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Accumulation and translocation of dry matter and nutrients of wheat rotated with

legumes and its relation to grain yield in a dryland area
YANG Ning, ZHAO Hubing, WANG Zhaohui * , ZHANG Dabin, GAO Yajun

Ministry of Agriculture Key Laboratory of the Loess Plateau Agricultural Resources and Environmental Remediation, College of Resource and Environment,

Northwest A&F University, Yangling Shaanxi 712100, China

Abstract: Winter wheat is one of the major food crops in the Loess Plateau, where low rainfall during the wheat growing
season and poor soil fertility restrict the growth and development of the crop. An important research goal is to identify ways
of increasing both the amount of water stored in the soil profile and the soil nutrient content during the summer fallow
season. Attaining this goal could result in significant improvements in wheat yield. Legumes have an especially high
nitrogen concentration due to atmospheric nitrogen fixation by rhizobia in root nodules. The incorporation of legumes into the
soil can increase soil fertility. However it is not known if the inclusion of a legume in a crop rotation could increase wheat
yield or the soil nutrient content in a dryland area. To answer this question, a field experiment was conducted between 2008

and 2009 at Changwu, Shaanxi Province, China. The experiment used a completely randomized block design with four crop
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rotations ( mung bhean-winter wheat, local bean-winter wheat, soybean-winter wheat, and fallow-winter wheat). Nitrogen
fertilizer was applied to all treatments at the rate of 108 kg/hm’. The local bean-winter wheat treatment had no significant
effect on wheat yields in 2008—2009. However in 2009—2010, the local bean-winter wheat treatment increased wheat
yields by 23. 4% compared to the control (fallow-winter wheat treatment). In contrast, the mung bean-winter wheat
treatment reduced wheat yields by 19. 2% in 2008—2009 and by 4. 4% in 2009—2010. The soybean-winter wheat
treatment had no significant effect on wheat yields during either cropping season. Comparison of the four treatments showed
that the wheat dry weight, nitrogen accumulation, and phosphorus accumulation were highest in the local bean-winter wheat
treatment. The local bean-winter wheat treatment increased the wheat dry weight by 35. 1% compared to the control, the
nitrogen accumulation increased by 128. 8% , and the phosphorous accumulation increased by 140% . In contrast, the
soybean-winter wheat treatment reduced the wheat dry weight by 26. 7% and the nitrogen accumulation by 44.2% . The
mung bean-winter wheat treatment reduced the wheat dry weight by 17.0% and the nitrogen accumulation by 24.4% . The
phosphorus accumulation of wheat was not significantly affected by either the soybean-winter wheat treatment or the mung
bean-winter wheat treatment. In contrast to nitrogen and phosphorus, the potassium accumulation of wheat decreased as the
plants matured. The decline in the potassium accumulation varied among the rotations. The post-anthesis potassium loss in
the local bean-winter wheat treatment was 3. 8 kg/hm’. In comparison, the potassium loss in the soybean-winter wheat
treatment was 12.6 kg/hm’. The potassium loss in the mung bean-winter wheat treatment was 5.5 kg/hm’. The percentage
of grain potassium to translocated potassium in the local bean-winter wheat treatment was 81. 0% . This amount was higher
than that of the control. In comparison, the percentage of grain potassium to translocated potassium was 52. 9% in the
soybean-winter wheat treatment and 66.8% in the mung bean-winter wheat treatment. This indicated that pre-anthesis dry
matter and nutrient accumulation played an important role in grain yields formation. However, post-anthesis dry matter and
nutrient accumulation was the main reason for the differences in wheat grain yields among the four rotation systems. The
reason for the increased yields in the local bean-wheat treatment was that more dry matter, nitrogen and phosphorous were

accumulated during the post-anthesis stage and less potassium was lost.

