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1.1 ,
5 9 ;
(12730 ~ 127°34 E, 4520 ~ 45°25 N) ( ),
, 2.8C, 130d : 3 (1), A B
723. 8mm, ; , )
1
Table1 General conditions of the experimental sies
Site No Topography and vegetation Soil type and properties Species of wild vegetable plants
A 5~ 7, (A) > 20 em (A. dpete) +
07, (0~ 20 cm) , pH6. 25, (M. struthiopteris)
128 7g kg™, (T. mongolicum ) +
(A. macostemon)
B A 5~ (A) > 20 cm (A. dpetre) +
7, 06~07 (0~ 20 cm) , pH5.92, (M. siruthiopteris)
119 7gke™ !,
C , ( ), 30% ~ (T. mongoliaim)
0% , pH6. 97, 328g ke !,
1.2 60°C , . 0.25mm
A 12 « + 5 0~ 15
7 12 “ + 7 s cm s s
Imx2m, 2 m; (0~ 15 em) s s , 0.25mm
0.00 0.10 1.00  10. 00 mg kg~ '4 ( ,
NaxSeO3 0. 00 0.033 0.33  3.30gm™ %), H20 0.5 mol L'
3, B 9 KH, PO, (41 151 X GY-1012
“ + 7 ) (0~ 15 am) (5:1) HNO3+
0-00 0.33  3.30 mg kg™ ' 3 ( HCIOs  ,45md L 'HC '™ XGY-1012
Na2Se03 0.00 0.11 L 10 gm °), 3
, C 12 «
. A )
Na2SeO3, ( 15cm 2.1
), , 21.1 A
, B C 0.221 0. 261
5 , 0.103mg kg (1 2, ).
( Ll
), ) [17)
1.3 A B \
2 (5 ) ( ) .
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(0~ 15 an) , Se03”
0. 10~ 0.33mg kg~ ' , ( )
( la ,
) N% ; 1.00 mg kg ' ,
5 , 70% ;
10. 00 mg kg™ '( ,
45 ), 72.3%( 1) 5 R (0~ 15 an) ,
(1) :(2)
C
: (D, 03
0.10 mg kg ' ( 3 0.5
, 50%, kkm %
10.00 mg kg™ ', 10%( 2 ., A
8 —0— LA Wi Soil Se content 100 C (
S —O0— Wif7 84 ¥ Se reserve ratio P ) ,
6 e Se0% (
~ - —n I
o *E 5‘304217 ) p
< 5r 3 K]
2 %o AC ( )
= B4l 5
S 4 3 ( L 1
E il 140 2
g H N 2)
n —
7 2 {20 2.1.2
2 b y=0.720 5x+0.260 5 [ 14,15,19,20]
R*=0.9997 )
0 1 1 . 1 L 5 I{[—IZPO4
0 2 4 6 8 10
HiWifk Se application (mgkg™) la
KH,PO4
1 (A B ) la
0~ 15 '
o (0~ 15 cm) | , © y= 0.025 9%+ 0.03(R’= 0.9838" ) y=
Fig. 1 Effect of application rate of Na;SeOzon soil (0~ 15 em) selenium ) o
content and residue rate of applied selenium in Typic Datk Brown Forest 0.275¢+ 0.014 9 (R = 0997 3 ) 2 ?
Soil (site A and site B) 1 year after application KH>PO4
~ 10 —o— LIEA MR Soil Se content - 50 : >
P —o— WHERSererveraio | 2 H0-Se  0.019 mg kg ' 0.282 mg kg ',
[ _‘“’ ﬁ% 138 ; KH,POfSe  0.061 mg ke '
gy 0 s 2.796 mg kg™ ', 4.8
S X 120 ¥§ ( ) 6.22% ~
7] O
3 10 7 3.78%, ; KH2PO4
0 0 19.4% ~ 37. 5%,
0 2 4 6 8 10 12
ik Se application (mg kg™) ’ ’
1 a ’
2 ¢ )
la (0~ 15 am)
Fig. 2 Effect of application rate of Na,SeO; on soil (0~ 15 cm) selenium SeO%_ 8603_ ) :

