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EATHEEH TRERRRERAENR
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(1. MR BT, W AN 425100
2. MEALN BB EYR T, WM Kb 410125)

B E: B ERESEHEARKR, —ERM AN X E RS kBN EERNE, MibE KA
PR RE AL BEIRIEZ, SRR HRCRA R, DL IR V8™ kRl i K /NSRRI A W AU
ABEREHE KT X 5 K = e M= A il . TR SRR, ARSR R HRCR I, S5, (1)
BRI R P EFIEPE A ] 1 35 i K L BT RO RO SE R A, BG40 003K 71.4% F1 10.0%; 3588 K2 m A9
PR EI AR B, WY Bk 17.8% F122.9%, (2) 4bFE MN1P2 (80 ¢/100 kg SHAEHERN +45 kg/hm® JR
% +300 ke/hm® FEEETRAL ) FIALFE MN2P1 (80 /100 kg ZHAEFERP +75 ke/hm® JRE +150 ke/hm® F5EEHEAE ) 7=t
ik 2675.64 Fi1 2576.49 kg/hm®; WAL FREAEA A FI AR | RAEMBORI IS . BEACFIISE . BRI AR 43 3R 35.15
H120.97 ke/kg. 181.15% 1 111.53% . 14.28% F1 15.94% . 319.69 Fl1 450.55 ke/kgo (3 ) AL T 24 b F Hjite I 45 it
(75 kg/hm® JR & +450 g/hm’ F5EEHEAE ), MN1P2 1 MN2P1 75 4 B it 2 . i AU sl it Wt B 2 9038 40% . 50% F1 0%
66.7%. KN FEAML X A K AR PRI AT, A, Bt R 45 ke/hm® R +300 ke/hm® S5EEREAE K 75 ke/hm’

JRZE +150 kg/hm® FEEEBRAL , IR0 ABRAC A LR L, BRATE S 7t A i R 3540 R R

KGR FRI; FICHER; ARG

SN T, T R R, HOR T 3 7 b - IS A
ZNTRVELIE, LI “EIEE” MR, i
AR 0.05 ~ 0.1 meke 2 IAEK, KK
T SR TR ™ i S A R R A
B, BRE R R AR, it R
e, FHARRERR R TR AR AT R AN A S
PR G = s ) T B

A 2 A T[] 20 T R T 30 i i P o 2 i
A1, FEFUER 33 bt A B AR R TR G AR TE
SRR A AR I, B R RIS s B
TR RGHRRKT, WERIRE 0 ICRE 1 FR G A
ZARW, R TRRE AA R T KRR
KGR MM IcER, 7E504H 1 58 bl hn it FH
REABERTHRE 7Y, (B TR B R
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JEE, HE AR TR Y A R 0L B
M, it P B IE R A S B L SR A B R e i
P, KEEFHHIE AT, &5 AT DAZE 2 b FL
Jiti A (75 kg/hm® JR 2 +450 o/hm” 5556 W A ) A9 3
fih b, iSO BEIE . RIERRER, AR EA
AR E A FE e {ip AT AR . RIS AE AR B AR
PRt FHERE R0 L FH e ARt FH v & R R A T AR ALY
5T, e EH H I AR AE 250, RIS Ak
NE By e Rt FH B LR R A IFE . At ARBIFFEHUAE
FHAEHE R 2500, 38 i B AN [m] N A A it FH 7K
W, TREAFRME . BEAC AL A X R G il
A A e T2 A2 e, DU e 408 2,
3 NS 137 S LB 7 N TN

1 #REFE

L1 st
JEN L A 7 ) M T - P Y 2 S R
X, AAEEBE HREW 2, SE RN
17.6 ~ 18.6°C, 4FEHTCFEM N 285 ~ 311d, 1y
WK 1290 ~ 1900 mm, ks 4 38 oy 4 - .
pH 5.72, AP 18.12 g/kg, 44A 1.31 g/kg, 4
0.74 ghkg, BHFEA 14627 meke, HALHR 124.12 me/kg,
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HRWE 13.67 mg/kg, AREH 0.076 mg/kg, J& ™ H ik
FH A4

