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B ERERARBEEERA>ATH, FLARGEFEHRARFEN FRIEAZ SR LA EEZNE L.
REFEMEERAT BEER G, RXAR T ERBURAKERAGEFIEY. A 2AF A RAKIE,
5,9 V8 B R K 3 L SRR, PRI 3R R PR R KK B X T W 9 3 LR, R A R R T T B BT R E A
B B, A SCARAKK IR H S RAEB AR RACGEBE X SR EA K. 8o A0 % AR
REBAT EMAE F NE A ANIE, HARRKRLEM ST T K. AR 24~11.83 dS'm ' #y K AKE B B
KB 6.21%~63.05%, {235 3 5 R AR B 6.25%~74.07%, F JF & B 6 R AR BEE 45 R, fh 16V B S ws o 42
B R ACE BLE AR 0 E, AR RMBAF Aoy KR EMEERF T RIEEEEA.
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Review of research development associated with the application of saline water
irrigation to vegetables

CHEN Pei'?, WANG Jintao', DONG Xinliang', TIAN Liu"?, ZHANG Xuejia"?, LIU Xiaojing'?,
SUN Hongyong"z**

(1. Center for Agricultural Resources Research, Institute of Genetics and Developmental Biology, Chinese Academy of Sciences,
Shijiazhuang 050022, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Freshwater resources are scarce and unevenly distributed in China. The exploitation of saline water resources is of great
significance to the success of water security strategies. Currently, there are researches focusing on overcoming the difficulties associ-
ated with saline-water utilization. The sowing area and yield of vegetables are the highest in the world, but vegetables are economic
crops with relatively large water consumptions. The main problem faced by freshwater shortage regions is how to safely use saline
water resources, broaden the supply source of vegetable irrigation water, and ensure vegetable production. Therefore, this paper re-
views the mechanisms and technologies associated with the application and future development of saline water irrigation in vegetable
planting from the aspects of the utilization potential of saline water resources; application status of saline water irrigation; and effects
of saline water irrigation on vegetable growth, yield, and quality to provide water resources that guarantee the high-quality green de-
velopment of agriculture. The results showed that using 2.4-11.83 dS'm ' saline water irrigation reduced vegetable yields by
6.21%—63.05% but improved vegetable quality by 6.25%—74.07%. Using suitable saline water irrigation regulation technologies and
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optimizing irrigation strategies can improve the utilization efficiency of saline water irrigation and play an important role in the sus-

tainable development of agriculture in the future.

Keywords: Saline water irrigation; Salt tolerance; Vegetable quality; Irrigation strategy; Ecological effect

B R AT H AR OR AT B ), B
N B AR 15 7K T B AN T 48 v, X6 I8 3 1) 75 2R ot R
B0, 2019 45 F [ 55 5% FhoR ALk 2086.3 J7 hm?, 4F
PR 72142 t, N3 A B 500 kg, 34 AL AE —
e, RIS, 8% SR e R K R R AEYD, 30% 4 H
FHK T8 M, A AE K B AF 750.6~893.1 mm Z
[T N & 3 A 220 o 1V R AL B = 22 99 o N
A o g ) T IR, PR K R R AR T B = 0 [ R
B KB PR A 7 AR Bk B IR i Y 1/4 2245
M 20 22 70 AEATF IR, T EITE 7 X R T iB SR AR
fo e gk B A U T K TR S BT R KK AT B AR B
TR, BT —RINM ARSI, &Ik
ANFNFE K A 7K 5 RS Ry 20 58 7K 9% AL 5 o I Y E
wAR, RGN R T ROK IR, B
S RO 2 AR P R W TR B S K 43 A e XSt R
VIR I E O S 6 Y I S NP NS 2 S [
BRAEBH, Bl G b I & R SOK BEUR, AN 22 ff
RO B PR A KR BT EE = B
PEFT, St R KR T BT . IR OK Al R AR S R B R
Pt EA B S R HE T R SR AT DL SR R B
A KT A K oy, (B R Ay Sk T 4y, Bk
[z R AR R E . I, Bl G e 4
o 2050 ) K W — A T S B A e A it X AF
G PR AR I A5 TR R Rl 7 T Y B H8 E T RE TE K U,
SO B T R R R R R A K B R
B A 7 0P G B B 2 — o AR SO I P A
JHK 2 A I FH BRI 7« K T T S ek R
st SO P S I AL | R T S R R kS R A T R
g5, U SR i K DXl i Jo A 4 €0 K Jre i Ak K 9% U8
EN

