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Fig.1 Effects of different Mg application levels on Mg
content in leaves of satsuma mandarin in 2019
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Table 1 Effect of different Mg application levels on the content of sugar and acid components in the pulp of satsuma

mandarin from 2019 to 2020 mg/g
Gy At 30 fib 3 IR PP Hebl ikl s
Year Period Treatment Malic acid Citric acid Fructose Glucose Sucrose
CK 1.1740.12a 16.344-0.97a 14.914-0.93a 10.944-0.66a 19.284-1.12ab
(a1 Tl 1.160.08a 15.46+1.56a 13.74-+1.50a 10.75+1.53a 20.094-0.96ab
Turning T2 1.08+0.07a 16.2240.79 14.20+1.17a 11.59+1.19a 19.02-0.94ab
color period T3 1.2240.04a 16.614+2.09a 13.79+0.8% 10.634-0.92a 17.9141.46b
T4 1.1140.05a 13.9740.75a 17.34+1.60a 14.294-1.70a 22.55-+0.94a
o CK 0.80£0.08a 8.79+0.99a 23.43+1.82a 19.084-1.86a 45.1741.69a
e Tl 0.9240.05a 8.9240.71a 21.81+0.88a 17.2740.94a 48.234-1.48a
Ripening period T2 0.814£0.04a 9.1640.54a 25.5345.27a 18.744-1.91a 43.6741.43a
T3 0.8920.08a 9.0340.56a 24.21+£1.71a 19.954-1.74a 45.1142.27a
T4 0.704-0.13a 7.434+1.15a 23.9241.95a 19.8241.80a 48.38+0.54a
CK 0.924-0.04a 10.45-40.70a 21.2140.61a 16.09-0.59 33.784-1.04b
e 1] T1 0.9740.09a 9.460.22a 23.2341.05a 17.6040.90a 34.4270.54b
Turning T2 0.980.07a 9.39+0.32a 21.80-£0.65a 16.634-1.00a 34.281.77b
color period T3 1.0240.07a 10.08+0.80a 21.2140.30a 15.854-0.34a 33.55-0.77b
2020 T4 1.024:0.07a 9.1640.66a 22.02-£0.45a 15.394-0.75a 38.76+1.81a
CK 0.80+0.06a 9.3840.67a 24.13+1.23a 17.954-0.99a 43.3142.97a
o Tl 0.9240.05a 8.51+0.63a 24.4140.75a 17.454-0.47a 48.6742.75a
Ripening period T2 0.94+0.11a 7.9440.21a 26.711.75a 18.964-1.67a 51.172.50a
T3 1.004-0.10a 8.39+0.66a 25.12-1.55a 18.084-1.39a 52.7143.07a
T4 0.884-0.09a 7.804-0.38a 24.5742.28a 17.81+1.81a 49.76+4.18a

1 : A= HOAS R B R OR B R B 1 3% 25 5+ (P<<0.05) . FIA]. Note: Data marked with different letters in the same column is signifi-

cantly different from each other (P<<0.05). The same as below.
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Table 2 Effect of different Mg application levels on the color difference of satsuma mandarin peel from 2019 to 2020