Key Words: legumes ;rotation ; dry matter accumulation j nutrient translocation ; grain yield

e+ = U IR E R A AR RO X, A/ SR — X EEAR AR, X K SR IR B S, H 60% LA L
FIRE KR TE R 5 7—9 Ay, A/NE AR BT R EE R 4R 10 ARSI 6 A, A, EHEEHUR &
HAK,60% DL ER PR SRR 1%, HHEAUIEAALAE J125 Bk A H 5 /N AR K A A 2 5 T X
— DX/ N R R ) R R R, B AR R SRR R SR R e AR A R B 2R R X S
INFE B PRI I

LRNEAE Ry —FhAE AR IR C R TR IR, S RN PR E R ITR . BRGS0 s EY
A B BOR FH 35 SR 0T s — 05 BT AL A0 BUB B 0T , 7638 B R A5 0 N AR89 Bk, TR ) VR 4 Ak 77
43, IR AT 0 EEAR RN P AR Ty SR 1 R AT AT HLEE N 0. 07 % |, B &N 1. 9 me/kg,
RO AR B IN 4.7 mg/kg T 3.1 mg/kg' ) BABIRAES FE B K R 0 IR e BRLE /N FE BB, R
HEE—F KRR EHE P AP SRS ERO RN 1.0 ¢/kg F10. 05 g/ke, USSR & 39 0
7.1% , TEPIBEFIH—ZERMED G 0—20 em )2 A P 4 R 48 09 & & FL AR T 20 3038 m 2. 29% —
19.1% ,0.9%—1.7% 1 6.9% —13.7% ', FhFHLEAC 216 h0 38 vh oK 23 4 FE , 78/ 22 42 K 0% A 7800 [
FIEBLE , BN, FRE SRR A AL P 135 2 m /K BR PRAL BRI A 22 17—21 mm!*) | {BAREMFED &
B, P AT ] DL csE A 48 A R AR RR e o, A 1 KRR I TR 235 R4 T8 i, i 1 398 5 K B B B AR R 5. 71 9% —
6.28% .

Pk SRR AR IR AT e E 5 2EVE W R 1K . Dalal 2510 1988—1996 4 kA7 Y 30 1 (v 3R 06 % B0 i 1 /N 22 7
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HoN 2117 kg/hm® 15 EME S AR, 7= Bk 2942 kg/hm* , B8 VEHR 5 40% (825 kg/hm®) , Ahamd 457 7 1
FEHTIH R0 R RE R BRI AR 9 2R v 5 TR AR Y S5 /N R R 4200—4700 kg/hm® | 1T /E (X 3600—3700
kg/hm® , FE AR E/EHE 7 600—1100 kg/hm®, Kumar 55 7637 74 >4 WU WA R — 25 =08 B0 )5 | J5 78
INE RS 6570 kg/hm® 15790 kg/hm® , FIAF 5% MR AR L3S 7™ 1070—3030 kg/hm’, {HULA W5 LI,
FRREERIEREAIR 1 5 HEAE = i, W2 ] 550 TR v R 1 i 00 R B, B R — 22 SR I 14 Ji5 A8 /N2 P i
£9.7% —26.6% .

ARG T 5 TR AR S AE s i P /N2 7= i AL R S AR 5 LR Ja /N = AR 5 T I S 37 4%
R I RIIE D A SCE S AR E AR, WINEAETT AL T B L R B 500 R R 1
O, AT T SRR SRR IR AR VR G /N r it AR Ak, U R SRk G AR VE /N i Bt W R L, DA Sk 78 53 1 5
XA BREEK G, Ak R M SN - N S A JEIE 48 Jll D fh2p BB | SE 30 /N7 T e b - SR (L 3 i
Weds
1 Mel5h%

1.1 A

IR T 2008—2010 AEFEREPU A KA+ BATA T . 120Hh )8 B8 s JE R AR X AR IIRE 9.1 °C L RF
Wi 568 mm 247 MK FEETAER FET—9 A, 2FTFEM 194 d, KRS 5266 M)/m®, W 7EZE & i 967
mm,, 2008 4F/NAZ R IG0 Hb + EIAR FRAL R AP 11. 8 ¢/kg, 22K 0. 79 g/ke, iHAS A 13.9 mg/kg, 8
BE 0.4 mg/kg, R 24. 6 mg/kg, AN 143. 4 mg/kg, BHE T3 H kit 17.6 cmol/kg, pH {H 8.1,

