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Table 1 Program of organic manure and chemical fertilizer application in the
located experiment

4+  Treatment 1 2 3 4 5 6 7 8 9

MY (t/ha) 0 0 0 75 75 75 150 150 150

N (kg/ha) 0 75 120 0 75 120 0 75 120
P,0, (kg/ha) 0 30 60 0 30 60 0 30 60
12483k MR | M (1000e/ha)| o0 0 0 1.46 1.46 | 1.46 | 2.92 | 2.92 | 2.92
N(t/ha) 0 1.80 2.88 0 1.80 2.88 0 1.80 2.88

P,O, (t/ha) 0 0.72 1.44 0 0.72 1.44 0 0.72 1.44
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Table 2 Microelement content (mg/kg) and pH value of soil after 12year
located experiment

b Hi% Zn 4 Zn A % Me 4 Mn
ey Available Zn Total Zn Available Mn Total Mn
5
Seg |e|¥g e Sels|Fe|s|®e|s|Te| ¢ | Rg|e|%Fgls
No I's b 3 oot loja |l lS]3|ts v IS|s|to) s
. ° = |8 =] ° =3 = |° =g = e =R =
1 0.20 0.12 63 49 2.50 2.08 498 463
2 0.22  {0.21] 0.16 0.14] 59 |[61.3] 58 !53.7] 2.28 [2.37] 1.98 | 2.0 493 467 | 391 | 382
3 0.20 0.14 62 54 2.32 1.94 410 293
4 0.66 0.16 58 56 2.12 2.06 426 318
5 0.74 0.67] 0.26 '0.18 60 [60 61 (58.7| 2.34 [2.09( 1.76 | 1.81 | 418 [393 | 313 | 345
6 0.60 0.12 62 59 1.82 1.62 336 306
7 1.60 0.48 78 53 2.06 1.96 388 316
8 1.12 |1.28) 0.26 [0.32] 66 67.7) 55 Is+.7| 2.12 [2.13] 1.84 | 1.83 | 366 I361 | 328 | 313
9 1.12 0.22 59 56 2.20 1.68 331 303
) [—0.901%% —0.517 —0.467 —0.08 0.598 0.40 0.791** 0.258
i # 3% Fe Toa) Fe HX Cu % Cu HY
= Available Fe Available Cu Total Cu P
=3 (%)
SE 5 SE o SE a SE § SE 535§SE=$E5QE$E
N | o I | & b I o s | o © [ o || g o '3 81 3| @ Tu I
o | @ El g 2| e |28 |F|l° (B2l |2 TR
1 5.32 5.26 3.35 2.74 1.14 1.04 30 32 8.27)8.29
2 5.80 |5.68] 5.76 [5.37| 3,23 [3.20| 2.88 {2.79| 1.14 [1.14{1.12|1.05{ 32 |{31.7| 31 |31.7(8.20{8.26
3 5.94 5.08 3.02 2.77 1.14 1.00 33 32 8.208.28
4 6.36 5.76 3.18 2.70 1.24 1.08 36 31 8.18/8.30
5 7.26 [6.94] 5.92 (5.77] 3.18 |3.05] 2.17 [2.39 1.26 [1.21}1.00{1.02] 36 |35.7| 32 |31.3(8.14/8.25
6 7.20 5.64 2.80 2.31 1.14 0.98 35 31 8.14(8.29
7 8.72 6.80 2.81 2.56 1.34 1.10 33 30 8.07/8.24
8 8.74 18.63| 6.64 15.370 2.63 |2.69| 2.60 |2.68| 1.28 [1.30/1.08{1.07| 33 |33 | 30 {30.3|8.07(8.19
9 8.42 | 5.66 “ 2.63 ! 2.89 1.28 1.02 33 31 8.09(8.20
rH —0.981**|‘ —0.595“ 0.865*“] 1—0.107 —0.09 — — —

1) pH 31 KEMEMEN pH & XK:it=2:1,
2) r@EI/LY pH SRBSEZANIHEXRER.
1992 5, 5 A B A BIR B/ FER F50—20,20—~40cm + B+ FE, AEHE BT R{AE, 2SR
B HEEEN DTPA (ZZ B RARRIRE, ETREGCERNEBERAEME TR, SE5H
FIT 2% 30
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Table 3 Microelement contents in leaves of winter wheat at flowering stage

