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B W RS F IR B 13’ (Zea mays ‘ Yedan 13” ) 1 F}E 13° (Z. mays ‘Danyu 13°) FIAEM (T
A AR FIR A AR ) AR [H R UK AR AR Y B4R B HL 1 NP K Ca 71 Mg & B 3EAT T LMo At R W,
CHCRI3 R PTE 13 AR ER SR LN FRAR ANE | BEE 7 BRAER, A by R A 0B, R EHZ
BXGH 2 MRAEE T BES I BKERESERNEEEE —ENER. P 137/ FX 13" FAEAR
FZRKAM T NP K.Ca fIMg FEERBE(P <0.05); “HH 13° 1AM N.P.K.Ca Fl Mg & & 43 31H
27.36.3.75,14.34, 10.19 f15.94 g - kg™, RE B R KEW PPN, P, K, Ca fi Mg S E/35154.31~8.99,
0.91~1.29.4.07~15.27.2.35~5.42 f11.52 ~4.06 g - kg ™" ; ‘ F+ £ 13 FAERPH NP K, Ca fl Mg S F1H
28.65.4.65.14.54.10.33 §16.04 g - kg ™', REVRKRIK AR F 1 N.P.K.Ca fl Mg S B 2515 7.41 ~12.70.0. 84 ~
1.27.1.81 ~24.69 2.46 ~3. T3 F1 1.12 ~2.73 g - kg ;2 MR Hirh N P Ca fl Mg S B ES K SEBHLE
EEHTHELEFE T RERAR B EF, AR BRKAERTH N.Ca Fi Mg & &£ BI85 E 22 BRI
Feh, PR K A iR A TR S0 S TR B R B 2 A SRR — B R BIRA R B R, KAERBE
BRI R 5 I A B E3 4 B EE A 2%

X Tk WAEM; KAER; BER; KBUESR
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Comparative analysis of diameter and macroelement content in primary roots and secondary roots
from different layers of Zea mays LIU Sheng-qun, SONG Feng-bin ( Northeast Institute of Geography
and Agricultural Ecology, the Chinese Academy of Sciences, Changchun 130012, China), J. Plant
Resour. & Enwviron. 2009, 18(4).:9-15

Abstract; The diameter and contents of N, P, K, Ca and Mg in primary roots (including primary radicle
and secondary radicle) and secondary roots from different layers of Zea mays ‘ Yedan 13’ and Z. mays
‘Danyu 13’ were compared and analyzed under the field condition. The analysis results show that the
diameter of primary roots is smaller than that of secondary roots generally. The later the occurrence time,
the bigger the diameter of secondary roots from the first to the seventh layer, but the changing trend of
base diameter of secondary roots from the seventh to the ninth layer of two cultivars has a certain
difference. The differences of contents of N, P, K, Ca and Mg in primary roots and secondary roots from
different layers of Z. mays ‘ Yedan 13’ and Z. mays ‘Danyu 13’ are significant (P <0.05). The
contents of N, P, K, Ca and Mg in primary roots of Z. mays ‘ Yedan 13’ are 27.36,3.75, 14.34,
10.19 and 5.94 g + kg ™' and those in secondary roots from different layers are 4.31 —8.99, 0.91 —
1.29,4.07 -15.27,2.35-5.42 and 1.52 -4.06 g - kg~ ', respectively. The contents of N, P, K,
Ca and Mg in primary roots of Z. mays ‘Danyu 13 are 28.65, 4.65, 14.54,10.33 and 6.04 g - kg™’
and those in secondary roots from different layers are 7.41-12.70, 0.84 -1.27, 1.81 -24.69,
2.46-3.73 and 1.12-2.73 g - kg ', respectively. The contents of N, P, Ca and Mg in primary roots
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of two cultivars are the highest, and the content of K in primary roots is obviously higher than those in
secondary roots from the first to the seventh layer. On the whole, as occcurence time delaying, N, Ca
and Mg contents in secondary roots from different layers decrease, and P and K contents increase, but
there is a certain difference between two cultivars. It is concluded that the increasing of secondary root
diameter has a relationship with siability to above-ground part.