1.2 Kt

IR 5 T 2008 4F 6 H RS 2RENLIX i, IR ARIN-Z /N -4 /N EE KR4 /N R G -4
INZZ 4 FEEPET R, 2008 46 H 29 HHEFRN 3 G RaRIE I FRI4E9 H 2 HYH], UIRE 5 BEHE 3551 F A
+ s BR G BRI M b 6 R B & 4300 R 11156 ,10668 keg/hm® 1 3379 kg/hm? ;10 H 2 HFHEA /N
2009 FiEn 1T 5 2008 4F—2, 6 H 29 HEEFERIL)E, T9 H 18 HUWCHIFF B A L, Gk 52, Bk G RN R G i
IR0 9 12881.4,14796. 3 kg/hm® Hl 15325.7 kg/hm*;10 A 4 HFHEL/NE . BHAET R FE/NE
FRAE R R FH 3 R o L ZROR PRI IR R 2 NE F ANt 880, (RS AL (P, 05 ) 40 kg/hm® ; BKZEF A 4 /N E2
FiT— Vit A ZUIE 108 kg/hm? | [A] i jts AREAE (P,0,) 120 kg/hm*, /NXJEIFR 30 m?, [ #E 30 cm, T 3 R, 4%
AR FRA /N A KR 521, 46 & 150 kg/hm’,

1.3 HEACRESIE

Iy IFAER (2010 4E 5 A 16 H) AU (2010 4E 6 H 25 H ) RA/NEAREES . 6, 5/ NX BEHL
PEHL 3 > 30 em K IUREEE B /N2 MR EAR RIS , AR 2545 5 A0 AR B I , K 355 40 kg 25 b R AR B 4
[ —/INX Y 3 A EB I ZE TR S R A AR — oA e B, 23 0 286 A 4 85 1) 342 R L fif o o2
1, /X BEALER 4 A4S 1 m RAUREB, FHIRIRE R D7 IR AR R BT B b 350 43 S ZE it FEE 95 43, 286 A G5 119
WA L R T A F SRR IS 2R RE i — 20 53 S B FPRLPIER 3, BRI, AN [R]IHISR R 1Y 25
M B FISE FPRLRE A EGER  , FR S H 25 B K TE VR VBE T (90 °C AR FF 30 min, 65 CHEZ[HE) , HETHE
FHASE BATE XA R AILRR 6, 5 B AT, 25 H

FEAEIAS/NX BEPLIE 3 > 30 em K AYREEL , BB A/ INX SEBRISCIR 10 17, A A [m] s 01/ IN 22 A 4 o
RSk e R AR i FORERL P R DAL T B SRR |

FyRERER M H,S0,-H,0, i, AA3 HES25 3h 4 A0 R T4 M P A 2 Bl , SO e E Tt ik
([0S WSEER 7 =N v i A o= W o U B o L = o
1.4 TYR g B SHRBNTTE

L NEFFAEIG HEAATHA K B MR N T R BRI R B SR A E (2R, B50) AW
FEE R R BRI R RS B TR N SRS E T R R AR RS AR bR vl ok LR A
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FEw 7 AR

(D) AERT T 5T (AL B ) REE (kg/hm®) = AE ML BB (25t F8) T 0T (AL BE) BB

() LS5 T (AL B ) RFE (kg/hm®) = GRS 3 (250 BT FPkD) TH0 0 (4L o) R -1
o L (2R ) TR (R B R

() ALJE T (A B H B it (kg/hm?) = ZE3 L FFB (250t B8 T (AL BF) RBE -G E 5= 2%
B (CEEM Foe) T (R ) R

(4) T R W) FeRBCR (% ) = THIBUCR W) S ot/ A0 1 (22 B T B (R 9 ) R
H#x100

(5) FeRe M (W) M FPRLTTRRR (% ) = TS (R ) Fe Rt/ f PR 90 ot (0 i) REEEX 100,

(6) AE)e FRFRTW I (R B ) M FPRLSTRRR (% ) = B0 T 5 (R W) BB/ APRL T 5 (R 0 ) 2R
%100,

PR PN & AR IR DS B DL ARG

(1) AEHTH0 R (kg/hm® ) = FE M 3R (250t FH) B0 2B

(2) PREERE B (kg/hm?) = FEIH AR (22 ) #0 R ARG ORI & IR a8 B (220t Bioe) p R AR

(3) AL H B (kg/hm® ) = (B B30 (250t Bl B0 AR - ORIl b 3 (250 BoT FPRL) B R
Pl ;

(4) KPR R B R LU (9% ) = FPRie RBUR /AR B X100,

(5) FIEEREROR (% ) = PRSI/ A1 b3 (250t R 9 AU
1.5 Hdlaotr

BE 3 Bk A Excel 2003 25 F1 DPS v7. 05 eit ot icft:
2 RS
2.1 HERHEM XA/ A Py = i i 2

