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Seasonal Changes of Nitrate Leaching in Greenhouse Vegetable Field in Yellow River Irrigation Region of
Ningxia, China
ZHANG Xue—jun', REN Fa—chun?, ZHAO Ying', LUO Jian-hang', CHEN Xiao—qun'
(1.Institute of Agricultural Resources and Environment, Ningxia Academy of Agriculture and Forestry Sciences, Yinchuan 750002, China;
2.Yanghe Service Center for Agricultural Technologies in Yongning County of Yinchuan, Yongning 750199, China )
Abstract : Extensive use of nitrogen fertilizers has caused nitrate leaching in greenhouse vegetable fields. A field experiment was carried out
to investigate the seasonal changes of nitrate leaching and the effects of environmental factors and fertilization practices in a greenhouse
tomato and cucumber rotation system in the Yellow River Irrigation Region of Ningxia. Nitrate leaching showed obvious seasonal changes.
The leaching peak occurred during summer fallow period in July. Nitrate leaching losses were significantly higher in cucumber (autumn-
winter season ) than in tomato season(winter—spring season ). The nitrate leaching for the whole year was about 185.7 kg+hm™ in the con—
ventional fertilization, while the amount of nitrate leaching decreased by 10.6% and 8.3% in optimal fertilization and optimal fertilization
plus regulating soil C/N ratios, respectively. Losses of nitrate leaching were significantly negatively correlated with shallow groundwater
depth, but significantly positively with soil moisture and soil temperature. These findings would be useful for reducing nitrate leaching from
greenhouse vegetable systems.
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Figure 4 Relationship between leached nitrate and groundwater level in different treatments

26.0 R
| !
& /
2 220 };Ea- ?.-g,.:, .r'\-h 4;., -
= e . " s?_
£ | = L o Sl M~
£ 180F ﬁ"x. -ﬂwﬁ-@ym{;ﬁ\ i x %:. )
s i -'E-F:-ﬂ""-"'{_' [ h ""\..a-c.r._ﬁ?'ﬁ
%‘ :'\:1- = i Tal .E;;
D 1404 A1 ] 1)
e ?; ra N CF
o e o OC
® 1001 .
?—I [ !
6.0('\] - ; 5 = - - + "_‘ ...... 5 ........ g ....... g .......; ........ ;’. ....... ; ........oao. ........ [J\
S 7T ¢ % 7T 9 7T T T g ¢ T 9
N — — o [aa) < = 'a) e} O g - 0 D DN (=) —
— o o (=] (=] o o [« (e o [« (=) o (=] (=) — —
H HH Date

B S5 EmM-ENEEFHNTTEERN

Figure 5 Soil temperature in tomato—cucumber system



SR 4 5 DM A SR R A T 1R T 1969

T HER T R IEARDG, g RECH 0.855 6 F10.867 5,
435055 8 K (P<0.05 ) Al i 2 K- (P<0.01) , i
] - R R A AU R Z . A B BE R
I RS A A AU R B F R —
2.3.3 3Ky

M T ATLVE Y, ARG 2 d FFIRTEie 2 30
cm 52 60 em BRI 5K S BCERZ W T, B+
EK Ay BT AR , 3F EL 30 em &b5K 1Ay gy
KT 60 em bk TTTHR AL B2V - IE K M
B K BRI SG, Hh 8 31 HE9 ] 4
H 5K IR /N, g2 i e H A J2 T KA 4
B FEKAY T B, 30 em ALK 1R B
A ORI s A PR 2N . BT RS A A B B RO A
FH,0C 4038 30 em 3R TK 7328508 o Ath A AT 6k
/N B

MIE 8 1] F Hi, CK.CF OF ,OC &b 31§ 45 Atk 2k
5 30 em MRS I B A TR G, DRE R

[ cr

¥=0.000 1%

: R=0.855 6 *
M() F,
%

NO;-N leached/kg-hm™

et
16 18 20 22 24
+ 5V Soil temperature/C

B4y 51 0.862 9.0.957 8.0.923 5.0.917 2, HjikF|
TR E K (P<0.01) 55 60 em HEIRGK 1 F 5
TR DG, PerE 25005k 0.891 3.0.831 8.0.869 2,
0.885 6, 43k 3| T B /K- (P<0.01) , ] 3K
o3 IS AR Z . KB TR (NO;-N
() 4 A B MR R A AR A I S i B 2 AR S ke, 08
IKATBIRZ B I NOs =N IR 45 2 & A= 7 Jiti AR 3
KZJE™,

3 itig
Bt SR R KO 2 Rt 20 e, 1l S
A BB E AR LS B0, T EH 5|

DX Bt FH AR S R PR R B . 7ERK A i
REZ ABEFWRED B E M BUE 7—8 H Z K
A, BN (B AR 28 = T &S (X F
7)o X FE TR R IR AR AT BN Z K i
BOR, WEBLE R A RS ZIMK R EEOLRZ —,

2007

ocC *

£ 160 *
1
ﬂ < y=0.001 3625
X R=0.867 5
K< —().
® g y
B L .
K?E = 80
40 . , .
a— »
L e P — S

+ 58V Soil temperature/C

B 6 CF.0C SEBMERMLES TIERENMEXN

Figure 6 Relationship between leached nitrate and soil temperature in CF and OC treatments

25¢

30 em 5K I3 [EHL
30 cm tension meter readings/cm
wn O
T
ut
p—
-\.ﬂﬂ"_-.-.::

05-10
06-13

6
09-06
09
10

............ CK CF

25

E
43
o
3
g f i !
= o5 15H%N |
x E Py s L
R % 1= !!Ii
[ L R
e
= ] |' s
E 2 10 1"'"*~| "7 = |rlI
sz bR TR
8 = e -
E 5 [
< 4
e !
0......:......a.......:......:......a.......:......:......J......J.......: ............ 4
[=] \O o < ~ on (=) ~ o (=] O [ag] (=)
YT YT YT T T2 9997
[sa) =< < wy 'a) o O >~ e} e} D (o)) =]
[« (=) o (=) (=) (=] (=) o o (=) o (=) —
H #H Date
OF 0C

B 7 BEM-EREEFH KSR

Figure 7 Soil moisture in tomato—cucumber system



1970 ISRl & 33 55 10 3
40, . K 300p - CF
C‘IE 35; . 30 em R’=0.993 9 250 30 cm R*=0.947 6
& T Y . 60 cm R?=0.8913 R 60 cm R*=0.8318
2 & 25§ ., -].JJHEJ 0 200 \,\
= 5 ., =
€ g |
=%, N EE AN
& g 20f R - = g
B S S wu £ ™,
R E ] & % 100p x
S 10 * . s | \_\
& & Z 50 A
| 3
5 %H o PU— S ‘}.‘- ------- 4
O TR T — Fa— o g 10 5 14 16 18
5K 77313281 Tension meter readings 5K 77313281 Tension meter readings
200 200 1
4 of 180F & oc
RPN 30 em R*=0.851 4 T 30 em R?=0.996 7
= I =
jﬂé 3 fg = 120
i (5]
X <= L = -
K g 100] ® g 100
“z w L sof
g7 sol E 7T 60
I i Y
z 7 2 40
N . A0 S . I r——— —
8 10 18 8 10 12 14 16
5K J11T 81 Tension meter readings 5 J111E4 Tension meter readings
# 30cm & 60 cm

8 BHAEHESEMRES TFKSHEXME

Figure 8 Relationship between leached nitrate and soil moisture in each treatment
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