hE SRR 2021 (4)

doi: 10.11838/sfsc.1673-6257.20248
T B b it e 9 4 22 AR Xt K A K R B R B R

XS, E O, B, xR, AR, TR, A AU

(TEREALERE, THE ORI 750021 )

i E. TEEITUEDHIAAE, RS T EORMAR, RIS DA 2EAE AT AR L, A
FORMMBERVE KA RIE . FARGEMRHZE5HARE ), BRIt A= Re  idem, MO sal Bk A1
RS DAL ER SRl 6 57 MRS, RIS —R AL E N i A 38 T 430 3606 3750 (T1) . 7500
(T2) . 11250 (T3) . 15000 kg * hm™ (T4) RIW2E N, DAIARHAL X IR (CK ). Z5F B, 59t 5 4 2 A
Ja K R M ZE R CK 433 K 27.50% ~ 41.08% 2 50.00% ~ 61.36%; Jifi FH 15000 kg + hm™ B, K%
o SRR R s i AR ZEAE X FORAM A A R B MR, e G RILSE . M Co, W
B ZRBBHAR . MR RE CK AN 1.42% ~ 15.49% ., 40% ~ 60% . 29.02% ~ 65.70% . 21.73% ~ 55.59% .
12.79% ~ 44.23%; Jifi JH 15000 kg + hm™ I}, Tkl b 9O & S 8 R B4y 2 5 il 11250 kg + hm™ i
FORMWR KB A, BEARE, SR, BEWA, BREERE. WA CK 42001 K 115.80% . 103.78% .
104.06% . 4.63%. 101.83%; 3ElZENEXT KRR ZHRA B FMEER, BATE. frRidk. B, HUHE R
I3 5 B 20.03% ~ 30.00% ., 14.63% ~ 31.49% . 28.16% ~ 50.74% . 62.57% ~ 72.28%, Fc43 K ¥ CK [ AK
39.88% ~ 53.99%; i 11250 kg - hm™ BF, Frfik, BK . FHLATRARK R it U4 28A0 S 338
T KRR O EORLE, A5 2 I A AR A = (R T B A 24 R, PRl 11878.95 ~ 18897.90 kg - hm™”, #% CK
W72 63.85% ~ 160.67%, LB 166.53% ~ 401.90%; ¥hHb Tk B A 20 B33 i #h 7818 B 0A ML Tk
2 I IR E HE F K TR T, MEE AL A 2ok A, A6 T E VDb F ORI 11250 kg + hm™ (9934
FENE RN RT A SGH N TR AETS , T e E 2 F R P B e Rk =

KR PIAFIL,; FoK; WA ERKE; e i

N HEHR T, X8 &7 ih AR
FHm, ARG TR SR AL . SRR
J, 3R B FEE AR G R I, 2016 AR AR
A RIMEFRELL L 7 & HES R BN, 7 = 1mE A
A IXE & AR A B 747.02 07 0 )
AU . SUeFEmE, PEAb 220 e h T AL T
W, TR, A R ERIIAOL X A g
T FOKRHE BB AN AR 7™, T AT FRAK HE B
PRI B . AR EKIE M AR, 9 AR ATt
FEARPRIE XU, I 2015 4E 0T 4R, R0 R 2
SRR AR 173, A R SR
AR S B K DN D24 1) [ ANl o e
Rl B Rl 1 7 8 2T R AR A T iz 2%

KRB 2020-05-05; FABH: 2020-06-04

BEEWMH: THEEMWPLITRIESINE (2019BCF01001, 2018BBFO2021 ),
EHE/ N KR (1996-), B, TEPTA, WLaFt, of
FEIT A G IEFIFH . E-mail: 1720112544@qq.com,,

