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Study on soil nutrients in apple orchard and balanced fertilization
in shaanxi Weibei dry-land
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Abstract: [Objective) The research is to study the effect of balance fertilization on apple fruit yield and
quality in order to apply the theoretical foundation for the high quality of apple production in Weibei plat-
eau. [Meyhod]) Totally 64 soil samples were taken in grid from apple achard in Xiuli villagge of Shaanxi
Weibei dry-land and effects of different fertilizer treatments on apple fruit yield and apple quality were
studied. [Result] The results by ASI method indicated that 36. 1% .,41. 7% ,80. 6% and 77. 8% of soil
samples for the content of available N, available K, available Zn and available Mn went under the critical
value. 13.9%,11.1% and 16. 7% of the soil samples for the content of available P,available S and available
Fe were under the critical value. It shows that the soil was poor in available N, K,Zn and available Mn and
abundent in available P,S and Fe in the area respectively. The 3-year experiment showed that fertilizer sup-
ply could increase apple yield in the range from 12. 6% to 36.4%. The order of increase rate among N, P
and K was N>K>P. [Conclusion)] Only the balanced application of N,P and K can have the best of the
apple yield, quality and benefit. The reasonable quantity of fertilization should be N 0. 3 kg/tree,P,0O; 0. 1
kg/tree,K,O 0. 25 kg/tree,and it's necessary to apply some of Zn and Mn fertilizer.
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Table 1 Available nutrients of experimental soil
+JREE/em AP/ (g + kg™ AMBERTHESR /(pge mL™D

Soil depth OM N P K Ca Mg S Cu Zn Fe Mn

0~20 16.1 64. 3 28.6 97.4 830. 8 287.6 21.7 2.1 1.7 19.4 3.1

20~40 10. 3 43.7 19.4 65. 3 634.9 203.4 16.5 1.4 1.3 11.6 2.4

40~60 8.2 35.4 13.1 34. 2 364.6 168.7 13.7 1.1 0.9 6.4 2.1
1.2 F & (R .HUMEL 3R H4HMH LIAHELZX,
121 ¥FREIERSRASH T 2002 4ERE HE UREBCE 2 AL PR/ D O34T . 1 it 2

SE SR S o A SR el e R S5 ] B ) 5 32 S 6~
8 BRI . 43 il 75 SR AR e [l 45 52 00 o e L A1 AN
B2z 0E) 3 A CREHZE (0~20 cn) HFE IR SR 1E
Ry AR AR A R SR AR 10 AR ] 77 K
S-S B A BE 2 AR AL 64 4. EREXCT R BERE
it 2 mm & . R ASLIE S Hr TR L 1 3R 0
AR o A HLE A 0. 2 mol/L NaOH +0. 01
mol/L EDTA+{RF3 4 2 06 F B W H2 s 440 P
R K R HER A B #2537 (0. 2 5 mol/L. NaHCO;
+0.01 mol/LL EDTA + 0.01 mol/L NH,F) &,
B E R A 1 mol/L § KCL 3= . ¥ 35 43 #r 4
JE s AL Ca, Mg, S,Cu,Zn,Fe, Mn H] it WG 15
A 5E
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Table 2 Trial treatment of apple trees balance fertilization

b 3 Jifi A 4 Fertilization of per tree

Treatment N/ (kg - #-D) PO/ (kg 8 KO/ (kg - # D) ZnS0, /(g/L—1) MnSO, /(g + L 1)
CK 0 0 0 0 0
PK 0 0.15 .25 0 0
NK 0.3 0 .25 0 0
NP 0.3 0.15 0 0 0
NPK 0.3 0.15 0.25 0 0

NPK+Zn 0.3 0.15 0.25 10 0

NPK+ Mn 0.3 0.15 0.25 0 8.0
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Table 3 Soil organic matter and available nutrient contents
i H AP/ (g« kg™ D) HYASEFRTESGE / (pgemL™ 1)
Item OM N K Ca Mg S Cu Zn Fe Mn
SEHIME Average 15.3 51.0 21.5 81.5  630.8 249.6  28.3 2.3 1.6 15.9 3.7
AR Max 25. 1 70.9 45.6  126.3 1002.4 456.3  54.32  4.24 3. 04 34. 2 7.01
/M Min 7.0 16. 1 6.3 42.8 56.9  116.3 9.7 0.82 0. 82 3. 65 1. 89
bR SD 5.1 15.9 9.7 22.1 188.8  81.1 11.9 0.8 0.5 7.4 1.3
TRER/ % CV 29.5 31.1 45. 4 27.2 29.9 32.5 42,2 37.3 31.7 46.3 35. 6
A/% — 36. 1 13.9 41.7 0 5.6 11.1 8.3 80. 6 16.7 77.8

