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2.1 BREITENZFSSENTH

2.1.1 A NE BESNELFELESL
LN FIEHLN PR, H i nT s e 3
BENE ), IR iR —. PR R34 N
SESEIRGEZ M ESEIEME (r =073 ~
0.95) PO ARG LER K] (£ D, HRRE L
AN SRR FIN 0.43 ~ 2.48 g/kg, 14 1.28
g/kg, 5 REN 46.05 % 5 AHNS R BRI 41
4N S EALTEH A 0.26 ~ 1.29 g/kg, F¥Ih 0.72
g/kg, A5 REN 46.59 %. PiE M2 0.56 g/kg,
i IR R A 77.8 %
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Table 1 Soil N, P and K contents of fields under greenhouse and in the open in Ningxia
A& FEAEAH 4t (g/ke) W (mglkg)
AN 4P AR N NO;-N P HRL K
= T 0.43 ~2.48 0.56 ~4.18 63.0~392.8 14.8 ~ 164.6 29.1~579.2 69.4~612.1
SR 1.28 2.14 202.6 82.1 213.6 220.0
NP 0.59 1.15 93.5 40.2 165.5 1333
A R 46.05 53.81 46.2 49.0 775 60.6
i o FE 0.26 ~ 1.29 0.33~2.78 51.6 ~ 155.1 5.1~442 8.8~ 138.5 53.6~2253
SR 0.72 1.07 99.2 14.9 42.1 91.3
b= 0.34 0.79 35.4 133 43.8 57.9
AR 46.59 74.48 35.7 89.2 104.1 63.4

MAFIHLX SR (3 2), BEX 51X 5
2N FEAM, WXL 0.51 ~2.48 g/kg ZIA],
I 1.34 g/kg, 25w REUCH 42.54 % 1LIX ARG
FEITE 0.43 ~ 1.95 g/kg 2 [], K344 1.12 g/kg, &R
FRHCh 5413 %o PIHICEIIAHZE 0.22 g/kg, HEX L
X 19.9 %.

MHLX A B LB A (R 3), i
4 N PSR R AR OO B RN YR
TR IR, P B, FErp LA
SEE L it B2 TR ZE SRR R A, AR SR
VU, AT X IRIX 2 W) 75 AN B2

%2 TEARMXBEELIEN. P. KFSSENGKITHHEE

Table 2 Statistical features of soil N, P and K contents under greenhouse in different regions

Hh X LRI A (g/kg) W (mg/kg)
AN 4P R N NO;-N # P MK
HEX YA 0.51~2.48 0.73 ~3.85 67.2~392.8 27.7~164.6 60.6 ~575.3 105.2 ~612.1
SPE 1.34 2.15 224.8 89.1 213.4 227.4
bk 2 0.57 0.99 92.7 40.8 142.2 122.3
A RAL 42.54 45.95 412 45.8 66.6 53.8
X Yo A 0.43 ~1.95 0.56 ~4.18 63.0 ~224.4 14.8~95.2 29.1~579.2 69.4 ~528.1
SPE 1.12 2.12 148.8 65.1 214.0 202.1
bk 2 0.61 1.49 71.9 335 213.9 157.2
A RA 54.13 70.33 483 51.6 100.0 77.8
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Table 3 Analysis of variance of soil N, P and K contents under greenhouse in different towns in Ningxia

%1 AN 4P E N NO;-N P A K

(g/kg) (grkg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
o 1.10£0.03 cC 1.78 £0.01 cC 240.9 + 1.4 bAB 92,9+ 1.1 beB 232.9+ 0.6 bAC 199.4 +5.1 cBC
BN R 1.23 +0.06 beBC 1.92+0.16 cBC 1472+83dC 61.6+53dC 156.6 +16.9 bC 146.4 + 8.1 cdCD
BT X 1.33+0.18 bcABC  2.35+0.32 becBC 173.2£26.1 cdC 57.6+5.9dC 346.3 £48.3 aA 192.6 + 7.2 cBC
AR T 1.29+0.11 bcABC 2.62+0.26 bAB 286.2+ 15.8 aA 127.5+92aA 211.5+26.5bC 209.1+ 12.7 ¢cBC
CANERES 1.70 £0.14 aA 2.14£0.18 beBC 2829+ 17.5aA 108.3 + 8.8 bAB 157.2 £20.0 bC 369.2 £33.7 aA
I J5 1 LM X 1.55+0.09 abAB 3214021 aA 201.7+ 9.0 beBC 88.5+4.3 cB 344.6+40.6 aAB  280.0+34.2bB
Hhith £ 0.55 = 0.05 dD 0.67 = 0.05 dD 782+59¢eD 33.9+42eD 39.9+64 cD 982+9.6 dD

