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A DLARGE o DAL, ASBIFTER A B T (Rt B 28 AT 1 HL2) | 2R CRRBE, SRAFDF, Ye5¢ 1) Ak i A HLAC A
P RS B A= A HLAE, 38 5 K S5 T A= DA HLAE RS AR 2 - e e A AR R L B Y
SN, 5N AR R 5 el Sk R RV S B AR ) R S PR A AR

1 MR5EEE

1.1 RIEMER  WEEREE T 2018 4F 7 H % 2019 4F 9 F 7EME R4 SR AR B [ 16 X RIS EA T, 1%
DA BT 20 RS X, AR AN, R 22 /NIRRT R, AR P 1R BE 23 ~ 25 °C, AFE Rk & 1400 ~
1 800 mm, YEIRFE 2 | i F 5 . Wit amili. FEMESU, ZX O E RS 4 0L, AR
Fo BRI AT RO+ H AR R 1 pH o 4.57, LA HLE N
0.73%, A 3B & & 120.45 mg kg™, Blff A &0 31.5 mg-kg ™!, B 0 32.65 mg-kg s

1.2 #X1EY AU A AT (MD-2)”, iR T Sl A PR mIHR L.

1.3 AR s A PR FE 2R, NS B ARE ) FE 5R 5 Ll SRR SR AL, AL =
45%, BFE5 (N+P,05+K,0) = 6%, LA WA HILAE Ay 1453 il K XoF 35 58000 8 9 Dt o MR e B B ) A
i A PUVE P OAS B ZEAOAT R HL2 (PR 1 P 44 SR R 22015 11 I EL A A A 22 Bl P 0T 9 P DR AE B A2 ) 43 il 422
Fh T RCEZAPUICH, SRR AR CEBRE . SEAFDE. Yk 1) 4 IR B ARHE R R, Hrp 228 A pLE
FIAS [] () A CRIRAE . SRR, U8k 1) 20 W IR 4 < 1 I FL IR A, S5 AR B 4% 50 Lt 19 He 442 5]
HENE AT AR K e . HAE A2 F8 AR A0 T« Al RE ZE AT I HL2 A 206 W4k =10° CFU-g ', AL =
46.5%. 7753 (N+P,05+K,0) =5.5%, 7K53<30%. PRI A = “HEr i AR — e R A, N P,Os 1 K,0 =
16 : 16 : 16,

1.4 R e 5 A0, (DA 1 FHE GIE(CK); (2) 403 2: FEEAHUE(OF); (3)4bE
3: LA VUIE SR DR AR A B T HL2 Z8ad R & IS4 A LB (BOF1); (4) 4bFH 4. 384
MUAE 5 9 e 28 AOR 2B Bl B HL2 283 R R B A5 0 2L A HLAE (BOF2); (5) b B 5. £ 3845 HLAE 5458
BERRMACORI AR B B HL2 280t — & el A5 i AE 904 HLAR (BOF3) . ARAML BRI 3 AN A, I 15 /MK, 3R
¢ A BEALIX AL HES, FhAE 25 B R B AT 2 800 B, B/ INX AR, 30 m?, L BRI EERAE, 528 2 17, #RiE
933 em. H AN AL, FAK AR 34 LURAETE 2, — 53 LB I 5 =it A, 4%
AbFR A AU AR YA HLAE A LU AR A TE X — Wk Mt A, A HLAERE A &350 9 100 kg-hm 25 SBAEILAE, DX
AKAET7 =t A, A A R, B B A A 53— 24, B A 43 514 N 600 kg-hm 2, P,O5 400 kg-hm 2, K,O
900 kg-hm2, @A HLACH A . B FPH0& R 2.6% N, 1.6% P,0s. 1.6% K,0; BOF1 H4&. #. #A0S&
M 2.5% N, 1.5% P,0s. 1.4% K,0; BOF2 " &, # . ¥ (1) & & K : 2.4% N, 1.2% P,0s. 1.7% K,0;
BOF3 FP&(, . BIEU & N: 2.1% N, 1.5% P,0s. 1.8% K,0. H HUKHEAS B, B ARSI L2 1.

