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Effects of dairy effluent on N,O and NO emissions in aeolian sandy soil during a maize growing season

YANG Cong"?, LIU Deyan', HUANG Haowen®, CHEN Lei*, FAN Junming’, WANG Yinhong', SHI Xiaodong®, TIAN Yanfeng®, DING Weixin""

(1. State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008,
China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Nanjing Foreign Language School, Nanjing 210008,
China;4. Inner Mongolia Youran Animal Husbandry Co., Ltd., Hohhot 010070, China)

Abstract: In order to explore a suitable regional scheme for the nearby absorption of manure from large—scale dairy farms, and slow down
the greenhouse gas emissions from farmlands, field in—situ experiments were conducted to investigate the effects of applying dairy effluent
(liquid organic fertilizer) on N>O and NO emissions and corn silage yields from aeolian sandy soil. The field experiment included five
treatments:: no fertilizer (CK), conventional chemical fertilizer (NPK), dairy manure as basal fertilizer and topdressing urea (SM), dairy
effluent applied three times (LMT), and four times (LMF). The results showed that under the nitrogen rate of 250 kg hm™, compared with
NPK treatment, the cumulative NoO and NO emissions of SM treatment were reduced by 16.58% and 20.31%, respectively, and the LMT
treatment by 39.59% and 30.02%, respectively. However, LMF treatment only reduced soil NO emissions, and had no significant impact on

N,O emissions. Compared with LMT treatment, the N.O and NO emissions of LMF treatment increased by 76.92% and 13.04%,
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respectively during the maize growing season. The yield and nitrogen use efficiency of silage maize in the SM and LMT treatments were not

significantly different from those under NPK, while the nitrogen use efficiency of dairy effluent was significantly reduced by 31.76% under

LMF treatment. Overall, the recommended application scheme of liquid organic fertilizer in aeolian sandy soil is as follows : 250 kg + hm™

applied once as a base fertilizer and twice as a topdressing, the base to topdressing ratio is 40%:20%: 40%, and the topdressing time is

maize joint stage and big horn stage. This application mode can not only take advantage of large amounts of effluent from dairy farms, but

also reduces N,O and NO emissions, achieving a win—win situation between silage maize production and the ecological environment.

Keywords: dairy effluent;aeolian sandy soil ; N,O emission; NO emission

FREE G285 N A5 A FRE D R TR i) F R R
Z—. PG, —%k 500~600 kg H AR A H HEZHE
30~50 kg HEFR 15~25 kg, P Az 157K 15~20 LV, ik L3
15 AR R B TE Y R K, A AL R Y 2
X R AL RIS e s A 0 YT, WA
B 285 ) E A B A TR SR IS TR A
[N TR N T = NS A o/ GG N 2 =
ZEken - Horp ) 275 T I H A B A B 1% L 3R
T (B H TR E 285 H G BIAS A 409%™,

N0 2 HE R E TR Z —, 7] FE8 A BRAR BRI
IR SLAEJZY, NO 7E RS 5 AL L NO,, 76 K BH %8
AR BRGNS 38 T Sk A G W g A A
Z50 e H A R R R i B RO, A LR
s R At HE )y =X 3 S 35 R R Ak AR i 1k
B FH 2 NLO 8] NO HEAR™. Pereira S5 2 N K5 37
Ik B, AR L, A= 2% b PR AIG 4 458 NO HE ik
it 80% , HXF NO HEALTC R o AR 28 K/ NLO
HEBCL AT R, Tang 861& B4R 28 HRSH 0N, B
YW 77 2 9 NLO HERI R & NoO BEFHERCRBAIG . 5
PrAEIY H EASE R, SARAEAR L, g% 2 5 AR
Jit b B 1 N.O B2 B HE il i T 23.19%~39.5%, 2.
240 kg - hm™ 1300 kg« hm 2 Jiti & 2 [0 22 55 AN B 2% .
Aguilera SF"V& B, 78 AH At 2K T, SR AEAR H
[T R 4 28 5% NSO HE TR A B8R AV S 2 8 IR AR 28 03X
sz B3 B A LR 28 A 55 FH =Xk H 44 NLO
FINO HEB 52 W A7 AEAR R 22 57, T Bl 7 ) X3k
IR ARG S AR S A St 2 TS
1 e R ot R = A A [

