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Feasible study on water-saving effect of wheat-maize rotation pattern

YU Shun-Zhangl'2 ,CHEN Yu-Hai""" ,LI Quan-Qil ,ZHOU Xun-Bo',FANG Quan-Xiao3 , WANG Ji-Shun®, LIU En-Min’,
LUO Yi’ (1. Agronomy College of Shandong Agricultural University, Tai' an 271018, China;2. Soil and Fertilizer Bureau of Shandong Province, Jinan
250100, China; 3. Institute of Geographic Sciences and Natural Research , Chinese Academy of Sciences , Beijing 100101, China) . Acta Ecologica Sinica ,2006,26
(8):2523 ~ 2531.

Abstract : Wheat-maize rotation planting pattern is an important farming system in the North-western Plain of Shandong Province . It
is critical to know how save water in the wheat-maize rotation pattern. The experiment was carried out from 2001 to 2003 at
Yucheng Experimental Station and included eight treatments that were based on irrigations at different winter wheat stages and no
irrigations at maize stage, however, due to heavy drought at maize stage, all treatments irrigated 60mm water on July 8 and 90mm
water on August 20, 2002. The eight treatments were made up of irrigations at Jointing stage ( March 26, 2002), Flag stage
(April 15, 2002), Grain filling stage (May 11, 2002) in the 2001 ~ 2002 season, and irmigations at Jointing stage (April 8,
2003), Heading stage (May 1, 2003) and Grain filling stage (May 17, 2003) in the 2002 ~ 2003 season. Every irrigation water
value was 60mm controlled by a water supply meter. Wheat plant density was 2250000 plants per hectare and maize density was
60000 plants per hectare. The rainfall in Yucheng City is mainly distributed on the summer when summer maize was growing.
Rainfall, evapotranspiration ( ET) and irrigation are the basic factors to study the rules of water consumption. The ET per month
changed as a “M” curve which two peaks were located, respectively, in the tassel and anthesis stages of wheat and maize.
Furthermore, changes of the accumulation of ET were identical between the two years. With the supplement of irrigation or
rainfall, water in soil declined gradually with the crop growth in the winter, but increased in the summer. The water content in 0

~ 130cm soil fluctuated as a “Z” trend and the changes were very significant in the 0 ~ 60cm soil profile. The resulis showed that
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summer maize and winter wheat had the mutual compensation on the yield and the water use efficiency of the whole year had a
negative correlation with irrigation quantity. Results showed that it was feasible to practice irrigations during the winter wheat
stage, but no irrigation during the summer maize stage in the field of wheat-maize rotation.

Key words: winter wheat ; summer maize; soil water; water consumption; water saving agriculture

ZNE-HEXRWBADAEG I VPER —MARBMEER, HRBEREKENZEEHEN 840mm, L4
FEIFEKE A S68mm, b, INFRE &HMHT L /NEFHFEKE N 482.2mm, K3 FFHE K 11.01kg hm* -
mm™ " B EKFBIFEK BN 398.9mm, KA FI A 19.79kg - hm > mm ™'V, IR HEL RN T £+
BRI RKSER, FBUK SR IO IR | T B R R R BE B & Rt 7K 4 1 A 3 39 7 BT 48 3, B A o O 5 Y
B, REEMAAREGAE RS . £NE-EEXKRBREMY TR NEEBEMIHH, EEXET
BN A, XFHETXBRTHTHEMCHNLSS, XN TEMER., Hit, IRL/NE-EEKRFEH
REMPKENARTFIREEGFBRFFSWEREKER, oM AERKER, X KB KELE ()
REBEMEIS AT EME,

