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Effects of Ultrafine Bubble Water Irrigation on Dry Weight Allocation and
Nitrogen Absorption of Young Southern Highbush Blueberry
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Abstract

To clarify the effects of ultrafine bubble (UFB) water irrigation on dry weight (DW) allocation and nitrogen uptake efficiency
of pot grown two-year-old ‘O’Neal’ southern highbush blueberry (Vaccinium corymbosum L.), a destructive investigation and
N-tracer method were carried out. The trees were irrigated with UFB water or tap water daily by hand irrigation. N-labeled
ammonium sulfate was applied on April 19, May 25, and July 24 during the 2018 growing season, and the labeled trees were
destructively harvested 2 weeks later for DW measurements, atom% of '°N, and N content of each of the plant organs. The first
destructive investigation showed no difference in DW of each organ between treatments; however, the >N content of fine roots
was significantly higher with UFB treatment. The second and third destructive investigations showed the significant promotion
on not only underground but also aboveground organ DW allocation with UFB treatment. The '°N content of the third destruc-
tive investigation showed a consistent result with an increase of DW with UFB treatment. In July, DW and "*N content of under-
ground organs and summer shoot were significantly higher, resulting in a significant elongation of the total shoot length per tree.
These results suggest that UFB treatment promoted nitrogen absorption and further supports the growth of aboveground organs.
We have demonstrated for the first time that UFB water irrigation can enhance the physiological activity of roots, thus improving

nitrogen absorption, in blueberry.

Key Words : fine root, nitrogen distribution rate, physiological activity, shoot elongation

F—7—F  ERSEEK, MR, EEEE FHEEAR

i1

7 n—-Y — (Vaccinium spp.) ¥, BB CHEAEKH
T04m Tt L (Bryla ¢« Strik, 2007), ¥ iBEL R
COTBRTH B edBAKG OBRRNE X CHEINGE N E
INTW 3% (Holzapfel H, 2004). FDfzdd, F—=Y —
VI B 3R o 28 3R WK R 21 8 ~ 35% D i FH Tl D R AH
I Y ENMERAREIN TS (Retamales » Hanson, 1989;
Throop * Hanson, 1997). ZEFRBINEE DM R, BHEDOLEF
(R, £Ea R OHIEE X VERE~OEFE ORI >
BBRBZENRY v A THREZIR TS (Morris b, 2018).
—C, ERBPEEMETHIE, BRELERIERTL,

202154 A 128 At 20216 A 11 A FE
F@EO—MIERFELTPH I FERFRESTRELL.
* Corresponding author. E-mail: hamadaka@kochi-u.ac.jp
AP BTV —va v R

PHTE A RFRYEE

RE~NDAMBIUEE 2 X + DRENAREIND. I
TA—=Y —OGRIE, BELRIEBERELTREL T
TR DIRFBANDED 35 L OSERIMEAR T U TERARL D &
BRETH B EAMEZI TS (Baitados b, 2006). -
T, 7—xY —DHRER L, BROBMBEAL L O
MROABEMOR ENEELAA v EELLRS.

MEEBESTFERNT, 7714 v 370 (FB) KO4&H
ERSRCETHIMENL L Thbh 5. KFeKksr
FBit3 3z iicdy, BEAFPEBEOKBETENTC L

CATE D (AR 2020) T EMNEEIRA. FBI, BEL~
100pm D7 A 7 B AT A (MB) BLOR Bl ER

tym A Fow vt 77 54 w370 (UFB) RHGEIRT
\~%. Park * Kurata (2009) i, MBK%ZFIBLicv 220D
KEEREE S\ CHERE A & WM MB AR EE
ENELAEC LY, BORAOCEESEYHET 52
ECHROBEMEEL, RENAENLZ ExHEL T
B. Ef, KE (2016) X FBARMER X b D 1 5
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o, FA, T RREWT 1 ~24% DI BHEINZ R & G
LT\Ww%. —J, Mochizuki 5 (2019) ¥, UFB/KMLEZ X
D vt DEFUHE XU 16 KHEEROERL4&HE Tl
Y EERR EIRB I EEREL TS 20X
ZFB KDY ORE, BHrRER X OEYLEERR L&
BBZEPNLOBBREINTHBR, Tr—x) —%&
LREBICEH SR EGAT RS b,

FHFYNAL T 9 va TA—Y) — AR ORI AE R CEE
RERBEIE L, EBRFRREICTE (Korcak, 1983) & & 2»
5, UFBKDOEKIC X BE~DBEH/B L > T, BoO
BER L OCEBEEPRETENE BRI 22ER
INGREyE LR, MEHORELREINELELDR
5. B UFBKDEKIZL » T —=) —hRDOBRHH
BEORES X EFHEMoEMN cENIE, KHERHE
e LCiEAT A - LRI IR TV 5.

