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BE: $FBIXABEFHEEARIR R KBEHEEERRBEMARA, EFE2MEBM 2 MRBRMAN
REeHe, REMEXKTFABEEELERR, ATARRREEAENKBEENERZ A ARNE W, SRR,
BARPANBHEEENKB=REEEZEW, HEEAERNAEE; 2K . BHEEEREIENARMAREHZ T
¥k BEKE. P MEXKFLABRFHERFAARLRERKEEM2.1%-5.6%; BEEHREFARILREE
B 10.1%~45.7% ., RAREBEEE, BOALAR BT EL XIEEEMERBREZAS = . XERERR
BEAAR, EREHRER EF-BEAFRRERGLBRBTEXNBE T, EHOANRESET WKER
BHEAR. ERRBREGT, EBBEBET 29.3-36.0 7 7/m” BZEME LM N 153.1~169.4 keg/hm® B HEFE
7E 23.1~30.0 J770/hm® BOEERY B3 N 161.5~190.1 kg/hm’> BERBE S ER VAN SBA S,

XKW KRG AN BEERE; &, AIEFAAR
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Nitrogen and transplanting density interactions on the rice yield and N use rate

ZHOU Jiang-ming', ZHAO Lin®, DONG Yue-yong®, XU Jin*, BIAN Wu-ying®, MAO Yang-cang', ZHANG Xiu-fu®*
(1 The Agricultural Technique Popularization Centre of Jiangshan City , Jiangshan , Zhejiang 324100, China ;
2 Soil and Fertilizer Station of Zhejiang Province , Hangzhou , Zhejiang 310020 , China ;
3 China National Rice Research Institute , Hangzhou 310006 , China)

Abstract: An experiment was carried out to study the interactive effect of increasing N fertilizer and reducing planting
density on rice yield and N use rate. Two early rice varieties and two late rice varieties was used as test materials. The
results showed that there was a significant influence of N level and transplanting density on the rice yield separately, but
interactive effect was no significant. However, the influence of N level, transplanting density and their interactive effect
on N use rate was significant. The average absorption rate of N fertilizer increased 4.2% - 14.0% under the low N level
in comparison with that under high N level with same planting density. The average absorption rate of N fertilizer under
high transplanting density increased by 10.1% - 14.6% in comparison with that under the condition of low density . The
results of the trial indicated that both the rice yield and N use efficiency could be raised by properly increasing the trans-
planting density and decreasing the amount of nitrogen application. As a result, high yield of the rice and high N use rate
can be obtained by increasing the transplanting density and decreasing the amount of nitrogen application. Take the yield
and N use rate into consideration, the N fertilization rate was recommended as: N 153.1 - 169.4 kg/ha for the early rice
with the transplanting density of 29.3 x 10* — 36.0 x 10* clusters/ha and N 161.5 — 190.1 kg/ha for the late rice with
the transplanting density of 23.1 x 10* - 30.0 x 10* clusters/ha.

Key words: rice; nitrogen fertilizer; planting density; yield; N use efficiency
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FTEHEHA LRANFREE, =& SRR
BF=H 1/3,2008 45 3% E K RS Fp AR A B 2920 77
AN, EARES - AREEYD mTRER
PR, -BEREREREZ R, A
BHEBEEEIKBEFHEEREER, EEWR
RE R . EEXR, A & AL KA & i3 F
), AU e P B BOR BOK, 7E 4R KR8 B K B
TR R B, BE e A AT BT A R B R B AR
TH.AZAHERK BREFE KBESREBHN
FRBEYS Y 2 T, R AR R S, &b tax —
B ENAERM ERATR KFERES
EHRT SRARMARKERS HFRETRL
BIRAL; T E KA Y& A8 %3S F8 | LU R, #
HEEAEFHNBHNERES, WEZRHFD
PRERN KBEBYDERE = ARIEHK
AR 244 3 558 3 4T B9 7K R 38 4k &% 3% B R (SR1) 12
A AR R B FE 1T, By R B R, BB 3B K
BREARE EERBEABTE, hER . THE
BEVIZGHMRT AR FERETENKEEE
REm FRETALHESEEKERELAS,
EXFABREEESAZRAARNXRERLE
KRB, A, ARBREARBRLEKET,HRT A
FBEEENKE-EMARFAARNENE, B7E
JROKFE T = B W A B R A R KR A R g
7o
1 MREFE
1.1 RAEWiFit

