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Diversity and Correlation Coefficient Analysis on Ear and Explosion

Characters of Popcorn Germplasm Resources
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CIMMYT-China Specialty Maize Research Center, Shanghai 201403, China)

Abstract: The ear characters and popping characters of 50 different popcorn germplasm were analyzed. The re-
sults showed that the variation coefficient of the ears’ bald tip lengths was 68.88%), and the ear lengths, rows per ear,
seeds per row, ear diameter and 100—grain weight presented a normal distribution, while the bald tip lengths a skew
distribution; popping volume was 32.86%, presented a normal distribution, popping rate presented a skew distribu-
tion. The main characters of popcorn germplasm had abundant diversity, which was helpful for screening and compar-
ison of good varieties and breeding and improvement of new varieties. Correlation analysis between popping charac-
teristics and ear traits showed that the popping volume was positively correlated with the popping rate, and the pop-
ping volume was positively correlated with the ear length, rows per ear, seeds per row and ear diameter; and the nega-
tive correlation with the bald length and 100—grain weight. The popping rate was significantly positively correlated
with seeds per row and the ear diameter, and positively related to the ear length, baldness, rows and 100—grain weight.
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Fig.1 Kernel type and shape of popcorn
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Analysis of ear characters of popcorn germplasm materials

Table 1
¥ H brifiE2z 5 5 R AU(%) I KAE e/ ME
Mean value Standard deviation Coefficient of variation Max Min
T (cm) 11.16 3.48 31.16 17.5 4.96
TR (em) 1.28 0.88 68.88 4.20 0.00
() 11.13 2.43 21.84 16.00 6.40
TR (R 21.64 6.87 31.75 36.00 9.00
T (cm) 3.34 0.62 18.62 4.39 2.12
ki (g) 12.47 2.18 17.52 18.27 8.23
14 r 14
12 12
z z 10
8 5
i) = 6
L K 4
2
0
705 914 1123 1332 1541 17.50 13.50  18.00 2250 27.00 31.50 36.00
4 (cm) Ear length TTRIELCRI) Kernels per ear
16 14 ¢
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11#((T) Row per ear T8k (cm) Ear diameter

$H*R Frequency
S Frequency

0.70 140 210 280 350 420

10.11  11.78 1345 1512 16.79 18.46
753K (cm) Bald length

‘BRI E(g) 100-grain weight
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Fig.2  Frequency distributions of ear characters of popcorn
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Table 2 Analysis of popping quality of 50 popcorn germplasm resources