% ZCTAWIZE TiY, UFBKOEKMER Sy F v g Ty
Va T =) 2 EERORRIAFE OEN S, £FR
WINEHE SR X CEHERE~NOERFEICRITTHELHDL
KT HDRAETRE BEREBIOPNE V- —1&
CEYVFEELE.

HRBIUHE

BAMRFEYIWF + VARAALBWTRLERy b ie#
BENRTWB2EE Y F VAL Ty va T A—Y —
(Vaccinium corymbosum L.) ‘& =— " % 30 ER L 1.
BEELIe—tr R LEBEE 11 0EETRALCD O
TR, 20184F 3 B OMERARTE, HEBOFHVEER
LOREEREHEL, RUEHBKRS X 5HE L. Tt
FHLFERECRS X5 g L

SN 20183 A 23 HICMEINE Y 7 A2 WA L, 15
BTorsrr, KEKRZEKT BRI X OUFB K&
K3 % UFB XD 2 LEK %57, UFB K ORE I TK
RAETAWHRIC L 5 UFBAKERE (Buvitas HYK-20-SD,
(BR) Ligaric) W X v &= L1, B#ELET, —HKEKE
v 7 BEE, K&E%E3L  min™ THRD AL 15 5%
BL, F100L8E L. UFBKIL3 B Z &L < Sk
L7, 20183 A23 BEH 9 A3 HE CHHFEKET W,
HEAKET TR IBYCIH0TIL TH- 7
UNEREmEE 7 v =7 2 (Satom%) (3 1847 D 10g
% 100mL DJGEKICEL LT, £B ORI - iiE2E Y,
IEBx4A 198 GEM) =, 28135 A 258 (ER)
Z, FIO3EBIRTA24 8 GRERETH) w&0HE3
B or A L. ¥, CNESREBT ve=v 2%l
F U ek o 1ottt e IB{EK S1 5 (N:P,0;:K,0=
10:10:10%, 2EREEBFEEAGEESS) ¥ 118%Dh 30g
THRAL, ROPN F v—3—EORBB L LT LL
BEOFEY, PNESBRB7 v =Y 2% EHLE3
BeowWCHlEA2EMEOSsA3H (IEEB), 6 88H (2
BlE) 8X0'8A6H GER) ER L. Bthoih L

IEE, IR, 3 ORE, FreoUTERLE Hre3m
HOBERE ST ZRER LAKCOWTEH S L icE
BlLic. 2%, FE 0 ORHEIDRE LCERHY 2™
ELT, BATF 39 4t st gt

ABRBRCHEO A AXFEENCIBERCEROKE T
FELL. ThZhAR ¢2.0mm), #8 (0.5~2.0mm),
R (<0.5mm) TR L. RER, BHEEHRED
HHE, "NEE (N aom¥% excess), £EREE, I
£, EABCOWTToT. UNEBESHTIL, #8E%
BIR - BB L R BMAEEE 2 TRETE v 2 —T
TR/ ESL A LB RS EE (EA/TRMS) (DeltaPlus
Advantage, Thermo Finnigan 1) % {#/H L CHH L %

EERBT 1B D S0 DELEEIL, FogLA 2
S CTHE U CE{RMHT Y 7 b Image) (Abramoff 5, 2004)
X hBIE L EEEYAEHE EEZpEYHREL,
LI HIERR (specific leaf area, SLA), MU D O
¥E (leaf mass per area, LMA) #LI T X h EH Ui

SLA={EEEHE (m?) MHEEZWE (g
LMA={HEZYE (g /MEEHERE (cm?)

MBS OREBIT O, 3EOMBEATEES
BUT, B4R (1) O EHRTEHE (W) »b#ER
(12) Db EHREHE (W2) &I 1 B4 b OEERE
# (plant growth rate, PGR), X3 (relative growth rate,
RGR) ZL Tl b EHLL

PGR= (W2-W1) / (t2—t1)
RGR= (InW2-InW1) / (12—t1)

7%, HEHAOBMAICRIN S e PN, )l (2009) ©
FHBECEL, RREROBRE (A), "N&EHE (B), i
JEEROFIAR (O) #LU T IvEHL, FHMLL.

