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Development of ultra-high-yield technology for a wheat-maize double cropping
system achieving a 2-ton annual grain yield per mu in the coastal plain of
Northern Shandong peninsula, China
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Abstract: The development of ultra-high-yield technology for a wheat-maize double cropping system targeting an annual grain
yield of 2 tons per mu in the coastal plain of northern Shandong Peninsula represents a significant agricultural initiative led by the
Crop Chemical Control Center of China Agricultural University and Laizhou Jinhai Seed Industry in Laizhou, Shandong province.
Through the careful selection of superior varieties, optimized planting densities, and integrated water and fertilizer management,
high grain yields and efficient cultivation of both wheat and maize have been achieved. In the 2023 growing season, the combined
yield of wheat and maize reached 31,323.90 kg hm* (2,088.26 kg mu'). Notably, the winter wheat crop—evaluated by experts
organized by the Ministry of Agriculture and Rural Affairs—set a new regional yield record for the Huang-Huai-Hai Plain, with
an actual yield of 13,213.35 kg hm ™ (880.89 kg mu™"). The variety Yannong 1212 exhibited a spike density of 692.0 spikes m >,
an average of 40.1 grains per spike, a thousand-grain weight of 52.55 g, single-plant yield of 4.74 g, harvest index of 0.56, and
water use efficiency (WUE) of 3.24 kg m™. For summer maize, the variety Zhongjinyu 2513 achieved a spike density of 9.1
spikes m 2, an average of 584.7 grains per spike, a thousand-grain weight of 379.31 g, single-plant yield of 206.25 g, harvest

ABIFSE Al ) 5 ORI H BE ) .

This study was supported by the Agricultural Science and Technology Major Project.

" i {5 fE# (Corresponding authors): Bt ¥ 4k, E-mail: duanlsh@cau.edu.cn; J&F %, E-mail: zhouyuyi@cau.edu.cn
[ 4: B #k (Contributed equally to this work)

FH—EHIR N MRTFIE, E-mail: BS20233010048@cau.edu.cn; #1E5, E-mail: xz2971@nyu.edu

Received (W H 1): 2024-12-19; Accepted (B3 H #): 2025-11-18; Published online (%% Hi it H #): 2025-11-24.
URL: https://link.cnki.net/urlid/11.1809.5.20251124.1112.004

This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).



632 &£ ¥

#

52 4%

index of 0.58, and WUE of 2.86 kg m™, with an actual yield of 18,110.55 kg hm™ (1,207.37 kg mu™"). In a 2024 repeated trial, the
total yield remained high at 30,997.00 kg hm™ (2065.13 kg mu ). This study summarizes the key management practices and main

agronomic indicators contributing to high-yield wheat-maize double cropping in northern Shandong, offering a valuable reference

for similar production systems in the region.

Keywords: wheat-maize annual double cropping; development of ultra-high-yield technology; Northern Shandong peninsula;

