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Abstract: The seed quality of forty—six maize varieties mainly cultivated in Huanghuaihai—Huabei-Xinan area
in China were analyzed and evaluated by physical and chemical indexes test, standard germination test, seedling
growth test, adversity germination test, field emergence rate test, the correlation between those indicators, and amy-
lase activity test etc. The results showed that the proportion of the seeds with dent and semi—dent was 80.4%, com-
prehensive analysis of the seed vigor indexes, among forty—six cultivars, the top four high vigor varieties were
Xianyu047, Zhengdan958, Dahua—yu No.2 and Jundan26; bulk density and total starch were significantly and ex-
tremely significant correlation with mean field emergence rate, respectively; germination energy, germination per-
centage, and other indicators of adversity germination test were extremely significantly correlated with the mean field
emergence rate, and the correlation coefficient of the cold test germination rate was the highest. These results sug-
gested that bulk density and total starch were the typical traits of high vigour maize seed, the amylase activity of high
vigour seeds was higher than that of low vigour seeds, and cold test was the best method for maize seed vigour test.
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Table 1  Experiment materials’ information
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Table 2 Physical and chemical indexes test of seed samples of 46 maize varieties

688.8 ~785.3 g/L.. 68.6% ~75.4% . 8.2% ~11.6% .
3.1% ~4.9%.

% o K53 (%) THRIHE(g) HHE(gL) KATERD (%) HLE (%) HNET (%)
Number Moisture content 1000-seed weight Bulk density Total starch Crude protein Crude fat

1 11.3b 361.5¢ 728.0 rstuv 70.8 tu 8.6 x 4.1 ik

2 11.3 be 3108 r 729.8 qrst 73.4 de 9.1u 4.2 ghijk

3 11.3b 360.9 ¢ 744.8 ghijkl 71.8 op 9.8 klm 4.7 be

4 11.2 de 381.8a 715.4 yzab 72.2 no 9.5 qr 4.2 hijk

5 11.2 ef 326.4 nop 735.1 nopqr 754 a 9.2 tu 4.1k

6 113 b 364.1 be 784.2 a 71.7 pq 9.2t 3.1s

7 11.2 ef 3124 743.3 ijklm 73.7 bed 82y 4.5 de

8 11.2 ef 323.6 opq 713.6 ab 71.6 pq 9.7 Imn 43 fg

9 11.3b 341.2 hij 753.6 def 71.5 pq 10.4 gh 4.2 ghijk
10 11.3b 336.1 jkl 715.4 yzab 72.8 jhi 9.8 kl 3.8 1Im
11 11.2 de 3813 a 719.6 xyza 72.7 ijk 89v 4.1k
12 11.1g 353.9d 749.5 efghij 73.7 bed 9.3 st 3.6 nop
13 11.lg 352.8 de 765.4 b 73.2 efg 10.7 e 3.50p
14 11.2¢d 345.6 fgh 748.1 fghilk 73.3 efg 10.3 hi 49a
15 11.3b 311.7r 750.1 efghi 70.9 st 10.7 e 45d
16 11.3 be 347.8 efg 742.2 jklmn 71.5 qr 94rs 4.2 ghijk
17 11.2 de 336.7 jkl 727.2 stuvw 68.6 w 109d 32rs
18 114 a 327.3 no 743.8 ijkl 70.4 u 9.9k 381
19 114a 31261 738.2 Imnop 733 ef 9.5 pq 4.7 be
20 11.3b 326.5 nop 728.6 rstu 72.2 Imn 9.0u 4.3 fgh
21 11.3b 335.1kl 749.3 fghij 71.4 qr 10.3 hij 4.2 fghij
22 11.3b 299.1u 722.6 uvwxy 69.2v 11.2¢ 4.1 ik
23 11.3 be 344.1 ghi 742.5 jklm 73.6 cde 10.6 ef 331s
24 11.3b 337.7 jkl 7813 a 739b 10.7 e 3.5pq
25 11.lg 324.8 nopq 760.2 bed 72.1 no 9.6 opq 4.5 de
26 11.2¢d 360.9 ¢ 744.1 hijkl 73.9 be 93s 3.6 mno
27 11.2 de 327.2 no 751.2 efgh 72.5 jklm 10.5 fg 45d
28 11.2 de 350.7 def 721.1 vwxyz 73.0 fgh 11.6a 4.3 fghi
29 11.3 be 321.9 pq 725.4 tuvwx 71.7 pq 8.7 wx 4.1 ijk
30 I1.1g 334.1 Im 756.7 cde 73.4 def 94 rs 350p
31 11.3 be 320.2 q 760.9 be 73.0 ghi 10.4 gh 3.7 Imn
32 11.3b 339.8 ijk 756.6 cde 74.0b 10.2 ij 33qr
33 11.2 de 309.5 s 688.8 ¢ 70.6 tu 9.9k 3.6 nop
34 11.3 be 350.8 de 709.4 b 71.6 pq 9.7 mnop 3.6 mno
35 11.2 de 336.5 jkl 735.1 nopqr 73.4 de 9.8 klm 4.7 ab
36 11.3b 336.6 jkl 710.8 b 72.6 ijk 10.2 hij 381
37 11.2 de 368.5b 740.1 mno 72.2 mn 11.5b 350p
38 11.2 de 329.7 mn 720.4 wxyza 71.5 pqr 9.6 nopq 4.1k
39 11.3 be 309.3 rs 741.8 klmn 73.5 de 9.3s 44 ef
40 11.2 de 335kl 736.5 mnopq 73.0 fgh 10.1] 4.8 ab
41 11.1g 304.5 st 714.2 zab 71.21s 9.7 Imno 4.6 cd
42 11.1fg 320.2 q 751.6 efg 71.6 pq 11.2¢ 4.8 ab
43 11.1g 337.5 jkl 745.1 ghijkl 72.2 no 10.3 hi 4.2 fghij
44 11.1fg 322.9 opq 7853 a 73.5 cde 10.5 fg 381
45 11.1{g 303.8 tu 731.2 pqrst 72.6 jkl 9.8 Im 3.81Im
46 11.lg 337.5 jkl 733.8 opqrs 72.4 klmn 8.8 vw 4.6 cd

