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K TR W, B Fe JIE it A &2 (9 3 it
H K B &, 2009 4F 43 ) B BRI T 12. 63 % .
18.33% M1 0. 96 %, 2010 4F 4 %] Lk %F & 84 i T
19.99%.16.55% F1 17.55% , H & T 2009 4F +
Jiti 150 g A5 %F BEAH b 22 5 ik 8 3 7K F- .
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Table 1 The effects of Fe,Mn and Cu fertilizer on the elements content of N,P and K of almond leaves

JIE A} i 2 W /g 2009 4F 2010 4¢

Fertilizers Concentration N/g+kg! P/g-kg! K/g kg! N/g+kg'! P/g-kg! K/g kg
FeSO,+7H, 0O 50 27.30 aA 1. 43 aA 22.30 bB 29.78 aA 1.72 aA 25.09 aA
100 27.06 aA 1.41 aA 23.43 aA 25.16 bB 1. 60 bB 24.37 bA
150 25.96 bB 1. 25 bB 19.99 cC 24.55 ¢C 1.24 cC 24.58 abA

0(CK) 27.77 aA 1. 46 aA 19. 80 cC 29.29 aA 1. 88 aA 20.91 cB

MnSO, +H, O 10 27.28 abA 1. 46 aA 20.90 bB 28.63 abA 1.73 abA 21.55 bB
30 28.41 aA 1.49 aA 21.07 aA 28.95 aA 1. 77 abA 23.31 aA

50 27.09 abA 1. 41 abA 21.23 aA 28.51 abA 1. 87 aA 23.83 aA

0(CK) 27.77 aA 1. 46 aA 19. 80 bB 29.29 bB 1. 88 aA 20.91 bB

CuSO,+5H;0 10 27.05 bB 1.42 abA 22.53 aA 29.65 bB 1. 82 aA 25.26 aA
30 27.95 bB 1. 48 aA 20.03 bB 29.97 bB 1. 74 abA 23.95 bB

50 29.37 aA 1.46 aA 19. 38 cC 30.17 aA 1. 81 aA 23.58 ¢C

0(CK) 27.77 bB 1. 46 aA 19. 80 bBC 29.29 bB 1. 88 aA 20.91 dD

ARG XA ZEE B EENE, KRS FH 2555 0. 01 iR B #E KTV NG FRN 227K 0,05 BEKT, T,

Note: Different capital letters indicate extremely significant difference at 0. 01 level,cowercases indicate significant difference at 0. 01

level by Duncan’s multiple range test. The same below.
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Mn Xt it i Mg & 28 46 JC i & 52 0, 2009 4F
Y fr 7.57 gokg' 2010 4FE4E 3 4ES. 21 gokg';
34 Mn XFif i B 0 &R B & & 2009 4F 5 2010
AR R I8 45 S A R, 2009 AR 2B AR HE O R
1M 2010 4E 2B B R R .

ALt H & Cu X Bkt erp Ca . Mg B 1
FE AR AL JC W 52 MR, 2009 AR 56 o 7 b i
Ca.Mg.B 1y & #t 47 5| 4k #5 7€ 25. 86 g~ kg',
7.93 gokg' Fl 55. 77 mg-kg' (K 7K . 2010 4 0
Ay 90 4k B2 AE 19, 54 g+ kg'. 8. 15 g+ kg! Hl
57.30 mg-kg' WK FE.

2 LTk . Fe AL #E B L, Fe . Mn X} Ca
AHEPiEH .

®2 FeMn CuXE#HFH CaMg. B TEEENHIN
Table 2 The effects of Fe,Mn and Cu fertilizers on the elements content of Ca,Mg and B of almond leaves

R A K Y IE /g 2009 4F 2010 4F

Fertilizers Concentration Ca/g kg Mg/g-kg'! B/mg-kg! Ca/g kg Mg/g-kg'! B/mg-kg!
FeSO,+7H;0O 50 24.65 bB 7.84 abB 59. 68 aA 19. 06 bB 8.26 aA 75.75 aA
100 23.00 cC 8.09 aA 57.78 bB 19.17 bB 8.20 aA 70.79 bB

