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PETF, LA R 9108 FIHEAE &7 R bRk, 76 K FAA AU E 210 kg/hm? B9 S50 R, 08 3R AN IR 19 BUIR I8 28, B8 JI0 - 43 B
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1 #MRIERE

1.1 REHE 5T
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B (N3) LR BE AL (NO) o 35 R i+
MLIE RN, #&Fh i 4.0 kg/667 m?, JEFIALKE 25 cm X 14
eme JIERH IR HIIR 3R G B S A1 S AL HT N 210
kg/hm?,P,0; 90 kg/hm?,K,O 150 kg/hm?. #AE L3
JE = 3 BEAE : W R AL e =42 3: 3 L it FH , BN AE i
NI — R APEHEA o 12505 /N DX R] SR8 I 28 ) b s
PR 7R IEK B 2 aikge BT HAH ], 9
T A BT A IR b RRR B R T

1.2 MNEHRRSFHE

)77 = A s, BCAH IR, BN IXIE A
FRARPER 1 m® R Mk 8 2 A7 5RO 43 L 45 5K
R TR A AL R [ AN ORI 3 m i
Ay,

2) R K BT o AR A WSS BT AR o
DUAE it T T M8 KA A T 1. S Ih AR AR
AN [ [ AR ifE GB/T 17891—1999¢ 1t Ji A 43 ) i
TEAG KA NG K A W B R LR
VEM . IR RVA Super 3 59 3 K3 8 i PR 70
e ASCI S R KA RV A 3

3) A LA RPN NAEE & . TR 55
R BB EORE L 105 “CATE 1 h 80 “CHET 2 48 it
o LT R AR A BRI SR HIVE HLSO, Btk
H,O, = 4 & , 9 SmartChem4.0 4= H s k2553 H7
ASCIN 7 R it 5 R i

AR B R
tion, TNA) =F4 7= 5 X R4 & A+ Ff 5177 it X
g BB AU 5 BUIE O 2B 7 77 (partial factor productivi-
ty of applied N, PFP)= Jiti & X ;= 1t/ ZNEHE & 5 A
3k $8 £ (nitrogen harvest index, NHI) = # #£ i,
BV RL B A/ AR SRR <1002 ; B A2
F FH % (N agronomic efficiency , NAE) = (jifii & [X. /=

1 4 (total nitrogen accumula-

i — U A X i) /it A & ZUIE A 3R (N recov-
ery efficiency, NRE) = (Jiti & X FfFL A 2 & A it —
AR X KRR R & AE) /A= <100%

1.3 Bdegiit ik

AR IR FH Excel #4F . DPS i 4b B 52 40 454K
PEEATRCH AL B AN 53 BT, R a5/ B 259 (LSD %)
Sy BT IR B 1) 22 S 0

2 R0

2.1 RIEiz XL ERE AR = i SO R 2R
(14 52 W]

HH & 1 AT, R [t 2R o ) 25 0 A T) A e
iz 75 %) A 9108 FlHE AR (5 /KR i B Ay 7= ik 5% i) ik
F. 9108 N2 AL BE 2 a P2 -3 9 691.2 kg/
hm2, H N3 4Zb 2 7 656.4 kg/hm2, Fo N1 4bH 5 939.6
kg/hm2;2 a B4 5 {77 & 324 11 596.1 kg/hm2,
FR N2 b B AR R, A8 NS AN AR B3 51 34 77 1 537.9
kg/hm2 11 549.0 kg/hm2. F§HE 9108 i Fl 78 N3 &b
BRI N &b 0] 7= i 25 55 OK 3%, T B 48 5 6 N3 &b
B R m T NLARRE,

