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4.02 HHLFT 27.09 g/kg Bl fE A 79.26 mg/ke ., HAL
W 432 mg/kg A SEE 0.88 mg/kg., J& T 50 R Mk
EHELBEARL,

R B R R H R E AR R
(N24°24'16.7" ,E117°14'51.4") iR B ¥4 KL Ky 27 4E
A PR A R A TR A
1.2 REEt

T2 56 LA A TR R A iy B0 3 A A 0 4 R Ok SR
BB AR O 70 %0, P R B Qi 35%,P2) .3
B (I A P3) 3 AN 4 7K P S Zn0 (M it 45 o
KD Znl (8§ 0.2% ZnSO, « TH, O )2 AR K
PR DL 6 A B IR E 6 N EE LR
AN AT 1 AR A ] ) AR AR A AR — 3,

PIJRE (N 46 %) R 48 (N : P,O; : K,O0=
18+ 46 = 0), 1t BEBRAS (P,O; 16 %) . B R 81 (K, O
STYONE N R B AR IR , 2 4E 4 4 WK, LL Uit 7 28
i A 10~20 em IR 4 AR (2 AT A
o 3 A b aD &L BB RE it 2 5 oA 4 AT it A
A 30%.15% .25 R R IE (5 A LA R
30% . 15% .25 % IR (7 A FAEL 8 H EAD N
15%.50% .20 % s RN 25%.20% .30% . HFAE
SARIEE 2 Y, 43 0 7E A2 A8 B H: S IE s g it 0.2 %6
ZnSO, « TH, O ¥ W 10 keg/#k .05 F 2018 4F 3 A
TFIR 2018 4F 11 A lksk,

£ 1 BB E MM SRR
Table 1 Experimental design of phosphorus reduction

combined with foliar zinc fertilizer

Qb F Jifi I Fertilization amount
Treatments N/kg P:05/kg K:0/kg ZnSO, « TH,0/g

P3Zn0 1.12 1.30 1.40 0
P2Zn0 1.12 0.85 1.40 0
P1Zn0 1.12 0.39 1.40 0
P3Znl 1.12 1.30 1.40 40
P2Znl 1.12 0.85 1.40 40
P1Znl 1.12 0.39 1.40 40

13 HRRESNE

JESLHESL T 11 A A R A 7R RN AR (R
P b 4 AT R R AE 1 AR AR RN TR R
LN ERRE 4~6 DMRLER 1 NREFEM.
L n iR ST AP N o 15 Y A =Y (R ER S
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AR R E L, Ve B it 2, 6- Z 508 By AL IR
T, MR EAXIT .
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ML S fif BT <100 %
7 = SO 4 R T
1.4 HELE
FH Excel F1 SPSS 20 # F Xf % #i8 #F 17 48 it
3T
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21 BBEREEENEZEMRELmTEMNRR
9 % i

W 2 iR, 2018 4F 4 Ab B A) 77 4 2% S W 3
P27Zn1 4b ¥ 53 25 T P3Zn0 Ab B, 1T LG &7 =
27,79 % s HoAR A BEAH AL T P3Zn0 Ab 3 22 FOR
EEAR PGS, BEEOE(F=9.33"") 58AC
Jti(F="7.68" ") 3t 2 5 Wi 1 2l SR S0 7= i (H B
R B (F =0.35) B E ML HAEH., RF P
AR LA 2T 15 & (P3) Sy X B, it 35 %6 (P2) Al
70 %6 (P1) [ NE AT 5 B8ORS 7= i R B st 35 %0
(P2) @4 T 1711 %6 1 5 52 7= 8 s AN ] ol A
It PC it T A I R S ke A, BRI i (ZnD)
AHEE TR e 0 2 48 77 9.54 % . Hy It 156 B L V8t
JE, IR S SRR S0 ™ L A T R, LA 35 %6 B
Bl S W R AL A B AR DL AR R 35 %6
Tic it e A A6 SR de e

