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BlEBE R A HEMFITAN, FIET 211135)

O IR EAC X R A B HE HLARE 23 AR R, ARFEIREE T 1982 AFAY H R SR AR 55+ K W1 O35, RGeS T 2003
(BT 22 )5 2022 (R 41 4F)3 PRI O NE — N -FoREeAE . /NEE / FORIEIE . FORIEME) T, 8 At iAb 3 (CK
AHEAE; N: Bti%AE; NP. ZBEAE; NPK: ZBEAIAE; M. S AL ; MN: AHUE+EIE; MNP: AAUE+E#BIE; MNPK. A
HLAE+AEBE AL )X 0 ~ 200 om FITH +-3EE HLAR & & R AG R IIEE M . 25 R3E . OEAnE B 25 g Hlakis &, & 2R
J¥4 MNP, MNPK >M, MN >N, CK>NP, NPK, HH, CK 5 N 4B HEAYIRES BIFLE T, 1 M ACH A YLk
%, MNPK e ita s i 5 mi o @+ 566 PUBRTE 1 4310 5 0 38 40 R APAE , B2 (0 ~ 20 om) H 58 PLER & 18 5 i 12 55 =i (2003 4R35
} 9.67 ~ 16.15 g/kg Fl 28.7 ~ 45.5 t/hm®; 2022 44351 10.47 ~ 15.70 g/kg F1 29.5 ~ 44.3 t/hm?), BT 2GS, @ik
JEJRERRAHER, NE-FARBEARR T, AYUEBRETERIL 38.6%, PAMRE=RAYIRIEAER N 1322 ke/t; 1Mi/hE / EXKE
1. ERIEE T OREAERIER 24.7%, BIHFERISEE 156.6 kg/t, RUWEVIRL B MM A—FHETA, 25 1, AHIICHLRCHE AT P
RIS R, & T R X iU T Re AL SR B RE D R T ISR s b, BBV B 4 X SEA T /N — TR AR AR il
FESR T I TIRE . TFST 45 SR 0 DXl e AN B AR 4R L T SRR
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Effects of Long-term Fertilization on Organic Carbon Content and Carbon Storage in

Irrigated Desert Soil

ZHANG Jianwen', DU Jian', SUN Jianhao?, WU Haiyan', SUN Ningke', SUO Dongrang', ZHAO Xiaoning®, XU Yi*, XIA Longlong’,
MA Yuging®, ZHANG Sheng®"

(1 Zhangye Academy of Agricultural Sciences, Zhangye, Gansu 734000, China; 2 Institute of Soil, Fertilizer and Water-saving
Agriculture, Gansu Academy of Agricultural Sciences, Lanzhou 730070, China; 3 School of Biological Science & Engineering,
Shaanxi University of Technology, Hanzhong, Shaanxi 723000, China; 4 College of Agronomy and Biotechnology, China
Agricultural University, Beijing 100193, China; 5 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil
Science, Chinese Academy of Sciences, Nanjing 211135, China)

Abstract: To elucidate the spatiotemporal evolution of soil organic carbon (SOC) in irrigation desert soil under long-term
fertilization, this study utilized a long-term field experiment established in 1982 in Zhangye, Gansu Province. The regulatory
effects of eight fertilization treatments (CK: no fertilization; N: nitrogen; NP: nitrogen + phosphorus; NPK: nitrogen +
phosphorus + potassium; M: manure; MN: manure + nitrogen; MNP: manure + nitrogen + phosphorus; MNPK: manure +
nitrogen + phosphorus + potassium) on SOC content and storage across the 0-200 cm soil profiles under three cropping systems
(wheat-wheat-maize rotation, wheat/maize intercropping, and maize monoculture) were systematically analyzed during two
sampling periods (2003: after 22 years; 2022: after 41 years). The results showed that: 1) Fertilization regimes significantly
influenced SOC accumulation efficiency, with SOC content ranked as MNP, MNPK>M, MN>N, CK>NP, NPK. SOC in CK and N
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declined continuously, while M markedly enhanced SOC, with MNPK showing the greatest increase. 2) SOC exhibited distinct
vertical stratification, with topsoil (0-20 cm) showing the highest SOC content and storage (2003: 9.67-16.15 g/kg, 28.7-45.5
t/hm?; 2022: 10.47-15.70 g/kg, 29.5-44.3 t/hm?), decreasing exponentially with depth. 3)Cropping systems modulated carbon use
efficiency. Organic manure application achieved a carbon sequestration rate of 38.6% with 132.2 kg organic carbon consumed per
ton of grain yield under wheat rotation, whereas the carbon sequestration rate decreased to 24.7% and the carbon consumption
increased to 156.6 kg/t under maize intercropping/monoculture, highlighting the role of crop configuration in balancing carbon
input and sequestration. In conclusion, organic-inorganic combined fertilization synergistically enhances topsoil carbon capacity
and subsoil carbon stability, serving as a core strategy for optimizing carbon sequestration and grain productivity in arid
irrigation-silted soils. In addition, it is recommended to implement a wheat maize rotation system in irrigated desert soil areas to

