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s EXT )| g X & F KR EER T B %
B A IR EE 7189 F20

Gy #hE L, ORMAMET I R, akERAT T, EERR L, FLILE S, mdkE

(1. Pl e sgpe, Ul #s 6111305 2. PUIA Ll RLEBeEMiis T, pa)i|
WA 610066; 3. K Bk, Pl ZEAE 617200 )

& OE: IR b b XOF R BUER BE ) IS FOMAR R, 2013—2014 4R TF 8 H G, SR A B AL
XZH, %8 5 A4 0. 45, 90, 135 Fl 180 ke » hm >, 2 M- 22 HH I 3 1] T A JE305735 1y B AR B4R 1E
b2t 5r . J1dehn . BURR DL RRER = i, 25 R0, ML TGP AE AL BE, it B AR PR = 1.19% ~ 8.43% (2013
)L 175% ~ 9.19% (2014 4F ), FEAREIR RFRAK 11.11% ~ 44.44% (2013 4F ) . 12.50% ~ 52.10% (2014 4F ),
T KRBV R 1 22 W RN SR I EE 2 WY =5 5 W AORE R SRR BE | ZERT RIS . ZEFFYTIRIR B L A R
ERFTME, Sk 2 RS 3 WAYEEE GRS 2 WA 5 A R B e,
SRS 2 W R 5 N el IATERE S A Ve O A R T ARG . il T AE B R TORZEFFIEENREE 2 =
55 S IR EE AT, LIRS 2 W ESS S WIVLF R R AR, R R SRS | 2SR RASTR AT I 5 B it
T A I S RS NS TR e e, R B IE R 90 kg - hm I RO R, 5 BN, iEJH 95.0 ~ 121.0
kg + hm™ B, BEASH I INAR FORIEFE A M LFAE R S i, SSREEFFUTINTIRIE | A R 2R B RN 2SRRI B
PERPUEIRAE Sy, BHREURER, EZEkrRr=ia, BT ) H Fef X A ToRPUE, Er=iti i E AR L T He

MR TS BRI, o

KR ALK MEMLE,; FITREHME; PuER; R

FoKJE RIS R, A
FESZREUR . FREE SRR SRR . T,
R EER R EERG, (ARt E R
U, IR E 2 SEOE T, T EARA T
PR, IR T R T KB 1 388 23 [l 4317
WS T R ST, BRI R R %, &
HOKAr. F24y. AR S RS s 2
BEL; 80K 3 3 S 508 5% ~ 50%, WL R4
dallie s BRI 1%, 290805 108 kg + hm™'*,
Pageit, Tl 45 AR R AR 3 BB K P A4 2 O
100 75 7 B AFEREROT L 2 0 g .
AR R BRIk
I P07 2 A N (1P 0 £ 5 S A R AL

KRB 2022-05-15; FABH: 2022-07-22

ELWR: H%x &40 & & (2018YFD0301206, 2017YFD030
1704 ),

EB/—N: 5% (1990-), Wi-LaFEA, F2MHE TR
ARG . E-mail: yqsicau@163.com,

WIESE . R4EH, E-mail: yuanjichao5@163.com,
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IRBIFSE, LAY 5 FORZEFF B BTEIRE T,
W
TORMPUEIRAE S S ZEAIESRAE . 172 h5E
K BB VARG O SR K E R R
FIRHREFRIUR, WIEMALS, 2S5 HE
FIMLET 25 B 3 0, Al Bz 4 SR 4 A8 SR T Jn &
1K, ZEAEREAA AL I N, ZEAT LA
£ )11 O AR B (1 O G0 & 1 I L1 )15 Y 71
ERBE 34N, BRI TR, BZa ek
BT B SR KB R R 3 T A BB
FEFREAEPTEALTT FR X, v e XA DL 4fGE
7 ELAS X504 Hh Al AR AL T 22 k. B
FRIENN R IX A EZARY), AEF PR h TR
NIRRT Z, TR A B, sy
ST RE IR X K 7 A 5 A ALK
T R R AR AL, T G B A AR s EOR AR
PURIRE ) 5 BRI ARAREIE . Ak, AFFFERL CIE
215057 AR, RSO X B ORZEAT ]
R WA Jroe e ERR B iR
My, B bR A% TS b -5 TR BR8] A %
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F, ARBIN e DX K e 7 e 8 A B A 4
N FE A R BB P B SR A S

