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Comparative Study about Selenium Accumulation
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Abstract: To explore the economical and efficient selenium biofortification technology
for Chinese yam, a selenium biofortification field experiment of “Gui-Huai 7” and
“Ziyu Huai Shan” was carried out in Ganxu Town, Wuming County, Nanning. At
the early stage, expansion stage and maturity stage of tuber formation, different
amounts of selenium was applied by root and foliar fertilization to two varieties of
Chinese yam to study the effects of variety, fertilization method, time and amount on
selenium accumulation of Chinese yam. The results showed that the biofortification
effect of lower root selenium fertilization in early stage of tuber formation was the
best in the experiment. The selenium content in Chinese yam was up to 193.4 + 21.3
ug/kg, which was 4.5 times that of the control group. The biofortification effect of

higher foliar selenium fertilization in early stage of tuber formation was the best. The
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selenium content of Chinese yam was up to 285.4+£39.9 ug/kg, which was 6.6 times
higher than the control group. Different variety of Chinese yam had different selenium
accumulation effects under the same treatment. The optimal fertilization time was
the early stage of tuber formation in both foliar and root fertilization. It is feasible to
realize selenium biofortification by foliar fertilization and root fertilization, however,
the biofortification effect of foliar fertilization is better than root fertilization.
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39 ~ 61% WY AREREEHTE AR (26 ~ 34 wg/ K /BN AR THIEFBEASRE,
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S PR AE 75 2 B 3 B R A AR T o A S i (R, PRI
[ A= B ARG AN AL , e n] BB o Al M SR AN S AR TR - MU 8 BE S B
PrrmlisiAl, (H R R AC AL IR HEoR A BORAFAE — R

e S REEA T WM R, E—AE R ER S A [ 12 1.
FURSC FHE SRS AL R BT B [ 13 0 D14 ] [1s |, AERAHIIERM,
HELLE A AL S , JH™ 8 B & AR 3 e o AL, AN S FH Ve L i o
PRV ]t AT 752t IS P 300 it S %o e L LTS 255 1 A2 D, A e L
ATV, O e AT LR AR P RS

1 MR5FZE

1.1 ¥ XBE5

FET (e b e 7 P 7 T S S TR, b s SR e KU X, b
Ry s R AR 1L, AR LA R FE B L 2 s b A A S Y R AN
1042.1 £ 77.8 pefkg.

1.2 iRt

PRl s A oy HEE 7 57 (AR TS AN RS R, FAK
GH) 1 “SEWEIL" (i EAAT2ON B IOKER M, iR zy) , ol T
201944 H 30 H7E g 7 1T 20 2 H S P e HF e fE 22908 H 20 H ).
P2 R (9 A 30 H) B2 (11 A 30 H ) 350 %5 /4> 5 Aok
AR o it 7 S AT it A S PR 2 AR PR AR AL (I M0 A BB A PR
LR FEAER AL, 7 SRS SETEK-BF-002, i 8 1000 mg/kg ) , L%
3ANKEBRAL, 435k CK CARHANAGAL ) . fRAEZL (100 kg/hm®, B 100 g Se/
hm?) FIEiZH (250 ke/ hm?®, BJ 250 ¢ Se/hm”) . I A7 M55 Jiti Y 25 Al A (
PO RN B F B R AL, A N 2000 mg/kg ) FIRESE 3 AN R, 43 5
9 CK (ATt A Ae ) . ARG 2H (10 kg/ hm®, Bl 20 g Se/hm”) FilgfifiZh (25
ke/ hm?, B 50 g Se/hm®) , BRI ILE 1o /NXHEA 60 m?, BEHLHES,
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3REES . /DX IH TR Rt AT Gl e Py, ) 5 4 B O T R
BAEIEAT

F 1 KELRAERN

Table 1 Treatment methods of field experiments

FEWE7 S (GH) LR (2Y)
BB AR S ) T (g o) G (& Sefhm?) T3 (g Sefh)
CK 0 0 0 0
HeEpi IRl 100 20 100 20
T il 250 50 250 50
CK 0 0 0 0
627y I R T 100 20 100 20
o0l 250 50 250 50
CK 0 0 0 0
HE RG] A 100 20 100 20
f il 250 50 250 50

