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L0 B FORIGIRAE =0 S FDRIRAKAE T2 7, XK A R IR B RHIT T . SGREW WHREMX 47a EEXK
FeIRA: = 714 6900. 00 ~ 15805. 00 kg-hm ™, #{H >} 12039. 96 kg-hm ™, ATVE R #ME X P By e 7= 21 E RS iRk 4
FEWES1o8 1529.31 ~13742.00 kg-hm "2 PIE K 8894. 42 kg-hm AR S 82% £ 4, FIE N TR E A BN EE =
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Abstract; The DSSAT crop growth model was applied to estimate the summer maize potential photo-temperature productivity
and photo-temperate-precipitation productivity, based on a database containing weather, soil, crop varieties, and field trial
information from Mengjin in Luoyang. The potential productivity development status as well as the development approach
was analyzed. The results show that the range of photo-temperature productivity of summer maize was 6900. 00 —15805. 00
kg-hm ?, and the mean 12039.96 kg-hm >, which can be used as reference value of average maximum yield in irrigated
fields. The range of photo-temperate-precipitation productivity was 1529.31 —13742.00 kg-hm *, and the mean 8894. 42
kg+hm >, which accounted for a photo-temperature productivity of 82% , and can be used as the reference value of average

maximum yield in rainfed fields. The average precipitation was 356.22 mm during the summer maize development period,
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with large annual fluctuations. The water content ratio was 71.9% . Due to different soil types and rainfall years, the range
of summer maize potential water use efficiency was 8.04 —37.46 kg-hm > mm ' ; the mean was 26.424 kg-hm > mm ™'
for 47 years. During the past eight years, summer maize actual water use efficiency only accounted for 45. 87% of the
potential water use efficiency, and the average development degree of potential photo-temperate-precipitation productivity
was 47.55% . The investigation showed that the water-saving potential of summer maize is very large. In the future, it is
quite important to use water-saving agriculture measures reasonably and precipitation resources efficiently, to improve the

field environment, enhance the stability of the soil water storage capacity, so as to increase water use efficiency and summer

maize production.

Key Words: DSSAT model ; summer maize; potential productivity; potential water use efficiency; development degree
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DSSAT #EA A H g i (B 25 KA LS PV EM FERE — s L — R B E R HE R XN T EANEFTHN
MK BB TR, AR H K R AT A B RY MR R, B AR EEAR
SEE R EREE AEY) SR s 1% SR L B A F AR S BRI S B B 1 S o
2.1 SZH0E

DSSAT A % BH & H SR ERZEDHTE AEY A B A SEIR TR EY, HEAR(ED)H—
HBEHRKGER(ER) ZZ H KA & (SRAD) 7% H Fm R (Tyax ) B B BAR SR ( Ty ) FIZE H FEK
B (RAIN) , SRR TR, AP URERE T T 3% FH R L X 1961 ~ 2007 S 2504 . 7% H KRGS &3k
BRMERED T ARE 2 X 2 H H BB B AR R XS A Q = 0, (a +08/8,) &H ARME T &
H XM &, AR RERENESER SRS ERBMIZHE A LNER(HPEILREERRS
5B A OIRMEL) FEATX LA BT R, A F3iREHR 11.9% , A RE 5 LMEY G BB
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Calculated month solar radiation Mengjin

wHEH KFHAES 3 (MI-m™)

N il ! " ) =0.945x +45.92
(%) >2mm AFFEE KZHIRAINREE(%) KL ol A R*=0.868
JEFRAEr iR A5 TR FACH R CMC (emol kg ™) BAK ;
AL pH (% B
PAE 148 + i+ & 1+ 8 F T EEE Observed month solar radiation Zhengzhou

2.3 SRR E
TEM S HR S B ‘ B LRI AT R VR S S0 06 (1965 ~2003 4F)
*E}E 1999 EF‘ ~2007 EF‘EE)K iﬁgﬁxm‘vﬂ“%% ’%Fﬁ Fig. 1  The agreement of observed and calculated month solar

“ iﬁ%&” e er"ﬂ_:‘% |:I|:|!1 ﬁ%ﬁﬁﬁzjﬂﬁiﬁ ’ Egﬁﬂﬁj@\ radiation at same latitude area (1965 —2003)
MRS RMEYE . ST R, KA ERE
2 SAEM A SE (R 1) IR R EY R SEEAT T 7 BRI E S S — BUER 5

