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AT 5 B T R 3 SRR T A AR A SR 1 338 ot
IR AR SR BT SCER Y) 2016 47K FE H 1)1 56 21
Pi. AE 282 ANIKFE LI A AT R B B R R AR 1 AL
1, HAANEmEEERIET NS (2 o 15k
R RKFE L, RFEREEAHEZ 0~20 cme AW FLLRE
ZE T KFEMEX IR (R, K=/A. KILHHE. HE.
Hr) | PRSI (B R, D
TEPIRA (RFRE. WER. KRE-HMED e
FBA (AREE . AE-AHLAED o IR (5
A, W) &%, FERXEWEREFARM. &R
ROPHRESIRE . BHE BREG S BT DL S IE A5 254 4
MR A A AR S, BRI/ X T FUAPE 334 m? LA
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Table 1 Monitoring site layout and data collection of paddy soils

X 45

RAEHHE i Sample size

Arca 0 Province ey g MR A

A

R R BREE B BRH

Exchangeable Ca Exchangeable Mg Available S Available Fe Available Mn Available Cu Available Zi Available B Available Mo

5 RIEIT 4 3 3 4 3 3 4 4 4
N ﬁg&as . LN 4 5 5 4 4 5 5 5 5
U 5 4 5 7 7 7 7 4 5
TF 8 8 11 32 31 30 30 30 19
{ezm_ 2R 29 29 29 29 29 29 29 29 29
Yangtze River o
Delta b 2 2 2 2 2 1 2 2 2
RN 3 3 3 5 5 4 4 5
KT o ik 16 17 17 17 16 16 17 17 12
Middle of the baniil 38 39 39 39 39 38 39 37 0
Yangtze River il 31 36 36 36 36 36 35 36 34
pa)i 22 22 22 23 23 21 22 23 23
P G 6 7 7 7 7 7 7 7
Southwest of
China SEM 1 2 2 2 2 1 1
L] 2 3 3 3 3 2 3 0
Py 11 11 11 11 11 11 11 11 0
e I 5 11 11 11 11 11 11 11 0
South of China =% 30 28 31 32 32 31 27 32 0
bis3ec) 15 15 14 15 14 15 9 15 15
4t Total 232 245 251 279 275 269 262 273 159

1.2 HRRESMASH

A M T A ST e SRR I 10 4 4 [ Bt
TIHE SRV BORIREET, O 7R A] et G it iE
PR EIREN, gt EREEGRJA 11 A )T
HURE . SRAHEHUT e LA s foa s s s,
1.3 KELAVEH. METREENR

TR MEEFRTR BRI HBA G
fobnde, —J7mEm T AR LE, ARBRED, H
(7] 00 E B FT S W R SR K SRR s L 2 B BB AN 5
Oy T R REE IR TR LR AR
SEFEHE, HBE AL . A ST
SRR 1S 200, R 2 i [ 9 A A T FU 4 SR
I B s bt Y, e KR LA ST EE R

HIEM RS (E2 E 3 .
R2 KEEXBEHESHEEFRTEIEM

Table 2 Evaluation of available medium nutrient elements

in paddy soils
g Jii 4273 51 Content/( mg-kg™)
Levels ST AR AR
Exchangeable Ca  Exchangeable Mg  Available S
BkZ Lack <400 <50 <16
rh2% Medium 400~1000 50~120 16~25
F& Rich >1000 >120 >25
Il 5+ Critical value 400 50 16
2% ik References [19] [19] [19]
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Table 3 Evaluation indexes of available micronutrient elements in paddy soils

JF & 43 Content/( mg-kg™)

7
i&?{s A 3k A3 A X Wk A 3 AR
Available Fe Available Mn Available Cu Available Zn Available B Available Mo
A& Extremely low <2.50 <5.00 <1.00 <1.00 <0.25 <0.10
1 Low >2.50~4.50 >5.00~10.00 >1.00~2.00 >1.00~1.50 >0.25~0.50 >0.10~0.15
145 Medium >4.50~10.00 >10.00~20.00 >2.00~4.00 >1.50~3.00 >0.50~1.00 >0.15~0.20
% High >10.00~20.00 >20.00~30.00 >4.00~6.00 >3.00~5.00 >1.00~2.00 >0.20~0.30
M5 Extremely high >20.00 >30.00 >6.00 >5.00 >2.00 >0.30
IIfi FH1E Critical value 4.5 10 2 1.5 0.5 0.15
%7 Y Hk References [10] [10] [20] [20] [15] [15,20]

1.4 HELE

iz ] Excel 2016 AT AP 558, 3% pH H 5 A
[ RS IR0 R Z R ¢ 2R F 2 Ve |1 3 7 FR AT
& &M SPSS 19.0 #.[K & 73T Duncan y£%} 3%
TS TR U R AR AT B RIS .

