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Characteristics of N, P, and K Nutrition in Different
Yield Level Apple Orchards

PENG Fu-tian, JIANG Yuan-mao

( College of Horticulture Science and Engineering, Shandong Agricultural University, Taian 271018)

Abstract: [Objective]In order to get the information about the characteristics of N, P, K nutrition in different yield level apple
orchards. [Method]l The orchards with ten-year-old apple trees (M. domestica Borkh. cv. Red Fuji/M. hupenensis Rhed) were
divided into four types, soil and plant samples were collected and determined at certain time from 1997 to 2000, fertilizer treatments
were also conducted in different type orchards. [Result] The results showed that soil alkaline hydrolyzable N, available P and K
concentration had an increasing tendency as yield level increased, indicating the important effect of soil fertility on yield. But the
three index value changed much and had low correlation index with yield at the same yield level. At high yield level orchards leaf
total N and P, fruit total N were relatively high but leaf total K and fruit total P were relatively low, leaf total K was mostly influenced
by yield, and decreased with yield increased. The effect of fertilizer on yield was changed with the change of yield level. Application
of P did not increase yield at all four yield level orchards, but as K was concerned, and it was contrary. Application of N increased
yield at middle and low yield level orchard. [ Conclusion] Fertilizer application amounts to apple trees should base on not only the
yield but also the soil available nutrients. The estimation of K level in apple trees should base on not only the leaf K concentration
but also the effect of yield on K absorption and distribution.
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Table 1 Amounts of N, P, and K fertilizer applied in different
treatments (N, P,0s, K,0 kg/666.7m?)

il X i e e [

Fertillizer Control Fertilizerat  Fertilizer at  Fertilizer at
low level middle level high level

N 0 7.5 15 225

P 0 3.25 75 11.25

K 0 7.5 15 22.5
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LB 15 kgo  (2) BEAEALEE: T 9 Afr—ktie, &
AbFR R 2 . SRR AL, P A 666.7 m* it 4l
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Table 2 Soil alkaline hydrolysable, available P and K at different soil layers in different yield levels (ug-g™soil)

P K IRARAE & Alkaline hydralgsalk N %S & Available P B Available K
Yield levels jii A+ 2 jii A+ 2 jii P
(kg/666.7m°) Range Average £SD Range Average £SD Range Average £SD
>4000 kg (A) 73.1~120.3 944+111 20.4~60.3 35.64+9.5 89.2~199.0 122.5+29.9
3000~4 000 kg (B) 65.5~92.0 79.3£4.8 20.0~46.2 33.8+6.1 85.0~140.2 106.8+£16.2

2 000~3000 kg (C) 39.2~70.3 51.2+7.8 21.0~48.0 31.1+£53 50.3~71.6 63.3+9.3
<2000 kg (D) 27.0~67.9 36.8+£54 20.0~38.4 26.9+45 40.2~68.7 51.3+10.3

P 1997 45~2000 4F 4 4E%HE  Data from the year of 1997 to 2000.

#3 FRFBKTFEREHBRS=ENESHREHEXERY

Table 3 Equations and correlation coefficients between soil alkaline hydrolyzable N and yield at different yield level orchards

