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Table 1 The content of micronutrients in rocks of Hubei Provice

HELW Zn Mn Cu Fe EARM)
(ppm) (ppm) (ppm) (%) Number of sample
Names of rock[™"g sD | % sD x | sp b sD s
XpmaE 96.5 | 4.95 | 1153 | 1042 | 26.00 | 8.49 |3.114 |0.824 7
g RE | 51.86 |36.28 | 434.4| 158.3 | 26.75 | 6.99 |1.206 |0.370 4
iR E 32.00 4.24 333.9 | 1336 17,00 7.07 0.637 0.049 4
bl =2 89.13 15.46 364.4 213.6 | 39.34 15.68 2.665 0.228 4
o B 35.19 13.36 303.2 218.6 | 18,22 2.04 1.827 0.622 4
A Kk & 27.42 15.22 101.3 56.28 | 14,78 5.32 0.223 0.130 11
REPTE | 89.44 | 16.16 | 437.1 | 204.1 | 26.21 | 28.16 | 2.948 | 0.124 4

RARAELEEENSG Z, HhXUEKENSHERGA, MERSHOMET
X8 .2 9. 55EYRL, B ALE T HME TR S RBHHEBHRERRK,

(=) 1o+ HETRSR

B 2.3 90, B LR BEEH % 83ppm, BT H R LWL SR 50ppm,
BEFL£ETHMOEH S E 100ppm; £EHENER,FH 35000ppm, KT iR - WEH &
& 38000ppm, HF4LETREHEE 30000ppm; £ EFEH % 596ppm, KT i R 1N
35 & & 850ppm MEE T WEH &R 710ppm; £FFEH 26.8ppm, HTHFTMWFED
4 20ppm R E T I9FH & 22ppm; £ B 80ppm, BT K 18 60ppm M2E L
WS &R 64ppm,
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Table 2 The total content of micronutrients in Hubei Seoils (ppm)
:%oifl Zn Cu Mn B Fe
84.4 45.7 477.0 62.0 29000
KRt 35.0—370.0 11.2-198.5 7.0—113.5 19.4-.126.5 | 15000 --40000
87.3 37.1 796.6 93.1 39000
W 21.5—161.8 9.7—145.6 402--1303 25.5-355.3 | 17000—88000
86.8 19.0 428.3 54,1 40000
® o 70.4—106.6 14.9-25.9 321566 29.3—81.4 17000~ 54000
76.2 32.3 524.2 101.4 35000
a4 49.0—174.0 12.0—-57.6 38.9—1393 67.0—128.4 | 19000—45000
70.8 18.9 661.7 94,9 37000
ARE 62.3—79.3 12.6—125.2 500—833 4.94-135.1 | 34000—39000
at 74.1 20.3 690.1 128.1 35000
® 71.9—76.9 13.3 —24.8 658—717 65.7—191.4 | 3000 —41000
. + 67.3 26.2 637.2 39.2 39000
56.0—87.7 20.0—35.0 628 —650 24,3-54.0 36000—42000
; 83.0 26.8 596.3 80.5 35000
£E LN 21.0—370.9 4.2—376.0 38.9—1393 19.4—355.3 | 1500088000
3 iR MNBTENESH (prm)
Table 3 Distribution of micronutrients in the profile of the soil of Hubei (ppm)
, e %+ ot R E+ R HEN
Soil Microelements A B C Number of Profile
Zn 73.0 66.5 71.0 3
Cu 25.2 18.2 15.7 3
P | Mn 524.2 446.2 167.7 3
Fe 39000 36000 . 3
B J— p— —_ —
Zn 72.1 73.6 76.4 4
Cu 17.2 18.0 20.4 4
# Om Mn 735.4 736.2 667.2 4
Fe 32800 38500 38500 4
B 140,0 141.8 144.6 5
Zn 97.2 101.6 102.6 9
Cu 26.3 26.4 25.1 9
"B Mo 786.0 864.0 695.0 11
Fe 43700 50000 39900 9
B 62.9 64.0 59.4 6
Zn 80.9 76.6 74.9 13
Cu 33.4 33,7 39.3 13
X 8+ Mn 471.0 470.4 561.4 19
Fe 29900 35100 36100 7
B 84.1 87.9 67.5 7
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B, 14 BE WEERE, ARINREINLER FSERRK, RYSRIBENE
REEX. CMOETHILESER, ARE, BEX, AGT HRAERN, E0ERKE X
RALR B R TR I B S, — B DB R — 84 3R 0 W R B | YEY.
BRBEETERE, BRITA2.59.8. % HETKSEARER. BERTRY
BIE 4. HRMH R T W BOSRK G, HMEEREN & .90 8.5 .82 A BARBED,
fizE BER R, HRMHRXSERK, MERD, EMERIERARS, & 0.9 . 5RKE
ERNERSZEABRRY, £BEA—ERBENER. KB RAHEIERMATEMLE
REBHEM, G .5 FRMETERLIERLTIEARRR, BTERKPRIAE.
B.ARLESRES,

