( ) 2019, 45(6):617-623. DOI:10.13331/j.cnki.jhau.2019.06.009
Journal of Hunan Agricultural University (Natural Sciences)

http://xb.ijournal.cn

ERMXHEHBH FRMETEZ 2R

1 1 1 2 2 2 1 1*

(1. 400712 2. 400712)

= 14 () 871 5 (Fe Mn 2Zn

Cu B) Fe Mn Zn Cu B 18.00 362.10 554

219.09 1.00 83.95 0.55 40.28 7.19 435.49 mg/kg Fe Mn Zn Cu B

8.73% 30.43% 91.50% 45.35% 27.67% 53.73% 68.31% 8.50% 44.89% 65.56%
37.54% 1.26% 0.00% 9.76% 6.77% Mnh B Zn
Fe 5

4 0.69% 12.06%

X # A

hEHES 566601  XEKFRERET A XEHS  1007-1032(2019)06-0617-07

Characterization of microelement status in citrus leaves in Chongging
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Abstract: To evaluate microelement status in citrus leaves in Chongging, 871 leaf samples were collected from 871 citrus
orchards in 14 main citrus production counties (districts), and 5 essential microelements were quantitatively analyzed.
The results showed that the content ranges of Fe, Mn, Zn, Cu and B in citrus leaves were 18.00-362.10 mg/kg,
5.54-219.09 mg/kg, 1.00-83.95 mg/kg, 0.55-40.28 mg/kg and 7.19-435.49 mg/kg, respectively. The proportions of leaf Fe,
Mn, Zn, Cu and B in insufficient level (deficient level or low level) accounted for 8.73%, 30.43%, 91.50%, 45.35% and
27.67% ,respectively, and in optimum level accounted for 53.73%, 68.31%, 8.50%, 44.89% and 65.56% respectively,
however in excess level (high or excessive) were 37.54%, 1.26%, 0.00%, 9.76%, and 6.77%, respectively. Among the
five microelements, the percentage of leaf Mn and B in optimum levels was the highest, and that of leaf Zn was the
lowest. The proportion of leaf Fe content exceeding optimum level was the largest, reaching 37.54%. In most of the citrus
orchards, rich and deficient of some microelement coexist, indicating poor balance of leaf microelement status. The
proportion of orchards with 5 or 4 microelements in optimum levels was only 0.69% and 12.06%, respectively. Therefore,
in citrus production, attention should be paid to the supplement and balance of microelements.
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Table 1 Standards for classification of leaf microelements of citrus in Chongging mg/kg
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12,3 HdBa 53.73%  37.54%
Excel 2013 SPSS 18.0
Fe
2 HRESH Fe
ACEL I 60.00%
2.1 #HHEM R Fe B8R
Fe
2 Fe 18.00
97.67% 74.47% 54.00% 73.81% 51.82%
362.10 mg/kg Fe ( )
( ) 8.73%
%2 ERMXHEBH R Fe 88
Table 2 The leaf Fe content of citrus in Chongging
() / () !
(mg-kg™) 1% 1% 1% (mg-kg™) 1% 1% 1%
113.70 362.10 0.00 2.33 97.67 51.22 152.40 6.00 71.00 23.00
67.47 209.00 0.00 54.47 45.53 62.33 125.03 0.00 95.00 5.00
18.00 151.30 20.22 66.29 13.48 31.50 249.81 28.00 54.00 18.00
99.10 194.10 0.00 25.53 74.47 32.16 227.55 16.67 63.33 20.00
89.68 189.98 0.00 46.00 54.00 49.87 282.22 2.73 45.45 51.82
79.63 252.31 0.00 26.19 73.81 36.14 157.94 10.89 75.25 13.86
19.75 82.10 60.00 40.00 0.00 50.60 189.00 2.78 58.33 38.89
8.73 53.73 37.54
2.2 B A Mn 221K
Mn 65.00%
3 Mn °
62.00% 56.67% 59.41% 63.89%
554 219.09 ° ° ° °
Mn
mg/kg Mn
80%
30.43% 68.31% 1.26% °
14 () Mn
3 ERMXHEEHEHMNEE
Table3  The leaf Mn content of citrus in Chongqging
() / () !
(mgkg™) 1% 1% 1% (mgkg™) 1% 1% 1%
16.53 85.00 11.63 88.37 0.00 15.50 134.00 28.00 70.00 2.00
12.28 102.50 19.51 79.67 0.81 9.33 4143 65.00 35.00 0.00
16.60 126.90 11.24 86.52 2.25 554 87.81 62.00 38.00 0.00
2290 71.30 2.13 97.87 0.00 8.75 219.09 56.67 36.67 6.67
9.45 176.96 34.00 64.00 2.00 16.64 103.13 19.09 80.00 0.91
16.27 194.52 11.90 83.33 4.76 13.73 70.33 59.41 40.59 0.00
18.36 56.03 33.33 66.67 0.00 14.89 64.64 63.89 36.11 0.00
30.43 68.31 1.26
2.3 B H Zn S8R ) Zn
Zn
4
100% Zn
Zn 1.00 83.95 ()
70%
mg/kg Zn 0
Zn

