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Abstract: In this study, by monitoring the contents of the indexes including Se, Sr, Mg, Cu, Zn, Pb, Cr, Hg, and Niin
garlic, garlic stems, garlic seedlings, and root soil in the main garlic producing areas of the eastern Tibetan Plateau, the
accumulation characteristics of selenium in different parts of garlic were studied, and the nutritional quality of natural selenium—
rich garlic was revealed. The results showed that by judgment based on the industry standard of selenium rich garlic, the
selenium enrichment rate of garlic, garlic stems and garlic seedling was 97% , 19%, and 13% , respectively. The Se content of
garlic was significantly and positively correlated with the Se content in root soil. The correlation between the Se content of the
aboveground parts(garlic stems and garlic seedlings) and the Se content in root soil was significantly weaker than that between the
underground part(garlic) and root soil. The enrichment coefficient of selenium in garlic, garlic stems and garlic seedling was 13%,
6.7%, and 5.7%, respectively. The selenium enrichment ability of garlic was stronger than that of garlic stems and garlic
seedlings and the ability in the study area was stronger than that in other domestic areas , which proved characteristics of high
bioavailability in alkaline selenium rich soil. The transport capacity of selenium from garlic roots to garlic stems was higher than
that to garlic seedlings, indicating that garlic stems had a higher ability to accumulate selenium than garlic seedlings. The content
of selenium 1n garlic was significantly positively correlated with Cu , Zn, and Cr, synergistic absorption effects could occurre.
Cu, Zn, and Cr were mostly organic when they were transformed and absorbed into agricultural products by soil based on the
inorganic state. Chromium (VI) which is harmful to human was at a low level. At the same time, the total amount of Cu, Zn,
and Cr in soil and agricultural products in the study area was not over the standard, therefore, the selenium—enriched garlic
produced in the study area was healthy and safe.

Key words: alkaline soil; natural selenium—enriched garlic; selenium accumulation; enrichment coefficient; transfer factor
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Fig.1 Schematic diagram of sampling position

+102-



5 IV W 45« T 0 A DX TR AR G A 7 AR 2R R A

Kpr—n A7 i BB R AR SR A SR B[R] — b B
KR I, 55 0 AR 2 T 5 H R AR RUREE LK
T 6 HPIRAE . RIESA SR GHE )k, e
TR AR AL SO, R R 1 A AR R — e N R
S~AA R S AL R A, R SRR S0 E R 11
B o MR 9 BORAE SO FEAS A AR B 3, ]
R R ARG Y 4 vk By 500 g K. B
FEICRBE R FAFEA 60 1F 3a &8 311F 38 1 31 AR
A+ 601F,
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BCF=C; i/ C 501X 100% (1)

X, BCFAEW it R & £ R Cocunc iR
YEW i e = m & &, Cosn WAEW T XS AR 2R 19 4
JTLE T . B pg/kg.

H W% i 2 # (Biological transshipment factor,
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7.2~39.4 pg/kg, ¥MH N 18.4 pg/kg; 7 £ Se F &
4b T 8.0~45.2 png/kg, ¥IMEH K 21.7 pg/kg; i & +
Se & At T 167~654 pg/kg, A A 342 pg/kg.
Xt R A Ml 35 & A AR R ATl AR AENY, Se B Sl 30~
300 pg/kg B A& by w0 K G, WF ST X 97 %0 1Y R s
WA, 7F 1% Se=>230 pg/kg Mk Y KR Se ik
F30.6~120 pg/kg, ik 100% @i, X — S HEHET
Bl M e A - A A Se B 1 S5 S0, BRI 7E RS
Se B 7 I TR UL 22 HE FE 1Y & Al £ 48 (400 pg/kg)
PR E(E S B0 R, KRR AE 1000 & il . 2 MR GR
B o 0 8, BIF 5% DX 55 28 B Al 23R 0k 1904, 50 1 i Al R
K 13%. TR, Karss b7 Se & 5 AR+ Se 4
MR DG BT s R, K5 Se & it 5 R + Se &
5 3 0F A ¢ (R=0.651, P<<0.01) , 7 B Se
TREHMEA T Se &2 B FE MK (R=0.395, P<
0.05) , 7% 4 Se & it 5L AR 1= Se & & A OCHER b &
(R=0.258) , K3k i A5 F 35 1 3 FhEE & [R] Se & &
B B IEA S (P<<0.01) . Mo b 3B A7 (55 22 55
B FIHL R A7 (K ) Se S BB SR A £ Se &y
A DG M 25 SR G IE T AR K R U VE ) Se 9 W