55 R A ETE AL A AL NI 45 5 o, FR 1 v
b+ b TR AR 2 172 5 km?, 7 [ - TR 18% , (HIL +
HANUR S RACT 1.5%", 5 MK AR , 35 4345 g
HAR . AR EEY &, AR KR e,
XFZRAL 443 R A PR 25 R, EoRF AR
FHAE T 24353 350 kg - hm™"), S A A, i B
W T 4 N,O A NO HERL™ ., H i, B N AMF 5T

1% WHART]

B 22 50 T AR A MR RPN 26 NLO HER Y 52 0
7 56 T % 58 3 YR 35 28 KA H U] 52 0 75 2SR (N0
FTNO ) HECR X 38535 B4 it FH =X AT, B8 ok 75 22
ff DR BB I, o T SE BRI A SRR B 2 T
A U RATTH A, 98 X IR BT A 75 Y, AR WF5E T 2021
R TR TR A BHILR PO A R IHEARIK Y
Ny R, PR 275 it FH 7 0% 38 N,O T NO
HER I K 7= A5 RS2 I, LAY A 5 4 5 5t 3 il
Fe— IR PR R S H

| HR5TE

1.1 X5 X LR

H [ e A T 74 R B PN K+
I B BB SRBOI A BR 5T 28 ) 4 4% (42°23 ' 24" N,
122°32'24"E) . il H M AR RID VD g 2% | i3k
57~314 m, J& by 2 KRBl P S0, AE R 7.4 C,
AEPIREIK 489 mm, FEK REAE P T8 H . 2 HK
b A 1E A A7 33.90% , B )2 (0~20 em) - 3EE R - pH
6.70 . A LK 2.86 g+ kg, B4R 0.29 ¢ - ke . A L
(P,05)96.02 mg-kg ' . # A H (K,0)158.98 mg-kg ' P
K i 85.06% . FIMFEAEYI NI E K, —4—#,
1.2 X3 ig it

HH A 36 14 5 A~ Ab B . ANt AE X 3R (CK) L ALk
JHE(NPK) | A AL+ it f0 AE (SM) RAAA HLAE 1
YRt 2 UGB it (LMT) & AR AT LA 1 vk it 3 Yk
Jiti (LMF) o /NX IR 3 mX7 m, B b B4 Yk &4, B
MUK HHES . ARNE A PR 2R 2o B R 5 A R 4, A4
A USRS 25 37 58 7 [ W 53 15 15 HE AL I K 1 I
FIMAFEK , B HLIE R RV o3 2 e i [ A A 4
iF A JTHEE R Y . BB A 250 kg hm ™
HE (P,05) F 4 75 kg - hm ™ HAE (K,0 ) FH &4 60 kg -
hm™, Bt s, [ R AR A BILAE o 5 it 40 il ok
13.35.0.74 g-kg, W % & 5371 4 3.18 .0.06 g- kg™, #t
SR HIN 12,76 .1.38 g-kg o A ALFRFEIA TR AL
HUAE o L2 1 WAL B AE A S BENE — R Mt A
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F1 ERFEAELEERHE AR EFAE (kg-hm*, AN)

Table 1 Time and amount of fertilizer applied in different treatments in maize season (kg+hm™, calculated by N)

JEJIE Basal JBJE Topdressing
Trﬁfﬂient IR A HLIE E’(%Urea - AU Organie Ferlver S N totl\aIIE\Fﬁlfalion
Urea Organic fertilizer P P LN ] P
Jointing stage Jointing stage Big flare stage ~ Abstraction stage