A=RBFOLEREXD,/E
D=3Kh DN excess¥, E=HlBEEHE+ DN excess%
N excess% = "N atom % — "N KARFEK (0.366%)
B=A/Fkh D4R R x100=D,E x 100
C=A/iEZERE <100

w R

1. EZWaE
RAEFAEOKE (1% il 1B OFEFHRER
FWTREDE CRABRE CEXLTHTH - b, 2
B E &3EE TRWTh S REYEILUFB X THEBX DM
1365 Th-To. EREOEYEX 4D L, 2[HE OFE
HELDE, ELMBEOMYWES UFB X THEICEN L.
MTHORENEHEOE GRS T, HBEOMIRT
115 AORBERBCE T S51%KE 7D 5 6 A Tii42%, 8
BTir371% ey Lic. —F, UFBROHIR T s AR®E
B 41% 225 6 Brc 48% i #inL, 8 A Cit42% & 3ED
RS %8 U C, UFBE TR OB & 2 #Eksd
BT ENTET.



[E<HF. (Hort. Res. (Japan)) 21 (1) : 11-16. 2022. 13

Table 1. Effects of UFB water application on the total dry weight and the aboveground, underground dry weight ratio in each organ of
2-year-old southern highbush blueberry ‘O’Neal” on 3 destructive harvest dates. n=3.

Aboveground DW (g * plant™) Underground DW (g * plant™)

Date Treatment Total D\iV : ; :
(g plant™) bOld Shoot Leaf Fruit//Bud Total Thick ~ Medium Fine Total
ranch root root root
Control 240 98 0.9 53 1.8 e 1.9 1.6 36 -
(6507 (51) (297 (10.2) 268) (225)  (50.7)
dng 10.2 1.0 6.7 1.1 37 1.8 3.4
UFs 273 (38 (51) (52 (59 189 G8.1)  (@l4) @05 o4
. P 10.7 56 168 L1 s 33 22 3.9 ou
G13)  (164)  @9.1)  (32) (35.1)  (234) (415
S 14.0 71 238 09 44 28 6.5%*
UEE =3 305 (155 (5200 (20 P8 G2 (04) @15 37
s - 96 172 18 0.7 i 57 2.0 45 -
- QL) 377 (396) (1.6 467)  (164)  (36.9)
107 236  293* 14 5.9 22 5.8
LFE L aes) (63 @s1) (21 0 @s) as8) @iy 139

“Numbers inside ( ) indicate DW ratio (%) of aboveground and underground organs.
¥ Thick root: root diameter >2.0 mm; Medium root: 0.5-2.0 mm; Fine root: <0.5 mm.
*, ** Significant by t-test (p <0.05 and p<0.01).

2. ERBIUVEROREE
3EIDMEFAE LY & LT, WHXETHME~OEY S
BlicizZ=nleh ot GE13R) 2, BFHERGERENARF

R4k T TI1L UFB X ®© LMA OEAEZIL K X < 7o 7o
Fio, HRBESR (RGR) @B\ TIL, 6 A0b 8 Al
T UFB KB E I E D - T

BT, 8 A OMAFHAE Ik 1R b TR R 1L UFB
X C#9 1000 em,/ 18112 %6 U €t R X T340 800 cm, /1 T
UFBIC X o THEBIELkotc GE1R). %7, 3EA®D
fRAREC W TERE R XL O RHE LB S X OR
SERE2MCR L. AEBKETER (1Y ok LRI
IEBEEN o= b DD, UFBROER ) TizER
DEBICEL, DBRCRELCER 34~ RV HERA
ThHot.
3. KERS LUZMEICED ARER

HEME R L RIS RN R L8 2 Rior
L7, ZEmEYC D OEE (LMA) 1L, SAKIO6AD

1200
*
= O Control
£ 1000 0 500
2 mUFB .60 L @ O Control "E 450 ® 0 Control
. L K| wUFB | £400 ¢ ®UFB
g 800 | 2. 50 =350 |
=)
S 5 40 £300
= L g =250
%o 600 E 30 ED oy |
- 520 8150 |
e 400 = 3100 |
= 210 2
@ & 50
T 200 b %
EE 2nd | 3rd | 4th Ist | 2nd | 3rd | 4th | 5th
0 - I L Order of current-year shoot” Order of current-year shoot”
3-May 8-Jun 6-Aug

Harvest Date

Fig. 1. Effects of UFB application on the total shoot length (cm *
plant™) of 2-year-old southern highbush blueberry ‘O’Neal’
on 3 destructive harvest dates. Vertical bars represent+ SD of
means. n=3.

