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Sampling strategy of pre-core collection for Saccharum spontaneum
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Abstract: Five hundred and ninety-six Saccharum. spontaneum L. were selected to investigate the best sampling strategy
for pre-core collection. Based on 21 quantitative and 6 qualitative traits, 50 sampling procedures were established
concerning grouping principles, sampling proportions within group, selection methods within group. First grouping or
non-grouping was determined based on collecting region, altitude, stalk diameter, latitude, zoology region and cluster.
Then sampling within group was set up based on simple proportion, logarithmic proportion, square root proportion and
genetic proportion. And random and cluster selection was applied for sampling within group. At the same time, 10 grads
for sampling (5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, and 50%) from total resource were analyzed to decide
the best sampling grad. The sampling strategies were evaluated according to comprehensive score based on indices of
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genetic diversity, variance of phenotypic value, variance of phenotypic frequency, coefficient of variation and ratio of
phenotypic traits retained. The results showed that cluster sampling was better than the random sampling, collecting
regions grouping and stalk diameter grouping were the best grouping and genetic proportion was the best sampling
proportions within group. Finally, after analyzing 50 sampling strategies and 10 sampling grads, sampling based on stalk
diameter grouping, genetic proportion and cluster sampling combined with sampling grad of 15% was confirmed to be
the optimal sampling strategy for pre-core collection. A pre-core collection contained 92 samples including 5 additional
ones with the rare phenotypic traits was established according to the best sampling strategy, which accounted for 15.44%
of total resources. The genetic diversity, variance coefficient, variance of phenotypic frequency and variance of
phenotypic value of this pre-core collection were better than that of the total resource and ratio of phenotypic traits
retained came to 100%, which suggests the pre-core collection could preferably represent the total resource.

Key words: Saccharum spontaneum L.; pre-core collection; sampling strategy; sugarcane

(Saccharum spontaneum L.)

[1-2]

15%~20%
9 () 4
600
[3-28]
Tail
%1 USDA-ARS 342
75 Balakrishnan
(0] Cannanore
(S. officinarum) (31]
1202
136
1 BB
.1 & #
596
( )
( ) (
)

(32]

57
21
6
0.5 10
1.2 7 &%
[25,27,33]
5
(Shannon’s-
Wiener , 1) (ratio of phenotype

retained, RPR)
(variance of phenotypic frequency, VPF )

(coefficient of variation, CV)

(variance of phenotypic value, VPV )
3
(AZ 13 )
BzZ 6 ) (CZz 5 ) (DZ
7 ) (Ez 7 )
Fz 3 ) (NZ2)
(P)
(S) @)
(G)4 (R)
< 3 50
1
10 5% 10% 15% 20% 25% 30%
35% 40% 45% 50%
3
5 Foxpro 6.0



37 3 255
SPSS15.0 5 2.2 (ARERFEELGIRY ERES
2
97.06%
(3 43 . E - E=biyitbayt Vi=0.263%  0.143%,+0.224x510.265%4+ 0.258xs
+ n
¥ " y2=0.235%,10.67%>  0.424%3+0.15x4+0.279Xs
n
Yo E=0.723 04 y,+0.247 54 y,
2 4
2 HER5HH
2.1 SEENEEE
=85% B3]
5 2 F 2 50 FHENAESRER AN BHELL BRI E 155
92.03% 2 Table 2 Comprehensive score of sampling proportion within group
( ) in 50 sampling strategies
Y1:O.274X1 0.168x, + y v
0.237%510.239%410.25%s  ¥,=0.045%,;+0.739%,  0.35%3+ 0.708 |32 0.839 |
0.42X4+0.378X5 0.584 ~0.906 0.198 2
y X1 X X3 X4 Xs 0.168  —0.623 —0.033 3
—1.460 0.207 —1.004 4
2.3 BWHEAEIEE
2 ( D
E=0.718 22y+ 1
0.202 12y, 100%
V1=0.2x1  0.2X;1+0.2X3+0.2X4+0.2X5
1 E=yi
0.707
0.707
1
Fz 1 50 FENAEREE P AR MRS5S
Table 1 Comprehensive s.core rank of grouping principle in 50 2 4 H—R*i%ﬂlﬁﬁ"] tt?&
sampling strategies
2
Yi Y2 87.92%
1538 -1359 0830 1 yi=0.32%:  0.1%,+0.209%3+0.303%4+0.296xs y,=0.01x,+
0048 14980768 2 0.604%:  0.456X5+0.244%,+0.267%s
0.533  —0.297 0.323 3
0.117 0.968 0.279 4 E=0.595y,+0.286 47y,
—0731 0101  —0.505 5 3
—0.759 0.023 —0.540 6 49 98%
—-1345 —0934  —1.155 7