2 HREHA

2.1 BRIEPFEEFTEXETH

FERIE. K=, KIDHE. 7R AR R H XK
FE LA B A S B ANR 4 B, PURGHLIXOKAE - P58
WA & e, HUCAHRIE. K= KIDRliEnX,
DAAERG HL X AZ e B i i S/ KB A RS+ &=
ERICEIMbRUE (R 2) , RICAKIT A X K FE 1
TN S B TS MEEKFE, L=, HhE
B AT H A i KT 5.5 F 7.2 £ K AT
ML IX R A LR E K N E, A, IR
=, FoA 325 AP b il R AR KPR 2.1 #1137 A
EFHLIX IS A AR K v, HIREE, &
WEh=Z, HAdEKF & a2 8 M=K PH 1.4
5.4 4%, AT, A E KRG A8 e AT & B A b T rh 4%
MEZKTE, HbRIb. K=/ KITPiEmteEhX
ULEEKTAE, ErgbX PLR2EK T a3,

HEARE LR REES RO AEIN AL ME. B
) 25 FRAR AL a3 (R 4) o FRAMX AT HbEsE & B
P EMER AR X 5 41.83%~345.88% (P<0.05) .
ZE KB EAIGE R REFR ORI (2, &b
W XOKFE AR B S BT EEAE; K=/A. K
L H i FA G R b X K R B 28 B MR B 38 DA & KA 3,
Hkhs, Fahz, HaEEKCPG aE &K
SR 3.0 15 F 5.4 f%; AERGHLIX KRG A2 et B ) BAH
HKPRNE, HREBZMEE KT, HihpZKr Gt
Sy AR AR Z K 1.9 A1 1.7 f%5. AT, S EDKRE
TR MBS B L X A TR R R E KT, Ho
b, K=, KR X 2 LA & KPR E,
M4 X LBk = F iR &K =

4 wTH1, AL, KIDHE DU R LXK A Ak
mMEeRLEEER. HEZERTHMMX, FHEREK
=MAAER X 2 B 95.93%~149.11%F1 78.68%~
127.18% (P<0.05) . ZHE KB LHAYEHEEFRICEIT
MrbrdE (K 2) , RACHLIX KRG T 200 LA & AKF i bl

Wi, HUGRERZ, PEEKE SRR, o E K
FEBRZ AR 2.0 F108.0 755 K = MHbIX H 3G 4%
Ak = N E, HRFEEKF, FRPEKE, Hrsk
ZKP T Ly R A AR A KO 1.3 A0 1T s KAT
AT PG R B IX A B KON, il e s = A A K
T 4.2~9.4 F1 83~8.4 5 HHHL KA 1A R LA
FEMBLZ AT, HAFE ARG ol sz fd 4
KPR 11 AT 3.3 A e T, AP KRR A 2 AR L
KL r s X B A FE AP AL, K=EMUG=
N, TR LGk = A= 5 K T
*4 ERRIBEFUSHEREREESE
Table 4 Content of soil available medium nutrient elements in
each rice planting area

FHE RRE FLE
Average  Coefficient Proportion of each level/%

5 lues  of variation e -
[(mgkgh , VAU, =z & EE
(mgkg™) 1% Lack Medium Rich

TR X

Element Region

Ranges

4480~ 20134+

At 3705 95020 472 0 154 846
- K= 2563{;%; izggﬁt 702 48 310 642
KD s 0w
N i 278;‘3'1; ég(;ggat 805 97 193 710
i o0 W 495 98 :5 377
#dt 13830; ‘}g?‘g 478 0 0 100
- K=H 27‘:;2; g?;gi 737119 214 667
Exﬁﬁg Jf;g,; WO DN w6 ss 30 56
wobie e g 1553'; Zl?gét 567 59 147 794
Hps 1225(2)5 2‘1‘% 595 277 417 246
#ik ?85;0 2‘;@: 918 308 77 615
K=A 68'3; é?zi 786 422 244 334
Ahrpes
Aﬁegsljfg;e Ef:;? ?'34;0 ;égj 499 98 87 815
g 1'990: 2;'_}; 716 88 176 736
i€ 47';; ﬁjﬁ 725 418 134 448