* Significant by t-test (p <0.05).

4, EEHARIO °N R
SARRTAEHREO NEE (3K A) T, UFBK
DFHEF L OCHIE O PN EE IR RX X D Ehoedd, 6
A offEFs E3XB) kW Tik, UFBXDOLME T
UNBEEITABR EBEEN LT L LR, 84
DfAFHE (B3R C) Tk, UFBRICKEWTHIFE® N
BEMBCE . SLCHEFOKRCERCIDS
< D PN OEENADb NI
5. BRWINEHE
3R AR &£ERER, PNEBIERBkOERE
BB L OERRPEHROBLE R, KR O TLER
EEIIMNE & L. IBREkoERE R, 6

Fig. 2. Effects of UFB application on shoot number (A) and length
(B) of each order of current-year shoots per plant of 2-year-old
southern highbush blueberry ‘O’Neal” on 6-Aug 2018. Vertical
bars represent+ SD of means. n=3.

* Significant by t-test (p <0.05).
* Shoots were cut from basal to distal sides at nodes. The 1* node
represents spring shoots; 2"-5" nodes represent summer shoots.
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Table 2. Effects of UFB water application on sampled leaf area and dry matter-based growth analysis of 2-year-old southern
highbush blueberry ‘O’Neal’ on 3 destructive harvest dates. n=3.

Dat Treatineiit Leaf area SLA LMA PGR* RGR*
= (cm? * leaf™) (em?+g™) (g+m™) (gW *plant™ + day™) (gW *gW™'*day™)
Control 6.9 147.7 69.4
3-May
UFB 7.1 132.8 77.0%*
8. Control 10.7 139.3 73.7 0.454 0.018
—an UFB 105 128.1 80.8* 0.745 0.025
6-A Control 11.2 127.1 87.0 0.194 0.005
g UFB 14.0 119.1 86.4 0.326 0.021**

* *%* Significant by t-test (» <0.05 and p <0.01).

“ PGR and RGR were calculated between two successive harvest dates (PGR and RGR on 8-Jun were calculated between
3-May and 8-Jun; PGR and RGR on 6-Aug were calculated between 8-Jun and 6-Aug).

L
w
=]

(A)

22
=3
S

UFB -

Control =
UFB [

1SN atom% excess
I o Ly el
S5 o 2 @
o o o (=]
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urs -
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1.20 4 ®
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£ 040
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slR|[s|R|s(lR|B([R|T|R|[T|R|S(R|T|®@
EIE|E|E\E|E|E|E|E\El25 85|85
O O O o o o ] ]
old branch |  shoot leaves fruit bud t. root m. root f. root
0.60
©

m

urs [
Contml |—|

m
5

spring sh.

Control i
Control |—i
ure [

15N atom% excess
e e e e
=3 — %) w
(=] o o =1
a Control '—‘

branch summer sh. leaves

Fig. 3. SN atom % excess of each blueberry organ on 3 destructive
harvest dates in May (A), June (B), and August (C) by UFB
and H,O irrigation. Vertical bars represent+ SD of means.
n=3.
sh.=shoot, spring sh. = 1 node, summer sh.=2"-5" node, t.
root=thick root (root diameter >2.0 mm), m. root=medium
root (0.5-2.0 mm), f. root =fine root (<0.5 mm).

*, ** Significant by t-test (» <0.05 and p<0.01).

