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Rl — B3 A, 8 — 4 BR A A AR U AL ) 2 44 AT
2% it B [E) HE P B DA R R B AE R A — R
B KH 2 5 R B KB LACS" A, R A
BEPLZ miH (8 ~ 12 )AL T 3, ¥ (0 ~ 10 cm, 10 ~

20 cm,20 ~ 40 em)3 NMERRE . HH G —-FIHEER
MR KL RE—BRKREES, BERK3
HEGLHE MEBEEE IR, UBHHEXLES
H, iR L EAEFERLE L.

®1 BIWMMBERHER

Table 1 Basic properties of the tested soil samples

HHLE 2% Total P
i3 Oreant XA B R
Soil pH e Toal N Avalable N oL . . oﬁ m_ﬁp ” Available P
' ( k ) ki norganic rganic 0 ( ki
sample (&/kg) #'kg (mg/kg) (k) (mg/k) mg/kg)
ﬁiﬁ? 7.89 11.69 0.289 49.962 389.327 74.73 131.673 25.27 206.596
cr:mfsiou 7.76 13.14 0.316 59.724 1030.638 75.39 336.362 24.61 347.371
1.2 WMEFRE
] 20 B 0-10cm
+ 2B RE R A HCIO, - H,S0, #%; - A K 3z, 10-20 om
BER A Olsen B FHFTIE ; L EBEH PR R A K Z5 Lo [ 20~40 cm
Y+ LB 7F R 5E T7 o 5 AT WL I 2 R = os
- o 0.
Fi¥ype e MBI . L ) >
1. 3 CK 1 3 6 8 n 13
3 WEGSW B

¥ R Excel #1 SPSS(13.0) B FF 84 #1745
T

2 HRE50h

2.1 BERLIBEBHHTSLIBNRENE
WEE DR TR BRI, AR L Hh

FROEFE EEMERSFHEERE iRkt

BB SBRARETHRRENL. NRERL L
BemsEHAERE D, RERLTIELHS
H40.48~1.53 g/kg, FHI R &N 0.85 g/kg, XF HR
BRTIELBSEN0.43~0.53 g/kg, 5 0.49
kg BRI L E LB BERLEHEMT
236.11%, HP MHEEXLELIHSE LB
B 74.73% , B W8 5 25.27% , KW £ A VLB 5
28 75.39% , A HLBE L 24.61%, XM, RMER
W+ 3 e M ERR A K, R 0~ 40 om 132
BEERLT -1 a5 mas BEE TR
BRATH, NREMEERE, RERLY+ R
& B I R LR R 119 2 4K 7 7 4 , {EL 45 4 (8] 38 I 0
EAR,XAESEEKE EEEMELRER
X HTREREBEYKRBEHEHBER BT EDH
BWHA, TS EE LR P KRB HEokEH
gkl LR S REEMEERNER 2B
EERAEHMBEE FREEANEBKTE,

Cultivation age

Bl EERETREBHDEEL

Fig.1 The dynamics variation of soil’s total

phosphorus in agricultural greenhouse

MEERRDEIFMERE,0~20 cm TR B
FRETFT20~40cm +tELHSE, RERIL LT
LHERBERTHHEBR LY, Rkl £EO0
~20cm T EEBEEEFIHH 0.94g/kg, 20 ~ 40 cm
1EHERMNN0.66 gk, WHHEBEBRLHEO~20
em T EEBEETEHN 0.52 ¢/kg,20 ~40 em £ B
LHEEUN0.43 g/kg, XEHERMEE R MG
T . HFRBEHBERE, SHNEBEPREALEY
wm REREETREPHBIERD BELERE
TREANFABEMN TEBR NMEETTE LR
R, M0~ 20 cm F1 20 ~ 40 cm i + 1
EO0~20cmiXETELBHITRAMNAENHER
F20~40 cm, KAWL EHBEFEAE0~20 cm
TRBFHRE, FHEEMHEERE R, # 2 0Hmig
HEATF20~40cm T ZHIEE, M 0~40 cm
T mh el RAHERE, RERL L ENL
BEFRYESTHHEER LB MEMEERY
EK . HFEMNEEREELT20~40m tEHNE
KEE, NEBMTREENRREXE, RAERIL
THAEBEEENNE SRS RBH RN,

