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Effects of foliar spraying potassium—containing organic water—soluble fertilizer on rapeseed growth and yield
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Abstract: To improve the seed yield, foliar spraying of potassium fertilizer was studied to explore the effect of
potassium—containing organic water—soluble fertilizer on rapeseed growth and yield. Cultivar Wangchengyou 8 was
used as material, with 3 spraying periods (seedling, early bloom stage, seedling + early bloom stage) and 5 potassi-
um-—containing organic water—soluble fertilizer application rates (0, 375, 750, 1125, 1500 ¢) treatments. Two—fac-
tor randomized block test was designed. Results showed that, after spraying 750 g potassium—containing organic wa-
ter—soluble fertilizer at rapeseed seedling or early bloom stage, growth and development indexes (including plant
height, root neck thickness, and biomass) were significantly increased. And spraying twice at seedling and early
bloom stage had a more significant impact on growth and development than spraying at a single period. Spraying
750 g per hectare at both seedling and early blooming increased the number of effective siliques per plant and seeds
number per silique. An increase of 39.07% on seed yield and 44.22% on oil production per hectare were also ob-
served compared with control. By spraying 750 g per hectare at seedling and early blooming stages, plant growth,
yield, seed oil, and economic benefits could be significantly increased.
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Note: A, B, C: investigating periods; A: seedling; B: flowering; C: maturing; Lower—case letters represent significance at 0.05 level by Tukey test
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Fig.1 Effects of potassium—containing organic water—soluble fertilizer on rapeseed biomass in 3 periods
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Table 1 Effects of potassium—containing organic water—soluble fertilizer on 3 developmental periods

— HLTHL fmm B fom A I oD
Rhizome diameter Plant height Green leaves  Total leaf number
Spray periods and amounts S F M S F M S F S F S F

CK 4.64c 10.38cde 11.48ef 24.12a 134.64cdef 138.82cdef 5.2a 24.2¢ 6.6a 26.0cde 35.42b  47.78efg
375  5.09b 10.70cde 12.10de 25.04a 135.96bcde 141.02bede 5.8a 25.0be¢  6.4a  26.6cde 35.07be 48.76c¢defg

T 750  6.36a 12.00bc 13.23cd 25.02a  143.44ab 149.16ab  6.2a 34.4a 7.0a 35.6ab  39.38a  51.68bc

S 1125 4.42d 9.47de 10.46f 23.92a 129.91def 134.86def 5.6a 22.6¢c 6.4a 22.0de  34.50c  47.20fg

1500 3.92e¢  8.78e  10.16f 23.44a  127.05f 130.24f 58a 21.8¢ 6.4a  222de 32284  46.62fg

375 11.32¢d  13.14cd 138.38bed  144.10bed 24.6¢ 25.0de 50.48bcde

Iy 750 13.79ab  15.43b 149.60a 157.96a 32.0ab 34.2bc 53.08ab
F 1125 10.82cde 12.50de 132.33cdef  138.38cdef 20.6¢ 23.4de 49.66¢def
1500 9.39de  11.28ef 129.58ef  134.64def 19.8¢ 20.e 47.90defg

375 5.18b 12.31bec 14.27bc 24.73a 134.75cdef 141.46bcde 5.9a 26.6bc  6.5a  29.2bed  35.16be  51.06bcd

T+ 750 6.32a  15.20a 17.28a 25.12a 140.36bc  146.52bc  6.1a 37.6a 6.9a 432a  39.74a  56.24a
SF 1125 4.55cd 11.87bc 13.17cd 25.08a 130.24def  133.76ef 5.7a 24.4de 6.5a 24.de  34.53bc  46.44¢
1500 3.94e 9.62de 11.45ef 23.66a  126.72f 129.36f  5.6a 22.6de 6.3a  25.4de 32.32d  46.02g

TE S5 - 4B M R 5 B 5 /NS T REAUER Tukey TGS 7E 0.05 7K T 928 5 35 1k

Note: S: seedling stage; F: flowering stage; M: maturing stage; Lower—case letters represent significance at 0.05 level by Tukey test
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Table 2 Effects of potassium—containing organic water—soluble fertilizer on yield related traits in rapeseed maturation period

WA i 30 00 AT
AT S0 F1 dk T FALFF AR

Spray periods and Effective main

HPHRARMAR THIE/g

TR DX (kg /10 m*) PrA77 4 /(kg/hm?)