F AR NG FRFOR 5% K225 8% . TR

Note: Different lowercase letters indicated significant differences at 5% level. The same below.
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Table 3 Seedling growth test of seed samples of 46 maize varieties

i REH O REFR KRR PRLRS FHREK 2 e HiTHE R bt MR
Number (%) (%) Gl (cm) (cm) (&/101F) (/10F) (/10 k) (&/104F)
GE GP Shoot/seedling Primary root  Shoot/seedling Shoot/seedling  Root fresh  Root dry weight
length length fresh weight  dry weight weight
1 69.3 q 873 p 79.1 x 6.72 jklm 12.61 klmnopqr 2.721 0.24 qr 1.58 mnop  0.26 ghijklm
2 82.7 op 91.0 mn 81.1 wx 5.36 Imn 5.57v 1.23r 0.18 uv 0.87 v 0.15 pqr
3 86.0 Imn 90.3 no 108.1 opq  7.56 efghijk 16.41 bede 2.67 Im 0.28 no 1.59 mnop  0.22 jklmnopq
4 927 fghi 93.0 jkl 1233 efg  7.54 efghijk 15.43 cdefgh 3.25 fgh 0.37 ef 1.67 Imnop  0.21 jklmnopq
5  97.0abe 99.3 ab 108.0 opq  8.26 bedefghijk 15.71 bedefg 3.06 ij 0.32 ijk 1.92 hijkl  0.29 efghij
6  93.7defgh  95.0 hi 103.7 rst 7.98 cdefghijk  15.39 cdefgh 3.31 efg 0.28 mno 228 ef 0.31 defghi
7 91.3 ghi 100.0 a 139.0 b 9.09 abcedef 17.76 b 417 ¢ 0.41 be 3.14b 0.41 ab
8 91.0 hiyj 95.0 hi 114.6 kl 8.14 cdefghijk  12.95 ijklmnopq 2.681 0.24 qr 1.76 jklm 0.24 hijklmno
9 87.7 kl 91.0 mn 98.3u 8.43 bedefghij  13.40 hijklmnop 3.32efg 0.30 Imn 2.00 ghij 0.26 ghijklmn
10 90.0 ijk 98.3 abede 124.3 ef 8.99 abedefg 1091 grstu 2.74 kl 0.26 op 1.44 pqr 0.23 ijklmnop
11 80.0 p 88.0p 733y 7.06 hijkl 9.43 tu 2.50n 0.25 pq 1.22 st 0.16 opqr
12 963 abed  99.3 ab 143.7 a 8.50 bedefghij  16.44 bede 345 0.33 hi 2.28 ef 0.32 cdefgh
13 86.31m 88.7 op 77.9 x 6.50 klmn 12.23 Imnopqrs 2.57 Imn 0.25 pq 1.70 klmno  0.27 fghijklm
14 96.0 bede 100.0 a 104.7 qrs  8.07 cdefghijk  15.90 bedef 2.67 Im 0.21 st 1.46 opqr  0.20 klmnopq
15 92.3 fghi 94.7 ij 121.6 fgh 7.52 efghijk 11.50 nopqrstu 248 n 0.28 no 1.55 mnopq  0.19 Imnopqr
16 943 cdefg  95.3 ghi 110.5 mno  7.79 efghijk 12.00 mnopqrs 332 efg 0.36 {g 247 de 0.34 bedefg
17 92.7 fgui 95.0 hi 106.5 pqr ~ 9.73 abed 14.61 defghijk 420 ¢ 0.37 ef 3.65a 0.40 abed
18  96.3abed  96.7 efgh  100.8 tu 8.54 bedefghij  14.30 efghijkl 3.30 efgh 0.34 chi 1.50 nopq  0.18 nopqr
19 92.3 fghi 98.3 abcde 1259 5.42 Imn 4.89v 1.70 q 0.14 w 0.90 uv 0.16 opqr
20 92.7 fghi 95.0 hi 106.9 pqr  8.32 bedefghijk 14.69 defghijk 438b 0.44 a 2.63 cd 0.36 abede
