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PSSR E NP 4, % R F I (0(CK) . 1.5,3. 0,6.0,10. 0 mg/kg) il [i% 44 i AT . 317 A8 52 4k A6 JIE . A=
By S5 A AR 7K 2% RN IR 4 ol JIES R A 2 R A 1, TR ST 4 PG AR Xk D 4% R A S R RTE R SR, (45 R )
S &2 1.5 me/kg (o A0 R A A0 A 41 ) B B 48 35 7= B3 0, 22 Ji5 Bt 2 06 108 Pk 0 o 6 48 2 7= ik AV 5 i o 04 02
S, T S B R ML A B A R BT R S RN L R A IR D B N B R B A LA
B Ak AR AR L 3. 0 meg/kg MEL. TEIEECAAC A 3. 0 mg/kg B .4 AR AE R 2500 S48 Fie by ng 2. (45
T 4 PG HE A Az )k B IE | P 7K 92 TR A XoF b % 2 190 344 7 8O P T A R G ES STV G R S S L AR H B L 3. 0
mg/kg HH.
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Effects of different selenium fertilizers on the yield,
selenium contents and qualities of potatoes

YIN Jin-yan, GENG Zeng-chao, MENG Ling-jun,
WANG Hai-tao,ZHANG Wen,CHEN Xin-xiang

(College of Resources and Environment , Northwest A&F University ,Yangling s Shaanxi 712100, China)

Abstract: [Objective] The research was conducted to investigate the influence of different selenium fertilizers
towards potatoes on yields, selenium contents and qualities,and provide basis for selenium-enriched potatoes pro-
duction. [Method) We took ¢Zao Dabai” potatoes as objective and processed soil with content of selenium (0(CK),
1.5,3.0,6.0,10. 0 mg/kg) sodium selenate fertilizer, sodium selenite fertilizer, biological carbon selenium fertiliz-
er,selenium fertilizer of water absorbent and slow-release by pot experiment to study the effect of these four seleni-
um fertilizers and their dosages on outputs,selenium contents and starch of potatoes. [Result] With the exception
of sodium selenite fertilizer, when the application rate of Se was 1.5 mg/kg,the yields of potatoes would increase
firstly and then decrease;selenium contents and transformation of potatoes increased firstly,and then decreased with
the increase of selenium processing concentration, considering the crop,selenium contents and transformation of po-
tatoes,the application rate of Se should be controlled at about 3. 0 mg/kg at the proper selenium concentration(3. 0
mg/kg) ,these four kinds of selenium fertilizers could not influence starch accumulation of potatoes. [Conclusion]

Biological carbon selenium fertilizer and selenium fertilizer of water absorbent and slow-release have significant su-

Ccks HEI]  2012-02-14

[(FE&WH] EZEMRIE“9487 T H “ M A A Y B 25 & F AL B AR 517 (2009-4-64) 5 R 9487 T H “ A= 1y i 4% A 5| ik K 1k
(2010-Z19) ; BEVPE 48 B SR B 22 JL AU AT 28 11 21351 H (2010JM5004) 5 B2 P4 45 T XI5 H 85 550 A W) o 3k 28 T M T 7 T it Fi 4% R
587 (2010K02-12-1)

[(TEHETA] B4 (1986—), 5, I Fg B e A, AR, 32 22 AT 0 2 & Al T 4% 25T . E-mail : yinjinyan19861117@163. com

GEMfEER] BB 1963—), 5 BePEahIR A #0482 . 3222 S5 AR R+ 1 F Rl 1% 35 9 55 AL B9 . E-mail: gengzengchao@126. com



CHER]

BB o » 45 < O [ 00 A o 4% 2 7 T 5 Lt B A B TR 123

periority in outputs of potatoes. The application rate of Se should be controlled at about 3. 0 mg/kg.