BIUEE : MY, E-mail: sqnxu@sina.com,

RALNE R -
BEREPSEEDERTTENA . BEER
JBE, BRI EREFHNERTE;, &88IE
FROP AT, A K EA ML R Z R AR T T
2, BT e -, Ry K AR, FH
R AT e Y, R A Al B
PEOG IR & B B B L, sk s B B K,
e R RE RS RO FHAS O, 2 2% 5 Fh I8 I itk g !
EWINANANERL RS AT, B AR Wt
RIL, TERD ML it AR R A 25 ML oK ™ &
T2 BF AL S B, 8w Bt A 43~ J31) 4 15 48.60% Fil
33.75%. FESCHIAE DB, A 2 A R
F R RO IR T T 46.1% ~ 74.2%. 253
TSR, 42 75% 2o A WAL IE BE e
AT SIS ARAEAR S 1 E oK 5, R b A AR
SR, A T SEES H R IR AR 2 %) R AR
K, RN TE IR . FHAE S pR R,
7€ 4835 kg + hm™ 5 5 FF 3000 kg - hm™ JR & i H ,
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okt RO A KALTE MRS R E
TR EAEE, BRI I BEgT RB, i F A 2%
5 it A AR A H, - M3 3 DXt FH 4 2% oKk 3 =
72% ~ 299%, THRIEIGN2.5% ~ 182%. A¥H
WS RN, ZEAREA HLAE S5 A AR BC it AT 14 1 456
PR, (R A K R T B T 0 B A
FENE 5 A IE it XoF - SN0 7 S AR A= K A5y 5T
W2, (I R AWYD - rh A s RaE 5D

SRR FREE P = IA” (T
WA S HEIOR ST, W A AR H A )
BUBERICHLI il ™, T2 TR £ IX
FRAXT G, 0 H IR 5T 54 FEA A H X
KRAA B3N ESE, BB 4= 2E N0 1 A B
FHE R ATRE, VRS 2020 AEARAE it A2 48 1 A
AHUERARALAE, RS BUA D fil e T Rk e 4 it
Bh2EAR A

| RS

L1 F5E XA

AT 20185 AE 9 AT ERNITA
Fi % (38°60' N, 106°57' E) #f7, ZIXJE T
T RBEET A, R, 2V T, kR
J9 1150 m, AEEE 8.6°C, 24E= 10°CHIFIRZ
4 3300°C, TCFEWIN 140 ~ 160 d, “FH R
243000 h, EFFEKE 200 mm, TR, B
HZER, AFATEYEREEIERER,

1.2 Atk

B AE o Bk, SR R gk e
5, R PURTERR

P PR E S RGN+, -1
Fh R b, M ECE R A, SRR
A, THERBEHOMWIK, 55RPCREH, kL
i 84.62%, MyRL i 10.53%, FhRL S 4.85%,
0 ~ 20 em 1 J2 + HE S A AL 2 % it Oy + 3 pH
8.26, ML 5.62 ¢ kg, Wf#A 67.72 mg * kg,
A Rk 34.16 mg * kg_l, WA 112.55 mg * kg_l,
43046 g+ kg,

TR TE FH I A AR R0, A B TR
HHUT 3609%, 4R 2026¢ + ke, 2132 - ke,
481815 - ke, pHAH 7.62, 245 13.12¢ « kg
1.3 it

RN R ZKFRENLIX At 5w
BEE SN AL B, 25 0 kg - hm™ (CK) |
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3750 kg + hm™ (T1) ., 7500 kg * hm™ (T2) . 11250
kg + hm™ (T3) . 15000 kg * hm™ (T4 ), 4443
3WHERE, A 1540/hX, /NXKN 1T mx30 m.
P WA 2N AR i, A HTHE L, AKX, FR
H/ANXFEAR R, BAGETHE, BIRE, RS, <
W O S A AP LR P, TEAEATHEFD, TEAT 70
em, AT 40 em, “EATHE 55 em, BEEE 20 em, 7E
EFTRIE | MHTEY , AR B I RER ATE, S
K14k, REHER 3600 m® - hm”, FRIEHER A
15 ~ 25 m’; ARHE T KA B Wit FHAS IR Be T o &
FHAE, JEd 7 v, AGBARE 600 kg + hm™, 135
HIAAE (15-25-10+TE ) . &1L (20-5-25+TE ) |
O (25-8-17+TE) . ki JE (35-10-5+TE ),
H N+P,05+K,0 = 50% . TE ( Fe+Zn+Mn+Cu+B )

= 0.5%, W4 4% 8 it 7237 kg - hm™, 5 &%
556 IR 4% 36 i 120.20 ke - hm™, 55 7 IR 3B i 72.37

kg + hm™; 4 ~ 6 MHWBHFRR AR —K, A EF
WA 2 3 UK, TR LT Wk R SR AT AR
S, 1E 2018 4F 9 22 HHATkPRIk K %,
L4 FESINE ROk
141 LHERIZENOAE 5370 % i I e

