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 E: DUME 22 4 AE, KA Hoagland B R R HAAT 0 RIF R R, AL T AR K A ME T, 8344/ &
YEEKEFLPBRAT W RE2ANEAKTFRE(EFHRBMAEE) 3HASLE(ET K AHRE KL
M AR K A E), 6 MNE, EREV. A REE A2 Y, BEAEBL NS E I hE ERK 4
WE R EMATLESPADE) MM EAKERM EH NP Ca 2 EFMMRANP K CEEHEEMTEFRBL
H(P<0.05), EWFEEEANT, REAR KK MEEARE R0 4.4% , EF Ko 73R KK 23R X K
AR E M E TN 1.54.1.66 g kA 0.97 g4k B AL B 2 B 19.4% .25.8% 1 4.3% 5 2 AR
RADMHE T, ANZMRERERKAEZRMK, 554 T, A NP.CaFRpHTKEZE BRI, EH¥H
EEUT,EH KL RHREKD R 2R E A MELEH EHALEEELH N 36.54.36.65 g-kg™' Fn
32.70 g kg™ L BB A E A E 9.5% .6.5% 41 6.9% ; 2 G B 05 7 7.48.7.51 g-kg ' 6.54 g-kg ™!, PB4 AL
A E3.0% . 13.1%F1 22.7% ; 2454 B 27 h 8.35.8.37 g kg ' F15.53 g-kg™ !, 45 40 2 4 5] & 26.5% .
24.4%H19.7%, #RRUBLEGHEANEZGEERKKE RSN, 5T R FHIRE A PET L NEZ S
KRS IR RO, AR B AR X K o 38 0 R

KR FHRARE KD ANE AP E; PR FMAEE; FORK
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Effects of calcium on growth of winter wheat seedlings and
nutrient uptake under partial-root water stress

ZHOU Fang, ZHAO Yu-xia, WANG Wen-yan, LI Xue-fang, WANG Lin-quan
(College of Natural Resources and Environment , Northwest A&F University , Yangling, Shaanxi 712100, China)

Abstract: The effects of calcium on growth and nutrient absorption of winter wheat seedlings (Xiaoyan 22) under
partial-root water stress induced PEG — 6000 by were investigated, using Hoagland solution cultivation with split-root ex-
periment. Ca’>* was eliminated by EGTA. Six treatments were set up in this experiment, including a factorial combina-
tion of three water stress schemes (no water stress (CK) , half-root water stress (HRWS) and total-root water stress ( TR-
WS)) and two calcium treatments (with calcium and without) . The results showed that shoot height, taproot length,
biomass, relative water content (RWC), relative chlorophyll content (SPAD), and N, P, Ca concentrations in winter
wheat seedlings without calcium treatment were significantly lower than those with calcium, regardless of water stress ( P
<0.05). With the treatment of calcium, plant height in HRWS was increased by 4.4 % . Biomass in CK, HRWS, and
TRWS were 1.54, 1.66 g-plant™' and 0.97 g-plant~', respectively, which were 19.4% , 25.8% and 4.3% greater
than those without treatment of calcium. Plant height and root length in TRWS became decreased significantly. Without
the treatment of calcium, concentrations of N, P and Ca etc. in seedlings were significantly reduced. Total nitrogen of
shoot with calcium treatment in CK, HRWS, and TRWS were 36.54, 36.65 g* kg_] and 32.70 g kg~ 1 9.5%,6.5%
and 6.9% , respectively, higher than those without; total phosphorus were 7.48, 7.51 g-kg™' and 6.54 g-kg™!,
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3.0%, 13.1% and 22.7% , respectively, higher than those without; above-ground total calcium were 8.35, 8.37
g kg ! and 5.53 g-kg ™! respectively, 26.5%, 24.4% and 19.7% higher than those without calcium. The results in-

dicated that calcium had significant effects on the development and nutrient use of winter wheat seedlings by promoting

growth and nutrient uptake under water stress, relieving the inhibitory effect in the entire root.