A ORETIAE Tl FEc s\ T, 8 A O Tl FEs
¥ L O B B\ T UFB ALBRIC X » THE I L 7.
Fio, RO EFTTIHER L, HBX Tixththi.l,
43, 3.4% & 6 BicHEinL T8 Bzl aHEA N A B
7275, UFB X Ti¥ 4.4, 5.5, 5.9% & #88hn LUkt 7-

£ B

DEEFHFUNALA Ty a T —xY — ‘F=—
OREEMREFED S A, 6 A% X 08 AICiATRA L IfER
UFB LI 6 A (UL 77 HER) &8 A (LB 136 HER) @
MIARRZ A E 2 IR L 0 b B S e & &b,
BHEOE G A A LI E1E). EHDL (2017) ©
TR, UFBKZ#EKT S & CHEOBRTFRBEERE X
KEKEKRE D BRSNS 2 L HES TV 5.
BEOMBREBEIMEHORRCKRELSBETHZ LT X
CEbR TS, FlziE, KEEE ORKOBHIEFREE
PEEINT 2o T, bvhEFay ) OREEOWYS
B LR ENEINT S 2 LA EI R TS (3 -
1997). %7z, LHHERE CIXHAPIE > 2 7 2 BT 55
KOBEKC LR v T v Fb &~ 2 DgENRH L
L7 Z EDE I T\ % (Bhattarai B, 2004; Dhungel &,
2012). AW THWIC2FED T L —_) =BT,
UFB K DEKIC X » THREOBERE A ELIL LI
X - THI 77 B RO &, FRcHREA N5 2 L2
B hie.

—77, #WTFEO AR b T EEIC B\~ T UFB KK
DENBZ LR 6 3K X U8 HOMMEFHE KT
UFB X O#EDWEIIAZ ML (58132, 8 A Offk
A TIT - PO ITIC s W QB FHESRIBX X b —
B 0 #920% £ < b (1R, EoMENMEEIh
7o BE2XD). ThbofsRiy, UFBAE I X b Loy
BREIMEEZ NI ERRLTHD, + < b (Mochizuki
5, 2019; LA, 2016, 2017), AF¥ a2 v 5+ (BMH -
[LI#d, 2019), =< J (Ebina b, 2013) O & —F L
Fo. B - (LE (2019) (X UFBALFRIC X B AF¥ 3 v 51
DEFEARHEIIB AT E T 5 & & TR S 1T~ O E ik
ENWER LiciedThH A LML T 5. AFFECK
T, UFBALIRIC X b MIRE I L e &4, i L#o
WEMECBRES LT\ 5 EHZEIN 5.

HEME R L W ECHKS < HRMHT OFER T, UFB
AULTRCILIALTR 41 H B AL AR 247 b OFEE (LMA) 73
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Table 3. Effects of UFB water application on underground and aboveground organs’ total nitrogen content, fertilizer-derived nitrogen, and
absorption efficiency of 2-year-old southern highbush blueberry ‘O’Neal’ on 3 destructive harvest dates. n=3.

Total N content (mg)

Fertilizer-derived nitrogen (mg) Absorption

Date Treatment i %

Above-ground Under-ground Total Above-ground Under-ground Total efficiency (%)
M Control 238 101 339 46.1 19.8 65.9 3.1
3-May UFB 270 113 383 65.2 28.4 93.6 4.4
o1 Control 643 168 811 68.6 233 91.8 4.3
~u UFB 860 240 1099 83.7 32.0% 115.7 5.5
6-A Control 1246 254 1500 60.7 10.7 71.4 34
-8 UFB 1669 320 1989 104.3*% 21.6* 125.9* 5.9

* Significant by t-test (p <0.05).

BFRICKES ot 2. B LMA REDQER
CEHBITHZ ERL BRI T3 (Niinemets, 1999).
UFB LB IC & b IEAHc k1T 5 BE~DREEZER DM
ik, Mochizuki b (2019) D b= F TOHE LR U L 57
HEaPHxbhiz, EOEIOMIM:, EEEYLD OXE
REEAHAETHE EAFan D (2013) KX W HEIRT
WA %D, EERMTHRS EHEMIIE UFB R A X

DEWHERDEEE LT BAHEERD 5.

—7, AR CIIUFBIRX » T6~8 Ik T% RGR
RELEEI. CoBR1E, UFBRR X - THIHOL
RGR ZMEHE & 71z Mochizuki & (2019) @ » = » REE T
D¥E LRI 7e. RGRIEYEE O EE 2~ T8 T
bha. —iEE, EFPHOECEREY O RGRIZ, BETE
KEHETOPMETENKREL, MAMLMELIFE» -
5, SR E LA ET T2 A S b, 1987; #33F
5, 1981). ARBO T L —=Y —Tit, 6~8 HIERX
THRMEAHER I W E0 5, RGRADRIEH R = b &
WREBERC-EELZ LN S.