1 #REHE
1.1 e 5Kt

LB T 2001 ~ 2003 EEFEM FRBRGEE X RGH KB A FEIT, LEAFEL 2001 4£ K H 0~ 20em
12 HHEE 68.30mg kg™, BB 49.36 mg-kg ', EAH 171.00 mg- kg™, ALK 12. 60 mg-kg ', 2R
0.8g kg™, 2B (P,0,)1.5 g-kg™ ', &H(K,0)25.4 g-kg™' o RBIHIEK/NEEFTHIE MK X 8 MLHE(F
D),BENXARIT4RER ., DRER30m™, 5 38, P E 1 BEEAPFE, B 1.3m, EBRFHAKR™HKE
IR, HEBFIT, BRIE 90% A _EHE K FI R 9 K B R BB 14 60mm. B F KA B HIE R ¥R, &
BRI A/NEATRIEE KT E EXRAOEW, 2002 FH FRHRATRE.EEXDHET A 8 HIEK 60mm 1 8
H 20 B H#EK 90mm(E FHE ™ K EBEH A 150mm™ ),

ESWEYN T3 010F PTS: B

Table 1 Design on irrigation treatments at wheat stage { mm)

F 4} Year B Stage Tl yv] T3 T4 TS T6 ™ T8
$#% FP AT Before sowing (2001-10-04) 100 100 100 100 100 100 100 100
2001 ~ 2002 AT H Jointing stage (2002-03-26) 60 60 60 60
Bk Flag stage (2002-04-15) 60 60 60 60
M3 W Grain filling stage (2002-05-11) 60 60 60 60
A HB Over winter (2002-11-24) 50 50 50 50 50 50 50 50
2002 - 2003 45 B Jointing stage (2003-04-08) 60 60 60 60
WA HE Heading stage (2003-05-01) 60 60 60 60
TR Grain filling stage (2003-05-17) 60 60 60 60

KINEE G RN A 93 ~ 52,4151 F 2001 4 10 A 8 H #2002 4 10 1 13 B HUWIE R, B 4 2.25 x 10° #k -
hm™*, 7£ 2002 F 6 /1 6 H 12003 4 6 H 8 Ak, £/NEWIKE, EEXK2HT 2002 4£ 6 A 13 B M 2003 4F
6 H 16 A HVIMIEF , HFEH 6 x 10" R -hm ™, SR AR K 108, 7€ 2002 459 A 30 H #2003 4 10 H 3 Ak
o
1.2 LW H

(HEEASESE RBBE SR 7~ 10d A CNCS03DR & b 1 AKX E A K& &, & 10cm
— B, WEREHR 0~ 130em,

Q)%EME MAPERERESRSSRBUHREERBRIGES DO EHRE" .

()FEFE P EB AR ERES K KRG R A E R .

(4) LI KRS L£RMEKE(mm) = D) (A6 x Zi)o
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Kb, A0 W BRE-BREREKE, Zi A LERREE (mm), i N EEBERK.
(SH)#KE NAKRNKRBLFERE(ET), ARBHEEE, ABEHME T KEW A MRS, B8

KRR FTRBIEN

ETa= P+ I1+AS

A, ETa NEYIMFEKE ; P YREME; 1 HEKE;AS NP KBEHE .

(6)= &
(TR EFKE—BN 12% L), W™,

(K FIFME KR EKFERKSFIRER(WUE), HBAKRA:

WUE = Y/ETa

K, Y WEYHEF =8 ; ETa HEWHIFEKE

() FEM Gt 5ot KB BHE R Origin 5422 &, H Dps B A4+ 0 #7 (LSD #:),

2 BR
2.1 AR SEWMBHNERRTES

AINEWORE, B/ 3 A 1w’ B ERWORE S HURE, B/NXE 20 k4 REE , H AW T

2.1.1 AEWEBERNABEFRFLEMAFS 2001 ~ 2003 200 |- ez WM Rainfal "
BT R A Rk TR, AR o S T RS

XD, /N E IR GBI SR EE Y -8 o - .
PR HEBE 0 P AR BRI T NIRRT AR sk, B 120 N ?
B (NE-BER AR 2 M BEL N ET o] / \ A
W A/ E S E KRR (1), 2 oof \ 7
ME AR, B AR R TE A Em L /% %@2\ P4y
BB AMER AT EKES (4.5 AHR 0 o”_’\,:i’":i:‘mwmff?%mwomf
7.8 141),2002 ~ 2003 7 B0 2. T 2001 -

