Hans Journal of Agricultural Sciences R E}2£, 2020, 10(9), 706-713 Hans X
Published Online September 2020 in Hans. http://www.hanspub.org/journal/hjas
https://doi.org/10.12677/hjas.2020.109106

A ERRAE X FEmERE T TIRF SRR

B 1234

et L TR AR ARTUE AR, Bl piw

Bt i TR ARV B A IR ST AR, BeFE 75%

SE AR BEIR HR AL B AR LA TR Sseih =, Bl P
B RS TRERRBE TG, B P

Email: sdyanbo@163.com

Wk H . 202048 H25H; A HM: 20204F9H9H; kA HI: 20200F9H16H

R

RN R LR R AT B AR AEROR, WA RREANEEAENSRA, RE. SBRR. 8%
BR— % IABERYS. BRERHT. FALH, REAL. MRS LARME AN R, DIBRHRE + SR % + W
BRI, KR - AR, B AREN LRI R KRS, WSEBMEM, BHUTE
W 1) FE2FKME - WEEM S, BEEMEERAEMN, TREMBE. EXHSENEWINES: 2) i
AEVELAEHREHR S ER TERAELE, BARCESHEARRAIIELE L REIRSE
ZRARE. 3) BARKLELEHSASHALBRRRLCEERNRE; 4) HABR _ELE LR
FRBE BT TIHALHRELE, E-EZRALEEER; 5) S&LERr BT RPN 2L
BHEE, BERRR + BIR % + |UH + FIARENIENAS.

X in
T3, FFo, KR, WK, TR

Effects of Different Fertilizer Combinations
on Soil Nutrients under Rice-Rape Rotation

Bo Yan1.2:3.4

'Shaanxi Provincial Land Engineering Construction Group, Co., Ltd., Xi"an Shaanxi

’Institute of Land Engineering and Technology, Shaanxi Provincial Land Engineering Construction Group Co., Ltd.,
Xi’an Shaanxi

3Key Laboratory of Degarded and Unused Land Consolidation Engineering, The Ministry of Natural Resources of
China, Xi’an Shaanxi

*Shaanxi Provincial Land Consolidation Engineering Technology Research Center, Xi’an Shaanxi

Email: sdyanbo@163.com

Received: Aug. 25", 2020; accepted: Sep. 9", 2020; published: Sep. 16", 2020

WESIH: E. AFEERA AR E T IR m]. RLRE, 2020, 10(9): 706-713.
DOI: 10.12677/hjas.2020.109106


http://www.hanspub.org/journal/hjas
https://doi.org/10.12677/hjas.2020.109106
https://doi.org/10.12677/hjas.2020.109106
http://www.hanspub.org

E

Abstract

In order to ascertain the fertilization effects of different fertilizer varieties on cultivated land,
sheep manure and commercial organic fertilizers were selected as organic amendments; urea, coated
urea, diammonium phosphate, superphosphate, potassium sulfate, potassium chloride, chemical
fertilizers such as silicon fertilizer and boron fertilizer are used as inorganic modifiers. With sin-
gle application of urea + diammonium phosphate + potassium sulfate as a control, the effects on
the physical and chemical properties of the soil and the yield of rice and rape were studied
through a rice-rape pot experiment. Conclusion: 1) In the two-year rice-rape multi-cropping, with
the increase of planting years, the soil available phosphorus and available potassium content both
increased; 2) The soil organic matter content in the treatment of organic fertilizer was higher than
that of single application of chemical fertilizer. There was no significant difference in soil organic
matter content between the treatment with sheep manure and the treatment with commercial
organic fertilizer. 3) There is no significant difference between urea treatment and coated urea
treatment; 4) The soil available phosphorus content in the treatment of diammonium phosphate is
higher than that in the treatment of superphosphate, but there is no significant difference between
the two; 5) Evaluating various fertilizer combinations according to soil nutrient content and crop
demand, coated urea + diammonium phosphate + potassium chloride + sheep manure is the best
fertilizer combination.
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1. 518

PR OGP [ SO B e A BB BE YR, BORIRE AT 960 /317 A B2 [ 1, (HELE 14 2\ 1
MBSO, AP EA L, TE A R B A BEERE R SPF AR,
ST R SRt — P AR RO T AR, B IR > B [1]. 7215 18 AC T L ZL 28 ANEh 48 B
N, WA BT R SR, SRTPR R E,  R 4R IR R A A R R