2.2 BHERLTIBERARISSRHTRENR

TR A £ 5 A BBt A B R, 3¢
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FHEEEEHENKRE L. NZHER L+ A%
BEREA(EDES, BRiER L L RAEHBENS
&% 102.59 ~ 515.36 mg/kg, FH & B 9 255.09
mg/kg, X BB R LA WM S &N 27.95 ~ 88.06
mg/kg, F3 K 63.78 mg/kg, RMER W + A HBER
BHXEERTHEEMMT 299.95% . WHERK
WHEFHBESRER, X_H FEMERL FH
B ABRBASIENER, TN BEX L HBEEER
B&/AN,

700 20~10cm
600 10~20cm
[ 20~40cm

BN B(mp/kg)

Available phosphorus

i H14E Bl(a)

Cultivation age

EH2 BRI TMEEHASBHTEHR
Fig.2 The dynamies variation of soil’s available

phosphorus in agricultural greenhouse

MWFHEERS N BT BERAHSERAL
HHETRIEKZFEHMMBE E1~13aK
WML EPEUBESRILFEER LANEE BR
BRFAUHEHE THAYR BLEPEHHAS
BBE. XABSRERL N EEKF. LK
BME LR A XM,

MEEARFBKGTHRIEKRE,0~20 cm 12
HRBERET20~40cm T EHKBEE,LE
RIELEAUBRSREES T HBERLE, BE
Rl LEO0~20em LEHEHBEEFRFHN 285.04
mg/kg, 20 ~ 40 em + B H BB X & AUH 195. 21
mg/kg, M HEBERXLEO~20cem LEFHH SR F
¥1% 81.69 mg/kg,20~40 em T EHAHEEEN N
27.95 mg/ke; FEE FPAEAEBR A ZE 4,0 ~ 20 em + 3
A R 4 8 i R S B T 20 ~ 40 om, X AR+
BABGEEREMANIEETET L BAHUBE, B
HEEYHAR, BERNALRSB THRENE TH
g, REM A0 EER Fi FHHEEY 6
EBRMEEHERESSIBAUHETERNTES&Z
WAL BXENAERBREEEPEO~20m KL

B, BRIV EAERHTRY L BERLE
0, L S 0 T G W 84 T 58 T AR
BaMHIREED ERENFEHE R 60~
90 mg/kg, i A iK% 0 ~ 20 em B HE + 3 4 BUBE 19 F
H& Bk 236.6 mg/kg, B E 20 ~ 40 cm WHE T
BT & BIE B A 121.8 me/ke, T 48 i 25 3K
KEKkE. RELENEENEARIR, —F@E
RXNBHFBEORRE, A — T EANFERERE KB
BERE, AXEEEN, YK RBEPHREREXT
0.3 mg/kg i, 35 R LAfE Ktk % A B #4610, Heck-
rath ZHREAN YURBE+RAERBTRMT 60
mg/kg B BRI KRB SRR M, A5 HHET
Ko AR EZFK,20 ~ 40 em WHE T A KB4
SHNTEEMBEER . BETHRHE., TR,&
MRy + S AF AR B WK IS Y T KW RR
B8 I, 7 B AR b A 7= o, % R e FH B A B 22 B 3K
HREMESHEEBRABERE BB LHFEL,
Bl A8 SRR
2.3 BERKLIRERELTNAHRSBORENR
BRI T REVBEEESATHEinE2
Fim. HthER EHEENENBESRERARY
HHERKTEFRTEEER 5B XK LR
ARA+EFERELHNBNBRREEEER. Cy
-P.Cag-P.AL-P.Fe-P.0-P.Cay-P 455K
MBS’ 9 74%.22. 18%.6. 54% . 5. 86% .
18.02% .37.66% ., Wi EFMMEERMKER, Cay - P,
Cag - P.AL - P.Fe - P.O - P.Ca;, - P & B Z #i3¥
Mo HAFH FEHEFREAN Cay - P M B
RREBEAAN QR EYBREREFRNEERE,Cy
~P,Al-PH Fe-P A LIfERBEUBEW, Capo - P
O-PRE—MEBEME, RERLLEATKE
HEABERE O~10cm M 10~20cm L EHBRT
Cajp - P.Cag ~P.O-PHESRNBER MR, LU
Ca-PHEXNE, MEEFRARMMLEFICED
RTARHETEARE ST HENEYHEERNA
R, EAARFETEAS LILBEA BT A AL- P.Fe -
P> Ca, - P> Cag - P, Xt M W) B & 3% TTER MR FF O
AL-P> Cag - P> Ca, - P! THIBEAE &0 24 5 5] I %
BIK, HEEEEA L HABEIERIRFE A Ca, -
P.Ca; - P.Al- P .Fe- PSS EHBE,
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Table 2 The dynamics variation of the inorganic phosphorus component in agricultural greenhouse
MEER() LREK IR LA (me/kg)
Cultivation Soil layer Soil inorganic phosphorus component