mounts Effective branch florescence Silique per plant ~ TSW  Seeds per silique Cell production Equivalent output
CK 5.2a 51.0bed 148.6bcde 3.70a 21.37cde 1.75defg 1745.5defg
375 5.6a 51.4bed 153.6bcde 3.79a 22.37bed 1.87cdef 1870.0cdef
750 6.4a 55.8abe 168.6bcd 3.78a 24.00abe 1.94cd 1935.0cd
3 1125 5.4a 49.2bed 144.6bcde 3.79a 20.76de 1.80def 1800.0def
1500 4.8a 46.6cd 127.4de 3.71a 19.17e 1.53gh 1533.0gh
375 5.6a 53.8abc 168.8bed 3.80a 22.84bed 1.93cd 1932.5¢d
750 6.2a 57.4ab 186.2b 3.81a 24.77ab 2.05be 2048.5bc
: 1125 5.4a 52.4bed 165.6bed 3.80a 21.51cde 1.89cde 1890.0cde
1500 5.2a 47.4bed 142.2cde 3.78a 20.58de 1.65fgh 1652.5fgh
375 6.0a 55.8abe 185.2be 3.73a 24.3abe 2.21ab 2212.5ab
750 6.2a 63.6a 236.2a 3.82a 26.67a 2.43a 2427.5a
3 1125 4.8a 47.4bed 129.2de 3.69a 21.93bcede 1.71efg 1705.0efg
1500 5.2a 42.6d 110.4e 3.67a 20.40de 1.46h 1455.0h

TE B 5 /NS TR Tukey R IRAE 0.05 KF N Y28 57 351

Note: Lower—case letters represent significance at 0.05 level by Tukey test
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Table 3 Seed quality and oil production in rapeseed maturing stage after potassium—containing organic water—soluble

fertilizer spray

W i s 30 R EHTS 1% FME /% FEHE /(kg/hm?)
Spray periods and amounts Protein content 0Oil content 0il production

CK 19.02be 38.87b 678.48b
375 19.14bc 39.33ab 735.47ab

750 19.55b 39.51ab 764.52ab

3 1125 18.99bc 38.93b 700.74h
1500 18.45bc 39.00b 597.87h

375 19.15bc 39.79ab 768.94ab

750 19.35bc 39.89ab 817.15ab

: 1125 19.04bc 38.90b 735.21h
1500 19.05be 38.87b 642.33h

375 19.20be 39.64ab 877.04ab

750 20.79a 40.31a 978.50a

3 1125 19.02be 38.91b 663.42h
1500 18.34¢ 38.96h 566.87h

TE B 5 /NS R Tukey VAR TE 0.05 7K (928 53 25 1

Note: Lower—case letters represent significance at 0.05 level by Tukey test
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Table 4 Effect of potassium—containing organic water—soluble fertilizer on economic benefit of rapeseed production

— = S
:f;}iﬁvﬁiﬁfi R /(kg/hm?) AR /(yuan/kg)  FA(E /(yuan/hm?) BEAREEA /(yuan/hm?) Inp’ufim 2T 34gR /(yuan/hm?)
Rapeseed yield Unit price of rapeseed Output Input ) Economic benefits
amounts ratio
CK 1745.5 5.7 9949.35 4500.0 221 5449.35h
375 1870.0 5.7 10 659.00 4612.5 231 6046.50f
750 1935.0 5.7 11 029.50 4725.0 2.33 6304.50e
° 1125 1800.0 5.7 10 260.00 4837.5 2.12 5422.50i
1500 1533.0 5.7 8738.10 4950.0 1.77 3788.101
375 1932.5 5.7 11015.25 4612.5 2.39 6402.75d
750 2048.5 5.7 11 676.45 4725.0 2.47 6951.45¢
’ 1125 1890.0 5.7 10 773.00 4837.5 2.23 5935.50g
1500 1652.5 5.7 9419.25 4950.0 1.90 4469.25
375 2212.5 5.7 12 611.25 4725.0 2.67 7886.25h
750 2427.5 5.7 13 836.75 4950.0 2.80 8886.75a
> 1125 1705.0 5.7 9718.50 6175.0 1.57 4543.50k
1500 1455.0 5.7 8293.50 6400.0 1.30 2893.50m

TE - 3R il T b TR P — B, A R 5 S A LKV IE A JRAS , BR 25 35 KA RIS | 5 A 3R T BTE 4500 7T , He b &2 45 AIE 3400
TE/ BT R AIIE 1500 6/t FR 2 2600/t B IS 19/NE F-RERFE Tukey BRI TE 0.05 7K T T 425 5 5 51

Note: Only the cost of organic water—soluble fertilizer potassium—containing is considered, because of the consistent in field management of each treat-
ment, excluding the cost of potassium—containing water—soluble fertilizer, the basic input is 4500 yuan per hectare, including 3400 yuan per ton of com-
pound boron fertilizer, 1,500 yuan per ton of borax fertilizer, and 2600 yuan per ton of urea; Lower—case letters represent significance at 0.05 level by

Tukey test
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