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The effect of limited water supply on root growth and soil water use

of winter wheat
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Abstract: It is well know that the agricultural water resource is very limited in North China (which lies in

the continental monsoon region in warm temperate zone) , especially during winter wheat growth period.
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The sufficient use of available soil water at planting (ASWp ) stored in the deep soil layer is an effective
measure to improve water use efficiency (WUE). The key point of utilizing water in the deeper soil layer
is exploiting the root water absorbing function in the profile, that is optimize the root distribution in
different soil layer . improve the root water absorbing rate, and increase the available soil water, etc.

Soil water is one of the most important soil environmental factors that influence root development and
distribution. The regulation of root distribution in different soil layers by applyng different water regimes
will effectively improve the soil water use by crops, especially the soil water in the deeper portion of the
soil profile.

The experiment was conducted in a man-controlled water supply field with a rain-shelter at the
Gucheng Agrometeorological Experimental Base (latitude 39°08'N. longitude 115°40'E, and 15.2 m
elevation in North China) of the Chinese Academy of Metearological Sciences from September 1999 to June
2000. The winter wheat cultivar was Jingdong No. 6. and planted at a rate of 262.5 kg/hm® with an
average row spacing of 22. 2 em. After planting with sufficient ASWp (soil relative mosture 80% ), three
water regimes were established. The three schemes were I;, 75 mm of irrigation water was applied at
jointing stage;l;, 37.5 mm irrigation water applied at the time the wheat began to green in the spring, and
another 37.5 mm at jointing stage; and Icxk» no irrigation water applied during the whole growth season.
All plots were covered by a man-operated rainfall shelter to prevent any precipitation from falling on the
plots during precipitation events so only stored soil water and irrigation water were available to the wheat.
Each scheme was replicated 3 times for a total of 9 plots. Plot were 4 m X2 m on loam soil and they were
separated from adjacent plots by concrete walls 2 m deep. The objective was 1o study the impact of root
development and distribution and soil water use under limited water stress and different water supply
scheme,

Results for the I, treatment were that the root dry matter and root length density in the upper 30-cm
soil layer were reduced, and there was more root dry matter in the deeper soil layer when compared to the
other treatments. This resulted in greater use of water from the deeper soil layers and increased water use
efficiency of the ASWp. The I; treatment had the least water stress of any of the treatments, In addition,
adding water at the jointing stage increased the transpiration portion of evapotranspiration at this key
growth stage, decreased the evaporation and increased the infiltration depth of irrigation water. This
improved the water use efficiency of irrigation and soil water. It showed that with the same amount of
irrigation water, the transpiration efficiency under I, was improved by 7% as compared to I,.

The grain yield was the highest for the I, treatment and the lowest for the Ick treatment. The
thousand-grain weight for the lex treatment was the highest of all treatments that was possibly due to the
compensation effect at the later growth stage.

In conclusion. sufficient ASWp and limited added water at jointing stage are more effective than
sufficient ASWp and limited water split between the greening period of early spring and at jointing stage.
Adding all of the limited water at jointing stage favors the root development and distribution in the deeper
portion of the soil profile making it advantageous for water absorption from the deep soil layers. The water
supply scheme of having a high level of ASWp at time of planting supplemented by added water at jointing
stage is an effective approach to the etficient use of limited water resources and itmproving WUE.

Key words : winter wheat; root system; root water absorbing efficiency; transpiration; water use efficiency
(WUE); available soil water at planting (ASWp); limited water supply
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EA MR R K EERES XD EFEFHHNTELH. WMEHEBHAERARLAKER &KL
FIRS R ANETAROFRIAEC L ER T —RENERKTERSHE T WREKEKEE
AR F A A AN ERT KB BTAREAREFRANDZEAIAHBIRETNEREEZ —.
(B H At anf B R M L MEEE K MBS TR AXENTFRES LU,

MEFREFH S L HEERKEARENERERE FRAANENRR HEELBKDE
RHAMIAENZEREREEZBENBKED. HEMRER . EREL R HMRALREANAKBIE
RTEVREREZRBOE L REHRHUS®, —BRNE G BRRERFKS A HZEREDS K
ERAEDBRIABKEENRILA-—EXRV . XR58REEFET R, X ZHNRRENEHEYY
HIEZ-"T“UEFEERY. BEM LRAKGTHBREEAREFLEFRESAR.BRERKERLES
HEKBE>H, TRLIBKORERE BESFTEEYRKIBGTBEHFEFEENIER. BFH
EMRKEAN BEERKERABEFEREEHXEXRED S,