A RS S AT G B0 A B R R RR R H B (00 5 £ SR AT R G VE A R CAST ) B AS [ 37 43 & i 19 I A8 43 0 - NS0
pg/mL,P 12 pg/mlL,K 78. 2 ng/mL, Ca 400. 8 pg/mlL, Mg 121. 5 pg/mL,S 12 pg/mL, Cu 1. 0 pg/mL,Zn 2. 0 pg/ml, Fe 10. 0

pg/mL,Mn 5.0 pg/mL,

Note:“A” stands for the percentage of soil samples nutrients below the critical value (%) ; The critical value of soil nutrients in “ASI” was:

N 50 pg/mL,P 12 pg/mlL,K 78. 2 pg/mlL,Ca 400. 8 pg/ml,Mg 121.5 pg/mL.S 12 pg/mL,Cu 1.0 pg/mL,Zn 2.0 pg/ml,Fe 10. 0

pug/mL.Mn 5.0 pg/mL.
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Table 4 Effect of balance fertilization on apple trees growth

piE) BB/ em Hit T /g it R/ em? H-£x 3K /SPAD
Treatment Length of new shoot Weight of dry leaves Leaf area Chlorophyll

CK 0.23740.016 a 22.5+1.414d 21.0£2.2 b 50.1+1.3 b

PK 0.21740.049 ab 23.9+2.48d 24.4+10.1 ab 49.6+1.1b

NK 0.19540. 067 ab 25.24+0.74 cd 25.2+2.8 ab 51.4+1.7 b

NP 0.14940. 083 ab 26.6+0.37 ¢ 27.9%8.2 ab 49.7+1.0 b

NPK 0.215£0.077 ab 29.840.58 b 30.8+2.4 a 50.24+0.6 b
NPK+Zn 0.13740.063 be 33.4+0.58 a 29.8+2.5a 55.1+1.0a
NPK+ Mn 0.05740.021 ¢ 30.8+0.80 b 28.4+3.2a 55.0%2.6a

T RS EAR R AR AR /NG 58 R R 22 5 B35 (P<<0. 05) . TR

Note: Different letters in same tier means significant at 0. 05 level,same as follow table.

2.3 FEBEEMNERFEMHEIFIE
2.3.1 MERFEW XA HES M, 5XHE

A EE . it A AR BE Al SE R R R 12 600 ~
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Ab ISR AR B ik B T 32,39 t/hm’, BN
HEEIN 1 34. 2% . 2B, 20 0 40 EURE 5 4 I8 A A e
e A it FH - fE 75 0 & #E L i A 7= 1. PKLNK
F NP b 35 1) 37 AR 7 3 77 i 3 0] B (CKD 43 531 1
T 12.6%,19. 5% F 18. 8%, fH UL AT %0, >4 #h 4k

