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Effects of different nitrogen management models on agronomic characters
and nitrogen fertilizer utilization efficiency of early rice

PENG Jian-wei, DING Zhe-li, LIU Qiang, RONG Xiang-min, TIAN Chang, ZHANG Yu-ping
(College of Resource and Environment, HNAU, Changsha 410128, China)

Abstract: Using on Luliangyou996 as provided material, choosing middling fertility field for experiment, setting up 5
treatment levels, which are: fertilizer model without N, farmers-familiar fertilizer model(150 kg/hmz,according to N), the
optimal-nutrient management model(120 kg/hm?), super-high-yield and high-efficient model(150 kg/hm?), super- high-yield
model(180 kg/hm?), various forms of nitrogen nutrition on agronomic characters and nitrogen use efficiency on early rice
were studied. The results showed that: super high yield and high efficient model could promote root growth, increase
chlorophyll content of leaves, enhance the formation and accumulation of photosynthetic products, enhance the nutrient
absorptivity of rice, compared to the farmers familiar fertilizer models which are treated at the same nitrogen fertilization
level, its yield increased 5.61%, nitrogen use efficiency increased by 9.06 percentage points, relativly increased 34.49%. It
showed that super high yield and high efficient model can improve the yield of rice,can be expected to effectively improve
the nitrogen utilization, reduce nitrogen losses, decrease the pollution caused by fertilizer application.
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LAY, hESR, EEEEABLERR

pH5.64 . BHREE 353 gkg . £RBESE 1.16 g/kg ,

WA SE 190.66 mgkg , RS E 0.62 g/kg , &
MBS E 2549 mg/ke , £HEE 14.52 glkg , EBEX
HE2 103.23 mg/kg .
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XER 40 m* , BHBE 30 FHE/hm’ . EE 3K .5
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TrARELERE 1, WR) . TRAE
P,0s 45 kg/hm” 1 K,0 90 kg/hm® 4EELAE .

REIJEREERGE 2) . & 150 kg/hm’ (3R
Nit, TR), ZER, 7ERERELS  2EA . &
ABHE P,0s 45 kg/hm” F K,0 90 kg/hm® B 25d &
KER , EEPHEPEKER , IR

REFIEEEXGE 3) . &AL 120 kg/hm? |
RER., 28R, EERELS: 2 3EA . BE
RIEHF SPAD ERBERAE , AL 10%AFN
BRE , BHESEAERMR . P,0s 45 kg/hm®
K,0 90 keg/hm* EEBHER KFEE KA D EER
RRKkDEE , Bkl REMEEREEHRN
90%MN FF IRl |, FELFT , HbatR T2 .

BECFERERKE 4) . BB 150 kg/hm® | &
d AEYAENRE 30 kg/hm® , BIERER, £EER,
BRERELL S 2:3KEA , BEEAREERHF ;
FAERH A SPAD BB EREE ; £ BV
P,0s 50 kg/hm* ¥EELE . K,0 100 kg/hm® , AP EfE
60% , TEAE 40% . HREREE 5 kg/hm” FEEAE . KFFE
KHkD EERELE S .

BESERGE 5) AR 180 kg/hm® , A1l
AES 150 kg/hm” BHIER 30 kg/hm® ALAREIREAE,
TEERE, FAE, MAERELL 5:2:2:1 A . 89
FE/ERBE . P,Os 50 kg/hm®, AR 450 kg/hm” 4EE
B .K,0 100 kg/hm® , R EE 60% , BAL 40% .5
BE4E 5 kg/hm” FEELAR | 3o REHA M T SR HEREBR — S48
7.5 kg/hm® |, BIEBHE 2~3 % . KBEEKBKkD EE
EALE 3 .
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Fig.1 Height record of early rice in different period under different
treatments
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Fig.2 Panicle record of early rice in different period under different
treatments
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Fig.3 Root activities of early rice under different treatment in
different period
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HARKBAREFRRNARRBNIEREE ,
HE&RZXRXEEANEESEYR HEESK
REKBHERMALEWRR , A SPAD & LCC
BERIR, R, TR EEHRNKEHHE , 2L
LLEEME MK BN EREFRR , NESKBEREE
FEENEN HBARXITUEY , E2XUEF ,
FREBERALERN SPAD BV FHE FFH SPAD
B TR . 2558 , 43 415 SPAD &
BE B S RZ AEB 1 RIK,MAGE 2 # SPAD
BEEERTAE 3, 4B 4 FE 5, BEEEE
WERKEEEKE .
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Table 1 SPAD value for leaves in different period of rice under
different treatments

SPAD {&

QB FTHEH A
I il I 15 I I I 15

40.68 37.67 36.45 38.27Bc  38.23 34.99 36.88 36.7Bc

42.73 41.05 40.52 41.43ABb 40.86 43.19 4238 42.14Ab
45.03 43.01 43.81 43.95Aa 46.09 4239 46.36 44.95Aa
44.35 46.62 43.27 44.75Aa 4436 44.12 46.09 44.86Aa
45.54 43.82 42.62 43.99Aa 44.63 43.52 44.65 44.27Aab
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HMBHLE  KBEFHEFITMNREIENRR
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Fig.4 The total biology amount of early rice in different period under
different treatments
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Mk 2 AEY , HE/DXiAK KRR 2 B4k
BSES , B4Rz, 548 1 Mt , FPXL
I8 34.20%~42.96% , BMEREZENEM , B
MEHEZENED  EEELSNTRNERS . X7
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Table 2 The rice yield components of different nitrogen management modes

2 = 32
B ERE(x10"hm ) SESNE EXE FHE/ B 7= (ghm ) AT E
XTALE | FHALE 2

1 210dC 96¢C 85.3 30.65aA 5103cC

2 320abA 108bB 76.1 30.06dD 6 848bB 34.20bB

3 288cB 112bAB 81.2 30.52bB 6 969bB 36.57bB 1.77bB
4 301bcAB 117aA 80.0 30.28¢cC 7 232aA 41.72aA 5.6laA
5 322aA 111bB 81.5 29.79¢E 7 295aA 42 96aA 6.53aA

TR MNMSBEXRRNTRNETRE LAE3EE
HAEMNALE 2 19 80% , BE-ELALE 2 &
1.77% ; &3 4 MERBRAKESLHE 2 HE , B8
HBHAE 25 561% . XiH8E  ERNHRERE
BRAETBEN KEFENSESEREAENS
DPRAGFEEENEMEX. AERKBEEN., 1. F
BN MmAELLE , SERAX, BRRR , EE6KkEH
EmE ERLEEENEREBNEET ,
MEUREE . PXEFREFULE | KK, 5H
RENEBERIREE LB 4 IR TRES
MEZNEZSLEFES , HARMNARRE T
35.33% , 5HERBAKFENLIE 2 L , ZREFA
EREET 906 NEDTR , HNRE T 34.49%((F
3) AhEE 2 FALE s RREAMARGETHREREF

RARNFIE XUALLE 2 HREBMEEEN S
BELRATEE BEESERTESR , L%
BN TRE , REBDILZEFR D LB TR UFIA |
SENERARBNXN RN TR AE 5 AR
AnERAEVENENER T I ZSHTIESR
R3 BAERRHRLF AR

Table 3 N fertilizer utilization efficiency of early rice under different

treatments
s ﬁﬁgﬁﬁﬁg/ ﬁiiﬁ??$ RRARIF 5%
1 45.1 6.3
2 75.3 15.5 26.27
3 76.8 16.2 34.67
4 87.9 16.5 35.33
5 80.2 18.6 26.33
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