8546 % 55T M A % Vol. 46 No.7
20204 7H METEOROLOGICAL MONTHLY July 2020

5 5R L XIS AE AR K L 55,2020, T SRR A /N MR R A S B AF SR L) ] R4, 46(7):971-981. Ma Q R, Liu R H,
Hu C D,et al, 2020. Impacts of drought and irrigation on root and yleld of winter wheat[ ]J]. Meteor Mon, 46 (7):971-981 (in
Chinese).

TERERNZNEZREZNTENZMAR"

ARV xRt AR E4k’ A S ETRAS
1 PEALE - AHARLAZGESLS NAEAE LR ERE. AN 450003
2 AEAAKHFH R, AN 450003
3 M A &R AN 450003

I’ OE: MRS R IR AR RE T R EMR B T A RK A S0 &N ER RS 1 B R 8 B
GERFW FREEAMFT . L/NERATE AR ER A B REE R A B m, HIETZ SRR SR, B

Wi & 2 B W R R R R A R T b ) S B R A R A K o R AR A B B B B R T SR A B, b A A Ak s R

. AEREME AR SO0 T A A HE IR . A A T /N R R T AR EAR B, (R R F AR R 0 1) AR 53R AR T

THRE WA A AR ZR 1) T AP K o R R R A B P R B (E R R AR AR S 0 AR I s BT S L R R

THEE L DD R B LR K A FIHRCR . AR BRI BTG 71 KA FIHSCRE R LN ET RS L ERET,

R T ZEFEIARE K 600 m® « hm * A2 4G, Al AR % T 7 B 00 Y 4 v K i, AR R S Y B K B b ZVE R R

R TR AR 0 HE K EOME S5 T AT AR T K 600 m® « hm ™7, DASZ B A0 DR T K AR .

KI : &/NE T 5 KRR 7 4t

FE 4 E S S16,P49 XHAARERD: A DOIL: 10.7519/j. issn. 1000-0526. 2020. 07. 009

Impacts of Drought and Irrigation on Root and Yield of Winter Wheat
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Abstract: By carrying out different degrees of drought, rehydration test at Zhengzhou Agricultural Meteor-
ological Experimental Station, we studied the effects of different water conditions on the root vigor mor-
phology and yield of winter wheat, to establish an optimized irrigation system for winter wheat in Henan
Province, improve water use efficiency and achieve the goal of water saving and yield increasing. The re-
sults showed that under drought conditions, the root vigor and stem diameter of winter wheat decreases
significantly, but the root length increases significantly, and the proportion of lower soil roots volume in-
creases. In addition, with the development of the growth stages, the proportion of the lower soil roots vol-
ume increases, and the water use efficiency improves significantly. Along with the increase of drought de-
gree, the above trend is more obvious. In the case of same amount of water recovery, overwintering irriga-

tion is beneficial to the increase of root vigor and root diameter of winter wheat, but unfavorable for roots
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to extend downward. In the greening and jointing stages, irrigation is good for the roots stretching down,

water use efficiency, grain weight and theoretical increase of yield, but not conducive to the increase of

root vigor and diameter. For the purpose of improving water use efficiency, it is appropriate to increase ir-

rigation volume and reduce the times of irrigation. Comprehensive analysis of root morphology and vitali-

ty, water use efficiency and yield shows that under the condition of persistent drought in winter wheat, ir-

rigation is about 600 m® « hm™? at the turning green stage and booting stage, so the amount of irrigation

can be increased or decreased appropriately according to the degree of drought. Irrigation times can be in-

creased appropriately under severe drought conditions. In severe drought years, under difficult irrigation

conditions, only 600 m* «+ hm™* can be irrigated at jointing stage to achieve the loss reduction of yield and

water saving effect.
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Table 1

HE MR BE H BB 0~50 cm R K BEEREK (£
WD EREAO . F B HE WAL BRAE & B 3 ik 1 A 386 i i
7K 60 mm(600 m® « hm ?), HARFE K& L3 2.

