2016,35(8):1541-1549 ol IFOE R ¥ ¥ IR 2016 4 8

Journal of Agro-Environment Science

WA, B B, R, AR 22N FOGIR & LR B R L e TR AR AELT]. RV FRERE 272741, 2016, 35(8) 1 1541-1549.

YANG Si—cun, HUO Lin, WANG Cheng-bao, et al. Salt accumulation and ion composition changes in soil under solar greenhouses in Lanzhou Region[J]. Jour-

nal of Agro-Environment Science, 2016, 35(8):1541-1549.

=MHEXRETEESRERE FHRTUHFE
WmeEE, E #h, TRE, £74L
CHPE LR BE L 5 15K RALBFTERR , 224 730070)

OE: OO HOGIR E L B RN A AR R, A XA [T A FH 5 ORI AE BR A0 T 3 A4 R 3
2L O0HT T E B B AR K2 LR 40 2 U AR R, SRR T A A Ty 2 R AR R | S M ok P B KT
85, #R 2 H G 2 L ek o A R AN 12 AL, B R RO HOGIR ZE FES L 0~100 em - J2 55 L i S0, 3 i ik 2 1
17.56%~29.77% , £ 70 F R IR W 8., HH)Z (0~20 cm) LIS B IHIIN T 40% L0 F s BEE FRLAE IR AAE K, HOBIR = HFZ 15k
o3 BRI, R ORI B 1 NO: (SO% . Ca” Al Na*, (e TR R 2 2 = TP 7, BB TR 4L L HCO: o 7485
PLNOs I SOTh 3, FHES F I BURZE LA Ca g 3=, [R]HF KR Natf 3% 5 KR EE R N . b3 R i SR8, LU NO3 (SO Na™35 55 111
HERT 4R, A2 S AR A A B T IR (s SR AT T T e, i 2 1 R AL M T /K5 YL A PRI ) R

KB : HOLIEL S SR AR 5 B 4Ha MR AR R 22 My

hES#ES.S153.6  XEIFEEE:A  XEHS:1672-2043(2016)08-1541-09  doi:10.11654/jaes.2016-0059

Salt accumulation and ion composition changes in soil under solar greenhouses in Lanzhou Region

YANG Si—cun, HUO Lin, WANG Cheng-bao, JIANG Wan-li

(Institute of Soil, Fertilizer and Water—saving Agriculture, Gansu Academy of Agricultural Sciences, Lanzhou 730070, China )

Abstract : Soil salt accumulation is one of the most severe soil problems in greenhouse production. Here an investigation was conducted to
evaluate the dynamic changes of salt accumulation and ion composition in soils under different land uses and planting years in solar green—
house in Lanzhou region. Results showed that salt accumulation and ion composition in the soil were affected by regional soil parent materi—
als, hydro—geological conditions, soil permeability, farmers’ management practices, etc. When a conventional cropland was converted to so—
lar greenhouse, soil salt content was increased by 17.56%~29.77% in 0~100 c¢m soil. Obvious salt accumulation occurred in topsoil (0~20 ¢cm ),
with average salt content being increased by 40%. Salt content in the topsoil increased with increasing planting age. lons NO; ,S07%, Ca®*
and Na* were the most accumulated ones in topsoil, with anion accumulation being significantly higher than that of cations. Moreover, the
dominating anions in the topsoil shifted from HCO; to NO; and SO%. However, the major composition of cations remained to be Ca**, with
significant increases in K* and Na*. Salt accumulation and NO3,S0% and Na* enrichment not only caused physiological toxicity to vegeta—
bles, but also influenced cropping system in solar greenhouses, such as disordered nutritional supply, declined vegetable quality, soil acidifi—
cation and groundwater pollution, etc.