BRERET 2007 FELLTRKEEHELENE
BEAPRBEHBET, BEHREE 2 MM IECR
Z . EERN R 2"Me R 477, BBRET
2008 EFEVLILTH K &L N B SCE P B H#TT,
2B AP I R KA A “EHRE 6 57 M EER .,
PEAEI % ALBCR I “UME 467, RREAMBREIRR
M R R 3R . BHLR 29.54.35.35 g/kg,
2R 1.67.1.93 g/kg, BAEA 119.0.144.2 mg/kg, H
W% 8.7.11.6 mg/kg, AKX HF 83.4.112.5 mg/kg,pH
6.13.5.92,

2007 FE R ARG, & K F#&: N 0,105,150,
195 kg/hm® 4 K, A Ny N; N, N3 R BHREE
#: AW 36 777V(16.6 cm x 16.6 cm) .30 J7 7\
(16.6 cm x20.0 cm) <24 J797(16.6 cm X 25.0 ¢cm)3
5,537 DigDyg Dy " AN . B AL B M BEBRES
625 kg/hm’., & 1b 81 225 kg/hm®, 7 & P05 75

kg/hm* \K,0 135 kg/hm?,

2008 4F BE RS A 5, MAE K Fi&: ¥ N 0. 120,
165.210 kg/hm®, DA No N N, Ny B~ ; BREE,
#: AW 30 777V (16.6 cm x 20.0 cm) .24 J7 5%
(16.6 cm x25.0 c¢m) 18 7 7C(16.6 ¢cm x 33.3 c¢m)3
7,503 A Dyo Dy Dig R AN 45 Ak i i B% PR 45
650 kg/hm’. & 1L 81 250 kg/hm®, 7 & P,0s 78
kg/hm’ \K,0 150 kg/hm’,

REUENAENER ,EHR 60 n; FENE
X,EMN 20 o, 3 KEE,BEHLHED], 2 A FFhdt
2R, &/ NREERE, B EBEK, L1780
HEE

BEREEMEI3IA 208, BRHA4721H,
WIKH 7 A 19 B ; BAEHEMHE A6 A 14 B ,BERH
HR7H208 ,WKH10A 198, EES4KER,
40% N, EFEFRAT 1 d M ; RS 10 4. 584
ACE B 1 2 A 3 RGBT, & b 20% . BEIE
2WHAMEERE., AEEEBRMBRES S 50%. H
T 7K 4 5 3 s B 1 M M T R AT
1.2 MEMESA*

FRABF =2 E : KBS FBAEBRR
B/NR SEW = R R KA MA S &,

RAEWE: AIKERE S AN R
A=,

MRS E TP

&R TS BU(N harvest index, NHI) = FRiI% &
B/HKRERER;

RE &K % F) F 2 (Agronomic N use efficiency,
ANUE) = (BARE - TERT&)/MHEAR;

RERWH A %(Apparent N recovery efficiency,
ANRE) = (B A X H B R AR - =5 XM %A K
AE)/MEE x100%;

R E 4 B A F 2 (Physiological N use efficiency,
PNUE) = (A X8 - ZHX &)/ (i & X %
BRAER-TSHXHEELERAR).

B35 R A Excel 2003 1 DPS #4743 Hr4b 38 .

