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Photosynthesis, Yield and Quality of Different Gradation Virus-free

Seedlings of Sweet Potato Varieties

YUAN Rui, WANG lJie, DAI Xibing, SUN Shujun, ZHAO Donglan, ZHOU Zhilin, CAO Qinghe

(Xuzhou Institute of Agricultural Sciences of the Xuhuai District, Xuzhou 221131 )

Abstract: The production technology of sweet potato virus-free seedlings by directly breeding field seedlings from virus-free tissue
culture seedlings or minituber seedlings has become a new promotion and application technology. In order to investigate the
differences between tissue culture seedlings and minituber seedlings of different sweetpotato varieties.on field growth, yield and
quality. 12 sweetpotato varieties of tissue culture seedling and minituber seedlings were used as experimental materials. The results

show that: (1) Photosynthetic characteristics, Mingmenjinshi, Shenglibaihao, Ningzishu 4 and Pushu 32 tissue culture seedlings of
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photosynthetic activity and pigment content were higher than minituber seedling, while Shangshu 19 tissue culture seedlings were
lower than minituber seedlings. (2) Fresh potato yield, Mingmenjinshi, Shenglibaihao and Ningzishu 4 tissue culture seedlings was
respectively higher than minituber seedlings by 30.95%, 21.90% and 14.67%, but Shangshu 19 tissue culture seedlings was lower than
minituber seedlings by 10.42%. (3) Fresh potato quality, Ningzishu 4, Hongyao, Mashali and Pushu 32 tissue culture seedlings of fresh
potato (crude starch, soluble sugar, crude protein) were lower than minituber seedlings. Jinhaimeixiu tissue culture seedlings of crude
starch was higher than minituber seedlins, but tissue culture seedlings of reducing sugar and soluble sugar were lower than minituber
seedlings. Mingmenjinshi tissue culture seedlings of dry matter rate were higher than minituber seedlings. (4) The correlation analysis
results of photosynthesis, yield and quality of virus-free seedlings of sweetpotato varieties showed that, only the water utilization rate
and dry matter rate were negatively correlated of tissue culture seedlings, while the net photosynthetic rate, water utilization rate,
carboxylation efficiency had significant effects on the fresh potato quality of minituber seedlings. This study can provide a theoretical
basis for the efficient utilization of tissue culture seedlings and minituber seedlings of different sweet potato varieties.
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Table 1 Test varieties and seedling gradation
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Seedling variety Seedling gradation Seedling label
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JHE 25 AE YL A% 25 X
Yanshu 25 JR R HE25Y
W 32 AEYIL T HEE32X

Pushu 32 JR SR W32y
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Fig.1 Differences of different gradation virus-free seedling and sweetpotato varieties on leaf photosynthesis
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Table 2 Principal component analysis of sweetpotato photosynthetic parameters

TR
TESH
Principal component
Photosynthetic parameters
1 2 3
1§64 # 3 Net photosynthetic rate 0.593 0.878 0.218

SIS ¥ Stomatal conductance 0.820 0.403 0.425



HulE] COL K% Intercellular CO, concentration 0761 0418 0-185

755 H % Transpiration rate 0.335 -0.318 -0.448
K4 FIF 2 Water utilization rate -0.461 0.470 0.876
752 Transpiration efficiency -0.814 0.344 -0.345
FBALRE Carboxylation efficiency -0.365 0.970 0.262
FEAE{H Eigenvalue 2.810 1.770 1.537
DTk % % Contribution rate 40.142 25.291 21.959

40.142 65.432 87.391

Z 4T 5Tk F %Cumulative contribution rate
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£ 9.24%. A 1 M HERHGED (C) FREEFRBINLZKF: GHEEFHBEYMCHER Cy L
K 51.73%. 12 MR FHZERRAE MR (Coo) GEEFEFHEHEZEKE. H 5 AWM EZRs
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Table 3 Differences of different gradation virus—free seedling and sweetpotato varieties on leaf photosynthetic

pigment content

R AR (mg/g #HE)

Py Photosynthetic pigment content (mg/g fresh weight)