selective superior varieties; water and fertilizer integration
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Fig.1 Location of the Laizhou experiment site of China Agricultural University
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This map is based on the standard map downloaded from the National Platform for Common Geospatial Information Services with the ap-
proval number GS (2024) 0650, and the boundary of the base map is not modified.
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Fig.2 Mean temperature and precipitation during the wheat-maize growing seasons from 2022 to 2024
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Table 1 Precipitation during different growth stages of wheat and maize in the 2022-2024 growing seasons (mm)
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Crop Variety Year ing/jointing stage stage filling stage Maturation stage
/NFZE Wheat M4 1212 2022-2023 153.15 39.55 32.67 4945
Yannong 1212 2023-2024 157.61 42.43 80.41 62.68
oK Maize 14 E 2513 2023 161.58 92.22 25.20 2.82
Zhongjinyu 2513 2024 765.30 145.03 26.34 37.54
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Fig.3 Growth stages and field management practices of winter wheat in high-yielding fields
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Black arrows represent mechanical sowing and harvesting, blue arrows represent pest and disease control measures, green arrows represent
water and fertilizer management measures, and red arrows represent chemical regulation measures.
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Fig. 4 Growth stages and field management practices of summer maize in high-yielding fields
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Black arrows represent mechanical sowing and harvesting, blue arrows represent pest and disease control measures, green arrows represent
water and fertilizer management measures, and red arrows represent chemical regulation measures.
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Table 2 Field growth and development indicators of Yannong 1212 and Jimai 22
4y IR A i I TS £ A=Yk
Year Stage Variety Plant height (cm) Leaf area index Biomass (kg m?)
2022-2023 A Overwintering stage 4% 1212 Yannong 1212 10.59+0.83 a 0.77+0.28 a 0.04+0.01 a
VFZ 22 Jimai 22 8.79+0.64 b 0.69+0.31 a 0.03+0.01 b
P Jointing stage JH4¢ 1212 Yannong 1212 29.36+0.81 a 3.29+0.29 a 0.26+0.05 a
W2 22 Jimai 22 26.45+0.98 b 3.01+0.23 b 0.224+0.03 a
JF4E3 Flowering stage JH4% 1212 Yannong 1212 71.11+2.86 a 7.64+0.69 a 1.04£0.82 a
T4 22 Jimai 22 67.65+2.33 b 6.85+0.41 b 0.95+0.53 a
552U Maturation stage W% 1212 Yannong 1212 83.86+2.18 a 3.50£0.15a 2.06+0.31a
VFZ 22 Jimai 22 72.40+£2.08 b 3.22+0.57 a 1.87+0.27 a
2023-2024 4 Overwintering stage JH4% 1212 Yannong 1212 11.21£091 a 0.71£0.32 a 0.04+0.02 a
W2 22 Jimai 22 8.94+0.59 b 0.68+0.29 a 0.03+0.01 a
P15 Jointing stage JH4% 1212 Yannong 1212 30.29+1.84 a 2.96+0.21 a 0.36+0.07 a
Pr 3 22 Jimai 22 27.23+0.75b 2.83+0.26 a 0.29+0.06 b
FFAEIH Flowering stage JH4 1212 Yannong 1212 74.45+3.85 a 7.62+1.69 a 1.474£0.31 a
VFZ 22 Jimai 22 69.16£3.12 b 7.21+£0.33 a 1.13+0.23 b
SEAU Maturation stage 4% 1212 Yannong 1212 78.67+433 a 3.6140.74 a 2.1740.97 a
B 22 Jimai 22 74.13£3.41b 3.3440.51 a 1.93+0.51 a

AN FRR IR AE [F] G AR RN )R AN ) S 7E 0.05 K R 225 g 35 .

Different letters indicate significant differences at the 0.05 level among different varieties at the same stage within the same year.

22 BEXK

4 2513 7F 2023—2024 4 2 MK ZFERE
KEBIBRME 3 Fim. W TR, e
1E 2023 - 80.30 cm M4 & 268.33 cm, 2024 4N
1 96.10 cm 3K 2 282.90 cm, 0] 2024 4EA K3
TR, PR RS WA R = B T 2023 4F, I
PR BT IR B AR, 709k 6.78 F1 6.77, Z
JEAETE S WINE A T [(6.34 1 6.65), Z5EHI FFE
£ 4.08 Fl 4.12, FHHAE SR R 2OLA
BRI B AR g i, SRR R R, 2023 4FE Sk
0.61 kg m 2, 2024 4EWEAIK, 4 0.51 kg m >, EHEHRI,
AP K 3, 2023 4F3A %] 1.61 kg m 2, 2024 4E 0
W, N 231 kgm 2o w2, SRR A Y Ak
#)2.91 kgm >l 2.65 kg m 2, £ 2023 FE AW T
FREWAL T 2024 4F, H 2024 4Eh IR 2 P, Hh
T 2 SE B I A K R 5 50 h 1.84 kg m
1.81 kg m?, dRZEYIRAY 63.2%F1 68.3%, /R
b 2513 fE/E Y B Rig iR, H 2024
AR AR B

Mg R R B 958 K A B IEILANEE 3
JiR o FE 2023—2024 4F 2 MK TR, BREERT
2 58 B ) A8 A L3 51 CR 60.24~264.14 cm

(2023 4F)Fil 65.18~270.04 cm (2024 4F), #&AK(% T
4 E 2513, JUHORAESRCII(2EE 20.06~30.92 cm),
T AE KB5S o B TS BO7E il 10 3k 28] 0
{H(4.91 F15.26), AL T4 & 2513 19 6.78 F1 6.77,
F IR 2 A R A XA 55, I AR il e 1 A O
S 0 v T ARURE BICRNAIR, T BB ARV 2R 0 1 ) 5
ME,