Keywords: Calcium; partial-root water stress; winter wheat; biomass; relative chlorophyll content; nutrient ele-

ment concentrations
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IK 53 HviE — B R 29 3 TR N A B A
P N A BT R S B TR R 2
—o AR, AT T — ol L 0 1 K R
Jey R AR X 7 7K (Partial root — zone irrigation, PRI) ,
HE IR LR — 5B AR R A TR S HAE
ALK 7 —F R R AL T T 5 (Partial oot — zone
drying) Z5 48 R BT 52, #E 17 7 AR AR TR AR 5ok IR R
b DIV O 9 715 (2 I v | I & SN = Wil s €
fgted . AR X Ak K AT 4ERE 4l 1 E H AR KU R
iRy Sy E T ES DA PSS R ey B E RS BT
SIECRENE ST R 43 AR5 3 M 3 L~ 100 04 of K 4
A AR AR R Y I ST A 2 TR SR
BRAR XK 43 38 T A5 XA 21 v A K SO SR T R R
WG e (R RIS AR R Sk 2D o SRy it AR D A /N 4y
HAAE, AR SR XK S 3B T 55 B X 4/
YA AR S SR R R, B A TR
AT RS TEDT P i 2R BRAE P B2 5 b ol AR 7
IKREWAR AR
1 ARSI
1.1 #

PR B B R & /NE ( Triticum aestivum L) S F
/ME 22 B HERE R K — B0 2 22 F T
0.1% HgCl, % 10 min J& , BTGB K R 4%,
FETETCR K HIZ AN 12 ~ 24 ho 2RI E R T2 504
TEAR)E /Y 2R B IS, BB EE IR IR I T KR, T
25°CZPW - 350 B R REAE W) B I A N R IEHEZF . £
g e  H HB BN TR E NS, HifF

W) R 75 7K AR o, B OEHR 14 b, BRI
M 25C/K 21°Co K% 3 d J5#°4 1/2 Hoagland
BRBIATHFR,3 d 5 4 Hoagland 377 .. 4l
iR 14 d, BUE K RIF 395 — 30 gh ik 75
Ab3E B FE KAR BRI, R 78 A E SO R
VAW pH {EL, RERR 3 d T — R IR TR SAL R
Hoagland B F2M LN (g- L) : Ca(NOs ), - 4H,0
1.18,KNO; 0.51, MgSO, * 7H, 0.49, KH,P04 0. 14, Fe-
S04+ 7H,0 5.57 x 1072, Na, EDTA 7.45 x 103, HoHfi
HICE K Amon BT RIR G W, L5218
Hoagland & FR H A EGTA, A IE45 )& 45 Hoagland
BRI EGTA,

15 i FH B 5 & — 1 6000 ( Polyethylene glycol —
6000, PEG — 6000) F 2K 3 11 B 25 BR Ak 2% 1 70 A BR 2
A, LT LT e VY £ PR (Ethylene glycol —
bis — (2 — aminoethylether) - tetraacetic acid, EGTA) H
VG4 [ AR R BRA R =

OYAR R O AR SIS E LR (R RS
712010 1 0225628.3) , LA 157 15 B g 212
5%

1.2 RIEIT

P EBUR /N B, BRI LR AR o5t
SRIGH AT 5 A B o i B (B 1) o, IR /N AR
P 5] b S B AR P , RS ORI 7 I = AR A A
B2 B E M 10 #201H o F Hoagland 78 3% W IC
il PEG — 6000 131 ¥, PEG — 6000 [ ¥ i J& 10%
(w/v), BBEHRL N - 0.56 MPa 3! (F1 24 Frh jiE T- 2
Wit ) o AbFEDLZE 1,4k 6 MALEE, AL BER A 3
Wo /INELHACTE 7 d 5 BURE , I E 45 T B o
1.3 MEMBRAE

PR AR R A 5 4 R IT, BB R E
A=Wy i < oy SO T AR 2 AR R BB AR L3, SR 5
F 70 CERT AP B EE, e TR R, o
s Z AR & i SPAD — 502 (Minolta 2% &) 24E 77 )
FE o W AR K R PR 1, BAE X K
RWC(%) = [ (5 - T5) /(M MEEHE - T5) ] x
100, K dth 1 0 FIAR Z24F 0 BE T8 0 J5 I 4
W P R E A, H HS0, - H0, IHEAEY
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Split-root method and treatments

Table 1
Qb F ZEAQD)
Treatments Left compartment

HFE=E(R)

Right compartment

TEFKA; + IEH# LS (CK1)

