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Fosr', WPEEEC, R DR, RETRT', SRS, WA, BRER, Bk

(1. AL ARG E T SRR, W A 450002;
2. LA T AR A BRA R, W #rg  453700)

B OE WA AR, E A EUE S AR R AN P PR AR R L R AR
FAEF R A e Z S AR, DR BRI + K /NE TR MR 2R B & B A L08R A Al A
2016 4 6 H I IR AR A SRR A 58T & b, — SR8 + e 1 3 FAUIE (B 2RIREE . AR PR 2 Rt
JRE ) F6 MK (0. 100, 150, 200, 250, 300 kg - hm™) BRI, LIAEE IXIR, Ht 16 Abs,
INFWHI R, G TR R R & SRR U R U P A TAR IR N PR R R R L b
R U AR R A R . 3 FAEUIE, A/ e B B it R B T N . 25t AL B S AN
BAHLL, AMRIBG7= 29.0% ~ 66.2%. 27.7% ~ 79.7%. 13.9% ~ 59.4%, Hrh, #RREBSOR S, S5
FRIR R ARG IR E AL, (et N 300 kg - hm > B, GKFEH K 8 7970 kg « hm™,  HGF IR R FUEHIAR IR R 5
SRR T 8.1% Fl 12.7%. 3 FAENEFIRG AU X/ NAZ 7=t Ay i R 38t AT 00 3 slobWe S 2 i /A2 g A BB Bit  t 2
RGN N, I EAR e PR EFEAERR R 2 /N2 V-3 B A R AR o031 Lol PR 5 T 12.8% M1 17.3% . o, Ji§
LR PR 22 A 3L/ TR 50 i 25 it 2 ) B I 188, 7t U 300 kg b B, R R BRI FIGA S 34.6 47 -
O PRI T 23.1% . XFF 3 Pt RIEALEE, /N7 b LW R A B bl R BB i s, 5/hEEreE R
B AR A IR B/ N b R A R, o 161.3 kg » hm™; HYUUR@HIRIRE, h 154.7
kg« hm™, S0 om0 PR R T 9.6% Ml 5.1%. SR FML, BRIRFEFHEIEFARER T 9.6 1~ H 4
M, MR R IR R AR AR /N FUIB RIS . A = SRR 2ER0R o o JEAETR PR ZR A3, /INAZ ZUNE A e i
R RGN . Fr AR (RIRZEFEHERIRER ) e/ NE =B H R . NEFE . DR E WL
i, MR E/NE R AR AR AT, W M ENC R AR 1% 08, RIRE = RO TS
WRRIRZE, TN 300 kg « hm™ B, SKER A 4,

KA BTIAUL; R

AP FRRERE R X2 —, FEREME
WIhA /N - HEK, JFERAE, X/ NZ £k
BATEAMIH 6 341 FTS 264 ke - hm 21, R THREEE
Vi, ERHERA AW, e nil i 200 nY 3L
Sk, JES, H 20 40 80 4R UL, FREEE
FHHE M 9433 J7 ¢ 5505 2016 4EFY) 3 046.2 J7 t, 3N
T3EL (EAma 1B aIE) M, Al EY
VEd - R B IEARE 2 ik, 7EtRdEF A N
# - B EREVER b, ZE A g g
s, SR ENEA AR B T o L
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ik, SRR EEEAREEE T, SEY
B AR R WA RZ i, A B B T A IR R it
FHER ALK . #5825 PRZE AR R PR 2= A0 2 B 7
REKE, ¥3 BEALRLE TS BEAS I8 2% sl 45 i 37 0 B 1 8
TURERE, g 2 AL 2 4 3 2 7E NERE P9 S A 2
T RA AL DU ) 35 o051 2 1 — b g U AR R, AT L
TF, WEEBEIEE N —, EHERRE SR
JEFETR . PR 28 FIK i — 2 e b il B %) — Fb i 24 JES
Bl BT EEAH - AR, IERK, RENE MAEY)
BT IRAER S, BRI SR sl i
5, BRI Yy, $EmIRERIAR, WAt
a2 IR, SRS RAEA N | Bk —
UCHSGIIR R IR R RS A . B i =
HEF A0 ok R e 22 B, it 128 / ke
RGeS MIEY =&, IREED R R RMANE
F AR LS00k A T AR SN AR A N —
Uit A P 7 S 35O PRI 9 R4 R PR 2R Bt /N2
FoEFh— PRI, He T U NE S AR AL it
TERR™ . PR A, AR IS Ty LR
WAER, 2R, 2 BRBRIERXTHE SEY
Fra B AR R AR A5 S AR A T Ak
RS0 o A U RS R, R R R R
REAEI A B, SR AUIBRI R, s kAR
TEFE R 5 PR R LR X A& /INAZ 7 1 A RS A R )
SEMAFSEh ABL, R AR 15%+ JEH IR REWS
P/ N P AR