2024 ,HEA BB MMAHE, 2004 A5
2002 4E 4 AMLL, AW RE S 130.5mm (45 L W@ &
399.08%), A Z& B 3.9mm (L LIEE - 3.08% ),
2003 £ 5 H 52002 5 AL, AR 41.7mm
(BILWEE - 74.73% ), AZBME & 91.45mm (LB E 82.9%), S AZHEEH 4 AW KEREN
(163.2mm) fT & /T . 2003 4F 7.8 A 5 2002 4F 7.8 A A, A (& /& 4008 B 5 51 227.93% M1 321.39%,
AEMBTILEEF5H -9.58% 1 16.44% .,
2,12 FHARBSETHARMNMERORBEREARFE B2 8B/R,2002 % ,2/0EKTGB A 27 H)EM
BERREEESEFEKRMOMEMNAEEBEEREEFT, 2001 ~2003 £, £/NEBHFEHEHRHEBREBHEEE X
—H MEAERERL/NEERE T K BENEBRREERZNm BB R - HMrs., BHE, ZBH
REAZBENETHEAR > TREHEZARWENEN, MOEXBHBERSSAHEMN P ML M,
XA F R R AR

B 2 AT LA L2001 ~ 2002 4R 4 /N A WA IE) , PR R B %G 0 RS S8 48,2002 ~ 2003 AE IR N E A B A
FFE R R BMBERGA RELNELETHAMBERE R BREZEHBEERERE, WRHRX
WHFA @A 17 BH 132.6mm BEW) , L/ ELEFHAER RS 89.6mm, {4 2001 ~ 2002 FL/NE £4
BN (126.4mm) 1Y 70.89% , 55 2002 4 B K A= F # () B 7R L 42,2003 4 B £ KA F # 18] F% 7 2 {E 38 m
ZEAME MERWAHBETAMESERR B TAMELIERY) S, B 0T LR, D& 2 K # P TR T 53R #h 2%
[ €175
2.2 FWRKHBEEKIBEPR
2.2.1 FRRERLIELEES KBTS B 3 FH,2001 ~ 2003 4,0 ~ 30cm F 40 ~ 60cm X Fi 4~ L1 2

B 1 PR A RE TR B R 2K R R A A
Fig.1 Changes of rainfall and evapotranspiration( £7) in wheat-maize field
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Fig.2 Changes of accumulation of rainfall and evapotranspiration( ET) in wheat-maize field

WEA BB ESE MK SFET AT I EANE K, B KR A, 0~30ecm BR AT 1.2.6
Mg HE — AR H #8721k i B, 2001 ~ 2002 E R /NERE 4 F K 14.01% . 15.97% . 12.98% Fl
13.85% B F K 85 18] 4> %1% 15.62% . 13.46% . 12.14% 1 13.72% , 2002 ~ 2003 4E, & /% #3 A 15.36% .
20.47% .15.31% 13.88% , H E K B8 9.30% .15.16% .11.27% 1 9.96 % ; [a] — H # 4 4~ 4b ¥ (8] it & K 2%
& ,2001 ~ 2002 4 /NE 5 H E KB BE 55K 15.98% F1 6.30% ,2002 ~ 2003 F 4 16.48% F1 6.98% , 40 ~
60cm JZIX, [F] — 4 B R [R) A 8 B9 35 1k 08 B, 2001 ~ 2002 £ & /PNE BRI 4> BN 14.55%,9.54% ,7.01% F
5.61% , H EXBBE 451K 11.01% .7.26% .7.53% F1 8.30% ,2002 ~ 2003 4F, L /NE B8] 7.07% .13.37% .
5.71%% 7.26% , H EKBHIR 3.23% .7.97% .4.05% F1 4.18% ; [d] — H # 4 1~ 4b ¥ 2 (6] &9 B KA 1& , 2001 ~
2002 FEX/NESHE T KBE S FH 11.03% M 8.90% ,2002 ~ 2003 F£8 9.09% M 6.71% ., B IHE L ,2001 ~
2003 % 0 ~ 30cm 4t ¥ 8] 1y [7] — 20 ¥ AN [5] H 88 &89 72 1k 08 BF 85 2 K F 40 ~ 60cm, 1fi [5] — H A 4 [a] 4b 3 [|] #9 £ K
TIRELZ/NEEFTHE >HEERKETHE, LNDELSLBEFRAEER BEERERBIERAI K.