A BT R T % R A 2 ik - AN i Ak
L RRRAEMELIRE R E Y &
WK ARSI (Ll e 25 Bl SR i
BrkmisE - AR 0.5 mol + L NaHCO, ¥
2 - ARBRPT L EE s EATRAT 1 mol - L7
NH,OAc ¥ W = 42 - KGR (FP 6400 &L ) ]
P pHME (KE RS 1) SR SH-3 K %k
FERHIE 2y AR DDS-11 BSR40 2,

S EE NY 525-2012 (A PR F5430
SE TR TEIE IR Er I E . A HLTUR FH KR
BRI E L AR R R & LG
SERBINE 1 SRR P @k
SRR P OO L pH (R Al i
JEZKEE 1210 (wiv) IRE, #%3% 30 min, #f1k1h
5, HpH i pH (A, R0 & 23

=12
B

142 FRAKIERRE

ol F A s R P 4 LI AR e 8125 TR
B, ZEHUR BRI R (0.01 mm ) %2 3 M
T 25 R, AU AL 10 Bk, 4k E A SPAD-502 fi#
oA SR RO, AR S s
IR aRE S, BULFEME,
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143 SUESENE

WREMER 9: 00 ~ 11: 00, K CI-6400 {1
FOUAME A E AR, ZEBHA . JgE Co,
W, SALSE, BALBE 3 6k, BEERELEL S
AEE, BOLF5L
144 FRFRARBLAYIE

TR, AR K REA B A
RFEHEM IR, R TERFEERETERR,
RAFEAPYE TG, B FPREREERE, H
WinRHIZO R R EUR R G TR R K . HAR.
AR ARBHER
145 FPEIE

ok A BEACEG A5 AL BRER 25 WA T B i
A ImBUhE) 847, A THEIZEAMRMAE, B
YA G T OGR AR BOM SR EL, 45 /N X 2 20
R ER IR TE N R, R PM-8188 A4
ARG 5 AN S AR B KR, 10 IRER, BUFY
B, % 14% FoKEIHE R, PR R E/NX
PR, EJEPTE AT R, R bR G
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Ab3H

B 1 AEBFEEERAENERKSRER

£ Cem) . B (mm) . BEATEL. 102, RRK
(em) . FEREL. ARE (g) S50, HPEEKH
RO AL, AR AN A AR e bn R ROE , EORL
A RE .
1.5 B sait

K H Excel 2010 B FER], F SPSS 22.0
AT 2 A S R DG o b R ER B,
FHEKFEH 0.05 (n=5).

2 ERE5SH

2.1 IRV A= ZE At FH X T Kk e S ZE R A 5 )
W 1 s, AR A S e R AR
FIZERH, it 28 A FH 2 A 384, e oK bk v 2SR
WS P, T4 AbH R A e, SRR AR,
CK AbHIRE S fe Ik, ZS Mg, it 5 4 2 I8 i ik
PEPR R ISR & T CKo W54 280 I 24 15000
kg - hm™ B}, M@, ZSHEHL, Bl 361.01
em, ZEFHH 3.55 em, BAMEEEAL CK Ab3, 34 1F
3R 27.50% ~ 41.08% I 50.00% ~ 61.36%.

401 a
Il

o

NN

P

@)
~
— B
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p—]
N
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w

T4

IR

TE: B/ ING FREFROR2E57E 0.05 KPR (n=5). T,

2.2 IR AR 2 AR it FH 6 KR Fh I R A S 4
o2 2R R

A TR SRS SR A SR G A VR T 250
WHFERT A TR R, B AR eI 1
LR, W N, BEDhA- 2t A it 2 3
LA B 2R AR %, % CK AbE
FHEE, T1EOGA HE ARG IR R K, HIEN 15.49%,
AL HLFSE AR S T CK ANEE, P 2 AR
it FE R 2 B BRI O AR RILFERRR
FLAYTRFFRREE , eGSR . WPIRVERT . 28084
FH . Bt ZE A0t FH 5 A3 i oK i RS AL S R S B

