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Investigation of Nutrition Status in Soil and Dynamic Changes of
Nutrient Contents in Leaves on Bearing-fruit-tree of Shatang

Mandarin in Yunan

Li Shuyi' , Huang Ningsheng?® , Liao Xinrong' , Wang Rongping' , Ding Xiaodong'

(1 Guangdong Institute of Eco-environmental and Soil Science, Guangzhou, 510650; 2 Guangzhou Institute of
Geochemistry, Chinese Academy of Sciences)

Abstract: Nutrient content in soils and changes in mineral element content in leaves of shatangju
mandarin were analyzed in seven typical orchards in Yunan, Guangdong. The results showed that
the acidity in sloping fields was higher than that in paddy fields in this area. Soil texture was mainly
clay and clay loam. The texture in sloping fields was clay or silty clay while that in paddy field was
loamy clay. The soil organic matter and total N ranged from medium to low. The available P in
most sloping orchards was low, while that in paddy orchards was appropriate to much higher. Phos-
phorus and potassium were deficient mainly in sloping orchards while much higher in paddy or-
chards. The exchangeable Ca, Mg and available B were deficient in soils of all orchards, whereas a-
vailable Cu, Zn and Fe were deficient in individual orchards. The content of available Mn and availa-
ble S was higher in all orchards. There were dynamic changes in nutrient content in leaves on bear-
ing trees all year round. The content of P and K in leaves did not increase with increase in soil con-
tent of available P and K. The content of N, P, K, and Cu in leaves reached the highest level in
flowering period. In this period, leaf N, K, and Cu were in optimal range but leaf P was above the

optimal range. Leaf N and P content was the lowest during the early stage of fruit development.
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Leaf Ca was the highest during fruit maturation period. Leaf Mg in many orchards was below the

optimum level. The contents of Fe and Mn in leaves increased from the lowest level in flowering pe-

riod to the highest level in fruit maturation period. Leaf Mn content was high in the orchard with

high soil water table during all the growth stages.

Key words: Citrus reticulata Blanco cv. Shatangju;soil;leaf;nutrition status

Citrus reticulata cv. Shatangju

’ o

s 6 60
s 1. 67 hm?® (25 ) s
1.0 hm*(15 ), 10 t,
9~10 , R
[1-4]
1
7
s 3 .3 .1
( D,
1 7
1 1998
I 2002
il 2001
v 2001
vV 2003
VI 1999
VI 2004
s “s” s (§
( )yl
. NaH-
COy - .NH, OAC -

1IN NH, OAC -
; NN 0. 1IN HCI -
, 3. 6
8
12 s 4
2.3 s 15
~17 s 3 s
s ., 6 mol/L
HCI s 50 mL ,
6
2
2.1 ( 2)
, 7
18. 00~28. 54 g/kg s
re1,
7 0. 79 ~
1.57 g/kg s (<1.5
g/kg) ( RD L 1
(1.57 g/kg). ( Db
70.9~156. 0 mg/kg s
V) s .
7 0. 12 ~
1.15 g/kg s QU
1) ( 1.15 1.07 g/kg),
) (0.12~0. 84 g/kg) (
3HLe-sl 2.17~251. 2 mg/kg
) o (
T, VIO

(251.2.163. 9 mg/kg)

