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1.1 #iktiESt s

IRE T 2008 A AL RS 44 Ky b T BH K 2 Bk
AR (B ELTBRERX), K4 EN
28°1228.89"N, 113°17'19.39"E. &4 FHE/KE 1
171.6 mm, FEAGLE 4—6 F; TS 17.3°C, &%
s 37.7°C (7 1), BARELEE -4.7°C (2 D). Atk
T HE TR AR R E e, EEAE )RR pH
6.8, LI 31.40 g/kg, 4= N2.07 g/kg, Hlifift N 164.0
mg/kg, P 7.7 mgkg, HAK 115.0 mg/kg. HITE
FIREAE DA B Ay B ARG — Tl e AR
1.2 i@

Y IR 15, WRBRIAIELE, 2007 fFiid
RNV ERE E, AAEY 132 K, B 20 ~25 K.
1.3 It

WY —: Al N 2R . 36 M, 53
Ji: OCK, Jiti N & 0; @NI, jifi N & 90 kg/hm*; GN2,
Jiti N 2 135 kg/hm*; @N3, Jifi N & 180 kg/hm®; N4,
Jiti N 225 kg/hm*; ©NS5, Jifi N 5t 270 kg/hm®. N it
Bioyhk. BEM R (80-20) JitiH]

WY e A N AL . B 8 AMbEE, il N
4 180 kg/hm?, £ AL FEAS [H] I N & HAK L%
1.

IR — AEK I NLPLKIES 3 k K 2 (N 46%),
SRR (P,0512%) FIEALE (K0 60%). 2 ANk
Bt PAE (90 kg/hm®) 1K AP (180 kg/hm?) HJ7EHk
B RS R HT— R — IR PESE N N

FAERES 3 K, MK 20.2 m*, FHALX AL
Hep o FEAREE R 20.0 em x 26.7 em (187 500 Hfi/hm?,
18 x 21=378 #li//hX), HE3i 2 ¥k. 4 J] 24 H¥EM, 6
H 15 H#Ak, 9 H 31 Hilgke AN CRUEIC 7
K BRI I (NS T2 . IR
FUAth o5 7 v 4545 A Tt 15 1 b R G ARG A e IR

Fr—2
1.4 BEESSHMNKGZE

SRt - HER B BRSO Tk, W BT ik
U0 52 -39 v AT HLTURI 3R 43 35 it

1 ORBTELEREN B (kghm?) FILLH] (%)

Table 1 Amount of nitrogen application of each treatment in experiment 2

B - BENE- Rl SN IYBENL R KLIE
NE-HLAE(%)

40-20-25-15 72 36 45 27
40 20 25 15
10-50-25-15 18 90 45 27
10 50 25 15
10-60-20-10 18 108 36 18
10 60 20 10
40-30-20-10 72 54 36 18
40 30 20 10
50-0-50-0 90 - 90 -
50 - 50 -
60-0-40-0 108 - 72 -
60 - 40 -
70-0-30-0 126 - 54 -
70 - 30 -
80-0-20-0 144 - 36 -
80 - 20 -

LT 6 A 15 HOKRERARHTIEA ; SrBENET 6 1 24 HAKRR
BT 10 KitiA; BIET 7 7 21 HARBAIS 35 RIA: KAILT 8
20 H/KREBS ARG 56 RItEA

TBEREA R F IR/ R 5 7R
PERIRERERE i, YEdfoR T S, M B, B3 ON
HTACINE FEARZE I N i OBCIR IR R 29 30l I 25
HFLERL N S D

ZINDR 7 SR BT BRI S
1.5 SWFEitHZE

TS0 ZSCHHE PRI AR [ o3 AR — IR ek T R —
IO 2 T7 R e /D — e ik WA M et FIH
Excel Al SPSS10 247

