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Relationship between fruit quality of ‘Pink Lady’ apple and
meteorological factors in Chinese Weibei Highland areas

GAO Hua,FAN Hong-ke,LU Yu-miao, WAN Yi-zhen,
WANG Lei-cun,ZHAO Zheng-yang

(College of Horticulture , Northwest A& F University sYangling » Shaanxi 712100, China)

Abstract; [Objective) This study explored the relationship between fruit quality of ‘Pink Lady’apple
and meteorological factors in order to provide a theoretical basis for apple industry and agricultural zoning.
[Method] In 2005—2007,based on the multiple statistical analysis, the relation was studied between fruit
quality of ‘Pink Lady’ apple and meteorological factors,such as annual average temperature, effective accu-
mulated temperature, annual precipitation etc, in the three major regions of apple industry of Fuping,
Baishui,and Luochuan in the Weibei Highland areas in China. According to the regression equations, the
optimum values regarding the local key meteorological factors were calculated for production of the best
quality in the ‘Pink Lady’ apples. [Result] The results showed that total sugars,total acids and anthocya-
nin varied among the ‘Pink Lady’ apples sampled from the three regions of the Weibei Highland in China.
The quality of ‘Pink Lady’ apple expressed better in Fuping than that in Luochuan. Total precipitation
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from Apr. to Oct. ,annual effective accumulated temperature,average temperature diurnal range from Apr.
to Oct. ,and annul daylight duration were the principle factors that affected the fruit quality of ‘Pink Lady’
apples. Among them,annual effective accumulated temperature, and total precipitation from Apr. to Oct.
were the two most important factors. Annual average temperature of 12. 2 C, effective accumulated tem-
perature reaching 3 210 C,annual average daylight duration of 2 573 h,daylight duration from Apr. to Oct.
reaching 1 680 h,average precipitation from Apr. to Oct. reaching 484 mm,average temperature from Apr.
to Oct. being 15.5 C ,and average temperature diurnal range from Apr. to Oct. being 10. 8 C ,were the op-
timum values of the meteorological factors for expression of the highest quality of ‘Pink Lady’ apples.

[Conclusion] Regression equation was obtained to efficiently analyze the effects of meteorological factors

on quality in the ‘Pink Lady’ apples in this study.

Key words: ‘Pink Lady’ apple;fruit quality;meteorological factor;multiple statistical analysis
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Table 1 Meteorological conditions of three areas suitable for apple growing in Weibei Highland
4~10 A
y FEH R 4~10 A 4~10 A 4~10 H %%J%{E&H
AR AR HERE A 8/ H -1y -1y %/ C
A K/ C i/ C o ’ i £/ h 7K 4t /mm i/ C Average S B
TR B A . 7 /mm Annual ) K /m
. Annual Effective Daylight Average Average temperature .
Site Annual average i Lo . Altitude
average accumulated S : duration  precipitation temperature diurnal
precipitation sunshine
temperature temperature . from Apr. from Apr. from Apr. range
duration
to Oct. to Oct. to Oct. from Apr.
to Oct.
E'EF 13.1 3682 587.2 2 816 1524 507.1 19.6 10. 6 666
Fuping
EUJ( . 9.2 3417 574.1 2 552 1373 428.3 16. 3 10.7 912
Baishui
Il 8.8 3158 540.7 2100 1308 387.2 15.9 15.2 1158
Luochuan
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Tabel 2 Quality of ‘Pink Lady’ apple in the three areas of Weibei Highland
TR H RIER %L YR/ g HA/ ROCHBER/ M/ (g ke BER/(g- kgD Ve/
~ Site ™ Fruit shape Average (mgeg b (kg + cm™2) Total Total ( . k -1y
h index fruit weight Anthocyanin Firmness sugars acids me * Kg
=¥ Fuping 0.932 a 186.3 a 82.60 ¢ 7.54 b 132.4 ¢ 6.0 c 91.2 a
7K Baishui 0.911 a 181.9 a 97.20 b 7.86 b 148.7 b 7.7b 74.8 b
& JI| Luochuan 0.915 a 173.4 b 111.38 a 9.20 a 153.5 a 8.7a 70.4 b

