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Effect of Sand Layer Thickness on Seed Germination of Maize Half-seed

LI Hua, KANG Zhi-yu
(College of Agronomy and Biotechnology, Yunnan Agricultural University, Kunming 650201, China)

Abstract; In crop quality breeding, the seed is often cut into two halves. One part with embryo is
used to reproduce new seeds, while the other part without embryo is used to analyze quality parame-
ters. Three different maize varieties were used to test seed germination characteristics. A part of seeds
of each variety were cut into halves along sidle. In the study, the whole seeds was taken as CK,, the
half-seeds without sand cover as CK, and the other half-seeds vere covered with the 1em, 2em, 3em
and 4cm thick layers of sand, respectively. The seeds germination characteristics such as germination
energy, germination rate, germination index, vigor index, germination speed, maximum value, and
average germination rate and germination value were tested. Then the effect of different sand layer
thickness was studied on seed germination of maize half-seed. The result indicated that the germination
energy, germination rate, germination index, maximum value, average germination rate and germi-
nation value of maize half-seeds without sand covering were the highest. There was no obvious differ-
ence of germination characteristics between the materials covered with 1c¢m thick sand and CK. When
the half-seeds were covered with above 3cm thick layers of sand, the germination characteristics de-
creased clearly. So it is feasible to use the half-seeds to reproduce new seeds, but the sand shouldn’t
be covered too deep to ensure the rate of emergence.
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Tab. 1 Analysis of variance
B \%? \4'-.4}c N, —H bj' . . \4H4‘$>< 37, Al \—H‘;c S,
sib JORT  BRRBORE ey BORRE gy PRRGRR IO
. germination germination germination . germination average germination germination
index . vigor index peak
energy percentage index rate percentage value
F A » » y » N v
fii( nnﬁ‘lj? . 220.53"  147.89™ 174.03™ 155.70™ 19.38"  54.28™ 165.48 ™ 83.55™
F value( among varieties )
F b y y y y N v
ELCAL ) 16.46 ™ 12.04™  49.17" 51.49™ 18.68™ 41.31™ 11.67™ 41.46™
F value( among treatment )
TE: e FR 0. 01 K225 B
Note: ## show the significant difference at 0. 01 level.
2.2 ZEILEI
2.2.1  SRRIRIASITUR 2RI A4 22 R LA a0 A
x2 TRMANEHESRMENSERR
Tab.2 Species with an average multiple of the inter-species comparison
o KA T KR/ PRI WIHREC KROFEE o VR R/ % KHE
e germination germination germination vigor germination * average germination germination
variety . . eak
energy percentage index index rate percentage value
B =4 71.547 73.701 40. 8956 508. 48 1.37556  65.222 13.0478 864. 16
(Luodan No. 3) (a/A) (a/A) (a/A) (a/A) (b/B) (a/A) (a/A) (a/A)
R —5 71. 601 72.952 39.2072 414.25 1.50222  58.833 12. 9994 781.71
(Haihe No. 1) (a/A) (a/A) (a/A) (b/B) (b/B) (b/A) (a/A) (a/A)
£ 51. 839 54. 602 25.9356 299.29 1. 81333  35.194 9.4361 353.87
(Huidan No. 4) (b/B) (b/B) (b/B) (e/C) (a/A) (¢/B) (b/B) (b/B)

H: a, b, ¢, dATA, B, C, D43JI5IR0.05 F10.01 KL EILE, TR,
Note: a, b, ¢, dand A, B, C, D show the multiple comparison of 0. 05 level and 0. 01 level, the same as below.
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Tab. 3 Three varieties of maize to deal with summation average of dealing with multiple comparisons

RS/ T KRR/ % RERE WHHREC kAR TR R % KZFH

b3 - o P ) L e - o
germination germination germination vigor germination average germination germination
treatment . . peak
energy percentage index index rate percentage value
CK1 67. 437 69. 874 38. 460 466. 59 1. 4622 57. 444 12.3333 722.67
(ab/AB) (ab/A) (b/7AB) (a’A) (¢/B) (b/B) (ab/A) (b/B)
K2 69. 154 71.290 41.512 461. 58 1. 2256 76.778 12. 5389 990. 67
(a/A) (a/A) (a/A) (a/A) (d/C) (a/A) (a/A) (a/A)
1 69. 061 70. 249 40. 743 496. 64 1. 2100 72. 667 12.4133 947.41
(a’A) (ab/A) (ab/A) (a/A) (d/C) (a/A) (ab/A) (a/A)
) 64. 628 67. 100 35.244 404. 04 1. 6900 47.722 11. 8256 600. 93
(b/BC) (be/AB) (e¢/B) (b/B) (b/AB) (e/B) (be/AB) (e¢/B)
3 61.248 64. 000 29.872 338.96 1. 8756 34.944 11. 3167 412.48
(c/CD) (c¢/BC) (d/C) (e/C) (ab/A) (d/C) (e/BC) (d/C)
4 58.444 59.997 26.244 276.24 1.9189 28.944 10. 5389 325.32
(e/D) (d/C) (e/D) (d/D) (a/A) (d/C) (d/C) (d/C)
HE: CKI: BORFRT; CK2: RERMCRRAT; 1, 2, 3 M 4: BRIEESHN L em, 2em, 3 om fil4 om B R
¥, M.

