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Preliminary study on the nitrogen efficiency mechanism of high quality ja-
ponica rice Nanjing 5818

ZHANG Yong'?, GUAN Ju', ZHAO Qingyong', CHEN Tao', WANG Jun’, WANG Cailin',

ZHANG Yadong', ZHAO Ling'

( L.Institute of Food Crops, Jiangsu Academy of Agricultural Sciences/East China Branch of National Center of Technology Innovation for Saline-Alkali Tol-
erant Rice, Nanjing 210014, China; 2.Jiangsu Academy of Agricultural Sciences Wuxi Branch, Wuxi 214171, China)

Abstract: It is important to explore the molecular mechanism of nitrogen absorption and utilization for breeding rice
varieties with high nitrogen utilization efficiency. High quality japonica rice varieties Nanjing 5718 and Nanjing 5818 were
used as experimental materials in this study. Low nitrogen treatment ( 150 kg/hm’), medium nitrogen treatment (300
kg/hm?) , high nitrogen treatment (450 kg/hm®) and no nitrogen control were set up. The difference of nitrogen use effi-

ciency between two japonica rice varieties and the molecular mechanism were analyzed. The results showed that the agro-

nomic nitrogen use efficiency, nitrogen recovery rate and
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EEWH : HFKRE L HEARERIUE (CARS-01) ; TLIRAE Fll iz 2%
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RORERE B b 5T 1 ) 5 15 5T H (2023 YFD1200900) 5 K i)
Hb X 0, e 7 5 R IR M AN A 5 R T R 5 5 E ciency of Nanjing 5718 and Nanjing 5818 decreased. The

(33212301) relative expression levels of nitrogen use related genes

photosynthetic nitrogen use efficiency of Nanjing 5818 were
higher than those of Nanjing 5718. With the increase of ni-

trogen application rate, the agronomic nitrogen use effi-

EEREAA . T (1990-) B INREM A -, e R, B OsNRTI1.1B, OsNRT2.2, OsNRT2.3a and OsNRT2.4 were

PRI KR R ZE WU 5 FI AT, ( E-mail ) 20210074@ significantly different between Nanjing 5718 and Nanjing
jaas.ac.cn 5818. The ratio of the relative expression of OsNRT2.3b to

WBIFEE . %, (E-mail) zhaoling@ jaas.ac.cn the relative expression of OsVRT2.3a in Nanjing 5818 was
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significantly higher than that in Nanjing 5718. This study explored the molecular mechanism of nitrogen use efficiency in

rice by molecular biological techniques, and the results provided a theoretical basis for breeding rice varieties with high ni-

trogen utilization efficiency.
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Fig.1 Daily maximum and minimum temperatures from June to October in 2021 and 2022



1588 H K&k 2% W]

2024 4 5 40 & 9 1

1.4 HEBERNE

SPAD BN AE - 8 A FH SPAD S 5 146 44
LGRS AR a] R0 F 3 3 N7 5 A9 SPAD {H, I &
EF3REFF I, SO (E, /MR 3 A AR EF T

A R E L B R DG A 4 ( Li-6400XT,
USA, Li-COR ) Il 5 5 /N X K A —BOK R R o6 A
R IKSFRSCR ZEBEFERSALFES LGS
B, B/ NXEE S AN AR TINE

SRR E TR/ DX R K A —
Y 5 A EARE ST HLATE] T 135, 105 CRUR S
T 30 min,, PFAERE S N FERE S ZEFF0E PS4, T 70
CHARP I EEE R Ty RmER, FIH
H,S0,-H, 0, 1H Z LI 71 &, M & W e 25 5 R I
AT (BY5 Sk AA3 75[E Bran+Luebbe 23 6] 774 )
MERAERBR " R FHR(ANUE) HIK
PAGEL(NHI) VA F BICR (NRE) AL A B E A
R (PNUE) S 85 25 i i
1.5 ERERE®N

