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mol/L ¥] NaHCO3 #2481 b Lyl e » BT
KH 1 mol/Lif) NH,OAC 24— KM 43 6 e B vl
5o pH MERHKL N 2.5:1, pH it (ltaly, Hanna)
MrE . 5% (EC) RA/K LA 5:1, DDS-11A Y
HL 3 (S A o

[ 7| IS S TR RN | B R e I e
WIFKEES 26 A1 10 Ao JKEERSRER £ & B H K A7
HEEEVERATIE , 2 A& AR - IR AR R L Ak
WMSE o
1.3 TIEFDORIFE

MR A I 35— U 3 A 5 I SR A AR AR 1 5
PG HARUE (1), X B X b i) -3 e
JIRGEBEAT 5347

*1 2EFE-RTBELEESRIRE
Table 1 The classification standards of soil fertility posed

by the 2" National Soil Survey

Vin AHLT AR i TS AL
(g/kg) (g/kg) (mg/kg)  (mg/kg)  (mg/kg)
RE >40 >20 >150 >40 >200
Fu 30~ 40 15~20 120~150 20~40  150~200
IRIEH 20~30 10~15 90~120 10~20 100~ 150
TEH 10~20 75~10  60~90 5~10 50~ 100
= 6~10 5~75 30-~60 3-5 30~50
IRERZ <6 <5 <30 <3 <30

Hy R KA IR SR A S A 27 G S I E R
KK FikruE (GB/T14848-93), K F/K/KFE/> N 5
%o IR BAERRE (GB5749-2006), HIE: [EE
TR K AR ARVE B e H R 7K A IR 26 & A1
i 10 mg/L; A S EAMEL 0.5 mg/L.

2 GER5HH

2.1 TIRADIPELER

2,11 BIERRA IR REUR AT DUE R R
KRR . T 246 AR E, EHib
AN OIS B LT A S AR 76 ~ 612
mg/kg 2 18] B2 LUK 45 ) 30 ~ 40 cm A1 60 ~ 80 cm
T A G BRI, s ST 75 mgkg. K
MR o S T (8 B 8% RS i s 173 mglkg. 7%
REHHHZ LU T L3 & RIS, e A
I 44 mglkg. MPRPSEBYSEHE + HEAT TTAL S S
AR, T RATEANZE HIERE, HK
WSt T R RS L) 2.6 15 (R 2D

* 2 BEHE)NRERMIIET RESE
Table 2 Soil mineral nitrogen contents of vegetable fields

in watershed of Zhihu harbor

St +Z AR T b BERERM
KE (cm) (mglkg)  (mg/kg) (%)
Kl 0~20 76 ~ 612 279.2 151.8 54
30~ 40 12~70 32.2 23.0 71
60 ~ 80 8~75 27.2 19.1 70
[N 0~20 32~ 416 106.7 73.9 69
30~40 137-~436 2438 16.1 65
60 ~ 80 9~11 10.1 0.8 8

K TR S R A g5 S A 2R ok LI Ay

SYRBRUE (3R 1) AT IRAT I, S XM S Hh
BHZ LR 76% 1A% “IEH” KU EARE, MR
St AR AN 34% TARIX — Rtk SLh KM AT 2
A ARFR L CEE TS CROEE” bRMER AR iR
R 2.4, 3.7 F1 2.8 fi5.
2012 Al N T s SU NI DOR (R
YIEBRAEN, ER WA LRI RE ) I — A
HESEbR, e SRR A EEE . BiEg g R
FW] (R 3), KMIIRNER REHUBHE 2 - 9ol & i
SEEME Mk 188 A1 183 mglkg. —MRIEIL R, AL
o Fkd 20 mo/kg WS - S OREE B
B RRSE o R AR B R AR IR, TR ORI R
REEHFIRE A 96.7% 1 87.5%, #2318 2%
B EEIHZLUTR G 6~ 12 1, W] ELIMIE /NI K
IR 5 R i - gl B R R e HLAE R R KR
2.

* 3 EfENRESRETIRENHEE

Table 3  Soil olsen-P contents of vegetable fields in watershed of Zhihu harbor

St B B R RMEE RRRE
payt] (cm) (mg/kg)  (mgl/kg) (%)
KA 0~20 35~378 188 112 59.7
30~40 11~75 33 20.7 62.7
60 ~ 80 11~23 16 4.6 28.8
R 0~20 33~388 183 116 63.3
30~40 15~41 31 11.0 355
60 ~ 80 13~19 16 25 15.6

TR S LRI RE ) R IE . AT S
BATLAEH (R 4), KMIA g RS2 1 s
SRBMEY L 200 mo/kg X & HbrdE (&
Do HF= e a0 & 50T 200 mg/kg FRRHIF &%
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REREFPREI AR 44.3% F1 50.1%, S04 &
7E 150 ~ 200 mg/kg 2 [ (1) KA 5 R 8% S AR THI AR
g3l 68.9% 1 75.0%, B2 L HEHE A & H AN E
LRI 2 ~ 3 %, RTINSO 5 )
A R A BAE R KR B