I ARMNSFRFRZEREE (P<0.05) ; TR.
Note: Different lowercases indicate significantly different (P<0.05); The same below.
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2.2 BERIEMEEFTEXETK

RE R, K=/, KIThds. 79 MAErg X K
BEMEINRSEWR 5 P, HEREHXKRE LA 808k
R, FHERELAMHX S 69%~171% (P<0.05) ,
HUONEK =M, KT X KRS - B R & &
A%, 5K = AHLDCOM bR 3 BER 38% (P<0.05) (K 5) .
ZHIKFE LA RESMEE F R ME (R 3D, Rk,
78 R AN L XK ARG A R A I A TR K K
AR i XA R DR R K N . AT, H
FEl 7K 8 A R0k B B AN ) AU AL TR AN S5 KT 48,
BART m Ak m K, Bk E A E.

K =AM KOKB GRS S R, FRME
BAEKIT X 5 91.40%~101.12% (P<0.05) , PiEg
AMAICHX I AE S ®ES (RS - FKELE
MEMEEFTCRIEMARAE (£ 3) , RIBBXERES
B AR SRR N T, ATE S 78.6%, 1)
MRAVR AT At 5 R 21.4%; K = fHb X Al s 7K 7
HON 76.1%, 70l AR R S K 12,7 F1 4.3 %,
AR KV PIm AR R R IX S DA 5 = Al
W AP KT RNE, BiF A SRR 73.6% 94.2%A
73.6%, WARFRAKFE 1 358 26.4%. 5.8%FH
26.4%. K, HFEKRE LA SE S RUPSE. SR
NE.

At K= KIDAE. Srg X (a KR A 2%
MEELEEER, FHEBAMMIX G 35.60%~
57.89% (P<0.05) (£ 5) . ZEKBEEIEHEE
TCRIH AR (R 3) , Kb, K=, KL
XA 2 & E LR SRR E, A 46.7%~
54.7%, HURZ SR EKEE T A EA 12.5%~43.3%,
FRCAARFE A BT b EEA 7.8%~34.4%; R HE X
IKAE A R A B DA KT S B, A AR IR
K. m AR EKFH 2350 1.6 1.6 F11.9 ff5. £, |
7K A8 A2 & Em B D SN

rf AN [ X oK fg o e S B R 5 B,
AT Ji A0 A R L (X KRS P 4 R & B A R,
R, K=, PR XA, KT X 5 E 5
i 45.50%~99.87% (P<0.05) , HEEHX 5 ER
78.38%~145.05% (P<0.05) (£ 5) . 3FHKBELEEU
SHMEEFICRITMME (K 3) , RILMWXBEREESE
DAIBRARAFIR A s KV H i LR KE A 3, 2 3
AR K. SR EZKER 3.4 2.1, 2.1 1 5.4 f%;
HERE HL X KRG A 850k & & LR S A R /K 5 B e
B 41.4%, HUCHRE S IARFMKAKT, HA iR A
A G AT 104%. KB, FEKE-AREES &,
ZRAL DR AU A TR B = A 32, KT A s DU RN AR 25
AR, WA, mACE R

M 5 AIEH, RACHX KRG A 20 & e,
ST I HAB A X R 55.21%~170.98% (P<0.05) , KT
i A R X KRS A S B RK, 5R=MX
L, 73 BIBRAR 33.23%F0 42.72% (P<0.05) . Z% /K
THEPGEEEFICRIHNIRE (R 3, RILHX R

x5 ERXIEAVUSHETZSE
Table 5 Contents of soil available micronutrient nutrient elements
in each rice planting area