F1 EEXEVMGRMEESH

Table 1 The value of genetic parameter on summer maize

YE¥) Crop fhP Cultivar %) Parameter

HEX WE2E P1 P2 P5 G2 G3 PHINT
Summer maize Luo Yu 2 200 0.7 860 700 11.0 38.00
SBE 1) Range of parameter® ~1°] 100 ~500 0.0~1.0  500~900  500~900 4.0~12.0 35~55

Pl 44 KA S8 degree days from emergence to end of juvenile phase; P2 : Y JHI##5/E R 5% photoperiod sensitivity coefficient; PS ; 3 3
FitE S degree days from silking to phsilological maturity; G2 BiAk F K F#RL 5L potential kemnel number; G3: ¥ 7E #E 3% 33 K 2 % potential kernel
growth rate ; PHINT; H M- [A] 4514 S5 degree days required for a leaf tip to emerge

A5 AH—4 7 # 22 RMSE ( the normalized root mean square error ) 3 & B AR fUU{H 5 SZIIME A A X 2
SRR, — B MEAEE d(the index of agreement ) FIFHIE R AL r Sk I HUE A SLME KW G BE o

2 (P07
_ i=1
RMSE = | . x
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;(Pi ‘0,‘)2

d=1-

N P+l 0,12
1=1

Kb, P, R, 0, WL, M HSEMETHIE, P, =P, - M,0', = 0, - M,

—J&IAN ,RMSE /NF 10% R , KT 10% /T 20% RiF , KT 20% /NTF 30% 48, KT 30% hZ=,
d A r (AT T 1, B AT S — BT, BN .

2005 £ E 2 BARMEBEABERERIE 0

R RFE Y, 9L 2% RMSE 9 1. 7%, —
SRR d K 0.97 MER B #70.97, HEKMM & ros0 [ 4=0T
SR PIBABTE BT , 25 R S4B 5 v S WS B y;}“ .|
e R B HHE  TT LU A 2 . 0504+ 1086
WIFEE o é 9500 |- r=0973
3 BEREFBAENERESN Z .
FIFISSB00E SRR 4 5 R 15 2080 o L
DA 22459 FE 6 3k B 0 , 7 FF) DSSAT B3 3 o S

Observed yield (kg-hm™)

FIR AP RDEIR KA 7= W D AT . BB KR

WABTHINBI N6 A2 BMIE, 29 A 16 HZEAMEB  m2 2005 4% 2 SR RF RS RSB S5 320
Wk, B AR EE N 4.5 Bk -m® MEBEST 47a, T 4 YR, Fis. 2 Observed and simulated yield of Luoyu 2 under different plant
3.1 %,ZE He }—c,:%% j] population conditions in 2005

RER R W], B EAROGE A7 N B ARBK, BATRE R W, # 5 wE 7 6900. 00 ~ 15805. 00
kg-hm ™, 3J{H)y 12039. 96 kg-hm > bRyl 1983.73 ke-hm ™ LR RHOR 0. 16, 4 FH RPUK FIE 5
B L SR LR , HI{H Y 1840.03 MJ-m~*d ™" ARtk g 151.49M)-m ~>d ", B ShiE FE Jy 1438. 20
~2128.70 MJ-m *d ™", ZEF R HCN 0.08 . A H BRI LA E , BI{E K 2706. 89°C-d ", hrifefi 2 g 66.
06 °C-d, B FhE A 2405. 00 ~2804.40°C-d, AF R R %M 0.02,

HE R OK B S ARG B T ROGIR AR 79 1 ) R 3 BRI W B R A AR A R R A B
L2002 AR B ERAERZ B, LR FBEYER(Y,) SAEFHE BB R (X,) A HBUR(X,) JIH5
PraR i, MR HON 0. 98, MG TN ¥, = -4707.3 +24. 2X, - 6. 6X,, KRS B SEMILEERE
REE, KRS 2 D PE BRI B R, THEE By A R R F B, 2
ERIEWE R IR KA A TR POLE IR M2, LRI YRR . (EYDGIR A8 KRR
KPR AR BELR SRR SS R . 102001 4R R FORAE KIS 49 R 25 68 KK R ST BFr Lk, $BUE
R A IR AT R BRI, AT BOGIR A 8 IR

