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RS, FRE, P #, ZHENL B EEL 42 &L KT HEN
(1. MR RS ARl 525222400, 15 1 570228; 2. M Fd o I VEY) 3= /Mg rE 4
PO = W e PR AT RS A P A SR =, W T 570228)

W E. O NFER AR T 38 (Ananas comosus) Rt £ HE AL Z(N,O) BIHERCRFE, 71 H BE =
7 S0 NoO HEBCR AL 5% o AR50 DU b DX 3 85 % A RIS 6 42, 18 R AE (CKO) | 8 Bt AT
(NPK) . B AL A (INF) . TEHUIE+-G HLAE B (INF+M) . TEHLIE A HLIE+HE4 I Bt (INF+M+S ) 45 5 4~
AR ) P # 2 I AR — SR (3 ) 9 B 2R B - 0 NLO HEBCRRAE HEA 7 W I, - B R DAL A
THORE AR E | WA EUMEAS ZUR NYO HER A e Je 3 B R 22 5. 45 SRR INFHM+S,
INF+M Fl INF Zb 31T (3 277 & Lt NPK ZLFL R 43 5138 A0 16.77%. 6.66% Fl1 6.53%, H. INF+M+S i 2 & T
NPK. #AEEEF N, N,O RFHE M T38RI ) NPK>INF>INF+M>INF+M+S>CK, H AL #[1] 22 5+
35 NLO HERR BE AR YK A NPK>INF>INF+M>INF+M+S>CK, AhF [A] 2 B H 8 3% 22 575 [FIA, INF+M+S 4k
PR AGHE R B0 B 2 T A AR AL B AR 0T A B, RIS RS A & S N,O Hi 2 2 4% D
FHIEAE . INFHM+S AL FREEAS 1 254 = 0 2 7 i, PRI e A 5 R H NLO A HEiIC e S HE i B2, T
YRR R A

KBEIR): VA T X REREAR R AR AL e
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T S ARHERE I 2 Rk AR R, 5 DR E PRat 209712 6, LI 2 (NLO) MEN B2 R %
SR Z —, 1E 1750—2011 4E [0 HA 810 T 20%, H N,O 78 @ 4FE R () Bk G iR E HJ2 CO, 11 298
U, BFSE R, KA 60% 19 NLO SRR TS 3l FEALARRAE 0.3% 0 B2 HE m e, i 334 B i 3
AR (e AL A TR AN A A5 ) | R B DR 28 (RO R ANV E S0 ) | RERERR S | it 20 A
BT (R HK A, R IR pH) 5 ZFP R R U, #i & FEUR L N,O HEE AR, fERZ
SR 2R, NLO HEff i 3 237 it Al 2 i AR AP 2 i s, R HOR AR, R R B R e 5
R B DL R RR A Y, TR] At 2 8 B NLO AHERL S HA S A AR, SRR BT & B,
VA 21.4% BERFAR NLO AYHERL, XY = i AT i 2 R AR, 7R S5 R A 451 1, it FH A LR A
TeHLAE REW D 3 NL,O BYHEL, XTEY) ™ st e Atk 52 e ™); {3 A5 i 5% & R, TCHLIE -+ AILAIE AT it b
P55 FE TCALAE AR R NLO HEBOH LG i 31 25 5 a8 s T ICHLAB AR B, H T, S BRI R HAT 55 4%
RIS . R HR) PR i A D 28 P 2 SO0 T g i v FH T AR A= =1, IR RN, %
P R A A Pt HE RE 4R 55 /N A2 (Triticum aestivum L.), IK R (Oryza sativa) “AEY) i 77 5 HofE AR A T
NLO FIHERL!, FEBCHE 45 REAE J7 1, A T 5% 2 W, Z2 3= R N0+ JC AL Bt A, BB B I NLO HEBCRIHE iy
s [, P A 9t 2R B, TCHLAE A HLAE+28 45 RE IE B it &b P BB A (2 28 FRAIK NLO IR . T AL,
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FEARHE AL S ATA HUIE | SR S5 AL ROt X )84 N,O HERCOR B2 = e = i 2 X

