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Nutrition Characteristics and Fertilization Indices of Nitrogen, Phosphor and Potassium
for Major Vegetables in Fujian
II. Vegetablé s Response to Fertilizations and Garden Soil s A vailable NPK Fertilization Indices
LI Juan', ZHANG M ing-qing!, YAO Bae-quan’, KONG Qing-ho', YAO Jiarzu®, ZHANG Yan*
(1 Soil and Fertilizer Institute, Fujian Academy of Agricultural Sciences, Fuzhou, Fujian 350013, China;
2. FuyianCropland Consiruction and Soil and Fertilizer Station, Fuzhou, Fujian 350003, China;
3. Soil and Fertilizer Station, Yongchun A griculiure Bureau in Fujian Province, Yongchun,
Fujian 362600, China; 4. Yongan Agro-technical Pop ularization Center in Fujian
Province, Yongan, Fujian 366000, China)
Abstract: Based on the results of field experiments on the vegetables” response to N, P and K, soil fertilization
indices of available N, P and K in vegetable gardens in Fujian were established Soil fertility of the croplands was
classified as high, medium and low grades according to the vegetable yield from 148 field experiments conducted in a
test area T he results showed that the average contribution rate of soil nutrients to the growth of vegetables was
(50. 912 8)%. It decreased significantly when the soil fertility declined A significant linear relationship existed
betw een the yield on the control and fertilized areas Leafy vegetables, melon, fruits, rootstock and onion-type
vegetables were used in this study Their yields increased significantly in response to the NPK fertilization The
effect of the NPK application increased significantly as the soil fertility declined The extent and net gain from N
fertilization w ere significantly greater than those from K, and those from K significantly greater than those from P.
The value/ cost ratios ( VCRs) of N fertilization for leafy and onion-type vegetables were significantly higher than
those of P or K. The VCRs of P for the rootstock vegetables, melon and fruits were significantly higher than those
of N and P. T he critical application levels of alkalihydrolyzable N, Olser-P and available K to achieve high yield for
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leafy vegetables were found to be 243 mg* kg™ !, 52 mg* kg ! and 150 mg* kg !, respectively And those for

other vegetables were 276 mg * kg™ !, 47 mg * kg™'! and 132 mg * kg !, respectively. These recommended
application levels were all significantly higher than for grains and oil crops The results provided a scientific basis for
soil evaluation and fertilization optimization for vegetable gardens in Fujian.

Key words: vegetables; fertilization; efficiency; alkalt hydrolyzable N; Olsen—P; available P; fertilization index
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Table 1 Balanced fertilization recommended for various vegetables
N- P,05- K,0 N- P,05- K»,0
(kg* hm- 2) (kg* hm- 2)
228~ 74- 215 190- 99- 186
225~ 72- 210 300- 120- 225
284- 114- 179 315~ 180- 225
258- 146- 270 315~ 180- 225
200~ 65— 140 330- 195- 450
135~ 70- 133 180- 90- 90
150- 60- 120 120- 45- 90
180- 60— 120
315- 141- 317 180- 90— 150
225~ 90- 225 150- 135— 75
255- 30- 360
12 (N 46%), (P20512%),
. (K20 60%)

30% ~ 50%,
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Table 2 Major physical and chemical properties of soils tested
Olser-P
(n) pH (g* kg 1) (mg* kg™ 1) (mg* kg™ 1) (mg* kg™ 1)
1 12 5 26%0. 46 24 56 7 145 5£37. 3 28 6122 4 95.4%39 9
2 10 5 13%0. 20 28 16 9 138 6t46 3 33 1%29 6 106.0£53 4
3 20 5 58%0. 50 36 616 7 137 1£35 7 26 1£20 2 50.8%41 8
4 59 5 21%0. 53 27 019 4 127 2£50 0 70 647 3 9.4%59 5
5 9 5 74%0. 46 22 16 3 123 618 2 759%54 9 103. 5%71 3
6 4 3 61%0. 80 158%2 5 155 0£26 9 592%31 4 125. 6183 6
7 19 5 06%0. 24 20 2+4 8 118 2+48 3 76 6147 8 84.91%36 8
8 15 5 447%0. 62 16 413 6 127 418 0 99 1£76 9 118. 1167 8
« »
2 BRESH L L 15 000
kg hm
21 59 ,
211 BEARIEHNFEGNSALNEESE 3885~ 57225kg* hm ° |
89 TAEE 20 80 s , e “« 7
30 000
" kg* hm > 30 000~ 15 000 kg * hm ™’