150 21.34 dD 7.87 abB 54.09 cC 18. 38 cC 8.11 abA 56.7 cC

0(CK) 25.08 aA 7.91 abB 54.15 cC 19. 34 aA 8.38 aA 57.43 cC

MnSO,*H,0O 10 24.85 bB 7.90 aA 54.91 ¢C 18.01 bB 8.27 bB 56.31 bB
30 24. 38 bcB 7.30 bB 56.00 bB 16. 24 cC 8.17 cC 55.30 cC

50 22.28 cC 7.17 bB 64.53 aA 16. 90 cC 8.03 cC 51.61 dD

9(CK) 25.08 aA 7.91 aA 54.15 dD 19. 34 aA 8.38 aA 57.43 aA

CuSO, *5H,0 10 24. 88 bB 7.86 bB 55. 64 bB 20. 84 aA 8.03 aA 58.09 aA
30 26.99 aA 7.92 bAB 55.63 bB 18.67 bA 8.00 aA 56.50 abA

50 26.49 aA 8.02 aA 57.65 aA 19. 29 abA 8.17 aA 57.17 aA

0(CK) 25.08 bB 7.91 bAB 54.15 bB 19. 34 abA 8.38 aA 57.43 aA
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W .

AN FESE 2 a WA ES R BT, BE 5 i Mn i3
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L5 B R] 22 5 0 L 8 it & A9 Min AR X
BErt Arf Fe I LA HEHT/EH .2 a 3R
Jifs FH &R 10 Fi1 30 g B i Bkt B Fe TR
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W, Bl A Min it & 09 38 i, of o Cu 5
2009 4F 4 51 o Xt BE 38 T 0. 51% . 3. 14 % Al

3.14% . 2010 4F 43 ) b X B& 38 T 1.88%
9.66% 1 17. 20% ; Mn X it B/ Zn & 22840 TG
2R, 2009 4E4ERRTE 23. 87 mgekg',2010 4F
HEFF7E 37. 72 mgekg!',

2009 4E M1 2010 4FHELE 2 a KIS AR R B L B
i Cu fE R, it 5 Cu & i 2 & B
HAS TR v B A6 B2 5 08 ] SAN (] e BE () 3 25 S A
2 Cu 5 BUm Bkt 7 Fe i9m i, i Cu Jifi
FHA B3, 1 o Fe & &t 2009 4F 43 51| LX) A
W T 5.38% .2, 86 % A1 19. 47%,2010 4 43 3
Fe st BR80T 1. 88% .2, 32% A1 12. 15% ; Cu it
PESE R A B R Zn F1 Mn (W0, BEE Cu it
HEAE . AP Zn B Mn £ A 2009 4F 4 B
X R 8 i T 23, 50%. 29. 52%. 22. 99% A
14.66%.1.92%.20. 19%, 2010 4K 10. 54% .
8.50% 7. 41 % F1 1.57% .7.80% .24.13%,

ZE LR . Mn 5 Cu.Cu 5 Zn [8] 0 H 42 i,
Fe 5 Zn . Mn.Cu [AJ#H HFEHT .

* 3 FeMn.,CuXtm#kit F & Zn . Fe Mn,Cu TEEEHN TN
Table 3 The effects of Fe,Mn and Cu fertilizers on the elements content of Zn,Fe,Mn and Cu of almond leaves

