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Table 1  Average contents of soil nutrients at different soil layers in the Three Gorge Region

TCEEAS +Z (ecm) KEgtE (gkg) Wit E (mg/kg)
N P K Ca Mg Zn Mn Cu Fe

e 0~20 0.98 0.56 11.84 17.63 0.69 87.27 773.4 32.13 38.20*
20 ~ 40 0.68 0.20 8.34 11.26 0.24 79.21 692.16 28.25 36.90*

SR 0.80 0.40 10.10 14.40 0.50 83.24 732.78 30.19 37.60*

AR 0~20 0.091 0.37 0.39 1.86 0.13 2.86 61 1.08 57.76
20 ~ 40 0.059 0.07 0.08 2.57 0.13 2.12 59.12 1.22 47.42

SFHME 0.075 0.22 0.235 2.20 0.13 2.49 60.06 115 52.59
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Table 2 Classification standards of soil nutrients

T3 Rz el [,53 & [k
4N (g/kg) <02 02~08 08-~10 >1.0
4P (ghkg) <02 02~08 08-~10 >1.0
4K (g/kg) <108 108~20 20~25 >25

%% Cu (mglkg) <03 03~05 05-~10 10-~20
1% Fe (mglkg) <5 5-~10 10~ 20 20-~50
H3 Zn (mglkg) <05 05~1.0 1.0~50 50~10
H3% Mn (mg/kg) <2 2~5 5~20 20~ 50
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Fig. 1 Nutrient content in different navel oranges
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Table 3  Absorption coefficients of elements in the navel orange plants

WE KETTH T #
N P K Ca Mg Zn Mn Cu Fe

RN 13.125 2.105 0.673 0.681 1.489 0.228 0.497 0.191 0.015
F 9.875 1.579 0.366 1.146 1.277 0.066 0.013 0.088 0.002
ot 48.625 5.000 1.485 1.306 4.894 0.194 0.035 0.130 0.003
—AEmH 38.875 4,737 1.287 2.014 3.830 0.135 0.110 0.090 0.003
AR 38.375 3.684 1.287 2.028 3.191 0.106 0.081 0.080 0.004
1t 19.625 10.263 1.911 0.361 4.043 0.329 0.037 0.333 0.018
T 21.125 3.947 1.218 0.306 2.766 0.162 0.012 0.108 0.002
R 10.875 2.368 0.723 0.354 1.277 0.074 0.011 0.089 0.002
FHE 25.063 4210 1.119 1.025 2.846 0.162 0.100 0.139 0.006
bR 14.845 2,742 0.5 0.718 1.388 0.088 1.645 0.087 0.007

R4 FETRRERETENNE TRFIEFHE

Table 4 Translocation characteristics of macroelements and microelements in different organ of navel oranges

M Ko # [LES
N P K Ca Mg Zn Mn Cu Fe
TR 0.75 0.75 0.54 1.69 0.85 0.29 0.03 0.46 0.16
LR 0.83 1.12 1.08 0.52 0.85 0.32 0.02 0.47 0.10
1R 1.49 4.76 2.86 0.53 2.70 1.45 0.07 1.75 1.20
H-/HR 2.94 2.00 1.91 2.97 2.29 0.53 0.19 0.44 0.22
T 3.91 2.67 3.51 1.76 2.67 1.82 7.23 0.96 1.35
s 3.55 1.78 1.78 5.71 2.67 1.64 8.71 0.95 2.17
/1% 1.97 0.41 0.67 5.60 0.84 0.37 2.60 0.25 0.18
11T 1.99 6.50 5.22 0.32 3.17 4.96 2.78 3.77 7.54
IR 1.80 4.33 2.64 1.02 3.17 4.46 3.35 3.74 12.13

AT R R R, (E AR L, Fis RSN T 1,
R T RAEM A B 4R, 1) _EAR RIS AR TAE A,
FEM g E . MERIW T . MR, X Zn, Cu,
Fe ¥z R AR T 1, UiWIIX 4 Ml c = AE el s
.