DY i} 40

phEL

Year Period Treatment L “ b ¢ H
CK 46.45+0.28b —7.4640.52¢ 33.044-0.68b  33.08+0.55b  102.76+1.58a
T (7 1 Tl 47.9642.47h —7.17+1.72¢ 35.2843.97b  36.15+3.68b  102.14+5.07a
Turning T2 61.064-0.55a 4.1641.79b 56.4741.82a 56.68+1.8%8a  85.864-2.52b
color period T3 63.954-0.55a 10.9142.37a 60.714-0.61a 61.7641.00a  79.87+2.96bc
T4 62.45-+0.22a 13.2140.63a 58.994-1.02a 60.4641.00a  77.3740.88¢
L CK 62.97-0.78a 26.74-1.36b 54.05+-1.2la  60.35+1.22a  48.0041.12a
- T1 62.894-0.85a 27.9841.06ab 53.6741.27a 60.57+0.84a  47.434+1.21a
Ripening period T2 63.114-0.85a 29.604-0.53ab 54.304-0.79 61.86+0.6la  46.9740.62a
T3 62.124-0.29 30.4441.34a 53.124-0.52a 61.2640.70a  46.4141.10a
T4 61.904-0.66a 29.134-0.90ab 52.6740.73a 60.214+0.64a  46.814-0.85a
CK 58.904-0.34b 1.88+0.60b 38.7540.62b  38.80+0.64b  56.7040.26a
@) Tl 63.09-20.85a 11.14+1.78a 46.3741.38a 47.75+1.72a  53.21%0.63b
Turning T2 63.6341.38a 15.09+2.19a 47.07+2.32a  49.50+2.83a  51.66+0.67c
color period T3 64.224+0.48a 15.50+1.00a 47.86+0.81a 50.324+1.01a  51.52+0.35¢
2020 T4 64.614-0.05a 15.1140.93a 48.76+0.19a 51.0740.33a  51.7940.38ab
CK 63.714-0.67a 25.8140.84a 40.76+0.90a  48.28+0.64ab  45.1540.61a
- T1 63.194-0.07a 26.8940.27a 39.5540.18a  47.834+0.25b  44.24+0.13a
Ripening period T2 63.534-0.56a 27.4940.18a 40.3240.82a  48.8140.72ab  44.1840.26a
T3 63.384-0.31a 27.124-0.60a 40.53+0.66a  48.78+0.54ab  44.4440.43a
T4 64.094-0.35a 26.944-0.53a 41.7040.55a  49.66+0.44a  44.9140.36a

&3 AESAKFEXRMNEMRE BRI (2019—2020F)
Table 3 Effect of different Mg application levels on peel pigment of satsuma mandarin from 2019 to 2020

ne/g
AR LNg] I M4k a M2k D B ERER ESUIE NS
Year Period Treatment Chlorophyll a Chlorophyll b Total chlorophyll Carotenoid

CK 23.54+2.30a 19.254-0.63a 42.794-2.88a 13.29+1.37b

E | T1 23.76+6.13a 19.83+2.21a 43.59+8.34a 13.71£0.97b

Turning T2 13.35+1.41b 14.99+0.45ab 28.34+1.69b 17.83+0.81b

color period T3 12.99+1.39b 18.20+2.71ab 31.1943.96ab 24.95%1.95a

T4 9.53+0.43b 13.54+0.62b 23.074+1.01b 17.19£1.71b

o CK 5.41+0.15a 8.7940.24ab 14.204-0.32ab 13.70+2.34b
e T1 5.21+0.34a 8.57+0.27b 13.78+0.61b 15.2141.89ab

Ripening period T2 5.22+0.22a 9.07+0.31ab 14.29+0.52ab 19.96+3.22ab

T3 5.65+0.16a 9.55+0.18a 16.11£0.97a 17.73+£1.08ab

T4 5.31+0.23a 9.14+0.39ab 14.45+0.62ab 22.23+2.12a

CK 28.4740.86a 15.57+0.63a 44.04+1.29a 17.06+0.95a

e T1 17.604=1.74b 13.004=1.44ab 30.60+3.16b 17.98-+0.78a

Turning T2 15.7942.43b 12.14+1.01b 27.9443.36b 17.80+0.96a

color period T3 14.13+1.23b 11.16=0.73b 25.304:1.95b 14.9241.36ab

2020 T4 12.85+1.10b 11.26£0.38b 24.114+1.47b 12.84+1.00b

CK 5.58+0.25a 9.36+0.35a 14.94+0.58a 27.084+3.13a

e T1 5.31+0.31a 8.99+0.34a 14.30+0.63a 26.3941.59%

Ripening period T2 5.13+0.08a 8.70£0.08a 13.83+£0.16a 25.6543.72a

T3 4.96+0.19a 8.74+£0.30a 13.70£0.49a 19.68+2.06ab

T4 5.08+0.18a 9.34£0.53a 14.42+£0.52a 17.17£1.39b
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B SIS 3ASEHE 2 T2. T3 & T4 &b
BRI O T1ACRE, 61 =y CK AR 3, m] BEA 3|
E T — R ST, R T TP A SR =
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Table 4 Principal component eigenvalue, contribution

rate,cumulative contribution rate and eigenvector

i [ F A4 Principal component
Ttem 1 2 3 4
JEAEE/ % Characteristic value  11.56 6.02 3.38 1.05
Tk / % Contribution rate 52.55  27.35 1535  4.75
AT/ )
ifn:lﬂfc/ O/:Hribmon 52.55  79.90  95.25  100.00
HURRR A Single fruit weight  —0.11  0.31 0.29  —0.09