R E M A S (Ananas comosus) KA P2 E Z —, A EARZ) 6 77 hm?, F25048 TR E 1L m b
XU, SRy T aEsR S, FARTE S SRR R b A A L i AE RS TR AN A BRATE (R RS Y, AN B T IR
FHEARTE, 1 H A b 3243k e 7™ o, R 2 ASUARCHERICE v, j S5z mm 13K 3 8 XA A SRR S A
fatR . 124, T S P AR rh it AR AS B A AT, FR B4 rh T Ak 2 ARt FH £ Rt FH = 0, i
RTEEARKEE AR AN, B AR g BN B A IR ot b 53 4h, %
T A AL S X NLO HER A SE 0 1 A DA 08 . PRI, 2838 DL Hb DX 3 35 O BRI 42, TR
FUE AT & i Bl B AT AR AT, 8 A AU A2 B A T AR, TR R AR A X T 4 B N,O HEji
M22 5, 45 G P i, e B ICEE, & 78 T 1 X 3 35 () B2 it NS B AR Al

1 RS

11 RISEBER AL T A A L 200] T KR

WA RV R R 2 i VE ) 2 Bt b (R 48 108°4622”, 180 g o
JL4F 18°39'67), IR FHGE BRI, SR 24~ £ b 4
25 °C, TR 1279.10 mm, 4F 78 & i 24 R4 D@é 120 1208 &
GERTHLI 20~ 2.5 fif. RIZEMERHARAE, Wit S5 wol* e g
SERIRLT 1, pH6.0S, BHE L (0~ 20 em) BTl £ SO ls =
[ 0.53%. %A% 0.34 mg-kg ' IEAZ 0.76 mgkg ' 20 14
R 80.17 mg-kg " HALHF 92.84 mg-kg ! A ‘ 0

0.37 g'kg', 4% 037 g-kg ' BUERHAME], SRS

T o A 0L SR I T 45 R AR M0 T3 e S ] X3

H 8t (M1601) TR uh R (14 1) . H 39 Date

1.2 W ARSI 5 N0 25 xR B s BN H AR S H e
CRHEAE, CK) | & Bt A (NPK) | 98 f2: B it £k JE Fig. 1 Mean daily temperature and daily precipitation during
(INF, Pofbi e ab 3 ) . A HLICHLECE (INF+M, 16 the pincapple growing Seasons

ALt AEIERE |, A HLIE(E3%) BT 20% L) . A HLICHLZEZEEC i [INF+M+S, fEAb iR IEal -, A PR E:
R 20% EHC+ZEE AR (U PR ) BT 15% AUE 1. HARRGAE )7 22 026 1(KA4ligeinit) .

#1 REMEEHESR
Tab. 1 Fertilization scheme kg-hm™
8 A R RDEAL GRS +E A+ NEHE AEHEAE+HE AL ) 1E

AbH Pineapple growth stage (basal fertilizer+top dressing+top dressing+top dressing+top dressing+top dressing)
pplc g g P
Treatment N P,0s K,0 Ca0 MgO
CK — — - - -
NPK 299+193+151+37+60+77 102+78+68+15+48+25  222+174+140+95+120+194 329 73
INF 172+111+91+22+35+45 23+19+17+4+19+12 138+109+89+59+117+120 132 87
172(20% A1 HLALHR ) +
INF+M 111491422+35+45 23+19+17+4+19+12 138+109+89+59+117+120 132 87
172(20% A HUIE . 15% 24 REE

INF+M+S JEHE)+111491422+35+45 23+19+17+4+19+12 138+109+89+59+117+120 132 87

TE: = "FORARMNL; 455 WA PUIE CF38) MZERRNE (GLRIR 2 S BEr) 37 70 1 LU

Notes: “—" indicates no fertilization; the brackets indicate proportion of nutrients provided by organic fertilizer (goat manure)

and controlled release fertilizer (coated urea).

