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Table 1 Variation of ammonium content with time and depth in the shallow vadose zone

MBE (d) 0~01m  0.1~02m  02~03m  03~05m  05~07m  07~1lm L1~15m 1.5~2.0m
0 2.2 3.1 2.8 42 45 33 25 36
10 12.3 133 12.6 10.6 11.2 18.5 78 3.3

e 0 RIRE 1 MBI A RFEACHT I oH I ) CBRACRRAED, 10 FRONSE 1 IKEALS 55 10 R il .

Fz2 TIEAFRINO, BREML (mg/l)

Table 2 Variation of nitrate in soil water with time and depth in the shallow vadose zone

H# (GF-H-H) 02m 0.6 m 0.8m 1.0m 1.2m 1.4m 1.6m 2.0m 2.5m 2.8m 3.6m 41m

2002-08-21 24 75 3 7 9 10 113 57 46 113 135 151
2002-08-23 19 59 0 3 7 6 88 55 45 110 127 144
2002-08-30 366 62 7 3 9 5 99 48 44 96 103 125
2002-09-09 381 63 7 6 10 7 70 38 51 111 125 152
2002-09-26 366 62 7 3 9 5 55 36 48 100 116 140
2002-10-10 485 94 122 14 4 1 61 39 27 41 119 170
2002-10-15 484 93 121 14 4 1 41 26 24 53 131 173
2002-10-19 488 95 266 55 16 9 44 23 25 52 129 166
2002-10-21 484 91 242 72 20 9 51 25 0 69 126 161
2002-10-24 929 - 460 211 - 27 - 18 19 59 127 173
2002-10-28 880 54.5 365 409 - 59 59 25 26 66 128 169
2002-10-30 879 75 1482 497 - 67 68 23 22 69 147 184
2002-10-31 1651 84 1225 655 - 96 75 28 31 73 156 171
2002-11-10 1652 81 1426 685 - 84 63 16 28 75 124 166
2003-04-08 2155 346 1327 1095 - - 61 38 33 55 121 135
2003-05-16 2438 619 1284 1536 1244 779 54 35 31 47 109 145
2003-06-18 3297 816 1121 2279 1868 1142 50 15 15 50 106 147
2003-06-19 2985 884 2620 2601 2057 1351 70 24 14 51 87 138
2003-07-10 3084 798 998 2551 2619 1622 84 16 33 75 94 159
2003-07-14 2941 984 1092 2557 2864 2175 119 23 16 84 82 142
2003-07-28 2651 830 1282 2557 2433 1448 123 19 23 119 87 131
2003-07-30 3297 827 1154 2806 2610 1648 117 21 29 111 71 149
2003-08-03 2384 1067 1021 2856 2967 1926 114 22 46 103 68 142
2003-08-04 3406 1109 999 2557 2864 2157 119 23 23 119 87 131
2.2 NO;y BIEFRT{L4FE W, FEL iR 1 MRS, T2 020 0.6 0.8,

NO; IEBARNIRE AL, RIBER R RER 1.04 120 1.4 m SR B NOs™ i B I [A] A B 25 FA
R B, BEANBAKEBE AR, M2 F/ K, FFAEA RN A A 2B e KA -
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Table 3 Variation of redox potential with depth in the shallow vadose zone (1 ~ 100 cm)

HiH (FF-H-H) 0~0.1m 0.1~02m 0.2~0.3m 0.3~0.5m 0.5~1.0m
2003-06-18 321 326 320 329 330
2003-07-13 300 337 321 328 354
2003-07-22 367 388 388 393 389

AR SR LA (K R, X TR 4 iR

B 1.0 m —HF NH," (AL 4k & A .
3.2 TEHRNBIER. ERIRK

i RIS 45 R S T A N T8 N IR
TEGAEYIRM SR R IR)G, Bl N 7+ 2
TR BRSO N : 4 N B NH, (A
HWHAE AL, 5 AR AR 1, LA NOy
B2, HEFEHLZBAK,. 595456K
AR ¥ AT LA &5 o 7 Sk S BRI R,
HORBERAERE 2. X8, BT NHy' . NOy
HAFER . b, NH,™ 5200 B 7E R 1
(UHF L EED, NOy FEMH., SHAES
KM LE A K. H NOS B R IFARGE, 4
IRNB BB B IE B R I, 8
9800 B R AR A A T
3.3 FHMEXEMEHEER

A0 B 2 e LR At 2 4
SRR 2 R AR, 22 A T S
Feln) N TR e I LR Y . R BT G
PN R KGR B B S R R AR . B
A4 L 2 NI il AL 2 H RIS 3R 7R, Bt T
R RCR, Wl s e A A,
TR TRbE 12, IR IR REVE R R T
o i, AT E B R AR A TR T
NO;'\ NOy NHy" S8 & A 1 ek, RI -
B2 1L I B ) ke R N e T 7 NES R 2y I E | SR
JEWRBEIRAI ST N . A AR, SRR REEY
BRI 2E B E R, BB R IR T EAL G
PVEH, N R TGRS WA i A AR
WHER, EREHEBIEE N ZIERZ 0. B0
RIGAAE 0 ~ 4.1 m EAHI E4R7Rt, N BERE
PRAEAEERES 0.7 ~ 1.5 m (UEME L2, JFRERE
EM S EIRASEARA. SE— P E TR LS
WFFOARBIERAYE . AT R A 2 R
JAAER N T A e Ao e sS4 B, B
CII-

