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Abstract; In the middle reaches of the Heihe River basin, environmental deterioration in agricultural ecosystems caused by
excessive nitrogen (N) supply and high irrigation rate has received much attention in recent years. A field experiment was
designed to investigate the effects of different irrigation and N supply levels on soil NO, -N accumulation and distribution,

grain yield, N uptake and N use efficiency in a recently reclaimed sandy farmland system in the Heihe River basin. The
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experiment followed a completely random split-plot design, taking the irrigation treatment as main-plot ( with three levels of
378, 504 mm, and 630 mm for the whole growing season) and N supply treatment as split-plot ( with four levels of 0, 140,
221, 300 kg hm *; denoting Ny, N, , N,y , andN,y, , respectively). Our resulis showed that grain yields, above-ground
dry-matter biomass, plant N in above-ground dry-matter biomass, apparent N recovery fraction, and physiological efficiency
did not increase significantly with increasing N supply rates when N supply rate exceeded 221 kg hm ™. Average grain
yields in N,,, were found to be 46.7% , 41.3% and 9.5% higher than N;, N,,, and N, , respectively, whereas average
above-ground dry-matter biomasses in N,,, were 31.3% , 25.2% and 3. 5% higher than N, N ,and N,y , respectively.
Under the rates of irrigation between 378 mm and 504 mm, a rate of N supply over 221 kg hm ~* resulted in a significant
accumulation of NO, -N (from 50 kg hm > to 140 kg hm™>) in the 0 —200 cm soil profile. Under the rate of irrigation of
630 mm, NO, -N accumulation in the 0 —200 c¢m soil profile ranged from 25 kg hm > to 47 kg hm ~at harvest stage, being
lower than that (58 kg hm > to 63 kg hm ™) at sowing. Overall, N fertilizer productivity varied from 6.3 kg kg ™' to 10. 8
kg kg ™', while irrigation water productivity varied from 2.0 kg hm >mm " to 5.3 kg hm mm ™' in this recently reclaimed
sandy farmland system. However, we found that neither irrigation nor nitrogen supply had a significant influence on soil
water storage. The results of this study suggest that the combination of irrigation and nitrogen supply of 378 mm and 221 kg
N hm may be the best management strategy because of its relatively higher grain yield , higher irrigation water productivity,

and higher N use efficiency, as well as lower NO, -N accumulation.

Key Words: irrigation; nitrogen supply; nitrate-nitrogen accumulation; nitrogen use efficiency; recently reclaimed

sandy farmland

HiAL H R PG A8 BR R R I SRR AR P R K L R K B T KM AN R X, EEXEEZNR &
A AR B, BT XHREE R, BEAEH RN AT REBRAR G R A7, XA
¥ RS KRR R IRAR , 3 BB RE B KK FBAL, KPR B 25 dm e o DR B R0 B sk IR B, 4%
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BRI T 2006 45 3 ~7 A7EH ER 2R EX B XI55 TR IE N M RSB (39°21° N,
100°07' E, 1367 m a. s. 1) A7, FESUMFREY BHIAG G X, GISNE AR5 8 iR 558
FHERE G AEE , KB FACHIH T KER , B4 P T KA 4.2 m, BEK EFEE 65 cm, b FKFMA
IEYRAZARHHARZBAT" , REK H A REFE S, B R 5 R & 24058 2.33% .
11.07% 5 86.60% ,1-1#0 ~40 cm BAFMRHMFE 1, NFE 1 TLUEH, ABEX T EBAERSES5.24 ~
11.73 mg kg ™' ,/NF 50 mg kg ™', B RS MR A F, RB XKEFHFEKE 116. 8 mm, sEH KL B 2390
mm ,AEHKIE 7.6 C,EESIE39.1 C, 8K -27 °C,=10 CHERE X 3088 C, TLEH 165 d,4E H BEtEL
93045 h, U LEORIER TR 4, JIEE O - B0 b FRERUMRZE, KT H e v B
Bt AT BRI, B ER GG SHME, B RIRE S8 A . EJUAEF B GG K B R TE
ER, T EEMMELEMET . KB AEZTEFHTRUVHAR B, 5T 2000 4F Y E T #FF
Bifp, FF R BEAEKBBRAMYEESVERY , T BE S8 FERMEEX,
1.2 BBt