HlEgis WA ok mREE R 8 TREIE BB R 7 JR3 44 [ 7; =

Field Variety Origin 100-grain  Grain type  Grain color Popping type  Unexploded (VaVy) (%)
number name weight number Popping volume Popping rate
P1 RP1 i 8.44 Bk HE e 20 17.50 80
P2 RP2 g 11.16 Bk e W 20 25.00 80
P3 # BLI R 10.55 Bk e WY 0 26.00 100
P4 W BL2 i 10.23 Bk HE eI 47 20.00 53
P5 # BL3 it 11.53 Bk # WY 0 25.33 100
P6 F BL12 R 12.52 Bk E] WY 15 12.35 85
P7 1 BL13 it 12.88 Bk E| eI 7 26.47 93
P8 H BL15 i 11.50 Bk H eI 29 7.33 71
P9 HN2317 pivill 12.32 Bk B WY 23 18.75 77
P10 HN2318 BEHI 11.84 Bk e Y 38 21.33 62
P11 HN2319 Gl 11.35 Bk H HETE 23 16.88 77
P12 HN2320 SN 11.52 Bk i BRIE 5 23.33 95
P13 HN2321 B 8.23 Bk Y BE 25 15.83 75
P14 HN2322 Gl 14.46 Bk H eI 6 22.11 94
P15 HN2323 SN 12.41 Pk iy WY 26 14.71 74
P16 HN2324 e 13.52 Bk e Y 2 2421 98
P17 HN2325 Bt 12.61 Bk HE eI 11 21.18 89
P18 HN2326 B 11.27 Bk e W 22 16.88 78
P19 HN2327 i 13.29 Bk e WY 15 18.33 85
P20 HN2328 B 12.15 Bk HE WY 23 14.12 77
P21 HN2329 )i 13.05 Bk HE BIY 0 18.42 100
P22 HN2330 utyly| 11.32 Bk B WY 15 16.88 85
P23 HN2331 sy 12.35 Bk e eI 4 22.22 96
P24 HN2332 Py 12.24 Bk HE WY 8 14.44 92
P25 HN2333 syl 11.95 2k e BIE 9 18.24 91
P26 HN2334 syl 12.77 Bk e BEIY 9 18.82 91
P27 HN2335 P 12.59 Bk HE BRIE 28 21.25 72
P28 HN2336 i 13.08 Bk # 51 16 19.44 84
P29 HN2337 Jtat 11.20 2k B BY 16 20.63 84
P30 HN2338 dem 10.61 Bk H eI 15 14.67 85
P31 HN2339 Jbae 10.17 Bk e e 31 16.67 69
P32 HN2340 Paye] 9.06 Bk e WY 13 13.57 87
P33 HN2341 Py 10.14 Bk HE e 8 12.67 92
P34 HN2342 pay=] 11.79 Bk He W 14 25.71 86
P35 HN2343 Pay ] 14.48 Bk e WY 14 10.48 86
P36 HN2344 B 18.27 Bk HE RAE 24 15.60 76
P37 HN2345 L 17.02 735 # REE 4 16.25 96
P38 HN2346 | 17.30 2k B AL 7 14.62 93
P39 HN2347 B 10.29 Bk HE eI 20 4.29 80
P40 HN2348 B3| 13.91 Bk HE eI 5 10.53 95
P41 HN2349 | 14.37 Bk B WY 5 2421 95
P42 HN2350 B 13.71 Bk e Y 3 20.53 97
P43 MEXPOP9 A PG A 11.12 Bk HE e 15 12.67 85
P44 MEXPOP10  2&VH+HF 15.63 §Z35R iy W 48 4.35 52
P45 MEXPOP11  SRJ&f 14.54 2k B Y 0 8.18 100
P46 MEXPOP12  SBJ§Hf 15.47 Bk H eI 23 7.62 77
P47 MEXPOP13  SBJ4&f 14.63 2k e e 8 11.82 92
P48 MEXPOP14 G 16.41 Bk e WY 12 13.04 88
P49 MEXPOP15  SBJ§&f 9.48 Bk HE eI 17 12.14 83

P50 MEXPOP16 =B J4+f 10.53 Pk WY 15 14.00 85
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Table 3 Analysis of popping quality of popcorn germplasm materials

15 b ¥ H brifi: 5 FE(% ) BRME /MA
Index Mean value Standard deviation Coefficient of variation Max Min
48K (%) 16.83 5.53 32.86 26.47 4.29
(2R 84.74 11.10 13.10 100.00 52.00
18
>
2 =
3 g
= =
60.00 68.00 76.00 84.00 92.00 100.00 799  11.69 1539 19.09 22.79 2647
Ji 48 %(%) Popping rate i HEREEU(V,/V,) Popping volume
3 BEREMESHE
Fig.3  Frequency distributions of popping quality of popcorn
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Table 4  Correlation coefficient among popping characters and main characteristics
LERIN R AR TRE 17 % TTRIEL i H ki g pE
Trait Popping volume Bald length Row per ear  Kernels per ear Ear diameter 100—grain Popping rate
weight
AR 1.000 -0.251 0.216 0.257 0.122 -0.136 0.295"
K -0.270 0.793%:* 0.896%* 0.329%* -0.002 0.227
Tk 1.000 -0.227 -0.213 -0.087 0.151 0.154
(T 1.000 0.806% 0.267 -0.024 0.190
FRigL 1.000 0.399%% 0.045 0.352%
ML 1.000 0.451%% 0.333%
JER VAN 1.000 0.184
g 1.000

T o e IR TE 0.05,0.01 KPR 28 5 i 3
Note: * and ** indicated that the difference significant at the 0.05 and 0.01 levels, respectively.
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