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Comprehensive evaluation of photosynthetic performance of oriental

melon varieties(lines)and screening of high photosynthetic efficiency
KANG Liyun, WANG Huiying, LI Xiaohui, GAO Ningning, LI Hailun, CHANG Gaozheng, ZHAO
Weixing

(Institute of Horticulture, Henan Academy of Agricultural Sciences, Zhengzhou 450002, Henan, China)

Abstract: Through comprehensively evaluating the photosynthetic performance of oriental melon varieties(lines), screen-
ing for high-efficiency germplasm resources, and laying the foundation for high-efficiency breeding of oriental melon.
This study used seedling stage plug substrate cultivation to measure the photosynthetic indicators and agronomic traits of
45 oriental melon varieties (lines). Principal component analysis, membership function analysis, and cluster analysis
were used to comprehensively evaluate the photosynthetic performance of oriental melon varieties (lines), and suitable
high-efficiency evaluation indicators and varieties were screened. The results showed that there were significant differ-
ence in the variation amplitude of 15 traits among 45 oriental melon varieties (lines), ranging from 10.32% to 54.75%.
Among them, five traits, such as net photosynthetic rate (P,), stomatal conductance (G,), water use efficiency (WUE),
fresh plant mass, and dry plant mass, had large variations, and the coefficient of variation of all these traits was greater
than 30%. Through principal component analysis, five principal components were extracted, and their cumulative contri-
bution rate reached 84.915%. P,, plant fresh MAmass, plant dry mass, root volume, root fresh mass, root dry mass, Gs,
transpiration rate (7, vapor pressure difference (VPD), WUE, relative chlorophyll content (SPAD value), and leaf area
were screened out as evaluation indexes for the high photosynthetic efficiency ability of oriental melon. Through cluster
analysis of the comprehensive photosynthetic efficiency evaluation (D) values, 45 oriental melon varieties (lines) were di-

vided into four categories: High photosynthetic efficiency type, sub-high photosynthetic efficiency type, medium-high
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photosynthetic efficiency type, and low photosynthetic efficiency type. Twelve varieties (lines) with high photosynthetic
efficiency, such as Boniu, Huangzi 168, TS-16, 15-171, TS-13, 15-146, TS-14, A69, TS-9, TS-6, TS-12, and 15-142, were

preliminarily screened out, which can be used as germplasm of oriental melon and high photosynthetic efficiency suitable

for breeding.

Key words: Oriental melon; Seedling stage; High photosynthetic efficiency; Comprehensive evaluation; Screening
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Table 1 Number and name of oriental melon varieties (lines)
'S Al (D b/ S 9T TR PRI 9T Rl (D P
Number  Variety(line)  Origin Number Variety(line)  Origin Number  Variety(line) Origin
1 TS-1 i Henan 16 TS-17 [ F§ Henan 31 15-146 1 #§ Henan
2 TS-2 i B4 Henan 17 TS-18 71 F4 Henan 32 15-150 7174 Henan
3 TS-3 1 B4 Henan 18 TS-20 71 F4 Henan 33 15-151 71 F4 Henan
4 TS-4 71 Henan 19 A43 116 Hubei 34 15-154 7 Henan
5 TS-5 [ Henan 20 A68 6 Hubei 35 15-155 ¥ Henan
6 TS-6 1R Henan 21 A69 116 Hubei 36 15-156 ¥ Henan
7 TS-7 7 B4 Henan 22 15-117 i F4 Henan 37 15-157 i F4 Henan
8 TS-8 774 Henan 23 15-118 77 Henan 38 15-158 77 Henan
9 TS-9 774 Henan 24 15-132 T4 Henan 39 15-164 774 Henan
10 TS-10 7 Henan 25 15-134 7 Henan 40 15-167 74 Henan
11 TS-11 7 Henan 26 15-135 i Henan 41 15-171 A4 Henan
12 TS-12 1] F§ Henan 27 15-136 AP Henan 42 f#¥ 9 Boyang 9 VAP Henan
13 TS-13 7] F§ Henan 28 15-142 A Henan 43 #4l Boniu " Henan
14 TS-14 1] F§ Henan 29 15-143 i Henan 44 £ T 168 Huangzi 168 V17§ Henan
15 TS-16 A Fd Henan 30 15-145 A4 Henan 45 2 18 Zhentian 18 77 Henan
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Table 2 Differences in photosynthetic indexes and agronomic traits of different oriental melon varieties(lines)

