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3.1% ~ 38.4%, FIHEM S TR 6.6% ~ 16.0%,
R AR 17.9% ~ 44.9%, JA8 PRl 2 5 el it A
R, M EEERREEM R R Z, (R
HLAEER /B AR A RE XS 15 5 7= B L T 2 B DA 4
EED . ARBFFELAB RIS [R5 L A HLAE 23 B AR
10% F120% AL AL, 3 3 3 o320 7 1255 PR 45
5%, LA AN REAE 7 Rk kon; , DA Ryt
bl 7= e AL TR B PP PR AT i, A AR 4R
[T AORT AT KR A SR AR S 5 S B
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1.1 AR

M) i % T 20184E 5 H 2019484 A 1F
IRARRE AR BB ARG, mAHL TR
£:108° 39", db4hi18° 24’ , J& TG <M, 4F
R E 24 °C, AEREKE 21 600 mm, JEI
B, W, EETRAERK, MRS h
B —4, WiR 20 F4, HITHE N3 mx3 m, H
0 ~ 20 cm T2 HIERE N 1.60 g/cm3, il it
A 2.63 mglkg, 13 R WE25.5 me/ke, AN 21.02
mg/kg, A HL R 2.82 ok, pH I N 526, + 3
RUMME AR DU 2L+, XA DU —. RREaiF
26, HAWLT & N 520,99 o/ke, A& & 745 mg/
kg, P,0s5 &t 12.92 mg/kg, K,0 &t 11.74 mg/kg, C/
N 4y 40.26; BHLAVLUE . AWAHLIE, HADL
Ji 5 N 62434 gke, A TR 1526 mgkg, P05
18 55.93 mg/kg, K,0 Fi 36.70 mg/kg, C/N Sk 23.70,
ARIERE = 0210 1g (AR AFRAA ). Akl
JB: JRZE (N464%) . WR—ZE8 (P,0552%, K,0
34% ) . BRH (K,052% ).
1.2 gt

FER B AE R IC 254 A LR R B AR e
A, RIRBEE S MO, HRARILAE (CK) . &
P 2l A AR 10% LR (10SF) . K W4l 358
£ 20% FLIE (208F) . YA HLIE AR 10% R IE
(10BF) . A=A PRI 20% 1LIE (20BF) ,
FUEAE 4 N 124 kg/hm®, P,05 75 kg/hm®, K,0 250
keg/hm®o AEREFE ZORS 30 . AR A6 30 FOH SR 30 3 A4 A
PRI, i IE 5 A3 5 o S AT & 1Y 30% . 40%
30%, APUIETESASIH—tA, LA 7EA
BB FR A3 Femt FF 3 A2 A . BEANAE B 4 A4
AN, ERNX A RR, 16 BRERE, SR X R AR b
FHPAAR, oA SR e — 2
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IR (Ji/kg) = RS T B x ARifER
o /NP x (1- AR )
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HLAE AT DA SR A0 B 0 2 IR, it e 5 — Uk
R Rl T s T O d | A2 RSy O e N UL LS TR (18
2.2 X RSAEY)E R 5

mFE 1 PR, PR, a3 A
MRS KE, fie, e, RAEEHZER AN
3% 10BF AbBEAY SR SE AR5 CK BN T 2.57%,
ik #) W E KO, A AP HES]: 10BF>20BF>
20SF>CK>10SF; 5 CK #f Ho, oAt 4% b B % 5 5
AR AR E, 10BF B#m T 10SF (R, HA:
YA HLIE 10% T 20% B ACANE b 2 i - SRAR R
KT 4l F2A B A3, 10BF ok ; UiBI A=W HL
JE XS SR i) A AR FEE A e R

BN r K
- a
25 ab
™ ab
=4 b
2020
i
&
& 15
ﬁ—; ab a
Z10 be
K c
i
®
ab b ab a
0 1 1 1 1 |
CK 10SF 20SF 10BF 20BF
AbRH

B 1 AREELEEFRERKMEMFFIHESR
T AE EAR/ NG FREFIRAE ] 0.05 /KPHI2E R 2.

x 1 EREAHARELENRIZEDFER

CK 84.63 £ 0.25a 105.14 £ 1.67b 67.25 +1.75a 55.82 +1.9a 1.56 £ 0.03a 201.48 + 14.72ab
10SF 84.80 + 0.33a 104.30 + 1.35b 66.28 + 1.61a 54.53 +0.74a 1.57 £ 0.02a 192.37 £9.72b
20SF 84.74 + 0.14a 105.16 + 0.80b 66.70 + 1.39a 54.56 +0.71a 1.58 £ 0.03a 195.18 + 6.80ab
10BF 84.83 £ 0.39a 107.84 £ 1.62a 68.31 +1.28a 56.22 + 1.66a 1.58 £ 0.02a 211.40 £ 12.45a
20BF 84.80 £ 0.30a 106.36 + 1.03ab 66.53 +0.72a 55.33 £0.55a 1.60 + 0.03a 199.66 + 3.76ab

T SKBOMBIE S K FISIARE/ NG FREOR 0.05 RPRI2E5 23, TH.