2 FRERQH

2.1 HRERARMNBERESE TRBRIKZIEE
KEHRSENE

2.1.1 -t N LL A 80-20 i N & 5 B4 248

FEZEM N SRS KRR N LH 80-20Gk

B FANIAE N S FR B R A N & )& W
Bl 1. ZiRE0], BediBdk)n 8 RN, & e it N &
AR T 3L 250 N i, DLURIE N & 135 ~ 180 kg/hm’
CHI 24 FJEA0 i N B 108 ~ 144 kg/hm» [ REFEZEH N
Erei . IMHE N S AR EE (225, 270 kg/hm®)
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Fig. 1 Dynamic of nitrogen contents in stem-leaf of super hybrid rice affected by different nitrogen rates under 80 to 20 ratio of base to spike
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AN N SR GEEE N A H . SR, B RERR IR
HOYEE, ZEM N SR N, 2400 R i
FEARAEAE—AN R0, 250 N A FRRasRsE, A
LI (7 29 HD i (9 H 22 H) A
it N AR 2 N B i 28 R N, 28 adh) 2R
NSRBI R EERAK, 0~ 270 kg/hm? i JEH 1125 m
N S EAE 0.59 ~ 1.11 mg/kg. J7 2R, B S
FERUE it N EBRIIAREE (270 kg/hm?) 5 1A
AbFZE S B, it N 4 180 kg/hm? Al 225 kg/hm? (1]
PIALER 2 (M 22 S AN, IS ANt A A it A fE A A 1
AbHEZE S R s SRR I N SR 1 P A b
il AR /N 3 A AL R R AN il A B = 2 ) 2
BF (p<0.05).
2.1.2 AFENIN #2500 NBHATREE N &
A& AFE N #ZHEmRE GR% D, BA
Jiti N E: 3 180 kg/hm?, HAN[AlAb BRI R 250 N 5 5
A ZETIR N, BARFRILA 43 BERTIA LU il N A5 i 11
AbFEZEE N S AR S, (HERE N S, B
JIE N 3Rt N LE ] 50-50 ARFEZEI N 55
e FHABARAE N ELBIME AL . - BE-RE-RL 4 AN
JHAN R N LRI AL B, DRI, RPN N A
Baln, UGS ARRALEEZENT N S E 2 AN .
2.2 HAERARNPERRSEMBRFZEAME
FHEAEMR R 2 2SR

it N AR N £ ZEMN N &
(D BFEKH B N . i N &
KK GRIG—) BRI TEE IR KW BRI 2 BE) )

2.2.1

(6 H24 H) Moyl (7 H1H) 2 NSRY
it N SR ZR M #r e LU JE-Fit N LG4 80-20
il N i (x, kg/hm?®) BT RS 774 K B X
N & (y, mghkg) MM RAREE:

6 H24 H:y=00016x+3.5832 (R*=0.1791,
p=0.6376) (D
7H1H: y=-00005x+3.677 (R*=0.0151,
p=0.7815) (2)

LPERNA TR, BEAE I N =N, YR
IYBERIIZEN N SR LL 1.6 x 107 (B 5 b, 2 B Rk
B A ZE 0 N A Bt N30 i A

AN 20 GREE ) il P g AL
FEE SR A KB B 2R N S i i A B 2 (R ok i, AR
RN 14.6%. RWIZEE N SEAHFEREL T, A
AU N 28 23 OO 178 5 AR K BEZE I N A i R AN
B 4o

2) B A KB B R R N it 32Dk
Bl N S5 % S AR A KB BRI B R Ak
Wi (7 H29 Hy 8 H20 H. 8 H28 HF19 A
22 HD WZEnt N S EAHOCTER I, JE-F0E N Lulh
80-20 Ijiti N i (x, kg/hm®) EHZ A Aot A= K
BEZEM N & (y, mgkg) FEFHNAEELIMEAH:

7H29 H:y=0.0051x+1.1453 (R*=0.9467,
p=0.0000) (3
8 120 H:y=0.0041x+0.7274 (R*=0.9043,
p=0.0000) (4
8 H28 H: y=0.0021x+0.85 (R*=0.9641, p
=0.0001) (5)
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9 22 H: y=0.0018x+0.5532 (R*=0.787 4,
p=0.0306) (6)

