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AR E AN AEPRR .. M. KENRERSM, FHE1ISMURRE R TEIX 4iR%, &
VERWIBAE FE AEMKAR AE 1R, WEAEF & (PASeit) 1.25 g/667m2, WIERKE. S, M-S E.

GEER. 1) AEFEERIIEAET(1.17 mg/kg), 15MEFERBAFTEHRERBRESIHEE—E
MER, HREBEZKF(P =0.05); HF, FRESERKIRBHR1817, WHZMHMEEKE
REBERE. SAMEMARAE, HEAERM B KES BT REMEK3.05%, BESETHE. 2) 15ME
BB MR B RN EREZEER(P = 0.01), K-S EMMIEZIEE18.3~121.6 ng/100g,

F5°867.5 ng/100g, B E R A & B H AL, £ DR RMARSFHX A H RS ERN ER K.
Hep: R4-EF. BEMK39. BHRAKR39. EHSHFZRMOTELRIER, EEMIOKRE LGB
PR 3) 15 MURRE SR KAV S (%) EREEZEEZR(P = 0.01), HFHZEE76%~100%,
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Abstract

In order to select high-quality rice varieties with high quality, low cadmium and rich selenium
suitable for planting in Zhuzhou, 15 high-quality rice varieties were introduced to carry out a ran-
domized block test. At the early stage of grain filling, biological nano selenium fertilizer was ap-
plied once, and the amount of selenium fertilizer (calculated as Se) was 1.25 g/667m2. The con-
tents of cadmium, total selenium and organic selenium in milled rice were determined. The re-
sults showed that: 1) under the condition of heavy cadmium pollution (1.17 mg/kg), there was a
certain difference in the ability of cadmium absorption and accumulation among 15 high-quality
rice varieties, but it did not reach a significant level (p = 0.05); Among them, the lowest cadmium
content in milled rice is shiliangyou 1817, which indicates that this variety has the characteristics
of low cadmium accumulation. Compared with no selenium fertilizer, the content of cadmium in
milled rice with selenium fertilizer decreased by an average of 3.05%, and the effect of reducing
cadmium was not obvious. 2) There was a very significant difference in grain selenium enrichment
among 15 high-quality rice varieties (p = 0.01), and the selenium content in milled rice varied
from 18.3 to 121.6 nG/100g, average 67.5 pG/100g, indicating that high selenium rich rice can be
produced in low selenium or selenium deficient areas by applying selenium rich leaf fertilizer.
Among them, Yu-zhen-xiang, Tai-feng-you-nong 39, Tai-you-nong 39, Basmati and other varieties
have strong selenium enrichment ability, and have good advantages in the production of selenium
rich rice. 3) The percentage of organic selenium in milled rice of 15 high-quality rice varieties was
significantly different (p = 0.01), with a range of 76%~100% among varieties, with an average of
92%. Among them, the percentage of organic selenium in Xiang-you 52, Yue-liang-mei-mei-xiang-xin,
Mei-xiang-zhan 2 and Nong-xiang 42 reached 99%, indicating that these varieties had a high sele-
nium biological conversion rate. 4) Taking the total selenium content or selenium enrichment ef-
ficiency of milled rice (weight coefficient 0.4) and the proportion of organic selenium (weight coeffi-
cient 0.6) as indicators, the grey correlation analysis showed that among the 15 high-quality rice
varieties, the conventional rice varieties with excellent selenium rich comprehensive characters
were Yu-zhen-xiang and Basmati, the three-line hybrid rice variety was Tai-you-nong 39, and the
two-line hybrid rice varieties were Tai-feng-you-nong 39 and You-xiang you-nong 39. Jade needle
fragrance and basmati are first-class high-quality rice, with rich flavor and good taste; the chalky
grain rate and chalkiness degree were low, the transparency was grade 1, and the appearance
quality was high; the output of 667 m? is about 400 kg, which also meets the requirements of local
climatic production conditions for varieties. It has a good prospect of popularization and applica-
tion in the development of high-grade selenium rich fragrant rice.
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1. 3]