Key words: Zea mays L.; primary root; secondary root; root diameter; macroelement content

EH(Zea mays L) R HPIER (FFHR) K&
ZRWER(CHR) AR, FEE R AR MEEME
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FERT I RS TAE S, FEE X ERARIREAR
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FIRRR AP RBITE &8 K H o s R L8
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Fe R AT T ORAR R PO R 28 B R AT B
o MHAREKRBREPAFRBEPGRPRRITEN
MERHSEER, M THBARERIMRE EXKE
KETSBRPIRMERARLER, N, EEL
KREAKE 2 ANERSF P 137 (Z. mays
‘Yedan 13’ )YF0‘F+E 13° (Z. mays ‘Danyu 13° ) K
SRS B, X HoA) A AR AR [ 2 UK R I A R AT X
4 IR ER X P& K NP K, Ca fl Mg 1)
GEWATT T e, A ERBRRAEK KRR IIEE
BT R A IRIRYE
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1.1 &8

g 2 N ER PR KB 137 (Zea mays
‘Yedan 13° ) f1‘J3 % 13’ (Zea mays ‘Danyu 13°),
FhREAE O T AR PR A BR B AR B S
R ASHR AR R AN, R ENER
+,0 ~20 em HHE LR HHLR26.98 - kg™
A2E1.21g- kg 2HE1.06 g - kg™ (L5 16.87
g-kg '\ R A118.8 pg g B R BE18.0
pg-g A BORBHFLIL.0 pg e g RIEAE 1,12
g-om’, pH6.6,5 ARE HHFIYHMAKRSE

376.9 mm, F 2005 4E 4 H 28 B ,#¥#4F7 60 em,
BREE 30 cm BEATHERP, 15K 5 m, AREH 15 m’,
3k E H, iR E K457 kg - hm ™ N, 145
kg « hm~? P,0,.60 kg + hm > K,0, ¥ R JEAE— R P
WA, 9 A 28 HUCIR, AR HEEHERES
Ltk H A AR
1.2 Ak
1.2.1 HERGX S BIFIMNTES RETALM
ThiE, ¥ ERM AR A ERAKR AR 2 K%E, H
FR) A AR LS AR AR R AR BRAR , 23 350 PO I
“Pl”Fom, AR ZERFBAT E L E KR, 25
MRS 1 WEbREAE 1 B, K EARKEN
“H5 1 BWART, A “S1” R, In) BT ERK
B2RB3RE F9RBWEMR, RS2,
S3-reens S9” FER,
1.2.2 BAF % SRABEEAERBEE, K8
PREUEE , R — L RB R B 5 MRAERR, TRV
WEELEME2 BRAR, TEFXPBEI ER
B9 BRAER, B, HEBFREE R, % T
AR RERE BN LB, HERAR, . EEE
HARRM IR o e LR 5 B4 K AR ) 28 280 F A i) 2
WHIARSDTE, SR B RIRS LB 44, W ERE,
B b P A E K b e T, BT 105 THE
P4 20 min, RET 75 CHREPHRTEER
B, eHEZRGE, BRRS 50, 60 Hif, H
FREESBRHWE,
1.2.3 ARABAE YA R KA AR
HAMIETO AR ST EEL T 2 om £, 1K
ERENEBHNNE BB S ETERL TS
2 em, ¥R ERE M LB KSR, VA
BRI AR 3 ~5 mm KHEL, BT FAA [ERE
whREH .