VAR, “EEAN THAEANRIZE R 48 [/ NZE X
AEWWCH AR L, nsid™® | B
A FA EEMNFR SR [ R RN E KBk RS Y
HIRISEA, WEEAes 2| fhistarss ™ i
2 200 3 s &2 R IFSE RIS 2 X VE M S
T4 2 B At R X A B IR A/ N TR
RWH IR X EHELER 5T 2 20 E s
TR, 1 Bl e i AR bR 28 ARt FH % /N2 B R R
WA G D ASHIF 53 Ao PRI R I (482K
PREMIBHEMRIRE ) 5@ R EELE, AR
FNEZEARVF G A XN A 7 . M R .
AR AR AIER R LR, A
UG AHET I FH LA b2 6 it A B B e AR

1 #REFE

L1 R Xl
T T g 4 B RO BT FE T e it — [ 5

+ - SRERROS A I, (N35° 007 28.43",
E113° 1" 47.66" ) Wi#fAT, (i TH o M FEGRIX, &%
Hu DX & 2T R R B Ry 2 KU, A R
4 700°C, VR 15.6°C, EREKE N
645 mm, FELEHTE6 ~ 8 H iy, ToHM 209 d.
P 4 e RO B2 B+, 7E 2016 4E 6 H 20
H, #&F KRR EIRG AR + 2 3m 4, 4
Mrifr, HHEEARMER W 1.

x 1 gt HEERUF SR

T2 o) AR G AL
(em) (g-kg’)  (mg-kg') (mg-kg') (g-kg')
0~ 20 0.74 26.5 147 11.8
20 ~ 40 0.52 12.3 78 7.8

1.2 et

RIS A AR O &N - H EOKREEE, R
PIR R - FIEZA (R R . BRREK . JE
MR IR R ) At &, 3% 6 Nt ZKF20 518 0.
100, 150, 200. 250. 300 kg + hm?, Ft 164 4b
P, NX 6 mx 8 m, XK X JE FEK 2 m
i, FACBRRENLHES, 4 IREH

RNk A8 R R ( H 464% ), HRIRE
(R 432%) FEHERIRE (A 44% ). 3 Fh &L i
RiE—FE, EFhAT VR — Uit A . 45 Ak BB
JE (P,05) FHEA 75 kg + hm ™, #HE (K,0) N
60 kg - hm™, BEAL MR BERRES, BRI MELE, &
YR AR — KA

2016 4F 10 A 17 H, X ER 2 i, /NEZE
it B 5 b2 R OKAHIE], /INAZ SRR R FH B 7698,
R 180 kg - hm™, 2017 4E 6 J 1 AWk,
1.3 FEACRERII 2

+ EHORE K E R ML H S S A, R4
0 ~ 20 F120 ~ 40 cm Ay 3RS, I 1 e 5L
FAEMET, FE/NE FORWGRIG , A BI7E 4 A B B
0 ~ 15 em +FE, BA/NXEF SRS, KT, B
. b, Mk HoS0, 1M, 2808 — BRI E