1 #REFZE

WA T 280d, 4EHSIR 160°C, 10°CLL ISR
JE 5500 ~ 6000 °C, 4F ¥ [ 7K 900 ~ 1000 mm,
FEMTE 68 H, £KFE (4—7H) FHRIR
MK ILIE 1, R L, KBHT0 ~ 25

1.1 e R em B2 BHELAPER A PR 10.12 ¢ - kg, &
I T 20134FE4 H 22014458 H, 7EWU Il 097 g-kg', &#50.18g ke, 2811056 g« kg,
BT (30°437 N, 103° 52" E) 172  GMA 6742 ¢ - kg, AW 1423 ¢ - kg™, #AL
k%, R X B W HAHIR I X, BT 5546 mg - ke s
360 1 7 36
BEEZZEEA [k (20134F ) T [k (20144F ) --8--- SERIHEE (20134F ) —— SEXBUE (20144F)
320 F %
280 F é
,\\
240 é
z ' ﬁ >
é200 ’ é -
N B _{/ khi(
& 160¢ g g . ﬁ
7 1|
Z |
120 F %/ ﬁ’ :
7 |- i
80 é g i :ff
7 |7 Z
40 7N “nlls 7
o O] U 7 [0 |
1111317313131 1713131171311%111311
1131313137113 3¢gf1diii1Lil
HI (H-H)
B 1 2013FEFM2014 EFZRKEKS (47 A ) 85 dHWEKENEHRE
1.2 ket FRETR HBERE L, b 5 RE b T30, 14

BER KGR R CTELZL 5057 (PR R IE
Y BARARTHEA AL ), Z g Ll
P T HERERGAE U1 Fr g DR A T R R A 2 —
1.3 Rt

R0 R A R R AL X AL i1, B0, 45,
90, 135, 180 kg - hm™, F: 54 4 B (K,0) 7k
L, ANHC A Ky KL Ky Ky K, S 3EA,
it 15 MK, ANXIE R 4 mx 6 m=24 m*, A
b BRAAE S AL (K0 = 60% ), AL MR E
(N =46%) . BN ALHIRES (P05 = 12% ), 46
A &M 225 kg - hm™, BEAL (P,05) HH & 490
kg « hm™, BEALAERACLERE R A HUGE T2 17, &
REFNER AR F FERE <GB HE =101, FEAETERRF AUt
FAELT, BICE RV TR IEA . 3%

AL, SRS, FET L6 m, AT
0.4 m, BREE 0.2 m, FiA %25k 50000 F « hm™,
ST 201345 4 J1 3 HMI2014 4 4 J1 1 A B RJE
K, BIPERZBEE, WH LA/ 28, 1010
IR, 4 mt i (B TRR ), ERmIm
1A 2 RS, G2 T R A5 B i ) > b R T
P, 2013 4F 8 H 2 HAN 2014 4F 7 H 29 HIGkK,
L4 METTH Tk
141 R BR BRREIE
TEoKmt223] (2013456 A 19 H, 201446 A
16 H ) FIHES I (20134E7 A 11 H., 2014 4E7 A
12 H), B/NXBEHR 8 MRICFRMEABRE, FF=EFT 15[
HF, MR FAE 20, 3. B4 S
A, RS T (CERH A
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R, i a Filh) , e HUMERE (28
FBREE . AR ERTEREE ) 5, BT EIR TR
W 105°CAYT 30 min, SOCHET ZIHE, FFRE,
1.4.2 5] Sp2EeE

FIIH 140 A1 Tl EERE SR AR 4 25 5t B2 U
FE AL AWOS-SLO4 I 72 45 T 5 b FH & B 400 3k
(REBE AN 0.01 em®) T T XA &6, 22148 1)
TEEBEZEFFR AL, 0 SR ERORAEAE R A R 2 5
JE s BRI S, (BRI AU 1 em®) FH T2
FRHs, ZA2 T Z25FFRE 2k, 0 SRR R IEAE
FERRSRRE s Y AUk CREEET ALY 0.5 em®)
e F TR, S22 N Z2EFFUTWO AR, 0
R RAENE TR
143 ola e ke