s

(<90 mg/kg) , vV 1D



22 /SOUTH CHINA FRUITS 41
. Bl g (0.
7 4.8~22.9 mg/kg) s B s
g/kg , ( 3yl 3 o
( 22.9,19.7  14.2 g/kg) : 1.
. 4 (2.60~9.5 g/ 72~4. 24 mg/kg . (VM[>) 0.70
kg) mg/kg, el 3 (Ir.v
79.97~234.92 mg/kg s 4 LR D (<2 mg/kg) , 4
3 or.m v, ) ( 2~6 mg/kg,4
s .\ R 2.01~4. 24 mg/kg), s
(/B ! , , o
o 2 7
, 0.85~9. 38 mg/kg . 1 (V)
400 mg/kg s . 7 1 (D (<2 mg/kg) »
28.9~594.9 5
mg/kg . 4 s, ( 2~8 mg/kg .5 2.58~9. 38
(Vv 1D ; QNI mg/kg)t ,
VD D ) ) .
B 2 7
: 4.47~24.71 mg/kg . e,
50 mg/kg™ . 7 (<10
7.92~239. 90 mg/kg . 4 mg/kg) , 4
sl 6 , 1 ( 20~100 mg/kg;4
VD o s 16.95~24.71 mg/kg) .
7 2.12~
38.81 mg/kg el
10 mg/kg. 21 QW) (2.12 mg/kg)
~116 mg/kg R 4 .31 s .
. (V-
, vV D, ,
0.15~0. 61 mg/kg s s
(V> 3. 16 mg/ke, .
2 7
I 18.00 0.79 1.07 22.9 100.4 251.20 219.90 278.9 45.70 21.53 0.22 3.13 5.98 7.43 10.42
I 23.32 1.07 0.34 9.50101.7 13.10 96.97 79.32 23.08 101.59 0.23 1.72 2.56 9.45 16.28
Il 23.47 1.31 0.55 14.2 137.1 58.70 94.97 315.1 25.96 49.57 0.28 2.01 4.46 16.95 24.10
IV 28.54 1.57 0.84 4.80109.9 23.70 199.90 301.4 56.30 116.24 0.53 4.24 1.56 21.80 38.81
VvV 18.86 0.80 0.16 8.50 70.9 2.17 79.97 28.93 7.92 61.53 0.15 1. 47 0.85 24.71 2.12
VI 19.33 0.97 1.15 19.7 100.3 163.90 234.90 594.9 239.90 76.40 0.61 3.93 3.48 4. 47 8.93
W 25.20 1.26 0.12 2.60156.0 51.64 205.00 408.0 71.30 3.16 0. 70 9.38 20.57 6. 60
“g/kg”, “mg/kg”. 3. 4



3 . 23
3 [6—8]
=40 30~40 20~30 10~20 6~10 <6 10
>2.0 1.5~2.0 1.0~1.5 0.75~1.0 0.5~0.75 <0.5 0.75
>2.2 1.5~2.2 1.0~1.5 0.7~1.0 0.4~0.7 0.4 0.9
=30 20~30 15~20 10~15 5.0~10 5.0 9
>2.0 1.0~2.0 0.50~1.0 0.25~0.50 <0. 25 0.5
=>6.0 4.0~6.0 2.0~4.0 1.0~2.0 <1.0 2
=30 20~30 10~20 5~10 <5 10
=5 3~5 2~3 1~2 <1 2
4 [1.3]
<50.0 50~100 100~200 =200
<5 5~15 15~80 =80 0.5 mol/L NaHCO;
<50 50~100 100~200 =200
<200 200~1 000 1 000~2 000 2 000~3 000 =3 000 1 mol/L. NH;OAc(pH7. 0)
<80 80~150 150~300 300~500 =500
<10 10 12.4~16.1 0.016 mol/L KH,PO,
<<0.5 0.5~1.0
1.9 2~6
0.1~1.5 2~8 0.1 mol/LL HCI
20~100
<2 2~4 5~15 20~50 =70 1 mol/L NH,;OAc(pH7. 0)
2.2 0.196% ~0.292% ,
.7 pH 4. 44~ .
5.71 ( 5 6). . VvV 1.101% ~1.492% ,
m . . AaD
. , (1 m g 7
pH
, (WD .
[10] ., pH
1 4.83
N N I 4.48
s m 4. 83
. (VD v 4.53
, (V) (V) v 444
) ( . VI 5.71
VI 4.62
. ) .
. 6 o
) s pH
N . <4.5
2.3 ( 7) 4.5~5.5
2.3.1 3 . 2.330% om0
6.5~7.5
~3.072% 1.437% ~1.722% , 75

[11]




24 /SOUTH CHINA FRUITS 41

[11]