21 94.0 cdefgh  98.3 abede 110.3 mno  8.14 cdefghijk  16.60 bed 3.78d 0.38 de 2.48 de 0.33 bedefgh
22 91.0 hij 96.7 efgh  135.0 ¢ 9.22 abede 13.58 ghijklmno 412 ¢ 0.40 cd 2.11 fghi 0.30 efghij
23 923 fghi 95.0 hi 115.6 jk 7.24 fghijkl 16.27 bede 2.90 jk 0.30 jkl 2.66 cd 0.35 abedef
24 92.0 fghi 97.0 defg  116.3 ijk 7.67 efghijk 14.71 defghijk 3.06 i 0.33 ghi 2.16 fgh 0.35 bedefg
25  96.0bede  99.0abc  1329c¢d  10.66 a 17.17 be 470 a 0.36 fg 2.11 fghi 0.29 efghijk
26 97.0 abe 98.7 abed  113.5klm  7.43 efghijk 11.37 opqrstu 292j 0.24 pq 1.46 opgqr  0.24 hijklmno
27 83.0 nop 93.0 jkl 86.3 v 6.90 hijklm 12.74 jklmnopqr 3.40 ef 0.28 mno 1.76 klm 0.28 efghijkl
28 943 cdefg  96.7efgh  111.5klm  7.50 efghijk 13.07 ijklmnopq 3.14 hi 0.30 klmn 1.43 pqr 0.23 ijklmnop
29 91.0 hij 91.7Imn  119.2 hi 7.78 efghijk 10.24 stu 2200 0.24 qr 1.05 tuv 0.14 qr
30 98.7ab 100.0 a 1340 ¢ 7.52 efghijk 17.14 be 3.29 efgh 0.30 klm 2.70 ed 0.41 abe
31 95.0 cdef 97.7bede  121.8 fgh  7.74 efghijk 15.05 cdefghi 3.73d 0.33 hi 3.06b 044 a
32 98.7ab 100.0 a 1393 b 8.79 abedefgh  15.53 bedefgh 3.021j 0.32ij 1.93 hijk 0.28 efghijkl
33 86.3 Im 88.0p 101.5 stu 5.10 mn 9.34u 1.87p 0.16 vw 0.87 v 0.12r
34 81.7 op 87.7p 83.1 vw 6.88 ijklm 13.84 fghijklm 2.51 mn 0.20 st 1.89 ijkl 0.27 fghijklm
35 93.0efghi  96.7efgh 1254 8.78 abedefgh  15.71 bedefg 3.18 ghi 036 f 2.20 fg 0.33 bedefgh
36 91.0 hj 94.0 ijk 99.0 u 8.69 bedefghi  14.99 cdefghij 3.18 ghi 0.35 fgh 1.56 mnop  0.20 Imnopqr
37 91.3ghi 93.0 jkl 100.9 tu 5.08 mn 11.27 pqrstu 2230 0.25 pq 1.70 klmno ~ 0.22 jklmnopq
38 91.3 ghi 92.7klm 1133 klm  8.77 abedefghi  15.45 cdefgh 4.28 be 0.43 ab 2.60 ed 0.32 cdefgh
39 983 ab 99.0 abec  131.8cd 8.44 bedefghij  11.65 mnopqrst 293 0.30 klmn 1.59 mnop  0.24 hijklmno
40 993 a 100.0 a 129.9d 10.06 ab 21.62a 4.42b 0.39 cde 275 ¢ 0.36 abede
41 84.0 mno 90.0 no 98.8 u 478 n 10.58 rstu 1.81 pq 0.17 v 1.72 klmn  0.23 ijklmnop
42 87.7kl 93.0 jkl 109.2nop  7.11 ghijkl 13.52 ghijklmnop ~ 2.92j 0.20 stu 1.30 qrs 0.21 jklmnopqr
43 96.7abed  97.3 cdef  118.6 hij 5.46 Imn 6.68 v 249 n 0.19 tu 1.15 stu 0.18 mnopqr
44 91.7 ghi 95.7 fghi  120.2 gh 7.90 defghijk  15.42 cdefgh 3.18 ghi 0.29 Imn 2.06 fghi 0.26 ghijklm
45 93.0efghi  95.3 ghi 1149kl 6.53 klmn 5.18 v 2701 0.22rs 0.86 v 0.20 Imnopqr
46 88.0 jkl 93.0 jkl 110.9 mno  9.82 abc 13.74 fghijklmn 3.02ij 0.30 klmn 1.13 stu 0.15 pqr