SRR IR K BOR, w0, it N &=
S i R A A KB B 2R i N S R A K B R
G ETE N

ST N LA A3 IE GG =) whkE g
R AE KB BCZE T N SRR (F2) R,
TR F AT AR A 250 N A DUl N LL
% 50-50 AbFE IR =, FoURk A 60-40 F 70-30 AREELL K N
FOBCH 4 ANEHERAREE, 80-20 FALEEZE N &

el FE-FE N ELH) 50-50 ALFEZEIH N &80 5 b
60-40. 70-30 Fl 80-20 415 32%. 13% H1 16%. J5 7%
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N B 5 AR HE ) 22 S AN 3 o T ARG Hh oW 58 21
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Fig. 2 Effect of nitrogen distribution at base-tiller-spike-grain on nitrogen content in stem-leaf at endogenous period of super hybrid rice

(3) BEIE N X2 N S BRI 4Tt N &
GREE—) AUAHE I N 280 GREE D) HREAE N
(x, kg/hm®) HAEFHAE KB BEZEM N F 5 (y, mg/kg)

I5CFR, RUIPIH B LA

7H29H: y=00147x+1.3899 (R*=0.7174,
p=0.0000) @)
8 7120 H: y=0.0083x+0.9932 (R*=0.5302,
p=0.0000) (8)
8 128 H: y=0.0060x+09632 (R*=0.6076,
p=0.0000) (9
9 H22 H: y=0.0059x+0.6252 (R*=0.7142,
p=0.0060) (10)

MIEETF R T LG Y, BEAE NG A B A K B2
N B S AR LR il N 6] 2R B Y B 2Rt
N EHRPRRE m, sl 1.88, 1.02. 1.86
228 %, AT, AL N CRIEE ND 6 /KA
AR AE KB B N SR KR

27 LI N L A5l 60-40 11 70-30 [ 40 FE AR5

A KB BRI N & BPIMEAE D I SR bR (ORI
PEABPRERIEI D, PR PEREAL 3 St thRRAE N i o
Il BN 59.0 kg/hm?, FEA 5 3E-Fili N ELA9] 4 60-40
H170-30 [ AbFR {1 52 FRAs it Nt FH 2 (0 T 3918 [(72 +
54)/2 = 63 kg/hm?] $%iT .
2.2.2 Jiti N H5/KFEHFRLN S &K R (1) %~
Tl N LL ik 80-20 Bl N f S5 HFkE N it Xf k-
FEN 80-20 GIRE—) FHLAE N &5 MRk N
FEUHTH G HTRY, KRN &3 (y, mgkg) 5
Bt N B (x, kg/hm®) I B P SC R

y=0.001084x+0.945 4 (R*=0.700 5, p=0.000 1) (11)

F G It N B R A SRR PR N 75 5
HE— 2 W IE N (X, kg/hm?) 5k N 28 (y, mg/kg)
MK FR:

y=0.003892x+0.9780 (R*=0.848 3, p=0.000 0) (12)

ETRERIRIZE (3.892 x 107) ¥k N 580t N
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HRPETTRE 5 1 3.59 fiF. BEHLEE N B AL N 2
PEEFPRL N 2 5 IR GBI

(2) AFEHA N 23 SFPRL N &, AN
A N 200 GG ) XFFRL N S sgm (18 3)
R, e, BRASRIEACE ST, EE-REE N L
%2 50-50 I FFRL N 7 & f i (1.34 mg/kg), L 80-20
b (1.12 mg/kg) N 19.6% (p<0.01), i 60-40
H170-30 AbFFFRL N & EAR 5 42 80-20 AbFRR S T

1.60 -
1.40

1.20

AR N FfE (mg/kg)

50-00-
50-00  40-00 30-00  20-00

He-BE-RE-RIACELH] (%)

60-00- 70-00-  80-00-

12.5% (p<<0.05) H18.93% (p<<0.05).