Seedling Ca Cp Cye (O
#IF% X Hongyao X 1.575+0.125 0.116£0.023 0.26240.046 1.79240.105
#IF% Y Hongyao Y 1.345+0.036 0.143£0.059 0.2340.020 1.48740.08
9174 X Mingmenjinshi X 1.749+£0.133 0.152£0.044 0.281+0.027 1.90140.115
974 Y Mingmenjinshi Y 1.538£0.057* 0.173£0.014 0.296+0.015 1.71140.043*
# & 14 X Gaoxi 14 X 1.513£0.038 0.380£0.068 0.340+0.027 1.89340.106
& 14Y Gaoxi 14 Y 1.629£0.032 0.334£0.135 0.260+0.041 1.96340.103
JEFIE %5 X Shenglibaihao X 2.146+0.057 0.354+0.176 0.304+0.067 2.500+0.233
JEFIE 5 Y Shenglibaihao Y 1.669+0.113* 0.360+0.091 0.266+0.013 2.030+0.204*
HL95F] X Mashali X 2.410%0.065 0.689+0.131 0.456£0.052 3.099+0.197
HY5F] Y Mashali Y 2.31340.045 0.556+0.033 0.458 £0.032 3.069+0.078

JHE 25 X Yanshu 25 X 2.458+0.044 0.486+0.056 0.296+0.023 2.94440.1



JHZE 25 Y Yanshu 25 Y 1.9554+0.131* 0.50040.095 0.241+0.038 2.455+0.226*

W% 32 X Pushu 32 X 2.49940.035 0.763%0.151 0.280+0.064 3.262+0.186
W 32Y Pushu32 Y 1.650%0.069* 0.720%0.175 0.213+0.038 2.37040.244*
B 26 X Jishu 26 X 1.80340.365 0.577+0.09 0.278+0.063 2.38040.455
GrE 26 Y Jishu 26 Y 2.436%0.066 0.941+0.285 0.277+0.040 3.377+0.352
%% 19 X Shangshu 19 X 2.45740.098 0.676+0.176 0.225+0.076 3.133£0.074
% 19Y Shangshu 19 Y 2.70740.078* 0.603+0.031 0.248+0.030 3.309£0.075*
43675 X Jinhaimeixiu X 2.669+0.045 0.334£0.043 0.403+0.013 3.003+0.003
4375 Y Jinhaimeixiu Y 2.658+0.121 0.692£0.042* 0.32040.027 3.250+0.141
%8 15 XRongfen 1 X 1.652+0.16 0.454+0.107 0.236%0.061 2.106%0.128
%8 15 Y Rongfen 1Y 1.67240.123 0.341+0.034 0.43240.048 2.01340.143
TEE 45 X Ningzishu 4 X 1.943+0.225 0.467+0.167 0.253£0.081 2.410£0.247
THE 45 Y Ningzishu4 Y 1.679+0.176* 0.542+0.053 0.30640.039 2.22140.138

s A IRYIE SR 2 ) 22 ik 31 0.01 R F /KT, % AARFIIL B R R R i 2 ) ) 22 A B 0.05 35 KT
** : The difference between seedling gradation reached a significant level of 0.01. * : The difference between the seedling gradation reached a significant level of

0.05
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Fig.2 Differences of different gradation virus—free seedling and sweetpotato varieties on yield
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Table 4 Differences of different gradation virus—free seedling and sweetpotato varieties on quality

e TWE% HLEH % TR AE% AHRE% HIEA%
Seedling Dry matter rate Crude starch Reducing sugar Soluble sugar Crude protein
EARED¢ 34.267+0.371 63.2851+0.088 2.538+0.141 5.244+0.291 11.045+0.218
Hongyao X
EARE N 32.933+£0.240 62.651£0.072 2.6261+0.091 8.298 £0.170* 9.253+0.238
Hongyao Y
g X 33.867£0.067 68.164£0.121 3.578£0.254 7.5524+0.1664 6.388£0.209
Mingmenjinshi X
LT 30.0671+1.964* 68.246£0.186 4.068+0.113 7.860£0.067 4.346+0.070
Mingmenjinshi Y
F&R 14X 35.733£0.677 70.363£0.073 3.178£0.101 5.225+0.093 6.36710.044
Gaoxi 14 X
AR 14Y 35.867+0.353 68.68910.094 2.578+0.146 4.37940.033 8.511£0.047
Gaoxi 14Y
MFRIES X 29.467£0.240 65.046£0.121 2.1384+0.045 6.673£0.038 8.441£0.081
Shenglibaihao X
MBS Y 29.400£0.757 65.349£0.081 2.73540.068 6.534£0.102 7.544£0.013
Shenglibaihao Y
HIH X 33.400£0.200 69.611£0.209 1.7149£0.054 5.711£0.017 5.823+0.065
Mashali X
HIH Y 33.267£0.133 66.81410.164 2.46710.086 7.7824+0.044* 6.637£0.061*
Mashali Y
JHE 25 X 26.067£0.176 56.363£0.161 9.59240.093 13.356£0.059 6.450£0.048
Yanshu 25 X
M 25 Y 27.000£0.115 56.110£0.018 7.316£0.016 12.380£0.056 6.755+0.068
Yanshu 25 Y
W 3R2X 30.867£0.067 62.609£0.167 2.97940.034 9.682+£0.102 7.054£0.014
Pushu 32 X
WE3NY 28.467£0.240 60.184£0.034 3.120£0.079 9.404£0.036 8.664+0.019*
Pushu32'Y
e 26 X 26.200£0.200 58.86310.114 6.176 £0.050 12.307£0.068 6.152+0.035
Jishu 26 X

