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Jiti B0 Ak 38 DLW A O X A, B AR e R
15.00 kg/hm?*; jifi £ &b B DL £ 7K i R % 2Lt A
4 it F o0 30.00 kg/hm? it 47 Ak B DL 4H 1% 450 5K
Jit A, B4R it FH & R 0.75 kg/hm” .
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Y1, T 2020 4F 11 A ehofh ik 5 , 72 /N R Rl 10
WRIERE , AR R AR AT 4 A Ab BE Y A+ HESLAHL AL MR an
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U R F R R - B R 4 (pHL 3.3) 1R 42, HLIERHE & 45
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Table 1 Soil basic physical and chemical properties of each treatment

e A/ PR/ LR/ AR/ B/ B/
LB/ (g/kg)
Ab (mg/kg) (mg/kg) (mg/kg) H Soil organic (mg/kg) (mg/kg) (mg/kg)
Treatment Alkali-hydrolyzable Available Available Available Available Available
ydroly : ‘ f
nitrogen phosphorus potassium ratter boron zinc molybdenum
CK 63.26 56.96 206.63 5.11 18.21 0.77 1.70 0.30
B 76.77 84.25 340.87 4.54 19.13 1.11 1.77 0.27
Zn 87.23 34.37 370.07 4.62 20.91 0.87 2.99 0.33
Mo 76.20 76.51 335.52 4.73 22.07 0.86 2.01 1.48
1.2 HmXESWE TR I R FH R R ik e AR AR A
I R FE AR SRR R BE T 2021 4R 6 H 10 H . AR .

SN PG AL 4T 1], SR B R A i 2 4 AR
K & E g eI By B 10~15 /SR 52 20~30 4, 1R
B R — /N A il i R FUR SR G AR . BUT
B AT [ SE G %, R KB T O E T,
— B3 W R AL I EERE ST ALAT AR, 75 - 18 “CLRAE,
FHTAET R B9NE ; 5 — 50 R TR A TR it
it R R S TR A A 25 B KT R TS
76 105 “CF 245 30 min, 55 “CHET Z 48 i & , W H T
Fi, RN S BT A B ORAE , BAE 3R 4
T 7E

W BT M E - WA i 5 SR SR A AL B
PRI 2 b L T R S 3 1) I e 5 SR SR A T I Ak
Horp , KEITE NP K R H H,SO,-H,0, 1k, 8
BH2R A HNO,-HCIO, (42 D WAk 1% 1% il iR
TEASIG 22045 pm K AR R U8 RIS RN . 46
BB 0 DR WO o e B I, BH B
ICP-MS (HL B & 55 2 IR B SO W e , A 4
B B R FH O s e I A 22, 440 B o FH K
AT

BRI E R R TR C o R
SR 2, 6~ G B i W 7 0 1 SR AT i A
JEY(TSS) i HFRebE R (H A, PAL-DIE , £

P L =TSR R AR (1)

[ LL=FA MR B & /AT E R & (2)

oK = AP HT o/ R RS BTt X 100% (3)
1.3 HiELE

K Excel 2016 55 SPSS 20.0 % {1 k47 % ¥ 4b

FRANA BT, 8 3 M 22 743 Fr il i Duncan-test 35 2547

R, 3 5443 Aris Bt Jr 25 TTERRAE 806 LA I

(T 24~ 3 B B R A F8 b, AL Origin 2019 5144

T4

2 FHRE5HMH

21 HERATEHEEXNESRERRNZT

NG e S0 ITE 32 TNEE 2 S b
PERETE Yy v] i R L E R L AR R C BT R M
TOKF(F2) . 5HMHEE(CK) A, B . Zn il Mo
A 38R A AL S AT R O A W REAIC, R IR
N 22.22% .20.63% .23.81% ; B Zn F1 Mo &b 34 42
TR S E R L, TR R 26,2800 . 14.73% .
27.56% o S XFHE(CKO)AH L, it B 35 438 Jin SR s 4 A=
RCHMIEH RS &, 0 nl4 5 122.97% 62.89% .
SR it FH B IS B A R R AR I e SR S T
TE TR T b, H ISR S [ L, 4 e SR S AU
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Table 2 Difference in blueberry fruit quality between boron, zinc and molybdenum fertilization

