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Table 1 The total contents of the microclements in soils of Henan
ig’?ﬂ B Mo Zn Mn Cu
. - 23.5—76.6@ 0.20—1.60 8.7—184.0 441—522 6.7—145.2
x (46.1413.6X® | (0.5740.34) | (90.6+45.2) (4831138) (22.549.3)
B + 20,2—86.2 0.20—2.50 18.5—205.0 504— 598 10.6—35.9
(48.1415.0) | (0.7840.54) | (87.6447.3) (5314119) (22.246.2)
. 10,5—64.2 0.30—1.30 31,3—201.0 274—594 0.9—32.4
& (34.24+15.0) | (0.81+40.31) | (112.0+48.7) (538+197) (15.649.1)
KR+ 12.5—46.4 0.40—1.50 48.5—184.0 218—414 12.8—29.6
: (33.8+11.1) | (1.0240.40) | (136.1443.7) (335+66.0) | (16.9—5.7)
BEE L 21.2—69.9 0.10—-1,50 27.8—194.0 243—1219 8.6—43.8
(42.8414.8) | (0.6540.43) | (94.3+443.7) (5734203) (25.547.8)
SR 45,0—56.2 0.20—0.60 16.5—123.0 750—532 14.0—21.7
(30.9+8.3) (0.4040.28) | (59.6F45.1) (417498) (18.843.9)
Rip+ 19, 4—54.4 0.10—0.23 30.3-—92.2 293--494 6.2—11.4
2 (37.9+12.4) | (0.2140.10) | (59.8424.8) G71+71.0) (8.442.6)
_— 19.6—50,2 0.30—2.50 23.0—194.0 301—1003 4.1-34.6
(24.8+21.3) | (1.06+0.71) | (82.4453.3) (5714209) 17.8411.5
. 10.5—86.2 0.10—2,50 8.7—205.0 218—1219 0.9—145.2
AEE LN 83.0® 0.68 90.3 510 18.5
& 25— 500 0.10—6.00 <3—790 47—5000 3—300
RN 64 1.70 100 710 22
2—100 0.2—5,0 10—300 50— 5000 2—-200
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Fig. 1 Distribution frequency of the total contents of

the microclements in Henan soils
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Table 2 The available microelement contents in soils of Henan (Surface horizon, ppm)
¥ ¥ {#/3F @ Range (on average)
hat: Eobill
Soil
B Mo Zn Cu Mn
m o+ 0.31 0.06 0.52 1.34 11.4
0,02—1,40 0.01-0.07 0.18—1.50 0.24-3.50 2.2-35.2
® + 0.22 0.05 0.50 1.06 12.6
0.02-0.68 0.01-0.76 0.18—2.14 0.24-2.62 4.2--19.6
0.17 0.06 0.52 1.29 24.3
B 0.03~-0,74 RE—0.16 0.12—1.36 0,52-2.50 4.4-59,2
0.20 0.04 0.41 1.36 15.9
PERL AR —0.43 EWE—0.10 0.12—-1.22 0.50-2.20 2.8—32.6
0.21 0.04 0.57 2.41 65.6
KEL 0.02—0. 41 0.01=0.11 0.72-1.96 0.%6~5.57 761370
B oW 0.20 0.04 0.64 0.89 24,6
0.02-0.41 0.01-0,11 0.04—1.99 0.32-2.82 7.8—47.0
0.79 0.06 0.47 1.27 5.9
#iL 0.43—2.30 0.01—0.10 0.16—1.20 0.51—3.60 7278
N 0.20 0.04 0.43 0.72 5.1
Ryt 0.,04—0.23 0.03—-0.09 0.25—0.82 0.34—1.48 4.0-5.8
2 0.25(107¢) 0.05(1068) 0.50(970) 1.29(1080) 17.8(1100)
BiE—2.30 HH—0.76 0.04—2.14 0.24-5.54 2.2—137.0
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Fig. 2 Map of available B content of soils in Henan
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Table 3 Gradation and distribution of available microclements in soils of Henan

R & & 5 % (ppm) 5 o E (%)
5t %& | Cppm) Levels of available microelements Distribution frequency
Bemenjoriteal |l g e | g | m| & B0 m k| & [0owl x |B®

Very Very

value Very low| Low |Medium| High high Verylow| Low |Medium| High high

s 0.25— [0.51— [1.01—
B 0.50 0.25 0.5 1.00 2.00 >2,00| 64.0 32.0 3.8 0.1 0.1

0.01— |0.06— |0.11—- [0.16— -
Mo 0.15 0-05) 0.10 0.15 0.20 >0.20 | 52.9 11.0 5.2 0.5 0.4