H & 2 AT A1, 2018 AR Al FRUR BT & P3Zn0 Ab 3
K. H 2.31 kg, BF KT P2Znl; B Wi (F =
3.59" ) i 35 5 ) Bl B SR O o i A R IS OB ok 11
B, o5 I A G BRI 3, B e 35 %6 (P2) AL
R W E AR, AR R P1Znl B EK,
15.33 mm, it 3K T P2Zn0 Fl P2Znl ; B (F =
5.83" ") NP ILE A i 3 L Wi A B A DALt A ) 1, SR
B R SE R ARG 1, 0 3500 (P2) 2R e 1 3 A
W, MR RN 71.30% ~75.86 % . 4% Ab B ] G
W2 UM (F = 3.55" )X Hogg i g %, s
] A A D 1 4 0 T S B S R AL L 9 e it
/N (PHATEREET .

A TN 46.31% ~53.79% . H v P2Znl
RO FR T R E L R 53.79% , BE B T ER P2Zn0 LU
AR A b 5 B ROME (F = 25,63 ) i 35 5% i 2 A



72

PN

%40 &

R T R i 2 A I i P 39 R T SRS T R
I Wt 3520 (P2) i TH A 2 T . B B K
7 86.15% ~89.17 % , Herhr P27Zn1 kb ¥ 7K R f i
S 89.17 %6, b 2 v T HABAL I i AF (F =19.68" ")
KB it (F=37.02" ") i 5 i B Al & KR BEE
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Yol R P BRI TS A A S e B ALK L
Wit 35 %6 (P2) W] ¥ [ 4 5 i 3 T
EMA T ER S BN 0.47% ~0.55%, Hie
P3Zn0 Ab 3T % TR % Wt Fe e » M 0.55 %0, B E M T
Bk P3Znl LLAM ) A Ab B 5 8 s it (F =8.39" ") &k
5 R A T R A A R I U e A B
A A R e B AT S BN L UG 35 %6 (P2) 1]
FEPR i 2 AR, A S R Ll 19.37~24.88,

Hor P2Zn1 b 38 R L A s, O 24.88, B 3 R TR
P2Zn0 A P1Znl DL Ak %) 3 Al &b 27 5 @ 080 i (F =
19.19" ) dub 2 5% ) % At 119 [ 12 L B 5 9% O 9k it ot
P38 0, TR L 5 15 n 5 B A 8 980t 35 %0 (P2) [
R E T, &M Ve 8 15.57 ~19.78
mg/100 g, HH P2Znl AbH A F C & & -
4 19.78 mg/100 g, & 3 & T B P2Zn0 Fl P1Znl
AN At b B 5 it A (F = 13.86° ) % il it
(F=16.62" ") B EZWMEM V. &, M EH T
U 0BG, Ve & S BGOSR A w0
35% (P2) Ve & & W3 Jh &, TE it BF I 1 i % A
1 Ve & &,

Wi 5 8 O e D 0 k20, VR A AR S AR
JoTf L R AT A R O R S L R AR S T
FEBEAL Y it 35 Y0 (P2) &l 35 BEAIG . BV & 8% (P3) R 8%
(P14 3 B0 ot a2 748 K R B IS (IR BE T v s R
] P AKSF-[], SRS ml B R KR Bon] i
BUEY . Ve & it [ R H 55 48 A 00 35 DL ik IE Jst ot
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Table 2 Yield and quality indexes of Guanxi pomelo under different treatments
v nJ G

wn N e R e wn n R SR e

. 0 . ; Edible Juice Moisture . . Solid acid (mg/

Treatment Yield per RG Single fruit mm cate vield content Soluble  Titratable catio 100 &