2 GRFH

2.1 RIEAMEEMNKB=REHEHKBEFHIZIE
2R 4 NKREEMIIARS R (3R 1.k 2) %9,
AREFHEMBEHEEREMNKBZBAEBEL W, HP
B Dy Nispb =BG, TR 2 MR 47 &
52k 7652.5 1 7864.5 kg/hm’; KB E RS 6 S M h
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146 M LA Doy Npyo 1 DygNipp b =B B, 7 HIA  WEERRBEFENZFE. AEAKPFARTF
7319.5 1 7037.3 kg/hm®>, EH AR FHEEEE  F, B 150 kg/bm® \BEAF M 165 kg/hm® B =& &

F1 FRALEBETEEB~EREMBET
Table 1 The grain yield and its components of early rice under different treatments

B g ﬁﬁlﬁ MR W AER ?’Tﬁ R g ﬁﬁlﬁ BB H GER ?’Tﬁ
Variety Treat. Panicles  Grain N?.Seed-setting rate Yield Variety  Treat. Panicles  Grain N?' Seed-setting rate Yield
(No./m?) (No./panicle) (%) (kg/hm?) (No./m?) (No./panicle) (%) (kg/hm?)
DyNo 243.1 ef 112.4 ab 87.4 a 5894.0 e DyNo  241.2 ef 102.7 e 96.2 a 5806.5 e
i DyyNy 231.0f 116.5 ab 86.6 a 5758.5 e ﬁE‘ 47 DyNy  232.8 fg 102.3 e 97.3a 5652.0 e
2 Dp,N, 28.8f 100.2b  8.9a 521.5f | P D,N, 219.6g 108.4de  95.9ab 5358.0e
Zhongraopy N 285.0 cd  112.3ab  81.4ab 6986.5bc | +  DyNips 209.3bc  109.6 cde  92.7 abe 7353.0 bed
22 DyNips 286.8 cd  108.3 b 81.9ab 6974.0 c DyNyps 285.0 ¢ 116.7 bed 87.6 cde 7230.0 cd
Dy Nygs 251.8 ¢ 113.8 ab 81.3ab 6432.5d DyyNips 249.4 def 118.6 abe 90.1 bed 6905.0 d
DysNiso 309.3 ab  115.8ab  76.9b  7464.5 abe DyNisy 311.0b  115.3bed  79.9fg 7815.0 ab
DyoNiso 201.2be  117.7ab  79.0b  7652.5a DyNo 312.5b  113.3cd  84.8 def 7864.5a
DyNisp 271.1d 120.8 a 83.6 ab 7216.5 abc DyNisp 262.9 d 123.4 ab 85.4 d ef 7453.0 abe
DysNygs 317.5 a 118.8 a 76.5b 7441.5 abe DysNyos 338.0 a 115.0 bed 76.8 g 7637.0 abc
DyNygs 314.8 a 117.3 ab 76.9b 7511.5 ab DyNygs 284.5 ¢ 117.1 bed 83.9ef 7825.0 ab
DyNis 295. 1 be 121.1a 78.9b 7340.5 abc Dy Nigs 258.4 de 126.7 a 88.6 cde 7552.0 abe
N * * * * * * * N * * * * * % * *
D 77 ns ns * % D * % ns ns *
NxD ns ns ns ns NxD * % ns * ns

H (Note) : N—#HB N fertilizer; D—RF 48 4% & Planting density. RS BE R AR ERERRERE 5% BEKFE Values followed by different let-

ters in the same column mean significant at 5% level; ns FARRIE B E/KYFE Indicates no significant; * Fo* * BIFRRIE 5% M 1% BEKFE Mean sig-

nificant at 5% and 1% levels, respectively.

