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Table 1 Classification standard of soil salinization in vegetable field
= -1

EEETHFK (uSem') <250 250 ~ 600 600 ~ 800 800 ~ 1000 > 1000

electrical conductivity
SR WAL B fREh Az i FEhEE L
XHEYIE R —HAEAEKIER  WHUSEYARER SRR (UREEREE K (URIEA AR K

T BRSRIEH A KECHE A& 9600 pS cm™

x2 RHEHIEEREM S RITE
Table 2 Classification standard of soil pH in vegetable field
pH <55 55~6.5 6.5~75 7.5~8.0 >8.0
£ SRR SR e S5t etk
®3 RELEFHSEDIBRINE
Table 3 Classification standard of soil nutrient contents in vegetable field

=] Il S0 A ik ex B =
Item Critical value Very low Low Middle Relatively high High
AL (gkg) 20 <10 10~20 20 ~30 30 ~ 40 >40
HAE (mgkg™) 50 <25 25~50 50 ~ 100 100 ~ 150 > 150
A (mg kg!) 50 <25 25~50 50 ~ 100 100 ~ 150 >150
AT (mg kg 150 <100 100 ~ 150 150 ~ 200 200 ~ 300 >300

L4 BRI
B R H Microsoft Excel 2010 I SigmaPlot 14.0

A T A 52 &, SAS (v8.2, SAS Institute
Inc. ) AT, BB PERERKE R P <0.05,
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The condition and distribution characteristic of soil electrical conductivity in cucumber-planted greenhouse
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Fig.2 The value and distribution characteristic of soil pH in cucumber-planted greenhouse
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Fig.3 The content and distribution characteristic of soil organic matter in cucumber-planted greenhouse
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Fig.4 The content and distribution characteristic of soil nitrate nitrogen in cucumber-planted greenhouse
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Fig.5 The content and distribution characteristic of soil available P in cucumber-planted greenhouse
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Fig.6 The content and distribution characteristic of soil available potassium in cucumber-planted greenhouse

R4 TREIXGEMERZMELTIRO ~ 20 cm) ECpH MF 57 & ERIIE

Table 4 Regional differences of soil salinity, pH and nutrients in cucumber-planted greenhouse

Wil ek L TKIE (51! HH TR B H_E
Item Cultivation method Gao cheng Yong qing Gao yi Qing xian Guan tao Wuyi
L 5R (ps em™) it 415 271.6d 631.6a 443.8 be 586.7 a 4129¢ 558.2 ab
AR 3 2482 a 2473 a 375.6a 249.1a 301.5a 66.9 a
pH it 11 791a 7.56¢ 7.20d 7.93a 7.55¢ 7.76 b
AL 14 7.86b 8.07 ab 7.86b 8.27a 8.35a 8.26a
AL (gkg™) it 4= 16.2d 25.7 be 27.6b 17.9d 21.1cd 36.4a
AR 3 217a 17.3 ab 16.7 ab 13.5b 17.4 ab 17.8 ab
A A (mgkg™) it 11 529¢ 2059 a 110.0b 109.6 b 105.8 b 110.0b
AL 14 373a 532a 48.0a 45.1a 487 a 41.6a
HRWE (mg kg ™) it 4= 107.5d 315.6a 218.0b 130.6 cd 139.1 cd 159.5¢
AR 3 39.8a 27.5ab 25.5ab 16.1b 32.8 ab 21.9 ab
PR (mg kg™) it +- 1 1889 ¢ 708.8 a 3803 b 42700 377.5b 7579 a
AR 14 217.2 ab 250.0 a 153.3 ab 167.5 ab 139.1b 215.8 ab

TE: ZRERR IR MIANTERZ (0~20 cm) TIERES, BN, KN, @E . FE . WHRARE G 5RR 80 33, 37, 33, 29, 24
214>, WO SRR S EM I 13010, 9. 8. 9 Hl 6 1> A FEERIR R — 4B 7 ST R IR] R L J2 0] 22 527 P < 0.05 K-35
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Fig.7 Contents of nitrate nitrogen and available phosphorus in different soil layers of 0-100 cm in cucumber-planted greenhouse and grain-

planted field
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Analysis of Salinity, pH and Nutrient Status in Cucumber-Planted
Greenhouse in Central and Southern Hebei Province

JIANG Long-gang'-2, WANG Li-ying"? LI Ruo-nan'-2, GUO Li"? REN Yan-li'?
SHI Jian-shuo"?*, WANG Ping?, LI Jian-bo*

(1. Institute of Agriculture Resources and Environment, Hebei Academy of Agricultural and Forestry Sciences, Shijiazhuang 050051,
China; 2. Hebei Fertilizer Technology Innovation Center, Shijiazhuang 050051, China; 3. Hebei Agricultural Technology Promotion
General Station, Shijiazhuang 050000, China; 4. Gaocheng Soil Fertilizer Workstation, Gaocheng, 052160, China)

Abstract: [Objective] Clarifying the soil salinity, acidity, alkalinity and nutrients of the greenhouse cucumber will
provide an effective basis for improving soil quality and green development of the greenhouse cucumber in central and
southern Hebei Province. [Method] six main production areas of facility in central and Southern Hebe were selected
as the research object in 2015, the soil samples with 1 m soil layer in cucumber-planted greenhouse and its adjacent or
nearby open grain-planted field were collected in 5 layers with a thickness of 20 cm. These soil samples were used to
determine the salinity, acid-base and nutrient status and analyze the physical and chemical properties and nutrient
changes in this area. [Result] The results showed that: (1) Compared with the grain-planted soil, the surface soil (0-20
cm) salt, organic matter, nitrate nitrogen, available phosphorus and available potassium in cucumber-planted
greenhouse in central and southern Hebei were significantly increased, and the average contents were 1.78, 1.43, 2.56,
7.59 and 2.56 times of the grain-planted soil, respectively. Soil pH decreased significantly by 0.54 units. (2) There
were great differences in soil salinity, acidity, alkalinity and nutrients in cucumber-planted greenhouse in different
sampling sites. The soil electrical conductivity ranged from 271.57 to 631.6 puS cm™, and the soil pH ranged from 7.20
to 7.93. Soil organic matter, nitrate nitrogen, available phosphorus and available potassium ranged from 16.2 to 36.4
g kg™, 52.9 to 205.9 mg kg!, 107.5 to 315.6 mg kg and 188.9 to 757.9 mg kg™!, respectively. (3) The contents of
nitrate nitrogen and available phosphorus in different 0-100 cm soil layers in cucumber-planted greenhouse were
higher than those in grain-planted soil. In 0-20 cm, 20-40 cm, 40-60 cm, 60-80 cm, 80-100 cm soil layers, the increase
rates of nitrate nitrogen and available phosphorus were 77.9%, 69.2%, 38.6%, 25.1%, 73.6% and 161.3%, 261.85%,
224.7%, 135.3%, 120.4% respectively. Except that the nitrate nitrogen in 40-60 cm and 60-80 cm soil layers was not
significant, the others were significantly higher than that in grain field soil. [Conclusion] Comparison between the
cucumber-planted greenhouse and grain-planted soil in central and Southern Hebei Province,the soil salt content
increased seriously and pH decreased significantly, and the soil nutrient content was significantly improved, but the
proportion of different nutrients was not balanced. In order to provide technical support for high and stable yield and
green development of vegetables, it is necessary to increase soil organic matter, to control nutrient input and the
proportion of different nutrients, to prevent soil secondary salinization and to alleviate the downward trend of pH, and
to improve soil quality.

Key words: Cucumber-planted greenhouse; Soil quality; Salt; Salinity and acidity; Nutrient
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