CK 0 0 0 — — — 0
NPK 100 0 150 — — — 250
SM 0 100 150 — — — 250
LMT 0 100 — 50 100 — 250
LMF 0 75 — 50 75 50 250

[ (AR A A ATLIE A B ey AR B sl AN L B,
W IR 5 oA RN AN T . JEHEFHE AN 24 H H57HA/N
X, R 57 BEBHA 0~20 em B2 o TR AAAT HLAE B g 37
F RN EAEFE IR 2021 427 H 5 H 18
B E 43550 R 2021 48 H6 H .8 H24 HA9 A3 H .
1.3 NOFINO HiFiE £ E

- 458 N,O FIl NO HECH 2R FH i A8 48 - 635
P RE o FERIET B R AR AL (60 emx20 em ) T SE Hil
A10 em BRE 3 JRE FHFEA RS em, NIES
em [T T A% 3. R AN ARR AR AR R
5128 60 emx20 emx15 em, E IR E & A P 1 . —
AN T AR IR B A T T AR %
FEAE P TR BRERCE B 0 — AN TR, 4%
AHEK 10 em N2 mm PIRERSE , RS 55 — i 40 2%
OE L CRA S SR . R ARKE SR
RFEF RO T A b, IR B, TS
J 855 0.10.20..30 4380 4 ST S Al U= NS
TRAE fh 40 mL, 37 B VR A 4% B 23 1) B9 10 3% 55 O
P [ SEBG % 0B NLO R o ZE RSB BHEE 0.
30400, FH 1000 mL 3% 35 v G g B 2 LA, 7 A
FL25 1 Teflon S AS H |, 25 B8 J5 iy 0] 52 56 % 7 B 40 By
NO ¥ .

N0 ¥ i FHACHH €83 43 B A3 (Agilent 7890, Shi-
madzu GC—14B) W5 , KI5 o4 © Ni B -4l 2R 0 #4%
(ECD). {35%4:4 80/100 H Porapak Q¥ 7tfL . #EAE
A%k I AR R A AR R 43 90 A 100,300 °C A
65 C. #SNTH e (95% WS + 5% H %) , i 1% 40
mLmin™, RS @ 2R o NoO ARl
PRI AR . NO SRR B AL 2% & NOx 43
B (Model 42i, Thermo Fisher Scientific Inc ) £ .

1.4 TEHRREMSENE
FERRAE SRR BT, 12 5% 5 em A1 10 em Ab 133

R, A e S S (TDR) M 22 5 eom Ab - e AR &5
K, I 5 b AL B &K R (WEFPS, %)™, [H]
B, B S em 9 45 2 SUORES /N HEZ (0~20
em) FHERE S IR A AT E RO o ik B — AR R
FE, T2 50w 3 ICHLA (NHI-N \NOs-N) 5 it
FHEZE 2 mol - L KCHHEHR (17K H 1:5),25 CHE IR
¥ 60 min, 198 5 F I SRS 43 B4 (Skalar, faf > ) il
T AR SR A« ORI B
L TET DA _E 20 om 257 T A HRISCHR , R R 1 3R A5 i
JOT R, A% /0N DXFE s BRURE 2 TS A R 00 ik
1R R BEALIRCHS 3 51 3 P A R L AR T 2 o o
LED I = R £ 3/ 1 Y s R I S
R — TR I 51— AR v R
1.

