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Effects of nitrogen management on rice growth and grain yield under
conservation tillage in rice-wheat cropping system
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Abstract: In rice-wheat cropping system, conservation tillage technology is widely used in wheat cultivation. Because
seedling standing and high yield cultivation technology under the conservation tillage condition is not perfect, rotary tillage
with no straw returning is also playing a dominant role in rice cultivation. From 2006 to 2008, the effects of nitrogen
management on rice growth and grain yield under the conservation tillages were studied in Guanghan, Sichuan province.
The results may be helpful to promote conservation tillage applying in rice cultivation. There were three wheat straw ap-
plication rates (0, 6000 and 12000 kg/ha) , three nitrogen fertilizer rates (N 0, 150 and 210 kg/ha) and different ratios
of basic, tillering and spike fertilizer (6:2:2, 6:3:1, 8:2) in the experiment. Wheat straw was returned with mulching
treatment and rice seedlings were transplanted with digging-hole method . The results showed that the nitrogen fertilization
is an important limiting factor for rice growth and yield improving under the conservation tillage condition. Compared with
the 150 kg/ha nitrogen application during rice growth, the tillering ability, amount of dry matter accumulation, individu-
al and population qualities at the flowering stage, and dry matter exported from stem and sheath and photosynthate accu-
mulation after flowering are all increased under the 210 kg/ha nitrogen application and the yield are increased by 7.3 % .
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Compared with the rotary tillage, the zero tillage has little effects on dynamics of stems and tillers, dry matter accumula-
tion and grain yield whether wheat straw is retumed under the 150 kg/ha nitrogen and application ratio of 6:2:2. Howev-
er, the proportion of photosynthate from flowering to yielding is increased. Under the 210 kg/ha nitrogen and application
ratio of 6:3:1, the tillering ability is enhanced, the individual and population qualities at the flowering stage and the
panicles and filled grains per panicle are increased, and grain yield is increased by 4.1% when the amounts of wheat
straw are applied from 6000 kg/ha to 12000 kg/ha. Increasing nitrogen application before transplanting and decreasing
application at the panicle initiation stage can induce panicles, number of filled grains and yield. These resulis suggest
that sufficient application of nitrogen is an important practice for high yielding of rice under the conservation tillage condi-
tion, and increasing wheat straw returning and nitrogen supplement at the middle and later growth stages has promoting
effect on high-stable yield.
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HAEERE KERET MM, AR xR
BRI T ZEX KBAE K ZE M-8 K REER
MBFATHR, BTEARPUEFERNZENMR R K
KR G 7= 16 R R B 4R L B B A B R AR AR
1 MRk
1.1 KWt

W5 T 2006 —2008 4£ 7 0 )i 48 |~ I % L 4H
BN - EEHET, A EARE R
(0—30 ecm) HEHLR & & 39.9 g/kg . &R 2.24 g/kg.
4B 1.06 g/kg. &4 20.41 g/kg, KB A 162.48
mg/kg. B B B 19.67 mg/kg. M K 116.37
mg/kg, RIE 7 MO, 3 KER, EHLHED, L
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Table 1 Experimental design
EHERER AR -5 SrEEAL MR
Ab3 HEE i Amount of wheat Amount of N Basic Tillering Spike
Treatment Tillage pattern residue application fertilization fertilization fertilization
(kg/h?) (kg/hr?) (%) (%) (%)
CK  JE# Rotary tillage 0 0 0 0 0
T BE#E Rotary tillage 0 150 60 20 20
T,  fa#f Zero tillage 0 150 60 20 20
Ty $a#t Zero tillage 6000 150 60 20 20
Ty Gkt Zero tillage 6000 210 60 30 10
Ts  %#f Zero tillage 12000 210 60 30 10

Ty $a#t Zero tillage 12000 210 80 20 0
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Fig.1 Effects of nitrogen management on dynamics of rice
stems and tillers under the conservation tillages (2007)
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Fig.2 Effects of nitrogen management on dry matter

accumulation of rice under the conservation tillages(2007)
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Fig.3 Effects of nitrogen management on leaf area index of

rice under the conservation tillages (2007)
[ (Note): E L ARNEFEERMMBRNEZRE S2HBEKT