BB 3EFEH,0~30cm TEK B IEH B LT 40 ~ 60cm, 40 ~ 60cm T E X H,2001 ~ 2002 4F,

231 R 2 IS KBEL/NEDEH(002 F4 AT AUR)AHEHMEHRESE M~ 6 K78
B+ EEKBEEAEL, EE KA F RN, &40 ¥ B A - 38 5 /K B i #4 F — 302002 ~ 2003 4F 4L 78 1 7£ 4
A17 BRi—HAFRLEESKENRES S F48 17 HHKEEWO32.6mm)ER T ESKEER LA, T
RNEWRRNHHES KB LERY KNG,
2.2.2 WBKRHETEVKEAAIFSE 2001 ~2002 EHHEF KBTS G 2 THEESE ATRIEETF
PAAARENER. EEERETHERBHIE, Bd BTN AR E . 2002 ~ 2003 1 1
BUroKkESEE EABE AN ELEHRETERLKM4A 17 AERHEWR, LBV KETHEL AR
e, BREEEXRATHE L EY KEREASHN(E4),

B4R ,2002 FL/NERY G A 1 5405 2 9 L BIOKEEAMY, A XFHEUE—-ERER
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Fig.3 Dynamic changes of soil moisture content (0 ~ 30cm and 40 ~ 60cm) in wheat-maize whole stage
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Fig.4  Changes of soil storage water (0 ~ 130cm)in wheat-maize field during whole stages
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Fig.5 Dynamic changes of different soil depths in wheat-maize field at special stage

Es58R, LK ESRASAL EAFENE AFREDRAFEREBRLENAREE LK HERR

Wz BIAR AL, T B AR f Bl 2R 9 E 45 S FE 20em, B8 ST 110em, 2001 ~ 2002 SE A AL FE 1 43 B 7E 80cm
M 100cm £b B2 T — 45,2003 £ 5 ERAEFTHAR AL | 4L HE 8 43 BIFE 40 ~ 90cm 1 70 ~ 90cm J Al B B
B BR 7K, 2001 ~ 2002 £ 110em A FHE L E S KB 2E TR K, K1, 2002 ~ 2003 FEH A H BT,
2003 4 A 17 BRI ARFEE KB4 52002 43 A 23 BHLEATE S, B KT 8 8308 + KR
M,fH200243 H23 BM2002 48 H 27 BEMENMEBHERABE . M (7 A 21 BHFEW 36.3mm) BB
AF LB H KSR (2003 E 7 H 24 HE) AR HEBMSCR TR ABE (2003 F 5 H 10 HE),
2.2.4 FHHRKRHFEKE . TERKGAARENFS MEKEREF, 2001 ~2003 F, B EL/NE X
K ARZELSM MELHESMHEKERS AE 1 ML 4 AL /NEEETHRFEKBHREM, A 1 fi
H2RAEKETHEFRKENHEEY SR KRKANLE, BX/DENFEKEREKEMEMmME X, &
FEREREFEFBEKOELTEHAUAREE, BES , &/ DEZHE KR EmRL/NEFEK, B HE
EKFEK

