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nE, §—HEHS=Z2RE, BELRE (0~20cm). L 12 (20~ 60cm) FJE L2 (60~ 100cm) . B LHER
EEARERSHAR LEBEEMA LA, TREXNTHESE 20 B WARSER)M 100 BR %
BB FRSTES, CTEREPEA.
1.2 BREOUFESHHE

BB R TR RE SR 21T, LREPBRNERBRAAMSIEZHRLARN
E, HEMBITE (Mn. Fe. Cu. Zn. Mo) W B S BAA RS T BN AR FREZEME"Y. NETENA
Fk—EEBRENBAES, B AR Imol / L HCIHFBBRE. ARABHAKBERE, HXS
Mn, Fe. Cu. Zn ¥ i DTPA-CaCl,-TEA%# (pH7.3) B, H & Mo IR —¥ER&B W (pH3.3) RIR.

2 HAAREFEEMETRSE

21 EHERARERBIRESR

BAERFRREHBELRLETEIAR I (FKROTER S WETHORA X BN P
HBE, TH). RFANAETE2ETRHBIRSBEPYECIAHA TAMBETRSR
FHEY. BTHNRBEEMNESLSA, R 1| R TP FHEHEERFHE,

£1 ML EARERRENETRIER

Table 1 Total contents of some microelements in the epipedon of Hubei yellow brown soil (mg/kg)

& m H B Mn Fe Cu Zn Mo
Soil Item

g - 15 £ 919 791.3 4.1x10° 36.9 923 0.9

(%) T EE 252~350.7 399.0~1290.0 1.8~9.3x10° 9.6~1441 227~1709  02~2.
FREE 106.7 3158 23x10* 439 40.5 0.4
TREAK 116% 39.9% 56.1% 119% 43.9% 44.4%

it FHE 64.0 710.0 3.0x10°* 22.0 100.0 1.7

e et Rl 60.0 850.0 3.8x10° 20.0 50.0 2.0

ME1ATUES, A BRI HETENESER ZIn Il Mo Z4M R T2E T
WP H1H, B Mn 1 Mo ZSM R Tt R T 39E. HiIZRFABTREOEENKED
KBTS 2B LR+ KTy FE T EE .

HERFETERFENERRPBIBER 0% B L), KP B.Co FENER AN
100%, AR BRRXFHHFREBETRSBERRRES. R KE LXERRIE
BPBAOEDETE B 3mgkg (MFMEEZEXEO LAFTHRERTHEHESENA
11mg/kg), MEEREARERARBREMWEMR. TR, REBHRPHBTRNSE
RRERFHIHETRESEREENER.

22 REAREMBRTREZSER

BFERERRH=AER TR (FAFR BRIRRAN TR L) REHRBETRNE
HETBERIHBROERETRIDAR 2.

AR 2R, BB AR TR TR P MBITROA ST RE Mn, Fe 884, B, Cu.
In Mo BYBRTHFE EFAHARASTEYHER K FEMR KPAH
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Table 2 Contents of some available microelements in the epipedon of Hubei yellow brown soil (mg/kg)

+ = m A B Mn Fe Cu Zn Mo
Soil Ttem
iz FHE 0.32 33.27 16.81 0.65 0.85 0.04
(%) LEE 0.01~0.95 9.46~49.34 6.41~2932 033~081 0.46~1.28 0.02~0.10
R 0.02 7.80 5.03 0.10 0.17 0.02
TRAN 6.3% 23.4% 29.9% 15.4% 19.8% 50.0%
iz FE 0.31 35.36 18.73 0.87 0.96 0.05
FERRM T H{E 0.35 30.27 18.66 0.61 0.88 0.04
Bzt FiHyE 0.35 12.68 0.50 0.65
EX st | I 718 0.50 7.0 4.5 2.0 1.5 0.15

Cu<1.0mg/kg, H %X Zn < 1.0mg/ kg, H 3% Mo < 0.1mg/ kg, HAEHRZ (HE KK UE
B ZE WAL Al L3 R BUE X A B EM A =HR). BB HEARSTEEREL
KW SR —BEEE > BEEE > BHEREL. MR, B ERERE
BHZIn M MoWBEBRERBSETRZAEZRBEMRK (r,y, = 0.76**, 1, = 0.57%*), %
AL A EEEF Zn A Mo B BRI AARSSRAEER . M B.Mn. Fe.Culd
METRNERSBREARSTEZABREEENMMXE, B0 AR 2P ERRANE. K
Mo M EENMTFESENERRAPE TRAFERATNEGEPARECESEES
RAEEBEBERK.
2.3 HERMEBTRAFELR

ITREBARERSTESERBVELS L, RINIBZAMBCRELE. EATU
R YR AEBENREKRT. ABLLEBRFEEPAMBBTRENELERE,
B Mn(4.20%) 1 Mo(4.44%) B R /h, HEBR B TR EALRFEE MK (Cu 1.79%, Zn
0.93%, B 0.35%, Fe 0.04%).