1 BkFRERZEFABASIRK
1.1 RKEREFAEAD

KGNSS BA — & B Al BT e se A H 28
FIRAFAN FE I 0] A FH A K o K 9% R 2 X K A
AL (RVEE K & A B8 Y& &) i &, 1881k
JE>1 g L KBS O BOK R IR . — i &, 0
fRIE<1 gL /KB RIRK (I 5:%<1.43 dS'm );
WALEETE 1~5 g L WK AR AR B2 8K, L4 SRk
(BRI R 1~3 g L) ARk (5 LB 3~5 g LY); B

TRRERE 5~10 gL' A7 Ry R R EROK; 5L EE>10 g L
(47K Ay e 46 B K AR EEFE 50~500 g L' 7K Ry
KO <5 @ L bR K X i AR 4 [ bR K R T
T 93.88%, B AL EE Ky 5~10 g L™ A4 ML Sl 7K 43 i 1
TR 4.87%, WAL 10~50 g- L™ AL T gk 43 1 AR
i 0.58%, Bk B 50~200 g L' (44 T s /K 434 1 A1
i 0.55%, AL EE>200 g L7 M R K 4 A i AR
0.12%",

F [ RK 9 U5 A T, R SRR B R A
K BEIEAY H R 277 42 m® F 121 42 w’, Horp A IF R
M fEL 1 5 T 2R 1) ARG AR A2 Jal K 9 TR 43 501 Ay
144 12 m’ F1 56.46 /¢ m* ™, 4 K ER 43 6 T Hb F 10~
100 m 4, B FFFRA . 8K 1A BRTF &R,
TEFARGET G . R A . PR HE =55 Ty
AR H EENE X,

1.2 Ri7KGEREAY R FA IR

J K T AN 2 EARR I L, 2
FESE T 3K HE BRI T2 MUAL) , BIF 5 8K HE R 17 338
A, e HE BRI B GEWE K SRk B . K IR 12 A
VEWERT ) . EWE VL (THE L B RE L VA THEE)
DL K E R X VR = L FE K B K 43 RO
(R S M HLER 45 T R4 T T IR AR B A AR g

] S0 F 00K T 30 A A 0 I s R Y
Lo, B3 AR AE IR K G YR AH X S5 I SRl K R YR A
STEE X, WHA, I REHT. BEW A,
A DL BRI BRI R X
TE T8 ORI B — 26 b IX g K B 22 490 9 8k, A< i
TR EAEREEINS . BREE—E T RER,
50 247 1l T i A FH 0K EAT ARl HE R, 4 AT
+ 25+, FAEAEY KRS (Oryza sativa) . /N
(Triticum aestivum) . =% (Beta vulgaris) FIRH1E (Gos-
sypium spp.) 5 FREIL T TR BT R AE
DX Ja K TR S B v A T S R, R Tl
WEE . TR CHM . NSEH . BRI LRSS (A
HIX . EHEET, B E AT EOKE M L B, TR
1L DX b SR T A T 2 AR T s, Ak
MW . K (Hordeum vulgare) 17 5t ] Lt 521l
P 3~4 5, I AR U 2 56 1 E T T Y M
IR K TR FE AR A 20 22 70 AR 4R,
WA M b IX — BRI L /NF 5 g L 8K
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B A B30 K T R T 5 0t e 801

TR N FE 5RO RO A B, /N 22 T
10%~30%, % 125 1] 35 49%; 1990 4F i 7K 4 X IT- 15 KL
BRI . WRIBAMEME AR, /M E . £k (Zea
mays), AR 3 = R AR A2 B R FH R
IKHEBENEE, B 4.5 g L JRUKHE AR SR /N AR )
TN T P 4 BN 15%~40% F1 10%~30%"",
1991—1995 4, v [& £ Mk B} 2 Bt + AL BHITF 5% BT )
FH R 7K JRE % TR AR 24 8.7 U7 hm, LA 5.15 12
kg, M€ 513 J1 kg, SR TR 2E 2.5 426" XL
K HE TR 1 ST 2R 6, SR R K TR e Bl b XA A A