BEAT , VEWA B BRI AR it 2 B2 45 HL 8 DR BN il A 7 98 ) o FRI R 7 A — R O R o

T BT A2 e BT oK B PR A B0 R AN DX 7 BT 3K 10053.0 kg hm ™ 3K — R R A
REDGIRAE W J1 1 84.5% o T Tt X SR B F KK, P97 B 7E 5000 ~ 8000 kg +hm ™ Z [H], {3
BDGIRA T 1K 41.5% ~66.4% o p T L, ¥ FH S HE b DXCRMIE X SR ORI A= 7= ¥ 0 T 3R AR B I R
BE , T %k R T AR TGk S B EE 9 X SO IR T 4 B 25 T AR K
3.2 HEAKEFWS

HTRABTTE o b X R FRIGIRK A 7 85 ) (HAR R ¥ 7 ) , %48 LA £ 19 13 A~ LR #4743
Bro 2 2 1961 ~2007 48 il DR [ 43R F KGR /K A 7 DB R 45 SRR B T A R 13
KAV TR AE P ) 22 AR BE , (R BE B T A ] L S8 Ry m] FF 2 R I 0 o
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—— Sl A:7=#)) Potential photo-temperature productivity
— = = = &IRA= ¥ ¥E Mean potential photo-temperature productivity
— B UK PHEE 5T Accumulate solar radiation

—— AHWFIR Accumulate solar radiation and temperature .
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Fig. 3 Summer maize potential photo-temperature productivity and accumulate solar radiation and temperature in developing period during 1961

—2007

F2 FEALBABBEERESENRUER
Table 2 The summer maize potential productivity on different soil type during 1961 —2007 (kg-hm ~?)

P fi 2

LY HfE Fie |

. .. Standard error
Potential productivity Mean . Range

of estimate

fﬁ‘ﬂﬁ.;?t‘?%jj - 12039. 96 1983.728 6900 ~ 15805
Potential photo-temperature productivity
S B LG 23 ) . . 9594. 468 2930.709 1721 ~ 13903
Loess cinnamon soils potential photo-temperate-precipitation productivity
&ﬂ?ﬁij’ﬁﬁﬂ(dﬂ"ﬁ%‘j} . s - 9321.319 3054.475 1453 ~ 13894
Diluvial cinnamon soils potential photo-temperate-precipitation productivity
ﬁﬁiﬁi%ﬁifﬁﬂ*if‘?ﬁj}‘ . .. 8895.787 3081.812 1792 ~ 13894
Red- loess cinnamon soils potential photo-temperate-precipitation productivity
A i S . g 8846.745 3065.781 1675 ~ 13894
Loess calcic cinnamon soils potential photo-temperate-precipitation productivity
DUBUEREAR LG ™) . g 10041.21 2697.06 1881 ~ 13903
Diluvial calcic cinnamon soils potential photo-temperate-precipitation productivity
AL TR RV L ETR K23 ) . - 7058.128 3497.024 393 ~13238
Red- loess calcic cinnamon soils potential photo-temperate-precipitation productivity
@#fﬂm?&ifﬁﬂﬂiﬁﬁ‘t?ﬁﬁ . N .. 9321.319 3054.475 1453 ~ 13894
Diluvial aquic cinnamon soils potential photo-temperate-precipitation productivity
Eﬁ@}]?ﬁi)’ﬁﬁ?}(ﬁi?’:@ﬁ . . .. 8441.787 3181.612 1919 ~ 13805
Ruins aquic cinnamon soils potential photo-temperate-precipitation productivity
B Al M IR A P
Mantle weakly developed cinnamon soils potential photo-temperate- 9975. 851 2729. 068 1826 ~ 13903
precipitation productivity
i%ﬁﬁiﬁl}}ifﬁiﬂ?kﬁif?%j] . N - 8470. 596 3015.34 1881 ~ 13752
Loam fluvo-aquic soils potential photo-temperate-precipitation productivity
Zitfﬂlﬁ'}]ij'ﬁﬁ7kdzj‘t?§‘jj . N .. 7574.426 3289. 858 834 ~ 13238
Diluvial fluvo-aquic soils potential photo-temperate-precipitation productivity
G T B £ IR AR A P v
Clay cumulated irrigated fluvo-aquic soils potential photo-temperate- 9941.17 2835.528 1417 ~ 13903
precipitation productivity
SRR L e KT 8144. 66 3122.961 1636 ~ 13425

