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Inorganic Nutrient Uptake Pattern of Vegetable Crops in Highland

Jeong-Tae Lee*, Gye-Jun Lee, Jong-Soo Ryu, Yong-Seon Zhangl,
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Highland Agriculture Research Center, National Institute of Crop Science, RDA, Pyeongchang 232-955, Korea
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ZDepartment of Rice and Winter Cereal Crop, National Institute of Crop Science, RDA, Iksan 570-080, Korea
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Plant samples from 49 sites for Chinese cabbage, 28 sites for radish, 16 sites for cabbage, 8 sites for head
lettuce, 20 sites for onion from farmers' and experimental fields in highland of Korea were collected and
analyzed to find out the uptake pattemns of nitrogen (N), phosphorus (P) and potassium (K) by altitude. Dry
weight and uptake of N, P and K were increased at higher altitude in most vegetable crops. Nutrition uptake
by Chinese cabbage was 163 ~ 283 kg ha for N, 42 ~ 69 kg ha” for P,Os and 146 ~ 270 kg ha™ for K,O
according to altitude. Nutrient uptake by radish according to altitude was 153~159 kg ha forN, 38 ~ 46 kg
ha' for P,0s, and 151 ~ 185 kg ha” for K;O. In case of cabbage, the plant uptakes of N, P, and K were
increased at altitudes of 600 ~ 1,000 m. Nutrient uptake of cabbage was 280 ~ 348 kg ha forN, 34 ~ 87 kg
ha™ for P,Os, and 209 ~ 290 kg ha™ for KO according to altitude. Uptakes of N-P,Os-K,O by head lettuce at
an altitude of 800 ~ 850 m were 93-26-126 kg ha”, respectively. Uptakes of N-P,Os-K;O by onions at an
altitude of 600 ~ 800 m were 313-140-234 kg ha”, respectively, but there was no tendency in nutrition uptake
patterns by altitude. Small cultivation areas used for leaf vegetable crops do not have fertilizer
recommendation standards in alpine regions. It might be preferable to use a correction factor equivalent to the
index of available nutrient uptake for the determination of N, P and K fertilizer application rates.

Key words: Altitude, Highland, Inorganic nutrient uptake, Vegetable crops
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A, AEE AMPTES FEAN7|ET BFE A
H71% 5 ZX7F 9tk (NIAST, 2006). HAHs 7%
=Sl thall 217 ARl AIE = A2 L
o wet A Hlew, $A= A ESHdE
Ao o5 ARE= Aor Hroh wshAo|al 7z I
H EGEAS e Aot & 4 qivh v=e] B =
Feol wh el sate 2dskal AT (Hanson
and Brown, 1977), f-&jute} fo2HE0] B9 obF] 4
Frel EYYE TS 7I2E 3 gl AlEEL
U W LS DAl ol=x= Eslar Stk AEE Al
H7|52 ofg] 7HA] agle] wet debAof shedl AhE,
B, AR 2R 713 2 52 & 5 Sick o]

