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Abstract: [ Objectives ] The paper was aimed at the selection of the optimum reduction of nitrogen with
nitrification and urease inhibitors application, to provide theoretical basis for reducing nitrogen losses, improving
nitrogen use efficiencies and reducing nitrate contents in vegetables with fertigation management. [ Methods ] A
pot experiment was carried out using negative pressure irrigation [(—5 + 1) kPa] method. Five treatments were
set up as: no N (T1), urea 150 kg/hm* (T2), urea 150 kg/hm* + 10%DCD (dicyandiamide) + 1%HQ
(hydroquinone) (T3), urea 127.5 kg/hm* + 10%DCD + 1%HQ (T4), and urea 105 kg/hm’ + 10%DCD + 1%HQ
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(TS). Water supply amounts, soil moisture contents, rape growth indicators, soil nitrate nitrogen and ammonium
nitrogen contents during the period of rape growth were analyzed, and the yield, quality, nutrient content of rape
after the harvest were determined. The optimum formula was acquired through comprehensive analysis.

[ Results ] During the rape growth, the total water yield amounts were very close among the treatments
(12174-13869 mL). In the condition of the same fertilizing amount, compared with the no inhibitor added
treatment (T2), T3 could effectively inhibit the conversion of ammonium nitrogen to nitrate nitrogen in the soil,
increase the leaf length, leaf width and chlorophyll contents, promote rape plants to absorb nutrients,
significantly increase the rape yield by 25.2% and nitrogen use efficiency significantly by 85.2%, and at the
same time significantly reduce the nitrate content by 51.9%. Compared with the no inhibitor added treatment
(T2), decreasing 15%-30% of nitrogen input rate and adding nitrification and urease inhibitors also had similar
effect on rape yield, quality and nutrient absorption, and could restrain the nitrofication process and reduce
nitrate accumulation in the soil. Among them, the treatment TS improved rape yield by 15.9%, increased total
N, P and K contents by 8.4%, 21.5% and 27.8%, which led to 1.26 times of increase in the nitrogen use
efficiency, and 66.6% of reduce in the nitrate content in rape. [ Conclusions ] Under the condition of negative
pressure irrigation, moderate reduction of nitrogen with addition of nitrification and urease inhibitors have obvious
promoting effect on yield and nitrogen use efficiency of rape, and reducing effect on the nitrate content of rape
and soil nitrate accumulation. Under the experimental condition, urea 105 kg/hm’ + 10%DCD + 1%HQ, reducing
30% of nitrogen with addition of 10%DCD and 1%HQ shows the best effect, reducing the risks of nitrate
accumulation caused by high nitrogen input at the same time.

Key words: nitrification inhibitor; urease inhibitor; negative pressure irrigation; yield; nitrogen use efficiency;
nitrate
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Fig. 1 Schematic description of the negative pressure irrigation device
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Table 1 Nutrient and equal fertilization amounts in the treatments

Qb EURRAITR e R F0 3 #7415 Nutrient input (kg/hm?) S Fertilizer amount (g/pot)
Treatment N : P,O; : K,O and inhibitor addition N P,0, K0 Utrea KH,PO, K,SO,
Tl 0:05:1 0 75 150 0 1.79 2.52
T2 1:05:1 150 75 150 4.06 1.79 2.52
T3 (1:0.5:1)+10%DCD + 1%HQ 150 75 150 4.06 1.79 2.52
T4 (0.85:0.5: 1)+ 10%DCD + 1%HQ 127.5 75 150 3.45 1.79 2.52
T5 (0.7:0.5: 1) +10%DCD + 1%HQ 105 75 150 2.84 1.79 2.52

## (Note) : M—f§m=ILE Microelement; DCD—AHALAMHl I W H U Nitrification inhibitor (dicyandiamide); HQ— KB 37 SR

Urease inhibitor (hydroquinone).
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Fig. 2 Water yield amounts of different treatments
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Table 2 Quality indices of rape under different treatments

i3] RPN He A ARG
Treatment N : P,O; : K,O and inhibitor addition

T1 0:05:1

T2 1:05:1

T3 (1:0.5:1)+10%DCD + 1%HQ

T4 (0.85: 0.5 : 1)+ 10%DCD + 1%HQ

T5 (0.7: 0.5 : 1)+ 10%DCD + 1%HQ

Ve AT (mg/g) HfREL (mg/kg)
(mg/100g) Soluble sugar Nitrate
25.83+£3.22a 26.26+3.95b 143.84+9.33d
16.20+2.46 ¢ 33.22+2.08a 707.76 = 89.73 a
18.72 £ 0.98 be 26.84+£242b 340.52 +38.02b
19.78 £3.38b 2728+3.14b 421.02+42.98b

22.69 & 2.82 ab 30.17 + 1.53 ab 236.24 £28.41 ¢

# (Note) : RPFENTVIE + FrUfEZE The value = Mean + SD. [FIFIEF G AR FAE R R PE 22 535 5% B35 7KF Values followed

by different letters in a column are significant among the treatments at the 5% level.

®3 TRILEBEKER. 28 B3 (%)

Table 3 Total N, P and K contents of rape plants under different treatments

boszi| SR ET I L B A0 Ere A e el
Treatment N : P,O; : K,O and inhibitor addition Total N Total P Total K

Tl 0:05:1 422+037¢ 1.18£0.08 be 2.64 £0.34 ab

T2 1:05:1 4.88+0.21b 1.07+0.08 ¢ 241+031b

T3 (1:0.5: 1)+ 10%DCD + 1%HQ 531+0.13a 1.22 +0.07 abe 2.83+0.32ab

T4 (0.85: 0.5 : 1)+ 10%DCD + 1%HQ 489+0.11b 136+0.12a 2.91+0.27ab

T5 (0.7: 0.5 : 1)+ 10%DCD + 1%HQ 529+0.14a 1.30 £ 0.06 ab 3.08+0.30 a

¥ (Note) : FHENFEHME + HrfE2ZE The value = Mean + SD. [FlF S5 A [a] 77 26 78 A0 38 A] 22 53k 5% B /KF Values followed

by different letters in a column are significant among the treatments at the 5% level.
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