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Effect of fertilization mode on growth and nutrition accumulation in
vegetables, and loss of nitrogen and phosphorus in vegetable fields

HUANG Dong-Feng"?, WANG Guo?, LI Wei-Hua', QIU Xiao-Xuan®

(1. Soil and Fertilizer Institute, Fujian Academy of Agricultural Sciences, Fuzhou 350013, China; 2. College of
Resource and Environment, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract Field plot trials involving 7 fertilization modes (non-fertilizer, chemical fertilizer as base manure, chemical fertilizer as
half-base manure and half-dressing manure, chemical fertilizer and dicyandiamide as base manure, chemical fertilizer and dicyan-
diamide as half-base manure and half-dressing manure, combined chemical fertilizer and organic manure, and organic manure) were
conducted under rain-fed conditions. Then the effect of the fertilization modes on plant height, weight, yield, as well as nitrogen,
phosphorus and potassium accumulation, fertilizer utilization ratio, and loss of nitrate-N, ammonia-N and water-soluble-P in vegeta-
ble fields was investigated. Compared with the control treatment, results show that two fertilization modes (combined chemical fer-
tilizer and organic manure, chemical fertilizer and dicyandiamide as half-base manure and half-dressing manure), improve plant
agri-properties, respectively increase vegetable yield by 154.44% and 172.18%, enhance nitrogen, phosphorus and potassium accu-
mulation in vegetables by 183.20% and 327.21%, 310.49% and 247.67%, 205.95% and 189.39% respectively. The two application
modes also decrease the total amount of nitrate-N and ammonia-N, and water-soluble-P loss via runoff in vegetable fields by 63.10%
and 56.53%, 39.97% and 48.44% respectively. Consequently, agro-non-point sources pollution from vegetable fields significantly
drop under the two fertilization modes. Therefore, the two fertilization modes should be adopted in future vegetable production. If
chemical fertilizer is as base manure, loss of nitrate-N, ammonia-N and water-soluble-P via runoff would increase.
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Tab.1 Variety and amount of fertilizers used in each trial plot of different fertilization treatments
in one stubble of vegetable g - plot™
Treatment Urea Monoammomium phosphate Potassium chloride Dicyandiamide Organic fertilizer
CK — — — — —
CF1 72.00 ( Base manure) 28.80 30.00 — —
CF2 72.00 (1/2 Base manure+ 28,80 30.00
1/2 dressing manure ) ' ' - -
CFD1 68.34 ( Base manure) 28.80 30.00 2.52 ( Base manure) —
CED2 68.34 (1/2 Base manure+ 28.80 30.00 2.52 (1/2 Base manure+
1/2 dressing manure) ' ' 1/2 dressing manure)
COF 39.12 ( Dressing manure) — 8.64 — 2000
OF — — — — 4000
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Tab.2 Effects of different fertilization treatments on plant agricultural properties and yield of Chinese cabbage
Height Weight Yield (fresh weight)
Treatment cm +(%) g - plant™ + (%) kg - plot™ + (%) kg - hm™
CK 13.27Cc 0.00 11.14Cc 0.00 3.57Dd 0.00 17 834
CF1 20.49ABa 54.40 47.69Aa 328.07 9.45Bb 164.71 47 252
CF2 22.35Aa 68.41 47.69Aa 328.06 10.63Aa 197.85 53 169
CFD1 20.99ABa 58.17 46.61Aa 318.43 9.53ABab 167.04 47 669
CFD2 21.93Aa 65.20 46.63Aa 318.54 9.72ABab 172.18 48 586
COF 20.79ABa 56.66 40.04ABa 259.45 9.08Bb 154.44 45 419
OF 17.68Bb 33.20 25.87Bb 132.22 6.23Cc 74.60 31168
1% , 5% (LSD ), Small and capital letters indicate the dif-

ference at 5% and 1% levels, respectively (Inspected by LSD), The same below.

R3 AFRBEERKEXINNEFEKRR. . BRRENTMW

Tab.3 Effects of different fertilization treatments on the accumulative amount of N, P and K in plant of Chinese cabbage
N P K
Treatment Aciumulative amount of N - Aciumulative amount of P - Aciumulative amount of K -
g - plot + (%) kg - hm g - plot + (%) kg - hm g - plot + (%) kg - hm
CK 7.05Cc 0.00 35.26 1.49Bb 0.00 7.42 5.99Ab 0.00 29.96
CF1 22.33ABab 216.71 111.66 5.77Aa 288.30 28.83 13.58Aab 126.74 67.92
CF2 27.40Aa 288.64 137.02 6.05Aa 307.57 30.26 17.07Aa 184.92 85.35
CFD1 29.58Aa 319.50 147.90 5.63Aa 279.01 28.14 13.96Aa 132.95 69.78
CFD2 30.12Aa 327.21 150.62 5.16Aa 247.67 25.82 17.34Aa 189.39 86.69
COF 19.97ABab 183.20 99.85 6.10Aa 310.49 30.48 18.33Aa 205.95 91.65
OF 12.74BChc 80.68 63.70 3.41ABb 129.53 17.04 13.44Aab 124.28 67.19
NP K) (g - 1= (g - yx N(P K) (%) Accumulative amount of N(P, K) in

plant (g - plot™)=dry matter yield of plant in one plot (g - plot™)xN(P, K) content in plant of corresponding plot(%).
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Tab. 4 Effects of different fertilization treatments on utilization ratio of N, P or K fertilizer applied in vegetable field

