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contamination and nitrogen application

5 W BT T AR SRR AR R T ek T H AR R
I AR IE AR/ NAK N = E R EY
ERREY A B A RIS RN, —
S ERAEMTER AR R B B 4 R R T A Sk
RN ESR S RO B &2 eRE . Wik A&
8 T SRR SRR ICT- B (/N A SRAE AR R L 4

ﬁﬁ&ﬁﬁgﬁ%%mg@%ﬁ%ﬂ?%%%@ﬁﬁﬁ%ubhshmg House. All rights reserved. http://www.cnki.net



5 6 9

B Sl R (B DO AN = P S BN N LR i b 113

5.2 . AR EEAMINERER N

INET SRR Y A B R B - e
5 KPS R 0. 70 ELZE RS B ek P
S KT A BT R SR R —
e BB P PR AT« (R0 /I 11 S R
FIZH X5 Grant S RBFAE R 50, X TRE
RAUE RGN T R R BRI RE ) (R T
HE R T, B S RV 7E 50 mg/kg (00
FUKCP IR AT . 8 BBURAE 150 mg/kg MR
KTIEABNR A, 50 mg/kg 1 RUK T g
5 5B 5 R A I ZE R T AR R A R 0 R R
BT ARA MRV . 150 mg/kg YUK T
P W RHAR 2 K i A M KO WA R 2
PR E R AR R HPE TR A
RO B TR T

FIRT. S TR 8 Fex vk i 2 B
DR Rt A — 3 ) B R Rk
B T SHMEHRI A 55 1 5 AR 2 Ak
R A T A S T B S A I G AR
100 KA - S W R ) B T A AR
TR LR R B A
Hokkdh b v R SR R AR 22 SR K (LG 2
BURHLRIRRAY 2. 27~4.49 £, EEEH L34
Bt A TAR AW R 1 H/N A S5 4R R
ORI BRI . B A SR 0 ) M B4 15 4R
BIRE D). AL, /A SEAE RS Yk T TR A AS (R
R A K 7 0 2 L B A i A2
B HEEREE pH L Eh K H A
W LB TE R | NI PR 26,

£ E 3 k.

(1] Bl £RRE LEis i REIRIM]- il BRI K%
B L 2001, 57—57.

[2] T&D5 WA B R AR LI SRR E SR &R
TEBE ST ] AEASFREE, 2003, 12(4) ,409—411.

[3] BASEMEHE CSRHELE M. L3, JE A2 AL 2005
200—200.

(4] BOMEZE. bl ghsont T 4 60 W OB B (] % o
S BHEIR) - 1995, 26(5) 608 — 614

[5] Alfvén T, Elinder C G, Carlsson M D. et al- Low level cadmium
exposure and osteoporosis [ J ]- Journal of Bone and Mineral Re-
search, 2000, 15(8),1579—1586.

[6] Jarup L, Hellstrom L. Alfvén M D, et al- Low level exposure to
cadmium and early kidney damage:the OSCAR study [J]- Occu-
pational and Environmental Medicine, 2000,57(10),668—672.

[7] Olsson I M, Eriksson J. Oborn I, et al- Cadmium in food pro-
duction systems™ a health risk for sensitive population groups
[J]- Ambio, 2005, 34(4~5),344—351.

[8] Grant C A, Bailey L D, McLaughlin M J. et al. Management
factors which influence cadmium concentrations in crops [ A ]-
McLaughlin M J, Singh B R- Cadmium in Soils and Plants[C ]
Holland ; Kluwer Academic Publishers, 1999.158—173.

[9] GaviF. Basta NT, Raun W R, et al- Wheat grain cadmium as
affected by longterm fertilization and soil acidity [J]- Journal of
Environmental Quality, 1997,26(1),265—271.

[10] Landberg T Greger M- Influence of N and N supplementation
on Cd accumulation in wheat grain[A]. 7 th International Con~
ference on the Biogeochemistry of Trace Elements[C]- Uppsala,
2003.90—91.

[11] Grant C A, Buckley W T, Bailey L D, et al- Cadmium accumu-
lation in crops[J]- Canadian Journal of Plant Science: 1998.78
(1y,1—17.

