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Long-term Effect of Location Fertilization on Fertilizer Utilization
Efficiency of Protected Tomato in Fluvor Aquic Soil in the
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Abstract: Nine different kinds of fertilization methods in fluvor aquic soil were carried out to re-
search the N/P/K’ s utility in the right season and the following seasons by protected tomato in
the east of Henan province for 8 years. T he results showed that at the same nitrogen concentra-
tion, the utility of the fertilizer with manure was the highest, the N/P/K’ s utility were 60.0%,
29.8 % and 50. 3%, respectively. The fertilizer utilization efficiency (FUE) of different treatments
ordered: MNPK (fertilizers with manure )>> NPK (nitrogen, phosphate and potash fertilizes to-
gether) > NP (nitrogen and phosphate fertilizes, without potash fertilizer >>1.5M NPK (high rate
of fertilizers with manure™ NK (nitrogen and potash fertilizes, without phosphate fertilizer> N
(nitrogen fertilizer alone).In nutrient unbalanced fertilization treatments (N, NK, PK), the FUE
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were the lowest. The PFUE was less than that NFUE in the right season, and there were accumu-
lation effects during the 8 years. The PFUE of different treatments ordered M NPK> NPK> NP>
1.5SMNPK> PK ( phosphate and potash fertilizes, without nitrogen fertilizer). The KFUE ordered
MNPK> 1. 5SMN PK>NPK>NK> PK.With the increase of the amount of manure and fertilizer
applied, the FUE decreased. The NFUE, PFUE and KFUE in 1. SMNPK treatment were 1.5, 1.6
and 1.2 times of that in MNPK treatment, but the amount of fertilizer were only 67 % of that in

the treatment of 1.SM NPK.

Key words: Protected tomato(Green house tomato); Long-term fertilization experiment; Fertiliz-

er utilization efficiency; Fluvor aquic soil
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3 3 )
18m” B3mX 6m).
8 1.
1.2 X et B
. N 45%; ,
P20s 12.5%, ; ,
K20 50%. .

14.5%., N 0.32%. P05 0. 25%, K20 0. 15%.



R AR A

1 ; CK, N, NP
N P, 0s K, 0
(kg hm?)  (kg/hm?  (kg/hm?)  (kg/ hm?)
CK 0 0 0 1840 2
N 480 0 0 31260
NP 480 240 0 48550 2.1 KEapestf el 2R 2RE AR 249
NK 480 0 480 42320 % vl
PK 0 240 480 23890 ) X 6
NPK 480 240 480 68760
MNPK 480 240 480 82370 s M NPK, NPK , 8
1. SMNPK 720 360 720 67630 60.0% 54.8%; NP 1.5MNPK
2 —6 . 41.8%  40.8%, .
)— © — 1 ), 7—8 4 . 18. 6%,
5 ., 3 17.5%,22.7%  15.2%.
10 . 2 . 7 , 2000 — , 21.3 %, MN PK 1/3;
2006 40% 1000 NK . 29.1%. N NK
1.3 it Erik . 76.0% 46.4%.
[ 13 s , 3 , s ,
N. P, K , (MNPK) (NPK ),
N, P, K . . , ,
N, P, K (kg/hm’)= .
(kg/hm*)X N, P, K %) 3 . . MNPK
= N, P, K . N, NK
(kg/hm’)— N, ; NP, NPK, 1. 5SMNPK
P, K (kg/hm?)] X 100%/ N, P, K . NP 43.2%
(kg/hm*) 51.6%, 31.9%; NPK 1
= 50.7% 4 65.4%, 8 47.0%.
N.P, K (kg/hm*)— e
N, P, K (kg/hm?)] )
X 100%/ N, P, K . ) 8
(kg/hm’) . MNPK> NPK> 1.5
CK, PK MNPK>NP>NK>N.
; CK. N, NK ,
2 %
1999 2000 2001 2002 2003 2004 2005 2006 ey
N 39.8 45.1 32.3 16. 8 5.9 10. 5 12. 1 7.8 21.3 76.0
NP 43.2 48.3 55.7 50.8 40.2 35.2 28.5 32.2 41.8 22.7
NK 48.5 40.7 42.1 30.3 20. 4 9.8 18.5 22.8 20.1 46. 4
NPK 50. 7 60. 9 70. 2 65.2 50. 2 53.1 45.3 42.8 54. 8 17.5
M NPK 46.2 60. 2 58.1 72.7 68. 4 75.3 52.5 47.2 60.0 18.6
1. 5M NPK 37.3 46. 5 37.8 53.7 36. 6 40. 5 38. 4 35.6 40. 8 15.2
CV 10. 3 16. 6 29.1 43.8 59. 4 67. 4 48.1 45.17
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3 (%)
)
1 2 3 4 5 6 7 8
N 39.8 42. 4 39.3 31.4 18.3 11.0 9.5 10. 1
NP 43.2 45.7 49.0 51.6 48.9 42.0 34.6 31.9
NK 48.5 44. 6 43. 8 37.7 30.9 20. 1 16.2 17.0
NPK 50.7 55.8 60. 6 65.4 61.8 56. 1 49. 5 47.0
M NPK 46. 2 53.2 54. 8 63.6 66. 4 72. 1 65.4 58.3
1. SM NPK 37.3 41.9 40. 5 46.0 42.7 43. 6 38.5 38.1
2.2 Kipeie stEk ey EH R 4R AR £ 74.0%,
ot ,
4 ’ 8 . [lﬂ o b
, 1.5 MNPK 18.4%, MNPK
31.1%~70.9%, 5 11.4
20.9% ~74.0 %, MNPK e
. 29.8%, NPK . 25.1%, 5 .
2 . 26. 1%7 3 ~5 b
33.2%. NP 1.5 MNPK M NPK 1 15. 6%, 4,5
19. 7%, 18. 4%, 20. 9%, 34.5%, 8 28.8%.
59.2%. NP M NPK, NPK , .
b . [ﬂ ©°
. 8
.PK 5.2%, M NPK> NPK>NP>1.5 MNPK>PK.
4 %)
CV
1999 2000 2001 2002 2003 2004 2005 2006
NP 14.5 16. 3 20. 1 15.8 23.6 20.5 26.7 20.5 19.7 20.9
PK 2.5 1.8 5.6 4.3 -2.17 10. 5 1.2 10. 2 5.2 74.0
NPK 17.9 23.8 28. 1 40.9 17. 4 17.2 23.7 32.2 25.1 33.2
M NPK 15.6 32.2 40.7 30. 8 23.8 36. 4 26.5 29.8 26. 1
1.5M NPK 10.2 35.4 21.6 28.7 6.8 26.2 10.2 8.5 18. 4 59.2
CV 50.0 61.6 54.7 58.9 66. 2 31. 1 70.9 52.0
5 (%)
)
1 2 3 4 5 6 7 8
NP 14.5 15. 4 16.9 17. 4 19.9 19.9 23.6 22.5
PK 2.5 2.2 3.3 3.9 3.3 4.9 3.9 7.3
NPK 17.9 20. 8 23.3 30.9 28.8 25.1 19. 4 24. 4
M NPK 15.6 23.9 29.5 34.5 34.5 28.9 30.7 28.8
1. 5M NPK 10.2 22.8 22.4 28.5 19.0 20.5 14. 4 14.9
2.3 Kipepe seried EA R 4R AR £ , PK .
P20 3. 0%, .
6 . . . o MN7
37.4% ~295.3%, PK , 1. SMNPK .
35.7% ~104.5%. MNPK : MNPK> 1. 5MNPK
28.7% ~95.0%, 50. 3%, > NPK>N K> PK.
. PK, NK NPK 7 , .
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NK, PK, NPK 3

