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Table 1 Difference analysis of total sugar content in fruit of ‘Ningnongqi Na 157 under different tree shapes and picking periods

g+ (100g) !

Total sugar content

Picking period/( - )
06-22 40, 9640, 13Cc 42. 89+0. 10Ba 42. 10+0. 18Bb 11. 98
06-29 45, 55+0. 46Aa 41. 96 +0. 10Cb 40, 39£0. 32Cc 12. 63
07-08 42, 67+0. 17Bc 46. 55+0. 06 Ab 48 41+0. 20Aa 15. 88

Mean value

43. 06

43. 80

43. 63

(P<C0. 05);
(P<<0. 05) o
Note: Different uppercase letters indicate significant difference in the nutrient components of fruits in different picking periods under the same tree shape
condition (P<C0. 05) ;different lowercase letters indicate significant difference in fruit nutrient components under different tree shape conditions in the same

picking period (P<C0. 05) ;the same below.

2 , . (P<C0. 05); )
“ 15 7 6 29 3
, o (P<C0.05);6 22 7 8
22 “ 15 " . .
2 (P>0.05),
3 : , 3
15 7 3 °
2
Table 2 Two-factor analysis of variance for total sugar content of fruits with different tree shapes and picking periods
Source of variation SS df MS P
Different tree shapes 2.733 2 1. 366 27. 009 P<C0. 001
Different picking periods 78. 278 2 39. 139 773. 722 P<20. 001
X Different tree shapesX different picking periods 96. 364 4 24. 091 476. 248 P<20. 001
Error 0. 911 18 0. 051
Total variation 178 286 26
3 “ 15 7
Table 3 Difference analysis of Lycium barbarum polysaccharide content in fruit of Ningnongqi Na 157 under
different tree shapes and picking periods g+ (100g) !
Lycium barbarum polysaccharide content
Picking period/( - )
06-22 5. 16+0. 19Aa 4. 59+0. 10Bb 5 28+0. 14Aa 5. 01
06-29 3.80+0. 05Cc 4. 324+0. 12Ca 4. 04+0. 11Cb 1. 05
07-08 4. 86+0. 05Bb 5. 21+0. 15Aa 4. 61+0. 18Bb 1. 89
Mean value 4. 61 471 4. 64
4 , “ 15 7 (P<<0. 001);

0. 05);

(P>
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1

Table 4 Two-factor analysis of variance {or Lycium barbarum polysaccharide content of {ruits with

different tree shapes and picking periods

Source of variation SS df MS F P
Different tree shapes 0. 048 2 0. 024 0. 264 0. 770
Different picking periods 4. 902 2 2. 451 26. 845 P<C0. 001
Error 2. 009 22 0. 091
Total variation 6. 959 26 2. 566

23 15 ” 6 29 (P<<0. 05),
2
(P<C0. 05), ’

(P<C0. 05), 6 29 ’ ’
2 (P<< °

005, 2 6 .
“ ”
(P>0 05); 1
(P<<Q 00D, o
b
5 “ 15 7
Table 5 Difference analysis of betaine content in fruit of ‘Ningnongqi No 15’ under different tree shapes and picking periods
g+ (100g) !
Betaine content
Picking period/( - )
06-22 0. 63+0. 11Aa 0. 65+0. 08Aa 0. 71+0. 03Ba 0. 66
06-29 0. 75+0. 01Ab 0. 63+0. 03Ab 1. 16+0. 14Aa 0. 85
07-08 0. 61+0. 01Aa 0. 55+0. 06Aa 0. 65+0. 14Ba 0. 60
Mean value 0. 66 0. 61 0. 84
6

Table 6 Two-factor analysis of variance for betaine content of fruits with different tree shapes and picking periods

Source of variation SS df MS F P
Different tree shapes 0. 267 2 0. 134 19. 216 P<20. 001
Different picking periods 0. 286 2 0. 143 20. 574 P<20. 001
X Different tree shapesX different picking periods 0. 225 4 0. 056 8 079 P=0. 001
Error 0. 125 18 0. 007
Total variation 0. 903 26 0. 340
24 15 7 ;
’
7 y o
“
, “ 15 ” 8 ’

15 7 (P<<
0. 001, o

(P<<0. 05),
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Table 7 Difference analysis of flavonoids content in {ruit of ‘Ningnongqgi Na 15”7 under different tree shapes and picking periods

g kg

1

Flavonoids content

Picking period/( - )
06-22 13. 38+0. 03Ac 13. 9740. 07Ab 18 4740. 40Aa 15. 27
06-29 11. 91+0. 05Ce 13. 2940. 17Bb 14. 18+0. 10Ba 1313
07-08 12. 62+0. 19Ba 11. 8240. 08Ch 10. 44+0. 18Cc 11. 63
Mean value 12. 64 13. 03 14. 36

8

Table 8 Two-factor analysis of variance for flavonoids content of fruits with different tree shapes and picking periods