BRI AR, EEEE N EX R ENE X EREN 3 MK E B E T
k& ET! #0.6.0.8.1.0 £, REKF S5 HIH LosJosIi0,4 M NIKFEZHIR N N 150 Noyy Nag (F75
219, 0,140,221 kg hm 1 300 kg hm ™) ,JEWE KT I, ofE N SR, BEEKFH NofE st i, 364 12 A 4b
(3 MEBKF x4 MEEAKFE) ,ER 3 K,36 DX, HERIER EXFEVHES], ZG X PHEHLAE 4 4
MRKFE. MXEB R 4.5mx9m = 40.5 m*, R THEBR/DRZEEMEASS N Z83h, EFRZHEE 2
m AT, BIXRZABE 1.5 m AfTiE, 2006 F5/ME2ETH 3 MEBRE S F1% 378,504 mm 7 630 mm
(ANEFEETHREWR) , KERMHEHK, G5B KEIARE, RS HERE FoKFKEEKEABR, H
KEHITHE, BESEEFEERMN, BERAXE TR SH/NEMNFFREEA , BEEEKIT#E. X
FAEERE (FR 46% ) HER, BRE JERRKB R RIRE 2, SEREHIREEN 831K 04E
i, B iE 1 500 m, F/NE AT AN E XK B 31 LE 1,2006 45/ 4TI E N 43.9 mm,
1.3 FEEH

2005 4F FRIE G HEAT BIHURAE LA 1 R, ZVEVEK & 60 mm, RB/NXABEFLUGE, B TRIES A3
HE RS, BRET 2d £/ DX HEFTEEER, EKE N 75 mm, F/NFEFPETE N 2006 423 H 22 H,&/h
FONER E 920, B HR A EEE T AR BFE N 337.5 kg hm 7 1705 15 om, B/DEMHT 5 RHER
R MEA, D TRIEBF S, FEREITIRMHE BT A LB EERAN S cm, RIFEY
MRk RGEE L5, B NoAIMEARE, P EM K ESHEAEMEFE, AEHE4 N (FHERE, 5R 46%) 4
P (GIBEPRES, & P05 46% ) 4l K (FRERSH, & K,0 5 50% ) FAES BN 79.41.39 kg hm ™, 2006 4E 5
R 10 H56 B 10 FLBREMK,7 B 9 HIlEK,
1.4 BERRERNE

BEFPRT, BRI E—/ DX AL SIER B 3 A AR, SRAEEERE 40cm, #5220 em 4322, MHE EWRE L
BRAN LA, 2T LIEAVE RS-SRS pH HYER R, 2% 1T T B RARBHER

TIEERZ 0 ~40 om FKERAMETERNE , B—/PX P78, K2 13T 40 ~200 cm K5-RH
B A TR B AT E , 3B FVRT 1dER)E 1d EBERTFIERES I E , #% 20 cm 42,

ZefBFPRT 1d (2006 423 A 21 H) S5ER/G 1d (2006 47 A 10 H) M%E 148 NO; -N & &, W ERE N
200 c¢m,0 ~120 cm # 20 cm 432,120 ~200 cm #% 40 cm 232, 8 — /DR ST ALEIER R 3 H45 LR
L F—ERAHERA N L M, HIEERET MRS 2 mm 7, FRELS g 684 3 4, KA 2 mol-L™! KCI
(:Wit 1:4) B4, FRWTE 220 nm F1275 nm F HEEKNE HEMEREE™ . 0~200 cm +EAERA?F
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Fig. 1 Rainfall and irrigation dates during the 2006 growing season in spring wheat
FEHBLARER, K3 A31 B; =MKk4 A24 B; ®WAK:5 F 16 B; FFHEK:6 A3 B; #¥K:6 13 H; FBK:6 H24 H

Vertical arrows denote irrigation dates; 31 March for emergence water, 24 April for three-leaf water, 16 May for stem extension water, 3 June for

flowering water, 13 June for yield initiation water, and 24 June for ripening initiation water

B/NEWHH, B—/PRBEPAEREST K 0.6 m4T (4 B 0. 15m REREH) , ARZRX/DEHERR
BB RET S EFYRE, R, 205 A H,50,-H,0, W A-JLREN Sk AR I
YRRE, G/ NXPEB 4m xdm =16 m HRWEE/NETR 5 LAEYER, HATEITET S5
FFE 65 CHAMT 3d, TR ENH B KERTYRE,

F1 HREREREASSE
Table1 Physical and chemical properties of two soil profiles in the experimental plots