(Z) ALELMENBNETRERS

TRAERGESBREE) 0.65ppm (K 4), B 1 ZBIKT 0.5ppm WERE50% £4,
BReE Rt b3k 1080 T E, FEDETRIL JUKEHBRERER B B EB L HIRN,
HHRKBLAOMHE, EERPLHERER BERE~EYY, mERRE ML
R BREREIBMNBESHT &b LMBERWBFES 0.33ppm, EHLWAERT
0.5ppm, FTLAHREMELELEBEHZHR, ARFERMTRABRAEXBRET 0.3ppm i
1M, REEDEBE K, K— 8 R FA<0.3ppm {EHELMIEIR, BEMPHY 11987
B, HOHWE 2, WAE BRCEKARE . TREREN LR ERGE, PR

B4 ALEEIANBRETYARER (prm)

Table 4 The available content of micronutrients in the soils of Hubei

iSoii’ Zn Cu Mo B Fe Number of samples
KBE | ou3 sty | 2.00od72 | Sroes7 | 0.00n2.24 | 24001177 1513
Hm | .40 0.0 | 0,520,851 5.047.5 | 0.1000.58 66274 428
L | 0.4;ﬂ.45 o.sgfg.so 16.25—';8.8 0.1(1)£il).76 8.!115—.;3.9 81
oo | .35 0.9 0.5(7)'—5—3.61 2.3 -82.6 0.1gff.3s 7.8 32.5 155
BRE | o380 115 0500 1.00 | 130320 | 01l e.en 0.0 274 92
L | 000005 | 0she0.5 | 7325 | oo | s.5ois.e 7
Mt | g.s0i.08 | 1680173 12052 | 0.000.08 s.gs—'im 325
Ex k! ;g%ff;s.o ;gmlg'—l:m 050740 | 0.04-4.2¢ ;a;zzun.o 3346
'&ﬁ% <0.5 <<°i.'8?§<’:’3) <5 <0.3 <4.5

?*75% 1080 235 197 1198 o
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Fig. 1 Map of soils with available Zn below criticaj value in Hubei
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Fig. 2 Map of Soils with available B below critical value in Hubei
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Fig. 3 Map of soils with available Cu, Fe, Ma below critical value in Hubei

-ppm (0.INHCI #50) H9 1 3(E 3), #4235, RPHHTHHE. PEEL.R
BOBX, MERSL EMERN35%, BERRE. DE. KREBEER TN LIHER
HRMME; FRENT Sepm BT, Hi0 197 T, ERLHE TR, KEA
ERSEREM, EAHFIRNBRGARSNT 45rm NI NEELHTLERRE
KL, EBPRT RLERERFE, KEARCAKRLIMRETS, HEHHY
172 o

(@) TMAPENBTRE RS LMD . FR.AHUKELERT pH HEHXR

LEBLRAYURBORSEGE4): HXH/NT 05ppm (& 0.5ppm) RIEH:
AL (541 FE)>#iRM 282 FTE)># 1 (183 FTaD>REL (57 TE) >4 M4
FE)>AKLE A HE)>KM (05 58H); A%B/NT 0.3ppm (& 0.3ppm) MEH: &
BRI (600 FF ) >k R8L (300 HED) >#L>4 M (59 Ha)>REL (9 T >HiN
GHE)>AKRLE(ATE). .

