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The Effect of the Boric Fertilizer to the Edible
Sunflower Output Factors
LI Su- ping*, AN Yu- lin*, NIE Hui', GAO Shu-ging?
(1.Crop Institute Inner Mongolia Academy of Agricultural and Animal Husbandry, Huhhot 010031, China;
2.Inner Mongolia Cashmere Products Co Ltd,Huhhot 010000, China)

Abstract:In this paper,we fertilized different boric fertilizer to the edible sunfloner hybrid and the con-
ventional breed in the different growing periods in order to study the effect of boric fertilizer to the edible
sunfloner output factors.The results showed that different treatment of boric fertilizer increased the edible sun-
floner output, the thousand grain weight and the setting percentage significantly.The increasing effect of differ-
ent treatment of boric fertilizer to the edible sunflower conventional breed output,the thousand grain weight
and the setting percentage was more remarkable.And the different treatment of boric fertilizer to the edible
sunflower increased the thousand grain weight and the setting percentage firstly,then it caused the output in-
creasement.

Key words: Edible sunflower; Boric fertilizer; Hybrid breed; Conventional breed; Output; Thousand grain
weight; Setting percentage significantly

: ( ) : ; ,

3% .

40%, , ; 1 765C

, 766;

:2005- 12- 24
948 (2003-T13)
(1964-),



A C T A
AGRICULTURAE 16

BOREALI- SINICA
3
A 4 ( :Al, 765C,A2,
766; D A3, A4, )
B :B1, 2009/667m?
B2, 200g/667m?,
30 50g/667m?( 1200 ) B3,
30 50g/667m? ( 1200
) B4(ck), : 30m?,
: 80cmx35¢cm
2
2.1 (1

1
Tab.1 The result of edible sunflower output kg/667m?

Al B1 247.2 265.4 252.5 255.0
B2 291.5 300.1 297.3 296.3
B3 238.2 295.4 247.7 260.3
B4 233.4 240.6 2334 235.8
A2 B1 266.8 266.8 243.0 258.9
B2 2815 296.3 282.4 286.7
B3 266.8 248.2 243.4 252.8
B4 222.0 219.1 214.4 2185
A3 B1 341.1 338.2 343.0 340.8
B2 419.2 377.8 388.2 395.1
B3 309.7 347.8 304.9 320.8
B4 238.2 281.1 295.4 2176
A4 B1 362.1 347.8 362.0 357.3
B2 4145 373.0 366.8 384.8
B3 355.9 3335 347.8 3457
B4 314.4 314.4 285.8 304.9
DPS , 2
2 ( )
Tab.2 variance analysis(random model)
F
618.5301 2 309.265 1.096802 0.346956
A 82697.58 3 27565.86 **55.60289 3.93E- 06
B 41756.68 3 13918.89 **28.07569 6.7E-05
AxB  4461.868 9 4957631 1.758213 0.118882
8459.097 30 281.9699
137993.8 47
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Tab.3 The significance of the increasing effect to yield in
different boric fertilizer treatments

ck (%) 5% 1%
B2 340.7167 32.2 a A
B1 302.9917 17.6 b B
B3 294.9417 14.5 b B
B4(ck) 257.6833 c c
4 Al

Tab.4 The significance of the increasing effect to yield of
variety Al in different boric fertilizer treatments

ck (%) 5% 1%
B2 296.3000 25.7 a A
B3 260.4333 10.4 b AB
Bl  255.0333 8.2 b B
B4(ck) 235.8000 b B
4 , Al B
, B2 Bl B3 B4 ,B1 B3 B4
(3) A2
, 5
5 A2

Tab.5 The significance of the increasing effect to yield of
variety A2 in different boric fertilizer treatments

ck (%) 5% 1%
B2  286.7333 31.2 a A
B1 258.8667 18.5 ab A
B3  252.8000 15.7 b AB
B4 2185000 c B
5 , A2 B
, B2 Bl , Bl B3
,B2 Bl B4 , B3 B4
@) A3 ,
6
6 A3