1.5 MEHRREFRZE e E oA K | U E KA - AR S L 7, i

F1 RWERER

Tab. 1 Experimental fertilization scheme

FENEJ7 1 methods B3 Period N P K

JIRAE Basal fertilizer 30% N 30% P,05 30% K,0
SH—YRIBNE The 1st top dressing 24K Slow growing 10% N 10% P,05 5% K,0
%5 " YEJIE The 2nd top dressing A4 T Rapid growth I 20% N 5% P,0s 15% K,0
25 =YKIBNE The 3rd top dressing P A= 1T Rapid growth 11 25% N 20% P,0; 20% K,0
B PUYKIEAE The 4th top dressing HEAEILL flowers forced red 10% N 30% P,05 20% K,0

55 HLUGENE The Sth top dressing K Fruit development 5% N 5% P,0s 10% K,0
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S FIMEHCRAE S0, SRR AR - B5CEE 0 ~ 20 em B9 1, &/ NIXTEHR 5 SIFIRAI R 1A 1-HE, 248,
WIS RN e . SRR B e A A )0 SR R HL A7 0 5 1498 pHL (B, B A
E IR A, AL SRR AR AR B P e (O I A, L RRENR AR KA EE T I A ek
SR TR R R A BRI E A LR o O RS HEA TSR 7, BN X B AL R A A 10 4,
g e ff o o, R PR 28 B T BRI P i

1.6 BESHESIT A WPS #1750 A BEAE R B 6l 1E, FH IBM SPSS Statistics 20 #4743 19
255 W T, 255 WK 0.05,

2 HEREHH

21 FRIBHBIIEIERE 1% oH BRI K 1 Al R K P A K | e sy
RS R F W45 A 2 118 pHA(E 5 CK AH L2 42+ T 43.91% ~ 51.95%. 26.99% ~ 45.07%. 37.5% ~
48.80%, 55.72% ~ 67.41%; FH J5 2543 7 il 1, 76 3% 85 (3 A~ A 5 1, 4 FA LR 4L #E(OF . BOF1, BOF2,
BOF3) () 14 pH {5 CK AH 5 5 3k 2% 5 (P<0.05), Horh b ¥ BOF3 (14 pH {H &% 5 s 76 Pk A= K30, ib
¥ BOF1 5403 OF , BOF2, BOF3 25+ i 3 (P<0.05), 46 ¥ OF . BOF3, BOF2 Z A4 3 A 3% .
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Fig. 1 Effect of different organic or bio-organic fertilizers on pH value of continuous cropping pineapple soil

Different letters indicate significant difference among different treatments (P<0.05), similarly hereinafter

22 AEBHEMSEEEETEBNRIENFM  hIE 2 050, Ak 8N4 K& F RN, S
AR EFRIARIGK, &0 H AN SRR FRESE. AARAERKEFNY, 5 CK A1, A9f
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Fig. 2 Effect of different organic or bio-organic fertilizers on soil organic matter in the pineapple plantation under continuous
cropping
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TEGG AR KINAGE A K, 5 CK AL, 4bFE OF . BOF1, BOF2, BOF3 #4452 5 (P<0.05); ik
LT, 5 CK Mk, 4b ¥ BOF1, BOF2, BOF3 ¥ i #2255 (P<0.05), Wikb# OF 2257 A 35 Rk
HH, 5 CK ML, 4 ¥E OF, BOF1, BOF2, BOF3 5 A 3%,

23 AT RBHAENEDS TIFRGHMS SR I 3 AT, 7E3 R4 7 W], B2 A AL
Bk Bl g, AR B WA S S AN, A A PR FE(OF ., BOFL, BOF2, BOF3) iy 484734
WY & A CK & &, Horh BOF1 AT 2500 & it A e, 45 D A0 B A AT 2500 5 1 /NI 4 - BOF1>
BOF2>BOF3>0F>CK. 7EZME A K W], Pl B KB e sier ) SRR F S M ANH GRS
CK AHEL 23 4R TH T 5.04% ~ 18.23%. 8.4% ~ 70.9%. 4.96% ~ 16.03%. 8.97% ~ 33.84%. M1y 243 #ra]
M, FEAEF, 4bFE BOF1 5 CK., 4bHE OF & I #5125 5 (P<0.05), 1fif CK. AbFH OF Z [ 22 5 A I 3
TS A K WIREAEBLZI 0] BOF2 5 CK., 4b#E OF, 4b#E BOF3 4 22 744 (P<0.05); 1R K B, 4b#H
BOF2 5 CK. 4b¥ OF, 4b3 BOF3 %A 5%,
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Fig. 3 Effect of different organic or bio-organic fertilizers on the content of soil available phosphorus
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Fig. 4 Effect of different organic or bio-organic fertilizers on the content of soil available potassium
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Fig. 5 Effect of different organic or bio-organic fertilizers on the content of soil alkali hydrolyzed nitrogen