B
5iG FlE AR &% Proportion of each level/%
Tt X 5§, i =
TR KX 'Jc Ranges/ Average Coefﬁmf:nt A g =
Element Region .y values  of variation i = _
(mg-kg™") . o Extre Med- ™ Extre:
Amg-kg™) 1% mely Low . High mely
low um high
Kl 2 Pl 8 0 0 0 0 100
P —~
o pep e300 15 0 15 970
CLC I ‘ '
. KL 49~ 1059+
Ava;leable B 3120 79 0c 74.6 0 0 1.1 22 967
i 232333 WE s 0 0 0 0 10

gy 299~ 2869+
h 7480  1784a

279+

622 0 0 0 0 100

b 14~715 20.6ab 739 7.1 143 214 286 286
K= 68~ 444+
e % Vso 279 629 0 60 179 179 582
i,
Availble NI o g 2 a0 110 154 297 176 263
i 163b
7R 2.8~8838 237633; 753 29 29 371 143 428
] (1)'936; g'g: 127.7 88 17.6 294 103 339
b 0'672; igﬁj 451 67 133 467 200 133
K= 103~ 351+
- W 7 lds P9 0 125 547 266 62
R KT —
Available oL 1.00 A% 40 11 67 489 32 111
Cu i 8.93 1.68a
g 0'582; ﬁzﬁ 454 63 281 531 125 0
<] 01'390; zg?; 57.6 15 221 353 221 190
Ak 0413; 1‘39; 77.0 375 375 125 125 0
K= 044~ 160k
% aos osy 512 277 246 400 770
BREE
Available NI 044~ 2425 G0 06 407 198 76
Ja Rl 633 145
iz 0'3‘%; i‘g?i 605 313 219 343 125 0
it 0'572(: %Zﬁ 408 52 52 414 414 68
4k O'logr g%j 74.9 308 7.7 462 153 0
L
=006~ 043+
» W 120 oo 97 303 349 318 30 0
gl .
. KT 001~ 029+
Availabl -
Va]laa e it 0.80 0.16¢ 56.6 433 489 7.8 0.0 0
i 0'012; 8'1346; 403 200 686 114 00 0
EE Og)é; g‘g‘; 1042 667 116 217 00 0
%k 0612; g%gﬁ 632 286 0 71 286 357
K= 004~ 014+
” W oae ood 28 208396 321 75 0
B
Available L 0.03 0.11+ 503 500 326 65 109 0
Mo W 027 0.06c
g 03);; g‘(l);t 502 226 194 355 194 3.1
1 0-102; 875?; 733 67 267 00 00 666
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W2 B DA K b bt Bl IR = KF
) 1.5+ 6.0 f13.0 fi5, ThmKF, HAWRCAEKTA
TR 38.5%; K= KILHE. P AE R X 1
PARRARANMIC AT di b e, BN 65.2%~92.2%, ik
K, HAR KT s, R AR R O X TE = AR
FEACE, K= X e E K. R, FEAKE S
RO ARG, Hh K=/, KL, v
AR B L Z N E .

ST Hh X KRG A AU & s P E R S A
X 156.10%~557.14% (P<0.05) , ZHAbHIX & &)F
W, K = KRIRE. Pr X B S R 72.22%~
154.10% (P<0.05) (F 5) . ZH KB EEUEME
BRI EIEM AR (£ 3) , KA ASH S B UK
EACE s, B ARG . SRS KR 1.2,
5.0 Al 1.2 £i%, KARAKF; KT e X BAARAR AMIE /K
FRE, HiFHEEN 82.6%, &M E KN 7.6~
8.1 fis 1 Rg Hh X KRG A R & & LA S KCF i T i
B A RERAG . AR m AR KR 1.6 1.8 1.8
AT £, HAREAEATES G A 42.0%; £
A 1 X KRS A 50 B AR = KT o b, 43 i) g2
AR A1 9.9 A1 2.5 %, 2R m K. £,
RACAEET H X KR LA RGEUEE N E, K=,
KL g ¥ LAk =
2.3 THEPHESHHEEFRTENHEEXR

M6 ATLLE, T3 pH S, MEERTRZ
B3 F IR I B 2 3 AR G R oy, 558 M 4
B AR B PR R EEBEE EAHKRR, MHXR
B BN 0420 0264 0.17. 0.14 F10.13; L3 pH 54
OB, Bk HHL . BRI B B ARG R,
A A2 H0 5 8-0.40. -0.25. —0.17. —0.17 A1-0.14.

