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Effect of different fertilizer application on the yield and

fertilizer uptake and utilization of broad bean

HAN Mei
(Institute of Soil and Fertilizer , Qinghai Academy of Agriculture and Forestry Sciences , Xining, Qinghai 810016, China)

Abstract: A field experiment was conducted to investigate effect of nitrogen, phosphorous, potassium, boron and

molybdenum fertilizer on the yield, nutrient uptake and utilization of broad bean. The results showed that nitrogen, phos-

phorous, potassium, boron and molybdenum fertilizer had significant influence on yield and biomass and the yield in-
crease percentage ranked N> P> K> Mo > B. Under N:P:K:Mo:B=1:0.99:0.86:0.0043:0.0023, the accumula-
tion amount of N, P and K in shoot was 358.55, 42.07 kghm ™2 and 206.34 kg*hm™2, respectively. Agronomic use
efficiency of N, P and K was 11.19, 15.70 kg-kg™" and 7.5 kg-kg™', respectively. Fertilizer use rate of N, P and K
was 19.35% , 18.49% and 19.35% , respectively. Physiological use efficiency of N, P and K was 57.82, 84.91 kg-*
kg~ ! and 14.63 kg kg™', respectively. The nutrient requirement for the broad bean grain of one hundred kilogram was
4.9 kg N, 1.1 kg P,Os, 4.9 kg K,O, and N:P:K ratio was about 1:0.22:1.00.

Keywords: broad bean; fertilizer application; fertilizer use efficiency; aboveground biomass; grain yield
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Table 1 Effect of fertilizer application on the aboveground biomass and yield in Qinghai 13
5 o S b LA B Wk s
Treatment 1eld72 Yield increase Aboveground }7)120mass Biomass increase Harvest index (kg- kg~ )
/(kg+hm™?) /% /(kg+hm2) /%
NPKBMo 6875.23a 88.34 17875 .6a 119.98 0.38
PKBMo 5250.16bc 43.82 13125.4¢ 61.52 0.40
NKBMo 5700.76bc 56.17 14536.9%4c¢ 78.89 0.39
NPBMo 6200.54b 69.86 15501.35b 90.76 0.40
NPKMo 6470.32b 77.25 16175.8b 99.06 0.40
NPKB 6450.23b 76.70 16125.58b 98.44 0.40
CK 3650.46d — 8126.15d — 0.41
*2 BEXEE 13 SEE NERRENSELL G0
Table 2 Effect of fertilizer application on N accumulation and its distribution in Qinghai 13
- N/(kg*hm~2) 3 BEL G Distribution percentage/ %
Teament A 7 fie i aif T i fae o
Grain Straw Pod shell Leaf Total Grain Straw Pod shell Leaf
NPKBMo 292.88 28.63 30.08 6.96 358.55 81.69 7.98 8.39 1.94
PKBMo 242.68 53.91 35.70 5.95 338.23 71.75 15.94 10.55 1.76
NPKMo 233.05 20.89 24.05 6.59 284.58 81.89 7.34 8.45 2.32
NKBMo 261.10 27.64 26.58 5.93 321.26 81.28 8.60 8.28 1.85
NPBMo 263.53 40.41 35.89 6.24 346.08 77.45 11.04 9.80 1.71
NPKB 267.88 26.39 35.83 7.82 337.92 79.27 7.81 10.60 2.31
CK 154.67 15.13 14.08 4.00 187.89 82.32 8.06 7.49 2.13

R VBB BEIE At S AR T ORI
F 13 SRGARTAN P X RHE, P X ZHE
TR R RIS TRL > R > 158 > 255
SAMACAL AR L, i L 5 T 13 5 & E EAAN
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BTN AR, PR B EU X R 92.89% (% 3) .
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T K R BB EA N, Forh NPKBMo &b #E14

e, K 2 BRI O R 82.55% (% 4)
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SRR 5 11.19.15.70 kg kg™ ' F17.5 kg
kg™'o HHULWTHN, O A T s AR &N
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Table 3 Effect of fertilizer application on P accumulation and its distribution in Qinghai 13

P/(kg*hm~2)

