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Gray relational analysis of main traits and quality evaluation of
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Abstract: [Objective] The comprehensive evaluation on main traits, edible quality and nutritional qual-
ity of 28 red and yellow sweet potatoes was conducted to improve the selection and breeding of high quality
edible sweet potatoes in South China. [Method) Gray relational analysis was carried out between the main
traits and the fresh/dry storage root yield,and correlation analysis was applied to calculate the correlation
coefficient between main nutritional and edible quality. [Result] Guifen 1, Weiduoli, Guangshu 79 and
Xinxiang were high quality edible varieties. The factors that had higher gray relational degree among the
main traits with fresh storage root yield were stem diameter and vine weight. The factors that had higher
gray relational degree with dry storage root yield were plant type and big/medium storage root rate. Dry
matter content was very significantly positive correlated to starch content and protein content, while solu-

ble sugar content was very significantly negative correlated to dry matter content and starch content. Edible
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quality was very significantly positive correlated to f-carotene content,crude protein content and dry matter

content,and it was significantly positive correlated to starch content. [Conclusion) The larger stem diame-

ter, higher vine weight and big/medium storage root were recommended to be the selecting reference for

high yield sweet potato variety. Starch content was the most important nutritional index for edible quality

evaluation of cooked storage root.
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Table 1

The tested sweet potato germplasms and their types

Fh B 4 X Name AR Type

B # B Name R Type

5] 37 Zhanyin 37
K182 Tianeshu

B 17 Zhanyin 17

£ M 10 5 Danzhou 10
VL) 4 % Jinjiangguangdongshu
i 1 %5 Huangliu 1
% 10 5 Longshu 10
VET 23 Yangging 23

I % 36 Lingao 36

1% 5 %5 Fushu 5

HEH 1 %5 Guifen 1

32 96-24 Zhanshu 96-24
#1510 %5 Zhanyin 10

J % 87 Guangshu 87

)5 W EE Locally collected
PEFH MFp Cultivar
H#i 77 W 4E Locally collected
)5 W 4E Locally collected
)5 W EE Locally collected
H#J5 W 4E Locally collected
WEH AP Cultivar
i W 4E Locally collected
)7 W EE Locally collected
if'i_‘tucixﬁ‘ Cultivar

PEE dhFl Cultivar
PEH A Cultivar
Hi 7 W 4E Locally collected

®F WA Cultivar

g #M 35 Luodinglianzhou 3
W% 93-16 Zhanshu 93-16
HIE 2 %5 Suixi 2

I = 24 Lingao 24

i % 13 Lingao 13

L7 Xinxiang

J7Z 111 Guangshu 111

SR 2 76 Quanshu 76

B 20 Zheng 20

J7H 79 Guangshu 79

4 Z i Weiduoli

B 24 Pushu 24

] % 92-66 Guangshu 92-66
42111 57 Jinshan 57

U4 Locally collected
e H S Ah Cultivar
H#i 74 Locally collected
5 s 4E Locally collected
Hi 7 W4 Locally collected
®H WA Cultivar
Lﬁuuﬂ* Cultivar
i AP Cultivar
7 i Ap Cultivar
A Cultivar
i Ah Cultivar
i Cultivar
7 i Ap Cultivar

A Cultivar
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Table 2 The investigative results on qualitative traits of 28 red and yellow sweet potato varieties