REEKEATFRAEEYRALSBFEFEFEENER - EREEEYRKRH REE L EKSS
MR, EEHREEREZFNEZIBHREERST LR MEIRETBRENEKNE L MPR S
AREEX NIRRT ASNEEREMNATANRILNE R B RRCn0,

B B BER RS RO mES S - ROK N BOIRA SRS MES N RE L RK R
BRI, B . AXUNRREBEKFTRAF RITHEPRRZSHARERN LK THAANER, A RE
EYERERANTEKE N ERRAKTPARRELBIBHE.

1 WRRAE
1.1 RERENR

ERAMESELFEREVSSERBEH I E X H B, 39°08' N, 115°40E, SR B K
15. 2K MATEMNEAEHKSRRESET ZEMEEXPRAERE BV XORYRAFECRKE.RT
WREAEEEAE AU LR SEEE AN ILNE-EEX—ERA:FFHERNRE 528mm,
I 10 R.ERBEEA50mm EH (X ADAFELEEFEHANY 150mm) , FEEDPEFMGE~9 HE) T KL 7E 20m
7

ERFIO9EIAHB 0 AEBH KEIA B ABEFEM 1 A2 HZARTEM.6 A8
Ht AREY ., RFLMAEN NEL.0~200ecm + B EHHEIFFAKRN 22. 71 0% (G FLEF ). F
BIREEENS.O%(EFIEESH), S WAER N 1. 43g/cm’, AR KT S5 X K AREEKFE—BUE
W3 38, 6m3/hm?, 4 & 215 kg/ hm?, HEAL -8 108kg/ hm?) B %, XL/ ELHH AL ERH
HA 62, BFRY 2625 kg/hm?  F TR 22. 21em,

1.2 HR®IH

FAEARMATEHEREKSPZBRIERG O MR ENPXEE 8m* (4 X2 m?), - Mh R M &M
FTHARER(BRAOKEHE . BEFEEN 2m, UL K28, i Lt REBERF-B(EEKE
Wi R ), Y G A K B 80K AL (F 1), (0~200cm +EFHAKKHE 334.5mm), R 3
MEAFREE DR KT —KEHRK t FUNGES: PP OR $3 Ea004
75 mm3 T, R F 8K 37.5 mm 3R LK 37.5 Table 1 The times and amount of water supply under
mm ;I B 5 4 MR EK L5 A ab B 3 4 different treatments (mm)

BE.AEHAN ST AREKAEANE XS R ﬁ:?; R fg; 2;:
M £, Treatm- . (12/4) W&

Returning o Ti Total ASWp

1.3 XRWH 5k ents -green Jointing rmes amount {(mm)

ARMERFEM 10d WML REE. 30~ — = 75.0 1 75.0 324.7

200cm f A FH(EE CPN 2 & 503DR)E I, 37.5 37.5 2 75.0  340.6

#l,# FH 0cm ZE)H LR R TFRELRME.H Ick - - 0 0 338.1

R ER M RE BN 10cm.
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WEMWE R AR S RN, BN ESIRTERENR T ETHNTEET 8. 8L
REBITA T T HETAR P, 21 10~20h /5. BB L3 A 0. 15mm PRI, 8ok 3 B ER A AT
HS R AR L EPRE W E B E R 200cm,40cm LA R 10cm B .40~100cm &% 20cm BUEE,
100~200cm &% 30cm B, HTYWRHERAETE.

EXNEHEREEPRHENERER. N EREN EYENSHAEFHERBCREISBNRL)
HET. RRHEHSREXRNRAZEBO BB RUEN L.