enhance soil carbon sequestration function. These findings provide critical scientific insights for designing regional agricultural

carbon neutrality pathways.

Key words: Long term fertilization; Irrigated desert soil; Organic carbon; Organic carbon storage; Soil profile
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mm, FEEPTET—10 A, FHZEKE 2345 mm,
PR WO BARIES L | b, JE TR RAEA
Ft o IRIEHT(1982 4E)0 ~ 20 cm #f)Z - IEFEA T,
Motk AHLE 20.80 g/kg, % 0.76 glkg, 4# 0.82
g/kg, BH#A 28.10 mg/kg, FRCHE 21.70 mg/kg, #
AR 99.10 mg/kg.
1.2 RIgit

KRBT, A3k ATt A HLAE Rt T A AL
B, EIARBEOME . B, FRIERC A, Tk 8 AMiEAE
b : DAL (CK) ; @ Fu it ZUAE(N) ; @& AL (NP);
@FEBEAENPK); OAHIEM); ©F P+ ZE
(MN); @A VUL + A BEIEMNP); @A HLAE 4+ & i
BIAE(MNPK)., /MXIFL 33.3 m?, #AE 3 W, 7EH[HE
VAL, ST I, BENLHES, IXIRISA K
IR M R K R
1.3 JKPEEIE
131 A REPEEHIRE, i N BhEN
120 ~ 180 kg/hm?, E K4 240 ~ 360 kg/hm*; AL AN
BAEHE N @ P,Os © K,0=1:0.5: 0.5 i/, Bie
I B RR A B R A, BPIE I AREREN s A HLIE A
RF, WM& 7.5 ~ 15 thm?, AHEE SRS
30.52 g/kg, DAV 18.4 gkg, 2Wf3.33 gkg, &
BR11.34 g/kg, FMEEEM 30% Hjfi; 40% HTE
KR WA, 30% FE KRN B e,
AHUIE . BEAE . BP0 0 i .
132 M CRAJUKIEBMER T, N AE BIE
K3~4), EAREFTMHAKS~61K.
1.4 HEZEE

FRE S E . VR R L R R DA B A P
Yl AR PR R R R AR R EE . 1982—
2006 4R/ NE—/NE-FOKRERAER], —4F—1F; 2007—
2015 4ERH/NE / EAKAH, —4FEPifE; 2016—2022
AR B R ERAE LA R R 5 2 R A AR
P —3, BRIERE S R EA AR KRS, NET
FAER) 3 A AR, &R 300 kg/hm?; TR T4
RN 4 A PR N AR R, %R 75 000 BR/hm?,
1.5 HmRESWEFE

T HERE S TSGR “S” T2 ATCRAE, Sl
0~20.,20 ~40.40 ~ 60,60 ~ 80,80 ~ 100,100 ~ 150,
150 ~ 200 em -8R, IREGHS], WAL 5 #1 T
- PR AR R I 5 o A LR R PV A R T K TR
B AN N AT R A  vRI aE s RIEA EER IR )
BE, BARDT RS SCER[19].