FERR FE B IC 2 RIEE A RTIR T, R b B 2 IR B A P B ROk . Gl IE SRR Bl
TGRS, IHBEEAAEIE KT . R PESE R, AP RAC, BB
TR R Z B AP, BN B R, G RO IS IR A R, DAORBEVE
PR R ERRR SR R IE R R R, ERFRAR, FRBRIER . £z
ML VEVIWRCR IO ME AR E A —, BRI HIRE ) i R KA KR - WHIER I,
it A HLAE T O TEPD S0 i 22 i S A 25 92 0 [2], R LA A PT DA R 3 s B ety 4Rt
s SVEREAKE, AT ARAEYIR R A R A SE g, TS s AR K o iR 2 Bl se 77, i
RFEEY R3], RRLEWE KT LHENEZICR, AMRNEILEESHEM A KT A m[4],
DL A RO E BRSNS, M R AR — e 2 B3], S E VRIS, EN S YR
ARG LR [5], ARAR SR RS 325 (6], B M PR AT B AR R M SRR . BT iR
B, T A (1t R S AR ) 2 A RSP B B R 3K, WA R AN A 2 X R R AR 2 7 A A T
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BER KRR [7], M BERE . M RENRER, NSRS FBUEYRT8].
T TR R KRG R S AR KR B R i AR, e ik 25T R B AR S P T B S

AW FEAAE A AR Bl b, @ SIS [ 2 B 0 AR i AT g, DMRIE K RE I B AR K
Ko W FUERE R ARG AR IS [ JERL R A R R T KRS IS RAIR A SRR, TR
SE AL LR P IE BRI AR R A, Sy B T M A A b B AR R R AR A
2. M55

1) KK E

AL R HI = 50 cm. EL4% 30 em FUYERME, RHESIEFE 10 em ¥, N 5 em K E N 1.7 glem®
HHMENEREZ, LN 25 com AE N 1.4 glem® (0 EHHER, (R BRI R R 1. 53
R KRG 3 9%, BE/CRE 4 Bk, HRIEARE K/MEFRF 1~5 om KT (CAASHE A UE) o T3 254 2 Rh A 22 3 Fk.
Tl L 341 1) 5 Kb B AR e E VB 2 — B

PRI DU FH H AR R 2R . IR . BRIEREF XS HR(CK), JERENEE. S A HLAE 2 R Lok R 7R
AR PR 2 IEWEIRAS . SUALH. k. B0 5 AhAERL, dpk 12 Mk, AMEEES 3 IR E ILE 2),
it 36 7, FEHLXZHHES. E DI R 2540 ol v B ANt P AR DI AL R (CK) Bt AR (8 mg/kg) b3 B it ]
JEALEE (4 mg/kg) FITEAE(8 mg/kg) BIAE(4 mo/kg)5itibEE . #ALBEA N RFEHEREFE. B HFHR0
TEBHEYST 4 g/kg F35), 10500 R R A 2 IR RFA B #1774 —28(0.3 g/kg N, 0.06 g/k P,0s, 0.06 g/kg
K20)o /KFEFIHERT, BEAE. B AES A HUIENE A REAE K FEFPAE AT i\ T3 3RS 2~3 K\ 20% I %&UE,
REMEERE 10~12 R)MEA 50%ZUIE, FfE g6 2 Ui 1358, 50%AIREE . BIAEAE A ZEAEE 1
B, R R IBARTERR T N . SRR, A RIS 60%. A IBEAC/EE AL E A, 20%
FIA B AEAN A AR AR S AE(RE 4% 5 50 K), 20% 0% ARABEZE LR 4% 5 80 K)iti F -

Table 1. Physical and chemical properties of tested soil

1 Il IR R

+2 HHLF (g/kg) A% (mg/kg) B 255 (mg/kg) % (mg/kg) T4 (mg/kg)
0~20cm 791 13.23 6.74 9.89 126.72
Table 2. Types of fertilizers for treatment
T2 WAL E
Ab 3 R AR TERRAN(LA Sith)  BIEREA(EA B 1) AL
CK PR R %k T R — — —
1 JRE R 8k i — — FIE
2 VLTSS R 8k T R — — E<E
3 JRE I BERAS i B A — — FFE
4 JRER R 4k A — — FF
5 JRE TR 4k TR AR A — — TR Al AL
6 ALIE IR MR — 4k i — — P A ALIL
7 JRE RS T R — — P A ALAL
8 JRE TR 4k A — — P A ALL
9 JRER IR 4% T AR 8 mg/kg — —
10 JR% TR — 4 B — 4 mg/kg —
11 JRE IR — T R 8 mg/kg 4 mglkg —
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2) METH

