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Table 1 The mass fractions of mineral nutrient elements in Fuji apple leaves

I P 76 3 43 B AR (0)

o o B 3 A FHE Mass fractions of elements A
Element Range of mass Average - o S en Normal
fractions value R i B B foi LR range
Lower sample Normal sample  Higher sample
N(%) 2.220~3.190 2.699 1.8 11.0 87.2 2.31~2.50
P(%) 0.132~0.340 0.238 0.6 1.8 97.6 0.135~0.166
K(%) 0.344~1.769 0.979 20.1 34.1 45.7 0.73~0.98
Ca(%) 0.597~4.044 1.395 81.1 14.0 4.9 1.73~2.24
Mg(%) 0.129~0.815 0. 366 55.5 23.2 21.3 0.37~0.43
Cu(mg/kg) 1.552~39.546 6.880 93.9 6.1 0 20~50
Fe (mg/kg) 96.502~441. 830 211.255 3.7 11.0 85.3 120~150
Mn(mg/kg) 48.949~160. 963 87.236 4.3 44.5 51.2 52~82
Zn(mg/kg) 12.013~68.471 27.952 42.7 48.8 8 24~45
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Fig-1 The mass fractions of mineral nutrient elements in Fuji apple leaves
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Table 2 Variations of Fuji apple leaf nutritional elements

. UM - FREEZ(S) TFHE(X) ZRAB(CV)

Element Voin Vo Standmd Average Coefﬁ‘cu?nt

difference value of variation
N( ) 2.220 3.190 0.180 2.699 6.67
P( %) 0.132 0.340 0.036 0.238 15.13
K( %) 0.314 1.769 0.302 0.979 30.85
Ca( %) 0.597 4.044 0.119 1.395 35.56
Mg( /%) 0.129 0.815 1.151 0. 366 32.51
Cu(mg/kg) 1.552 39.546 6.676 6.880 97.04
Fe(mg/kg) 96.502 441.830 62.446 211.255 29.56
Mn(mg/kg) 48.949 160. 963 24.283 87.236 27.84
Zn(mg/kg) 12.013 68.471 10. 899 27.952 38.99
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Table 3 Correlation analysis results among major nutrition elements in citrus leaves

Ef;fm N p K Ca Mg Cu Fe Min Zn
N 1.000
p 0.105 1.000
K 0.035 0.276" % 1.000
Ca —0.116 0.435" % 0.244"* 1000
Mg 0.068 0.011 0.029 0.573" 1.000
Cu 0.088  —0.016  —0.027 0.016  —0.042 1.000
Fe 0.064 0.026  —0.233°*  —0.081 0.011 0.006 1.000
Min —0.096 0.037  —0.055 0.027  —0.106  —0.037 0.025 1.000
Zn 0.065 0.093 0.085 0.150  —0.028 0.155"  —0.028 0.351" " 1.000

T n =164, % * 35 0.01 B IKF-, * 35 0.05 P FEKF,

Note: * * Correlation is signjficant at the 0.01 level, * Correlation is signjficant at the 0.05 level -
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Table 4 DRIS indices; M—DRIS indices and DOP index and order of nutrient requirements
12 7y o NII
| EWOTE JCH Element X o A
Regi Name of H Order of nutrient requiment
M diagnosis N P K Cu Fe Ma Zn Ca Mg DM XpOP i
DRIS —1 5 —2 —7 2 3 0 4 —4 28 Cu>Mg>K>N>Zn>Fe>Mn>Ca>P
EE:—‘—»
Yiéf M—DRS —2 5 —2 —7 1 3 0 4 —4 2 30 Cu>Mg>K=N>Zn>Fe DM >Mn>Ca P
an an
DOP —4 8 —6 9 —3 9 6 9 —9 63 Mg—~K=>N->Fe~Zn—P=>Mn=Ca=Cu
DRIS 2 3 5 2 -5 —6 —2 0 1 26 Mn—>Fe—>Zn—>Ca—>Mg—N=Cu—~P—~>K
Xi)il‘ig M-DRIS 2 3 4 2 =5 —6 -2 0 1 1 2 MaFeZn>Ca>Mg=DM>N—Cu>P>K
any:
DOP 0 3 17 28 —14 —15 —4 7 5 93 Mn—Fe=>Zn=>N-P~>Mg—>Ca—K~>Cu
DRIS 7 4 —21 6 13 1 —3 —9 68 Cu>Mg>Ca>Zn>K>P>Fe>N>Mn
il M—DRIS 6 3 1 —22 5 12 1 —4 —9 7 70 Cu=Mg—~Ca—>Zn=K=>P>Fe->N->DM—>Mn
Tongchuan
DOP —4 —9 —7 —56 —2 15 —8 —23 —30 154 Cu>Mg>Ca>P>Zn>K>N>Fe>Mn
DRIS 6 -7 —1 —18 —1 1 —1 7 14 56 C11>P>K:Fe:Zn>Mn>N>Ca>Mg
];EX_%_ M—DRIS 7 —8 —2 —18 —2 0 —1 7 13 1 62 Cu~P~K=Fe—~Zn>Mn—~DM>N=Ca—Mg
a0]1
DOP 2 —20 —12 —49 —11 —5 —8 12 32 151 Cu>P>K>Fe>Zn>Mn>N>Ca>Mg
DRIS 6 2 -1 —2 7 —1 0 -9 —2 30 Ca>Mg:Cu>K:Mn>Zn>P>N>Fe
e
\;ﬁ.% M—DRIS 6 1 -1 —2 7 -1 0 -9 =3 2 32 Ca>Mg—Cu~K=Mn—Zn~P=>DM~>N—>Fe
eman
DOP 4 —4 —7 —11 12 -7 —3 —25 —5 78 Ca>Cu>K:Mn>Mg>P>Zn>N>Fe
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Study on nutrient diagnosis of Fuji apple in Shaanxi Province

XU Min, WU Fa~qi: ZHANG Yang, ZHANG Jin
( College of Resources and Emirorament, Northwest A & F University» Yangling, Shaanxi 712100, China)

Abstract . The mineral element content of leaves sampled from Fuji apple excellent demonstration orchards in

Weibei area of Shaanxi Province was analysed- The nutrient diagnosis of apple leaf was investigated by DRIS, M—DRIS

and DOP- The results were as follows: (1) The available nutrient content of leaves was significantly different among dif -

ferent orchards- (2) There were nine mineral elements that were diagnosed in apple leaves of every orchard- The most

deficiency element among those nine elements in orchards in the regions of Yan " an, Tongchuan and Baoji was copper
(Cu) while that in Weinan was calcium (Ca): in Xianyang was manganese (Mn)- (3) The NII and 2DOP of apple
leaf in orchards of every region were accounted- The nutrient of apple in Tongchuan orchards was of the most imbalance

among the orchards of the five regions-
Keywords : Fuji apple; nutrient diagnosis; DRIS; M—DRIS; DOP