W A S AT CK, S AR BOF1 FMIKT 6%, &m0 OF $£7F T 1%, ZEHadi A KA T
CK, &K BOF2 FHE T 10.6%, &t &Y BOF1 271 T 2.5%, fEMAE LA L T CK, &
Y BOF1 B&AK T 0.67%, & e fe 1Y BOF2 #8271 8.3%, 7E R A B LT CK, & =i fkAY BOF3
FEART 6%, i) OF 387 T 1.3%. Jr2250 il i, 5 CK ML, 451443 (OF . BOF1, BOF2,
BOF3) 2= 7B A2

26 AEBHEMEERS=2MRM  HE 2 778, 5 CK M, ANFA PR BE- = a4 T+ T
30.28% ~ 66.83%, H: = B R i A &AL B BOF1, 2 58 040 kg-hm 2, 271 T 66.83%, H:v 4L 3 BOF2,
T+ H 60.53%., CK b =5, S 34 790 kg-hm 2, 752007 iR, 5 CK ARG, AR HLIE Ak 3
(OF. BOF1, BOF2, BOF3) 2 5 ¥ I % (P<0.05); 4t 34 BOF1 5 4b 3 OF, 4h ¥ BOF3 # Lt 2 55 i &
(P<0.05), 543 BOF2 M Eb 25 55 A 8 35 4P BOF2 540 BOF3 255+ 3% (P<0.05) .

x2 TELEEEZH~E
Tab.2 Pineapple yield of different treatments

AbFR Treatmnts P27 5/ (kg-hm™) Average yield  1#%/(kg-hm™) Increase production  347=3/% Yield increase rate
CK 34790+4 446°
OF 52000+802° 17210 49.47%
BOF1 58040+2 146° 23250 66.83%
BOF2 55850+3 550 21060 60.53%
BOF3 45325+2767¢ 10535 30.28%

TE: [Al— ARG P RSN AR 23 A7 7 .35 25 5 (P<0.05) .

Note: The lowercase letters in the same row indicate significant differences between different treatments (P<0.05).

27 TEBEBEANEFYUESH 2 3008, AR LSR5 zs KN R : BOFI>BOF2>0F>
BOF3>CK. 4t# CK. OF, BOF1, BOF2, BOF3 ¢ A= il 2.18 = 1,2.86 : 1,2.91 : 1,2.81 : 1,
248 : 1, 5 CK #lt, 4bFE OF . BOF1, BOF2, BOF3 HyEF A ZE 5825 T 58 630, 69 750, 63 180,
31 605 JGo FH L] UL, JCHLECHE A HLAE AL Bl 25 0 25 & T CK A3, Horp b3 BOF1 A9l 25
o TR CK, HABAN LR T 25.31% ~ 55.88%.

28 FEEFESLIEFNSERZEEXMN E SRS RPN T T R ATk
S B B 7 A AR A A OGN, 1 S B AP SR T S A AT, A B MR A Rk
281 EERSBAFRTEAFOMNEBARE I ERIE T G5 4), 250 EW, MoBdis
W BB OCE . A0 PRAGE 2 145 pH 5A LU % B3 IEAHDE(P<0.01), A HLET S 30 S i w3
TEARDG (P<0.01), A HLJET 5 SR A% 1235 TE A5G (P<0.01), SRALBE 5 SA0HT S0 0 3 IEAHOC (P<0.01),
TR 5 T R A B 3 IE A G (P<0.01), SRR BR 51 AL 2 W B 25 1A 6 (P<0.01).
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®3 TERERERTEFYEI

Tab.3 Economic benefit analysis under different fertilization modes

4:%i/7C RMB
TiH Item HH 4 Detail
CK OF BOF1 BOF2 BOF3
HuFl Land rent 15 000 15 000 15 000 15 000 15 000
Fh i Sprout 42 000 42 000 42 000 42 000 42 000
HEK} Fertilizer 17 500 10 500 12 000 13 500 14 600
A Input AT Labor 12 300 12 300 15 400 15 400 15 400
F1, 2% Electric 720 720 720 720 720
1% Equipment 18 000 18 000 18 000 18 000 18 000
&1t Total 105 520 98 520 103 120 104 620 105 720
FifH R Commercial fruit 104 370 156 000 174 120 167 550 135975
7= Output il Planting materials 126 000 126 000 126 000 126 000 126 000
43 Total 230370 282000 300120 293550 261975
H 3% Net income 124 850 183 480 197 000 188 930 156 255