Different small letters above the basrs means significant difference
at 5% level. ]

FHPBETHREMTRER KB RRER
FEERNERM., R2E5R7E2H, s MEBEFEH
BEMNEMRERAL, A N 150 kg/hm® 45 L, i
N 210 kg/hm* 45 b B4k A4 K #4038 | 5 25 o T AR
EEHEAERE ., 7EHE N 150 kg/hn’ T, %
P m A EARK TS AL, T, M T, T,
SRR 5.3%F 8.7% , 15 & =it nf i AR 2 B A
AN BEIRIUE 3.6%F13.0%, BT E=07EKREHE
RPYEHREFEREIER, Bk T,.T, 1584
RRBHEEEER . 7EM N 210 kg/hm® T, 3 finf
R HERERFFrHERBEYF S, SR T4

PR ET RN, A0 T, AH B, T AbFE A BAZE BT AR
ME=FaERA RN 3.5% M 2.7%; T A
B TE AR AR, T EaRR, Akt
EARA B =k A b Ts BRAK 12.7% 1 4.2%

KOREHR A CKME, AREESLHEIF
P L= YR ESERGARNBEARE . B
B T 51, b B Z R ARHE

R2 RPESMETREFES AKBAEHAZHERMN
Mt 4% % & B ( SPAD) B % il (2007)
Table 2 Effects of nitrogen management on leaf area per stem
and SPAD of rice under the conservation tillages (2007)

BENER ESHHER b=
gl Leaf area Top-three leaves HGESE
Treatment per stem area per stem SPAD of
(em?/stem) (cm?/stem) top-three leaves
CK 178.3+0.4 d 133.2+3.1d 35.6+x1.4b
Ty 230.7+16.3bc  155.3+8.1 be 39.8+0.6a
T, 218.4+11.8 ¢ 149.7+15.9 cd 399+04a
T, 210.6+15.7 ¢ 150.7+9.5 cd 39.2+1.2a
T, 258.6+33.2ab 176.5+22.5 ab 38.3+0.8a
Ts 267.6+20.3a 181.3x12.6a 39.7+09a
Ts 233.6+11.5bc 173.3+6.5 ab 35.8+0.2b

H(Note): RI—FIMEIBEARNE FERN AL E K EF X
5% K BE KT Values followed by different small letters in a column means

significant difference at 5% level.

24 HBEEHTFBYRNEHEXSYRARR

DB R, FhBoOKIL S WA 2/3 ~3/4 K
BHTH#EEMFBESIER, A5 173 -1/4 5k B
TEEUBRYRENESE. FRBER(E4HE
A, A [E] A0 38T 7 A g R IR X TR B TR KB
BFRARZER., CKAHE=BAPLRM, A&
K-BRPTMABAMHN; MARALEE,EE LG
Y F R R TR K A B A A T KR
EHMEETYRRR  EEREZTFRANBERZ
A&, wERETYWRREMIFEH T ERBEKR
MARGHFENFRMKEEFTRRE, EHEN
150 kg/hm® 2T, T, A BAEHHERERER S
FT,.T, 438, BEEFEEHHFEERR, EXTH
FENEIA 44.0% 5 Wi T, Ty A BB ThREHAK , ER
Pt T AR BT M 39.3%—40.2% , i )5 T R
HEBHT BEIS%6.5%, EMAREHE
ik MR & (Ts) B R FAEE T 9 5 R 858 E i
—HE N T, 63 eh T MR O S EAR/D B RE
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Fig.4 Effects of nitrogen management on dry matter
exported from stem and sheath and photosynthate accumulation
after flowering under the conservation tillages (2007)

[ (Note) : B EAR/NE FRFA B2 FE 5% 8 B E KT

Different small letters above the bars means significant difference

at 5% level. ]