F2 FRALEBETHRESEREMBET
Table 2 The grain yield and its components of late rice under different treatments

B ghE ﬁé‘é‘lﬁ RAH SR ?fﬁ B gm ﬁé‘é‘lﬁ RERL %L LR ?fﬁ
Variety Treat. Panicles  Grain N?.Seed-setting rate Yield Variety  Treat. Panicles  Grain N?' Seed-setting rate Yield
(No./m?) (No./panicle) (%) (kg/hm?) (No./m?) (No./panicle) (%) (kg/hm?)
DyNp 210.2de  135.2 abe 75.9b 5938.7 ¢ DNy  265.21g 105.5 abe 86.8a 5800.8 ¢
= DyNy 194.0 e 128.5 be 78.8 ab 5653.3 ¢ o DyN, 256.5gh 103.8 abe 88.5a 5069.3 d
6% DigNy 166.3 f 136.4 abc 81.2a 5072.0d 46 DNy, 235.6h  109.5 ab 88.6a 4981.3 d
Guodao DyNig 235.2be  127.7 ¢ 76.8 ab  6926.5 ab| JY" D, N,, 313.6be 102.1 abe 88.7a 7037.3 a
No.6 DyyNigp 220.0 cd  139.5 ab 78.1 ab 6880.0 ab 46 DyNiyp 300.0 cd 110.6 ab 87.3a  6968.0 ab
DygNigp 205.0 de  137.0 abe 78.2 ab 6552.0b DigNiy 266.4 efg 114.1 a 86.7a 6162.7 ¢
D3gNies 276.2 a 131.1 be 75.3b 72542 a DypNigs 350.0 a 98.3 be 85.5ab 6837.3 ab
DyNies 240.1 b 133.7 abe 78.3 ab 7304.3 a DyNigs 311.6 be  103.2 abe 85.6 ab 6982.8 ab
DigNigs 207.3 e 139.6 ab 79.3 ab 7110.0 a DigNigs 287.6 de  108.5 ab 85.7ab 6637.3 Db
D3yNyyp 265.0 a 131.5 be 76.7 ab 7221.0 a DypNoyp 365.2 a 93.5¢ 79.3d  6856.5 ab
DyyNyip 244.0 b 137.2 abe 74.2b 7319.5a DyNyyp 327.5b  104.6 abe 80.2 cd 6892.7 ab
DigNyjp 220.2 ed  143.0 2 78.1 ab 7184.5a DigNyjp 285.7 def 112.9 a 82.8 bc 6704.0 ab
N * % ns * % * % N * * ns * % * %
D * * * ns * D * * * * ns * *
NxD ns ns ns ns NxD ns ns ns *

H (Note) : N—#HB N fertilizer; D—RF 48 4% & Planting density. RS BE R AR ERERRERE 5% BEKFE Values followed by different let-
ters in the same column mean significant at 5% level; ns FARRIE B E/KYFE Indicates no significant; * Fo* * BIFRRIE 5% M 1% BEKFE Mean sig-

nificant at 5% and 1% levels, respectively.
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BL.AAREST N LB N, 408; R N5
N b ERBEHRZR, RAKAS“E2RNY
LRAER, B N 105 kg/hm’® B RE M N 165 kg/hm’
RABHANEARTR. NHHEEEKTYLE,F
FEBRGT-EERSNES , RNEFHEEEARA
FHM=8, TEFWERRZA, ALMEER
BHA B E AR B E KT, T3 W T AR SONR
FRENAEE XS5DEEEANTHHRERR
—&,

H—BA AR MHEERATLEXN T8
MR EFREZmE S, Z0E R & AR & B3
BoRBEEGAMAMBER, EMNZHEHERKE
EFREMRKXR, HREH (r) 4 H7E 0.9606 —
0.9998 1 0.9715 —0.9994; Wi & HE 5% F EAES R
ARE., AESHFEXNBEBNEZR, AR
WEEAEKEMApEEENREN LA, E& AR
EERTFRZWMBESA . BEXNE. BENE
M) 5 R 55 B S8 2 K, IR ) B 3 R e AR BRI,
AR IR BE KT ; RIESEELERNE
ABE, BRBER PR DyNo BifE DN, 43
RE,AHEAREMEEREN FTEMES, K
RIELMB R BE ,FEERMBN, BARAREEEK
Fo UESRERN, ARSEEXN KB RE
FRIFZ M LA RER K, BEEMREEKRESEEM
$RER O B B 0 R A B R B
MR EH N, BEE A B ER R R I, K78
ERET R EEFEYHMERETESA L, &R
LB TH,

