TIRROEERS X Eo&akE R, 1.6 8L
10.8kg m2 ThHole. ThoDERIY, #BKIC X 2
VAT AR DY AT ASANOKEEEOEEEIF 5. 1

0 2 4 6 8 10 12 14
Days after planting

Daily amount of evapotranspirated water (kg m™)

Fig.3 Daily amount of evapotranspirated water
per planting area. PPF was set at 100, 200
or 300 umol m~2 s~ on days 0-2, 3-11 or 12-
14, respectively. Vertical bars indicate

standard deviation of 15 trays.
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Fig.6 Relationship between the sum of daily
amount of evapotranspiratied and
humidified water per planting area and the
daily amount of dehumidified water per
planting area. The solid line indicates 1: 1.
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Daily amount of humidified water per plant-
ing area. PPF was set at 100, 200 or 300 zmol
m?s™! on days 0-2, 3-11 or 12-14, respec-
tively.
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Air conditioner

E:S.l/v
I |

Lamps
'\D: 55.9
J T:36.7
Plants

H:24.3
Ci 1.6

UL L LA
Cq: 10.8 ]
/1195 Humidifier

(Unit: kgm™)

Fig. 7 Water balance of the closed-type transplant
production system in this experiment.
Numbers indicate cumulative values at the
end of the experiment. For the variables
and their meanings, see Table 1.
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e
il
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=]

\
60[

401

20}

Relative humidity (%)

Photoperiod

0 4 8 12 16 20 24
Time after the start of photoperiod (h)

Fig.8 Time course of relative humidity inside the
closed-type transplant production system on
day 14. Photoperiod and dark period were
started at 0 h and 16 h/every day, respec-
tively. The horizontal dotted line indicates
set point of relative humidity inside the sys-
tem.

kg m~? LHEEIh, YATF APRICERE LK AKE
BIOIBE)DEOEEMED 7% Thotz. AN
#HU4HHCB ) 2AKENEEY X 7 ANOHEE
OHEH % Fig. 8 1R, BHEAIC B U 2 EE I,
I 80% TH - 7228, BEHH B 1 % fHHEEE It 100%
LhoTwz, BIELzKE»AKRLIBIZENET 2
UREE, MYRERCh LD AKEREB XY A
7 AOKAFEZEIR, FhEh, 17.9kg m2 B L
0.93 Thole. —K, BRBLIAEERAL ZWES,
TEPRE R b 2 KMERR R L 'Y X7 2 DKFHIH

W, ThEh, 73.8kg m2BLU0.17T ThHo7e,
z =

ZEREBEC LI VBREINTKIE, DAKPYRATF AN
RO EAET2 2 L bTRETHS. iz, 2E
PEREVDEBEALLZELTY, BEYERTS LY,
BEXCPAKRP Y AT ANEZONBCHURAVS Z &
BTEZLEZONS, KUELHTCIX, BRI
X VBRIBENIZAKEDAKD Y R T ARNERKOMEICH
FIF L2 BEOKFEREE17. 9kg m™2) iF, BAA LR
BolBEDOZFN(73.8kg m2) LHART 1/4 Loz,
b5, ZEFBRE L VBREBINIAKEPAKPY AT L
NZELKOIMBIERA L2 5HE D ¥ X 7 A OKF] %R
0.93) 1%, FRELE» > BEDEN(0.17) LT
5otz choky, FABEMEAEEY AT LS
U ERABEIC L VBB IR EDAKRLY AT AN
ZKROMBICEFAT 3 2 L&, EOEERC»2Db S
KEFEZEIET % LT, BERENTHS LEZ T,

AT, BEBEEEESY AT ARBWTRIEL 72K
DE « BRHAZ L& L Lkdo B EOEIEE
BRIz i 2 AKERR B & Uy A 7 A OAFI IR 2 I
B U7, B, —RNCEEEDTObNRTWIRERY
DOFRREEEESY A5 A TiE, AOEIK - BRAZTD
nTwiw, 20wz, BBEEEEY R T LOMHEYE
BRI Pb 2 KEREB L 'y X7 2 OKF AR,
BASHEIES A pE Y A 7 A CTRIB L 727K 2 [EIR - HFAIA L 7%
WBELIERASEL LLBENUTTHS Z LB FHS
nas,