Keywords: solar greenhouse; salt accumulation; salt ion composition; planting age; Lanzhou
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Table 1 General information of greenhouse cultivation in different regions

[X 45§, KL S, b3l AEARLRI S RGN & Fertilizer Applications

Region Sampling Site Vegetable Type N/kg-hm?+a™! P,0s/kg-hm?+a™! K,0/kg-hm2+a™ HHLE/ - hm2e a2
i e £ RS BN B A RE ZENE RLE TNt TR 2 A%
Yuzhong PRI 408.4~1 342.8 714.3~963.5 336.4~574.7 65.8~93.5
B [l sl B B RE KA T 4 TR e
Gaolan B RS HiF B PN 224.5~1 588.7 584.8~1 045.5 262.8~647.5 52.8~137.5
ZIh X EvELol N BT RE HZH T — TR Bf pLE
Honggu FHR IR [EEZIEINEN 234.9~1 462.3 512.2~1 194.6 364.8~547.8 38.4~82.5
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Figure 1 Variation of salt content in greenhouse soil profiles in different regions
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Table 2 Variation of salt content in greenhouse soil profile under different planting ages

T A AR R Soil salt content/g-kg”
Sampling site Planting age Sample No. 0~20 cm 20~40 cm 40~60 cm 60~80 cm 80~100 cm
iy 3% g 1 3 2.64 225 2.16 1.93 1.83
Yuzhong 3 3 2.90 2.50 237 221 2.05
Luotuoxiang
5 3 3.13 2.55 245 2.22 2.09
8 3 3.55 2.82 271 2.46 231
10 3 3.87 2.77 2.66 2.37 224
12 3 426 3.04 2.81 2.54 223
15 2 4.68 331 3.13 2.86 2.52
S22 AR 1 3 2.57 2.29 2.06 1.83 1.76
Gaolan 3 3 2.92 2.37 2.19 2.04 1.84
Tuanzhuang
5 3 3.11 2.40 231 2.14 1.98
8 3 3.35 2.58 2.46 2.29 2.13
10 3 3.79 271 2.57 2.38 2.13
FANUE A 1 3 2.62 2.36 2.41 245 2.70
Honggu 3 3 2.97 2.50 2.60 2.75 2.92
Jinshatai
5 3 3.24 2.67 2.77 2.85 3.02
K3 AEMXREAXRBETEHEO020cm) IBEFESEREARTHK
Table 3 Content and composition of anions in topsoil(0~20 c¢m ) of greenhouse soil in different regions
STRE M A, - BHEF& & Anions/g-kg™ o5 B2 F B B A9 L 3] Proportion/%
. . A4 e
Sampling sie =~ P HCO; NO; cr S0% HCO; NO; cr S0t
N~ NN = e
Mg HOBRE 0.409 0.743 0.237 0.647 20.09 36.49 11.64 31.78
Yuzhong B 0.567 0.255 0.285 0.369 38.41 17.28 19.31 25.00
Luotuoxiang g3 s g 0.545 0.183 0.339 0.348 38.52 12.93 23.96 24.59
Bs P H ot = 0.439 0.535 0.245 0.552 2479 30.21 13.83 31.17
Gaolan B 0.524 0.362 0.264 0.340 35.17 24.30 17.72 22.82
Tuanshuang e gy 0.459 0.145 0.285 0.293 38.83 12.27 24.11 24.79
sy HOGRE 0.482 0.478 0.276 0.487 27.97 27.74 16.02 28.26
Honggu T 0.552 0.322 0.278 0.359 36.53 21.31 18.40 23.76
Jinshatai g5 g 0.509 0.174 0317 0325 38.42 13.13 23.92 2453
F4 AEMREANEETEHE(0~20cm)HEFESEREAMTW
Table 4 Content and composition of cations in topsoil(0~20 em) of greenhouse soil in different regions
STRE M A T A F & & Cations/g-kg™ o FH S F B 5 A9 L ] Proportion/%
. . <7 lype
Sampling site P Ca* Mg™ K* Na* Ca* Mg™ K* Na*
SevE 2
Wb HOBRE 0.565 0.186 0.367 0.531 34.26 11.28 2226 32.20
Yuzhong TR 3 0.366 0.137 0.225 0.317 35.02 13.11 21.53 30.33
Luotuoxiang 1.3 g1 g 0.384 0.125 0.135 0.298 40.76 13.27 14.33 31.63
5152 B HotiRz 0.525 0.194 0.312 0.465 35.09 12.97 20.86 31.08
Gaolan g 0.338 0.127 0.215 0.325 33.63 12.64 21.39 32.34
Tuanzhuang e s g g 0.324 0.131 0.114 0.251 39.51 15.98 13.90 30.61
srtems  HOGRE 0.519 0.226 0.369 0.498 32.20 14.02 22.89 30.89
Honggu LS 0.356 0213 0.212 0.307 3272 19.58 19.49 28.22