GAERE, BEBEFENKBEEHE M EERE
I R R SRR R SRR R LI, HEMZ
HEFEE—ERNRHERRE, BREGKET&E, LM
BRAFSEFRXR, EREAVERWERM &
HEBEAERMEGELR, #HKBEEERENEN
BEFHATEL, B8 DNt BB DyuNyokl
B Dy Nppo b B 7= B 1 B EH F A Z &S KE,H
BATRBPESHE, R ERE,

2.2 R ZEMAB-REEHERSH

Pk AEER (YY), BEX) FEX)
R BRI DPS A4 = 5 5 43 B g S AR
BAEFEEXMNEENEBE TR

BRg  Yp= -604.254 + 24.305X, + 370.383X, -
0.043X,2-5.310X,2-0.190X,X, , R? = 0.984;

MRS Yy = 1839.071 + 23.582X, + 229.947X, -

0.040X%,2-3.235X,2-0.311X,X,, R* = 0.988,

»ERGTEHES FHRE, B F=758110,P-=
0.00012, A% BE K5 Lhr=8& 5 58 B E K
MEHREE,R=0.9922, KFE F=99.5228,P =
0.00011, A% BEK¥-; Lhr=8& 5 58 B E K
HXEEREE, R =0.9940, FHAME . T EM=
BZHEBEHXRKBE, o, XS EH R
HTEERRE, SREBEEBN XX, MBEREN X,
RBPARE , Hih¥xBEHKE, B BE A
X, 8 6.00"%,9.74"* X, 4 2.50", 2.56" , X2 K
4.20"%.5.88" ", X, N 2.76" . 1.75,X,X, K 1.61,
3.80%*,

MENBFBRAE S, RN EE AR F X KRG
FRENEHMEBRAIEHE R, PEEATLHER
EMMBEEENES, BB LI EIEZEH T
Me; YARREERLD —-EREN, #E—HHMA
EREERMNIBC-BE TR, ZLHENEENE
FER RN, R E AT ™= 8 W& A A B HIE
A AR EESEREEEE, REBHEEE
NALCHEUAESIE. NE1.E2F,AL5%
A BE 1) B AR 0L i T A M — SR KB 1 B i
HEAESHEELNRES CHEEES
REAEFPPALSEEESHEBREABEIESR
A\, AREY,EA FE S EEDRE, PR
MRS B B 7= 2N 7745.0 kg/hm® 1 7135.3 kg/hm’, B
BEE=HAEMEENA N 195.0 kg/hm® f131.4
TR/, BREEREEHAEMNFEEN N 193.4
kg/hm®F1 26.2 J5 X /hm® . 55 M T 4 321 B4 A S 1 LA
Fl AR BF AN EREE LEEYEX, R
HAKBEFTEREFBERALHAR,
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Fig.1 Effects of nitrogen rate and planting density

on yield of early rice
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Fig.2 Effects of nitrogen rate and planting density
on yield of late rice

2.3 REKAEMEBEEMNKEBEENHENEIT
RERER AR A& T B 7R
BHEMER, BREEFFRRXONETFREZ
—. REEH,AE.FEMNKBRENFREGEE
W, M EERN &AM, HR 2,865
KRB BEKE, 2 MNREBEKE, £3IEH, M
ERAAENEM ERBAEBARTENARRYE
FIARER TGS, YU REALEY LY RE
FIFREE,7E 10.3 —14.8 kg/kg Z ], G A 48
7E 7.3 —10.6 kg/kg Z[A], H B K TR B ik
U AR, A6 AR HORER, B
HMEEMREFHARYEHMSAZTMERE, ERRER
TG E A, BN A % BE RERE IR SR AL A R I = 6k
77, R VIR e L R B 3 7= U B T T R e A ) B
FEE., ARREAARMARLIETAHER)EME
YRIKF AN EEER. FESIERE, AL
I A 2 B R HE 1R KRR AR R R R A
BESMREENER(EI), NBERLEHE3), K
W€ e aE W S A =T R S e ) )
MR, KA RERBL Nso b B R &, F0 58
33.6%F45.7% ,t Nigs 3 1.6 PEFEFMS5.6 NE
AR R N b B R &, P34 514 35.1% A
44.7% W Nyo g 24 M ERFRAM ISP ES R, X
5284 AR REFS, ERRNBHEEE
BT, HEEFEELENREAARES, LHE
34.9%~45. 7% Z1F , B E & TIRE FE4H, ERsg
SRBW, FUIE B 5300 5 A 5B 4 K 78 IR 25 38 hn ik
W&, ZRW oS EHIEWRAR X RO REK ; #hn
BB SEENRKNEYEMEFARR
RER  BOAZRE MNMREBAZTAHER, —W