2 ERIRIERKERARGER
2.1 A[EIFRFEFH AT R

fii £ 15 FAE A R V7 s 58 A 4 A, BRI PARER
21 e R W30 A rh i T B R BT AT T R 4 A eR AR Ak
PN FAR AR A0 3] o R A0 3037 400 ) ok A v ) — AN Ay
Ko TR ERYE SR AR Y AR [R] AR 0], HC i 36 v A7
TE2E 5 X &2t 3h R 45 1R B4
| (Liliacaea) F1+FE B} (Brassicaceae) i £h P4 545,
i}k (Solanaceae) MiELPER S5, #i/F} (Cucurbitaceae) |

PR T IRRE I} (Leguminosae) FITER} (Apiaceae) fEH!"™, 1

®1 EREONEE

Table 1  Salt tolerance of vegetables

0 LR LR 5 LS
Crop” Electrical conductivity up limit” (dS'm™) (%/dS'm™) Rating4)
/NS Small vegetables

T AEHBSE Broccoli 2.8 9.2 MS
T8 3R 2£ 3% Brussels sprouts 1.8 9.7 MS
HE Cabbage 1.0~1.8 9.8~14.0 MS
AEHFZE Cauliflower 1.8 6.2 MS
FT3E Celery 1.8~2.5 6.2~13.0 MS
3% Lettuce 1.3~1.7 12.0 MS

P74 Onion 1.2 16.0 S
3% Spinach 2.0~3.2 7.7~16.0 MS
% M Radishes 1.2~2.0 7.6~13.0 MS

ik 3 Solanaceae vegetables
jii ¥ Egg plant — — MS
WML Peppers 1.5~1.7 12.0~14.0 MS
i Tomato 0.9~2.5 9.0 MS
WP RH#SE Cucurbitaceae vegetables
#{JR Cucumber 1.1~2.5 7.0~13.0 MS
FJRN. £ JK Pumplkin, winter squash 1.2 13.0 MS
PU#H Zucchini 4.7 10.0 MT
5N/ JIN) Squash (scallop) 3.2 16.0 MS
P4 Watermalon — — MS
HRZEHIELZE Roots and tubers

HH3E Beets 4.0 9.0 MT

KM% N Parsnip — — S
LA Potato 1.7 12.0 MS
H (415 Sweet potato 1.5~2.5 10.0 MS
JE7 Turnip 0.9 9.0 MS

A% | Suger beet 7.0 5.9 T

T RHEY) Leguminosae crops

A (i) Beans 1.0 19.0 S
# 5] Broadbean 1.5~1.6 9.6 MS
A5 Cowpea 49 12.0 MT
A4 Peanut 3.2 29.0 MS

it Peas 15 14.0 S
H; 7. Soybeans 5.0 20.0 MT

DRAEAE UL — TR, BONIHEEEERE A% . A PERIBE ik MRk, 422 A0 S 25 IR K0T AT 2) e e b R 7 H T R e
TR AR R R B2 3) b SRR oL A I B T2 BT R i — 7 o 5 B AE 7 de D B 7T 0B 4T SR R N ER(T) . AT ER(MT) |
rh BE U (MS) FIEUEK(S). 1) The data serve only as a guideline: Tolerance varies depending upon climate, soil conditions and cultural practices. Crops are
often less tolerant during germination and seedling stage. 2) Electrical conductivity up limit is the average root zone salinity at which yield starts to decline. 3) b
is the reducting percentage in crop yield per 1 dS‘m ' increase when electrical conductivity beyond its’ up limit. 4) Ratings is salt tolerant rank, which is divided
into four grades: tolerant (T), moderately tolerant (MT), moderately sensitive (MS) and sensitive (S).
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J3 FAOS6" $ 43 1) FH A0 Fn + 32 32 O 10 i 53R 1
PR (EC, threshold) Fl 4 4 7=t Fifi £k 43 38 I i ™ R B4
R b TR B SNV it 552
22 RUKEBT RS A B A SRR