THRRR: KREASEYOGR A REER R 20 om HIERESL, MEAHLE. MR, AR, AR, &
M. AHUBCR AR - SMINAGEI €, SRR A€, AR08 R FTAR BT LE (i
T, AR IS E -

IKFEHNHSE R, BRI, MAMFEKME. FEMBTEAE 40C T, KM AR, 2.
RIFEK o W5 KRB AR 22 A3 o3 A= P R KA 7=

3. HEREITR
3.1. FEIHEARALIERTKFE - hIERAE T EH LK 0~20 cm HIRBHREIR

Tt FH 2 AN R A FUIE AR BE S BB & v T i AL NE AL BE(ER 3), R Tt A A HLIE AT DA o 18
AN SR B MICAREE 55X LA LG S B AR, SRt AR I -3 AL
AR BEAEMIEERI I, SHAEPFRUAYE, RGN T 4 g/kg FIERAHUIEX KA - il
SECAE T 1 EA E AR LR RS DL IAS K

Table 3. Effects of different fertilization treatments on soil organic matter content g/kg

% 3. FEINEMATER HRAEHE S BN gkg

AbFE HEEZR(2017) KRG (2017) H5%2%(2018) 7K HH2%(2018)
CK 7.72b 7.74b 7.73¢ 774c¢
1 7.84 ab 7.82ab 7.93a 7.89a
2 791a 7.86a 7.89 ab 791a
3 7.79 ab 7.79 ab 7.83b 7.82 abc
4 7.84 ab 7.82ab 7.83b 7.83 abc
5 7.74b 7.76 ab 7.83b 7.82 abc
6 7.76 ab 7.78 ab 7.84b 7.82 abc
7 7.75 ab 7.74b 7.83b 7.85ab
8 7.77 ab 7.80 ab 7.83b 7.80 abc
9 7.72b 7.74b 7.73¢ 774c¢
10 7.74 ab 7.75b 7.73¢ 7.74¢
11 7.71b 7.75b 7.74¢ 7.74c¢

VE: RN TR p <005 KTEREE.

3.2. AEIHERBALERR7KFE - HFEAET EXIL A 0~20 cm FHERZSEEIRNT

AR I SRR & AN AL B B IR RS R S R (LR 4). B MRS, S AR
AhFE 1 HIERM SRS B, A8 34.42 mg/kg, AHE 4 BIEMESR ST ERIK, ZREREEKTE, B
XA A BE G A AL B 22 e 2 Rk B B 2K BB AR RRSGR e TR A R S B AR 1. 3. 4. 5.
7. 8 BEmET CK AL, R\ ZFIAEFZM NI AL + A HUACAL L L B it A A Ak B I A AR
IR B A . XPEEALTE 1 5408 2 LSS R E R, S FEKEE - ik, MAHRELH
TIEEARASERES THAOBRR RGO, MEHARRRLEE, mHRECETIEHESEASE
¥ 10.0%.
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Table 4. Effects of different fertilization treatments on soil nitrate nitrogen content mg/kg
= 4. T EHERLIE HIEHESR S 2850 mg/kg

i T 3E7(2017) 7K FEZE(2017) TH3575(2018) 7K FE75(2018)

cK 1457a 21.63a 28.33ab 37.16¢
1 16.03a 22744 34.42a 40.82a
2 14.8la 21.63a 28.22 ab 37.46¢
3 15.16a 20.68a 28.42 ab 38.62b
4 14.60 a 21.07a 26.13b 38.58 b
5 1547a 2217a 36.17 ab 40.83a
6 14.35a 21.60a 28.34 ab 36.76 ¢
7 15.03a 21.12a 28.34ab 39.61b
8 15282 21.07a 29.14 ab 39.35b
9 15.38a 22.78a 28.86 ab 37.45¢
10 14.88a 21.97a 27.03b 37.35¢
11 14.27a 20.07a 28.61ab 37.40¢