MF=B K EH,2001 ~ 2003 EL/NEF-BHLIAHE 6 43 8 & &, 1 ™~ &R KA 3 2001 ~ 2002 4 4L HE
1 FI4LFE 4,2002 ~ 2003 FFZALFE 1 F13, 2001 ~2003 FHE EXTEES5BWALTLAEBEERFABE(FER),
Hep, 2002 FE ERAIE 4 MR 7 =B ER A 2 MR 6 RAK,2003 F 5 F R | fMLHE3 &S, 4
FE 2 FI4ALEE 4 B, M ETEEF,2001 ~2002 £ T7 > T8> T4 > Tl > T3 > T2 > TS > T6,2002 ~ 2003 4 T6 > T3 >
T8>T7>T5>T4>T1>T2, BEIFBEMR LI, ATEHH 2002 ~ 2003 FHEL/NE™E & LAEHKT 2001 ~
2002 4F , H A& AL 5 = B O B {UE 2001 ~ 2002 ££#9 87.39% o

MK RIS (WUE) R F,2001 ~2003 E RN —FHEPLEENEEREEYRE IRLE 1K
WUE B8 AL 38 5 FIAL3E 8 i) WUE fE X /NEZH R B, EKZF 2002 E40 38 5 FAL IR 6 AKX, 2003 40
B4 AL 8 K, BIEEM WUE WREBR, TiIEN—ZEMERNEEFEIEYRE ,2002 ~ 2003 F L4018
WUE ¥{KF 2001 ~ 2002 £E 40 i 40 ¥ WUE, H & 2002 ~ 2003 £ £ % WUE #)F #{1 2 2001 ~ 2002 F 1)
81.06% K4, Z/NES5HE ERBIAIN WUE F 541 514 2001 ~ 2002 ) 77.20% 1 83.46% . {H NHE/KIG &
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5FE¥mEXE, L/NEME™ 2002 ~2003 EHEXAE 1 = BEHBLE T 2001 ~2002 4,%X5 WUE
MERFMER,

F2 ARREEAR.REKSMAYB(WUE)BTLBA

Table 2 Characteristics of water consumption, yield and water use efficiency ( WUE) in wheat-maize field

W H ltem FE 0 Year fE# Crop Tl T2 T3 T4 T5 T6 T7 T8

& /NFE Wheat 273.94d  285.46cd  291.50cd  281.96d  355.71ab  332.00bc  346.55ab  393.8la
2001 ~ 2002 F K Maize 232.16c  251.59bc  261.72ab  265.09ab 257 .74abc 264.99ab  265.24ab 279.28a
KB Water BHEK Total 506.10d  537.05¢  553.22¢ 547.05¢  613.47b  596.99b  611.79b  673.09a
consumption K /NFE Wheat 272.10d 332.13c 331.98cd 331.83d 392 .00b 391.96b 391.98b 451 .66a
(mm) 2002 ~ 2003 ¥ F K Maize 294.92bc  287.25c  301.09abc 307.24abc 304.77abc 309.7labc 313.77ab 319.06a
SAEK Total 567.02d  619.38c  633.07c  639.07c  696.76b  701.66b  705.75b  770.72a

£ /NFE Wheat 6449.1bc  6604.2ab 6447.7bc  6113.8c  6686.8abc 7123.5ab  6624.7abc 7457.1a

2001 ~ 2002 H F K Maize 8401.2a  7582.4a  7940.1a  9469.9a  7486.5a  6995.6a  9541.2a  8245.2a

7= Total 14850.3a 14186.6a 14387.8a  15583.7a 14173.3a 14119.0a 16165.8a 15702.3a

g £ /NF Wheat 5073.9b  5911.4ab 5494.9b  5960.7ab 5627.4ab 6499.7a  5734.84b 6457.5a
Yield(kg-hm™?) 2002 ~ 2003 H F K Maize 8387.5ab 7524.0b  7524.0b  8797.5a 7542.0b  8274.0ab  8038.3ab 7728.0ab