age (em) Ca,- P Cag- P AL-P Fe-P 0-p Conn - P
0~10 47.27 £ 0.66de 89.62 + 1.86f 42.73 +3.60d 56.59 + 4.26b 69.83 £ 0.684 395.29 £2.48b

CK 10~20 34.69+2.84e 125.76 £ 1.17ef 40.00+3.59d 55.58 +1.30b 97.99 +6.08cd 402.81 +2.83ab
20~ 40 24.20£0.92¢ 102.62 £2.57¢f 31,78+ 1.11d 24.02+0.89¢ 92.94 £6.51cd 379.16 £ 3.72bc
0~10 79.44+£1.70d 98.59 x 16.05ef 45.09+3.13d 46.60 + 3.95b 145.10 £ 28.11c ~ 392.95 + 8.66bc

1 10~20 62.08 £3.51de 116.35 £+ 11.66ef 38.59+3.53d 72.55+11.36ab  193.95+39.79bc  366.79 + 16.04bc
20~ 40 52.81+£5.10de 98.12 £ 4.33f 30.05 +0.76d 43.42+1.07bc 138.96+ 12.98c  401.79 = 24.68ab
0-~10 75.91 £ 2.34de 167.43 + 13.36e 54.97 +3.98cd 66.39+10.55ab  158.50 + 14.60c  371.23+9.24bc

3 10~20 71.93 £ 6.05de 166.58 £ 30.93ef  58.23 £6.79cd 69.99+1.91ab 144.32 £ 14.70c  386.36 + 12.30bc
20 ~ 40 44.44 £+ 4.05¢ 131.29 £ 5.74¢f 33.82+6.09d 59.98 + 3.79b 128.20+4.68cd  368.03 £ 17.26bc
0~10 106.48 +£16.20cd  322.77%13.98c  96.96 + 32.41bc 73.67+7.60ab  213.74+14.27bc  368.27 £ 1.95bc

6 10~20 87.45+7.40cd  310.86+ 13.14cd 77.52+1.9c¢ 84.85+3.08a 259.50+18.73ab  373.95+9.07bc
20 ~ 40 73.58 + 8.52de 154.73 + 5.64ef 47.78 +2.28d 69.23+2.30ab  200.44 1 12.77bc  384.37 + 13.99bc
0~10 65.81 + 8.59de 189.21 £32.24de  55.66 +2.29¢cd 49.84+13.72b  201.00+ 18.85bc  373.13 + 17.98bc

8 10~20 74.38 £ 6.31de 246.68 + 14.20d 63.75 +4.84cd 66.65+5.53ab  275.97 +38.45ab  411.40 x 10.52ab
20 ~ 40 71.92+3.38de  200.87 +32.85de  69.55+ 6.34cd 54.65+3.93b 239.36 £20.09ab  398.40+ 15.05b
0-~10 190.82+ 14.26ab  412.44 + 33.34b 103.41 + 6.40bc 58.30+8.29 248.39+21.31ab  442.01+ 16.68a

11 10~20 182.67+17.29b  469.92+54.63a  123.53 + 11.98ab 54.08 + 7.90b 302.59+40.35a 394.16 + 18.07be
20 ~ 40 113.90+£3.23¢  226.20+29.64de  73.02 £ 8.15cd 46.02 + 8.63b 229.44+41.39b  411.28 £ 19.73ab
0~10 216.95£32.05a  495.82x54.35a 110.15 £ 10.24b 73.80+6.84ab  264.72+16.08ab  352.93 £ 33.26¢

13 10~20 167.85+21.69b  474.61 £ 18.21a 138.51£12.51a 58.45+6.33b 289.32+11.93ab  387.68 + 7.8%bc
20 ~ 40 88.70+9.82¢d 227.58 £ 6.20de 66.01 +3.8lcd 47.78£13.39b  200.91+45.29bc  391.34 £ 4.44bc

W RPREHTHE + iR FFIAAFEERFAMHERE LEMZRBE(P <0.05)

Note: Each datum on the table is the average value + standard error, and different letters in the same line indicate significance level of different cultivation

age and soil layer( P <0.05).