x4 DEFOETEREXE S

Tab.4 Correlation analysis of soil physical and chemical indicators

Ah B AL AR AL B
Treatmnts Organic matter Available phosphorus Available potassium Alkali hydrolyzed nitrogen
pH 0.518%* 0.149 —-0.146 0.139
AHLI Organic matter 1 0.399%* 0.399%* -0.003
AL Available phosphorus 1 0.758%* 0.441%*
AN Available potassium 1 0.485°%%*
WA Alkali hydrolyzed nitrogen 1

T %, 7E0.0 1K CRUM ) | 8 3 AH 2 *. 7E0.057K S OBU) I B & AH 56

Note: ** indicates significant correlation at the 0.01 level (2-tailed); * indicates significant correlation at the 0.05 level
(2-tailed).
282 LERSMAFHEA TN 4 KMO FIE EAEOE RS, 15 2154 5dE KMO U EE>0.5, BT
W gttt ol 96.865, fEEEMESE 0, HOXT N 1Y I STERF R, SCRrd AT E 0. 38 1RSI R R
Prfl E RO ER 5 SRS RS HREIE AR, AR 32053 4 i A BOR BEURRIE (> 1 1) 2 10 R Rt
RAS L, 198 2 MR T 1 F R0, HARHE(EMRIR R 2.47, 1.211, HoJ7 22 STl RAKIK R 49.204% .
24.21%, RIFTTERINF] 73.614%, BIIX 2 > F Ao AT LU RS 804 i AR S, BRI, K3 2 > Ry
VE RV % 58 - 4980 i R E LR A48 .t S aT UL, a0 | 7E SR Ams . A . AR A 3 e
Fr A B B E s, P e E 20 50 0.712, 0.924 ., 0.683, P T2ty 1 250 S e 1 sk Asomds . i
WA R 3 SR FR IS B, 0 2 78 pH FUA AL 2 A F5 A5 1A 5 19 2 ey, 5 PR £ g (B 43 501 ok
0.957. 0.680, UPH o 2 FEE ML T pH A ML 2 N EFR 15 B o KXd I 1% 2far R ESR LURFIE(E Y
IR LIS B4 A5 0 BB (GR 6), ISR 6, K5 B A RRE i S R AL S BB AR IR, 15 3] 3
WAy 2k 2 F1=-0.20821+0.132240.3052340.52924+0.32625; F2=0.67021+0.37522+0.13923-0.289z4+
0.016z5. F1, F2 55 1. 2 EWIH357, 21 ~ 25 AbRAECSS A0 o A4S 3240 1Y 7 22 BT k5 S A 7]
PIFSE] £3=0.494 04xF1+0.242 1xF2(fic A x SHER G HIEFE BRI F550)
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x5 eEEETHEERERRRTEE

Tab. 5 Rotation factor load matrix and cumulative contribution rate

i H Item FE 431 Principal component 1 = %432 Principal component 2
pH ~0.038 0.957
A HLBT Organic matter 0.489 0.680
L% Available phosphorus 0.712 0.403
LA Available potassium 0.924 -0.156
TlfF A Alkali hydrolyzed nitrogen 0.683 0.217
FHIE{H characteristic value 2.470 1.211
75 2 5THk% (%) Variance contribution rate 49.404 24210
ZHTTH R (%) Contribution accumulation rate 49.404 73.614

*6 ETRHRDARNER

Tab. 6 Factor score coefficient matrix

283 EFFELHLERSBAIOINBERGKND

VESAT ARG ESCEE T 050 R AR b (1) = A e i
o .\ SR, niH i o
P, 5 ISR FRAR RN T8 B T R 4387 (] 6), Ltem Principal Principal
ZEREW, LSRRI AR S 7 R A m COHOIP;;W 1 COH(I)P;;I;M
p 0. .
> SN STl o= NS b g g
X, rri 5 RS LR A IR FR B R R R 4B Organic matter 0,130 0375
— 2__, > | He U e
y=16 136x+44 823(R*=0.861 3), MBI E LR iipe Available phosphorus 0.305 0.139
U, SXCURBH 3% 2 7 A+ AR R P A8 ECA B a4 Available potassium 0.529 ~0.289
AN PSS A
Alkali hydrolyzed nitrogen 0.326 0.016
70 000 =16 136x+44 823
R>=0.861 3 (p<0.001)
60 000 | I
E 3 50000 B s e °
2240000} e
3 £ 30000 o
-
-] L
& 20000
10 000 |