PG i i e s, RPN T4ST3>T2>CK>T1, &
CK ANEZEEAA L, $&FHT T2, T3, T4 ZhiF Kt
FARALTEE, BRI 40% . 44% . 60%, VL
WA FEAE i i i SR IR BEBOR ; Bl Y
A 25t AT it FH 5 38 T L[] O, W B2 RN 78 s ik 28 K
HEIEREME T Em R ES, & CKAHLE, T2, T3,
T4 B4R AR A AL B, TR KGR, ilE] CO,
W 2R 0 Sl R B B T, T4 Ab B RAL T
L] CO, M B | 25 1 i A0y 45 A B R AEL, T
T1EOEA R N I R, B Bl 05 4 2% 18 it =
BRI a Y B, RO E R, R
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e T RO EE AR, WA RAGER
i R, BEWS A= ZAE it o s i -2 K5
RSB IS FEARA RS, A b BRI S 3 R

T CK AHE, T3 AbHIM-a RS B, TR
EVEF G, UL A 2R 0 B S e gk ok A
KEH.

F 1 AEMFEEREREX ERMER S SEMMEENZMN
e ?%%%%E% ] ’%?L%E ] Jiful&] co, {ME ;ﬁﬁéﬁﬂjﬁ SPAD i
( pmol * m™ - s™) ( pmol * m™ - s™) ( pmol * m?) (g-m?h™")
CK 30.22 + 0.48¢ 0.25 £ 0.02bc 136.80 + 15.35¢ 3.13+0.11bc 33.07 £ 1.57e
T1 34.90 + 1.03a 0.21 £0.01c 86.10 £ 8.94d 2.87 +0.10¢ 37.30 £9.42d
T2 33.13 £ 1.55a 0.35 £ 0.04ab 176.50 = 11.20b 4.00 £ 0.29b 45.90 +3.53b
T3 32.10 £ 0.77ab 0.36 £ 0.02a 164.21 + 4.47bc 3.81 £0.10b 47.70 £ 3.90a
T4 30.65 £ 0.01c 0.40 £ 0.04a 226.65 +7.08a 5.04£0.51a 4220+ 1.47¢

o BARREARV NG FHRIOR 005 K FESBFE (n=5), T,

2.3 AR FEREHE T FORAR FARBL A
e 2 frow, AN [R5 A 20 P A Ak B T ok

ARG RFERW, BEYF SR, TR

WE, BRI MR, RARERE, AR E

CKAbHE, HopT3Ab# R B R, Tk
WRE, BRK, REMB., REERE. REBER
CK 4% 9] i 2 14 K 115.80% . 103.78% . 104.06% .
4.63% . 101.83%, T1 AbPEERBIE: 2, FKIFAEEW

BLACHE I AR B #2450 it 26 A A B K fif AR

HLOBRK, MERWM, RAER . RS T

R2 TEHHZELEREX EXRFRRE M

FENCHE R e v TR AR LT

Kby fEARTE (g) B (em) MWLM (em®) WAREER (mm) HUAFL (em®)
CK 105.11 £2.10d 2025.39 + 125.27d 708.38 +28.11c 1.08 £ 0.01bc 20.75 £ 0.36d
T1 128.92 +2.19¢ 2589.17 + 54.66¢ 752.57 +21.24¢ 1.10 £ 0.01b 25.08 £ 0.37¢
T2 185.71 +2.12h 3462.44 + 39.48b 1168.42 +21.07b 1.09 £+ 0.03bc 35.41 +0.38b
T3 226.83 +9.41a 4127.28 +44.26a 1445.51 £ 21.09a 1.13 £0.03a 41.88 + 1.70a
T4 185.00 + 4.95h 3635.18 + 6.89h 1229.28 + 16.17b 1.10 £ 0.02b 35.27 + 0.89h

2.4 ANFEWIAFENEHE R TORA ZEAR A
W 3 s, AW ZE L T Ad BEXT £k
W EVERAT W, B CK AP L, & hEysst
FENCALPRARAT R, AR, BRI, MUY T CK
AbEE, CKARBEFE R KA, MRARSS T 450t 2F
MEAb ¥R, Horb T3 AbHFRMECN R, TTR
K B S T HABAL B, REATHECS RO (E T4 40

MESARE, RRKER/D, HAPEITEL CK 1
K 27.53%, 47 R0 E H CK 14 K 31.49%, Fi K
CK ¥ K 50.44%, FEM L CK 3 K 72.28%, F5 4R
K I CK F#EAK 53.99% ., 3R W38 B0 05 28 25 N0 it
wmAEE e R TR, Ak g, B, BEHEKRZE
E L