JB K T TR A % SR AL AE FR B MR T, R4 A £
TARAE W 2% Pl A BRI b SO, AR % ER 43
TRURRAR BE R L D . A= F B B M2 B IR R I AS
"7, Wang 2" & ¥ AE 40 mmol-L™' F1 80 mmol-L™
NaCl AP T AEHB3E (Brassica oleracea var. botrytis) Zf
Wi R AR R . A R L B AR L gl b-3-
LR AR R R WK B4 i, ol G R WS
2 23R it 1Y 42 = ADG R GE IR mi g . %
T A Al SF ST E R o s SR 2 I Y, i T K PR
S (EC 7E 0.7~7.8 dS-m ' 2 [&]) (31, AN ) b B
AR P e R R S MR N R
PR o 25 S5 AN I 25, (HU AT A PR et I 25 RIS, AR AR
. M ERAIHL R AR A Y A REE EC YRS NS
Whn, 224 EC>4.7 dS'm™' I & i (Lycopersicon escu-
lentum) A= 4 WA & Z B H0 ] o 7 A5 EYAE B o845 0
7, ASTA] ER 23 e B K (1.1~4.9 dS-m") &b BR X & il
WP MR, R AR, St
RETEEHTREEW ., REFHEHREN,
TERL e+ M5 28 52 5 B AR5 250 T, AR L TR AKHE
B (1.15 dS'm"), B /K F#EBE (3 dS-m ") 4b B 4 2 il i
A MR G 49.29%  “CAL R IERERT 222%. 1F
PEAE) % IR RKHEIR (5.16 dS'm™") 5 IR AKHEWE (0.32
dS'm") MLk, Tk R A 21.17%, 25 HIFE M 9.83%,
4 R R R 15.50%. Chisari 557 #F 98 K W1 &
RO (2.8~4.8 dS-m ) BYHEINAE 3K (Lactuca sativa
cv. Duende) M Fr S B A5 ) & S 218 T B Hbt
A AL TSR A2 B . A AR R BURUEK (3
g L) VT 8% 28 2 20 Eh o W aa , AR AR T £ P RE R IR,
20 6 58 50 R VR B AR, S BOE b . T ML (Capsicum
annuum) FUiH T W6 A BUR 3 50) T % 18.5% . 15.3%
1 14.1%.
23 RAKEBRI TR EMNRMN

o E XSHE R AE R R B A —EREN TR,
A RE S R EOLAERKZ 2SSO &0 T X
SR Y 7 AT AFAE 22 5, (H R AS 52 B I A
oo Bk SCAE P R 9T & B HL T IR UK T Bk (0.32
dS'm"), 2.74 dS-m" & /K #E Bk 16 B K (Cucumis sat-
ivus) P2 HE T 6.21%, 5.16 dS-m™" /K BE I A 8 ™
N 17.71%. TF 7 55 R 30AH X 1% K
(032 dS'm™"), /K HEHE (5.16 dS'm ™) [ F i 7 & K

K 44.8%. LT 4P L B AR A T H 3
gL BB K HE B X 2 ARG 7 (Solanum melongena)
AR R T AW R EIER, 53k bk &
4350 B 44.1% F1 25.1%, A= 43 5) F BE 80.4% Al
48.9%, Fe R [ 49.2% Fl 27.6%, T MUK 8 FIAE 9
B0 9 F B 15.2% F1 27.0%, {H 7= &8 6 W #7281k .
Pasternak %" WIF 53 & BRAE VD 85 45 1F R AR T3 K
B (1.2dS'm™"), H1 6.2 dS-m™ i /K HE R e A 7= |
W% 56.42%. Gawad 25" % BAH % T 1% /K HE B (1.2
dS'm'), 7.5 dS-m" Jal 7K JHE R 0 7 5 P R B 50%.
Z Pp A U 5 B Y E T R K L 3R (BEC) #E 0.7~7.8
dS-m ' Z [a] i, T i 7= Bl 2 EC 143 Jin i B A,
M EC>1.4 dS'm ' W}, EC A3 1 dS-m™, it 197
AL 9.7%. Patel 25 P BIF 58 & BLA FH ELK (1~9
dS'm™") i R B HE R N 48 2 (Solanum tuberosum)
PEATVE R A, 45 b 3 [A] 2h % S ) e 2 7 i 22 S R
o FEHE S B F A XS T 0.72 g L IR AK
W, 2 gL' Al 3 gL s /K R X K 38 (Brassica
pekinensis) 7= B R A A 22 5%, (H 4.3 gL K
W A 7 B AR 9.0%. Savvas 2550 BF 57 WA ARAEL
TR E FF W (2.1 dS'm ) W HE, A 25 mmol- L
NaCl # & 7K (4.7 dS-m’") ii% ¥E {8 fi 7 7= & F B
19.73%. Mendlinger”"HF 5% % B 1 V0 55 45 144 F A *}
TIRKHEME (1.2dS'm ™), F 6 dS'm ™' B 8 dS'm ™' Jali/K
HEE K (Cucumis melo), ¥ H =& T F& 13.55%.
Sahin 452 #f 5% & BUAH XF F ik K HE B (0.25 dS'm ),
FH 5.7 dS-m™' &k 7K Ik 4 3% (Brassica oleracea var.
capitata), JL ™ 5 T B 45.97%; ] 11.82 dS'm ™ JF/K
W 3, = B R AT K 63.05%. Amor 455 iff 5%
RIFHEL T XM (2 dSm™"), 4 dS-m" 7K JHE A I
FER R R 14.5%, 6 dS-m' /K JHE I A IS R R
38.53%, 8 dS-m ' Jal /K VA U™ 5 T B 49.35%
VL R BT 45 R R 5 IRAKVE AR L, 7R &
WAL R 3 gL B EK AT I E 8 45 5 I
(=, T AL R 5 g L7 A7 gL Rk e T8k A
JNFE A W e S, (AT L 9 ¢ L7 BYJEk
TR T S BRARED N B = . B2, AN FBE SRR
iy T 1k (B Y 22 5, 2 AR Rk B K 2R A 7
TEEWE B, 5% SR 0 7 i A B A K R B T AR AR 1
B ARR R S P2 UK E I B (E AN )
2.4 RUAKGEBR XS B SE S R A 20

