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Abstract: In order to investigate the effects of different cultivating densities on the growth and fruit quality
of Malus pumila in northwestern Hebei Province, experimental plots with different cultivating densities
were established in low mountainous area of Chicheng, Zhangjiakou municipality of Hebei. The results
showed as follows. 1) The plant height and current increment of density M5 (840 plant * m™ %) was the lar-
gest and the weight of single fruit was the heaviest. Variations of the fruit longitudinal and transverse di-
ameters, fruit shape index and fruit weight were basically the same with the changes of density. The crown
and ground diameters and M4 (1 665 plant « m™?) were the largest. 2) The fruit firmness of M3 (2 220
plant * m™?) was the highest,lowest for M5. Fruit titratable acid content of M1 was the largest,lowest for

MB5. Fruit vitamin C content of M2 was the highest,lowest for M4, The firmness, titratable acidity,and vi-
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tamin C content of the inner fruit were greater than those of the periphery part. Soluble sugar of M5 was

the highest,lowest for M1. The sugar content of periphery fruit in each density was obviously higher than

those of the inner part. Soluble solids content of M3 was the highest,lowest for M2. 3) Correlation analysis

indicated that the single fruit weight had a positive correlation with the fruit longitudinal and transverse di-

ameters,and a negative correlation with titratable acidity and firmness. There was a positive correlation be-

tween titratable acidity and firmness. Through principal component analysis and comprehensive evaluation

on fruit quality of different densities the fruit quality ranked as M5 inner > M5 periphery > M4 periphery
> M4 inner > M2 inner > M2 periphery > M3 periphery > M3 inner > MI inner > M1 periphery. The

results would provide the basis for determining the optimum cultivating density.
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Table 1 Growth indexes of different cultivating densities
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Fig. 1 Effect of different planting densities on the firmness

of M. pumila fruit
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Fig. 3 Effect of different planting densities on the

content of vitamin C
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Table 2 Eigenvalue of 5 principal components,the contribution

rate and the cumulative contribution rate
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4 0. 065 6.424 96.418
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Table 5 Synthesis score of principal component

R M5 A i M5 S M4 4l M4 A i M2 py i M2 bl M3 4h M3 PN i M1 A i M1 4}l
S5 0.755 0.743 0.729 0.707 0.702 0. 696 0. 683 0.678 0.663 0. 656
4 1 2 3 4 6 7 8 9 10




122

Pa bR e 2 4t

33 %

T3 R W SRS AR AR R i K 5 2R o o A Al
AR 3 M5 FUR TR IR KL IX 5 5 B ARG Y 45
W FEA— 2 [N O e BRI 25 R i RS A K (RO IR 2
26 /0N SR S 20 AR ) 2R S O AR R M5
/N B AL BE R L 4 32 O IR 22 4 PRI 2R 52 LE A
WK AR A B TR R S
P v o AR A/ 2 B ARAS B 2 C BRAR
A R ak R Al SR S o0 R T O BE A - L E
3 A B BT PR IR B A R AR

O OSSR 5 A A R it Bt JE RS 25 TG LU Y
PR R AN T B4 R A 2 I 35 2 Wi e )22 4 32 19 1t IR
O - AT S B G RO A 22 5. 0E T 5 i 2R 52
BT RGBSR < LAY SR R R AL R
AR AL AL R A B O 5 R SR R R
HRKRGREFRE R AR R AL P
J& M5 5Bl i ey & TR R R IR ST AR B A 4 e
FEAR—H, SRR OL T 23 R N
SRS i A > A 2R S L A A AR R SRS AR
S i o PP A B RO 2R S A R AR KR L oA
EN T N S E e X TSRS
THFFRERGEA R C & B AW & 5 G 20
SRS A B A R C o a, i N R S A 4
AR CEREFESINE. ZiG G204 T
Bt R K RIE RAF B2 TR 4 R i
R B . WFFEA 6 4R AR A TR A R 4
ZLSE RSN B B0 25 5 PE O R T - M5 N JiE > M5
SMEI=>M4 SR > M4 A > M2 A i > M2 Sh >
M3 Sp R =>M3 P> M1 A i > M1 SR R M5
(4 mX2 m) AR5 I AR v 3 R A RO S (R
AL R ) BTG B AT DRI R B R 4 19 8 XU
FIZE G o 47 /N SR AR S B A Tl SR 552 )t o 2 B A
G EL R T AT S RE Al e o R Pl 22 T A A

CEPe ¢

L1 EgY MOt BRaE AR 4. b LGP 2L 0 o 2R S i XU ) T
AR SR LT DL b E R RR4% L 2010,43(1) £ 2300-2306.