Source of variation SS df MS F P
Different tree shapes 14. 789 2 7. 395 231 952 P<20. 001
Different picking periods 60. 397 2 30. 198 947. 262 P<20. 001
X Different tree shapesX different picking periods 46. 701 4 11. 675 366. 230 P<20. 001
Error 0. 574 18 0. 032
Total variation 122. 461 26 49. 300
2.5 1] 15 ” y
9 10 , “
’
15 7
, “ 15 ”
(P<0, 05) (P<C0. 001),
. °
3 °
g 15 ”»

Table 9 Difference analysis of carotenoids content in fruit of ‘Ningnongqi Na 157 under different tree shapes and picking periods

mg + (100g)

1

Carotenoids content

Picking period/( - )
06-22 88 47+2 15Aa 83. 660. 38Ch 76. 22+0. 69Bc 82. 78
06-29 89. 91+ 1. 47Ac 101. 04+0. 45Ab 120. 65+ 1 00Aa 103. 87
07-08 67. 56+ 1. 41Bb 92. 82+ 1. 05Ba 63. 35+2 16Cc 74. 58
Mean value 81 98 92. 51 86. 74

10

Table 10  Two-factor analysis of variance for carotenoids content of fruits with different tree shapes and picking periods

Source of variation SS df MS F P
Different tree shapes 500. 487 2 250. 244 137. 600 P<0. 001
Different picking periods 4108 188 2 2 054. 094 1129. 469 P<0. 001
X Different tree shapesX different picking periods 2 706. 069 4 676. 517 371 991 P<C0. 001
Error 32. 735 18 1 819

Total variation 7 347. 479 26 2 982. 674
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Table 11 Eigenvectors, eigenvalues, contribution rate and cumulative contribution rate of the two principal components
Project PC1 2 pPC2
Total sugar 0. 559 0. 195
Lycium barbarum polysaccharide 0. 565 —0. 170
Betaine —0. 109 0. 685
Flavonoids 0. 136 0. 678
Carotenoids 0. 581 —0. 052
Eigenvalue 2,947 2. 053
Variance contribution rate/ % 58. 936 41, 064
Accumulating contribution rate/ % 58 936 100. 000
12
Table 12 Comprehensive ranking of wolfberry fruit quality under different tree shapes
Tree shape F1 F2 F Rank
Single trunk double arm tree shape —1. 735 —0. 799 —1 351 3
Trunk layered tree shape 1. 697 —0. 854 0. 649 2
Trunk tree shape 0. 039 1. 653 0. 702 1
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Effects of Different Tree Shapes and Picking Periods on
the Fruit Quality of New Strain of Lycium barbarum L.

LIANG Xiaojie' , HE Xinru', HE Jun', TIAN Jianwen® , DAI Guoli' , QIN Ken'
(1. Wolfberry Science Research Institute, Ningxia Academy of Agricultural and Forestry Sciences, Yinchuan, Ningxia

75000252, Ningxia Academy of Agricultural and Forestry Sciences, Yinchuan, Ningxia 750002)

Abstract: Taking the dried fruits of ‘Ningnongqi No. 15’7, a new strain of Lycium barbarum L. as
experimental materials, the effects of different tree shapes and picking periods on the nutritional
quality contents in dried fruits were studied by means of variance analysis and principal component
analysis,in order to find out the most suitable tree shape for the accumulation of nutrients in
‘Ningnongqi No. 15’ fruit. The results showed that there were significant differences in the contents
of total sugar,flavonoids and carotenoids in fruits of different tree shapes and picking periods,and the
effects of the two on the contents were interactive. Lycium barbarum polysaccharide content in dried
fruits was significantly different only in different picking periods, which was the main effect factor.
The betaine content was only significantly different under different picking periods of the trunk shape
and under different tree shapes on June 29 ,but there was an interaction effect between the two factors
on the content. As time went by, the content of total sugar in dried wolfberry fruits increased
gradually, the content of flavonoids decreased gradually, the content of Lycium barbarum
polysaccharide showed a trend of first decreasing and then increasing, while betaine and carotenoid
both showed a trend of increasing first and then decreasing. Under different tree shape conditions, the
contents of total sugar,Lycium barbarum polysaccharides and carotenoids were all in the form of trunk
layered tree shape > trunk tree shape >> single trunk double arm tree shape, betaine content in the
trunk tree shape >> single trunk double arm tree shape > trunk layered tree shape,flavonoids content
in the trunk tree shape > trunk layered tree shape > single trunk double arm tree shape. Finally, the
principal component analysis method was used for comprehensive evaluation,and the scores from high
to low were trunk tree shape (0. 702) > trunk layered tree shape (0. 649) > single trunk double arm
tree shape (—1. 351),that was,the trunk tree shape was most favorable for nutrient quality formation
of ‘Ningnongqi No. 15’ fruit.

Keywords: new strain of wolfberry;tree shape;picking period;f{ruit quality



