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Effect of nitrogen on yield components of aerobic rice,HD297( [ ) .
Yield components,dry matter production and N uptake

WEI Feng-tong, TAO Hong-bin® , WANG Pu
(College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China)

Abstract A two-year field experiment was conducted to study the effect of nitrogen on grain yield and yield
components of aerobic rice,HD297. The objective was to clarify the constraints for improving grain yield when amount of
applied nitrogen reached a certain level. The grain yield was 2.8,3.5 and 3.5 t/hm? respectively over two years under
0,75 and 150 kg/hm? (N) treatments. Compared with O kg/hm* (N),N input increased the grain yield significantly, but
there was no difference between 75 and 150 kg/hm* (N). With N input, the productive tillers and grains per panicle
increased significantly and there was no difference of thousand grain weight and harvest index among the nitrogen
treatments, while the percentage of filled grains decreased and the ratio of non-productive tillers increased especially
under N150 treatment. The dry matter accumulation reached maximum at the middle stage of grain filling followed by a
poor dry matter production after anthesis. Moreover, nitrogen input had little effect on the dry matter production after
anthesis. The N uptake at maximum tiller stage could improve tiller numbers and promote spikelet formation at panicle
initiation. Therefore, there was no difference of the grain yield between N75 and N150 treatment; compared with N75
treatment, the lower ratio of productive tiller, lower percentage of filled grains and poor dry matter production after
anthesis were three major factors for improving the grain yield of HD 297 under 150 kg/hm? (N) treatment.
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Table 1  Grain yield of HD297 under different

nitrogen treatment t/hm?
Ab B 2006 4 2007 4 S 14
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Table 2 Yield components of HD297 under different nitrogen treatment
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Table 3 Tiller numbers and productive tiller numbers of HD297 under different nitrogen treatments
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Dynamic of dry matter accumulation
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Fig. 2 Relationship between grain yield and dry matter accumulation at anthesis and maturity
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Table 4 N concentration and uptake in rice shoot and soil Nmin (0—60 cm) at different growth stage
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Fig. 3 Relationship between N uptake and maximum tiller numbers and

grain number per panicle at stage of maximum tiller

P T T 2 o R AT R R P R SR R B T R
(9 S8 0TI 55 o 0 B I A R ORI A
i T O R R 1) PR e

3 Hi5itie

O DR R W, 2R o Bl it 280 Sk A9 18 o i
P v o FL il 2R o 1 3 — 2 KO S 4 7 AR A B
B, AW ERE LB A RS T PR 297
M=, (HJE N1 5 N2 b2z |25 A&, H
N2 b 353 BE R AR AR R R R e i — A
BRI (& 3) ., KRN &, EEFE 4
Gy BE R RE O B A = A BE X R Y 5T kAN
KOV WA X RAE 297 BOBFSE U K BLL AR 4 8GR
55 (A], B A 10 B 11 A5 K Y 43 BE AR 3
L BT RA L FEAN S B T R BEAR R A 297 1Y
S3BEFLAL B A 3 BE I %) G BB A B ) R A R
NG5O0 4b BT f 53 BE BURE AR 42 5 77 6

SR g 2 R PR N2 Kb B A 3 Y
MR, @A B FE R W] L 45 SRR 1 B
He DTk B R A0 AH DG A Hr i 45 SRR B R A
297 (7R S A5 R A R W IE AL (r=0.55"),
PR 76 N2 A 38T Gy 42 i 45 50 3 2 48 5 7 i i
WARZ—, TEKFEMEFE o & B, 5 5 000 5% A it
G BENEAE L H5 7K R b B 0T 38 it 20 8 T DA Al i e R
R G A T e DT B v b R 19 B S 3 3
St ], fe 24w 2 S R Wk, A S % 0
Jita B 3 5 it R A 25 5 0 O 5. AT B 5 A
297 F 1 E ) il R e

TEAEHT IS T W) BT i 4 77 B s Tk 17 77 B 7KK 1Y
K. FARE 297 (7 i 5 F AR I A BRI R  T

Py 2Z R i 6 3 (B 2) R BIIF AR HT AR 200 T ot 22
A BB 75 0 2 R 7 R R A TR S AR S
HeA A RE RN ) BRI 5 KR
RS R Y WS AL BRE 297 fE K
Sy BRI S5 0F TR L 4B S T B T R Y STk 3
57 % ~89 % AH & e A I8 1 it R AR R, A
297 T 5T R R AE HE 5 v 8 B e KL WE IR S
TR REA TGS E 2(b)), X RV 2 H
297 FEALJG YA AL 77 BE 0 B TR Jbk A o 48 8 A A
297 FE G WA AR TR RE 1 & LA JE B R R BR A 5T 1
Y=g

