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Abstract: [ Objective ] The distribution status and availability of soil selenium in three jujube orchards in
Mingin County, Gansu Province was analyzed in order to provide a theoretical basis for the development of
the selenium-enriched jujube industry. [ Methods] The contents of total selenium and various forms of selenium
in the 0—60 cm soil layer in three jujube orchards of Minqin County were measured by a method of successive
extraction. Jujube distribution characteristics and availability were determined. [ Results ] O The total
selenium content was 24—520 pg/kg (average was 210.625 pg/kg) . suggesting that total soil selenium was
not deficient. @ Total soil selenium content increasingly declined with increasing soil depth in the 0—60 cm
soil layer, with values in the three orchards following the order of Liugou™>Zhangba™>Xinguoyuan. According to
the partition criterion for soil selenium content, the surface soil (0—20 cm) was categorized as selenium-rich; the
subsurface soil (20—40 cm) was selenium-rich and selenium-poor; and the bottom soil layer (40—60 cm)
was selenium-rich, selenium-poor, and selenium-deficient. @ The available selenium content was 42.5 pg/kg

and accounted for 20.2% of total selenium. Soluble selenium was 1.1—1.4 ug/kg, exchangeable selenium was
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1.4—2.8 pg/kg. Both of these selenium forms together accounted for only 7.7% of the available selenium.

The remaining available selenium was all organic selenium. @ The available soil selenium increased with

increasing number of reclamation years and followed the order of Xinguoyuan>Liugou>>Zhangba among the

three orchards. @ The contents of total selenium, available selenium, and ineffective selenium were greater

under trees than between tree rows. [ Conclusion] Total selenium was not deficient in the soil of jujube

orchards of Mingin County, but available selenium was deficient. Hence, development of the selenium-enriched

jujube industry will require artificially supplementing soils with selenium fertilizer.

Keywords: soil selenium; distribution characteristics; availability; jujube orchard; Minqin County, Gansu Province
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Table 1 Classification of total selenium in soil of jujube orchard in Minqin County

& R bR/ (g kg™ FEAEL /A~ BREA /A HAK/ Y% AR/ (pg e kg ) FHME/ (pg e kg )
B A <125 6 72 8.3

R 125~175 11 72 15.3

J2 il 175~450 54 72 75.0

7 450~2 000 1 72 1.4 2520 210.6

i 2 000~3 000 0 72 0.0

FU ] =3 000 0 72 0.0

&2 al 0,3 NIREE 060 cm 1 2 2l
HEOPEEY R I T K FATE. B R RS R
T2 R R FATI, AR sk WO, HA 0—
10 cm 2T 20 & & K TA7H,10—40 cm )3
BN RIAT ) el S B R B 2R, TE 40—
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Table 2 Total selenium content of soil under trees and between rows in jujube orchard in Minqin County ve/kg
\ R b ik W
W /cm , s , P , P
W 1718 W 7 18] W 17 18]
0—5 241.5 199.6 324.2 294.1 453.6 342.5
5—10 232.0 197.5 230.0 214.3 270.3 242.7
10—20 225.7 180.5 184.1 184.6 255.5 205.7
20—30 204.0 177.0 171.3 171.7 243.7 206.1
30—40 165.5 115.2 170.8 173.8 229.7 197.8
40—60 90.0 55.3 142.4 169.6 224.2 190.0
EHH 193.1 154.2 203.8 201.4 279.5 230.8
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Table 3 Different forms selenium content in soil of jujube orchard in Minqin County

" WF LR LR
R/ . ) N y - - : » N - - -
e I T T T P T O T T B O T i O T
0—> 1.3 0.5 2.1 0.9 49.2 20.4 2415 1.1 0.6 2.4 1.2 40,0 20,0 199.6
5—10 1.4 0.6 1.7 0.7 52.0 22.4 232.0 1.2 0.6 1.8 0.9 42,0 21.3 197.5
g 10—20 1.2 0.5 1.8 0.8 99,6 24.6 225.7 1.2 0.7 1.8 1.0 29.4 16.3 1805
Ji 20—30 1.2 0.6 1.5 0.7 49,0 240 204.0 1.1 0.6 2.2 1.2 42.5 240 177.0
30—40 14 0.8 2.4 1.5 36.5 22.1 165.5 1.1 1.0 2.8 2.4 41,5 36.0 115.2
40—60 1.1 1.2 1.9 2.1 41.5 46.1 90.0 1.2 2.2 2.0 3.6 19.0 344 55.3
0—> 1.3 0.4 1.9 0.6 4175 14.7 324.2 1.3 0.4 2.1 0.7 43.0 14.6 294.1
5—10 1.3 0.6 1.7 0.7 28.1 12.2 230.0 1.1 0.5 2.0 0.9 99.0 25.7 214.3
% 10—20 1.1 0.6 14 0.8 3.7 20.5 184.1 1.2 0.7 2.3 1.2 26.0 14.1 184.6
L 20—30 1.2 0.7 1.9 1.1 35.3 20.6 171.3 1.3 0.8 2.3 1.3 34.0 19.8 1717
30—40 1.2 0.7 2.3 1.3 38.3 22.4 170.8 1.3 0.7 2.1 1.2 21.5 15.8 173.8
40—60 1.4 1.0 2.2 1.5 33.1 23.2 142.4 1.1 0.6 2.2 1.3 32.0 18.9 169.6
0—> 1.3 0.3 1.8 0.4 51.2 113 453.6 1.3 0.4 2.1 0.6 475 13.9 342.5
5—10 1.2 0.4 2.1 0.8 33.9 12,5 270.3 1.1 0.5 2.0 0.8 281 11.6 242.7
~ 10—20 1.1 0.4 2.2 0.9 5.7 22.6 255.5 1.3 0.6 2.1 1.0 33.1 16.1 206.1
@ 20—30 1.2 0.5 2.3 0.9 4174 19.5 243.7 1.2 0.6 2.3 1.1 3.7 18.3 205.7
30—40 1.2 0.5 2.2 1.0 35.1 15.3 229.7 1.3 0.7 2.3 1.2 28.3 14.3 197.8
40—60 1.3 0.6 1.6 0.7 42.1 18.8 224.2 1.1 0.6 2.2 1.2 35.3 18.6 190.0
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Table 4 Available and unavailable selenium contents in jujube orchard of Minqin County