0.31— [0.51— [1.01—
zo | 050 | <0.30 0307 051 MO b >2.00 | 1000 | sou1 | 337 | 6 | 0.l
0.20. - |1.01— 5
cu | 0.20 <0.20 ool 200l >2-00 | 0.0 |00 | 3es | 511 | 1001
Ma | 1.00 <7.0 70 o105 ol 300 8.3 55.0 | 26.9 | 9.8
(=) 4

PR A LM A& RN 0.10—2.50 ppm, B & B 0.68ppm, ABKTRE LM
HEH AR (170 ppm) Rt R EHMOEH SR 2.0ppm)Ps LESEEBEBAGE Do
A 80% BEAA B 0.1—1L.0ppm (B 1), R 1 B H SR L it BrEE BRUEH.
REERE RS RS R LN, HaR% 1.06ppm, STENESTERAELER
REREIRM (081 ppm)o ARETHHMBM, ETFRLEHFRR, ENERER, ¥
£ 248 0.57ppm, T KBUHE IR + 2 & B N34 0.21ppm,

LEEHNERNA HREEMAR TR 81 BRI BIEEETRE, 805
HhKo BEERESHRE, HTFEW, BEHNEHHETH, PREESTRENT
5375, T SR BRI VE FAH %o

FIEE LA RS BRI —0.76 ppm, SEH&EY 0.05ppm, ETHEKERE
0.15ppm BIRE A 97% , H R T H 6141 0.10ppm AURE AN &5 93% (£ 2,3)0 Hi
EEHAEE L MANENETERARN. AREELL TIPSR RK
AR, 2SHE/N (0.04—0.06ppm). &% MASHEBMUEMEREK. VL (0.01—
0.76ppm) #83% 76 £, Rip 1482 5 /1N(0.03—0.09ppm) , 34 3 5, Fo e A AHEHIE 10 (5
E4, BHAEE AN TR EE RSN 5% A RIRREE, 1 IEN
FEL{& RISE #5318 0.05ppm MiiF o

BREE M E A 5L EEHE TS AR, UREREAE, REER
BHEPERERER R 0.04ppm, BT HE (0.02ppm)o

R R S 1 oH A B EAEE, M pH % 5.0—7.0 i, ENERTS &
B25 0.04—0.44ppm, i pHEN 7.1—9.0 B, B EXEH S E S 0.65—0.07ppm, 1 HH
SHAYA RO BA oH AT 7+ 6o

FEE LA NS FRE R, E ST AE, A/ N BNE SRR FH%
JIR BN S AT L — R M, A RETF &R0 0.20ppm, RAHZHSBRE
SR (BT AR L&, XRKA R, AT RERY EEREBHRIEFF A i
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Fig. 3 Map of available Mo content of soil in Henan

TR DA%, B AR, T DUICRY AR SR M S IR T R, AR & &2H 0.05ppm,
REHEEEHESRRRNBX. FEFEARLIRRAENRYARNT YD S HE
R, Mz HEE B EPLRRZ(E 4o

EHRRRER, RHELHARELE L ERBE, SERHEYE>EE, WAEF
B 9.8% %1 26.5%0

BT RHEYRA L MERRAE ARV BRI P —MEE . WEBLE
SRMEYER SRHEER 31.6% , MELHEHE AR/ AR 28 88 B E A, X2
BEAHEY=ENENRESEREREIRIFOER.

=) #

FEE T ENSHS R 8.7—205.0ppm, I E R 90.3ppm, BETRE LMY
3448 & (100ppm) , & TR ET i R L 8FH & & (50ppm, 50—100ppm) (& 1) H=
2 ZHORE A& BAE 61—200ppm FEEIZN, SALLEER, EIBEAULAE Do RH
BREAENLEENSEAS, URRERAD A BRO® L, &R ET A RE(
ErdE, ERARE N TER LR TNERE. ERITRY L HGRYA R,
2HBERTHESRERTNLM,

SHEIHEENANEEXRT L TELIHENERER. ZEMHE RRAR,

R LA R RN 0.04—2.14ppm ,SEEIE B 0.50 ppm, R FEIE FEH Yo
HHA50% MIHERESRRTIEART. SOHAXEPSFULKPFRI R L
10%. BERFXERAENTHRY MR WK, F520 0.64ppme  HBFIFA 1D
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Fig. 4 Map of available Zn content of soils in Henan

8K, 35453 B4 0.47ppm R 0.41ppm (& 2),

ARBELIHHETNEES G —BREEREETER. BSAIASHEA S
EXBEEERIAR.