5 EiiEAbIE
13 N,O F1 NO HE i & 228 (1) 315
~ Ac 273
F=pxhx AIX273+TX6O (1)

A F A NO B NOHEBGE B (AN ), pg-m™-h™'5p
FFRHEIRA T NoO BENO 232, 43514 1.25.1.339 kg
m> s h RS, 0.15 m; Ac/A S RAFH N N0 5
NO S AR He B i 728 40 8,107 - h ' T2 SRS IR
J&,9C;60 FH T 207 i e

T N.O A1 NO BERHE R R A (2) 15

Eo= T k(i -2 107 (o)

K Bl N, O 5 NO REHE G (AN ) kg hm ;i
R § R RARCRAE 5 teea— 1 A R KA 408000 2 (i) R 19
6], d;24x107° T B %

HERERA S 59 NLO A1 NO HE ik 22 850 (Fre, % ) 25

o (3) A,
FEle‘]F“K x 100% (3)
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R Py o3 50 R it BE G BE AL NLO B NO A 8
FHERCE: kg -hm 2 Uy MG AR kg hm 2,

NERFR AR (Ex, %) AR (4) 115
— AN _A(LK

Uy
S AT Ak 43591 S it FES Ak B0 ok R Ak B A A 4
WA kg-hm ™ Uy AR, kg hm

{5 Excel 2010 #4788 2L 21, Origin 2018 #£47
il o o FH SPSS 26.0 #E47 B 2 0y 2293 M, O 255
Brik 3 5 2 P KO (P<0.05) J5 2% 1 LSD ¥ #E 47 40 33
[ Z2 8 . N,O B NO HEGHE 5 258 1 [A] 1 5%
Z K H Pearson A P43 o

2 HRESW

2.1 BEEXFEMEMEMNAR

Jit L S R v T I R K e N AR (A
1), 5 CKALHAH L ,NPK SM \LMT 1 LMF 4b B £ >k
FEAR N AN 53.29% . 38.10% .51.99% F1135.92% , &
WS 3 590 g CK AL BRI 2,44 .2.22 231 5 H11.98 7%
Jit 204D P T K 7 AR A L 11.67~13.16 ¢ -
hm?, Z AR JC 0 % 25 5. 5 NPKARFAH L, SM Al
LMT 4b 3 K R0 e G 8 35 48 4k, {3 LMF 2h 2 i
FHREAL . SMLLMT 5 NPK 4b B 7 JE k& R %k
22.30%~26.32%, £ AbF ] JC . 3 25 7, 1 LMF 4b 3
UM 17.96%.

2.2 N,OFANO HEsg 2

Bk CK A1, Jiti 2 Ak H N,O HE il 2 78 it JE e o 0
HEROEAE , B J5 72 T A 2 T — Rt AE P s B0
(8 2a) . FEREHE RS LMT Ab 28 + 38 NLO HEjil 8 & i
K, H49.62 pg-m?-h', AL 5 565 2 K ; NPK 4k
HR A 18 NLO HE I 2 78 it T J5 55 10 Kk B, Ky
48.23 pg-m>+h'; LMF 4b F ) N,O HE B AE R 30.65
peem?h s SMARHER H BB 2 NLO HERCIE . 55—k
TBAESS , SM AL F Y NLO HE S & 5 K, 551 63.98 pg:
m”-h”o UGBS BT LMT B S AT LA
FH A F LMF 2R P, NLO HE i & &3 % F LMF &b
o 2 UGB RS LMF A PR NLO HE A &k 31 4
MK R 92.60 pgem?-h',

T KA K 7R 4 4 NO HEGE 5= 1928 L FRE 5 NLO
AL (I 2b) . LMT il LMF 420 3 () NO HE jif e {8 ) 30
TE LN it FH ) 56 4 K, 49l R 225.57 g em - h' Al
193.28 pwg-m2-h', NPK ZbF ) NO HE il s i B 76 3 e
JEAE TR, 182,16 wg-m>-h' 1ES—UGEAES Y

Ex

x 100% (4)

1% WHART]

55 3 K, LMT I LMF 2k 8 4 2 NO HE Al 0% , 1 NPK Fl
SM Ab 3 9 HE O H BLAE S 9 K, NPK Ab B iy I 15y
259.34 pg-m”-h'o T YGANESE LMT Hl LMF 43 1)
NO HERIE AR AR o 25 = UGB AL S LMF 2b 2t 4
NO HEf I {H