ENEEARATFERET, ARXEHASEFRBR I

Experiment design of water control in different development stages

of winter wheat at different drought degrees

Qb By KRGy 5 T K UKL TR A0 TR iges
CK i H CK &4 & W45 + HEAH R B 7E 7020 ~80%
T1 T1 A2 5 DR AR G B 7E 60 20
;z T i i;iﬁ;z b 50 T2.T3 £ T1 HERE 1R 2 ¥ 60 mm &Kt
T4 1 ) T4 48 T1 Hefl B34 13K 60 mm & K&
T5 T5 4o T WA - A I B AR 4026
E TR ; ﬁ%ﬂiﬂ b 50 T6.T7 45 T5 HRl FR 2 K 60 mm 5K &
T8 1 ) T8 7E T5 Jefili B3N 13K 60 mm &K &
R2 BEREBEHFETZNEARDEEHNHREKE (B mm)
Table 2 Total irrigation amount of different treatment methods of
winter wheat at different growth stages (unit: mm)
S5 vk A B W I ERE TFAE-FL 2 LA HH
CK 91.6 37.5 56. 8 50. 6 163. 2 399.7
T1 23.6 27.3 40. 9 18.4 93.6 203.8
T2 83.6 27.3 100. 9 18. 4 93.6 323.8
T3 23.6 87.3 40.9 78.4 93.6 323.8
T4 23.6 27.3 100. 9 18.4 93.6 263.8
T5 9.1 9.1 13.6 26.6 54. 6 113.0
T6 69. 1 9.1 73.6 26.6 54.6 233.0
T7 9.1 69.1 13.6 86. 6 54.6 233.0
T8 9.1 9.1 73.6 26.6 54.6 173.0
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T8 #5  EETRAREBR T5 XMEHS. 91
AL BT R AR BN 554 1 P A A i K R 2
AR — B0 WK R 2 MR AR e L K D R
ESUPIT TR

R3 ZENEEFRRKSGLET  ARALEHRREFN(Bfipg-g' - h7' TR

Table 3 Variation of root activity of winter wheat at different water treatment and

different growth stages (unit: pg+g=' < h™')

LB T5 3 iR 7 B kit R T
CK 39.41 68.76 109. 52 165. 28 116. 76 106. 32
T1 36.73" 67.12 86.69 122.56" 73.29 43,28
T2 38.51 73.63 112.75 149. 83 111. 31 78.63"
T3 36.73" 73.63 123.75" 147. 83" 105.31* 74.18"
T4 36.73" 67.12 106. 75 129. 83" 95.31" 63.17"
T5 32.64 " 49,97 72.48* 62.31* 41.78* 3157
T6 37.18 64.62 113.83 132.73" 99. 26" 52.39*
T7 32,64 58.57" 110. 97 131.73” 92.31" 50. 62
T8 32. 64" 49. 97 91.83" 119.73" 82.26 " 16. 91

T AR B AL S CK P22 57 4 5 /N Z2 MR 7 DAL I SR TR SR ARRE 5 o 0 s 20 B 3R7R T3 0. 05 A1 0. 01 2 38 MK P4 4, R [l .

Note: Treated groups were only compared with the CK groups; Fresh root samples were used to measure root activity of winter wheat;

* and %% are significant at 0. 05 and 0. 01 levels, respectively. The same as below.
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Table 4 Same as Table 3, but for root (unit; mm)

b P55 A ) &7 1) 2R I FLA
CK 2.97 3.31 3.92 3.26 3.15 2.73
T1 2.69 3.02 2.91* 2.63" 2,42 2.35"
T2 2.81 3.42 4.01 3. 36 3.18 2.67
T3 2.69 3.08 3.28* 3.12 2.71% 2.56*
T4 2.69 3.02 3.20" 3.11 2.62" 2.52"
TS 2,21 2.64™ 2.86 2,49 2.13* 2.06™
T6 2.49~ 2,717 3.25" 3.18 2.86" 2.31™
T7 2.51* 3.09 2.95% 2.98 2.79* 2,27
TS 2,21 2.64™ 2.93™ 2.89" 2.51™ 2.08™

x5 BERI,EARKE(LA:mm)
Table 5 Same as Table 3, but for root length (unit: mm)