0 L L L L L L L L s
-08 -06 04 02 0 02 04 06 08 10
AL R AR PPN TR AL

Evaluation index of soil physical and chemical indexes
K6 LHEFRMERRIEN TR RS B 7 i A2t [l 3B
Fig. 6 Linear regression analysis of the evaluation indexes of soil physical and chemical indicators and the pineapple yield

3 = it

F T AR S 5 S N 5 B 5 el & A 7 o A S AR B, T A SRR AL L A LB R
K. RIEFROIASTA S SRR WA MR~ WIRSEAE SRR, it P A= AT MLAE vl 3 s - HEAE Ty, -
R G/ (RN G (27 T LT s

T3 pH (2 SRR BRI Y B ST, S5m0 R RO B R . AR I, AT 4 AR
B, 5 CKAHLL, AR A= ¥4 HLAE (BOF1, BOF2, BOF3) F1: it 47 HLAL (OF ) 14 fiE £ e 1k 25 el 4 4 1)
pH {H, HrP A YA HUAE BOF3 AbBHAY 135 pH Ak, ol fiefe th TA YA PR AIER . 85, B4 FH e 11



55 2 1) PRI WO A AT HUIE S JE LI AR 9 2 I R s 199

T4 b DI FRER A TE A A, U KOG S, o] DR 3 e, 3044 pH (B TR, BRI, mT LU
W5 B VAR R R - R AR IR R I S0 T 5 R B, it FH A A MILAE T AR v A I 3 pH
X—E5E AR5 —E

A PR 0 B A Uy, VRO AR SRR R AR, AR A, 5 CK ML,
it FHAE A HLIE (BOF 1, BOF2, BOF3) 34 ik 25 2 iy i A 9 25 Pl A LT & o, 31X —451e 5 X3, B
14 12 AR St A AILAE T AR R oK M - 8 BB A B 2510 FE ALY . ANFITaA N, & 0% 2 i A
KEH, #0506 MU & i SRR TR, 38 7 L 90k & IR 350G HU5 & B L 4 —
AR R, ATRESE T2 50 & & IR R, WEIRAE R s, itk T A VLR e, X5
F IR IF 5T TR 4 R 3R

KUMAR %29 iff 5 201, AL WA HUIEAE i 388 2GR ik, Bom 3t 1y . AR s REm, 5
CK AH L, Jiti AR AE 914 HLIE (BOF 1, BOF2, BOF3) I8 A4 HLAE (OF ) 24 HE42: 7 32V 3 5 + 398 it s
B it PTREJE R AR WA WA B AT B 4 R0 - B i ™ A A AN B % RE RS 25 A VR, T 4K
PR A AR R, X — 25185 AR A0 W5 it FH AR 0 MILAE P4t vo e 1 o TN A 9 sl 1 i 45 SR A
5o ABEFEH, B e P A K BRACEE BOF1 41, HoAts Ab B A + 35847 50l AT T I, BSRFE Sl i K
KB R TR R, (R 8 A K ATt A s ORI e, G CKg 3R W i + 19
HRE. BEEBIE, A T ZH5IE, S EBUEAEBLT I A - 508 30k & w3 2, (R IR R AR A KR R
BN ER R WA 2, LR F I A S TR, B R RN SR KRR R IR, X
M5 i B A E A B VR . ASBIF SR 45 SRR, 5 CKOA it FH = 47 0 28 R e it i) 28 8 HILAE
(BOF1) fie$ e VR i 3 -3 it e 2 o, i LAt 28 AR Ot i A= 0 LI (BOF2 . BOF3) Rl 38 A7 HLAE
(OF) ¥R 2 e VR i 3 A0 3P & B . DONG™ #F 57 2 B, A8 MLAE i FH AT RASE I+ 38 3w i &
i, (EJE XA AR R B, ARG 45185 AR T 45 A ARl =2 Ak, H B [R] B4 A= 978 HILRE Gl 5 s
B VA A B S IS T IR — AR . AW S SRR R, S AR R T, 8 v A A T G 5k
SRR i S AT N B, S Y AR A, 1T AR PR R A B A R A A A s, T
Jita FE R B R 2, ST B it A 1% B0 A e e W 3 2 XU B85 0, s U AN I RS . S AT FE & 21, Bl
B U it P £ ) 86 22, S8 U AR R0 R X i il D) B R R R KSR R R R IR AT, BT
AR ETRMSEERRENHE . AXSEYERSBRPAFICR, HEZORET 5, H50h
B i 28011 B AT LA B 4 HE TR AL RUKF . A A HLAEAL S CKOAH EE, ToP i 22 5%, (HAE0E
A EZEAHUIE (OF ) Al ZUBUE 2 1 CK i, Hofh Ab BB T CK, 13X AT 2 i T4 AU AR G
PR S & L ER, Fifem . SR A SR & Tt