1.3 MHGeXEERKN

2020 4F 1 H 10 HRAEMBUEILFES, B RE/ N AR AE 3 AN L
S hE i, TR, SRAEARMEA AL AL BRLL/ N X N A AR PR H3ERE S, 25 B ety ]
SHE . KA UELL A B I K R E vk, P LB KPS, RIE
THEEE, i 200 HfRAN . 3RS XTSRS, F 200 H il e s s
Z M (W2 EZARER Sl A E GB 5009.93-2017) [ 16 | AL
T OB T SR I 43T, AR RS S R (R 2 I E NY/
T1104-2006) [ 17 | ST 0IE L HEAT S 4347

1.4 FuBLIE

BAIEEERAAH Excel BAFHATFIE AR AHEZS . FIH SPSS 25.0 #%
£ 47 ANOVA (Duncan’s ¥ ) B EH2Z 2R, #H origin 2019 AT
B 24 o
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2 #R

2.1 RHEAEAE X E LR = E0VE200

ARG APAT A2 FERZEL e L T 3R oG St N e 2 . AERREEPIHINGENE, fIRARZL
AT AT ZEL A I LG 5 2 S B B R (p<0.05) , il S 43 1R 193.4 +21.3 pglke
M192.3 +34.2 pgrkg, H CKAHME AN 5(43.0+30.3 pe/kg ) 4.54%.
P 25 1 K A 25 B BV AR AN AL, WELLA A e R R (p>0.05) o
FEAH [F] i NE B AL BRR AR N, 5% A 00 R ol 2 A0 it TS T LG 55 2 43 ) Sy
76.9 +50.0 wg/kg Fl 71.2 +48.5 palkg, HeZE400 Wit HE 20 76 1L A5 4 G 5 T
B 2K g IR LA it AT 2 9 LT 5 5 (p<0.05 ), A R I AR s a2 B0 i S e
LA £ H Y 2.5 AR5 R 2.7 A% o ARG R AT, 8 A B R 20 it AL T LT e
4 93.9 +40.3 pg/kg 1 39.2 + 14.2 pgrkg, HRZE477 3 it A0 2H 9 1 A7 75 e dg 3
e T HRZE I I A B T N 2 Y L 5 1 (p<0.05) , A IR RN b it
JEIE LA 55 52 1Y 2.0 F5 1 4.9 i,

F2 AEAEEGTREWEELASE ( ugkg)
Table 2  Selenium content of Chinese yam under different root fertilization

treatment (ug/kg)

. PSTEN

MM CK 21 (R EL

By 43.0 +30.3 Ab 193.4+21.3 Aa 1923 +34.2 Aa
2L R 43.0 +30.3 Aa 76.9 + 50.0 Ba 939 +40.3 Ba
ﬁ%%ﬁjz%&,ﬁ,ﬂ 43.0 + 30.3 Ba 71.2 +48.5 Aa 302+ 14.2 Ba

E: PNBEFFHabc A TR AN RRAAECELETRELELSETAEREEEZF,
p<0.05; X5 FH ABC K TR AL ERFEIRPALEET ELBE S HELFRELF,

p<0.05,

22 IEFEEAEXSELR = 69500
T L b B LT A A A A 3 TR 7 B 2 )
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JE, AR ZH R ey A 2H B LU AR B R AR B E R S (p<0.05) Al E E AR
152.5 £30.8 pgkg 11 285.4 £39.9 pweke, A CK HUEILAN & (43.0+£30.3 pgkg)
(19 3.6 £ F1 6.6 A% 7P 25 I K - T it Al IS, UK 75 260 96 1L G 5 £ G W 4R
W, T A LA R (p<0.05) , GAE| 911 +12.1 wg/kg, MXFHE
A LU 5 50 212 %5 FE SR ZE AU AR SR, LA A 0 B AR
(p>0.05) o TEAHEIGEAC SEALIRT , ARMEARAT T, 82O H0 A0 s B0t JES T 1
SN 68.9 £37.5 we/kg F152.4 +24.0 we/kg, HeZEA0 i AE 21 ok LAl
S I TR R ZE R YR B it AT 2R 9 LT B (p<0.05 ), R IR AL
S it N L LR 5 1Y 2.2 AR 2.9 A% FEMIE S AT, R R R i 1
LA & 2 00 0 91.1 + 12,1 we/kg Fll 41.4 £24.1 pglkg, HeZE ) 3 it HE 20 1
LU 5 i S e T R R AN I i M ZH T LD A0 55 i (p<0.05) , AR
ORI B i NV LA 5 B Y 3.1 A5 AN 6.9 1

