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Study on vertical variation of available P and K and
electrical conductivity of greenhouse soil of different cultivation ages

HU Ming-fang, TIAN Chang-yan,ZHOU Guang-tao, WANG Lin-xia, ZHANG Hui

(Xinjiang Institute of Ecology and Geography ,China Academy of Sciences ,Urumqi , Xinjiang 830011,China)

Abstract: [Objective] The vertical variation of available P and K and EC of greenhouse soil of different
cultivation ages was studied to provide some theory to fertilizing. [Method) A field survey was conducted
to investigate available phosphorus (P) and available potassium (K) content and EC value of 17 years’open
vergetable land and greenhouse of different planting ages(3,10,14 years) in Kuerle of Xinjiang,and their
vertical distribution in 0 — 180 cm soil layer was analysed. [Result] The results showed that:available P
content of greenhouse topsoil was significantly bigger than deep soil, and that decreased sharply as the
depth of soil increased. With planting years prolonged,a great deal of the available P enriched intensively in
0—20 cm soil layer of greenhouse;available K content of greenhouse soil of the investigate area was stable
in vertical section,and available K content of topsoil was lightly lower than that of deep soil. Available K of
topsoil of greenhouse was consumed continuously; EC value of greenhouse soil was stable in vertical sec-
tion,and EC value 0—60 cm soil layer increased significantly as cultivated age increased, soil salinity tended
to increase;compared with greenhouse which planted almost similar years,available P content of open field

topsoil was significantly more than that of greenhouse topsoil,and available K content and EC were more
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than that of greenhouse topsoil notably,secondary salinization of open field was more evident. [Conclusion]

Greenhouse field should balance P fertilization,add K fertilization,and protect soil from secondary saliniza-

tion.

Key words: greenhouse soil;available Pj;available K; EC;vertical variation

Wit 2 3T A Tl Al R Al 4R 24 A i DR K R
PR 3 2B 7 B A v 9 28 U A OB B R K A L X
351t 6 P M AT ARUAS BB 47 K 386 M Fof A A BIR o A W 389
Az S TSR L A L A A S AT O A AR
B o MR AR T A% GE R K PR A PR T
HA il e S A v 7 R R R R A R
SRR AR 2 A T AR R g
S A7b I Al AL i SR AR Ml A 5 i R AR B 5T R o
o Bk 5 77 5 B R ARLAR BR A 39 1L 3R 704k
DAL IR 2 R HE AR AR AL

FIRIT A Q5 5 H - 8 U % Wi T B O I K
PR B IR A LA R e S v AR R 5T A B0 AT 5 41 3 R X A
2 SR TE R M AR g SR B AR K
L IR R R R AR R E I
S BRI T B R A s e R AR R St +
S A ) R AIE 4 3 g it e I B R R K
o B SR 5 B A AR AR PR A 38 0 i i 9 R A R
PR LR o TR AR G A5 R 4 T s TG E 2 R 9 M R
B S i MR B B 0 SR R R AT FR B 3 n  - HE
PR E A T AR AL A . fFUR 56 T 4 5 XA
PREEACF T M S M - 957 23 5 R 23 IR B0 A Ak ) 4
FEARA o DAL A RIS L i R S5 4t S X 6 8 3 1
PIRBEAAET A [ R AR AT FROCHI S b - 38 o 35l |

R 5 R i T L AR GL R AT T A LA
$09 o A8 i SR ER IR AR OB S M ) 7R o L A
SRS R

IR Tk

1.1 MRXEER

AR 5 AE B 88 R T USSR A 7 S Rl
BT £ (E86°05  N41°43) #E 47, A X J& T 1% i
Bl T R A AR B K & 50, 1 mm, 78K i
J2 788 mm, AR 11,4 C,1 ABEHRE
—8.1°C.7 A F ¥R 26. 1 °C, B v &5 I 40. 0
C LA —28.1 °C,=>10 CRE R 4 273 C . +
e Bt B B — AR B R WK A 10
m,

H T M 8% 2 7™ S B R B33 4 i iR R
B RAL R 2R L BT LA 58 K 50 5 AR X A /b
— AL IR 5 G AL AR B A & 4 B 29 R 345,579, 17
kg/hm® 5 KM 3 b A6 N2 56 HLIE AF £ A B 5351 298
1035,1 737.5 kg/hm® , 4t & 1 I 73 AF A 1 WL &
1. B4 7—8 HAMUIEAE NI — Rt A, A HLIE
DISEHE R SRS 3 R ZRIB AL 2~3 Ik, Bl /K VE
Jiti R R MW R — % AR R 3 2% I 7 N R
K HE