S RFIBRBLC AL, G405 3 AL, 35 15 A/IIC, FANK 97.5 (15 me6.5 m) . R
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FRIEE 35 emo 3 B AL AL R AR A PR (b KR BRI A ) o S8 A BRe SE AR RUME J5 ek A 1, 3%
AR KRR, AL LA 6 ¥k, 2018—01-22 i LA, 2018—01-23 HE AP HEFTEHM, 2019-03—10
WAk o JHAth FE [0 A5 PR it 5 22 A RS 3 0 — 3

1.3 HEMRESNE SMEEN A REM A M E SR, RN 0.5 mx0.5 m, &
0.8 m, FHSM 1 220 T 55 R 9, LA/ INRAT I ] By T 0K BH R 59 1 B ) A PRI B AR Ak K TMTAE 1S
JEAKA T 28 L, IREENAT | BRDE S, SRAF I SRR S AN L, BB R A AR BT, Ik
E, FRAIE 0, 15, 30 min A =18 &A1Y 50 mL B FHEF R AR, Jeifest & 4 ~ 5 %, LIRS N
S, SR REESHE 50 mL,

RIS A 3 D AR BB, 38 AR KRR 218, X+ 5857 0 MUK /- RISAR 2, IR, 7
WEBREE R R IR, W 44 A S8 KT R P RER AR A 7 K 1R, RS
HEARAESA AR, S LA EERT 2 K 1 IR, RS EAFEY 9:00 ~ 11:00, R T 5 HERRHIAL S NL,O BHERCE
B, SRR SRR ] S0 28 AU AT (55 GC-2014) 238, NLO K125 4 ECD, 2 4 h4 FH be, #aiml
FHREER 300 Co bRAERH P ET T EBREF S B

I (] AR A A TR B, R T B 1 () 25000 4 P i B, FH R 38R0 B3 F OB, TR-6D) A2 3 em Al
7em REEEE . FAN, BERR 2 S /NXCRE T IR B (0~ 20 ecm) I F RS KE | AR &
(NH, -N) RS AR & 5 (NO;-N) Al o 387Kk i ok LA E , NH,-N Fl NO5 =N R FH 5 -4
i, 2 mol L'KCHRFEGR - [L 5+ 1), IFHEZLH 87X (Alliance-Futura/Proxima, {2 [ 7™) & .

N,O HEjll &A=

VAc 273
“PANITAT
A, F o8 NyO-N HEAGE £ (pg'm > h™"), p ISR NLO-N BB, y 1.25 gL VA RASFE AR
(m*); A RS 0 HIEFR I (m?); Ac/at 7 N,O BUHERE 5 T R A2 SRR ASAH N A 21
FE(CC).

N,O HERHE FE + F5HE A BT 2255 7= NLO HERCE:, R N,O HERUE B SVEM = A LMl N,O HE &
B FRMEAEALFE N,O HERUE 55 FEASHEAE N,O HEE & 2 25 5 R RHE AR HUE . N, O3 %) Bit
Helci: E,(kg-hm )34 2

n

Fi+F;
ECZZ( i 2’+1)><(t,»+1—t,»)><24,

i=1
Ao, n AR UL R EG F R Fy SRS RS i+ 1 OCR AT, NLO A HE I8 i (pg'm™h™') 5
ti—t; 7N i+ 1 WOFIEE § YCRAERYIN TR TRIF (d)o
1.4 HIELIE R Microsoft Excel 2016 #4744 B 38, FFH SPSS 20.0 FAF#E4 74 [ b 3L a] %) 25 57
AR (ANOVA 7 BRI Z 7 225081, 5% B8 /KF) 2 N, O HEGHE 5145 52 i B2 (] (8 A G A
P F 2k H Duncan 28 i k251 743415 H OriginPro9.1 4422 & .