A LA S(t/hm*)=10xDxBCxOC

K. D N HEERE(@m); BC N HIERE(g/em’);
OC S AIA] £ )2 1 e HLh & i (g/kg)

AP A P(%)=(Sm—S0)/0x100
e Sy Mt AT HLAE AL B A AT BLBR A% i (/hm?) 5 S,
ANt A B AL B A HLEK if 5 (Vhm®) s O, A HLIK
MBAE (hm?),

Az P PR B T FE A AILBR S B (kg/t)=(F A BBk
o [E A  )it A LR A ) A 7 )

A B 7 i T FERR S B (kg/t)=(HR A Gk [
FERRE)/ Tt HUIE A= ANt HLAE =)
1.6 HESZITHH

K Excel 2016 XA TALHE, 12 SPSS 27.0
G AT IT 2250 T(LSD 1), AbBE 2 ] il B 3544
Mr#h o P<0.05 7KF, N F Origin 2024 SRR

2 HEREHW
21 KEHAAEEREAXNHELTEGNRSEN

A

1R A B B E Y T34 7 4, vl
DL Hh A5 it A A RS — B B A 7= KO LA — B BE
PEE T 0.6% ~ 82.4%, it (YE INT - 3EA HLAR % i
BIRFFEM . AHtiAa PR R LAE & 7= 41 & (NP, NPK)
AbFE 2003 AEBEZE A HLEK LRI 4E(12.05 g/kg) P
BT 15.4%; 2022 FF AR FRE T 11.04%.
PN I N Rl R BRI A 25 5%, (HE4E 40 4R4F
bl 0.28%. i K I Bt AU AL B AR XA 7 ik A
R TR, (HRSETHFE A PRI, AHLIES
PR RE L & it FH A e i (MNP, MNPKO)AbHE, 158
A HLEK 2003 4F LW IRAE-F- 24550 31.16%,2022 4F L
HIURAET- 3N T 29.80%, HEHEEE0EA T MR
1.36%). e B3 it A7 HLAL Rt A A HLaR 3 & 1
B PR &5, BT = 0 A BILBR I T FE

AR FERIHFZ (0 ~ 20 cm) A HLRR &
WAEREES, NE2TUEH, CK, N, NP fl
NPK A2 + 54 HLa AW . 5105017 (12.05 g/ke)
L, RIGEE 22 4F(2003 4F)CK HI N 4b B+ AT HL
WP AR, 2R AR, ARER —2.8% F10.9%;
NP FIl NPK AR IR, 43900 11.0% Fl 15.7%.
STt AT AL AL 3 -+ AT LR S B i A R B, ANt
Bt i E A [R], MNP T MNPK &b 35+ 384 HLAR &
RN, IR T 28.3% ~ 34.2%; M
I MN AbEESEIRAR T, HORIS AT R 5.6% ~ 6.0%.
REGE 41 42022 ), 5 1982 4EAHEL, CK AbEEAE
2 A AR & TR 10.0%, 4ERIE 0.24%, [
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2003 4E[EME T 7.4%; N AMHEE 1982 4FREAE 11.3%,

IR 0.67%, E 2003 4EFEAK 12.8%; NP A1 NPK
AhEE +HEA PSRRI T RE B 1982 AERFAIG
8.9% FIl 13.1%. 455K, KA AL AL AL Hi

A LB o U7 ARAS, R Zhang 4F!M
WA e — 2. BEWITERERE £ Al B e VR
pei, (A FE— T A LA o A it T s ]
K, AL TR AT R