RO} 2 W /g 20095 20105

Fertilizers Concentration Zn/ Fe/ Mn/ Cu/ Zn/ Fe/ Mn/ Cu/
mg-kg! mg-kg! mg-kg! mg-kg! mg-kg! mg-kg! mg-kg! mg-kg
FeSO,+7H, 0O 50 22.70 bB 255.37 cC 15.073 bB 6.90 bB 36.19 bB 280.52 ¢C 24.89 bB  8.44 bB
100 22.92 bB 298.16 bB 10. 32 ¢C 7.00 bB 36.95 bB 282.76 bB 21.56 ¢cC  8.42 bB
150 21.14 C 315.85 aA 8.65 dD 6.12 cC 31.60 cC 293.91 aA 14.30 dD  7.65 cC
0(CK) 23.10 aA 211.45 dD 17.19 aA 9.87 aA 37.77 aA 265.12 dD 28.06 aA  8.48 aA
MnSO,*H; 0O 10 25.96 aA 212.79 aA 17. 25 bB 9.92 bB 37.84 aA  252.98 abA 29.84 ¢cC  8.65 cC
30 23.23 aA 218. 33 aA 17.98 bB 10. 18 aA 38.62 aA  252.06 abA  30.01 bB  9.31 bB
50 23.18 aA 173.58 bB 19.17 aA 10. 18 aA 36. 64 aA 231.05 bcB 34.31 aA  9.95 aA
0(CK) 23.10 aA 211.45 aA 17.19 ¢C 9.87 bB 37.77 aA 265.12 aA 28.06 dD 8.49 dD
CuSO,4+5H,0 10 28.53 bB 200.07 bB 19.71 bB 10. 54 ¢C 41.75 aA 260. 14 bB 28.50 bB  8.68 cC
30 29.92 aA 205.41 bB 17.52 bB 10. 67 bB 40.98 bB 258. 96 bB 30.25 bB  8.63 bB
50 28.41 bB 170. 29 cC 20. 66 aA 11.13 aA 40.57 bB 232.91 cC 34.83 aA  9.14 aA
0(CK) 23.10 cC 211.45 aA 17.19 <C 9.87 dD 37.77 cC 265.12 aA 28.06 bB  8.48 dD

i EL e R B A RO, S0 A b 22 Sk
SR K TR 7 e B SR 2 W Bk = BURE T
& Fe.Mn, Cu W . o] JI 84 2 A 4 i 19 75 35 b 52
73 8 s A s T 28 A A 2 e B R 0T 1 1)
B 30 d Zedi. R HRR R, LI
JTCRAEM B LRA 15~30 d i 58, Rk A
WA 2 Ay i AR IE S O i M B AR I R T R

3 ik

Fe Mn,Cu 2R ALK K7 b i 1Y it oo
R TERCETT R B Z i R R T A R A
FE» SR T it 1) e B AN YA B AR L HOR PR
e 2 SR IE © 28 0 W L 52 e 2R R A 22 T
o U R A Bk 2 AT L Feo Mn, Cu 19
Tk fE 2 B B2 Mk 5 R Fel M, Cu B9 &
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Effects of Soil Fertilization of Fe,Mn and Cu on Mineral
Nutrient Elements Content of Almond Leaves

YANG Bo' ,CHE Yu-hong’ ,XU Ye-ting' ,GONG Peng' ,LU Chun-shen'
(1. Institute of Horticulture, Xinjiang Academy of Agricultural Sciences, Urumgqi. Xinjiang
830091;2. Xinjiang Agricultural Professional Technology College,Changji, Xinjiang 831100)

Abstract: In order to prove the effects of fertilizer of Fe, Mn and Cu on mineral nutrient elements content of al-
mond leaves, fertilizers with different concentration of Fe, Mn and Cu were fertilized in almond garden which
was during the fruit budding period from 2009 to 2010. The leaves were collected in the fruit expanding period
for the determination and analysis of ten kinds of mineral nutrient elements content(N,P,K,Ca,Mg,B,Zn,Fe,
Mn and Cu). The results showed that it could improve the corresponding element content of almond’s leaves
significantly or extremely significantly when the soil was fertilized by fertilizers with different concentration of
Fe,Mn and Cu during budding period,and higher concentration greater content. At the same time, the fertilizer
of Fe,Mn and Cu formed dual relationship for promotion and antagonism with other nine kinds of various min-
eral elements during the absorption process. Fe could promote the absorption for K and B, but restrict the ab-
sorption for N,P,Mn,Ca,Cu and Zn. Mn could promote the absorption for K,Cu and Mg, but restrict the ab-
sorption for Ca and Fe. Cu could promote the absorption for K,Zn and Mn, but restrict the absorption for Fe.

Key words: almond;leaves;trace elements
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