Key words: slow-release fertilizers;potatoes;selenium
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AN TR AR B St i, e rp 1/3 g ™ B Al X 0 4 O R
(N E 3K 3 AC LA B . FE A i W R T A B
Al K F JC AL , 4 il o2 1 sh Al s i B A AL
S RIP ety PR SR IR TRV N IS RPN NS
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Tk 0T G A S 5 A4 e A R RO R
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LA (Solanum tuberosum ) VE N F AR SE W
&Y AE 4t SR AT Iz R JC A — SE 3 X 5
SEAA DR Y TR T AR g R R A
Yy, AR A SR S X LA R AR K. B
BT B P X A7 A AR R RORRE L R
A B N AR AR R R R AR AT T
WESE Al 76 B 58 5 i iF 5 e A0 . it
i it AE kD 78 - SFEARG L E T 4R Ry 1D A% B A R T Ik
AR B

AT AR SR BT B AR T 51 R )iz S, e Y
RN AL Ge RE A S 4 v HL /b 1l AR R
P 51k B BRI T g BT TR AR B AR A L AL
SEMAE T AR ST R R AR GR R A Bk 2 R
P18 T A Rk 3 3 VA R o H o A e R A
PR G Rl I 5 SVl 79 i S 04 72 4 i A — rES A
DAL . 3 AT IX 4 Fof I XoF T B 7 AR S
A R DL STOR O A B B8 B A KR e A G S T
KA RS B9 VE FHROCR - & 78 Al 1 4% 55 B T & 4
HEIE ISR .

L #E5 Ik

1.1 ks

At 1 55k PP A7 v B2 S ST I e B YD B
HEABACER I AL 4. 71 g/kg. HBA
30.23 mg/kg, # & # 21. 91 mg/kg, H A W
7.42 mg/kg.pH 7. 9,41l 0. 086 mg/kg., it 5
BEMMON R A, KN R SET L A5 K
AR A A ERDIR 50 . PR 7K G2 R A 2 K
—SE R B AR Al (Na, SeO, « 10H, O) %5 ¥k ¥4 &) wgt
TWUAE LR AR b A . AR e FE A0 2 P A R A 5
A ) A S 36 3 Ao W B N A O L AR

1 mm G A A Yk F AT B R ] Ak AR 2 fig
AT 2R B 2 BT 260 Na, SeO, « 10H,0
Fl Na, SeO, i # .
1.2 K&t

T 2011-08— 10 £ P4 b A BB K BF U8
WP TP & 47 . g 2R AT 4 Fpal e , 43
S Sy IV G 2 ki S G R i S 2 A e R A I | R
TR G BRI AL, B A Al AL & 5 0(CKD L 1.5,3.0,6.0,
10. 0 mg/kg 5 AN HIEAK- 4 RELE . Hri, Bk
RS IS v B R B RN AR Wk ) B LE ol 1 s 20, B
A KA W R it e 3 ) A 0. 1. 26,2, 52,5, 04,8, 41
g5 PRK G2 A0 AL v Al 12 A0 A0 DR KGRI B o & Lo 1
40, BIEEAS 7K P 19 R KGR it 2 439 2 0,2, 52,5, 04,
10.08,16.82 g, ¥t £ FL42 2 mm i, RS
JGLL 9.0 kg/#h3E A 22 em X 28 em ¥R fh, B
kg T+ Hii A K. O 0.15 g,N 0.07 g fl P,O; 0. 22
g AEIENE o A0 JIE A A i BE 34 A0 it A B pr, g /2 K
JEFE SR EM . REE.BERE L HRE. &
K60 d J5 Ak D AN R RS T 60 C
THET R .
1.3 MEmMBKRFE

L4 SR R R B 0 A SR o PR AR
Fik, W1 g BT, iINA 20 mL 4 mol/L Y
HCIL.#F 170 °CF [l 3 J)2 b 20 min, ¥ H1 5 B LW
W E RS TP AL S i . 0.5 g R TR,
WA 7 mL B & H W (4 mL HNO, +1 mL
HCIO,),180~200 “C 44k 2 h ¥ #1J5 F i 10 mL 4
mol/L B HCl if it 10 min, 2818 7K & 245, HA D
R A 900 vk W S R, A PN

= A E U S . JEN SRR IR UK
fif 32 5
1.4 #HiEAE

R E s % B Excel 2003 i1 DPS v7. 05 R4
A3 MT A AT AT A AL B

2GR

2.1 AEWEXNIHEFENHIT

1 A, B AE & 1.5 mg/kg B, E Al
T 1 I AT M AT A A 0 e 6 AT A PR K 2% R A
FIEL ) 4% 7= i) SRy Xt R R 99. 03 %6,100. 14 %,
106.23% Fl 116. 01 %6 ; X4 fifi AL H &t >4 3. 0 mg/kg



