DOI:10.3969/j.issn.1006-8082.2020.01.004

¢ & F5 £ 2020,26(1):16-22

BARFAIENEEINESERRERARTERE

> &
ZdF ! FR

RA 2

AR

C PGB g Bl B K FEBF 98 T KRG I 58 TRESEE 28, 1 2 3302005 2 144 K RS BIFSE BT 14 R A B T b R ekl R s (4 &
R S S22, K VD 410125555 —1E  kuaileling1989@126.com; " i IRAER : hubiaolin992@126.com )

B B AR AR TSR T R Z — KRR IR b R AR AR, RO U R RER PR B AR
I, P AR B B i BEA MR NI BRI ZAE . AR SCERR T RROR B & i st A S REORAN ) AR (S A ) 0 A 38
P QTL BN LN e b 2 B M BERE , /KR B T A At 22

SRR FEK BRI QTL B 5 FE R TT
FESKS:S511 XERFRIAAD : A

PERENARUKFAER KT ORWMETER, BA
FEMAEIRDIRE, JE RPN A S B A
TR A ES T, B2 5% B A RS EY)
KoarFEl BE AT e A T FE . B
BE(Zn) = Nt 5 18 52 11 3 Fhis it 8 97 2 (Zn \Fe I
VA)FRZIEZ —,7Zn 2 2S8R B L RPEIT T
R BE RSS2 M DRI, B i =2 FH S (] H 375 | ke
AR S <] N L

BEE NN TCIE AAT6 B, A R £ e 4
TEEEE SN IEE S E b e, 2R LEwh
B Rk A 2R B b & i AR, REK R 4R
Rt 50% N IR, JEZR EE R RE WS SR FIGE
Y T EOR I, 4 [ BRK REAF ST BT (IRRDHGE |, Rk
PSRN 12 me/kg, AR I IR A
TEMIOK H 8 A, Hh 3 & 5 U 3.6~6.0 mg, iX L
flEF WHO Fil FAO & H #IUE B AR 12~15 mg 1YY
FRUES, TS BT IR 2B 8 0 [ R X
PEEFEA RIS T LA

P, At AT 20 12 N 0 FEAE A R R Y
“BREEYUR”, BB Z B BRSEDT T R A R AR
T 40 70 JLEE P BB Z AEMZE TS 7, 61% 09N
FEAEE R A AN XU, FLZOE ST e AT i)
B RN SR N A 5 11 Gl o B PR 22 i e G
Z AL G ) SR W el R L sk B A T
RAMFTFAEE LA 2 P R e = AR, LRI
AN F BT RS, FROKIE S B, Hsr o i
W TP B B T 2 i N AR = [R] e, R Fed
K Zn a5 HAEYA JCER BB A, R, 45
FER B O o MG I AE A R E R, I e i
BEIFENECH AN, FEDE XT3 E AR AR

. 16 .

XE4HS:1006-8082(2020)01-0016-07

REE R,

PR, IR RER B 5 it AL QT i i B L[N 1)
RESF 5 T AIBIF ST , A o SR M (RS2 5 S AR
LR T RORBE S R AR A S A R
TL 58 LA PR v B 25 5 TR SE RS, LI RER B
BT RS R A

R KB 5 A ] B PR 28 1 g5 A% 22 S PE AT

L]

D

ST

T B MRS E IR R FOK Zn & TR
NI 35 R R R (R A7 7 S s AL 25 S, KRR oK
Zn Fae e T REAEY, RRRIE P REK Zn SRR
], A NI TE 13.5~58.4 mglkg Z A1 5 AGA
FETE 15.7~65.0 mg/kg 2 [A]12 & B 38 1o 33 4% i K48
FREK Zn SR AT . PINSON Z502%F 4Bk 1 763
13 7K R T A 8 7K R W K AR A R K v Zn 25
16 PP i & s AT R, JEWK T Zn S5O0 R & &
A8 S T K R s AR 55, NI Ul B RE K B
AR SN SRR 22 R e, IR E
HISENR o R 1 T AN TR K R S 10 B REOK AT JoT 5 Fi 1)t
AR S B8 SCAE N A8 T 653 40 25 A A Al BT R Y
REAKEE O, RIREK Zn S s fL 2RV 2
TR