AR

NN Al e 2 s / O & i Her: 2 C A Gk E /0
e SO I ?iﬁjclﬁii/g )% T(ﬁﬁmﬁa/% Llﬁalrk AR C/ HHR/ 5 k%/%
- . Single fruit Titratable Solid-to-  (mg/100 g) (mg/100 g) Moisture
Treatment Aspect ratio . Total soluble . . . S .
weight lid acid acid ratio Vitamin C Anthocyanin content
soli
CK 0.78a 1.26a 9.79a 0.63a 15.6b 7.40b 51.2b 71.0c
B 0.79a 1.23a 9.45ab 0.49b 19.7a 6.65b 50.4b 63.0d
Zn 0.76a 1.49a 9.13b 0.50b 17.9ab 7.60b 52.8b 86.0a
Mo 0.68a 1.36a 9.50ab 0.48b 19.9a 16.50a 83.4a 77.0b

T AR NG F IR AR B 22 5 B (P<<0.05); F[A]. Note:Different small letters indicate significant difference among different treat-

ments (P<<0.05); the same as below.

22 MEAMEEEMNESRIAHESERER

RE R

B4y AN 26.10% .63.94% . 58.57% . Ak I FH,
i FHAMCE JC % B Zn il Mo A5 F) T4 TH i 25 RS2 A

W PSR 4R s T AR SR B B A E SRR
AWK, SXBCK AL, B.Zn 2.3 iEHAMSHEENEERLE HEEREE
1 Mo Ab B 5 52 5 & & 40 380 35.00% .36.67% . FRAERIENT

31.67%6, 55 0 % = 43 S ¥ N 16.67 %6, 25.00% .
16.67 %, S 52 B0 & & 43 5 35 i 29.55% . 31.82% .
20.45% . SXFHEAHEE , B Zn A1 Mo 4b B S2 A R
BN 42.79% .96.39% . 69.75 % , F Sz i B

AR 36 N 23.26 % .63.57 % . 49.61 %, S S A R AR
*3 WMEEMNESRERIABFSERERMENTMN
Table 3 Effect of boron,zinc and molybdenum on N, P,

K content and accumulation of blueberry

N T) AR G 2% bt S Ak o 5 A SR s R R AR
EMBREAAEZR(FD ., 5% (CK) ML, it
B (7Zn) S35 BE N 5 R TR 52 Zn A iR BB B R
JE 4350 16.44 % ,28.95 % s il (B) . &4 m 7 S5k
Zn BFHE, ETHIRE K 21.88% ; i 4H (Mo ) fib 2 A
TR Zn SR BB, T REIR S5k 13,72 Fi
16.30% . WA ARSI B4 & i B2 B A AL
BHAN - A B B R SE R, 50 BER B L 4 (Zn)

/Y R BB /mg : o :
T ﬂtﬁ . Content Per fruit accumulation Fili 40 (Mo ) b 3L AR 512 %H/E\Eigﬁﬁﬂl% s ﬁ:r\%"JijJ[l
reatmen
N P K N P K T 22.84% F128.43% ;B . Zn Mo &b i 2 2 S 4H
CK 0.60b  0.12¢ 0.44c 6.38d  1.29d  5.02¢c ﬂéﬂﬁi@ﬁ%% a:xj‘ JitE] , %%]J i j]ﬂ 4937% . 5886% R
B 0.8la  0.14ab  0.57a 9.11c 1.59¢  6.33b 245.57% ( K1), K , ﬁﬁﬁﬁﬁﬂﬂ%%%ﬁﬂﬁﬂjﬁfﬁ;%ﬂ@ﬁ
7n 0.82a  0.15a  0.58a 12.53a 2.11a 8.23a %%i I:':l%$ \%g E@ﬁﬁ&/ﬁ\:;%jﬁﬂ% , Mﬁﬁ?ﬁuﬂ%iﬂg
Mo 0.79a  0.14ab  0.53b 10.83b  1.93b  7.96a iﬁﬁﬁ*ﬂfﬁﬁﬁ%%&ﬁﬁo
A B 3 ¢ : D
S = % S = S 3 % § s
E%LL 0 B 7Zn Mo 35%—'- ' CK B 7Zn Mo H%E 0 C Zl Mo EKE (1 B 7Zn Mo
Kb FH Treatment Kb FH Treatment AP Treatment b FH Treatment