®3 TEHHZELEREX EXREEREZ I

sl ATEC (A7) FrRifi (4) FEK (em) FEHL (mm) FRK (em)
CK 13.33£0.67c 29.66 = 0.33c 13.60 = 0.20d 3121 £ 1.62b 3.26 +0.18a
T1 16.33 = 0.33be 34.00 = 1.52b 17.43 £ 043¢ 50.74 = 0.84a 1.96 £ 0.51ab
T2 16.00 = 1.15be 38.66 = 1.45a 20.50 = 0.28a 52.51 £0.55a 1.86 + 0.73ab
T3 17.00 = 1.73ab 39.00 £ 0.57a 20.46 +0.53a 53.77 £0.94a 1.50 = 0.28b
T4 17.33£0.67a 38.33 £ 1.20a 19.16 = 0.16b 51.58 +0.28a 1.53£0.27b
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2.5 AR AR SENLHE FH R T K™ ik ) R

e 4 pros, ASTREWS A= FE R it 8 b =5 R i
EORBOR &L, FokiE Kt 5 CKARBEZE 7
F, BCCKALBE, BEYYAFet i, TR
KIEC, AORLE, 7 R ORIA N R R EE RS,

Hro T4 bR R, 5CKAAHER
F, W CK AR, ARE ., U IE 5y
67.96% . 55.20%. 160.67%, [HHi#H . F~HHF A
T4>T3>T2>T1>CK, ¥4 R H ¥R T4>T3>T2>T1,

F4 AEPHHHELEREX EXFEHZIN

LisE FREC COhL) A (g) Fei (kg + hm™) AR (%)
CK 395.33 +18.12b 21.45 +0.6d 7249.80 +202.8d —
Tl 556.33 +36.62a 2497 +0.58¢ 11878.95 +276.15¢ 63.85
T2 615.33+21.79a 28.97 + 0.20b 15239.85 +304.25b 110.21
T3 665.00 + 77.37a 29.23+0.71b 16619.40 + 309.50b 129.24
T4 664.00 + 28.84a 33.29 +0.86a 18897.90 + 312.98a 160.67

2.6 N[RI AR S it FH X B oK 2R B A 5 A R i)
WS PR, A0 P2 38035 M s BRI

A T4>T3>T2>T1>CK, ¢ CK 4b B, i 4% 4+ 25 A

T1 ~ T4 AbFR4ETE T 6493.80 ~ 15672.15 JC * hm >,

FEA LN T 56.88% ~ 121.10%, T4 kb3 4% 1
ok, K% 241, CK A= # bifk, M 1.09,
AL PR A A T CK ALTHE, i 24 28 L i T
3NN, 2B RIS REZ 3,

x5 AEHHEEHEREX EREF AN

WA FL A

Hofb A

SAR

JEE

LU

e (JC + hm™) (7€ - hm™) (7€ - hm™) (JC + hm™) (JC - hm™) i
CK 0.00 9975.00 9975.00 10874.55 899.55 1.09
T1 450.00 9975.00 10425.00 17818.35 7393.35 1.71
T2 900.00 9975.00 10875.00 22859.78 11984.70 2.10
T3 1350.00 9975.00 11325.00 24929.10 13603.95 2.20
T4 1800.00 9975.00 11775.00 28346.85 16571.70 2.41

T HAb A & HUBE 675 90 « hm™, AT 750 JC « hm™, F& A 375 J0 - hm . BRECH] 225 56 - hm”, HL 3% 750 JC ¢ hm 7,
T HE R 1200 G - b W54R AR 120 T - 1

B AR 3000 7€ - hm™, 4 245 300 JC + hm™>. HLUL 900 JC * hm™>.

7K 2 1800 JC * hm™,
EKFFRL 15T - kg TEH

(7€ - hm™) =728t (kg - hm™) x FRFFRANHE (O0 - ke ), Z0FAGEE (U0 - hm™) = 7=f (JC » hm™) - BAA (I« hm™ ),

2.7 ARG SN X K SRR ER S

TELK SRR 2 2R KRR ARG
PO, AR B I S EOC R B E I AT
i, s B T Ik BT SR W, TR
SRR M 5 A T R REAC B DA FOK ™ i
R, ML, SRR ke, ZEKLL SPADfE. f&f
WRE ., BRI, REEH, WAL, RIEFNIT
SR, B SRHATAHSCIE T, AT o
DI SR PPN A4 B4 0 gk 6 R, E