Tab.6 The significance of the increasing effect to yield of
variety A3 in different boric fertilizer treatments

ck %) 5% 1%
B2  395.0667 455 a A
Bl  340.7667 255 b B
B3  320.8000 18.1 b B
B4  271.5667 c C
6 , A3 B

, B2 Bl B3 B4 , Bl B3

,B3 Bl B4 (5) A4
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Tab.7 The significance of the increasing effect to yield of

variety A4 in different boric fertilizer treatments

ck (%) 5% 1%
B2  384.7667 26.2 a A
Bl  357.3000 17.2 ab A
B3  345.7333 13.4 b A
B4  304.8667 c B
7 , A4 B
, B2 Bl , Bl B3

,B2 B1 B3 B4 , B2 B3
2.1.3 )

, B2(
200g/667m?, 30
509/667m, 1200 ) ,

32.2%, B1 ( 200g/667m?) B3
( 30 50g/667m?
1200 ) 17.6% 14.5%

A1(765C), :
B2 Bl B3 25.4% 10.4% 8.2%
A2(766), B2 Bl B3
31.2% 18.5% 15.7% A3( ).
3 B2 Bl B3
455% 25.5% 18.1% A4( ),

3 B2 Bl B3 26.2%
17.2% 13.4% , A3
Ad
2.2 ( 8)
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Tab.8 The result of edible sunflower seed rate
in boric fertilizer test

Al B1 53.8 52.2 50.0 52.0
B2 54.9 52.7 46.2 51.3
B3 52.5 52.4 47.1 50.7
B4 51.8 52.5 455 49.9

A2 Bl 53.3 52.8 48.2 514
B2 54 53.3 49.9 524
B3 55.3 54.5 46 51.9
B4 515 52.0 46.1 49.9

A3 Bl 52.6 54.7 59.5 55.3
B2 54.7 51.2 56.7 54.2
B3 54.0 54.0 55.4 54.5
B4 52.8 54.0 55.3 54.0

Ad Bl 55.2 52.2 53.3 53.6
B2 51.6 56.8 575 55.3
B3 54.5 54.0 54.1 54.2
B4 62.2 525 54.0 56.2
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Tab.9 The table of variance analysis(random model)
F
51.82133 2 25.91067 2.877201 0.071924
A 14959730 3 49.86576 **14.69111 0.000817
B 4.34563 3 1.448543  0.42676 0.738681
AxB 30.54854 9 3.394283  0.376912 0.937095
270.1654 30  9.005512
506.4782 47
F ) y A
B VA B
F L
2.3
10
Tab.10 The result of edible sunflower thousand grain
rate in boric fertilizer test g
Al BL 163.3 159.7 168.3 163.8
B2 166.8 162.5 166.5 165.3
B3 168.0 171.3 169.5 169.6
B4 149.6 144.3 139.1 1443
A2 Bl 158.5 170.7 1555 1776
B2 160.0 173.3 170.3 167.9
B3 152.3 153.9 165.2 157.1
B4 156.5 153.5 146.8 152.3
A3 Bl 179.2 172.2 179.2 176.9
B2 172.2 173.7 168.0 1713
B3 160.7 162.1 161.3 161.4
B4 164.5 151.7 160.9 159.0
A4 Bl 168.7 173.0 179.3 1737
B2 188.6 182.2 186.8 185.9
B3 185.0 185.0 162.8 177.6
B4 161.3 169.0 160.1 163.5
DPS , 11
11 ( )
Tab.11 variance analysis(random model)
F
12.3673 2 6.183663 0.174299 0.84089
A 1822.382 3 607.4608 **6.784871 0.01095
B 2133.805 3 711.2684 *87.944323 0.006733
AxB 805.785 9 89.53167 2523632 0.027532
1064.319 30 35.47731
5838.659 47
231 F F , ,
A B A B
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12 Tab.15 The significance of the increasing effect to the
Tab.12 The significance of the increasing effect to the thousand grain weight of variety A3 in different boric
thousand grain weight in different boric fertilizer fertilizer treatments
treatments ck  (%)5% 1%
oo 3oy w4
B2 172.5750 115 a A B3 161.3667 15 b B
Bl 168.9667 9.2 ab A B4 159.0333 b B
B3 166.4250 7.5 b A
B4 154.7750 c B
16 A4
12 , B ,B2 Bl Tab.16 The significance of the increasing effect to the
B2 B3 Bl thousand grain weight of variety A4 in different boric
B3 B2 Bl B3 B4 fertilizer treatments
(2) Al ck (%) 5% 1%
B2 185.8667 13.7 a A
) 13 B3  177.6000 8.6 ab A
Bl 173.6667 6.2 b AB