YA B #1.2019-10-14

BELWHE: THE4 B 485 £ 4 (20171ACB21071);
KB SR HE 4 (31760378 ) 5 L T 4 K b B2 41 51 4L
4 % B TUE (20161CBS002 ) ; /& Ak AR AT # K IT o T Jie Al
e B AP E R LI E T AR AL(2018KLMAO2)



FIEE RS BRI T SR s IR et

¢ & F5 £ 2020,26(1):16-22

2 BHERERAN R A 4 2 A X

FEOR AT 43 SRR OK ARG K, RO T3k R ok K
B 2s 8%~109%%k i (=B JF iz AR ) (1760 A% 4304,
AR E BRI, AT H & B RDK 322 0k
KOREHEFMEM TR, WL, TREERER
[ B A7 11 7 e B o A A b

MR LI, KK Zn & 5 REK Y 70%~829%19,
Al Rg S HAEROK D MmN UM G . 7E/K A
AL SRS, WFLARIZ N EEUZ ST B
WKLY, B2 KRS REARZH 2L IR T 2 1 A
W RGBS S FE Y R B AR FL AP AL, Zn A
FEK O RA 2 2 IR ZLIS A 43 AR, 1 HANSEN 252U
FERMA NN T AR RS K Zn LR AR A 22t
ik 5%

CINNEP S o n i DESY ! B (U

B R AERRDOK S AR A BOs L R I 52 i L BER
FERR I DR D S A BRI 5 . ZHANG 85221 FH A i
LA MR AR 28 AL A5 AT R KB 1 P 38 AL RN
FEUAZ A F RN AR A0 M SR F2 i, Fof - Jn
POV EENE R, B SGs AL T 38 g 5 0K R B bt
TREA RS LG RN s AR 25 SRR
BT A2 I AR I OS], LA Sk 32, 2%
A = S AR 5K AL AL AERARI T A R T 58
SEHNZAE  WFFE LA T R E T, R WTRE K B 5 152
TP ASONE R A AGOR 1, DOInERON o 3, Hid sz
B8 SRS IS S SrS EVES B ST (R N 25 S
B E LA IR IR s, RO RN
F=, e R B A7 SO, (AT a2 B s 22 3L R Y
AN o 7 SPS B[R § = N
4 FOREES B QTL 27

KRG Fh ARG I F] 99 4 Zn & QTL, fLHhkE
K Zn T QTL 85 ARG K Zn & 144> (WK 1),
X8 QTL ) {243 oK R 12 Zcdefoth b, Hpg 8
Ptk 2, RETTHCRE N T 2.8%~354% 2 [0) , Hrh
FER QTL ik 55 14~

TESE 1 e R R R L 4 G I 1 6 A~ 1
A Zn & QTL W, Hob HUANG 25206 21 B K Zn
TR QTL qZnl -1 £ T4 I, STk RN 6.9%; 1M
K L 6 NREK Zn & QTL BUFE S A FHAL A Y £