26.000£0.115 59.713£0.061 5.724£0.013 11.869£0.007 7.512£0.017

W 26Y



Jishu 26 Y

g 19X 30.867£0.176 65.483£0.083 4.11710.042 6.1461£0.033 8.154+0.035
Shangshu 19 X
HE19Y 29.067£0.067 65.699£0.154 3.627£0.031 5.107£0.104 8.787£0.050
Shangshu 19 Y
WK X 34.067£0.133 68.598£0.062 2.5681+0.038 7.154+0.030 7.103£0.034
Jinhaimeixiu X
SWHRF Y 32.200£0.200 59.777+0.027* 7.422£0.089%* 10.671£0.099%* 7.16+0.027

Jinhaimeixiu Y

15 X 32.200£0.231 61.185£0.018 1.24740.053 7.304+0.021 8.462+0.074
Rongfen 1 X
15 Y 31.067£0.133 60.815£0.060 1.48240.128 7.419£0.030 7.384£0.044
Rongfen 1Y
THEE4S X 29.067£0.240 61.042£0.102 6.073£0.023 10.867£0.018 6.463+£0.101

Ningzishu 4 X
THEE4S Y 29.467£0.067 64.309+0.055* 5.179£0.072 9.2140.025 5.5611£0.044

Ningzishu 4'Y

oy BRI BT AN R SR 2 (] (R 22 Rk B 0.01 REKF,  fe AR TR SRR i 22 AR 22 R0 B 0.05 B35 K.
** : The difference between seedling gradation reached a significant level of 0.01. * : The difference between the seedling gradation reached a significant level of

0.0s.
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Table 5 Correlation analysis of tissue culture seedling /minituber seedling on photosynthetic parameters, yield

m

and nutritional quality

o o Acpi SALTE JiLiE) CO, MRS KA T 2 B ~

YRl &
Net photosynthetic Stomatal Intercellular CO2 Water utilization Carboxylation
Parameter index Yield
rate conductance concentration rate fficiency

7o Yield 0.124/0.389" 0.388%/0.226 0.180/-0.705™ 0.464°°/0.119 0.468°/0.524™ 1/1
TH)Z Dry matter rate -0.118/0.132 0.151/-0.166 -0.012/-0.485™ -0.407%/-0.002 0.046/0.354" 0.223/0.553™
HMER (%) Crude starch 0.125/0.396" 0.168/0.064 0.068/-0.274 -0.180/0.419" 0.081/0.374" 0.458°/-0.220
W5 FE (%) Reducing sugar  0.027/-0.179 -0.101/0.283 0.279/0.631™" 0.229/-0.266 -0.038/-0.171 -0.4127/0.124

TR (%) Soluble sugar -0.109/-0.139 -0.284/0.142 0.141/0.435" 0.214/-0.270 -0.226/-0.251 -0.3217/0.152



HMEH (%) Crude protein -0.064/-0.008 0.038/0.393" -0.125/-0.116 0.223/-0.116 0.091/0.100 -0.235/0.209
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In each cell, the upper and lower tables of “/” represents the correlation analysis data of photosynthetic parameters, yield and nutritional quality of tissue culture
seedlings and minituber seedlings respectively;** : The correlation of parameter index reached a significant level of 0.01. * : The correlation of parameter index

reached a signifcant level of 0.05
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