13 Al B4 1634667 c B
Tab.13 The significance of the increasing effect to the
thousand grain weight of variety Al in different boric 16 Ad B

fertilizer treatments ] B1 B2 Bl B3 B4
ck (%) 5% 1% Bl B3 B4
B3 169.6000 175 a A
B2  165.2667 14.5 a A 233 ,
Bl 163.7667 135 a A
B4  144.3333 b B , B2
13 , Al B ( 200g/667n,
, B2 Bl B3 B4 ) 30 50¢/667n7, 1200 ) )
Bl B2 B3 (3) Al 11.5%, B1 ( 200g/667m?) B3
) 14 ( 30 50g¢/667m?

14 A2 1200 ) 9.2% 7.5%
Tab.14 The significance of the increasing effect to the A1(765C) A2(766) A3( )
thousand grain weight of variety A2 in different boric A4( )

fertili treat t
ertilizer treatments B2 ’ A2 (
ck %) 5% 1% 12 13 14 15)
B2 167.8667 10.2 a A
Bl 1615667 6.1 ab AB 2.4 ( 17)
B3 157.1333 3.2 b AB 17
B4  152.2667 b B o
Tab.17 The result of the number of seeds in single face
plate in boric fertilizer test
14 , A2 B
, B2 Bl , B2
Al Bl 717.8 732.2 698.2 716.1
B3 B4 ,Bl1 B3 B4 B2 671.4 738.2 623.0 677.5
B3 761.8 686.0 536.4 661.4
(4) A3 B4 8180 7262 6414 7285
A2 Bl 830.0 781.0 687.4 766.1
' 15 B2 8346 7180 6584  737.0
B3 746.8 680.8 593.2 673.6
15 ! A3 B B4 922.6 655.6 666.0 748.1
A3 B1 1518.4 1289.4 1625.0 1477.6
! Bl B2 , Bl B2 B2 1429.0 1323.8 1565.2 1439.3
B3 1422.0 1319.4 1191.8 13111
B3 B4 B3 B4 B4 1256.0 1509.2 1669.0 1478.1
(5) A4 , A4 B1 1487.2 1416.2 1201.6 1368.3
B2 1392.8 1278.4 1520.6 1397.3
16 B3 1321.2 1262.2 1397.6 1327.0

B4 1116.8 1358.4 1430.2 1301.8



DPS , 18
18 ( )
Tab.18 variance analysis(random model)
F
19605.74 2 9802.871 0.650741 0.528866
A 5495491 3 1831830 **403.9377 1E-08
B 55275.48 3 18425.16 4.06294 0.044276
AxB  40814.40 9 4534.933 0.301041 0.968641
451925.00 30 15064.17
6063112.00 47
F , A
, B A B