1.4 itW
(DEABLED . BEEESROGE KB ARHANBER. — A URBKEESHRERARELX

B EH%, #48 Philip.Gardner BB KRB TLIBH A THRRERKEESHKERX
AN

WU = RLD*, e« € [0.5,2.2] (1)
R WU REBAM T ABRBRAERE . RLD KERKFE, AAFHEOLBKSARANTYHER

B 2Eit MR 80N T RKARILTE.
WU = 0.0753721 X RLD" %% (2)

R* = 0.8863"

A+ R R BAKSER UG H TR EFTED,

WLG)/WT
RL()/RT

RH WLOAREELRE 2 BPRAR VT ARERERD AT HELEREALB AR .RLOAR
RETNE LRPHBRKERE,RT AERKER.
(2) HERRAR KRR FEA N
SET 1)

—_— 0
SR = W X 100%

b, SR A%+ EAENEMIAKE(Y%) . SET FiEt BHKEHEKR (mm),SW FZ T RABURH(mm).,
(3 AW ENHERAT AR,
SWEJ 0. 156845

Tr = 0. 234758(LAI + 1)V5145 X ET p® 4818 x (W

B T iR, LA A BN ETy A ER B R, SWe B 0~200cm +MEHFIKE,SWe

# 0~200cm +E HEfFKE.

2 HBRESH

2.1 ARFASHEARIKRABREITHXE
HREAG I RNEEEWREHABHNLER 0~

UaE) = (3)

~ 1 (5)

60cm + B (M 1~ 4), A 0~30cm L EHHAERE ’Egig ]::%-E

AERBEFEERW@E DL TURR. & TARRKNE ;E 351 leo2%

KAEE, AT RN LMBEHE ATERIER 58 ool 1, &8

REAFAERAMIBRR. 3 S| AL T
L FEE KA KGOk AR D 188 B e

M. ZEtHAKS—ERTFHARMLA, ANiEZE Bt (B /H ) Time (day/monih)

=11 E:JIl oK -a- I]—I— Iz*-ﬂ--CK

MAEFRKBERTRENTLE:BRRKB TRI®
BT AT T BRI R L B 2 B B T | (oo e A M R
B0 RITBORL MR RN ERKEEDRUL BN g mr

B RAREREMN KRS %, B 2RH.30~ Fig. 1 Effective water storage and root length density
60cm T EERBEZE.L #1T T4/K37. 5mm), FF I in 0~30cm soil layer under different treatments
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MENLREERTREA LR HEESAEN .
kKRR T BT HREA ARG LMk FE S :355
S EMEEMASFET R L REMRAMNT R W sl 150 E%
TR OHEL PRBESETROBBANTEN. | 150 %_E
o EWEE THAER, AN KR AAOHARE  wlal o S S0 g8
BT A LR K BAETIRA L, 438 8 B ok, 3R WaT, - 203 1814 85 28/5
B AR Tox 9 £ 009 B B ok . 1520 X 7 9 AR 16 O BE 4 W (B /) Time (day/month)

e=m o[ smCK-a-1, e [; x CK

MXFEERBFEAMARERSEMAKDT(HARM
ADAMBERERY. AMARBKTHENRKE m2 30~60m REXENBRELHENEES KRR
FRBEALME 60~100cm +tRMEADEBEREKWLE 3 gkEE

A4 60~100cm + B+ RBEHEHER TR, Fig. 2 Effective water storage and root length density
MLAMBEEEY KT Ik ZBiE 2-3em/cm®, 1, f1 1, in 30~60cm soil layer under different treatments
ZIMREEER /N A SUN)FE 100~200em LIZR (H

%55y 180
DL MLEAA B AR ERBERRAABHE T o 1,83
BEX R FERZE R T 100em LT LR % w§ Y] 1. B3
VR F IR P B K B T Lo EE B2 0 ERIE & g 3s| ] EE
TARRAR. FEERE=AKTL ML aKEE £32°0 BN 1, =3
ERBEERNNBELRREL BTL Ml 3l = 183 w4 W4 8
28/3 18/4 8/5 28/5
AL OBKEEILE R KN, w8 (H /B ) Time (day/month)
BT 2 AT, Lo EL A B0 0 O AR A2 9 B O 1/ (O = LER L s e T OK

~60cm) R4 Y B 51, 40 100cm AT RED &R TR M3 60~100cm FRIZHEMRELEHART KR
TR X BAXMF L MM 100~200cm LREKIB oo

REH. Fig. 3 [Effective w ater storage and root length density
®2 FEMZLBETRREHBITLMNR in 60~ 100cm soil layer under different treatments

