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Effects of three fertilizers on uptake, transformation, yield and quality of

potatoes
YIN Jinyan, GENG Zengchao " , LI Zhiying, LI Huijuan
Key Laboratory of Plant Nutrition and Agri-environment in Northwest China, Ministry of Agriculture, College of Resources and Environment, Northwest

Agricuture and Forestry University, Yangling 712100, China

Abstract; A field experiment was conducted to study the uptake and transformation of different selenium fertilizers by potato
(cv. Zao Dabai) and the effects of these fertilizers on potato yield and quality. The experiment included four fertilizer
treatments ; sodium selenate fertilizer (S), biological carbon selenium fertilizer ( C), slow-release, water absorbent
selenium fertilizer (W) and an unfertilized control ( CK). Results indicated that plant selenium concentrations gradually
decreased as potato plants matured. Selenium concentrations in different potato organs generally decreased in the order roots
> stems > leaves. However, by maturity, selenium concentrations decreased in the order leaves > stems > tubers. W
treatments initially increased selenium contents, inorganic Se and organic Se of potatoes, however, yield, the organic Se
transformation rate, crude protein, the reducing sugar and Ve of potatoes initially increased and then decreased as soil
selenium concentrations increased. These three kinds of selenium fertilizers decreased starch contents of potatoes at the low
selenium concentration (0.126 kg/hm”) , then it could not influence starch contents of potatoes. Compared with CK, When
applied in proper amounts(0.379 kg/hm®) , all three selenium fertilizers increased yield by 4.87%—5.44% , tuber crude
protein by 12.18%—20.03%, the reducing sugar by 6.45%—12.90% , vitamin C by —0.54%—3.11%, organic Se
transformation rate by 13.00%—15.10% and starch content by —0.73%—1.12% of potatoes. Considering selenium
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contents, the yield and qualities of potatoes, the effects of W treatments were better than B treatments and effects of S

treatments were the worst.

Key Words: potatoes; slow-release selenium fertilizers; uptake and transformation; yield; quality

B2 NN ) i b 5 O B i JE 2R 22—, AR RYAR Z2 850 (40 v L R B 19 55 ) SR N R sk = A
Kt ARG IR 72% £ () AN TR R B, 13 7 i R , AR EROR R i ATk 3 2R L
PRSI AT AE TG SR . RGOK B R R AL 5, R B R & sk 3—32 £, UK
I 2—4 £ BESRIE N 7—60 A%, PR IE s MR , fif TCHLAR % A S A LA, 52 s N Sah A G 5
NN — 254 A RUAMITi R A2, X B IR A A = LA SR B

ZERENTARLTE IR 1 MUAE BRI P i, FR 20 B, BRI AR At R, A F 1 R R & SR B e 14 5 1)
Z—10 BT, ENAIMR S E SR R BT 58 22 8 e Az P e R K R0 AR i e 4 IE ) T
FREFENTER AT AL 2 A SC LR K 28 B0 JIE | 2 ) e S5 S 5 2 0 S A Ay ik T L, 4% 25
(Solanum tuberosum ) A HEFAF AL, 38 15 A F IR IE 1 Sh 48 SR AT & 1 A9 AR Ak, LA RS ()G I o 25 424 28
2RI BT 9 S0 | LU by e B o 1 A 7 R AR MG B2 (B VR AR 4 R0 2 S

1 #MREFE

1.1 R

TRIGAE PU AL AP KA T pEA T, (s o 20 £, AR B MR A . A LR 18.71 g/kg, 4K
A 10.98 mg/kg, HALH 101.20 mg/ kg, HAHE 19.08 mg/kg, pH 8.17, 27§ 0.158 mg/kg, HLixk D445 5 Fh ok
SR o PRIK RN NC R K — o Tk 3 0 7 1R 8 Y25 Y X0 50 W 07 A L /K ) i ol 45, R 7K R0 55 0 A T L Sy
60 :1, Forp LRAKGIA LR AR 56 i A5 ROK R BRA FIAR ™, o (L ERCR T30, A6 W e Rt S 2 P A R 4 5
A ) R A S 6 2 3 e W IS 7 k8 1 B, AR e SRR B oA 176 01, Hed A= e el ) R AR A R i
ArEIFad 1 mm AL, G R BTG T R — o MR BE B AT IR A VA R S — E R A KTR S A5 B R A 2 BT 4l
Na,SeO, - 10H,0,
1.2 5Tt

