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Effects of Planting Densities and Fertilizer Application Levels on
the Chlorophyll Contents in Functional Leaf and the Grain Yield
and Quality of Oilseed Rape ( Brassica napus L. )

WANG Jiyue' SONG Haixing' GUAN Chun-yun® LIU Qiang'
RONG Xiang-min' PENG Jian-wei' XIE Gui=xian' ZHANG Yu-ping'

(1. College of Resources and Environmental Sciences Hunan Agricultural University Changsha 410128

China; 2. National Center of Oilseed Crops Improvement Hunan Branch Changsha 410128 China)

Abstract: Studies on the changes of grain yield and the chlorophyll contents in the functional leaf of a new
hybrid winter oilseed rape variety ( Xiang hybrid No. 763) under the tretments of 6 planting densities and 5
fertilizer application levels in the field plot experiment. The results of chlorophyll determination showed that
the contents of chlorophyll a chlorophyll b and total chlorophyll during the winter and flowering stages in—
creased along with the increase of fertilizer application amount under the same planting density. The content of
chlorophyll a decreased along with the increase of planting density during the winter stage under the same fer—
tilizer application level. But the content of chlorophyll b and total chlorophyll did not show the law like this.
The correlation between grain yield and chlorophyll of leaf was extemely significant.
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Tab.1 Basic chemical characteristics of soil
/ / / / / / / / / /

(g+kg™)  (g-kg™) (mgekg™) (grke™) (mgekg™) (gekg™) (mgekg™) (gekg™!) (mgekg™!) (mgekg™!)

oM Total N Alk —hyd. N Total P Avail. P Total K Avail. K Total S Avail. S Avail. B
31.73 0.85 111.80 0.86 5.86 14.36 52.29 0.49 43.15 0.26
1.2
2 6 7.5 15 22.5 30 37.5 45
/hm?; 7
5 ( 0.1.2.3.4 ) 2 30
3 90 20 m’( 5m’ 15 m’ )
o 50% ~60% 20% 20% N
2
Tab.2 Applying fertilizer amounts under different treatments
/(kg * hm?) /( kg * hm?) /( kg * hm?) /( kg * hm™?)
Friilizer rate N P,04 K,O B
4 240 120 210 1.2
3 180 90 158 0.9
2 120 60 105 0.6
1 60 30 53 0.3
0 0 0 0 0
1.3
10 5
§ € Do
Excel v DPSv7.05 o
2
2.1
3 o
( 0.1  2)



37.5 /hm’ 37.5 /hm’ ; 4
22.5 /hm’ 22.5 /hm’ o
22.5 /hm’ 4 o
3 4 7.5 /hm®> 45 /hm® 6
26% 24% 33% 16% 11% 8%
3
Tab.3 The grain yield of oilseed rape under different planting density and fertilizer rates kg/hm’
7 * hm =2) 4 3 2 1 0
Density Frtilizer rate 4 Fertilizer rate 3 Fertilizer rate 2 Fertilizer rate 1 Fertilizer rate 0
7.5 1.967.72 aA( b) 1 555.95 bB( b) 1235.86 cC(b) 377.82 dD(b) 108.91 eD( b)
15.0 2 182.58 aA( ab) 1 760.28 bB( ab) 1 314.25 cC( ab) 490. 54 dD( ab) 141.84 eE( ab)
2.5 2 300.94 aA( a) 1 732.72 bB( ab) 1372.28 ¢C( ab) 469. 56 dD( ab) 170. 13 eE( ab)
30.0 2225.76 aA( a) 1 914.08 bB( a) 1 456. 17 ¢C( ab) 499. 63 dD( ab) 222.55 eD( a)
37.5 2 186.85 aA( ab) 1 978.02 aA( a) 1 476.79 bB( ab) 582.46 ¢C( a) 213.00 dC( a)
45.0 2 088.48 aA( ab) 1927.89 bA( a) 1541.92 cB( a) 598.58 dC( a) 224.81 eD( a)
Duncan P <0.05
P <0.01 ;

P <0.05

Multiple comparisons ues Duncan’ s new multiple range method different small and capital letters following the figures in

the same row represent the dry weight per plant under different planting density and fertilizing amount exsitence of significant

differences at P =5% and 1% respectively and the same hereinaftet; Different letters in brackets in each column mean signifi-