YR EBECEARETTRORME (*C, 3P, PN) %+
V—t— L LTHRBEROBR, ERE X UHELHRETS
ZENTES (Polomski « Kuhn, 2002). ¥7z, b L —4—
B X o e BIGEE ER O RIGEE O E L LT
T ENTE, BERIOBROEE L FELLABRRCD
EEZDND (UE, 1989). APBLTX, SACETS
£iaE O PN atom% excess I3HIE B X OF#EIC B\~ T UFB
RTEBREMLL: EINA). —J, BEFHte i
UFB X OB EIINBR L EZN ooz &1, 58
OIS TIXUFB LB L » CTRESHEINTS X v R0
EESAEE LA EERBLTWS, LrLElS, 5SA
DERLINBHE, 6 A TCIHHBREELTNTOBER
4T PN atom% excess 1XFEAE XK B EREN nhr o Tz
Lo, IPHEROEREERNAM TH CARREN LS
& (3R 2, 6 BB s MBORERELEMNT T
5. 88 (GE3XC) Tit, UFBEDOHMTHICE T 5&8BE
D PN atom% excess NEBEIE ), HEHF~DOEED
BNb &< hote. 8 ADBRIESTW, UFB K T
BORLHTHRE KRBT PN &I L EZ N

BRHHMT. Chid, REEO UFBALEBEOEET X » T
BEOHEMBS IOHEOFEERAE E LD THSL LEL
bha, i, 2EBLHERAEXE S CTXTORED
5N atom% excess iZWIBMEA 278 Uiz As, & hid PNALEER]
R L7 R IRE A D - 7o fe, MIEEZRO BRI
o TEBEFROPNBELXFR LIcEEL bR (B,
2009).
UFBROLEBREER I VIERBRERZESENIEOM
FRAELZBCCHEM LI Lo LT, SRE DR H¥%
ERERTACHENL TS AT A ERNL LR
o (3K, BT A —<Y — B TEERE DL
Db, FIMKEOEILIHY, EYEOERERERS IV
HOSFERINIZET LT\ < (Throop * Hanson, 1997).
L, AR CIUFBAEK X » ¢, ¥r3EEHOHFHE
EBWTHTEHOALRDL T, HEROBNEREEBIFE
ML (B3FR). AR O UFBAEK X -
TERRNDER LOEBERYREERTE L LERE
LT3,
AFFROFRERI S, UFBKDEXRC I LT A —XY —D
YARERGELE LT, LW EHMTBORER L CEERIN
DIREDHRIERI . FFE, BAEBRKCRT S 71—
<Y —DEECREZEOHRINCH -, BREOHEOLE
PRBELDZ ENERAIINRS. BeEmBDOREDLE
BIVCWNEOREYRLITIL, 7A—<) —HOFELE
BRWTRAIRCHB EELBNRD (B 2014). UFBKILS
M=) — DRI BRRILA S L OFRY R % (T
BRDBZER I - TREERDOEAFENRE LTERTES
ZEPHIREI NS,

wm E

YANS5 T 74870 (UFB) KDOEKD, vy ME
X’-@Z-ﬂiﬁi“i"‘f‘/ﬂ’f T o va Tl —_Y— ‘G=—
DEMHEL & BERBIHRC RIFTHEYEO» T 5
», EEFHE BEAERSIOCN vy —EERERL
7o, UFB KKK & KGEKEKREZRTC, BHFEKY
Tole. UNEEREET ve=v 213, 2018 EDOREMM
e Fh4 8198, SH25H, TH24B AL, 258
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M BERELYT-7. 1EHOREKETIE, FREOE
WEMBER TEN e - bbb T, #IRO PNEF
SR UFBAE CAEBIE» -, 2HA & 30 HORE
Tk, UFBALE L Y I Tl LoD ED
FEml. 30 E Ok Ti, UFBKIX 2BYE
DOEINE PNESEOHINC—E LERMATRSh, B
BT EEHRTREYEL NEENELIEMLL. &
BN UFB K X b 1 888472 © DRBFTHE R 1349 200 cm f#
RIEE L.
R h, WEFOFAEBETOEBRRFIAINIC AR
WL Twa., KFRIL, UFBKDEANRT L —=Y —DiR
DAEBERY M EXE, BERBRRNEM ETELZ LEYD
THLM U

51 PR SR
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