124 T AR MR 22 4R CH AR B 2 O

540

Ao A K 2 TR G IS G % 0 G S A 4 e R T A I
MG 7 0 A6 IS 1% 8 8 7% o 43 3l Ol X BRI 65. 7200,
77.88%,97. 31 % F1 97. 64 % , 13 W A AT i FH AR 4K
(1.5 mg/kg, [ 0.6l B2 44 A6 HE 1) 4 3 T S 4%
B G T R 2 JE R A IS RS
(Se®* >3.0 mg/kg; Set™ =1. 5 mg/kg) , i T 41
TR AR T R R BT R

A RO AT A A T S A 2 SRR R 3
0 R LA AR A B e 7 G O 4 o
ARIFFEREFEMEM. EMEHEN 1.5 mg/ke
R 4 Aol AE PR 7K G Bl AT | A ) ¢ kAT # g 7
RORAHS o HC R 2 8 1R TG I STV 7 22 A 05 S 280 2R B
78 o IR TR K SR AT | A= Wy e HE il AE HAT A

®1 ARAWEENILEF~ENZN(TFRE)

Table 1 Effect of four selenium fertilizers in different levels on yield of potatoes(dry weight) g/ Bk

W6/ (mg » kg 1) il 22 4 Tl JES VT 7R 4 05 AT A W) e S AR PR 7K 22 TR A
B g " ke Sodium selenate Sodium selenite Biological carbon Selenium fertilizer of water

Selenium application . - . o
fertilizer fertilizer selenium fertilizer absorbent slow-release

0 44,1640.76 a 44,1640.76 a 44,16+0.76 b 44,16+0.76 b

1.5 44,224+3.39 a 43.734+1.18 b 46.91+1.65 a 51.2341.95 a

3.0 34.39+1.35 b 42.97+1.38 b 43.124+2.17 b 29.0242.36 ¢

6.0 23.6843.22 ¢ 22.5642.74 ¢ 28.30740.55 ¢ 26.7341.40 ¢

10.0 6.4340. 64 d 15.2140.86 d 20.5240.13d 16.85+0.75 d

TE R8O P AR 227 (= 4) 5 R SRR 5 b A [/ /NG 5 B 3 R R 7E P<<0. 05 K2 57 B 3% (LSD A . £ 2 [,

Note:Data are “mean®SD” (n=4) ; The different normal letters in the same row refer to significant difference among concentrations at

P<0. 05 levels (LSD test). The same as table 2.
2.2 AEAWMEMESHREESENH I
2.2.1 EAAF  AS[EAGAC X 1D A4S B R S A
SR W 2, K 2 AT LLFE W, 24 0 G R 4k A
JIES L 2B 4 e B G RES R /K % e I it FH /T 6. 0
mg/ kg, fiff {2 £ A AL it H] &/ T 3. 0 mg/kg B, B &
A FRAR AT R A G, S RN B A N R

e i A ES P o I G R G AR A 55 A 3
A A A BER 4% B B 25 S SR R R . G
HEFI 2N 1.5~3. 0 mg/kg B, 7 [A] — Ji il 7K F-
S 5 i e e R R A i TR G A > A= ) R il
JE L PR 7K G2 R G A = NIV 4 7% 4 i S

%2 FAABEXNIRERASBOLM

Table 2 Effect of four selenium fertilizers in different levels on the selenium content of potatoes ng/g
- . -1 il 2 k04 AT SV i 7% 4 i3 AT HE W) e ST AT PR K 22 B AT
AR A A/ (mg « kg™ 1) . ; . : : . o
. .0 Sodium selenate Sodium elenite Biological carbon Selenium fertilizer of water
Selenium application .. . . o

fertilizer fertilizer selenium fertilizer absorbent and slow-release

0 0.6840.04 ¢ 0.68+0.04 e 0.68+0.04 e 0.6840.04 e

1.5 15.554+4.06 b 2.77£0.35d 11.36+1.00 d 9.48+0.70 ¢

3.0 28.68+1.14 a 4.8940.33 ¢ 18.21+0.40 ¢ 18.48+0.49 b

6.0 12.784+0.48 b 5.63+0.28 b 25.684+2.11 a 26.76+1.70 a

10.0 1.2540.25 ¢ 10.56+0.57 a 21.594+2.63 b 4,22740.42 d
2.2.2 AAMEE  ORFEM D EE AL R AR B BLAN Y B 4K R D 53, 4106, 58. 53,