cant differnce at P =5%.
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Tab.4 The chlorophyll contents in functional leaf of oilseed rape under different planting density and fertilizer rates
mg/g
I « hm 2 4 3 2 1 0
Growth stages Density Frtilizer rate 4 Fertilizer rate 3 Fertilizer rate 2 Fertilizer rate 1 Fertilizer rate O
al(mgeg") 7.5 0.67 aA 0.67 aA 0.60 aA 0.56 aA 0.49 aA
Wintering stages Chlorophyll a 15.0 0.72 aA 0.64 abAB 0.56 bBC 0.46 cC 0.44 cC
22.5 0.64 aA 0.56 aA 0.44 aA 0.51 aA 0.48 aA
30.0 0.67 aA 0.63 abA 0.51 beA 0.50 becA 0.48 cA
37.5 0.68 aA 0.63 bAB 0.52 bcAB 0.50 cB 0.50 ¢B
45.0 0.59 aA 0.54 abA 0.49 abA 0.47 abA 0.41 bA
b/(mg+g") 7.5 0.20 aA 0.20 aA 0.19 aA 0.17 aA 0.18 aA
Chlorophyll b 15.0 0.22 aA 0.19 abAB 0.17 abcAB 0.14 cB 0.16 bcAB
22.5 0.21 aA 0.18 aA 0.14 aA 0.16 aA 0.16 aA
30.0 0.20 aA 0.20 aA 0.16 aA 0.19 aA 0.18 aA
37.5 0.21 aA 0.20 aA 0.19 aA 0.19 aA 0.18 aA
45.0 0.19 aA 0.18 aA 0.17 aA 0.18 aA 0.20 aA
/(mg * leaf’l) 7.5 0.87 aA 0.87 aA 0.79 aA 0.73 aA 0.68 aA
Total chlorophyll 15.0 0.95 aA 0.85 abA 0.74 bcAB 0.60 ¢B 0.60 cB
22.5 0.85 aA 0.73 aA 0.59 aA 0.68 aA 0.65 aA
30.0 0.88 aA 0.84 aA 0.67 aA 0.69 aA 0.66 aA
37.5 0.89 aA 0.83 aA 0.73 aA 0.55 aA 0.69 aA
45.0 0.78 aA 0.72 aA 0.68 aA 0.64 aA 0.61 aA
al(mg - g ) 7.5 1.15 aA 1.15 aA 1.06 abA 0.82 bA 0.80 bA
Vigor stages Chlorophyll a 15.0 1.34 aA 1.19 abAB 0.95 bcAB 0.89 bcAB 0.78 ¢B
22.5 1.24 aA 1.12 abAB 0.84 bcAB 0.68 cB 0.76 ¢B
30.0 1.23 aA 1.16 abA 0.97 bcAB 0.77 cB 0.72 ¢B
37.5 1.29 aA 1.01 bAB 1.02 abAB 0.71 beB 0.79 ¢B
45.0 1.18 aA 1.9 abA 1.03 abcA 0.76 bcA 0.72 cA
b/(mg+g1) 7.5 0.39 aA 0.38 abA 0.35 abcA 0.28 bcA 0.27 cA
Chlorophyll b 15.0 0.43 aA 0.42 aA 0.32 aA 0.31 aA 0.42 aA
22.5 0.42 aA 0.39 abAB 0.30 bcAB 0.24 bcAB 0.29 ¢B
30.0 0.42 aA 0.39 abAB 0.33 beABC 0.28 ¢BC 0.25 cC
37.5 0.44 aA 0.36 abAB 0.36 abAB 0.26 bB 0.29 bAB
45.0 0.40 aA 0.34 abA 0.37 aA 0.25 bA 0.24 bA
/( mg * leaf 1) 7.5 1.58 aA 1.55 aA 1.42 abA 1.09 bA 1.09 bA
Total chlorophyll 15.0 1.75 aA 1.60 abAB 1.28 becAB 1.11 cB 1.06 cB
22.5 1.67 aA 1.51 abAB 1.14 bcAB 0.92 cAB 1.05 ¢B
30.0 1.67 aA 1.54 abA 1.31 beAB 1.05 cdB 0.96 dB
37.5 1.72 aA 1.36 abAB 1.39 abAB 0.95 cB 1.07 beB
45.0 1.59 aA 1.44 abA 1.40 abA 1.03 bA 0.97 bA
5
Tab.5 Correlation coefficient between grain yield and chlorophyll of leaf
a b
Growth stages Chlorophyll a Chlorophyll b Total chlorophyll
Wintering stages 0.789™ 0.531™ 0.773™
Vigor flowing stages 0.808™ 0.797™ 0.931™

*k * o

*% mean significant difference at P <0.01; * mean significant difference at P <0. 05.
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Tab.6 Correlation coefficient between grain yield and chlorophyll of leaf under the same density

and different fertilizer application levels

/( * hm?) a b
Growth stages Density Chlorophyll a Chlorophyll b Total chlorophyll
Wintering stages 7.5 0.955" 0.905" 0.972™
15.0 0.989™ 0.892° 0.981*
22.5 0.688 0.661 0. 660
30.0 0.903" 0.355 0. 849
37.5 0.887" 0.906" 0. 844
45.0 0.935" -0.414 0.942"
Vigor stages 7.5 0.977™ 0.990™ 0.982*
15.0 0.957" 0.354 0.968™
22.5 0.923" 0.883" 0.916"
30.0 0.992* 0.987™ 0.993 ™
37.5 0.896" 0.900" 0.895"
45.0 0.761 0.9417 0.987™
*k * o
ok mean significant difference at P <0.01; * mean significant difference at P <0. 05.
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