5 it A AR B %) NO/N,O 22 88 Ay it A J — J 1 44
K BEJE FERARE 1 LLF B E T — Ot IE o+ 1 (]
2¢) , 2 B HE 5 %5 v 8 NLO A NO HEc i, 3 00 5 il
AAE R P72 . LMT F1 LMF 40 3 4 NO/NLO 7655 — Ik
FIER = UGB B S5 A B S 38 K 2230 1,
2.3 NOFINO ZFAHEHE

Fe KA K F A A HE N0 BB HE R AR AL TS LR
0.15~0.46 kg-hm (£ 2) . LMF 4bBEAY N,O R B HEiL
HH K, 4 0.46 kg-hm™, {H 5 NPK &b H 1 i % 25 57
LMT 4b 3 () N,O BB HE il 5 4511 (0.26 kg - hm ) , LE
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Figure 1 Yield,nitrogen uptake and nitrogen use efficiency of

silage maize
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Figure 2 Soil N,O and NO emission fluxes under different treatments

LMF , NPK FI SM 4k B 43 51 B AIX 43.48% . 40.91% Fl
29.73%. LMF &b 2R N.O HE ik & %0 K, 9 0.12%,
HR N NPK b3 LMT 420 BR (4 HERL 22 800 0 0.04%

HEA K A K 45 it IR Ak B NO B HE I Ry
0.46~0.65 kg - hm™, &= T A [F] 40 #E A9 N,O S A HE &=
(#£2). NPKACFENO RFHE L i A 5 L 1551 0.65 kg
hm?, 5 NPKAbFEAH HE , SM AR FE 4 NO 2B HE ik 2 [
X T 20.00%, T LMT F1 LMF &b 3843 5 B A% T 29.23%
F1120.00%. NPK &b BH{#) NO HEi 2 500 0.24% , LMT
FLMF Zb 31535124 0.17% #10.19% .

T K 2 4% it AR Ak BB 7 NLO RAHERL Ry
20.28~39.43 g-kg ™', UL LMF Ab P 5% 75 , o NPK &b 338
Jn T 18.4%, LMT &b 3 £ 1K , %8 NPK 4b FRFE AL T
39.19%, [ AAT HILIE Ak B4 1) B 457 77 £ NLO SR FHHE A
B TG HUIE, SM AL 38 e IMT A FE$2 5 T
52.1%. % Jiti JE Ab BR 5L 7= B NO B2 BLHE &

35.21~50.16 g- kg, NPK &b B [ 5457 77 £ NO R FHE
Jif i e fm (50.16 g - ke!) , HR i LMF 4b 3 (44.57 ¢ -
kg!), LMT bR IR (35.21 g-kg ') o
2.4 NOFANO HERI R R MM B =

AR A T A R AR AT 8.4~31.0 °C, P
B1422.5 C, Fem iE HBERE R G 55 24 K AEK
Je WAL BE % 22 10 CLATE (81 3a) o 45 AL B WEFPS 1E 4%
A E KA K ZER AL 12.9%~59.1% (18 3b) , Jiti HE &%,
R 5 WFPS VT, 6 HE RN RGP UGE I J5 LMT 4h
PR WEPS 5 T HoAt b 38, 3 kit AT I A WA 43 501 ik
F59.1% .54.7% 1 52.9%. LMF ZbFEHEFT T 25 =K
B it S A5 2 K, WEPS A 3] 58.6%, i % 5 T4
fl A HE

A0 FE A 3E NHI-N 25 55 [F 4 1.03~253.03 mg-
kg it B B AR (1] 4a) o JEHEHE FH S , NPK 4b
PR 38 NHI-N & 2 0 8 T HA AL 3, 26 4 Gk 3
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Table 2 Cumulative emission and emission coefficient of N,O and NO in soils under different treatments