FEARELIEIR Index or trait ¥J{H Mean FriEZE SD AZIE Range BRERECVI%
P./(umol-m?-s™) 22.17 8.10 8.57~36.20 36.53
C/Cumol - mol™) 259.40 63.03 146.00~462.00 24.30
GJ/(mmol-m*-s™) 349.62 191.42 72.00~935.00 54.75
T,/(mmol-m>-s™) 5.60 1.67 1.95~9.60 29.75
VPD/kPa 2.17 0.53 1.13~3.70 2451
WUE 4.00 1.20 1.67~6.30 30.09
SPAD {E SPAD value 28.59 430 21.00~39.00 15.06
P& Plant height/cm 9.26 2.19 5.04~13.68 23.70
254 Stem diameter/mm 4.09 0.42 3.18~5.32 10.32
M- A Leaf area/cm’ 7.94 1.57 4.83~11.39 19.72
FEPREET & Plant fresh mass/(g-plant”) 261 0.87 1.14~6.23 33.42
FEPET i & Plant dry mass/(g-piant”) 0.32 0.16 0.12~0.93 4923
HAAFN Root volume/em® 0.51 0.15 0.25~1.03 28.81
R £ )5 2 Root fresh mass/(g-plant™) 0.45 0.12 0.22~0.89 26.05
2T Jii 2 Root dry mass/(g-plant™) 0.05 0.01 0.03~0.11 27.44
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Table 3 Correlation analysis of photosynthetic indexes and agronomic traits of different oriental melon varieties(lines)

ff:jx X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X1l X12 X13 X14 X15
X1 1

X2 0.006 1

X3 0.573*%% 0.612%* 1

X4 0.476%* 0.435%* 0.875** 1

X5 —0.738%* —0.445%*% -0.829%* -0.714** 1

X6 0.652*%* —-0.400** -0.074 -0.268 -0.278 1

X7 0.198 0.116 0.081 -0.121 -0.184 0.352*% 1

X8 0.380** —0.048 -0.256  -0.202 0.269 —0.320* —0.387** 1

X9  -0.007 -0.200 -0.242 -0.146 0.145 0.050 -0.186 0.296* 1

X10  -0.079 0.084 -0.042 -0.122 -0.018 0.042 -0.203 0.219 -0.202 1

X11  0.303* -0.073 -0.242 -0.231 0.229 -0.149 -0.038  0.532*%* 0.514** 0.011 1

X12 0.427%* -0.02 -0.292  -0.326*  0.329* -0.239  0.087  0.477** 0.333*% 0.023 0.899** |

X13  -0.262 -0.105 -0.159 -0.055 0.226 -0.235 -0.097  0.268 0.442%*%-0.018 0.726** 0.613** 1

X114 -0.339** -0.204 -0.263  -0.135 0.349* -0.261  -0.195  0.390** 0.492** 0.076 0.776** 0.627** 0.901** 1

X15 -0.231 -0.112  -0.186 —0.181 0.231 -0.070  0.079  0.270 0.509**-0.102 0.853** 0.750*%* 0.807** 0.838** |

T * R R IRAE 0. 0540, 01 /KPR, X1, PsX2. CiX3. G.iX4. T:X5. VPD; X6. WUE: X7. SPAD fi : X8. #5 : X9. ZH: X10.
W TR s XL RO B8 s X 2. ARLVR T 0T 2 s X1 3. AR s X1 4. AR . X 15, AR T it R IR,