BAHASE A as R ILE 3. APk 3 AT H, X E 61.90 % Fl 52. 30 %, 405l X BEAY 1. 21,1, 33,1, 40

ThES S AT LA & AR 0. 30 pg/g. T Al iR A i
I STV 2 A S 2 0y e R 0 N DR OK 2 R A AT 4
FAIE (0~ 6. 0 mg/ke) &b B b 4% B 1) fe AR AT HL AN
SR 4. 13,1, 62,7.03 Fl 4. 96 pg/g. 55N
XF BRI 13. 76,6, 81,23, 45 F1 16. 53 £, F WX+
St N — & = A AT R A S R R A L
R, YA AR & 1.5 mg/ke W, 6l R 4 6
I STV 5 2 A A 2 0y e R 0 A DR OK 2 R A AT 4

A1 19 A% s (ELRE 5 ik AT FH 2 A9 35 A7 AL A i) 2
REEARR TR, E BN X KA P
PR RIS FIURE 38 52 450 Xl 85 N A7 LA % Ak 1 i
FEA R R v W B A IR 22 TR AT LA 5% AL 3R
TR kR RER T b S A e . 2
BOD B 5 B DT 52 06 JC ML AR 1] A7 HLATG 9 e AL . 23
I TR AR BV e AT LA A A AR
il JIEL it FH 2 LA 3. 0 mg/kg R,
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Table 3 Effect of four selenium fertilizers in different levels on inorganic and organic selenium in potatoes

i 1T 2% Y JHHE/(mg « kg™ 1) T/ (pg s g D) HHLE/ (pg gD AL/ %

Species of selenium treatments Inorganic Se Organic Se Transformation

0 0. 38 0. 30 44,12
T e k6 0 1.5 7.25 8.31 53.41
Sodium selenate 3.0 12.51 16. 17 56. 37
fertilizer 6.0 8. 65 4.13 32. 31
10.0 1. 00 0.25 20. 32
0 0. 38 0. 30 44,12
7 i 1 49 7 1.5 1.15 1.62 58.53
Sodium elenite 3.0 2.93 1. 97 40. 15
fertilizer 6.0 3.59 2.04 36. 26
10.0 7.70 2.86 27.06
0 0. 38 0. 30 44,12
He B e EL AR 1.5 4.33 7.03 61.90
Biological carbon 3.0 9.13 9.08 49. 85
selenium fertilizer 6.0 11.57 14,11 54.94
10.0 15. 06 6.53 30. 24
0 0. 38 0. 30 44,12
PRAK SR R AT 1.5 4.52 4.96 52. 30
o
slow-release 6.0 14,82 11.94 14. 61
10.0 3.10 1.12 26.48

AL R =47 HLA /B X 100% .

Note;Percentage of transformation=Organic Se/Total Se X 100%.

2.3 AEMEREXDREFEHEENIME
A TR A8 JIES XoF 5 % 2 A 5 A AR R DL 1

134.00 1
132.00 ]
< 130.00
2% —
. 2128.00 F
&8
J]I]ﬂ% 126.00
5 L
= g 124.00
B o12200F
120.00
118.00 L L L L J
1 2 3 4 5
il JE ot 28
Species of selenium
Bl AEEEMSREETHRENTI
(Cs.=3.0 mg/kg)
1. 85 2. S 06 T A G JES 5 3. A= ) e L A JES
4. PRIK G RGN 5 5. G i G
Fig. 1 Effect of different selenium fertilizer application

on the starch content in potatoes(Cs, =3. 0 mg/kg)
1. Control; 2. Sodium selenite fertilizer; 3. Biological carbon
selenium fertilizer; 4. Selenium fertilizer of water absorbent slow