AT 141 W TR, B SE 3T 0.25 mm i,
K H H,80,-H,0, 11k, F FP6410 5 A6 -
SEAN I, HEMR R RV L Oy kI E AT
TEM N4 2 i,
1.4.4  fEURFFN= 2

AR GE T4 /INX AR AR S . ERRREL . 52
WobREk, THEEMRER, JF R E S oRE G
1.5 HESEOTE

ZEFFIRF V=l - abld (a F1 b 43590 S Z5FF K il
AR, 1 )

FEIRAT ) ZEATEEREE (g - dm™) = JEHBT )25
FREEE (g) / FEFIRZEFHARL (dm®)

BB ZEAF TR (g dm™) = FEHBAT 2R
FTE (g) / ZEHNZEFAR (dm')

BIRR (%) = FERREC FRLEREEL x 100
1.6 BRGS0

iz 11 DPS 7.05 #1SPSS 19.0 i /3 41, £ ik
KR NEEZESE (1SD ), MESRBEEIEA
—5, ARSCHE X 2014 AELE P TRLA A

2 HERESH

2.1 iR ORI R R i R R )

NF T ATAS, R it 6 R K ARk
FH BRI AT W52, Pk & (Y) R
P (X) B SeBg 5o, o Z R TR
M RR AR OG ZR, 2013 Fl 2014 4F (14 5] 05 5 B4y B R
Y=-0.065303X"+12.5575X+8692.0 ( R>=0.7410"") #I
Y=-0.071116X*+13.5201X+8690.7 ( R*=0.7516"") ,
TERATE 551 M 96.15 1 95.06 kg + hm™ Bif P ik 2|
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Her; HBMEREE (Y) IR ERR R (X)) ANt
PR I T, & Z A IR MR R,
2013 F1 2014 45 1) 181 5 J7 #2453 311 24 Y=0.006173X’~
0.1500X+23.25 ( R°=0.8235")  H1 Y=0.0006469X"-
0.1553X+20.79 (R’=0.80517"), 7 jiti %7 & 4> % K
121.49 F1120.03 kg + hm™ BHER RS, AT, &6
it FHARAERE G ™, RERFIREIR A,

x1 EHEXNEERERE, FEREMMRE

2013 4% 2014 4F
b3 i fHlfRA i s fElR A

(kg * hm™) (%) (kg * hm™) (%)
K, 8743.50e 22.50a 8708.60d 20.00a
K, 8959.17¢ 20.00a 9060.32b 17.50b
K, 9480.83a 12.50¢ 9508.71a 9.58d
K; 9112.50b 15.00be 9078.39h 12.50¢
K, 8847.50d 16.25h 8861.40¢ 13.75¢

AR R/NG FRERIR 0.05 K L2253,
2.2 it BT KT B P B R SR A

MR 2 TR, FEnE 2 IR ], R R
BT B SR 2 Y7 E) 22505 5 74 () A f o A0 E BT 2 1)
EIAREEREES, 552050, 4R,
5PTRIAH B, 27 3 [) ik 22 H e B AT R 40 ) G
19.45% . 5.82%. 21.62% F119.70%. 0.44%. 9.04%,
HEAL N3 BB 12.39% . 4.77% . 20.87% F1 11.95%
028%. 6.22%. BEEHFFACHGHI RGN, 228
WSS 2 1A 2250 S YR A AT AT T
dUETHERE R, 5K M, KL K. K. K AbEE
22 5 2 TR S 5 1 R PR E AT S A
1 22.3% ., 26.5%. 32.7%. 35.6% F114.2% . 13.2%.
17.7%. 17.7%, #E % 3 513 5 42 & -1.8%. 32%.
229%. 169% H10.8%. 34%. 21.0%. 13.0%., 1E I
INFIREROY, FORZEFFILF RIS 2 Al 220 5
i) 4y 22 5 R 2880 Bt 47 P T2 R R Rk
5555 2 WRIAH L, 2R S VR 22 e o AT
30 F B 1221% ~ 18.16% F19.34% ~ 13.84%, i
W R 16.06% ~ 18.84% F17.86% ~ 19.40%,
1 R I A ZE AT SR 4 ) 5 i 3 D) e S R 2
Wit PR K AP g, ik 22 BRI I B 2
) 22 505 5 719 (W) A9 1 285 B e 19 s B4R, LK
WhFREE . £ BT, it 90 ~ 135 kg - hm ™ 411 AE
B S R v K AR 2 1 ) A S T A R &
L, WINATT R FT IR, PRI EORPTER
fed.
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K2 TEREX ERTIE R RFFERR 0