£1 KMECRBTEIN RN (kg/hm?)
Table 1 Crop yields at different stages of long-term positioning experiment
A Tt i 2 CK N NP NPK M MN MNP  MNPK
1982—2003 INE N T K 3316 4396 6881 7462 5501 7344 7997 8028
2004—2022 INEE-INFE-FEAK 2052 2102 8015 8428 5993 8422 9469 9993
U\ IEF i 3332 4330 13360 14704 7847 13162 15151 15979
e EK 3981 7953 13599 13490 8000 13095 14530 14004
RECT 3335 5166 12549 13253 7589 12350 13997 14323
2004—2022 4F [t 1982—2003 4FH4 15 (%) 0.6 17.5 82.4 776 379 682 75.0 78.4
x 2 AEEELERETRENKRS 2k
Table 2  Soil organic carbon contents in profiles under long-term different fertilization treatments
Ay Ab PR + BRI (cm)
0~20 20 ~ 40 40 ~ 60 60 ~ 80 80 ~ 100 100 ~ 150 150 ~ 200
2003 CK 11.71 def 9.45 ab 9.24 a 9.94 a 7.49 ab 593 a 5.28 abed
N 12.16 de 8.88 abc 9.04 ab 8.92 abc 6.96 be 6.14 a 4.83 bed
NP 10.73 ef 7.57 cd 7.49 be 6.67 fg 5.56 de 4.79 ab 4.38d
NPK 9.67 f 6.89 d 693 ¢ 632¢g 5.10e 5.26 ab 5.19 abed
M 12.73 cde 8.55 abed 7.67 abc 7.91 cdef 8.00 a 5.59 ab 5.71 abed
MN 12.77 cde 10.02 a 7.82 abc 8.43 bede 7.41 ab 597a 5.48 abed
MNP 15.46 ab 9.78 ab 8.80 ab 9.33 ab 823 a 585a 4.95 abed
MNPK 16.15a 9.13 abc 8.39 abc 8.68 abced 7.90 ab 6.38 a 4.91 abed
2022 CK 10.84 ef 8.08 bed 8.11 abc 7.22 efg 6.00 de 594 a 5.25 abed
N 10.69 ef 8.15 bed 7.83 abc 7.14 efg 6.24 cd 5.41 ab 4.56 cd
NP 10.98 ef 8.66 abc 8.04 abc 7.26 efg 5.80 de 5.29 ab 5.05 abed
NPK 10.47 ef 8.22 bed 8.16 abc 7.12 efg 6.28 cd 4.04 b 5.13 abed
M 14.73 abc 9.69 ab 8.32 abc 7.38 defg 7.79 ab 6.44 a 6.58 ab
MN 13.55 bed 1035a 8.65 ab 7.67 cdefg 8.08 a 5.53 ab 5.74 abed
MNP 15.58 ab 9.25 abc 8.61 ab 8.04 bedef 7.59 ab 6.18 a 6.70 a
MNPK 15.70 ab 10.18 a 8.85ab 8.00 bedef 7.42 ab 590a 6.38 abc

T SRR/ NG 5 B ] 2 7R b B8] 22 53 ik 25 (P<0.05).

Bt A B R4 & A MLk & R A RER TR
5522 42003 AR )HEZ A LK S K/ A
MNPK ., MNP>MN, M>N, CK>NP, NPK; % 41
4£(2022 4F)l MNPK., MNP>M, MN>NP, CK.
N>NPK., 5 LA, PIARINE 45 MNPK . MNP
AbBE AR HLRFE 5 32.0% ~ 44.7%; MN., M Ab3E
PEi 8.6% ~29.7%, H2ER W3, NPK. NP AbHE
i 1.2% ~ 13.2%; N AEFEAMIRRE R —1.5% ~ 3.8%.

o, Bt A ML AL R F it AL A AL 2 . DA it AT
AbFEXT A AU 52 3B, EVEILER + |, K
IATEACVE D A 2 B, ARFEIREE D, RIEA L
BRI R . MHIIARTE 12.05 g/kg FRERIEE 41 4F
%) 10.84 g/kg, TFET 10.0%; FLIEZH &K 36 At
OIS, 41 T 8.9% ~ 13.1%, fuitih
PIZE AN A VUIE S F T2 1 R L
Wi, ESE 22 AEIIRIA 28.3% ~ 34.2%, 4L 41
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AF 5 HERE B TE 25.0% ~ 30.3%, H- 5 HAbAL B B
B3, WA T 37.1% ~ 50.0%, &5 E 4
A
22 KHARBEEAXMLEIEEIRIEN