content and the resdue rate of applied selenum i sgrongly disturbed

gravel textured Dark Brown Forest Soi ( site C) 1 year after application

Se03”
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2- 2- 19,20,
Se0s”  Se0s 9.2
2 la (A B , 0~ 15cm)
Table 2 Avaihble selenium contents in Typic Dark Brown Forest Soik (site A and site B; O~ 15¢m) 1 year after NaSeOs applicat ion
H,0-Se KH,PO, KH,PO,~ Se
. Se application
Site No 1 Content Disribution percentage Distribut on percentage
(mg kg™ ") . Content(mg kg™ ') .
(mg kg™ i total Se( %) in total Se( %)
A 0. 10 0.019%0. 006 6 03 0. 061%0. 011 19. 4
B 0. 33 0.035%0. 005 62 0. 161 £0. 27 2.6
A 1.0 0.058%0.010 619 0. 284F0. 029 30.3
B 3.3 0.138%0.022 530 0. 823 £0. 066 30. 3
A 10 0.282%0.031 3B 2. 196 £0. 467 3.5
2.2 A
(A B ) 4 0.10 mg kg™ , 4
(CK) 0. 168~ 0.340 mg kg™ '( 0.383~ 0.882 mg kg™ ', 1.7~ 3.1
-1 -1
3), 0. 249 mg kg , 1. 00 mg kg ,4
0.01~ 0.60 mg kg™ ', 2.52~ 11. 2 mg kg™ ', 1.4~ 52.0
0.10mg ke~ ' ¥ \ 10.00 mg kg™ '( 45.5
-1
, ) 13. 6~ 26. Tmg kg
43.6~ 1589 ( 3) :
.4 .4
3 la 4
Table 3 Se contents in 4 wild vegetables 1 year after Na,SeO; application
M. struthiopteris A. apestre A. maaostemon T. mongolicum
Se application in
Site No. . o
soil (mg kg™ ) Se content Times over Se content Times over Se content Times over Se ontent  Times over
(mg kg™ 1) CK value (mg kg 1) CK value (mg kg™ 1) CK value (mgkg ') CK value
0. 00(CK) 031220 041 1.0 0.274%£0.013 1.0 0 22%0 012 10 0.168£0.012 1.0
0.10 0 882£0 074 2.8 0.520£0.035 1.9 0 383£0 060 17 0.517%£0. 047 3.1
A
1.00 1120952 3538 8 8810. 621 2.4 2520874 114 8 74X0.6%8 2.0
10.00 13 620 892 43.6 2.9%1.38 &. 6 16 30 840 73 6 2.7%1.43 158. 9
0. 00(CK) 0340t0 @5 1.0 0.28£0. 021 1.0 - - - -
B 0.33 4.83X0365  14.2 323%0.231 11. 3 - - - -
3.30 12 30 737 36.3 20.0£1.13 ®. 8 - - - -
0. 00(CK) - - - - - - 0.182%£0.017 1.0
0.10 - - - - - - 0.264£0.015 1.4
C
1. 00 - - - - - - 1 30£0.113 7.1

10. 00 - - - - - - 8 57%0.676 47. 1
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Fig. 3 Selenium emriching curves of 4 wild vegetables with the

ncrease in selenium application rate in Typic Dark Brown Fores Soil
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EFFECTS OF Na,SeO; APPLICATION ON SELENIUM STATUS IN DARK BROWN
FOREST SOILS AND SELENIUM ACCUMULATION IN SEVERAL FOREST VEGETABLES

Cui Xiaoyang Cao Kai Hao Jingmei

(College o Forestry, Northeast Forestry Unwersity, Harbin

150040, China)

Abstract To explore the resources of seleniunr enriching forest vegetables, an experiment was carried out of cultivating

four species of wild forest-vegetables, i e. Mateucia struthigpteris Todaro, Aegopodium alpesire, Taraxacum mongolicum and

Allium macrostemon in Dark Brown Forest Soil, using Na,SeO; for fertilization, varying in applicaion rate from Se 0. 10 to 10. 00

mg kg™ !, diredly into the top 15 cm soil layer. Soil and plant samples were collected and Se contents were detemined one year

(a full growth cycle) after the application. Results show that Typic Dark Brown Forest Soil displayed a high capacity of adsorbing
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and reserving around 9% ~ 70% of the applied Se, from low to high application rate, in the top 15 em soil layer. Of the total
soil Se, about 6. 3% ~ 3.78% waswater soluble Se and 19. 36% ~ 37. 54% KH,POs extractable Se, they were all linearly re-
lated to the initial Se application rae. All the four species of wildvegetables tested were found capable of accumulating Se ex
traordinarily from soils with strengthened soil selenium supply. And the Se contents in these plants were 1. 7~ 158.9 times as
high as that in the plants in control (CK), varying with the application rate. The four species of plants were very different from
each other in Se acaumuld ion capacity and in variation pattern of Se accumulation with increasing Se applica ion rate. On the
whole, plant Se content was norrlinearly related to Se application rate, but when the application rate was low, a linear relatiorr
ship was found and varying in range fram species to species. It was also found that plant Se content was also significantly, post
tively but nonlinearly related to the contents of soil total Se, KH,POs extradable Se and wate-soluble Se, and linearly related
when the application rate was low. It is hence wncluded that properly wntrolled soil Na,SeO5 application in Typic Dark Brown
Forest Soil would be an effedive way to cultivate Se-rich forest vegetables and to exploit Se-rich vegetable resources under the
quastnatural conditions of the forest region, except heavily perturbed coarse textured soil.

Key words Dark Brown Forest Soil; Na,SeOs; Soil selenium; Forest vegetables; Selenium errichment