FIFH RNA S G L 2022 4F HE S 17K A
AR A B RNA B R Sl R & R A7 B e 5t
PL OsACTIN “h P2 35 KX 7K R 6028 ) AR 56 256 1R
H#EFT qRT-PCR W2 43 B, 0 4 25 R B 1 FH £ 5
YNk 1 R,
F1 KEARHRALEEREINES

Table 1 Nitrogen utilization related genes in rice and their primer

sequences

HH GenBank & %5
OsACTIN

IHF5(5'—3")
05030718100  F:CAACACCCCTGCTATGTACG
R:CATCACCAGAGTCCAACACAA
OsNRTI.IB  0s10g0554200 F:GTTTCATCATATTGGCTACC
R:ATTCTGAGACGAAGGAAGT

OsNRT2.1 0s02g0112100  F;:CTTGTTGCAAACGGTGATGA
R:GCCTCTCCCTTATTATACCTCCG
OsNRT2.2 0s02¢0112600 F:CGGAGCACGCCTAATTAAGAG

R:CTCCATGACGACATACTCTAGATA
OsNRT2.3a/b 0s01g0704100 F:CGCTGCTGCCGCTCATCCG
R:CCGTGCCCATGGCCAGAC

OsNRT2.4 050120547600 F:AAAGGTCGCTGGGCGTGGTG
R:CCTGGACCCGCTGAAGAAGAG
OsNAR2.1 05020595900 F:GACCTGCACAAGGACAAGG

R:CCACCACGTAGTCGAACCT

1.6 ZitsHr
FIF Microsoft Excel 2016 #4788 45 11, FI

SPSS 19 F A X B5He 54T AH G 2 A 1 2 5 1 25
J3HT (P<0.05) , FI ] GraphPad Grism8 3K -42 1

2 HERE

21 AEEREXTEE 5818 FNEHE 5718 BER
EEHF N

i 18] 2 AJ 61,2021 4F, MN 4Zb G RE 5718 Hi |
AR R W L TR 5818 (P<0.05) , A~
Jitn ZEXT BEFN HN Ab PR R 5718 Fi i A R P R it
B35 TR 5818 (P<0.05), 2022 4, i & & AH
]S, FE R 5718 AR K 5818 Hit [ 3B/ R E AL B
A WL 24 5, MN Hl HN AbFR R 5718 FERE A R
R 3 TR 5818 (P<0.05)
22 AREREXEHE 5818 FNEHE 5718 TEF
AENZm

B¢ 2 A 1,2021 4 LN AbBE MN AbBE HN 4k
PHRSRE 5818 AN A 2% R FH 2 It 2 /& T i i 5718
(P<0.05), 2022 4F, LN AbH#E5KE 5818 ZUAE A 2
)2 053 5 TR 5718 (P<0.05) . 2021 4F LN
AbFE MN AbFERGRE 5818 %0 ISR i 3% & TR Ml
5718 (P<0.05), 2022 4, LN AP g B 5818 A %
ISR B % = TR 5718 (P<0.05), 2021 4E Al
2022 4, LN 4bF MN 4bE HN ZbPERGRE 5818 Y6
REFI R W2 TRIFE 5718 (P<0.05), Mk
AT UL FRE 5818 FEMIRAUSAME Tt RE AR5 e ™ i N
R 2= FI 2 A X s R A, I HLBE 3 it
HEHG N, B 5718 RN 5818 1 AN A
R
2.3 AEEREXIEE 5818 F1E#E 5718 SPAD &