FRAEFI R ENETAERAE 1 ZES
7T ERAERETER, HREEYRERE R 100 ~
200 pm M H, B TEB R b, EREANHEREE
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 METMERER; S8 BN BRAERARE

B R R AN E

RPTEERBEEIRAN RS K/ 172 4, B
HKEHN 3 ~5 mm; IRRERMBEIRI AREX,
BRERERN3 ~5 mm, ¥RAEFUR Tk, £
AR B BB T ST B FIm &

B/ DX 10 BREERR , B—RERRE R 2
RIN BN 3R | ST R, B— R RkagRidin
R EAREAET A 30 ANIEE M HE,
1.2.4 mE4EHAE NESBEHELEIL
43X (SKALAR SAN™ " ) &, Mg.P.K il Ca
SRR SR AR R OB (ICPS - 7500)
W5E . AU TAEZM IR 20 °C MXHEE 45%
1.3 HBHH

KA SPSS 13. 0 B4 LR HHm AT A 4
#1; Rl ANOVA H1¥) Duncan £ I H 8K 50 31T
ERBEE.

2 HRMAHN

2.1 EXVEROFABAERAERFRARBRRE
®=oth

B R B 13° 0 FEE 13 AR R [E]
BERKAERER PHEAREXPIRERNLE 1,
R BN , AR E KB R AR AR F R R IKAER

FERERAR, Bk LEF  AERNETER/NT
WA £ W13 FARRIZRAR oA IRAR
WEAERD, VAR BRI K TR KE
WA ER R TR, B LA B R,
ME1ERAERIE2 ZHES 9 ERAEMR, W5
WEHEZHIE K, F I BRERWETRERE K,
P E 13 ARRIZREUR RAE IR B B 5
N ERETEAR A TE | BHS 2 BRkE
WREFERE , HNFHAABROKRAER ;72K
ERMEFERRK, MERENE 8 ZHEI 2
RAREIPERZ WD

SRR S, R 13" M FFE 1372 EXK
AP A AR B B | RN R X M H AR NS A 2
Ao ‘13 WA B ARMAMEREHNEKR
WEh:EBEA . PHRERBRERXER; "X
13° 31 4 AR A [RI AR AL A9 B2 B /N BRI A - 4R
EXHA AERER PHER. AT, FEF
HIH, R R SR E R ) A R B R RS0 L, 78
ZIEWAERKS R NRI AR B B g
137 (R A AR A K S RS O L, T3 137
IR AR AR B A KK /. 2 SRR G
PR AL FRARIEER | P 3R AAR B X AR ML #
A RREALL,

AR BRRAERTE, WE 131 B
FIRRAEMBERY B HBER - EREBREK,

F1 FARM HEL AN AT NERNTRAERXERFRRERERQLR
Table 1 Comparison of root diameter of different parts of primary roots and secondary roots from different layers of Zea mays ‘ Yedan 13’

and Zea mays ‘ Danyu 13’

‘B3 I B AR/mm  Root diameter of  Yedan 13°

wgemy

‘FHE 13’ R EZ/mm  Root diameter of  Danyu 13”

Root type” =W i BREKX HFR 2k HREX

Base Middle Root hair zone Base Middle Root hair zone
Po 1.125 +0.113 1.187 +0.182 1.202 +0.115 1.251 £0.127 1.300 +0.115 1.110 +0. 145
P1 0.825 +0.085 0.824 +0.096 0.826 +0.096 0.652 £0.071 0.831 £0.094 0.852 +0.096
S1 1.175 £0.098 0.976 +0.099 1.051 £0.099 1.003 +0.103 0.625 +0.072 1.202 £0.123
S2 1.250 +0.113 1.175 £0.113 1.047 £0.121 1.175 £0. 116 0.824 +0.091 1.203 +0. 141
S3 2.625 +0.190 0.926 +0.097 1.021 +0.153 2.575 +0.254 1.701 £0.099 1.021 £0.112
A 3.350 £0.312 1.327 £0.114 1.232 £0.116 3.751 £0.362 1.752 £0.163 1.103 £0.096
S5 3.525 +£0.321 1.625 £0.153 1.191 +0.128 4.253 +0.398 1.511 +0.174 1.202 +0. 151
S6 4.951 +0.502 1.701 +0.134 1.053 £0.116 4.804 +0.396 2.503 £0.263 1.115 £0.142
S7 6.001 £0.741 2.150 +0.228 0.931 +0.097 7.003 £0.698 3.075 £0.321 0.993 +0.096
S8 7.012 £0.756 0.875 £0.092 0.810 +0.068 5.501 +0.489 1.010 +0.111 0.804 +0.082
S9 7.503 +0.779 1.651 £0.135 0.782 +£0.085 3.750 £0.412 1.575 +0. 168 0.781 +0.069