SRR, EEAGEBEARRKAHRE R
42.9% , KRABTREEARAARHLHKE, AF
FARZEENERAZAENBETERN N 116.5
kg/hm® 5 36.0 J57</hnt , i FE Fi B B N RS 4 % B W)
24 N 120.0 kg/hm® 5 30.0 7 /¢ /hm? , FBH & HIK A
FIARTELSSHNAEEEEARTRE, #—
BAHETERW, EBAERE N 105.0 - 169.4
kg/hm’ 2 5] F1 % # % BEE 29.3 ~36.0 T //hm* Z
] BAE A E7E N 120.0 —190.1 kg/hm? 2[R M #EHE
HETE 23.1-30.0 A/X/hm® Z @#GTHE , BRER
WA AREH KT 0% , BHAXRMNEENALE
EWHE,

RIBERH, FHENRREYRARF KRR
HEREHEABRBE, ZRAEMBEEERNE
ZEm, ENSHRERHERAMER, PHEERL
AEMBETENRS, WREBREETH, Xt
—HRUEMAENEMNEERARREEEARAR
RE B BAERERSRBKBRHEF =&,

3 itig

3.1 RIEBHEEESKB-RPXE

AR S B EERKREEN EERE
BAR, BB =EA e, AR &G
T AEMFEEMEBAKB=ENTREREH
98.4%%198.8% ., EEZHAEXY , EENAL. . EH
MEFRESHEMNEREREEBEBKETE,
248081300, BB 150 kg/hn? B B F§ 4007 7= & &
B RIRRITAK , AR A & 218 kg/hm® £
BHE ZFEERE. MESESE, KERX
BB EGRAE RN BT B, R
21 HR/bm® R 4 HEAP . R HRPILNRE
ABEHE,KBEEBEEECREM, HEHRD
R, I 2 SBEALES®E EEBRLE 135
kg/hm*#1 25.5 J7 7% /hm; T EREUI IR R, 48 % 26
R Y WL 1 SFEMA 189.5 kg/hm®, Fi il % B
20.8 TN /hm® B=BEBE. & LR, RFEKRER
MEEMERSNE RN, AR ERHEF M
M, MAHEELRAES —HNRER, RESHE
BB EEE, EXEHRAE M, PE—F
WEN, RS ZIEREE IR, W=
MRBEH TE; YEAAERREESGS —ERRE,
FREATHBS ., W2, 28 . FES5KE™
BRXASHAEMBHNRR, ARBEREZMH
o M, RIESHEMTENEWFEMNLE
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£33 TEALABHRENAR
Table 3 N use efficiency of different treatments
i T U g R~ Wi |
PRER o pm AmE AmE  AEE Ll l’ff“zﬁ wm AAE AEE AAR LD
Varioy Tea:  ANUE  ANRE PNUE NET Varoy Tea-  ANUE  ANRE PNUE NHI
(kg'kg) (%) (kg/kg) (ke/kg) (%) (kg/kg)
DyNys 10.4ab 353b 34.2a  0.589 be DyNy 8.2bc  39.3a  32.1abe  0.662a
i DyNps 11.6ab  33.7bc  29.0ab 0.621 a S DyNpy 10.2ab 35.7ab 33.6a  0.655a
2 DNes 11.5ah 25.1d  313ab 06l6ab | ©° DN 1232  303d  36.1la  0.649 b
Zhongzao 1y N o 10.5ab 38.2a  27.2ab 0.595 abc| ®"°%° DN 8.0bc 35.2b  26.6abc 0.636 ab