B AE H Rk & 28 EX5 £ WER HEE B AR (%)

(em)  (gem™?) (%) (%) (%) (%) (mgkg™) (mgkg™') (mgkg™')  Organic pH
Depth  Bulk density Field capacity  Total N Total P Total K Alaki N Olsen P Available K matter

0~20 1.46 19.10 0.05 0.05 2.37 11.73 0.75 51.09 0.56 8.55
20 ~40 1.48 15.67 0.03 0.04 2.30 5.24 0.48 36.96 0.21 8.71

®2 HAERERMNE
Table 2 The rate and the date of N supply

B Date HEH] Growth stage NO N140 N221 N300
03-31 H FiHi Emergence 0 79 79 79
04-24 =0} Three leaf 0 61 61 61
05-16 35 Stem extension 0 0 81 81
05-03 FFAE#H Flowering 0 0 0 79

1.5 NO; -N RERRAF FHHE

RIERX (0 ~200 cm) HEFREIH NO;-NHER AR TYRESHEHKSEABITERKRAE,
ARITF

+HENO; -NBE (kghm ™) =+ZEHF(cm) x HFEFE (gem™) x
1+ NO; -N & & (mgkg™)/10
MHERE =FHTE (BFRE) xBTSRE(BFRESEER)
R ) JEWK A ) RREAARR AU T ARHE™
RIEHF=F) (nitrogen fertilizer productivity) NP = GY/ N,= (GY,+ AGY,) / N,
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FEM K4 F=F (irrigation water productivity) WP=GY/ W,
RIEAEF 2 (intemnal N use efficiency) INE = GY,/ N,

RIEFR VA FHZ (apparent N recovery fraction) NF = AN,/ N,= (N,,- N,) /N,

H:H% R (physiological efficiency) PE = AGY,/ AN, = (GY;- GY,) / (N, - N,)

A, ACY AR K& (GY,) SAERAKX™E (6Y,) HEE; AN, HERXMKERE (N,:) 54
HRXMEKRRER (N,0) ZE;NAGEE ;W HERE.

HEPKE (mm ) =+EEHF(em) x HEFE(gem ™) x HFKSBEREIE (%) x 10
1.6 %R

FI I SE 2 REDUBLEL /37 HE -5 M X 3R R B - 8 VAR A 8 RAER R 0k 3 REER
WRKS R SPSS15.0 5 Excel AT 24001 B & MR B 5 2007 £ WA Duncan ¥ (P <
0.05),
2 BRE5Hm
2.1 XK RILHI R M

R —EBAKE T H 4 MERLHE (BMERLHAI ERE, X R2AMEE) HEVKESITHRYE
(E 2 E®ZE) , LIRS, NEFHE (3 521 B)BFES (6 A2 H),3 MEBRAHEKN HEFKEEFA
B s MR8 (5 B 23 H) ZIFFE# (6 A2 H) £EBMAHETEIKESRI TR, BHBE/NEEH B
TRK SRR, B R R R A AL T+ K AL T 24 TR ARE 1 FFAE (6 A 2 H) B
(7 A10 H) ,SEBRGHE (1,) BIEKERETHEER (L) SIERGHE (L) , B EEREHE
7R X B A BB IR ST L S E A IE A S i/ 13K 43, R T RZBR REA B FRERGE 1
BUKAMNBAR. AT HWEMEREX B KB, EF—BEK YT 63 MERLHE (B ERLHE
AI3EE,FLINEE) HIEVKERME (K2 EREZRE) , ARGERAEE K8 54 FEBRA
oL, 30 ~ FFAEHA 4 TAEAL B+ 3BIC K B Z A & TR ~ WO, 3R (N,) 403 13K 2 0%
BTHE 3 MERAIE (N Nup 5 Nag) o FTHHRACEAARA KT/, HFEK D HH A, H 3K o+ 2
BR. &5 E00, F/NELETH,3 MERLHEA N 4 MERLHER HETKBERARE (XPR
AFN) , SRS RNH B YR B 80K R4 0 B E R

—o— Average of N across Irrigation
—e— Average of Ny, across [rrigation

—e— Average of o across N
—a— Average of [ ¢ across N

—
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<
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150 —

—&— Average of N,y across Irrigation
—&— Average of N3 across Irrigation
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Fig.2 Influences of nitrogen supply rates and irrigation regimes on soil water storages ( mean + SD)