3 WA HGEMBECRTEBNHE S

31 REBTRESERNIELSA
HEBARESBREEFRHNEAR LETH SRR, TUFHEAMNTRNETE
—ULLERE. RIAAIITRE X EFER LI B0 SA X, ELERE
BREFASET EHR 15~18C, £ME/K R 900~ 1300mm, ), —F H, BiFERER
FEEEDN, BEFEHR I HB RN REEESERES. B—J7@, LEPT YR
AR EIE R IR, AURET YR EMXALBEH TR, T EWEN £ K (4~8
ABKE2EN 60%)FHEENARLERTHARE O LR ER. ERMRENY LI
BLOTRIHPEERERNERASYBEE(RAE ). BN TEZEFERBHNIE R
AMIETDER, AR EE RS BMEAEZE B, NS BREERTLET LE.
HERFEIL, WAL iR M SME R, KO0 - BFLBREE b e BUE bt 8 kL B,
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EZMAx40 WA R
AL BEERHENC LR S E (R4 + B EE RaRa)
Photo.] Fe-Mn nodule in the subscil (Black part in the photo, crossed polarized lightx40)

3 WitEwEEmETRE S ROPES>F
Table 3 Contents of some microelements in different horizons of Hubei yellow brown soil (mg/kg)

+ B B Mn Fe Cu Zn Mo
Hornizon

FtR 918 791.3 4.13x10" 369 923 0.9
Lt 93,5 870.2 4.73%10" 372 97.4 1.0
E+tR 86.7 699.7 1.77% 10" 354 96.5 0.8

HEARSAY BRI ELETE RBR B, R X-HRMH AR TFEMREE, N
LA AP R 2012 2011 R SRR T SRR R AUROR R R xR T K
FREARMER EMEC LR HETRESREN.
3.2 HERTRARSERONTSH

RFRA R TRAASIRENDFOLHT AR AF4PTRE, EHTERGH
BEARHURLEHBN, FEHK L EREOH MWL, KRG EPRES, 845
AARMEYEEHE, EHRERAERNAEYE R ASEN L% LULE). KT

4 MLENRANBTREASTROVNELT
Table 4 Distribution of available microelements in Hubei yellow brown soil profiles (mg/kg)

+ B B Mn Fe Cu Zn Mo
Horizon

1R 0.32 33.27 16.81 0.65 0.85 0.04
L1 0.26 2745 15.53 0.37 0.55 0.03
LR 0.21 23.32 10.69 0.24 0.51 0.02

HREEFIEERBAZ, BERNEXERTLOLIEME LR, KEWREHA LRAIE
ARAR, METKAFAESSROURRY, RIEMARKESERIBT Y HET
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BB, AIESBENENNRBEREEANG XEEE FPe.Mn EENENS. L1EEEER
BT YREEEAD B TRORMER, NEFEHETRE S EHRT#
AT YR EPR I EEEHLRE. CERPHEEERRERLESKR IR REF
R, EARETEEUTE, MZELEFHREBCEREEAR,. AR EME, Bt T
RAEYSERIBIK.

B EERETEANESE M <2% FHEEN 1.55%. BARTHERS
EEMA L (HA/ FA)— M < 1. 2L E pHEF¥H 6.1. Berger. Page fil Paden ¥ A
WHENESESKBSBZEEEME:, BAEBRE T RPE MWLK"Y, Silanpaik
WAEFEPMABIEE, LHAKRS Mo FUEY Mn SEBBEREY, Lawton # i R
HYUBENRSEBIT 15% i Mo EHEA S TR, Follett # Lindsay % il 8 DTPA $#2 B
WAER Zn 5T MANRSBE B E N EMELE", Hodgson %A 0 3% 60% K 7] &
FZn RS EERSZSHY, HHEN CuBFHENEWARRMR I, BEH¥E
IWHSHEMES CuEBA B ESY &K CufdiEE. Mulder RRERINHETER
B LEPER Moo=, MEAYARELYTHEANFESEARNE I Mo 5ZE
EAEEY, RAOHETHLEERRIEMNECREARSIERSAIRSENMEXA
¥, EREFU. HBETRAFRSEE—RE5EINRSIEEEESIREFNIEMR, RF
EH Fe GHENASBMIUBETEER KT, X—HEERSRAREREES ],
RBMTEEIESEAROEEERS THEROMBRE LR P AR TR EBEEE W
A ARAE