E: ARNGFRERRIE p<0.05 KT EREE

B2 5 nTLAE H, i SRR o e 25 S B o 5 Mt A Ak B 5 0o R A 3 2 S R W3, 2017 4E KRRk
Je S 2 SRR A HUIE AR B e AN A e T A AR AR R, AR 1, 2. 3 5XTHEMERBRE
K. 2018 FEKFENOIR G B it =E AR S A MU RIS A S R B %%ﬁﬁ@@cﬂlﬂbﬁ Jiti FH JR
FA AR RS A S BEERAEE . G LR, KEEHA UL RS LR SEA T E,
AR A HUAE T 3 A B RSO AN W R

Table 5. Effects of different fertilization treatments on soil ammonium nitrogen content mg/kg

% 5. FEIMARLIEN TSRS BN mokg

AbER 3E2%(2017) KHEZE(2017) h3E7%(2018) KHEZE(2018)

CK 6.25 abc 6.51c 7.46 a 7.01b
1 6.63 a 6.98 a 9.39a 7.75a
2 6.44 ab 6.86 ab 7.02a 749 a
3 6.45 ab 6.95 ab 8.62 a 7.71a
4 6.26 abc 6.75 abc 9.43 a 771a
5 6.36 abc 6.79 abc 8.60 a 7.78 a
6 6.17 be 6.73 abc 7.61a 754a
7 6.39ab 6.81 abc 6.26a 7.72a
8 6.26 abc 6.67 abc 6.24 a 741a
9 594c 6.50¢c 552a 6.87b
10 6.17 be 6.65 bc 6.04a 6.81b
11 6.05 be 6.52¢ 8.73a 6.99b

E: ARNGFRERRIE p<0.05 KT EREE
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3.3. FREIHEABALEERT7KFE - SR AE T EM L 0~20 cm HIMB A S EAIRM

2017 SEFP ISR 2018 AEFAEMSEAKAS, M0 EE 2 18] H 3 2 & B W35 % R (WL 6). 2017
FEKFEIR 5 30 A& B AL T 9 fe s, N 27.92 mg/kg, S0 HE 25 Sk BT K F, A EL G BRI A
8.7%, MAMRE/N, R R AL AR S R AN B2 . I LR EGR R 1
Ab3E 3. AbFE 5 S ANEE 7, i FH ik R A A B - A RO B R R R (I T R A b, (HE R RIA
B KT, 3 W i FH Aol R e ot A 280 1 5 A s o T B R AT, (ERC AN K.

BRI AR IR AN, A RO E AR R BB, 2017 SEMEEIGRIE . 2017 4EKREIER S . 2018
SEEERGRIG . 2018 AR KRR G 4% Ab B - 484 24 A B E 5 N 12.44 mglkg. 25.99 mg/kg. 38.40
mg/kg-45.27 mg/kg, BFCi AEFPAEAEY) 5 A ORI InmE FE AR EE R — 2R 23 736 1 108.9%.47.7%.17.9%,
AR UCT B, 2R Bt AR T DA R AR o A 2 S KT, W T E M A, AR AR e R
PR AR B, B IR AR R 3G, e AT A 355 A AR A

Table 6. Effects of different fertilization treatments on soil available phosphorus content mg/kg
7 6. FEIMEAEAIEST HIRBHB S 2RI mg/kg

Rb R HEEZR(2017) JKAEZ%(2017) H5%2%(2018) 7K HE2%(2018)

CK 12.61a 25.69 b 39.36a 45.88a
1 1250 a 26.42 ab 38.13a 46.65a
2 12.27a 25.69 b 36.14a 46.12a
3 12.26a 25.01 b 37.29a 43.68a
4 12.21a 25.89 b 37.75a 4397a
5 12.09a 26.04 b 39.98a 48.06 a
6 1251a 26.06 b 37.90a 46.63a
7 12.67a 25.43 b 39.44a 4275a
8 12.59a 25.77h 35.68a 46.99a
9 12.58a 2792a 39.44a 44.44 a
10 12.70 a 25.28 b 38.75a 4470 a
1 12.26a 26.70 ab 4097 a 43.38a