FEBZIE . R —HERAKE T A R BRAL E0 R K B AR s SERZIH : Al — 8K TR A RAL X L Rk B A BRI

InHE/RZE  Between irrigation: Influences of different irrigation treatments on soil water storages at a given N supply level; Between N: Influences of

different N supply rates on soil water storages at a given irrigation level; Vertical bars indicate 1 SD
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2.2 X IEH SR LR BRI R
2.2.1 3 TR ERH SRR B
AT HEBRE SR EN HRMSR S 'S MBI , F/NZ I, F—EBKF T A RER
ALFRE — B TSR A ST, hE 3 0.6 (I,) JEM 0.8 (L,,) S5 L.0 (I,,) TUE
H SRS EETERETERER ELERENEIHERE R REE T M. 7 LS5 L HEBKF
T,0~80 cm HEHE N LHEHEREFBBERT N A N LEHERFEBER T Nuwo M NoAb 2,
N5 NALBHESR S B ZFA B ;80 ~200 cm HHERE Ny L HBESASEEBERT NuoNw 5 Ny
AbFH, Ny N5 NALHRI SR EBEFABE. 76 1 EBAKFT,0 ~100 cm HIRHFE, Ny 5 Ny 403
HERTEEBERT N5 NALE Ny 5 Ny ZIH N 5 N Z BIHER S EEZFALE; S HEEE#EL
100 cm,No Ny Ny 5 N LEHHER T B EFARE , RUHSRERZRRE0 ~100 cm +/R. EF—
BT B 4 MR (B ERAAEA 3 BE 3L 124 EE) A—ERMEERFTELIHRSE, 53
3B LIRS R T EIE, B 3 CRYER) TURH, L5 L JEBRAEMNSR & &8
EAFARL, I L o5 L JEBC SR T ER T Lo BB, BERAHEE HEMERTBERARE
o HRUREMN S DEAHERN, DRPHSA SR ESERR EREBA X, MEHRAR N, £ ERLE

+ 2R Soil depth (m)

0.5

2.0

(]

2.0

NO;™-N (mg-kg™)
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\ T \ \ T 0 \ \ T T
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e b a 05 WEZOB ek
cy‘c b a C/K‘C/‘{b 4
4 f/
b4 Ab £ ﬁ ct 49be a
Y log W I
‘b#b ,db //a 0.6 10 bM‘?b b P 08
o/ 7 /]
cﬁ‘ °b 3 a4 ?bc b
e/ iy
b/ 15 |
L b/ 5 E
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¥ |
“ Iy ——NO  —— NI40 )‘\ Y. ——NO  —— NI40
oy /
i i @ —o-N221 —+ N300 20 Lokt ba —0-N221 —+— N300
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05 /x /' a
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Lo ax "if(a SEH %, Across N
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a

Fig.3 Distribution of NO; -N concentrations in the 0 ~2 m soil layer under different irrigation and nitrogen treatments

SERINER, 4 MAKENEE, F—T BEPHEIFRHEEZERAEE  Across N: the average over the 4 nitrogen rates; Means with the same

letters within each soil layer are not significantly different among treatments at P < 0.05
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SR SEHEFRMBEE . Ny N WHESERE G AEE, AR —-BRESAS]EERARE, KE
BB, Nop, T Nagg SRS B BER T Nofl Ny 403, % F AT 221kg bm WA B A 2 15
YRAE, FHNO; -N7E0 ~200 cm HIEHE K EHRR EHE N NEHEEGR, SEBRCEHSESTE
ZRABE (P <0.05) , RHAEBEXNEPMNEEFTHHEMSE S ESHMNER/NTHERENEMN,
2.2.2 X TEHEHESEREREE