FEE AR SROKES R RE AT ILRERBE 1.00ppm Pl ko 0.50—
1.00 ppm BB EHO H X B KR, MMaLAeS ., EEABAEILERE —%. ARSESEET
0.45ppm LU T RIER, D B E R R UK SRR S L —H (& 4)o

RERE, ZUNBPUNBRABSON L L, TR/ FEERAEE ARG EER,
HRASEAIRESHB O™ ElR, E/NERY HEBER 01—-02% e
BEW, SEEMrE 7.8%, mM/INE 54.4 To ER—BRATM™ 4.6—11.3%, FEREE K
Loppm DITR i Eif B, KREEHI™= 3.1—17.8%, NRARGEREN, tHPhHEHRRE
RERKEEZEEmB SR HERRR.

(m) 41

AL ESFEER 0.9—452ppm, EHEEN 18.5ppm, BETRELIEEY
&8 (22.0ppm), HEHFLTHFHER (20.0ppm) (BFE 1)o KEWLHNEBNT
10.1—30.0ppm Z [EI(E 1)o RN L EBRA 8.4ppm; P EE T FHEK 25.5ppm,

| EHEP2ESRO A —RERNERAHE, ZEMEEN. UABIREE,

FEE LA RS R 024—5.54ppm, LH SR 1.29ppms Fl DTPA kiR
EA) - 38k S RAEL R 0.20ppm, AR LA MEAS B TREBREZ EULE 2)o

EHEPERENI TSR, REAERUR, HHEE MK, FARHERA LT
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Fig. 5 Map of available Cu content of soils in Henan
EBTYLE, RHEEMEKENERS&RIK.

FHEA T HAERANKESRR: REATLUERRER LR K NLEHEEE RS
SER AR 2.08ppm; AREFHAR ERNUILNDEE LB A IR IES & 'Y
1.49ppm, MM R BN — 8 L X ZBMHHE R - X RIE% 0.90ppm (B
5)o

HEZLEP AR —BAITERESEALSHARY, AT H(E L8 )ED
HAKEARAT. MM RBABLIMBI)ERE I,/ NEERY . HEMAH 01—-02%
WERAE B — R, L R A= 8.5% , M-I 2.9—15.7%,

(R) &

HEAtEeE S8R LE 218—1219ppm ZR], SEHEEX 510ppm, KTREL
WY& & (710ppm) Mtk R A0 F ¥ & & (600ppm; 850ppm) (F )7, +MLHER
E—FEELZRIBHENEN, FARTEXNTR. EHEEYERELRENY
ZERLT,2HMBC3pp) BT HELH. HRE. ERAKRAERE MR EEE 8D
FREN2EE B2 571ppm F1 538ppm)o KFE MBI (335ppm)o

SEFEEHEPOGEERTENSRETEE. DERLhE /D AHIERH IR
EZHEEZERRIAR. NP L TESETLEM.

HEE T EERR SR 2.2—137.0ppm, Y 17.8ppmo £ 1100 NSRS
BEERAER (1.00ppm) DL, AAMIIMEBEESBELE K. KBLENESE
(65.6ppm) B &, &k LN L ARy B0 5.9ppm T 5.1ppm) , Ho 4 £ 35 & BARE (I
#2)o
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Fig. 6 Map of available Mn content of soils in Henan
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DESTRIBUTION AND FERTILIZER EFFICIENCY OF
THE TRACE ELEMENTS IN SOILS OF HENAN

He Jiayuan, Zheng Wengi and Deng Liuzhen

(Institute of Geography, Academy of Sciences ! Henan Province)

Summary

The contents of trace elements in soils of Henan Province are lower than the ave-
rage values in soils of China. Owing to diverse parent materials and soil types, the
contents of trace elements in the soil fluctuate greatly. The soils are mostly deficient
in available B and available Mo. However, the Zn content which helonges to lower le-
vel as compared with other regions varies with different parent materials and soil
forming conditions,

The distribution of trace elements in profile varies with elements and soil types,
soil pH value is the most important factors affecting the available availability of tra-
ce elements in soil.  Available Zn and Mn contents in soil decreases with the increase
of pH value, while Mo trends in the contrary way.

Experiments have shown the potential and good prospects of trace element fer-
tilizers for yield inerease of crops in Henan. However, it is suggested that good effect
of trace elements could only be obtained on the bas's of adequate information of soil
conditions and grasping fertilizing technigues.