2.3 XS R A2 GRS S IR
2.3.1  AS[Rlyita AR Ak BEXE = g S2 )

i 2 I, ZF G IE 4% /4, 20BF 4b B
JE W B T CKMI208F, £ R & fE . 20BF>
10BF>CK>20SF>10SF, 5 CK ALk, 10SF. 20SF .
10BF ., 20BF ZbFHA ™= HRIGIN T 30.91% ., 13.63%.
22.10%. 1.06%, [ —FAHPIEZMNT, 10% &
L i A B A 7 T 20% L i 10SF b B
[ 7= B d e, O 19.78 thm®, 25 Ab B o HE )T

10SF>10BF>20SF>20BF>CK, 5 CK A kb, 10BF #l
20BF Ab B A AR HE R Z 5 4 & T 7.13% . 13.75%,
afi FFR A BT CK. AT LAY A ALIE
A DL T R R AR SRR, R RAl e ]
T, (A FIRR IR R
232 ARG AE AL H A 2 BE AR

TSRS i 5 R SRR A OCPEIR K, Bt
T AR ENERL 5 LA, SRR %
AACEE X P R AT IMAGTH A, A5 IACRAf

R2 AELEHERTEREF N

AL s e PR ARy RSOEE IERbRA ek HA R
s 2 - S 2 - 2 - 2
(g) (t/hm*) (%) (%) (Jt/kg)  (JC/hm*)  (JC/hm*) (JC/hm*) (%)
CK  23843b 15.11a — 13.75 5.69 85939 6222 79717 —
10SF  222.25h 19.78a 3091 10.60 5.53 109 388 6504 102 884 29.06
20SF  234.95b 17.17a 13.63 10.89 5.54 95203 7063 88 140 10.57
10BF  256.57ab 18.45a 22.10 14.73 5.74 105 839 7770 98 069 23.02
20BF  265.4la 15.27a 1.06 15.64 5.78 88 289 10 650 77 639 -2.61
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PERR LS R AR 10 T/kg, NS SLRT A% S
JG/kg, WU AE PR % 801.9 Ji/hm®, R A4
4276.8 JG/hm’, B FR 81 1 143.5 JC/hm®, %k 1% 4l
F A5 800 JT/t, AW A HLIE 4 000 JTA, THE
A A AR K 25 . R 2 7541, 10SF 25 5R
HERE 8K 26 e i, A ) 102 884 JG/hm®, B CK 40
T 29.06%, 10BF % CK ¥4 i T 23.02%, LK F
10SF, AI UL 109% FAR b i Ah B0 28 55 A5 25 T 1 o
2.4 N[AAE HLIE AR A3 2 AR AR T X SR SR 5 Y 7
SERpAL|

H13R 3 nl L, AESEEEAL SR E T, 10BF 2P

31.82%, % 10SF &b 3 B AL 41.86%. 10BF 1] ¥ P
IR & s, 5 CK A 22 ik 3] 8 3% K,
2% 40 HE FE 9 10BF>20BF>10SF>20SF>CK, 10BF
PRS2 B 35 5 T CK. 10SF. 20BF, 34 iE 43 5]
H 63.34% . 92.28%. 53.66%. 10BF [ [# W& Lt 2%
%5 T CK. 10SF. 20BF, 341845k 54.81% .
86.09% . 52.51%. 5 CK#H It, 10SF 4t # 9 Ve
RN T 49.81%, 20SF 14 il 25.45%, 20BF 4t
AR T 20,63, 45 Ab B Ve & B HE . 10SF>20
SF>10BF>CK>20BF, 10BF 4b J o] £ & A % P
Wi, AT EEDEY . BERR L. R L e, T