[12] Pandey N. Sharma C P. Effect of metal CO*", Ni*" and Cd*"
on growth and metabolism of cabbage[J]- Plant Science: 2002,
163(4),753—758.

[13] FBB. UG VRE . 4. FA SR K]
J7BE s, 2005, (2),42—43.

[14] Bogess S F. Willavize S. Koeppe D E. et al- Differential re-
sponse of soybean cultivars to soil cadmium [J]- Agronomy Jour~
nal, 1978,70(5),756—760.

[15] Moreno-Caselles J, Moral R: Perez-Espinosa A, et al- Cadmium
accumulation and distribution in cucumber plant [J]- Journal of
Plant Nutrition, 2000,23(2),243—250.

[16] Obata H, Umebayashi M- Effects of cadmium on mineral nutri-
ent concentrations in plants differing in tolerance for cadmium

[J1- Journal of Plant Nutrition, 1997,20(1),97—105.

(EXHETHE 118 W)



118 T EH X A5 %2605

Verifying experiment on optimized formula of nutrient solution for Ipomoea
aquatica Forsk based on the quality of water in Yinchuan

. 1,2 . .2 .1 1
LI Jian-she ", CHENG Zhi~hui”; LIU Julian ; SUN Quan
(1. College of Agronomy, Ningxia University, Yinchuan, Ningxia 750021, China;
2. College of Horticulture; Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract; The comprehensive effects of N» P, K and Ca concentrations on growth, yield, quality. and to-
tal N, P and K content of Ipomoea aquatica Forsk were verified by means of Deep Flow Technique (DFT ) under
energy saving greenhouse condition- The results showed that the conbination of four optimazied factors promoted
the grwoth root activity, yield, quality. and N, P, K content of Ipomoea aquatica Forsk as compared with
control- The optimal ration of N, P, K and Ca to achieve highest yield of individual Ipomoea aquatica Forsk was
9.0, 0.5, 4.5 and 4.0 mmol/L respectively - This ration was verified because the growing trend. root vigor,
yield, quality and total N, P and K content of Ipomoea aquatica Forsk were superior to CK-

Keywords : Ipomoea aquatica Forsk; DFT ; nutrient solution optimization; model verification
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Interactive effects of nitrogen application and cadmium contamination
on Pakchoi growth and Cd accumulation

LI Yan'mei'*, LIU Xiaolin’, YUAN Xia"*, ZHANG Xing-chang"”, GAO Jian-lun'
(1. College of Resources and Environment, Northwest A & F Universityl, Yangling, Shaanxi 712100, China:
2. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateaw, Institute of Soil
and W ater Conservation, Chinese Academy of Sciences, Yangling, Shaanxi 712100, China;
3. Yulin Agricultural Science Research Institute; Yulin, Shaanxi, 719000, China;

4. Meteorological Bureau of Huanglong County, Yanan, Shaanxi, 715700, China)

Abstract ; Soil Cd pollution has negative effect on ecoenvironment as well as agricultural production- Loess
soil was used to investigate the interactive effects of nitrogen application and cadmium contamination on dry
weight and cadmium content in the shoot and root of Pakchoi in a greenhouse pot experiment- The results
showed that Pakchoi growth status was significantly improved with the increase of nitrogen to loess soil in all
cadmium treatments, while Pakchoi 's dry weight was not significantly affected by soil cadmium contamination
in any nitrogen treatments. Cadmium concentration and accumulation in the shoot and root were significantly in-
creased with the increase of cadmium, changes in cadmium concentration in the shoot and root of Pakchoi with
the increase of nitrogen was different with cadmium treatments, Pakchoi growth as well as cadmium accumula-
tion was increased with the increase of nitrogen application- Cadmium accumulation in shoot of Pakchoi was
greater than that in root of Pakchoi and there are not obvious toxic symptom appeared in the plant of Pakchoi, it
indicated that the shoot of Pakchoi has the characteristic of both tolerating and accumulating cadmium from the
soil- The results may be instructive in providing theoretical foundation for the prevention of cadmium contamina~
tion in vegetables-

Keywords: Pakchoi; soil cadmium contamination; nitrogen; cadmium concentration; cadmium accumula~

tion; biomass