91.50% 8.50% 0.00%
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17.02% 27.27%
x4 ERMEXMHBHREHZn 2
Table 4 The leaf Zn content of citrus in Chongqging
() / () /
(mg-kg™) 1% 1% 1% (mg-kg™) 1% 1% 1%
12.18 26.91 95.35 4.65 0.00 3.00 61.29 93.00 7.00 0.00
1.80 53.10 92.68 7.32 0.00 8.95 14.37 100.00 0.00 0.00
5.10 54.40 89.89 10.11 0.00 7.75 27.74 98.00 2.00 0.00
6.50 33.00 82.98 17.02 0.00 4.00 25.22 96.67 3.33 0.00
7.10 38.62 98.00 2.00 0.00 6.79 83.95 72.73 27.27 0.00
1.00 38.14 90.48 9.52 0.00 7.31 18.76 100.00 0.00 0.00
9.10 30.10 93.33 6.67 0.00 11.89 21.22 100.00 0.00 0.00
91.50 8.50 0.00
2.4 HEMH CuZEBRR 50% Cu
5 Cu 100%
0.55 40.28 mg/kg Cu Cu
45.35% 44.89% 9.76% S0%
Cu 23.58%
Cu 25.84% 29.79%
®5 ERWMXHBHREMCuRE
Table5  The leaf Cu content of citrus in Chongging
() / ) a
(mg-kg™) 1% 1% 1% (mg-kg™) 1% 1% 1%
205 10.71 79.07 20.93 0.00 2.52 20.90 65.00 29.00 6.00
1.81 40.28 24.39 52.03 23.58 2.80 8.96 70.00 30.00 0.00
130 34.10 31.46 42.70 25.84 221 1483 42.00 58.00 0.00
4.74 33.40 36.17 34.04 29.79 6.28 17.96 10.00 86.67 3.33
0.55 20.50 36.00 56.00 8.00 1.84 20.24 54.55 42.73 2.73
2.77 17.40 16.67 76.19 7.14 257 17.71 48.51 49.50 1.98
3.05 14.70 43.33 56.67 0.00 1.09 6.06 100.00 0.00 0.00
45.35 44.89 9.76
25 HIEMHE BYSERR 27.67% 65.56% 6.77%
6 B B
7.19 43549mglkg B (100%)
*6 EXMXHEHFRB SERR
Table 6 The leaf B content of citrus in Chongging
() / () /
(mg-kg™) 1% 1% 1% (mg-kg™) 1% 1% 1%
7.19 80.32 48.84 51.16 0.00 8.76 435.49 30.00 56.00 14.00
12.80 137.81 40.65 58.54 0.81 36.36 97.59 0.00 100.00 0.00
4190 151.00 0.00 93.26 6.74 1851 232.61 30.00 64.00 6.00
27.50 130.30 4.26 89.36 6.38 29.63 83.27 10.00 90.00 0.00
43.08 127.45 0.00 88.00 12.00 11.20 152.36 54.55 41.82 3.64
39.01 136.29 0.00 83.33 16.67 13.10 93.29 44.55 55.45 0.00
49.20 160.02 0.00 50.00 50.00 15.80 68.21 41.67 58.33 0.00
27.67 65.56 6.77
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B 40.00% () Fe
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5455% 44.55%  41.67% Mn
B 100%
B () Cu 50%
B (50%) 0.00%
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Table 8 Percentage of leaf microelements in optimum or above levels
! in citrus orchards in different counties of Chongging %
Zn (<18 mg/kg) )
Fe Mn Zn Cu B
100.00 88.37 4.65 20.93 51.16
Zn 100.00 80.49 7.32 75.61 59.35
83.74% 96.00% 84.00% 100% 84.00% 79.78  88.76 10.11 68.54  100.00
96.67% 99.01% 86.11% 100.00 97.87 17.02 63.83 95.74
100.00 66.00 2.00 64.00 100.00
12 ( ) Cu 100.00 88.10 9.52 83.33 100.00
Cu 97.22% 40.00 66.67 6.67 56.67 100.00
12 ( ) 94.00 72.00 7.00 35.00 70.00
100.00 35.00 0.00 30.00 100.00
Mn () Fe B 7200 3800 200 5800  70.00
Fe 30.00% 83.33 43.33 3.33 90.00 90.00
B 50.00% 97.27 80.91 27.27 45.45 45.45
' 0 89.11 40.59 0.00 51.49 55.45
*7 ERURAEHBEHETRRETRRZ G 9722 3611 0.00 0.00 58.33
Table 7 Percentage of leaf microelements in deficient level in citrus 5 871
orchards in different counties of Chongqging % 5 5
) Fe Mn Zn Cu B 0.69%
0.00 4.65 55.81 34.88 11.63 4
0.00 5.69 83.74 11.38 4.07 0
3.37 2.25 79.78 13.48 0.00 105 12.06%
0.00 0.00  46.81 0.00 0.00 5 () 3
0.00 10.00 96.00 10.00 0.00 413 47.42%
0.00 2.38 78.57 2.38 0.00
30.00 0.00 66.67 3.33 0.00
0.00 3.00 84.00 11.00 6.00
0.00 50.00 100.00 10.00 15.00
2.00 38.00 84.00 14.00 2.00
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Fig.1  Clustering result of leaf microelements contents in citrus orchards in different counties of Chongqing
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