T GE R B2 35 GP A ZF 4 U AR, TR

Note: GE, Germination energy; GP, Germination percentage; Gl, Germination index. The same below.
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Table 4  Adversity germination test of seed samples of 46 maize varieties %

i ECEARMERZER PRI PURIERZER AREER BHIFH A P2 A R

Number AA-GP ST-GP CT-GP A-FSE B-FSE AFSE
1 513¢q 54.0q 84.7 mno 84.0 klmn 84.0 Imnopq 84.0
2 143 v 71.7 0 83.0 nop 79.0 op 76.3t 7.7
3 60.7 op 82.0m 84.0 mnop 81.7 no 78.7 st 80.2
4 583p 83.0m 88.7 ijkl 90.3 bedef 88.3 efghij 89.3
5 80.7 defgh 93.0 ghij 89.7 hijk 85.7 jklm 87.0 ghijkl 86.4
6 77.0 efghij 83.0m 90.3 ghij 85.7 jklm 87.0 ghijkl 86.4
7 88.3 ab 100.0 a 94.3 cde 91.0 bedef 92.0 abe 915
8 66.7 Imn 93.0 ghij 91.3 efghij 83.0 mn 86.3 ijklmn 84.7
9 63.7 nop 83.0m 85.0 mno 85.7 jklm 83.3 nopq 84.5

