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Effects of Fertilization on NO;-N Accumulation in Greenhouse Soils
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Abstract: A field plot experiment was conducted in Wuwei City, Gansu Province to study the effects of different application rates and types of
fertilizer( chemical fertilizer, manure, and chemical fertilizer + manure ) on NO;-N accumulation and leaching in greenhouse soil profiles, and

on soil pH change. Obtained resulis showed that NO;—N accumulation and leaching in greenhouse soils were affected by the application rates

and types of fertilizer. Nitrate content in soil profile increased with N fertilizer application rates, especially in 0~20 cm soil layer. NO;-N ac—
cumulation in 40~150 cm soil layers of NPK, 1/2MNPK, and M treatments with the equal level of N application, were 267.33 kg-hm?, 211.94

kg-hm?, and 125.72 kg+hm™, respectively. It indicated that chemical fertilizer application could easily result to the leaching and accumu—
lation of NO;-N in deeper soil layers by contrast with the manure or fertilizer + manure application. Furthermore, no effect on vegetable yield

and significant decrease in NO;—N accumulation in greenhouse soils were obtained by halving fertilizer application amount in local farmers’

practice. It could be inferred that the high application of fertilizer in greenhouse soils in Wuwei City might lead to the lower utilized coeffi—
cient of fertilizer, high cost of production and the possible environmental pollution in some areas with shallow ground water. In addition, the

significantly negative correlation between NO;—N content and soil pH was observed. The substantial accumulation of NO;—N in soils might be

responsible for the decrease of pH.
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Table 1 Principal chemical properties of tested soil

TR/ 4N/ 4P/ £ K/ A% N/ AN/ B P/ B K/ AL/ FHES T At/
cm g kg g kg g-kg? mg-kg™ mg-kg™ mg-kg™ mg-kg™ mg-kg™ cmol(+) kg™
0~20 0.83 0.75 20.9 41 5.02 9.6 89 12.40 8.65 8.36
20~40 0.86 0.78 212 42 3.03 14.9 102 13.10 8.72 8.52
40~60 0.54 0.66 20.7 31 2.96 4.6 95 8.84 8.80 7.80
60~80 0.54 0.62 20.7 27 2.63 3.6 90 741 8.84 7.04
80~100 0.51 0.58 219 25 2.01 34 89 6.49 8.80 7.22
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x2 FTALBEEHERER ZBHFSSE(kg-hm?-a™)
Table 2 The amount of N, P, K from different fertilization treatments(kg*hm2+a™)

p L2 JR#E AR Ui PR ES 2 RIS
N P,0s K0
CK 0 0 0 0 0 0 0 0 0
NPK 1 640 2590 1320 700 0 0 900 781 659
MNPK 1 400 1 850 1260 1040 51 850 29 630 1 800 1555 1306
1/2MNPK 700 930 630 520 25 670 14 810 900 777 653
M 0 0 0 0 53 630 18 670 900 733 651

SRAE 100 g LA A BRMSIRICHE S, B F
VR IAE P [ SEI0 == 5 BR 4R, Ml RIS A S
&, Ha e m St = KT G S S i iR A7, T F
Wi 5E 13 pH H55,

2 mol 'L KCl 2 4R (B 1 Lk 5:1), L H sh
{0 IR AR & BT SRR OK L1 2.5
1) 2 1 3€ pH (B Mt 2 + 35K &Y 38 T)
e H A,

1.4 #iELE

TR mESE BRETE AR

A=Cx(DxHxS)x107
KA HE—TENHESREHRE kg-hm?;C HiX
TEMESAE R, mg-kg;D HELE HIERE kg
m>;H iz LR WEE ,m; S AR AW A,
100 mx100 m,

ABFEH A AR R ] Excel #1 SAS 8.0 k{4
L ST g s i VI

2 ERE5H51

2.1 AEHEAEAMIE X hE St + IR AH S RAR IR
2.1.1 RETEPHERBRENZN
HE 1A AT RIEH, £d#ES: 3 a i)l ,0~10

2000 AR
180}
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0 |
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Fo P N AEAEE (MNPK) i A 2 o & i
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120.85 kg +hm™, 1% 5. 35 15 T H A& Ab 3, 18 B Bt R
BRI, RE DIEHAARHE W ; BETTHL
AE Ak 3 (NPK ) 5 78 L TC LIS B jiti 4b 2 (1/2MNPK )
0~10cm TEHESARHELEELER BEREES
T A HLAE AL ZE (M), 156 BH 72 i 280 & AH [F] B, e
THLRNE LA VAN E 5 ERE L EF - EHESA
B, 5 0~10 cm +ZHMH,10~20 cm + 2K 403
WEAANBRHRE DB EMT 16.18% .29.46%
32.25%.34.07%.28.79%, ViEHPTA ALFRF) T IBEA
RBRA BB HRZEBFIASL , ARMMELE S5
BRI R E SR BREWAR,

AR FE VG L1 A HE SR 1 & it HE AL 3 0~10 em F1 10~
20cm T EHASRZHENE 1B, 5 1 A &3
N+ B SR ZRENREMER,5 A6 LI
DRAGEFAFERIB TRHABHRERRAZ., 51
AUyAE L ,5 Ay MNPK &b B 1/2MNPK 4b 38 M &b
FH 0~10 cm T EHAA S E S BIARFEE RGN,
B WE 4y 3R 51.08% .25.31%.29.32% ,NPK b3 3% B
ANHAE, T CK AL TRET 70.99%. ZILSRFIRER
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o 140t Bb
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Figure 1 Effect of fertilization treatments on NO;-N accumulation in 0~10 ¢m and 10~20 ¢m soil layer
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WEE L ERERE, HEPESRARIRESE,
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Gy R A TS ERS

