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Table 1 Classification of nutrient content of citrus leaves in main producing areas of China %
Ny Bz TRk A T 55 b
Mineral nutrient Deficiency Low range Optimum range High range Excess range

AN 18.69 17.20 34.07 11.69 18.35
WP 2.40 10.92 61.76 23.77 1.15
K 12.44 30.88 36.79 14.50 5.40
5 Ca 19.70 34.36 34.47 9.19 2.28
BE Mg 30.18 31.31 33.56 3.55 1.41
i Fe 4.11 3.50 42.86 23.11 26.42
i Mn 5.52 6.93 36.37 51.13 0.06
#il Cu 51.75 20.91 26.38 0.96 0.00
B 7Zn 10.56 10.22 35.97 9.43 33.82
mB 9.83 22.68 58.35 8.93 0.21
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Table 2 Classification of soil available nutrients, pH and organic matter in citrus orchards in
main producing areas of China %
AT Lk ez I = i
Soil properties Extreme deficiency Deficiency Optimum range High range Excess range
AHHLFOM 6.47 10.08 32.07 42.05 9.33
HELA Avail N 16.51 43.29 35.77 4.43 0
L Avail-P 19.82 19.95 39.48 20.74 0
T Avail K 12.75 24.03 35.14 28.08 0
3445 Excha-Ca 16.55 40.96 16.51 6.91 19.07
LB Excha-Mg 49.89 15.21 14.58 5.91 14.40
AR Avail-Fe 5.37 17.59 7.98 27.38 41.68
B3 Avail-Mn 6.35 10.58 35.55 29.30 18.23
AR Avail-Cu 11.45 11.18 16.63 18.21 42.54
HHEE Avail-Zn 7.83 14.89 51.42 17.09 8.77
HER Avail-B 0 81.02 18.98 0 0
JH iR (<4.8) R 71 (4.8~5.4) ik (5.5~6.5) TS F(6.5~8.5) T (=>8.5)
49.08 22.85 13.07 14.70 0.29
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Table 3 Factors of soil fertility deficiency of citrus orchards in main producing areas of China %
. . . e bon N N N N N N HHL
X d AL Soil B OEEC U iR et AR AR AR AR AR AR pH< #
Il
Producing area properties AN BP MK 5Ca Mg #Fe #HMn #HICu %Zn WIB 4#HMo 4.8 (')}1;/[
. fi ik Low range 20.7 38.6 27.0 223 31.7 344 129 0.0 36.7  100.0 — 409 425
Pa)1 Sichuan o
iy High range 23.0 478 411 60.4 64.5 61.2 0.0 82.8  23.0 0.0 — — -
. ik Low range 80.6 50.5 454 9.4 25.2 27.1 484  28.0 46.9 85.8 — 8.7 67.6
T K Chongging o
{5 High range 3.3 4.0 19.0 57.8 38.0 57.1  30.6  44.5 6.0 0.1 — — —
, A i Low range  68.8 423 427 401 294 170 109 202 426 737 288 103 478
14t Hubei .
{1 High range 2.6 10.1 194 29.1 27.6 55.0 55.3  40.1 3.8 19.3 19.6 — —
f ik Low range 474 438 420 36.6 50.2 4.1 4.9 27.2 16.4 87.0 14.6 338 136
15155 Hunan o
{7 High range 10.8  22.7 225 16.3 5.6 749 541 445 112 0.0 1.9 — -
. . . fi ik Low range 38.6 50.1 38.8 888 70.9 199 153 309 276 63.5 68.4 38.0 72.1
VLVY Jiangxi o
fhi = High range 21.8  29.0 34.6 24 6.5 549 248 50.1  29.6 10.7 8.7 — —
- . fifi Low range  30.7 156 21.2 663 697 14 120 41 80 632 — 438 200
WL Zhejiang o
{5 High range 195 624  36.3 13.1 14.7 93.0 52.2 67.7 353 10.6 — — —
s Fui fiff Low range  35.9 246 342 847 778 100 363 226 334 849 685 789 8.1
i Fujian L
" ! {7 High range 23.7  63.2 33.7 1.6 5.5 53.8 40.3  32.0 28.6 2.8 0.0 — —
. f i Low range 57.0 13.0 46.3 78.2 96.1 0.0 20.9 15.1 30.0 63.9 0.0 64.2 42.3
J7# Guangdong o
{7 High range 9.5 57.2  24.0 6.2 0.6 79.1  30.0 639 14.1 6.0 27.3 — —
. fi ik Low range 36.8 243 46.0 434 82.2 10.1 16.7 647  67.6 84.8 — 441 228
J74 Guangxi o
fhi = High range 7.2 23.8 273 29.7 3.9 56.8 443 123 13.2 2.0 — — —
. fifl Low range ~ 78.2 31.7 59 228 356 248 20 30 119 663  — 50 287
<B4 Yunnan o
{5 High range 1.0 18.8 64.4 51.5 33.7 446 564 832 307 5.9 — — —