S5 Total 13463.4a 13435.4a  14292.4a  13502.7a 13724.4a 14773.7a 13773.1a 14185.5a
£ /NFE Wheat 23.81a 23.18a 22.22a 21.83a 18.79a 21.54a 19.12a 18.96a
2001 ~ 2002 X E K Maize 36.29a 30.14a 30.40a 35.55a 29.00a 26.43a 35.96a 29.64a
£ 4 Whole year 29.37a  26.43ab  26.0lab  28.56ab  23.11b 23.74ab  26.43ab  23.32b
KZim_z 1) £ /NFE Wheat 18.65a 17.80a 16.55ab 17.96a 14.36b 16.58ab  14.63b  14.30b
2002 ~ 2003 E F K Maize 28.42ab  26.23bc  29.22a 24.54c  26.58abc  26.7labc  25.62bc  24.22¢
£ % Whole year 23.73a 21.69b 22.57ab 21.13be 19.70cd 21.06be 19.52¢d 18.41d

* A TR IE AR FERTERILREE(p<0.05)KF  Means in the same row followed by different letters were differed significantly at 0.05 levels

(p<0.05)
3 Zit5itie
3.1 SREERGHEKARNKXR

KRB A BTN, AR K EEERE PR A HANMAERE WAk RN EE
HE AXWWIENT X 58,2034 4 7 17 HHEWH 2003 FEEKREKFHNERERRRBEHG T,
FEmREX AR AL M= A AR, RIS T RH LB KEN I RRGHEEE T EKTHER, 2001 ~
2002 ELNELEFHMET 126.4mm, AEBEN 3. 12%, EEXKLSATHHET 132.7om, HEHKED
45.17% ;2002 ~ 2003 R & /N E A F BRI 222.2mm, HEE B E 8 45.98% , B F k4 & 18] BE T 305.3mm,
HZEBE(322.1mm) HHiL, HIE H,2002 ~ 2003 4 A FrMEZBEAETHA E & T 2001 ~ 2002 £, BN 2
) WUE & ,2002 ~ 2003 4 B K F 2001 ~ 2002 45, AT REA 3 FpHE A . — & 2002 ~ 2003 FELX/NEFFT @ E %
i, FEREH — KAPEFT (132.6mm, (5 S FETT A 59.68% ) , & /) & F F F% M B8R AK , — & 2003 £ H £ K H0A]
BRI R R m R, KRR KR (S ATEEKER 2002 E4 KM 3FEL), SR KBEHERT
ZHKAIERTFE. B, UEHEH - LN KSTRENPIR HRAXBRENNIN TR, VIEEHRR
PR ERMEA NI, ARBIEHEERLFENSKEEZGF &N E-EEXMARKBLTRNDEE
B E ERANEMEKERRETITH, LSS R RFHAEEK BEAFTREEWAHAE, A
AWMFERW S - ERERK,
3.2 KA TERRIAIE A LK AR A

THEEERROLRALKREY, LEAK A NEEAYEBR ETEXRR. BREEAREERES, LEESKR
REERELER FILOEEMNEE FRESHIREZERER D EERE & LA A, (B REHRR M
KRR B RS, R E A A kN . i, AL E T 3K B S 20 A A, AT
HRBEEYRANERREEE &M,

K NETRI R E &/ NERIEEBRFEWNNZE T LBKIE FTROBE, MEEXHEE
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FEmRad  BEETERE 200 FEEXSHEKAKL 2003 EEFTXSIHARERWHER. tESKRBEEEN
wmEFAETRE" ,MEMERKK K EREA 0~ 70cm +F " B, F2EB AiFiE T 0~ 60cm E K
B+ K S AL B BL . 0~ 30cm 4k ¥ 8] B[R] — 4 2R [R] B 38 09 25 46 08 BE B3 8 K F 40 ~ 60cm, AT LA B O ~
30cm TER THAMAS KD LHHERE, B, FT#HE—HBR 0~ 30cm L2, LEHFHLFR 0~ 30cm B+
KA RE . AbFE 1 A2 7E 2001 ~ 2002 SEX/DEMRIPEHRLBKSEE TR, THERAEEPEHRAE
7K LBA KB TR At D AR B3R B 2R R T AR o