KX, /DX TE L 594 m?, B/ X 30 Bk, R 3 W, ATHRIEN 60 emx33 em, XKL E 4 44k
L4351 X B (CK) BROKZRAIAL (W) AEP s EEAAL (C) ARFRENATAL (S) . BRXT RSN, B4 Ab 4 4 Se
e PE /K- 0.126,0.379,0.758,1.136 kg/hm® , Horb | LK G2 Bl B AR ) e BE A A 2of I 55 /N XN 1+ 48R
15T M RAM AT A2 K LR S B AE /N X 4 FERR T A/ NX B4 750 keg/hm® 2 G LA 1350 kg/hm* A
HLAE A AFEREAE , F 2012 4E 2 A 27 HE 2012 4F 6 A 10 H 7R85, WA W, 2T N, 40 07E
B4 15 H) SR IIEKI(S H 1 H) JEMBREBG A 15 H) WkiBi(e A 10 H) 7 Se WK
-k 0.379 keg/hm® F/NKEEICA AR 5 BRAE S, 200 HEAR 25 nHHET BB RE 1 60 H )5 25 H .
1.3 e H Sk
1.3.1 AW A ) o

G5 R 0 SR P 0 R e 4 i i AT, BT ¢ TFREAN 20 mL 4 mol/L B HCL, £E 170°C T [l 3i 52 i
20 min, R HG B IS, I ERE S P CHLAG & . B 0.5 ¢ T4E, INA 7 mL IB&H AL (4 mL HNO,+1 mL
HCIO, ) ,180—200°C T4k 2 h, 2 IS HEA1 10 mL 4 mol/L (9 HC i85 10 min, 281K E S, FHEALY & -5 T
YNNI I 2 G 5

AP S = Sl = - LA

il
b

1.3.2  AEYy I H g
FER (TR SRR E R THAL Z80E T, A& AR 6.25 115 (%) ; Wi (TR & a R TR
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IKARE (%) 5 30 J5HE (BEFE ) TR 3,5- KRR L (A (%) s 4E2E 2R COBERE ) iR 2,4- R
JEEE (2.7 (mg/100 g)
1.4 Hdskb s

etk M Excel 2003 1EE; DPS v7.05 MUGEH o3 Hr kA A7 86 70 A, T 1T LSD ¥E#E 4T 22 5 B B A 50
B EHIKFEEN a=0.05,

2 HREHS

2.1 [RIBRHE XS B4 B Y 5
S ALI\EE\C ﬁﬁﬁﬂ:ﬂ W ﬁfﬂqzi@i**f':%%%iﬂﬂﬁ ;E 1 3 WFMEX?IE%%%FEE’J%DH
%1&%%( %% 1 ) o S ﬂ‘}ﬂ .C ALI\;ES'Z:V)J$HEFE ﬁm%ﬁﬁ Table 1  Effect of three selenium fertilizers on potato yield

SR 24.10 .24.19 v/hm* | ¥FEjtiffi & 4 0.379 kg/hm* T LA (g P Yield P
SKF] W AN (2470 1/hm? ) 7E MR 0.126 Treatments %S IS I
ke/hm* VR B T3k 2], 3 b b B 4351 He X6 R4 757 4.87% | S CK (0) 454.94¢ 22.98
5.27%M 7.48% , 2 J WA it 6 2k F) 38 i SRk 7 A A 0126 466.4b 23.56 2.52
STVRATT , IH% S0 U v B 176 A A B T LA AR5 o 4 gzz j;g jg _ﬁ;
AR R R i = T e e (A G P Ak B ] T 1:136 406:168 20:51 _10:75
BENAERK, S 808™, 2555 1 IA R 0.379 kg/hm® K c CK (0) 454.94¢ 22.98
SETTHERTAL, W AT C 4bBREE PR Se 0.379 o6 o B4 22
ke/hm® ) AbJH R 435137 5.44% F1 5.27%, i S kb 3H K 037 7SS 2l 32
B 0.758 446.08¢ 22.53 -1.95
(5510 5.63%F1 6.34% ) 6 /NF S AL (13.24%) , it W CK (0) 454.94¢ 22.98
RIS W ARTEC ARE ) PO ZERARHEAT X, 016 d4gmn U 148
2.2 IRV AT Tl S 26 WO P B 075 Amesh o a2 >
s O . _ . 0.758 469.69¢ 23.72 3.22