U

Bat ofe] 7bd 29l mels) 2 o wAe] Au
AP 2 BAEE Skt Aeaze aTsk A
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WA Fo ALAEY FHE F5 BA
S oA AUl uf ARRkgo] 7)dEE e 70Ce GF Ax7lolA 2442 Az T 4
e AR wol ‘*b‘:}b Holt, 53] A=o] A A7) (NIAST, 2000) A=A #EEHol whebA
HE= FAA7E it AR olaL e A7t & F713Ee 248t Al 24 F 4 8o (HCIO,
Az 2pol7} ol 7|42 o] Apolof whE AJH|REE-9] HyS04 = 10 @ 1) o2 HA] Hafste] A= Kjeldahl
Hol7h ] Hrp o st & 4= Qlet (Lee et al W, QMRS Vanadatet, Zejs YASHTEAHS
2009a; Lee et al., 2009b). o]o] wla] 1z F£Q A4 e =1
22 Afufsrt= i\;__]_tu ZHE ASA7|E oFF QTS
Al Al T B &3] S ffste] v Zu o =t
step|RE wid Ee= A7|uith HRPAHIE BHESkL QL
o] ool thgt 7ljilo] A AHolrt (Lee et al., 2006). Hi=O| B7|ME 54 EM  Table 1S T A|Hj
& At A Fasteel] We a8, ASAVL 2o gyl gAY W A8 wske wuEe 2
g FEFTEe AR HA AREEES SEe Aot} HjZ2o] MH|E} ABZFLS HA B 30U =
ARt 7|2 AR AlFstaat AT FI7F 3o APoA =o Ao|glor}, o] Yo
T7h AAEHA FA] & 45U0ll= GAT AR glo] ha
A2 L dhH 3 A 712 41,040~66,930 kg, &= 713 2,335~
2,802 kg T Hloh IPa 2] Aede 1
FREI EX ZALS Y3t AR AFH G 1z 7F E2 AdolA EotAls AE2E had BAF 7+
29 Y22 AR B M, A= 2 oA Al 68,110~102,860 kg, & 7|& 3,277~5,929 kg
Alskach, E7tEA 9 A ZAL FAo g hj= &2 B9k E3] #3800 molAel A= 800 mo]
497 H, B 282, opull= 164]d, ATAIE 8A|A, o Fol Aol wlste] BAFTA +F2 24~34%, A=%
gt 2044, 7]Ef quf Az = 11112494 A2 ABE 18~45%U 2| =2 HFoR, o= Al A3,
A8 o} 3524 olito] A st BeA7|H Auehd 5 ofg] acle] HHAQl &g o3t Aow
B BoRArS zAJEly] 9)5ke] GPS (Magellan, GPS ok wilae A AER 257 22 o5
Pioneer) & 7} 2| AS MAS T ujxa} HAE A= = Arfslr] ojEem, 53] FA F 309 AFE AIE
JEor HEAZIER 2ABIAEY, ETE 7eet] She Al olF= 18T Uieje] 2=xo] dasitt. 64
AR Ho] et BAEEE sigint #ul 7Hst Fwdoll AAlste] 8 skl ek & 79 SOt
ZuHA| o} |7} ZTFEEE SHgith HjSE 400 m &30 27 e o5HlRE A de Ase=s
o3}, 400~600 m, 600~800 m, 800 molio JLHa} A W #a7F &2 A Aol fElshrtar
glon], o} oful= 400~600 m, 600~800 m, Fuj  OFATH (Hwang et al., 2003). T Fal7h 52 A9
L 400~600 m, 600~1,000 m, ATAEL 650~800 m, oAM= 2ol o3t Z4F A= =8 It v
800~850 m= LE3lo] zAlelgth ZHEO] ulE L Algoll ot Zhauls gl HeliEe] thdefRAdol i
HrlolS 7|zow AmpelsWa ofHleE Sowk uwl 4 Ak B35t (Hwang et al,, 2000; Yang et al
FRALS B3] Qlato] FAoA xgHa w1, YA 2001). A9Ho=z mA|] VTEA] F 7P Fag A
(T =4y, =g s 2o zAElah RS §F £ 7l2elg 37k oF 100 m Eobde] wet 1C F=
oA HSTAER A3 ZA] AP on ABFL AL s g 175 3%kl met oF 0.7C7F U
Table 1. Yield and dry weight of Chinese cabbage on different altitude
. . Days after planting
Character-istics Unit Altitude (m)
15 30 45 Harvest
< 400 1,471 20,720 66,930 68,410
R+ oS R ot S e S o
800 < 2,050 13,600 57,320 102,860
< 400 57 1,446 2,519 3,277
T = -
800 < 169 1,251 2,802 5,929
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Table 2. Content and uptake of inorganic nutrition in of Chinese cabbage leaf on different altitude.

Character-istics Unit Elements

Altitude (m)

Days after planting

15 30 45 Harvest
< 400 5.03 519 522 4.96
N 400~ 600 5.78 4.99 5.62 5.24
600~800 4.92 5.65 5.08 487
800 < 5.25 424 4.96 477
< 400 0.50 0.97 1.85 1.28
400~ 600 0.73 1.80 1.80 1.40
0,
Content % P20s 600 ~800 0.77 2.70 1.68 1.25
800 < 138 228 2.07 1.20
< 400 2.07 3.60 3.77 4.44
o 400~ 600 3.85 371 3.75 412
2 600~800 0.78 3.96 3.76 4.65
800 < 321 3.83 3.81 455
< 400 3 75 132 163
N 400~ 600 7 78 131 258
600~800 5 53 131 236
800 < 9 53 139 283
< 400 1 14 47 42
) 400~ 600 1 28 42 69
Uptake ke ha P20s 600~800 1 25 43 61
800 < 2 29 58 71
< 400 1 52 95 146
o 400~ 600 4 58 88 203
2 600~800 4 37 97 225
800 < 5 48 107 270
B o ojSujas °F WIE|T 9} (Lee et al, 2006), EFH} g