[2] BEHh=x . ZFEE. 20 E ERA S FIEMREmus]].
HrE RO B2, 2012,45(14) £ 2895-2903.
NIEJ Y.LI Z X, LI H F,et al. Evaluation indices for apple
physicochemical[ J]. Scientia Agricultura Sinica,2012,45(14)
2895-2903. (in Chinese)

(3] 24 PH. ASTRARAE %5 3 f 82 22 i 0 4 A K & i S i LD,
I T E R, 2015,

[4]  F/DUE AR E 58 55, R [ bl 2 1 Xt o R it A Bk SR 5 7=
e N i TR R R L) ] b [ R SRR 2014,439(5) 1 78-80.

(5] B AR % 5 o K 7 4 ' & R M 11 9 SR 5 R T
[D]. B8 A Hr Al 2%, 2014,

[6] FL ., LT AFREAN &R FoR & & A

[7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

ai BURE AR B R LT ], A9 8 57 5 IERE 241, 2014, 20(2) + 414~
420.
ZHOU H M,ZHANG F C, KJELGREN R. Peach yield and
fruit quality is maintained under mild deficit irrigation in semi-
arid China[ J]. Journal of Integrative Agriculture,2017,16(5) ;
1173-1183.
R AR B RO SF LR [R]ARAR B E E JK BLR i 5 4
Koy g i 22 5 20 M L) ). BT SEA L Bk 2, 2015(8) 1 1425-1431.
ZEAf AT /PR S BR/NFI L SR MR X T R 3 SRR S e [ .
PAAE AR B 2 4R . 2011,26 (1) :90-94.
LI M,REN X L,CHEN X L. Effects of different harvesting time
on fruit postharvest quality of ‘Gala’ apple[]J]. Journal of North-
west Forestry University,2011,26(1):90-94. (in Chinese)
IRARE WA U E 5. FRERESRAES LWR LW
REJHBFFELT]. AL bR BE 2741, 2003, 18(2) : 47-50.
LUANDZ,LIBZ,HAN M Y,et al. Studies on application of
paper and plastic fruit bags on ‘Fuji’ apple[]J]. Journal of
Northwest Forestry University,2003,18(2):47-50. (in Chi-
nese)
KRS KBk 2 A 3CEE L AR B A SR Sk B v R PR
A BLER 19 A48 A [T, b 6l B 2, 2016, 49 (20) : 3981-
3992.
ZHENG H W,ZHANG Q Y,LI W H,ez al. Changes in solu-
ble sugars and organic acids of Xinjiang apricot during fruit
development and ripening [ J ]. Scientia Agricultura Sinica,
2016,49(20):3981-3992. (in Chinese)
S b DA S . 55O MR A TR SR S T B
Mg [J . H B ll R 2 2241, 2002, 7(3) £ 69-74.
WU L K,HUANG W D,ZHAN ] C. Effects of low light intensi-
ty on sweet cherry fruit setting and quality[ J]. Journal of China
Agricultural University,2002,7(3):69-74. (in Chinese)
IV R, £ RIS, S SRR R A 2 R 40 6 2Ok
MR SRS [T SRR 24 2010,27(5) :673-677.
REBEIR < L 2280, B B0, 46 206 AL T PR R & &Y
RSB L BT . 2 BEARBT ST . 2012, 30(4) 1 27-31.
MUHTAR ¢« ZARI,LI J,LUO S P,et al. Comparison of fruit
quality of Korla fragrant pear under full sunlight and shade
conditions[ ] ]. Nonwood Forest Research,2012,30(4) :27-31.
(in Chinese)
P Al s 2SO BTSN L 55 5 B Py Jie T A1 2R SR A AR bR
oA B 5 B0 s R R LT ] R 24, 2013,30(6)
1047-1050.
TONG W,WANG W H,JIA X H,et al. Comparisons of post-
harvest quality indexes between interior and periph-eral {ruits
and their effects on black heart incidence in ‘Yali’ pears[]].
Journal of Fruit Science,2013,30(6) :1047-1050. (in Chinese)
SR SR IR AR T B HE L AL R ) I T S A8 X = K BRLR S
JBT A 0 B B AR Sl I A Ak R S L) . v b A A
#2,2006.,26(7):1369-1377.
ZHANG S L,ZHANG Z M,QIAO Y J.et al. Effects of fruit
bagging at different stages on pear quality and sclereid devel-
opment and the activities of their related enzymes in the pear
variety Kousui[ ] ]. Acta Bot. Boreal-Occident. Sin. , 2006, 26
(7):1369-1377. (in Chinese)



