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Effects of Cropping Years on the Characteristics of Phosphorus Accumulation in Soil Profiles Under Green—

house Vegetable Production

ZHANG Jing-wei', CAO Wen—chao', YAN Zheng—juan?, CHEN Qing? LI Jun-liang"

(1.College of Resources and Environmental Sciences, Qingdao Agricultural University, Qingdao 266109, China; 2.College of Resources and
Environmental Sciences, China Agricultural University, Beijing 100193, China)

Abstract: Based on the collective data from field surveys in intensive vegetable greenhouses in Shouguang, Shandong, the study was aimed to
investigate the differences of phosphorus(P) input and soil P accumulation in greenhouse production with different cropping years, and com—
pare the variation in the contents of total P(TP), organic P, inorganic P, Olsen—P and CaCl,—P in soil profile. The results showed excessive

P accumulation was the typical characteristics in greenhouse field due to the use of animal manure and compound fertilizers with high P con—
tent and the removal of very P amount by vegetables, only accounted for 7.2% of total P input. Planting age increased the extent of P accumu—
lation in greenhouse, and P surplus increased the concentrations of soil P in different forms, especially inorganic P, in soil profile. A positive
correlation was significantly evident between the contents of Olsen—P, which indicated soil available P supply, and CaCl,—P, which was re—
garded as the index of P runoff; In the surveyed region soil CaCL,—P level significantly increased while soil Olsen—P content increased up to
80.4 mg-kg™ in soil, which rapidly accelerated the high risk of P loss to environment.

Keywords: greenhouse vegetable; total P; Olsen—P; CaCl,—P; planting years; P leaching point
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Table 1 Phosphorous input and surplus with different vegetable species

s . g/ PR A/kg P,0s-hm™ SaER PERA/

Y wgpen e o kg pO

1 118°41'43.3"  36°55'16.7" Wt T 288 1024 1540 259 2 305

2 118°59'03.8"  36°50'40.3" Wt #HK 208 941 1566 416 2 091

3 118°46'20.77  36°51'26.2" Bt & 220 802 1166 220 1748

4 118°41'25.9"  36°55'15.7" et B 109 962 1023 120 1865

5 118°50'6.4" 36°47'10.7" e+ i 202 953 1511 202 2 262

6 118°55'15.5"  36°51'36.6" i+ BRHR 80 716 1300 88 1928

7 118°41'51.2"  36°54/33.1" ¥t H3E 340 716 1516 306 1926

8 118°44'40.3"  36°55'22.5" i+ il 368 663 1223 368 1518

9 118°41'19.8"  36°56'46.1" Bt B 100 454 972 110 1316

10 118°40'21.77  36°57'43.9" #+t IR 264 791 1346 119 2018

11 118°44'41.7"  36°55'21.2" 8+ i 236 1292 1042 236 2 098

12 118°41'57.4v  36°54'00.7" W+ e 284 743 1636 256 2123

20 118°41'38.4v  36°55'14.6" ¥t BRHR 97 1315 1056 107 2264
SE3y 874 1300 1959
XH 118°41'44.5"  36°54'37.6" W+ NG 6.2 0 350 66 284
K H 118°48'37.6"  36°47'18.1" Bt INgE 5.9 0 295 78 217
KH 118°41'44.5"  36°55'14.2" Wt NG 6.4 0 322 79 243
Sy 248

T RHEFEZE, 2011 FHEHRFEHRAF LR AER 2 490 kgN-hm?.2 260 kgK,0-hm™, HAHFHLIERARIES 53514 940 kgN -hm? H1
860 kgK,0-hm™, ALAEX A BYEEHF 2251 1550 kgN - hn F1 1 400 kg0 hm; HEBE T IR B
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Table 2 Soil chemical properties in the surveyed greenhouses with different cropping years

FIAEAEBR/a T+ K /em pH EHF/g kg TAL A /mg-kg™ B /mg kg™ B Img-kg™

1-3 0~20 8.28 17.3 133 152 537
20~40 8.10 8.72 53.0 16.9 151

40~60 8.62 8.20 39.0 26.4 142

60~80 8.93 6.24 38.0 6.60 90.2

80~100 8.81 6.10 32,0 6.40 88.2

4~6 0~20 7.87 13.5 138 183 702
20~40 8.84 7.55 73.0 479 221

40~60 8.69 6.39 62.0 56.6 121

60~80 9.00 5.19 49.0 6.80 82.0

80~100 8.67 5.20 52.0 6.50 834

7~9 0~20 7.83 20.1 156 319 434
20~40 8.01 8.23 53.0 145 299

40~60 8.4 5.50 59.0 51.8 150

60~80 8.56 4.53 50.0 16.8 150

80~100 8.78 435 43.0 16.6 123

>9 0~20 7.80 29.7 133 298 822
20~40 8.39 13.1 74.0 176 566

40~60 8.48 7.36 45.0 65.7 222

60~80 8.76 5.39 49.0 46.3 147

80~100 8.62 5.26 34.0 36.5 134

RH/NE 0~20 8.47 12.8 54.0 16.7 209
20~40 8.68 6.65 50.0 112 94.4

40~60 9.00 12.3 66.0 12.1 89.4

60~80 8.50 7.82 31.0 7.90 81.1

80~100 8.65 6.58 28.0 3.60 824

3 AEHEEE 0~100 cm T IEHIE MBS AHIBE T AHBEEN

Table 3 Variation of inorganic P,organic P and ratio of inorganic/organic P in different soil layers of different cropping years

i
3wk +ZEEE/cm AR H 138 16a 794 *F9a

B Y /mg kg™ 0~20 292ab 326ab 351b 524ab 541a
20~40 187ab 132b 260ab 399a 370ab
40~60 200a 181a 179a 146a 266a
60~80 154a 254a 156a 173a 150a
80~100 140ab 157ab 177ab 113b 233a

T /mg kg™ 0~20 946¢ 2 209be 3 384ab 4727a 5 553a
20~40 671b 930b 1123b 2 062ab 2 799
40~60 683b 851b 989b 1 133ab 1 703a
60~80 636bc 591c 723abe 921ab 965a
80~100 615a 701a 681a 990a 1 288a

THLBE A LB 0~20 3.2 6.8 9.6 9.0 10.3
20~100 3.8 42 4.6 6.1 6.6

F: F—TEERRFE—AThH A MR FERR S ELE 0.05 KT ERAEZE . The same letter in the same column and same soil layers means no
significant differences for tomato yield among different treatments by LSD(P<0.05).
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Figure 1 Variation of Olsen—P and CaClL,—P in 0~100 cm soil

layers with the increase of cropping years
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