FEARBORE : 76 BT ICRE , A & 43 25 i
(/NEZRSY RPRLRIESE ) P sY, AE MR,
By, A RRAR 4 2 E H H,S0,-H,0, TH A&, 7%
T — WLERTRIE

FEEIAE . 7ERCAIIBENLE 1 m BAT/NAZE R
B AR LT RRE, XN TS
Fs ah, BEMLESLYCE 3 45/N 2, BERILT, i
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Fr=,
1.4 ik
H EF AR (kg « hm™ )= b AR (kg * hm) x
PR I RIRE (g - kg ) /1000
FAEFIHR (% )= iERALFIRAR A (kg * hm™)-
AN it Ak PR RE PR R R R (ke - hm) ] /it AL =
(kg * hm™) x 100
PR (kg ke ) = [ EEUEBEAPR ™ (kg » hm™) -
At R AL FRER T (kg » bm™) )/ i (kg » hm™)
FRAT= S (kg « k") = FiAIX =5 (kg » hm™) /
fiti & (kg * hm™)

K F Excel 2003 X £ 4% 17 4b 3, SR F SPSS
11.0 R BAR AT 2250 i M 2 8 LA

2 HBREHH

2.1 TR GEE Bit R INAZ 7 e s

MR 2 AT LVAE Y, ARl A S XN - A
T, (HERNEEI R A HAE XN P
MR 3 AL, /NAZ P e Y bt 2 it R 1Y
WG, EMEAE N 300 kg + hm B, PR
K, JFH B E R THMAS, 7R AR
HEZMT, T 4ede e m L, s
A KA, I UTE R A SR T e A 4
e

®2 WERERERENNEFENN

(kg * hm™)
o— WeiE PR FERIRE Fﬁiﬁ@x
s s PREF T
NO 4435+£539d  4435+539c 44354539
N100 5720+282¢  5662+409bc 5052+ 636¢
N150 5320+ 185¢c  6279+879h  5575x103%hc
N200 6419+286b 6670 £846h 6403 = 855ah
N250 6230+200b  5882+710h 6869+ 843ab
N300 7371+230a  7970x1286a 7070+ 1030a
WEKFE (P)
AL 0.397"
it 0.000”
2R x it 0.309™

e [F—F AR NG FRFOR 22 73K 5% B EKF- (P<0.05 ), NS
FORTE 0.05 KTV FZEFARE; =, = 43 5IFR7E 0.05 1 0.01 KT
ZRWE, TR,
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MAESE R E R, BEE ARG, /NEZ™
R SR, e AN
B BT 29.0% . 19.9% . 44.7% . 40.5% .
66.2%, i AALIRY W m T A AL, WK
PRENRF, BEEHA I, N2k
B SAMASPEAA LY, EEAE PN Sy Y
T 27.7%. 41.6%. 50.4%. 32.6%. 79.7%, ‘A
HAE 100 kg « hm™ DL_ERF, /NEFEREI= B, I
HAEMGE A 5N 300 kg « hm™ B, PEaEikficok, M
JEFERR IR Z R, /INAZ 7 it Biti o it 2R o P 388 o v 3
I, SRR FIAR L, iR RN 7 Ry
T 13.9%. 25.7%. 44.4% . 54.9% . 59.4%, Jii
A EAE 200, 250 F1300 ke - hm™ I, /NE 7 5
F, B3N ESARE, EHEEEKET,
4 7 iU 100 1250 kg + hm ™ FOALTE, #52R
R E T HA PR AN, DL EgER
LKW, 3FENL, /N2 it Y bE A it A B
.