R A T RS R 2 0 e O B S e, N RTE B PR bR KK S5 23 1 RO DA
RO RE DB AR AR, B A SRREE1] [2]. KRE2 T EREEY, LR ReRaE s, EARRIER
B2 AFAE R 53], FN, FeKES S 11 pH (2 B E 4] [5116]17], 5HIEHMER
SEERENIEMXT]. Ak, 5= FRA TIEE ) SRR WA BEK 5% pH EAEREHE S
B, DA ORFEKR R & BIAHF

e NS0 T S R i s, S AR EGPUmIER8] [9], SRF AT A M AR 40 RFWEE, 4
FELL S FEAESF[10] [11]. Se 2 EMAE KM TR IO 3R, 18 B FE A mT 4 s A A (e S A B e 1
PG S, (REEMAEKKE . REmPUEEiae /i[12] [13] [14]. WLX48. . REHESEBITRA
GHEPUER, W R E 4R AR EE[15] [16]. FRE AR ESl ™ B ER 2 —, HEr
ZEUB LR FE R RAFRAE7] (18], B & W AOK AR E T R F 27 m . BFFRRE, K
FE A K IR FH AT A, ATBRIRIOKH Cdy Pby Cr FEEEI&R[13], RERE IR & &[19],
OB X T A 8 Al D e OR SR AL T B At o

PRMTT B KRG /=X, A E N o A T . PRI E R 5 R 2 R 551 DA FLAE AR AN
2035 st HARW e DLAGE RN T 1 53028k “Seiifi o & TRE, HEdEFOL AR ER
QUHT, FRRRFEMAEE R, KIEIhEEMEAKRE. 7 (AR IR, KR & i Th AL /KRS 7 Ed@ i S E Ak
W77, BRI AR RHEUR e BR 5 4F A 5] SRR T AR 0 50 B S VR R IR K 8 & il & R BR
(ZL 2020 1 0289106.3), AL 7 ERFEFRLE LR “E &7 8] “EME&E7 M5k, §
RO T HNIEAMIR 2 At 8 KRG AR =l S BANERE . AU 7 BEAS s B AR R, i LT [ B SR
FOKEEE RS, DRI TEFRMT, G X SR E W OR A PSR T BRI S (HA
IR R e i et /E SRR 2% 2 T O A 2 S S T E R A RIE . Sy — 7T, BRI Ay LR R
RS g, BB FZ . Bl RILRR . A FKRE A 2 (84 SRR A AE B
S, AHRFE RS SR 0 2 R DB B IUNAT RGNk, TR RS R A AR T, ik
HIE BRI SR AL . RS B SRR )0 L AE LR s SR SR, X B S Ak, RRRRK
FURERARSILITRG, FTIEMR NI BIREK St A, HERE BRI € 7 52 o 384 RO A S 3

2. MMERHE
2.1. WEHH

IKFER R SRR 15 Ay, Hrpe = RO OURRE ARl 2 Ay, PRI SCOU RS il 8 A, FLE
FAEg A S Ao ABES PL 1 SROLBUK AN BRI 1),
AL CEVIGOREAE " PR YRR IR A FHR O, S E (L Se 1) 5 /L.

2.2. AL

TRIGHN 2 BRI T AR 50 BT R SRR P A X B R A ) . 3848 & & 1.17 mg/kg.

WRIE 7 A/NXHEAR 15.36 m?, BRATEE 20 cm x 20 cm, /NXJAEIEE 50 cm. BEHLIX 4%, =XE
o TR R IR, WE M BRCRIERRAL), S e R AV B S &, Morxt BAS SHHHES] . T
2021 4F 6 A 18 HiEAl, 7 A 18 H iRk . 75 HE 3 91 301t i A= M 4h KA A 1 ¢, A JE T (LA Se 1) 1.25 g/667m?,
4 667 m’ 5K 30 kg N TWE% . NS REFIAETIAR, 25T 9H9H. 9H 14 H. 9 A 18 HMm
it S A TN CPE L6 2) MEZKAEFBE L e HBT VA 55 A K AR 7=

I IV
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Table 1. Information of experimental high quality rice varieties