HZ% 3 AT LIE H, MNPK 3K+ ERM SR R
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i) 4 B & % MNPK>NPK>1/2MNPK>M>CK , MNPK
A PR 3 = T 1/2MNPK 4b 3 (P<0.01) , 156 B Pl e

1353
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Figure 2 Effect of fertilization treatments on NO;-N

accumulation in soil profiles

REMHEINBESERLELZ P BERE BN, NPK
AbFE 12MNPK b EER B BB L EEFE R, HR
BEST M 43 (P<0.01), RULEMHR AR E
B, H IR 25 5 w5 U S AE TR B
2, NPK MNPK . 1/2MNPK .M £b3 40~150 cm + )27
AAMERE FHLE 0~150 cm HEFIHMSE SR
FRE M HL 143 B8 50.75% .41.04% .46.88% .46.31%,
Ut B B A HE B 25 ) 1 AR 28 R ) IR E s i
%, i & A VUL R RS S R T R
TR RS E R ) T R,
2.2 A[EHERB AL B X 1% HEBE SE 7= 2 Y R 0

MAE 3 0] LIEF], MNPK ZbBEA PG 204 1 7= &
5 112MNPK bR EZR, (HEER T NPK.M,
CK kb3, =8 K/NERFEHK YA 1/2MNPK ~MNPK >
M ~NPK>CK, 43512 86.52.84.52. 67.07.64.00.35.07
t-hm?2, 2008 4558, MNPK 43 5 1/2MNPK AbFE ) 2
PERAY RN 599.41.592.22 t-hm?, HEF LR ELR,

3 FEIMEELE 0~150 cm HHIE L EHHSARRER S LENES

Table 3 Nitrate accumulation from different fertilization treatments in 0~150 cm soil profile and the percentage of the total amount

. CK NPK MNPK 1/2MNPK M
i%fgl WSARRE/ B\ MSARHE B4l WMSARRE Ao mSARRE BSl WMASEARRE '
kg+hm™ % kg-hm™ % kg-hm™ % kg-hm™ % kg+hm™ %
0~10 1.97 19.60 92.36 17.20 182.58 29.89 118.61 25.67 80.98 28.77
10~20 1.15 11.48 88.91 16.56 102.80 16.83 67.46 14.60 47.73 16.95
20~40 1.39 13.82 82.69 15.40 73.37 12.01 58.55 12.67 21.57 7.66
40~60 1.00 10.00 64.67 12.05 70.41 11.53 59.58 12.89 28.35 10.07
60~80 0.93 9.26 44.06 8.21 57.03 9.34 51.36 11.11 26.55 9.43
80~100 0.54 5.33 46.19 8.61 43.52 7.12 40.07 8.67 25.56 9.08
100~120 0.85 8.46 52.52 9.78 42.04 6.88 33.01 7.14 27.36 9.72
120~150 221 22.05 65.42 12.19 39.06 6.39 33.46 7.24 2343 8.32
0~150 10.04 100 536.81 100 610.80 100 462.09 100 281.53 100
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7001 [ 2008 F B A
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Figure 3 Effect of fertilization treatments on vegetable yields

in the greenhouse

23 TIEMSEAES pH EHXAR

K428, L pHES HEMSASEENRE
ZE AR FR (y=-0.008 6x+8.963 8,r=0.913 0) , AW
FERE A DU A SEZER A2, 200 TAAE W Y R g
RALVE R4 KB NH, TALEAE(RE BER —
) WAA KR NH, K —if s NHig -3 i
WEZ R AR A R e, 6 T WU A A AL AR B A9 AT T
Fefboh NOs, R R HY, S8 pH TR, X
R TSRS B ANINE B pH TR
HERRZ—

3 it

MBS P AR BR R, A A
BRI BIR , DL EOFFEEh R B, iitisie it +
SRR RARYLE, FEEILE A, K=+
BAHSA RTHE WG BA TR HHSARH
B1E 0~10 cm L&A, REMHFZE LEPHERR
FRE 2 B B, (H 2% A AL B ) - S5 T 7 7
AR LR ERRE T B IR ,40~150 cm -2
HAER R & 0~150 cm T3] A ASEUS B

0 5‘0 IOIO 15I() 2(I)0
AR A E/mg kg
B4 HERSERSE5 pH ENXR

Figure 4 The relationship between NO;—-N concentration and pH
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RERHF R T R, A = AR s i, Rl S 3 H A A
B BN, o R T K VIR AT e o RN S
R KEBRM, WrTRESBOMEH M MR TR, K
B RE, HEPRRREA S E BN R,
e R SRR St BRSO B AR EREL , T & AN
AR o Bt B AR E Bt A e 0, [
I, BARYEAE Y135 0 TR BN 35 A & B
HaHE

4 it

(1) Beits St K3t A A MLAE AR AE , 9203 A
MARE L RE R AR, AR R
REBKR, HFEVWBARRAL, HE LERERN
Hm, AR RREA BT

(2)MARAE LR PAAER TERALR, B
A HLHE FIARE Xof A 25 27 - 38351 T B e RS BE I 2
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