BT SR 17 i 7% PN o 7 S (R 1 - P v e EABE

Tift it 44 B

Name Top leaf Top leaf Leaf Plant  Storage root Storage Storage root Flesh storage
color shape shape type formation root shape peel color root color
V7 23 Yangqing 23 1 3 3 3 1 4 3 3
Ilfi %5 13 Lingao 13 2 6 6 3 1 3 2 4
B E%EIM 35 Luodinglianzhou 3 3 6 6 2 2 4 3 5
JRBE 76 Quanshu 76 1 6 6 2 1 1 3 2
HH# 15 Guifen 1 2 4 3 4 2 3 8 3
¥ 20 Zheng 20 2 6 6 3 1 4 4 5
] % 92-66 Guangshu 92-66 2 4 4 3 1 3 6 3
T % 10 5 Longshu 10 1 3 3 3 2 3 7 2
J7 3 87 Guangshu 87 2 6 6 3 1 2 7 5
J" % 79 Guangshu 79 2 4 3 3 2 5 3 5
H#A 1% Huangliu 1 1 3 6 3 2 2 2 2
D7 Xinxiang 2 3 3 2 1 3 8 3
WtH| 17 Zhanyin 17 2 4 3 3 1 5 6 3
KK 2 Tianeshu 2 6 6 3 1 2 2 2
IIfi 24 Lingao 24 1 3 3 3 2 3 6 5
2 24 Pushu 24 3 4 3 3 3 5 2 2
ffs# 10 & Danzhou 10 2 6 6 3 2 3 2 5
4t 22 Weiduoli 2 2 2 3 2 2 3 5
V22 93-16 Zhanshu 93-16 1 3 3 2 2 2 3 5
f§% 5 %5 Fushu 5 2 6 6 2 1 8 7 2
5] 37 Zhanyin 37 3 4 4 3 1 4 4 3
J" % 111 Guangshu 111 2 6 6 2 2 3 5 5
5] 10 5 Zhanyin 10 6 4 3 2 2 5 8/3 6/3
%1% 2“5 Suixi 2 2 6 6 2 3 3 8 5
WEE 96-24 Zhanshu 96-24 2 6 6 2 2 4 8 3
Ifi & 36 Lingao 36 2 it 4 2 3 2 4 3
HIL) 4 % Jinjiangguangdongshu 3 6 3 3 2 3 4 3
4111 57 Jinshan 57 (CK) 1 4 4 2 2 3 6 3

TE T 1 PR, 2 4,3 S84, 4 W4, 5 1R 42,6 S8 TR IR M . 1 BJE . 2 W3 0B .4 0.5 = ATE. 6 $RZJE s Mk M. 1 H 57
B2 E AL 3 R 4 BN S M 1 SR 2 BN, 3 NG B 1 B L 2 TR L 3 4RI L 4 RYTERIE .5 LIRS,
6 FIZYIE.T WIE.8 ML HRE A1 (9,2 R L3 AR, 4 B0 48,6 ML, T 40,8 SEAL, 0 B, 10 RS A IA 1 (1,2 IR,
3H LA RGO MELL .6 MY LT 41,8 SR 41,9 42,10 IR ¥E,

Note: Top leaf color: 1 Light green, 2 Green, 3 Purple green, 4 Brown green,5 Light purple, 6 Purple; Top leaf shape and leaf shape:
1 Round, 2 Kidney-shaped,3 Heart-shaped,4 Spinous heart,5 Triangle,6 Middle di-incision;Plant type:1 Erect,2 Semi-erect,3 As-
prawl,4 Climbing; Storage root formation: 1 Centralized, 2 Little loose, 3 Loose; Storage root shape: 1 Spherical, 2 Short spindle,
3 Spindle,4 Long spindle,5 Spindle-shaped with expanded upper,6 Spindle-shaped with expanded bottom,7 Cylindric,8 Curly;Peel
color:1 White, 2 Light yellow, 3 Tan,4 Yellow,5 Brown, 6 Pink,7 Red, 8 Purplish red; 9 Purple, 10 Dark purple; Flesh color:
1 White,2 Light yellow,3 Yellow,4 Orange,5 Red orange,6 Pink,7 Red,8 Purplish red,9 Purple,10 Dark purple.



