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Abstract This review focuses on recent advances in some key areas of wheat production, namely determination of potential yield,
utilization of germplasm resources, resistance to abiotic stresses, micronutrient and integrated crop management. The main opinions
are as follows: Raising wheat yield in the future may rely mainly on the growth of biomass, based on which the harvest index needs to
be maintained or increased as much as possible. Wheat germplasm resources are rich, including a large number of excellent genes,
which can be used to improve the resistance to adversity and quality. Global warming threatens food security, thus the adaptability of
wheat production to climate change needs to be improved. To improve wheat resistance to adversity, important traits including
translocation of reserves, the stay—green ability, non—leaf photosynthetic property and root system configuration should be considered
as well as common physiological mechanisms. The biofortification of grain micronutrient can be realized by application of fertilizers,
conventional plant breeding and genetic— engineering techniques. Application of integrated wheat management can overcome the
multiple limiting factors in wheat production, and high yield and efficiency can be achieved by the synergistic interaction of
technologies and elements.

Keywords wheat; yield potential; germplasm resource; abiotic stress; micronutrient

INAE TR BRI R EAEY Z — 4R TSR 20%0 | BRI I ST RS R 209%0~309%" , -3 BT IR AL |
BRI BT, AR 55 1Y 20% , X PR R KGRI B g B A FR e 7 PR A R R S AR E . ]
ERERAFE AR . 2120504, 2R EUA LI AR | SR/ P 8D PRI KU 3R e B R AL | ks i
AN R ST RN P AR T AR R 1.0%~2.3% KR | ESR AT E R/ N B AR R A S 3L R T . 42
R /N 7 R I N 60% , T3 LR B  ph T Ae T | BRONE B MRS I AR I ELAT D - 1) WA E 197

I A4S B #1:2014-01-02; 14 B #1:2014-03-17

EARA B XA XA B (2011BAD16B14) 5 4 k3R 3 M AT AT 5 A B (201303133,201203031) ; B K/ & = b K4k & Z N E R
(CARS-3-1-25); 7% W H4F3& 4 + 91 (31056101) ,

Ve A IR 34, QI A%, PR 7 @ A Y K& 7 RIEA R, B F 134 :zhangyh1216@126.com; £ ERGBAZEH ), 83z, AR 77 @y A4 & 77 B
5 A 28 W F4Z 4 : zhimin206@263.net

FIARR Tk fe, A, FURA), 5. S0 ZHFR 6 B F2GE[]]. AR, 2014, 32(13): 64-69.

N o4



—t

Rl 54k 2014,32(13)

www.kjdb.org

5 7152) FpAYURNE;3) KRR S T2 4) it
AR5 5) SRR A AL T 6) BREFFRL Zn Hl Fe (5405 7) 15
REARAFPEREAE o [ BR /N 22 AR 8 S E AR i O P PR A R 23
BRI BB ST . A SOOI B /N ZE WFFE LA PO,
BLAR /N 7 R D B v AR AR B IRA AL A S
T N GUARAPIIA INEE R TR AN SRS A B
SEPEAT R LR, DU Rt v (/N A BT T A 40 42 [ B
TBNAS, /INZE A= R AR T L R Tk

1 REMEFEBINHHER

INZE PR RRE AR . RGO N A 7 T
FI R BB, F2 B e B 3 n (i 0.30 4 = E
0.45~0.5) , A= wEBA I WG, H 2 TR, BOkE
B gy JE R F BB H— TR RE N T A
WU T TFAEHTAE AR P T o3 B AR X, A ZEFT 1 P o ik /L
FEXFHE N T TR A i R A3, DTRG0 T R A e
T H R (R TFAE FRIE AR ) AR A4 I (B s 3 e K
F HUE IS ), e T T ARSI, NI T S 4
A R, BT RSk AT — AR R e i 7 AR
REWAMEE AT T Z e, 22Uk Bl gk
FEBOR o 251 P Y TR AR SR AR AR SR P A Rk
1, LA 3 G s sk e B P AN T EER MR B R AL
IR (AR 20 I OGR R B 1S A — 2 BB (B
1R AT IR 0.62) , FLIG I A4 B B B | A Sk =k i 12 /e B 32
FARSE AW P R AR 7 IR ROnT AR sl ok
FEEY, Rk, T [ I B i AR R AT AL e A W A
7 RIS e R AR 1) 7 S A R ELROR . IR A S
PR, — L[R5 20 22 80 A AR LA /INZZ fh Bl = v ) 1 4
S5 A R BRI SRS, S [ A ST R B B dh Rl
1R P TR AR AR R R T TR AR A 4 A R 23R (ol oA i AR
B — 25380 I [R5 0 A D Al 2o 344 o
ZEFFIC )