7= 23 (RDA, 200002 7HebaiA
=] FAE= A9 71432

o 2NN % 2
ABFS U 5 e NS B

ZAAT} S

F3 glk

£ ASA0] BE F 49F T4 @
% 9 F4UE Table 29 2Tk AFIE AREE A4
¥ 909 BES FEYE haF AL 50 ke
|

OlAl 14~29 kg, ZE] 37~58 kg 4% RIch &

)

719] B E Ss 21U oS %7]_5]_t_
FOoR hat} A 163~283 kg, Q1AM 42~69 kg, Z

146~270 kg 2 HATh o] Fof oJstH ZHd=E
FAo R 3 afA] viS Al F7F 827040] Bt W
ha 7|& A4 365 kg, <At 236 kg, Z

281 kg 29 Ao®E RE Q) (Lee et al., 2006).
o] Autg B 2] ROl w7 wRAEEE
71Z0 8 AR YRRkl hal Aae 82~202 kg,
OJARS 167~194 kg, Zd+= 11~135 kg 5207 HAPr}
Wi S o 4 Sk A S AEiR] oS oiEE
AAE Hog oFH H7l wol e Al7]of| AufEch
SR EE RIS A de R fAE 9

3 AujEEe

O

g

V3R A Hrerd fE2
FAl Aol st Fe= e
BEAE o1 A f1de 2hA 2 2AMENE
7EoR #aEe O'Ev_j——’Fo f—?-_ ol Hlig=2] Al
7o whet Al 2dshd AlMle] maS EolUA,
A A= = e

7 ;(] lnﬁx]7]_ /\P
oalw A7kt 3t
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ARSFEE=T], E3 400~600 m‘-?_] —,:ﬂaﬂx] 7} %1 600~
800 mQl WYX|HT} LAZ 2jo|2 WL 7(:)161:__ Bl
ey o5 ASo] ZAEHA AupHoz #1600~

800 mQl A[tholld F7hek= eke Boletl, B4 5 454
ST AT} had A 713 17,310~20,160 kg,
AETF 7]% 1,108~1,356 kg 2 HYc) 4317 A
| F1 600~800 m °A 400~600 m Kt} FA3]
B FEOR, 53] arpe] AdNEe] e Aol A
Aol 81% w2 Alm ARSI ol 7o A=
o] HliFel FURt S0 7|Iet Aer dAEed, A
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Table 3. Yield and dry weight of radish on different altitude.
o ) ) Days after sowing
Character-istics Unit Part of plant  Altitude (m)
15 30 45 Harvest
Leaf 400~600 114 2,280 7,780 18,920
600~800 100 2,189 9,390 19,620
. B 400 ~600 - - 9,530 36,470
Fresh weight kg ha Root 600 ~800 i i 10.770 66.230
Total 400~600 114 2,280 17,310 55,390
600 ~800 100 2,189 20,160 85,850
Leaf 400~600 9 171 584 1,527
600~800 8 170 742 1,600
. q 400~600 - - 524 1,667
Dry weight kg ha Root 600 ~800 ) ) 614 2.442
Total 400 ~600 9 171 1,108 3,194
600 ~800 8 170 1,356 3,814
Table 4. Content and uptake of inorganic nutrition in radish plant on different altitude.
L . . Days after sowing
Character-istics Unit Elements  Part of plant Altitude (m)
15 30 45 Harvest
Leaf 400 ~600 6.27 6.13 4.42 5.85
N 600 ~800 5.01 5.63 5.09 4.79
Root 400 ~600 - - 2.39 3.84
600~3800 - - 2.60 3.35
400~600 1.22 1.49 0.93 1.17
Leaf
Content 9% PO 600~3800 0.87 1.27 1.12 1.03
Root 400~600 - - 0.93 1.20
600 ~800 - - 0.97 1.23
Leaf 400~600 5.11 4.96 3.92 4.81
K0 600 ~800 3.78 4.93 3.27 4.26
Root 400~600 - - 3.52 4.67
600 ~800 - - 3.47 4.80
Leaf 400~600 1 10 26 89
600 ~800 1 10 38 77
400~600 - - 13 64
N Root 600 ~800 - - 16 82
Total 400 ~600 1 10 49 153
600 ~800 1 10 54 159
¢ 400~600 1 3 5 18
Lea 600 ~800 1 2 8 16
1 400~600 - - 2
Uptake kg ha P,0s Root 600 ~800 i i 6 3
Total 400 ~600 1 3 10 38
600~800 1 2 14 46
Leaf 400 ~600 1 8 23 73
600~800 1 8 24 68
400 ~600 - - 18 78
K0 Root 600~800 - - 21 117
Total 400~600 1 8 41 151
600~3800 1 8 45 185