Table 2 The root biomass in different soil layers under three

treatments at flowering stage

o
=
1

v
g s ik (g/m®) "g“g‘ _
‘ Root biomass =~ 170
Soil layer o g .
I I: Ick ¥ x 160
0~ 30cm 185. I¢ 217. 8b 237. 4a ﬁ% 150 |
30~ 60cm 27. 3¢ 23. 3b 26. 5a #E 140 L .
60~ 100cm 26. 1b 24.1b 36. Ba 1873 28/3 /4 18/4 24 B/S 1813 28/5
100~200cm 19. 5b 11. 6a 10. 6a B (H /H ) Time (day/month)
0~100cm  238.5b 265. 3a 300. 8a =1, e[, &SCK -4- 1) - I3 .. CK
0~ 200cm 258. 0c 276. 9b 311. 4a

peryms——————————— L Lt LIS L R L

¥ (FF}28 2) Means within a row followed by the same letter REER
Fig. 4 Effective water storage and root length density

are not significantly different at 5% level by LSD test, the
in 100~200cm soil layer under different treatments

same below

AR, 7 0~30cm f1 30~60cm LtEARKFELR (BHI~BHO.XFEFLEXKBLTEKE
E NTREEERAGE URLHERZEFKIOES. BR LRKSEZH I, HEEBE LN WA
RAEKXIBRTRATHMMKSFAA, MEFABERBEZFE KN &KET (G0 L), 48 7l o8 KRR &
FIRESX MK SBEMERURAZRRZESR WK, BEIXMAEGESHMEEZ LREBREH R HM
BETRAKSHANL SR EEEXKTHALERRE.
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2.2 WAEEKYH S BKMRBON R XK
B . ORORITENRT-RBH B A L %3 FELERAFALIEMRBRANED
BRAERKKZREME 3 R, Table 3 Root water extraction efficiency for different
1B R . BERKEEE T EEESNE TH layers under different treatments (%)
B, &b + BB & Soil layer

fE % B (0~30cm). I, R & & BB K (& Treatments 0~30cm 30~ 60cm 60~100cm 100~200cm
I; . c . . a .

)RR RARELRA M LB L BRI 200 |
2K BT LA R 76. 24V FAEO~30cm 1 5555 7.99%a  3.96la  0.673a
+tEFRE) . EMEENRKEESBERKE
RO FHAEREE,MELARXOFHIFRKURRRRKEIEEXRERD. £ 30~100cm
+RAIHTERERETRE. O THEAEDEZEAMER . AARKEE RLDB/D BB R EKBE R
BOHWR L A (60~100cm), 1, 7 30em U FRBRERAREBLT I 4 H, H 7 100~200cm L2R
KRR AR R R R EZHR, R A M EXRYI AT, RS REH
EfN. X—mAaRclmEee.

BHENBRABRAETIRHBEARAZ M. I BRERRKOBRALME ERAREFGSRIFTHELEO
~ 60cm) F E A, AR E (0~30cm), A B FREE I RAEMEKKIGEE  H I, R RS BRKE
HABE., lff 30~60cm L ENBRERKYRNABKE. Rl TAXG P GRMKERH.
2.3 AT #HH Btk A R B e

AARWITRBRRLNEERPALELER x4 EAREEBMAXLIRAYEMGKE
WHERR(E D, L, B K o~100cm L EH Table 4 Consumption ratio of ASW in each soil depth

HEHEKEHEELIL AL 48 100~200cm AR during growth period under different treatments

BHHEARLYL B 24% MY TFLEZAMET Smm B REREAREOD

+/z (em) Consumption ratio of effective ASWp (%)
K] 4B 0~200cm BREBHEAKER X Soil layer . P . = Pro
ol R A G T 6 15 8mm LR DRS L RIFR =77, 87. 2c 87. 8b 90. 6a
+ﬁﬂﬁ&g*ﬁﬁ 100’""’2000!11 iE’Eﬁﬂgﬁﬁ*’JFﬁ 30~80 90. Cb R4, 7b 71. 5a
B+AEEN, I 0~30em L E2H . HR{KLEEH  60~100 4. 7h 89, 7b 74. 3a
A K R B B B AR Lk R RS KRR 100~200 34. 2c 31.8b 25. 2a

0~100 78. 8b 78. 3b 72. ba
0~200C 55. 3b 51. 4b 45. 4a

H@E2~E O MEMRFARIBE EERBEH
T.ERZAEMN LMK BARAmEAMLH L
. 3 Ak 0~30cm + R HEHAL K R R 87 % ~90% ;1 M 1, P 30~ 100cm B R
KBBHE S4B E. AFRIERSEKTRKKREHFHE,
2.4 AREKLBSRBHXER

