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Dynamic variation of nitrogen in soil under reclaimed water drip irrigation
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Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China;
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Abstract; The dynamic variation of nitrogen in soil under reclaimed water drip irrigation was studied through field
experiments and compared with that under groundwater drip irrigation. The results show that the NH;-N content in
the surface layer increased sharply in the initial period after the reclaimed water drip irrigation, compared with the
groundwater drip irrigation, then decreased significantly on the fifth day, and finally decreased to the level before
irrigation on the ninth day. The NH}-N content was uniform in all soil layers, showing no tendency of downward
leaching. The NO;-N content in all soil layers under reclaimed water drip irrigation was higher than that under
groundwater drip irrigation. The NO;-N content in soils under different treatments showed almost the same trend in
soil profiles; it increased with the soil depth, indicating an obvious tendency of downward leaching. However, at a
depth of 100 to 150 cm, the NO;-N content began to decrease. The reclaimed water drip irrigation was applied to
cucumber planting. It was found that the NO3-N content at depths of 0 to 50 cm, 50 to 100 cm, 100 to 150 cm, and
150 to 200 cm at the end of the growth season increased by 38. 20% , 44. 67% , 34. 94% , and 30. 88% ,

respectively, compared to that in the early stage of the growth season.
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1 #MRE5HE

1.1 RSN

F5E XA v R 2 B o SR 27 5 B IR 9 9T TR 55 Bt i /K A6 I B8 O B A ARG rpc SR [ 57 1
“FA K AL AR R X O T TS e s i 25 A R VB IX 7 M AR I b 2 1 HE T 2P X R Ll X JE b A Z
A, P2 5r ] &K EH 6, BRI, B ER, & F/DWE D%, AR H B HGE
1925. 8 h; ZAEV- S0 15. 3°C , B e A iR —14. 9 °C B e i Sl 41 °C . BAE R TEU4E T 10 C AR
H4936. 5 C ; BAETCFE W 246 d; 24 VPR /K & 855 mm, PR EEAERR ALK, (5 A1 HZE 10 H 20 H)
R TR 2t 7 AR R Y 58% ~62% , H BE K iRt A B A BR, 25 5 vh R th M 3% . DR 5% XG0 4 48 oy ¥
FRHE At LR 1.56 ~1.71 g/em® ZJH]

1.2 KEHE

RIGTE 2011 4F 8 A K Z2(9 H 20 HE 12 H 10 H) G 1 MK EBIEAT, B H 85 R 2
Y&, Z2J8 55 60 cm , FHZEHLOENEE 140 em , 2855 15 em, 28 AP 2 47, BRIE 40 em, 76 25 JIVRRRE AT, it B R — 4%
A M 300 kg/hm? , IRBGE 3 ALK AL B, 43 5IARIC R T1 (AR AAE K ) (T2 (FAE KR T /K IR &
THEE , FL R AR K 7 R K Y 50% |, BIVEIE R /K B KR R K22 B 1 0 1 R BITEC R ) A C (il T oK
WEWE) . BT E 3 A EE/NX, BN 4 mxd m, 43355 3 528 WEWE SR T R 0 O AT
FEAME P 1 ASE KA (258 240 L) BEK KA HCEFE B0 T 29 1. 2 m 15 A B, 5 U THE 7RI 442 B8 L 910 7
A KRR K AT BRI E KA R, A2 ORI | SRTNERTT TSk R EE N 20 om (S5 RRIEEAHSE) | T3k i
2.7 L/h, BVRERR B TR A 1 AN S ik B AbBEAYEE 2 MBI Y, 7234 Sk T 20 em VR AL %242
1 AL BT AR A0t 288 1L 8% S 10 4y ok R o) 2 o S TR TR, 2 G R R B9 HE K AR T
=25 kPal A THEWE , BRI K B0 5 mm, AR FWINIEK 7 9k, A2 RA & W IEFERT 84 mm,

BEAR AR A 3 15 /K 2ot 43t g Ab BRE AR A B S A5 B0 H A PR K R DR A B R 2 A
KRG EAER R FKRSG 3 M, RF A TG K AL IS 2898 15 A48 THE AR, 485 3
SPK K IR RIR EAL B, BRI B TR . S, 15 K@K REH 51 BL B 2 A 0+ 1
2, T SR W B R PR R AR R RS R VR TS B0 H b S B K R SRR R SR,
Ak AR I, GBI A K, TR, bRk AETETS K A KRR LR 1, &1 TR
TR 22 H HEB R RGN AR T K A BEACR — M, B AR K TP AT A 3 48 A L BRI o ik T I A
PRAA
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Table 1 Irrigation water quality and its comparison with national irrigation standards

WS A p(COD¢,)/ p(NH;-N)/  phfEE/ p(S8S)/ 1R/ ot p(BODs)/  p(DO)/  p(TN)/ p(TP)/
(mg - L") (mg- L") NTU (mg- L") C (mg - L") (mg-L") (mg-L"') (mg-L")
K 3.21~5.83 0.08~0.17 0.4~2.0 2-~10 10~20 7~8 1.2~2.33 0.2 ~1.4 0.99~2.03 0.08 ~0.22
ERCCY 450 ~730 73~108 20~113 60~190 14~38 6~9 179~271 2.9~5.7 53~79  4.9-~10.4
FLEK 68 ~112 14 ~29 21 ~98 30 ~60 14~38 6~9 28 ~47 2.0~4.8 17 ~37 4.1~9.3
S A Ak 1) 100 60 6~9 40 =0.5 <30 <30