# 3 AEAEEZFHFTHEMARELESE ( ug/kg)
Table 3 Selenium content of Chinese yam under different foliar fertilization

treatment (ug/kg)

i AbFEZH
LELRES K41 R AL
He2s it 43.0 =303 Ac 152.5 + 30.8 Ab 2854 +39.9 Aa
2L A 43.0+30.3 Ab 68.9 = 37.5 Bab 91.1+12.1Bb
HEE A 43.0 £30.3 Aa 524 +£24.0 Ba 414 +24.1 Ba

E: NEFFHabc A TR —AEPRRAAIETLETELBESSHEAEDS SN L7,
p<0.05; X5 F# ABC A~ MR IEETREAREHLE TR LBEERFETFEEZF,

p<0.05,

2.3 BAEBEFEF T AEELUGEMMBS SR

G3BTAN TR IE T3 2 S A [] i I o 400 v P L T L 0 % i, PO A B4R
ANTR] AR L 5 i, S5 SR AN 4 B R, AREARACES, PREERIEAL GH K& ZY
WA S HICRE 2R (p>005) , 7304 2042 £49.0 pekg 11803 +9.7 ngkg.
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He2E g R AE ZY HELLAN &5 128.7 + 105 pg/kg, W3 E T GH HELLAN & &
59.0 £ 17.6 pgtkg (p<0.05) o HEERAIGAL GH HEILARG 5 & 26.5 + 1.6 pg/ke,
BEACT Z2Y #EILAG 5 51.8 £4.6 pgkg (p<0.05) o MEIBHGAACLE, H2Eq)
HWMEAE GH YELLIAT &5 R 3189 + 148 pkg, 5 ZY HEILIA A& (251.8 + 192 pgkg)
FHEE, BERE T 267% (p<005) o FZENGRIMAE GH K& Y HELLIAf 5 &0 12
EXEF (p>0.05) , 4351k 852115 pekg F196.9+ 11.6 peke, Hr2E iz
JIE GH f ZY Wil & W Ie B & 22 5% (p>0.05) , 735108 23.9+ 8.6 ngkg Hl
58.9+21.5 pg/ke.

#4 SMAARRLETARSRMELFESE ( ngkg)
Table 4 The selenium content of different varieties of Chinese yam under different

treatments with higher selenium application ( ug/kg)

Rt G U 7 LG 5 I A 1 A

LELRES GH 7Y GH 7Y
YeEw 2042 +49.0a 180.3+9.7 a 3189+ 14.8a 251.8+£19.2b
2L A 59.0+£17.6b 128.7+105a 852+11.5a 96.9 + 11.6 a
He2L i 265+£1.6h 518+4.6a 239+86a 589+21.5a