spA

il 3 Fros e A A R IS, 2021 4R 2022
AEERE 5718 FIEG K 5818 &M SPAD fH & L7l #4
R 5718 Gt SPAD {1 435.9~53. 3, Bk 5818
St SPAD {8 }33.2~46. 6, Jiti % AH [ i, g A
5718 fy {6 A B KR 5818 IR, 2021 4F Fll 2022 4F,
HN 4t HE B 4 5718 B9 SPAD (¥ B FH & TR
5818 (P<0.05), 5 2021 44,2022 4F LN 4b#f
FIME 5718 &0t SPAD {EFEAIK T 4. 1%,2022 4% MN
AEFRES A 5718 &1 SPAD {H FE{% T 10. 1%, 2022
AF HN AbFHRGRE 5718 G SPAD {HFER T 17.3%;
52021 A Fb, 2022 4F LN Ab P R A 5818 &1
SPAD{H 4K 7 3. 4% ,20224F MN 4b FH 35 K 5818
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A S 2021 4ERERE 5718 FIEEHE 5818 b b 3B/ LB i € B O 2021 4F B IE 5718 FIRg A 5818 P A B E & & C oy 2022 4E B I
5718 FIRGHH 5818 Hi - #/- A HE AR & 51 D Jy 2022 4ERIHE 5718 FIFE I 5818 FERE A ER R A, CK. AHER LRI ;LN 150 kg/hm* IR AUk
P, MN ;300 kg/hm? P& FH ;AN . 450 kg/hm? = AANEE, PRE FORTR/ING FBE 3 R Ab B R 22 5% 11 3 (P<0.05)
B2 AEEEKFETEE 5718 F1E1E 5818 kit LA MBHEMNAENRRE

Fig.2 Nitrogen accumulation in aboveground parts and spikes of Nanjing 5718 and Nanjing 5818 under different nitrogen levels

x2 ARAHEKFETEE SIS MEHE SIS AEF AR
Table 2 Nitrogen use efficiency of Nanjing 5718 and Nanjing 5818 under different nitrogen levels

P o A %ﬁﬂm(%j;iﬂfﬁ% fxﬂﬁ({i&j‘éﬁ /Eu%illil;lﬁzi i‘ﬁ%%(ti)ﬂfﬁ%
2021 RiHi 5718 CK - 65.7+1.3a - -
LN 13.61.7b 60.9+3.8abc 18.2+4.9b 50.1x4.3b
MN 4.8+0.6¢ 54.1x1.6bc 38.8+7.0b 30.9+0.2d
HN 3.1x0.8¢ 62.821.0abc 36.9+7.0b 25.5+3.4d
MR 5818 CK - 64.2+4.6ab - -
LN 19.0+0.5a 59.0+4.6abc 74.9+14.5a 59.6+1.3a
MN 10.2+0.1¢ 52.2+4.3¢ 63.1%5.1a 46.022.7hc
HN 7.6x0.4d 57.2+2.1abe 40.424.8b 40.623.3b
2022 B 5718 CK - 42.5+0.8d - -
LN 17.2+1.2b 53.4x1.1ab 38.8+6.0b 41.522.2be
MN 5.3+1.9cd 58.422.8a 40.1+5.3ab 36.2+2.9¢
HN 2.7+0.5d 59.5+3.4a 30.0+3.0b 36.7+0.6¢
FHE 5818 CK - 45.6+2.4cd - -
LN 24.1%2.6a 50.4+1.9bc 61.8+12.0a 51.0+3.2a
MN 10.123.4c 56.5+0.9ab 41.4%3.8ab 47.6+2.9ab
HN 7.621.1cd 55.92+0.7ab 39.8+2.4b 45.8+1.8ab

CK: ATt ZUIERT B LN £ 150 kg/hm* IRAUALHE ; MN 300 kg/hm? AU FE  HN 1450 kg/hm? @5 ZUALFE 7] — 4503 7] — 50 804 J5 AR /NG 78k
AR R AR B i) 2 57 | 2 ( P<0. 05)

Gt SPAD fHFFMR T 11.2%,2022 4F HN ZLFRRGEE 5718 FIRHHE 5818 S i (0 A Al Xof i Sk ) 17 77 7
5818 &0t SPAD {HFEIR T 11.8%, tHULnl L, Mk 225,
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Fig.4 Photosynthetic parameters of Nanjing 5718 and Nanjing 5818 under different nitrogen levels
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Fig.5 The relative expression of nitrogen utilization related genes in Nanjing 5718 and Nanjing 5818
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