A

MFE2FH Y 0 ~ 200 ecm AN [A] + )2 350G LAk &
HOMIRBUCRE , BT MR R, LA Pk
R T PR AN R AN F B 22 5 XA 25
FEREZE L HERIAAR A B, W EAR e FIRAR] 20 ~
100 cm +/&, I H MNPK, MNP>MN, M>N,
CK>NP., NPK (% . iRIES 22 4F(2003 4E) A HLIE
X B2 A MR S BN 12.73 ~ 16.15 g/kg, fLARIX
9 9.67 ~ 12.16 g/kg; [Rl—ALBLAYHEZA UK & B
i, BEE LR MBEA LS YRR T, #2S
Fopth A AT LK & 22 5 8 i E 7K P, 20 ~ 40 em
AR APUE XA PR & 50 8.55 ~ 10.02 g/kg, 1k
AEIX A 6.89 ~ 8.88 g/kg, HHHEDITHET 21.5% ~
43.5% F119.3% ~ 32.2%; 40 ~ 80 cm .[» +ZAHLAE
KAWL SN 7.67 ~ 9.33 gkg, LIEX N 632 ~
9.04 g/kg, B TAUEZE, (H2ZEH AR E.3 ;80 ~ 100 cm
T EAEWRE RSN L LE, 2R A¥ME; 100 ~
200 cm JiE 2 Z AR mAR /N, ALK S
AL, M 4.38~6.38 glkg, FALHE] | JZ KA TCHE
290, HHEHZ WA T 48.3% ~ 69.6%, H 5 40 ~
100 cm £+ 247 I 25 5 58 41 4F(2022 4F)
R A WU G 55 22 AEFEAR—5, hTiX—
ik B A R T A 8 7 FORAE Y, = e iy — B B
W 2 £, HHEAPUBRA T MR, 55 22 ER

FEARXTHRET (045 /N T AR b R ) 1 22 5 A ALAE X
AR X B2 A AL & B4 51 13.55 ~ 15.70 g/kg Fil
10.47 ~ 10.98 g/kg, A HELBER FILALLLEE; 20 ~
40 cm AR, AHUEX LA X FLBFZE 29 FRET
20.9% ~ 38.6% H121.1% ~ 25.4%, AF|BEKE;
40 ~ 100 cm TR JZIRENAEE, YI/NTFRUR)Z;
100 ~ 200 cm i H 2 A PR & B AL, WHZ FEET
49.4% ~ 62.4%, FEIKIE] . AbER[RITCHA 2500 . 4%
A BB T A RO UL, B E PILIC A B A AL
e E AR TAIEANEE; A HUEX MNPK, MNP &b
AR SR KT MN, M ACEE; fLAEIX PN N AbEEA
MUBK & B KT NPK., NP AbFE
23 KHEARERAXTLIEIEEINREEN

ETHFIE

M 1 AT L, R LG S R LR
FH A R SASEA — 3, B2 R, BRI
HHESRURZ =0 HESR L2 . KBRS 22 4
(2003 4F)HF A DUk e, by 28.7 ~ 45.5 t/hm’;
20 ~ 40 cm AU JE T RN 20.4 ~ 29.7 thm?, HLHEE
BT 29.0% ~40.7%, 2T RE; 40~100 cm 2K
14.9 ~26.8 thm*, HLHFZA T 48.0% ~ 49.2%, {H
H5RRZEERARE; IKEEMERMI, H 13.0 ~
18.9 thm?, FLHFZWL 57.1% ~ 58.4%, WEMET O
+2. W 41 452022 F)ZERAML, BHEH PR
BB, N 29.5 ~44.3 thm?; ZUR)Z FFEF] 24.2 ~
30.6 thm?, HHFZI T 20.0% ~22.0%, HZEFE
340 ~ 100 cm 0+ )2 HEHFZ I T 33.2% ~ 51.0%;
12 EHHZ D T 48. 0% ~ 57.0%.
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Fig.1 Soil organic carbon storages under long-term different fertilization methods
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it At %ok - S LA it B2 AR K, JC 2
JE A DL A e 8 Ak S M AR T d , PR SRAE B B 2R
HR R A I A MU = T A AL A% i . MNPK .
MNP, MN . M Zh 3 FEAN it A AILAE Xz 4 Ak A Ak 2 53
BT 8.8% ~29.7%. 5.0% ~22. 3% 37.1% ~ 43.9%
F1 50.2% ~ 58.5%. I, MNPK ZbHEA HLERAE R L
Bk PLK ALEEAY MNL M AN AILAE &b BE 2
71% ~ 20.4% Fl21.4% ~ 26.4%; AJitifE AL PR (CK)
AL AUIE AL BE(ON) He B BB L5 B4 5 AL BR(NP,
NPK)A LA i 2 55 13.2% ~ 15.0%.
24 KHAEEEREE T IEERENIID