WA, EERE . ERIRERE
TR IR ZEALHE, /N2 )7 5535 59160 6150,
5901 kg + hm™, DIARRIRZABIE = R e, 5
38 PR 2R A PR AR PR R AL FRAR LY, /INAZ P38
BRI T 3.9% M14.2%, MW ESEE, BT
A A H R PR iR 300 kg - hm ™ B, PR
B, 3o Ot 3 bR 2 R AR R R R 7 8.1% Al
12.7%. W] T 5 5% PR 2 AL B 134 7 ROR IL T3
PR EE
2.2 B A AR Bt S X /N7 7 A R R
Al

M3 ATLIA ), RAEERINT /N R o8 Ak
FIVEHRE B A 0 5 it 2R X /N2 g B R R
TR B H A W 5 m, X/ TR A
a5 25 58 AR /N 22 g 00 L BB 50 i b 255
Ml 3 ANAUIE, /INAZ B S TR AR AR ol 2 it 0 1)
HEhnmisG I, UARA T/ INAZ P N S R
NS GRS

M2 A BUEECE R, 3 R AL ¥ A
BT sk i A R 407 x 10, 459 x 10 F1 478 x 10
hm®, 8 2 DR 28 TN B AR R ik 28 43 1) L0 32530 DR 224 v
T 12.8% F117.3%, W/NZEFSRERBORE, 3 Fh
RNE - SRS 0l 24, 27 F1 28, &k RI
SR 2 PR R TN B ARLIR PR 20/ INAZ 7o i g i PR R 3L
R TEEIRE . B TR R A, A mFP A
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®3 FEREREREXNNETEHEERNZIT

RNEHY it FEATREAL ( x 10° - hm™) BRI (A4>) THH (g)

e IR R NO 373.0b 24a 50.6 a
N100 429.0 ab 21.6a 513a
N150 389.8b 203 a 51.0a
N200 353.8b 243 a 512a
N250 3989 b 278a 50.0 a
N300 498.6 a 28.1a 49.6a
PR R % NO 373.0 ¢ 24a 50.6 a
N100 412.6 be 259a 525a
N150 467.2 ab 27.7 a 5244
N200 545.1a 32.1a 483 a
N250 480.9 ab 262 a 50.7 a
N300 4772 ab 282a 502 a

JERIRIRE NO 373.0b 24c 50.6 ab
N100 416.7b 25.9 be 514a
N150 408.5b 25.7 be 522a

N200 515.0a 26.5 be 50.1 ab
N250 555.6a 30.9 ab 51.1a
N300 597.0a 34.6a 489b

WEAKFE (P)
RAEAH 0.000” 0.006" 0.936™
it R 0.000” 0.000" 0.011"
FRY xR 0.000” 0.094™ 0.488™

JEL Ao B X5 R 25OR b7 G 5 o %o T A
PRER UL, Bl 5 it Uit B, /N2 TR 45 2
I, TR 300 kg - hm ™ B, N REREUR
Ko AHMN/INE TR KA, MEEMBAEIGM, /N
27 TR E S e N S v B R, TR A 300
kg « hm™ Bf, /NETRER/D, XWEH T, H5H
MR RD R AR LY, AER K 25 A it AU 300
kg + hm™ B, B AR A B ARORT BB B0 L AR
HRFEARERK, JRHEATREE TR EK /DN, Al
2 R0l R0 A X /N 22 g0 VBRI S i) 38 B 25K
Vo FEMFEEKE T, BR T %A 100 F 300
kg + hm™, HrALRUIE A0 45 A BN BN TR AICES) o
TR E . FERIE N 250 kg - hm™ B, $85K0R
RN EBADEEMTIEMHRIRER, X558k
B—2, 25 b, 3FENE, BRI EX /NG = i
PR PR Rk, TR PT RS S A R RE A4 e 1
YIR AT ), SRR An, dEhmde e

