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Abstract: Selenium (Se) is an essential element for humans. Se deficiency can result in many
diseases such as Keshan and Kashin-Beck diseases, and can cause immune deficiency and even
cancer. However, most Se supplements in the market come from inorganic Se addition, which are
unsafe and expensive. Natural Se sand is a readily available product which is air permeable and
watertight. It is a kind of good matrix for producing Se enrichment plant. Green cabbage is a
common vegetable that provides nutrition to human. This project aims to test the efficiency of
Sand Se in cultivating green cabbage and provide Se as a nutrition source. Experiments include
five group: a control group (CK) without fertilization, and four experimental groups: CT: natural
Sand Se, CT1: chicken manure: Sand Se =1:1, CT2: chicken manure: Sand Se =1:2, CT3: chicken
manure. Results showed that Sand Se addition increased significantly Se concentration of green
cabbage by 45%. 61% and 64%. Compared with the CK and CT3 group, the yield, leaf thickness
and water use efficiency of the green cabbage increased significantly by 45%, 22.78% and 56.66%,
respectively, under chicken manure: Se sand =1:2 treatment. Soil manganese and zinc
concentration accounted for 72% variation of the green cabbage biomass and soil zinc accounted
for 66% variation of the water use efficiency. These results also indicated that sand Se, particularly
when mixed with chicken manure, can not only provide Se as a nutrition but also is beneficial to
green cabbage yield. This study results provide useful information for supplying economic and
healthy Se green cabbage.
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Table 1 Experimental design

Vaih Ab fal 5 it I
Groups Treatment Acronym Fertilizing amount
(kg)
Xof 2 7 R R CK 0
Control group Control
S Tl CT 1
Treatment group Sand Se
A& WhAl= 101 CT1 0.325:0.325
Chicken manure: Sand Se
A& WA= 1:2 CT2 0.25:0.5
Chicken manure: Sand Se
ICES CT3 0.5

Chicken manure

1.2 SEedhRt
e AL RO 100 22 A5 L4, pH A 7.5, @i 0.14 mg kg,

FEFNE: A7 i i) AL i s T AR HUIERIE A IR~ =], 5% 0.17 mg -kg™;
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Fig. 1 Outside (left) and inside (right) structure of Se sand (Field emission scanning electron

microscope)
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Table 2 Effect of treatment on green cabbage and soil properties

W58 FE AR df F P
SHIE S B (mg kg ™) 4 2008 0.000
S FEME (@ 4 475 0.005
S H W B SR (em) 4 847 0.000
S H I 2 i 2R (mol m 2 s 7) 4 1305 0.000
SRHIE KD FIFZE (gkg™ 4 432 0.007
SGHIEH SR alkEmgL™) 4 3.00 0.003
SEHIEM 4R b Wk (mg L) 4 400 0.010
SRHIEIAEE N RIRE(mgL ™) 4 400 0.015
el B (mg kg ™) 4 4105 0.000
TIE AR RS (A 4 536 0.010
TIEAEE (gem™) 4 9.21 0.001
-3 5E O = (mg kg ) 4 432 0.020
TSR (mgkg™ 4 530 0.010
THEHE SR (mgkg™ 4 531 0.020
TSR (mgkg™ 4 44 0.020

e Rp R BRI EE SR,

Note: Only significant results are shown in the table.
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sand 1:2; CT3. Chicken manure. Different letters indicate significant differences (P<0.05). Data shown are mean =+
SE. The same below.
K2 gtHEMSE () MEYE (b M5

Fig. 2 Se concentration (a) and biomass of green cabbage (b)
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Table 3 Effect factors of Se concentration, biomass and transpiration rate of green cabbage
S AR b B 2 . b
Trait of green cabbage ]
Variable
RS TIEW S & 0.65 18.37 0.001
Se concentration i )
Soil Se concentration
of green cabbage
TS E 0.13 5.21 0.048
Soil Mn concentration
SHEEYE IS 0.2 6.63 0.03
Biomass of green cabbage Soil Se concentration
g E 0.52 10.7 0.008
Soil Mn concentration
S AN e {20 Y 0.66 13.68 0.007

Transpiration rate

of green cabbage

Soil Zn concentration

5 CK ML, CT2 &3 R 28K a. ok b MSEE F & & (K30 a, b, o
SEUG 25 AR WD 00 B R A S ST E AN FIRE L e s e AR R, Horp CT2 B3
HEnH R RER 22.78% (& 3d). MHEMIRIIESSEIR EF, TEXSIIEIFBOE B3 R st

CT3
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Fig. 3 Photosynthetic pigments concentration (a), leaf thickness (b), transpiration rate (c) and water use efficiency
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Table 4 Size of vacuole and amount of green cabbage cell

yhsil MR/ (um,10%) Ui (A4
Treatment Vacuole size Cell amount
CK 200.3242.7¢ 38+20b
CT 402.5461b 61+10ab
CT1 504457ab 96+15ab
CT2 784.4437a 135#2a
CT3 215.9330c 96+16ab

I MNEFEHARFRZEREE (P<0.05),
Note: Different letters indicate significant differences (P < 0.05).
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