W REFRERIR P<0.01 K, /NGFEERIR P<0.05 /K,

2.1.2 LIERAR N RIERRAE N AR ] il
W IR N BE ). IR E R (R D), A
W AR N SRR, HRWTERDY 63.0 ~
3%8m@@y¥ﬂﬁ2%6m@@ﬂ%ﬁ?ﬁﬁﬂﬂ

s TMAH S I 1) 8 b - 3R N S 2B 51.6 ~
1%1m@g,¥Wﬁ%2myg,E#§ﬁﬁ%7
%o P FIIFIZE 103.4 mg/kg, SRR
H104.2 %,

MAFEMBX R F (£ 2), BEXRE M N
SEASIRTE 62.7 ~ 392.8 mg/kg Z 1], V1% 224.8
mg/kg, R RBON 41.2 %; HX ALY 60.3 ~
224.4 mg/kg, ¥k 148.8 mg/kg, AFF RN 48.3
%. PIHIT-IRZE 76.0 mg/kg, HEXELLIX P15
H51.1 %.
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B N 35 3 B S AR OO T ke i . p DA P
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2.1.3 HHENOy-N  HIENOS-N EHYF T
BB T HERSOR ) E 22 N 2 EA . iR 4
REW (F D, HEE 15 NOs-N &4 IEAE
14.8 ~ 164.6 mg/kg Z[f], ~F-¥J°h 82.1 mg/kg, &5t
FRECH 49.0 Yos TMTAHXS Y. (1) % b 11 NOy-N & &8
TLIGHE N 5.1 ~ 44.2 mg/kg, )04 14.9 mg/kg, 4%
FERECN 89.2 %o “FIMEMNE A ZE 67.1 mg/kg, it
IR M A i 449.6 Yoo

MAFHX KE (£ 2), i+ NOyT-N &
wANE, BEXATEEILE 27.7 ~ 164.6 mg/kg 2 [H],
4 89.1 mg/kg, B RECN 45.8 %; XA
JEHN 14.8 ~ 952 mg/kg, “FIEE N 65.1 mg/kg,

[ AN PR E S B

B RECN 51.6 %o PIHLCFIIAIZE 24.0 mg/kg, #E
XA X P 36.8 Yoo
MHLIX Py BRI LR R (R 3), a1
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B FINX . MR PEEIX . Fhib bl 7k
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WA IRUF ARG, (e mT DL e - 338 (1 ¥ 7 1t
%ﬁm AR 4 %%%(%1)1ﬁ/§iam
SEALTEE A 0.56 ~ 4.18 g/kg, VK 2.14
g@,ﬁﬁﬁﬁ%ﬁswaﬁmﬁmmﬁﬂiﬁé
EEAEE Y 0.33 ~ 2.78 gkg, T4 1.07
g/kg, A5 REH 74.48 %o P THIMZ 1.07 g/kg,
R EE T R 100.4 %,
MAFBX R E (£ 2), HE TSP SR
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2, WHKEIE P GRS TE P, PSR P ST e T, W= BRIy S EER
i S AR ST PRI R AP 202, SR SE i e BB WIRRICRE, LA N. g

BOGR D R, EREELERE P SR
f£29.1 ~ 579.2 mg/kg Z[0], 13424 213.6 mg/kg,
A RHN T7.5 Yos TIAHNT Y. (1) i b - 398 R% P &5
HAANTEE A 8.8 ~ 138.5 mgkg, FHIA 42.1
mg/kg, R RECN 104.1 %. WEFHMZE 1715
mg/kg, i F R EEH I E Y 407.6 %,

MASFIHLIX R F (£ 2), =M P & i
REX AL G HIAE 60.6 ~ 575.3 mg/kg 2 1A, P
213.4 mg/kg, B REN 66.6 %; 11X ALK
29.1 ~579.2 mg/kg, “F347% 214.0 mg/kg, &5 REL
100 %o AL, PRHLIEEFIEAHZANE, (HAR
RN X i KT HEX

MHE DN LRI L EORE (R 3), iaE TIE
B P EEERAK IO R X FNX . SRR
FHHETT, L MERIX, bt AEREX
JRND . PR e, o BE L DXPRIX 2 H
ERAEE, B S iz R EE.

2.3 BREIIERYKIENTK

T K R RIS K G 90
%) FIDEIKEMEK (5 10%) S8EZAL, Sl
P IR MBAEYIN K ZKT. WRIGE R (&
1) F ), Al Ak K & Ve FIE 69.4
~612.1 mg/kg 2 I8, “F#924 220.0 mg/kg, &5 R
h 60.6 Yos T AFIGT I (1) 5 1+ B AL K &AL
4 53.6 ~ 225.3 mg/kg, V¥4 91.3 mg/kg, &5
RN 63.4 %. WF-FIIFIZE 128.7 mg/kg, =R
FxHLT 34 = 140.9 %,

MANFI X R F (3 2), s 3 K &5
WEX ARG A 105.2 ~ 612.1 mg/kg, V¥ 227.4
mg/kg, AB5RECHN 53.8 %; XL TEHELE 69.4 ~
528.1 mg/kg 2 IAl, *F34°4 202.2 mg/kg, 255 R2E N
77.8 %o PIHCFEIRIZE 253 mg/kg, WEXELLIX A
BImh 12.5 %,

HE DN LRI L EORE (R 3), iaE HIE
T K B m AR O R L RN X T
PR PHEX MERX, dhiH; AR R R
NI e, b B2 A 5 % KPR, (H
PP R PHEIX, MNRXZHEFADE.