AMFFEIA I, 5 CK A L, Jiti FHAS [F] 594 914 HLAE (BOF 1, BOF2, BOF3) I3 47 HILAL (OF ) ¥ e 4
e A B, X — S5 SR AR R R A g ) AR R 2 AR it P HLIEE B AL R
B HIAZEEY) DA A —2 . XATREEF A YA U E—FMp B s E A LE SR, ER
X3R5y 554, BEME U R 358, 45 e AR R 26, T LA A K D RE T, 1T LA A B 1 & A, S EY)
B AR R E AR DY, 08 B 5T 45 R R A HLICHLBC e AL B S Y =, IR REARASH 4 i i A
BB, B> T N, O HERLT . 35 8 7= 4t v A [R] -t BRI P 28 Bl es, R R o 28 A 8
Trk Xt A WA HILAE e 48 Y 32 B 2 8 R R 1Y), AR BIF g 4t SR 2 B, i FH A HILAE A A 40 A3 BILAE Ak B 7 A
SRS i T UL A AL B, B AR AR A DU AL B A T AR i, (H 3 8 P o, T LAAH LT R
HE A B 5 AT AR I, R 3, R R T AR T, T AR I B e B RAS

25 TR, 76 VR AT ™ T 0 5 4 el A [ A A HLAE Al A MLAE AL R, T 3 PH(E . AL
Jo S ML R W &, R RGP, A B BOF 1 Af DL 25 B v 30 i & i . A T) it A Ak 3 46 55
B R B ORI S BOF1>BOF2>BOF3>0F>CK, AN [l jfi HE &b B X 35 3 28 15 20 25 2 v 8O SRAR YR N
BOF1>BOF2>0F>BOF3>CK, Jf HLili i X f= i 44 5 + 3832 48 b iP5 BdEA 7 nl A 437, 2 B i 8 7=



200 AT AW 2 R 2021 4F

BRI R PR PP R RO B AR PEAR OGO AR o DI, D S B P A 0 T Hp 8 A T, 4 i 1
B, WM GRS, MO A A UL

BE Rk

(1] SRR, B, T, Bt S/ i s R 28 5 e BT S BIAG FEE L] . AL 72741, 2000, 31(3): 241 — 247.

(2] £5 3. B B OB 4= 7 B AR IR (] R K S0, 2019(19): 71,

(3] ALk, XURE, XEFT, 5. 1R 4 B2 7 A SR BUIR TR R A ST (1] Paliflk TR, 2015, 39(2): 33 - 39.

(4] XBHEF=, Blom, RUIER, 45, 9 B FPAEAR 220007 L] RS HER 515 5., 2019(3): 25 - 27.

(5] X, bz, XUAEFN. 2008. 3 85 A 7SS FHEOR IM. T 2R BHE Hi it 2008,

(6] ABELIK, BASIAE, PREARSE. VR AR ™A KB L], #afi Rl B, 2005(2): 58 — 62.

(7] S0, R, B &, SCTANEXS L Ien 35 4 Ko R0h BI2E R IR (1] R85 & %, 2020, 32(1): 78 = 79.

(8] BREHAE, e, WIE T, &5, W rg ik 2 el 1AL 1 iR ORISR [J]. W pE R 2F 244 (A ZRBHAR), 2001, 19(3): 250 — 255.

(9] XUhE3s, 230K, e B ™ A AT (1], 2RO, 2015, 43(9): 342 — 344,

(10] HEH, i+ 5 A A VR ROt A M)A DI A A5 Pel i VR R i 3R ML RIS (D], 1 12 R K5, 2017.