53 had YA 7|5 55,390~66,230 kg, HETF
194~3,814 kgQl o2 ZAME I

Fad A7 w2 7O AHF FrIHEY T
% 9 FERe Table 49 Pk AEAF Fr]4Ee
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Aol i Ashel Hes 3t FUIAEY &
FEoA & ol AsE27]= FIL bl T35 Aozt ¢l
= A¥er, & at7t AREE 9 $ 309 &5
2 ha@ A4 10 kg, AAF 2~3 kg, 28] 8 kgl & Hj
et pES Btk 9F T 45U pEds &

2]
&, QAF 9 Ze| S BE B37F 52 AdoA &
7k AntE Uehged, 2] F718R S5 ha
I A4 153~159 kg, QMAF 38~46 kg, Z7| 151~185 kg
T2 Bk o] Foll ot HEE FAeRE g 1
(A 5 el 57F 317040 Wt ¥ AJH]RE2 ha 7]
Z A4 304 kg, <lAF 203 kg, 2] 202 kg 532 A
o7 HAEI At} (Lee et al,, 2006), $9] Aulz H
H ] FEFTEOlA w7 WEANE VEeR &

t

AE= F7IEF0] ha' A4 145~151 kg, AR
157~165 kg, ZEl= 17~51 kg &2 E3| 249
A 8 ol W Y HRE ASte dom W

e
AT H AT FIER S5 &Y Table 5,
62 FulFo] AsAZlo] wEt s 4 FUEE &
H®

o
& EEE ek glolth, S A8F BE
000 m #¢jo] EIL 400~600 mA| o ARk
i g0z Uehton], oft A, ekt W el
B4 F710h AN Gk, SElol RrloRRe] &

Table 5. Yield and dry weight of cabbage on different altitude.

Z=EkO. 331 400~600 m A|tholA had 4F 119,770 kg
712 Ak 280 kg, AAF 34 kg, ] 209 kgo|gdt}y. 1E
I ¥ 600~1,000 mo|A= ha@ 4=5F 135,000 kg 7|
2 Ak 348 kg, QAF 87 kg, ZE] 290 kg7t T4E]9
AT o kS SRR T o a2y T
F7F 22 AYo] H& FE 2= o= s
o] Lo 15~20Co]a, 25C o]Are] oA A
o] xdd b opel, WafFo] gt AFHEE A
Hoh= ARHTE B3t Qltk (RDA, 2000). YoflA ¢
uiS Az 2175 e 2ARE N-P:05—K:0
o Bt FFFE HH hald 7 47,500 kg AYAle]
195-56-234 kgO @A E ZAPARLS] FTakHch A,
AE 9 ] B Gored o) fegol ule- A7) o
o7 A7+ =} (Tanaka et al,, 1977).

Table 7, 82 ZAd59] AKA7|o| upet S
TR e xdEE yeld Aol 4=kt
% RT3 800~850 m A|o] Eil 650~800 m A|
ofMETE F7Fsk= AoR YEytom o= Aa, QM
o] FaeF S7RF dAlskaL QUelet. 7104 F7]
O 42 EIL 650~800 m A4 haT 5
60,580 kg 7|5 A4 66 kg, Ak 21 kg, ZE] 117 kgo]
ot} 12|31 F3 800~850 molA= had 4=5F 87,450 kg
71% A4 93 kg, QMF 26 kg, T2 126 kg7l FE| Sk

UHoAe] A LA} (Tanaka et al,, 1977)¢f &J3}

(N
w2 12 mE we

0%

. . Altitude Days after planting
Characterlstlcs Unit

(m) 40 50 Harvest
. N 400~ 600 14,820 64,870 119,770
Fresh weight kg ha 600~ 1,000 18.820 81,440 135,000