2 HERE5HH

21 FAEMEELIESTIEEE R TIESKERIFM K 1 AT, FEE 8 A T WK A 5],
7~ 8 FBEM K HAE . IE 2 nf 0, 4k it BARBERE K AR AR L . AR R0 ) 4% Ab HRSE- 2y
T HEE KB RIS CK>INFHM+S>INF+M>INF>NPK, [%: NPK b3 i Z K T CK, HA b BEAH e CK
NPK AbHTC i 25 5. W& 3 AT, 3/ 8 AR B4 A0 3T 3 om F1 7 om + 2 TR AR LR — 3, &
REMEE LTS TR, 3 om il 7 em HIEIR R S H &emr, 12 H 54K 3 em 3R
7 em 3R B BRI B CKSINF>INF+AM>NPK>INF+M+S 1 CK>INF+M>INF>INF+M+S>NPK,
{HA AL PR B A B E AR
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22 TRERLEN HEHSRMESTS RN 20 .

S0 HE 4 AT R E TN, S A ER S 18

S s LA AR B AL A B, Y R slor

A LR AR, SRR 52|

SR BT b B SRS AU AT 0.36 ~ 510/,

82.83 mg-kg ! Z I, eV LK MR, NPK b8 2 g

RS A B T AR b B, CK b A 6f

ARG T 2EE 95 7 4 U5 99, NPK A U2 B L A N
HALREIE A B %A g 22 7 DA A $$$$$$F$?$§$$§;$§§§?$
W OT IR A5 A R A, NPK., INF, INFAM SP3ssEssrasnnsEaas
I INF+M+S &b B 53 5] 24 33.5, 24.73, 17.68 Fl SeSesooocoaoaoaoaoon0
29.16 mg-kg™', H INF+M W& T NPK. [AlkE, Firf H b Date

AEBR) IS A S BN T 1.66~ 60.86 mgkg! K2 ARREUHF 0~20 cm 12 H3E5 KR HEIAAEL
2], FEFEE A K P, NPK A F e S8 A W Fig 2 The dynamic change of soil water content in 0—20 cm
52 LA T A B T 49 9 AR K S 1. NPK soil layer under different treatments

) Ay 2= 5 1 SR a k)

A BRAR T AD b E Ak B BB B2 . AU A W B S AU P 2 KU O NPK>INF+
M+S>INF>INF+M, HAEH & A 7 S U2 & R BN INF AHLINF+M 2238 F NPK.

— CK —— CK
38t —— NPK 40 + : —— NPK.
. —— INF | —— INF
& 136 —— INF+M &
E) +— INF+M+S E) 36+
g34r 2 34}
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Fig. 3 The dynamic change of soil temperature under different treatments

2.3 A EFEARAIEST 1% N0 HEBUBR = RIS I 5 vlAL FEAN A B IAP, 25 M0 Ab B % H 14
N,O HEMCE B 30 H AL 28 A A, I 6 Yk NL,O HERC R W, 1 BLAR & AR AE M AT I, HAth s e £ 4348
ANPHERIGE & o ARSI B A I NLO R HERGE S A A 1.2 ~ 85.6 pgrm > h!, L L NPK 4b
PR, 15 85.56 pg-m™>h™'; YK INF A1 INF+M ACBE, H 5 NPK ACFRIG i # 2% 5; INFAM+S A FR{E T
HAbE AR AL B, H 5 KT NPK 4B,

24 FEIHEAEAIEST T1E N0 ZiHHIMENRN WA 6 Ui, 2403 N,O SR HER R = RI0F 4
NPK>INF>INF+M>INF+M+S>CK, M\ KB /N33l oh 3.37, 2.68, 2.15, 1.84, 0.78 kg-hm 2, H 45 Ab B [A] 2= 5
3%, Hodh NPK Ab3E N,O SRS 5 . INFHM+S. INF+M F1 INF 4bFEAH b NPK 438 N,O 2k
TRy ) WD T 45.40%, 36.20% Fl1 20.47%. NPK. INF, INF+M. INF+M+S £ &b 38 5 />t a] Bt
N,O ZRFHER R K /MK A : 2018 4F 1 H & 2018 4F 3 J>2018 4F 4 ] % 2018 4F 6 H>2018 4 7 H &
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Fig.4 The dynamic change of soil nitrate nitrogen and ammonium nitrogen contents under different treatments