Jinshatai e AR 0359 0.145 0.126 0.279 39.49 15.95 13.86 30.69
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Table 5 Content and composition of anions in topsoil(0~20 em ) of greenhouse soil of different planting ages

REEHE,  FMEARR A [+ &t Anions/g-kg™ i B 2 S B Y e 5] Proportions/%
Sampling site  Planting age HCO; NO; cr SOY HCO; NO; cr So%
IGRL 1 0.476 0.365 0.280 0.419 30.91 23.70 18.18 27.21
Ll?iiilgn . 3 0.490 0.442 0.286 0.483 28.81 25.98 16.81 28.40

5 0.473 0.513 0.257 0.556 26.29 28.52 14.29 3091
8 0.452 0.675 0.230 0.661 22.40 33.45 11.40 32.76
10 0.367 0.842 0.203 0.734 17.10 39.24 9.46 34.20
12 0.295 1.125 0.190 0.830 12.09 46.11 7.79 34.02
15 0.262 1.238 0.200 0.944 9.91 46.82 7.56 35.70

R S=qrifin 1 0.491 0.288 0.288 0.432 32.76 19.21 19.21 28.82

Tugj;ﬁi‘;ng 3 0.480 0.453 0.280 0.473 28.47 26.87 16.61 28.05
5 0.456 0.545 0.248 0.537 25.53 30.52 13.89 30.07

8 0.409 0.614 0.208 0.599 22.35 33.55 11.37 3273

10 0.360 0.775 0.199 0.719 17.54 37.75 9.69 35.02

ANUE SUa 1 0.489 0.336 0.287 0.430 31.71 21.79 18.61 27.89
Jlfr:l‘i%t;‘l 3 0.489 0.485 0.286 0.481 28.09 27.86 16.43 27.63
5 0.468 0.612 0.254 0.550 24.84 32.48 13.48 29.19
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Table 6 Content and composition of cations in topsoil (0~20 c¢m) of greenhouse soil of different planting ages
Rbfhrd AR a B 3 it Cations/g kg™ 1 B - S FL ) Proportions/%
Sampling site  Planting age Ca? Mg K Na* Ca? Mg K Na*
HiHhog e 1 0.481 0.143 0.140 0.332 43.89 13.05 12.77 30.29
Y“Zho_"g 3 0.535 0.158 0.172 0.410 41.96 12.39 13.49 32.16
Luotuoxiang
5 0.622 0.165 0.192 0.447 43.62 11.57 13.46 31.35
8 0.654 0.161 0.279 0.561 39.52 9.73 16.86 33.90
10 0.715 0.172 0.315 0.655 38.50 9.26 16.96 35.27
12 0.766 0.194 0.369 0.639 38.92 9.86 18.75 3247
15 0.797 0.216 0.472 0.742 35.79 9.70 21.19 33.32
e S=zilin 1 0.438 0.162 0.145 0.343 40.26 14.89 13.33 31.53
Gaolan 3 0.507 0.180 0.169 0.402 40.30 14.31 1343 31.96
Tuanzhuang
5 0.532 0.187 0.186 0.431 39.82 14.00 13.92 32.26
8 0.522 0.205 0.253 0.508 35.08 13.78 17.00 34.14
10 0.567 0.223 0.308 0.641 32.60 12.82 17.71 36.86
ah s 1 0413 0.185 0.144 0.341 38.13 17.08 13.30 31.49
Honggu 3 0.587 0.193 0.172 0.409 43.13 14.18 12.64 30.05
Jinshatai
5 0.646 0.245 0.190 0.442 42.42 16.09 12.48 29.02
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