TR AT RLRR AR 52 ) = i ) R R R,
e BE 9108 7F N2 b 3R F fokr B0 £ (106.50) , 43
S He N3 (102.37) F1 N1 (96.05) 42 5 1 4.03% .
10.87 % s 7E N2 AL HU N B 48 5 3 RO 404 (B (136.60)
b N3 (121.66) . N1 (114.53) 43 5l $2& =5 T 12.28% .
19.27% . 7E N2 23N R kE 9108 A R AU (H e K
(261.67) , 43 I Fb N3(257.79) FIN1 (247 17) ¢ T
1.51% .5.87% ; 7 N2 &b B #5425 °F- 24 &R 5L
(263.33) k£ N3(200.00) F1 N1(216.00) 43 5 $2 & 1
31.67%.21.91% . BakH 9108 AL (5 7E45 SR T
HiH A W 2R

®1 RIBZEEMVEEKESEREHNE RO

Table 1 Effects of nitrogen fertilizer management on the yield and constituent factors of mechanized rice

s it AR G THE/g  AREE/OC10Yhm) PR (kg/h?)

Varieties Treatments Spikelets per panicle Filled grain percent 1 000 grain weight Effective panicle Yield

N3 102.37b 91.85ab 23.53ab 257.79ab 9034.8b

R 9108 N2 106.50a 91.89% 23.74a 261.67a 9691.2a

Nanjing9108 N1 96.05b 90.48b 23.13ab 247.17b 8 751.6b

NO 87.78¢ 85.15¢ 22.94b 184.00c 6347.1c

N3 121.66b 79.90a 26.92a 200.00b 10 058.2b

Hte b N2 136.60a 83.35a 27.12a 263.33a 11 596.1a

Huanghuazhan N1 114.53b 78.52a 26.53a 216.00b 10 047.0b

NO 113.34b 73.28b 26.30a 175.89¢ 7 715.4¢

e« [RGB S5 AR TR 7R 2 s A BRI E 5 %6 /K F- 25 5+ 2%, FIAl. Note: The different letters after the same column of data indicate a signifi-

cant level of 5% difference between treatments, the same as below.
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FH 2 2 AT, 2021 4 (2020 4 K 5 543 #7744 E
150 3R F i 540 HR R] R A 9108 FIE AR | B RS K
R AR KK 35 22 5%, F R 9108 78 N2 &b
PR RE K A (81.33%0) s B4R (5 76 N1 AR R oK
K f e (78.55%) 5 M B 9108 7 N3 Ab PR 1 4 V& ¥
P N2 N1 25 E RN T 4.96 %6 .5.87 % ; B 4E
7 76 N3 b B AE BE R B N2ONT 43 8 T

4.31% .5.07% ; 8 K 9108 ) N3 &b #1752 b
N2 N1 3 T 3.48%0.3.35% , #{4E 5 N3 kb Hi i
FI BT & 5 B N2 N1 il 1 3.19%6.2.70% . A
Ii] RN &b B X6) B A 9108 AN AE 5 1) 2 PR R A1 1
JEA 3 R, ¥ 3 B N1>N2>N3, H o 5y ff
9108 Ay N1 4b B k7 % [ N2 N3 430 il $2 5 1
68.68%.26.33% ; H{AE (1 N1 fE PR R b N2 N3 4
SRR T 21.56% .43.91%.,

®2 FIBEZEX 2021 FMEEKFEREKREAZM

Table 2 Effects of nitrogen application on rice quality of mechanical direct seeding rice in 2021 %
e e 1%%7!61 R *%*$ HEEER EEIFE?.“% é%lélﬁi %EIE
Varieties Treatments Brown rice Head Whue Amylose Protein Chalk white Chalk white
rate rice rate rice rate content content rate degree
N3 80.00a 59.37a 63.54a 11.00a 8.02a 9.72b 18.02b
R 9108 N2 81.33a 62.65a 65.35a 10.48b 7.75b 7.28b 19.14b
Nanjing 9108 N1 80.67a 57.16a 65.12a 10.39b 7.76ab 12.28a 25.60a
NO 78.28a 41.14b 62.71b 10.93b 7.42b 9.83b 19.68b
N3 78.07a 60.42a 63.12a 14.50a 8.73a 9.95b 2.40b
LEa] N2 77.65a 62.65a 64.13a 13.90ab 8.46b 11.78b 2.71b
Huanghuazhan N1 78.55a 59.37a 63.61a 13.80b 8.50b 14.32a 3.69a
NO 76.26a 54.59% 60.97a 14.51a 8.24c 19.35a 4.72a

