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Study on the Relationship Between Sowing Dates and Growth ,
Development and the Formation of Seed Yield of Pugionium cornutum

DU Yong guang, HAO Li zhen, WANG Ping, ZHANG Jin_wen,
LIU Jie_cai, HU Ning bao, ZHAO Qing yan
( College of Agronomy, Inner Mongolia Agricultural University, Huhhot 010019, China)

Abstract: Effects of different sowing dates on growth, development and the formation of seed yield of P. cornutum
were studied from 2003 to 2004, the study were based on the experiment during 1998 to 2002 . Used direct_seeding
method, the seed was sowed every fifieen days, there were twelve sowing dates in all. The results showed that the initial
temperature and effective accumulated temperature were 12. 56 Cand 69. 07 'C, respectively. With sowing dates delayed,
plant height, number of total leaves, plant extending diameter, stem thick, number of primaries per_panicle, the re_
greening rate and seed yield were decreased, and if sowing daes were too late, seedling emergence stage was postponed
to next year . The seedling age that could be over_winter and be bolting in next year were exceed 59 days, at the same
time morphological index of seedling were 9. 6 an plant height, 15.5 an extending diameter, 5. 8 pieces of leaves, over
0. 8 cm stalk thick . The growth potential and seed yield of biennial seedlings were positively rrelated with the growth
potential of annual seedlings . The course of growth and development of biennial plant was accord with amual plant, the
period of growth development of P. cornutum was divided into vegetative growth stage, dormant period and reproductive
stage . The optimum sowing date of P. carnutum for cultivation or harvesting seed were in the mid May in spring, sowing
date of over_winter cultivation using germinated seed was in the early October in Inner Mongolia . The study clarified the

optimum sowing date of artificial cultivation and the youngest seedling age over_winter cultivation of P. cornutum, it will

be useful for artificial cultivation and breeding of P. cornutum
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Tab 1 The course of growing development of P. cornutum and correlation coefficient
about the course, light and temperature in different sowing dates

Sowing date Sf)wiirig to See(lliqg t({ Over_wint er Re _grem'ing Squaling to Floweli‘n.g to The growth
seedling overw inter to re_greening to squaring flowering harvesting development
05- 01 18 139 204 60 2 51 474
B- 16 15 124 204 60 2 52 457
06— 01 13 111 205 60 2 52 43
06— 16 7 102 207 60 3 50 429
07- 01 7 8 204 62 3 50 415
07- 16 9 73 207 63 3 46 401
®- 01 7 0 195 64 2 49 386
®- 16 8 59 189 63 3 8 371
- 01 14 2 - - - - -
0o- 16 17 % - - - - -
10- 01 20 - - - - - -
10- 16 185 - - - - - -
ev( %) 38. 07 43.53 318 2.74 21.38 4.13 8 40
Days of vari(a?iln 11 113 15 4 1 4 103
Cumulative tanperature 0.975 5" 10000 0.9698" 0.983 5" 0.9000" 0.9880 1.0000™
Daly average temperatre 0877 4 09157 0.969 8" 0.8014" 0.1125 0.6627 1.0000™
Length of day 0914 1™ 1.000 0™ 0.9756" 0.943 5" 0.1125 0.9519" 1.0000"
2

Tab 2 Morphological characters of P. carnutum and correlation coefficient about the
characters, light and temperature in different sowing dates

Annual seeding Biennial plant
=) (cm) (cm) )
Sowing date Stem Number of Extending . (cm) < ( cm) Number of
. Stalk stem Stem length . .
length total leaves diameter primarles per_panicle
05- 01 36.5Aa 28.9A 63. 5A 2.8A 150. 2A 42.3A
05- 16 35.7Aa 27.4B 61.5B 2.7B 148.3B 41.6B
06— 01 30. 0Bb 24.3C 42.2C 1.9C 110.5C 32.2C
06— 16 29.5Bh 20.3D 39. 3D 1.8D 95.4D 29.2D
07- 01 19.5Ce 16.2F 36. 0F 1.3E 62.7F 24.5F
07- 16 14.8Dd 12.5F 30. 8F 1.2F 57.3F 20.7F
08- 01 14.4Dd 11.26 23. 4G 1.1G 33.4G 10.9G
08- 16 9. 6Fe 5.8H 15.5H 0.8H 20. 3H 8.9H
09- 01 3. 6Ff 3.41 5.81 - - -
09- 16 2.1Gg 1.5] 3.3] - - -
Sowing d ~0.9792" - 099447 -0.9755  -0981 = -0.9883" - 0.989 1"
Sowing date
Cumulative temperture 0.989 5 0.996 4 0.9859 0.903 3’ 0.952 8 0.9819
Dail 0.8533°  0.8596 0.849 6" 0.824 7 0.894 4~ 0.9423"
ally average temperature
0.9852" 0.991 5" 0.9832" 0.9657" 0.985 8~ 0.9857"