D PO F1 P1 43 51 3 77 470 4 AR R B ) £ R AR R K AR BE AR PO and PI represent the primary radicle and the secondary radicle of primary roots,
respectively; S1.52.53.84.85 .56 .ST.S8 MISO A RRRFBIBRFBLEREFIRFIE B R E R FLTR.F8ENEIBKER
S1, 82, 83, 4, 85, 86, S7, S8 and S9 represent the secondary roots from the first, second, third, fourth, fifth, sixth, seventh, eighth and ninth

layer, respectively.
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RERERZR/N, PRELRD;H 2 RRERRE
A SR M ERRK, P EER/D, R
BXHBERD. FFEIBHELEME2 ZRARR
HEMAELGERE: HREBERERRK, B EERK
AN REEAR/N 3 BRARRERNZELES
B EWEHARK, PHEER/DN, REX HER/D.
2 AR 4 BEES 9 BRARR ERNZHBE
P EEE AR, PIHEARDN, REXARE
o PEBHRK 2 AERGSFUCEAR ML FIREX
WEA BRI, LEUSET R B8 ZRE9
BN BRI,

S 7] — i R AN B R R A AR B S S AR AT L

B, AT AR, SRR BR 137 SR | RIS 9
JEVREEMR , A e TR e, 638 A A s TG ik ¢
F 13 B 1 BRAMEISE 7 Z ARG R AR
MR AR AR, B 7T RRERERERE
PR AAE, TG B ARS8 BRSO RIKARER
HEZEHD A
2.2 EXRNERMAEBERRERFTNPHKE
BoH

TR ARl W 137 R FEE 137 F AR (R
1A FEAR AR A AR ) FLAR R Z KK AEAR B NP A
K & BITERILE 2,

F2 EASWOEE LB N AE DB NERRNFEERRERS NP K SRS

Table 2 Comparison of N, P and K contents in primary roots and secondary roots from different layers of Zea mays ‘ Yedan 13° and Zea

mays ‘Danyn 13"V

N&E/g kg ! N content

PE&B/g- kg~! P content

K4E/g-kg™! K content
g " Kg

=il

Root type o 13 FIE 13 13 FEE13 W13 FAE13

Yedan 13 Danyu 13 Yedan 13 Danyu 13 Yedan 13 Danyu 13
PO +P1 27.36 £2.35a 28.65 +2.57a 3.75 £0.31a 4.65 +0.45a 14.34 £1.53b 14.54 £1.53¢
51 8.8520.98¢ 12.70 £1.21b 0.96 +0.10d 0.84 0. 10 4.07 £0.46; 1.81 £0.16)
S2 8.81 £0.89¢ 11.66 +1.13d 0.91 +0.10g 0.86 +0.09i 4.07 £0.42i 3.02 £0.32i
S3 8.99 £0.88b 12.43 +1.15¢ 0.95 +0.1le 0.91 £0.11h 5.59 £0.56h 3.39 +0.35h
54 6.27 £0.71e 10.38 +1.23f 0.94 +0.09f 1.03 £0.13g 6.99 £0.74¢ 4.03 £0.39g
S5 6.40 +0.69d 11.22 £1.33e 0.94 £0.13f 1.03 +0.11f 7.28 £0.76f 5.78 £0.56f
S0 4.73 +0.51f 9.17 £1.02h 1.07 £0.12¢ 1.10 £0.15d 8.68 £0. 84e 7.42 £0.76¢
S7 4.78 £0.49¢f 9.37 £0.99¢ 1.29£0.13b 1.08 £0. 14e 11.03 £1.24d 13.32-+1.23d
S8 4.63 +0.54¢ 8.77 £0.92i 1.29 +0.12b 1.25 £0.13¢ 12.73 £1.25¢ 16.34 +1.76b
39 4.31 +£0.47h 7.41 +0.86j 1.29 +0.14b 1.27 £0.14b 15.27 £1.33a 24.69 +2.35a