F4 EHBNTEFRGDEREEE
Table 4  Soil exchangeble-K contents of vegetable fields

in watershed of Zhihu harbor

St T2 AR FEIME AREE BRRH
i) (cm) (mg/kg)  (mg/kg) (%)
PNl 0~20 78~475 203 87.7 432
30 ~40 52 ~ 122 92 22.3 24.2
60 ~ 80 41 ~ 109 80 241 30.1
R 0~20 99 ~ 330 224 78.6 35.1
30~ 40 90 ~ 206 120 45.6 38.0
60 ~ 80 63 ~ 145 112 34.9 31.2
2.1.3 AP AN L

B S E SRS B, N RS X,
TEVe R 55 R SE I MR & =k (€ 5),
SRR IS F B Z KT (R D a3k 1 M
6, MM G RSB T3 A i i S8 (E nT
LR, ¥WEEEAKY, #HE T RIEAE S RIMH
Bz,

2.2 TIEBUMRIATER

2.2.1 TEEpHM  MRIESHER GE T, HE
N I pH (2SS ER . fRIF R HLA R
SR 3 B 3% pH (04 6.5 ~ 7.9 2 [al, B
PR BRS04 pH {84 5.5200, FZ 13 pH
{8 I 3T 5% 5 H I A B s ) i (e, e o il
36.1% FH 37.5% [F1KAHIFN 5 K 55 SRR 1 AR O
Xl S

®5 EMBNRESMSTRAENRESE
Table 5 Soil organic matter contents of vegetable fields

in watershed of Zhihu harbor

S 12 AR Y bRdEE BRERHN
HH (cm) (glkg) (glkg) (%)
PN 0~20 8-~12 9 2.2 24.4
30~40 7-~1 7 2.7 38.6
60 ~ 80 4~6 4 12 30.0
[ZON 0~20 6~12 10 2.8 28.0
30~40 4-~12 8 23 28.8
60 ~ 80 2~6 5 12 24.0

*6 EBB)NREGMIESARAE
Table 6 Soil total nitrogen contents of vegetable fields

in watershed of Zhihu harbor

e 2 AR e THME bifEE BRFRE

(cm) (g/kg) (g/kg) (%)

PN 0~20 1~13 9 0.3 33.3
30~ 40 1~5 3 0.1 333

60 ~ 80 2~9 4 0.3 75.0

R 0~20 2~12 8 0.3 375
30~ 40 2~6 4 0.2 50.0

60 ~ 80 1~8 5 0.3 60.0

F 7 BERE/NRIESHTIE pH E
Table 7 Soil pH values of vegetable fields in watershed of Zhihu harbor

AR LR W VW WX ERAM

(cm) (%)

KA 0~20 45~6.7 5.63 0.43 7.6
30~40 6.2~7.1 6.74 0.37 5.5

60~80 6.8~73 7.11 0.19 2.7

[N 0~20 4.7~6.4 5.55 0.47 8.5
30~40 58~72 6.47 0.47 7.3

60~80 6.6~71 6.75 0.21 3.1

2.2.2 THEEC{E  3EECEHWTHIRNE - 5%
W T PE SRR o IR EE (R Y Ik SR 2 S T A 32
B0 B aE R AR AR R PETS . 1% EC {H>0.50
mS/em SEVEME T BRI A s, S HTaE R (% 8),
KA 2 13 EC (HARIEAE 0.1 ~ 0.9 Z[i], Jrf
16.4% (MFMFE AR 4% EC {8 HiX —IGFE, SR
FE NI IS o 3 W BT S /N RSO S A7 A
TR A BTG

F8 EMB/NREFMLTIEECHE
Table 8 Soil EC values of vegetable fields in watershed of Zhihu harbor

S +2 AR SFEIMH ez BRRH
el (cm) (mS/cm)  (mS/cm) (%)
PN 0~20 0.1~09 0.30 0.19 63.9
30~40 01~03 0.16 0.06 37.9
60~80 01~02 0.10 0.03 29.2
25N 0~20 0.1~04 0.23 0.13 57.6
30~40 0.08~014 013 0.02 15.9
60~80 0.08~012  0.10 0.02 19.7

2.3 FHEAIBREHTKERRSE

MRS T LA (R 9), EIHIHE /N A
S 1 R KA R R T YIE O 10.2 mglL
Zx HECTR [ 0T M KA R 3k s b (10 mg/L)
(GB5749-2006) 1 LA Y, ZHh[X b /KAEER 35 P34
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TR T RRUE, E 26 NKFERE 9 ANELIbER
e, IKFEBRRRIE 35%. #2 FBE O /KA
SEAME (0.5 mg/L) (GB5749-2006) " LIFH, %
DX S Hh N K AU B I Ok e i, KFE
REFRE) 8%, BRI, B /N e R g b A 1 vk
JAHL T KRR Sh A A & =AMl 6.3 F 0.4
mg/L, 34353 BT R R MR KA R A2 B
Bt