Note: * and **represent significant correlation at 0. 05 and 0. 01 level, respectively. X1. P,; X2. Ci; X3. Gi; X4. Ti; X5. VPD; X6. WUE ; X7. SPAD
value; X8. Plant height; X9. Stem diameter; X10. Leaf area; X11. Plant fresh mass; X12. Plant dry mass; X13. Root volume; X14. Root fresh mass;
X15. Root dry mass. The same below.
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Table 4 Principal component analysis of photosynthetic
indexes and agronomic traits of different oriental melon
varieties (lines)

a5 Index Cl1 C2 C3 C4 Cs

X1 0.612 0.344 0579 0319  0.065
x2 -0.294 0.551 -0.453 -0374 0.195
X3 -0.597 0.762 -0.095 -0.005  0.029
X4 -0.499 0.742 -0.203  0.147 -0.225
X5 0.638  —0.644 -0.196 —-0.121 —0.187
X6 -0282  -0233 0.836 0207 0.286
X7 -0.182 0.022 0518 -0.730 0.217
X8 0.572 0.049 -0359 0333 0.225
X9 0.535 0.195 0325 0355 -0.307
X10 0.030  -0.088 -0.279 0333 0.814
X11 0.853 0.365 0.148 -0.035 0.167
X12 0.813 0.234  0.046 -0269 0.233
X13 0.764 0423  0.122  0.014 -0.073
X14 0.848 0.325  0.067 0.124 -0.036
X15 0.798 0.397 0307 -0.124 0.010
E{E{H Eigenvalue 5.530 2702 2.047 1305 1.153
DURRE 36.864  18.015 13.644 8702  7.690
Contribution rate/%

LS Wiy 36.864  54.879 68.523 77.225 84.915
Comulative

contribution rate/%
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Table 5 Evaluation of light efficiency of different oriental
melon varieties (lines)

=] 1Y
RECR Lo v vas) vom oy DB T
Variety (line)

D value Rank

TS-1 0.15 044 055 100 020 037 28
TS-2 033 037 071 009 037 038 26
TS-3 032 038 070 0.02 030 036 30
TS-4 028 037 063 035 042 038 27
TS-5 039 038 050 0.7 035 038 23
TS-6 038 037 082 051 032 045 11
TS-7 035 035 072 035 000 038 24
TS-8 030 042 039 024 079 038 25
TS-9 046 048 057 029 053 047 7
TS-10 030 046 057 064 025 041 19
TS-11 026 034 068 079 067 044 15
TS-12 038 050 071 049 031 046 10
TS-13 037 034 070 072 0.64 048 6
TS-14 037 046 068 048 053 047 9
TS-16 040 039 086 093 0.05 0.0 4
TS-17 035 068 035 028 060 043 16
TS-18 028 068 012 0.16 036 033 37
TS-20 0.19 047 0.00 0.09 0.3 020 45
A43 030 047 027 029 0.18 032 40
A68 025 053 032 027 058 035 32
A69 0.17 038 095 072 095 047 8
15-117 022 045 024 044 062 033 38
15-118 026 039 0.14 039 053 031 42
15-132 026 038 036 022 055 032 39
15-134 0.14 032 032 055 030 02 44
15-135 022 034 063 000 08 035 36
15-136 033 033 050 034 027 035 31
15-142 048 037 041 005 100 045 12
15-143 026 050 035 039 054 036 29
15-145 0.19 059 009 045 049 031 41
15-146 031 036 100 063 056 049 5
15-150 0.14 028 048 0.19 055 026 43
15-151 029 027 098 039 033 041 18
15-154 033 036 078 046 055 044 13
15-155 035 024 071 084 028 043 17
15-156 036 033 026 026 061 035 33
15-157 039 031 044 023 085 041 20
15-158 029 035 018 049 079 035 34
15-164 035 035 038 048 052 038 22
15-167 029 036 035 064 027 035 35
15-171 047 020 083 054 078 051 3
9 049 039 032 035 062 044 14
Boyang 9

%4l Boniu  0.87 046 0.10 046 029 0.56 2

5T 168 056 038 0.77 0.73 056 057 1
Huangzi 168

2l 18 046 043 024 058 0.08 040 21
Zhentian 18

AL 043 021 016 0.10 0.09 0.01
Weighting
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Fig. 1 Cluster analysis of photosynthetic performance of forty-five oriental melon varieties(lines)
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