Arrow represents the date of fertilization
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Fig. 5 The dynamic change of N,O emission flux under

different treatments

Arrow represents the date of fertilization.
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£
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1.0 B |
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0.0

N,O RFHHR i
umulative N,O/(kg-h:

e
a

a

CK NPK INF INF+MINF+M+S
Kb P Treatment

K6 NEAbEEL-E N,O 2RI S
AN TFNE F b R R [F] — Ak BN [a] I () B 22 5 W 2%
(P<0.05); AN [RIRE F-E2 7R 4 A BRI 2 57 {12 2% (P<0.05) o
Fig. 6 The dynamic change of accumulative soil N,O
emissions under different treatments
Different lowercase letters indicate significant difference
among different time periods of the same treatment at 0.05

level, and different uppercase letters indicated significant
difference between treatments at 0.05 level.

2018 4F 9 F >2018 4F 10 A % 2018 4F 12 A >2019 4F 1 4F % 2019 4E 3 ;I . NPK fil INF+M+S 4b 3§
N,O EFHHE & AEAS R A A B i) HAT — B0 A8 AL FUEE, o, NPKOFT INF+M+S 4R FHIFE 2018 4F 1 H &
2018 4F 3 A I By N,O BRI 1 2 w5 T H A (8] Bz, 107 NPK Al INF+M+S ZbHETE 2018 4F 7 &
2018 4 9 | 2018 4F 10 J1 % 2018 4F 12 H BHEJ BT N,O ZRHE R TC % 25 %, {H NPK Fl INF+M+S
AbFEAE 2018 4 7 H & 2018 4F 9 H A1 2018 4= 10 H & 2018 4= 12 H BFIA]BET) N,O RFHE &1 8% &
T 2019 4F 1 H % 2019 4F 3 ARHEEBLY N,O 2Rk .

25 AEELEMNEEFER N EHHMBENT W NEE ™ EEF (K 2), INF+M+S,
INF+M A1 INF %¢ NPK 73 534 72 16.77%, 6.66% 1 6.53%, H. INF+M+S 4B 5 NPK [f] 34 2 8 2 K.
TERANTE B 2 T ], 2% A0 FRAY NLO SE44 38 5 K /MK Ul NPK>INF>INF+HM>INF+M+S>CK, H 2% 5 i
25 Hop, INFAM+S | INF+M Al INF 4b# N,O “F-¥438 &5 NPK AH kb 70 51 8 200 T 46.06%, 37.15% F11
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R2 TELIBIEFE N0 HEHGRE MHE R

Tab. 2 Nitrous oxide emission factor and emission intensity and pineapple yield under different treatments

b3 Fei/(thm2) B 1% iR/ (pg-m ™ h)  HERGREE/(tke ™) HE R K%
Treatment Yield Increase rate Mean annual flux Emission intensity  Emission factor
CK 42.12+6.60c - 7.76+0.18¢ 0.02+0d
NPK 77.16+6.36b 83.19 34.13+1.30a 0.04+0a 0.32b
INF 82.20+8.29ab 95.16 26.97+1.25b 0.03+0b 0.40a
INF+M 82.304+4.90ab 95.39 21.45+0.72¢ 0.03£0c 0.29b
INF+M+S 90.10+3.10a 113.91 18.41£0.51d 0.02+0cd 0.22¢

s RPN )/ NG SRk s R ]t T AL 3R] 22 5 182 (P<0.05) .
Note: Different lowercase letters in the same column indicate significant difference between fertilization treatments at 0.05
level.