PR X2 Ho YU 2RI 3] qZnl $2HIAEK Zn &
i, DU ZERo2UG N ) QTL R ERL QTL, 51 #ik R 43 51~
14.0%F1 15.0% . 755 2 P R K 119 9 MREK Zn
T QTL H, B3 A S5 A B 1Y) Zn % & QTL gZn-
2, T TTIRRI A, N 35.4%, 1E4F 3 Yoo (R K Fndn
B EASIE] ) 7 N3 A Zn Al QTL, HrpJ s | 3
ASREK Zn i QTL A [ — Yo (o (A X I 0351 i A—
NURADHA 4§ B %5p ) qZn3.1 KRB TTER K, R
31.0%; FERF L/ 7 4 Zn &t QTL Hr, YU SEB20kg
W 3220 QTL RS K Zn &k, Ay 54 QTL i
BEK Zn £ SO0 4 Yefa R BRI R 6 4K
K Zn T i QTL AR 73 A AL e e AR [X g 125313537991
H  HUANG %5259 2 51 QTL MMk QTL, Hidx 4
A QTL ¥ 30 QTL. 7857 5 Yt Fsa s Ty
SR E] 3 ASF1 5 A Zn S QTL. A8 1 3 MK
Zn i QTL AL TAHF G AR X g, Hirr qZN-5 R #
KK Zn SRR R QTL M, 5 24 QTL ke K
Zn Fr a5 S QTL HY, #5842 A I B (1Y)
BEK Zn i qZn=5 FERL QTL; HAx 4 4~ QTL Mk
0 QTL, FLARE 43 A AR AL (o AR X [1]125-290 Horp 7S
PEhRE A Zn S EP, FESR 6 Yot R AR R 4y
HIREIE] 6 4~ F1 8 A Zn i QTL, 8 i 8 4~ QTL
AT ARG A X da 27220028 - Horh g7n6
PRI K Zn S, HAY 74 QTL #HikE K Zn &2,
R I 6 4 QTL 7 FAHRLAY G iRk X3k, Horr gZn6
FEHPRE K Zn F i B9, Ay QTL #EHIREK Zn it -
I AR 7 Yt AR R R E) 8 A
1A Zn F i QTL, Ph A 72 % 5H NORTON 25274 3]
REE] 1A~ 2280 Zn REOK 8 QTL, A TR AR Y
MR35 1T 3 ARG K B QTLES 4R 3 ASHEK Zn &
B TR B — e AR X e, ANU-
RADHA 4§ B 75 Ye o pRJg R TR 2 RS K Zn 5 &2
QTL qZn7.3 FRTTHRFN 29.0% . R4 8 Ytk fydt
YR 8 A Zn Fr i QTL, Hirp 4 MREK Zn 75 QTL
o270 | AHEK Zn i QTLPN I /A7 T4
49 A i) DX 85 T SWAMY 25603045 i) 5 o7 3] 1 MoK
Zn Fi QTL A TR L AYHI R e oA X . 7255 9 e
PR LA R X R A 2 6 SRk Zn 5 5 QTL,
Horp d A2 AR 4 O R A QTL A TR R e, M
24.1% ,SWAMY Z5EPUHGE 1Y QTL 2 A sk R e/, B
H 4.0%. TEH 10 G @K RS Loy Sk &) 4
AN 3 AN Zn i QTL, Hirp 3 ANREK Zn & QTL 47