Z: DB FH abe A RE —HEHRE B ELAEFAELERLEF, p<0.05,

2.4 RIYHAAMAES I XTELUG S S0IF00

G3 BT B ZE At A [) i AE f AN [ 5 R LG 25 5, LA AL B R 4 T AR
Jita R 7 LR i, 25 SR AN L 5 TR, X GH SRR, FEARIZAL N, AR PREAE
LI T it A A ME LA S T B 22 R (p>0.05) , 430l R 178.1 £13.8 pglke
1279+ 12.9 pelkg. 2 1 A it AR Ak 3, AR B i B GH UE 1L & Ik #)
204.2 +49.0 werke, 3 I T 0F 1 i AR GH UE (LAl 5 i 318.9 £ 14.9 pe/ke
(p<0.05) o F1 GH WELLZEARL, ZY MELLAG & AEAN R AL o AE7E AR [l R .
RIECAR AL T AR i AL A AL HE LA & I R E 25 5 (p>0.05) , Wl &4k
208.6 + 15.6 we/kg Fl 177.1 £ 19.8 kg, o AL BEET, i v i AT 7 L ARG 75 2 58
) 251.8+19.2 pekeg, SARBRHACHELL (180.3£9.7 pg/kg) ML, WS
39.6% (p<0.05) .
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F 5 REYVHAMERMELEEELHEESE ( ugkg)
Table 5 Selenium content of Chinese yam under root and foliar fertilization in

early stage of tuber formation ( ug/kg)

e GH MEILTN & & ZY WL B
iy it it it
CK 23062 A 23062 A 63.0+325A 63.0+325A
RIE) 178.1+13.8 A 1279+ 129 A 208.6+ 15.6 A 177.1+19.8 A
e 204.2+49.0 B 3189+ 149 A 180.3+9.7B 2518+ 192 A

E: FHABCATHRAEIEERRAEEF XAR FTHRELBLSSTAHELESE®R 27,

p<0.05,
3 tig

3.1 RHBEIEARRILIIARIRR

AR TR W], ARt G JIE A R e Y L P B AR A0 i, SR IRAL
SRR S5 HOE AR PR e E RE S Rl = [ 18 | [ 19 | S5 R T
WERE [ 20 | KRIELAJEA 68 o/hm® VEFNAL, FT LU EhES S A RAM S B B 15 2.5 4%,
WO A S & A B 93 pg/kg, LI HAMSRIL, AR NEICHR A3V I
VR AR RN, 38 VE AR RO, 49 i A0 % REBI AR AR R TSI A AL
B Z, EYMER R L, KIae Sk LA Y s s i, fExT AR
I AR R AR T R B, AEEEER G R R el . S HFsE R [ 21 ],
A IR ()5 32 ~ 63 d) SRR EWIE TR RS, TIHRE R
RIS 12 ~ 31d) BRI T2 2 HWIGHE
BESR R . AR —Fh e, FIERAE TR 2SN, I L X LR O B AR Bk
ZERMAIER BT K, AR R, e A = R, s
W2 AR AL, LIS SR A i s Ak AR

UEAh, ABGER R, AR AT A LU bt AT i L 5 BT R . SR
AERI SR AL IR R WY, AR B it I 1 RO SR 2 00 o A W IR ARG, MG RS iR
0.827 10.845 [ 22 | o TWIAEAMETE D, AR AR AL ECAI A g il b 3,V LAl 5

=L
o
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TR, X TR TN VR XAl SO s S RE A AR KR 225+ [ 23 |,
B SNSRI n] LB e i, (EUR R AN AR AR T, SN BE S
WA, B m R = e d AR . I, 7Es i L brEfe e =, %
JERIBEAC AN, AT UGN AR A WA AL , LAk 3 s AR P

3.2 [tHEfmACRILEIARIAZR

AR, AR GRS, T AL B Y 2 4 v 7 o R LL ]
RO i, AR RN N —, Bz R T AR E
FEomALAHCHESY (241 [25] (26 | ReEmlifey=mot R [27] (28] . B&Fi
5[ 20 | RSB 60 g/hm? (14 - THT WG A Ak B BE 23 50148 55 4 A dh b R KRR 25
i 118, 139, 163 Fil 87 petkg, MRICLLEE [ 30 | #R5E 1 AN Ia] it T B399 o i i o
G AL 28 0, T 4% S G 5 e ARSI, 4% L 3 A ] i B s it G S 2 465 228 G
RO AR, FEAE TGN AL RO Sy, BEWIVEY i AL A8 32 it N B 3013
i) o A5 & B I LI R 2540 S Bt IS 0 A 0 8 S AL AR e, 58T IR
FPRSCLT AT AE R, 3X FZE RN TR AR 0 B2 LU AR 2B A ARe sRE DGR
I T it S R I R R B i L A TR M S AL T BE [ 31 ],
R W MSCHE Sk 1) ] AR TCAILAS AN, 225 & R AE YA 2 M, B I B A A AL
A, P % LR HEEAE R LA R A 4 B o SRR L ST iR AR
MR, BeRS, YEIMh LA e g K oe 4, WUlRYAE, BEwENT T m Rk
WA I NS . TESRERI RGNS, T AT 2, IR LA R
XALFN Jiang 5509 SEIARIEML, BITE—E R0, I A AL f A LA AN 2R 4
EIEW [22 ],