Hoaommass f3. E0a0aRaRERE, NAXEHSRERRE, $7E029—
0.36ppm; KMOEHBAERER, ANPRNED S BEMR, KREBRIIHE 0%,
34.7%, HEMOERE.H.ENESRME BINEREE SRR, ML5KRL
REZBERBEK, WZELEY 0.96ppm, FEFHY 0.770pm, HLHNRFZRONT
0.5ppm) B DAY 16—25%, TIKM LK 41—61%; RELERESRETAK
HRAPRE, RMABIREERERN, X oH S 6.5—85 ZH, TRARER,
& WSS RMIE RS RIHRY 73.8%, MESRMEY 18.1%; ARLINLINA
B B BNEHERBN SRR, TARHSERR BT EEPIKE, XEERERRK
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WEWBRAEEXR, ABLIHTIBELTERRS, A8k % . 9o8%,. 5
Be A RETRALTHNER, EREKRNKBLIARSNEREL, HERAR
+5E 3% 0.9ppm LL# B R K B+ SE 12 0.6 1ppm B HE K A2,

LEANMTEIMERENBTESR. TEAATRRWARIEESIENEAST,
BiESE WM TENIEESSES F. .2, ANSRRASH THEREL, 2.
3)0

BREIEIESE TR HBREE ARYE DESEINXR, find HE 8.
A ERESRENTES 784, HhRBERFERNE 50415 64%; +BFED
B 194N 24%, BIRAERESBONT Soom) B8 A LR, P 7 %A KL E, —
MABFEL M. KERKSBONF 45ppm) HFINLE, SANERELE, 3448
1, EESGSERONF 05ppm) H 234 1E, 6 MEEAGRETHM, 5 M ABY
+o HEAEXASE (0.INHC BB/ T lppm) H 21 M LB X84+, Kb 7 A 484
+. ARBMEBREEEE LB K, HPRIEME 0.25ppm U TR LEA 154, Bttt 6
A Bt 34

LAABREAENINERENBLESR: THBFTHNETESBRRETH
EIMTNERSR, REMIREEMETRAENEEREY — A4AABRR
B TRESHETESRUNE 4, 2BEMBHRRENIRAERBNSREREK,
DUR BRE R B0 1308 8606 1.44ppm, 1R R B A LIS MRIX 0.3 1ppm; RS &2
SN, B2 0.4—0.6ppm i), EHARBREITHFRME FHOTMET 10ppm 4h, Hy
B REE SR EE 20—40ppm 2 FNSBR—REBRER,

E
[=%
& o Fe Mn Cu 1.9 Zn B
2/\
£ E 8o 4 1.0 0.6}
23

60} 3t 0.8 0.5}k
E?M 40p 2} 0.6} 0.4
3
7 L0 el
Q
s 1 I 1 ,o.zll Il.z
O 123567918 1234567831 123456789 12345618918 23456789

R
Parent materials

LKImRY (Q) 2, BEEKLE (Q) 3 HELWBKL (Q) 4 ERE
S.REEE CBWE T.RGDIE P& Y. AKE 1054
B4 ARBEREAENIEAZNETR SR
Pig. 4 The available content of micronutrients in the soils derived from
different parent materials
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¢ 5EXMAVRORR: RAABEIRET RS BRHERESFAREH: £
EIMERE . H ARSI NEN RS RERTYM, EXEE AR %, #
WELEMBRARTmR(GE ) TRMERUEN SRS TIAFIASBEFHEEDE
EMR (r=0.6247%), fKETHEXE. THEREHKSESTIRAIASREES
x&ad, BEXBERNEHEARE.,

%5 LEBERENNLIRAANLRSESHARSROXR
Table 5 Correlation for content of organic matter and available Zinc in soils
derived from some parent material

& m AURARER | ARAAREE y o+ br
(%) (%>
Paremt Range of O. M. (Range of avilable Zn a b r
gkt 0.768—3.186 0.20—0.30 0.2194 0.0207 0.5778%=
ekt 0.853—1.189 0.18—1.33 0.2272 0.4644 0.9840%*
ERBRBOND 0.349—3.950 0.23—1.22 0.0475 0.2936 0.8627%+
R RYE KE) 0.770—5.525 0.22—0.84 0.2080 0.0808 0.7254%+
RHES 0.461—1.162 0.32—-2.20 0.5252 1.3211 0.7753%
A KRB 0.611—4.006 0.26—1.21 0.0569 0.2483 0.8823%*
O as 0.800—2.651 0.06—0.61 0.0946 0.2637 0.9322%+
ROBHE 0.319—1.508 0.30—0.54 0.3292 0.1055 0.4996%
pid )y $= 0.619—2.563 0.26—1.24 0.5696 0.0366 0.0758
R 3 0.378—1.123 0.21—0,52 0.0980 0.3436 0.9850%*