20.98%. [FIFE, INF+M+S HERCHREE e/, 8.3 /NF NPK R INF 43, 5 INF+M il CK Ab3AH L A 2
% 22 5% . IPCC(Intergovernmental Panel on Climate Change, 2006) i [&] Bsf 8 N i F i FH & AE, 512 A9
N,O-N HElta: 5 Sl A G 1 H 2 HE O NLO HEBCR L, IF I N,O-N HEl R BN 1%. HER SR
TR AN )48 BRAS i i HERCR B S F8 b o 38 3 0T AL, 3% 2845 B9 NLO HERCR BUR )T -
INF>NPK>INF+M>INF+M+S, H INF+M+S & 3 /NFH A, X 1R BFE INFHM+S 23T N,O HEL
/b, WAHRRCR et

2.6 TIEBUAFMS N0 ZRHEMERME RS 3K 3 A%, NPK. INF, INF+M Fl1 INF+M+S 4b
I N,O il -5 IS A MRS R 2 & IEAI R (P<0.05) o W INF ALBE N,O i &5 3 cm 1 7 cm
TR B R B IEA O (P<0.05) . A&A0FE N,O 5 HIES /K EERA BEEER . 7T HESA
FIH AR & SRR 2 H NL,O HEUW EZE &

X2 IR BRI 25 e R FH N, O BHERR, 4 1 TH B3R 455 el R 18] B AH B AR, FEAS 2% it A A 252 il 1)
AT, XS 3 N,O Ml 3,7 om HIERE . HIESKE | SRS & ARG S TR
PES T TR 4 s, # 3 em HHER R MR A RS, N;,O#E RS 7 em T 5EE B 2 W2 FEAHC
(R=0.293), T 7 em +3ERE R A S, N O #ES 3 em HHRE LR EMEZER, FHHESK
EEECAERAR RS NyO iliES 3 om HIEREM 7 om + 3R 5 B3 ARG, MR S A M S A0
MR A EE N,OEES 3em HIERE 7em HIEREW LB EMEEZS . 23 om HHERE
7em PR SAASE. MAA S E BN ERIZEE, N0 @i 5 HES /KR T2
o M3 om HHERE 7 om 8RR S K E S B R AR B, N,O i SE S A & A
A RN B IEA G, A HTas R IR, 3, 7 em T3 R R 3 NLO HEU IR R &,
T 43 5 7K R HS AN . HERR 3R AN+ B 5 /K R is2 i /5, NLO HEGE & 5 13 S EFI AN A
R BB A, AT LA A BRI S AN NLO IRYRIEIE 200 NL,O HE ) FEH R

#=3 N,O BES&EMEFH Pearson FHX R

Tab. 3 Pearson correlation coefficients between N,O flux and the impact factors

3 em-Lif/C 7 em-L i/ C I K Y% AR WMAR/(mgkg")
AbPH Treatment . . . . .
3 cm soil temperature 7 cm soil temperature Soil water content  Ammonium N Nitrate N
CK 0.323™ 0.322" 0.315™ 0.376™ 0.288™
NPK 0.462" 0.582° 0.416™ 0.794™ 0.806™
INF 0.532° 0.565" 0.237% 0.775™ 0.701"
INF+M 0.399™ 0.450™ 0.323% 0.630™ 0.591"
INF+M+S 0.425™ 0.445™ 0.137% 0.780™ 0.501

™ FIRP>0.05, * F//RP <0.05, **3F/R P <0.01, T,
Note: "™: P >0.05; *: P <0.05; **: P <0.01. Similarly hereinafter.
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F4 N0 BESEEWETFHREXSHT