XA A R T /N A AR W B RORP L B (36 1) BT R T SRR AR AR IS /NS kPR ™ B T XTI, (HA
PEMISR | 4R IXFE A 3E  BEE RS 2 4, SRR MR R /N 7 it B 3w, 4 2 AR Rk A0 IR
W 23. 4% RIS AR Wil RN 16. 4% . SERGRCAR FPRLT A A R R AR, 5 1 AR 19. 2%
F120.4% 55 2 AFFEAK 4. 4% F111.4% , 5 REEAE FPRL AR Y 0 B384k

®1 5ERMEMRENESNEFEREYE (ky/hm’) HIFM

Table 1 Effect of legumes-winter wheat rotation on grain yield and biomass of winter wheat (kg/hm?)

. 2008—2009 2009—2010 T4 Average
HI é,ﬁ:% =) Ny =) =) > =) =) > =
Preceding crop L7/ FERL it A KPR Y KPR
Biomass Grain yield Biomass Grain yield Biomass Grain yield
PR IA Fallow 10040a 5651a 8429b 3948h 9234ab 4799b
%% 7. Mung bean 7993b 4565b 7466¢ 3775b 7730¢ 4170¢
FKZ Local bean 9611ab 5709a 9815a 4871a 9713a 5290a
K Soybean 9181ab 5329ab 7892bc 3665b 8537b 4497be

/NG FREFRIR R IV 22 K B 2K (P<5% )

2.2 5ORMEMIERAEX /N E T W B SR m
SR GEAE, JG /N A E FR A W 8 i B IR AIN 14. 0% , 1 5 HA S RMEY 1, AR B e B
FAAG A AE A, R GRS G AR N B SRR A Y B R T X IR 5. 6% Fil 17. 6% , i SRk A, /)
LEFWAEY RS TAR10.3% (£2), #FE—L0r a5, SHERE, BERIN T /NG T 2
L, LU RN 35. 1% , 115 K &2 Fgk 44 s iR AL J5 T4 it 28R, B0 B3 il 1 26. 7% F117.0% 5
S5KGEAE LG T 5 SR RER ™ 1 TTER R LT R R 9. 4% , 5 REMER G E, /0l Ak 21. 1% 1
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13.2% , 5 XN, 65 T M i LA R B R A e, LIRS 5L, T W) S 54 7% SRR 350 D 15. 7% Al
7.3% o SEKEAAEAEI/INE T Y BOMUBAT T APREE RS | ST AE 5 BB T4 5 b — 38 20 T8 FR 4 B Y
HAL

APOL AERT BRI /N A — 2 TR (E T R e R R B OR TR S T R R R . 5
FeAR RN T /NE AR T TR BB R B TTERAR 5 2k T R GARAEREAR T 4E ) T4 R
Lo BRRTTHRAR  AEHT RPN T B R X/ N 7= i A% T — VR,

F2 2009—2010 E5ERHMEMRIEN LN ETFYRBRRMEBHZIT

Table 2 Effect of legumes-winter wheat rotation on dry matter accumulation and translocation of winter wheat at post-anthesis in 2009—2010

- I TR 5 2R WA TR
e mﬁu’;zﬁ Post-anthesis dry matter translocation and accumulation Dry matter accumulation at maturity
f”§4f4§ o TORER R T U T KL
/(kg/hm?) ATDM X FERL DR % DMAPo YR TIERR  In vegetative part In grain
/(kg/hm?) CTDMG/ % /(kg/hm?) CADMG/ % /(kg/hm?) (kg/hm?)
PRI Fallow 4213b -268b - 4215b 106. 8b 4481b 3948b
£ 5 Mung bean 3969b 277a 7.3a 3497bc 92.7¢ 3692d 3775b
#F. Local bean 4120b -824¢ - 5695a 116.8a 4944a 4871a
K Soybean 4804a 576a 15.7a 3089¢ 84.3d 4228¢ 3665b

