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Effects of nitrogen fertilizer reduction combined with organic fertilizer
on yield, quality and nitrogen utilization efficiency of Chinese Cabbage

LIU Zhongliang , GAO Junjie™ , CHEN Zhen, YAN Weigiang, GU Duanyin
(Taian Academy of Agricultural Sciences, Taian, Shandong 271000, China)

Abstract; To study the reasonable and effective fertilization mode of Chinese cabbage in Huang Huai
Hai area, 'Beijing New No. 3" was used as the test material, 12 different treatments were set as; CKI ;
No fertilization, CK2: conventional fertilization, T1: conventional reduced fertilizer N 100% , T2

conventional reduced fertilizer N 15%, T3 . conventional reduced fertilizer N 15% + organic fertilizer
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conventional reduced fertilizer N

replaced N 15%, T4. conventional reduced fertilizer N 30%, TS5
30% + organic fertilizer replaced N 15%, T6: conventional reduced fertilizer 30% + organic fertilizer
replaced N 30%, T7: conventional reduced fertilizer N 40% , T8: conventional reduced fertilizer N
40% + organic fertilizer replaced N 15%, T9: conventional reduced fertilizer N 40% + organic fertili-
zer replaced N 30%, T10: conventional reduced fertilizer N 40% + organic fertilizer replaced N 40%.
The effects of nitrogen fertilizer reduction combined with bio—organic fertilizer on the yield, quality,
soil nutrients accumulation and nitrogen utilization efficiency of Chinese cabbage were studied. The re-
sults show that the reduction of nitrogen fertilizer combined with bio—organic fertilizer significantly im-
prove the yield and quality of Chinese cabbage. The highest T3 treatment is 307.43 t/hm’, which is
63.06% , 14.49% and 36.68% higher than that of treatment CK1, CK2 and T1, respectively. It is po-
sitively correlation with the content of available nitrogen and potassium in soil. Compared with the con-
ventional fertilization, the nitrate content of Chinese cabbage is significantly reduced and the content of
vitamin C and soluble sugar is increased by the combination of nitrogen fertilizer reduction and bio—
organic fertilizer. The reduction of nitrogen fertilizer combined with the application an appropriate
amount of bio—organic fertilizer also has a significant impact on soil enzyme activity. The application of
appropriate amount of organic fertilizer also enhance the activities of urease, invertase, alkaline phos-
phatase in rhizosphere soil, while acid phosphatase activity decreases. In addition, compared with T1
treatment, the nitrogen utilization efficiency is increased by 5.54% —60.71%. Considering the yield,
quality and nitrogen utilization efficiency of Chinese cabbage, the treatment of conventional fertilizer
reduction N 15% + organic fertilizer replacement N 15% is the best fertilization method.

Key words: nitrogen fertilizer ;reduced combined application ; Chinese cabbage ;yield ; quality ;

nitrogen use efficiency
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Tab.1 Fertilization treatment and fertilizer amount

A If/ (kg - hm™2) of/ .
N P,05 K,0 (kg - hm™)

CK1 0 0 0 0

CK2 247.50 247.50 247.50 0

T1 0 247.50 247.50 0

T2 210.38 247.50 247.50 0

T3 210.38 247.50 247.50 1237.50

T4 173.25 247.50 247.50 0

TS 173.25 247.50 247.50 1 237.50

T6 173.25 247.50 247.50 2 475.00

T7 148.50 247.50 247.50 0

T8 148.50 247.50 247.50 1237.50

T9 148.50 247.50 247.50 2 475.00

T10 148.50 247.50 247.50 3 300.00
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Tab.2 Effects of different fertilization treatments on the yield and quality of Chinese cabbage

Qb Y/(t - hm™2) Wr/ % Cp/ % Ss/ % Ve/(102mg » g7')  Ne/(mg - kg™!) Nic/(mg - kg™")
CK1 188.53+18.28¢ 94.47+0.16de 7.11£0.06f 1.31£0.07f 21.69£0.25i 210.81+3.82f 0.076£0.004de
CK2 268.52+19.27ab 95.52+0.07a 8.13+0.04de 2.08+0.09e 25.15+0.57def 380.98+11.02a 0.092+0.007cd
T1 224.92+29.84bhc 94.36+0.09¢ 7.14+0.02f 2.16+0.09¢ 24.60+0.45¢ef 245.15+4.31e 0.076£0.004de
T2 288.54+16.52a 95.13+0.01b 8.26+0.08de 2.52+0.06d 31.62+0.17b 330.85+4.00b 0.074£0.003de
T3 307.43+19.68a 94.85+0.05bc 10.76+0.13a 2.82+0.10ab 37.73£0.42a 313.96+6.41hc 0.066+0.004¢
T4 289.06+28.78a 95.58+0.22a 8.44+0.05d 2.13+0.04e 27.91+1.68¢ 258.39+12.41de 0.103+0.004bc
T5 231.80+17.53be 94.77+0.08¢ 9.98+0.19h 2.76+0.09abc 23.50+0.27fgh 283.87+5.25¢d 0.138+0.010a
T6 268.98+9.25ab 94.94+0.04bc 8.82+0.10c 2.72+0.07bed 26.15+0.20de 246.69+3.60e 0.066£0.004¢
T7 204.40+12.38¢ 93.86+0.12f 8.37+0.11de 2.80+0.10ab 26.61+0.26cd 209.52+9.71f 0.064£0.004¢
T8 197.59+7.42¢ 93.62+0.05f 7.15£0.11f 2.24£0.07e 22.10+0.04hi 282.99+3.48d 0.071£0.007e
T9 194.39+9.19¢ 95.12+0.07b 8.01+0.07e 2.54£0.03cd 23.80+0.14fg 231.57+6.95ef 0.065+0.001e
T10 199.01+11.44¢ 94.72£0.04cd 9.14£0.29¢ 2.98+0.12a 22.76+0.04ghi 285.25+6.90cd 0.122£0.017ab
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Effects of different fertilization treatments on soil enzyme activities