2.5
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19
Tab.19 The result of edible Sunflower setting percentage
in boric fertilizer test %
Al Bl 90.7 87.2 87.6 88.5
B2 89.5 87.5 88.6 88.5
B3 87.2 89.8 87.5 88.2
B4 78.5 78.2 79.3 78.7
A2 Bl 80.5 85.9 79.7 82.0
B2 87.9 91.0 85.2 88.0
B3 84.2 85.1 83.0 84.1
B4 77.7 79.7 63.4 73.6
A3 B1 7.7 63.0 61.3 67.3
B2 73.8 73.0 74.6 73.8
B3 68.8 66.7 60.9 65.5
B4 60.1 56.4 49.8 55.4
Ad B1 61.0 60.6 62.4 61.3
B2 77.3 71.6 72.4 73.8
B3 68.8 70.6 63.8 67.7
B4 55.2 56.7 52.9 54.9
DPS )
20
20 ( )
Tab.20 The table of variance analysis(random model)
F
150.7403 2 75.37015  *6.14398 0.0058
A 44265350 3 1475512 **78.72342 0
B 1493.1470 3 497.7158 **26.55478  0.00008
AxB  168.6869 9 18.74298  1.52788 0.18343
368.0196 30 12.26732
6607.1290 47
251 F F , A B
VA B
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Tab.21 The significance of the increasing effect to the
setting percentage in different boric fertilizer treatments

ck (%) 5% 1%

B2 81.03333 23.4 a A

B3 76.36667 16.3 b B

Bl 74.80000 13.9 b B

B4 65.65833 c C

21 : B B2 Bl

B3 , Bl B3 :
B2 BL B3 B4 @ Al

22

22 Al

Tab.22 The significance of the increasing effect to the
setting percentage of variety Al in different boric
fertilizer treatments

ck (%) 5% 1%
B2 8853333 125 a A
Bl 8850000 125 a A
B3  88.16667 12.1 a A
B4  78.66667 b B
22 , Al B
, B2 Bl B3 B4 )
Bl B2 B3 (3) A2
, 23
23 A2

Tab.23 The significance of the increasing effect to the
setting percentage of variety A2 in different boric
fertilizer treatments

ck (%) 5% 1%
B2  88.03333 196 a A
B3  84.10000 143 a A
BL 8203333 115 a A
B4  73.60000 b B
23 , A2 B
, B2 Bl B3 B4 )
B1 B2 B3 (4) A3
, 24
24 A3

Tab.24 The significance of the increasing effect to the
setting percentage of variety A3 in different boric
fertilizer treatments

ck (%) 5% 1%
B2  73.80000 23.1 a A
Bl  67.33333 215 b AB
B3  65.46667 18.1 b B
B4  55.43333 c C
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24
B3

®)

25 Ad

, A3 B
B2 Bl B3 , Bl
,B2 Bl B3 B4

Ad
25

Tab.25 The significance of the increasing effect to the

setting percentage of variety A4 in different boric

fertilizer treatments

ck (%) 5% 1%
B2  73.76667 343 a A
B3 67.73333 233 b AB
Bl 6133333 117 c BC
B4 5493333 d ¢
25 , Ad B
) B2 Bl B3 B4 )
Bl B3 B4 , Bl B3 B4
253 ,
, B2
( 200g/6677,
30 509/667n7, 1200 ) ,
23.4% Bl ( 200g/
667m?) B3 ( 30 50g/
667m? 1200 )
16.3% 13.9%
A1(765C) A2(766) A3(
) A4( ) ,
, 3
, A3 Ad
, 22 23 24 25
3
B2( 200g/667m?,
30 509/667m?, 1200 )
, 32.29%, B1(
200g/667m7) B3 ( 30
50g/667m? 1200 )
17.6% 14.5%

20
, B2 ( 200g/
6677, 30 50g/667m?,
1200 ) , 11.5%, B1(
2009/667m?) B3 (
30 50¢/667m? 1200 )
9.2% 7.5%
. B2( 200g/667m?,
30 50g/667m? 1200 )
\ 23.4%,B1 (
200g/667m?) B3 ( 30 50¢/
667m? 1200 ) 16.3%
13.9%
1 3 1
A3 Ad
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