. KPR AL BB R i &S
Ak Cumulative emissions/(kg+hm?) Cumulative emissions per unit of yield/(g-kg™") Emission factor/%
Treatment
N.O NO N0 NO N>O NO
CK 0.15+<0.01d 0.05+0.01¢ 17.73+1.38¢ 5.71+1.17¢ — —
NPK 0.44+0.04ab 0.65+0.06a 33.30+2.30ab 50.16+5.56a 0.11+0.01ab 0.24+0.02a
SM 0.37+0.04b 0.52+0.04b 30.85+3.33b 44.01£2.17a 0.09+0.01b 0.19+0.02b
LMT 0.26+0.01c 0.46+0.03b 20.28+1.12¢ 35.21+1.37b 0.04£<0.01¢ 0.17+0.01b
LMF 0.46+0.04a 0.52+0.03b 39.43+3.07a 44.57+1.13a 0.12+0.01a 0.19+0.01b

T - PRI N B LR EDR E (n=4) ; [RISIA [ NG 7B R A T 27 1) 22 S 08 1) (225 /K1 (P<0.05)
Note: Date in the table are represented with meanzstandard error (n=4) ; Different letters in the same column indicate significant differences among
treatments at P<0.05.
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Figure 3 Soil temperature and soil pore water content under different treatments

H(140.19 mg-kg ') o H—UGEN1 dJ5, SMALFE 115 (P 4b) , & ifi 2 Ak B 435 NOS-N -3 & 5 8 8.61~
NHi-N & e, 0 219.38 mg-kg ' s NPK AR FR 22, 10.88 mg-kg™, A [ml it I Ab 3 B UG ik 2 25 5

148.84 mg-kg'. 2H UGB EEHE 2 K, LMT 1 LMF 4t FHE M 2 BT, Bk CK Ab FE NO HE i 5 4%
PR A8 NHI-N 75 i i 35 5 LA 31, 43991 2k 200.79 T BE 2 S IR AR OCA , oA 2 i NE A P N,O F1TNO HE
mg-kg' Fl147.54 mg-kg'; 45 UGB LG LMF 402 4 O B 5 IR R TCAR OGO R (R 3) o WAL
HENHI-N & FH A AN BE . NPK A1 SM Ab B 4 35 JE Ab B F NLO HE I 5t -5 1 38 WEFPS 7 75 55 i AH ¢
NH; =N £ & 53 51 535 4 47.24 mg - kg #139.45 mg - PE, LMF ZbFRA 3 3 2540 5¢ . LMT 4P 1 NLO HEjik i
kg!, BEE T LMT M LMEF 203 H3ENO-N & &4 &5 I NHI-N & & 3 [EAH ¢, CK .SM Fl LMF 4t
L 0~38.57 mg-kg ', AN R I A it N /5 H B0 1 FE A NLO HEBCE 55 138 NOs—N A7 78 i 3% 15 A 56 ¢
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Figure 4 Dynamic changes of NO;=N and NHi-N contents in soil

F3 TENOMNOHIMBESHER FHHEXXR
Table 3 Correlation between soil N2O and NO emission

fluxes and environmental factors

5 em HHEREE 10 em H IR E

3.1 BHLAERT N,O F1 NO HER B9 8200
K E HAL IR AR BE A NLO HE L R ECH 0.11%,
AR T 2R A X R KA A NLO HE R %10(0.45%)
A S ok B+ N0 HE IR B (0.60%~
0.84% )™, B AKX T IPCC A B 45 18 (19% ),
NO HE R ECH 0.24% , 3 F7 38 2 b gk HNO HEil &
B B ARAEIX (0.29%~3.5% )
P RS AL S R 2, NO 83k H T A Ak 722,
ARG IR D A, GROK PR 22, NLO 1 NO HETiL
0634 3= 5 B i AR IE S L 9 B NO/N,O FefE K F
1, B NO FI N.O F 2l Ak AE ™7 A= (K 2¢) , S 3L
HER R B
S fb NEAH Ee , B4R AE HLIE Ak 2E + 3 N0 5 NO
SRR A >, B NO WD B3, 3% 5 Liu
SRR B 50% 4k IR A 2 Ak 27 EUIEXT 1+ 58 N,0
B HECTC 2 255 e, AH AR T NO HEJS i 27.8% Ry
FEER— . ERSEIERICT K e A7k
B W it FH 8 1A 2 284G LR 38 NLO HECR: it

