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Table 1 Soil available Mn extracted by different methods in relation to Mo uptake by
: wheat plants .
BETTIHERE ZHORK 139" BERE
Winter wheat grown in
HEHE Spriag wheat grown in screen house green house -
Tested methods 5% 35 RERR Rk 53 RERE 35| RERR
Sampling after plants grew|Sampling after plants grew | sampling after plants
for 35 days for 53 days . grew for 51 days
INNH,Ac + 0.29%
X‘J’i:‘ﬁﬁ Hydroquinone 0.5979% 0.6545% 0.6640*
INNH,Ac pH7.0 ~0.7760° . =0.8803 -0.9538
DTPA pH 7.3 0.8173%+ 0.6269 0.2181
EDTA + IM(NH,),CO, 0.8065%* 0.4026 -
pHY9.3 : :
EDTA + IM{NH,),CO. _ — -
pHE.5 0.7237
EDTA pH7.0 - ~0.8972 —0.8438
IMNH,H,PO, —0.0159 -0.0262 -
DTPA pHS.5 — - 0.7294*
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Table 2 Exchangeable Mn in soil after different periods of plant culture (ppm)

N e F B
LREH RLHA Tested methods
Samolinge | INNHAc+ ‘
. pliog 0.29 * | IN NH,Ac DTPA [EDTA + IM
Days locali HE® (NH,),CO, | IMNH,H,PO, | EDTA pH7
Y Hydroqui- pH7 pH7.3 pHS.3
none
%3¢ 77.33 8.60 8.63 11.67 60.33
, = 128.7 4.47 10.87 15.73 79.33
35 R X4 125.7 3.00 12.90 18.73 68.67
EHE 110.6 5.36 10.80 15.38 69. 44
Means ’
K¢ 77.00 7.60 7.57 9.87 58.33 10.27
HAl 129.0 4,30 8.80 14.40 68.67 8.40
53 % AB 129.7 2.67 9.97 16.77 59.67 7.88
. P 111.9 4.86 8.78 13.68 62.22 8.85
Mecans
%3¢ 72.73 1.67 2.48 6.38
gl 121.5 0.50 3.27 3.60
86(35+51)% KB 112.3 0.20 2.28 3.03
o] 102.2 0.79 2.68 4.34
Means .
¥3 FHENLSFHESERSIARBSE SR (HEA: ppm)
Table 3 Mo contents of plants as compared with exchangeable Mn in soil without
.application of MaSO,
A Daxing A1l Tongshan A4 Taigu
-] - d
RREKTR w ° a = L I g == W ° e =
s z 4 a %s | 2 38 | & % 5 2
Time of sampling s es ¥ 3 s g4 & s 2z |8
AR I LR RN R R
M LA L 948 4 Sea H fa a 53 #« g8
q 2 ¥ g £ R= m o ¥ =
® 3 P | = =2 47 3 g
€34 43]
T e BB R ot 49.11 8.60 52.42 4.47. 68.43 3.00
,,771‘;7,:"1;;‘?%‘535;%2” - 33.72 7.60 33.59 4.30 40.87 2.67
“RK 139" 44 51 R(L3%
«Nougg‘ﬁ‘ﬁ,?iffv)v orsi| 3517 1.67 67.67 0.50 77.83 0.20
days ‘(cultured for 86 days)|

18280 ppm [(5.36 — 0.79) X 4000 = 182801, TTELIAG XA T I JE BBk 2T E RO B e
FiBlig. HI3IGERME—FHPAZKRENET I HARESENSRTERSEDNER
EFRRERZ RS TR H T Ro
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Table 4 Availablc Mn in fresh and air-dried soil samples