(1] f2x i, whIERR, BHESE, 45 A=A MUIE R B HAR PR ESON RIE SE s e (1] el e 43 41z, 2019, 35(14): 82 — 88.

(12] TE/N, i, T, 2. FRIEA DA HLUILHT S BT ERE (1] SRR, 2019(4): 160 — 163.

(13] Z=Had, WRabms, A, 45, AW VE AT ML B PR b s 2R (1], A= 2514, 2019, 38(5): 225 - 232.

[14] NURIA B, CAZORLA F M, MARTINEZ A M, et al. Organic amendments and land management affect bacterial com-
munity composition, diversity and biomass in avocado crop soils [J]. Plant and Soil, 2012, 357(1-2): 215 — 226.

(157 -+ 5. F b s IM]. 3 i dbat: drEqRll R, 2000.

(16 BRI, MR, 524 0T, 45 R [RIRIRAT B 5 el 300 ) iR A5 (1], L5 KT, 2002(4): 363 — 366.

(177 SRUKFH, KDL, Wbk, 5. BT PSR 285007 it 35 bl - 3855 7RO PPA (0] 3383 41, 2019, 50(1): 137 — 141.

[18] KAVINO M, HARISH S, KUMAR N, et al. Effect of chitinolytic PGPR on growth, yield and physiological attributes of ba-
nana (Musa spp.) under field conditions [J]. Applied Soil Ecology, 2010, 45(2): 71 — 77.

[19] ZHANG N, HE X, ZHANG J, et al. Suppression of fusarium wilt of banana with application of bio-Organic fertilizers [J].
Pedosphere, 2014, 24(5): 613 — 624.

20 2, WA, AT, 258, A0 HURELARL 0 00 007 0 2 36 TR P R R LA 00 R 9 5 M 4,
2019, 25(5): 814 — 823.

[21] BZAM, VK, A, 55 AEAPUEXHE R =0 87 A K & T M L 1052 m [I]. BRI, 2016, 45(9):
41 —45.

(227 XU, PSR, N[ A AL BT 3P 5T S ARy ™= s i 5 [0 PE AT & (R IF & TRRRESY), 2019, 4(9): 56 — 60.

(23] ERN& 75, FPUHR, 22555, 5. AFFZEA HUIE K X0 2 20 20 1 S A0 0 E K= =052 mm L], [ RIS R
2019(6): 182 — 189.

[24] E30. BT GRIC A Rt AU T 37 b R R AR B - 3R ST 5% me [D], SR PERI K2, 2018.

[25] KUMAR S, BAUDDH K, BARMAN S C, et al. Amendments of microbial bio-fertilizers and organic substances reduces re-
quirement of urea and DAP with enhanced nutrient availability and productivity of wheat(Tritium aestivum L.) [J]. Ecolo-
gical Engineering, 2014, 71: 432 — 437.

[26] F5%, XI5 HF, MR, . AWA DL 5 PR K G X B0 2 1 i A K - 300 7 i sz e [T, TR0k B2, 2018,
47(8):45-53.

[27] SRAKRA. % SRR 5 4 B8 IR R R sUIE AR BIFSY (D], g 12 MR R 2%, 2020.

[28] DONG W Y, ZHANG X Y, WANG H M, et al. Effect of different fertilizer treatments on the soil fertility of paddy soils in
red soil region of southern China [J]. Plos one, 2012, 7(9): €44504.

(29] E&, FERE LR, 4 KIWEH B+ R gm 1], K LIRS, 2017, 24(4): 53 - 57.

[30] kiR, B0, Al &, R RA9a FLIEX 13 e MR R A= R B ryszmm [T, LRl BE, 2015, 43(30):
86 — 89.

(317 JRlTAS . PRS- AR VI 5 A WA HTLAIC ISR 25 A 2 A6 el E AR B i MLRIFSE (D] i 112 Mg K7, 2017.

[32] S, FhE ek, Rz, 55, SR AE YA HUIEAE & A5 2R (0], BT S 3R AR 74k, 2018(1): 60 — 67.

[33] Braxtif, W7, et 5 HamitA: YA AUIEXS B FHACE ™ &t Ko i B 52 (1], Sl fEY %4k, 2019, 40(3): 417 — 424.

[34] BH4%, 444, 1Ok, 45, WA VUIERPERIMTTSE R (1), W 20 5FHE, 2017(13): 42 - 43.

[35] 75 & f, JH AR HE, X e, 45 it A ASE =0k 9 3 7 0 B o FH S0 I U HE T % 5 i) (0] s 2B 9 5431, 2020, 11(3):
331 — 340.

