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The average annual yield of rice,maize and wheat (A),and annual

input of total fertilizer and N (B) from 1960 to 2020 in China
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B2 PR IR NN E A BT 22 5 (BR 1), 2 0A

A NUE 208 5 e 8 A it 200E A9 23 106 1R,
THIAA 2 I I 38 o g 77 R S0 Wi A K T
B v B B R TIZ o AR R BN ARORE SO B A
31 ML AT 8 3E

&1 NUE fE4R R X R
Table I  NUE index and NUE-related traits
NUE #5#3 i 5 HHRAR B DA
NUE index Abbreviation Calculating formula Unit
N ZRUIFZE N recovery efficiency
N AT 25 W8 [ 3 ] 2% RE AN Wl /HERE N A X 100 y
Apparent recovery efficiency of fertilizer N N N uptake from fertilizer N/Fertilizer N input X 100 ’
N Z# [ % E N use efficiency
,  NRATAHER PE A FFRLF 4 / AN IR Ko /k
Physiological N use Efficiency ~ Grain yield increase/N uptake from fertilizer N /%8
5 N 4 2 A R0% AEn A CKFRL i/ REEE N A ke/k
Agronomic N use efficiency N Grain yield increase/Fertilizer N input /e
N Z kPR A = 50K FFRL = /B NI
4 HORERLAL PR , , NUE, FPRLPAE B N ke/kg
N utilization efficiency for grain production Grain yield/ Total N uptake
. NZETWRUE SRR BT/ N L
5 e . . . NUE, kg/kg
N utilization efficiency for biomass production Total dry matter/Total N uptake
N AE A A= 7 71 FERLP i /AR N %A
6 . . . PFPy N . . kg/kg
Partial factor productivity of fertilizer N Grain yield/Fertilizer N input
A N ZFHHCR HOlt A HR /0 N e
7 . - PNUE ) . pmol/ (g« s)
Photosynthetic N use efficiency Photosynthetic rate/Leaf N concentration
NUE 18X 4K NUE-related traits
g N AR 45 £ NHI FFRL N it/ 8 N i< 100 y
N harvest index Grain N content/Total N uptake X100 0
o N 518 % NTR FRRL N 5 /SRR N R i d X 100 .
N translocation ratio Grain N content/Plant N content at flowering X 100 !
N & g% ON &b Hi y= & X NUE
10 RA R NP s .

N productivity index

Grain yield at zero NXNUE,

T A TR IZFE AR AE AL AL HE T 5 R i A0 A0 PR R BB A0 22 {5 . Notes: A indicates the difference of specific index values between fertiliza-

tion treatment and non-fertilization treatment.

41 HEBEHLH

KA A B W R IR A A R A
WAL 0T 5803 B WSO A . R A 7 S KR i R
SR 2R M WA R R TR A D A Rl T Y R
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Progress on cultivation technologies, variety improvements and physiological

mechanisms of rice with high nitrogen utilization efficiency

YANG Desheng, HUANG Guanjun, LI Yong, HUANG Jianliang, WANG Fei

National Key Laboratory of Crop Im provement/College of Plant Science and Technology »
Huazhong Agricultural University ,Wuhan 430070,China

Abstract Nitrogen fertilizer application plays an important role in ensuring food security in China,
but excessive application of nitrogen fertilizer not only reduces the nitrogen utilization efficiency (NUE) ,
but also results in a series of environmental pollution problems. Synergistic increase of yield and NUE is
an important challenge in rice production in China since the 21st century,and it is currently a hot spot in
studying the cultivation, physiology and breeding of rice as well. This article introduced the basic princi-
ples and fertilization techniques of typical nitrogen fertilizer management strategies at home and abroad.
The agronomic traits related to nitrogen efficiency of rice varieties with high NUE, especially the green
super rice,were summarized. The physiological and molecular mechanisms of high-efficiency absorption
and utilization of nitrogen by rice, especially the effects of nitrogen on leaf structure/photosynthetic
physiology and the important genes regulating NUE discovered recently were reviewed.

Keywords rice; nitrogen efficient utilization; nitrogen management practices; variety improve-

ment; photosynthesis; variety with high nitrogen use efficiency; Green Super Rice
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