Jib 38 7 ¥ A 1B 4 ) Z R4 HEH FLA
CK 2166.41 3847.13 4757.3 5723.96 5946.61 6313.69
T1 2667.43" 4875.91* 6576, 54" 7967.8% 8§121.33* 8263.51*
T2 2576.52 4536.76" 5876. 21" 6672.37" 7015.56" 7125.43"
T3 2667.43" 4421.16* 5671.22* 6983.67" 7210.08~ 7293.57"
T4 2667.43* 4875.91* 6334.81* 7463.36™ 7903.22* 8047, 59
TS 2946, 53 5275.98* 7946. 36 ** 8§747.39 9142. 44 ** 9193.61*
T6 2467.89 4637.72* 5133.26" 7128.53* 7589.34™ 7716.53"
T7 2946.53™ 4668.73* 5328.93" 7345.01" 7884.17* 7930.75*%
T8 2946.53* 5275.98* 7451.08* 8227.39* 8435.69* 8537.83*
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FIAL B, |- )2+ 0~40 e) AR R AP HL B8R, F
JZ 1 HE (40 ~80 cr) R AR T BCLL B H /. Ui CK 4
HAL A FL A, B R T SRR B LB
76. 306 AL Z AT H T o5 SR R AR FR L B R
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EAEHEW 0~40 cm MR & HK o S E B
CK FHE A4 WIVEE 2 W T6.T2 45k 82% .
81768070 iR T 2 FEIAVEME 2 I T7.T3. R R0
WE 1WA T4 4350k 772 .76 % .76 % , T A %k
) T1.T5 R 1 KM T8 435Ik 74%.72%
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677 B B K (P<<0. 01) s R TG 1 5 % 1%
F1% A O P B B 4 09 T B S 52 Wi Ak L 2 WY S A
5 v 55 28 e ) R 0 AR S B B R (P <
0. 01) 5 5 T A AR 5 1 LU Al 7™ B 2 5K A0 5K 1
U AR SN 28 KO (P<20. 05)  Hovp 5 20 B

A& 2R B R 5 R 7 A AE DG B S T A G L A
KRB KA B 5K o0 A A0 2 B
1 57 R 56 56 3 5 BR AT AR SC MR AT 35 B 25 KP4
HARY B A 2 (P<C0. 05) . AH 36 2 50 K 11 1) 1
h R A

R6 BRI EHRRER

Table 6 Same as Table 3, but for root volume

4k B 5 EHIZRW/ em AR/ N B/ % WA/ % L/ 0 I/ FLI/ %
0~20 80. 29 71.27 66. 85 58. 84 51. 34 46. 67
. 20~40 11.03 17.93 17. 66 23.81 27.73 29.63
K 40~60 6.67 8.43 10. 52 12.32 14.72 14. 56
60~80 2.01 2.37 4.97 5.03 6.21 9.04
0~20 75.56 65.53 55.38 45. 24 40. 35 32.35
20~40 13.06 18.03 24.63 28.35 29. 44 30.57
T 40~60 7.83 9.68 12.16 18. 31 19.52 22.93
60~380 3.55 6.76 7.83 8.1 10. 69 14.15
0~20 78.51 67.06 57.69 48.33 44,78 39. 86
20~40 16. 68 20.23 26.17 30.91 32.34 33.29
b 40~60 4.05 8.74 10. 01 13.23 14. 81 16. 83
60~80 0.76 3.97 6.13 7.53 8.07 10. 02
36.17 0~20 75.56 64.79 52.27 46. 31 43.39
- 20~40 13.06 21.81 25.96 29.35 27.4 31.61
e 40~60 7.83 9.42 13.12 17. 21 18.72 19. 37
60~380 3.55 3.98 8.65 7.13 10. 49 12.85
0~20 75.56 62.53 55.39 51. 26 43.82 35. 36
. 20~40 13.06 19.03 24.51 26.42 28.41 31.62
H 40~60 7.83 10. 68 11. 32 14.23 16. 21 18. 69
60~80 3.55 7.76 8.78 8.09 11. 56 14.33
0~20 70.56 49.52 45. 26 41.58 36. 81 30. 18
- 20~40 13.06 25.79 26.13 26.76 28.59 31. 64
o 40~60 9.83 14.87 15. 66 17.92 20.93 23.82
60~80 6.55 9.82 12.95 13.74 13.67 14. 36
0~20 78. 04 69.52 64. 88 58. 84 50. 52 41.37
T6 20~40 16.16 21.73 19.63 23.81 26.61 30. 43
40~60 4.72 6.23 10.52 12.32 16. 65 18. 47
60~80 1. 08 2.52 4.97 5.03 6.22 9.73
0~20 70.56 65.52 61.57 51.58 42.34 32.23
20~40 13.06 20. 85 23.31 27.76 31.73 28.25
7 40~60 9.83 9.71 9.39 14.92 16.72 22.93
60~80 6.55 3.92 5.73 6.73 9.21 16. 59
0~20 70. 56 49.52 55.29 47.98 40. 89 33.87
20~40 13.06 25.79 23.36 26.52 28.15 29.72
s 40~60 9.83 14. 87 13. 37 15. 33 17. 24 20. 83
60~80 6.55 9.82 7.98 10. 17 13.72 15.58