YR DT, R 958 eI IR A Y RN
0.36 kg m > i1 0.40 kg m >, B EAE T4 E 2513 /Y
0.61 kg m > F10.51 kg m 2, =R, LY )k
F 1.39 kg m>F 1.63 kg m2, 3K T4 E 2513
(1.61 kg m> F1 2.31 kg m ), HZX 5224 Y0y
B 2.19kgm 2 M1 2.12 kg m %, X T4 E 2513 1
2.91 kg m > Fl12.65 kg m >, FKHEIRY)FFRHE T
55 o AR 2 o8 BN 0 AR W K A o
1.35kgm > Al 1.21 kg m >, (& AEY R 61.6%F
57.1%, W REE B S T4 E 2513 (63.2%
il 68.3%).

LT, hAE 2513 fEbkm . I R BOR
A R AE T AL T 2 b A PR A B ER 958,
JCIHRAES T IR A L b % w1 R B
BRI 2 52 B AR i R - AT B R R



638 £ ¥ % # %52 4%

SHE N i X 224 1y A 7 78 TR TR A B T A AE 55 M R
JBCRARIE, TR TR BSORT K s A A%, 38R AR £
KA TS AN AR A TR . T ZEVE S A K R I,
TEM K AR, 3 KA B = s 4ifk, of i
M TR A K R B R KO, ARIEST, &
FE 4 F W HEE R 1031 m® hm 2, EE/KR)
FHZCR YR 4.12 kg m™ 1 4.09 kg m . ZUIE it A
BEIK, R 200 kg hm 2, ELjita AE 38 % )= BR 1 1 54
WA Ko B, Bz RIEAR AR T, SRR K

Rx3 PEE2513 5B 98 WHEE KL BRI

JE RN AN R, ATTBR S T AR AL T . B
JE B it ] 2 AR P ARV I, WA 4 AR T &
45 kg hm >, FELd#E R I A B AE bR v . SRR
Ht A R (AR 75 kg hm?), HEVDE
WIRE I AE, S EORFEAE B R W E FR LA L,
S T AR RER T R . AEAE A KR O T,
AP BN A R, A A 0 0 R R
i, SAEAEY) S A2 ER L e B E R AR KON e A )
(IREIR, HE—2B 29 T B FOKR I 7= AL T

Table 3 Field growth and development indicators of Zhongjinyu 2513 and Zhengdan 958

A0y iNgeE] i PR AT AR R Y
Year Stage Variety Plant height (cm) Leaf area index Biomass (kg m?)
2023 # Jointing stage 14 2513 Zhongjinyu 2513 80.30+£2.61 a 5.05+£037a 0.61£0.07a
#524. 958 Zhengdan 958 60.24+£11.28b 3.63+0.14b 036+0.02b
HiER Tasseling stage H4: K 2513 Zhongjinyu 2513 259.89+342a 6.78+0.29 a 1.07+0.11a
#5958 Zhengdan 958 255.04+15.76 a 491+021b 0.84+0.06 b
HEAZIY Grain filling stage  FF4xE 2513 Zhongjinyu 2513 268.89 £8.10 a 6.34+023a 1.61+0.15a
FBEL 958 Zhengdan 958 263.45+9.54a 412+0.36b 139+035a
S Maturation stage rf14: E 2513 Zhongjinyu 2513 268.33+£6.52a 4.08+0.39a 291+0.29a
¥R 84 958 Zhengdan 958 264.14+13.74 a 3.17+037b 2.19+0.08 b
2024 A7 Jointing stage m14: 3 2513 Zhongjinyu 2513 96.10+£0.80 a 4.73+£096a 0.51+0.09 a
#5958 Zhengdan 958 65.18 £ 14.87b 412+051a 0.40+0.06 b
HilHEH] Tasseling stage m14: T 2513 Zhongjinyu 2513 272.20+0.09 a 6.77+031a 0.84+0.11a
FBEL 958 Zhengdan 958 263.82+11.46b 526+0.16b 0.91+0.05b
HEH Y Grain filling stage 14 & 2513 Zhongjinyu 2513 283.10£10.62 a 6.65+0.44a 231+0.19a
¥R 958 Zhengdan 958 271.12+10.72b 454+044b 1.63£0.16a
S Maturation stage 114 % 2513 Zhongjinyu 2513 282.90+5.74 a 4.12+032a 265+030a
#5958 Zhengdan 958 270.04+10.02 b 3.14+0.68b 2.12+0.14b