AETTE SRR AR ZE AR ) B 8 R IR 5 22 I FIEi5E ; DMAPr: Dry matter accumulated pre-anthesis; ATDM: Amount of translocated dry
matter; CTDMG: Contribution of translocated dry matter to grain yield; DMAPo: Dry matter accumulated post-anthesis; CADMG: Contribution of

accumulated dry matter to grain yield

2.3 5URHMEMRAEXN &/ NERA R B SHRIE

NS IR AR R R S T A AR (£ 3) , S RERENEIITE IR AR B R
15, LU IRBE N 20. 2% | 1l 5 A GRMEY A AE TC B 3548k, R, 5 KGRI /N 8 AR BT R AR
FREMEX BRI R EES, ST RIERERINT EREAR BB KT 29.5% , S8 iIE/NE E 57
TR PR 8 3 B AR W 3 32 55 28. 6% F140.3%  #EAEFEA K G, 16 HT REUE B SRR 1 A R TT IR 1 AL
R, SR ORAER S Rl , 5O BN 28. 3% , 5S4k G Bk SR AR 12 S X R L | g b
W%, 2.8% FKGREK 1. 9% X 9 R o2 SRR ™= S8 i) DTER R LA K Fde i, o 82. 8% , ik &4
T, 073.0% KEIRAR, N 47. 4% . S AR s AN AL AR B SR G R VE R R, X IR g 2 1
128. 8% , X AP BTk AR K, U RE R R 62. 8% 1T 54 5. KA A1E, 16 )5 AR BRL BIRFK 24. 49%
44. 2% |5t I A BALTTRR R A 4 S % RRRRAIR 16. 4% F1146.7% , AR SSG K GRIESH TG R B,
M-SRk G AR VE R AR EAE 5 0 B A, SR T4 SR b = i 8 i S R R A

F3 2009—2010 E5ERMEMREMN LN ERERERRIEEZHZI

Table 3 Effect of legumes-winter wheat rotation on nitrogen accumulation and translocation of winter wheat at post—anthesis in 2009—2010

. e J iz 5 R e S IR Y5l

» XLEEI_‘{ SR Post-anthesis nitrogen translocation and accumulation Nitrogen accumulation at maturity
T T 2 ot roee . _ o8 o

. feizit L3¢ =pl) By RBUEXS RS HEAL
Preceding crop NAPr oo RN . .

/(ke/hm?) ATN VRS TAAY NAPo FERL TR In vegetative part In grain
/(kg/hm?*) CTNG/ % /(kg/hm?) CANG/ % /(kg/hm?) /(kg/hm?)

PRI Fallow 81.6bc 57.5b 67.7a 27.4b 32.3b 24.1b 84.9b
= 3sh Mung bean 72.9¢ 55.9b 73.0a 20.7b 27.0b 17.0¢ 76.6b
Fk & Local bean 87.4ab 56.4b 47.4b 62.7a 52.6a 31.0a 119.1a
K35 Soybean 98.1a 73.8a 82.8a 15.3b 17.2b 24.3b 89.1b

NAPr: Nitrogen accumulated pre-anthesis; ATN: Amount of translocated nitrogen; CTNG: Contribution of translocated nitrogen to grain nitrogen;

NAPo: Nitrogen accumulated post-anthesis; CANG: Contribution of accumulated nitrogen to grain nitrogen
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2.4 5URHMEMIRAEXN &/ N LR B SHHE 52

SREGEAE, N R B R (£ 4), 8 7.1 kg/hm?, HOO IR S 2425 10. 9% |, 1 5 HoA
GRHMEIEAE R BT R E M, B 5 KGR/ B SRR SR 2 R 5 0 BEAHE L JE B 2
5 5a AR ERRAR T BRI R B KT 38. 5% , SRk G AR/ N A E SRR R BEL B ARk
AR VAR R R BN BRI T 34.8% . i ALEFHA KIS AETT R ARTEE SRR 05 T 4G
R EERS | 5 R G R VER s i m SO IR B N 17. 6% , i 54k 5 Bk G AR s A IR
P25t 5 R I I 15 2R KPR 1R U TR KGR, O 83.3% | HUOREREL, R 72.2% ,FKW Bie
1%, 59.6% , 5468 MR, 1850 E BRI G R VE i, Eo X IR 3 1 0 140. 0% | XpFFRL = B 51
BRI AR R, B0 IR i 25 4 55 78. 0% , 1T S 4% &2 R G5 AE , A5 B R R AR S B AR DTk R 6] BEAH L TS B o AR
b, AR, BN R R R AU TAERT S SRR h B R s L e BB WS ZA,

£4 2009—2010 ES5ERMEMBIEN Z/NEREHEBRRIIZHZM

Table 4 Effect of legumes-winter wheat rotation on phosphorous accumulation and translocation of winter wheat at post-anthesis in 2009—2010

- T B 5 T, AL R
" mﬂ” H Post-anthesis phosphorous translocation and accumulation Phosphorous accumulation at maturity
ISR e P — - , ™ -
Preceding crop PAPr izt FLIB AR i SRS BIRE iR

/(kg/hm?) ATP KL DTk PAPo FFRITIMA®  In vegetative part In grain
/(kg/hm?) CTPG/ % /(kg/hm?) CAPG/% /(kg/hm?) /(kg/hm?)

