Kl FIRESREFR
2017 4F 3 J1 %5 34 4545 2 1. 128-133 March 2017+ Vol.34-No.2:128-133

LA, Bk T, TR, AF ONIR) AR AR 13 A0 IR I S LR GRS SR, Al BRI S PR AR, 2017, 34(2): 128-133.
AN Meng—yu, ZHANG Qing, ZHANG Zan-—de, et al. Effects of Different Amounts of Humic Acid on the Content of Soil Available Selenium, the Forms of
Selenium and the Selenium Absorption in Garlic[]]. Journal of Agricultural Resources and Environment, 2017, 34(2): 128-133.

AE A EEEEX T EA U S S M
T2 25 A e K e it A AT Y = il
ek F R, BN, RFR, T A

(LARERARMICF TR S IR Be, fRaEE RN 350002; 2.8 &4 Rl Bl2= B 3B 5T T, #ae fRH 350013; 3. K H E A H
ISR AW, FE KH 3661005 4.9 FERE GRS R HIEUF ST T TR S A T2 & B E K A SR E VLI A
210008)

OB CRAEN LA G0 ik RS T N R 04 A R X - 4 IO R AT T A LA B R SO P S i, 445 2R

2 « - N 1 2 B A O A P B 1 TS, 209%0M Ak B 1) = HEA 4550AT 75 £ (43.3~50.6 pg-kg™)>10%0M(37.6~48.8 pg-

kg )>5%0M(36.0~44.1 ng-kg™)>CK(33.0~41.5 pg-kg™) o RIS 1A HLTT & 0 SRR IR COCBERECk 0.821), Hok v

Mﬁm%%éﬁmm%%%ﬁﬁ0&%L%%§%%%%§W%%W%ﬁ&%%?ﬁﬁQ%nJ%%WﬁM%%%%MLi%ﬁME
AT FH N, IR E LT & S ATV AN W] A B R IR AR 4 G 2SR A HLAR AL 45 5 AN 5 2 TR R OG, HOAH G R

ﬁ%ﬂﬁowﬁo%zﬂ0%6ﬁ%ﬁm% SPTRTIRE DG AN B S o OGR4 30 T B A9 1% 12 AR (0.167~0.653 mg- kg™ )>25(0.114~

0.326 mg-kg™)>Mt(0.056~0.086 mg-kg™), H 4 ~4b 3 w5 s 25 fif 55 A4 7% 5 o 0.018~0.110 mg kg™, Y3k B T & A £ 5b b 1

(HBO01/T—2013).

SRR : TR A 3G s R s s

B %5 :5145.9 SCERFRREAD: A T EHS:2095-6819(2017)02-0128-06 doi: 10.13254/j.jare.2016.0219

Effects of Different Amounts of Humic Acid on the Content of Soil Available Selenium, the Forms of Selenium
and the Selenium Absorption in Garlic

AN Meng-yu'?, ZHANG Qing?, ZHANG Zan—de®, WANG Huang-ping?, LI Fang-liang™*, LUO Tao*"

(1.College of Resources and Environment, Fujian Agriculture and Forestry University, Fuzhou 350002, China; 2.Institute of Soil and Fertiliz—
er, Fujian Academy of Agricultural Science, Fuzhou 350013, China; 3.The Station of Farmland Construction, Soil and Fertilizer Technology of
Datian County in Fujian Province, Datian 366100, China; 4.State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Sci—
ence, Chinese Academy of Sciences, Nanjing 210008, China )