I T 2018 A R e, il Ar By “MEFE T
V8”7, IR I EMALIX A, & E A
B OB RR A % A A CK RN it F 4R AR 4% 1
TAFRA. #AKFAA (F1), H£17 0405, 3

WHER, P Lo RE R, K 3.2 m, 5
2m, EZ0.05 ~ 0.08 m, DY JEIFHEK B LB
IR K R, BEOCHE R 3 ~ 4 kL, RN AL N
20 em x40 em, BEOCE 2 6K, W% E N 25.01
T #kMmm®, KEF3H30 HFEM, 7H 10 ~ 20 H
BEAE Wk

x1 ZREHEEAX

FAAE [ (NH,) ,Mo0, 98% |

FEEEREAE (P,05 16%,
Mg 2%, Ca 16%)

JR#E (N 46.7% )

pisiil

FHiE Jiti Jiti FH FHiE Jiti Jiti FHi Jiti FH Jiti
(/100 kg K& ) i F= (kg/hm®) H 48] LEN (ke/hm®) B4 EN
CK 0.00 0.00 0.00

MNOPO 80.00 T 1d FEFp 0.00 HAEI 2RIt 0.00 HFAT 1d it
MN1PO 80.00 T 1d FER 45.00 TR ki 0.00 HFAT 1d fiuit
MN2PO 80.00 i 1d R 75.00 jeyia] it 0.00 WERT 1d it
MN3P0O 80.00 H&Hi7 1d HERD 105.00 jcyia] it 0.00 B 1d fHit
MNOP1 80.00 T 1d HEFD 0.00 HAEHH it 150.00 AT 1d it
MN1P1 80.00 1 1d FFp 45.00 TRTEI it 150.00 HFAT 1d it
MN2P1 80.00 T 1d FiFp 75.00 HAEI it 150.00 AT 1d Hlite
MN3P1 80.00 T 1d FERD 105.00 TRAEM i 150.00 AT 1d fiUits
MNOP2 80.00 i 1d HERD 0.00 jeyia] it 300.00 B 1d it
MN1P2 80.00 H&HiT 1d FEFD 45.00 TRTERA it 300.00 B 1d it
MN2P2 80.00 17 1d FEFD 75.00 TRTERA i 300.00 AT 1d it
MN3P2 80.00 I 1d D 105.00 TR TEI it 300.00 AT 1d it
MNOP3 80.00 T 1d FEFp 0.00 TR AE it 450.00 HFAT 1d Hlite
MN1P3 80.00 T 1d PR 45.00 [Gyia ] it 450.00 AT 1d fiUits
MN2P3 80.00 Wi 1d FERD 75.00 jcyia] it 450.00 B 1d it
MN3P3 80.00 T 1d FFp 105.00 jcyia] it 450.00 B 1d it

1.2 e H &k
1.2.1 B AR

A 45 Ak BHLOR ) AR BURE 10 Bk, B R
e AL (255 ) sridds, 8o CHT =
fHE, A RIFRE T E,
122 i gt

A B 45 b BEOR AL A BORE 10 B, A )
FNHF, W SRR A R B AR A R
B BEYEORIB. EORLE, AR, g
i (kg/hm®) = BT FRARER x PRBRAG RUIEHL x
BRI x FORLEE /10071000, X 2k 1k LK
A ST 3 ABURE A, BRSO 1 m® K E, 2
AW 2237, BT Bk R R, TR K &, R
bR, TR (W)= FRE™ 5 (W,) x (1-
SR 53 ) 10.87,
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123 Fop o ORI IR