AN FRERARAE R — AR AR R IR AN R s A 0.05 K B2 8%

Different letters indicate significant differences at the 0.05 level among different varieties at the same stage within the same year.

23 MNE-FEKRBAEFEREMBESER

1 2022—2024 4F 2 A=K ZErp ) 7 U FP A Y
JAAE 1212 5 4 e PR G TF 22 22 787 0 A
LRI BEETGE 4. AR 1212 7647 m R
T O 28 U542 22, 2022—2023 4E &35 H
692 1 m 21507 F m % 2023—2024 4E53 5N 753
B om? A 511 BE m?, o PR AR R R
1) A B g R B R A RO R ORI T, AR
1212 78 2 AR Z 00 51k 40.1 KA 40.0 %r, 48T
63 22 1 36.1 KL 37.4 %r, FKIE PR B A e
P HEFFRLIE By T B A R . TR E T, A
1212 7E 2022—2023 4EF1 2023—2024 4F 453 5155
47.55 g f145.00 g, P2 22 WK, 7500 34.55 ¢

13512 g, ULEH ™ HAR B BRAS A A T 42 o AF
RS EFY A R R ) . AR R A N AR
FERE N E AR bR, e HAE R 1212 7
2022—2023 4EF1 2023—2024 AEY SRR 010k
4.44 ¢ F1 456 g, MYHAR P RAEIITEE 22 h
3.98 g Fl14.01 g, #E— 2505 ™ H A& BB &
e B AR BEAE . WORAE BT TH, AR 1212
1E 2022—2023 4EF1 2023—2024 4E435 K 0.56 F1
0.53, W& T34 22 19 0.51 1 0.50, 2 W] 7=k 3%
ZAF T B A W T K H B e A R AR, R T
WA . e, Mk 1212 7E 2022—2023 4EAi
2023—2024 ARS8 Hl kB 15,342.73 kg
hm ? (Y74 1022.85 kg mu ")l 15,760.47 kg hm ™ (7
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£ 1050.70 kg mu"), 43 FIFEE 22 (1 7353.00 kg
hm > (14 490.20 kg mu ")Fl 7804.56 kg hm* (J1&
520.30 kg mu ") [RIE, PRI S B AR 22
S fAe 1212 7E 2 NMERK RSB 850 R
13,213.35 kg hm* (#7 4 880.89 kg mu ")#l 13,554.00
kg hm? (& 903.60 kg mu), & T3 22 1
6843.12 kg hm > (Y74 456.21 kg mu ")Fll 7534.22 kg
hm™? (14 502.28 kg mu™"), 75 J5F FH R )7 1
(F 5), M4 1212 BACRAE = J1 0 56.75 kg kg ' A
58.30 kg kg, AKAPFIHRFER 3.24 kg m” Fl 2.87
kgm o X5 RFRW, e A B A B
Ay AA WEEN, AR S A
B BRI R EOM S 0y ToRCEE, AT 54 T
TR EKOR