D po #1 P1 43590 2275 41 25 4R o B9 47 25 AR 19Kk 42 B4R PO and P1 represent the primary radicle and the secondary radicle of primary roots,
respectively; S1.52.53.54.85.56.57 S8 WSO A BERE 1 R F2R EIRB4EFESEF R BT R8BS I BRAER
S1, S2, 83, $4, S5, S6, S7, S8 and S9 represent the secondary roots from the first, second, third, fourth, fifth, sixth, seventh, eighth and ninth
layer, respectively. [H]5l|th AE /NG FEFRRERF B2 (P=0.05) The different small letters in the same column indicate the significant

difference (P =0.05).

2.2.1 NATers mE2 00, Sk e 13’
A PHE 137 WA AR (RLEE T A AR R AR R AR ) 1
ARIBRKERF N FBF—EWER, K94
B N SBYN RS, BERRKERT N S&Y
HUMEK 2. 77 ~4.26 £, A 137 F1° FHE 137 AR
BREARPHN N SRUER, MR ik k4
EHRISEE N SBZERS, HPE 1B B2 =N
WIRKAERP N GBES, BRI HMSIE
13°% 1 BE483 BRARS N FENFHEDH
J78.88 F112.26 g - kg ' 4 BRE 5 BIREMRF
N & B8 50% 6.34 7110.80 g - kg™, 56
BEHISE T BRARD N FENEHED RN 4.76

M9.27g- kg™ 8 EMEI BRAERT N F&
FSE A4y ) H 4. 47 F18.09 g - kg ™', RS 8
B9 BRAERPH N SRR,

SR RARBERKERS N SRHFTER
BEEMLERER, B BRE 3 ELENS2E
WM RS 6 EME 7 BRARMKH N SEER
RBEINP>0.05), B 13° WPIERKEZIZK
WHERA N SBHZREEREKFE(P<0.05);
‘FEIHWERESE 1 BESE I BKAERE N
SRINEREEEEKFE(P<0.05),

2.2.2 PASehbi mME2 AN, E KR 13A
‘FHE 137 34 R (P R AR A AR ) F1A

A
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RS FRPIAERAA R ER AR BB TER S B LB | 13

FBEKKERP ERPH P SERS, EE8EK
WM P 5 BT HMEK 3.50 ~4.47 £5, ‘B
137 F1° F1E 13° SRR ER T P S ESAM
F,HZRA K, 2 MRFHARBRERERT P&
HORELEE N ERENKERD P SRKT
BERERKAER, F£1EEES BRAEBFHP &
B TAEARAERP SEMESE. L6 BERE9
BERARFH P SESTERARAR P FEKNF
¥EL :

A1 A FTE 137 AR KA FRBERIK
TR P EREETERBEESN, EREN, R
‘REI3BAENES BRABRIEE T .8
JFHHIES 9 YRR P A B2 ROF Rk B B KR
(P>0.05)%0, ‘#5013 WA AR XA BRI AR
HPERMNERYEKBEEKE(P<0.05); FHE
I3"MAEREE L ZE2EIBERERST P SERN
FRWBRB B EKFE(P<0.05),