T BE S A e 3E 22 0 8h 4 BT A (SKALAR
San++ ) MIERRFIFRIA . BiaaE; A (8F) R
U (kg/hm?®) = P07 TR [ SRR T4 o SRR
x FEPRAL (B ) &t IR FIHE (keke) =
(HER XA = - AV 5 ) /i ; A
NEMSCFIFAE (9% ) = i X AR RAFR SRt -
AR AT LB AFR ) /AR x 1005 B
REFIFR (%) = (il XA R L 3BEE R R -
Tt DX AR AR b R 3 SRR ) / RS x 100;
BEFIHRCR (kekg ) = S0 HAVEY AR 2 / 5
7 TRV AR M 3R R SRR
1.3 Hdlikba

FE Excel 2010 v F 47 8048 48 11 73 A, 7E SPSS
22.0 AT 22007
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2 HBRESH

2.1 AFFEAEAS T KE & 5/ 8L

FEATERBESRME T, SRAHIEHER A8 2 52 5
KOG EAMRAT O B IER B, 1R 4335 71.4%
1 10.0% (F£2), % CKALH, FpCR A AR
FEARE W R K G a, FEAS BT, $Em
Jiti 80K T 24T 68 BH 412 155 K T R R B RO g
KiEL (MN2P2 (R4 ) 5 G MR S EE e, Ko™
LR RUTE RIS B e IS R R A 1T R
DU T 22 1 2 Ik X AR AT RIS RO B SR
M, FERTPR A KRR, Aok M . 7E
0 ke/hm® i JRZ SMF T, B mi il i X K G b
BOOYRCEL, B ROEREL . R YEkiEk . Ak
TC B FE R, T 450 keg/hm® FiRE KT R P HAl
Kb A &, B S TR mEAE AL 2 AE I
ERMIREAKET, B N 064 7 i A Bl
PRI 252 M I JC B R, 7 i S B S S s 1Y)
B, BAKSREF, MN1P2, MN2P1 Fll MN2P2 &b B
PR, PR R A, R i
FHAE AL 3 (MNOPO ) 3 1 43 71 35 52.69% . 47.03%
F145.32%, % CK Ak 387 i 38 i 43 51 35 53.48%
47.80% F1 46.07% .

R2 KEFERTENN

PHRAR ARAR

e I SR %%*iﬁc KL ﬁ:iﬂlﬂf‘iﬁ
T (8 (kL /32) (g) (kg/hm®)

CK 0.70g 21.67g 1.86d 1832a  1743.26g

MNOPO 1.20f 23.83f 1.83d 1826a  1752.31g
MN1PO 1.27¢f  25.50d 1.94cd 18.13b  2153.48¢
MN2PO 1.83d 27.67b 2.07be 18.09bc  2460.37he
MN3P0O 227b¢  26.17cd  2.14b 18.15b  2394.59¢
MNOP1 1.07f 24.17ef  1.85d 1824a  1885.92fg
MNIPI 1.63de  26.57¢ 2.0lc 18.16b  2330.18cd
MN2P1 2.13cd  28.90ab  2.13b 18.02¢cd  2576.49ab
MN3P1 2.65ab  2523de  2.20ab 18.06c  2398.47¢
MNOP2 1.16f 24.63¢f  1.89d 18.22ab  1878.53fg

MNI1P2 1.83d 29.67a 2.12b 18.18ab  2675.64a

MN2P2 2.37b 27.40bc 2.10be 18.0lcd  2546.38ab
MN3P2 2.83a 24.77ef 2.28a 17.93d  2331.48cd
MNOP3 1.47ef 24.53ef 1.88d 18.21ab  2036.31ef
MNI1P3 2.43b 27.83b 2.13b 18.10bc  2488.54bc
MN2P3 2.53b 25.50d 2.17ab 18.06c  2348.65¢

MN3P3 2.87a 24.06ef 2.25a 18.09bc  2259.67de

TE: FPERE AR NG FEHFRAE 005 K222 (P<005), T,

22 AFFEIEHA T KEA . #EHE

AR T, RAAEPEF AR B4 &
KE M EY = M A R B, Wi
17.8% F122.9%; BEH TF K S FFRL ™ & A 3545
BEEMZR, HIFREHE (P=0.12); {HEFRFKT
WCRAEEL, BEIRIK 7.0%.