H1ZR 2 W0 AN TR HEAE FH R Sh % S A A 2% i il S: $4ME AR AL sodium selenate fertilizer, C; 2 %) 5¢ i I
SR EE TR ER Y CK AbH N LA B4R 28 nf  biological carbon selenium fertilizer, W: ff /K ZEFEAAL slow-release,
Fr e B AR R BUAR > 28 > P ARG, B e shebent elemtom fee
BT WIRHESE R O S R T R A A E RO S O > 2K > HEE ) DR E e
PRAR & B AR E B I R BRI, Hoh CK W ARFR C AbERAT S Ab BRAR £ 5 DA T 30 3 28 43 ) T R
T 1.520.,16.216 11.277ng/g M1 33.526 g/ g, ZLE R T, MG AL AT AR B8 B 45 45 Bl & 2 ) A2 ki
B, AL T3 B TEAR ) (R A BRI IT RS BE T o

TERIN, S Ab BN B AR R 2K AT PR TR Al B A4 ) R 53.778 54,237 ,25.786 g/ g il 44.596pg/ g,
JE CALPHMY 1.6 4.0 2.7 f5A1 2.4 %, 2 W ALBRAY 1.4 1.8 1.4 f5F0 1.5 £, 8 2 5 T X IR AL ; 76 i), 4R
R R AR RN AR A AR O AR TR R R (PR ) AR 2K R A R
HASIR B 3 ) 49.234 49.577 18.257 g/ g F1 39.277 e/ g) , 1M HoAML 76 A0 G AL A2 Ak 5 5 /8 ( C A0 28y i 40
Z AR 25 ARG S AR AR I EE 4351 R 31.054 8.441 4.296g/g Fl 15.079wg/g; W AL A28 AL i E
Sy 5R 33.167 .22.678 .5.300pg/g Fl 21. 132ug/g) .

2.2.2  AN[FIAIAE X A A T A4 S H R A AILAT G 1 1) 5% )

i 3 A0, %o R 4 A AL G & B AR 0. 0dd g/, T #E 3 FRAGACAE R, 43 ML Se 7 it 28 fk 11 il &
1.703—5.998 pg/g.0.478—2.822 we/g Fl 1.938—8.203 pg/g, 1Cim TXF M KB 3 FHARAC B E it T D05
RNANL Se W& it FEE HAG R 3G /0, S AbFE  C AbFREEN TCHLARG A ALAN 5 e K5 FEAE . W b3
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BERGES, S AR C LA W ALFREEN | TCHLAN A HLG Y S AR 530 2 IRAE 75.8ng/g \75.8pe/g A
113.6pg/g, W ALFRANZ G2 BEPEREEEAL T S A FEAN C Ab3E

#2 EEWTEE 0379 kg/hm* TR ERREBEHEREREOHE (uy's)
Table 2 Distribution of Se in different potato organs during the growing period under proper application of Se of 0.379 kg/hm?
H W5 KA Days after emergence/d