Loam demoisted fluvo-aquic soils potential photo-temperate-precipitation productivity
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B AE SRR W, 45 LR A FOROBIR K A 7= 13518y 8894. 42 kg - hm ™, Ax fE f 22 2 3072. 75
kg-hm~*  AF{LFE I 1529. 31 ~13742.00 kg-hm > A5 R ER 0. 35, A= F HIAE 4y [E] G IE/K AL 7238 1 22 5 9
B BREE A KR LA 140, e & L R R R BIR/KAE =% 1 ¥ 63578 8000 kg-hm ™
b did B A e E AR = K R e R T, # 4 TRAE O R IR A PR S N 9594. 47 kg-hm 72 AR
YEIR2E R 2930. 71 kg-hm >, P ShEE A 1721.00 ~13903. 00 kg-hm 2, S Rk 0. 31, PEFE LR A
VI PE R 9321. 32 kg-hm 2 R R 2= 3054. 47 kg-hm >, 338 Bl 1453.00 ~ 13894. 00 kg-hm >, 45 R
FECH 0.33, L08R T oRIRA W 135 (E N 8895.79 kg-hm ~*  ARifEfR 254 3081. 81 kg-hm =, P hi
47 1792.00 ~13894.00 kg-hm ~* , A5 RHCN 0. 35, LSS FB N Wb e T 5 i b X B R KRR K A 7=
W 1 B IKE

B ERAET K MRS & IR K B IR A 7= 8 1 i i 258 o A& 1 BREER
B, 41 2002 4E HOBIR/K RBAEYE(Y,) 5S4AFH H BFRKMEHESEX,)  HBE(X,) fHEKE(X,) =
IH TR B, AR RN 0. 98, WA HHEN Y, = -2386.5 +1. 9X, +6.8X, - 18.2X, . #MX TAFHRR
KBAFR ST B AR , A T IR K B4R PR IE] R s K, HGIRK A2 7= 08 ) g 3 R s s (B 4) .

—e— &+ R EIRK A=) Potential photo-temperate-precipitation productivity on yellow-brown earths
—— A FHHIMEIK Precipitation in developing period
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W7k fi Precipitation (mm)

productivity (kg-hm™)
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Yok A=
Potential photo-temperate-precipitation
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B4 S R ORI A P SAE R IRK R AR

Fig. 4 The relationship between summer maize potential photo-temperate-precipitation productivity and precipitation on typical soil

3.3 OGRAEFRE S SRR AT SR o

47a AR T HEREDERK A 71 R CIE A A A, EE AR — 2 . B FE X
ER SR E 4 S TOGIR/K A J1 R U R EKOEIR A 71 1 SOLIRK A S Z B R &R

B S AT, BB OROGIRAE =¥ 71 5 GIR /K A 7 T EERAE 0. 113 ~ 1 Z a7 30, PR ELBER , R R R A
7 0.31, ¥fE 0 0.82, BARE , R EREFHICIE-S MK TR LR, B0 47 MERFHA 18 4
AERZDGIRAE S SRR A R 1R, REKRETFRK R WHEN R, FEOLERKAE
P NAERARRE . FIRKAEF I RIEIRK = E RGN AR, -5 BA O K IR — 2
T EGIRK FHRER B8 SRR . WP X B ORA = i FE R AR R KT o
3.4 HEFREAER I R

7 3 I DSSAT LRI 1961 ~2007 4 47a B EKIK I PE TR . RIPWELEK I FI AR R
PIFCIRK A8 T 5 B SRR AR R Z B, BEYIHFE B AUK B PTE U TE S5 B . EERE RS
TEFGE R 0K AIE S 2606 T 7E HRLIE B AR R R, Jof B H 2 2 5 7K iR 2 1R 9 B9 K T 281
B, XA RERIER A SR BAE M AE 2 AKX B IR (EWFOKENTE B RFMFT SR 1%
FEBRSEYRBEZMN . (FYFRKERSEERIERER LR, TOW R FEENEY , 28Kk 0MAE N & 04E
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Fig. 5 The ratio relationship of summer maize photo-temperate productivity and photo-temperate-precipitation productivity on typical soil