YERI R R SR o AU BH T A IR R R T/ )N
A cL N 10} Ay NS
2.3 S R EUIE K it g Xk /N 22 4584 W U A
EX byl
MR AT LIE W, 3FARNE, /N2 kR
i, R R R L S e I A i R
PN o IS BINT/INAZ £ 53 8 B A A
RN, XPFPRIR R A B AN NS
BB AT S BB W A A A R SR P
A& HAEFHRE/INAZ #3853 R RIS A I 2R A A
R, Kb R A B, N AR
HRGEAESR, /NESAE RS A &
B, WNESTH WA RE, A
AR I, /NAE 453853 W 2R o 1) 2 G e 34
3IFAEM, FEMFREEAKET, B TR E R 150
kg« hm™, TR RUIE 0 45 b BI/INZZ R RS AR AL
wE T IRER, fem TN R A, O
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e s /N BRI A 3 FREIE, 7EMFEEK
SR R UM A A Ak PR I S R R v T bR

Wi AT W AL, SR R AR A L, R TR
RALRERS LI/ N AT RR AR R iz, dETMTR

R, MH R R AR AT IR e B A A S ) 5

B AT

x4 FEERERERENNEEEHSREENZIT

P o— PRI S FEFFR S = *ﬂ%ﬁﬂ}iﬁ;i %ﬁ%ﬁ%;i ﬂﬂL%Wiﬁrzzki
(%) (%) (kg * hm™) (kg * hm™) (kg * hm™)
TeiE R NO 1.74 ¢ 043D 79.46 d 21.96 ¢ 107.20 d
N100 1.65¢ 035c 94.44 cd 26.44 ¢ 128.18 ed
N150 1.83 he 0.38 be 97.55 cd 25.68 ¢ 12935 ¢
N200 1.67 ¢ 0.35¢ 107.15 be 26.60 ¢ 139.99 be
N250 1.95 ab 045b 120.15 b 3247 b 160.98 b
N300 207 a 0.54a 152.68 a 53.04a 21747 a
FERIRZE NO 1.74 d 0.43 a 79.46 ¢ 21.96 ¢ 107.20d
N100 1.77 ed 041 a 97.39 be 25.42 be 126.77 ed
N150 1.92 be 0.47 a 121.08 b 35.10 be 165.02 b
N200 225a 0.49 a 150.31 a 35.68 ab 194.98 ab
N250 1.97b 0.49 a 122.48 b 28.16 ab 159.15 be
N300 2.03b 0.54 a 161.97 a 43.19a 21442 a
JEHERR IR R NO 174 ¢ 0.43 cd 79.46 b 21.96 ¢ 107.20 ¢
N100 1.85¢ 0.39 de 9550 b 17.96 ¢ 122.66 ¢
N150 1.72¢ 0.36 ¢ 9457h 2159 ¢ 12339 ¢
N200 2.10 ab 0.46 be 129.04 a 32.55h 170.55 b
N250 2.04b 0.51b 14541 a 36.51b 192.07 ab
N300 223a 0.62a 15822 a 4577 a 21236 a
EKFE (P)
S 0.000” 0.000” 0.025" 0.438 % 0.089 %
it 0.000” 0.000” 0.000” 0.000" 0.000"
FR x s 0.000” 0.005" 0.098 % 0.008™ 0.027°

XF T PR R, /N AT A R )
149 108.6. 31.1, 147.2 kg - hm™, 7EJfi &N 300
kg + hm™ B, /N2 %300 I U ik B e K, W3
T HAAL R, X TR IRE YL, NESTT
P A Ay 5o 122.1, 319, 161.3 kg - hm™,
TRUHELAAE; WDNEZLIrWAERE,
THEA A 300 kg + hm™ Ah, £t BALFE2E AN i
Fo M TR R RUL, /INE& TR WA
Hr 98 117.0, 299, 154.7 kg - hm™, 7 i &
0 ~ 150 kg « hm™ BF, 460 H ) /INAE 45350 0 W
wHERARE, FEE RN 200 ~ 300 kg + hm™
b, INAZ 458 W A i = Tl AU 0 ~ 150
kg + hm™ B A0H, BR TR EEAN, /INEE 45
W R AE 300 kg + hm™ BRAEIRK, IR &S T
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HABPIA A3, 38 AN R RAE AL B/ N7 4538
SRR, BIRRIUCA R IRE > BRI E >
HHE R E
2.4 T RVEUIE Ko it 2 R A SR R
RUEAR A 7= 1 FIAR 27 5 R AR S 1A I FH =R
MEEAR, WE S ITLIEH, Mg mxt/ /I
FIF R AR A 77 F1 78 W i B 5 5 RISt
INFE BRI R AT S T 58 HAE F
BRI FH AT 5, 3 FhUIE, 76 A0 ) it K7
T, BT AN 250 #1300 kg - hm™>, #ERE
AL /N FE A 3 v T A P R U
TERR AU T, A0 HE A 2R F R0 B 22
o FABZSRIFNH A2 1A R X R A A
E S EERTE S AN
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x5 HERERERENEETABERARM