THRBEAERACEARSSBRHESAHEMNE AT ZH., #itE HigH
%8 2 B YE R R (pHS.0~6.8), Tif B CaCO M A KRB, WL BFE=TTLX TR
MMENAREEEESMT B, & pH5.0~7.0 EE N, —MikN Fe.Mn. Zn
B YE B T B TR T B K120 B, Mo RO 1 B R R T T T /N, B
S CuMBHEBHAKX, HXSHEH. BLEFEF. ZnERETRS5 pHERZE
EMHEE M CuERSETES pHEHXUAEE, AAB Mo ARASERESpHEERE
BEZEMX, EABFERMUNEREIEET, MR EPTYRAINRS T 27, [
TP BERATAEEMBTE; RS EhEAT S* B/ BT Cu. Zn WIEHEA BN, H Fe.
Mn U DA B 4 A AR AR T 35 HE A BT KR, 20 3008 5 0 I 5 2% 9 0 3 A 4l A oB IR e
MNETEERELIEREAE. BLEF. MnARASSERE SANEMEERN B
FEEDAEX.

EYEHEMEBTRARSSBOE —EXR., — MW E,. EYEIFWHE LR,
BIEL. EET PPN TE. AEFRARXLEARE L ATFNEFERLIEEAR In s B
LT EMELER 1L5~248, KX REYEIREBE—TEERE.

GEHRRMEBTEABRASSEENEFHAABIIREHEREZSIERANSES,
XEEHENARTCENERAR, BWNHESABEXNEA AR HxBLEE
BIHEBETRESEREE ARSSERBRZRELASE AR EENYEL R
B EEBEU SRR ERTEMNRN, FEEAIE UHNTREMEBETEN
.
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1. A EFEB Mo Fe. UERMBTENESEEFEE, ZIn W ESEBIE, Mo
BERGZ.

2. LA EFEB.Cu Zn. Mo S HEB T ENARSTEBRZE, HP A% Cu. Zn. Mo
FRERZ,

. B.CuSnEARLSE BB ZIERE I EBELALERERE Mo WERESSTEREE
RATEEPHIASERK InHWEREFERUEIANKESEAR, EFHE
1&.

4. TEHIE RIEEHEH,B.Mn. Fe.Cu. Zn. Mo Z M E X EHN RSB AH UL -
ERE MAEBASSESANHURTLEERS, XEBRFER LB AR FS
%,

5 MIEEFER In MoMBRESHRSSERE R ERR T FEEMR; Bk Fe 4h
HEMBETENARSSENSIHANRSEEDESREENWEMN, Mt ¥
FREELIRNBREEBEAN.BMoMAEBRSTRS T pHE SR T FE IEH X, T Fe. Zn
2R ENMEX.
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ENVIRONMENTAL GEOCHEMICAL CHARACTERISTICS OF
SOME MICROELEMENTS IN THE YELLOW BROWN SOIL
OF HUBEI PROVINCE

Hong Song'  Zheng Ze-hou’  Chen Jun—sheng'
(1 Department of Urban and Environmental Sciences, Peking University, Beijing 100871)
(2 Department of Geography, Hubei University, Wuhan 430062)

Summary

Some microelements, such as B, Mn, Fe, Cu, Zn, Mo, etc., are regarded as
essential elements to both animals and plants. But applying fertilizer blindly to soils
can cause both waste and environmental pollution. In this paper, 32 soil samples were
collected and the environmental geochemical characteristics of the aforementioned 6
kinds of microelements were studied in the yellow brown soil, which has the largest
distribution area in zonal soils of Hubei Province. The main results are as follow: (1)
B.Mn. Fe and Cu are relatively high in total contents, but Mo is lower. The available
B.Cu. Zn and Mo are all insufficient. (2) All the microelements are the highest in
total content in the subsoil and the highest in available form in the epipedon. (3) The
positive correlation between the contents of total and available Zn & Mo arrives to
significance or extreme significance level. The positive correlation between the
contents of available B & Mo and pH of the yellow brown soil is proved to be of
extreme significance. But for Fe & Zn, the negative correlation is also the same level.
The contents of all available microelements except for Fe have significant of extreme
significant positive correlation with the organic matter content in the soil. The authors
think it necessary to plough deeply and apply organic fertilizer to improve the
contents of available microelements in the yellow brown soil.

Key words Hubei Province, Yellow brown soil, Microelement