EjIL—TdE N LL) k) 80-20 AbBRAHLL, ZpJk. BE.
Bl R 4 BTG N9 BT B RL N i3 e 2
P, o DU -BE-FH-R N 10-60-20-10 4b 2 (¥ RE
N &ifmi, FIEE-FE N #lh 50-50 &b,
40-30-20-10 ZbHEFFRE N 7 e fik. HE— PRt
HHMEL R N AR, AR T3 s AEF i N

A~ EL
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Fig. 3 Effect of nitrogen distribution at base-tiller-spike-grain on nitrogen content in grain of super hybrid rice

2.3 BEEAXRBARMNAEZMHANTRNESESTR
FEXR
X AN R I R G A G 25 N it SRR )
FHICHE AT R W, oy BRI DART 251 N & & 5ok R
L AIAAAEAIGTE, TSRS A0  R HhA 2E N
O R R R AR A G R el
PRI AR AT N S T R A B
AR
FERFEIENFLRIG, B T RR A AR £,
IKFBZE NP 1) N IE L RS B PRL, SIS 2 (1 N
it AR SR E RIS R OGS AER], DG =4 I 57
KR, ARITRR= =TGR iR —. =
P AL BRI ZEE N B i (x, mg/kg) HFFRI ™ hE
(y, kg/hm?) [RARSCIE e W 4 S 4 5635 10— kb
LR
y=-10855%>+21003x + 1294.7 (R*=0.943 5, p=
0.0000) (13)
KA EAEZEM N S50 0.967 mg/kg, T A
11.45 thm?®, F IR RIE N G2 m2Em N &R vk
AHIG, (RGBS N 38 U5 5 A0 sl 25t N 75 4
HIFE—E 17K, 7 AR T S R S R A £

FE A ACFEFFRL N B 55 7= N 5 et
K

y=-42858%>+ 103941 x— 51470 (R*=0.8293, p
=0.0004) (14)

ARG EARFFRL N E 24 1.21 mg/kg, s
N 1155 t/hm? o 5 SRFEAR B 15 e 25 N A BB,
T B TR HRRL N 5 2t DR A3 R 1) o e =
e
2.4 BEAZEREHELIAS0HE

HI 7% 13 14 15 g5z v 12 1 B I 25 i FORF R
N &8558 0.967 mg/kg. 1.21 mg/kg. Hr—Lilid
JAAZE N FPRL N SHUE N it R 10,
12, FIHREST SR AR AR N it FH 540 510 A 57.9 kg/hm?
59.6 kg/hm*o T DL, AN[RIAS IR Hi 5 (1) du A AR N i i
RO, B 5 MR N & 180 kg/hm? 540 N AL
N OGP P “fs (g ma St s A i (59.0
kg/hm?®) FW) &5 o LA 59.0 kg/hm? BIE N AE Ay i FH kvt
o FLRE R N & (180 kg/hm?®) ) 32.8%.

H7FE 14 T RFPRL N &tk — D) 1 e kA
1 R, nSRISIE-FG N LBk 80-20 HIE T
B RN N B 244.1 kg/hm?, 17 LIS SEBRASIE
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N il 48.8 kg/hm®s BEHILEIEAN N &2 w5 il N
TR DRI N CURIE B R ARG e

HE— D LT T FE 134 14 [ORHIES IR 5 R
A BE AR AN H N LU GRIG ) B RRE &
SEMFFFRL N B8R0, B R 130 14 B
FEEEl 60-40. 70-30 AbIENET, B R 2

YOI 2% R HES H d = SRR N 32.8% Lhfl e
IR, 4 BEEAL A C T, 10-50-25-15 Ab B2 F%
PR, R R N-7 7 R IR 0 e R 1
1.7%, 2ROk R N S AT 8 n, H¥%K
IEB G E AT, R REIE N 2 AU VR R
it FH S A R TR R d K A R A A

®2 FRENENSETHEMTR N @ER=E5EUILR

Table 2 Comparison of yield and nitrogen contents in stem-leaf and grain among different nitrogen ratios in rice growth stage and stimulation result

AbER 2 N (mg/kg) KL N (mg/kg) 74 (t/hm*)
10-50-25-15 1.077 + 0.065 ab 1.477£0.055 b 11.75£0.17 a
40-20-25-15 0.919 +0.060 ¢ 1.353+0.093 ¢ 11.26+0.36 b
10-60-20-10 1.040 £ 0.046 abc 1.393 £ 0.045 be 1136+034b
40-30-20-10 1.038 + 0.055 abc 1.656 £0.015 a 1137+0.13b