# 1. SRR R RIER

At g 5 44 B HH AL Y st KI5
P1 AL 52 R A KRG T R 1%
P2 REMA 39 (FF A/l 24) WIrE 4 KFE T PRI ACTHE /"
P3 214A/H 24 G 48 KA P ¥ /"
P4 A 39 (LA A/ 25) G 48 KA F ¥ /"
P5 BT BRI Z AR AR 2 7] R 1%
P6 FEPHILEA 48 W e R EMIEA R AR PRI ACTE 1%
P7 REAE 28 7K FE F WL 1%
P8 PRI AT 5 TR AR R AT R A LEF e 1%
P9 FHEL25 ImARERF B R 1%
P10 KT 42 TG4 KHE T R 1%
P11 ZAAR 39 WP & AR FEAL A R A ZRPRAHE 1%
P12 W2 2 A SR IR AETE 2%
P13 HP AR A 22 TLVE R AEAR 22 Ainlk A R =) SRR 2%
P14 famifl 1817 BRI AT PRI ACTHE 1%
P15 L A SR WA 2%
Table 2. Application timetable of selenium containing leaf fertilizer
= 2. SWAMEEEARTER
P JHEATS AL S [
ERRY 2 H3IX

Pl 9H14H

P2 9H9H

P3 9H9H

P4 9H9H

P5 9H9H

P6 9H9H

P7 9H9H

P8 918 H

P9 9H14H

P10 9H 14 H

P11 9H9H

P12 9H14H

P13 9H9H

P14 9H9H

P15 9H14H
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2.3. ERIEHR

En AR E AERE . WIS, R KRS &

rnFR E FERE 1. HRERRE SRR, AR K Sl & & .

rn R A A A RIEURE AR, RS IIRES KA AR & 2 97 1 H B FLAR & B (%) .
2.4. MAE

3 Cd &% GB/T17141-1997 Jiykaail, F&MACEs AR FIRK o Yo, W& S haeiife
240DUO. 5K Cd & &% GB5009.15-2014 J7yEkGI; KK E Se &% GB5009.93-2017 25—y Aall ;
K KB Se & E:1% DBS42/002-2021 F7iEAG I K MAX BRI N R TR ETEAS T, % &85 N PF32.
2.5. BIEAIB X

RIS HHE K FH Excel 2003 BHATEE B E A S 11087, KA Excel f) TDIST eREGHATBENL X 411056 1
Z HLR(LSD) . K K B IEEE o M 7 148 A VRN b Fob 1 & il iR
3. BRE S
3.1. MiRTESMIFRSERRERELR

B 3 AL S A OR KRR & R 1 R B SRR (PS) . A E ML (P1S). KEF 42 (P10).
PP IE A B 1 (P8)~ 214A/ 24 (P3), BAKMMA-EIRML 1817 (P14). BRI L1 (P12), EAE WA
2K S ENER LR ITFE P = 0.05). FHARESERKLHMIM 1817 (P14), UHBZ WA E
FACH B, WREAER PG R MEEA — e s. BRES e 2 RS Ps), B
2 R RAE A v B SR IR T AR it o AF T3 AR VS G 2 N (1.17 mg/kg), 5 ANt AT AT AH Eb (a7 %
&Y, it FH 0 A ok TR KR S B T H B 3.05%

Table 3. Test results of cadmium content in milled rice (mg/kg)

= 3. KW EERNERE(me/ke)

i PR S I 11 11 -3
Pl 0.80 1.30 1.50 1.20
P2 0.47 1.40 1.40 1.09
P3 0.70 1.50 1.90 1.37
P4 0.39 1.70 1.70 1.26
P5 0.63 1.80 1.90 1.44
P6 0.80 1.20 1.90 1.30
P7 0.93 1.40 1.40 1.24
P8 1.20 1.30 1.60 1.37
P9 1.10 1.20 1.40 1.23
P10 0.89 1.60 1.70 1.40
P11 1.10 1.20 0.88 1.06
P12 0.84 1.00 1.10 0.98
P13 1.20 0.72 1.30 1.07
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Continued
P14 1.00 0.84 1.00 0.95
P15 1.20 1.40 1.70 1.43
Ty 0.88 1.30 1.49 1.23
CK 1.27 0.83 1.70 1.27

