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Current Advances and Future Perspectives on Crop Domestication

JIA Guan-qing, MENG Qiang, TANG Sha, ZHANG Ren-liang
( Institute of Crop Sciences , Chinese Academy of Agricultural Sciences, Beijing 100081 )

Abstract: Crop domestication has laid the fundamental basis of agricultural initiation and human
civilization.Taking advantage of recent achievements on studies of crop domestication, this article reviewed
the characterization of major domesticated-associated morphological traits, identification of important genomic
segments, and isolation of domestication genes as well as the global spreading of cultivated crops post
domestication.Furthermore, the advances on theoretical principals and fundamental methodologies as well current
research focuses have been reviewed, and the future perspectives have been proposed.
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Table 1 Domestication-related traits of important crop
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Table 2 Identification of genomic segments associated with crop domestication
e st CHEAR ) Ko ﬁl)ﬁ(ﬁﬁi)éfﬂ Y Bk P R, Syt
Crops A.mount Otj. Type ofa.c?essmns QTLs Methods Analysis performed Reference
accessions ( families ) ( families ) Number of QTLs
KAE 1529 74 it (446 ), M 554 TAREE R EIM T, SNP M E, Fy, 2FRE [29]
Rice J7 Rl (1083 ) W FPEREE : WP AE D (OF AICHEA T, AEAEA, 32
Ypaxo), Hu g5 i F iy, 4G 2 R
CEEI 1% ) (o), eSS (m,/
w ), AL
66 Y A= A (22), H 399 4~ TAVIE R R F, SNPUE, ML LR [34]
D7 tnf (44) DN FBRIE : BFA=Fh (7 (6 ), Fgp, LDRs,
¥ 1.5% ), b7 i Al
(F#15% )
EN 75 B A A (17), H 484 4~ AR AL I, SNP KE, Fep, EERE,  [30]
Maize T F(23), H WUFPEREE : WPAEFD (OF #0474, XP-CLR,
B AR (35) ¥i5xo), Oy b B BHESHEE (W)
CF¥1 5% ), & LA A
(F¥) 5% )
866 B A R x AR B 724~ SNP #ric QTL & i, gttt [35]
i, BC,S; RILs QTLs VA
pNz 302 B A A (62), H 1214 SAREBEAEMT, SNPUE, Fe, B [31]
Soybean Ji i (130), & WPEREE : WPAERD (COF BT, SEAER , 5t i 2 e
AR (110) Bj1x ), db 5 B (), ONV, 3% 8K F
CF# 11 x ), B Miah i, XP-CLR, & F: K 41
B CFEH 11 %) IR, BEREIE S
512 B 2 R (72), H 140 4~ SLAF JEHZHEMF, SNP U2, #Efb i, #F [36]
Jr i F(36), & D FEREE : BPAAN (S A 45 4, 5t 1% 2 FF 1
LR (404 ) ¥16.14x ), # )5 & F (w ), Fuand Li's D*,
(F16.14%x ), & i, Fuand Li's F*, 3 i 4
mifl CFE8 6.14% ) ST, Fer, BN P4,
FLH BN, e e
AT PR S
25 TF A= i (), Hh 5 394 4~ TARIE L E M E, SNP Y E, fEiARLi Y, [37]
SR AN (8), B LA DUFPIREE : BFAEFD (COF R, For, 8t 15 Z 4
F(9) ¥isx), d g5 fh # MECw ), R,
CF¥ 5% ), FHumfh e (m/m,)
(F¥5x)
16 FFAFh (6), by 206 4~ TARSE AL, SNP %2, Fer, UEfERE,  [38]
sl C4), B DUFPIRRE : BPAERD (COF 8t 2R (), BE8E
filr(e) i17x), Wy om HEE (/)
(P17 % ), B W
il CFE 17 %)
3= 160 B A= Fr(60), H 930 4 TARSE A MY, SNP Y E,CNV, g [32]