TEE KRR, &~ HAER 4 E 2513
58 A PR A A B 958 TR P A R R i 22
SR B R R B R K R,
4K 2513 By SN T B B BG4 TR L 958,
2022—2023 4EZF 435010 9.1 B m 2 Al 7.0 F m 2,
2023—2024 4E 435 9.1 B m 2 6.1 i m?,
Fe Wy 7 HH A4S A 7R 38 hn A5 T AR AR Ry T B
A HREO T, 4T 2513 78 2 MEK S
TR F] 584.7 Ki N 586.4 ki, 1 ASEA 958 MIELAIK, 2 4~
K Z 43001 581.0 KL 552.0 KL, Sow AR g
BEACHE PRAIEATROE BB LR EH . TR Jr
i, 4 E 2513 78 2022—2023 4EH1 2023—2024 4F
39k 379.31 g F1329.40 g, T ASEA 958 f°k 331.20
g F1317.10 g, FRWI ™ He B 48 UG B T 42 M kPR 72
SRR ARG R FAR R T EOR A AR R P
M, T4 E 2513 £F 2022—2023 4E I 2023—2024 4F
H B 5 43 0 Dl 206.25 g F1 193.20 g, AR HR 958
M2k 192.40 g F1175.01 g, 1B i 7= Ak 548 e XoF PRk
P IE R B AR . WOREE BT |, A R
2513 7E 2022—2023 4E 4 0.58, 2023—2024 4F U & 47
TR, M 0.53, MiFREL 958 7F 2 A K B AE K
S 0.53 F10.51, Uil E - AR A TR AR $EAT R
AR R07 A R — @ e, 7eBie ™ &5, ha
E 2513 7F 2022—2023 4EF1 2023—2024 4E 4351 ik 5]
23,209.80 kg hm™* (#I & 1547.33 kg mu') fil
20,214.44 kg hm?> (Y74 1347.63 kg mu™"), TijkBL
958 =23 15,662.68 kg hm™? (F14 1044.18
kg mu )1 12,212.04 kg hm? (74 814.14 kg mu ).
SEBRI P G5 RS MR e AT, e 2513 78

2 AR Z LR 2 ) 18,110.55 kg hm ™ (3
4 120737 kg mu )l 17,423.00 kg hm? (Ir &
1161.53 kg mu™), %25 TH8 5 958 f) 12,043.17 kg
hm? (F1 4 802.88 kg mu )il 8932.41 kg hm > (1
595.49 kg mu'), WEEAFEEZENHFEREHE, H
2023—2024 AFRE YA e BRI ROR, &
W H A A A AR ™ B AR 1 T A A — o SR PR
P AEGIEAHRCR DT HI(R 5), e E 2513 AL
A== 714 54.90 kg kg ' F1 52.80 kg kg™, 7K43H
BRI A 1553 2.86 kg m > Fl 2.17 kg m™>, AT
T, AR A TR R Oy A B
e, F R T = 0 BUAEE L BRSO TR, JF
T A 32 v WS AR A Bl T 2 A i kR R AL, dE
—BFF T e R T LA

INEE - E KRR MBI L, NERIR 1212
FE 7 AR IR R g . Rk . T Ro s A
W E AT Y A PR T 22, RS H
EHIX /N PP P A W AR R E T . oK R,
M4 2513 AR, ORI BOM TR 34 i T 24 sk
AR RSB 958, b HR ZE RO TR Y
PEFAI ), (A e 7 B a /o T2 MR o Rk 3 45
o MHILZTE, b 7 BAR g /N2 F K S AP TE
PR AN R BRI R, R R AR
B, BORLE DL B TR T, BRI T R 2
Fho HIAT UL, PRARARIE B B i, NG B AT . A0
AR E A B RN 38 iR R B SR R 5, Tk — 20 4R
PARANY | 5 N SR DATIR Vi s S s
3 g

TE20234F B IR i P B h, AR /N A - oK
JEAE 7= B ORI SR W2 MR, I LA 2024 4F )
SR e B KA SRR B2 L, R UE T
AU 7B Y AT A B R AR E T

MNE AR AR, & AR A A 1212
TEA AT R E R S 54K, LH
TETF 6 1910 52 21 56 06 4 545 v 0% b T AL B0 A
Y, XA I B T AL B AR S
JE MR A AR I AT, A R A S A
HNEZK A& B RE 5 P T 43 BE LIS R S AR MR PLI BE T 4K
I R TR ) A A S s i R E
MYCAAER, NIa IFERIE & B e at . i T IF7E
2 HE S T AR B 2K T R K, e AT
TEER G WIr 2t BRI 2 T W L, IR A 8% ik
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Table 5 Water use efficiency and partial factor productivity of nitrogen fertilizer in wheat and maize