Note: CKI: whole seed; CK2: half-seed without sand cover; 1, 2, 3 and 4 . half seeds with covering 1 cm, 2 cm, 3 cm

and 4 cm thick layers of sand, the same as below.

x4 FE-SEDRFHFELEANTHESLEENSELLR
Tab.4 Luodan No. 3 germination characteristics to deal with an average of dealing with multiple comparisons

RS/ %o RER/ % RIARE IR KR VIR AR Yo KA

4bp o . - , L e fE . .
germination germination germination vigor germination average germination germination
treatment . . peak

energy percentage index index rate percentage value

CK1 72.903 76.273 40. 8233 499. 38 1.4333 60. 667 13.4767 817.18
(a/A) (a/AB) (e/C) (e/BC) (be/AB) (e/C) (a/A) (e/C)

K2 77.120 79. 660 46. 8100 559.25 1. 1233 90. 000 13. 8100 1242. 61
(a/A) (a/A) (a/A) (b/AB) (d/B) (a/A) (a/A) (a/A)

1 74.740 76. 357 45.3333 621.22 1. 1400 85. 000 13. 4300 1141. 88

(a/A) (a/AB) (ab/AB) (a/A) (d/B) (a/AB) (a/A) (ab/AB)

) 73.703 75.327 43.3333 554.13 1. 2067 76. 00 13. 2867 1010. 65
(a/A) (a/AB) (b/BC) (b/AB) (cd/B) (b/B) (a/AB) (b/B)

3 64.907 68. 420 36. 6000 450. 10 1. 5700 51.333 12. 3300 634.17
(b/B) (b/BC) (d/D) (¢/C) (ab/A) (d/C) (b/B) (d/C)

4 65.907 66. 170 32.4733 366. 83 1. 7800 28.333 11. 9533 338.46
(b/B) (b/C) (e/E) (/D) (a/A) (e/D) (b/BC) (e/D)
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Tab.5 Haihe No. 1 germination characteristics to deal with an average of dealing with multiple comparisons
g REH/ P RER/ % RERE IR kAR e (i FRER/ e R
germination germination germination vigor germination * average germination germination
treatment . . peak
energy percentage index index rate percentage value
CK1 73.823 76. 130 44.147 498. 10 1. 4000 66. 000 13. 4300 888. 4
(a/AB) (a/A) (a’A) (a’A) (ab/AB) (bAB) (a’A) (b/AB)
K2 73. 633 74.220 44. 187 451. 86 1. 1500 82. 000 13. 1867 1082. 4
(a/AB) (a/AB) (a/A) (b/B) (b/B) (ab/A) (a/AB) (ab/A)
1 74. 683 75. 490 44. 843 493.29 1. 1600 83.333 13. 3800 1181.3
(a/A) (a/A) (a/A) (a/AB) (b/B) (a/A) (a/A) (a/A)
’ 73.703 72.023 38.923 405. 83 1. 6367 47. 000 12. 8567 603. 1
(ab/AB) (ab/AB) (b/B) (e/C) (a/AB) (e/BC) (ab/AB) (e/BC)
3 70. 357 72.367 33.327 346. 24 1. 8367 32.000 12. 9533 415.2
(ab/AB) (ab/AB) (e/C) (d/D) (a/A) (e/C) (a/AB) (e/C)
4 71. 147 67.483 29. 817 290. 20 1. 8300 42. 667 12. 1900 519.8
(b/B) (b/B) (e/C) (e/E) (a/A) (¢/BC) (b/B) (e/C)
F6 SBENSETARFHFELEANTHESLEENSELLR
Tab. 6 Huidan No. 4 germination characteristics to deal with an average of dealing with multiple comparisons
s RS/ T RER/ % REARE IR RAER . FHRER/ % RIE
germination germination germination vigor germination * average germination germination
treatment . . peak
energy percentage index index rate percentage value
CK1 55.583 57.220 30.410 402.29 1. 5533 45. 667 10. 0933 462.5
(ab/A) (a/AB) (ab/A) (a’A) (b/AB) (a/AB) (a/AB) (ab/AB)
K2 56.710 59.990 33.540 373.63 1. 4033 58.333 10. 6200 647.0
(ab/A) (a/A) (a/A) (a/AB) (b/B) (a/A) (a/A) (a/A)
1 57.760 58.900 32.053 375. 41 1. 3300 49. 66 10. 4300 519.0
(a/A) (a/AB) (a/A) (a/AB) (b/B) (a/AB) (a/A) (a/AB)
’ 49. 823 53.950 23. 4717 252.15 2.2267 20. 167 9.3333 189.0
(be/AB) (ab/AB) (be/AB) (b/BC) (a/A) (b/BC) (ab/AB) (be/ B)
3 47. 690 51.213 19. 690 220. 54 2.2200 21. 500 8. 6667 188.1
(c/AB) (ab/AB) (e/B) (b/C) (a/A) (b/BC) (ab/AB) (be/ B)
4 43. 467 46. 337 16. 443 171.70 2. 1467 15. 833 7.4733 117.7
(¢/B) (b/B) (¢/B) (b/C) (a/A) (b/C) (b/B) (b/B)
3 i RE TR T 08 K 2 L RORE TR B PR

eI i e v e A [R] 36 K i R A AR
7 HA TR bR AR LU, R R M A ) 5L
U X HAMEE . RS XA AR RN E
KA1 T 25 5 U ST BT B 45 2R — 28

RN PSSR SR S TV U A U S

L T NN 9 i N T a2 S8

FEik g fe v R ok, X & B oy oK Rl
PR, BIVR fRr HOR LAl 2 DL AR oK Ao
KR I BVE TR
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