i Zn Mn Fe Cu
= (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Sleswo [ 7o [ eom [ Foo | Em | 5o | & ow F ot
N Upper Lower Upper Lower Upper Lower Upper Lower
°- leaf leaf leaf leaf leaf leaf leaf leaf
1 5.8 4.8 42.0 39.2 136 156.2 3.5 2.8
2 8.2 9.2 68.9 51.5 197.8 228.5 5.5 5.5
3 14.2 9.1 84.9 60.2 246.8 289.8 6.2 5.5
4 7.4 5.7 39.9 31.3 94.0 139.2 5.8 3.5
5 11.6 8.5 79.5 58.9 211.5 261.5 4.0 5.8
6 14.1 8.9 91.88 64.6 221.5 323.5 4.0 5.8
7 8.2 7.0 46.8 37.3 78.8 213.8 8.5 3.8
8 16.5 13.3 46.6 51.5 176.5 318.8 9.0 7.8
9 14.1 11.4 62.1 62.6 163.0 351.5 7.0 8.2

D Er—Et. DTH—HREHDTBE=AM.

ZVHE RS ®

233 12 FEMRE, NEEXEFBREMBTRELENT X 4 HERTA, K
BRI DN BB EEEREZWE T HIHECRNT &, AoRWT:

(=) & (Zn)

1. HYLEER B2 A, BEFUEEL, TEPHLEE X Zn 4 8 &
0.21,0.14 7}3] 1.28, 0.32mg/kg, N 6—2.3 6%, 1Hi% Zn FHESEENLBGE
7.8.9)F LE 61.3 #MF 67.7mg/kg, TERMERRFLH, oH FLEHEN Zn &
BEARXEe Y, KA GIERREREH,oH 1 8.27 B 8.07, RiRK pH T
5% Zn £EMBRXRECY —0.907**, FHit, MEHFICERESER Zn SENEE
¥

2. {LREYER R MR 2 A VLB ER b, BB, X . TRIHEX
Zn K& Zn SEFWEMGEE 2.3 5156 54 kE);BESREEIEERE, ¥
B, E L VTFEAER Zn 4356 1.60,0.48 FREF) 1.12,0.22 (b 8,9 5 7 ), X7
HElR TG ARE, BN, E 8 Zn BEEREERECR D, WhEHF &
Zn B(F 3) BfEHEK.

(=) & (Mn)

LAVRER AR L5 Mo &R HmE2H, LEEX Mo k& Mo &
BEEIERAERAERNTERLD, Xa6EH TR E, EEN Mo BRE R
(% 3),EERFY Mo BHEREMKGE 49, LR 4.7 5 1 8Lk, =B H 58.91
SHIIME] 96.44 5 117.17t/ha,Mn 1 By 5.18 3Bin%F] 8.54 15 10.71kg/ha, L EH K
Mn #)5>BIe 2.50 FHER) 2.12 5 2.06mg/kg, L TFESE Mo TR Mn #EEEMH
HRARB B4 —0.847%*5 0.788**, KR B FKFH
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Table 4 Total crop yields and the amounts of microelements removed from
the soil during i2 years
hOE S 3 MhE+EX
£ Wheat Corn Wheat + Corn
- S, B~ S B % B
T otal Average Total Average Total Average
No. yield yield yield yield yield yield
(t/ha) (t/ha - year) (t/ha) (t/ha .« year) (t/ha) (t/ha - year)
1 19.58 1.63 39.32 3.28 58.91 4.91
2 38.77 3.23 66.22 5.52 104.98 8.75
3 49.18 4.09 77.16 6.43 126.34 10.53
4 32.64 2.72 63.00 5.32 96.44 8.04
5 55.59 4.63 79.53 6.63 135.12 11.26
6 61.17 5.10 82.23 6.86 143.47 11.96
7 43,02 3.59 74.15 6.18 117.17 9.76
8 59.48 5.00 87.02 7.26 146.50 12,21
9 60.60 5.05 87.08 7.25 147.67 12.31
mor ®O®E MMM E X .
i Amount of microelements was taken away from soil by crops (kg/ha)
m Zn Mn Fe Cu
No /NS EXK et INE XK it ha# Fok & | INE | EX | &)
* | Wheat | Corn Total | Wheat{ Corn | Total | Wheat| Corn | Total |Wheat| Corn| Total
1 0.83 1.49 2.32 3.02 2.17 5.18 11,12 23.29 34.41 | 0.31 {0.95 | 1.26
2 1.64 2.51 4.14 5.97 3.65 9.62 22.01 39.22 39.25 | 0.61 | 1.60 | 2.21
3 2.08 2.92 4,96 7.57 4.25 11.83 27.91 45.71 73.62 10,77 | 1.86 | 2.64
4 1.38 2.42 3.79 5.03 3.52 8.54 18.53 37.79 53.32 1 0.51{1.54 ] 2.05
S 2.35 3.01 5.36 8.56 4.38 12.94 31.55 47.11 78.67 [ 0.88 | 1.92 | 2.80
6 2.58 3.12 5.70 9.42 4.54 13.96 48.22 48.76 83.47 | 0.96 1 1.99 | 2.95
7 1.82 2.81 4.62 6.62 4.09 10.71 24.42 43,93 68.34 | 0.68 | 1.79 | 2.47
8 2.51 3.29 5.80 9.16 4.64 13.96 33.76 53.05 85.31 | 0.94 | 2.10 | 3.04
9 2.56 3.30 5.85 9.34 4.80 14.13 34.39 51.58 85.71 [ 0.95 1 2.10 | 3.06