Lb 20 35
Treatments 2 = i bk e = it Sobk
Tubers Stems Leaves Whole plant Tubers Stems Leaves Whole plant
CK 2.315d 2.060d 1.051d 1.808d 0.581d 0.907d 0.820d 0.740¢
w 38.947b 29.835b 18.720b 29.166b 15.608b 19.960a 36.372a 22.780a
C 33.280¢ 13.430¢ 9.550¢ 18.753¢ 13.170¢ 16.583¢ 16.450¢ 15.081b
53.778a 54.237a 25.786a 44.596a 17.950a 17.290b 34.797b 22.573a
HH 5 KA Days after emergence/d
b3 50 66
Treatments Bk E I (/S Bk £ i ExX/N
Tubers Stems Leaves Whole plant Tubers Stems Leaves Whole plant
0.207¢ 0.362¢ 0.348d 0.288d 0.084d 0.372¢ 0.448d 0.248d
9.053a 11.425a 21.070a 12.950a 5.780a 7.157a 13.420a 8.034a
5.874b 8.853b 8.986¢ 7.476¢ 2.226¢ 4.989b 5.254¢ 3.674c
9.013a 8.870b 16.616b 11.070b 4.544b 4.660b 7.529b 5.319b

[ NEAE R AR AR ING T8 5 FRIRTE P<0.05 K122 5 1 % (LSD Kid)

75 3 FRAACAE FH R, S5 %% 2 R bR 0T LB R 9 65. 38%—67. 48% 1 5 Tilh 5% 4k i A BLAT , Fo X BE 32 s 1
13. 00%—15.10% , 1 7 W $1& 1=y 2 44 S A MR A6 416 10412 1 1 JCHILARG 1) 4 HILAR (9 5 1k, 3 5 i A8 i) K
RO RIR G Y RIS R A Ry ST T B R AR AT R SORR SR R A — B, T RS R T R e A A1
IKF-RE T AL SR N 5532 5 5 0, MR HE T JCHLAR [ 5 HLAS B8R (RS 54 1E

£3 3MWEXNDLBRELM TNENEVE S ER0

Table 3 Effect of three selenium fertilizers on total, inorganic, and organic selenium in potatoes

AbF/ (ke/hm?) fifi & & Se concentration/ ( pg/g) AR /9%
Treatments i Total Se TEALAN Tnorganic Se A ML Organic Se Transformation percentage
S CK (0) 0.084 0.040 0.044 52.38
0.126 2.401 0.938 1.703 60.92
0.379 7.529 2.547 4.982 66.17
0.758 9.342 3.344 5.998 64.21
1.136 3.657 1.334 2.323 63.52
C CK (0) 0.084 0.040 0.044 52.38
0.126 0.781 0.303 0.478 61.26
0.379 2.226 0.724 1.502 67.48
0.758 4.069 1.247 2.822 69.36
1.136 3.173 0.989 2.184 68.84
W CK (0) 0.084 0.040 0.044 52.38
0.126 2.76 1.098 1.938 60.21
0.379 5.78 2.001 3.779 65.38
0.758 10.381 3.099 6.659 70.15
1.136 12.844 3.741 8.203 70.87

A ® = FHL B x 100%

2.3 TRV AT R T 44 2 N I A 5
2.3.1  AS[RIIG AR X 5 44 SR AR 1 5T B i B )
FH 2% 4 AT, B 5 A A it o 2 Y 386 0, Eh % S B M B 1 i D R S S R Ak B, O EL 3 R
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NEALFE T LA (A & B T A IR S Ab ¢ AbERAN WAL B AR ER R ML AR (B A I L BLAE 0.126—0.379
kg/hm* Z ], 5351124 8.05% 8.83% F11 8.99% , LU X BHE &1 T 12.75% \23.67%H1 25.91% , %5 R F W18 5t 1Al
JEAT DA S A S e 2R o 2R 1Y L 35X 5 Munshi 2 % EL A8 sk S 0 R K A 2 6 R ST
—3, JEPH AT R A AR A S s e T AR AR A KCE TS e T AR RS TR
0.379 kg/hm’f},C ZbHE W AbHE T S48 b 2 dh (R A I & B HE S b BRARE ST T 6.99% 1 6.49%