HTTHRAREREKLENEBFEKDH FHRYEMGBER BELAENHEHHRERA LI
BRAMERRE S EREE, ALRXGHRETERUEGCHA L H>EMREMG A 3] HOZMEL
%] 38 £ 7K B (0~ 200cm) B LB (K 5D

BT LMK BR I EREETEAR HM I EMBE4~S BiHrBRE.LESLHEE A
R, TE 45 BRI B H K R A R e e A (EL e FREPWAEEDETAKXRNY, B BN
THEEAREMOERNEE, FMTREKSARZE: M L BHEGE KB ARE F 8 ERRLBE
7.1, 755 B 6y T ML KLY 64. 7 mm, Bt B B9 4047 01 50 .1 AL BE 100~200cm £ /2 A MK BRI R EC T,
R Smm. fiiZ T EKSERRERY WMWY T EERPE 100~200cm MM T 7. 751
BHUAKTHFE.
2.5 ARk R R HRE TR
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Table 5 Water consumption. transpiration(Tr) and Tr ratio under each treatment from third 10-day on March to May

I I Ick

A 18] EAXR(mm) ZHE ZBH EA&(mm) ZME ZMIE £KEOom ZEE XML

Time Water Tr. Tr. ratio Water Tr. Tr. Ratio Water Tr. Tr. ratic
_ consumption (mm) (%) consumption {mm) (%) consumption (mm) (%)
3ATAH

Q. . 1b . 9 . . . ) A

Last 10-day on Mar. 10. 4¢ 3.1 20. 4a 19b 3. 6b 19. 1b 10, 8a 3. 1a 28. 7a
4 A April 96. Sb 51. 6b 53. 2¢ 89. 2b 37, 3¢ 64, 2b 50, Ba 25. ba 50. da
5 A May 143, 7c 64. 7c 62. 4 85. 8b 43. Sb 51.2b 49, ba 21. 1a 42, ba
3 H Z5 88
_ronizfﬂ A& 211b 119. 4c 56.6 194b 104, 9b 54.1b itl. 2a 49, Ba 44. 8a

HRENEFBEFRABERITR BT LRAAMARHARGERTRENHS TR HR.3T
AABPERE, —RARSTERARRRXARER L AER. TOREFREES  ERTNEMN, HL
BMKOGARZFARE BEEMFEEAFENYEERR NTERKTRETRAEMK.L AL AHE.L
SHEBERHEMEL HA TN THEEMFRE AR L MM TA16%.

2.6 FROKMKFHAREHE W

FRBARUBRNEBTZHEM MBURB K AHEZ T RERL KA BRY B, B, W
ROFER EARMAER.ANRB T KIAAREMERUR.~BKF EHKRSFAREL KH
RO THIE 147 HEX I I BERNR L EREBEREL, L EL EZR/THE 9 :EHEAERRY

MET EBMFELULBERBRA7%. LAKIMRAKERT L ¥ lxib A
Re FRLBHENEFRAFRR

Table 6 Factors of yield under different treatments for winter wheat

G B ) ﬂ‘ﬁi(‘g} ﬁﬁiﬁ‘(ﬁ[) ﬁﬁ!;(g) .‘F‘EI. ﬁ.ﬁlf’:‘l
Treatrments Spike Grain weight Grain {Grain Kilo-grain Grain yield
number per spike number weight weight(g) (kg/hm?)

I 452ab 0. 895¢ 10293c¢ 404, 5c 39, 3b 4045, 4c

I, 471b ~0.722b 8814b 340. 1b 38. 6b 3400. 9b

Ick 393a 0, 565a 5093a 222. 0a 43. la 2220. ba

» BHPUMEHEY | m? B9 MEMH The data come from the information measured at harvesting in 1 m?

ULERAREHE EAYNMERENERT . EDMEERNXBPRRE -HTZHRBD KDL
3 WRkHEid

LB N R KT N MEE KR B, SRR K T R R
B9, RN T e B . B B AR IR i S R (ST TN L3R Y R K AR L o R TR K o (R R R R A
B, DRESSHABINVERAMKARTINIRAZET BB KAMRLTRABRKES BT
THOMEEEEEM 1~2m BERBOAA.FHNTERERHECADHEET . EX B RUK TR
BRESFENENLIRASERAEVRAB R ATHNARER LS THT LB FHARNER.