4 PO AL AR MRB 3 2222 4R (A SRR 2 B

#%

M2 2 Al 0L, Tk fa LA Sg €6 Sk L 57, 1% T
IR LR 0 Rl Z008 SR 3 430005 32, 106 Al
42.9% s HIE LhC JE R 2008 Sk 3=, 43 ) i 39. 3%
H 42,900 s BREEMS 1 5 bk B Oy B8 5 A0 b, L 4y i
Yo e o B . S MR LB
FAE T L0905 50, 0% 1 39. 3% 5 BIE L 4 4k
W IE £, 4 39.3% ., BB RO E, b
25.0% ., EHBIOUELIEZ. & 35. 7%, #3510
ST AE R — R AR L AEAE 2 B (R A9 2 R 0 A B

@ T U — BRI 09 5 bR R — 22 BE TS AT
2.2 L4 EAHENHEER

28 M2l B R H B 8 A HoE PR S g g R
W 3. R 3 AL i 28 1y 41, B A S
AR AR L A LA R 2540 1 728 S R /N BT 3
3 AERAR X L BARE L E S/ . 28 4L VB A
R K R I AL BRI 23 O 50. 406
S HAREIINT 500

3 HRA MO . EAHEHEURNPAEER
Table 3 The investigative results on quantitative traits of 28 red and yellow sweet potato varieties
A% R A1) 2R/ E S HDZ K ﬁ'*%ﬁf/%
Fift 53 44 Bk tﬁ(cm ﬁﬁi‘;/mm K /em mm ﬁﬁﬁ:/kg e &4 /em  Big/medium
Name Petiole Petiole Internode Stem Vine Longest storage
length diameter length diameter weight Branches vine length  root rate
P67 23 Yangqing 23 17. 6 4.3 4.2 5.2 3.6 17.3 200. 8 50. 4
IIfi &5 13 Lingao 13 24.1 4.7 3.9 5.7 2.0 8.2 187.9 30.3
B %M 3 5 Luodinglianzhou 3 19.2 4.5 3.6 5.4 3.3 16.9 127.9 43.0
SR 76 Quanshu 76 21.1 4.9 3.8 6.3 3.2 8.1 171. 4 26.5
H:H# 15 Guifen 1 18.2 4.5 6.4 5.9 3.1 6.0 313.1 33.6
#5 20 Zheng 20 20.5 4.4 3.2 5.7 3.2 8.6 214.0 26.1
J" B 92-66 Guangshu 92-66 19.6 4.7 2.9 5.9 3.9 16.3 165. 3 43.1
% 10 5 Longshu 10 18.0 4.6 3.1 5.9 4.2 10.2 161.1 19.4
J" 2 87 Guangshu 87 19.2 4.3 2.7 5.7 5.0 9.7 149. 4 15.1
J"® 79 Guangshu 79 19.7 3.7 3.0 4.7 3.7 10.0 139. 6 12.9
# i 1 %5 Huangliu 1 14.9 4.3 2.9 5.4 2.4 16. 6 185.4 26.5
% Xinxiang 21.5 4.3 3.2 5.5 7.9 8.5 119.1 15.8
5] 17 Zhanyin 17 17.9 4.5 3.3 5.1 6.7 7.6 160. 5 31.7
KK Tianeshu 15.6 4.2 2.8 5.7 3.5 9.7 172. 2 19.9
Ifi & 24 Lingao 24 25.6 4.8 4.8 5.8 2.7 11.5 134.8 33.4
2 24 Pushu 24 19.2 4.0 4.2 4.6 3.8 9.0 219.2 9.7
&M 10 5 Danzhou 10 17.9 4.4 3.0 5.3 4.4 14.3 199.3 17.5
4t Z i Weiduoli 19.5 4.4 2.8 5.7 2.8 7.7 198.6 40. 7
22 93-16 Zhanshu 93-16 17.1 1.6 3.4 5.8 6.3 14.1 121.9 30.0
1% 55 Fushu 5 24.1 5.8 4.1 7.5 2.7 7.5 200. 5 6.7
#B] 37 Zhanyin 37 16.4 4.3 3.2 5.5 3.5 11.3 173.0 28.0
J72 111 Guangshu 111 19. 6 4.1 2.5 5.3 2.9 11.3 197. 6 13.7
W5l 10 5 Zhanyin 10 20.2 4.7 3.7 5.6 3.7 11.6 186. 8 6.2
ZIE 2 5 Suixi 2 18.3 3.8 3.4 5.8 3.7 16.7 161. 2 24.3
B 96-24 Zhanshu 96-24 17.2 4.1 4.3 6.1 3.9 15.0 204.7 9.5
Ilfi &7 36 Lingao 36 21.0 4.6 4.1 5.7 2.5 17.6 188.0 9.7
AT 45 % Jinjiangguangdongshu 16.1 3.6 3.0 5.5 2.6 14.0 179.3 5.4
4111 57 Jinshan 57 (CK) 22.1 4.5 3.8 6.0 4.0 16.2 180. 0 45. 8
#{H Mean 19.3 4.4 3.6 5.7 3.8 11.8 179.0 24.1
b2 SD 2.6 0.4 0.8 0.5 1.3 3.7 38.0 13.0
WREAR/ Y% CV 13.3 9.5 22.6 9.3 35.7 30.9 21.2 53.9
25 MEAHENFEMR ERRSRAKE 1 PEEMN S 5 RE 76 R 15 20 U
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Table 4 The evaluation of main yield traits,nutritional qualities and the eating quality of