plant weight Peel thick solids acid

P3Zn0 69.73b — 2.31a 13.28abc 72.59a 47.58cd 86.15d 10.66b 0.55a 19.37d 16.27cd
P2Zn0 79.50b 14.01 2.07ab 12.07bc 75.02a 52.18ab 87.74b 11.33ab 0.48bc 23.92ab 19.12ab
P1Zn0 70.60b 1.25 2.15ab 14.30ab 71.30a 46.31d 86.39d 10.77b 0.49bc 22.04bc 15.57d
P3Znl 74.25b 6.48 2.19ab 12.69abc 75.86a 46.95¢cd 87.24bc 10.93ab 0.53ab 20.66cd 17.53bc
P2Znl 89.11a 27.79 2.00b 10.76¢ 75.58a 53.79a 89.17a 11.60a 0.47¢ 24.88a 19.78a
P1Znl 77.46b 11.09 2.26ab 15.33a 71.86a 49.51bc 86.60cd 10.90ab 0.49bc 22.67abc  18.30ab
Zn0 73.28b — 2.18a 13.22a 72.97a 48.69b 86.76b 10.92a 0.51a 21.78a 16.99b
Znl 80.27a 9.54 2.15a 12.93a 74.43a 50.08a 87.67a 11.14a 0.50a 22.74a 18.53a
P3 71.99b — 2.25a 12.98ab 74.23ab 47.26b 86.70b 10.80b 0.54a 20.02¢ 16.90b
P2 84.31a 17.11 2.03b 11.42b 75.30a 52.99a 88.46a 11.47a 0.47b 24.40a 19.45a
Pl 74.03b 2.83 2.21a 14.82a 71.58b 47.91b 86.50b 10.83b 0.49b 22.36b 16.94b
F(Zn) 7.68" " 0.12 0.14 1.56 3.40" 19.68 " * 1.44 0.36 2.74 13.86" "
FP) 9.33" " 3.59" 5.83* " 3.55" 25.63* " 37.02" " 5.24 8.39" 19.19**  16.62**

F(ZnXP) 0.35 1.14 0.76 0.59 1.91 3.06 0.06 0.21 0.11 2.03

VE AR /NG R R AL B ) 05 B % (P <<0.05). F . Note
treatments(P<C0.05).The same as below. * P<(0.05;
#hox FEN BT R, 3L M 58 K (%) 4 s L 45 AR
J b SRR AT R L TR Ve i R
25 LU (P2) Kb B3 A R B A

B IS b R i R R S R A
Wi SR 50 K A Ve & 8, T il 4 AE 4 SR S0 R v E R
TOKE Ve HRMRKE ST 2.85%. 1.05%.
9.06% - LA Ve B4 B2 4 K #F P3.P2.P1 KR
e it A At SR S5 9 AR R i —1.3206.3.09 % .

B
2

" P<C0.01.

The different lowercase letters indicate significant differences among

6.91% , K BAR WK IN 1.27% .1.63%,0.24 %, V¢
BRI 7.74% .3.45% .17.53% ., A, HL
Jon i B R A R R, SRS R L Ve & i D
Jit A5 IS T 0 o 1 W 4 LAV 9 P o T A BRIVAIR
e T e L 555 SR T

25 b TR AR P R R R SRR
O 35 e I e B I AR 2 R BUR
Sl TR B L e i AR A ] ) R IR B R T R R
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JEE TSI 23 Ve | 8T R LU A% L 3 2R 52 J5 5 TR
il B I B % i o SR S TR B KR Ve AL H
DAY 8 FH 2 I It 28 2R Foe £
22 HBEREHEERTERZEMRELREHEX
53 4

HISR 3 AT 3T B SR S AR T R )R

JEE T A R S N AR AR OG5 ] U T R W | [ R
P 3 SRR G 5 SR B JE B 5 3 R R AR [ )
i B O OG s T R PR DR
EI ARS8 & 51D ST R e
&S Ve i B R EM TR ER S /Y
I P L S A 5 AR G 5 [ETR LE 5 Ve i i 5t R 35 IE

*3 HEEZEMESEBREXEIN
Table 3 Correlation analysis of various indexes of Guanxi pomelo
YT PRI pem g wgg AR EER - FRE ey
Quality factor Smgl.e Fruit Peel thick  Juice yield Edible rate SOhfble Inra‘table Solid 'amd V¢ content
weight solids acid ratio