PRI Fallow 6.4b 5.1b 77.3ab 1.5b 22.7be 1.3a 6.6b
£ 5 Mung bean 6.0b 5.2b 72.2b 2.0b 27.8b 0.8b 7.2b
# . Local bean 6.5b 5.3b 59.6¢ 3.6a 40.4a 1.2a 8.9a
K Soybean 7.1a 6.0a 83.3a 1.2b 16.7¢ 1.1a 7.2b

PAPr; Phosphorous accumulated pre-anthesis; ATP: Amount of translocated phosphorous; CTPG: Contribution of translocated phosphorous to grain

phosphorous; PAPo: Phosphorous accumulated post-anthesis; CAPG: Contribution of accumulated phosphorous to grain phosphorous

2.5 HURMEWRAEN L/ NEH R BRSHER5m

XTAEHT ACSE SR s MEBF(ZR 5) 4 HTE SR GHAE, N LI B SRR B0 2 B Sy, LxT B3 in
11.9% ,HUCH R AR, LEXS BRI AN T 10. 0% , Mgk A4S AR RO/ 1802 2R BT RN T 1.5% . 1K
B R B BB PN E SRR AR BRI N B SRR R R B EE R TR R G AR
ey, BN HRIE N 25. 0% , UK R ARAE IR sk AR AE O B3 i3 n 24. 6% F1 8. 7% kPR P 2%
SERUMK G R R, B ER TR 17.1% , 5KE SERERAHE AL, EAAREARKE, £ R
BRI R IR R R 5 K ERAEM 2 B m , B RN 4. 2% , i 545 KGR iz
ST AR, Sk AR IR 22, 25. 7% FK A FEAR T 25.2% , dE— i i B AR VE G 18 BB R AR L Mk A
BN TAPRL R 5 A2 B0 00 L) 81, 0% |, B 3& M i T XTIRS 3. 19% |, i 4 &2 K W2 8 VR vt BB AT B

RS 2009—2010 FETRHEYRENZNERFHERRRIRKHZIT

Table 5 Effect of legumes-winter wheat rotation on potassium accumulation and loss of winter wheat at post-anthesis in 2009—2010

_— TEJE B Is SRR BRI AR

” JERTEE SR Post-anthesis potassium translocation and loss Potassium accumulation at maturity
e WIER "hewm mewar monk B ERIE ¥k
Preceding crop KAPr <12 T L. + FIBRLAE PR o R U:

/( kg/hmz) ATK FEHP Y He o) KTE KL In vegetative part In grain

/(kg/hm?) PGKT/ % /% /(kg/hm?) /(kg/hm?) /(kg/hm?)

{RIA Fallow 72.1ab 21.4a 52.9b 29.7a 10.9ab 50.7¢ 10.5b
£} 17 Mung bean 71.0b 15.9a 66. 8ab 28.8a 5.5ab 55.1b 10.4b
Fk 5 Local bean 79.3ab 16.1a 81.0a 25.4a 3.8b 63.2a 12.3a
K Soybean 85.7a 22.3a 52.9b 26.2a 12.6a 63.4a 9.7b

KAPr: Potassium accumulated pre-anthesis; ATK: Amount of translocated potassium; PGKT: Percentage of grain potassium to translocated

potassium; KTE: Potassium translocation efficiency; KL: Amount of potassium loss
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WAL, SRR — S, A L 38 B AR AT AEAT, vLBHAE T BB SRR T B R
SEa iR BRER /N A R A PTG X P LG 5 K G5 e R BRI o A S e Bk 12,6
ke/hm®, 5 FIRIA 15, 6% . 1 58k G ARG, /NZ2 Ja AR i 40 2k i /N, R 3.8 kg/hm?, HE AR PR Ak RIS
65. 1% . "I UL AEHT B E TR B R A R 2 0 ia Bk R DL 2 i AR rP AR A L R T BB /N 7
MR E A
3 g