50-50 1.163+0.114 a 1.201+0.110d 10.91+0.23d

60-40 0.973 £ 0.090 ab 1.366 + 0.055 be 11.65+0.08 a

70-30 0.906 = 0.062 ¢ 1.343 £0.066 ¢ 11.2440.08b

80-20 1.015 = 0.115 abc 1.174 = 0.068 d 10.95+0.09 d

ik N- R 5 FE 13D 0.9673 - 11.45
KPR N7~ O 14) - 1213 11.55

A FFVEARE - REA R R R A B 22 71k 5 p<<0.05 B3 Ko

3 WikS%ie
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1) A ZE I DR N b5 7= 8 (1) I AR DG I 45
w8,

BEXT R ISTEROCR 2 . PBLHESR A, SR
N JEHEEEE 50k e LU 70 IA A, BEORLIE 5 25% ~ 45%
AR e 0 AR LL Y B 1S A B
S 38 a7 = e N ol LTI 5 71| D N WA R T VNN 5
SRR RRF R B A N S AR N R, etk
FEHE N £ 59.0. 57.9 1 59.6 kg/hm?, H = FHFAM) &,
L 59.0 kg/hm?” 1 A AR N it bRy, (538, RS N
H (180 kg/hm?®) ¥ 32.8%. #E—25KH 4 Wit N
SYBCFRWT, A3TCHS /AR N 2 SR E R A,
FE-BE-FH—F7 N L5 10-50-25-15 (180 kg/hm?) B FF
PR A A, BOAIZERIRRL N 5 A
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Effect of Nitrogen Application Amount and Stage Management on Nitrogen Content

in Plant and Grain Yield of Super Hybrid Rice

SHI Li-hong'?,  JI Xiong-hui'?, LI Yong-hua', ZHU Xiao-qi’, LI Hong-shun', PENG Hua'?, LIU Zhao-bing'?
(1 Soil and Fertilizer Institute of Hunan Academy of Agricultural Sciences, Changsha 410125, China; 2 Research Center of Agri-Environment of Hunan

Province, Changsha 410125, China; 3 Agricultural Bio-Resource Institute of Hunan Province, Changsha 410125, China)

Abstract: Two field experiments, i.e., nitrogen-fertilizer amount and ratio in different growth stages, were conducted by using current
representative super hybrid rice--Nol Y Liangyou at the middle and down reach of Yangtze River. The dynamics of stem-leaf nitrogen content
affected by nitrogen-fertilizer amount and fertilization stage, relationship between nitrogen application and plant nitrogen content, plant nitrogen
content and grain yield were studied to understand the amount and ratio of spike nitrogen. The results showed that the nitrogen content in stem-leaf
over the whole growth season, especially in generative growth stage were linearly raised as nitrogen-fertilizer amount increased; Compared with
total nitrogen amount, the coefficients of spike nitrogen amount and stem-leaf nitrogen content in generative growth stage were 1.88, 1.02, 1.86
and 2.28 times higher respectively, the coefficient of spike nitrogen amount and grain nitrogen content in mature stage was 3.59 times higher. The
nitrogen content in stem-leaf from active tillering stage to heading stage was significantly positive linear correlated with grain yield, but the
nitrogen content in stem-leaf and grain at mature stage was secondary parabola correlated with grain yield; The spike nitrogen amount of the
highest yield was 59.0 kg/hm?, accounted for 32.8% of total nitrogen application, which was figured out through simulated models and
oblanceolate of leaf in different nitrogen fertilization treatment observed during experiment. The rational nitrogen ratio at the four stage, which
distributed part of spike nitrogen (15%) to grain was more beneficial to high yield of super hybrid rice. Their yields were near to the highest yield
which was measured from equation. The rational spike (and grain) nitrogen ratio is propitious optimize nitrogen content in stem-leaf of super
hybrid rice at manure stage subsequently to build the highest storage capacity and realize the maximal yield level of super hybrid rice.

Key words: Super hybrid rice, Nitrogen management, Nitrogen content in plant, Spike nitrogen fertilizer