LI ARSI K ST SR RPN RO T, i R BRI 078 L R A 0 K B
AT 1 BT, =Ko BT TS0, 3o BT ek i, BT, R 2O K, 13 B AR BF
G ATRITRAEN 0.99) o K5HT R IEHIAR K B SR KR 222, KN 3R ARk B
AR H, LABCR YK A AR LS E REAR

R3 EEXRSEKDTEEIN

Table 3 Water balance analysis during summer maize development for 47 years

2EFW AN WK

YRR K5
N TRl LSS ST S Sl VY E R L
KI5 S5 Days of  Precipitation Crop water  Crop water Water content Potential water
. . . Water loss  evapotra . . surplus and . .
Water balance parameter  growing in developing o consumption requirement . ratio use efficiency
. (mm) nspiration deficiency 2
season period (mm) (mm) (mm) (mm) (%) (kg*hm
mm mm
(d) (mm) ‘mm~1)
{6 Mean 106.04 356.22 116.06 464.21 328.49 459.56 131.08 71.9 26.424
#32 Standard emor 5.49  125.94 72.77 39.39 44.22 39.00 54.80 10.3 7.059
of estimate
#/MH Minimum 88 73.00 9.17 358.35 190. 00 354.77 67.56 39.0 8.037
K fE Maximum 116 671.90 358.56 537.44 397.46 532.07 297.65 84.2 37.463
SRR
The coefficient of 0.052 0.354 0.63 0.085 0.135 0.085 0.418 0.144 0.274
variation

WAEIK 3 R AR A 13 Rl L ST R R AE K 0 FHACRIME Potential water use efficiency was the mean potential water use efficiency on
all soil types

HEKRERTWMEFEKSFEEIUERRY, 2 FH N FEHREKE N 356. 22mm, K 43 3t & & H
116. 096mm , 7K & 7 459. 56mm , SE-XJHE/K & K 328. 49mm, /K435 Bt & K 131. 08mm , A= & ] N E 2R 7K i
JEHN 78.5% IR RN T1.9% 7K 5375 BR3RK 28. 12% , FI7K 43R #H 29.91% , F-HIHEAEK
IFIFRR Hy 26. 424 kg-hm >mm ', BEPILEIRFRBA , 1% BH T HH X B T K AR T 300 4F s 1] [ 7K B RIK 4 5k
B NIREEERR , X E MR KRR T W 2K 0 R IR R AR 8 R HE . s H ik, & B B K %
IR, 75y REREZOUIRK MGG RIS R R R E FRE KRB E B AR,

A R E FRBFBTEK R AR SRR, A F L8 b, B E R LEAK 5 F
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RURILATE 8.04 ~37.46 kg-hm *mm ' Z AW B, BRLTE + FRA KRS £ LB - A B 4N, e
& T TR VS FE K AR IR BIZE 25 kg-hm *mm ' D) b, H A e BUA IR AR +#t 5 EOK -1
WTEK R R B, 398K 30. 03kg-hm > mm ™" I ZhTEE KR 9. 90 ~38. 02 kg-hm *mm ™',

®4 TRLBWABBEK 47a BEKSFAKE (kg-hm > mm ")

Table 4 Summer maize potential water use efficiency on different soil type for 47 years (kg-hm ~>mm™!)

b G DL &S WK S TR
Potential water use efficiency Potential water use efficiency
e oyl b TR bR
Soil t > 3 Soil t a3 -
or pes i Standard error el or pes i Standard error el
Mean X range Mean X Range
of estimate of estimate
ﬁiﬁi?&i . 28.60 6.54  9.06 ~38.02 étﬁﬂi . 22.28 8.12 4.39 ~37.28
Loess cinnamon soils Diluvial fluvo-aquic soils
2 J
AR LR , 26.43  7.13  9.43~37.08 PlaiiLikt Mantle weakly 20.82  5.84  9.61~38.02
Red- loess cinnamon soils developed cinnamon soils
@#fﬂ?&i . 27.71 7.00 7.65~37.82 S £ L 25.16 6.98 9.90 ~36.90
Diluvial cinnamon soils Loam fluvo-aquic soils
ﬁiﬁia})@ﬁ%i . 26.27 7.06 8.82 ~37.28 %ﬁﬁ)ﬁ%i . . 25.01 7.44 10.10 ~37.28
Loess calcic cinnamon soils Ruins aquic cinnamon soils
DB IR £ . 30.03 572 9.90~38.0p WML Clay eumulated o0 0 g 655 0
Diluvial calcic cinnamon soils irrigated fluvo-aquic soils
PBH L . 2771 7.00  7.65~37.82 UL Loam demoisted 24,14 7.48  8.61~36.02
Diluvial aquic cinnamon soils fluvo-aquic soils
LI A R