AR, KA, kR i,
WHRFR . Mo R A R R (PLAKFBRSM ) |
W 2% SRR 45 o it 2 1) 0 K B S I R
fEE

AT AT, KEAYEE (N2 KF5
Hh) L OFPRLT R OREE S (N3 AKCEBRAN ) A -
o R R R RGBT I 5 S KBRS e
FEry s, b b w R S e I o Tt K F- 1Y
LIRS i

#3 TEERAGLEXER. BEWE
Ho ERRAE M A

E7) s ST i S ETN

e (kg/hm®)  (kg/hm®) 55K ?%Di AR
(kg/hm®)  (kg/hm®)
CK 4276.43f 1846765  0.43a 21.65g 1.59f
MNOPO  5038.42e 1991.54fz  0.40bc  26.60f 2.07ef
MNIPO  552637d 2243.12¢  0.4lb 56.35d 2.09ef
MN2PO  6589.73a 2591.38¢  0.39¢ 64.15hc 233e
MN3PO  6338.42bc 2542.19cd  0.40bec  62.85¢ 2.24e
MNOP1  5157.45¢ 2039.80f  0.40bc  28.42ef 5.88d
MNIPI  5638.90d 2425.59cd  0.43a 60.97¢ 6.28cd
MN2P1  6551.75a 277425ab  0.42ab  67.49b 6.16¢d
MN3Pl  6373.54b 2507.10cd  0.39¢ 67.85ab 6.04cd
MNOP2  5193.10e 212123ef  0.41b 31.7% 6.71c
MNIP2  6551.09a 2859.97a  0.44a 69.86a 8.95a
MN2P2  6327.38bc 2591.77c  0.41b 65.97b 7.93b
MN3P2  6254.13¢ 2532.53cd  0.40be  64.07hc 7.33be
MNOP3  525391e 2100.29¢f  0.40bc  30.92e 8.39ab
MNIP3  6240.13c 2683.40bc  0.43a 65.97h 9.10a
MN2P3  6243.15c 2499.37cd  0.40bc  67.86ab 8.37ab
MN3P3  6172.13c 244923d  040bc  66.61b 7.80b

2.3 AHEEAEAA T REA . SRR R
mE 4R, PO ~ PLIEBAKTE T, RIEL2:F]
FH2R B 25 it 28 B N 2 SE S R ke 3, P2 ~ P3
0177 S Ol S Y W= ) | e (AP =W U el
R Al i il S P B T A S SRS s WA SR B
it A A RS SR R e, TR AR
— 165 —



rRE SRR 2021 (5)

B 5 il Rt (R S R K (PLAKSEBRAR ) ARl it
R, RN FH e b 2 w2t (1) 185 i 52 5
HE kR R (N3 AKCEERSN ), ZAEM R FH 32k
W B3N I e B s BRERE R R A A
354 3 25 I A it 9 ) 184 o S 2 FRAIR (P=0.02 ),
BART, o B 2T A v A TR A 0
B, g FUIE R R EE MNTP2 41 A 7K,
7 5 e i JIEL 1) R BZE MINTPT FiT MN2P1 4 &
KA

x4 FEBRASLEXER. BFARE

——
s iﬁé; iﬁﬁ? e
(kg ) (%) (%) (kg/kg)
CK — - - -
MNOPO — - - -
MNI1PO 11.97ef 141.57d - -
MN2PO 17.13d 107.21ef - -
MN3PO 11.23f 73.94e - -
MNOP1 — — 15.91b 346.62d
MNI1P1 18.36d 154.88c 17.45a 386.09¢
MN2P1 20.97¢ 111.53e 15.94b 450.55a
MN3P1 9.53¢ 80.41h 15.86b 414.92h
MNOP2 — — 13.98¢ 316.12f
MNI1P2 35.15a 181.15a 14.28¢ 319.69ef
MN2P2 13.43e 97.60g 11.66d 327.01e
MN3P2 8.39¢h 65.831 10.62e 345.36d
MNOP3 — — 8.78g 250.31h
MNI1P3 27.75b 166.76h 9.73f 294.92¢
MN2P3 11.39f 105.47f 8.39g 298.67¢
MN3P3 7.12h 72.7%¢ 7.72h 314.18f
3 it