Abstract: Selenium(Se ) is a necessary trace element for human health. The land area deficient in Se is up to 70% in China. And also, in
some Se—enriched areas, Se—rich agricultural products can’t be produced, because the bioavailability of Se in soil is very low. In this paper,
soil with higher Se content was collected from a Se-rich area in Fujian Province. The soil culture test and pot experiment were carried out, to
study effects of different amounts of humic acid on the content of soil available Se, the distribution of soil Se forms, and its absorption charac—
teristics in garlic. The results showed that, the soil available Se was improved significantly with the increase of humic acid amount(P<0.01).
Contents of soil available Se were followed by 20% OM (43.3~50.6 wg-kg™)>10% OM(37.6~48.8 pg-kg™')>5% OM(37.6~48.8 pg-kg™)>
CK(33.0~41.5 pg-kg™). The organic matter content was also increased with the increase of humic acid amounts. The significant positive

correlations between contents of organic matter and different forms of Se in soils were found. The correlation coefficients were 0.963, 0.962
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and 0.906 in the water—soluble Se, exchangeble and bound to carbonates Se, and the bound to organic matter and sulfide Se, respectively.

The highest correlation was found between the organic matter and water—soluble Se, with the correlation coefficient of 0.821 with grey corre—

lation analysis method, following by bound to organic matter and sulfide Se (the correlation coefficient was 0.693 ), and the minimum value

was existed in the bound to Fe—Mn oxides (0.482). Se contents in dry weight of different parts of garlic showed the order of root (0.167~
0.653 mg-kg™')>stem(0.114~0.326 mg - kg™ )>leaf( 0.056~0.086 mg-kg™"). The fresh Se contents were reached the Se-rich food stan—
dards(HB 001/T-2013) in all treats, from 0.018 mg-kg™ to 0.110 mg-kg™.

Keywords: humic acid; available selenium; forms of selenium; garlic
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Table 1 Basic physical and chemical properties of soil and humic acid tested

e BWLF/g kg!  @R/gkg!'  Bfflgkgt @B/g-kg? B E/mg kgt HUEBE/mg ke MU /mg ke B/ ng kg
+3% 16.35 1.67 1.56 5.65 149.400 155.135 154.584 35.411
JE R 714.00 5.65 0.20 1.05 235.174 12.385 13.182 ND
TE:ND SR A
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Figure 1 The contents of available selenium in different periods
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Table 2 The contents of available selenium with different amounts of humic acid in different periods(pg-kg™)

Ab3p 45d 60 d 75d 90 d 105 d 135d 165 d

CK 33.0x1.2 b 35.4+0.7 b 36.0x1.2 b 37.5+0.7 d 41.2£1.7 b 41519 b 38.4+09 b
5%0M 36.0+1.6 ab 36.6+0.8 b 37249 b 40.2+0.6 ¢ 43.1£1.7 b 44.1£1.2 ab 39.5+1.9 ab
109.0M 37.6+2.2 a 38.3+0.6 ab 39.6+2.4 ab 44.3£0.7 b 48.8+0.7 a 46.6+2.8 ab 41.5£1.2 ab
20%0M 39.3+34 a 40.3x1.7 a 43.3x0.7 a 46.7+0.6 a 50.1£1.0 a 50.6+1.7 a 45.1x13 a

T R PRISIAR TR AN R AR B 22 57 2 (2 2% K (P<0.05)
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Figure 2 The pecentage of selenium forms in soil at 165 d
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Table 3 The grey correlation analysis table

TiH Jb3 CINEES ARSI AR PRAAYE RS AVMMAYEEE RES  AIUR
B sl CK 0.416 0.863 1.686 0.865 1.102 0.384
5%0M 0.822 0.870 0.929 0.789 1.252 0.571
10%0M 1.227 1.102 0.759 1.153 0.846 1.187
20%0M 1.534 1.166 0.625 1.192 0.800 1.858
A ML 5 HAR R CK 0.032 0.479 1.302 0.481 0.718
TR 5%0M 0.251 0.298 0.358 0.218 0.680
10%0M 0.040 0.085 0.428 0.034 0.341
20%0M 0.323 0.692 1.232 0.665 1.058
i K ZE(H Amax=1.301 83
G(1,1)=0.821 G(1,2)=0.658 G(1,3)=0.482 G(1,4)=0.693 G(1,5)=0.500
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Figure 3 Characteristics of selenium uptake in different parts of

garlic dry weight
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