20.66 8.95 1.92~37.28

Red- loess calcic cinnamon soils
L FWFE K B S5 R 5 R 328. 49mm, FR 25K 44. 22mm, {5 [ 8 190 ~397.46mm  The mean of simulated crop water consumption in
growing season was 328.49mm, the standard error of estimate was 44.22mm, the range was 190 ~397.46mm

x5 BUEREXABKREFTENAZIFRRRESHT
Table 5 Real developed situation analysis of dry farming summer maize potential photo-temperate-precipitation productivity

TR A =¥ 1
JERAR A T TR ; 5
o L=V T s Potential photo- Development degree %geﬁ:fﬁjjiff:g BRALAK R FRCR
Y Real productivity temperate-precipitation  of photo-temperate- use efficienc Real water use efficiency
ear (kg-hm~2) productivity precipitation (kg+hm % mi }:1 ) (kg-hm "2 min~")
(kg+hm~2) productive potentiality grhm i
(%)
1999 3225 6664 48.39 22.63 10.95
2000 4480.5 13894 32.25 37.276 12.021
2001 4639.5 6775 68.48 21.918 15.010
2002 3867 6152 62.86 24.505 15.403
2003 2964 10303 28.77 31.171 8.967
2004 4548 11498 39.55 29.825 11.797
2005 5344.8 10930 48.90 35.662 17.439
2006 4264.5 8330 51.19 28.523 14.602
ean . . . . .
P M 4166. 66 9318.25 47.55 28.94 13.27
ffi:;:’tf”d emer 782.67 2771.57 13.83 5.72 2.79
AR SR % Th ffici
ifﬁﬁn © coethiclent 0.188 0.297 0.291 0.198 0.210

SR B S 7 RO R YR TR T SR 5 SR K AR 7 ) R AR B B i 5 R K AR 7 D IR A YRR 2 R R AR OB IR K
AP 5B IS RFE K R Z L ISR AR HECRE IS i 54 TSP FEKREZ L The dry farming real productivity source experiment
data; development degree of photo-temperate-precipitation productive potentiality was the ratio of real productivity and photo-temperate-precipitation
productive potentiality ; potential water use efficiency was the ratio of photo-temperate-precipitation productive potentiality and precipitation in developing

period ; real water use efficiency was the ratio of real productivity and precipitation in developing period
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4 BEXRBKREFBHFZIRK

1999 ~2006 4 H FARBLIAL A= 7 I N -F-BIREK &y 374. 95mm, bR 25 4y 168. 20mm , 25 5 RECH
0.449 , 4E PR [E] P S K, T B K R BARRE , F/KAF B R Al ik 168. 8% , ROKAEHAK AT X 40.7% . 1E
YRk &R 317. 74mm , T 7K &4 430. 93mm 7K SHif R F K 79.93% o K43k BB SRR, Bk 8
R ERET BRI TR EEN 147, 65mm , A8 F RECF X 0. 731, K4 TRK Ny 35.95% ,ixX 5 4 #h/K L3
KPR G, & B E KK R RIS, KA = AR RIENEEFTHEZ —,