FRRGOFMEITER, A -3 it S
AR B BB AR TR G4 T R A 1 A Kl
R mIPRE SRS EZ R, 2
O AS [R) BH AR it FH 5 X6 K 8 P RO AT T
REMWWFTE, ARFEW, RHHEE CRER. o
W% it o [R) F AT ) BB S B v R R A R
B JERBC B REMA R BAE, HEXHEE
SRR BOR R O W R, HUE RO i T R
UL SRNABEIE M, AT R AR
T CK AL 2, Bl R A AR IR A (MNOPO ) [H] #
[ERTE S NAE R SR G v G L G
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W& 43 9 3K 71.4% F110.0%, B ph 5% 50 I8 4 A
AR EFRS KGR, XS g

R,

WM, HREARA S KGR RFTRER
(9 25% ~ 75% "), EORMERNEALER, it AU fE
UATE S D IPNER/ =IRG8 S i Ly
PR RLR S AR B (0 ~ 75 ke/hm”
REKFIXI] ) 0] g TR G =, ™ a1 iR
K 12.50% 0 SR, i 22 i AUIE R AR R T
KGR EY SR AR AR R4S
BN A SECRERHAE L, Mg, +
e o, FRor FIRRBEAR, #FEMFEO &
W O ARBFSEAE R AR HER TR T, T 406
B 7K P 184 0 it 2 & R U &0 (105 kg/hm® JR
) YIRERA AR K A U AR BRI A SR
(MIN2P2 [RA8 ) 5 1 bl 5 il 2 it P v, PR 8K
JERH ., KGAY R FRe R R, b
AR BRE (PLKTERSN) . BiE 2R
KRB E RIS, XA R I . 16
W R AE R L A KA B a0y 1 B T 2256
I MiEAL RS HESBOREREK, R
fb, AFEAERKZI, FRaiaart, JEm SR
Wb

WA B, BATREIEAL TR, K Stk AE w2
RERTRAMER ™, EEA R L K
TR AR MR, SR A, AU R
ORIFERIERS , R IRAFIRR N SR
i Bl A R BOR MU LR AR, P TR A
Mo, FEASHEPRFE KT, $at it i R o
A IR R R, R D e R e
B Xt — AU B AR 3 B R AR AR R A K Rk R
EIR A RANGE, 8 R IERE AL AT LA S0kcE it
R I B IR AN UMJE R, T s At
2 U B EE b A DM L RBAR R R = i

AL, 750 ~ 150 ke/hm® K FF,
TR 5 G A = 1] %6 i 5 it 2 o 1 34 n S 34 I B
X HHER . EEIEKE (300 ~ 450 kg/hm®) T
SRR A0 FH 23R i 25 it S P 188 77 3 PPk —
FUEEAHE, 456 K E A7 a8 MRk = & 0 ok
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F, ATREE M T RO AMEEEIba T, 454
KAZBHATEG Ak, 78 105 kg/hm® JiEKFE R, K
o RN A 2 ) FH 23 Bt o it ol o PO 38 iR, X 5
HE AR T EZEA RS ZAE R 3
il 5 i B2 () 1S N S e S R R R AN ], X AT g
SETE = AUKE T i s S SR A REAL,
TR