R7T EMEFRREPREBBFTHEFTEMHERNEXY

Table 7 Correlation coefficient between root activity and yield and its components of winter wheat at different growth stages

Fei M R R A BT W PR X T

ORI EL 0.782" 0.825 0.533 0.750" 0. 644 0.626

B 0.563 0.674" 0.710* 0. 758 0.774% 0. 747"

TR E 0.751% 0.828* 0.822* 0.952* 0.911* 0. 854 *

IR 0.760" 0. 843 0.801" 0.926* 0.899* 0. 864"
K53 R RR —0. 877 —0.691" —0.633 —0. 852" —0. 868" —0. 873"
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2.3 AETEEEXNZENEFEMRERNKAS
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HI AN R 2K G5 25 188 A /N Z2 77 AR U 2R RK 4y
FFHRCR A AL (2 8) A WL, 76 A R 7K 43 b B8R 4%
INFZE TR K Ay R RCR YA B 25 5 AE 4000 ~
80 2/ 114 X 2 S 1B P o BT A 7K 43 Ak B - 398 4 6
FEB /N K 3 R AR 7 s I, o CK
b FRLH = 9269. 16 kg + hm 2, 2K 43 F ISR i
KA K 16,41 kg » mm ™' « hm %57 T5 &b H K 4
R B /N, Ty 433,011 g e m L R IR
IR ALy 4943, 43 kg « hm 2, 1 7K 43 ) i 8% 38 i ik
21.22 kg « mm '« hm * s 7EHE B A A S 00 R S
IR T H T R B A B A R R K 4 AR
FAR L T3 A T7 43 51K F T2 F1 T6 4b 3,
55 B CK 2 AR L Bk 8k L % B FN TR B 4 B & T
SRR R0 BEEAG R — T AL BEOKE  ASF R B

JRE T A 8E T8 2 A [] 117 D0 3R 7 J00 T R L A )
WA F T 5 AR o3 A R 04 . TR % 3
BRI 5 00 RREORE 3052 52 WEL R X 50 /0 5 447 000 B —
UK H T S AT R B A /0 o B R T R OB ORI TR
EROPEI LERTS AR ay VA O R TS AP
R A — RE TR LAY

BEXS A /N A A K TR e FUTRCR . N 5
BRERE HET R >RE T2 >R & AFEE A
PEBERS A RN REE > PR R 2 K
SRR A E RO 1 K >R R A
FEREWE 2 >R AP IHEBE 1 ORI B A 4R
WHEBE 2 > AR T I HEBE 2 Y>>0k 2R
EH ., PNENE TR BORE K RS E >R
JETR>HE T 5 WK KEGE - B 2 >
LG R T WIRE R 2R B > A 457
S

RS EFRRKFEGTENEFEMBRERMKSIFARENEL

Table 8 Variation of yield components and water use efficiency of winter wheat in different water conditions

A B T5 ¥ ROBLE/ R WE/(gem™®) ThT/g Mg &/ (kg « hm™*) Ko FH%E/ (kg « mm™! « hm™?)
CK 40.75 538.12 42.27 9269. 16 16. 41
T1 40. 61 439. 99 38.86" 6943. 46" 19.43*
T2 39.49 521.38 40. 03" 8241.93” 17.72~
T3 39.57 544.70 40. 26 8677.51" 18.66*
T4 39.37 481. 22" 39.72* 7525. 28" 18. 28"
T5 36.95 433.11 30.89 " 4943.43" 21.22*
T6 39.21 440.59 39.15" 6763.31% 18.07"
T7 39. 29 476. 24~ 39.47* 7385.34* 20. 23"
T8 37.12 461.02" 35.29" 6039.16" 19. 22"

2.4 AETEREEKEXNZNEFENZN

4R 2 WEKEAER 8 My IR R R
5 AL I TR K R A [ DR A5 R A% S A
[l (R 9 7 B AUR R A TR TRE
FAE T REK . A O A B A A R e U
HRFMPHEK 908 m' - hm*, O R A
1 mm PR AT K 22. 03 kg « hm* s34 i K
1959 m® « hm * W] fift R T 52 o 38K 73 46 1 1K B
T FURZS s B N & BRSSP 1 mm P K 4k
R 15.09 kg « hm * . B2 AR AF T 9 WK
PR AR RO R B 2E 1 mm P K B R 9. 70
kg « hm . XM EFHEIN 1660 m’ « hm *FEAK, =