T - RS EE 5 bR R R 26 3 %R 25 57 1835 (0. 01<CP<C0. 05)

Note: Values marked with ‘a’, ‘b’ ,or‘c’

in the same column show significant difference (0. 01<CP<C0. 05).
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Table 3 Coefficient between ‘Pink Lady’apple quality and principle meteorological factors in Weibei Highland
EEAR Efe L iy . A .
RN RERE  WRRE oo oo BT o
Meteorological Fruit shape Average fruit 7. . Total . . Ve
. i Firmness  Anthocyanin Total acids
factor index weight sugars
AE S A A yE
PR UR 0.913 2~ 0.769 9 —0.849 4 —0.8510 —0.5969* —0.9066* 0.9399"*
Annual average temperature
2 A3
Eﬁ)‘ii\(m 0.695 1 0.890 9~ —0.906 7 —0.906 9 —0.1713 —0.897 7 0.862 3
Effective accumulated temperature
fFREOk it L 0.8115 0.943 3** —0.9759** —0.978 6 *—0.289 8 —0.9821** 0.960 1"~
Annual precipitation
SR
B . . 0.594 2 0.904 6~ —0.897 0" —0.8936* —0.0138 —0.864 7 0. 806 0
Annual average daylight duration
4~10 J] A BEAT 5L o4 4 5o _ . M _ « x
Daylight duration from Apr. to Oct. 0.824 4 0.852 7 0.901 3 0.906 8 0.392 4 0.925 8 0.924 5
— S 1 =X
4 10)44:1’3%7}(; 0.856 9 0.926 2** —0.970 9" 0.850 5 —0.370 8 —0.9895** 0.980 1"~
Average precipitation from Apr. to Oct.
- S A A=

4~10 Jp 9 7Ll 0.899 1* 0.768 7 —0.845 4 —0.855 6 —0.362 2 —0.899 8* 0.930 6"
Average temperature from Apr. to Oct.
4~10 J P08 H 8%
Average temperature diurnal —0.346 0 —0.925 7% 0.862 7 0.975 6 0.577 7 —0.7753 —0.661 6

range from Apr. to Oct.

0 BUR GRS * 7 R EME B3 (0. 01<<P<C0. 05) s BB G bR« » * 7 & TR LN B3 (P<0. 0D,

Note: Values marked with® * *showing significant difference (0. 01<CP<C0. 05) ; Values marked with ¢ * * ’ showing extremely significant

difference (P<Z0.01).
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Table 4 Regression equation between ‘Pink Lady’ apple quality and principle meteorological factors in Weibei Highland
' . i A G F EK
=] . HE A= | =l
HR . I%W%lﬁ% IEI.Hj:T$I . Partial correlation
Quality Major meteorological factors Regression equation coefficient
A U (XD F(X1)=0.931 7"
B HER(Y ) Annual average temperature ! :

Fruit shape index

4~10 HFHRME X

Average temperature from Apr, to Oct.

Y1 =1.713 0+0. 089 9X; —0.099 9X;
r(X7)=0.983 2" "

X H B RL(X )

Annual average daylight duration

AR (XD

Annual precipitation

FLER R (Yy)

Average fruit weight

r(Xy)=0.9316"
Y,;=141.975 1+0. 016 5X,+0. 223 6X;
r(X3)=0.9813""

R RIR XD

Effective accumulated temperature

ROHERE(Y5)

r(X;)=0.9316"
Y3;=12.240 5—0.001 3X,+0.009 7X7

Firmness 4~10 A (X) = o
Average temperature from Apr. to Oct. X098
AR BRI (X2) r(X;)=0.9317"
HEAE (YD Effective accumulated temperature . '

4~10 ¥R B2 (X
Average temperature diurnal range from
Apr. to Oct.