S3HE HE A Distribution percentage/ %

’l‘re%tfim ThL il e L it TR ZERT e -
Grain Straw Pod shell Leaf Total Grain Straw Pod shell Leaf

NPKBMo 37.61 2.39 1.52 0.54 42.07 88.89 5.97 3.78 1.36
PKBMo 28.10 1.30 0.82 0.58 30.80 91.25 4.22 2.66 1.87
NKBMo 18.69 0.50 1.38 0.36 20.93 89.30 2.41 6.58 1.71
NPBMo 32.24 2.94 2.67 0.38 38.23 84.35 7.69 6.98 0.98
NPKMo 31.90 2.9 2.92 0.29 38.10 83.72 7.85 7.67 0.76
NPKB 35.61 2.98 2.80 0.53 41.92 84.94 7.11 6.68 1.27
CK 18.65 2.02 0.79 0.35 21.81 85.54 9.24 3.63 1.59
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Table 4  Effect of fertilizer application on K accumulation and its distribution in Qinghai 13

- K/ (kg hm~2) 43 HE EE B Distribution percentage/ %
Treamen T EFF i o it T 2 fise o
Grain Straw Pod shell Leaf Total Grain Straw Pod shell Leaf
NPKBMo 78.38 59.24 64.80 3.92 206.34 37.99 28.71 31.41 1.90
PKBMo 60.71 61.84 59.78 4.08 186.41 32.57 33.17 32.07 2.19
NKBMo 60.17 49.13 49.50 3.19 161.99 37.14 30.32 30.56 1.97
NPBMo 70.69 56.18 57.03 4.22 188.11 37.58 29.86 30.32 2.24
NPKMo 68.65 49.81 54.26 3.44 176.16 38.97 28.27 30.80 1.95
NPKB 78.50 61.92 59.19 5.12 204.73 38.34 30.25 28.91 2.50
CK 41.65 33.03 36.26 2.08 113.03 36.85 29.22 32.08 1.84

RS ORBER L AREX g 13 SEER VB RILET AR R
Table 5 Effect of fertilizer application on the use efficiency of N, P and K in Qinghai 13
o KR P IR LR
Nutrient Agronomic use efficiency Partial factor productivity Fertilizer use rate Physiological use efficiency
/(kgkg™") / (kg kg™1) /% / (kg kg™")

11.19 65.48 19.35 57.82

15.70 66.43 18.49 84.91

7.50 76.39 20.25 14.63
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Table 6  Effect of fertilizer application on the fertilizer harvest

index of N, P and K in Qinghai 13

fhm AU BRI R

Treatment N ‘halvest p hmest K .halvest
index index index
NPKBMo 0.82 0.89 0.38
PKBMo 0.72 0.91 0.33
NKBMo 0.82 0.89 0.40
NPBMo 0.81 0.84 0.38
NPKMo 0.77 0.84 0.39
NPKB 0.79 0.85 0.38
CK 0.82 0.86 0.37
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o535 &

2.5 &R ERVSRRBFE R XTI &|E 100 kg FRLIK
FEE /=0

XFFAE T 100 kg 78 R Fr il 3553 B U,

Z A AR R BOR R R AR 2 R R

S T IR A R, R T A, A
77100 kg R H TR A ZE N 3.0~ 4.9 kg, P,0s 77 0.8
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Table 7 Effect of fertilizer application on the nutrient uptake amount in Qinghai 13 grain of one hundred kilogram

Qb H 100 kg TR N i 100 kg FHRINE P,05 100 kg FHiM K,0 2 N:P,05: Ky0
Treatment /kg /kg /kg
NPKBMo 4.9 1.1 4.9 1:0.22:1.00
PKBMo 4.8 1.1 4.3 1:0.23:0.90
NKBMo 4.3 1.0 4.2 1:0.23:0.98
NPBMo 4.7 1.1 4.3 1:0.23:0.92
NPKMo 4.6 1.0 4.3 1:0.22:0.93
NPKB 4.7 1.1 4.2 1:0.23:0.89
CK 3.0 0.8 3.0 1:0.27:1.00
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