2 FIRHEAES R L2 P N I E R, £
FILLF 451

(1) H A Ay 5 R e < 2R E N 1
WEERIG, EFRN G FRBGEN T+ )28k
HRK, HAERBEZAEEAN . LG EY)
HALER SRR IR . DE9EoR, BAE. TR
LERY A4, AT 4.1 m BLE 2 NOy™ Bl A |
IR R RAR . FEH, NB/KRIA M E B
WA X R AR AL . RIS, ANRIREE NOs™ [ & B A7
FEI R 22 5, SR FR I (AR, SR R N (Al

(2) EEFASH LEAMET, LA NH, 1
1R 2SR AR K . 6B UM AR RERE ~, NH, 19
AROTRBRE W W K H) 1.5 m L4y, AT K
TERiG 9. WoR, — AL E N AN LR KR 1
IEEREE B

(3) W N MRS EEMEERAELR 14 ~
1.5 m PAk 2, 306 I R B SR Bl i i R 7K
ERHHT IS E IR, R .

@) WAL, AR A
5 ECT R V5 G e v AR ) M BR AL 27 B R A
ST ARG LR KT N SR A A M A P s
YIMEZ . e TR A0 AR R AR ke
BRI IE HAT 2 S

S K-

(1] PEREER S IRTI. P EICE. B b
HRM AL, 1994: 3-5

[2] SKREIZE, TH. RHEEMEIOERE. 15 1998, 30
(6): 291-297

[3] TW4ESr, KW, EMBL, 4T, FF. ETRE
KK T RE G 20N L 38 IR BRI B e L BR 553
M. -3, 2003, 35 (2): 118-121

[4]  SRBERE, RIS, FERTN, B R, Ove Emteryd. ZUJIE
FH 2 Bt FH I ) o) LA o S S B B IR s . 1432
1, 2004, 41 (2): 270-277



98

+

L

38

[10]

Zhu JH, Li X, Zhang FS, Li JL, Christie P. Responses of
greenhouse tomato and pepper yields and nitrogen
dynamics to applied compound fertilizers. Pedosphere,
2004, 14 (2): 213-222

Hili iz, PR, B R AR EHBICH N KRG AR
Fe A1 SE B BT B BT Y K 22 2E 4, 2001 (2):
199-204

BURLL, £, dsw. RAMM HIE P IT B AU RFEDT
G, IR R4, 1996 (2): 51-55

MIERE, B3R, 2, 2Kk, LEEE. KU AT G
UE R AL M SRR S Ui PR, 2002 (2):
20-23

AEAR G, PNRRI, SRR 2, ok, B, IR VS
IO R BAEJZ Pl TR R R I 2 S S DX skt 7K s 4k
SR b BRI AT RO T R (4
“5:9501110-02), 2000: 1- 85

FLUE, sK—F. R R sy, Jbat
[ RHE AR, 1993: 312-388

[11]

[12]

[13]

[17]

[18]

R, Rk, P, BR. KIS IE Ak
HL bRt MU RAL, 1993: 1-56

skrE, skERZ, HHEIE. LIRS AR TCHLA W
S R m e i 7T, ek, 2003, 24 (2):
187-192

BOKEE, FIRSE, EARE, 7R, SAWRIE, R,
FEEAS, B YaE. 8 1 % BT, b
ne PR LR, 1987: 355-358

s N R E TR 738, b ARG RE. bt b
JR L RRAE, 1984: 266-288

s, TRERZ, PR AP SR LT X e 3 R
W R FT, AMERBELRI, 2002, 21 (6): 527-529
B, TREE, SRR, BOOP, YOCH. K E
HASEIATST. JbRT: MR HRAL, 1994: 1-70
BRI 3R]. WA KN ME AT, bt R
HR AL, 1986: 1-21

R, KRR AT, i SR AR R
#t, 1994: 1-228

Fertilization and Nitrogen Accumulation in Shallow Soil of the Field
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A large amount of nitrogenous fertilizer that is not absorbed by crops or evaporated into the air is easily

leached transport and accumulated in the shallow vadose zone. The accumulated nitrogen is released again and leached

down into subsoils and groundwater, causing pollution. The process is mainly affected by climate, soil structure and

microorganism transformation, etc. Knowledge and mastery of the above rules will contribute to exploration of ways to

control groundwater contamination from fertilization. A field experiment was carried out to determine nitrogen

accumulation in the shallow vadose zone within a year after excessive N fertilizer was applied and the field was

irrigated. The results showed that nitrogen accumulation mainly occurred in the shallow vadose zone,1.5 m thick, varied

with time, depth and amount of infiltration water. The findings of the research may serve as scientific basis for

exploring ways to control groundwater contamination caused by fertilizer application.
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