HAOK R Jiti BN (%) RIS (ke - ke™) PRAERR (kg kg
Wl IRER N100 21.0b 57.20 a 12.85
N150 14.8 b 3546 b 5.90
N200 16.4b 32.09 9.92
N250 21.5b 24.92d 7.18
N300 36.8a 24.57d 9.79
FERIRR N100 19.6 a 56.62 a 12.27
N150 38.5a 41.86 D 12.29
N200 439a 3335¢ 11.18
N250 20.8a 23.53d 7.20
N300 357a 26.57 d 11.78
IR IR N100 155a 50.52 a 6.17
N150 19.8a 37.16 b 7.60
N200 31.7a 32.02 be 9.84
N250 339a 27.48 cd 9.74
N300 35.1a 23.574d 8.78
BEKF (P)

RNEHY 0.030" 0.204 0.122"%

it A 0.006" 0.000” 0.443%

K x it R 0.029" 0.158" 0.227%

X 38 PR R, B e L s, /)
Z R ARG I, % =R 300 kg « hm™
B, AR 2 2 T I AL 3 AR R 2E ™
Wi 5 e SR B NI N 5 A 2R B A it 2R
A NES . X THRIRE R, NEZRIEFH
R it 5 it 2R A SE R e s e, H2E R
ANE s FER AR = 7 bl it S A B I 5
A 2E R A it e B N SN R G
5 REA L, $E0C IR E AL i 42 i 1 AU i
AP IR . X TR FR IR R KU, Bl i
RN, /INERIEFARRER G ZmA
7E S AL R AL B B AR — s R ARCR bl
Jiti SR G NG SR I N R A

WAL, ERREN TR EFR R R
31.7%, LB AEFR JK 2 R0 R 2 40l 1 6.1,
9.6 ™ H4r . BIARIMBEH I RIRE > BIER
JRE > EERE . U LS5 RY], 3 FhAEE RN
e AE BRI AR =/ N AE AR R A, SRR
JEFERR PR Z WO W ; 3 FVAIE, ZE AL T3
FEI B U A R RN, 225 B

2.5 HT AT Ky R s ht -3 4 R S )

M6 M LIEH, X/NZUGKE SRS
YEAT R AT, SR FUIEEA AR
MM ESEHAERXT 0 ~ 15 em HIESE L B
M, R AT RE R TEAR IS T, B R T
—Z W, JFHEIES KR, NEBAE
Wik, AR — U AERIIE, AN R U0 At
X AR TR E W, X5 RGERE
RN, IR, HeR &5
YIEA 225, AR IEAL P R SN
0.83 g« kg''; W IRKRTA ISR T EE
7081 g« ke's BWRIREIA LIRS R
H]0.82 g ke''; JEAEMRIR ZPIA AL PR+ e R/ &
HHE R 082 g - keg''o AL, 3 AL
H AR S BIEMINE T AR, H2E5
N E, ATRERRI I, ATt i
(i EREAT, MRAKRIENE 2, RUIES BE K2,
BRSSP SR TR M E R AR, UL
GERFM, 3FEIE, $KIRE MG R & 11
SRGEWESTEERE, W TR R
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WL HERIZ 2R, T VR 2 A
B
®o HERLREREX RSN

