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Effects of long-term cropping on the forms and the availability of micro-

nutrients in dryland soilson thelL oess Plateau
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Abstract: The low availability of il micronutrients in dryland of theL oess Plateau cannot meet the need of crop grow th and
then it has become one of the Imiting factors for the agriculture production in this area for many years The current cropping
systan sgpplied in the areamay have effectson the availability of soilmicronutrients The long-tem field cropping experiment,
w hich composed of fallow (FA ), continuous clover cropping (CC), continuousw heat cropping (W C), and clover-legumes
rotation (CLR), was initiated in 1984 in the L oess Plateau A fter 18 years observations, il sanplesw ere collected from

plough layer (PL) andplow le (PS) and then the sanplesw ere used for classifying the soil micronutrientsinto five forms, i
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e , exchangeable (Ex-), carbonate bond (Cr-), oxides bond (Ox-), organicmatter bond (Om-), and mineral bond M in-),
by using an anended sequential extraction technique In addition, il sanplesfrom O 100an il degpth were alo taken for
the detem ination of available micronutrient contents < that the effects of long-term cropping on the form s and availability of
il micronutrients in the area can be assessed The results show ed that the distribution of micronutrients in ils related not
only with total contentsof the eleanentsin il, but alow ith cropping systans The available Zn and Cu in the three cropping
systansw ere all low er than those in FW. W C and CC have the low est il available Zn contents, and the available contentsof
Cu in CC and CLR are the lowest The content of availableM n inW C is smilar to that in 0 40an il depth but low er than
that in 40 100an of FA, regectively. M eanw hile, the contents of availableM n were increased in CC and CLR systems
compared w ith those in RW. The contents of available Fe in the three cropping systenswere al® increased in 0  40am il
depth and presented the same distribution trend in 40 100an that the contents increased w ith the increase of il depth

M oreover, the available Few as low er inW C and higher in CLR than that in FA in 40 100an. How ever, CC has the smilar
contents of available Few ith that in P&/ in 40 100an depth These indicate that long-term cropping, especially leguminous
crops, could mprove the il nutrition of M n and Fe The long-tem continuous cropping of clover and w heat helped the
transformation of Zn and Fe from M in form s to Om fom's, w hich extended the capacity of il available Zn and Fe The five
fomsof Zn in CLR were low er than that in FA and the total contents in the three systam sw ere reduced due to the uptake by
cropsfor along time TheOXx-Fe contentsin the three systam sw ere increased in PL and decreased in PS wils, w hich suggests
that long-tem planting of crops can activate the difficultly disoolved Fe in deep =il Eighteen years cropping led to the
reduction of Cu in fiveformsin PL ils, nevertheless, CL R andW C caused the augnentsof such fomsin PS s0il M anganese
in Cr, Ox, and Om fractionswere all decreased after 18 years cropping In addition, exchangeable, carbonate bond, and
organic matter bondM nw ere higher in PL than in PS 0ils, w hileoxides bond andm ineral bondM nw ere low er in plough layer
than in plow le

Key words long-tem cropping; micronutrients forms availability
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Table1 Varieties, seedling, and harvesting per iods of crops studied

Crops V arieties Seedling period Harvesting period
Clover N ative varieties 6 9 Early June or M iddle
4 Qinmai 4(1984 1985) September
W heat 131 Changwu 131(1986 1995) .
134 Changwu 134(1996  2002) M iddle September 6 L ate June
Pea W hite pea M iddleM arch 7 Early July
M illet N ative varieties Early July 10 Early O ctober
1.3
2002 9 (0 15) (20 33an) ( r2ony
0 100am ; Imm 0. 25mm
(pH 7.3DTPA ) (HNOs-HCIO4HF )
) [21]
Tessier™  shuman'™ (Ex-) (cr)
©x-) ©m-) M in-)5 . 2,
2
Table 2 The seguential fractionation method of micronutrients in ils
Fractions Extractants Operation condition
(Ex-) ImolA M g(NO3) (pH7.0) 2h Shake 2h
(cr) Imol/A NaAcHAc (pH5.0) 5h Shake 5 h
©x-) 0. ImolA NH2OHHCL -25%HA ¢ 0. 5h Shake 0. 5h
©om-) A: 30% H202(pH2.0) A 85 , 1, B Extracted wicewith A at
B: Imol/A M g(NO3) (pH7.0) 85 , then extracted 2 hourswith B at 25
M in-) HNO3-HCIOaHF
2
2.1
2.1.1 (1 , 0 40mm ;
40am [22]
, 3 0 50an )
, 50 80am
Y 1 Contents (mg/kg)
# 1 Concents (mg/ke) 0.6 0.7 0.8 0.9 1.0 11
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B —— A WC x —— T #fE CLR
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Fig 1 Distribution of available zinc in il profile

2

Fig 2 Distribution of available copper in il profile
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pH [23 27]
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Fig 3 Distribution of available manganese in il profile Fig 4 Distribution of available iron in il profile
2.2
2.2.1 , 59.11 76.68ng/kg;
, 3.10 3.95mg/kg; , 1.16 1.55mg/kg 0.43 1.00mg/kg;
, ( 5
5 , )
, 3 ,

, 21.15%  23.08%, 14.19%  10.67%;
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Fig 8 Iron fractions in different planting systems
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