HUL i Single fruit weight 1 0.484 " —0.359 —0.064 —0.483" 0.490" —0.520" —0.256
FZJRJE Peel thick 1 —0.732"* —0.258 —0.802" 0.397 —0.483*  —0.507"
& Juice yield 1 0.303 0.687* * —0.419 0.593" * 0.728* *
W% Edible rate 1 0.435 0.124 —0.001 0.574"
A B Soluble solids 1 —0.284 0.360 0.470*
] i 7€ R Titratable acid 1 —0.832** —0.321
[# ¥R It Solid acid ratio 1 0.479~

Vet Ve content

1

FHOG . X R, B IR B Al SR 52 5 T4 AR 2 ) AR AE —
SE [ RH DG P o SRS, R TR, PN E i SO A
G B o A 2
23 BBEREHETEZEMRELRARNES
PG

HY 2% 4 AT, S B R 0l 2R S AR R =2 ]
FIFHE SCZ L LA i (1) SRIE () VR R
JE () VAT ER () (IR B KFC6) T i
TEW (T AL 2 TR (8) LR Lk (9) . Ve (10) 3R B2 52
BE QLD 548 b5 #E AT F2 B4 40 B s SR BURFAE (R F 1
MRS 2 A2 A DTERE AN 89.89% , KF
80 Y0 » AT LA HEAT SR S i T 255 A5 DT o 0 2 J5e fE Ak 22

4 ANERFRERERS S

Table 4 Principal component analysis of internal

and external quality indicators

o FHIEAH Tk %/ % FRTTERE/ %
o Characteristic Contribution Cumulative
Principal 0
value rates contribution rates

1 8.36 75.96 75.96

2 1.53 13.93 89.89

3 0.70 6.32 96.21

4 0.23 2.14 98.35

5 0.18 1.65 100.00

6 1.86 <1016 1.69Xx10 1 100.00

7 2.69Xx10°18 2.45X10° 17 100.00

8 —7.32X10° " —6.65X10 16 100.00

9 —1.88X10° 1% —1,70X10" " 100.00

10 —2.46X10 1% —2.24X10 1 100.00

11 —4.42X1071%  —4,02X10" P 100.00

B4 B I S 25 A PEAN AR 43 R AR R A HE 4G R -
P27Zn1(3.93 43) >P27Zn0(1.85 43) >P1Znl (—0.57

43 >P37Zn1(—0.95 43) =>P1Zn0(—1.46 43)>>P37Zn0
(—2.79 41) . TEAH RV BERE K SF-TF L 254 15 40 Bl i e
FH ST T e R, B v i AT 2 it 9 47 % I 1R Al
R LR G195 48 P3. P2, P1 /K B it B A
it SR S B 25 B A9 A R IR N 1.84.,2.08,0.89 47,
P2 JK B B RS e £ . P2Znl AR B S5 515
5y fie e P2Zn0 Kb BRARA3HE 44 565 — L RIVC it £ A fi 42
o R S BT RS AR AT B R SR LA W, Hh R il
A AN T8 A2 A5 THC i B S S BB 0% AR A BT I SR S 2R
dite JO 5 1 e FEG B 8 B K OSF T SR S0 B 2 A A5 3
R GUE o P3Zn0 AbBAR Ay B K. PR B A
AV o it FH W T 2 S O R A R S 2R A W AR A
K, B AU 35 00 SR L 2R G o BT AR A3 R 4, W) B
Jiti B JIE L S BT 25 DA AR A3 e e s X 5 R SO BT
SR,