(1) SR ETIURN EDREEIBENFRERR - RRAE EYHFHEARPATERNS
RAEYERABRRIBRRE - RAHINBRHOALERIRE. TALEZEENEGEERBIERNEF R, B
R ETERBARTMMEAEBRRNERE N MRRAKANEH TR U FEATRAED . LIMHF
hEBREAER. [ BRAERWHHEK 75mm, B H FEKFT 0~ 100cm 4b 1+ AR B MEZE 552~
0%ELAUWRBIEMEMNS8.2% 4 A UAEA . ERT -EBHEMAKTROKAME) . XEHT
BH LR AT S TRESH . EFFRAKI AR HBRNEER BERBL T AW
¥.BE L B RE RPN EE R CRESN . AMAFRTEREBRAMAKTFH RN, X7
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THERAKSEEMEEEHE.
O LARREYRABKEENRSREEREYRARKEENHNERAFAREXN. FRE

g g iE I FE 1R Wi FEHRBREMNEXREREANRES AEDEKNRESHER
AEHRANEESHEAEE D FFRERE - EMHER. EXBEHTRERIREREZBHT
ﬁﬁﬁ%%ﬁifﬁ:ﬁﬁ%ﬁﬁﬂﬁi&d\i%!ﬁﬁﬁ%-M%‘Iﬁfﬁ‘%H‘J&'ﬁﬂﬁﬂj,#ﬁﬁfl\iﬁﬁfhﬁ*ﬂﬂ(
A FI R R AL AR RS, AimE TR, AFRFA LK
BRIV B R KK DB T % 1R (0~30 em) 1K 4 LR R A BREY, MK £ = VIR B
BEEED SSRGS SENMZELEAREYRIMERSH T IOKRHMMOLRA R wm
TR T ) PR R 0 TR R K W BT R SR RER AR MERR AT YR
AR ETEK FHE M, ETEEYRESIH EREH LERANH K HEET LMK H
SRELH. AEHNEBNSCHERASTRTRGHEINEH LTERET YRS RKIER FF T&EH
Rt R KENEREKHE.

() ZRBRENRBFRIBE A ERELADER FERARRTELBEASE RS . BAHT
EWUEARARE . BEPTHRARRREREMR. At . A H TR, 55, Barraclough % A2
Wyl e 4R KRN F 1L Ocm/em’ W BRANARERIAOESAALIRKINERER, &2
BRI EREANEAERRRBLEE, HHTEASTHTREANEK B HERRREX, K
AL MPREKAREAERE BYBREEZLE-HEAKSBE ARRRERBI 2 HERRE, T
T 28 98 45 F Barraclough & 9 . K4 BHE KRR E AR R YK, K BB/ S,
SHEREE, HERAKFENAKGARREFARECGED.

N7 FAEARENEHKSHANE

Table 7 The water use efficiency under different water supply ireatments

4 Kﬁ#* ﬂ'ﬁ’jﬂ_* KL B AR = &K F J‘_E‘Iﬂ(ﬁ: LEHFHEBEXK
Treatments Tr. efficiency  Ir. Efficiency Ir. /Et % F1 % * WUE on yield # (rmm) Total water
(kg/m3) (kg/m*) (%) levelikg/m*) consumption
I, 3.3712b 5. 3939b 26.42a 1.4249b 283. 9b
I 3. 1526b 4. 5345a 27, 02a 1.2251a 277. 6b
Ick 4. 7245a — — 1. 2510a 177. 5a

@) FHER. REMEEROEIEARRRENE R KABEE MR TR, 5B/ B0
BAGE, TR RS ARAOMEEREEAK . L BKR AR, BT K R TR
B METERABRE ERREREFTERNSER T 0L 00K BT RAEDMERROER,
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xR BRAREMERYBEE IS HRAFEEAFEEAREARENM(RONERERAZ—.
BUS R THR =R ER T KSFARE.
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A ESMNELETHE RS ARSI T —RA—B. TR RERERH AKX H
B — R AR TR — KRR ERA MRV LA ERMERRS A REDERE
ERETMAASEHERE. IXEREBRL . BRALIRAREZRER 2 AA D, % LRRE LK
FIFE 205 . B 40 iF ] 7 4 A BB K S0 il B 3E K 1 4R S SN R R g — R 29 Rl K BE IR 3R K 43 B 2R
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