A2 R e L B B 36, 3905 NPK+Mn AP 3R B 59 SRR g - RO > B0 > AT
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Table 5 Effect of balance fertilization on apple fruit yield
b3 7= /(t » hm™ %) Fruit yield SR/ (t e hm™?) g o R 488 7/ 9%
Treatment 2004 4 2005 4E 2006 4E Average apple yield per year Increased percentage
CK 25.1 24.6 22.7 24.15 ¢ -
PK 27.1 28.4 26.1 27.19 b 12.6
NK 26.6 29.9 29.7 28.86 b 19.5
NP 29.1 30. 2 26.7 28.69 b 18.8
NPK 32.7 31.9 30.9 31.81 a 31.7
NPK+Zn 32.5 32.9 36. 4 32.93 a 36. 3
NPK -+ Mn 32.4 33.4 36.1 32.39 a 34.2
2.3.2 ERSRAMHra F i RS X SE R R Y SE M 45 3R WL 6.
x6 FTEHEENFERMRAZMN
Table 6 Effect of balance fertilization on apple fruit quality
s Ve ?ﬁ”ﬂi/ ﬂf‘ﬁ‘ﬂi*}?iﬁ%\ﬁ/ ﬂ?ﬁﬁﬁéﬁ?ﬁf‘?ﬁ/ ﬂ%‘*'fﬂilﬁlﬁﬁf%ﬁ”ﬁ/ T}E%Eﬁ/ﬂ ﬁ;ﬁ;lﬁ/ﬂ
Treatment (mge+g b (g kg™ (g kg™ (g kg™ ) (nmol * cm ™ ?) (kg * em %)
Vitamin ¢ Soluble sugar Titratable acids Soluble solid Anthocyanin Hardness
CK 97 ¢ 95 ¢ 4.4 a 126 b 0.37 b 6.3 a
PK 104 ¢ 106 bc 3.3 ¢ 133 b 0.44 ab 6.8 a
NK 102 ¢ 114 b 3.5 be 148 a 0.43 ab 6.9 a
NP 101 ¢ 110 b 4.2 a 131 b 0.42 ab 6.4 a
NPK 128 a 128 a 3.9b 158 a 0. 44 ab 7.3 a
NPK+Zn 113 be 138 a 3.7b 154 a 0.51 a 7.2 a
NPK -+ Mn 123 ab 139 a 3.8 b 156 a 0.43 ab 6.9 a

H15% 6 AT LA M, 5 00 A LE . 45 it AE Ak BE 5P 2R
(4 Ve RV PR R AT 9 P [ 8 ) 5 i A A TR
Mo 3G AT E R R R RSO BEIR L SR . 1
SR i ELAS () I Ak B S SR B 4 A

B B M B2 B S ] . Horp NPK 4 B A9 3E 5 Ve fimf
P B W) & B, A B 128 mg/g Fl 158
g/kg; NPK+Mn &b B SER AT Mo & e .

B BB A s

139 g/ kg & Wit 4 AT LI B g 302 SR 2R 52 v al i PR
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H 22 7 AT 41, NPK + Zn 4b P 3% 5 186 0 1 77 &
He e e A TR A A S8 B s 4 e 8. 78 t/hm’
19. 3 T-J6/hm* 1 15. 6 T JG/hm’®; PK 4b B 3% I 1%
T 7 g HE N ASCA FA A 3 B A, 43 5 R 3. 04
t/hm*.6. 69 F-J6/hm* 1 4. 86 T JC/hm’ ; A [a) jifi A
b R 4l A K /NI K s NPK + Zn > NPK +
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Table 7 Effect of balance fertilization on yearly apple profit

4b 7R Hommgreat/(ce hm™ 2 BN /(T-58 « hm™2) ERHEA/(TJC - hm ?) 4t A/(F-56 » hm™ %)
Treatment Increased apple yield Profit increment Fertilization investment Net profit
PK 3. 04 6.69 1.83 4. 86
NK 4.71 10. 30 2.84 7.51
NP 4. 54 9.98 2.29 7.69
NPK 7.66 16. 70 3.48 13.40
NPK-+Zn 8.78 19. 30 3.70 15. 60
NPK-+Mn 8.24 18.10 3.77 14. 40

TR AR Sl PR3 1.6 I8/ ke i BERR A5 M 0. 48 T/ ke, & ALH N 2. 75 J€/kg. ZnSO, Fl MnSO, ¥k 4. 8 76/ kg, ¥R 2. 2 J6/ kg % 4%

G W P R 2 R LA Y A A

Note: Quotation is urea 1. 6 Yuan/kg, super phosphate 0. 48 Yuan/kg,KCl 2. 75 Yuan/kg.ZnSO,; and MnSO, 4. 8 Yuan/kg,apple 2. 2

Yuan/kg. The profit analysis result not including other cost except fertilizer.

ot
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TE RSN AE fh B3 A B4R PE T JEH2 NPK A+ Zn

i
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F16 77 2k M0 A SO o 348 S8 T 395 B 4 gL 38N 2 U AR AR L 40
ORI SRR A G T 15, 486 it B0 IS A R DT R
- i it A

44 i

P AR AIF 5 485 SR T AR B R S SR T A A N
K.Zn fl Mn & 28K, N [A] 7t I8 b 2 A fff 32 28 7=
AN 12.6% ~36. 4% , Horp NPK+Zn kb B 19 3%
L . BT BRI AN 36. 4 %, BG4l e A
K3k 15,6 Tou/hm’® . f i o0 2% 38 4L T 1Y
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