Control with calcium

JRIT AR XK A3 e + JE H 1L
(HRWS1) Half — root water stress with
calcium

AR IX K 3G + 1E LS
(TRWS1) Total — root water stress with

Hoagland R

Hoagland solution

calcium
EH KA + A (CK2) Hoagland & ##9 + 5 mmol-L~! EGTA™ *

Control without calcium

JRTRAR XK A3 A + AILES
(HRWS2) Half — root water stress with-
out calcium

TR XK + LS
(TRWS2) Total — root water stress

without calcium

mmol L.~ ! EGTA

mmol - L.~ ! EGTA

Hoagland oS Hoagland solution ™

% 10% PEG - 6000 ¥ Hoagland & 7
Hoagland solution with 10% PEG - 6000

Hoagland solution with 5 mmol+L~' EGTA ™

Hoagland & % + 5 mmol - L=! EGTA
Hoagland solution with 5 mmol+L.~" EGTA

Hoagland & 3% Hoagland solution

% 10% PEG - 6000 [ Hoagland % F%7
Hoagland solution with 10% PEG - 6000

£ 10% PEG - 6000 fY Hoagland & 35
Hoagland solution with 10% PEG - 6000

Hoagland BIRWE + 5 mmol- L~ EGTA
Hoagland solution with 5 mmol+L~" EGTA

5 10% PEG - 6000 fY) Hoagland &+ + 5 mmol - L.~
EGTA
Hoagland solution with 10% PEG - 6000 and 5 mmol L~
EGTA

% 10% PEG - 6000 1 Hoagland % W + 5 & 10% PEG - 6000 Y Hoagland % 3£ + 5 mmol+ L™

EGTA

Hoagland solution with 10% PEG - 6000 and 5 Hoagland solution with 10% PEG — 6000 and 5 mmol*L ™!

EGTA

T x, BRSO S TRIEER 5 mmol - L™15 » » , EGTA 58 T2, B B M0 B P e e 8 7

Note: * , the Ca’* content in nutrient and stress solution is 5 mmol*L~'; * % , EGTA used to chelate Ca’* in nutrient and stress solution is a Ca’*

chelating agent.

Ai bl =
Right
compartment

Left
compartment

1 SiREETEE
Fig.1 Sketch of the split-root system

1.4 HIEAE
iz JH Excel2003 1 DPS7.05 %4 1F 47 55 4 Ak 3
S840 07, LSD R 2 5 5
2GR
2.1 BEIREKSIETHENLNEHEKRS . E
RIS
TP AR 5 FAR X 7K 3 75 i 118 2 o7 AR F508%

HIZ% 2 Al i ANEA K i , ASEES R HHAC /)N
Z2 4 O RR R A AR I T IE R IEES A0 B TR

R2 BEREAKTPNE TEENZNE
eSS ERKZMm
Table 2 Effects of calcium on shoot height and taproot length of

winter wheat seedlings under partial-root water stress

M ZEEMRK HEMRK
S GEL) Shoot Taproot length in Taproot length in
Treatments height left compartment right compartment
/cm /cm /cm
CK1 34.70b 24.23be 24.87a
HRWS1 36.23a 28.93a 24.73ab
TRWS1 30.40c 24.13cd 24.10ab
CK2 30.47¢ 23.47c 23.33bc
HRWS2 31.17¢ 25.00b 22.27d
TRWS2 28.60d 22.60d 22.30cd

TE AR TR R A B A) 22 55 5% WK, Tl
Note: Different letters mean significant differences among treatments at

the 5% level and hereinafter.

BEESZEET |, R AR X K 43 JiiraE Ak 3 (HRWST) [ P
RIS AR R e ) 2 58 2 8 T CKL, PRI bR
FEREKI CKL 45T 4.4% 19.4% ;47 £
K (M) 5 CK1 [T 2 25 5, UL IE & 145 4 14
T JRIEAR DX K 43Tk AT DA A /N 1l RN R
HARXARRMAE K NS, R XK 4
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[ B AL (HRWS2) AR B 5 CK2 28 5 RN 3, A2 &
MK 8 CK2 BT 6.5%, A7 EMWKEMRT
4.5% ;HRWS2 ZE 3 Ak =y S 22 47 FEAR KB HRWS]
I HIREAR T 14.0% . 13.6% F1 9.9% , 2T IX K
SYIGE T AR IE LS 5 1, & /N B PR A
FRA 8 I A, TRWST EE CK1 43 FIR#R T 12.4%
M'5.6%, Lt HRWSI 23 BIFEAR T 22.3% F1 21.0% 5
TRWR Lt CK2 43 532> 17 6. 1% Fl 3. 7%, Lk
HRWS2 7358 /0 1 8.9% 11 9. 6% ; TRWS2 4b FEf)
PR I 22 A7 EAR K TRWSE 23 B AR T 5.9% .
6.3%F1 7.5% , Ui BB N 5 T 4 FRAR X K 43 ik
Xif A /INFZ Ay i b BRI ZR AR K I R
2.2 BEREKSEE TENLNEHEITRE