AR A P 1 5 R0 s G DU R 2 A B R
T T 28028 I 8 B e B 5 S B W ). FEOK RS
WEFEH AE BRI A N ST BE B B R B D T B
a5, Bk 1 B o BEII Y 300 22 A7 3% T I A1 31
B 10 ALY X SEHE MR R -8R
4y, B T 7 R AR KR A R N A A
AR P 1 B 0 38 ks 3 L AR i K R A
DA AR R 5 280 2 %) ) T A o A 3 6 AN i 2 Ak 3 1)
R4 AT WAL T 6 ZOIRAS . N1 AL BE7E B2 0T R
P& AR AR, R B JFAE G N1 Ab B ) 0K At 0 s
AR, £ N2 L FEF, FF 78 B0 R 2 R FF 0
FUEE R AN 20 A1 12 g/kg. B A E BB
A PR 7 R A B v B U R A R R A
B4y e AT BE S ARG 297 A R A B EHHNEKZ
— o AHIF S R R B B K 3 BE B 1 W R 4 BE AR
AR AR 0 06 R R W (B 3) . XASEHH A R
PRV IEH e AR 297 JB R B8 R B PR . B
Z M AR 297 A R RR A B 5 U A
B A RUI 00 S ke A U 3 A R AR R . T+



B BRI AR

XA 297 PR ERLE TR TR C D —— B T RE T SR A Rk 35

Tt S AV 5 i A e SPAD AR BEAE AR 1 i 7 A
B v B0 R L R R it R P A Y — 0 R
TR I AR AEKRE B R . HER
T8 55 7K B AR A BR B AN — R [R] X 20 118 e
A ERA —FE AR 1 503 oL e 5 A A —
SE IR AR . I TE A 5 i W5 P 8 Ol B
Tt SR8 2k 11t G P 400 2 B e SRR R A AR A

2 % x #t

[1] Bouman B A M. Water-efficient management strategies in rice
production[ J]. Int Rice Research Notes,2001,16(2) :17-22

[2] Bouman B A M,Peng S,Castaneda A R,et al. Yield and water
use of irrigated tropical aerobic rice systems [ ] ]. Water
Management,2005,74:87-105

[3] Yang X G,Bouman B A M, Wang H Q,et al. Performance of
temperate aerobic rice under different water regimes in North
China[ J]. Agricultural Water Management, 2005,74(2);107-
122

[4] Peng S B, Bouman B A M, Romeo M, et al. Comparison
between aerobic and flooded rice in the tropics: Agronomic
performance in an eight-season experiment [ J]. Field Crops
Research,2006,96:252-259

[5] Tao H,Brueck H,Dittert K,et al. Growth and yield formation
of rice (Oryza sativa 1..) in the water-saving ground cover rice
production system (GCRPS)[]]. Field Crops Research, 2006,
95:1-12

[6] Zhao D L,Bastiaans L, Atlin G N, et al. Interaction of genotype
X management on vegetative growth and weed suppression of
aerobic rice[ ] . Field Crops Research,2007,100:327-340

L7] ®I3Cr, XR A4 BT BT AN ) A (A /RO R 7= o B e AR M) 1 AR
HRAL] FMRA R4, 2002,24 (5):9-12

(8] EM ., 4, %. BRFERZMERG ™ &M K LR
S LI, #E Al B2, 2006, 26 (1) : 18-20,79

L9 AR, SRR G HE. At i DCHR b 5 A 5] B L8 7= o 119 T A
LV A B Al R 241 2007, 12(6) £ 39-43

L10] ] S3m A o 7 s KK IR S 56 AN N i = R AE K R H
e m s L] SRR A 7 BE 7 4k, 2005, 22(3) 1 175-177

[11] Hanada K. Tillers. In; Matsuo T, Hoshikawa K (Eds.).,
Science of the Rice Plant[ M ]. Tokyo: Food and Agriculture
Policy Research Center,1993(1):222-258

[12] Yan J, Yu J, Tao G C, et al. Yield formation and tillering
dynamics of direct-seeded rice in flooded and nonflooded soils in
the Huai River Basin of China[]]. Field Crops Research,2010,
116:252-259

(18] ZEN . - IEER 4 I 55 R R 37 40 X e e A 2R B IR
Ly i i A B P FURE AL K 2 e [ 1. W7 VLR 4 2 4, 2003,
29(3):265-270

[14] wJa . FEMREA BTt LM, B . B3R5 R H AL, 2000
44-46,166-167

[15] Zhang L. M, Lin S,Bouman B A M, et al. Response of aerobic
rice growth and grain yield to N fertilizer at two contrasting
sites near Beijing, Chinal[ ] ]. Field Crops Research,2009,114;
45-53

(16 ] Wil Al K745, S BUR AR RS 24 (M. B BB 5 AR 0
At . 1981

[17] Russell C A,Dunn B W,Batten G D,et al. Soil tests to predict
optimum fertilizer nitrogen rate for rice [ ] ]. Field Crops
Research,2006,97.286-301

[18] Peng S B, Garcia F V, Laza R C, et al. Increased N-use
efficiency using a chlorophyll meter on high-yielding irrigated
rice[ J]. Field Crops Research,1996,47:243-252

TP T &)