3.2. LERFEMMIFRIIAE SRERELE

BHE 4 B] 50, 76 S Al IR & 1.25 g/mE (L Se th) &4 T SR S ok KAl & &7 358 67.5 pg/100g,
KB A KT, T BE S DXE R A A AT DA B KRR A R . O ZE TR, SRR RS R
KB B EAFTEN 3 2 (P = 0.01), BEHA A SR A G2 RIS, 612 SHFRIRR R A 70 B AN [ o
Forr: bR R AR S A BT PT). RERAK 39 (P2). RLK 39 (P11). B SH(PS5), BUKH
PR 52 (P1). MBI EEHT H(PS). £ h 2 T(P9). K 42 (P10). HEMLE(P15). #t—H11
ZEWREY, RHFADREER TER 52 (AD. BPREE A8, K& 42 (A10). EFH2 5
(A9). #HEINLLHI(ALS). WIRINLLE(AL2). FaPIIl 1817 (A14). FZMTLIA 48 (A6). BFHILFIL2(A13);
FARAC 39 (ALD)FIZRFMRAR 39 (A2)IM 2 = T & 52 (A1) Wi REE B H(AS). KA 42 (A10). 3
b 2 5(A9). FHEMLT(ALS). BHIRILLIEI(A12). T 1817 (A14). FEPILIA 48 (A6); EHTLH
(AS5)214A/H1 24 (AR RIK 39 (AW 255 TR 52 (A1) DL R 3E T i (A8) AT 42 (A10).
£/ E 2 5(A). HEMLE(ALS) . WRILLT(AL2): FEMILIA 48 (A)FIFEHL 1817 (A14) MK BE
ETEM 52 (A, DI EFEH HAS). K& 42 (A10). FEFH 2 5(A9). HEMLLITI(ALS5). R, 7
BTG, BR G IE R R RE J i B A YR R R, W EAN R BEIEE % BEMR
AR 39, 214A/M| 24 FOSCEAR M 39 W S0 PURE B Sk Fl, BB (0 W AT R T

Table 4. Test results and analysis of total selenium content in milled rice (ng/100g)

F 4. BARBMEERNERS HHR(1g/100g)

RS I I I ot 7 CKA% (H?Z-ifgiz)
P1 21.6 15.5 17.8 18.3 108.7 0.146
P2 108.9 107.4 106.5 107.6 1127.4 0.861
P3 139.6 68.0 85.7 97.8 1015.2 0.782
P4 117.0 88.7 68.7 91.5 9433 0.732
P5 91.2 122.2 95.0 102.8 1072.6 0.822
P6 77.3 70.4 63.5 70.4 463.5 0.563
P7 90.5 115.1 159.3 121.6 1287.5 0.973
P8 15.9 28.0 19.6 21.2 141.4 0.169
P9 19.0 19.7 32.7 23.8 171.5 0.190

P10 154 20.0 30.3 21.9 149.8 0.175
P11 135.3 86.1 95.4 105.6 1104.6 0.845
P12 42.5 70.1 56.3 56.3 358.2 0.450
P13 55.5 72.2 104.8 77.5 784.0 0.620
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Continued
P14 22.8 91.9 95.3 70.0 698.5 0.560
P15 26.7 272 23.0 25.6 192.4 0.205
1 65.3 66.8 70.3 67.5 669.5 0.540