1.3 WEMBRAZE

R EREE TV ER BTN (10 A7 BB 1 AEEKFEI AT, BREB S 2 TN 3 &K
TEWE , TFAL T 3 TR S5 2R KA IE R 0 TRERT (0 d) IS 26 2 K 55 5 K 85 9 RELL, BURERE N
0 ~10cm,10 ~20 cm,20 ~40 cm,40 ~60 cm,60 ~90 ¢cm,90 ~ 100 em, KIS, BEGH 3 K 454 KA 5 K
SRR 1.2 mm,3. 4 mm Fl 1.0 mm, HIELX 305, NO;-N 9B R A 1 mol/L KC1 iR -3 8 73 B
A5, NH;-N 1 R 2% K, SO, 2 3-sh o Bl s

2 RS M

2.1 BHE/KiHEERLES NH,-N BEIETH

L1 R AR 8 0 NHC-N R HOAE | AR R 0 325 . AL 1 T AR, e
NH;-N J5 fik e F AL 6 W I 122 M MR S8 . eSS4 2 K T1 B0 T2 Ab B F 43 rfn NH;-N it
KO HE R 22 P () NH-N R LG — BN TR AT . A3 ] e B 3, R 5 2 K, T A3 T
ARl 4 J2 - e i NH;-N B A #] C AbBRAY 1.2 ~3.7 %, #EE 5 K, LAY NH;-N & P LR %
G AEHER 505 O K, 46 A B F R[] -H 2 48P NH-N [Tt LA 80 T AU K 0 KOF, ELAE 4% 2 P 4 A
$— VAT T K T T IR AR 3K T A2 T A SRR 5 5 W B T - S 0 1, AT 5 R 7 7K o
FOFEARBEAR /N TR KR NH-N Bt LR, 7 DA /I 390 3 T PP NHL-N 9 55 it 125
OB B/, F AL B0 B NH-N VR, 3 T F KA 4 eh NHL-N g (OB 2 00 S, 7T RS2 33
Bk RIS T bR I AL R NH-N T Pt %, LA 36 B MK I 58 11 4963 B 7 400
NH;-N A1 P 50245 3R 2 AL 8 T A0 e, A 3 UL FT R 35 T NH-N 9 Tt 3
F A NHL-N i E

WE0d e L #G2d ————— #J55d ——e— )G 9d
o (NH;-N)/(mg-kg™) o(NH;-N)/(mg-kg™) o (NH;-N)/(mg-kg™)
0 1 2 3 0 1 2 3 0 1 2
/ o .0 __O

H/cm
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H/em

(a) T4 2 (b) T2 4bFH (c) C b7t
Bl1 FE4ET T8 NH]-N RELLHERERHETN
Fig. 1 NH;-N content variation with depth in soils under different treatments
2.2 BAEKEERLTIEFR NO-NHIIEETN
K2 S AR AR BT 3 NOS-N i FE7E AN [RIE K I )R A3t . AIET 2 al LA Y A R b 2
Herb NOS-N i LU i i) 1 A9 28 AR 35— B0, MSRJZ BIIRJZ NOS-N F it LL g i i, )R 5 2 K RJZ
NOZ-NJFE Fe 3 i 0] d2 4% A 31 27 Ja) b A, & BRE ) & 2 K T1 A B3R R 4 M NOS-N Joi i [E ik 3
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Fig. 2 NO;-N content variation with depth in soils under different treatments
63. 0 mg/kg, MRINFIH C AbBRAY 2.7 £%, 1M T2 £ 3EHNOS-N -]
LRGP C ALRRES 10% ~20% , HERS S Ktseh_ soop = TUEERREE
NO;3-N Fif LI IR AR, 5 9 RFE R REKHTIKF-. %Z 400¢
BILS55R2E11,0 ~ 100 em + 481 NOS-N FrhtHLBiR £ 300f
BEEWIRR , RLUL, DEPE ML KRR T1 AR B RIS R T 200)
R KHEBRRY C AbBE, XTH 0 ~200 em BE +2RY NOS-N BT € 1007
I PR BV A R0 E 7K A 4 R RE K 45 R 0 19 228 Ak 0 s g g s
L, 50 em AT | IR, G5 3, ST, 1 < 2 I d
H NO;-N Jud b B IR B 3 n 522 B Th s s O 2, | Hiem
100 em PAF + 29 H) NOS-N i He B Wi Ak, A [m) b B Y B3 RERELESNO-NREL

HARRIAR, CAHTFRE)Z L4 NO;-N 5k L A Fig. 3 NO;-N content in different soil layers
REAR, HoAth 2 A K =R AR AN K, 1 T1 AR, #I

H K ZERBEKEEHE 0 ~50 em, 50 ~ 100 em, 100 ~ 150 em F1 150 ~200 em +3EHHY NOS-N Fif L, L HAE K
ZEH) 43 BTN 38. 20% ,44. 67% ,34. 94% F130. 88% .,

3 %

AP, B A KT IS - G NHG-N S b T R K A R R 2 g NH-N R
T HRURIBE I (HAERE S S 5 R RRR, 55 9 R E /AR, A L2557, JCUA i ik vk i)k
B FEARHE T A 3 NOS-N i H g s Tt R A B (H 45 hb B+ 398 NOS-N B He i ) i As fk i —
2, BN R 2 2K 2 L8 NOS-N B F g i 3 im, Ui B NOS-N A B & a] R ke i a#, (H7E 100 ~
150 emIRFEEAL ,NOS-N i TP AR FRAG . SR A FEAE KR E Pk ¥, 2 K AR A5 IR MEVK IS 0 ~200 em - 4rp
NO;-N Jit e AR K ) S 100, U6 B PR 2B KT HE 2518 T NOS-N 7E R — e s 5. MK s
Yk B RIS 3 247 — 2 BEAYT5 Ye Witk e HE AL R OK R 40, I R HERR BT R A9 A K R B R e A
R O (IR R R s AR T R TR G s — A B SR R T
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