[36] & i, BeT e, W, 45 . 5 K4 01 R 8 3 ) ) 1 JBE =5 A 20 Motk B 7 (s o (0] Ry AR ) 241, 2020, 11(3)
324 —330.


https://doi.org/10.3969/j.issn.1005-9369.2000.03.007
https://doi.org/10.3969/j.issn.1009-2196.2005.02.014
https://doi.org/10.3969/j.issn.0517-6611.2015.09.115
https://doi.org/10.11924/j.issn.1000-6850.casb18040088
https://doi.org/10.1016/j.apsoil.2010.02.003
https://doi.org/10.1016/S1002-0160(14)60047-3
https://doi.org/10.11674/zwyf.18311
https://doi.org/10.11838/sfsc.1673-6257.18498
https://doi.org/10.1016/j.ecoleng.2014.07.007
https://doi.org/10.1016/j.ecoleng.2014.07.007
https://doi.org/10.1371/journal.pone.0044504
https://doi.org/10.3969/j.issn.0517-6611.2015.30.033
https://doi.org/10.3969/j.issn.1007-7103.2017.13.012
https://doi.org/10.3969/j.issn.1005-9369.2000.03.007
https://doi.org/10.3969/j.issn.1009-2196.2005.02.014
https://doi.org/10.3969/j.issn.0517-6611.2015.09.115
https://doi.org/10.11924/j.issn.1000-6850.casb18040088
https://doi.org/10.1016/j.apsoil.2010.02.003
https://doi.org/10.1016/S1002-0160(14)60047-3
https://doi.org/10.11674/zwyf.18311
https://doi.org/10.11838/sfsc.1673-6257.18498
https://doi.org/10.1016/j.ecoleng.2014.07.007
https://doi.org/10.1016/j.ecoleng.2014.07.007
https://doi.org/10.1371/journal.pone.0044504
https://doi.org/10.3969/j.issn.0517-6611.2015.30.033
https://doi.org/10.3969/j.issn.1007-7103.2017.13.012

55 2 1) PRI WO A AT HUIE S JE LI AR 9 2 I R s 201

Effects of Organic, Bio-organic and Inorganic Fertilizers on
Soil Nutrients and Yield of Pineapple Plantation

under Continuous Cropping

LI Bingyun', CHENG Yunfei', TANG Haozhen', ZHANG Xiaobo?, RUAN Yunze',

WANG Beibei', ZHAO Yan', LYU Liewu’, WANG Chaobi’

(1. School of Tropical Crops, Hainan University, Haikou, Hainan 570208, China; 2. School of Tourism, Hainan University, Haikou, Hainan 570208, China;
3. Hainan Soil and Fertilizer Station, Haikou, Hainan 570208, China)

Abstract: Pineapples in the plantation under long-term continuous cropping were applied with organic or
biological organic fertilizers (OF, BOF1, BOF2, BOF3) prepared from bacteria (Bacillus subtilis HL2) as a
biocontrol agent, carriers (rapeseed cake, peat soil, coconut bran) and common organic fertilizer by secondary
fermentation technology, and chemical fertilizer as control (CK) to analyze the effects of the organic, bio-
organic and inorganic fertilizers on soil nutrients, yield and economic benefits of the pineapple plantation under
continuous cropping. In the whole growth period of pineapple, the treatments with organic and bio-organic
fertilizers increased the soil pH, the soil contents of organic matter and available phosphorus, and yield and
economic benefit of pineapples in the pineapple plantation under continuous cropping by 26.99% ~ 67.41%,
13.65% ~ 150.32%, 4.96% ~ 70.9% and 31.21% ~ 66.83%, 25.31% ~ 55.88%, respectively as compared with
CK. The BOF1 treatment increased the content of soil available potassium in the pineapple plantation under
continuous cropping by 9.04% to 37.38%. Organic fertilizer (OF), bio-organic fertilizers (BOF1, BOF2, BOF3)
and inorganic fertilizer all improved soil nutrient content, and increased pineapple yield and economic benefits,
especially the bio-organic fertilizer BOF1 which was much better than other fertilizers. Regression analysis of
yield data and evaluation indexes of soil physical and chemical indicators showed that pineapple yield has a

certain correlation with soil nutrients.
Keywords: continuous cropping; pineapple; organic fertilizer; soil nutrient; yield
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