22 DyNiy 12.6a 3l.6¢c 31.4ab 0.52bc | N6 D,Ng 10.0ab  35.0b  27.6abe  0.645 ab
DyNiy, 13.3a  31.0¢ 31.2ab  0.594 abe DigNigs 12.4 a 33.8bed  30.4 abc  0.628 ab
DyNps 7.9b  31.2¢ 25.7ab  0.558 d DyNyy  6.1c 34.1bc  20.2c¢  0.598 b
DyNps 9.0b  32.7bec  26.6ab 0.573 cd DyNyy 7.9bc  33.3bed 21.4bc  0.619 ab
DyNpgs 10.9ab 32.0c 23.9b  0.596 abe DisNyo 10.1ab  30.6cd 24.8 abc  0.608 ab
N * % * ns * % N * * * * *
D * * * * ns * D * * * ns ns
NxD * * % ns ns NxD * * ns ns
P DyNigs 14.7a  48.4a 30.9a  0.617 be ik DyNie 10.3be  47.5a  23.4a  0.635 ab
DyNpgs 15.0a  43.1be  31.2a 0.615c DyNpy 15.8 a 47.1a 23.8a  0.639 ab
Jinzao 1 Nis 14.7a  35.1d 31.8a 0.628ab | *®  DgNm 9.8bc 39.6b 249a  0.64a
47 DyNiy 13.4ab 46.6ab 27.6a 0.628ab | UM DN 6.3de 44.2ab 18.1a  0.623 be
DyNisy, 14.8a 47.6ab 28.9a 0.639a 46 D,Ngs 11.6b  43.2ab 22.0a  0.634 ab
DyNisy 14.0ab 429bc 28.6a 0.639a DisNigs 10.0bc  44.8ab 22.4a  0.641 ab
DyNis 9.4 ¢ 39.5cd 25.7a 0.620 be DyoNoyy 5.0 e 45.5a 16.3 a 0.579 e
DyNps 11.1be  40.1cd  26.2a  0.623 be DyNyy 8.7bed 43.1ab  17.7a  0.589 de
DyNpgs 11.3bc  40.6 ¢ 26.0a  0.634 be DisNyy 8.2cde  40.0b  19.1a  0.607 cd
N * * % * * % N * * * ns * *
D * * * * ns * D ns * n * *
NxD ns * % ns ns NxD ns ns ns ns

7 (Note) : N—#HE N fertilizer; D—F#E %% & Planting density. M —SFHRERAMFHERLE B ZRE 5% B EKFE Values followed by
different letters within a variety mean significant among different treatment at 5% level; ns FARKREBE KT Indicates no significant; * % x RFRRE
5% 1 1% BE K F Mean significant at 5% and 1% level, respectively.

N recovery efficiency .3 | FH (%)

FE22

Zhongzao22

4547

Jinzao47

Efges
GuoDao6

a6
Xieyoud6

B3 FEAEXEEREFEES TN
Fig.3 Effects of different treatments on apparent N recovery efficiency
[ (Note) : HE EAFRFERRAF—MMEIE P<0.05 KFEF BE Different letters above the bars indicate a significant
different among treatment ( P < 0.05) . 1