FEEE i R, 5 SRR IR R 1, X/ e i R A e A B E R B RS AR, 58k
ARG RN P R R B S T PR T 23.4% AR S T 16.4%

K BR i P i /N 7 B SR R T 2 — | A — 2 S U SR AR S 14 it ek A AR T

SN S TR /N R ZEAIR IR ], 55 1 4F (2008—2009 4F ) B R A T RHE RS ,0—2 m

IRy AR, o AR 4 5 R T Rk AL B Y BRI K 3 1) R 220,223 i1 228 mm, S TR R AL BE (241
mm) . 552 4 (2009—2010 4 ) /N RG] T KIREAR, 5 GRMEDFE/ER 3 A HE5: 5118 340 319 Fil 342
mm , TR PRAL BRI 7K 5y 348 mm, ZERE AT 3 /KIE A I LT, SRR ERVE M JG /N5 1 AR RN Y
FERAY B 2 AR N, S RN AR A I K O A AR — b B RN PR o DA BRSNS
KA EAEIN N P R 5 A B BT K 35y RS s A e

HE AT BB E TR T 0 T 5 35 20 R 8 LU A fe BB /INZ 77 R B o 0
fill, AT R BALHT T 0 BBE LB RIS VER T R # /N i 22 5, s iris s, S5x5 BEAE L,
RGAAE R T /NER R TR 2 BN T 35. 1% , 4 5. KGR 2B T8 Bkt A
JUTREAIG , 251717 52 W 3 G /N 22 7, WARAE S T4 0 BREEUG /N2 Fpr =t A I R e I 26 248 JE e J A
FHXERERL 5 1 SRR T AR E] 84% LA - 1 BLAE S5 I i REUN T bk 22 | R b /N2 i r= sl vy, AT
NIFFEIRF W/ N R T W) 70% —90% K [ 465 B GA =41 | R UE A AL 5 T it R 7= i
A& BB, EIRANE R R MR A 518 X/ re i g AR B s B RERL AR STIR A
69% —87% ' AERTE SR o8 B BRI T2 R RR AR E T /N2 Rk B AT I | 38 1 BB X Rebr R i RN
FIBCE ST TAE G B ARBFIE A5 AR LA 2538, A6 AT AU E 75 40 B P A B 95 40 2 B AT R
R BT ZORIE H IR R BAL ) 1A B3R 5 R 2 18 AR A B i 2 S B R N, e R
B, SRk G ARAE /N = i f i, 4B 5 L B BB S CH R TR R AR i, L R R e IR A S i T
128. 8% F1 140. 0% , %7 Y RELTTHRZ 4> BIH A0 T 62. 8% F11 78. 0% |, ML & K 464 5% MR Lo A B
Ak, AL R R VR 2 a] i P S R B R o R A Y 22 S AR B AR AT R T ORI AL B SR A 1] R
G2 1 B TFE TAEJS TS A B o i B B R VEAL B, /N AR KR 1, B OBk ST RE Rk 4%
ZIRZR 0] LU /N R R TR, /N A K (Rl A S WRORCE 2 B R 37 0, R BROK AL A &
S, I R v PR R

B ARS 5 YR TE, TERTRIR N DL F IR S AETE, TR sh ks > sXsh S 80T AR B W/
S AR — B R 255 B BBUETE BRI 2 5 A BBLE R TR B e T TR
32.19% ') JEEUS HEBE VIR0 IRt & TR TR 4 /N2 RN AE S 2 A Ak . AR 25 SRR & B AR LAY
FRIE, SAEIHAR EL , Bt/ N 22 1 3R 28 SRR T R BRI AR JE R AR R N 25 B R B 1A it
XK AR R FEAEA AL IS B BRI AP 22 57, R IR G /NE AR AR 8%, h 12. 6 keg/hm’ Bk G- /N 48
VEB G /N, h 3.8 kg/hm?, WARFK G /N2 S0 VB RT AR /N 22 FE AL S5 A8 T 22 i B 2 0E AR, 37T R A Bk
G- /NZRAE AN R N — R
4 Z5ig

ZAREEH X, BARRATRE— 2 4 K S i R ——Bk 5, R TR /N GG T4 SR A B R 2 ) B, T LU
WD /INGE AR R AR Z AR X TR BN P R Y R — s R E
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