SiRgG AT, fRAE AL BB 2 1 A HLAR i
1982—2003 4/ T 3.7 ~ 5.3 t/hm?, 4EH45808, 168.3 ~
240.9 kg/hm?; 1982—2022 4E[Bas/b 3.0 ~ 4.5 t/hm’,
SEH U 93.2 ~ 109.8 kg/hm?®, A HLICHR & T
HHZ L HEAYLER B, 1982—2003 4F4EE T 9.6 ~

6or (A) 20234

S50

A7 WL AR I (Vhm?)

(=]

40+

30F

20+

10
N

11.5 t/hm?, 4E¥3H9 436.4 ~ 520.2 kg/hm?; 1982—
2022 AEHEIN T 8.5 ~ 10.3 t/hm?*, 4EHEIE 207.3 ~
256.1 t/hm® (|8 2), 1982—2003 4EA4 HLAL & A B4 HL
W4 39.0 thm?, A HLEKE RN 34.1% ~ 43.1%;
2004—2022 AEA PSR AR A NIBIEANZE 53.31 vhm',
LR EFEZ N 21.6% ~ 27.8% (Kl 3), 2004—2022
AEFPAR I BE R INAE /) B K TR L s 7 KR AR B
FEig b 1982—2003 4RI B4R T 66.7% ~ 76.3%(F
3), 2004—2022 4F I B [ 17 F8 020 1 45 Ak B
P TR S A LA L. R 3 AT,
T VGE R HE S 1 b, /N /N — R KA A A
BTN, A 1 e EHAAIUEER YR 1219 ~
143.2 kg, 37" 1 t B FYIHEFE 1 220 kg; /N
/B KA R B R R 7 R GEAE R BT, A=
PPt ETHFEA PLIETR 141.3 ~ 161.8 kg, /= 1t
A IHFE 1 742 kgo
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Increase in organic carbon storage by increasing organic fertilizer application compared to no organic fertilizer application
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Fig. 3 Total organic carbon input of organic fertilizers at different stages (A), and organic carbon sequestration rates of organic fertilizer
treatment at different stages compared to no organic fertilizer application (B)
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Table 3 Carbon consumption indexes under different fertilization treatments

E Eiztan NPK MNP MNPK
1982—2003 S EL (D) 154.77 166.32 179.52 182.16
A7 AR B TH AR A MBS B (kg/t) - 143.20 121.90
A5 HLAEHE F= T FE AR FE 2 (kg/t) - 1 038.00 1.410.00
2004—2022 sVis{() 235.65 249.24 258.46 272.55
A B AR THFE A DL TS B (ke/t) - 161.80 141.30
A AL = T FERRHE B (ke/t) - 1 832.00 1 652.00
3 e 3.2 $ﬁﬁﬁ@%ﬁﬁﬂ%@ﬁ$%%m
AW~ T PR A DA [a] Ao i) B 0 e
3.1 KHBAEVNEZHEHFRES TESNKRESE LK FE i ) 03 1 8 25 RO, . /N TR B EIR &R
T I H T R A LI [T A7 2 (38.6%) 5 TEAIR A A3 7™