EURH 1884 kg « hm * ;R R M E R A& F Mk T
B RE K 1959 A1 2867 m® « hm 2, = &4y
PR 2325.7 F14325. 73 kg « hm 2, F# 1 mm
WK B AR 11087 A 15,09 kg + hm 2%,
KAYIE R A CK 542 R IR 7 2208 2 Wik T3 A
oo HE KBS0 760 m® « hm 2, PP 591 kg
hm -3 1 mm K B B 0. 78 kg + hm 7,
HRELEMT 1 mm FEKEBBSR T 2R 5
KT R >R B 2 WK >3 1k
IR HRACHR T 2 K . B R A R K 2R
By 2 B AR TR >R E P 2 O
K >R AR T 2 K >3RI L K,
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Table 9 Effect of irrigation rate on winter wheat yield at different drought degrees

TR AR AL Ji T v K i/ mm P/ (kg « hm™?) P11 mm K AR/ (kg » hm™2)

wRENRE 90. 8 2000.03 22.03
HRE RS A 286. 7 4325.73 15. 09
B A P IIE K 2 R 120 1819. 88 15.17
HRR T AR K 2 W 120 2441, 91 20. 35
HER K 1K 60 1095.73 18.26
R TR 195.9 2325.70 11.87
%R HITINEK 2 120 1298.47 10. 82
% BRI A K 2 Ik 120 1734.05 14. 45
BRERTHHEK 1K 60 581. 82 9. 70

~80 cr) JF A, b )2 LU BIIG 0, X A 25 e g A1

ST 2 I 7 FEAEAKS IR TE S A T 9 K AR 7 i T IR

AR EAEY R WBOK 73 1 E S E AR EER
KA AR ZTE 3 3 U i 58 2 P Re D
WEEMAE . AEYA 138K o3 19 ) F AR B0 Bk T A8
] 4 )2 v AR R A3 A L WK R0 R R A K
%5 B Y% Z& (Clothier and Green,1994), 4+
BT R RN ARV R B S B JE R
BT RS R R T A SO (] I R AR R
TE 25 e Ak 0 At 2F B AR b 48 AR DL B T 5 0 b
(PhATAE5E, 20085 RPEFAE, 2017) o & G 1) HE Ik
O R AR W B AR BEOK O SR 3 RO R ITAR
JEE R R s MRy ) 3 BE ) (3R B3 45, 19955 57
FESF,2002) . UL, A& /NFZESLINT K L Wb 25 A HE ST
KW R B K A R RORE T

ARSCWETE T A 6] R B2 1 T 52 M AE AN [R) k& 1A
WEXF A /N AR R G 7 B SRR DL R 7 5 55 5 T Y
o, ZE AR T 5 AR I A (AR A T SR A
HEZR AT T AR R 2 1 1 i B2 301 g i 32 A5/ L B
A R R TR T R i R B G O, K e B B
Wif M e A 5 SR b A ) AR R T R A R A B R Y
TE IR T IVE W T AR R 06 ) 4 e T R R
T RAEFE R T BT R AR, B R 0
Ji TR AT BE 2 A /N AR A LRI O & /N2 AR AT I
R R F R B X A B A TAR RIS
P i AR 2R AR P PR R 5 R R Al A /N 22 ot
W R PR A BT R A IR T R A A
INEMRRPUHAEY) BT R R T 50 RE ) iR
R IR A5, 2014) , 2 /N2 R R X8 7K 3 i W iR )
B . BT IR R B T AR AR TR T A R R
HE AR A 30 AH A0S ) T M AR KR A 1S A e R
iR L A A /N A2 A S 52 K ) AR BRAR R TR ) 49 (40

FE IR T IV R B AR 2 — G AR Bl AR R R
WEAR AHERKEN AR E—ERE L
BT A& NE IR AN AR . G R R T 2
(1 B HEK A o 3K 5 R B A (199 D BF 5E 45 R AR A —
. FEEEIEM 2 A By S A BRI &
INFE BRI 2% & d /N L SRR B 45 KRR b 48 125 44 /N
A LR R K G 0 R FH R0 5 78 R — i B
AR TR R B 0 R A P, F SRR B B R L AR R R 2 BT
7 BRI R K R AR R R . X5 R
WU 45 (2006) F I8 45 SR 3L AR — 30, 7E4K 1 107 ik
AL, it F UL 4 /N AR R BVRTE 545 R B A
TE R AR R I BRI K T B R
BN BT )RR R 505 A TRk B B TR T
o A B A K — 8 4 K 43 LA AR TR) 2% K TB 2CHIR
(BARE IR SF,2016) TR T 4 /NF2 - 3E I 7K 43 F)
FRCR . 28 BT, 584 AME AR L L 2 /N A2 R IR
TOIVERE A F AR R 0 R & R, 48 8K 4 R s
R PAT K LUG KB WIEE RS 24 O
Vol /D VHE TR B, DA R E K A R RCR X S H R R
SE2007) B FE 25 R A — 3L,