SRR M A (g ke)
oS PR % NO 0.83
N100 0.76
N200 0.83
N300 0.83
FRIRER NO 0.83
N100 0.82
N200 0.82
N300 0.81
JEARR PR 3 NO 0.83
N100 0.77
N200 0.83
N300 0.86
EAKE (P)
RAEZm 0.770™
it A 0.055"
JR x il 0.396™

A% S I AR (3R R R RS R IR R )
5 AT H, BF5E BB R it U XN A
E I = s S0 ) S 0 S
B, 3FEIEYREIR M/ N2 . A REEL . b
WA R RR R, LA R IR R AL PR
b, HUCREAERIRE .

3 N it 0 f X /N2 7 R A S
— B, VR 7 e B il G 4 4 T i S 49 ks
P, AR AR R AT — i R R e in 22
187 B AR, ZEAR I X A
% - B ERBERKXT, 3FEY (K -/hE -
Fok ) AR IAF] 900 ke - hm™?, SHEALIEA
(225 kg - hm™) AL, 30T 3MEHE, HE
Y AR . R AR A B AR
i R RN AR T A AR — 2R 9 B ) 250, AR
A DU RS R I, AN R R AR it 2
BEREAN, EA RUR E RA BEER, AR
I T EE R, 3FPRIE, N bl it A
S IEINTIE n. FU AR R R AL HE, At A
AT 200 kg + hm ™ BRI R E . iERIR
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ZA PR R AR A 250 kg - hm™ R ARG T
A 200 kg - hm™, (H2ER REE, HHF5EEYN,
FERBIRZ AN 20% Il -, 55 HUR 2 A0 B4
o, W EIRE/NE R AT, W
R 20% WIFEEELDE 1 ¥ PR AT AORIE = i, $E
FIEFIHIER, BARIFsh A, Hmgpskss >,
AR LS R LW, 5 R E R HRIR Z AL,
Jiti P A28 % IR 2R 0 /N2 7 1 77 v 1 At 1 o 500
Rb3 . IEAERI RN 150 kg« hm™ I /NE P RS
T3 SR 20 AU 250 ke - hm, 7R Z &R 300
kg + hm™ BF, A3 ™ 5, H % R R AR
FRIRZ AL T 8.1% Ml 12.7%., WA MR FEM,
JE R R IR K RES IR A A K, R R Y
J AR X AT MR Y B ) R BRI IR R AR,
PERR AT 1, BETT SRR IR T 3543 AW i 10,
ARG T L, EmEiiaEKE T, B
RV N 45 A 3 /INAZ 7= i BB R 2R, AR o
AR T, SR AR E, EiRE N 250
kg - hm ™ I, JESAE R PR 25 AL B /N2 P i e 1 A
PIRh AL EE . I FLE REIR IR R /N2 = F B A
FoomipE, RN, EARKKAET, N3 F
RIBAE BRI /N TR i ok, PR IR R IS 744
RER T IHALMAENE, (B EER,

ARG 3 PR RIS /N R A AR 1 Y
M), b 60 9 By I it 2 ) 38 A T G s S A TR
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KF, 3FAENE, BITEN A &N 300 kg + hm 1,
o AR A R B s, SN R R -B0E
B R IRE /N P-4 AR b R R R
JEERETR IR Z 0 5 8.1% M1 0.3%. JEHEFRIR 2 /NA
Hhy 1 AR R R e W R, e R
B H 7.8%. Jit B AE IR PR R R4S A 2E /N A X ALY
W, ARy Y PR, A PR R R R
PRE VIR /N2 b R R RO Ay, A
i R FZ MR R