K= Gk i IR DG, SRR SRR
A S 0 IR AHOG, 5RARKE B ERAIC, Wk
7R, TL ~ T4 JitE 054 FEAE AL BRI 25 5 45 20 40 v
TR FENE CK Zb 3R, 20358 0 Hris i T3 4b
PRZEA R HEA S —, UL AR ZE At I o0 T3
W, FARAEREE MR RE AN N ERIL, %515
3 HEA g T3>TAST2STISCK, s 28 260 it FH &k
T3 B A A S
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xo EXFESHE. EMH. HEERRAFRTEXESH

e (i3IS il FeRK B E-viil e fERE BREK R RRER R
s 1.000 0.884° 0.851 -0.932" 0.960"  0.908 0.827 0.865 0918 0.863 0.592 0.878
(3 0.884" 1.000 0.940"  -0.926" 0.936"  0.899" 0.960" 0.908" 0.924"  0.855 0.636 0917
T 0.851 0.940° 1.000 09737 0956  0.979" 0.823 0.776 0.818 0.696 0.657 0.785
FRK -0932°  -0926° -0.973" 1.000 09967 -0.989"  -0.829 -0.834 -0.884"  -0.781 -0.719 -0.843
7N 0.960"  0.936° 0.956" -0.996" 1.000 0.978" 0.855 0.867 0915°  0.825 0.707 0.876
vl 0.908"  0.899° 0.979" -0.989"  0.978"  1.000 0.766 0.752 0.813 0.691 0.632 0.764
mekE 0.827 0960  0.823  -0.829 0.855 0.766 1.000 0.970" 0.958"  0.937 0.686 0.973"
iR 0.865 0908 0776  -0.834 0.867 0.752 0.970" 1.000 0.993"  0.989" 0.779 0.999”
BARK 0918 09247 0818  -0.884 0915° 0813 0.958" 0.993" 1.000 0.982" 0.769 0.995"
WREM 0.863 0.855 0.696  -0.781 0.825 0.691 0.937" 0.989" 0.982"  1.000 0.734 0.989"
WRERER 0592 0.636 0.657  -0.719 0.707 0.632 0.686 0.779 0.769 0.734 1.000 0.760
AR 0878 0917° 0785  -0.843 0.876 0.764 0.973"  0.999” 0.995"  0.989" 0.760 1.000

o FOREEMNE (P<0.05) ;5 # FoRIFE EHIE (P<0.01 ),

RT AEPHHZELEREX ERTEHE

s IR RBUTECE s s
(F1) (%)

CK —1.55636 —1.35403 5

T1 -0.36666 -0.31899 4

T2 0.37809 87.33 0.328938 3

T3 1.00374 0.873254 1

T4 0.54119 0.470835 2

3 it
3.1 N[ AR S A P KA KR B R R
TR FEE, PRI ER T2
T A AR A A A 1 B 0% 24 AT B T
A PRI LRI X EENEH Ty, oot -3k, et
YRR KT SRR LR, MAEIHIN Y SR
615, WhA AR A B I AT R B PR A
b, 3t E IR L RFRE 0 B, W4 2E e
FH A 1 22 /0 B2 52 ) K I 75 35 92 90 3R A 4 T
A e TR R KR T . AR E
B, it A ZEA HUIE AT bt Bk | (e k2R
T R S o A B P 2 A T A A
YEIE IR TR, TG B3R, ARl FORBR =
SRR, R HUEAEYE N 6.71% ~ 7.00%. A
UM o8 e W W 4= 280, B KRR i SRR CK
N 27.50% ~ 41.08% K 50.00% ~ 61.36%, Wi
T, R — iz X5, Xt
— 246 —

