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20224 3 F 28 2023 4F 11 A 1EVL 4 8 M TG
WHFEAF (N 24°10734.7" ,E 117°23" 3.77" ) k47 bl A &
FH [0 o 08 S b b AL A JR B A, Bl AR S AR, B
W5 44E CRIAFE 10 AP 12 H . i 3
R LT HE A AR PR BT o pH 4.54, A AL 12.58
g/kg FEf# A 38.92 mg/kg  H 23.97 mg/kg AL
B 216.53 mg/kg . 32 W P BE 33.79 mg/kg . A8 e 1k 45
247.77 mg/kg. A B WM 0.27 mg/kg. A % #F 1.40
mg/kg A %40 0.04 mg/kg, B B M % Bl + 1837 73 2>
YUbRIE % R A P RS B AR A S R
FhrifEAKF-.

IR R H 98 2 BEHL X AL BT, 2 PRA B A —
SRR AR AR, i T 8 A T T AR A R
B0, IR B 5 AN AR, 4300 Sy 2T AL (XG) L 2T B
it A+ 8t A & O T R B 1 (MGL) 2 it
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(MgO 26.7% ) , iR 5058 AL ¥ f A0 778 1 32 86 Mk T 48
VA R 2N wl B4 o 20 15 it I A = 458 i 1 856 BES ky 7
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BOBCA 3 25 5, U BT e A B I 32 2RO B R
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Fig. 1 Effects of magnesium fertilizer on fruit yield(A) and number(B) of Gannan navel orange
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Table 2 Effects of different treatments on Gannan navel orange fruit quality

Ty iR C o/ PRI AT E R Elyi

pisel Sin l:frﬁitg RBJERRE/mm TR/ RIEREL (mg/100 g) /% /% Solids  Hhit#/%

Treatment ge‘ ht Peel thick Edible rate  Shape index Vitamin C Soluble solids ~ Titratable acid ~ toacid  Juice yield
w
' content content content ratio

XG 280.64b 5.15b 79.41a 1.05a 18.93b 11.38b 0.58a 19.55a  49.01lab
MG1 322.79a 5.91a 79.80a 1.07a 21.15a 12.11a 0.56a 21.36a 52.04a
MG2 313.75ab 6.42a 80.02a 1.08a 21.48a 12.07a 0.57a 21.33a 51.61a
MG3S 305.94ab 6.16a 80.64a 1.07a 21.05a 12.26a 0.58a 21.16a 48.24b
MG3F 297.78ab 5.81ab 80.90a 1.07a 20.71ab 12.08a 0.56a 21.41a 47.73b

1 FFIAR/NG FhE R 22 5 8.3 (P<<0.05) . FTH. Note:Different lowercase letters in the same column indicate significant differences

(P<<0.05).The same as below.

A BT R R L e R R TR
RAFEEL AR R C it A REIEY T e R
R LE 128 9 A i 48 #5 #E 4T Z-score 5 AL AL
K AT AT, A5 R R, 34 32 A B TR R 4
Wk 48.54% . 21.84% . 15.11% , Bt 57 Bk 3K ik 2
85.49% (£ 3).

A4S 5 B A R A A Bk S5 R o0 e AR B, A
W5 T I A AR S LR B PR AL . Y=0.57Y,+0.26 Y, +
0.18Y;, K Y, Yo Yy 73 il 3 35 pig JBF 88 it Jo 3 i
YT AR BCH NS 1.2.3 By (6 4) il i 25 40T

Y B RYAG L 45 A BT 3% R T A O B B AR ) HE)E
WK : MG2(1.00) >MG1(0.60) >MG3S(0.41) >
MG3F (—0.05)>XG(—1.96) , 2B + 58 ifii J1] & o i
TCR BN S EEAL R A A5 R R S B R 2R A A5 48 s T
VAL B A A S it T R0 ot I R 2 e Ao BT A SR L 2R
A HA RAFHCR .
23 AMETERH#ENERFERIFIAREN
A