X & = B R

L 2(A) J1 ANELES b PR AC /N2 2 T I 2 25
AR 5 A I AR A A B B AR, IEH LS 4
T, JRHRAR IX 7K 43 38 (HRWS1) 4b 21/ SPAD {H
5 CK1 UG i 3% 22 5%, M A L85 i) HRWS2 4 B 1
SPAD {8 23 T CK2,{H HRWS2 4L B SPAD 1 '

S
<
<

- a a
(A)
b
= b

C

(%)
f=4
f=}

-4 3 AH X % H(SPAD)
Relative chlorophyll content
=
(=}

o =
(=) S
TRWS? | =

CK1

N
1%
O

HRWSI
TRWS1
HRWS? |

Ak BE Treatment

FT HRWSIL, BB EREG 2s 0 il 4 2R 105 . 1E
S FHUNIEES 5 R, JR AR XK 43 ae Ak 3
-2 ZE AR X2 B 38 1o T A AR X K 2 3 Ab B, H.
725 .3 TRWSI AL FH (%) SPAD B % # & T TRWS2,
VP A ERAR DX K 43 3 S 35 400 o it 25 1 5 B, B
A5 ) 5 o 3 o 3 A o
2.3 BEREKSEMNE FEXNLSNEHERTS

KER R

I 2(B) A1, JRyFRAR X K 43 ikt FAIG T 46 /N2
YHTARXS O K B o IR ST R AR XK
S3TE AL B (HRWST) B AR X & 7K 5 CK1 o i 3%
25 5%, TRWSI Ab 3 A9 AH X 5 7K £ 18 2 I F HRWS1;
AP ZE T, HRWS2 ZbBR A X 5 K B B B K T
CK2, T TRWS2 4 #H Xt 35 7K & 0] i 3% 1% T HRWS2;
HRWSI A0 B AR X 9 7K i i 2 5 T HRWS2, H. TR-
WS Ab R () AH X 25 K 2 5 3% i F TRWS2. 1 BH ik
5 25 TINER A& /N2 1 7K 4 TR 3B R0 5 T Jy A AR XK 4
i) S TE N SN S B3 5 G I STE R S A

120.0 B)
= a a b
2900} d c
= ©
g2 ¢
% 260.0
41 3
- O
X >
Z=E300
B
7
00 1 l 1 1 . 1
Z 0 » 9@ g
) = =2 O = z
24 24 a4 o~
jus) =~ jan} =

Kb Treatment

2 BEBIRRKSNE THENENEHEHEREE(A) RBENEKE(B)HZMN

Fig.2 Effects of calcium on chlorophyll content(A) and relative water content(B) of winter wheat seedlings under partial-root water stress.

2.4 BERXKSEE TENZNEHEEYE

pA

2R 3 0, ANIEEE Ab B A /N By i B AR P i 8
FoIEH R4 A BRAG, CK1 AR B AR B T
CK2, JRyEBAR XK A3 e T AN I8 02 1E s 8 2 R
AL gt b0 0 e 5 oA A Ah BHAE Y s R, ZEAR T
SR BT AR AR BT R TR e Ab B
HRWS1 Ab3 A= i 8 35 5 T HRWS2, 2R IX.
IR IME R AN TE L85 545, 1 BT A A
JRE AR T R AR B Y IR T R e &
JryiRAR X 7K 43 ik 3 7K SF- 5 TRWST 4L BRf A= 9 1 5
TRWS2 Jo i % 25 5o Ry A AR IX 7K 43 Jip 38 Ak 34 118 AR

S AR, HRWST Fl TRWST Ab B A AR & L 1 3 3%
T CK1, CK2 Ab 39 AR 5 bL I 2 5 F CK1. i BH
K43 B3t Xt bt 3 A A A 4 R X AR R A
YRR, B2 BT Y A Be R &R, oKWt 5
XA /NG M 1 RIAR 2R A A K B — R A TR TR
o
2.5 BEHRERASHETENLNEHEERT
ERENZN