TR RREE 667 m? AKABAMITI(LL Se i) 1 g I, 4 100 g K EIA S B (ug)-

3.3. M ERFEmMATRIN T e L REREER

WA, EEmrHIEHE 1.25 g/m (M Se 1A T, ANFEL SRS it Mook Al 7o 28 1 AL W0 A 2 47
FERURZE 5 (AR A 2 2 T M A 8 e AR ZE i IR USRS e 3R FFAE M e A Rl B 1 IR S A WL S IR B 43
IKFEAE A EE = CFPRCA LN + ZEA NN + rEE NN + ARG L)/ &) . X KRR RN &
T LA LA 2 B o A B 4 LE R LA & B (%) ok RoR . B3 5 AT, il AR i AR A 15 A
IKFE SR A MU (5 R 92%, & 2)E A AU FR#E(DBS42002-2021), HH: &L 52 (P1). il
EAHH HP) EA N 2 F(P9) KFEF 42 (PLO)WA NG & LLIER] 99%, Ui H AR S, H£71
A ORAM ST R s A LA o5 AR T 90% il 6 A, JL B AR B S FPZ RS2 AR I 48 (P6) FA IR 1817
(P14YFIEEHF(PT), XIS AILE & Al KRG AL 7= rf SIBIE FC AN T 58 il A= P A R 000 R it Ak 75
AR B R A PR ST A R SR T AOL R0 T SRR R R m A B, 2L S A
) L7 1 35 e A0 A K B A LA o5 BER B 99% DA b, BARRES M B4 T AN E e AU S
EUC ARG 5t BT B SRR AR, DRTMORT R AP A ) e A 26 vy () D00 AR ot P 7 v 1 KT e b A B R AR 3 o

Table 5. Results of percentage (%) of organic selenium in milled rice

=5 BAENM S (%)ERE

i PR S I 11 11 Ty
Pl 100 100 98 99.33

P2 85 89 92 88.67

P3 98 85 89 90.67

P4 91 91 98 93.33

P5 98 84 85 89.00

P6 85 86 80 83.67

P7 82 85 87 84.67

P8 96 100 100 98.67

P9 97 100 100 99.00
P10 100 100 97 99.00
P11 89 82 88 86.33
P12 88 89 100 92.33
P13 95 93 90 92.67
P14 76 88 90 84.67
P15 99 100 94 97.67
S 91.93 91.47 92.53 91.98
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Ti AT R, KRN b7 L (%) P RIAFAE R 535 22 5 (P = 0.01). DRI Z HILERRY, Fik
52 (P1). PR IEE B 5 (P8). 7 5 2 5(P9). KA 42 (P10)IM .3 = T A= IR 48 (P6)- ¥ ML 1817
(P14). BEFPT). BARA 39 (P11). ZFMAK 39 (P2). BT L FH(PS). 214A/H] 24 (P3); #HEMNLT(P15)
W 553 = T AP AR IA 48 (P6) AWM 1817 (P14). REFEHPT7). HA 39 (P11). ZFEMA 39 (P2). L
Lh#(P5): XA 39 (P4). BFAEMAILL(P13). BIZML L Hi(P12)MK 3 = T A AL IA 48 (P6). Famufl
1817 (P14). E4F#(P7).

4. &L 518
4.1. &ip

1) AWFFERMH, 76 E TG Y4 F F(1.17 mg/kg), ANFELFURE R RS KR & EAAE— e 2
S, ERIEFREZFKF. Hd, KRS ERICKZBMM 1817 (P14), MMk 1 55, PiigkEmn,
FERFERTT J X SRR XM A BRI . % TR M g e U R s g X, ik,
AN[EIAR 03 R i P R B B2 B B VS oK N AR E R = R A f i — P A

2) it FH 5 T P T S T AR AR KB 1 o A D IR P AR R 5 5 e FH PR R 3R A R R oY), E
WA AR EE SR TS Jer ARG P A, BR3P K RS RE K B8 5 s ELAE & 0 v R T G RO RS FE e FH 9
AR 20]. ARIG R H34R S B w117 mg/kg), SASHEAME AL X HEAF T, it FH A A 5 (RS KR &
BT BB 3.05%, FRERSCRAHE, 53 RKKER01 KI5 B —E