1 R 2020 4F A K b Lo A kist 25 (A 2021 4R dE , T [A] . Note: In 2020 materials for analying rice quality were lost,only 2021 data

were shown, the same in Table 3.
23 FIEZEXNNEHEKTE RVAEFMEEDN
A

3P ENEZ 2 05 O KRS RV A G5 F51E R 14 52 i)
L2 3, NOALFR R, B9 KH 9108 FI B 18 [ (ry I (H 261 |
PHCRREE | i ik (R e 20 0 B 3 3R I A 5, AR 9108
FE N3 AT R K Y WA 3 B AR BN B A (A
IRABEE Y R R, RS T N2 HN1AL R ; 7

U E N2 b3 RN AR 15 5 WG A R] £ 25 Ak 34 1] dnd
HARESE AR TR N2 AL TR W A5 R O B
JEE ik R e 4 0 B e R T IR (B 7E NI AR BT B
150 5 WA [B) 7 45 b BRIRUANAEZE B AR . 2 KA
A R R AL R S E N AR B T 45, F A 9108 35 3|
77.1°C, 1 E A Nk E] 86.1 °C, H5 N3 N1AFAE
EER,

&3 RIBIEEX 2021 FHEHEKTE RVA I FHEER T

Table 3 Eigenvalues of RVA spectrum of machine-based live broadcast rice in 2021

IR B/

- VAR R/ J A/ AFE/ TH A/ UAEAFL o fi] / MR EE /°C
b pie) (mPa-s) . .
L (mPa-s) (mPa-s) (mPa-s) (mPa-s) min Pasting
Varieties Treatments . . Hot . . . . .
Peak viscosity L. Break down  Final viscosity Set back Peak time temperature
viscosity
N3 3043b 1830b 1230a 2 428a —624b 5.6a 76.3b
A 9108 N2 2 820c 1651c 1076b 2 156b —528a 5.6a 76.3b
Nanjing 9108 N1 2 765¢ 1 744h 1017b 2 244b —543a 5.6a 77.1a
NO 3323a 2 056a 1267a 2 685a —638b 5.6a 76.2b
N3 3270¢ 2067c 1050¢ 3157b —104b 6.1a 77.1c
HtE N2 3313b 2195b 1191b 3228b —115¢ 6.1a 84.8b
Huanghuazhan N1 3223d 2153b 1 069c 3181b —57a 6.1a 86.1a
NO 3 694a 2 353a 1316a 3440a —222d 6.1a 76.2¢

24 @IBEBEXNVNEBKBREN AR

KRR AR A 7= ) R RWBIE S AR B R
2 4 AT FEAS R B EIR 2 E A0 B T A 9108 4 2 N2 4b 3 85 i , 43 0 hy 45.73 kg/kg . 47.30% .
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102.03 kg/hm*, ¥ 5l 2 5 F N3 FI N1 b B R E A2
FIHHE FEA AR N2>N3>N1, Hik#| |
2K B SRR B JIE R A O R R WOk
R AR BB E N2 AR, 2 a SEH{E S

B A 54.13 kg/kg .50.69% . 151.99 kg/hm?, ik %] i #
AKOE o AR A AR AR AR AR BERR N
N2>N3>N1, AJ UL, FALE % JIE 5 R 34 R Ae
LAl aT LR R KRS 1 R R R R