[3]

10
19

11 820~ 49 622 kg * hm™*
4 808~ 37 500 kg * hm "’
8640~ 37 425 kg * hm ’

35565 kg * hm ™’

kg * hm™?

20 9

10 275~

3 900~ 39 060

22 500 kg * hm™?

22 500~ 15000 kg * hm™’

15 000 kg * hm ’

( 3) 125
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Table 3 Rate of soil fertility s contribution to vegetable yields
() (kg hm ?) (%) () (kg* hm™?) (%) ( (kg* hm™?) (%)
1 24812 £ 0 63 4 8 170231688 533 3 13088 £ 1326 349
4 333641585 64 9 5 18567581 54 1 1 10275% 0 30 6
7 26086+ 11366 38 8 7 18144£169 230 6 82381452 17. 2
26 45145%12129 73 8 18 21003 £4051 435 15 817413794 195
4 34001 £3579 70 6 2 20040£3521 39 2 1 8640F 0 43 3
5 323706426 67 2 5 18540%3312 62 8 9 12123 %3280 56 0
212 2R ZEAFEER” 8 0 109
20 (37.7X13 % (13 04 HY% (18 7
80 « » o 7. 7%, 11
, (43. 8120 9)% (229=%
14. 1) % (35 824 3)%, 26
(4 (25.0 %
, 13. 6) % (16 7£10. 3) % (24 8 £13.6) %,
, « 7 2
, (46 6X62)% (9.1%X5 7% (15 6 E
13. 4) %
, ", N> K> P,
4 (X) (Y) 129 ;
6 , “ 7 (n
Table 4  Effect of balanced NPK fertilization on vegetable = 47) (29. ox
yield (X) as compared to control (Y) 8 6)% (8.9i4. 7)% (17.2i10 1)%’
F (n= 45)
12 Y= B5L6+ 137B2X 805 9" * (47122 % (17.7F46)%
10 Y= 17277 + 1 008X 18 7°* (223£45) %, (n=33)
. (49 4%17.H% (180X7.2)% (29 9%
20 Y= 4503+ L 400X 10 0 6 3)% ’ i,
59 Y= 34818 + 0 625X 46 8°*
o 1= Bae L ore o7 222 LK E N43  P.0s5
19 Y= 71726+ 1 1538X 38 77" K20 4. 0 20
15 Y = 11626 + 0 9868X 158 8" 15 30
, 7
22 , ,
221 ¥ERE 148
, 4
t s s 5 s N> P.0s5> K20,