BB ET S ORI &AL EE 0 ~200 cm KT NO, -N FREEHT L Z 07, WE 4, F AL HBHEFHT NO; -
NREBZRARBE,BILIEME 57.46 ~62.67 kg hm ™, H/NFIIRH, Bt EM 0 kg hm >3 F] 300 kg
hm SRR BEEWTER N 25.1 ~139.9 kg hm ™, ZE{RHEMALHE (1,4, EMWE 378 mm) F,N, 5 Ny, ik
WA RR R ENTIBMNET, R Ny 5 N BRI LIEAE N B8, N, WM EAREENSETH
PR, BAEA Ny, iEEACELR 138 N A, Noo BRI AR BB B K THEAET, =4EKE NO, -N E;
EPEEMAHE (), R 504 mm) T, Noo MERAL L FME £ K E NO; -N B ; EREBLHE (1,,,EHR
& 630 mm) T, SHAL PR IMSAR B E BE T B, WA= EMSER R, RS0 ERN . EMR
MRS HEERAHET ,221kg hm M QAL BRTE 58 N 45, KF 221kg hm MR B KBS EIRE
&, FHNO; -N 7£0 ~200 cm H3EHE K ERE B N WA AR ; mERAHE T, — 5 H b FAEE
KERI, 75— TE NO; -N KEWE, HEAERLHBERE NO, -N HEERBEMAFIREMR AT HERERS
MESERRENEM , L F—EBKF T, 6 4 PN IEEEHE (N, N Ny 5 Nag )0 ~200 em HIEFHIHEAHZS
RUBREGITRME, E 4 CEXER) Fin, Bl R, SERGEBSARRE NS KT IERL
HEPEERLHE, RERCHE SHEERCHEZ SRR ERZRANE, FERERREBRLHEY
T HKS T BERE, 3 NO; -N #HEF] 200 cm ZELAT BHME K,

160 = O Wk B Harvesting stage

a
140 N #% i Before sowing stage
120

(o))
(=)

HERMAR
NO;™-N accumulation (kg-hm2)
I ©
< <

\o)
S

No Nyyg Ny Nigo Ny Ny Ny Nigo No  Nug  Noxi N ls  los Lo
ST, Across N

Tos Tos Tio
AL FH Treatments

B4 AFEREBSHAKFT 0~200 cm 13 NO; -N R
Fig.4 Accumulation of NO; -N in the 0 ~200 cm soil profile under different irrigation and nitrogen treatments

SERIFERE N 4 MEEAERERE, F—1BEPHREIFEEERABE  Across N; the average over the 4 nitrogen rates; Means with the same

letters within each soil layer are not significantly different among treatments at P < 0.05

2.3 SHMEYFEMRRENEH

WHH—#, B/NERAE G ETYRE A& + B 8) SHRAEN R YL EEN
(K3, WPRFBBATCPFIN) , YR R 221 kg hm 7B, H/NFEAPR= 8 530 & FHRE AT
BR(H, FESEBLET , Ny 5 Ny KIFFR= B 53 E TYREBE KT No5 N, Naw 5 Ny ZIHL N, 5
N Z A ZFRABE o Nuoy 55 NoNuo Naoo M H, FAFRL™ 8- XI{E 70 48 55 46. 74% \41.26% 5 9.52% ,
o T Y REF A AIIRE 31.31% 25.17% 5 3.49% , e, F/PEAR- 8 S5 E T Y REREEENR
BT, B 3 MERAAHEZ R TR EEF
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®R3 EBSHERRE M ETYRE R E + B 8) JPAIRRE HRERE PR R
& + BARRE) RIERIH R A B R A A 2R R AR 7 ) R B K A 7= ) B R i
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BAFARRAESHEKERAZ FRRER + BTRAE) MR EE MmN, YA EES
221 kg hm Bt KPR R E SHERRREAEEER N (£3), FZHMER R ESHFRRE & Stk
RAREEBERNEN, REREBKETHARGROHEZ HMFRERAR SHRREEREL —
Xﬁéﬁﬁ‘lﬂz ,@ﬁgﬁ‘%%% NSOO_I::J‘ N221 E‘J{Eﬁ%j‘ﬂ: N140_l::i NO » NSOO_I::J‘ NZZIZI\E—'J \N140—l:2i NOZI\EjﬁﬁX\AE%o yﬁ
3 AMEBKEERIE TS, MR M 0 kg hm 3811 221 kg hm ™ FFR BB M 37.3 kg hm {25 88.4 kg
hm ™, Y36 B 53] 300 kg hm i KT B T 80.6 kg hm >, 3 MEBANE [0 AR A 82 51
HRAEBZFARE,
2.4 WNARMEBSHEKET TN

R XA AR X IMEKR AR SHEREN WERRERUAHEE (NF), YEREXT 221
kg hm =2 Fppiy= g i BT YRR R R AR X B KM, S5 NF 7 N, iR A AR B RE, S48
NF BB E7E 5.4% ~27.0% o 753 PMEBKFET , Ny AL B NF BZF KT N5 Nago HMERE M 221
kg hm "’} ,NF B3 T &, N 05 Ny ALHREY NF {4 Ny A3 30.9% 5 63.0% , £ZALFRF1E,3 MEBRE
Z A NF 27 A 8% 4 MERAHE NF 2R BE