Common bean Ji A (100 ) PR : WoAERN (O ZREME(m ), 23R
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(P 4x)
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Bk 480 WPAF (52), 1 142 4 TARIE A Em I, SNPEEE, EMA T, [33]
Peach R (213),F WFREE : WpAERR (O S3EAE B, Fp, A5 2 FF
BSFR(215) ¥16.4x ), gy i A M), RSP, 4
(CF35 6.4 x ), B HLA  FED 4L B AT, Be bt
(P 6.4x% ) PE%E (o /), CLR
AL 113 AR (57 ), 1 1082 4~ TARIEPI AL EI U, SNP X E, E N [39]
Pear D5 A (56) (EEFEA ) DURPEREE : BPAEFRN (S M, i AL W, Fop, 188 15
i1 x), Moy kb R ZREECm ), ISR
CFE 11 % ) flir , FE RS, ROD,
1454, IBD
A 104 PPA:Rh(13), 1600 4> TARSEH AL EW T, R ALy oy b, AR, [40]
Orange 5 R (91) WUFIREE : BN (OF For, 8t ZHEME (),
Y335% ), #L J7 i A SNP % 5E, XP-CLR, &
(K 35% ) [ESpE
Liyia 143 ARl (5), M 109 4> TARIE A E Y,  SNPXEE, ERA T, [41]
Cotton Rl (43), B R PRI : WpAE R (O SRR, BEIR S5 4, Fyr,
fFh(95) Y507 x ), My iRl S 2R (m ),
(CFH#517% ), B HEE (T e/ T e )
SR 34517 % )
F 433 PR (344), 137 4~ [llumina enrichment SNP % %, ¥ M 4> 2+ [42]
Barley J7 i (89 ) resequencing M, BER 454, CLR, 5t
e (m ), ER I
WE(m,/m,)
N 701 EpAE A (188 ), 7984 4~ SNP i SNP %5, Fgr, INRH, 3 [ 43 ]
Wheat 5 R (84), ()
TP (429 )
152 PR x k% 27 4~ QTLs SSR } DAIT QTL & {7, th it 18 [44]
i, RILs b
HF 182 PR x FRb 10 /> QTLs SNP, SSR & RFLPs  QTL 5Efir, LArPEam, [16]
Foxtail millet i, RILs B HAE RN
s 198 PR x FkHE 73 4~ QTLs SSR K AFLP QTL & 1, gt 4% [45]
Rice bean F, BC,F, Baxin
KULE 188 (F,)/190 PR x FR 1534 QTLs  SSR QTL & i, th & [46]
Yardlong bean (BC,F,) i, F, & BC/F, i
4 142(87 BC,F,and  BFAEFP x 95 4~ QTLs SSR QTL 5& fif, th & i /& [47]
Peanut 55 BC,F,) Flr, 44 BC,F, T
Jaft
w3 276 PRl xRk 61 1~ QTLs [llumina GoldenGate, QTL 5& fir, Lt # % & [ 48]
Safflower M, F, SNP Bain
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Table 3 Cloning and characterization of functional genes on crop domestication

EAAEAE
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Crops Genes Annotation Traits Types of variations Parallel Methods v enc.:e References
L on selection
domestication
KR SHATI s HF TR HE AR AW QTL SEfir PN [49]
Rice
LHDI Bk 1 L) BIEIREA R QTL EfL ARHIH [50]
OsLG! B s 1 TeiAY e koI G ENUiLT QTL JEfL E N [18]
LABAI )T AT S TR HHABMRAZ R W QTL Efi; Eél [17]
e
GL4 BRAT RN OB KB QTLERT  AWE [51]
OsCINI AHBEREMERG N BILREAL KU ) U Hr A [52]
gPEY-1 WOEFT BORER EOBRE RO QTLEM  RWE (53]
OsGSK2 H I rh WA A AP 20 Sk A [54]
i Gxii
PROG7 B AT HEE M a4 AW QTL &L A [55]
Sdrd4 BEH PR AR AR WA QTL L A [56]
Bh4 Fn Tl (7 HAR A BN QTL Efi; A [57]
PROGI B s 1 A IR AT QTL Efi; Eél [11-12]
(Thfgek)
ESES ZmSWEET4c — CBEFEIE e AR sz B ghis A [14]
Maize Lo S| PEPEIX BEENL
UPA2 Bk 1 WAL ik AW QTL ENL A [58]
tbl B s r A A4 2 QTL 5E i A [19,59]
1gal BN T iy GRS AW QTL SE i A [21]
