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Abstract: Luffa, a magjor melon vegetables in China, is a crop of gourd family and the silk gourd genus, which isrich in
nutrients and favored by consumers. With the increasing number and type of luffa germplasm resources, it is increas-
ingly difficult to screen and preserve the excellent materials of luffa. In order to construct a core germplasm bank of
luffa, eliminate germplasm materials with serious homogenization, and improve the efficiency of lucerne breeding, this
study investigated the genetic diversity of 244 |uffa germplasm resources by using 18 phenotypic traits that are highly
representative of luffa as indicators, and compared and analyzed eight different sampling ratios (5%-40%), and three
different sampling methods (random cluster sampling, group cluster sampling and preferential cluster sampling) were
compared to analyze the representativeness of the core germplasm of luffa candidates. The results showed that the phe-
notypic genetic variation of lucerne germplasm resources was relatively rich, of which the largest Shannon index was
leaf width, 3.0, and the smallest was seed melon length, 1.8. The most suitable sampling ratio was 20% using the com-
prehensive analysis of the seven evaluation indexes, and the most suitable sampling method was group cluster sampling.
Using this method for core germplasm library construction, the primary core germplasm obtained containing 51 lucerne
germplasm resources, accounting for 20.90% of all the original germplasm resources, and compared with the original
germplasm, 13 of the 18 agronomic traits were in full agreement with the original germplasm in terms of the maximum
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and minimum values, and the characteristic values of most traits were the same as those of the original germplasm or the
differences were relatively small. The T-test showed that the mean values of all phenotypic traits had no significant dif-
ferences with the original germplasm, indicating that the core germplasm library constructed by the method has good
representativeness and rich genetic diversity. This study could provide basic support for the collection, preservation and
innovative utilization of lucerne germplasm resources in the later stage, and also lays a foundation for improving the
efficiency of lucerne variety improvement.
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Tab.1 Material sources and sample size
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Tab. 2 Grading and assignment of nine quality
traitsin Luffa spp.
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Fig. 1 Distribution of source of Luffa spp.
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Tab. 3 Statistical analysis of quantitative traits of Luffa spp.

FHIEME » IV =2 % -+
Character WM BoRME HfE bR Z¥ Shannon

index Min Max Mean SsD CV/% index
HK/em 14.00 4400 3025 544 17.97 296
ntgE/em 1700 47.00 31.05 604 1946 3.00
24 /mm 3.00 815 528 088 1670 295
riEK/em  7.00 27.60 1420 398 28.00 2.87
J i /em 3.11 850 438 078 17.78 273
JiK/em 11.00 69.00 3070 9.38 3055 287
H)KTE/g 8500 498.00 25220 77.77 30.84  2.89
MR K/em 1250 95.00 46.56 14.26 30.62 1.80

FK%E/cm 450  13.00 795 164 2063 284
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Tab. 4 Grouping and number of germplasm resources
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Tab.5 Comparison of candidate sample test parameters for different sampling methods

B R A TRRBEAR HEESESR WEMER FEEFESR RMEEE FMJ)r2%  Shannon-Wiener
Candidate samples/% VR/% MD/% CR/% VD/% RPR/% VPV/% it
BEDL+ERIE (A) 95.60 3.60 84.51 6.67 92.50 2.16 2.02
ese+®2E (B) 98.06 3.10 97.84 16.67 98.05 2.65 2.06
A+ (C) 113.61 421 97.57 22.22 94.72 2.84 211
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Tab. 6 Sampling amounts at various proportions
45 FeA R Sampling number
Group 5% 10% 15% 20% 25% 30% 35% 40%
e [ P T b X 1 1 2 2 3 3 4 4
thE AR X 4 7 1 14 17 21 24 28
b E AR R b X 1 2 2 3 4 5
b E e b X 2 3 5 1 12
rhE AR X 1 2 3 4 5 6
[ 4h 5 9 14 18 23 27 32 36
RA 2 3 4 5 6 7 8 9
Gt 16 27 41 51 64 76 88 100
SR HURE L £5111% 6.56 11.07 16.80 20.90 26.23 31.15 36.07 40.98
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Tab. 7 Comparison of candidate sample test parameters for different sasmpling ratios
B EREA TRREUEAR HHEEFESE WEMFEER FEEFHSE RAME LG F£A 2 Shannon-Wiener

Candidate sample/% VR/% MD/% CR/% VD/% RPR/% VPV/% i

5 110.03 8.65 79.49 16.67 79.72 2.42 1.95

10 112.54 8.28 87.03 27.78 85.83 2.52 2.00

15 115.07 6.93 92.37 27.78 90.83 2.82 2.10

20 115.98 5.13 96.57 27.78 94.72 291 212

25 113.61 4,02 97.57 22.22 96.39 2.84 211

30 111.77 3.98 97.57 16.67 97.78 2.76 211

35 111.36 3.66 99.55 16.67 97.78 271 2.10

40 109.07 3.15 99.90 11.11 98.89 2.63 2.10
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Tab. 8 Comparison of characteristic parameters of initial germplasm and core germplasm

JRAG AR BT Initial germplasm

.0 Fh 5 Core germplasm

MR BOME BORME ¥ A2 R Shannon fRUME MR BIE ¢fH b R Shannon g
Character ~Min  Max Mean  SD 2R \;\Q;;elr Min  Max Mean tvalue SD ER4 \;\é';;e; 51 1 i
CV/% H CV/% H RPR
R 14.00 44.00 3025 544 17.97 296 1400 43.00 3043 048 584 1919 29  1.00
YR 17.00 47.00 31.05 6.04 1946 300 17.00 47.00 3153 054 641 2034 297 1.00
FZEH 300 815 528 088 1670 295 360 815 533 017 1.00 1872 287  0.90
REAGIRS 700 2760 1420 3.98 2800 287 830 2690 1497 159 438 2927 288  0.80
JR$E/em 311 850 438 078 17.78 273 311 850 460 155 112 2427 311  0.90
JRt/em 11.00 69.00 3070 9.38 3055 287 1100 56.00 30.82 0.68 1039 3372 307 100
HT/g 8500 498.00 25220 77.77 30.84 289 8500 498.00 271.05 145 90.01 3321 294  0.90
FiRK/em 1250 95.00 46.56 14.26 30.62 1.80 1250 9500 4470 1.02 16.83 3765 244  0.90
FiRi/em 450 13.00 7.95 1.64 2063 2.84 550 13.00 819 139 193 2362 283  0.90
I @, 3 4 30 01 417 012 3 4 306 182 024 777 032  1.00
Y7 3 1 25 0.6 2383 1.23 3 1 249 -0.06 064 2587 1.28 1.00
ERFBR 1 2 17 0.5 2808 091 1 2 163 -061 049 3003 095 1.00
JINIFIZN 1 3 2.4 0.8 33.06 1.43 1 3 241 043 076 3122 139 1.00
JNE 1 8 33 21 6420 237 1 8 378 156 230 6079 239 1.00
JR K (5, 3 6 5.1 0.6 1098  1.10 3 6 510 005 070 1373 122 1.00
JRHE 0 3 1.0 12 12380 153 0 3 127 141 134 10536 153 075
INTIES N 1 3 20 08 4082 158 1 3 216 124 083 3865 155 100
R € 2 6 4.8 0.5 1113 0.89 2 6 446 -3.11 087 1961 152 1.00
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