TR X AR X AN T 8 DX 3 o ) 7 S5 R X 3 I A R TR SR B PO (B PR AR B R (PE) , A= AR B 15
FEERER RPN B, MAAMHEFHET S, MR 285 221 kg hm i, PE REE (F£3),
EBREXT PE FAMREARE R EN PE P24 BEMWE, N,y 5 Ny PE B2 KF Ny, Ny 5 Ny Z 8]
KEFABE, NK3TLAN, REATARERE (FEE5HKRRERERN LE,EN) FBEE R mmeEl,
MEPHENS 4 MEALHEZE K [EN 2R A8 E,3 MERLHEZ MK EN 2R 8%, SEBRLHELY
IEN B 3& KT IREBAE, P EERLHE 5 HEEBRLEZ M [EN 25 A 8%,

RAEA =S (NP) RBUGR BRI N =R, %3 R, NP E¥25sh7E 6.3 ~10.8 kg kg ™', Hi7E
378 ~630 mm FEPEKF T ,1kg BACAT LA 6.3 ~10. 8 kg /&, TE B X NP =4 BN, 7ERHEREK
5P EEBRKET, N,, 1 NP BFERKT Ny, NigoHJ NP BFRKT N sTEETEBUKFET, N2215 Nuo B NP &
FERTF Nog , Nopy 5 N ZRIMZRABE , BALCHEMENS,3 MEBRGHEZ RN NP 2R A8 E,

AEBERXDMEFBITRE (ZES/NEETHEWE 43.9 mm, /N TFEBRR) , HHHE/NEEBRK
A=y (RS KB E, WP) , B2 517£2.0 ~5.3kg hm ™ mm ™", B 4§ 100 mm F3EME/KFE 1 ha ¥
Ak FE AR B AT RLAE 7= 200 ~ 530 kg /M, 3 MMEBRAEZEE WP 2R A8 % 4 MERAHEZ K WP &
BEZF Ny 5 Ny o WP BE KT N5 NoALH, Ny, 5 Nugy Ny 5 Ny ZHHWZRARE , A EE
it 221 kg hm Bt , WP REBER (£3),
3 itig
3.1 FEMSHERR NO; -N FREAME R

AT RATRMX  ERSHIERRBAERRGAE T DY REM SRIE. BEASEERSHEES
BUKIERFARMET , R ad-t 45 3R 55 R V5 Ye i XU , /2 0 ~200 cm +3EHITE NO, -N RERH T REI K EIE
FRIERISS R, BN EN X, 45 BRI LA ST B Wk M, ARG E B8 1%, 2 87K : K H
MV B 5 1000 mm, i WA FE 350 ~450 kg hm =, AWK, F/PFEEKZT,7E 378 ~ 540 mm WK
T, KF 221kg hm B MR E B EYRE R, X% 53 NO; -N 7E 0 ~200 cm +IEFHIH KB E(50.1 ~
139.9 kg hm ™) WA N YEFEMR VA BOfE RS 5 78 630 mm FEME/KE T, I3kHA 0 ~ 200 em + 33 NO, -N BLER
B/PNTFHBAET, A4 NO, -NHRE, FERERNMEERKER (RRAREL) 5EKER (HERFEER
KRB ) o Sexton ' 75 Y+ HEBETHEME 56 A0 ERFEIAE , 45 250, MR 25T 250 kg hm ™
i}, NO; -N B AR, Zhu 5 Chen ¥’ BF5E &M, P EIL T # LB IR, EX-DERIE P EHHERAKE R
400 ~600 kg hm ~* , Zti M BB EYRMTERE , BEREAAR, FHAE HEMERABESHER YT
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3.2 EBSHERNTENE

M, 7ERE 46 NO; -N & & R JEM SMHEEESHRMNAS T ERAEA &N, it
REZH 221 kg hm i, H/DEFR = E 51 F TYREHFAIRE KM, HEE 221 kg hm > 5HiRE 0 kg
hm 140 kg hm 300 kg hm > f8 1., Hobrhi = 84 Bl 46.74% \41.26% 5 9. 52% , Hih - TFH R 455
1R 31.31% \25.17% 5 3.49% , X SHEHIBM BT —30. ZEiHES w2 RKEBAL T, K
SFIFZERLL 150 kg N hm iR B H &, P2 B AREMFZRLL 225 kg N hm R B R B Sexton 2" W
R ST S R AR, R R, BT AR R BNIERE N 250 kg hm %,