0.208% ~0. 269 % . 4 11.73~138. 74 mg/kg .1
s VD .
. 2.3.4 12 >
10. 83 ~16. 01 mg/kg 2.091% ~2.399% . ,
22.20~33. 04 mg/kg . i .
40. 62 ~57. 20 mg/kg 0.124%~0. 145% ;
18.17~113. 76 mg/kg . i, ,
0.701%~1.332% .1
o Q') ) s
24.01~47.03 mg/kg . o
t 2.536% ~3.326% . 82. 06
2.3.2 (6 ) NN ~165. 74 mg/kg s s
1.876% ~2.115%.0. 076% ~0. 115% . 1. 04 % ~ .
2.33% . i, 0.192% ~0. 314 % .1
o Q1) ) o
0.915% ~1.413% ., 1/3 5.994~9. 333 mg/kg .
0.19%~0.27% . 2/3 20.81~42. 06 mg/kg ,
, 1/3 . , ; .
R 3.70~8.60 mg/kg  17.19 36. 59 ~ 97. 99 mg/kg ,
~26.10 mg/kg s o o
41.66~94. 56 mg/kg , 1/3 40.18~247.5 mg/kg ,
[Q\'D]
14.71~122. 93 mg/kg s s
. ( 2), ,
26.28~63.02 mg/kg s s
s o ( (DN
2.3.3 8 2.571% ~
2.989% ) ) . 3
0.993%~1.628% . 3.1
0.106% ~0.131% . 1/3 ,
1.11% % ~2.96% . 50% .
0.24% ~0.36% . s )
5.64~18.02 mg/kg . 24.13 . .
~39.01 mg/kg s , B . o
57. 09 ~ 147. 67 mg/kg , 3.2

26.73~81.83 mg/kg s s



7
3 )
1 2.376  0.271  1.710  1.492  0.208  15.64  28.85  54.91  18.17  29.01
il 2,964  0.248  1.688  1.101  0.235  14.31  27.41  48.34  23.00  24.01
il 3.072  0.292  1.722  1.205  0.228  11.94  26.48  57.20  28.88  47.03
v 2.887  0.281  1.656  1.209  0.231  16.01  33.04  54.51 113.76  30.88
Vv 2.330 0.196 1. 437 1. 402 0.269 10. 83 22.20 40. 62 31. 88 24. 31
6 )
1 1.962  0.079  1.127 1.32 0.19 7.91 24.69  45.23  105.03  52.87
il 1.927  0.081  1.063 1. 04 0.19 8. 60 17.19 76,12 25.52  26.28
il 1.876  0.092  0.915 1.15 0.21 3.70 18.93  41.66 14.71  33.76
v 2.052  0.096  1.407 1.30 0.19 5.98 26.10  78.38  122.93  58.89
v 2.066  0.076  1.413 1.76 0.27 6. 47 22.61  94.56 37.35 34,69
VI 2.115  0.115  0.933 2.33 0.27 4,67 25.89  81.90 25.05  63.02
3
1 2.808  0.131  1.260 2.80 0.33 12.55  34.06  77.95  35.00  72.43
1 2.660  0.129 1,411 1.11 0.24 18.02  24.13  103.91  33.84  31.26
il 2.722 0,118 0.993 1.97 0.28 16.70  24.57  57.09  20.71  26.73
v 2.904  0.106  1.628 1.61 0.29 5.64  39.01  92.10 138.74  79.24
v 2.989  0.128  1.035 2.96 0. 36 5.76  25.70 147.67  50.30  81.83
Vi 2.571  0.109  1.162 2.35 0.33 9.58  29.48  75.83  11.73  66.35
az >
T 2.249  0.134  1.108  2.536  0.250  9.333  20.81  165.74  54.74  37.92
1 2.236  0.129  1.271  2.774  0.192  7.012  27.80  98.87  46.75  72.92
il 2.399  0.145  1.332  2.542  0.284  9.153  27.36  123.49  64.14  46.43
I\ 2.350  0.133  1.016  3.326  0.217  7.992  42.06  146.53 247.51  97.99
v 2,091  0.124  0.701  2.953  0.314  5.994 3571  82.06  40.18  36.59
(1] 2.5~3.5 0.12~0.18 1.0~22 2.0~3.8 0.22~0.50 46~16  20~70  50~160 20~150  15~100
NN “9%7( ), mg/kg.
. NN LJl. 2002, 8(4);
390-394
. NN . - ’ ’ -
’ ’ 0l .2009, 38
. (2):1-6
, ) . [5] : C OIsh
,2005
’ ’ ’ [6] . (M.
. . , ,1990,87-111
, i [7] . (M.
,1999.637
’ ’ [8] . [M]. : .
o 1998:62-100
[9] . [J].
.1996,13(2):8-11
[1] . (M. : [10] . [M]. : .1983.1-62
,1997.21-44,254-270 (1) . . L . .
(2] . (M. : +1999; [l .1995(1);6-9
281-317 X : ; : )

(3] , ,