Lengh of day

0.01 0.05 s

Note: Capital means significant at 1% levels, small ldters means sgnificant at 5% levels, The same as below
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Tabh 3 The affection of different sowing dates to seed yield and the re_greening rate of P. cormutum
Sowing date 05- 01 05- 16 06— 01 06— 16 07- 01 07- 16 08- 01 08- 16
Re (%) . 84. 2A 81.7B 62.1C 60.5D 35.2E 29. 6F 13.2G 11.2H
> greening rate
(8) . ;
Sead yield of every plant 91. 7Aa 90. 4Ab 50.7Bc 47.3Cd 27.4De 25. 6Ef 4.9F¢g 2.5Gh
2
((kg/ bm?) 8253. 4Aa  8136.8Ab  4563.7Bc 4257.9Cd  2466.7De 2304. 5Ef  441.5Fg  225.4Ch
The total seed yield
(%)
The decrease to the 0 1.4 43.9 6.7 42.0 6.5 80. 8 49.0
former sowing date
(%)
The decrease to the 0 1.4 4.7 48.4 70.2 72.0 9.6 97.2
first sowing date
4
Tah 4 The afection of different seeding time on the 1000 seed weight and the 1000 winged fruit weight of P. cornutum
Sowing date 05- 01 05- 16 06— 01 06— 16 07- 01 07- 16 08- 01 08- 16

(g 44. 25A 42.63B 39. 82E 38.62G 39. 20F 38.42H 40. 21C  40. 10D
1000 winged fruit weight

(g) 15. 24A 14.21B 13.82D 13.96C 12. 69E 10. 26H 11.10G  11. 12F
1000 seed weight

5 (x) (y)
Tah 5 Regression model of morphological characters, the re_greening and seed yield(x) o P. cornutum

and accumulated temperature(y)

“he S 2
Chamcters The rang of value Regression model '
( cm) Stem length of annual plant x€(9.636.5) y= 368. 6276+ 68.9655x 0.979 1"
No. of total leaves of annual plant  x € (5. 8,28.9) y= 3825301+ 87.7193x 0.9929"
(‘em) Stalk stem of biennial plant +€(0.828) y= 1472. 7142+ 1428. 5714« 0.8159™
(‘em) Stem length of biennial plant x € (20. 3,150. 2) y= 2178. 6052+ 20. 2491« 0.907 8"
No. of primaries per_panicle of annual plant € (8.9,42.3) y= 1856. 4692+ 76. 9231 0.964 1
(%) Re_greening rate x€(11.2,84.2) r= 2275. 5532+ 34.3643x 0.921 8"
(g) Seed yield of every plant x€(2.5091.7) y= 2621. 3839+ 29. 7619« 0.860 5
(ke/ hm®) The total seed yield x € (225. 4,8253. 4) y= 28620. 8290+ 3. 9904x 0.725 7"
2.5
6 , ;
, 0. 913 2~ 0.980 4,
6 (x) (y)
Tab 6 Regression model of morphological characters ( x) and seed yield (y) of P. cornutum
2
Morphological characters The rang of value Regression model '
(em) _ s
Stem length of annual plant x€(9.6,36.5) y= = 2919, 610 1+ 284. 220 4« 0.913 6
No. of tatal leaves of annual plant x€(5.8,28.9) y= — 2736. 947 1+ 358. 394 1x 0.913 2
(em) o
Stalk stem of biennial plant v€(0.8,2.8) y= = 3224109 3+ 4 149. 843 Tx 0.979 8
(em) - s
Stem length of biennial plani x € (20. 3,150.2) y= — 1438 747 0+ 62. 175 4« 0.980 4
x€(8.9,42 3) y= — 2529. 877 5+ 241. 959 2« 0.960 9

No. of primaries per_panicle of annual plant
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