MREIMLERKRE, RIERL L REES
HEY S RAEE TR XL, FH0~20cm W
EEEET20~40cm T EHEE. HELEHM
HHESEZHE D, X 5L KX B
BEIESHERUTEESHEASEY M, BHE
VLB T LB R M T B R, & R
ENTHE BEESTIBEAERERINESE. W
TRIBHEEDIAIFE, R AR X L%
HMEEUBMSEE (M Cay - P.Cag~ P.Ca, - P
BMESHEERARLEF, HPRBER L -2
Ca-PERLEXMNBEETEMN69.92% ~73.90% , ¥
¥171.91%, H* Cayg- P> Cag - P> Ca, - P,Cag -
P.Cap - P.Ca, -P HES B &5 Ca-P S HM
32.37% .54.67% .12.96%, Al-P il Fe - P & & ifl
B B G EHBEE B 6.47% M 5.69%, X
ARESEERYPFERAIBRREAX. BIRg

PBESEKBIAF H:Cayy-P>Cag-P>0-P>
Cay~P>Al-P>Fe-P, i Fe- P,O-P.Cay - P
HEO~20em tEEEREH. 0ecm U TFLE KE
BERE /P, XEHFHATEOBERBREELS
4 Ca, - P.Cay - P.AL-P S BREMBE ", £
WP HBENBHED HK0~20cm LEHHT
Ca,-P.Cayy-PAI-PHRERER, BERMER
WK, SRS BY AR MBS, K9P Ca -
P.Caj-P.Ca, - P.O-P AN B K, AL- P2/
AN/ Fe-PTEG a fIEIMMATE,8~13
A HE T, SBRALEMLK, RERLLEES
EEXNHYETEXLE,

A S DR A RRAE R E, SR £
BEESLVHIBEEEFSTHRLHE BEXE
+ 4 Ca;g- P.Cag~ P.O-P.Ca, - P.Al-P.Fe-P ¥
Y& 9:35.39.103.25.38.17.45.40.80. 17,
289.09 mg/kg, i R Ak £ 5% Cayg~ P.Cag - P.O -
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%=20%

P.Ca, - P.Al ~ P.Fe - P ¥ & B4 5| H:102.28,
270.43.70.64.60.35,212.75.386.73 mg/kg, H44 0
WEHE 43 91K 34.60% .38.18% .54.03% .75.23% ,
37.68% .74.75% . Sk L&, 7€ 0~40 cm FH P,
BRI HEEESTIH TR STER LR
ARMELBHNEEZRHBONHEYE, HHEEM
HMERIEK, BEZMEMEBEZEZERKTF 20 ~40 cm +
BRgmigE, B Cag~P.Cay - P AI-PREEF
HERMEREMBERKK,Cay-P.O-P.Fe-P
14 i 63 B A ST BE D o

Car-P7% B(mg/kg)
Caz-P content
[} 50 100 150 200 250
T — |

T

" Y
H ' \
H : !
i - I

/

L3R (em)
Sotl depth

40[:

H3 BERETRHED Ca,-PEEEL
Fig.3 The variation of soil’s Ca, - P enrichment on

section plane in agricultural greenhouse

Cas-P7% B(mg/kg)
Cas-P content

200 300 400 500 600

T T
1] :
5 i '
10 5 :
I~ !
gg 15 ¢ \.! '
E 3 20 il
w2 2 ;!
H 30 P
"‘ .
35 y ;
40t : :
45+
H4 BHERLTRHED Cay -PEETHK
Fig.4 The variation of soil’s Cag ~ P enrichment on
section plane in agricultural greenhouse
Caio-P7% Bi(mg/kg)
Caio-P content
0 100 200 300 400 500 600
f T T
= 10 CK
5 £, - la
Fgor
3 :: 3a
® 3 30 e 6a
~H 4 =v=-=8a
Ha
50 ———-13a