2.2.3 K&Eend MEB2 AL, ERSERH]
13 A FHE 137 FAE AR (AR AR AR A
W)RARBRKERTPH K SEE —ENER,
W 137 R FHE 130 WM K S RIHTE
B ARBRRKAERTH K F]EFEK, ‘R
13 PFERE13E 1 BRAERPH K SBEHRK,
SR 4.07 F11.81 g - kg ™' s BlEHE W AR &1}
BIRHER,E2 BEEE 9 BIRERFH K SEZHT

B, ZFIRKAERTKETEES, /35 5
15.27 f124.69 g - kg ' ; ‘13 FI FFE13° 459
BRAERTHK EESNEE 1 BRERP K EE
B 3.75 ~13.64 {Z,

X 13 AP E 137 FIAEAR RARFE B RIK
AP K FEFTEREEEIN, EREN, K
BFI3PH FE 13 MOERKE L BEE I BRA
MRIE K S8 2R E8R 8 B EKT(P<0.05),

2.3 ERVERMABER L ERS Cafn Mg &
ENH

TR AR R 137 F P E 137 AR (B
AR N R A AR ) R [F] BRIk &R Ca 1
Mg SBMSITERILE 3,

2.3.1 Ca&d#kik HEITUFE, TR
13 AP E 137 WA R (AR AR IR AR AKX
AR FIAFZR KA DR Ca SRA—ERNZE
S, BURAER TR Ca HFERER, BERERIKAER
B Ca S RCEHIMER 2.70 ~3.51 /5,565 1 BIRAER
i Ca & K FHIAEM, BWAERK Ca FEL
4.77~6.60 g - kg' ,HE T HAAZ XK ER SN
CafiE, BR'FAEIZIE3 ZRERPH Ca B R
BARSN, B EE, BB I3 A E I3 HE LR
B 6 BRARTH Ca 5 BYEZHREKHEE,
BTREFIERAEMRTD Ca TEEF 6 BRAR
XA, 5EOERAMR P Car BMLL, W

£3 BRI WEIY I HE 13 PERNAEBERLERSD Ca Fo Mg S BIIELBY
Table 3 Comparison of Ca and Mg contents in primary roots and secondary roots from different layers of Zea mays ‘ Yedan 13’ and Zea

mays ‘Danyu 13’1

A CadE/y-kg™! Ca content Mg &8/g - kg™! Mg content

Root type W13 Yedan 13 FE 13 Danyu 13 ¥ 13 Yedan 13 F+% 13 Danyu 13

PO 1+ P1 10.19 +1.03a 10.33 +1.24a 5.94 +0.51a 6.04 +0.61a
s1 5.4220.57b 3.73 +0.36b 4.06 +0.41b 2.73 £0.23b
2 5.06 +0.59¢ 3.35+0.34¢ 2.91 £0.31d 2.50 +0.25¢
s3 4.76 +0.51d 3.32+0.38 3.23 +0.33¢ 2.22+0.23d
s1 4.05 0. 49¢ 3.3420.34d 2.60 +0.29e 1.91 0. 28e
S5 2.66 +0.23i 2.57+0.32h 1.52 £0.22j 1.70 0. 18f
6 2.35 £0.25j 2.46 =0.26j 1.53 0. 19i 1.28 +0. 14h
s7 3.16 £0.32g 2.65 £0.28f 1.54 £0. 14h 1.27 +0.12i
S8 3.58 +0.33f 2.58 £0.27¢ 1.80 +0.16f 1.34 +0. 14g
) 2.99+0.31g 2.48 +0.25i 1.55+0.17¢ 1.12 0. 13j