-release; 5. Sodium selenate fertilizer

P P 1 Al L 7 R AE T (3.0 mg/ke)
74 7 A IS STV i 7 A G S 2 P o R I | DR K 22
B S Ab PR A R B UE R A R i O A TR Y

103% . 88% ,102 % F1 100 % , 5% 37 filf 1% 4 i A b , 1
T S A 3 D A S A U B 1 i 0 R L 3 N R
Bohn 3% mT RE S T S RS b il A U R
PP B A — 5 R E G B B oA AR 4
Aol 528 A W E O Z BN
SR VE A BB . 7 2240 M 2 B 45 A I Ak B ]
MEEESFAREP>0.05),

3 HhwhHitie

G %ot A 4 24 K 1% 2 o R A ) R i A A 22
it RS R B AN Bicas AFHY R Fk
SR o R AR BB N RN Y RIS 4 2R I L AIG
Ve PR TV A KA 2R T e e e . AR
ST IRBIE 13X — & 3l Al IS (1. 5 mg/kg) X 5
B o o g R U AR M m  IE &S
(=3.0 mg/kg) I U] 2 XF I 4% 55 1) A= K 7= A 3 il
R SR A5G P R I

L300 6T AT ) I WAL 2k 5 A 0 o 28 0 - 398 v 4 A
BAMKKFR., Fleming”" #1585 & 8. + F 4R
Yy AR R SRR 4 X 0 4 iR A7 R A R LR AR
BRI B 5 . T A X E R HE s R
4 A iR 3 mg/kg B E A 0 b O A
ik 12,40 pg/g, BRESHN & #2436, 31 pg/g. Mtk

=1
It o
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PR XA S N A RIF ST R W, A A ) - 9 it A i
FAFTF S MR & RAUR 3. 95 pg/g. TEAR
B 25 AT o it 5 AT S P g 08 4 SRR R
TR EFIR S EMAE RN 3.0
mg/kg M, 4 Bl JE kb FH 5 44 5 b 25 v g B S R
Hy4.89~28. 68 pg/g. W T HREIE T IE R
1, 8 E A K AR A A 3 2 R A2 A0
AR ALFEBE R R L 25 A TR RN ) R e
FEAEDN AR g B, AR A #1010, 0 mg/kg
B % 2 o B 2SR A AR

Tl 78 A Ak P 3 2 DL WL R A7 78, A DLAR
(2B T M L B T ARWBORI Y . B A L

TG 5 2 e 1t 2 77 I % S R A — A R A
Feb I =5 A X6 5 T (A BIF 9 % B AR bt A A B (0. 15
mg/kg) A F W T (1448 MU 55 1k 2%, 1 7 1 ) 5 o0
0.60 A1 3. 00 mg/kg I i 25 REAR 1A HLAN 5% 1k
K, EABY DT KRR BT PR B - 9 it
iR VIR TR R e S O o T I N 0 R
EF A, A it A T I G R R S S e o PR Y A
M A Al 2 55 (=6. 0 mg/kg) B WA R T A HLAT )
B Al FLAR DR 1 5 2 — 2 T, T8 A R T 4
SRR R AR 06 T DA R S R
(RIF 5 A IR0 . AR BIF 9% 45 SR 36 W L 5 B 2 1 G
JE (3.0 mg/kg) 23 $& & I 4 2 vE by 1 & i (AAS TR
Eﬁﬂlﬂ[‘lﬂ%ﬁ?ﬁ%

— S AR W R S b R U L 5 E R
%mwfﬁﬁﬁﬁiﬁﬁﬁ%MEkkﬁ““ EN
F 58 Fr o 2R 4 3 RE A IR {5 /K G2 B IE 2 b IR AE
%%FiL%ﬁ%%ﬁT@%%@%hﬂm%%m
JIE s 254 2 R I R0 S R 7 i L RATG  i J MILATG 1)
b G AR & 2L 3. 0 mg/kg jvﬂo 1 Ak o [ il e
e e FHARE (10, 0 mg/ke) Ah . 78 it il 5 A A) 4244 F
i 72 0 08 RS A= 7 g 2 B G 5 L STV 7 2 4 A IES
1 X TR A W SetT ol Bk sl Wl T W i
Se® Ry E M  BcrE B S A W SRR
TR Se’” BLERE KT Se''

AR Al A M - PR A T A T
6 5 AR Ml 98 PG I A 8 3% 5 A Ml BB S SE e TR A
RE R 45 T T V5 24 B L 76 B —
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