28 red and yellow sweet potato varieties

R G bm B o WIE WEA gBB L& R R
. =) =} =N =X
R4 T Storage root yield /% SHY /% /% it/ Fei/ (5 43
N‘ _ Dry Starch Soluble Crude (g+kg ') (t+hm ?) Edible quality
am Star
¢ if ¥ matter ‘Om:m sugar protein pcarotene Starch (5 component
Fresh Dry content ¢ content content content yield system)
7 23 Yangqing 23 27.3 6.9 25.0 15.2 4.4 1.7 33.7 4.0 2.9
IIfi =5 13 Lingao 13 23.8 5.0 21.2” 8.6"" 5.3 1.5 31.5 2.0 2.8
sz 3 B
%I_&J”SF . 20.5 4.5 22.0 13.3* 5.7 1.9 104. 3%~ 2.3 3.0
Luodinglianzhou 3
R 2 76 Quanshu 76 19.9 5.5 26.9 19.7 4.2 2.0 17.3 3.9 3.3
A 15 Guifen 1 18.1 6.6 36,1 29.2* 3.2 2.9 26.0 5.2** 3.2
5 20 Zheng 20 17.9 4.6 25.7 13.0* 4.9 1.8 67. 7" 2.2 2.9
I 92-66 ,— _ )
Guangshu 92-66 17.7 4.4 24.2 15.4 5.5 1.9 6.3 2.8 3.0
W2 10 5 Longshu 10 16.7 5.0 28.2 14.2 4.6 2.5 13.6 2.6 2.8
J % 87 Guangshu 87 16.1 4.9 30. 2 18.7 4.5 3.9*~ 62.0" " 3.0 3.3
J7 3 79 Guangshu 79 16.0 4.3 27.2 14. 8 5.3 2.8 171. 7%~ 2.1 3.6
#3 1% Huangliu 1 15.6 4.2 26.6 21.1 4.3 2.3 11.2 3.4 3.4
O FF Xinxiang 13.1 4.5 33.8" 24.7 3.9 2.9 38.2" 3.1 3.9
5] 17 Zhanyin 17 12.7 4.1 31.9 21.6 4.4 3.4*F 17.5 2.7 3.2
K # 3 Tianeshu 11.6 3.1 26.6 22.3 4.3 2.4 13.2 2.7 3.0
Ilfi =5 24 Lingao 24 11.0 3.5 29.8 16. 4 4.1 1.9 33.4" 1.7 3.2
W 24 Pushu 24 10.9 3.4 30. 2 17.9 4.7 2.1 131.9** 1.8 3.4
&40 10 5 Danzhou 10 10.7 2.9 27.3 18.2 4.5 1.9 32.5 2.0 3.2
4t Z 1 Weiduoli 9.7 3.2 32.2 12.7* 4.2 3.6%" 195.9*~ 1.3" 3.6
;1%1%9};5*1:3 16 9.7 2.6 27.2 22.2 5.3 4.6* " 72.5" " 2.17 3.3
anshu 93-
% 5 %5 Fushu 5 9.5 2.7 28.3 17.5 4.2 1.5 13.9 1.6 3.0
#B[ 37 Zhanyin 37 7.4 2.0 27.0 17.0 4.6 2.4 31.7 1.3 3.0
J72 111 Guangshu 111 6.3 1.5 24.2 14.7 5.2 2.2 74.0" " 0.9*" 3.0
#5] 10 5 Zhanyin 10 6.0 2.1 34.4* 25.3 4.1 2.9 25.1 1.5” 3.5
% 2 5 Suixi 4,7* . .0 . - .0 68.0** 1.4% .
#ZE 25 S 2 1.9 34 24.6 5.3 2 3.7
‘l‘%% 9}?’2;6 ’ 10" 1.2 31.6 24.7 5.4 2.4 55.4% 1.0 3.0
hanshu 96-
Ifi & 36 Lingao 36 3.5% 0.9" 23.0 15.5 5.8 1.6 23.9 0.5** 2.8
S 3
EI(I}J_;F\E 2.7 0.8" 28.0 16.5 4.5 1.8 19.5 0.5"" 3.0
Jinjiangguangdongshu
41l 57 Jinshan 57 (CK)  17.5 4.9 27.8 20. 7 4.5 1.9 12.7 3.7 3.0