1999 ~2006 4 8a P, S2VEH K S 7= B M {H By 4166. 66kg - hm 2, Y IH 7K A 7= ¥ 1 #41H Ry 9318. 25
kg-hm*, RFEEMGIF ERREZE B, BEE R 68.48% , R AKIF & BEIUN 28.77% , FEHPEIRAK A =¥ F1 77
RPENAT.55% o BLSLIKAMFIFIRL A 13. 27 kg-hm > mm ™' 4 &5 ¥ FE7K S0 FI AL R 1 45. 87% , ik A4 7=
W R R
5 #it5itie
5.1 SRF DSSAT R LIEE 4R K, W HFEEE F K 47a S6iBA 7= S 88 R 12039. 96 kg-hm 2 &
6900. 00 ~ 15805. 00 kg-hm ~* 2 [B] 3 3h , KAE AT VE M ANE K- W m =B ERSEH, AR HEEBMAR
[Fi] 6 TS 4 B TR K A= 7= ¥ 7 28 A i BEAR K, 45 R 3BT B K ARk IR K A PR ¥ ) ¥E Ol 8894. 42
kg-hm ™ P ST E K 1529.31 ~13742.00 kg-hm 2, d5 630 4 7208 J1 ) 82% 24 , A ME ATV T 3R B EoKF
¥ mreBRN LRSEE,

5.2 ZHIE AR KMEWRAZSAREN EHEREBXE EXRNEX S RERFEEEHE . R RNMNE
X =B ] i% 10053. 0 kg-hm 2 ALK B A =0 F1 80 84. 5% , T AR X F- 7= B H A | #E 5000 kg-hm > 72
AL AGKREDERAE =TI/ 41.5% , 5 J6IR/K A 7= 0TI/ 50% o W] 0L, B FORA =0 1 F & 28 R AR K o

5.3 1961 ~2007 4 47a P/ A 45 R R W, H E KP4 F W 106d, £ F B A RFUK RS2 E R
1840.03 MJ-m >~ d, FUR I fH N 2706. 89°C-d, E LW E HAERK R BFHNTE, MAT RN EHBEKER
356. 22mm , 4 R (6] 35 SR BEA R, BBk A JE 3 71. 9% , 4% + 38T B RSB0 e K 40 B s
26.424 kg-hm >mm ™", JZhFEE K 8. 04 ~37.46 kg-hm >mm ™' | AE R EEE k. FIITLER R, 4 F KK
BARXTN R K M B Sh MR R 2 T B FRGIRAK A =0 1 AR R R o

5.4 if8a HEKRAEFTHNTFHIKEKER 374. 95mm, /K431 R 2R Ky 79.93% , RAEE F K P st =& ¥E R
4166.66 kg-hm ™ eiR/K A =¥ J1 35188 9318. 25 kg-hm > B GIRAK 4 7= 0 J1 FF & BE S 47. 55% , BRI K
A3 FRCRAN 5 S FE K AR ISR 1 45.87% » FT L, B E KRBT KW R K.

5.5 WIREEREY AT HRKAX AR A FRIERE KB SR LB oK i R A — e R B L 24T 3 BH
b DX B F KA =0 7 M R R AR BE , 7K 43 R FRRCR R A R B E R A = R T B BJRE . A F 1%
KAV FORA =W N1 2 RRH, W IPRGUEEWE ERAEF=H 7 —EEREIE 7. S ENESFESER
IK A FI FARCR NG SRR T R B KA =W 11, Bk, AL HERE & S EY 4 K Z 5/ K E 4
TEIA B, 5T SR B K A R SR SRE # R — 3R, B 25 F =R Mt R B f, 2iEm
VEWI A 7= T A IR G IR K A P8 1 0 53— SR e — o RIS 3 ik ot - S8 50 R B0 LIk 2 it ok >
IK TR, BOASHBCR (R 35 B AR, 35 I8 38, 35K IERR A B 1R | LI K B KR ERE N SR G
—$FEREEREFEN, BEFRENEERR, WRR VAP RERBERHEAZIT

5.6 SUAERAARXGEEYEE ML, AR AR E G| #E DSSAT R, B2 F + I BIE E SR 5
P8 P AR B PR A 248 H RIS R PR T LS 5, i E O R UK LU REAE R ZEFVESFEE W
SEVER, B R AT 1Y B F R ——E S HE mBE R ML . B, D5 45 R AR Wb
BAEEIRAE = I AGIR/K A= F1 . S TFA 338 R Ve A 7=V 1 B Ae R 7 S L A RR R, & T
Bl PPN AR TF & MV 1 R 5%, 48 5 A2 7= S0 BRI 8 35 B I FF R A SR LA 3R R B A B A S
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