F4 RIBZEELETHERKBREAENRFBRE

Table 4 Nitrogen uptake capacity and utilization efficiency of direct seeding rice under nitrogen fertilizer treatment

e e ’EL?’.:‘%”—?;LE/ RICwA =T/ ﬁ%ﬂ&ﬁ%ﬁ %L?ZE?%'JE%IA’( AR %
Varieties Treatment (kg/hm ) (kg/‘kg) B/% }:/% NUE
I'NA PFP NHI NAE

N3 100.99a 43.35ab 45.86a 10.96b 11.77b

FIHE 9108 N2 102.03a 45.73a 47.30a 14.14a 16.76a

Nanjing 9108 N1 93.99b 41.29b 45.32a 9.77b 9.98b
NO 54.80c 32.24c¢ 40.14b

N3 134.86b 51.30ab 44.49b 14.56ab 12.89b

A N2 151.99a 54.13a 50.69a 17.39a 15.83a

Huanghuazhan N1 136.87b 47.97b 47.63a 11.19b 12.63b
NO 82.58¢ 36.74¢ 45.30a

3 i it A %) B 43 Ak 1 FH 22018 B RE Ak 1 G 3 A B

3.1 RIBEEXVEBEKE=EHNZMN

5T 2B, & Pt F 20N RT DL 2 18 oK R A
ROREAORT A AR R0, MU B o e TS AR 4 IR
F W, HLBR B HE B RE 9108 N #E AR b A it AR 210
kg/hm? % 1 T , B K 9108 75 N2 4b B T 7 # ik
F] 9 691.2 kg/hm*, Hb N1 4k B = 5 54 il 1 939.6
kg/hm?, HoAt A [ 008 b B (0]t 77 7 B 3% 25 55 3
A 7 By 7 A A N2 AR B 35 #) 11 596.1 kg/hm?, He
N1 4b B =88 hn 1 1 549.1 kg/hm?®, iR 56 v fg 4
9108 FNETHE 1 R AR B 7E N2 A 3R 35 3 45 KA,
] 2B R RETE S TG VA & AN SN TEAN
RIS e 35 D AR IR A L] 3
JNAEAE ) He 9], mT A AR RIS N R R RO 22, A

SO, ASWFSE SRR K FELE AL S %5 N2

A B AR R A OB RO B 22 DT IRAS S L 1
) S5 267 L A R0 it T b 461 P LA 4583 Jm 7K e ) el
oM R A T ORI ™
3.2 RIBEEXH BEBKERKRBRH N

JE A 25 2 A Sy 2R Pt 2 300 vt 31
SRR S AR S . TR R AR A AR
RNEJE RN T B e R0 R B EROR, A
TR0 2 A4S 7K A it A it 2R A [ B RO R O
KA HORE AR BN FAE T R 2 A
FOHEHR RSB B 2
S, M RERE R BE A AU B I B AR A
PAE N3P T RIEAR, R ENE S R Be 1 gk
(UL BT . AU AT AR R B BT R R