. N 400 ~600 2,420 4,900 8,580
Dry weight kg ha 600~1,000 2,810 6,810 11,800

Table 6. Content and uptake of inorganic nutrition in cabbage leaf on different altitude.
o ) ) Days after planting
Characteristics Unit Elements Altitude (m)

40 50 Harvest

N 400 ~ 600 2.67 472 3.26

600~ 1,000 5.10 4.24 2.95

400 ~600 0.56 0.66 0.40

0,

Content & P20s 600~1,000 0.69 0.60 0.74

0 400 ~600 2.43 2.92 2.44

: 600 ~1,000 2.59 2.60 2.46

N 400 ~600 65 231 280

600~ 1,000 143 289 348

B 400 ~600 13 32 34

Uptake ke ha P20s 600~1,000 19 41 87

0 400 ~600 59 143 209

: 600~ 1,000 73 177 290
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Table 7. Yield and dry weight of head lettuce on different altitude.
i Days after plantin
Characteristics Unit Altitude th P g
(m) 20 40 Harvest
. 3 650~800 2,880 39,080 60,580
Fresh weight kg ha 800 ~850 3,880 52,170 87,540
. 1 650~800 220 2,042 2,582
Dry weight kg ha 800 ~850 200 1,703 2,730
Table 8. Content and uptake of inorganic nutrition in of head lettuce leaf on different altitude.
o ) ) Days after planting
Character-istics Unit Elements Altitude (m)
20 40 Harvest
N 650~800 8.90 4.11 2.54
800~850 8.46 3.63 3.40
650~800 1.03 0.88 0.82
0,
Content % P05 800 ~850 0.84 1.12 0.96
K0 650~800 3.17 4.69 4.55
? 800~850 3.04 4.76 4.61
N 650~800 20 84 66
800~850 17 62 93
1 650~800 2 18 21
Uptake kg ha P205 800~850 2 19 26
K0 650~800 7 96 117
’ 800~850 6 81 126
Table 9. Yield and dry weight of onion on different altitude.
o . . Days after planting
Characteristics Unit Altitude (m)
30 60 Harvest
Yield ke hal 400 ~600 5,520 80,250 11,605
(Fresh weight) & 600 ~800 - 67,050 11,336
. 1 400~600 417 4,895 1,856
Dry weight kg ha 600 ~800 - 6,600 2,143

A ha & N-P:05-K:0 S5 5% 37,900kg YAt
of 91-34-149 kgolH2 & ZAPEMS] 2 F5TF

3} vl 2 47 ek

gmte| 27|82 &+ &4 Table 9= F11E ¢
o] 5 AdEsS & Aol 27 AsHite] &
oz Uehd 22 400~600 met 600~800 mo| &
Zto & Apol= floeu AEFS #il 600~800 m
3L 400~600 me] H|sto] AEES] Aol 7]31=

% Fatolct, 2] gu= ASE 127]9
BRG] @ REE o]gsto] Auists AFolmE
= Ago] fzsto] =59 ST dA

O

N

A [
&
=
olN
N

3 ool ofe A9F TrgRe] gt 8
SrdS W Table 103} Zh, A1EA|9] N-P,05—-Ko0

3 -
FeFe R ZjolE Kol EIl 400~600 mQl AL

1.21-0.73-1.35%, 31 600~800 m% W 1.46-0,65
—1.09%2A Ao FIVF 294, Kkt A &
b gedA w BEE ek, ol Az
% apEope] afwe} Pl o AELolHo g
hilek AZFEIC hath ] AR} ARk ()
et N-P,05-K,0 S H31 400~600 mofAl= -
47F 63,800 kg £~FO & 226—-136—252 kg, ¥EIl 600~
800 mollA= T 45 62,400 kg 50 & 313-140-234 kg
Soe nglth ARl Gt 23 AN et 1
1l (Tanaka et al,, 1977)& R haQd Sul<afF 46 55
AAY] N 90 kg, PyOs 36 kg, KoO 119 kg o]glorm
olefat ATE o WA wokd B A7Azel v
Sl B ) o AR B ATOINY Bak AR B
2ol o 2e Ajolor),
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Table 10. Content and uptake of inorganic nutrition in onion plant on different altitude.