3) ARFFREN, ANFELTRE SR S 4R R SR AE A R AN B 2 5, Tl B A B A
Rk B B ATV (H A B M (r =—-0.8159, P =0.05), HATHISCHER KA S ARG, X
WAL B A SRR . AU L 0 AR R SRR AE BRI . AR A B R LA
FeRTidabr, AT DAL F P =2, — 26 W E BERCRE S H A HU & EEEBUR . A B 5 & PT)
ZREMA 39 (P2). A 39 (P11). BT EFEPS). NAEMLH 39 (P4HFI 214A/41 24 (P3), X FhFhA: =
BRI ORI (AT AR AR b, AH 75 R F B Al A P e A 2R B BORAE Jt, A BRI i H v 5 11
Kr=ihe Z: WNE EICRAVEANN St m . A EFIL 52 (P, MR ETH HP8). £FLH2 5
(P9). AT 42 (P10)FIZH AL L2 T (P1S), IX 28l AE 7= (1) 5 T8 R KA (it S v, (L — 288 A 5 122 s A L
Bo Hrf, FR 520 RAE 420 A G 2 SRFHMMBRES A, K19, REMSFEE R RLFEE.
=K MEENCRRE, HAVUR G KBRS, SRR 48 (P6). FFIML 1817 (P14). HIZRIR
22TH(P12)s BPERATLL(P13), XSRS B A b o & L0 KT

4.2. #ig

1) S E R SR SR 75 . TRk S 0 B S A E A D e KOK AR 7 ) B R, ARSI
ar P ) B AR, FRATTDIORS K SRR £ B Bl R (R AR 8 0.4) A HLA o5 LU (R EE 328k 0.6) N Fabn kAT
IRERIKPE 73 #r (2 6), S5 RRW: B RIMHR B 0 H AR S Mg REF A 3 . = RS a2
RAR 39, BRI REFMA 39 FNEFREK 39. BEFFFE DHEHSHEEITE 98 1
SERPUK, WAL, BWRLF: HEBE R ME G EAC, FEHEE 1 9, AP & B2 & 400 kg 14,
SR E TR R ik Rl . RIRAR 39 (HEF 2R 6) | SEIUUK, R i (LR G Ptk 1R 4L
3.8), PEEE(500 kg/667m” £iAT), BKE K FKE(55.4%), FEEACE MUK R T BRI R . FE
fe 39 (HEPEE 2) AERHK 39 (HEPEE 3) 214A/Mi 24 (HEF 2 5) i B /KR LT & [ R 458
T St Bl B R HORN S SR
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Table 6. Grey correlation analysis of selenium rich characters of high quality rice varieties

= 6. RFERMEMMIR K & XKE SR

LR TR Ml B (ug/100g) B & EE(%) IR E ey
P1 18.3 99.3 0.7333 9
P2 107.6 88.7 0.7941 2
P3 91.71 90.7 0.7720 5
P4 91.47 933 0.7778 3
PS5 102.8 89.0 0.7754 4
P6 70.4 83.7 0.6388 15
P7 121.63 84.7 0.8457 1
P8 21.17 98.7 0.7274 11
P9 23.8 99.0 0.734 8
P10 21.9 99.0 0.7323 10
P11 105.6 86.3 0.7639 6
P12 56.3 923 0.6912 13
P13 71.5 92.7 0.7345 7
P14 70 84.7 0.6458 14
P15 25.63 91.7 0.7180 12

2) EMSFEE K EHFER TR WARRN SO A B BRIER, miA YL C R
HHRSCRI A2 m[21], Bk, 328 KA HUIE & B0 AR 0 A 22 4 5 & il T RE /KRG S A e & 1
FEEAMR. 07, IR R KRS FahRe sy, RUEMRCE, X6 E il X B
KBNS T EE. BT, SaFhiEE EERE a7, 1A A P A e VAR
FAR B R E .

3) B RKARAE R RIE . AR L7 EC AR & W ROK SR Al i BTV (R B AR AR . AT LA o HL B
i GRS G HET, AW E T S A LR ST AR, LA G EE>80% B v E A L
AR = e AR NRATRI SRR, Wb BT 1 s A VU TR A, BLA B & B SbriE. X TE MR
KOTRR & EbnitE, Moy bRl S B bR 2R K, FEILRIREL. 7E 2008 F (EMREA) B Kbk
(GB/T22499-2008)+, #lE “IN TR & GB1354 e [ =K AR IR & & AE 0.04~0.30 mg/kg Z [
BN EWREE” , (R (ERTaEZ M RS EFRARZEN) (GB28050-2011), & AifEAK
BARAN & B AR HEN>0.15 mg/kg, H (B2 2EZKbRME &t R E) (GB2762-2012)H0H 1 X il
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