TE R PR RAIR T 2 A 230k A/ L 7 s AR AR R ST PSS TR 2 /i ik LU (T 3R B2/ i AR o5 L2 )3t
SIOCRBZ /A AOREAEL, 25 SCHR TP OT R B2 /e ik BREAEC FIRERR LATAT SCRRA SREA RS — "8 SCHR R HRGE AR G A . Note: The

data in the table are all obtained from the published literature.low/high ratio calculation method: According to the number of samples of element

deficiency/excess in each literature, the number of element deficiency/excess in each literature is divided by the total number of samples in all lit-

erature.” — " indicates that therelevant datas were not reported in cited literature.
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Cu 6.4 11 Zn 8.4, H It it B A A7 el 5 3= 2 1y -+ 458 il
Z"HF A N.B.OM Mg, iX 5 Hf 4 [ £ 8 A8 7« Sl
Z7HTF WSOk AT e R A — 3 (R 3) s A Fe.
Mn.Cu.Znid T8 # , H AN AR OCE 748
10/ 560 3 R A7 1] = AT g 48 AR 2 45 - 4 (L P G 2
E R WAL PR A JL 2 25 6 1R 50 0 6 L B v
Ik [ AR 2% X0 3k 8 T80 e A L O g A 2 1
3 18 VTP R Ak 2 A i B 20 | T PR = e g IX it
P 5 G 1A B0 I A IR P A 25 A B s 38
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A7 el 3B E ) 256V A (R, B O 5 1 Al iz L=
BRI JE R o PRt 3R A A e SR T 4 R AR (]
F iR B 22 AR K, 45 7™ DX R AR [l 1= S 18 g B A8 A
V) P18 P bR 50 2 S AR R, 0 B R A AR R R
NHEHE,
32 KREHBEASHIREEIR

Shy g %ot T AH A7 [l 4 AR S IR B 1 AR A £ A
B3 T AE DR L X 4 [ A A el it PES 1) o 8 £ ) 25
SLIZVRN T [ M AR Bl L A B = R 4 40 BT 4 R
(F23), FRATIHRE 7 F M A7 el T P o ot 185 0 1 2 2
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Table 4 Ecological region division in citrus orchard of China

HBIIX TIX NPK ENPK S & 3] i S AC it 4" AT
Ecological region division Producing area : Soil type Deficient factors Excessive factors
L IR R
1514t Hubei 24.1 9.68  Red soil,yellow soil,  N.B.Zn,OM Fe.Mn
EBRFX yellow brown soil
Ecological conservation JII Sichuan 439 045 %1+ Purple soil Zn.B Ca.Mg.Fe.Cu
K Chongging 45.1 9.52 {0+ Purple soil N.B.Zn Ca.Fe.Cu
, 2148 soil, P
AR 1R Hunan 312 11.00 yleui’fw/;fﬁ Redsoil, =\ p Mg B Acid.OM Fe.Mn.Cu
Ecological maintenance . ) o ) . L
VLVY Jiangxi 43.4 15.20  £14 Red soil P.Ca.Mg.B Mo & Acid.OM Fe.Cu
7 Fujian 71.3 25.90  £I3 Red soil Ca Mg .B.Mo, i Acid P .Fe .Mn.Cu
- . . 215 IRELIE S
SR APIX J*P8 Guangxi 52.1 2650 I IREIERed Mg .Zn B . Acid Fe.Mn
. . soil, lateritic red soil
Ecological protection
ST HE 415
2 Yunnan — — Tjg'l% L Latosol, N.Mg.B K.Fe.Mn.Cu
red soil
LTHE RO
P4 Guangdong 415 10.8 ;ifé]‘i r'iffffdcfoﬂ N.K.Ca.Mg.B.fiAcid.OM P .Fe.Cu
e AR e L e
Ecological preservation . B i, @j j:.‘éi@fmi L
Wil Zhejiang 26.9 4.84  Redsoil, tidal soil, Ca.Mg.B .2 Acid P.Fe .Mn.Cu

coastal salt soil

1 Note: NPK, i 5 52 19 Z #5112 NPK Application amount per ton fruit(kg/t) ; ENPK,, U8 8 i 11t i ] £ Excessive NPK applica-
tion amount (10* t) ; “ — " FRARIEITHE AL 84 “ — 7 indicates that the relevant datas were not collected in cited literature.

X B R A U R K A A % 4 NPK 238 .
IH 55 R L, EE A DR R R AT ML I R A A
SRR AN i

TORAESRIR KGR ALE , TS O A
JUTVG I e £ HE 45 T 3y b AR A R X, AT RHH
R B RSN TR LN NPK sk |
FU A R - bt B R K AT HILIE I R A E W RS AT
AR AR

SRS R A, AR AR PR
Koz 2T 48 AR AT S Ay A X,
PR ARG AE TR X, IRkt 2ot et 7™ 8, B AR AR A
Be, BEZL s NPK s 8 e 15, SCEinsg A +
MR RERR " A Z A A DR R AR IS i

DU A 25 X 3 SRS v | B 5 SR W ) AR AL
5 e e 1 Tl P b 1R G AN Y [ W S
AL BT A ST, WEZE R NPRKOR 08 = L 14
Pl B RS v A A R A I b T,
o B e A i PR DR

S A A PR R AE T B T X B AR
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Ecological region division of soil based supplementary fertilization
and decrement fertilization in China citrus orchards
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Abstract  Soil nutrients are always the most direct and main source of nutrients for citrus trees. The
level of soil nutrient content directly determines the nutrient accumulation and storage of trees, which is the
basis of tree nutrition. The lack of soil nutrients will inevitably lead to the lack of tree nutrients. This article
summarizes the relationship between leaf analysis and soil analysis in citrus orchards to diagnose nutrient
status, soil and its fertility "deficiency" factors in Chinese citrus orchards. It is defined that the deficiency of
calcium, magnesium, boron and zinc in citrus, soil acidification and excess of phosphorus, iron, manga-
nese and copper are the prominent problems of tree nutrition in Chinese citrus orchards. The joint diagnosis
of nutrient status in citrus orchards by leaf-soil analysis, as well as the ecological region division of soil
based supplementary fertilization and decrement fertilization in Chinese citrus orchards were proposed. It
will be of great significance to guide the fertilization and production of citrus with low-carbon and green and
high efficiency in China..

Keywords citrus; soil nutrient; soil analysis; leaf analysis; soil fertility; deficiency factors; soil
based supplementary fertilization ; decrement fertilization ; ecological region division
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