Anthocyanin

Y, =283.993 8—0.054 4X,+0. 002 5X5
r(Xg)=0.983 2"~

ARSI R (XD

Annual average temperature

4~10 500 B2 (X

Average temperature diurnal range from
Apr. to Oct.

BB (Y5)

Total sugars

r(X1)=0.9316"

Y;=11.702 5—0. 254 7X,+0. 001 4X5
r(Xg)=0.983 2"~

R (Ys) 4~10 FHfERoK & (Xs) —9 4QQ0 f— = - *
Total acids Average precipitation from Apr. to Oct. Y =2.489 6—0.003 8X, r(Xs)=0.9311
GECNERIAE V(O P _ .
Annual average daylight duration r(X)=0.9314
Vel Y;=—7.313 8—0.000 8X,+0.012 2X;

4~10 J H BT (Xs)
Daylight duration from Apr. to Oct.

r(X5)=0.9831""
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Table 5 Optimum values of meteorological factors for production of the highest quality of
‘Pink Lady’ apples in Weibei Highland
SIE 45 H PR B/ g ROAEE/ wHH/ SR/ B/ Ve/
o b ruit s i -2 -1 —1 —1 ¢
A R bR Fruit shape Average fruit (kg * em™?) (mg+g b (g+ kg™ (g kg .
L ! . 3 < . o~ Py . (mg * kg™ 1)
Quality of fruit index weight Firmness Anthocyanin Total sugars T'otal acids
0.94 200 9.16 89.5 123.4 6.5 84. 6
4~10 H
4~10 A 4~10 A S
" EHHM 4~10A T
L AT an Fiy ¥4 Ll
= 2aE NS Nt ik h A%/ h gy AN [/ C
W%Iﬁ%ﬂil&fﬁ U/ C B/ C /\Jnifu/ql HD'1 lji%gfxl WK &t /mm ‘Ui / C H/\%ji/e
Optimum Annual Effective ‘ aylig Average Average ag
value of average duration L temperature
. average accumulated : precipitation temperature .
meteorological sunshine from Apr. diurnal range
temperature temperature durati to Oct from Apr. from Apr. f A
factors uration o Oct. to Oct, to Oct. rom Apr.
to Oct.
12.2 3210 2573 1 680 484 15.5 10. 8
a4

3 it HITiE

A 25 TR G 2 SRR DX ) 0 S it ok 3 R AR AR
ARAE o A JEAR R T A 7= 0 AR L A — i
H B B A 25 S, RS T 25 R
LT AR &A1 1 S5 N NN 5 A ST 8
AERE /K HEAE 500~800 mm A 2 3 R AR K I 5 22
ERE K 3 22, SR T 3 B L G R L XU | Tt 2 g AR
2,90 BURE FE N L B PE I Jb b XA R
W S AE K 3k 567, 3 mm, 432308 3 B8 A= 2
AR K BT R, AT DL, B K A7) 2 T G R e X
BT AR A PR I BRI T —

L 0 ' W S SR S A LR PN A i A AT A
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SR B B R R MR T3 G A, R,
SR IE T EOh B4R L4851 d (13
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A RN SR AR R C A O, R
TR 5 FUR O R R BRS80S e SR S AR I
mi T o PRLORY AT A 7 R A R 2 R A S
B 7E VR b e 8 ) B T b DO PRGBS SRR
Ml 4~10 H H IEEEGE & 4 H B8 L A R R
i PR TR, 4~10 H KRR AOR H 582258
AR SRR RO A TR AE R AR AR X BT T
A Y K b X R T AR AR B AR, 4~ 10 H
I HE B B5ORH X A JE S R 2T 7 A AR o T
AR A K LA A3 1] i X, AR S 38 SRR
AR H BRI RO RR S T MR EAR 4T A SE
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