PR O G 9 L A 7 B, R R P P T s Al I s Ak 7 2, AT AR PR AE
BRZEWIIRGAE, REATE 2 L

3.3 AEGPEUMSENESR

AHESEFRT, AN [R] it o A9 LA ) L S SR A A 1Al s AL 25 1 T, il
FREAAE2E 5 . AERACHS, ZY HELLNSRALRCRIE T GH e, M TEAGALET,
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GH HE LA R AL SCRAE T 2Y ML . Zhang 25 A% 151 ASK RS A BT 55 29,
HRIFAEAEE T, AN S FRORIR & 27 29 ~ 103 pg/ke Wah, HREIZEM R
Fz R R M ROR AR S B R (32| o EAUKAS AR T B R R
(R 328 o AR R DA B I 2 AT 0 a2 1 R A A 22 ORI B kPR, 3k ] RE 5 S /K
FEORFRLAMN £ i 22 5 00 BRI DY [ 33 1, AR ol o [B) AP 18 1) 25 S 32 S LB
RAA G [ 34 | o AEARDEGE T, GHUELLAN ZY kLR BUASTR], Xl 1) 32
7 1 P 2 R € %7 N [ i = R T Bt e TN N = WL N R '
T A LR A R AR AL B A — e 25 5

PRI, 7 e L AR =k R efr, l ARt AC 5 G A [) 4 9 L R
MR, IS ECHE ZY WL, PERAEAT T, DT DL R S R Y
GH L,

3.4 ARMEESIIELRSEHVFE

Xof Ll B 25 A0 40 A THE L o e e AR R P T AR I S A T LA, S5OR
N, WEAMECRRE, MR A a7 2 BB W 22 5, N Ay, i A s
SR TR AL BELH o P TG e S KA Al 64 175, P ACOR P 4 00 A
L TARPRIGNE . SAMTFELRI, BT AT AR SN SR AL BRI 5
KB, = RSN SR A T R SN IR FH AR /NI A i T > AR > i T
Wi + MR [ 35 | o X EEEM TARPRIEAE, MEALEE, B AL
R RE , WA RS AZ AN REB AR R WO AR S . i A3 S B e 5 5%
OrAE IR I E e AL, ERALA R, R TENIOAI AR R, LD
ARSI A A B e 8 ) O O T EAL

4 g

(1) AR 77 >t P AL mT LA 825 B e 9 L 35 6, 9 L R 250 T R A 6
FEom LR AT, PLEHEINICAR (100 g Se/hm®) |, BIATRAFHAF (3RS

(2) Pt et v FES o o DA Sl 548 e R L L 55, T L R 2 S0 vt S
EIRACRIOCR B, MRy, 9 LA R . TR LU D ZE T
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I (250 g Se/hm®) , DAFKAFHEAF SRR

(3) el AR B2 5, GH A Z2Y WELLAEAR R AT AL FE T /575 57 i

WHCRA 225 . WRBEATACHS , ZY WA ALRCRIE T GH e, MRl AL,
GH WEILA AR IE T Z2Y WELl, AT LURIE AL 7 R 53 A LL A b

(4) MG LEAR TG AL SR S iy, ELARAERT R, 3 T m Al 2R,

R R HE 7 2 i A 7 1 e A L

BE &6 H

JTHAUETIR S A L TR I (W HS S HR AA17202027) .
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