PLAS [ b 3009 255 15 0 A R RS A8 1t X IR
B A W el Bt T T RE AR 6 S Ab BR AT R G K
Br . A3 B REBPRE (B D,

F 5 WR LA B 5 1E S 4 E1 2B AN [ 1 sl
P A AL B Ay R 3 RS HE. SR — T
AL BN P2Znl, KB B 25 A A R 3,93, K
BET T B b B R P27Zn0 ., AH N 19 25 A 15 o R
1.85, K = i 0 & 19 4 # 25 P3Zn0. P3Znl .
P1Zn0.P1Znl AN Z5 5 P15 55 —1.44, &5 B
Bk 25— P2Znl AbBREE A5 00 fe i . R 9L
F . AT LA B B U 35 00 I it B T R A AR
Qb
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Fig.1 Dendrogram of clustering evaluation factors

of fruit quality under different treatments
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Table 5 Different fertilization treatment groups
L7 F— By K=
Quality index Cluster 1 Cluster 2 Cluster 3
#/k
Eﬁ%ﬁﬁ:g/ g . 2.00 2.07 2.23
Single fruit weight
T e
Eﬁf*”ﬁ , 1.00 1.04 1.05
Fruit shape index
R /mm
Peel thick 10.76 12.07 13.90
] K/
Iﬁ%—/ﬁ 75.58 75.02 72.90
Edible rate
2% /0
LL(+$/A 53.79 52.18 47.59
Juice yield
4ok /0
§ kK/A 89.17 87.74 86.60
Moisture content
R EIE Y %
11.60 11.33 10.82
Soluble solids
A E TR/ V6
0.47 0.48 0.52
Titratable acid 7
Eifizdg
24. 23.92 21.1
Solid acid ratio 88 3.9 )
V¢/(mg/100 g) 19.78 19.12 16.92
79.12 77.51 75.40
Peel brightness 7 ?
b3 P3Zn0 P1Zn0
?T = P2Znl P27Zn0 on o
Treatment P3Znl Pl1Znl
A \A
3 it

e 1 3 2 A A 7 v o AR AE L B I T
AT IR S 0 S AR B R R R R
Bt A I 147 5 2 A 2 L e T R vl el £
I D80t S AE A AT o )T AR A BIF S R T A AL Uk
Jith, 30 V0 R i g 9 SR 7 R BT A AR ST O R
By —FB I o AT T — AR R U R L 45 R R
I B R 412 i B A 2R S AR A B W A 0

it 3520 (P, 050.85 kg/Bk) B, S50 7™ 6 i L 42 5
T 1711 %, H 5 R AR S S o o | R R R R I
TR Ve JBR S ol TR Rt TR
SRR A AR A, L A AN 2016 AR U U it
JE K 5 2% SR R L AR /D 60 %6 B AR S 2> 70 %6 9F
NS TR AN S 5 T R, BB AT it
FHEIAT 15 77 V8 A 5 i A S A0 35 b g i SRS Ve
L R SR S A R G W IE AT L SR s
Ve B a AR]85 B A0 I S 4y o B 25 143 LA
RAEE D 30 % Wi AE U/ 35 96 A FH A5 s, 40 vk 2>
30 %0 AR Y /> 70 %0 kb BRILUR , EAR L 60 Y0 LB A
W 709 A PRES = R, ARt P, O;0.85 kg/fk
I VR Al A 7 R SRR L B AR X R A
i VR Al 7 ot S 2 1 A 5 2 B L A SR B A (P, O
Jiti FH 2 0.60~0.90 kg/BRA ;= 5t | 5y RECAF . £5 LT
IR GHENE Hy > W & 1,30 ke/ BRI 35% & 0.85
ke /A, HLH = P2 AR W3

FEARO A 7= v B R A A B FH nT DL e SR S
FEa M . X e sE BB HRIE L Wi 0. 5090 ~
1.00 Y0 5F M 38 B 32 S A0 A 4 JF 38 3 SR 58 s = 0
Tl 255 (R B 5T R UG 0.30 Yo BRI B A ) TR A
M= A TR . AR A 4 SR R L OR TR R
o R A TIES A G 2R S R A R BE L (ZnD)
AR HE T Al 2 35 08 7 9.54 96 5 B b A I 4R e SR S
PR EKEM Ve & &, DB s R &
U 5 AS [ g LD et Tt e A 27 i 1 v L 52 o JoR 45
AR LIRS 35 VOISR S 25 AR 4 $2 T
. REOHEE R R . m R e AR, R
S TR B S SR IR R R A TR R A 2
T PC it o TS B 2 2 PN ZE T B A A T BRI R S I 4
R R AT R A L R R AR A R LR A T4y, W
iR N S Nl S S (I S S D E ST N
B F it L 3 R AU A 7 e A R I B R R
fiti & AR K 56 DL P2Znl Ab BE OB 8% AE (P, O5) 0. 85
kg/(plant * a) .2 W& Wi Jiti 0. 2% £ A (ZnSO, -
TH,0)40 g/ (plant » a) 552 f 57 4 R 5 45, X 5 9k
MG 25 X P R T A R SRR A
SRRz, AH Y TT P DR Ve, B2 L 3, X
55 S T M T 4 R — L S H TR A
IR E MR L AT, i, R 58
Jiti o SR S AT e O B, e o AR o i S O S K
TR R R B R Ve B i I, AR AL R R A