2234 R
iH Abpg
By B3 Bay s B B3 $ay CURRT)
o (g) K, 21.96b 27.79h 26.68b 23.17b 32.98hc 37.23b 35.47h 32.96a
K, 28.24ah 33.25ab 32.84a 27.51ab 31.03¢ 37.07b 37.15ab 30.79
K, 28.81a 34.09ab 33.26a 29.81a 33.88hc 38.02ah 37.98ah 33.23a
K, 31.95a 37.05a 33.29a 29.87a 40.21ab 47.01a 44.83a 38.38a
K, 31.80a 38.35a 35.08a 29.85a 43.74a 45.04ab 39.63ab 33.72a
FiE (g) K, 3.69b 4.57a 4.44b 3.93h 4.12b 4.64b 4.60b 4.38b
K, 427ah 5.00a 5.11a 4.61ab 4.14b 4.65b 4.70b 4.40b
K, 4.16ab 4.93a 5.04ab 4.70ab 4.33ab 4.69h 4.75h 4.58abh
K, 443a 529 5.04a 4.81a 4.99a 5.64a 5.59 525a
K, 431ab 5.18a 523a 4.85a 4.68ab 5.30ab 5.21ab 4.85ab
R Ko, 6.61b 6.160a 5.36h 4.44h 7.98¢ 6.76h 5.53¢ 5.08b
(g~ dm™) K, 7.76ab 6.86a 6.15a 5.04ab 7.68¢ 6.99h 6.33hc 5.29ah
K, 7.70ah 6.89 5.78ab 5.09ab 8.30bc 7.11b 6.61ab 5.49ah
K, 8.16a 7.06a 5.80ab 5.18a 10.20ab 8.6la 7.33a 6.11a
K, 7.88ah 6.70a 5.66ah 4.80ab 10.23a 7.88ah 6.38hc 5.40ab
T K, 1.09a 0.95a 0.84b 0.75a 1.00b 0.84b 0.71c 0.68¢
(g~ dm™) K, Llla 1.03a 0.96a 0.84a 1.03b 0.88b 0.80be 0.76b
K, 1.12a 1.00a 0.88ah 0.82a 1.06h 0.88b 0.83ab 0.76b
K, 1.13a 1.01a 0.88ah 0.84a 1.26a 1.03a 0.92a 0.84a
K, 1.10a 0.95a 0.85b 0.78a 1.10ab 0.93ab 0.84ab 0.78ab

T [{—5 RGNS 5L 7R AR 0.05 K F25 R, T,

2.3 it B KT [ B R e A

AR 3 AT, TP AR i 22 RN SR L
AR, B R Rn, ih 22 LA
WA ER S BB N ( 2z Al WA A, A
HEAEHE AN 1 kg « hm™, 552 ~ 5 5[ SE 80 &1
JT0.003 /4N E 4 A ), TESR B SE R 5 AR (=
HZMEZRMERB R, UK RS ), i
— MR, RHEE (K, 438 ) il (K, &b
) BRI RIS ARk 22, I
BROCK, FK AR B ) JURH S, SO0 s ek 2231,
3¢ W3 il B0 A R T 458 0 A= RS 3 Y ) % 4
i,

SR 2 R MW AN RE Y £ A RN Sy, 52
FROLOR B B IR 06 20 F R ILF s (A e nt 22 L)
Ja it Er YAk, YRR B EEWE N, 5 R
AL 4 A5 18] SF- 359 3 3 21 4 25 s ek 22 301

BRI 69.5% 0 PSS HILAR 2SR LT e R 5 B
PREERAC F B A S S R, DL K, AP A
K Kb 344745 (] (9 21 4 22 35 0 0 FE X IR (K, ) i
66.5% ~ 113.3% H178.9% ~ 152.9%,