TR0 MR Pl - A NS R P B KR AT
TS N Py K SR 2ZERRR, P EIcR
PN IR O R R SRR, M
HABZ . B b KR, HEkEka %
8 IR IR AR SLAE B ), PR, R X [
AR ISP PR it — i3 A AUIE i i, 5%
JEA3gE, $Em N P FRorarm, [l IR I A A 2 5
K, @AM NG Py K IR, $EmaR b s

JERE KR TCER . TR O R AR RS S A ) R

AR AEYIERAC AT, KEJCE . MEIURAE
IR A B R 0 G 5 b e 3 SUE R S A R
FAHSFEA—E, BT SEX 3 FOTHEM EEAEHI
o SR, iy B ROV KEITRSME
TCRBON RN, MM T RIS EIRITR I

EE i ECp
S

[1]1 20, ke, gdm g s s g5 AE K 5 B it R s . DY
JI| LR, 1996, 24(4): 3-4

[2] SRR, FEHE ST R A, PO SRR, 1996, 24(2): 35—
36

[81  AfdIR, PRENER, fT3EE. TVEEDR A SRR PR ThIE
HIFE, 1995, 24(4): 14-16

[4]  FICW, WIAKOR, BREDT. BrREsm b A, ey
JHY, 1996, 25(2): 28



604 + 1% 43 %

[5]1 Wk EmEFEARRERS S RN BARRE . TEETT [18] Mk, #oot, SRR WA X BRI ) 5 ks

JH, 1997, 26(3): 20-21 IREEE. dbnt: ARIK L H R, 2007: 191-212
[61 FEGE, EAYL BERE. BRI 0 RS RIS AR bR [14] EBPUE, HEALE, B, EIhW, MR SRR X R 1
5. WA RPN, 1997, 26(2): 1-6 HeFRgr . MR ARRAE S5 I B SR — DARRIE Bk L 2
(71 24k, Z206f6, SRB. LRI FITEN M K8 FRR I Syl 1-HE, 2008, 40(4): 602-607
PRI, IR A bR A 274, 1999, 25(1): 36-39 [15] Edndh. s A2 ik, At T E ARV RH R,
[8] RAEE, HALH. VUJIJE 5 R B 5 g o A 3 A £ 2000: 205-226
TCHR M ATRHEWIIT. AR T 22 e 2% 4, 2002, 29(3): 346-349 [16] #A, PWIN, MIRUR, BReTHE SRR S R
[0 Wk, 25, N4, XKEW, BR, &R BT5E AR AORHIE: RIEFE SO, M2 S A DR, 2007, 23(6):
METLHR T ESAMRAE. L&, 2005, 25(1): 31-36 58-64
[10] VE#RSL, 4R9, XS4, BN, BRAKAR, BB, =50, [17] IRBHER, SR, 0. KBS A AL Ly
FAR SR BT R F R ML A - U AR AIE . v A b o 3R, IR A BRRSEI. LHEAR, 2002, 39(1): 89-96
2009, 27(5): 704-710 [18] &g, BRp7, Lwte. WAL AT R IE TR A oL, M
[11] Taylor BK, Dimsey RT. Rootstock and scion effects on the leaf Y 55 LR 224, 2002, 8(4): 390-394
nutrient composition of citrus. Aust. J. Exp. Agric., 1993, 33: [19] REREEH. = B AR S5 MR RO Ml TR 1 S G 9E. = i bR,
363-371 1994, 13(2): 122-132
[12] Storey R, Treeby MT. Seasonal changes in nutrient concen- [20] mh3e, ZEREME. BARTE 7 A AR KE IR0 R A IR E ST
trations of navel orange fruit. Scientia Horticulturae, 2000, 84: 24114, 2006, 13(1): 119-127
62-67

Agro-geochemistry Study on Nutrient Elements in Frost Navel Orange in The Three Gorges Region

LIU Guo-hua® ?, YANG Lin-zhang?, XIA Li-zhong?, LI Yun-dong?, MA Li?

(1 Nanjing Forestry University, Nanjing 210037, China; 2 Institute of Soil Sicence, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: Under the field condition, the distribution and abundance of the nutrient (N, P, K, Ca, Mg, Zn, Mn,Cu, Fe) in the citrus and the
agro-chemistry of the nutrient elements were analyzed in the present study. The results showed that Ca and K had the maximal contents in the trunk
and flower respectively. The distribution of macroelement in the root and leaf was similar. The macroelement in the plant parts which was uptaked
strongly was consistent with that in the surface soils. The microelement of Zn, Mn and Cu was uptaked moderately, while the uptake of Fe was very
weak. The nutrients were controlled strictly by the background contents of the soil. The amounts of elements in the leaf, flower and root were
significantly higher than in the other parts of navel organs, while the trunk and fruit was relatively lower. In the test area, the contents of N and P were

deficient but K was rich, so the ratio of N and P should be adjusted in order to improve the supply of N and P by the soil.

Key words: Three Gorge Region, Navel orange, Nutrients, Agricultural geochemistry