mg/ kg, 2 AL FRA) 2 S BT G817 78 SR A o
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Tab.3 Effects of different fertilization treatments on soil nutrient accumulation and nitrogen utilization efficiency

K Om/(g-kg™') Tn/(g-kg™') Ran/(mg - kg™') Ap’/(mg - kg™') Rap/(mg + kg™') EC/(uS + cm™!) pH P/ (g - kg™") NUE/ %
CK1  13.20£0.61de  0.90+0.000 3h  37.92+0.90f 37.07+0.34e 123.34+1.61fg 71.89+0.69i 6.61£0.11¢ 1.14£0.01¢ —
CK2  12.56+0.49¢ 1.13£0.000 4b  97.65+2.38a 26.05+0.41¢g 143.72+1.61e  131.58+0.77a 6.96£0.03cdef  1.30+0.01ef 5.54£0.35bc
Tl 13.82+1.38cde  0.94+0.000 4¢ 31.16+0.83¢g 23.59+0.20hi  125.19+2.78fg  101.91+0.61d 6.93+0.04def 1.14£0.01g —
T2 13.67£0.47cde  0.95+0.001 2¢ 87.78+0.90b 35.60+0.48f 127.04+1.73f 130.00+1.81a 7.04£0.03bed  1.32+0.02¢f  19.57+1.63b
T3 15.78£0.17b 1.19£0.000 4a 94.53+1.80a 40.21£0.14c¢ 138.16+1.89¢  124.76x+1.45b 6.98+0.03bcde  1.72£0.02a 60.71+8.92a
T4 13.15£0.52de  0.97+0.000 2fg ~ 72.72+1.80c 38.90+0.39d 140.94+1.95¢  110.96x1.24¢ 6.93+0.03def 1.35+£0.01de  16.05+1.48b
T5 15.26+0.44bc  0.99+0.002 2ef  58.69+1.80d 24.67+0.27h 152.06+2.46d 93.74+1.39f 6.83+0.03f 1.60+0.03b 28.28+2.30b
T6 15.99+0.46b 1.07+0.000 8c 46.23+0.90e 21.89+0.68j 202.10+3.62b 97.85£1.03e 6.86£0.01ef 1.41£0.02¢cd  22.37+1.38b
T7 14.59£0.40bed  0.96+0.001 2fg  44.67+1.80e 22.48+0.37ij 120.56+1.69g 80.12+1.88h 6.89+0.08ef 1.34£0.02¢ 15.89+1.08b
T8 15.08+0.13be ~ 1.00+0.001 5e 44.67+1.80e 23.18+0.24i 151.14+1.75d 85.27+0.88¢g 7.11+0.02ab 1.46+0.04c 0.00
T9 17.66£0.39a 1.01£0.000 3de  43.11£1.80e 47.32£0.78a  223.42+24.25a  84.36+1.37¢g 7.10£0.06abc 1.28+0.02f 0.00
T10  15.71x0.16b 1.04£0.001 1d  56.61+0.90d 41.70+0.34b 171.52+1.54¢ 78.31+1.45h 7.24+0.03a 1.14£0.02¢ 26.31+2.54h
24 XEBXFEMREIEFSRENEXE AHC.
B4 WKERFR TR RE R R TR A A B T LA 2

St AT, R PR S 4R R G R
RN EC 12 A 38 T AR OC. Bl IR 8 A1 - 8 2R
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Tab.4 Correlation analysis of Chinese cabbage yield, quality and soil nutrients

Y Cp Ss Ve Ne Om Tn Ran Ap’ Rap EC

Y 1.00

Cp 0.51 1.00

Ss 0.18 0.70 % = 1.00

Ve 0.81% %  0.60 = 0.35 1.00

Ne 0.57 s 0.31 0.15 0.37 1.00

Nic -0.03 0.36 0.17 -0.30 0.25

Om -0.25 0.37 0.63 = 0.01 -0.28 -0.13 1.00

Tn 0.51 0.64 = 0.44 0.51 0.60 = -0.04 0.28 1.00
Ran 0.79 % = 0.52 0.17 0.68 0.85 % = -0.29 0.62 3 1.00
Ap' 0.03 0.19 0.00 0.23 -0.02 0.29 0.08 0.22 1.00
Rap -0.16 0.13 0.36 -0.24 -0.13 -0.02 0.78 % = 0.29 -0.21 0.29 1.00

EC 0.89% =  0.31 0.08 0.70 % = 0.79 % = -0.05 -0.37 0.50 0.85% = —0.01 -0.23 1.00
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