SO R R L g5t 2 R R AR 1R
R ERE S KA T R R
T S0 T R AT B R T AR g
BTN R RAE N3G 6:4) B3 R e iy, i Al
JE T (&5 L 51 0 v L B Ry RN B R v,
AR5 R —80 S wa R RN, AREEA
5 K A P R S oy SO R A O i JBR 7 A TR AR R T, A
AN 2 52 R e A AR o S5, 2 T LA R v KR ) B
B BT, B AL R A R (E R S R A K B 1
JEE M SRR A UL T RS K 1 R A 2 S R
Jii o RVA BERRE S 2838 B0k i B3 VA OC , iF 98 3R
PP {1 280 R v o (AR A il R 5 /N HL Ry 17 (L
AR R ot T, KRRV PAGE B, LB, T EE
VI S PR AR 3o v B S IR AR A5 5 RV A
S AL, 23 T B0 by W 285 B8 BRI o (L D/ LT
WAEAE K o AR I8 g BE 9108 7 N3 Ab#L T F K Y
WA PIR B AR (RN e A B Y de v, B
35 T N2 R NT AR B 3 sk (7 N2 b BT e B i
i, WA IS 0] 76 45 AL B R A g 5 22 5 . AR
N2 AbFE T IR BE IR FRERE 0 A AR 2 3 B e
1o s DRI B 80 e SRR A K R 454 st 390 it P L 461 mT
DU S8R R R OK I
3.3 RBEEMHNEBKBREZF AR
A HLY 23 Tie UIE HE B BE R K AR R AR AR R
R AR s 200, 2 KR AP R R
S AR A ™ J) AR R B AR AR FF
FHARFNEZE R R LEN2(3: 4: 3) b FE R 35 SRR
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i, BT R S G RAR — B B, BEAE A BEAE
SR Ly 304 340 R AT /R Ry 5 B RILIE %
REAS AT P R /KRR G R R R SR A RUIE A
AW 5% R ORE 9108 i A8 (5 AE it A i 210
kg/hm? Z& 1, AN ] 1) FUIE 32 75 Ak BE0S HL 1 47% 7K A
(77 3 RER il L R RSO AT 25 S
AL P BENC S REAC LUy 3:4: 37 Ay , UL
IBIENTC:6: 4 A AL IR RER S B . 28575 18
T RER AT RUIERI R, 5 B R AL S BEAE
REACLEBI N 3:4:3, Hko2TC:6:4. R, EHEAIE /Y
Rz 2507 FOR KA A U LR A 21 e 0 R 1 S
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Effects of nitrogen management on yield, quality and nitrogen use
efficiency of rice with machine direct seeding

LIN Yiyue'?, LI Yang', WANG Benfu',ZHANG Zhisheng',
YANG Xiaolong',ZHANG Zuolin', CHENG Jianping'

LInstitute of Food Crops, Hubei Academy of Agricultural Sciences/Hubei Provincial Key
Laboratory of Germplasm Innovation and Genetic Improvement of Food Crops, Wuhan 430064, China;
2.College of Agronomy, Yangtze University, Jingzhou 434025, China

Abstract Nanjing 9108 and Huanghuazhan were used as materials under machine direct seeding. Un-
der total nitrogen 210 kg/hm” in the field, three different nitrogen fertilizer treatments including N1 (base
fertilizer 5: tiller fertilizer 2: young spike fertilizer 3), N2 (3:4:3) and N3 (none:6:4) were set up, and
no nitrogen fertilizer (NO) was used as the control to study the effects of different nitrogen management on
the yield, quality and nitrogen fertilizer utilization efficiency of rice with machine direct seeding. The results
showed that the yield of the two rice varieties was the highest when the fertilization ratio was 3:4: 3. The
average yield of Nanjing 9108 and Huanghuazhan was as high as 9 691.2 kg/hm” and 11 596.1 kg/hm*, sig-
nificantly different from that of other treatments. The brown rice rate, milled rice rate and head rice rate of
rice were not significantly different among treatments, but the content of amylose and protein increased
with the increase of panicle fertilizer ratio in the decreasing order of N3 > N2 > NI1. The chalkiness rate
and chalkiness decreased with the increase of panicle fertilizer ratio in the decreasing order of N1 > N2 >
N3. The rice quality of N3 (none:6:4 ) was significantly higher than that of other treatments. The nitro-
gen absorption of rice at stage of each growth under the treatment of 3:4: 3 was significantly higher than
that of other treatments. The nitrogen agronomic efficiency and nitrogen use efficiency were N2 > N3 >
N1, reaching a significant level. It is indicated that, N2 (3:4:3) significantly affect the yield and nitrogen
use efficiency of rice under the same nitrogen application rate, and N3 ( none: 6:4 ) significantly affect the
rice quality.

Keywords direct seeding rice ; machine direct seeding ; nitrogen fertilizer management ; yield ; rice qual-
ity ; nitrogen use efficiency
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