R T [ A ) T A3 R U P 2 i e 52
JESCFR AT L A X i 8 4% T 4 B S A T
TR SR A R, (ER s R R S A
AT 2 BAFAERR 22 5, FEnE 223, Bl e
BRI, A% T [ A] P R B R R A R
KRR, DK A P A (H AR
KW, BEE ST RGN, A ] ] A
FIVE R & B BB R T, DK, A P i
e PE—Bnth &, K, AP a s (n]
EREFIERY ) SRR 22 WK, K, A K, 23
DNVAF B2, 2 T e 90 03k 5 784 1) o i) o )
¥z .
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F 3 HEHEXEXRTEYRER KM (%)
it 22 14 R
i H bis
B2y B3 B4y ERRT B2 B3 B4 H5Y
B K, 1.31d 1.18¢ 1.21c 1.38ab 1.03¢ 1.02¢ 0.986¢ 1.07¢
K, 1.43cd 1.47he 1.41b 1.39ab 1.42h 1.49h 1.421b 1.47b
K, 1.63¢ 1.50bc 1.27be 1.40ab 1.71ab 1.74a 1.757a 1.70a
K, 1.88b 1.75b 1.43h 1.33h 1.88a 1.90a 1.955a 1.79a
K, 2.18a 2.11a 1.71a 1.53a 1.90a 1.79a 1.783a 1.50b
LYEE K, 5.40d 4.20d 5.07d 4.35¢ 7.23d 6.33¢ 8.00d 9.60c
K, 5.66d 7.63be 5.78¢ 4.93¢ 9.23cd 10.85h 10.64¢ 10.36¢
K, 8.99a 8.72a 9.00a 9.28a 18.29a 15.64a 18.45a 17.17a
K, 7.96h 8.35ah 8.83a 8.54h 15.19h 11.63b 16.26b 13.61b
K, 6.92¢ 7.44c 7.60b 8.28b 10.74¢ 10.81h 11.02¢ 11.26¢
AR K, 6.37a 5.27bc 3.85h 3.53bc 7.20a 6.54a 5.59 491a
il K, 6.57a 5.60b 6.04a 4.30ab 4.44h 6.53a 5.44a 343c
K, 6.58a 6.78a 6.40a 4.45a 3.14c 4.48b 2.94¢ 3.37¢
K, 5.20b 4.88¢c 3.95h 3.06cd 4.05he 4.66b 3.25hbc 3.81b
K, 3.89¢ 5.06bc 3.28¢ 2.54d 4.08be 6.05a 3.64b 3.62bc
TER it K, 0.44c 0.49d 0.87b 0.73¢ 1.14b 1.137a 1.340a 1.20b
K, 0.73h 0.76be 0.93h 0.87b 1.24ab 1.070a 1.143h 1.06¢
K, 0.93a 0.95a 1.22a 1.20a 0.78¢ 0.743¢ 0.988¢ 0.87d
K, 0.71b 0.84ab 1.20a 0.74c 1.34a 1.053a 1.100be 1.32a
K, 0.43c 0.72¢ 0.89h 0.75he 0.80c 0.854h 1.016be 0.91d

2.4 JitA R R ORI R R

R 4 TLAAE Y, 2510 ) AR 2Rl sim i 22
- He B i 85 R 25 47 T 5 8 2 it 7 62 A L
REAR, PIASBIIT (k223 S5 0E300 ) 5 AN ER K
SRR TR T, SERIGR . SR B AT
5 BE A3 AR 5.09. 43.79 F154.17 N; A A X 5t
5457 TR B MLAR 8 B2 A B S R ), ot o %) 39
T,k 22 SR R A ) A 2R R L 2R
FF F R 5 o5 AR 5T W7 0 B 350 5 IS 4 s it 34,
PLK, b . SRR (K,) MLE, 2z 3] fnE
I K, Ab BHEASE By 2 ] 5 B 3 N 15.42% ~ 27.53%
1 16.74% ~ 33.47%, Z5FFRHEGR LS 8.68% ~
25.40% 1 14.43% ~ 28.22%, ZEFF4r b & 32 &
23.57% ~ 44.37% F121.08% ~ 40.24%, n] UL, Jifi
FHERAE BERS 35 1 2 SR A R HLAsR 13, o
— 200 —