Bl .5 EMNESRILPEHSEABRERMRE(C,DHFM
Fig. 1 Effects of B,Zn,Mo on Zn and Mo content(A,B) and its accumulation(C,D) in blueberry fruits
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J 3 2 v e R H A v R AT, T E TR TR e AE
gy 3 H R B L R B o 34> T LA BTRRA 3 )
4 52.20% .30.66% .17.14 % , RiT BTk K 100% .
x4 EESEREIESHEE TKE,
Rt ERFEEE
Table 4 Principal component eigenvalue, contribution

rate,accumulative contribution rate and eigenvector

Iji H Item PC1 PC2 PC3
Al 7 IR Titratable acid —0.68 —0.24 0.69
AT PEFETE Y Total soluble solid —0.43 —0.85 0.31
[## Lt Solid-to-acid ratio 0.63 —0.10 —0.77
M LL Aspect ratio —0.93 0.29 —0.24
& 7K 3 Moisture content 0.55 0.62 0.56
B LT Single fruit weight 0.60 0.72 0.35
4k % C Vitamin C 0.87 —0.47 0.13
AET % Anthocyanidin 0.88 —0.47 0.08
S92 7n & B Fruit Zn content —0.45 0.89 —0.13
S5 Mo 5 4 Fruit Mo content 0.96 0.25 0.12
H#1IF{E Eigenvalue 5.22 3.07 1.71
BiHk#/ % Contribution rate 52.20 30.66 17.14
RIS % 52.20 82.86 100.00

Accumulative contribution rate

AR A 280 A7 REL A RS AR AR A B IR AR Y B
PR A 34> A Y R AR IR
Y,=—0.30X,—0.19X,40.27X;—0.41 X, 4+ 0.25 X5+
0.26X,40.38X;+0.39X;—0.20X,+0.42X,,,
Y,=—0.14X,—0.48X,—0.06 X;+0.16X,40.36 X5+
0.41X,—0.27X;,—0.27 X34 0.51X,+0.15X,,,
Y,=0.53X,4-0.24X,—0.59X;—0.18X,+0.43 X4
0.27X,+0.10X;+0.06 X;—0.10X,+0.09X 5
THEAS B 4% A0 BEAY 2o 1 FIZR S 10 (3R
5), H12 ST, 4 4140 BRI 45 R Mo™>7Zn>
B>CK, Hf Mo AL B9 #535) 9 1.16,Zn B 5 CK #)
3550 1,14, —1.08, —1.22, I, it 5 (Mo) &b
PR BB it SR BTG
x5 BREERSGEES
Table 5 Comprehensive scores obtained by principal

component method of B,Zn,and Mo treatments

JEYN-Y;
Lhm . IR 1?# HE4,
PC1 pPC2 PC3  Comprehensive )
Treatment Ranking
score
CK —221 —095 132 —1.22 4
B —133 —024 —1.80 —1.08 3
Zn 0.61 2.54 0.38 1.14 2
Mo 294 —135 0.10 1.16 1