25 TR, B0 R R 35 % BE W 3 R AT R R
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LR B R AL A | R LU SR A 5 W T
35 U0 Lt B 0 HL A I 35 3G 7 R B T 2R S5 P 4
TE T R, £ A A o, B BRI
(P,0;)0.85 kg/(plant » a), 2 K Wi jfi 0.2% % A0
(ZnSO, « TH,0)40 g/(plant * a),
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Effects of phosphorus reduction combined with zinc foliar fertilizer

on yield and quality of Guanxi pomelo fruit

LIU Huaiwei'?, TAN Qiling’ ,CHEN Min'*,ZHUANG Mulai’ , LI Xiaobin® , HU Chengxiao'**

1.Key Laboratory of Horticultural Plant Biology of Ministry of Education sWuhan 430070,China ;
2.Hubei Provincial Engineering Laboratory for New-type Fertilizer /Microelement Research
Center s Huazhong Agricultural University sWuhan 430070,China ;
3.Pinghe Agriculture Bureau . Fujian Province , Pinghe 363700,China

Abstract Six treatments including 70% reduction in phosphorus combined without zinc fertilizer,
70% reduction in phosphorus combined with zinc fertilizer,35 % reduction in phosphorus combined with-
out zinc fertilizer, 35% reduction in phosphorus combined with zinc fertilizer, the habitual amount of
phosphorus combined without zinc fertilizer, the habitual amount of phosphorus combined with zinc fer-
tilizer were set up in the white flesh Guanxi pomelo in Pinghe area to investigate the effects of phosphor-
us reduction combined with zinc foliar fertilizer on the yield and quality of Guanxi pomelo fruit in Pinghe
County. The nitrogen,phosphorus and potash fertilizers were orderly applied at the period of flowering
(mid-March) ,steady fruiting (mid-May) ,filling fruiting (late July or early August) and wintering (late
November). Foliar zinc fertilizer sprayed during the period of flowering (mid-March) and filling fruiting
(late July or early August). Results showed that reducing the amount of phosphate fertilizer increased
fruit yield and improved fruit quality. When phosphate fertilizer is reduced by 35% ,the fruit yield is in-
creased significantly,and the weight of single fruit and thick skin is significantly reduced. The content of
vitamin C, solid-acid ratio and other indicators are increased. 35% reduction in phosphorus combined
with zinc fertilizer significantly increased fruit yield, comprehensive quality score, fruit juice rate, water
content and vitamin C content. Results of field test showed that phosphate fertilizer can be reduced by
35% in Pinghe Guanxi pomelo orchard. Phosphate fertilizer reduction by 35% combined with zinc fertil-
izer can significantly increase fruit yield and improve fruit quality. The fertilization rate recommended is
phosphate fertilizer (P,O;) 0.85 kg/(plant « a),two sprays of 0.2% zinc fertilizer (ZnSO, » 7TH,0) 40
g/( plant * a).

Keywords Guanxi pomelo; phosphorus reduction; combined with zinc foliar fertilizer; fruit yield;
fruit quality; fertilization rate recommended; high efficiency utilization of microfertilizer; zero increase

in fertilizer; rational application of fertilizer

(T4 % 35 . Ak ak)



