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Effects of different fertilizations on yield and quality of benne

YE Chun-lei, LUO Jun-jie, SHI You-tai, XIE Zhi-jun, WANG Fang
( Bio-technology Institute , Gansu Academy of Agriculture Sciences , Lanzhou, Gansu 730070, China)

Abstract: In dry conditions, influences of nitrogen and phosphorus fertilizers on yield, quality and agronomic traits
of benne were investigated. The results showed that nitrogen and phosphorus fertilizers could increase the yield of benne
when proper amounts of nitrogen fertilizer (N 30 ~ 60 kg*hm~2) and phosphate fertilizer (P,0s5 22.5 ~ 90 kg*hm~?)
were applied, increasing benne seed yields by 50.00% ~ 84.23% . When certain amount of phosphate (P,05 30 ~ 120
kg-hm~?) was used, elevated amount of nitrogen also promoted benne yield, whereas low phosphorus and high nitrogen
or high phosphorus and high nitrogen fertilizers displayed adverse effects on benne yield. N fertilizer played a more pre-
dominant role in affecting yield than phosphorus fertilizer. In particular, the N,P; treatment (N 60 kg-hm~2, P,0s67.5
kg-hm™2) achieved the highest yield, a maximum of 1 719.44 kg+hm~2. Nitrogen fertilization could increase plant
height, length of benne processing, 1 000 grain weight, stem number, number of branches per plant and effective branch
number. However, high phosphorus did not help the improvement of agronomic traits of benne. The effects of combined
application of nitrogen and phosphorus fertilizers on the contents of palmitic acid and oleic acid were positive, resulting in
an increase of 0 ~5.62% and 0 ~4.06% , respectively. Nitrogen fertilizer could increase the content of noleic acid and
linolenic acid, but high phosphorus application exhibited opposite effects.
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Table 1  Effects of fertilizers on yield of benne

fb *T?FEFEE ifﬂﬁ. ' i;“a"?:a@ '
Treatment Yield of grain Increasing yield  Ratio of increasing
/(kg*hm~=2) /(kg*hm~2) yield/ %

NoPy 933.33

NP, 1408.33 536.11 57.44

N; P, 1463.89 530.56 56.85

N; Py 1500.00 566.67 60.71
NP, 1593.44 761.11 81.55

N, Py 1444 .44 511.11 54.76
N,P, 1465.79 466.67 50.00
N,P; 1719.44 786.11 84.23
N,P, 1694.44 761.11 81.55

N; Py 1505.56 572.23 61.31
N;P, 1602.78 669.45 71.73

N; Py 1419.44 486.11 52.08

N; Py 1411.11 477.78 51.19

N, P, 1408.33 475.00 50.89
N,P, 1375.00 441.67 47.32
N,P; 1361.11 427.78 45.83

N, P, 1352.78 419.45 44.94
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Table 2 Effects of N, P fertilizer applications on traits related to yield in benne

4hE H%E Iiﬁfﬁ IrER EZEIMER iﬁifﬁ%iﬂl ?&i i**élifﬁjj
Treatment Height Technical length Number of Amount of Berries per 1000-grain The single
/cm /em stem branch plant weight/g productive/g
NoPy 52.1 34.63 0.29 3.65 15.54 7.45 0.68
NPy 53.05 33.58 0.26 3.18 14.2 8.15 0.71
N, P, 54.38 32.24 0.07 3.75 10.84 8.91 0.65
NP3 54.93 31.35 0.31 3.42 16.87 8.02 0.60
N; Py 54.12 33.67 0.31 4.05 14.67 8.35 0.63
N,Py 50.27 32.13 0.68 3.41 15.35 7.78 0.65
NP, 57.18 33.25 0.53 3.64 12.33 8.19 0.82
N,P; 55.87 35.46 0.40 3.96 16.64 7.98 0.72
N, P, 49.63 31.05 0.27 3.80 17.27 8.17 0.73
N;P, 54.60 31.45 0.55 3.49 16.60 8.17 0.69
N;P, 57.32 33.75 0.44 3.89 13.98 8.00 0.65
N;P3 51.22 34.47 0.55 4.09 17.74 7.74 0.76
N;P, 55.39 32.87 0.54 3.89 18.11 8.45 0.85
N,Py 55.20 39.80 0.62 4.60 18.87 7.21 0.72
N,P, 57.40 36.40 0.69 4.44 16.42 7.38 0.72
N,P3 60.30 37.15 0.71 4.73 19.05 8.24 0.81
NyP, 53.70 33.58 0.33 4.11 19.49 8.47 0.99
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Table 3  Effects of N, P fertilizer applications on quality traits in benne

fb3m fa“iﬂ]% *?ﬁu]ﬁ&‘ ﬁEHEﬁ? fﬂ]?ﬂéﬁ . wma . W)ﬁfﬁﬁ ' ﬁlﬂl{ﬁ *Yﬁﬁ?’f
Treatment Oil content  Palmitic acid Stearic acid Oleinic acid Linoleic acid Linolenic acid lodine value Lignan
/% /% /% /% /% /% /% /%
NoPo 39.49 6.58 5.30 33.00 12.75 42.05 171.48 4.88
NP, 39.24 6.70 4.94 33.37 12.75 42.48 172.17 5.16
N; P, 39.33 6.68 4.99 33.34 12.71 42.33 171.79 5.72
NP3 39.53 6.60 5.04 33.01 12.54 42.26 171.52 5.02
N; P, 39.46 6.57 5.07 34.07 12.50 42.03 171.36 3.89
NoPy 39.45 6.78 5.64 33.87 12.55 41.37 169.50 4.52
NP, 39.15 6.67 5.70 33.25 12.57 42.24 170.71 4.82
NoPs 39.53 6.67 5.39 32.82 12.80 42.44 170.91 4.46
NoPy 39.16 6.70 5.77 33.41 12.85 42.53 170.43 4.56
N;Py 39.43 6.74 5.36 33.07 12.70 42.32 170.84 6.05
N;P, 39.07 6.72 5.73 33.56 12.35 42.49 170.05 4.15
N;P; 39.08 6.95 5.51 32.81 12.83 42.85 170.93 5.28
N;P, 39.37 6.62 5.67 34.34 12.71 41.19 169.45 4.93
N4P, 38.86 6.88 5.96 33.74 12.49 42.01 169.55 4.45
N4P, 39.07 6.63 6.31 33.35 12.26 41.90 169.93 4.05
NP5 39.77 6.55 5.55 33.96 12.13 40.70 169.87 5.33
NyPy 39.19 6.69 5.9 33.71 12.60 41.88 169.87 4.36
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