WSt R, 58] 72.12%, # CK 341 4.8%; T E R B, BB AR WA MLIE AL 10% 16 IE &b
10% FACHHI T, AYAVIEAHF RSl &R e B PR A IERN, v UL R m s N TE
FalisEFEAL B, 10BF ] J 1 R & 4% CK A T i
%3 ARAGELEERERESRIEIRES
nER T E TR A A EE I Y A% C
N et 7 7
A (%) (%) (%) (%) L R (mg100 g )
CK 68.78 + 0.89abh 0.37+0.09a 16.59 +0.96a 19.00 + 0.60b 4542 +16.78b 53.91 + 15.62b 17.14 £ 0.12¢
10SF  65.05 +2.99h 043 +0.03a 16.56 +1.24a 19.27 + 0.64b 38.58 +3.98b 44.85 +2.75b 25.68 +0.11a
20SF  69.85 +2.27ab 0.43+0.0la 15.83+1.73a 19.20 + 0.35b 37.11 £ 2.94b 45.10 = 1.95h 21.50 £ 0.14b
10BF  72.12+1.27a 0.25+0.02b 18.47 +1.63a 20.87 +0.23a 74.18 + 12.57a 83.45 +7.84a 17.17 £ 0.23¢
20BF 67.38 +5.94ah 0.36 +0.06a 17.08 +1.22a 1947 £+ 1.01b 48.28 + 10.00b 54.72 + 8.69h 13.60 + 0.31d
2.5 AN[EACBRSR S s 25 AV F4 ERSEHRBIIR. TMERBITERE
251 AARPRIG LR 0T Pk A Es 2
FEAN R A AL BRAG P SRR SR P2 Mtk L e L (o) 036 01
i R s b g bn AL, A SPSS #4-E17 e ' '
WA, SRR 4, w2 A ER I R 2 X, AT () 042 0.01
TR R N 76.926%, HIVAT 2 A4~ 32 1 B & 15 B B X, AT (%) 0.26 027
2 =N /\ /1 = =7 S
f B 76.926%, H. 24> F o1y mﬁﬂjjﬁﬁ X, R 0.35 034
, AT 2 A4S TR 0T LA AR it AE A FE AT R
rz,T SIE, AT, R BRI R X, EIRRLS 037 034
R, pRE . AR BERREL . BRRLL. Ve, 7 X, 42 C(mg/100 ) -0.43 0.10
ﬁﬁk%ﬂ‘j 43529%, jzﬁiﬁj\ 2 EE%'T/EJEH Eg%ﬁq]g N X7 'ﬁws ( m ) ~-0.28 0.42
Fea . MERRRES, r2ETTHR A 33.397%.
X 77 (vhm®) -0.25 0.48
I 155 R ECRAR EAL I BB vT OB 32 oy
FR NN NG - X, IERGEE (JEmm®)  =0.22 0.49
71=0.367X,+0.427X,+0.26ZX +0.35ZX ;+0.37ZX s~ BRI 3918 3.006
0.437X~0.287X,-0.25ZX~0.227 X, ; _
TIERR 43.529 33.397
72=0.192X,+0.01ZX,+0.27ZX,+0.34ZX ,+0.347ZX s+
FI TR 43.529 76.926

0.10ZX +0.427X+0.487X+0.497X, .
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2.5.2 N[l jita AE A BEAERON B 25 P E Y

AT LL TR 1 A RSY 2 53 I ERE AL bR
MRS L (B2, AT L 48 7= AS [ it A Ak B
NEBRRN 255 o3 A AR o R T4% 203 1 7 22 T ik
FRR, FrUFEHA TP ENERCRE, R 245G 3
BT DTRRAR SR BRI AN [ 3 0 2z ] ) B 56
Fo USENRS 25T IAEE, FIFA (2)
THEA RS FERR 2 D E RS 2R B 1555 D,
25 Won, EEEMLZMT, 4 A PR
FRACNE 5 2l AR NE b AR = 5 1 RN 1 25 6 HE
J¥: 10BF>20BF>20SF>10SF>CK,

D CK
A 4r A\ 10SF
3 - X 20SF
L X 10BF
A 2 X
% 1L X ® 20BF
N | X X 0 | N | |
% -4 -2 A = 0 .2 - 4 6
H St a
_2 [
D. -3
—4 L
B
B2 AREERAAZERNERSS ZLE
TS5 AEERASERERMNESED
Qb D1 D2 D HE¥
CK -0.40 -1.69 -0.74 5
10SF -2.10 1.73 -0.34 4
20SF -1.07 0.46 -0.31 3
10BF 3.11 0.93 1.66 1
20BF 0.46 -1.43 -0.28 2
3 iTig

3.0 W BT RR S A R HLAE &R 2 A
HEL 4y i

W 22 A A A ) B AR R S R 2 WA
R B Jo 0 3R A AR AR ORI AR B A R AR
E, BEAURMIARE FRORDL, ARG R R B )
OrBCJEBE, SR r Ho BT WA N, RS ThE
MR ifn, T i A IR 0 i LR R R S AR RO
R BRI R, AR ik
F R AR IARF- 55 00 11,11 ~ 2067,