B3 i T A AR AL RRAE T2 B AR BLAE v R )
AHLER . M. dEFE C. B AY . Y MR
GRE I . V5T UK FE R AT DL SR
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B A B30 K T R T 5 0t e 803

AT PEEDE Y . A PLER RS S S 0, DA g R
T, B I B & BLTE R e R A
R R KR S R OROK (3 dS m ") T IR A6 7 i SR S 4
A C T I R R TR K (115 dS'm )
FERA3 4T 37.43% F1 6.25%., VEREZEP RIS
FIRK (0.32 dS'm™") HEIE, 5.2 dS-m " &l K E K A
TR AT B Y & M 74.07% . v SO
FAEHIN 41.6.0% . A3 HLER & 30 50.00% . A
2 C RN 47.42%. 54 D BE 5T R RS AT
BTG5 R IRUKHERE (5.2 dS'm™") SIR/KHERE (1dS m ™)
FH LG, Zo T M R & BE 3G N 13.20%, S FRHS N
19.27%, 42 C Erbiiin 10.64%, MR SN 5.86%.
2 2 U0 o Y BE W R K BC K 0.7~7.8 dS'm " I,
AR s EDE Y . R R L A LR B i b
# EC M TH 75 1 58 i, 5 SR SR R H 3 T AR .
Gawad %7 B 55 & BLAH ST TR 7K (0.6 dS-m ") i,
JHK (2.3~7.5 dS-m) JHE IR T B = 7 g %) nT A v [
Wy e R W R (SR SR /N £ i 4 T R U A
b N1 WA N (DS S € e N 1 ) (SN ©
M B IR (Cucurbita moschata)™ ¥4 &3 . (HJ&,
TR IS L, JBK (8 dS-m ) T TR A R BUR: S2 A
IEEEDE Y . BORE . AR R R ) B
AR, Sakamoto: ™ iF 5% & MR /K (12.6 dS'm ™)
a7 7K (10.6 dS-m ") JE AL R 21 M4 3% (Lactuca
sativa cv. mother-red) FIET R & mARR &1, (H HA 7
K HE AL BT 2T AR SRR A R RS N
A SN, Neocleous 2™ WF4E 22 BH7E 10 mmol- L™
NaCl (3.6 dS-m ") #¢ B kb 3 F | & 85 15 (Lactuca
sativa cv green ) Rl £L M 55 & (Lactuca sativa cv red-
pigmented) 1 1Y B IR ML AR F & B 2E S T X R AL #
(2.2 dS'm™") 1 20 mmol-L ™' NaCl Zb 3 (4.6 dS'm "), {H.
My 2 Ak & W B A BN . Kim 25 W HF 57 36 0 A 3
(Lactuca sativa var. ramosa) 7ERWIEK (0~16.7dS'm™)
VEWE AL PR R KA B N R & T b
(>8.4 dS-m") KbBH, BN ISy T O i AE 45 A L R G 22
S B, — AR <8 dS-m ! K HE W,
At A B TR A R A T T B K R I, AN ]
FRE AR 22 i AR AL A AR — 3
2.5 RAKGER R IR EEBAIE N