256 ( ) http://www.hnndxb.com 2011 6
(CZ-G-C)
F#z 3 50 MEFEREEHILGSES
Table 3 Average rank of 50 sampling strategies
Yi Y2 Yi Y2
CZ-G-C 1.823 1.716 1.568 1 FZ-P-C —0.143 0.128 -0.049 27
FZ-G-C 1.393 1.198 1.166 2 BZ-P-C 0.058 —-0.405 —-0.079 28
AZ-G-C 1.667 0.377 1.098 3 EZ-S-C 0.458 -1.297 —-0.093 29
CzZ-1L-C 1.702 0.204 1.070 4 CzZ-P-C —-0.037 -0.261 —-0.096 30
CZ-G-R 0.870 1.876 1.046 5 DZ-P-C -0.224 0.059 -0.117 31
AZ-1L-C 1.863 —-0.449 0.982 6 AZ-S-R 0.395 -1.354 —-0.146 32
Fz-S-C 0.814 0.983 0.761 7 AZ-L-R 0.369 -1.310 —-0.149 33
CZ-S-C 1.146 0.252 0.753 8 FZ-S-R —0.568 0.190 -0.284 34
CZ-L-R 0.392 1.464 0.645 9 DZ-G-C -0.410 —-0.449 —-0.370 35
FZ-L-C 0.999 -0.018 0.589 10 EZ-P-R —-0.953 0.451 —0.440 36
EZ-G-C 1.175 -0.439 0.576 11 DZ-S-C -0.304 -0.939 —0.445 37
BZ-G-C 0.315 1.090 0.494 12 AZ-P-R -0.297 —1.080 -0.481 38
EZ-G-R 0.429 0.753 0.467 13 BZ-L-R -1.012 0.291 —-0.520 39
AZ-P-C 0.718 -0.091 0.402 14 BZ-G-R -1.203 0.421 -0.597 40
FZ-G-R 0.053 1.105 0.343 15 DZ-L-C -0.592 -0.915 -0.610 41
AZ-S-C 0.937 -0.872 0.312 16 NZ-P-R —1.145 -0.014 —-0.685 42
AZ-G-R 0.830 —-0.959 0.224 17 FZ-P-R —1.404 0.527 —0.687 43
BZ-S-C 0.398 —-0.087 0.212 18 DZ-S-R -1.376 0.314 —-0.730 44
EZ-L-C 0.785 —-1.004 0.185 19 BZ-P-R -1.398 0.298 —0.748 45
CZ-S-R -0.265 1.055 0.139 20 BZ-S-R —1.500 0.480 -0.757 46
EZ-S-R —-0.049 0.510 0.115 21 DZ-P-R -1.719 0.270 —0.947 47
NZ-P-C —-0.023 0.407 0.101 22 CZ-P-R -1.824 0.313 -0.997 48
EZ-L-R -0.144 0.553 0.070 23 DZ-G-R -1.708 0.043 —-1.004 49
BZ-L-C 0.198 -0.269 0.042 24 DZ-L-R —1.835 —-0.630 -1.269 50
FZ-L-R -0.063 0.156 0.007 25 0.343 -4.514 —1.066
EZ-P-C 0.065 -0.124 0.003 26
2.5 BAEMHEILE E=0.803 151+0.160 3y,
4
[31] 5% 15% 10% 20% 35% 25% 50%
40% 30% 45%
5 5%
1
5 84.31%
95% el
5% 15%
2
(CZ-G-C) 2
96.60%
96.35% °
15% CZ-G-C

Vi=0.172x;+0.239%.  0.217%3+0.24 1x,+

0.239%s  y,=0.893%;10.261%,+0.534x%:-0.144xs  0.276Xs



37 3 257
F 4 BMBGERREARRSKREEE THESHES
Table 4 Comparison of different sampling ratio for five parameters in the best sampling strategies
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