Days after planting

Character-istics Unit Elements Altitude (m)
30 60 Harvest
N 400 ~600 2.55 4.52 1.21
600~800 - 2.42 1.46
400~600 0.84 1.77 0.73
V)
Content o P05 600~800 - 0.28 0.65
400~600 2.56 2.38 1.35
K»0
600~800 - 1.57 1.09
N 400~600 11 221 226
600~800 - 160 313
q 400~600 4 87 136
Uptake kg ha P20s 600 ~800 - 68 140
K0 400~600 11 117 252
? 600~800 - 104 234
Table 11. Yield and dry weight of vegetables of small cultivation areas on different altitude.
Crops Altitude Yield (Fresh weight) Dry weight DW/FW
m kg ha’ kg ha’ %
Welsh onion 633 66,830 11,254 18.4
Celery 730 54,400 7,679 14.1
Broccoli 560 67,670 8,457 12.5
Red cabbage 566 89,078 9,193 10.5

Table 12. Content and uptake of inorganic nutrition in vegetable leaf of small cultivation areas on different altitude.

Content Uptake
Crops
N P,0Os KO N P,0s K>0
7 — e ) kg ha'-- -

Welsh onion 2.93 0.62 1.87 328(1.02) 71(1.11) 210(0.88)

Celery 2.14 0.42 2.58 164(0.51) 32(0.50) 198(0.83)

Broccoli 4.27 1.02 2.45 361(1.12) 86(1.34) 207(0.87)

Red cabbage 3.66 0.67 2.55 323(0.92) 64(0.89) 238(1.01)
LAHH IHAZES BIEE S5 B 1A el el s ARl = ofjt Al
A B HlAe AAEL A gou A gFor S H|54 (NIAST, 2006)°] &5 EAATE 283
AFAIE B8k Qe WA 2HEQ] dig), Alee], B2 o7 aA o] g AuFHS S 5 A
522, Aol digt AuPriEs S AAsh] fisko] T A A= A 42bEe] iRt S A
A7 GAF Histe] = 2] HAeAE 245 7b W&o AUAIE goF 5% HE Ha2APt Ho
dck WA digh, deE] o st AEFS Table 11 A AMIEE Aol eEsital Az 5

of Ak FA EFAGA SRt AlR|7IEe] A E ZAH ok AR g AR B9 e
of = fullFet dA H AFRe AASS s = W ARERe S BAAAE A

> AR O dibh > BEge] ) Adee] soz dulErt 7t AH|FE A o] AR E ] Q= 715 AH|FA A

ATt ) s K R o i o S B A e o | ksl o &% EAASE g8t & 174

u} ) dullE D AR D BEEEE ) AR o= HEEY of tigt Ao AR|FHAE E&sidlon, 22
S7tll 711=] o] wutellA 71 =Stk o ¢ AT 62zl el Ak Zeo) AmlE
2 Ao AEHE AR FH da, U F Za 23t b} M} (Lee et al., 1996; NIAST, 2006)

2ol A FeEE B Table 129F gt 24
=
E

F7F BAE @A Am ol Apele 2 wol,
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A 8 Aol diste] drt FTREGI AAA
o =S oo biE 49xd, & 28X, FulE
16414, A5 8#1d, b 2021, 71E diut, 4

==
5 F7khe A% BYedl, ha'd 87 S5HS N
163~283 kg, PoOs 42~71 kg, K30 146~270 kg 4%
S ®Hr} uA] Fo] ALr Tavl =2 600~800 m
ol STIElE BFCE, had 7] F5EE HH N
153~159 kg, Py0s 38~46 kg, KO 151~185 kg 423
ojgltt, 7|el 1A e}t AYEE #IUF =2
TE FEITEel TN S Hidsdl, s
ha® 4817 B4=8kS N 280~348 kg, Py0s 34~87 kg,
K50 209~290 kgollom, 2] A439] % ha
< N 66~93 kg, PyOs 21~26 kg, Ky0 117~126 kg
g Bk vA] S| hald FUIAEE ST
N 226~313 kg, P30s 136~140 kg, K;0 234~252 kg
FoR #io g YA A% ok e A5t
A Al 7)ol Aol A o2 diut, fmiute,

SATOPE, AMPE 5 2WA ALEe] FRE

Sorg 2ASle] 71E FEES BAAS (H]7])Eo|
AR fARRS AHFA A8) FEOE AuFA
719 Aol Fhs skt

re
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