Kamichika et al.'? 1%, ¥EHNIC ) 2EWEE 2]
FL, HRrKIROZPFIAL CTEDEIERRLTKE
EUN S 2 F5k GREHERE) 2 BT, »AKEDH]
BIZOWTHRE U e, 2 OREE, ks &L 2K
D 30% REINTE, FOKEHUPAKZIHNSEZ L
T, BHICB D WA L ERTHAKE R 40% Hl
BTl eB2HEL TS, —F, KETcHwHE
SIREEEY AT ATE, EHEBEEAWTYAT AN

CTRET IR INFE Y AT AAANERT BRI, &

Bl & OB L 72k D 90-95% #EIXTEX 722 L5,
BEREOD X 3 KBRS IR I B 1) iEYMELE
CHHRTHS LEZ D,

L Hb Y oFFgEHE s, HukErRcEN s 2
BE AV EOBAB X HEDROERBEERCE bR
> RRBMoOMMCER L T, M2 IBEROER:
shrEATaEmB RSNz (Fig.3). 1H®7D D
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BRigE b R, 2T BRERORRE &b kT
sEMMBR S 1z (Fig. 5). Zhid, PPFOEARICE D
55 BB AL & OREHEE DA & D EFHREORK
B BN EL koMl Th B EE XTI, i, 1
Hb7: 0 OXEE L IBEOMEBRBE L D2EE, D
VA BRAERS L O AKBRCY AT AD K 7 2EK
L7z 2 L ICBHET 2 Y AT LD S Y AT AHAADAD
Bk, DMET L 2 VAT LAHAANDAOERE, 3)HlESE
#, WEVECREFEZONS, REECTH B
HEEYAT ALY BBIED/NEIVYIFARAL,
TEYHEE R 28 U Ty R 7 AN DK OHEE
TRHIET, YATAZERALLKE L) BVWEETH
FIAT B2 EVABEL 2B LB 2 5, :
THRBEOBEHB X Mz &V, BEREEREY X
7 AP ORHBE X258 L 7z (Fig. 8). HWiED CO, &
IGRE N, WEYHERZOESEE OZbIc & DB
FELERRTIZ LS, YATFLANOEMNBELENC &
D VAR D CO, BIGHRE 13 MR 2 22 Y
EL, &5 CEHMEOETIHERE JIZS NI AEE
Wb 5, ZOMNEEOEEE, EHFHBEOHIEHR
EEETLILT, NS THILHBTRTH S, 5%,
YA R D ORISR 7t £ OBIBEROEE LS, K
DEBECBIIZTEECODWTHRE T 2 0ERD 2 L&
25, ), NERBEEAET T, BSBIEAEES X7 A
WNOBSERIC 81 2 HXHBEE 1, 112 100% & 75 Tz,
TEHBENTOREF T TR, EPROEENT SR &
NI ehs, BMELEMEREERT 279121,
518, RHHOMIHEE 2{E RO 0 OAENLE L I
BLEZD, ‘

#® &

PISHEIE A EE S R 7 A R BIEL T, HEMEERED >
AT S DRI 2 FARIAER, BT O»AKE,
ARFERR, INERSB L URBEOREMIE, Fheh,
49.5, 36.7, 24.3 B L U’55.9kg m2 Ll o TWwiz, %
7z, HIERTROMEDES & oS KEL, 1.6 8
FU10.8kg m? Thotz, ThoDERLD, BRI
KDY RTEAADS VAT AHNANEEI NI ADER
5.1kg m™? EHER SN, YATARNCEHRELZK(MDA
KB L CHNER) OBD 7% Th oo, ZIHBEI X
DERIR S lekiE, DAKR Y X F ARZEEOINERIZE
FIAET 2L MEETHY, ZOBEOWEMEEERT
212 OMHREE, BFALRP>RBEEDZF N LR
TI/4ICTE 3 Z EBNEBRIICRENT:, %72, BRIES

NizKEEIN « BRALZBED Y A 7 AONKF|HA%EE
&, LadboBaDZhEHAT, 585E%5 2 LH
BHohizZolk, INO6DI LD, BAMEEERESY R
T A, REREORHBEIEEEY AT A LIERT, 1l
YHEBRIC b 2 K EARE 1/4UTi2TE2 288
RENTz, BB, FAHENEEYRT AL, KEED
DI WEZIERIC B AR EECERTH 5 LB 2 7.
REFITI, WEOEERFORSEETEEY 2T LD
BALRRNEIZ DWW TR S,

E I

TEAZOFHEEMAELZ > tceER T,
TS ERELOLBIERRIEREVWI W, £,
MTETE) OTHEEKR > Mg LEAKRIE, B
M EEY AT ADER IS, BIHBRAORES
B OB B2 WP w22, BE#o
BERRT.
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