17



GBS TR S BRI G T S 2L R v I ot ke ¢ & 7 £ 2020,26(1):16-22

®1 BOXBHAE

Jetfhe W QTLs Fric/ X[ pities E e N HEHPe E= BTN
(%)
1S Bk qZnl-1 RG532~RM5359 6.9 MY46 Zhenshan97B/Miyang46 [25]
1L BN qZn1-2 RZ730~RZ7538 4.4 78978 Zhenshan97B/Miyang46 [25]
1L ITRIN qZnl RM315~RZ538 4.8 MY 46 Zhenshan 97/ Milyang 46 [32]
1L BN qZnl.1 RM488~M431 4 Swarna Swarna /IRGC81848 [30]
2L PR S - RM106 - Lem Lem/TQ [38]
2L Jitiw/S qZn2.1 RM250~M535 13 0. nivara Swarna/[RGC81848 [35]
2L iER/S qGZn2-1 RMS573 15.2 w1627 Nipponbare/ O . meridionalis W1627 [44]
2L BN qGZn2-2 RM6 17.6 w1627 Nipponbare /0 . meridionalis W1627 [44]
38 LS qZn3 RG348~RG450 5.5 DWR Xieqingzao B /DWR [35]
38 JicR N qZn3.1 RM517~M16 23 0. nivara Swarna / IRGC81832 [30]
3L Bk qZn3.2 RM55~RM520 10 0. nivara Swarna /IRGC81848 [30]
3L B S qZn3 RZ142~RZ613 11.7 MY46 Zhenshan 97/ Milyang 46 [32]
3L Hik qZn3 RM293~RM85 14.4 IR75862 Ce258 /IR75862 & ZGX1/ IR75862 [36]
41, [E S - RM317 - Lem Lem/TQ [38]
4L Rk qZn4 RM3643~RM241 4.4 MY 46 Zhenshan 97/ Milyang 46 [25]
41, Bk - RM317 - Lem Lem/TQ [38]
4L Bk qZn4 RM303~RG214 5.3 XQZB Xieqingzao B /DWR [35]
5S Bk qZn5-2 CDO82~RG182 6.4 ZS97B Zhenshan 97/ Milyang 46 [38]
58 BN qZn5.1 RM153~M413 16 0. nivara Swarna / IRGC81832 [30]
5L PR S - CDSR49 8.1 Lem Lem/TQ [38]
5L Rk - RM421 - Lem Lem/TQ [38]
5L PR S - RM421 - Lem Lem/TQ [38]
5L BN qZn5-1 RG470~C246 6.7 78978 Zhenshan 97/ Milyang 46 [25]
5L biPS qZn5 RG119~RG346 5 MY46 Zhenshan 97/Milyang 46 [32]
68 LIRS qZn6 RM204~RM225 6.5 MY46 Zhenshan 97/Milyang 46 [32]
6S e S - RM435 - Lem Lem/TQ [38]
6L Kk qZn6 RM3~RM340 24.8 IR75862/2GX 1 Ce258 /IR75862 & ZGX1/ IR75862 [36]
6L biio qZn6 RG172~RM340 11.8 DWR Xieqingzao B /DWR [35]
6L PN qZn6.1 RM30~M439 10 0. nivara Swarna / IRGC81832 [30]
7L Hik qZn7 RM134~RM1132 2 IR75862 Ce258 /IR75862 & ZGX1/ IR75862 [36]
7L B S qZn7 RM11~RM234 7.1 DWR Xieqingzao B /DWR [35]
7L Rk - RM248 - Lem Lem/TQ [38]
7L JiR/S - RM248 - Lem Lem/TQ [38]
83 Kk qZn8 RM407~RM152 18 IR75862 Ce258 /IR75862 & ZGX1/ IR75862 [36]
8L LR qZn8.1 RM152~M223 13 Swarna Swarna /IRGC81832 [30]
8L Bk qZn8.2 RM256~M264 3 0. nivara Swarna / IRGC81848 [30]
9L Bk qZn9.1 RM215~M189 4 0. nivara Swarna / IRGC81848 [30]
9L PR S - RM3909 - TQ Lem/TQ [38]
9L i qGZn9 RM24085~RM566 21.9 wi627 Nipponbare /0 . meridionalis W1627 [44]
108 BN qZn10.1 RM216~M467 6 0. nivara Swarna / IRGC81848 [30]
108 PR S - RG241a 44 Lem Lem/TQ [38]
10S K - RM222 - Lem Lem/TQ [38]
10L bii% qGZn10 RM171~RM590 15 w1627 Nipponbare/O . meridionalis W1627 [44]
10L Kk qZn10 RM1125~RM6704 8.1 DWR Xieqingzao B /DWR [35]
118 IR S qZnll RM7557~RZ816 4.4 7597 Zhenshan 97/ Milyang 46 [32]
128 PN qZn12 RM19~RM247 9.2 DWR Xieqingzao B /DWR [35]
128 iEP/S qZn12.1 RM415~RM19 21 0. nivara Swarna / IRGC81848 & IRGC81832 [30]
128 Hik qZn12 RM1337~RM3409 12.2 IR75862 Ce258 / IR75862 [36]

CRERTEEN T ERELERE L KE,S WAL ARSI B B A A B AT A B,
cAzu = Azucena; Bal = Bala; CJ06 = Chunjian 06; Hab = Habataki; JX17 = Jingxi 17; Lem = Lemont; Mad = Madhukar; MH63 = Minghui 63; Sas =
Sasanishiki; Swa = Swarna; TN1 = Tainong 1; TQ = Teqing; XQZB = #+% # B; DWR = Dongxiang wild rice; ZS97 = Zhengshan 97
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Advances in Genetic Analysis and Gene Cloning of Zinc Content in Rice

WU Ting!, LI Xia', HUANG Fenglin®, HU Biaolin'~

(" Rice Research Institute, Jiangxi Academy of Agricultural Sciences/Rice National Engineering Laboratory (Nanchang), Nanchang 330200, China; *
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istry of Agriculture and Rural Affairs, Changsha 410125, China; 1st author: kuaileting1989@126.com; “Corresponding author: hubiaolin992@126.com )
Abstract:Zinc (Zn) is one of the essential micro—elements for human health. Rice is the main staple food crop in the world, however,
the Zn content in rice, especially in milled rice, is very low, thus improving Zn content in rice could effectively alleviate human di-
etary Zn deficiency. The paper reviewed the progresses on the genetic variability of Zn content in rice, the distribution patterns of Zn

in the different parts of rice, the patterns of inheritance pattern, QTL mapping, gene cloning and its genetic breeding, which would

provide important references for molecular breeding of Zn —enriched rice.
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