®9 EMBRESGHEAN T KEBRENESRSE
Table 9 Nitrate and ammonia contents of ground water around vegetable

fields in watershed of Zhihu harbor

AR TiH AR TEIE bR BRRE
(mg/L) (mg/L) (%)
N} NO;  0.8~35.0 10.2 11.2 110
NH,-N  0.1~10.4 0.8 2.0 250
[ZON NOy’ 09-~96 6.3 3.1 49.2
NH/-N  01~11 0.4 0.5 150

3 Hhit5iTie

LIS /NSRRI RN 5 RS A )2 st
BRI AT 45 AR S R AU MIAE 54% ~ 69%- 60%
~ 63% Fll 35% ~ 43% i), %X P IR B 2R
%, FEHTM. TR BB TR DNEE PR,
B REF o ANFBSE P AR, T EEA A,
FEAEXTREZ IR IR S g R, A R
(1143 BT 45 AR 85K

R A 45 R W) BTSN IO SR M B2 1 ek
SR B B T A A R R A R
B (R 1. 2. 3. 4), RUHZX AT &%
BB 03K T3, A e R I KM S 1 98 Za ol 44
FREE, ZIXEEMHEER 3 ~4 F, BHFEE
PN EA 1200 ~ 1400 kg/hm?, 37637648 1o [ 5T 4
P bR o B /IN RS T AR St 4k 1 7K
WX, b U T G S 1E N K A T R
7 6 N 22 5 IR 25 A1 S S e o A 5 Uk N
T, LR K R IR UG e R K

12 X KIS 1 J] 320 74 J2 b 7K KO i A 45 3R
W, bR KASER SRR R L 35%, AAEMEIEN 8%
(% 9, X155 shi SBPHEAMLE BAMMEL Shi i
TR R DL XM M KRR A B, Hok AR
N 32%. M T AR A RS, Hgse e
JIE T RIVE T, SR R e K S B BB
MR R ERKMRER L 2, IR

KGR R . AT A RS RJE T K, H R K
ik 0.8 ~1m, HEARKHIAEZ T3R0S it Ak
JAVLR L5, HefRe TS IME LIRAS &, &
K AIE TR DL AR I R R BN Z R K. SR
%X 8 RSt J 120 = T KR bR, w R T
#a RSP Z AR 2 BRI B B A vk 2
K.

X RSB 2 B R v TR RS
26 it (R 2), HHZ DU i 5K
M ZE S (R 3. 4). AR, %X OHISE
PR e R R RS 2 ~ 3 £, KMt ] &
WA, SRR RS, 1B SR s A A i R R
RIS, N2 RS DAL, S H 3 5 kA ik
RTINS, T EC (EHATIERIL S TIREAR
) f5 i 5 G2 IE A OE R B, AR AR A K it P A 7
1 IR AL 1k A 100 M - e Ak & i A R
T AR PRI M B S b A = T R R e (M R 3R
A AR X A USSR AC, 38 2
AL RS AFAE AT S TS 3 I AL
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Investigation of Soil Fertility and Quality of Ground Water
in Greenhouse Vegetable Fields of Tai Lake Region

MIN Ju, LU Kou-ping, LU Yu-fang, LU Wei-wei, ZHOU Ying-ru, SUN Hai-jun, XING Guang-xi, SHI Wei-ming, ZHU Zhao-liang

(State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China)

Abstract: In order to find out and evaluate soil fertility and pollution status of nitrate and ammonia N in ground water in greenhouse
vegetable fields of Tai Lake Region, 192 and 54 soil samples, 26 and 10 groundwater samples were collected from the greenhouse and no-covered
field respectively in the watershed of Zhihu harbor, and then the contents of mineral N, olsen-P, exchangeble-K, total N, organic matter, the values of
pH and EC of soil samples and the contents of nitrate N and ammonia N in the ground water were analyzed. The results revealed that the mineral N
content was 279 mg/kg in greenhouse plow layer soil, which was 2.6 times of no-covered. The Olsen-P and exchangeable-K contents were 188 mg/kg
and 203 mg/kg respectively in greenhouse plow layer soil, which showed no significant difference between greenhouse and no-covered vegetable
fields. N, P and K were easily accumulated in the surface layer of the greenhouse vegetable fields. Organic matter content was 13 g/kg in plow layer
soil, which was lower than the classification standard of soil fertility. pH value was 5.6 in greenhouse plow layer soil and 37% of the total cultivated
area was below the critical value of the vegetable physiological barrier. 16.4% of the total cultivated area was above the critical value of the vegetable
inbreed EC barrier. According to the national sanitary standards in drinking groundwater, the exceeding standard rate of nitrate N and ammonia N
reached 35% and 8% respectively.

Key words: Intensive vegetable cultivation, Non-point pollution, Soil fertility, Nitrate, Ammonia nitrogen