W L% A1) £ 3%

FifiL bl WL/ AR/ Jo R/ A1/ A B/ TeRm/ 21/
g kgD e/ 7 (g ke ) e/ % (ug kg D) (ugo ke ) Ledil/ (ug - kg D) Ledil/ % (ug * kg D)

0—5 52.6 21.8 188.9 78.2 241.5 43.5 21.8 156.1 78.2 199.6

5—10 55.1 23.8 176.9 76.3 232.0 45.0 22.8 152.5 77.2 197.5

i? 10—20 58.6 26.0 167.1 74.0 225.7 32.4 18.0 148.1 82.0 180.5

) 20—30 51.7 25.3 152.3 74.7 204.0 45.8 25.9 131.2 74.1 177.0

30—40 40.3 24.4 125.2 75.6 165.5 45.4 39.4 69.8 60.6 115.2

40—60 44.5 49.4 45.5 50.6 90.0 22.2 40.1 33.1 59.9 55.3

0—5 50.7 15.6 273.5 84.4 324.2 46.4 15.8 247.7 84.2 294.1

5—10 31.1 13.5 198.9 86.5 230.0 58.1 27.1 156.2 72.9 214.3

ik 10—20 40.2 21.8 143.9 78.2 184.1 29.5 16.0 1556.1 84.0 184.6

& 20—30 38.4 22.4 132.9 77.6 171.3 37.6 21.9 134.1 78.1 171.7

30—40 41.8 24.5 129.0 75.5 170.8 30.9 17.8 142.9 82.2 173.8

40—60 36.7 25.8 105.7 74.2 142.4 35.3 20.8 134.3 79.2 169.6

0—5 54.3 12.0 399.3 88.0 453.6 50.9 14.9 291.6 85.1 342.5

5—10 37.2 13.8 233.1 86.2 270.3 31.2 12.9 211.5 87.1 242.7

N 10—20 61.0 23.9 194.5 76.1 255.5 36.5 17.7 169.6 82.3 206.1

g 20—30 50.9 20.9 192.8 79.1 243.7 41.2 20.0 164.5 80.0 205.7

30—40 38.5 16.8 191.2 83.2 229.7 31.9 16.1 165.9 83.9 197.8

40—60 45.0 20.1 179.2 79.9 224.2 38.6 20.3 151.4 79.7 190.0

T 46.0 20.4 179.4 79.6 225.5 39.0 20.0 156.4 80.0 195.4
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Table 5§ Relationships between soil available selenium and reclamation years in jujube orchard of Minqin County
coo KEEEAHE, AR LA/ A7 2l A5 20/ .
Fifi (pg+ kg™ ) Lt/ % (pg+ kg™ ) e/ % (pg+ kg™ H) IFRAER/a
Hn 2 el 3.2 7.2 41.5 92.8 44.8 40
7N 8 3.3 7.7 39.8 92.3 43.1 8
ik 3 3.3 8.3 36.5 91.8 39.7 5
I {E 3.3 7.7 39.3 92.3 42.5 14.3
b (8] HIREe, BRIT, REBH J , 5. 25 IR 35 v I 1 M+ HE A i) 4
3 85w

(1) REYEWIX 3 A58 A e 3£ 2 + 1 4 A 6t
Z HEMASE RN H R, W L IE S
B TATE . AE 0—60 cm + )2 E N M E + 2 HEE
B, A g 2 b, R )2 (0—20 em) LR TR
G278, 28 22 (20— 40 em) 48 L2 Al F/0 il 5
JIEJZ (40—60 cm) 1= HER Iy L A0 /DG ARG

(2) A RO & BRI AL S Y 20.2%
U s 7K S R A 4 AR AT o A R Y 7.7 0%
AR AP, A DU & 52 53 501 o8 3 A el >
FNVE R I, FF R AR A ML A .
G A A5CT A T AKX 2 IR R s AT

(3) RN EVPIX 3 AN B4 bl + S5 20 & AR
R ) 2 R R A R VAT R D D K P R A ke 2 G A
. S BR AR I, WSR2k R,
WAL N T #b FEAAE

[ & % X # ]
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