I 4 LT, ASBLAE A LA /NFE Ly
N.P.Ca & MM % N.P.K.Ca & &% T 1F % it
FHALIE . BEEHES XA /N B RO R R A
BRI
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Table 3 Effects of calcium on biomass of winter wheat seedlings under partial-root water stress

=N N =N oy =N - - E’\ =N
Hi, 1 Eﬁ%)ﬁ% /L(*E)ﬁ% SR B RS TR G5 o
oyl . Root mass in Root mass in Total root Total plant
- Shoot mass . Root to
Ireatments (2 DM) left compartment right compartment mass choot ratio mass
& (g DM) (g DM) (g DM) (g DM)
CK1 1.07a 0.23bc 0.24a 0.47b 0.44c 1.54b
HRWS1 1.14a 0.28a 0.25a 0.53a 0.46ab 1.66a
TRWS1 0.67c 0.16d 0.15¢ 0.30d 0.45b 0.97d
CK2 0.88b 0.21c 0.21b 0.41c 0.47a 1.29¢
HRWS2 0.89 0.25b 0.19b 0.44bc 0.49a 1.32¢
TRWS2 0. 64c 0.14d 0.15¢ 0.29d 0.45h 0.93d
F4 BEWBRERAKSHHETHENZNEHER B ARESENEM
Table 4  Effects of calcium on nitrogen, phosphorus, potassium and calcium concentrations of
winter wheat seedlings under partial-root water stress
. i K R e e Ky
i H JOEL] . . . )
0 Treatment N concentration P concentration K concentration Ca concentration
rgan reatments
® /(g+kg™' DM) /(g kg™ DM) /(g kg™" DM) /(g kg™" DM)
CK1 36.54a 7.48a 13.96a 8.35a
HRWS1 36.65a 7.51a 14.26a 8.37a
S 175 TRWSI 32.70c 6.54b 14.21a 5.53¢
Shoot CK2 33.37b 7.26a 14.04a 6.60b
HRWS2 34.41b 6.64b 15.16a 6.73b
TRWS2 30.59¢ 5.33¢ 14.53a 4.62¢
CK1 28.40b 6.16b 10.56a 6.83a
HRWS1 29.76a 6.78a 9.78ab 7.03a
ZERAR TRWSI 2.41c 5.94he 7.88¢ 6.09ab
Root in left .
compartment CK2 28.24b 6.11c 9.64b 5.66b
HRWS2 28.80b 5.59¢ 9.03b 5.75b
TRWS2 22.14¢ 5.15d 7.12¢ 4.91¢
CK1 28.39a 6.17a 10.57a 6.84a
HRWS1 25.86b 6.04ab 9.55b 6.43a
FiiR AR TRWSI 22.38d 5.95h 7.87¢ 6.08a
Root in right
compartment CK2 28.23a 6.09ab 9.51b 5.67h
HRWS2 23.93¢ 5.29¢ 9.40b 5.52b
TRWS2 22.18d 5.13¢ 7.11c 4.92¢

SRR X 7K 43 il 30 40 FE (HRWST) F L 135 N
TS CKl BER, AR CRIMNE)N & D E S
T CKL, AR R ()N & & 8 &K T CKL;
HRWS1 AP FH AR A N B Em T
HRWS2, 2 &R XK 3 8 T A e L 5 15,
i EAR AR R N i 3 0 2 T AR WA SR AR
XK Wi K-, TRWS1 5 TRWS2 b B[] JC i 3% 22
5o VLHTRTFPAR XK 23 W38 AN 25 ™ F 5 1 1l 35811
AL AR M8 AR DX A AR R, (H 23 52 e Jh
HRIX A R0 2R WAL 5 43S AR IX 7K 4 3 ) =400 i) 4
IR, ELAS 3R 5 500 Ik 559 o