+ 3 A AR s B B AT <Eh Bl KOk, $hBE
K B RFAE R, 39 BB E I K 5L O 4R
R R SR A, 2 R AR g A R R,
POKHE AT, BRI RN 15%, SR KT
fRIETE 3.0 gL LA, -3 540 B Rd{E 7E 20~

py

40 cm + 2, #EBE KA A MR E 40%~80% LR TE
60 cm VR B o HEWR Y H SR B K &=
(1.2~8.0 dS-m'") Y 38 1 & 3 Tt v, BE E K R E
(5~90 cm) B34 i G A . BRI A Y B g T
JHK R SR B e J2 0 4 K R s R 1Y R,
SEIRL R, B4 @2 Xt Rk B A B A
WVER . Liu 255 W58 & X, 39 % HeaR AR Y
JE A o8 2 R - S ) i R K R B s 40 A1 5 2 5 - A
AR K25 R H AR TR AB . iR
AL T K ANA S FEAE R B KR AZ B, 8
2 SR 52 E A E, 26 XK ERE B HoA
B VR o 5 SO AN i oY R - K £
B 75 37 VHE TR R84 N 2 114 i U0 0 2 A A2 2T T R B
M (14 0138 B 7 T H B R AR 0y, TR MUK T I,
NS A BRA ST . B2, BUK 25 N
TS, MR A S R
KA FEKE SRR,
2.6 RAGEBIEIERAR
2.6.1 FERKERER TN

H A, 8K B AR 32 24 45 SR K TR VE A F
VE, T T R R AL TR E . MEVE L M R A
AU RN BT IN AR AL BRI 1R A K R
TSR B TR A HE R D7 2O AR IR /K B 5 ke = 1T s K
FE WA TR AR ARy =, XN
3 = N A B, KB EIR K ] BR A AT
THERABRD L LS KE . EKESERT
TRAKVE R, I LR 7K 18] Bk 20 45 B T AR 2 + 1
R UT K B EWE BN . AN T AR X
TRIK S HE 1 BUE B 8 R W, 7EIR ISR . SR
FRCIR B 3 g IR 7K 8 HE T3 58 v, TR il E T A 2
TAFELJZ0ER 5 . R K LK & /K2 1 £
Gy BAIE, I BRI FI R s A 2R, BFST X
TR YA B IR B T AR E R,
SRR PR B A A

X} IR ARG AR BE 5% 2 () i IX, ] DL K
TLHEVE R, (R A0 (R 48 5 e 0 R AR A
It Z Fu Bl 2 A RECRIEAE Y = . I E FIE T
VEW)RE K B A, T THE FBEE R AR RE K B3/
B, FEmEE o A, b TR SR R, R S
BAED = AR . PRI, T T s R o e A AR R
AKHEME T Y K EEA AL B,
e T TR A R, T EE A R OEVE L, SRy
[r] O ) 5 BRI R o R, RV E L R B R R
AN, A R FAEY A, I AR S 1 LT
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P, RIS FEEHE AT, A K B A 5 R A 4y
B R, AR FAEYAR RN E T AR, A8+
KA T3 43 R W SORI A T 3k VR TR L 45 37 B 114
Bi Ik 2B . WD RRIEZE & . K. TR B,
[Fi) I 38 L i R 5 R A 3R . PR, R
T TRV VR AR 25 1 R TS i A =T LA T
ST 5 DX R W R AT R O Rz —
2.6.2  ERKEBE T HE R A B VE Y BR X B SR A0 #2 M

Az ) e EL A AR SRR 1 W R R, A AR v AL B
R RPN g B mg 1 SNEE A
2o B AT A Aok B U /0 B A A RS, R
5 BRI B R - AR, Novak 5
F5E Sz LA ) e W A I3 0 1 = 4 v AL 1) Ee A,
PTG T 3K 3 R RE T, A AR 5 WO
JK 4y She JEP 5y 45 e F BAFEH bt R T, 2E
P v LA St A 22k i S e i i e 2% 1 TR 1 7 T
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