P % 5 T, it A8 B e A 5 e sk T M A SR 5
TR, 5XG LM, MGL.MG2 . MG3S Fl



38 LRI I NI <3 4

944 %

F3 ERAFHLEE . AEE RTRHERFERDS
Table 3 Principal component eigenvalue, contribution

rate, cumulative contribution rate and eigenvector

x4 EREBEIRSEERS
Table 4 Comprehensive scores of the treatments obtained

by principal component method

i F2 A3 Principal component A3 Treatment 843 Score #4 Ranking
Item 1 2 3 XG —1.96 5
FEAF{E/ % Characteristic value 4.37 1.97 1.36 MG1 0.60 2
Bi#k#/ % Contribution rate 4854  21.84  15.11 MG2 1.00 1
ST/ % Cumulative contribution  48.54  70.38  85.49 MG3S 0.41 3
UL Single fruit weight 0.89 —0.15 0.13 MG3F —0.05 4
EE‘EZ}?JE}"%] thick 0.86  0.32 0.15 33.76% . LI MG2 A H R 25 L 36 i 25 2 F MG1 . MG3F
R Bdble e D49 020G g I 4 S 25.28% .29.91% .
A Shape e P o 879 AN 22.71 Y R I AR B . 1
4% C 4t Vitamin C content 070 051  0.19 0070 270, : Itro
Al PE B IR & & Soluble solids content  0.09 0.89 0.19 SRS B SR SO T, MG MG2 Ab FiL
] % 72 2 7 & Titratable acid content —0.67 0.71 0.14 E%%ﬂ: XGAAH(MG1 ﬁfﬂﬁﬂﬂ%ﬁ%l@ﬁl\) ,;H\:':F' s
[ 7% kb Solids to acid ratio 0.90 —0.27 —0.07 ﬁﬂﬂj:% ,':lj Eﬁ}%u ]}\E'E[%} 3038% . 5280% ; 1{?{-% ,':lj Eﬁ%u
171 Juice yield 0.24 —0.18  0.89 AR EE 32 4700 46.10% s S A B 2
MG3F 4b #5520 4 4 0l g 3 4 7 14.46 %0, 113.38%4.94.40% , 1fif MG3S \MG3F 4 ¥ 5 XG 4b 3

16.85%.21.49% M1 14.71% ; S LB 1 & DL MG1
Ab B A R, (25 A 3 ] 22 S O i 2 5 SRS o LA
MG2 Ab BR B 25, 58 XG AL P 42755 9.44 % . AT
E T Ab B #4) d S A N T AR S BEM SR A i
MG1.MG2 . MG3S F MG3F Ab H 5 52 45 4 1 48 45
XG &b F 23 ) 5 2 3 85 32.12% .53.50% . 45.51% Fi

R 3 2 5 0 DL R4S SRR WY it 8 2 AN [)
L JEE LTI A SR SR A0, R W T
A5 1l P Bl TR BRI B BN R R TR
SCEG B B VEE CERIR M R 5 e S R e s
Jit A B AL 2 A AR R RS SR R 2 T B 3
5o

RS ARLETHEEFERIFHEHE

Table 5 Removal of nutrition in fruit of Gannan navel orange under different treatments
b RAFR 4 1 i/ (mg/kg) Fruit nutrients removal amount
Treatment N P K Ca Mg B Zn Mo

XG 1756.73b 168.85a 1 656.26b 221.13c 157.18b 3.39b 1.54¢ 0.024 8¢

MG1 2 010.69a 192.45a 1728.18ab 292.16b 196.91a 4.42ab 2.04ab 0.052 9a

MG2 2052.77a 180.95a 1 812.65a 339.44a 204.19a 5.18a 2.25a 0.048 2ab

MG3S 2134.25a 180.09a 1807.19ab 321.76ab 193.12a 3.93b 1.61c 0.040 9abc

MG3F 2015.21a 185.78a 1 806.64ab 295.79b 192.87a 3.65b 1.86bc 0.029 8bc
24 ERERTEEEXNEBEREHFFIH 5 XGA AR, 7 HA11 H MG b 3R o
=AU B B oy B R S G N 17.75 %6 F117.37 %, MG2 kb PR

th 2 6 m 2,7 A AN 11 H R FAS i A R A
hEFS ST EER MRS, THH A S EL
MG2 kb B 5, 55 XG AR A1 5.66 %, H5 MG1 Al
MG3S b BAFAE i3 25 5 5 11 A R [R BENE AL B 1
F A Y B BOR S L T XG AR By
11.59%~18.47%. 5 XGALFEA I, 7 H #1111 A A
FEENL A B N it S 22 R A E . 7 i gk
JEAb 38R W 5 B B i BRI, SF Y R 3.78 %6 0.
Ah PRI 35 25 55 11 H MG3S LB R i 47 & &
BXG AT 2 R 14.64% , H 5 XG . MG1.MG2
FIMG3F Ab B[R] A7 1 25 25 57 o

A3 S BE N 5.57 %6 F15.81% ; MG3S il MG3F 4b B 5
XG A 22 AR . 7 H MG1 MG2AbHE T - J
BT A XG AR PRI in 18.52 %6 A110.37 %511 H
MG1 1 MG3F 4b B &8 XG kb 38 43 5] & 2 5 fn
29.65% F126.16% .