R
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Tab.1 Se related parameters between garlic, garlic stems, garlic seedlings and soil

R/ %

Fe b Se & /(pg/kg) Selenium content i BCF/% BTE/%

Ind Selenium en-

naex Min. Max. Mean CV richment rate Min. Max. Mean Min. Max. Mean
Kk Garlic 29.9 120.0 43.6 0.5 97 8.0 27.5 13.0
#hT Garlic seedling 7.2 39.4 18.4 0.4 13 1.9 13.0 5.7 17.8 80.9 43.6
FRAE Garlic stems 8.0 45.2 21.7 0.4 19 2.4 14.9 6.7 24.9 109.8 51.8
WHL  Soll 167 654 342 0.3

2.2 KFE SeBt AiEM
T 43 00 R B T K AS TR ER A Se 1 &

ERBOMEE 2 280, 25 RN F 1R, Kk Se &
EZRA T 8.0% ~27.5% , I{H M 13.0% ; #5 1 Se
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532 F B RO b [ 43 X b R E 43 Y 92 i
FUE GE e J1 48 b, Ry — 20 SRAE 55 1 F g 22 %)
Se [ W W 25 5%, 48 7R Ks Xt Se 1938 5% /8 1 fn & 4k
B, (B 2 F R 55 Se D B AR 357 28 5 1 SR 4R B
M Se. Al B AR, R M Se f 2 REL T
17.8%~80.9% , ¥ {8}y 43.6 % ; 75 4% Se ¥ i5 R %K
Ab T 24.9%~109.8% , BI{H N 51.8% . FRAEH 6%
(I REAR B 38 BT 1, 50 1 100% M BE AR 5 32 &
BUNT 1, Har 225558 RECOE K Tl v 55 2
FE A A2 0 B HR T B SR TG 2 Se WU BE T, Kk
s Se imE 2 RAEM B, CAREE
O N L 7 A R LT AN = N S s A S B P
SO p I F 5T DX A A XA R SR E

By, AR e ia Se 1 fig ) B85 L 3 5 et +
IX A 5% Se i BRI A — B 1 55 JCHLATE AR R
A A AL R A R A R AR Y, 5 B N A AR R
JE AR K W Fe 35 T AR AR B A HL Se, Hogz 22 1Y
B RE IR T AR o X — 5Bk & R R R
R ALl R TR R JE S R S
24 KFSe5HMITERRBKE ST
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WA AL Se L & Se i RBECK™, B IR XE T
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Y F o, A Z R A 25 00 % B 0 E 4 1Y,
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TS ME T 25 ) S5 AR T BEL T HC e o A T X i
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2[RI R G 2R, LUIBT by 00 R A v ol BT T & 4 At
WA

F2HH T Se Sr.Mg.Cu.Zn.Cr.Ni Hg.
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R
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Tab.2 Correlation matrix of enrichment coefficient of Se and other elements in garlic

1&kr  Index BCFq, BCFy, BCFy, BCF, BCF,, BCF,, BCFy BCF,, BCF,,
BCFs, 1
BCF, 0.257 1
BCFy, 0.210 0.280 1
BCF, 0.499" 0.196 0.278 1
BCF,, 0.514™ 0.497™" 0.237 0.732" 1
BCF,, 0.547" 0.126 0.460™ 0.530" 0.490" 1
BCFy 0.208 0.507" 0.480” 0.587" 0.537" 0.486" 1
BCFy, 0.378 0.374" 0.236 0.351 0.446 0.314 0.295 1
BCFy, 0.049 0.157 0.394" 0.351 0.358 0.300 0.452" -.019 1

TE o A8 0.01 2 OBUE ) M e PERE 35 5 15 0.05 20501 (RUR ) AR G 1k 8 3

Notes: ** meant at the 0.01 level(two tailed), the correlation was extremely significant;* meant at the 0.05 level(two tailed), the correlation

was significant.

MR UFEH, KnhE Se R EEE Cu &
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<104+

Z. [ABT, 5 Sr &5 5 Zn 5 Ni 25078 P<<0.01 7k
bR AR 5 W He R P<<0.05
7J(SF‘J:‘3:.EE%J‘_E*H9§3\§/\ o ,Eﬁ Mg%ﬁ%?g CY\EE;



5 IV W 45« T 0 A DX TR AR G A 7 AR 2R R A
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