091 ~ 135, 1.26 ~ 7.93 o/ke 11 B, Ff 42 I 5 Wt
FEFF AL 25 R 75 B A e A B PR T 2, W
SRR VST o/ No el | ) B N AR Ll e N 5o
LR GRIKKIER . B, B, SFRRMR 2L,
10BF Zb 3 Jr o & i X i T2 R & Rkt
RIS AR e, LI AE YA HLIE AR 10% 1B AR
ATAFE AN T R AE KR B R BSR4 . JURLAR G
T ARASE S i B ) R BRI B 3R, R
Wiht, RS RIEHEEDEY . FR e s
W P R R B s, SRS R S A
A X RSN AIET, LA PR
Ab PRI Fr AR B T AR AR L)
FERbFR, UL AN [ A A HLAE X 2 SR AR 2R U I
WORAZ s e )R], A P RE S A ALIE CONOR
A5, YA PLIE C/N b 23.70, K42 Cf
N 24 40.26, C/N & W HLYREHE 43 i o A op st 2k
YT B 5 ZIIEFEN SR 0 5 Rl 2 - AR PRt 2y
WAEWIC TR TS >, BAYAHUEH S
ARKEAME, A TOERRIAE, R —
WAHI: o, 20BF AR f R, 10BF Ab3IR
Z, WREEA VRS AR, HEA REAK
W, A s i AR PR g B B A R, nT LA
WA FRAEAR, I B YRR 3R S5
B P, RSO Pk b 5 b AR
KO FE—E TR, AR B R B R i
e S BEE B HLIE A EL BRI . #onRAaEE S
YERA A B S A R AR, RS EY
Politk, e, BERRNEE TR, 62
o AEASE XoF 1 S = i 22 e k2 (iR B b, B IE B
ERETRNATGE, EERNETRGEE h ek
B
3.2 WHRSCHEETER B R
M 2 A2 2 e AR 0 HLIE Mt IE 0 < S 2R
AR R BRI, AL 40
d AT ARG SRR AR . AR N R S i A R
Jespr A Z 3. AR AR LR AL X
FRIYE, B LR RE N,
{EEAR A YA MR BEAL T & a3 b P, 2R
TR BT T 37 P R i
TS AN T SR A e ), RS
S UN LI e 13 o S 2y ANEEL Y/ R SR Wi Y82 i
R R TR RSl E A B AR HUIE X
SRR FZ M A K —2E, X AT RE %A LB
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T AN T S H R PR 20 A o A R
YER. I, A=90a HLABERAR 109% L AR ] L3S fin
SRR, P R LY AR, i RANE S
K, BEERRINE
3.3 RS R G RGEE BR

e R R RARZE, BRTE R 5
PR EER T, PRTEBK, TR H
AU RN L B BT RS
o R, AHUIES IR A o] LI S EY
PR RIS T s K AR R R S
TR AR, AR R R SR S A e AR B A B
RE RS, T IR A T AR R R S R AR K Y
BN RPN R RERGE SRR, MR
T CK, 10SF (1) 34 08 ¥ i K, 10BF X Z, 10SF £
SRR MR a5 ey, (HHR /)N, /NRRIR
Fo KAl FAE S LR B iE v] BB AR AL IR AL 1 3R )
BZ, WIMETHE, s, (HRSZE
Feorsad, MIRSARBMERE/DN; EYAEIIES
A il S S R IR AR AL B 5 o 7/,
PR RGN A ARG g m s S o, 3 nds
HESR 2, 20BF =i iR/, JE P — AT RE 2 A HLIE
TR B AL R FE I A ek e B, BEE A PR
EECIN e SO~ &V TS e ) = 5 i)
fad 8 T A YRR IRRUE RUE R, 20% 4
HUE LL AT REC 2o T il p it &5 e A
A g 20BF AR HAE Y T SR A K B Bol 7 e 45
W2, Ho™= A v BESZ L2, 20BF £8 3% 3% £5
fiX, EZEFNAEYAEIENRAR S, Fit, &
YA HUIE E o v R S S, T ARl EE
AR SR g T R AR PUIEEAR 10%
M 28 55 280 25 AR FAR AR & i 4 - 25 R 10%
fENEAb B,
3.4 OR[AAA HLIE R 4 2R A QAR L X1 SR 5 Y 7 iy
JB 5]