I WA HFESHIR RS Equation and correlation coefficient

Type
» 1997 1998

2000 V¥ Average

A y = 4E-05x° - 0.2977x + 724.03
R=0.1254

y = 6E-05x - 0.508x + 1179
R?=0.1711

B y = 2E-05x - 0.158x + 343.32

R?=0.0254 R?=0.1977

C y = -2E-05x%+0.1086x - 90.205 y =-5E-05x*+ 0.2661X - 283.59
R?=0.1449 R?=0.215

D y = 3E-05x - 0.0651x + 61.85

R?=0.4865 R?=0.0199

AB  y=7E-06x°-0.0383x +129.67
R?=03757

y = 6E-06x* - 0.0338x + 126.4
R?=0.3808

CD  y=-1F-05+0.0674x-34511 y=23E-06x+0.005x + 21.433
R*=0.4144 R?=0.5479

ABCD  y=g8E-07x?+0.0164x+9.2888  y=3E-07%*+0.0191x +5.6102
R?=0.807 R?=0.8603

y = -2E-05x +0.2124x - 3855
R?=01142

y =-6E-05° + 0.4149x - 62509y = -2E-05x*+ 0.1361x - 153.2
R?=0.0765

y = -2E-05x% + 0.0913x - 65.354
R?=0.115

y=-TE-06x*+ 0.0204x + 17.663  y=-3E-05° + 0.0872x - 22.586

R?=0.1486

y = -8E-06x% + 0.0718x - 69.744
R?=0.3277

y = 7E-08x° +0.0121x + 18.91
R’= 04249

y = -2E-06x +0.0344x - 11.73
R?=0.8171

y= 2605 - 01781 + 484.78
R%=0031

y = 4E-06x°- 0.0372x + 168.98
R?=0.0466

y = -4E-05X + 0.2875x - 40854
R?=05319

y=-2E-05% + 0.1592x - 195.38
R?=0.1021

y = 1E-05%°- 0.0472x + 97.824
R%=0.0844

y = -6E-052+ 0.2869x - 314.61
R%=0.3589

y=9E-06x* - 0.0194x + 44.799
R?=0.1968

y = 1E-05% - 0.0396x + 67.926
R?=0.0905

y = -2E-07x*+ 0.0116x + 43.263
R%=0.2049

y=-1E-06x + 0.0216x + 18.193
R%=04101

y = 5E-06x - 0.0073x + 39,623
R?=0.448

y = -2E-06x + 00211 + 8.9787
R?=0.609

y=-TE-O7¢ +0.0227x +5.1823
R?=08145

y = -2E-07 + 0.0215x + 34324
R?=0.8798
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Table 4 Leaf and fruit N, P, K concentration of in different yield level orchard (%DW)

Eayit] HIZA % & & N concentration T & & P concentration 4 & K concentration
Type Parts S SEAY + bR Ei] S bR T R 7R
Range Average +SD Range Average +SD Range Average +SD
A M H Leaves 24~3.0 2.6+0.20 0.16~0.28 0.20+0.03 0.55~0.83 0.734+0.09
W2 Fruits 0.29~0.32 0.3434+0.09 0.042~0.049 0.04640.005 0.62~0.71 0.66+0.032
B A Leaves 24~3.1 2.7+0.24 0.16~0.23 0.20%0.03 0.82~0.87 0.854+0.02
WS Fruits 0.28~0.30 0.295+0.07 0.057~0.069 0.053+0.003 0.63~0.72 0.6740.031
C I+ A Leaves 2.2~29 2.6+0.22 0.15~0.22 0.18+0.03 0.75~1.26 1.11+0.18
W52 Fruits 0.25~0.28 0.243+0.06 0.051~0.062 0.057£0.004 0.69~0.73 0.67£0.027
D I F Leaves 2.1~2.7 2.3+0.20 0.15~0.17 0.16+£0.01 0.78~1.19 0.93£0.16
WS Fruits 0.22~0.25 0.21040.08 0.054~0.067 0.060+0.004 0.65~0.75 0.68+0.024

FerHdls g 1997~2000 4F 4 4[5 Data from the year of 1997 to 2000
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Table 5 Effect of N treatment on average yield and single fruit weight in three years (kg/666.7m?)

Byt X IR flise A e

Type Control N treatment at low level N treatment at middle level N treatment at high level
e B s B P4 B e B
Yield Single fruit weight Yield Single fruit weight Yield Single fruit weight  Yield Single fruit weight

A 3965.4b 269.3b 4512.3a 296.5a 4518.5a 287.6a 4416.8a 288.4a

B 3112.3b 211.2b 3512.4a 237.5a 3487.2a 243.6a 3541.8a 242.5a

o 2136.5d 200.3d 2357.6¢ 215.6¢ 2645.6a 226.3a 2584.7ab 236.8ab

D 1542.6d 176.3¢c 1638.7¢c 186.4b 1832.6ab 192.3a 1876.3a 198.9a

4o AR RS, AR,

=i |

4.1 ARIFERACE R 25 A AT, B R KT
ws HEBR AL ATk, ALY R mka s, (2
TIEGAR A USRS PR R A DG R R, A
L= R ARG REUBAR,  AEAIRIG L 4 15 2 LA
AN, BRI A IR B RO, (R R 5
AT, IR AR AN B O A
FHBERETCHE =R

4.2 W RAES SRS PR AR RBHE,
AR P AR OC R A, A= B AT 3 000 kg/
666.7 m? i} 3 S IEARSE, T 3 000 kg/666.7m? Hi &L
TG . B~ AP, R s & R nE,

4.3 O0F 3R 73 B2 W IR Y 2% e e SR R >
PRI, 2 ™ SRl A B AR RN, it
I AT RO S i, A R R, N
SRARANEAT .
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