*F4 IWMEXNILERRHZMN

Table 4 Effect of three selenium fertilizers on potato quality

Qb BE/ (kg/hm?) HEM /% TEX/ % S % 4k R C/(mg/100g)
Treatments Protein content Starch content Reducing sugar content Vitamin C content
S CK (0) 7.14d 53.45a 0.31bc 16.71a
0.126 8.05a 46.86b 0.41a 17.09a
0.379 8.0la 53.06a 0.33b 16.62a
0.758 7.53¢ 53.75a 0.32bc 16.05a
1.136 7.74b 54.19a 0.29¢ 15.67a
C CK (0) 7.14e 53.45a 0.31c¢ 16.71b
0.126 8.11c 48.60b 0.40a 17.05a
0.379 8.57b 53.44a 0.35b 17.19a
0.758 8.83a 47.67¢ 0.32bc 17.13a
1.136 7.59d 48.8b 0.30¢ 17.08a
W CK (0) 7.14¢ 53.45a 0.31c¢ 16.71a
0.126 8.99a 44.99b 0.43a 17.05a
0.379 8.53a 54.05a 0.34b 17.23a
0.758 7.61bc 46.14b 0.30¢ 16.47a
1.136 7.95ab 45.62b 0.31¢ 16.05b

[ NEAE FARAN R NG TR H FRIRTE P < 0.05 K225 35 (LSD £ )

2.3.2 N[ AT Ch A% e B i Y S )

TR SRR R E DA R — A AR bR, i 4 AT 7R S Kb A 0.758 kg/hm® Fl C AR EE
W Ak B £ 0.379 kg/hm?® B, 3 FIARACAE T Eh 48 BB X e b & i 48 AN [R] R B (35 , 100 W1 32 o 0 TS
B, BT APEBESERS G 0, TR M 0.126 kg/hm® B EIFEAR T D448 2y b & e
2.3.3 N[ AT T A% S SRR i ) 5 )

S AbFEE C AbFRFN W AL PR R 0.126 kg/hm?® B T 48 S5 H 2K A JFOME & & 1k B KA, 4350 0. 41% |
0. 40%F1 0. 43% , HeXF FRER 55 32.26% (29. 03%H1 38.71% it 45 il AL it P 2 X 486 | 0,4 38 o 5 [l o5
TR, 4 S AT C AP W ARG A 0. 379 ke/hm> I, B4 S H 2558 [5B[4 K 0. 33% 0. 35% Fil
0. 34% , 73 L X BREE 5 T 6.45% \12.9% F1 9.68% . R AR Eh 44 28 1) ik JobE 2 &, 3 VR o BT, 3 Al JIE 1Y)
Jiti FH 2 B ASIE T 0. 379 kg/hm*
2.3.4 RFEIMGAEXT S 5E Ve BRI

FAGRE RN, D E IR Ve B & BE & I i in s 00 3 0 52 58 38 5 FEAR Y R A 7 it A i A
0. 126—0. 379 kg/hm’Ff | S Kb B C AbBRAT W AbBRALFE R Th44 B HLZE Ve & B R KAE 5350 17.09 .17.19
17.23 mg/100g, X BRER 2 T 2.27% 2.87% M 3.11% , 25 251250 45 \ Wb 38 i (e AF 5% 0 35 1270 85 46 3 (1
GBI R BRAE R (AL BT 3 S VR Ve B i, 33X AT RE 2 BB A il R 6% B8 s A R rP i 2 1 0 5 o, DA T D8 R A o
2 if P 2o S Ak SRR T AT Ve IAURPE AT . AR It fin 443 K (1.136 kg/hm?®) B, S Zb3 C A HEAN
W ALFE R S4B 2L Ve i RN IR Y 93.78% ,102.21% F11 96.05% ., 3% 1. W it il 2t 3 K FAAR T VE 4 1)
Ve &t AR TS EY %, ZEMIANE 0. 379 —1.136 kg/hm* B, C AbBEAN W b3 A 2L ve & &
SR S A PRI T 3.439%—9.00% F1 2.43%—3.67%
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3 Fit5itie

RS HRAE , B SIS EE AR AT AR L2 TRaE, DR SN E IS SN E
PR > 25 > MR ARE R 2RI AR i > 25 > 2R ARBFRSE RE o i AEAE S S5 AL A it vl
SRR VIR A5 2 BRI B, TG L U0 I 3 A AT AT AT LA SR e AT KT ) — A i 5 S bR
AL, C LT W AR ERAEAN 2 A LR B TG i G AR S