N A SlNEE R JEE Y ANFI 7 322 A = >
i I - AR MR R RSk
Year Management mode Variet Water use efficiency Irrigation water use Partial factor productivity of
& ¥ (kg m) efficiency (kg m>) nitrogen fertilizer (kg kg™)
2022-2023  ErEakks JHA¢ 1212 Yannong 1212 3.24 8.26 56.75
High-yield N B
cultivation 14 % 2513 Zhongjinyu 2513 2.86 4.53 54.90
2023-2024 & 4 1212 Yannong 1212 2.87 8.47 58.30
High-yield N B
cultivation 14 % 2513 Zhongjinyu 2513 2.17 4.36 52.80
2022-2023 YR B 22 Jimai 22 1.59 3.74 26.73
Local conventional
practices #0958 Zhengdan 958 2.82 6.11 50.18
2023-2024 YR V2 22 Jimai 22 1.52 4.12 29.43
Local conventional
practices #5958 Zhengdan 958 1.49 4.53 37.22

APRL RO OB R, R PR A B A2
221E Hif U8 B X R, IR IB A2, S
JEHDEEE R AR K = ),
TR I3 i R AT BN FE 00 KA

R A R HES KRR A i BER
W 2513 E R BT, BRI IRt %
TS B A P e R A, ol S0 A A Y o v
TRECR I B, Sl T EEEDLA R RS R
WT B R kR, K HRE B LT
TR A R, ANRERE % E SR U R AE R AR 2%,
b R DR THE AR AR AR R R 2 i B FR i o i,
FORTE A T B BB 1 RAF A9 <% B, 3K
795 I b A S O AR ML Z R,
Hb A P A TS RS B9 S8 T it A 5 HE AN S A 4
JE BB IR A, SO D™ 55805 LA K
KBRS I SR AR, FPRE S T
R ME LA 2 SR PR B . A, B 1A A ] 45
VE55 99 BUE B IR T B 3 R B A O R 7 KUK,
PEMT AN T4 b= ikl 824

TE BRI AR 7 1, o 7 1 10 i RS AT
AE . FEBES A TB, WESRR TR A" T R
PR FHRR, BRI 1w 4 AR ™ 5 T
BUPES, IR 1 23 B B I 58 20 A it A S s 7
FETH BRI AT I BORCR o W TR P, AL
ERI IR A8 BHLAE I 8] AR AT AN Al o e
AL T4 R A e A 2 S O R AE S A B S 30 B R
AN A6 ) T TR YR K b BR A T AR IS
WA AN, R AR AR A P R T
REMH Mtz R B EN, SEEDEARURS

9o HL S TR A AT AN A o A5 REFE S R 2 ThT adE—
5 ATKRE—RAEFA | Ism LA A 45 P 55 H [a]
R TR, R T 2 R A X R A 1 [
13 P A T e A 7 o R A e R R AR

AT 5T 4 A /N2 - T K ] AR 1 IR R AR A
FAE 52 U 5 7 (1 RT3 Ao A AV T O s o 2 4
FHTWUE., 5@ P H L, &= H/NE 2 WUE
FNEWE /K 43 F) FH S8R (irrigation water use efficiency,
IWUE)7E2022—20244E 43 W48 5 121%F1106% . L4
JEAEVE K HEIA 560 mm, {FLIE i 7K AERE A5 G v 8 45 A
AEFTACRERHR, w2 R IWUER %
GiAe P HET29.80%~48.36% LA/INEEZE MBI, HES7 T
KHEWE K AT 7= H18.26~8.47 kghfki, MM T45 4%
9 1.9 (2 5) o 3X A3 38 5 A (o A5 76 AH [ B i TE RS
AW IR AL G A 77 T 45%~50% HIVE IR K i
BRI AT A 3 W] 45 = 5 H bk, X F EKZEM S, IWUER
o E R SR T T = iy, IR U i
SR IX B K ZE A0 AR Y, ROk (69 H ) H il il
By Bt TR, e v R R s AR . S A
PO, ARDESE OB K R, E A T
I ) Can S B A= T RS /K ) R 2 () A5 B (L G
FRAR . GRS ), A BEAE K i RO MK, M
K B A R TG ARKR IR S o AR 4 9 2,
AR I AL T LU AR I I - T K e AR X (R <
5 m), HAE¥E/KE600 mm, H. #5811 2 8 Ak
PERE KU SR R IR SE A o AR 2 A 2 B B o T Tk
JE M KB Z SR Ak KU DX, )T R A A
JRURSE o PR M7 PR B R 1 8 4 5 R i K AR 25 1 B WL
HHPRT, AR m = BRI A T 1 8 oK -H 3 [
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ek, AR —E R R A BR

