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Research on the Reasonable Sampling Stage for Apple Leaf Nutrient Analysis
DU Sheni'?,LLI Man® , LI Ming-xia' , BAI Gang-shuan'**

(1. Institute of Soil and Water Conservation, Northwest Agriculture and Forestry University, Yangling, Shaanxi 712100;2. Institute of Soil
and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling, Shaanxi 7121003 3. Organism Project
Development Limited Company, China Ocen University, Qingdao, Shandong 266071; 4. People” s Government of Fugu County, Fugu,
Shaanxi 719400)

Abstract; In order to determine a reasonable sampling stage for leaf nutrient analysis, Red Fuji apple trees in full
productive stage had been as the sampling objects in Weibei Plateau of Shaanxi Province, and its leaves had been
positioning collected in the growth stage of young fruit rapid growth stage,spring shoot ungrowth stage, flower bud
differentiation stage,fruit expanding stage before harvest, harvest stage,and leaves nitrogen, phosphorus, potassium,
calcium content had been analyzed respectively. The results showed that leaves nitrogen, phosphorus content decreased
continuously, potassium content changed in ‘anti-parabola’, calcium content increased continuously from young fruit
rapid growth stage to harvest stage. Through analyzed leaves nutrient contents at different growth stage, flower bud
differentiation stage been received as a reasonable sampling stage for leaf nitrogen, phosphorus, calcium analysis,
spring shoot ungrowth stage and harvest stage been received as reasonable sampling stage for calcium analysis.

Key words: apple tree;tree nutrition; sampling stage;leaf nutrient analysis



2011 21 4~8

1.2

e,
[4]
20 )

(AHP) N ,

b o 2

1 o MC97202

s 2002 “

216 F,

,2003 5

”><“

1 mX2m

(%)

S2,S1.
al/a2,al.

2 S2:

782:

CZPRER

(%),

10 ,

N N N °
’
,2008 o
1
Table 1 Evaluation indices and the grading criteria for fruit characters of hybrid seedlings
Parents Grading criteria
Evaluation indices 9 7 5 3 1
Female parent Male parent Nine Seven Five Three One
Color Deep red Soft red Soft red Bright red Deep red Faint red Not red
Fruit shape Partial fruit High pile High pile High pile Middle Partial flat Partial fruit
0. 88 0.93 =0. 930 0.914~0. 930 0.897~0.913 0. 880~0. 896 <20. 88

Fruit shape index

Size Large fruit Small fruit Large fruit Middle and large fruit Middle fruit Middle and small fruit Small fruit
. . , 272 175 >272 241~272 208~240 175~207 <175
Single weight/g
Smooth finish Smooth and Smooth and Smooth and Smooth andun Middle Rough and Rough and
glossy glossy glossy glossy glossy unglossy
Fruit rust No Light No Light Middle Severer Severe
ratio/ % 0 <5 0 <5 5~10 10.1~15 >15.1
Middle Lower High Higher Middle Lower Low
Soluble solid content/ % 14. 60 12.50 =17 15.1~17.0 13.1~15.0 11~13 <11
Middle Lower High Higher Middle Lower Low
. /0
Totle sugar content/ 3 13.47 11.28 =16 14.1~16.0 12.1~14.0 10~12 <10
Low High Low Lower Middle Higher High
Titratable acid content/ % 0.28 0.62 <0.28 0.28~0. 39 0.40~0.51 0.52~0.62 =>0.62
Flavor Acid and sweety Sweety and acid Sweety Acid and sweety Middle Sweety and acid Acid
< . . 48.11 18.19 =>60. 00 45.1~60.00 30.10~45.00 15.10~30. 00 <15. 00
Sugar acid ratio
Texture Crisp fragrant Hard and brittle Hard Hard and brittle Middle Crisp fragrant Soft
9.16 9. 60 =>9.66 9.51~9.65 9.26~9.50 9.01~9.25 9. 00
Hardness
Fleshy Intermediate type Intermediate type Fine Middle fine Middle Middle rough Rough
Fruit juice content High High High Middle hight Middle Middle low Low
74.6 72.1 =170 58~170 44~57 30~43 <30%

Juice yield/ %
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The results of the level of apple fruit trait evaluation index

Target layer
Cl

Rule layer Exterior quality C1

A

The evaluation of apple fruit trait A

C2

Inner quality C2

Pl P2 P3 P4 P5
Index layer

Color Fruit shape  Size  Smooth finish Fruit rust

P6

p7 P8 P9 P10 P11 P12

Soluble solid Totle suger Titratable acid Sugar acid ratio Hardness Fleshy Fruit juice content

1~9 [9]
C 3 G
.G C,' o 1.2.+.9

3

A

Table 3 Judgment matrix

A Ci C Cy
Cy Ci1 Ciz Ciy
C Co1 Co1 Coy
M M M M
C, Cal Cp2 Con

4

Table 4 Scale and concept
Scale Concept
2 B
1
Both indexes are equally importance
2 .1 1
3 For the comparison of two indexes.one is slight
importance than the other
2 .1 1
5 For the comparison of two indexes.one is obvious
importance than the other
2 .1 1
7 For the comparison of two indexes,one is more
importance than the other
2 .1 1
9 For the comparison of two indexes,one is extremely
important than the other
2.4.6.8