3 i i

KEHFREN, Mt R SEDERK KT M
Jo s VI AH 5 o it FH 0 S R 3 3k 5 e A 4 M| Wk 2L TR
(TAA) S5 SR 22 ARG 1T I8 45 75 3% 00 2 U B 1) iz Wi
SR R R AR A 20 R s T R A il S s ]
Ve R A B RORE A YRR O 2 R Y 41
3, RT3 ok 22 o A AR 5 ) RURAE B %) W AT B T 1 2R
S I I S AR SR S A B s
W% it FE AT, T G R A AR R SR 4E A R C B X
PR AR Rt R R | ] R | AL
G2 PRI 53, T B AR HE R OO AR a]
FERZ U B A T 2R IR SCRUR T T S R S Y
PR AL TR

AR R A Ah B - AT SO A ke A
RS R0 0.77 .1.70 F10.30 mg/kg, 1A
AR T v A R v 9 L I SRR T Ak kit
B BRI 2 A5 2 R AR 7 i i JB 7 A 5 T 1 ANV
MR B 485 S i FH AR 3 B I R K el 3 e {1 i 5
SRS AT Vi R TR, 0 R S R B, B v SR S XU
A AL FEE AR RS F R L AR C R EMAET R
R, UAITE— B Y B A S SR
43 B ZnFl Mo & ft 3 7, S50 5 T 2 L A R
CHAET R & A A T2 ) S A TR i+
BEARES T & 1 SR BT ] 0 S AR AR 1 T
i R 2| S

TR TR 43 1) R R AR P S
FREENED B YR AR EMEICE,
e EERESERZSHRBAGEN, AT
H B HHE B AR S3 5108 12.5 mg . 100 pg'® A
5 P A R SRS U 11.31~18.21 mg/kg,
SN 0.61~0.88 mg/kg, 5 % BEH L, Jiti 4 b
PHEERF RS Zn S N T 16.44 %, WG R (Zn) ATt
BH (Mo) 4b 38 2 52 4H & &5 43 501 34 i T 22.84 % A
28.43%0 . Fi MR [E 9 FRAF S HERERE K 200~350 g7k
SRR & ARG b 45 A B S AF 100 g,
K] AN FE4F 1.13~1.82 mg F14H 61.2~88.3 pg, £F .
BTG B A4 i RE I RS B AR 15%6.75%
LAy AR ACRAE R E A5 i 5 T, & R T R Ak
PR AL SRR BH B AR AL T AR A 55
FELPN, A B Al 2 O et o A AR A 7 2K o

R it — 2 3 B 45 i OT 3R A 3G R R O T
M), 3K A T3z I EE T 32 053 20 B B 25545 43 10T R A
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Effects of boron, zinc,and molybdenum on fruit quality and mineral
nutrition content of blueberry
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Abstract To explore the differential effects of boron (B) , zinc (Zn) , and molybdenum (Mo) on
fruit quality and mineral nutrients content of the blueberry, four treatments including conventional fertilizer
(CK),B,Zn and Mo fertilizer were conducted in a long-term position experiment of trace elements. The re-
sults suggested that the application of B, Zn and Mo could significantly reduce the titratable acid content of
blueberry fruits, resulted in the increases of solid acid ratio of fruit by 26.28% ,14.73% , and 27.56 % com-
pared with the control, respectively. The application of B, Zn and Mo significantly increased the content and
accumulation of nitrogen (N) , phosphorus (P) , and potassium (K) in blueberry fruits, indicated that the B,
Zn, and Mo were beneficial to the transfer of N, P, and K elements from plants to fruits. In addition, Zn
and B treatments increased Zn accumulation by 28.95% and 21.88% , respectively. Besides, B, Zn, and Mo
treatments increased Mo accumulation by 49.37%, 58.86% , and 245.57% , respectively. Generally, the
comprehensive score of blueberry fruit quality among all treatments was Mo>7Zn>>B>CK by principal
component analysis, indicated that application of B, Zn, and Mo could improve the comprehensive quality of
blueberry fruit, especially the Mo application.

Keywords blueberry ; microelement; fruit quality ; mineral elements; principal component analysis
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