5. 518 oH HRIXRAKR: IRGEREN: 2 THNTRSSBBE IR eoH EFE
MMk, pHS YT % pH5.4 1, HEREMRMK55—47.1%, LRARBHOIR
1E pH4.7—6.8 2|8, Bt pH (B %38 Im, 75 oH {H 7.1—8.7 Z[AIff pH EF Wi M o
TMANRE AR oH {H 6.5 DUTH, Bf pH EFA Bifuigm, pH6.5—7.5 i, i pH F 8
MR, pH B AT 7.5 1, BB T M. TRARMBKNERE pH /T 6 K, BHf pH EFH
it #, pH B AT 6.5 i, &Hf pH B TIMEMK. THARFENS RS 5 pH HZHI
Mk, LM eH 6.5 M NI MABREERTEHERK, logy = 4.99 — 1.49x +
0.112* XM: = 29+ 3 pH {8, ¥ %L WA X ppm ¥o

£ ¥ X R

(1] REBYBRYR, 1986 METKENHAFKSHA. 4 W, 33 W, 336 [, H4b Mt K o

[2] PEIMPLRVAFELERAS, 1984 L MRWIAFEHRD T K. HEHRHE.

[3] %%, 1982 REBRTMATENLMEREZAN Ao +MEIR-M 19 % 3 9, 210-220 e

[4] WRES, 1981 M EH KW RAEAER. LIER.E 20,14 W,

[5] Brian E. Davies, 1980: Applied Soil trace elemsnts. A wiley intersience publication,

[6] Sing, A.P. et al., 1982: Effect of zinc enriched compost and other methods of rice in calcareous

soil J. Ind. Soc. Soil Sci., 30:572—573,
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STUDIES ON CONTENT AND DISTRIBUTION OF MICRONUT-
RIENTS IN SOILS OF HUBEI PROVINCE

Xie Zhenchi, Ma Chachong, Hu Dingjin, Den Xiaoyu and Li Jiashu

(Soil & Feriilizer Instisute, Hubei Academy of Agriculiural Sciences)

Summary

In this investigation, 3346 samples of surface soils, 305 samples of soil profile and 40 ro-
cks were studied, 21967 analytical data of tota and available contents of Zn,Cu,Mn,Fe, B etc.
showed that the average content of Zn,Cu,Mn,Fe in the rocks of Hubei were 60 ppm, 24 ppm,
446 ppm and 1.8% respectively. The content of Zn,Cu,Mn,Fe in igneous rocks were higher
than these in sedimentary rocks. The former were 61.7 ppm, 24.1 ppm, 382.8 ppm and 1.5% rte-
spectively, the later were 43.7 ppm, 20.9ppm, 335.9 ppm and 1.25% respectively. In igneous
rocks: base rock > neutral rock >acidic rock, in sedimentary rocks: shale>sandy rock > limes-
tone.

The total contents of Zn,Cu,Fe and B in Hubei soil were comparatively high, the mean
value were 83 ppm, 26.8 ppm, 596 ppm, 3.5% and 83 ppm respectively.  The mean available
contents were 0.65 ppm, 1.11 ppm, 29.7 ppm, 37.1 ppm and 0.33 ppm respectively.

The contents of these elements in soil samples below critical value i.e. B 71% Zn 49%, Mn
17%, Cu 18%, Fe7%.

The distribution of micronutrients in different soil profile is quite different. In red earth
Zn,Cu,Mn,Fe, B were cumulated in A horizon, but in yellow and yellow-brown earths, they
were illuviated in B horizon. In paddy soil, Cu,Mn,Fe were leached and illuviated in B or C
horizon, however Zn and B cumulated slightly in A horizon.

The activity ratio of Zn and B in Hubei soils were all below 1%.