DPo H P1 435 32590 A3 v 99 A R HR AR A JEMR PO and Pl represent the primary radicle and the secondary radicle of primary roots,
respectively; S1.82.83 .84 .85. 86 ST S8 IO HEREI R F2R F3EF4EE5 B F R FTE L ENE I BRAR
S1, 82, 83, 84, S5, 86, 87, S8 and S9 represent the secondary roots from the first, second, third, fourth, fifth, sixth, seventh, eighth and ninth
layer, respectively. [AF|HRFEHPEFHEREFEE (P =0.05) The different small letters in the same column indicate the significant

difference (P =0.05).
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BRI TR HET BRAEMRSD Ca FEHEMT
0.19~0.81 g - kg ™', 55 8 BWAMRP Ca FEIGM
T012~1.23g-kg ' 559 B4R Ca F &
AT 0.02~0.64g kg™,

St HREA 137 AL ST E 13 W AR (AfE R AT

AR R BARFERR AR TR Ca & BHAT
ERBEMESN, GRER, BRI M L 13’
PR EE 1 BES 9 BRARYT Ca FEKE
Bk B EAFE(P<0.05),
2.3.2 MgAEegrs mFE3 A0, TRGFHE
P13 A1 FHE 137 w1 AR (B A AR AR A I
B AR BRRKERS Mg SENZHBEAF —
ERER VAR Mg SEBBER TRAER,
REARKRKAERS Mg B FH{EK 2.58 ~3.38
%, Wik EE RN RMEE, B 137t
F 13’ WAERS Mg 5B EZREEMRAER,HE2 4
R AR A £ R, B 13783 BRE
i Mg S EETH 2 ZRAR, 8 BRAERTH
Mg & BN EERTE 7 BME 9 BRAEMR; - J
F 137 WA 8 BRARTE Mg TRFTH TR
I 9 BUCAER, & BRI AR P Mg 5 &Y
Wit 2 1 B 1B B 4 3R 2 M R AT

XF R 137 A ST E 13T AR IRER T H
Mg S EITERBEEST, SRRV, HH13°
ML 13 MOAREKE L EES I BRERS
Mg & B2 REA T B E K F(P <0.05),

3

BEAEZRB W RE N LR EERE
B MR BRI B E A EER RS EXT
M /e R R EAMTIRAMRL . UENITRS RS
T, ARFEEN LR PR AERAR, @ HELT,
RETEFHREEEATRELEFHRERE
BT BIRYE, F KSR A 13 FEE 137
124 MR (A FE A 2 AR AN AR AR ) AR AR AR B AR
WHARKR, BT HERRA MEXERE/D, B
WBTREAERSTERENER. BNNIRRTE
AR IERE, EXNRATEERET
TIERE MBI TERK, —BELATREXA
T BFE(FRBERES) REXEREWEH,

AFEM TR TREBRAR, BH AKX

FIEH ", HX AR OBER, SR GT A
BRI ILH LR TR A TRABERH K.
R TR F A 4 R PR A £ 1 05 0 A ), A R W
S5y B TR IIME I MBE I G fF e R BRI
THARES BERAME, A TRANKRARE,
T AARAE SR Y XK 4 AR 0 (RO H R B AR R
FEMMEAY . EHOTFRSERER, TR0
13T EEE 9 BRAMRMRER HRR
K, EKEFPFHE 137 55 6 BESE 8 FUCAERK
R BRI K, M 5 YR AR AR T K B RS H
B A K. B, AR BT R R, BRI AR
[ 3 i 4R, T 2 2 T A M P Y AR AR SRR MLAL
T A s S PR bRt RSB T B SR U
SN AR BT B SRR A A o FIRT, AR
ZITTER H SRR BB R R TR A, P
N # P BRI E AR R A KBS LU AR R
ARSI T  ERAIAER
WARARFRRBRERNZF OB HRAERZE
B e SHR AL

FARRRBRR—ARERE, BHTAR
RAMRAE A F BN R AN AR, SEEEE
KEFSRPIIEMEABAEER . PAERFEN
B OK 4 FFR 4 J5 EE R EEAER, ML RS
9, RO RS EERBERAER . B E
s AR A 137 A PEE 137 WAL 1 RES
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