o

29.8% 25.1%.

.NK, NPK
2, 16
. PK \ 1 (2161
15.6% 8 3.6%. MNPK 1.5MNPK
6 %
CV
1999 2000 2001 2002 2003 2004 2005 2006
NK 21.2 29.3 30.5 -3.8 12. 4 17. 1 18.6 12.7 17.2 64. 1
PK 15.6 12.2 7.8 5.1 -5.3 2.1 1.7 -10.5 3.0 295.3
NPK 48.2 38.1 78. 6 15. 4 45.7 30. 1 34.3 20. 8 38.9 50.3
M NPK 30.2 37.9 28.7 38.8 50. 8 41.1 95.0 79.7 50.3 48. 1
1. 5SM NPK 27.5 36.6 27. 4 43.6 35.8 38.5 75.17 52.6 42.2 37. 4
CV 43. 1 35.7 75.7 104. 5 58.8 41.6 86.9 92.7
7 %)
C )
1 2 3 4 5 6 7 8
NK 21.2 25.2 26. 8 18.6 13.0 85 16.0 16. 1
PK 15.6 13.9 11.8 8.3 2.5 -0.7 -1.9 -3.6
NPK 48.2 43.5 54.9 44. 0 46. 5 30. 4 36.7 28.4
M NPK 30.2 34.0 32.2 35.1 39.4 43. 6 62.3 71.9
1. 5M NPK 27.5 32.1 30.5 35.8 35.6 30.3 50.0 55.6
3 [8]
’
[ . N, P, K 35% ~50%:; i .
10. 1%, 4.5%, 17.3%. 17. 3%,
2 . , .
[1] ~
. , 1~2 \
30% ~41%. L8] 5 , , ,
NPK . , .
55.8 %, 2.1% , . . .
\ , MNPK, NPK . MNPK
60.0% 54.8%, 50. 3%,
1
. N, NK -
21.3% 29.1%, NPK MNPK . ,
50%, ) , . .
b .
’ 3 °
15% ~25%. N, P, K .
1 9
15% ~20%", ) 15% ~25%; ,
’ 0 D) ~ ~ ~ .
. MNPK, NPK .8 . \
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c FFRT BOR R ARICR ST A B R F IR . R KRR N E] 02 (RBA B
FHAe cOH (AR R )8y ZA fete gk P, B BORFE KRG A K 3% F1R 02 A= OH
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