FROKRIERE R YR B, — KK S 2 S HEEREKMRIR T B RR RS Z U T AR R
WA , ISR AR IR 3, X R B B P BRI EZE TR T ERE ", ATRER
=W, B/ NERAFESH L TYREEEERE MMM, 3 MERLEZR=EHFLEBEER. HiE
Fa VR B UMb A R R R, A RGE S RIEA G T, EREXNEH B Y= H T
BERE, SEBREESETKE, S5 B LAY -2 M ETE &3 TR, F—ERE &4
T, &85 Ay 8EEKR BN RS, Bihiirhaai X 3HRHRBREARRE K
W, BNELETHTUTH40% EBE (1.0ET -0.6 ET = 0.4 ET) , WAEBRELISEF T 252 mm (630
mm —378 mm = 252 mm) ,

3.3 EMSHERNTIEEKEME

EENEZETH, NMEBRLOERBSR 4 MEROHEE L ENKEEZRARE, HHRERES SR
HERMTHKS 5RSMEELE TR, HARE LK B KN ERRERRSMZ , Y RIKF
Mo BMAEAE= BT, R HT RAEGERRE, #TT2ROEEBR AN T EESERKSER
HIF R
3.4 EBSHERNRAE AL ERKE DR

GERFW IE 3 MEBAE T ERRRE SRR Z R ZmaEs i, YitiREA3 221 kg hm ™
i}, AR R B A B RS s AR B 0 kg hm 236401221 kg hm ™ AR A E M 34.9 kg hm R FH]94.6 kg
hm ™ ; 245 % 8 K 300 kg hm i, MM R B THE 81.6 kg hm ™2,

YEYIRIEA ™ 71 SHEMK AR 7= ) BRI TR S BRI I — MBIFIE 45 , Yk B /N E B KA 7= ) F
HAEEFE 2.0 ~ 5. 3kg hm mm ™', FAEAE =) (NP) SEH78807E 6.3 ~10.8 kg kg™, B fEH# 3T+ EAL 5 /)
FRIEAT N T REEBRAKES N TR, TET RSB EREIEE K ESERKE AR, YRE
it P 2483 221kg hm ™ i, RUAEAE = ) SREM K 4 72 ) B3 T M, X -5 WUk AR KRB BB 5 BB IR A
BEEAL, PEILTEEBX, LR IEE R 28T 500 kg hm ™, 4EJ & & M 1978 4E 14 174. 4kg N
hm > | F+31] 1998 4E 4 592.4 kg N hm 2 | i B B4 7= 1M 46.3 kg kg ' FREF] 21.2 kg kg ™',

BIK AEHEREEAMTKE FREU AT ERISEHERBRAN IR . [IEEENE
MAEK EKRFKE VERFER X TIBAY R B E TN, 8 T #E R EHEE K& IER N
HRHESRIET LT EERSARE, BIEARAEK S IR ATHERA S, A2 & R A8
5WAREMNRE . ESEBUEGT, R REEEXDK REHERFEEEEEM, B EE S EUEERAE
KAERBOK/ FERIRE SR 1R B3 8RR/, ARK B B RRS 2 8%OR, 7T DR G BAR R T
RESTKE.

4 it

4.1 BWPEhSSWXHRYHK E , HF/NELE 378 ~ 504 mm EBRAKF T, ERE KT 221kg hm i}
WERRE, 2 S BORPHIFE 0 ~200 cm +EEHIFE KB E NO; -N (50.1 ~139.9 kg hm ™) ; 7 630 mm &
BT BORHATE 0 ~200 em +3EH|E NO, -N 7R 8 /) THF i 1 NO, -N 5 &,

4.2 YHREXT 221 kg hm it HDNERRE B TYRE ERRRE BV 2R R A B
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RPN R KA, EWAKAT D THEHLE2.0 ~5.3kg hm mm ™' BIEA =) (NP) FHEEHFEG6.3 ~
10.8 kg kg™',

4.3

EBAL ] KGR B L RKBERARE  F/NETE S ETYREBAMERLET (B

& 378 mm) FHREBEFHRE, JEBE IR AR B A R G BA B R R 25K 0 F AR
Bh AEFEES, RAEHERE SHRAE, ATT2RPEER S M WIER 7 4 1= B E K-S RIEF
FIBE
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