Bs5 gmRLTMAEDR Cayo-PEEEHR
Fig.5 The variation of soil’s Cayy — P enrichment on

section plane in agricultural greenhouse

2.4 BERLIRENHIBHRERE

hat: 201230 Ry AL AR &Y
RESLHYBEH A, LIRS REMMN LR
L ENBOTEER I REBE RN ERR
B, NIRRT RANHSTEEA(H6)F
B Rl L EEUREE RN 42.56 ~ 106. 12
mg/kg, EHI 5 BN 69.33 mg/kg, ST BB A VIS
£ 38.98 ~ 44.85 mg/kg, K 39.63 mg/kg, RHE
Bl HEHHES R R EHMT 174.94%,
0~10.10 ~ 20 cm 1 20 ~ 40 cm B ILBE & B ¥ B4
1% :83.06.88.16 mg/kg 1 58.76 mg/ kg, tLE& KAE
Yt 4y BB T 48.00.43. 31mg/kg M 17.77
mg/kg, F 3B 3 68 o B A 144% . 139. 71% F
116.29% . MAFAFRIMFHEERE L BENHEER
MEK AVBSROEZREEM, FEXRANR
- -t mER, RKESHAIBEEER
HFEO-~20ecm WEEP HEMEERNWER, ¥
JnE B A 520~ 40 em W+ B S B AN BRK, B
ERMEBRBTVE.

= 160
- 140 B0~10cm
- = oF | D
%ﬂé 120 £ 10~20cm
£Z2 100 [ 20~40cm
;—ro
H= 80
<8
w2 60
o
=2 40
'~F§) 20
S 0

HiH 6T [(a)

Cultivation age

B6 BERLIHENHIBINSEL
Fig.6 The dynamics variation of the organic

phosphorus content in agricultural greenhouse

MAE + 850 T 4 AR AE R B ,0 ~ 20 em
BHBESEET 20~40cm TEENBES R, ]
MR+ EENESEEES T E L, @R
W+HEO0~20cm LEFNBETEFH RN
mg/kg,20 ~ 40 e T EZHHLBEF B LK 52.56
mg/kg, FTEERHLEO~200cm T EFHBHESEF
1% 39.96 mg/kg,20 ~40 cm T EH PLBE S BAILN
35.06 mg/kg: BHZ AT BRI R + A NHS
BS5MHELEEREHE L ENMEREBHESH
B, MERETSHER IENENREEERT
20~40 cm EE R MEE . HF, BRkL L HEH
BB EREN 369.22 kg/hm?, 3T B - 4855 0.8
f&, B EE,7E0~40 cm BIE P, B E H w0 HKE
) 3% i 75 7% B PR
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3 Hhg5itig

BTFRAERY L EKPIHERER, KBEERAA
BER ANBRM L ZRE%E WA, BB
i 1R B4 167 B Ak B9 A R 3R 2 A R 3% B 5% o i 7
W —MERE, ERERIVIFFRMAERGT,
BEEEERMSE LA L EEER K. 2K
ARl £ 2B A LB S LB
BRI TMETHE,HELCHR TR
BHUTEL. ‘

1) iAW HEHE 0~ 20 cm B A
EVBHSENBS N ERTEREY LB &
FEEPTF0~20 cm, EBAARRTLUEN, O
~Ba NREEMEERNEKBESTERYNNS
# X B FiIRMEA L K E B TR &4 HiE
BREEFEO~20cm, Hilk R THEREXE
HEE, MEMBEROER, 28 708 LT
BESANBESRBEHTFE B LIZ 0N E %R

2) WL EHBERE YL & B B,
E#ZERBRAEREHENER, SBREDLE
W&, AR S AR E R EER,
HUENBEIE, EVHSTRENSLELBIEN
6.01%

3) EMBEHAF, U Ca-PHE, HKEO0-P
M AL-P,Fe-P 3/, Ca-PH Ll Cayo-P S EH
®i, ik 388.25 mg/kg, FEIK R Cag - P,Cay - P, 5
BREHEFELE, B L BENBREASTSEY
BRE FELIBMARDEETHEEL, Ca
- P.Cag - P AL - P Fit &5 TC O 8% #) 1L ) 4 &7 , Fe -
Pl Cay - P HLBIFEIR, HFHHEMEFEROELK, R
Mt BB A4 5 & BB H MR, & EEH L
BIEFEET0~20cm +2,FHF L EREMNM
REBENTIBEEEHFEMRK, HP,Cy-P.Cay -
P.Al- P BE#E AR ZE K38 IR E K, Cap -
P.0O - P .Fe - P 3N W& B M5B o