3 ZHig

(1) MR = 5 i LIRLL ROk E, LIS

N. NO;-N. 4 P, #%( P, M K (P& Bl =
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NO;-N> R P> K> Wi N> 4> P>4 N,
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5 BARAEZS A ISR A AR T At A 2 K
AR K

B2 3k

1 BN MR A R, AR, 1998, 29 (2):
88 ~ 90

2 ZEICRR, ZAeA, Bk S RMIER R g A R R
W AR, LR AR PR 22224, 1995, 26 (2): 165 ~ 169

30 AR, BN BRI R, B aUR T
), 1999, 15 (1): 26 ~ 29

4 FfEpg, {0, AR, SKEEAK, velde B. AN
H I AEBR R S M e b Gl o R B A, 0,
2003, 35 (6): 495 ~ 499

50 DIk, R, BHRAE, R, RTER. B L
BAAL PR LIRS MG R MTAL. L ARARME R
e (AREHEMR), 2001, 32 (4): 427 ~ 432

6 International Potash Institute. Fertilizing for high yield and
quality-vegetable. IPI Bulletin, 1995, 13

7 WEEME, MBRLT, SETUL, XMERE. B 1 ek
WM R SO AR, RS54, 1997, 16



634 + = %37 %

(4): 347 ~ 350 14 i, %# X Ze, efm=, i, 208, ki
8 SCFE. WA AL (R R R A R I SR A ST . AR DR BH A AT & T R P A Y. Tl

133, 2004, 36 (3): 235 ~ 242 %, 2000, 31 (2): 70 ~ 72
9 HE, M, ik, BILE. AFEPMAREETSEE R 15 BIER, BRA, SRR, SRR LIRS AR A

APy AR AR, T35, 2002, 34 (4): 197 eI 2, 2001 (2): 10 ~ 12

~200 16 ZEh, SAE %, X A%, AR % 3580k o
10 BES, JBAENI, MRLCER, WA, AN 35 0 Mr. Al RF#, 1999 (5): 53 ~ 55

LSRG RIIEST. 3R], 2003, 40 (2): 280 ~285 17 HHEBMELLE R IR, HEEA . il b
11 B2 v B g R S & BUE . 1Ly MR AL, 1978

MV R, 1994, 22 (1): 36 ~ 39 18 - H. 3R, dbat: AL H R, 2000
12 He TX, Wu DY, He CH, He FJ, Marchand M, Hardter R. 19 Bk, FHWEFEMITTE dbat: Bl Hat, 1996, 1

Nutrient balance in relation to high yield and good quality ~ 100

of potato on an acid purple soil in Chongqing, China. 20 BXXHf, K2, X, RN, KHISEH - R0 kr

Pedosphere, 2001,11(1): 83 ~92

PERRFST. IEACEL, 2000 (2): 11 ~13

13 HTW, M7, BER, IO, WKE.
Mo AR BRI AT, WL R B, BRER AL

RIS, HEIRRLAEEE. B HCE AL, 2001
307, T EANFE RN A X A FE IR 25 28 A 4R AE

TTHEEY 21
et 22

NEJ) 53 G BHNC. m Rt R L, 1997, 52 TR X AR IT, 2004, 22 (2): 25 ~ 30
~56
VARIABILITY OF N, PAND K CONTENTS OF GREENHOUSE
SOILS IN DIFFERENT REGIONS OF NINGXIA
WANG Ju-lan  HE Wen-shou
(Agricultural College, Ningxia University, Yinchuan 750021)
Abstracts  Based on distribution of greenhouses in Ningxia, soil samples were collected randomly from 0 ~ 30

cm topsoil layers of croplands and greenhouses located in different regions. Variability of the contents of N, P and K in
the tested soils was analyzed. The results showed that the contents of N, P and K in the greenhouse soils were generally
higher than that in the soils of open field. In terms of relative accumulation, the nutrients in greenhouse soils were in the
order of nitrate N>available P>readily available K>alkali-hydrolyzable N>total P>total N. The contents of these
nutrients in the greenhouse soils showed a certain feature of geographic distribution. The contents of N and K (except
for P) of the soils were generally higher in the irrigation region than in the mountain region, but the variation
coefficients of all the nutrients were obviously the other way round. The differences in average contents of soil N, P and
K between the six counties, Pingluo, Xixia, Xingqing, Qingtongxia, Zhongwei and Yuanzhou, were insignificant, but
significant between the six and Yanchi County, which was the lowest in these soil nutrient contents.

Key words  Greenhouse soils, NPK nutrients, Variation