PIAFAE (K,0) FHEE 90 kg « hm™ Mtk
2.5 ERTEBTEMR e -5 Y A 53 AE G
I 2, &3 RN 4 mT A, 1 (RLAE R 2 ) 5k
HHEER, B, TEE. AR, RS E.
AT PERE B i S IEAEOG,  Horp 55y (A ff 25 B AT
FE B W EAHSE, R=0.7957 Fl R’=0.5994"; 5
A EATER S A AN R, T R R S
Hfefr By . TR B PTVEPERE T S e A
O, Hr 55 ) ff 2% T4 R A B 3 IR AR OG,
R’=0.6077" FIl R’=0.8452""; Sy[a|fifd , T . £F
£ e L o Ny NI 31 B T R B K 2 o
FHEE . A A AIEEERE S R IEASG, Hh s
7 [ fif 4 B T 2 P A IR ARG, RP=0.6265"
M R=0.7155"; HTinffdE, T8, F4EE T
KHEAK; Siyeh & & 2 0AG,

S

(T
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T4 HEHEXTEXRTE SRR (N)
I 22 44 HEIH
WiH by
2 3 a4 5 2 H3T K4y 5
SER K, 39.30b 32.06b 28.65a 25.06¢ 44.09a 37.30a 32.68a 26.14b
K, 42.33ab 37.81a 33.19a 29.20ab 49.14a 4191a 37.10a 31.47ab
K, 45.36a 38.88a 35.41a 31.96a 51.47a 4421a 38.48a 34.89a
K, 44.75a 37.64a 31.87a 28.09bc 4791a 43.15a 34.90a 31.44ab
K, 43.08ab 37.69a 33.86a 29.25ab 46.77a 43.11a 36.73a 33.88ab
R K, 351.69h 264.16¢ 230.98h 194.85¢ 301.52d 262.34b 200.74d 190.30c
K, 356.46ab 284.56hc 248.92a 210.83b 323.24bc  265.08b 227.32¢ 203.43b
K, 382.23a 315.36a 255.25a 244.35a 362.04a 300.19a 257.38a 228.01a
K, 367.49ab 293.43ab 250.26a 240.22a 342.68ab  285.96ab  241.06b 220.41a
K., 361.88ah 289.72b 248.88a 220.55b 320.92cd  279.98ab  225.39c 209.07b
Yrigsm e K, 346.26h 243.91c¢ 209.20c 180.57¢ 328.88b 270.68¢ 221.49¢ 170.18¢
K, 353.81h 284.99h 214.48bc 182.87¢ 352.06b 209.96ab  225.38¢ 185.21c
K, 427.87a 352.13a 284.37a 239.00a 403.26a 327.75a 269.58a 238.66a
K, 366.94h 289.87h 237.87h 201.57b 347.80b 284.87bc  252.98h 216.08b
K, 373.03b 286.43b 229.63bc 191.89hc 339.99h 282.28bc  231.6lc 210.36b
60 - _ _
(a) (b) (c¢) (d)
°® ry
- ®e o
Z sl PO i e B i
W ¢ (LY
= 30t 5'8'."/( - ~ - -
= ° o *®
B
& 15T y=0.4328x+22.619 - y=—1.5012x+44.402 = y=4.3291x+8.4765 - y=37.912x+2.3693
R*=0.1335" R?=0.0099™ R?>=0.7957"" R?=0.5994""
O 1 1 1 L | | 1 1 L L ] L 1 1 L J 1 1 L L ]
0 10 20 30 40 50 0 2 4 6 8 10 0 3 6 9 12 15 00 03 06 09 12 15
i (g) FE (g) BEEPE (g - dm™) T (g-dm™)
60 - - -
(e) (f) (g) (h)
— o ° ° . ° * ° *° .. (38
z 4r .'Q‘ 0% g0 o B 08° o5° B o %,
= L % %%,° o oo #° ° hNXY
= 30 opo * 9 B oq 00 B 'y}
E [ ° o o © ° o
%’i 15 F y=9.5744x+22.51 y=0.6251x+31.285 - y=1.4787x+30.327 - y=—1.6145x+38.819
R?=0.1835" R?=0.1255" R?=0.0825™ R*=0.0066"
0 1 1 1 1 | 1 1 1 1 ] 1 1 1 1 1 1 1 [ ]
00 05 1.0 1.5 20 25 0 4 8 12 16 20 0 2 4 6 8 10 00 03 06 09 12 15
AEE (%) HYeRETE (%) NS R (%) TER SR (%)
B2 FEARTEEEREFREESYRASRBEXE
o, R PRIFRORTE 0.05, 0.01 K LRI, ns F/RTE 0.05 K LA 35
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400 o, () I . (b) i (¢) i o/ (d)
[ ] ... .'
s %o o .
[
- 300 ‘e - ‘e L L o
o 0oy °
]J%;( 200 | o * 00 B o - L
'VZ
53
1001 y—0.0668x-+269.2 [ y=—32.253x+423.94 [ y=30.876x+65.868 " y=367.39x—67.075
R?=0.0001™ R*=0.0688" R*=0.6077"" R?=0.8452""
0 L L 1 1 J L L L L J L 1 1 1 J
0 10 20 30 40 50 0 2 4 6 8 10 0 00 03 06 09 12 15
it (g) FH&E (g) FHE (g-dm™)
400 'y . (e) [ .. (f) [ [ Y (h)
°® .. [ ] 24 ° [ ] °
% o F ° .
’2 300 F * . L] 3 L ¢ B B .o.
LX) O'I_—F_. .
= <R S, % s &%t
200 | ° Er I i %’ e
% e © L] o ° 3
sy
1
100 ' y—69.051x+164.77 [ y=0.5028x+266.64 [ y=15.097x+200.23 [ y=—82.079x+348.44
R?=0.1433" R?=0.0012" R?=0.1291" R?=0.128"
0 L L L L ] L Il L 1 I | L L L L J L L L L ]
00 05 1.0 1.5 20 25 0 5 10 15 20 25 0 2 4 6 8 10 00 03 06 09 12 15
EE (%) FHhERESE (%) MRS E (%) EEE (%)
B3 EXTEEFRREESYRASWHEXE
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Effects of potassium application rate on basal internode characteristics and lodging resistance of spring maize in the
hilly area of central Sichuan