4) BN S EThEAMEMBESNER
SETH -, EARMNLEEEESEP0~20cm
HEHERT20~40cn WER BELTEREDY
MEZTBEHBL EEHMEERNEL, SEMZ
Wi, :
A, ERER A =, M ERE B
EwEamA, e RERHAR BEMNHKE, [

B ESMBTRENNER EEAR B AR
FREMAN EVIE AR, Rl L RKALE
R R 0 AR R B AR B REOK U AR
AR RMT A ERE, EREM AR
EHRER AT RABH AR K I, 38
B RBAZHFRGE RPRUAESKE FRILES
TR BT EE 7=, BRI T 8 BLHE ARk - R A 57
K R HIERABRERYETHHERUR L
EMERHNETAR . BLEEKREMRE. ATAK
AHEAMHBERERY S WHBEF0(BR), 5 HE
FIREEH(BEIE)
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Study on dynamics variation of phosphorus enrichment
in greenhouse agricultural soil

WEI Yu-kui', LI Xin-ping?, LIU Rui-feng?, ZHANG Ya-lin®, HUANG Yu-xia’, MAO Wen-juan®
(1. College of Forestry, Northwest A & F University , Yangling, Shaanxi 712100, China;
2. College of Resources and Environment, Northwest A & F University , Yangling, Shaanxi 712100, China)

Abstract: In order to find out the dynamics law of agricultural greenhouse soil’s phosphorus enrichment, study was
made on dynamics variation of phosphorus content in agricultural greenhouse soil at different cultivation ages from 0 ~ 40
cm in Northern Shaanxi. The results showed that there was a significant difference in the content of total phosphorus,
available phosphorus, inorganic phosphorus and organic phosphorus in agricultural greenhouse soil between different culti-
vation ages and different soil layers under the greenhouse agricultural circumstances. In greenhouse agriculture, a large
amount of long-term application of phosphate fertilizer not only made the phosphorus in the topsoil from 0 ~ 20 cm enrich
significantly, but also made the soil phosphorus increase at different degrees in the soil layer from 20 ~ 40 ecm. With the
prolongation of cultivation ages in greenhouse agriculture, total phosphorus, available phosphorus and organic phosphorus
increased in different amount and extent year by year, but decreased with the increment of the soil depth. Among all
types of phosphorus, Ca; - P, Cag~ P, AL- P, Fe— P, O - P and Caj, ~ P occupied 9.74%, 22.18%, 6.54%,
5.86% , 18.02% and 37.66% of the total amount of inorganic phosphorus, respectively. Moreover, with the prolonga-
tion of cultivation ages, the content of Ca, - P, Cag— P, AL- P, Fe— P, O~ P and Cay - P enriched at different de-
grees, and accumulated in the form of calcium phosphate(including Cag ~ P, Ca;q — P and Ca, — P) at different layers of
soil. In conclusion, we find the dynamics law of agricultural greenhouse soil” s phosphorus enrichment and its relationship
with the planting ages, which provides an important basis for the effective utilization of the accumulative phosphorus in a-
gricultural greenhouse soil and reasonable application of phosphate fertilizer.

Keywords: greenhouse agricultural soil; phosphorus enrichment; dynamics variation
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Analysis of different fertilizer modes on biological characters,
yield and quality of soybean and their economic efficiency

SUN Zhuang, ZHANG Xing-mei, HE Shu-ping, ZHU Hong-de, JIAO Feng
( College of Agronomy , Heilongjiang Bayi Agricultural University , Daging 163319, China) .

Abstract: Field experiment was conducted to analyze effects of eight fertilizer combinations on yield characters and
quality, as well as yield of soybean. The results show that different fertilizer combinations had different effects on yield
and quality. Compared with CK, treatment 4 (90% UF + L - BOM + 2 ~ SF) was the best in yield characters, and the
highest yield came to 3 574.95 kg/hm’. Analysis of comprehensive economic benefit showed that treatment 4 was the
best which net profit was 1 578.15 yuan/hm’. The protein content and the total content of oil and protein of soybean in
this treatment were 40.20% and 62.43% , higher than in other treatments, while the oil content was at middle level a-
mong all the treatments, reaching significant difference compared with CK. The treatment 4 was a scientific fertilizing
mode in the region, which might provide a basis for rational fertilization in the local soybean production.

Keywords: different fertilizer combinations; soybean; yield; quality