Ab3g ) .
Treatment Temperature  Temperature of  WFPS NHi-N NO;-N
of soil(5cm)  s0il(10 em)

N.O CK 0.18 0.22 0.05 -0.26  0.61*

NPK 0.21 0.23 0.30 0.09 0.40
SM 0.10 0.09 0.15 0.24  0.72%*

z'g,ﬁj:l:% E/‘J LMT 0.25 0.23 0.43  0.60**  0.17
LMF -0.01 0.02 0.55%  -0.05 0.77%%*

j:i% N,O 3‘5% EH ﬁ%’ NO CK 0.61%%* 0.62%#%* -0.13 0.22 0.51
NPK 0.34 0.32 -0.07 0.13 0.63%*
SM 0.09 0.07 -0.09 0.40  0.71%*

LMT 0.24 0.23 0.27 0.03 0.05

LMF 0.20 0.20 0.29 -0.05 0.29

7 #% P<0.01 ;% P<0.05,
Note: ** P<0.01;* P<0.05.

FAALEREAR T 209%~28% ; # /X , Hayakawa &> i IF 5%
KIL, 120 kg-hm > XG40 3 (1 1 28 N.O HE R 5 T4k
HE AR 3, 1T NO HEBCRAR T A AE A B 00 7] B8 205
FEW AR A HLERAN B T IR AR R AR E NO

— IR NoO 8 RAT HILHE H A4 20 90% LAAT B
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RAFHE A VA AL SR 5 1 Ak B A0 NHE-N
HYREIEE . FEAEZE D, A LI Ak B A FEAE it FH
J5 ZIBALAT, T3 NHI-N P 55U 7.07 mg kg,
PLI B F AR AR R P =, NoO F1 NO HE i 14 i B
B/ F NPK b3, 3% B A HLIE 43 A L 3548, st /b
T N0 FINO HEjk . S AR A FEAR TR, IR 2538 it 5 1
HENH-N =E &, B HUAE AL HE NLO HE R (L = T
NPK Zb , Al GEFR 4 9k b T A HLIE 3Lt /5 N.O HE
I A, BT NO Bt — 2538 5 N0, NO
HEl AR AR . A BFFE 2B, TR AT it FH 34 o
T R EE AR G, HOH K R 2 TR i
HE, 224 5S4 70 J2 B NLO HEJC 25 B gm0 R i, 4 A~
Az 2R P R LR 55 8 B840 I Ah 3 A NLO HE T o
Joi 25  (HNO HER i 525 R A1

SR, it A VR A A AILAE f LMT 4k B 1 3 N,O Al
NO HE il 12 8 2wk 20, 43 51 Eba B A0 B Ab BRREAI T
39.59% 1 30.02% . 75— R B EAT, E kA4
KPR ZE T KA AR5 K AR AT HUAE A (8 8 43
ZUA NHI-N (NO-N MR ZIE A7, IR AE + 4
F AR R K A7 R NHE=N T NO3—N 5 78 4 W e A1 o
DR b, AR AL 28 56 — UG A AT 4 3% NHE-N 5 i1 Fb 3%
IG, P01 T N.O K& NO 7= A FHER . B2 F KR
WU T 038 bt R A MUAE , 1398 NHi-N &5 544 ik
5, T NO FINO HERCRE WS A 38 . R, A A
K Z= Py, LMT &b 3 13 N,O F1 NO HEJic i % T % M
LA AL 2E