O &% Low N
H4 Middle N
O =% High N
B =% High density
B8 % Middle density
B K% Low density
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HER, A S YRR % B, R e BT
ENALCHEWAELE. EFARREAGT, 28
MBEBEGHNALHAEABHEFEESHA N
195.0 kg/hm® F1 31.4 J77¢/hm* Pk % N 193.4 kg/hm®
26.2 JT /b, B H BRI, KRB &= (&
RE P REB KT 7600 kg/hm?, B 7 X T 7100
k) WA BN EEEERESIANER/N
153.1—195.0 kg/hm® 1 26.1 —36 77 /X/hm* B8 N
161.5 —210 kg/hm* Fl 22.6 —~29.8 Ji /X /hm?,
32 REBHEEESAZARAENXA
RESHHAENHER BN 30% L4 (HBK
WHAR) ST HAEHEKE WEE B AZLRBE
ERME 10 15 AE 4 AP, ma &£ A AR,
KA RAS EHEGRESRY NS, REEE
FSRSARMNAREGT TAMAE AT AR
R g8 2] YR ER BRI BB
HFRAZBEARSTUARREEAHR, £RETA
AE5MARNXRTRGE RN ATFRAHEFF, B
PRAEHEREEFRSAAR, FRABERESR,
B#8 E#i N 105 kg/hm® 1 195 kg/hm® #f H , &R 2 ]
FAERFR I AR HERE 30.7% M 2.1%; B
i N 120 kg/hm® #1210 kg/hm® £ b, R 2 F) i &
FIR WA FHZRAE T 45.8% 1 5.6% , X R Ay i
AR, FB E R MR A BB e, 3 A H 7K K HE
HWERA, R T BRmA, BT BRI AR
mESMEE R, RE THKRAZHEE A
KEZHARRERBRT, EYRHRELEXAR
BEE AP Y AT D, R R A R R
BRI B TR, 2RRRA  BEFERAEL
FERNE ¥ B8 . 25 3 3 e 3 R A 3R, B B /K RS A
7 BE R BGI0 , AB BR M _b R4 W B B A R, AR R
RELA BRETAZRKAER, 2 MERBLM
N 36 T X /hnt B, &R B YR 2 35 43 51
H34.9% F1 44.8%, L% E 24 7 //hn” 3
18.7%#1 13.1% ,2 N BaFE & F % FE7E 30 J7 //hm’
m, AR R R4 5 R 36.2% 1 45.7%,
AR % B 18 J7 /X/hm’ 3% 14.6% 1 10.1% , £ 7 ¥
KRB TEBEKE, B, A THEMEARZRETSA
REF MMM FE AT =& YR, R¥EFH
AR ABMHAREBRERERTHEES, DL
SREY ,KBAEPERE®G AR, MR
REHEMB T E  REHAEARRER HHEARNT
MABZRKBEEANEIA, BOELEREK , FHE T
FAEH , AT HEEYREFENAENAR, EE5A

EAMARE, Fot, R8N EESTRA, RREGEA
B 7E N 105.0 —169.4 kg/hm® B % ETE 29.3 —
36.0 J7 /C/hm®  BE G HE & & 7 N 120.0 — 190.1
kg/hm’ FIREHE % EEAE 23.1 —30.0 /7 /X/hm® HEAT 4
B RAERKWFAREH KT 0%, BERTELN
BAEBEL
3.3 ABEFERTEIAEER
KRB REFaREA SR R SER

MTRESE, ARG R RERAEXT =84S EF
BORAF . % IE %000, B R R KO
EBEYEENEEHNEERE ; BESZPINIA
R BRI KBEAR SRR T REM T RHR
RER S EHEAREHEAL P HEE =B
BARBRHBBMBENE, %, XEFHIREA
BRAEZMARN RS, 78550 — 7 m R IRE 5,
F-FTEXNEAZREREANELT, REEREG
FPHAREEAR, ARRHERIATRERE, Fik
BERER  BEKBHEEE, BOALHEE, &
RBFER R b BB TR E, R X
ERAAARNAKBBERT ARERE AR, gitah
FH L, ERREK 4 KB REMT , BREAMGERESMA
B 29.3 — 36.0 7 /hm® F 23.1 — 30.0
TR /hm? BB N 153.1 —169.4 kg/hm® #1 N 161.5

~190.1 kg/hm®, =2 M AR YFZRKFAYES,
REEBNBHEEEMEAR,

& % x
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