VED A HILATE 8 2 A RN B 2t O A 1 WA A — > SR S8 A . AR 2058 R DIAE W ol vT A 8 2 42 s A
PR AT LA 5 50250 AR ST UE S T K — 4 L« it Al T 4% S b 25 A MLAT e L X B R T 33.16—
112. 26 5, ARPRFEDY X7 BURFF 98 2 WA RS T A HLAM A0 % Ak 3%, 25 B2 X 8 N F 9 3 W, o it
ARSI, A YURFE AR T ARFgE S AbEE  C Ab B BT AT AR A AL S e B RS FRAGE, WA B
RSB, XU WAL R ()RR RE AL T S ALBRAN C AbBR T R KR B RIS K B
- AN R AR I A AU A R AR R R S AR TP A AR TR, S S LA Y e Ah R LU X R
FIr s, o7 WA BIUARG % A3 1 v IG5 VR S R R AR B A AR R G R, LR AL i Rt — 2 0 5%

JE A T ACEN ) Bicas™ CRE KD FBEA Y XM KR R N N R S AL A B g 3 R
HH L 30 S (R R0 T DAAR AR 0 AR B s VR o A A B e = B X VR A L ARARSEER A, =R
(FAfiE: 0. 126—0. 379 kg/hm*) FEFH T D44 2= 4R T 4.87%—5.44% , 1= 1 55 (A A A B0 S 800 7

MR X T RO SE B I, RATHE i T G T R R T A A6 T R AR RO G B, 2B
BN ISR R ST B I AT S B0 T /0N S S R RO R OB B R AR T TR R G
T, EWRUY XA SR Y SR, A4 S TR HLET 4R IR N R A, ML T Ve SR, MK
P A S ARG B IR AT 35 I, A SRR o R ORI OB 4 A TR s AR AT 4 R R MR
F1 Ve FIIR SRS 3 Fam E i fin o (0 3G hn 2 26 38 5 B py a4, oM | Ve LA GRS 7E 1 & A il
AE Citififite 0. 126 —0. 379 kg/hm®) B FUXT HRER & T 12.18%—25.91% .2.27%—3.11% 1 9.68%—38.71%, il
FEMRHANG & (HEAN L 0. 126 kg/hm® ) BRFAIREAR T SHES Ve Ry & 0, 0 T 48 5 S0 S5 100 b S0, 3 A0t JES £ e 1
0.379 kg/hm’ FLAZ A 1E

SR RN X 7750 B MR 5 22 A ) T W AR T 5% 43 B TR R 401 2 R X BB (4095 e, DRI 32 34092 63T
AR PILERIT T C AR W A 3R XF L5 428 55 A B 017 18 SR s 2 SO TGt JBiE 7 5 i, 485 SR Sk /s 55 3 3 G 1S A
o 7E St A Rl 254 T CARFE W ARFIAE S 88 S8 A4 B 30 N Al R RO AR AL, IR ik T B E A Kk
B, FERNER S T HREN = AV e THEE R Ve A, 285 B SR e
PR B AR, 3 AR IE PR K SRR IE e A, AR W BEAE U, R R BB R R K G AR N A A ) A
FERAE & A 1 3 PR K Y B e 22 oK PERE T A, HAT CRIE RIS  S2 el sl R i 4t vms 38
B EN S, EEA TYACE T 25 T R S5 EY kb

PP ] SR S T A R B B MR BRAEL N 50 e/ d, B 068 %) S5 o 77 e 2 0 B 45 B O 50—250
pe/d, FEE A e R AR AR R 400 pe/d, 4 S SR sl H AT TR E fm ROAN Y 5 A 5 A, 29
26 pg/d, it B FXT IR (2976 —14881 g/d) 4B R (1) 44 SEAR XEIA 2 AT %) A8 Ml R A48 A it 5 7 it G
47 0.379 kg/hm’ B, & H S AbBH (33 —166g/d) .C AbFE( 112 —562g/d) ‘W AbH (43 —216g/d) AbBE T () 4%
SN Ty ik BIAMIT H Y
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