AT 2 W, K i A X 2 i VR A AL
WRIZEShAS , T3 HURR & B R R B A HLAE 51k
IS 7t A b S B R AN Tt A AR BB 3K — &5 L 5
R ZE AR AL I 2 DA SE P4 o IR b B G A
X HR R e = MR A, B A ML RREE TR,
X5 TG K B Bt A TE i s AT LR T (B 4k
HRIETE 15% ~ 22%) )| [l 3% 5 3R 1k (pH
THE 0.3 ~ 0.8 B EHETHLBRI K (12% ~ 18%)>°)
HILE VM)A o T A HILAE B it A 2R 30 5k 22 FAIL A S PR
BRIZEDMFIIE R 10, AN HLER fi A LR T A AL
WAt (RG34 0E 0.8 ~ 1.5 g/kg), A ML S AR A
Jiti Ak A P HLRR I S 0 3 s T LA BT HK
A LT T e L P O TR 4% A E iR Ak (pH. [
F<0.5 07, IR A R ERER A, (E AR ICH LR
PAREPERIE 5% ~ 8%, R A =ik B 18 4F
FE N IR PE— A UE S, A5 WL IC ML it 388 1 ok A
FRERTE R AR, 7 0 ~ 20 em BFZ LB
AL B TG R >30%) H SRR AF RS K
AWFRGEFRIB TR, HHZ0 ~ 20 om) A HLAK & &
B, LA HURR & B 0 B 2 TR S 3 e
o, DA HLICHLECIE o] 22 fftax — #a 38 . mi AiFgEt)
WRERE T —451e , Bt o A HUIE 0y & i A 540
JEL A5 32 43 DM RV P, 4 o 2 2 A LRI
A LB & i, 5 ANA LI A4 B A A A P 5 AR IR &
AR 2R 43 WA TR (2 1 T Tk A 1 o < 300 it ot A
PURR B9 T B IR R St 0 S ek, BRARZ
(20 ~ 50 cm)BRFETEPE . TR)Z 0K 2 19 1% 1L T B -5 it
PRHEAYAR 2 T L A R = e el SR
Wi, AT P+ Fok S A% . RKAE 22,
WA E M2 R TR IR R, Toitk—25
SEA R AT TR Bl A 0 Rt — A A

RN AER(132.2 kg/t), /NG / FKREIE S T ok %
VEAR Z 0 Bk [ 77805 0 R IR (24.7%) . Bk T FE I3
JNZE 156.6 kg/to iX—22573RW], VEYHC & L a4
B A5 1 P Sh ST, TR 2R i - SRR (e
P FAERR A UL I S R A7 T RS 25 TR AR}
YEWI% B S5A MUIE A B RIVE R, HAR 2R 5004
S WG S ARG T BRI A Ak s R EO, 7/
F-FREAERG T, /N FEFFRIR R R 1 A fiE
Uk IR R AR, R TN ERA
Fb T KA WA AR SRR B4 - AT HLAR B R 3800, BRI T
FHERLRE A AR B LACERY S M2 R, RS
HEVEMR Z T K 3 5 00 g AR A e 7 B U N 4R T
PR, (H KRR RS W B o ik He g e B
FTRENN I + HEa LR T L BRE, 3 B0 A7
Hefi. S+ E R X B A P, B
VB A DX Rl 1 7S5 % A AL o 1) SRR PR T Oy 0 3, 3T
A5 1 X B SRR B B IR (<20%) BRI B e 13
ESY S SORMIVIIY S B Q1Y (STRUE 2= AR (X TLIUN THN
S5 MBS A, 7T BE AL HE 6 AT R AT LA 0 #
FEOY, T AR T K A B — R AR A UL R T Rk ) 4R
K S IRAE G U TE R R R b SR B0 ke
F7, B AR S0t FH ATl PRl 2R b 2 A 1 2 i el A 1€
AP T aE AR IR B AR O M O TRk P
L DX IR PTHRFZEE LA, Y HT VG JETE DX 5
MRA F K IEAE LALERE = 7, AR AR RIS TIE S L T #E o
BEETRERR, TRESS RS EER, W
U, e /INE B REAE IS A A HUIE S5 AL AE it
AIAER R i ) [ B SR TR AR, X 5 2 BkE &
() “4%o MBS HARHRAPT, Rkt
— AR RIVE Y BT MR PRI R0 5 A
TE TR B SRV (R TR P AL, o DX sl FH Y T AR
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