E: ARNGFRERRIE p<0.05 KT EREE

3.4. AEIHEABALEERT 7K FE - SR AE T EM L 0~20 cm HIMEFEF & EAIRZM

B 7 AT, BRI E it FH AR R AL B (b B 1 5 Ah 3 5) T 3o A 5 v Tt A S
ACFE(AEEE 4 5A0FE 8), {HAX 2018 4F/KREUHCH G T30 e & B 2 R IA B B K, FEKARERS, BT
KA T W KCIRES il SRR AT AR R AL 2 08 S oAb &, Bl R B S, AR T/KAEE
K, Bl FE SR 1Y 2 AL B R it R A HIE A PR A R A B R A B
SR, R A HUIERT T3 R (R A K B P R SR 0, e A B G A,
WS A B A 2017 SEMSRWGR G < 2017 FOKFEICGR G < 2018 fEMSRIGR S < 2018 AR KA, &
B e A ) T A Ak ) B A
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Table 7. Soil available potassium content of different fertilization treatments mg/kg
= 7. NEIFEAEA IR HIRIR M $H & 2 my/kg

Qb hEZE(2017) JKFEZE(2017) H>E7E(2018) 7K FiZ%(2018)

CcK 173.07b 189.39 ab 230.00 ¢ 32791a
1 183.06 ab 186.92 ab 283.93a 297.37 ab
2 199.04 a 182.71 ab 265.95 ab 272.66 ab
3 173.07b 182.55 ab 259.96 b 284.28 ab
4 163.08 b 181.64 b 25397 b 235.77b
5 191.05 ab 188.28 ab 277.94 ab 298.83 ab
6 187.05 ab 19344 a 265.95 ab 295.92 ab
7 193.05 ab 185.13 ab 256.96 b 253.75 ab
8 183.06 ab 187.20 ab 241.98b 285.74 ab
9 181.06 ab 185.29 ab 23299 ¢ 240.67 ab
10 163.08 b 187.09 ab 230.00 ¢ 294.47 ab
11 163.08 b 185.65 ab 230.00 ¢ 265.39 ab

VE: RN TEERAE p <005 KTEREE.

3.5. NEIHEARALIRRY MRE M E K~ 8 iR

AR, AP 4 M AR R e, W T AN AL, B TR ST, AR 11 o
St A A R e, AR 8 I (WA 8). Tt AR NE AL B S bR AR T R AL B, R A
FEAE. BIACA A TSt B AR, HABCRAWIL . AR R Ak - B0 & %2R, &Y
it A AL B X g SR AR A A R Sk R B TC W R B2 . 2018 AR BRI RS T 2017 4F, XAl
2ol TERPHEE IR, B B BISETR 1 BBV AT B k.

Table 8. Biomass and yield of rapeseed under different fertilization treatments g/plant

8. TREIMAELIRHENE. 8 o/fk

b ir) Skt

LSl
2017 2018 2017 2018 2017 2018
CK 42.86b 47.13¢ 369a 395a 6.40a 7.09a
1 43.25Db 53.85 abc 487a 3.28a 6.84a 6.44a
2 43.43Db 52.89 bc 365a 3.82a 6.54a 6.76a
3 43.69b 57.50 ab 255a 3.26a 657a 6.27a
4 4464a 52.02 be 243a 379a 6.22a 6.24a
5 42.78b 54.10 abc 575a 4.26a 6.83a 562a
6 43.11b 46.79 ¢ 534a 3.16a 6.56a 6.75a
7 43.04b 57.56 ab 526a 421a 6.80a 597a
8 43.70b 60.83a 6.10a 3.99a 6.46a 6.58a
9 4350b 53.93 ach 8.71a 382a 6.42a 587a
10 4347h 57.23ab 6.07a 411a 6.79a 5.83a
11 44.75b 61.00a 7.66a 324a 62la 6.62a

I DREVNG FRERIRAE p < 0.05 /K27 R,
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4, 4Eip

1) 7E 2 FF/KAE - WA B, B MRAERR Mg, LA . A, S RBEHnES. &
i 2 FHKAE - SRR, LA AR GRS OC, A B 2017 RS OR S, 2017 AR KAEYCER S . 2018
SRR S . 2018 AR KFEUSCER T 3B Akt A 2 4 il 3G n 108.9%. 47.7%. 17.9%.

2) it FHA HLAEAL 3 - 396G HUTE & i TS A AR AR B, it P 2 3% 5 e P v A ATLAE A B A AL
SEERALE.

3) N R B LI SRS B T QB R R AR, (A H R RE %R, MK, 1%
I TR, LIRSS R 5 R AR A A F i Kbk o, PRt Ot B R 3%, A L3R
RGN, IRERE Sk,

4) it PR R P A B IR e v TR, BERARE, BRI LKL T
AR, RS AT E, SHEMF=AEE, SUUEREE NI,

SE MK
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