MEHE Tested method
Eop Jul )
R85 HER INNH.Ac pH7 INNH Ac + 0.2 Hydroquinone
. R < - ¥eoo
Sampling (ppm) + £ | 5 R 0} £ 'H% S oA
locali L3 £ i CERE SO - £ i g LN
ocality Mn rates + a H 3 B § g E‘ H s H - ﬁi S_B'VM
< H- bof # v 3'? = H- L ﬂ:ﬁ v~ .8
¥ PR Y |HERERL | & ¥ | R 5 | Hgiik
[+ (% ~T b J -E L -]
Lol & T | iRs
< K < | £7¢s
0 0.97 1.67 +72.2 70.37 72.13 +3.4
19.5 0.93 1.67 +79.6 89.30 89.17 -0.2
KX 39 1.07 1.37 +28.0 116.5 112.0 -3.9
Daxiag 78 0.93 1.40 +50.5 145.4 148.4 +2.1
EHH 0.98 1.53 +56.1 105.4 105.5 +0.2
- Mean
0 0.23 0.50 +117.4 122.8 121.5 ~1.0°
19.5 0.13 0.40° +207.7 142.3 142.8 +0.4
#Hw 39 0.13 0.60 +361.5 163.8 166.2 +1.4
Tongshan 78 0.20 0.53 +165.0 211.5 210.8 -0.3
T 0.17 0.51 +200.0 160.1 160.3 +0.1
Mean .
0 0.17 0.20 +17.6 120.1 112.3 -6.5
19.5 0.13 0.23 +76.9 139.3 130.1 —~6.6
A& 39 0.23 0.30 +30.4 162.8 155.7 —4.4
Taigu 78 0.17 0.30 +76.5 196.8 | 194.0 —1.4
FiE 0.18 0.26 +44.4 154.8 148.0 —4.4
Mean
AR ARE(x D) 0.9472%» 0.9947%%
Correlation coefficient °

PRy EEEBTRHALENEAREN DTPA pH 7.3, EDTA pH 7.0, EDTA+
(NH,),CO; pH 9.3 & 1M NH,H,PO, JLF 5 iR U R E Mo BB R, RALEITE
BUSE 13 B 25 SRR (R — B8 2 A Bl E 55 AU IT I R 3 3R 1 £ 7]
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SRR R B S s AR A B A A b o BB FT LB A RT3 M 2R R MR A B
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M AR IS5 RBER KD Bk BAR TS 54T 4R T RBROE, MX—FEHR,
BB 5 R R AR AR TR RN, Bt SR E AP RERAHREE,
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75 5 RAERT ] A R T RO B W S 5 HEREE, LU INNHAC + 0.2% 3 ¥ —#H
B HH 0 55 R R s R T I B0 S U AR A B R N R R R B B IS S v R
WERETEE, SRRENNELERBINSAEEAFBARLERSLE 2, TLLE
HEAHEH Y i« WRAXARNBEEHRRE, 8% 005 KEDE, HENSER
AEEAE RN bk,

WETH#, EORENRERNE T MERSENSRAX, MAZSEIMeH, &
HLUIE . CaCO, SRS FRIEM. Hik, EHlE L ERAGORM hE 2 B3 bietiu
B, A iR S A M SR S R E AR EE B R AL ENE E,
AHES EANS B ES TEIEER, B2 oH, CaCo, B HIAS R MR
BB GEARSESEAENMEFRAMNEN y(HsRER) AR ANEE R, Bk
Yy TR EEMNTREE, BANERSEARLERSLE . BRHL, EEK
R GINOBHEARBETR1)(2).(3), EBFREAESHSHPLE S5 TEE
HEFHERENREETIYE.
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PRt 4 39 o B4 RS CaCO, RKIRATRIE Mo A T IR COs 5
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BENRBAET).HE T RERSBROMNEYRERE FRE, M1 Ccco, &
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Fig. 2 Mn uptake by wheat plants in rclation to soil casily reducible Ma
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Fig. 3 Multiple regression of Mn uptake by wheat plants with soil casily
redusible Mn, CaCO, and organic matter
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STUDY ON NUTRITION OF Mn IN CALCAREGUS SOILS
II. SOIL TESTS FOR AVAILABLE Mn

Zhang Weili and Zhang Naifeng
(Institute of Soil and Fertilizer, Academy of Agricultural Science, Beijing)

Summary

Studies were made for eight methods of extracting available Mn from three calcar-
eous soils which received MnSO, at 5 rates to evaluate their correlations with Mn up-
take of plants, their abilities to extract amounts of applied Mn, and their applicabili-
ties to atomic absorgtion spectrography. The influences of the duration of plant growth
and air drying of soil samples on soil tests were also studied.

Of the eight methods investigated, the extraction of soil Mn with 1N NH,Ac+0.2%
hydroquinone at pH 7.0 can well indicate plant available Mn status of the soil. All the
other methods, i.e. DTPA+CaCl,+TEA at pH 7.3, DTPA+CaCL+TEA at pH 8.5,
EDTA at pH 7.0, EDTA+(NH,),CO, at pH 8.5, EDTA+(NH,),CO, at pH 9.3, 1M
NH,H,PO, and 1N NH, Ac at pH 7.0 are unsuitable for estimating plant available Mn
in calcareous soils.

Multiple regression analysis which involves extraction of soil Mn with NH, Ac+
hydroquinone and several soil factors demonstrated that in given cultural conditions,

inclusion of soil CaCO, of organic matter in the equation can improve Mn uptake pre-
dictability.