7 S HAE BB S AR R TG S A e e ROk
B R E R AT L E WX RE 0
M o] AN — 350, B R B A R B R AN
M ZR G S M St e b, X U ] TR AN T
T 1 B v ) T OB H0 3 0L T A& /N 2 R T AR R
T 77BN L 2 PR I B B R At 3 A T
PR IR 77 W 4 /N 22 4% 28 T80 0 /0N A 1 0 19 4
SeFNPCIA TN 43 AE X S A AR (2018)
W ZE IR —BGHE SM AW W Z MR K
B Ry B b 4 30 A0 A R 7 00 34 A B 5 ) 136 B AR
RGN — @R LR T % B RN R R
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REAR B — 2 B0 30 [ 2338 A/ NE AR LTS T
L A B R 48 5 2 R A 6 M B A XTI RE 2
D] Sy 27 e 300 R 4 ol 0 R 40 2 298 B X AN B B
SR FUAR 2R 06 1 23 5% i B I 0 0E 0 L R
P TR0 T Y KN R Y AL, X Y A
(2010) BRI FE R B A — 3,

MR F 2R KRR, BT84
PR HEOKCR I B4 FRE T2 A TEK R
ZP TR E W I AT T RRAR A . R AT
VE K B A M iR EUOR ST 1 mm K B PR S 22. 03
kg « hm *Jy f @ {H . IR 22 B 60 mm K 2 K
MR A . 1 mm 7K R A 20. 35 kg « hm ™ * L,
AR EE L UL AR T A 2 R A R W
5o ML TE 5 5 AR T R R R A 8 R A A IR 7 2
BRI 2 YR K U AR AT 4R 1 RO OR
2, XIEF5 o1 AR5 45 R, 0~40 cm + )2
Py A0 & oK B AER B AL AR R AE 55 %0
50 AT FEAR I — & 7 o 14 [ B g 300 K R E MW S
(2018) 3 50 WF 5% AL S S/ 5 3 /K 4 Tl 30 T S35 K
MmN —  SA SRR EAR G . B, 4
INGE T RAR S R A SRR AR IR T R R
7K 600 m® « hm™*, A AR 4% T 5 R 3 2 4 i /K TR
Bl Ul K B KT AR E K TR SRR AT
HAER WK 600 m* « hm 5L 556 F K
B3 38 K OB i T 5 ik 8 T R RE R A&
871 K 3G 7P T IR ORI K 5 R R
HE/KH 1000~1200 m® « hm *#f HL 75 KB &2 .

48 e

(DFETRZMT  Z/NERAME AR Y
A W] AR AR A BT R . R Z B AR R
ST B, BB % A MR et , B R R A B
SR AR PN R RY Sy & S SRR
(i R e 93 DR[| g A oY < )| L T A €
PHE R A ) A I DL W TR R S A A T AN R
R T AR ELAR B0 A AT AR AR A 1] R R 5
TE IR 5 91ROk a3 A
FARCR S B = 0 AEA R T AR RS
TR BRI s 519 ST K T Y R K s
KUK 4 v 7K o RO

O FERZAF T L/NER R I A" 5%
B KO RIS B> R T R > TR NEK

WHE -2 WK =>1 WK s WR FHIRE R4
FEIHE R > A PO ARE K . R T B 4610 T &
INFE KA MU RCR A= R BUOR . B T R &AM
T HE AR IR A TR T R AR R REK R T A
TR ST A D A0 S0 T B A R I E OK

OAFTREZMAETLNERRE S G RE
R IE A 5C L 55 K o B AR A AL I R B O
/N ZE RS A A I AR IR T UL 2R BRI 0 ) HE K
600 m’ « hm *Z= 47 A ARG 5 P B2 38 25 49 el 7 K
R TR P K I 2 P A R AR 2
e T 5 TR AE 0 WE A IR A 2% AR R T AR
TREK 600 m? « hm ., LK BT J A 19 K
BEACR .
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