J T A AT N M S R AR TR e i
BHEYI RO AR R4S Evans 25530y, FEAEY Y 5
A ORI 78 S Fhel B AR p e 1R e, ELME DLtk
AVF 22 F A E S MR B R )z 4258 SRR T b
SR B E R Rk R E i RO A ER . BET, B CAE
Yy R R AL R AR A A 3R S 1,5- B IR A% B % (RuBP)
F AR RE T, I A AL B, PR Rubisco BT 1 , 45 i 5o
# Rubisco fIE AL HLAE , 2218 C. AN &35, T A C.45 B
Mo RIS PESE . fE/NZEEY LRI T — 28t s
PERERI LR A HEREFR A5 , Aok 2 T B (B (CTD) (B3 ik [+
PLEBERNZ (L) W SERERRAE (2B ) 2 RRAEAEY, Sl
Wiz AR BB FH/NE IR RIAMEM R 6A BFE T, 5
HSGA, RN B FF R IR T 50% /5%, %t = it A &

SCIENCE & TECHNOLOGY REVIEW

H AT, /N2 7 B0 A S A i, (R 4 o 2 i
A BRI HGEE A . R Rhe FERE = T USCGIRHE 5,
{EL A B A R R X BRI 1403 I AT S 1 1 7 0 T A — Ak
G0 AR R T A BRI A A DA S SR T A i o A
T S 24 M PR 180 A i A0 0 5 5 B e e T i, LA 88 i
ARG R T 3R e A AR 7 ik ™ LA ST R B R Y
25, DRI i R 5T S i AR /N P e W I E
1], 75 B — A B AR B ) R AL . 2 R, AR
RS AL IR T B UIAR DG, T /INE (35 3.4 .5 28) A7
T BA 0 A2 7K LR AN SRR G 52, /NAEBE T2 T 54 b
R R BWEBIRA LR, FEZEAKEIRNG A, B
B BE R A L B ™, 3 3 9 Oy P AR
FE A T AR R AR (T /N B 38 A 1) A= A Bsf ] ) T 34
IR I BE A A3 B SR & /NMESS SER™, SEEAERT
RS IR IR 1) R A 23 Ot AT BE R N RRR B0, A
HV/IMEFET- R IR & — A R B R, SRS IR Rk
KRR, A FH N R EEHF ) OF R BB T 8 ) vl i
T it ] 7 1 A S AR R R T — AR
AR EVT DABERRAY , 52 J LA B IR A s A x A0 B B [ 4
" FEAT 2SR R R R o AR R Y A
S, (AR T VA ek R (o [N 22 O ok A R
) AR e R B E R R . N ER
WAL RYCE FIAE LU LR T 5 & BRI S R
B I R AT AR KRG, Y IORL R T MGG AR T AL
Je W AR AL, T B R TR S R, T 5 (8 R PN iR 5 kL
Y s S ML S s

[ /N2 Kk B o (CIMMYT) A R B F 98 4R vh 74
B AR LV T B R BRI BT X T 0 3 R A
Zeuti AT, CIMMYT 22 5 7= B 7 (A A Al =
=R (LD <38 5 R R (RUE) xR H8 B (HD " 43 ik
by, T ALY AN TR B B DS 2 7 A 7 T 255 5 03 7 o
PEIR . FEAPRLA K AT, IRy T 223 ek (LD, il i 2
17 Rubisco 16 PERIERE CoHR3E 55 CO, [T 103 5 AZE Y 5 T
BLEIOEA =Wy & B R 4L G2 HID |, BEARNERE
R Faf AR R E BUERE . AERER AR, TR
D5 T B INIEEJ2e A , mI A 44 oo 20 A 44 | e o A
MR R R RHEDGA R I R A AR S 5 Y
5 TR A PR AR A 2 S (HD) T4 bR 55 A% 40 BE 14
HE R AR R DA F SRR (HURUE ) o sk S6pRfR e, i
oA AW E (RUE) JE)Z2450 AR M (Chl ab, ZEHE |
) MORAEEC(HL) Pyt = F8 55 Be He 5505 v 58 o 2= ik
T, FEehU L FrEI R R e A S v i oy i
ICHH TR . TESEEIFoT kRt b | s O B R B W IR, A1
ARG T EMILE G HEREF I, G SRR 20
R PUTHR PUF W R EmDEA R L K R AR
) TP R EA R /N &R (B DM,

65 I



—t

www.kjdb.org

¥ SR 2014,32(13)

SCIENCE & TECHNOLOGY REVIEW

SINKS (pre-grainfill):
+Optimize phenological pattern (Ppd, Vrn)
sIncrease partitioning to developing spike
*Reduce floret abortion
+Increase seed weight potential
+Lodging resistance traits
«Abort weak tillers

SOURCE (pre-grainfill):

sLight interception
*RUE*

*Rubisco efficiency
*Rubisco regulation
+CO2 concentrating
mechanisms

SINK (grain-filling): SOURCE (grain-filling):
*Canopy photosynthesis

+light distribution

*spike photosynthesis

*N distribution/partitioning

«chlorophyll retention
«Other RUE traits (as above*)

+Partitioning to grain growth
(Rht)

*Adequate roots for nutrient
and water uptake*

RUE =radiation use efficiency; N = nitrogen
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Fig. 1 Strategies for increasing wheat yield potential
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Fig. 2 Agronomical approach to grain zinc enrichment
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