Treatment Utilization ratio of N fertilizer Utilization ratio of P fertilizer Utilization ratio of K fertilizer

% + (%) % + (%) % + (%)

CK — — — — — —
CF1 41.84ABab 0.00 67.98Aa 0.00 50.86Aa 0.00
CF2 55.74ABa 33.61 73.38Aa 7.96 75.49Aa 48.42
CFD1 62.16ABa 49.11 66.36Aa -2.38 51.99Aa 2.22
CFD2 63.90Aa 53.32 58.72ABa -13.61 75.61Aa 48.67
COF 34.99ABab -16.54 23.14BCb —65.96 81.71Aa 60.65
OF 14.53Bb —-65.99 5.33Ch -92.16 33.69Aa -33.76

N(P K) (%) 100> [ N(P K) - N(P K) Il N(P
K) Utilization ratio of N (P, K) fertilizer (%) 100> [accumulative amount of N (P, K) in vegetable planted in fertilized plot-accumulative

amount of N (P, K) in vegetable planted in non-fertilized plot]/amount of N(P, K) fertilizer applied in fertilized plot.
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Tab. 5 Effects of different fertilization treatments on the amount of nitrate-N and ammonia-N lost from vegetable
field during the session of planting
Amount of lost nitrate-N Amount of lost ammonia-N Total
Treatment - -
mg - plot™ Proportion (%)  mg - plot™ Proportion (%) mg - plot™ + (%) g-hm?
CK 57.11Dd 88.25 7.61Bc 11.75 64.71Cd —-60.45 323.56
CF1 131.59Aa 80.43 32.02Aa 19.57 163.61Aa 0.00 818.05
CF2 100.88ABb 88.70 12.85Bbc 11.30 113.73Bb -30.49 568.65
CFD1 98.49ABCh 87.22 14.43Bb 12.78 112.92Bb -30.98 564.62
CFD2 63.07CDcd 88.67 8.06Bc 11.33 71.13Ccd -56.53 355.65
COF 51.23Dd 84.85 9.15Bhbc 15.15 60.38Cd -63.10 301.90
OF 85.55BCDbc 89.86 9.65Bbc 10.14 95.20BChc -41.81 476.01
() (mg - 1= (L- x () (mg - L™ Amount of lost nitrate-N (or ammonia-N) (mg - plot )=
volume of runoff (L - plot*)xconcentration of nitrate-N (or ammonia-N) in runoff (mg - L™); ()
() Amount of lost nitrate-N (or ammonia-N) in above table is the accumulative amount of lost nitrate-N (or ammonia-N)
from vegetable field during the session of planting.
CFD2 ; OF CF2, CFD2 COF CFD1 CF2 ,
CFD1 CF2 CF1 , COF CF1 ,CF1
CFD2 (
) CF1 )
3 it
2.4.3 3.1
6 , : (CK) ,
61.16~131.36 mg - -
305.79~656.81 g - hm™ ,
CF1>CF2>CFD1>COF>CFD2>0F>CK 33.20%~68.41% 132.22%~
CF1 , 328.07%  74.60%~197.85% ,
35.85%~53.44%, ( )
235.49~351.02 g - hm™ , (
, CK OF
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Tab. 6 Effect of different fertilization treatments on 3.2
the amount of water-soluble-P lost from vegetable field '
during the session of planting
cK)y

Amount of lost water-soluble-P

Treatment mg - plot’l + (%) g- hm-2
CK 61.16 Bb -53.44 305.79
CF1 131.36 Aa 0.00 656.81
CF2 84.27 Bb -35.85 421.32

CFD1 83.74 Bb -36.25 418.70

CFD2 67.74 Bb —-48.44 338.69

COF 78.86 Bb -39.97 394.29

OF 67.53 Bb -48.59 337.65
(mg- L-

(mg - L™ Amount of lost water-soluble-P (mg - plot™)
=volume of runoff (L - plot™)xconcentration of water-soluble-P in
runoff (mg - L™);

Amount of lost water-soluble-P in above

table is the accumulative amount of lost water-soluble-P from vegetable
field during the session of planting.
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