S —Jr, SARAHBEEARE, #EIEFH
RN R RO AE 45 it K T 357 16 2 it ol o 114 34
Iy AL (P=0.02) , X ATfigs AR 322
SR AR FR AR AR IR 5 B s A G, T
XA Rt — ot . BIEORE, M T MHE
Bt AR 15 i (75 kg/hm® JR R +450 kg/hm® 55 B B
A ), MNI1P2 (45 kg/hm® JR & +300 kg/hm® £5 £
HE ) &, BEAEI R 4335k 40% F1 509%; MN2P1 (75
kg/hm® JR 25 +150 kg/hm® 85 55 B A ) 84 A ok 1 i
66.7%. W UL, TEFHNCHERNSAOET, Ak A
REECH, vl LAFEDS /D R s Mt a2 ) 3t -, ifk
K= g, $EmREFRSFIHRCE, dEmks
e

i

&it

A Ko k. 3% o ) s R R
W5 K B, 7F 80 ¢/100 kg 51 AL # F & T, MNIP2
(80 /100 kg ZHACFER +45 ke/hm” JRE +300 kg/hm £5
BEREAE ) A1 MN2P1 (80 g/100 kg £HACHERH +75 ke/hm’
JRZ +150 kg/hm® FHEEREAL ) Kb B A0, i
IR AR, FRor R R, - i i
FHAEALFE MNOPO ( 80 /100 ke ZHAEHERT ) Mg 435
ik 52.69% F147.03%, % CK Ab 7= & 34 i 433l 35
53.48% H1 47.80%, =BG PRIIEAL T E .
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Study on optimum rates of nitrogen and phosphorus under the condition of molybdenum application in spring
soybean

TANG Li-zhong', ZHU Wang-chong', XIE Yi-zhi', ZHOU Jian', LEI Gan-nong', LI Xiao-hong >* (1. Yongzhou
Institute of Agricultural Sciences, Yongzhou Hunan 425100; 2. Crop Research Institute of Hunan Academy of Agricultural
Sciences, Changsha Hunan 410125)

Abstract: Lacking of efficient nutrient management technology system had always been an important factor that restricting
the development of selenium rich soybean industry in Yongzhou. To optimize the nitrogen and phosphorus managements
under the condition of seed dressing with molybdenum fertilizer, and to improve the nutrient use efficiency and yield of
spring soybean, the effects of different combinations of nitrogen and phosphorus rates on yield and yield formation, dry
matter and nutrient accumulations and nutrient use efficiency with paddy field plot scale experiment by “Xiangchundou V8”
as material, were investigated. The results indicated that ( 1) Seeds dressing with molybdenum fertilizer alone significantly
increased the effective branches and pods per soybean plan by 71.4% and 10.0%, respectively; and increased the biomass
and nitrogen significant accumulation of above ground part of soybean by 17.8% and 22.9%, respectively. (2 ) The yields of
treatment MN1P2 ( 80 /100 kg molybdenum fertilizer +45 kg/hm” urea +300 kg/hm” calcium magnesium phosphate fertilizer )
and treatment MN2P1 ( 80 g/100 kg molybdenum fertilizer +75 kg/hm’ urea +150 kg/hm’ calcium magnesium phosphate
fertilizer ) achieved 2675.64 and 2576.49 kg/hm®, respectively. Moreover, nitrogen agronomic use efficiency, nitrogen
absorption utilization rate, phosphorus utilization rate and phosphorus use efficiency were 35.15 and 20.97 kg/kg, 181.15%
and 111.53%, 14.28% and 15.94%, 319.69 and 450.55 kg/kg, respectively. ( 3 ) Compared with the local conventional
fertilization measures ( 75 kg/hm’ urea +450 kg/hm’ calcium magnesium phosphate fertilizer ) , MN1P2 and MN2P1 achieved
40% and 50%, 0% and 66.7% reduction of nitrogen and phosphorus application. It can be concluded that under the condition
of spring soybean seed dressing with molybdenum fertilizer in field where lacking molybdenum in Yongzhou, applied nitrogen
and phosphorus fertilizer rates by 45 kg/hm” urea +300 kg/hm’ calcium magnesium phosphate fertilizer or 75 kg/hm’ urea
+150 kg/hm’ calcium magnesium phosphate fertilizer, could gain higher yield and improve nutrient utilization efficiency on
the basis of nitrogen and phosphorus fertilizer reduction application.

Key words: spring soybean; seed dressing with molybdenum fertilizer; nitrogen and phosphorus rates; yield
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