ERAMEAMEFENEL T, 5 LMT A A LG, LMF
b B - 338 NLO 1 NO HE il 2 43 51 385 in T 73.84% Fil
13.04% . b JEAE 55—k 5 UGB IE 3 N0 Fl
NO P HERCE R H B 22 5, (R EOKR I A9 56
SUGEAE B R T N0 FNO HECR, N Kk
B R A A KRR X IR 1 T SR R B AR,
Jits A I 3 TCALAR & i R 4) o b e
it B Ji -+ 3 WEFPS #3: 60% , NO/N,O A /N 1, 3%
BIN.O 2Kk B T SOk .
3.2 BN EE YRR 2R E R AR m

FERFF AR L A S T 2 B AR IE T it A AL
FIELAh B AV 0 7 L AR R Bt B4 V4 7 S A
4.7% ,Horp /NG (ORI R (R 3G 77 255 51k 5.6 %
7.6% M 4.5% . HFAETR I, 10% A HLIEE A LIE
RO R o A T EA A HLIE AR I R R
IR B O 3K R RE R RO R R AR X
KIS B () e, HL IS HLIE 8 5% 2 B il LA 22

1% WHART]

ST AR AR, T — R I () A BE AR BEAE . WA
A HUIE A 1 R L A1 3 YGB il (LMF) , R 5 5 Bk
JE AL AR T OK - R M B N R R AR
WS S 2 ek MR AR 38 BRI . X AT B2 T
TE F KA BB R A ALIE , BER FoR MR R 5K
/b T 3 it FH A T A A LA o 3 B K 2B K BT
REAE . WHEEARIURN FEIRGZ — LR
Jiti FF £ 5 | s K B /KI5 Gy, AT S — R 53R
S5m0l A5 ) ) Ji 7 4 5 306 ( Lysime-
ter) [A] 20 Wl 1A FOKAE K R A RS &, 4551
2% B A5 £ Rt P OO0 AR RIR A AT ATLAE Ak 3
R MRS At A A A AT B4, oA P
H22 5, X Fan S 8 B AR AL R £ oK -/N2 5
YER GV A5 A — B B AR MR B S5 2 A
RO . A0 s ) SRR KD £ R
O 85% , TIELRKORIERE ) 2%, A Tk FAL
HE &b P ) 26028 b e 1k 3] 48.2 kg - hm 2, T AN AR AR Ak
LAY 0T 3 AR WA N 7.64 kg-hm™ M, it
WA FUIE AL FR ) R R R A s, 22l T
WARATHLAE A B K3 13 AR T E K ) FE B,
[T, it 5 VA A ML AR it FH O B 8, SR ks 4
AL X AT g5 R TR A A MUAE it FH 1 /0 i
WA & B HAT R PR T — K ZE AR
55, J5 S kST A GG . SETFAMESE , TR
PRAT LI 43 A e S 449 A A BRI WL 1 436 it , 20
2 Bk 40% :20% : 40% .,

4 ZEig

(1) X575 I K 7™ 1 F0 3 BCSRHE R i 52
M ESFERARFMET U IR 285 15 A MU
AL At FH o] & $E AR B (4 TR S B, T I 5 K ™=
AN LA Y

(2) it FH 44T MLAE & 25 B AR T £ oK 2= H 3 NO
HEsk i, {2 NLO HE il i B RS S 35 5 W AR A HLAE 4
1 YR B gt A1 2 kB it R 2 R IG 4 58 NLO AT NO HE
B .

(3)EEXF WD L HH, AR AL 07 2 53 58 37 MR A4 3%
KA 8 e R 7 2R - E AU 1 250 kg - hm 25514 1,
3 it N AR AR R WA 1 B3 i, R0 A L A
9 40% :20%: 40% .
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