: i3k 100kg LM LI BANEITER (ng),
Heh: EK: Zn 3.785; Mn 5.510; Fe 59.236; Cu 2.414,
IZNE: Zn 4.220; Mn 15.402; Fe 56.764; Cu 1.578,

2.8% Mo, & Mo ELETEZEINRR
¥4 0.715* % Mo, 2 Ma L TEZRNHEXARRS Y 052 50.79%, HH
EEHY Mo 12 Mo & TFEIEFH, 2 Mo ZEEETHTHOERKLERE TR B

i, EFELAHRAER Mo 12 Mo HEBEHT AR,

(=) & (Fo)
1. HHLRERH
S PMME] 6.36 5 8.72mg /kg, B/FT 19.5% 5 63.9%, TREAK Fe LREHHEM, &
HALER EKVRFRER,
2. {LHEfEH

EEH® Mo f1& Mo ZH @9 H X

WMEEVEGEE 4.7 5 1HB), EERRT Fe M 532mg/ke

BEAREGE 2,3 5 1 L), #8 TAhZEHAth Fe &8GR 3),
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FERE Fe #HBRBEEMMGE 4,HMm5IE LESE Fe T, RAEFSLRSIETE
Fe 956k, {EAM Fe AHEFHEM, LELBHBBRMLER, X TR BT HGEKE,
REBBK, RERWE, 5 oH TH,Fe FRBERE"™,

3. Fe BN B 2 Fe . HX Fe R pH ZAIMRAR  Fe B BS5 FE4S Fe THEAME
KARBOH—0.817*%, L E2 Fe TIESH R Fe MMAIMERX RMH—0.868**, AT XX Fe
M4 Fe MABRFANTRE, pH REWLIE Fe FRUHERRE", ZXB pH T
M SARB Fe EBBAOMEXRKA—0.981%*,pH THSL Fe THMEXREY 0.865**
HEREEKE, HH,EX Fe M2 Fe BTR pH EmMmTHEFESE,

() 48 (Cuw)

WREAIBGLEE 4.7 5 1HE), A% cu SBH 1.14 MME] 1.24 5 1.34mg/Lg,
DR 8.77% 5175%,BX 2 Cu SEBEWAK, WHEALRE, hMNEHRT Ccu KE
Bm(E 3, EXN1L#EE Cu NBER Cu BERAVFENEW,Cu ZHWER LR (K 4),
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EFFECTS OF ORGANIC MANURE AND CHEMICAL
FERTILIZER ON BALANCE OF MICROELEMENTS
IN LOU SOIL

Tong Yanan, Gao Zong, Liu Xinglan and Zhu Kezhuang

(Soil and Fertilizer Institute Shaanxi Academy of Agricultural Sciences, 712100)

Summary

Effects of long-term application of organic manure and chemical fertilizer on
the contents of Zn, Mn, Fe and Cu in soil were studied. The results show that the
organic manure is a good resource of Zn, Fe and Cu. After long-term application
of organic manure, the available Zn increased 8 times from 0.2 to 1.6 mg/kg; avai-
lable Fe increased by 63.9% from 5.32 to 8.72 mg/kg; and available Cu increased
by 17.5% from 1.14 to 1.34 mg/kg. Part of increased nutrients came from organic
manure, and part from the decomposition and mineralization of soil Zn, Fe and
Mn because the soil pH was decreased due to the decay of organic manure and
roots. Correlation coefficients of pH decrease and available Zn 2nd Fe increase
were —0.907** and —0.981** respectively, while correlation coefficients of pH
decrease and total soil Fe and Mn decrease were 0.864** and 0.791** respectively,
showing a close correlation between the availability of Zn, Fe and Mn and the pH
of Soil,

Key words Long-term located experiment, Microelements, Available content,
organic manure, Chemical fertilizer.