K1 BRMAWEHEFSHERNE

Table 1 Nutrient input of vegetable field kg/hm?*
i 25 X HHUE a I & 77 43 $ A Bk Nutrient input
Site Organic fertilizer Fertilizer N P,0s K,O
% KM Open vegetable field 579.17 345 168. 34 134. 90 51. 60
KM H Greenhouse 1737.5 1035 505. 02 404. 71 154. 81
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Table 2 Soil available P content of different cultivation ages(n=15) mg/kg
T ERE/em R 3 4E R SR b 10 4F KM 3 b 14 48 KB 3 b
Soil layer Open vegetable field 3 years greenhouse 10 years greenhouse 14 years greenhouse
0~20 255.59410.42 b 32.5342.41 a 387.33425.21 ¢ 585.41412.32d
20~40 49.724+2.48 b 7.44+0.62 a 47.90+3.94 b 72.81+£8.66 ¢
40~60 45.774+2.97 ¢ 2.85+0.39 a 37.14+3.87b 44,50+2.64 ¢
60~80 10.94+0.39 b 2.63+0.13 a 11.36+0.50 b 32.40+1.60 ¢
80~100 5.54+0.12 b 1.124+0.05 a 6.32+0.21 b 17.234+0. 46 ¢
100~120 10.714+0.16 ¢ 1.884+0.09 a 5.54+0.36 b 12.114+0.80 ¢
120~140 6.0840.53 ¢ 1.714£0.12 a 3.33£0.07 b 9.8140.93 ¢
140~160 4,414+0.26 b 1.4440.05 a 2.58+0.22 ab 8.2140.90 ¢
160~180 4.32+0.30 ¢ 0.62+0.01 a 2.83+0.12 b 3.54+0.09 ¢

T« AT 8RR b AR R /NG 58 R 22 57 A8 .35 (P>0. 05) AR R /NG T8 ROR 22 5 .35 (P<0. 05) . TR,

Note:Data within a column with the same letters indicate nonsignificant difference(P>>0. 05) ,and the different letters indicate the signifi-

cant difference( P<C0. 05). The same with the following table.
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Table 3 Soil available K content of different cultivation ages (n=15) mg/kg

T Z B/ cm R 3 4R R 10 4F KM 3 b 14 42 KM 3 b

Soil layer Open vegetable field 3 years greenhouse 10 years greenhouse 14 years greenhouse
0~20 212.34+10.0b 67.4+6.8 a 56.4+5.7a 54.6+5.7 a
20~40 196.8+9.8 ¢ 89.2+3.8b 69.9+t11.1a 59.4+9.3 a
40~60 133.4+6.8 ¢ 150.0+3.9 ¢ 91.7+8.4 b 52.9+5.2 a
60~80 102.2+6.3 b 129.8+4.1 ¢ 101.4+2.5b 58.2+3.6 a
80~100 105.1£3.4 b 134.8+2.6 ¢ 122.4+2.4 be 53.5+4.2 a
100~120 105.3+5.0 b 155.3+5.6 ¢ 127.8+3.8 be 68.3+4.8 a
120~140 102.5+3.8 b 124.2+6.2 ¢ 124.0+3.2 ¢ 72.8+3.6 a
140~160 109.0+3.5 b 129.9+3.2 ¢ 125.7+3.4 ¢ 72.6+£5.3 a
160~180 106.7+3.5 b 103.8£5.7 b 99.4+2.6 ab 80.1%3.4 a
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Table 4 Soil electrical conductivity of different cultivation ages (n=15) mS/cm
FEEE/em &R 3 4R 10 4F KM 3 IEEN P
Soil layer Open vegetable field 3 years greenhouse 10 years greenhouse 14 years greenhouse
0~20 2.79+0.14 ¢ 0.2840.01 a 0.69+0.01b 0.52+0.01b
20~40 1.35+0.09 ¢ 0.194£0.00 a 0.4540.01 b 0.42+0.01b
40~60 1.0440.05 ¢ 0.26+0.01 a 0.48+0.01 b 0.44-0.01 b
60~80 0.7540.02 b 0.25740.00 a 0.372+0.00 ab 0.46+0.01b
80~100 0.61£0.01b 0.2740.00 a 0.30£0.00 a 0.43%£0.01 ab
100~120 0.75+0.02 b 0.31£0.00 a 0.312£0.00 a 0.48-+0.01 ab
120~140 0.56=+0.01 a 0.33+0.02 a 0.43740.02 a 0.51£0.01 a
140~160 0.70+0.02 b 0.3140.01 a 0.407+0.01 a 0.56+0.02 ab
160~180 0.6140.01 b 0.3540.01 a 0.42740.01 a 0.46+0.00 a

R A BRERAEX 0~180 cm -2 HiEH T
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