YI Qian', ZHU Cong-hua' >, TAN Jie" *, ZHANG Jia-li', CAO Yue-giang', KONG Fan-lei', YUAN Ji-chao'"
(1. College Agronomy of Sichuan Agricultural University, Chengdu Sichuan 611130; 2. Crop Research Institute of
Sichuan Academy of Agricultural Sciences, Chengdu Sichuan 610066; 3. Agriculture and Animal Husbandry Bureau of
Miyi County, Panzhihua Sichuan 617200 )

Abstract: In order to find out suitable potassium (K ) fertilizer application rates in improving lodging resistance in hilly area
of central Sichuan basin, a field experiment was conducted in 2013 and 2014, a single factor randomized block design was
adopted and five K fertilizer application rates ( K,05) were set up, including 0, 45, 90, 135, 180 kg * hm™. The matter
accumulation characteristics, chemical composition and mechanical indexes of basal internode in silking stage and filling
stage, lodging rate and grain yield were measured. The results showed that the yield of spring maize increased by 1.19%-8.43%
(2013 ) and 1.75%-9.19% (2014 ) ; and the lodging rate decreased by 11.11%-44.44% (2013) and 12.50%-52.10%
(2014 ), compared with no K fertilizer input treatment. The lodging rate of maize was significant negative correlated with
rind penetration strength, stalk crushing strength and stalk breaking strength of the second to the fifth internode at basal in
silking stage and filling stage, fresh weight and fresh density of the second and the third internodes at basal in silking stage,
and K content of the second to the fifth internode at basal in filling stage ; while significant positive correlated with the content
of soluble sugar and starch in the second to the fifth internode at basal in filling stage. The fresh matter weight and dry matter
weight of the second to the fifth internode at basal of maize stalk were increased by applying K fertilizer. With the increase of K
fertilizer application, the cellulose content, stalk breaking strength, rind penetration strength, and stalk crushing strength
of the second to the fifth internode at basal showed a trend of increase first and then decrease, and the highest value was got
under the treatment that K fertilizer application rate was 90 kg *+ hm™. In summary, under the K fertilizer application rate
of 95.0 kg * hm™ to 121.0 kg + hm™, the lodging resistance of plants were increased with the increase of cellulose content,
stalk breaking strength, rind penetration strength, and stalk crushing strength of the basal internode, which resulted in
much lower lodging rate and higher yield finally. This study could provide both theoretical and practical basis for lodging
resistant and high yield fertilization technology in spring maize production in hilly area of central Sichuan basin.

Key words: spring maize; potassium fertilizer rate; basal internode characteristic; lodging resistance; yield
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