ral SERAT  AURARR RN CRITARR  OKUIEE RSN i [60]
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Crops Genes Annotation Traits Types of variations Parallel Methods v enc.:e References
. on selection
domestication
N 0 FestAT RRLPER I e AW QTL jEfi AW [61-62 ]
Wheat HoAt Pk AR YL
Vinl B s 1 £=214 M4 2 QTL 5E i AR [ 63-64 ]
Vin2 § s 1 £ IR K 2 QTL SE i ENUELT [65-66 ]
BN
PN GmHsli-1 IR il pz AR AW QTL EA; A [24]
Soybean BB
G HEINE PRARE ARG ) = AL R 4H G IR A [10]
o34
GIGANTEAa (E%{E| i H AR L KW [P S BT A [67]
PRTZ R
SHATI-5 s P ek e AW Gy A [68]
Dtl s R AT IR & TR RE A A WA [25]
[ Shi Bk 1 TR MW A 2 QTL #E 1 RHAH [69]
Sorghum Lk 5] AR 5]
HDI BB RS SR ATE 2 QTL {7 Ay [70]
CCT &
Dry B SR T Frrttk LEHION AW =PRI el [27]
AT
R INT-C B sk 1 HMEH HHB K = SEERECHE R [71]
Barley AT L I3 AT
Birl % TR SRR AT QTL Ef el [72]
Btr2 CAR I PIP  J&KitE B AR5 XL QTL &= el [72]
St
Vrsl B AT 737 PR (FRA / AR WA QTL L H [73]
[N TG E e )
Nud B s 1 FERL Yefr i AL QTL &AL f [74]
i EIDI FboxZRE EMIWHE IR AW QTLE( # [75]
Tomato
SIKLUH P450 A HEIRA I AR = QTL 5Ef Eél [76]
(fw3.2)
Jas B s r RITUN ek AL QTL 5E i f [77]
HK Bt B s 1 RTLIR ek e A PEREIXBUENE H [78]
Cucumber
Il H 3% HaFTI TSk A AE3] H ARG AW o FEIA H [79]
Sunflower QTL 5Efi
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—> SBP-domain Z J& ik s N1 HE H., WF5R &,
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TE R — > PR 5 0 3 B0 T /K AR R AR bl B A AR
FAECTGIAL AR B KRR ) BB Y H 7 1 AN EXTE
Ak S PR 1 3 85 5 4 ] LA R AR AR = 5 e A
DX, I L33 RE Y e 28 AR 3 20 Hua 25171
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HIHER LABAL , e BRIZHE P i — A A 4y S 206
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AR, S EANM A3 BB A e A R R P A
IS NTO 87 € s Ny SR | oy v =i
LABAI W A7 7E—> 800 kb AYMZ R ¥ 5| 2 kM
P75 B X 38k, PO SR 3 R A A 25 SRR I, LABAL H%
SeTERRE R INfE S, Z 5 s A RRIAE T, 32
TRIZIERFEKFF YN F A2 3 T N TP

7E E K v, Studer 25 X} = K Uik JE K TBI
HRE LRI AT T IR ARIBIST , il i 4243 B
IRAF T 18 4> TBI FEH A X BER) BoKk— K4 FE A
X B E A PRk, AT T X 18 AN E LR 4 X BLRY
UTAF LR AR T AL AT, S BRI AR S
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FEAR . PR A BT 45 RUESE T AR AR ST F ok L
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SR, Hopscotch %% JA& TC A i i A (] 22 /0 BE 4
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H T AN 3 — 5 JRE T A4 A R B 8%, B T
TR YL AERE , 45 F A R AR T 58 R a2
ol 5 DR 20 30 A0 4 S 230 75 Tian %6 SR A7 58
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IR PR R R T LN A S R EXE ZmRAVL
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TE e, Liu 2570 — A m 4 2 e e,
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Fig.1 Demographic model for crop domestication
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