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Soil nitrate accumulation and its environmental effects under various irrigation modes in protected field

FAN Qing—feng, ZHANG Yu-long", ZHANG Yu-ling, YU Na

(College of Land and Environmental Science, Shenyang Agricultural University, National Engineering Laboratory for Efficient Utilization of
Soil and Fertilizer Resources, Shenyang 110866, China )

Abstract: Field experiments, were conducted to investigate the effects of drip irrigation, subsurface irrigation, and furrow irrigation on the
accumulation of nitrate and soluble salts in the soil, on soil pH, and on nitrate content and water production efficiency in fruit in a protected
field. Nitrate and total salt mainly accumulated in the surface layer of the soil. There was significantly less nitrate and total salt in the upper—
most 0~20 cm of the soil after drip irrigation than after furrow or subsurface irrigation. The soil pH increased with increasing soil depth with
all three irrigation methods. The soil pH of the uppermost 0~30 c¢m of soil followed the order:drip irrigation > furrow irrigation > subsurface
irrigation. The nitrate content of the fruit under drip irrigation was significantly lower than that under furrow or subsurface irrigation. There
was no significant difference between furrow irrigation and subsurface irrigation in terms of nitrate content. Water production efficiency un—
der drip irrigation and subsurface irrigation was significantly higher than that under furrow irrigation. There was a significantly negative cor—
relation between soil nitrate content and pH, whereas there was a positive correlation between soil nitrate content and soluble salt content. In
conclusion, the accumulation of nitrate in protected fields is closely related to the content of soluble salt, soil pH, and the nitrate content of
fruit. Compared with furrow and subsurface irrigation, drip irrigation inhibits soil degradation.

Keywords: protected field soil; irrigation mode; nitrate accumulation; soil pH
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REME T A PP TR BEA BE I )7 2, 3 T3t
i 2 A 7 A S TR A TR A LR T+ E
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1.1 kA

TR0 7 P P A b R 2K 0 7 15 it VA Tk 3 5
AT, AE - R FR A 650~850 mm, 75 & f 4 850
mm ity W T RAFERZE 4 ARG, 8 A hajsh
W BERVEY N, dn Al 1402, B =FRFT T, A

PR 4 AR RIH T BRI 5004 50 em #1130 em.
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=1 i ELENERBEL TR

Table 1 Physical and chemical properties of experimental soil

HHUE/ 2R R &y Sy 2R s
gkg' P g-kg! mgekg! g-kg! mgekg! g-kg! mgekg!

22770 6.80 1.30 9691 1.86  103.10 17.60 164.00

1.2 EIeigit

RIGBEVIRE THHE B HE 3 b, 3 R 3L 9
A/NX, B )N X BEALHES , /MK 8] 60 em FEIEEL
HER T AR 17K A3 58 3B A o i 7 R P8 1 i
BT, EAS 20 mm, B H K FLIENE 30 em, B HAF
TR, K FLOL B SRR AR X 1 5 80 7 =X
SRHAPAZ 16 mm AME 20 mm FOELFLIBHERS s H
F 2R 30 em &b, 7 B S5 VEWA TR BN ; THVE
Dy 2L R HE K I 458 R E K . A A 3
10,20,30,40,50 cm JREH 5K I3t M1
FERIRIE Z A 30 em, HE/K F R R 490K 0% S35 4y
A 6 kPa il 30 kPa( REEE S [ iR ¥e i )2 138K
W S35 30 kPa B FEATHEAK , 3 433K 1 6 kPa Hif
HEARZE ) o T =AMy ey AN ] YT v
ARG TR 252 T , 35 Y Sk JRh
TR, FLBHE K FLAE R VR AR 2 R 1 7Kk
TS WORH AT T T RS E R K O T R
AR RE R 1.00.0.50 F10.33, H LR AT
() A AR KRR 2 7 e

AR5 K (em® - em™)=0.521 2[1+(6.382 4*
iﬁ%ﬂ(uﬁj} ( de ) )11,500 5]—0,0094

BAL HH T s ) BRI BR - 3K 7 % 10 A
Bk, M5 8:00 +JZE 20 em Tk I HEEGA
FIFE AT B - 3K (R, TS K &

SRORNRIEE J CA B AR AR ] . AR 4
A SR RS 2% 37.5 t-hm? VR R RAE, &
T A L oAl FH R — 4% 0.6 t-hm™ BRFREH 0.4 t-hm™,
JRZ 0.15 t-hm? VR IENE, RRAFEAET AR —FR 56
TR AL TR, B UGB IR R 0.15 t-hm™,
1.3 MEME KR FiE

TR, AR B 8:00 LI FHid 5% 1
Kook S, SRR R A K H
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A B R T Excel2007 1 SPSS17.0 31 {4F 3647
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2 HBRESMW
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VR P 2 A A R B ) T A Ak 2 AR
FIFFE 2, HER2WLEH, THEMER S &L
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BRI PR A S R BRI B R R R
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TEAL PR 22 73K 5% 5. 357K F510~20 em L JZ AR A0 #
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Table 2 Distribution of nitrate nitrogen in the soil profile under

different irrigation modes(g-kg™)

+ZE/em 3 THUE B
0~10 2.091Aa 0.973Ba 2.080Aa
10~20 0.580Ab 0.190Ch 0.405Bb
20~30 0.134Ac 0.085Bc 0.102ABc
30~40 0.084Ad 0.054Acd 0.043Ad
40~50 0.042Ae 0.024Ad 0.035Ad
50~60 0.041Ae 0.021Ad 0.035Ad

TE : RGN R R ) A AN ] 22 8 2 5 35 (P<0.05 ) 5
AT AR RS FREFRIR A R AL B ] — )28 ) 22 57 (. 25 (P<0.05) . R IAL.

Z AR A R T 5% 5.2 7K 520~30 em -+
JE VR HE R AL B S A i 25 8 5% K
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PE X 3R A UG S A RS E YR K R B
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H ARG 3 AT 85 o 2% 3 SRR TRV 5 2R Y
%2035 pH . 3 3 AIHI, 0~60 cm 1214
pH ERZASLTE L JAHE R 5.80~6.80; TN 6.10~
6.83; BHEN 5.76~6.84, —FhyEME Ty = Aab #1315 pH
PIFITHASACRREAR L, ¥ 023R)2 T80 pH {H AR,
BiE 1 2R 14 pH (EZ 8 7, %) 50~60 cm
+JZ2, 1358 pH AE 55 A ET Y 118 pH {5704
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Table 3 Soil pH in the soil profile under different irrigation modes

+ZE/em 3 THUE B
0~10 5.80Bd 6.10Ac 5.76Bd
10~20 6.16¢ 6.32Ab 6.05Bc
20~30 6.52ABb 6.65Aab 6.49BCh
30~40 6.62Aab 6.75Aa 6.73Aa
40~50 6.78Aa 6.81Aa 6.85Aa
50~60 6.80Aa 6.83Aa 6.84Aa
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Figure 1 Distribution of total salt content in the soil profile
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Figure 2 Effect of irrigation mode on nitrate content in tomato
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Table 4 Tomato yield and water production efficiency of different

irrigation modes

fbm HEARRBY SRR KA 78 KPR
b/ m’+hm™ m3-hm? kg-hm™ HK/kgem™
VA E 11 168.37 151533 752642  49.668 52
T 14 84.19 1 178.66 77 368.5  65.641 07
Bk 21 55.56 1 166.76 76 3257  65.319 59
3 itig
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