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L1 REWRR U LS&ETWRS po pe U (0, 1) B p#ET U _EMH—A Fuzzy F
8, Bk 4o uHRAAWRBEY, BE U4 p4 ) BRAuRXT AHREBE, EXRu
BT ANBE, # Fuzzy FEE#A Fuzzy £.
YpuA (w) =10, WM ug2BF Fuzzy B A, % pA () =08, MumeAr BT
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BBLESET 8”7 FLUHE, B, &x (DN 1 (NNE) 2 51EH p (DN)
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B, MERMERAL (D)
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”n1 MISW

V7T ‘a b, a, b, a, b, a, b,
N 1.834 2.055 2.20 1.90 2.50 280 3.152 2.550
P 0.10 0.152 0.174. 0.14 0.23 0.26 0.274 0.255
K 0.72 1.175 1.30 1.005 1.80 2.10 2.20 1.850
Ca 0.75 1.200 1.30 1.00 2.00 2.30 2.60 2.10
Mg 0.15 0.233 0.25 0.20 0.35 - 0.40 0.45 0.38
Fe 60 180 200 15Q 220 25.0 310 230
Mn 20 35 65 30 105 140 210 120
Cu 3.0 6.0 10 5.0 15 20 25 18
Zn 10 20 30 15 40 55 60 45

B 10 20 35 15 40 ‘60 80 50
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22 HEENTFP,. P, BY

T P, P,
N P'={° N>2.05 » ={°  N<265
A A
- N<2.05 1 N>2.65
. » ;{0 P>0.157 » ={° P<0.245
A i -
1 P<0.157 1 P>>0.245
« » ={° K>1.15 » ={° K<1.95
A A
1 K<1.15 ! K>1.95
c p ={° Ca>1.15 > ={° Ca<2.15
a i i
1 Ca<1.15 1 Ca>2.15
y » ={° Mg >0.225 P,.={° Mg <0.375
i i
# 1 Mg<<0.225 ! Mg>0.375
. » ={° Fe> 165 P ={° Fe<235
(<] A A
! Fe<165 1 Fe>>235
v P ={0 Mn>47.5 ” ={0 Mn <122.5
n
tu Mn<47.5 ol Mn>>122.5
c p ={° Cu>7.5 - ={° Cu<17.5
u i A
1 Cu<1.5 1 Cu>17.5
. P ={° Zn>22.5 » ={° Zn<41.5
n i A
1 Zn<22.5 1 Zn>47.5
B 3 ={O B>25 . ={° B<50
T B<25 ©ou B>>50
fl—, SREERHFE -RBR, TRXSEI>WERND: N 2.00%. P 0.18%,
K 291%. Ca 1.92%. Mg 0.51%. Fe 94.4x 1075 -Mn 62x 1075, Cu 19.7x 107,
Zn 22x107% B 52x107%,
REEBHEERINT:
1 1
ux(D) ux(N) ux(E) ux(D(\N)3 ux(NNE)*)
N 0.2489 0.3333 0 0.7572 0
P 0 1 0 0 0
K 0 0 1 0 0
Ca 0 1 0 0 0
Mg 0 0 1 0 0
Fe 0.7132 0 0 0 0
Mn 0 0.9143 0 0 0
Cu 0 0.0600 0.2429 0 0.5697
Zn 0 0.4667 0 0 0
B 0 0.4000 0.0667 0 0.5819
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NeA, (DN). yN(DﬂNﬁ = 0.7572 = max{0.2489,0.3333,0,0.7572,0}
PeA, (N), uP(N)=l=max{0, 1, 0, 0, 0}

KeA  (E), u, (E)=1=maxi{0, 0, 1, 0, 0}

Caed  (N), #,(N)=1=max{0, 1, 0, 0, 0}

Mged, (E), Hy (E)=1=max{0, 0, 1, 0, 0}

Fe€d, (p),  H..(D)=0.71321 = max{0.7132, 0, 0, 0, 0}

Mned, (y), K, (N)=09143 =max{0, 09143, 0, 0, 0}

Cued  (N(E), u.,(N[VE)=0.5697=max{0, 0.0600, 0.2429, 0, 0.5697}
Zned, (N), = u, (N)=0.4667=max{0, 0.4667, 0, 0, 0}

Bed ,(NN\E), #u,(N()E)=0.5819 = max{0, 0.4, 0.0667, 0, 0.5819}

EAHELRET P P, WBITEKHEL,

a. N HELK, SREEEEE, BERRIK (Pn=1)

b. P, Ca, Mn & BLCERTEHE

c. K. Mg &BALTRTEHS

d. Zn EEBEEREHE, BRIEK (Pz=1);

e. Cuy BEELE,. IBREREH, BERET (P =1

f. Fe SBOCIKBEERH, .