TE: S 4 IL 57 AHLL . « RRKE] P=520 WX R, » « RRKE P=100M B EF 2 HKF.

Note:Compare to CK, ¥ means significant difference at 0. 05 level, ¥ x means very significant difference at 0. 01 level.
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Table 5 Correlative coefficients between fresh/dry storage root yield and the traits of red and yellow sweet potatoes
fif 7 A (Y1) BT RO fif 7 (YD) FHTEO)
Fresh storage Dry storage Fresh storage Dry storage
PEAR 38 b root yield root yield PR 38 FR root yield root yield
Index I X Index E3T: Xl
. N 35 R - ¥ . OSN3 » Hey
Correlation Correlation Correlation Correlation
; Rank Rank , Rank
degree r; degree r; degree r; degree r;
i It Ir K
i te X 0.717 15 0. 700 11 TR X 0. 806 5 0.755 4
Top leaf color Petiole length
BB 0k X, MR X
TR X 0. 706 16 0.685 14 HREE Xuo 0.807 3 0.770 3
Top leaf shape Petiole diameter
% X Wi Xn
0.725 14 0.705 9 0.796 6 0.727 6
Leaf shape 0 Internode length
) sz
PR X, 0.796 7 0.791 1 =8 X 0.828 1 0.729 5
Plant type Stem diameter
ZhaE S e X ZEnF R X
R X, . 0.780 9 0.691 13 | EUEERUR X 0.813 2 0.726 7
Storage root formation Vine weight
Y X R X
B X 0.785 8 0.701 10 B X 0.755 11 0.682 15
Storage root shape Branches
B X, K&K X
HEEE 0.748 13 0.712 8 Rl JL: ! 0. 806 4 0.695 12
Storage root peel color Longest vine length
KR X
B X . :
HNHE X 0.751 12 0.672 16 Big/medium storage 0.763 10 0.781 2

Flesh storage root color

root rate
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Table 6 The linear correlation analysis between the nutritional quality and edible quality of the
fresh storage root of red and yellow sweet potatoes
J6 k7 Ty HLVE B & CIRATC Ry *ﬂﬁﬂgi A NREE *ﬂﬁ*ﬁl\
Index Dry matter Starch Soluble sugar Crude protein [-carotene rEE
content content content content content Starch yield
MLYE ¥ & Starch content 0,742 *
T M & Soluble sugar content —0.615** —0.459* *
ML & & Crude protein content 0,474 0.372 —0.191
‘&ﬂlﬁ? NZE & H p-carotene content 0.086 —0.288 0. 255 0.328
HLVE 4 7=+ Starch yield 0. 150 0. 332 —0.509* 0. 140 —0.272
ik Edible quality 0.640* * 0.441~ —0.273 0.496* * 0.490* * 0.068

TE: x RRMCHIEE P=5% BEKT, x « RRMAMER S P=12%0 B FKT,

Note: * means the correlation coefficient achieves a significance level of 0. 05; ¥ * means the correlation coefficient achieves a very signifi-

cance level of 0.01.
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