THOFEE P R, SR EAMLL, i
PR IR BENS B R R R R A= S AR 235k T
P25 VS N, s PR — IR M ) I %
T R R, S Y IR, 1
KNG — AR L, /N Y EIOR R AR
JEA 2R Bt 2 (3 N A3 S S PRI A AR
DRI AT LA, R KRB P EAER AR
FUJEARIR IR R A E PR R A 1 6.1, 9.6 T H T
Mo R PR ZOR U, IR 3R Rl & s
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HARRG MK, BRI R R
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FGHRRIR ZAHL, R IRE 5™ T 8.1%
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41200 kg + hm™ [, dAFEH K (545.1 T8 - hm™ ),
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FR N R SRR T EHE R . b
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5 e SR A s
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Effects of new-type and application rate of N-fertilizer on yield, nitrogen uptake and nitrogen use efficiency of
wheat in wheat-summer maize rotation system

YUE Ke', ZHONG Wen-jin>, SONG Xiao', ZHANG Ke-ke', GUO Dou-dou', HUANG Shao-min', YANG Zi-chao’,
ZHANG Shui-qing'* ( 1. TInstitute of Plant Nutrition and Environmental Resources Science, Henan Academy of Agricultural
Sciences, Zhengzhou Henan 450002; 2. Henan Xinlianxin Chemicals Group Co. Ltd., Xinxiang Henan 453700 )
Abstract: In this paper, the effects of new-type N-fertilizers ( release-controlled urea and humic acid-urea ) and common
urea on wheat yield, nitrogen uptake and nitrogen use efficiency were studied to explore the scientific and rational application
of nitrogen and suitable nitrogen fertilizer varieties under wheat-maize rotation system in alluvial soil area of North China. Since
June 2016, with no nitrogen fertilizer as control, three nitrogen fertilizers ( release-controlled urea, humic acid-urea and
common urea ) and six nitrogen levels (0, 100, 150, 200, 250, 300 kg - hm™), totally 16 treatments were set up on
sandy alluvial soil of a modern agricultural research and development base in Henan province. The yield of winter wheat
was measured at harvest and the yield components were counted. The results showed that the yield of winter wheat increased
with the increasing nitrogen fertilizer. Compared with CK, the yield increased by 29.0% ~ 66.2%, 27.7% ~ 79.7%,
13.9% ~ 59.4% for the three fertilization treatments, in which the release-controlled urea was the best treatment, and it
obtained the maximum yield of 7 970 kg * hm™ when nitrogen application was 300 kg * hm™, which was 8.1% and 12.7%
higher than that of common urea and humic acid-urea treatments, respectively. With the increase of nitrogen fertilizer,
The average spikes per hectare of wheat with release-controlled urea and humic acid-urea increased by 12.8% and 17.3%
than that of common urea, respectively. The grain number per spike of wheat for the humic acid-urea treatments increased
significantly with the increase of nitrogen application rate, when nitrogen application rate was 300 kg * hm™, the maximum
grain number per spike was 34.6, which was 23.1% higher than that of common urea. For all the three kinds of urea
treatments, nitrogen uptake accumulation of the above-ground parts of wheat increased with the increase of nitrogen fertilizer,
which had the consistent pattern of wheat yield. Among them, the average nitrogen uptake was the highest in wheat shoot
treated with release-controlled urea (161.3 kg * hm™ ), followed by humic acid-urea treatment ( 154.7 kg + hm™ ).
Compared with common urea, average nitrogen use efficiency of release-controlled urea increased by 9.6 %, which indicted
that the application of release-controlled urea could improve the nitrogen use efficiency, partial productivity and agricultural
efficiency of wheat. In the treatment of humic acid-urea, the utilization rate of nitrogen fertilizer increased with the increase
of nitrogen use efficiency. New nitrogen fertilizers ( release-controlled urea and humic acid-urea ) can improve the nitrogen
utilization efficiency of wheat by increasing the yield components, wheat yield and nitrogen uptake of wheat. Under the
conditions of this experiment, the release-controlled urea was the best for increasing yield and nitrogen use efficiency. The
maximum yield was achieved when nitrogen was applied at 300 kg * hm™.

Key words: new-type of N-fertilizer; nitrogen rate; winter wheat; yield; nitrogen uptake; nitrogen use efficiency; soil

total N
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