IKFE AT e A 5B A ARk (A AH B 2 4% 3 OF
FRKR, ARG 8. B2 M 2R EMEx
Ry BN SASHEEE AR AR 18] R B
HR R EA R R, AR EA 8. A 8565

B2 18] 73 AR B R 2 IR OROC R A 5 A 2%
i ACHRPEBE S AT AL AT O 5 AT R 2 18] 5 ) AR B
HR AR R

AN 5L H, TSR SRR,
AT R AT Rk BR8] 3 i R DL AR B 2 A R &R
S SERTTIE SR C AT E iV TP

3 it it

3.1 KELBHEH. HELRSERESHHHE

AWFFAEREH], KA SIS R 2P B LR,
H P AR IR R Ay, v E DAL sos,
ROy K =4, vi. B8, KIChiEh TrurmEmEsE e
], H5varMEmi g mzm. b RuscHhrte:
EEEAUE AR R, XA T
B, bR, BUFEAR, ERER. Mg, Kk
e, HIEPRETESR SR, SRR, Mk,
FRRIEA . O, L3Eha g2, KR T
ALHAERG S BN 2B R SR . ARAE. KEIEL KT
Rz XA, T IERSZ AR A, iR
BERAEARAFEE B T KRE E A ES & PP
FIHLDORRE H DLV O T, HOAH T8 SRS L ¢
Whea KAL), BRIRES & B, FEUKRE A S
BEETHAMN . REKRE A B L S
ARG, HXEEZRE, g
RS BRI, KILHPilE. Wrm T R=M.
ARG EEUER R RIb. K=M. 0. K
ik, BR=fm TR FHARE S =
AR K= fm TR, HARIL, S b
XBILRFEER: TYAERMEEUER. R, K=
p3 I S N e ot TR E O L P Ul e S 5 ey N
SARSAT L LSRR A 2 il DR R IR [R R 4 R
MK 6 WA FH, KFEAMER. #. HEES pH EHE
LR R 25 SO ORSC &R, AT L3 pH(E RS2 Tl o3
ARNER L ERRZ .

*o6 TEpHESH. MEEFRTESEMNHEXRL

Table 6 Correlation coefficient between soil pH value and available medium or micronutrient nutrient elements

pH fH AR

Fa bR Index

Ak R

R Rk R B B AR

pH value Exchangeable Ca Exchangeable Mg Available S Available Si Available Fe Available Mn Available Cu Available Zn Available B

A P45 Exchangeable Ca  0.42"

A ¥4 Exchangeable Mg 026" 0.42"

A %R Available S 0.13" 0.16" 0.13

A %% Available Si 0.177 035" 0.60" 0.01

A %% Available Fe 025" -0.28" -0.18" -0.12 -0.48"
A Xkh Available Mn -0.14 -0.16" 0.15" 0.01 -0.14 0.48"

A5 %4 Available Cu 017" 0.03 0.00 0.09 -0.02 0.00 -0.10

A X%E Available Zn -0.40” -0.09 -0.25" 0.05 021" 024" 0.09 036"

A %0 Available B 0.14" 0.06 025" 030" 0.06 0.01 0.18"” 0.09 -0.04
 %4H Available Mo 0.17° 026" 0.00 0.12 -0.15 0.417 0.44" 0.00 0.25™ 0.18"

e *RORMRIERE (P<0.05) , **FRMRIEREE (P<0.0D) .
Note: * and ** indicated significant correlation (P<0.05 and P<0.01) .

AT LGRS, KRS P2 R & B R DU
P e R VR AR SRR . FERT RER SRR A AR 2 A5 T

1) JAb ) F 4 pH {H R FEAGE S, Hrb pHAER SR
b (pH1H 6.45) « K=# (pH1H 6.35) . VimRMHX (pH
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5 6.61) , “FIA RS EAXNEL; 138 pH [EMXE
REEITHE (pH 1H 5.67) FfEmHIX (pH {H 5.59) ,
I A A AR R S . WS ER B 3% pH (AR I 1
AT, HRVEE IR AR FE 22 R FE 100 £52°2), Pardo 21
WF 70 R I A B 2 4 pH B T, WP BT, R
BN ke, WETRE, ElRE A 2) i
B (B RS AR R B Re e W e, TS iR E 1 I RE
W S5 LR ZnSi0;, AWFFHEN, LI H g
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Distribution characteristics of effective medium and micronutrient
element contents in paddy soils of China

Zhang Lu*?, Cai Zejiang?, Wang Huiying?, Yu Zikun®, Han Tianfu!, Liu Kailou'*, Liu Lisheng?, Huang Jing'?,
Wen Shilin*?, Zhang Huimin**
(1. Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences/National Engineering Laboratory
for Improving Quality of Arable Land, Beijing 100081, China; 2. Hengyang Red Soil Experimental Station, Chinese Academy of Agricultural
Sciences /National Observation and Research Station of Farmland Ecosystem in Qiyang, Qiyang 426182, China; 3. Center of Cultivated