Tab. 4 Partial correlation analysis between N,O flux and the impact factors

variable Variable temperature temperature content Ammonium N Nitrate N
3 emtii N,Oifff 0.293™ 0.124" 0.707" 0.640™
7 em+-@ 0.402" 0.226 0.399”
TIEEKE 0.016™ 0.202"
BAA 0.635™
7 emtii N,Oifi -0.217™ 0.091™ 0.690" 0.620"
3emtiE —0.391° -0.098™ —0.288"
TIEEKE -0.039" 0.156"™
BSA 0.609™
THESKE NOlE 0.343™ 0.384™ 0.748™ 0.686™
3emtiE 0.982" 0.523" 0.494™
7 em+-& 0.552™ 0.543"
BSA 0.736™
AR N, O & —0.083™ -0.034™ 0.159™ 0.327"
3emtiE 0.971" 0.013™ 0.186"™
7 em+-& 0.110™ 0.260°
TIEEKE 0.246"
HAR N, O & 0.007" 0.019™ -0.007™ 0.488™
3emtiE 0.974™ -0.078™ 0.279™
7 em+-& 0.004™ 0.264°
TIEEKE —0.164"
3 i ®
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XSRS R 2, vl iRt T A i LR ZU e NLO 7= AR 1 R (U4 L [ T AT
AOVAE ) Bk, T AR MR I Al o5 o 38 IR e R 3 A ORI, U — A R I R
19 AL A R A Ak R & AR AR A, 52 NLO A SHE . AT &I, NoO HERCS 885K 2
EAE R, A MR 2, fE R KK LUR, NoO 724 DU ARAE FH S 3251, LIN 2509 ffF5% & 31, 78
Jiti AP ER 458 22 O RE FE RN SR v - 357K R 5 NLO HERCRAT B AAR GG R . AT A AR RIAY S5 2R, + 3%
FrK AR, NLO HE S 5K Bt BB IEADCC R, (IR B3, X AT RE &t T Bk -1k
Wer +, BOKRE F1 425, 45 TR S K — AR AT R K . BIEPES AL AR RS fE A
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EASR SRR E A, X SHRT S IR s R —5. AN, MmAR e, 720 51456 3 cm 3R
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Effects of Fertilizer Application on Pineapple Yield and Nitrous

Oxide Emission from the Pineapple Field

FU Chunmin', YIN Liyan', DENG Yan?, LAN Chaojie’, HAN Zhongyu?,
JIN Xin?, LI Changjiang’, HUANG Jiaquan®

(1. School of Life and Pharmaceutical Sciences, Hainan University, Haikou, Hainan 570228, China; 2. Hainan Key Laboratory for Sustainable
Utilization of Tropical Bioresources, College of Tropical Crops, Hainan University, Haikou, Hainan 570228, China)

Abstract: An attempt was made to explore the N,O emission characteristics of pineapple (Ananas comosus)
soil under different fertilizer treatments to screen out an optimum fertilizer application approach which reduces
N,O emissions and gives high pineapple yield. A fertilizer application trial was arranged in a pineapple field in
the tropical region, and five treatments were arranged in the trial: no fertilizer (CK), conventional fertilizer
(NPK), single application of fertilizer at a reduced rate (INF), combined application of inorganic fertilizer +
organic fertilizer (INF+M), combined application of inorganic fertilizer + organic fertilizer + slow-control
fertilizer (INF+M+S). The soil N,O emissions were monitored by using static black box-gas chromatography,
and the relationship of soil temperature, soil moisture, nitrate nitrogen and ammonium nitrogen with N,O
emissions and pineapple yield was analyzed under different treatments. The results showed that the INF+M+S,
INF+M and INF treatments increased pineapple yield by 16.77%, 6.66% and 6.53%, respectively, when
compared with the NPK treatment. During the whole pineapple growth stage, the N,O cumulative emission and
average flux detected in the treatments were increased in the order of NPK> INF> INF+M> INF+M+S> CK
and were significantly different between the treatments. The emission intensity was increased in the order of
NPK>INF>INF+M>INF+M+S>CK and was significantly different between the treatments. The INF+M+S
treatment had a significantly lower emission coefficient than all the other treatments. The soil N,O emission
flux was significantly positively correlated with soil ammonium nitrogen content and soil nitrate nitrogen
content. The INF+M+S treatment increased pineapple yield significantly and reduced the N,O emission in the
pineapple field at the whole growth stage, and it can hence be used as an optimum approach for fertilizer

application to pineapple.
Keywords: Ananas comosus(L.) Merr; tropical region; fertilizer regime; N,O emission; yield

(RfESiE: BFUE)
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