Taken the adjacent judged median

C,=1/C,  (ij=1.2.,.n),
1
C GGG
pi . (W)
Amax o ,

2.2.1 AHP Can)
A-C( ,
) o A = 2.0391,CI = 0.0391,RI = 0.00,
(R =0 <C0.10C 5),
5 1~11 RI

Table 5 The RI value of 1~11 grades
A Cl1 C2 w
1 1 1/7 0.1129
2 7 1 0.2634

C1-P1~5 ,
Yo Awe = 5. 4016, CI =
0.1004,RI=1.12,CR=0. 0896<20, 10  6).
6 1~11  RI

Table 6 The RI value of 1~11 grades
o Pl P2 P3 P P w
P1 1 7 9 4 1/3 0.3942
P2 1/7 1 5 3 1/2 0.1356
P3 1/9 1/5 1 2 2 0.2177
P4 1/4 1/3 1/2 1 5 0.0816
P5 3 2 1/2 1/5 1 0.0453

C2-P6 ~12( ,
Yo Ay =7.6153,CI=
0.1026,RI=1.32,CR=0.0777<C0.10C  7),
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7 1~11 RI
Table 7 The RI value of 1~11 grades
C2 P6 P7 P8 P9 P10 P11 P12 w
P6 1 1/5 1/7 1/6 5 1/7 3 0.0651
P7 5 1 1/9 1/5 3 1/6 1/5 0.0832
P8 7 9 1 1/8 1/4 1/7 1/3 0. 1907
P9 6 5 8 1 7 1/5 2 0.3274
P10 1/5 1/3 4 1/7 1 1/2 3 0.0428
P11 7 6 7 5 2 1 1/5 0. 1545
P12 1/3 5 3 1/2 1/3 5 1 0.0311
’
APH P A
« 8, @)
CR=>a,CI;/ > a;RI, (D,
i=1 i=1
CR ~0.1129X0. 1004+0. 2634 X 0. 1026

0.1129X1.1240. 2634 X1. 32
=0.0809<C0. 10,

° w; —

{0. 2245, 0. 1641, 0. 0974, 0. 0433, 0. 0371, 0. 0162,
0.0324.,0. 0503,0. 0677,0. 0412,0. 1046,0. 0185}

o

o

0.=(—E)/31—E)0<4<D .
o= i si=1.2..m.
(j=1.2,%n, :
) Matlab

0, =1{0.0431,0. 1089.0. 1679,0. 0940,0. 0377.,0. 0692,
0.0754.0. 0812.0. 0456,0. 0536,0. 1443},

2.2.3 ()

° m (CU,)9
) (5)

e 9,
3 =0/ 0, (5).
;i=1.2,%.m, =102,

n? o
9

Table 9 The comprehensive weight of evaluated index

8
Table 8 The subjective weight of each index
Cl C2
P 0.1129 0.2634 wi
P1 0.3942 - 0. 2245
P2 0.1356 - 0. 1641
P3 0.2177 - 0.0974
P4 0. 0816 - 0.0433
P5 0.0453 — 0.0371
P6 — 0.0651 0.0162
P7 - 0.0832 0. 0324
P8 - 0. 1907 0.0503
P9 - 0.3274 0.0677
P10 — 0.0428 0.0412
P11 — 0. 1545 0. 1046
P12 — 0.0311 0.0185
2.2.2 @)
4
’ ; ’
o 1 ,
b b b
b
2, 3.
8,
n
Py=r;/ 2r, @,
j=1
: Plj - U 31—
1.2,+-\m 57= 1.2, \n,
n
E’:—kZIn PU (3)9
i=1
E= s k( )=1/In n;i=
1.2, .m, 57=1.2,++\n,

X wi 0 Ai
Evaluated index
P1 0. 2245 0.1942 0.1135
P2 0.1641 0.1056 0.0941
P3 0. 0974 0. 0577 0. 0308
P4 0.0433 0. 0816 0.0216
P5 0.0371 0. 0453 0.0237
P6 0.0162 0.0651 0.0133
pP7 0.0324 0.0832 0.0254
P8 0.0503 0.1907 0. 0847
P9 0.0677 0.3274 0. 1543
P10 0.0412 0.0428 0.0294
P11 0. 1046 0. 1545 0.0846
P12 0.0185 0.0311 0. 0084
2.2.4
(SAW), (6):
m
Y, =3 Qury) ),
i=1
Y, =] 37 =
=12, m, =120
n, ° Yj
C 10,
10

Table 10 The comprehensive value and sequence of hybrid offsprings

Comprehensive sequencing The number of hybrid offsprings

1 5.026 26
2 5.024 78
3 5.016 142
214 0.011 55
215 0. 009 11
216 0. 004 204
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Study on Comprehensive Selection of Fruit Characters in Apple Progenys
by the Method of Analytic Hierarchy Process and Entropy

WANG Let-cun, FAN Hong-ke,ZHAO Zheng-yang, WANG Fei, GAO Hua

(College of Horticulture, Northwest Agriculture and Forestry University, Yangling, Shaanxi 712100)

Abstract: Based on the several year average characters and expected breeding goals of ‘Fuji” X ‘Pinklady’, the

selective standards of filial generation were evaluated by the method of analytic hierarchy process and entropy. The

results showed that a set of twelve characters for selection such as weight of single fruit,index of fruit shape, firmness

and so on,were formulated as the suitability indicators of hybrids. A five-graded method was adopted to quantitatively

evaluate each index of hybrid and hierarchic analysis as well as adopted to determine weight of each index. A set of

indices as well as quantitative model for evaluating the fruit characters of hybrids were developed. The practice proved

that this model was useful for apple breeding.

Key words: apple; hybrid progeny; comprehensive selection;analytic hierarchy process;entropy method