RIE4E L Shape index —0.20  —0.20 0.22 0.38

Al 5% Edible rate 011  —0.10 —047 —0.22
i Juice yield —00.26  0.10 0.21 0.04
AL E AR Titratable acid —00.16  0.22 012 —0.59
A FIEA Soluble solids 0.26  —0.04 021  —0.28
[& 2 Lt Solids to acid ratio 0.22 —0.21 —0.15 0.32
Ve —0.12  0.30 0.26 0.29
YRR Malate 0.04  —0.09 0.53 0.01
FriEE Citrate —0.13  —0.34 0.07  —0.28
S Fructose 0.06 0.39 —0.07  0.06
B Glucose 0.11 0.33 —0.21  0.26
TEWE Sucrose 0.10 0.38 —0.04 —0.02
L 029 —0.02 011  —0.02
a 0.28 0.02 0.14 0.01
b 029  —0.02 011 0.00
C 029  —0.01 011 0.01
H —0.28 —0.02 —0.13 013
IH-43 % a Chlorophyll a —0.29 —0.05 —0.09 —0.06
I14¢% b Chlorophyll b —0.28  —0.11 0.5 0.07
S £E 2 Total chlorophyll —0.29  —0.07 —0.06 —0.03
J&h % & Carotenoid 0.14  —0.33 0.19 0.04

RS> BREBERSGEEIRELESH
Table 5 Comprehensive scores and cluster of the treat-

ments obtained by principal component method

AbFE Treatment 134¥ Score HE# Ranking 258 Group
CK —0.82 5
T1 —0.23 4 2
T2 —0.01 3 1
T3 0.20 2 1
T4 0.86 1 1
3 W #
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Effects of magnesium fertilizer on yield and quality
of satsuma mandarin fruit

LIU Xiaoman', LIU Xiaodong', LIU Yan', TAN Qiling', HU Chengxiao', WU Songwei', XIE Heping®

1. College of Resources and Environment/Hubei Provincial Engineering
Laboratory for New-Type Fertilizer/ Microelement Research Center,
Huazhong Agricultural University, Wuhan 430070, China;

2. Comprehensive Experiment Station of Mandarin in Yichang of Hubei Province ,
Yichang 443140, China

Abstract 20-year-old satsuma mandarin trees in Yiling District, Yichang City, Hubei Province were
used to study the effects of Mg fertilizer on the components of sugar and acid in pulp, the value of color dif-
ference and content of pigment in peel at the stage of fruit color changing and fruit maturity of satsuma
mandarin to balance the rational application of magnesium fertilizer in citrus and improve the internal and
external quality of citrus fruit. Five magnesium fertilizer levels were set as 0, 100, 150, 200, and 250 g
MgO per plant, denoted as CK, T1, T2, T3, and T4.The results showed that magnesium application signif-
icantly increased the content of magnesium in leaf at the stage of fruit expansion compared with no magne-
sium application.Mg fertilizer significantly increased the yield of satsuma mandarin fruit. The yield of fruit in-
creased first and then decreased with the increase of Mg fertilizer dosage. In 2019 and 2020, the yield of
fruit was the highest at 124 g and 122 g MgO per plant, respectively.Magnesium fertilizer increased the con-
tent of sucrose in the pulp at the stage of fruit color changing.Mg application significantly increased the val-
ue of L,a,b and C in peel, significantly reduced the H value, the content of chlorophyll a, chlorophyll b and
total chlorophyll in peel. The brightness, chroma and purity of peel was improved. However, there was no
significant impact on the content of sugar and acid in pulp, the value of L, a, b, C and the content of chloro-
phyll in peel at the stage of fruit maturity. The results of principal component analysis showed that the over-
all internal and external quality of fruit in T2, T3 and T4 treatment was better, while the quality of fruit in
T4 treatment was the best at the stage of fruit coloring.It is indicated that the recommended magnesium ap-
plication rate for the highest fruit yield and better quality of satsuma mandarin is 122-150 g MgO per plant,
and the recommended magnesium application rate for fruit quality of satsuma mandarin is 200-250 g MgO
per plant.

Keywords satsuma mandarin; Mg fertilizer ; Mg deficiency ; yield ; fruit quality ; peel coloring
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