P20s> N> K: O;
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Table 5 Vegetablé s yied increases in response to NPK fertilization
N- P,0s5- K,0
() (kg* hm=2) (kg* hm- 2)
(kg hme2) (%) (kg=hm2) (%)  (kg*hm-2) (%)
12 228- 74- 215 33%49%6958  15802" * 46 5 5335° " 157 8198 * 24 1
10 225- 72— 210 41072%£10558 14586" * 355 3857 9. 4 6735 * 16 4
20 284— 114- 179  65537%17820 331" " 50 6 10019 * 153 14210° * 21 7
59 258- 146- 270 5270416424 19245" * 36 5 6226" ¢ 11 8 7436" * 14 1
4 200~ 65- 140  42925*10051 18290 * 42 6 4765 " 111 7715 18 0
2 135- 70- 133 3737314773 3338* 89 4778 ¢ 128 4118 11 0
1 150- 60- 120 27570% 0 870" * 30 4 1650 6.0 2070" 75
1 180- 60- 120 31005% 0 15645™ * 50 5 6360" * 205 10275* * 331
9 315- 141- 317 4498114636  11488" * 255 9937 * 22 1 7961° * 17.7
1 225- 90- 225 20654% 0 13730" * 6d 5 7731 " 3714 13097 * 631 4
1 255- 30- 360 641107 0 25215 " 393 5985 " 913 16875 " 26 3
19 190- 99- 186 296337 13760 RN6T* * 3113 4165 ¢ 141 6692" * 221 6
1 300- 120- 225 264307 0 - - - - 6345 * 240
1 315- 180- 225 606157 0 71 a0 12041* * 199 - -
1 315- 180- 225 578007 O 11066 * 191 12900" * 223 - -
1 330- 195- 450 706207 0 33720 * 417 22470" * 318 30255 421 8
1 180- 90- 90 193957 0 225" 16 6 1905" 918 - -
2 120- 45- 90 165607 3012 4365" * 26l 4 420 215 1620* a8
1 180- 90- 150 502957 0 25590 * 5009 2490" 510 3090 a1
1 150- 135- 175 238657 0 10080" * 4212 3120 ¢ 1311 5970° * 2510
o EQ (P<0OOL),/*0 (P< 0105)
6
Table 6 Vegetable. s yield increase in response to NPK fertilization on soils of different fertility grades
(%) (%) (%)
() (kg#ghm?) N p g () (ke#hm™?) N p g (kg# hm™ %) N P K
1 39138 314 148 329 8 37522 386 147 212 3 31961 698 183 277
4 51409 349 14 85 5 34293 3710 148 212 1 33615 313 2008 399
7 78967 385 84 230 7 67161 6009 132 148 6 47976 5008 3006 289
26 61178 195 83 82 18 48267 463 188 2000 13 41898 7005 108 220
4 51158 1m4 715 96 2 48150 4312 263 298 1 19950 3900 1312 343
5 48192 323 128 210 5 25458 2319 145 247 9 21642 348 140 2404
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Table 7 Economic returns of NPK fertilization on various vegetables
(kg) ()
N P05 K»0 N P K N P K

109 73117 272 6647 2510 45 87 2511 312257 17239 103347 4704 144967 7312 33107 1216 2567 1000 21197 126

11 65157 3114 118 67 7005 43147 168 240777 11113 189407 4839 177647 6654 2427 1112 34 67 211 2

15137 6 3

26 43107 3114 5447386 3747 2112 213327 22652 173107 16527 215057 25193 1907 1416 2187 141 17177 1 6

2 1044775310 25147 313 50017 4117 527967 32810 78537 1177 131407 6321 7217 3710

143719 3667 3113

213 1
2311 KRB F A AR Bl & A A i 2B 2312 EAMA Olsen P Ao ik 2 47 F 548 47
96 ,
, Olser H
P " , 3,
R 01 90 / 0,
R 5% 090~ 0175 / 0,
, o 75 / 0
Olsen-P
; 8 )
[12]
20 80 , 5
Olsen-P
t s 1 , Olsen-P s , ,
, Olser P s
[11]
) s
8 Olsen-P
Table 8 Fertilization indices of alkali hydrolyzable N, Olser-P and available K in garden soil
(X) (Y) (met ke )
> 0090 ) 090~ a75 ) < 0075 )
Y= - 55052+ 0126401In(X), F= 522"* ,n= 92 > 243 243~ 138 < 138
Olser P Y= 0 9529- 0 3379@0 9646X, F= 99 1" * , n= 96 > 52 52~ 14 < 14
Y= 0 9893- 0 4037@0 9900%, F= 60l 8" *, n= 96 > 150 150~ 52 < 52
Y= - 002904+ 012118In(X), F=9A1"", n= 31 > 276 276~ 136 < 136
Olsern P Y= 0l 9772- 0 3646 @01 9673, F= 3711 7" ", n= 35 > 47 47~ 14 < 14
Y= 11 0234- 0l 7778 @01 9861%, F= 58 4" *, n= 35 > 132 132~ 75 <75
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Fig 1  Effect of soil s available N, P and K on leafy vegetable yied
[ *0
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