HRSE NI, X HR Ak o S 2R i A Ak 3 2%
S IR A SRS, RN FORA KA 3R
SyRtiZ 38 22 ASTR] it I e A B R A v S 2R ML
AR

W6 G VB AL Z S Mg, 832 £ 18
AKAERDIR LR 10, 3 B A A R RE S A Ok
BRCREIBE I, AHIE R, it 052 20 A b H
NI 2P R A HR Y =T CK AL, X2
5 SR /N, it A 2 3 A A R 4
THISER 78 R ) A2 4235 4835 kg + hm™ FIFS
FF 3000 kg + hm™ I A AR T K ] €O, %
B, RE TR MR, e T
A, AEHE T RS ERE AT
GEHRMA, A FEAEAC T, AEhEE T R oA
R SALSEE. HE] CO, W, ZEREER i
R, B CK AN 1.42% ~ 15.49% . 40% ~ 60% .
29.02% ~ 65.70%. 21.73% ~ 55.59%. 12.79% ~
44.23%, HJEH: — AR A H R, R
WA ZENER AR LASL, AR A —3, 5]
TR A SR R R R 575
KERKEARGMH 2, U430 H 20
— BN a] A, G IE R I3 1V 3Rt i 2 3%
o FokARKEFARIL, JeABCR b W AR
Fr; ZIRFALAR LA B AN R A A L 2R
BEYR, SEHNBESEETIRERER,
HMZENEH AR, A FEYIRR L, X EORE
(A P e T B — BERSHA] (0 AL S5 220, TR
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M FOK I ROGAROR, Y42 R F] 15000
kg + hm™ B E ORI EARERACT 11250 ke + hm™ 1)
AbFR,

WA FEAE T 4T, T GEAR RIAEE, it 4
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Effect of applying dairy manure on corn growth and yield in Ningxia sandy soil

LIU Shao-quan, WANG Jing, TIAN Chao, LIU Zhi, LI Dong-li, WAN Jia-miao, SUN Quan* ( College of Agriculture,
Ningxia University, Yinchuan Ningxia 750021 )

Abstract: The barren sandy land in northwestern Ningxia has restricted corn growth due to insufficient nutrients. The
application of cow manure from surrounding farms can effectively improve soil quality, thereby promoting healthy growth
and yield formation of corn. Understanding reasonable farmland manure disposal capacity can not only improve farmland
production capacity, but also realize the maximum benefit of corn production. Taking fodder corn “Lvbo 6” as the research
object, under the premise of drip irrigation and topdressing with integrated water and fertilizer application, 3750 (T1 ),
7500 (T2), and 11250 (T3), 15000 kg * hm™ (T4 ) of semi-rotten mature cow dung treatments were set up, with
no manure applied as the control ( CK ) . The results showed that the plant height and stem diameter of corn increased
by 27.50% ~ 41.08% and 50.00% ~ 61.36% after adding cow manure compared with CK. When applying 15000
kg * hm™ cow manure, the plant height and stem diameter of corn increased the most. The application of cow manure had
a significant effect on the photosynthetic characteristics of corn during the tasseling period, compared with CK, the net
photosynthesis rate, stomatal conductance, intercellular CO, concentration, transpiration rate, and chlorophyll increased
by 1.42% ~ 15.49%, 40% ~ 60%, 29.02% ~ 65.70%, 21.73% ~ 55.59%, 12.79% ~ 44.23% after the application
of cow manure, respecting. When applying 15000 kg * hm™ cow manure, the photosynthetic parameters of corn during

tasseling period were more prominet. Corn roots developed best when 11250 kg *+ hm™ cow manure was applied, and the corn
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fresh root weight, total root length, root surface area, root diameter, and root volume increased by 115.80%, 103.78%,
104.06%, 4.63%, and 101.83%, respectively, compared to CK. Application of manure had a significant effect on corn
agronomic trait, compared with CK, earrows, row grains, ear length, and ear thickness increased by 20.03% ~ 30.00%,
14.63% ~ 31.49%, 28.16% ~ 50.74%, 62.57% ~ 72.28%, respectively, and the length of bald tip decreased by
39.88% ~ 53.99%. When applying 11250 kg * hm™ cow manure, the number of rows, ear length, ear thickness and
bald tip length performed the best. The application of cow manure significantly increased the number of corn ears and the
weight of 100 kernels, there was no significant difference on the number of spikes per manure treatment, and the yield was
11878.95 ~ 18897.90 kg * hm™. Compared with CK, the output increased by 63.85% ~ 160.67%, and economic benefits
increased by 166.53% ~ 401.90%. Therefore, it is necessary to improve the soil conditions and promote the increase of corn
yield by supplementing suitable organic matter in the corn field of sandy land. From the perspective of fertilization cost and
benefit, adding 11250 kg * hm™ semi-rotted cow manure to sandy soil with corn in Ningxia dairy farming area can not only
effectively consume farm manure, but also promote high-quality and efficient production of local corn.

Key words: cow manure; corn; root system; growth and development; yield; drip irrigation
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