BRI, NS ERMRERIMEN, &>
B RS 0 2 AR T B 1 AR i, HOCHRE T
ST R A L IV SR R A B B
(CInFEE . UBEES S ik )5 o B (AR RLHE SR . R
RS TYRMR), X YRS, &g
5 6 v 7 R R R (o s 1 3 5 Y I v K I A
PO E B RS HE R, IRk e PE TSR 1
iS5 G A A 20, AT e B SRl & A 46N
S 22 A 22 1

202345 4x [E /N F7 o 7= 40 si 28 B0 BH LB i
2057 413,375.50 kg hm 2P FEARBFST B/ NAE B s
1.2%; 20204F R A e S D7 & 4 01 F 7 R oK
24,948.75 kg hm > (7 41663.25 kg mu )= 420 5%,
FEABFIE 0 B R A= 1537.8%, EXREFH H160 d,
FEARTFFE ) B A B £41.6%, ToieR/NERE K,
ARHIGE AR T 42 Y e = 4 SR A — R B 221,
2200 B FORR = 22 R R, IEW A FORK
1A= WG = i R TR SR AR Y . (AR
AR R b N TR AR R 1A $31,323.90
kg hm {5 B JEH EEAY R L AR R/
A7 - T K JEAE SRR AR AL X 5 EE AR L,
T S S A 1R R T 204 e B S VR S - b B R R
FHOBORL S . 500 H BB ST, 8 i A R B
AN BFH, S B/INZE R R OK B 7= i R, PR AR
B A B b R 22 R, DA Tl A N ROBE AR
MY EEATT K . [FIEE, e P B I H i R4k 3 0l
PR TR RS AR A S BB R L
P AR A PR ROR, FRARAE P2 AR, SR R ok S
WAETEM LRI . Bk, /32 TR R AR & 7= A1)
I H AL TR 2 40 TR 3 Al BAT
1k, PR AT 2T KR . L S R PR A E A,

JUE AT LA I IR T /N - K AR
PR IR o 7 AR i T A T e S R e ok, (AR
I A, AR T B A TR A A B SR BR T i
PIRTHE A B, IZBR — A R A -
PRI R . BT, AN ORI A A R E I
iK% 5600 m® hm?, ZAEB AR HIFEL 232.5 kg
hm 2 F1 330.0 kg hm >, 3XXFHE4r . KR, AERI SR
PRI A BR B R, XA B gl A e R
B INBIAS P AT REA 2 T8 T o R, A X K ¢
VR ELAT i FEAR I o A6 S LU AR TR e,
Hi R K B IRAR O a3 S B AR Y e TR

B T4 SR, 7R AP AL D5 VR 2K SRR B Y M
DX, Qb ey ) TR S AOME LACR B, T AR T RE AR
DK BT o, H Tk LI w A AR
RS o AL, A B 1 1 a2 BR T 25 i prdy 7K B¢
BURBRES o P, IREORIR R B RIIB 4T MO T %
JEE A 0 ALAE BRI B B . fldn, KR — 1A
k. GPS Ml ARG AR FR . AL KB LA B A AR
AT R O R A, R R R A R AR
AR BKF- o 28 ERTIR, 08 i RO
R RHE 0 2 AR 2605 (1) K BEIRAR R i
P AR R i 5 g B R O 5 35 | K B4 T g
MUHLIX; (2) &M TS T A e AT EL
REEABNRRIERY) | A A VRS HT RS Rk,
(3) FEBTARNMSS: T ZR AR AR F A 1 7
FEMERCERIIFIE T, FIRSTUCHE R BB RS
o O ST 1 D VAP B L N S e A R B A )
GHIREIN . 2 TEACT- MIE AR, AR R
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