RAEHEEIEY) . vITEERR . AR C L [
(B%) TR L AE 2P SR SE N 7E T R bn,
B 0 R AR T A E SR R XU, S5 1
RBF AN A LIS o] $2 5 rT R PE Y
ATETENE S Ve frit, IR RS E L A
HUIBTE SR Az 7 ] DLk RS B, A HLIE
TSRS, W AU A LR, T LA AL
TS, ReGE MR, (RHERUEYG S, R
BB R P AE R KB, A BT R
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F ML IR AR, R R i s RS A
B AR A PR Al AR R K Il 2 Ak B Y
Ve & ARV, X 518 £ 8456 A HLIE AT DL &5
A Ve EriE S AHIE 1= Y BFgE 3
HOR ARG R T, ATVATEER A . T AR
TR . WUTRME ERERBLHE, 4R
C A RBL TR, 7T ULAE WA HLAE AL B F 2 5 R
JiE 1o Tl AL RO AN & RS F 2 b B, & Bl 264k 1
B S R B Ak, RIE, AEWA MLAE AT DL$R s
LB SR RS AR, N RS ST R
fEH .
3.5 A[FEAEFRSSE G Bk s 2E A T

BT AR TR AR I T B AN R, B i 2N
WAR—F, BTN ARIIE ., s, Jouk i
X 45 Pt RE 7 =X B AR R R AR A 45 e A, ORI
AR I R AT T, 4
B AT AT AL R SR T T D R 7
Mape s, WA PR 10% fLIE a5 2R 25
B, MR R e, BTSSRI TR
PR, T W, P RiE
30T

4 Hig

Jita FH A B0 HLIE AR 109% F1 209% TR HE AT D4
B R RIS ORI R i

M= MR s % 18, RERAEZER M 10%
PRAE At A 5 =X

ARSI AT P9 76 KU & %5 1, AR HILAE
B 10% (B e dEE A 77 =X,

A EhE PR AR SRR A
&, AW HUIEEAR 10% TR AR AL fefd:

gi e, BRI HTRZEA S AT AZER 3BT
W R e A S A A 2 5 A8, FE4E
HIEIEAE T, WA PUEEAL 10% fLAE AT L4
ETERATRLRS, HEE TS RAMNE NS, PR
UEP= iRl b, SRt e P I A T R R e
PE—T00it AT 7 =X
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Effect of partial replacement of chemical fertilizer by organic fertilizer on yield and quality of Tainong mango

ST Ruo-tong, LIU Wei, LIN Dian’ ( Hainan University , Tropical Crops College, Haikou Hainan 570228 )

Abstract: The objective of this study was to investigate the effects of different organic fertilizers on the nutrient of leaves
and fruit yield and quality of mango, evaluate the advantages and disadvantages of fertilizer effects in different fertilization
methods, and to provide an analytical method for the comprehensive evaluation of mango yield and quality and provide a
practical basis for improving the quality and efficiency of mango, using the principal component analysis and comprehensive
evaluation scores. Five treatments were set up with the organic fertilizer partially replaced the fertilizer nitrogen in the field:
the traditional chemical fertilizer ( CK ), 10% chemical fertilizer replaced by the fermented sheep manure (10SF),
20% chemical fertilizer replaced by the fermented sheep manure (20SF ), 10% chemical fertilizer replaced by the bio-
organic fertilizer ( 10BF ), 20% chemical fertilizer replaced by the hio-organic fertilizer ( 20BF ) . The response of mango
in biological traits, yield, economic benefit and quality to different fertilization methods and comprehensive evaluation
of fertilizer effects were analyzed. Compared with CK, 10BF and 20BF significantly increased the content of potassium in
the third shoot leaves. The longitudinal stem of 10BF fruit increased significantly by 2.57% compared with CK, and the
longitudinal stem arrangement of 5 treatments was as follows: 10BF>20BF>20SF>CK>10SF. The mango volumes of 10BF
and 20BF were larger than that of the sheep manure treatments. The single fruit weight of 20BF treatment was significantly
higher than that of CK and 20SF, and the reordering of single fruit weight among 5 treatments was as follows: 20BF > 10BF >
CK > 20SF > 10SF. Compared with CK, the edible rate, sugar-acid ratio, solid-acid ratio and VC content of 10BF, were
significantly increased by 4.80%, 63.34%, 54.81% and 49.81%, respectively, and the titrated acid were significantly
reduced by 31.82%. The comprehensive order of fertilizer effects of five treatments on mango was 10BF > 20BF > 20SF >
10SF > CK. Principal component analysis and comprehensive score evaluation can analyze the mango yield and quality and
other indicators of different treatments, the highest comprehensive score was the 10BF, which was the best recommended
fertilization method.

Key words: mango; organic fertilizer; yield; quality; principal component analysis
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