10 76.0 ghij 89.0 k 94.3 cde 89.0 defghi 89.7 cdefgh 89.4
11 43.7 rs 81.0 m 81.3p 72.0 qr 69.7v 70.9
12 82.0 cdef 86.01 94.0 cdef 90.0 bedefg 91.7 abed 90.9
13 38.3s 53.0q 88.3 jkl 84.7 klmn 79.7 rs 82.2
14 69.3 klm 99.0 ab 94.3 cde 89.0 defghi 92.0 abe 90.5
15 47.7 qr 89.0 k 94.0 cdef 87.0 ghijk 89.7 cdefgh 88.4
16 80.7 defgh 94.7 efgh 91.7 efghi 91.0 bedef 86.0 jklmno 88.5
17 86.0 bed 91.7] 86.7 klm 86.0 ijklm 83.7 mnopq 84.9
18 75.7 ghij 89.0 k 90.3 ghij 86.3 hijkl 86.7 hijklm 86.5
19 593 p 97.0 bed 95.3 abed 88.0 fghij 90.7 abcde 89.4
20 78.3 efghi 95.7 def 91.0 fghij 89.3 cdefgh 90.0 bedefg 89.7
21 74.3 ijk 97.0 bed 95.0 bed 91.3 bede 88.7 defghij 90.0
22 76.3 ghij 94.0 efghi 91.7 efghi 88.3 efghij 85.0 klmnop 86.7
23 86.3 be 95.0 defg 91.7 efghi 89.3 cdefgh 90.0 bedefg 89.7
24 92.0a 92.0 ij 94.3 cde 89.3 cdefgh 89.3 cdefghi 89.3
25 88.7 ab 99.0 ab 97.7 ab 91.7 abed 92.0 abe 91.9
26 84.0 bed 59.0 p 96.3 abe 90.0 bedefg 91.3 abede 90.7
27 263 u 91.7j 83.7 mnop 72.0 qr 75.7 tu 73.9
28 82.3 cde 95.7 def 92.3 defgh 89.7 cdefg 85.7 jklmno 87.7
29 84.7 bed 58.0p 90.3 ghij 90.0 bedefg 86.0 jklmno 88.0
30 89.0 ab 98.0 abc 983 a 92.3 abc 93.7a 93.0
31 85.0 bed 98.0 abe 93.0 defg 89.0 defghi 91.7 abed 90.4
32 85.7 bed 99.0 ab 92.3 defgh 94.7 a 93.0 ab 93.9
33 0.0w 470r 77.0 q 69.0r 62.0w 65.5
34 49.0 qr 87.0 kl 84.3 mnop 84.0 klmn 81.7 qrs 82.9
35 75.3 hij 96.0 cde 91.3 efghij 90.7 bedef 88.7 defghij 89.7
36 81.0 cdefg 93.0 ghij 86.0 Imn 86.0 ijklm 84.0 Imnopq 85.0
37 78.3 efghi 88.0 kl 89.0 ijkl 88.3 efghij 84.7 klmnopq 86.5
38 78.3 efghi 92.0 ij 88.3 jkl 89.0 defghi 87.3 fghijk 88.2
39 76.7 fghij 93.0 ghij 94.0 cdef 87.0 ghijk 90.3 bedef 88.7
40 89.0 ab 100.0 a 97.7 ab 93.0 ab 92.3 abc 92.7
41 327t 78.0n 82.7 op 743 q 72.7 uv 73.5
42 65.3 mno 92.7 hij 823 op 83.3 Imn 82.0 pqr 82.7
43 443 r 97.0 bed 93.3 cdefg 93.0 ab 90.0 bedefg 91.5
44 72.0 jkl 94.0 efghi 91.0 fghij 90.0 bedefg 88.7 defghij 89.4
45 61.3 nop 93.7 fghij 91.3 efghij 91.0 bedef 88.3 efghij 89.7
46 30.7 tu 58.7p 82.3 op 78.0 p 83.0 opq 80.5

T AA-GP SR I AL 2 2 2385 SS-GP A HUERIN A 4 254 CT-GP v M RE K 25 4 5 A-FSR i A i H W] Y 1 %5 B-FSR 2Rk
6l B A I 1 53 5 AFSR JyisCai s A B I E)H R A F 2B 3R

Note: AA-GP, Germination percentage of accelerated aging test; SS=GP, Germination percentage of salt tolerance test; CT-GP, Germination per-

centage of cold test; A—FSR, Field seedling rate of field A; B-FSR, Field seedling rate of field B; AFSR, Average field seedling rate. The

same below.
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Table 5  Correlation analysis between different seed quality indexes of seed samples of 46 maize varieties

AAX AL A OHE MyEky  OMEA ORIRWY RHFH KER mEteilE bkl Hodie
Correlation coefficient Bulk Total Crude Crude fat GE GP oz KR KR
density starch protein AA-GP ST-GP CT-GP
SVEM 0.331%
A 0.177  -0.209
HLAG 7 -0.160 0.009 -0.14
R 0.317* 0.313* 0.165 -0.095
KR 0.377%  0.425%%  0.053 0.049  0.848%*
T A 5 o 245 0.338 0.210 0.091 -0201  0.630%%  0.669%*
BRI e & 2 0.249 0.174 0.297% 0.163  0.545%% 0,652 0.567
ORI e A 2% 0.424%%  0.358% 0.034 -0.023  0.743%  0.851%* 0.712% 0.541%%*
SER ] 3 0.422%%  0.317% 0.043 -0.075  0.697%  0.766%* 0.798 0.558%%  (.881%*

T #7R 0.05 /K- WA 48R 0.01 /KPR WA T

Note: * indicated significant at 0.05 level; ** indicated highly significant at 0.01 level. The same below.
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Fig.1

Correlation analysis between bulk density, total starch, AA-=GP, CT-GP with field seedling rate of

seed samples of different maize varieties for three consecutive years from 2013 to 2015
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Fig.2 A comparative study on amylase activity of seed samples of different vigour maize varieties in different germination periods
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