FALP P A S N FEA MM S A
TR MBS B 2 A WSO 5 14 A 1 B A %
HRWSI 1 TRWS1 ZbH A 3 AR R P & 3
5T HRWS2 il TRWS2,

AR EA K SR EF AR E. EH
BEESZEE T, JRAP AR X K 3 JiiraE b 3 (HRWST) AR
A K EYLT CKL; M AEEES 2544 T, HRWS2 &b
MR AR K &S CK2 BER . R XK
HFARIEHMRESE MR K @Y EEMTR
JoiR 38 B SRy AR X 7K 3 3B 7K F- , TRWST 5 TRWS2 4k
PRATC B 25 5% o
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AL FE M I AR R Ca T EP B EMKT
TEH LG AR B 5 43 RAR XK 20 e N b B3 Ca i
LREZES, MAARR Ca 825 8%, TRWSI
PR ZEATIR R Ca & T TRWS2, Jaj AR X K
YA T A IEH LS 575, M AR R Ca & i
Y ERPE T E 2R AR XK M T AE
TE AT 55 1 3 Ca & EEE W3R T R WA
JRTRAR X K 43 W38 7K F s ARG 25144 T, TRWS2 Ab
FRAYHE R 4240 & 5 2 0T CK2 # HRWS2, Uit B
LR PR 110 405 5 o o B 2 5 4 10 (0 42 1, B 2
SR 22 00 85 0 2 W OB 3RO ) b1 A i, 17K
3T )2 fef L 2R MR AU B R o

3 PS4

BRI KR E I R e aERE
L) 200 60 B TR 200 R R L A PR 45 R 0 2 e
BT RS A S IR S A T
HEAEEAE M YA KX K o W ia AE 5 Uk,
IR G377 B R A I K S TR BRI , DA 52 i 240 i
B2 595K YA K2 20, T Y R
RSN FK A TR R A
HART S KR AR, SRER SO R ST H W], PEG -
6000 AL 7K J I 38 I 35 0 ] A< /N2 4l i i AR K
i A8 4607 g A AT A R T S A R AR A i
FAE K, G T R0 B IR B b E A
FER I, SRR X K o3 W8 X B A B AR K 2
BRAITER . Ao, NS 545, 2R X K
3 WpAE ) 3 S A /N2 Wy B I A G (R IE R
PP IE T A0S, 150 BH 5 AT 2% i 4 AR X K 43 i aE
XF A /N AR E T X S AT AR 45 R — 2.
JRTPAR X K A3 i ARG AR OE T A/ N DI )
AR TR R AR KB B A A kK b
PR, X 18 B JRIERAR X 7K 43 Jii 38 mT AR 33E 4 /N 22 4y 1 1
AR, HASAEH i T RSO RR R i T E T SRR AR
XK1 e T IE F AL ARG A /N 2 i A
X Er K i SRR AR A W R, O B TR
AMBE T A5 2 PE A S AL S, bk AR )
TR RE T KR ] B A A A PR SOD
POD K CAT 354k , FEA% MDA iR 2070 T i
T PR I SRR B IR 3R MDA X 4
518

IR G 8 S AR R Y AL B LS R R A
k. AR L, 7K 53 B8 2350 W 4 /N 22 0 R
AT B W s 215 /N2 L B R A 2 a3

AR IR RS TR R N R N 1 Lo
MRl T & /N2 4y vl B SR AR NLPLK
Ca 5 1 45 0 25 AR, X 5 AT A O BT 45 R —BG IR
LG AL P S8 B SRR B T ARG AR B
33X PR Ry 7K G PR3 A XA 1 e e AT T
PRI = 24 R ) 0 TE AR R 2 B B
P E 3k — A AR R ) R 3 R
AR, DT A AR 2R WIS 3R TT 2R A R JT AR, 5 5%
TCH AR IR, L5 AT 4R AR R G 1
HERR AR AR, DRI 22 I 22 7K 23 30 X8 5% 20 W MAC 1 410
HFERT o AT A BUR AR XK 73 bk ie T 1R L0
A AR HEAE A AR DR R SR 0 AL, 3 2 i TR
FRAR XK 73 38 T —#B73HR AR AL T 78 ACIRES
PRHR IR AR AT WSO A AR IE A TR 7K 20 A
Fry, HOK 38 T A5 ol Bl 40 A iy i)™ A4
A MDA & i, MR TG A7 2, D I AR R A %
W HE S 385, MRS 2 WOSOR R B B 8 SR I 1) b
HREHS o

2 P A5 e 2 Sy AR XK I3 Jih e R &/
A HHT AR TR, R AR K
SRS i A W BT S R, AR A B Y
TR, 2R R A /N A 4 e LR 5 B SR T
HRDKIR I3 W38 T A/ N2 A 9 AR B HR A o )
WA R IR IR 1A o
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