DL b &5 B3R B it B BE A ¥ g 3 1 T SR 8
BCA (11 ) B Rs ki A5 it 3% 5%
Wl B s A i o BT A B
R 00 I T S i 3R Y 46 I 49 S ) R 446 im T SR S
U ARG B (0 B 8 E e e R
BEAC ESEEARYG M T 7 A An v A AS CBE S hE, U0



o511

TR AF i O AR BE AL 5 R R T ORI SE 39

®6 BEBFEEHMAPRENHERSAE
Table 6 Macro and secondary nutrient contents in spring

shoot leaves of Gannan navel orange

g/ (g/kg)

Hﬁgﬁ i Nutrient contents in leaves
Period Treatment
N p K Ca Mg
XG 36.38ab 1.67a 26.03a 22.98c  2.70b
MG1 33.90b 1.62a 25.58a 27.06a 3.20a
7
JJ;J MG2 38.44a 1.68a 24.21a 24.26b 2.98ab
uly
MG3S  33.90b 1.69a 25.28a 23.03¢c 2.68b
MG3F  37.4lab 1.73a 25.11a 23.83bc 2.57b
XG 29.34b 1.32ab 21.17a 26.49bc  1.72¢
A MG1 33.68a 1.25ab 21.07a 31.09a 2.23a
MG2 34.76a 1.29ab 21.38a 28.03abc 1.91bc
November
MG3S  32.74ab 1.11b 18.07b 25.56c  1.85¢
MG3F 34.69a 1.42a 21.17a 28.79ab 2.17ab
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Fig. 2 Boron, zinc and molybdenum contents in leaves of Gannan navel orange applied with

% Zinc % Molybdenum

magnesium fertilizer in different months
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Effects of magnesium fertilizer containing trace-elements on yield,
quality and nutrients of Gannan navel orange

DING Jun',LOU Wei*, TAN Qiling', WU Songwei', YAN Xiang®,
YANG Yunhong®,ZHANG Rongyang®, HU Chengxiao'

1.College of Resources and Environment/Hubei Provincial Engineering Laboratory
for New-Type Fertilizer/Microelement Research Center, Huazhong Agricultural University,
Wuhan 430070, China;
2.Ganzhou Citrus Science Institute, Ganzhou 341000, China;
3. Yinkou Magnesite Chemical Ind Group Co., Ltd., Yinkou 115000, China

Abstract Gannan navel orange was used to study the effects of self-developed magnesium fertilizer
containing trace-elements (MG1) , calcium-magnesium fertilizer containing trace-elements (MG2) , in-
stant magnesium fertilizer in soil spraying (MG3S)and foliar spraying (MG3F ) on quality and nutrients of
fruit to solve the declines in yield and quality of fruit in Gannan navel orange caused by exchangeable mag-
nesium and trace-elements in the soil of citrus orchards in China. The results showed that the application of
four types of magnesium fertilizers significantly increased the yield of fruit, with an increase of 28.82% and
24.76% in MG1 and MG2, and 18.78% and 16.01% in MG3S and MG3F, respectively. The application
of magnesium fertilizer significantly increased the quality of single fruit, the content of soluble solids and vi-
tamin C, the ratio of solids to acid, and improved the quality of fruit. Among them, the comprehensive
score in MG2 was the highest, indicating the quality of fruit is the best. Magnesium fertilizer containing
trace-elements significantly increased the accumulation of nutrients in fruits. The calcium carrying capacity
and the magnesium carrying capacity of MG1 and MG2 increased by 32.12% and 53.50%, 25.28% and
29.90% , respectively. The accumulation of nutrients including nitrogen, boron, zinc, and molybdenum in
fruits increased significantly as well. It is indicated that the application of magnesium fertilizer has a signifi-
cant effect on increasing the yield and improving the quality of Gannan navel oranges. Magnesium fertilizer
and calcium magnesium fertilizer containing trace-elements can significantly improve the content of nutrients
including calcium, magnesium, boron, zinc, and molybdenum in the tree, with the best effect on increas-
ing the yield and improving the quality. The application of instant magnesium fertilizer in soil spraying and
foliar spraying have similar effects.

Keywords magnesiumfertilizer containing trace-elements; Gannan navel orange; yield of fruit; quali-

ty ; nutrients
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