Bz, HERTRERER, TESBRIWEREN: N 2.18%, P 0.18%. K 1.31%.
Ca 1.03% . Mg 0.23% ., Fe 88.4x 107%, Mn 42.0x 1075, Cu 12.8x 10, Zn 23.0x
107, B 37.0x10°%

KBRS IRBLERMT:

NeA (N), pt, (N) = 0.9333 = max{0, 0.9333, 0, 0, 0}
PeA (N), #AN) =1 =max{0, 1, 0, 0, 0}

KeA (N), #,(N)=1=max{0, 1, 0, 0, 0}

1
CaceA_ (D(N), 1 (D[IN) = 0.6309 = max{0.3778, 0.1000, 0, 0.6309, 0}
MgeA (N),  p (N)=0.6000 = max{0.0361, 0.6000, 0,0.5148, 0}

FeeA (D), i, (D)=0.7633 = max{0.7633, 0, 0, 0, 0}
MneA  (N),  u (N)=0.3429 = max{0, 0.3429, 0, 0, 0}
CueA_ (N), to,(N)=1=max{0, 1, 0, 0, 0}
ZneA, (N), #, (N) = 0.5333 = max{0, 1.5333, 0, 0, 0}
BeA (N), u,(N)=1=max{0, 1, 0, 0, 0}
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a. N, P, K, Mg, Cu, Zn. BEELERTER;
b. Ca. Mn & &, &K, GRERER, BEREME (P, va=1)s
c. Fe &L MKEER,

4 itk

L. A.Zadeh B8, HARKMR MR MR, RIVEHRASEHBRTE R
MR R, EERFMAEAECEERFE T HEH RS, Bk, 5
WHAKARLRELSTRER, MARTIRARMN T &, RBHAERERTE, LF—-18
. EEAWBE. RBMTFRERSD, BERTREEY -LH--ERR% PHEBT,
FRERMSBEHAR. BAEHRFHEIRSRBELUE, HoWBEARHEEREIHFTIK
BERLR, RREBMA 228, FARTLEN, HERHLEOERHFRR, 27
R EMN RESEME K. BREAHTEAR B SR BAMAEL, ERMEARE, B
W E—AHY, LURERAFEBITEMARMBSBEMNH F TRERMEE"EARR
R, BNfERX TR MERITNEE, FARPSKHERBARNSEHER, KRR
R isBitrtE, HZKERUHAZL B HoNLHHL2HEN, FUNETFEFRE
EHRPERMEN, KEHZ—AETHRRMYHERREEN 5LBNESRE, £ 4
HREREEERFBADANERIE. FOHIWEHORDER, ABRERRT —EH
BERERZE, MARAELZA. Hit, RAEMTE, SR IEHREY, MRHMHESR
RUEHATILW, BEIECESEEMZ EMBREWH %, EAKAHEZL,

B AT, “lfs vk BE L VIS BT RO A K38 2 Macy iR, A RIRHFRE B &R0 BA R
MR, FHARRIE X H: WFAFE, BEBAE BRZEH, I, +%, FEEETRSER
HIREARIE, Kenworth ™ ##H, ZXEHHBET, XERIEHELABHR, WL
AR EHE, XEREHELLA &, 2XF, EZREHREMHEFTREES DR
B, EB. dB"=NRA, RAZHEHIERABRE, "TARYPE XHBEMEFH#T
R XH, EHELWRERBOVRE, HEARIFHERTRADFTEL TARKELE
RXERMEHERSUFTAZMER, ARABRIEFTUHBISKERN, SIATRCHK
o '

X R S ERETITERY, AXRBOKURISH, ATFER,
HRWERCE, RERBAME, X5 -SMAZLUERMEA /i Ea—2.
MR R B, SRR ATER T, BEFHEETRMBERISE, EFXM N, K.
Ca FSHHSTBE, FEMKELEUMBY, TXRAEHRMERSHOEFHENL, &
FITF R mECR B EHHEN

$ % x W

| BREAIE BB RN ferh T#PB AR, 1984, 4~48
2 B BB R REE R AR R, 1985, 321~340 _
3 FHW, HEAFEEIJLHREHEMY ATV RTESBINERENIFR.: EE4%#, 1987, 14 (2): 81~



74 Bk R ¥ #H 9%

88

4 Jptt, LM%, RArSHE LBNE SESo T AL RV BR Y, 1982, 247~255

5 BYR, HPE, EFXEHEAYEFRDWIRME LBPHEBAR MR, 1986, 276~379

6 Lauchli A Bieleski BL.Encyclopedia of plant physiology (New series). New York:Springer—Verlag Book
Company, 1983,120~ 140

7 Bould C Hewitt EJ. Diagnosis of mineral disorders in plants. New Youk :Chemical Publishing Co Inc,
1984,111~136

A Study on Fuzzy Diagnostic Method of
Mineral Nutrient Elements
in the Leaves of Deciduous Fruit Tree

Duan Zemin Wang Xianping Niu Zimian

tInstitute of Pomology ,Shanxi Academy of Agricultural Sciences, Taigu 030800)

Abstract In this paper the authors suggested the subordinate function of deficient, normal
and excessive nutrition states in the leaves of deciduous fruit tree defined discrete operator
and decision operater, and formed fuzzy diagnostic model of mineral nutrient content in de-
ciduous friuf tree. according to maximum subordination principle. The result indicated that
the model was also suitable for peach and grape by introducing proper parameter, and this
fuzzy diagnositic method can be used for other deciduous friut tree.

Key words: Deciduous fruit tree; Nutrient diagnosis; Subordinate function ;Fuzzy model
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