Land Quality Monitoring and Protection, Ministry of Agricultural and Rural Affairs, Beijing 100125, China; 4 Jiangxi Institute of Red
Soil/National Engineering and Technology Research Center for Red Soil Improvement, Nanchang 330046, China)

Abstract: The objective of this study was to investigate the spatial variability and the degree of abundance and deficiency of
medium and micronutrient element contents in typical paddy soils of China, and to develop the best fertilization management
for improving rice yields. Based on 289 monitoring points of paddy soils distributed across the northeast, Yangtze River delta,
the middle of the Yangtze River, the southwest and south of China, soil samples collected in 2016 were determined for the
contents of available medium and micronutrient elements (calcium, magnesium, sulfur, iron, manganese, copper, zinc, boron
and molybdenum) in paddy soils. The spatial variability of these elements across the five regions was assessed. Combined with
the critical values for limiting rice growth due to deficiency of available medium and micronutrient elements, the abundance
and deficiency degree of available medium and micronutrient elements in the paddy soils were evaluated. The results showed
that the contents of exchangeable magnesium and available boron in the northeast of China were much higher than those in the
other regions, while the contents of available zinc in paddy soils were the lowest among the five regions. The highest average
content of available manganese and the lowest average content of available sulfur in the paddy soils were both found in
Yangtze River delta. The highest average content of available copper but the lowest average content of available iron,
manganese and molybdenum among paddy soils was observed in middle of the Yangtze River. As compared with the other
areas, the exchangeable calcium content of the paddy soils in the southwest of China was significantly higher (P<0.05), while
the available copper content was significantly lower (P<0.05). Compared with the other areas, the contents of available iron
and molybdenum in the south of China were significantly higher (P<0.05), while the contents of exchangeable calcium and
magnesium were significantly lower (P<0.05). Critical values for evaluation of these elements were summarized based on
practices and previous studies. The critical values for exchangeable calcium, exchangeable magnesium and available sulfur
were 400, 50 and 16 mg/kg, respectively. The critical values for available iron, manganese, copper, zinc, boron and
molybdenum were 4.5, 10, 2, 1.5, 0.5 and 0.15 mg/kg, respectively. The soils would be lack of the corresponding element if
the contents of these elements were below the critical values and thereby the rice growth may be limited. Based on the critical
values, the exchangeable calcium and magnesium contents in paddy soils of the five regions were rich in China. The contents
of available sulfur in paddy soils were abundance for rice growth in the northeast, the middle of the Yangtze River, and the
southwest of China, while 42.2% and 41.8% of monitoring points in Yangtze River delta and south of China were lack of
available sulfur. The contents of available iron, manganese and copper were abundance in all the paddy soils. The proportions
of monitoring points with lower contents of available zinc than its critical value were 75.0%, 52.3%, 31.9%, 53.2% and 10.4%
in the northeast, Yangtze river delta, the middle of the Yangtze River, the southwest, and south of China, respectively. The
proportions of monitoring points with lower contents of available boron than its critical value were 38.5%, 65.2%, 92.2%,
88.6% and 78.3% in the northeast, Yangtze river delta, the middle of the Yangtze River, the southwest, and south of China,
respectively. The proportions of monitoring points with lower contents of available molybdenum than its critical value were
28.6%, 60.4%, 82.6%, 42.0% and 33.4% in the northeast, Yangtze river delta, the middle of the Yangtze River, the southwest,
and south of China, respectively. It indicated that the contents of calcium, magnesium, iron, manganese and copper in the
paddy soils of typical areas in China were abundance for rice growth. Sulfur fertilizer was needed in some areas of Yangtze
River delta and southwest of China. The available zinc, boron and molybdenum in most of paddy soils were deficiency, and
additional micronutrient element fertilizers were needed for rice growth, especially for zinc in the northeast, zinc, boron and
molybdenum in Yangtze River delta, boron and molybdenum in middle of the Yangtze River, boron in southwest, and boron in
south of China. And the medium and micronutrient element fertilizers should be included as part of fertilization management
in practice for improving rice yields.

Keywords: paddy soils; medium and micronutrient elements; regional distribution; abundance and deficiency; China
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