KSR E S BEFE L EMEYHRARTMABRANERM ", EXXWEMNRLEKIE
5+ KBERLE, HESGLA/NESEEREFTHBRMER R, ATLUE L, MFEKERKBEFEKEAHR
KHE/PERE, ERIEARDRNYENIEEHSE LEKSRE, MAEE EFH ML EEKkE, MFE
K /NFE YIRS R FAT RS, MEFE AR Bk 2 8K 4 F R BRI RAEH, &£ M E-HERFHRKHE
ERIEANESEEXREFARKMFR, XA/ mEEBEKE, ANTIB K2 ER T2, BB KSFH
HME,

KNS FHRE, BRI ES B 227, T H 0~ 60cm BRI L BKFE
AR K, BEKBKEMERX 0~ 30cm LB RKFEEEH B KT 40 ~ 60cm +HZWR, ATEER 0 ~
30cm % IR H B KHEN, X WRFHMET 2002~2003 FAH1E4 A 17 HE—HELA TR LEBS
KERBHRE . 2001 ~2002 FE40H 1 HREHBEWBER, XERARLIBKSEM AR, RELNERE
TH MEBRUESIXTHEY MEEKRERNAL, XAERNIFTKIRE  HEREFHBEREBHAE
fho 2003 SEE EXKAFTHIRIALHE 1 AL 8 i BEBRKH  RE AT BB RETL N EERK PR AR KXY TH
TERE o 2002 ~ 2003 4F 110cm U TR+ KA A B EL S —SIEALT ZERHER T BHAEE, 24
FESHERBR,AEE6H0~40cm EXRHAAREN RS SR, XTHERLE 6 WX LI KA
BB, XUBBTLE 6 SHER+EN LEAKSTHBEYEHEREA,

3.3 EPEBRSFEKAENEKERE

(FLBASEEYTRYERKPLRELERFAWE"" . — R [EABRENTROKkS
ARYBESHEEYET, B—RS, REMKSE LB KSEMED=RBIEES .

FAE IR E B, A B A /N E-E E KW R H R FEK LR Qn ey A 4k , 38 K B F0 8E K B 351 R 5] /9 & 40 22 16)
KERERYARBR, NI HLEAEEER MENFRRNETRE,  SLEYREARE, REAEEL
NEFRBEEHGE FEKEOHENEK, L BEKBEURE, XA TEERESF A HE RN, B R
MERTE,.EERTFHMBANE. F2RXR4H 1 WLDERKED,FEBRERK, RALNERKEHR™E
WER, RBRPLDEFBULE ¢ MBS, RN GEIMEKELREREYW, HREMRREKE WL
B AbTE 6 HI BREE KB RRMAALE, S48 fALTE S WK WUE, fTLABH X NEREENEKFTIRER
R MBER K, EREKENLESD, FESERRHRER, ERFEFHRHENEDRE 2001 ~ 2002 £, &/ E
FESEKBRELXR, MEBRMELHE 2002 ~2003 £, £/NEFRSERF,ABE4 A 17 HHWKERE
T R KBNS EFRANTENE R, FRESXWEL/NEFRKESHEKERIER KR, TLIE
WLEHABRRA —EHERENTR, FRRIEHEEIXRNTRESHELPDENTBAE —EWEAMER , #0,
F1ERLEA(LNERE EEXRE ML 6(LXPEBE, EEKRBRM) B2 ENLE (X DERIRK,
HEEXRE O)MLBIXRIEFSL. EEZXER), TREEIE - FHEXKNERIEMN,. E2EHTKE
W T, 1 IR T KR R ABEEROK B MAE WSS . B, &/ E-H EAPREER A ERIE S~ RE K ER b
WK, AIREERRELLS, RENKERRLEHRT -MFE.

YR SHEKMBEOXER , KSFAZE(WUE)R— R, AR KR EUHWERZRHRER. N\ WUE
B R E,2001 ~ 2002 SERGALEE 1 B, BRELNEFFREEMRK,BREEARFHEKR , Bk, EHK KGR
LWHXATRARKEETHERTX . NLFEWN WUE ¥F, WUE 5EKERAMEX, FETEEFHEN
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