2.5 KEFFREBA. FRRAERENAE
2ERBEYER(ENER,"EHWREER,
B Thr e Sh, i R AL IR I A 3 R ORI BRI B AR,
HMAARE(T),FEAREFAHE®RE, K N
150 kg/hm’® T, % 8k 0 e A b 3 09 7 25 BB B D AR 7
THPZRAHE; MAEHE, ARBEREE
B, 2L Ts b3RR3 8 KMH ; 5 B F A4 B A
NS B FER T, B Ts BRI 3.0% 5 T, 4b 32

R3 RPEMMETERBFEXN KBFEREHUNRNE
(2006 —2007)
Table 3 Effects of nitrogen management on yield components
of rice under the conservation tillages (2006 — 2007)

MR RRZ , KR Ts Ab 3, T, A BB, HA AL
WA MRTE 148.6 —151.1 hi/FEZ A,

BB SE LA REIKBE =R, EX
JIB 75 4345 7 £ Rt b 386 0 22 #E R LB A T KRB = &
WiRE., METPHER(GEHEDL , HBHAEMN N 150
BEANE N 210 kg/ho® , KFBF=BRE 7.7% ., FEF%E
Hi B K (N 150 keg/hn?) B , R R H 5 BH 5
EHAEEEZRAHE ; EREHA KT (N 210
kg/hm? ) Fl-& B9 43 B LB R, 380 22 7550 H B KR8
FREAEKERS. BNEEARE, BOE AR
DivE R =B RES , R T K,

FUBEREAH e, 7E 7 N 150 kg/hm® F14H [ 4 B He
BT, RS ARKRFNAYER, T, T, L4
BT EBE4.6%M1.6%, EhRMf THERENR
6000 kg/hm® X T, YAEAEMN N 150 # E N
210 kg/hn® BY , P EIBEE /N, HEARRFMNHET
% 9.5%, HEHREAEKFLE(N 210 kg/hn?) , #6101
EZREOHE, ARRFNARXARERE; M T,
B TFERAK PR, ARRER AR BK
TFHAMHE,

R4 RPERETREFES AKB-RBOFE
(2006 —2007)
Table 4 Effects of nitrogen management on grain yield of rice
under the conservation tillages (2006 — 2007)

S 7= & Yield (kg/hm?)

Treat. 2006 2007 Mean
CK 5178.2+496.5c 6586.2+325.9c 5882.2+842.3
T, 7562.5+278.7b 8728.5+8.9b 8145.5+664.8 15.09
T, 7812.1+228.0 ab 8598.2+596.5b 8205.2+528.6 15.49
Ty 7664.9+216.5b 8699.6+180.8b 8182.2+5%.1 15.33
Ty, 7745.3+93.1ab 9843.1+331.7a 87/%4.2:1173.6 13.87
Ts; 8293.8+458.1 a 10016.8+279.2a 9155.3+1002.9 15.59
Ts 7518.6+264.5b 9582.5+435.0a 8550.6+1175.4 12.71

NAUE

pham ﬁﬁ. iﬁiﬁﬁ :F*TLE(?;)
Treatment No. of panicles Filled grains per 1000-grain
( x 10*/hm?) (No./ panicle) weight

CK 125.7+4.3 ¢ 128.2+11.6b 30.1+2.2 a

Ty 146.9+4.8b 151.1+6.6a 30.8+2.6a

T, 141.2+0.7b 153.9+9.1a 31.5+3.1a

T, 149.2+1.4b 150.3+x13.4a 31.8+x2.7a

T, 162.2+3.7a 148.6+20.9a 30.5+2.7a

Ts 162.4+14.1a 152.7+12.5a 30.9+3.4a

Ts 157.5+4.0ab 145.1+17.3a 31.0+x3.6a

H(Note): AI—FIMEBEARNEFERN AL E K 2EF X
5% K B E K Values followed by different small letters in a column means

significant difference at 5% level.

& (Note) : R—FI B ¥IRE AR /NE F8FRABEEKZEFRB
5% H) BE K Values followed by different small letters in a column means
significant difference at 5% level. NAUE—HEREFMAR N agronomic
utilization efficiency (kg/kg, N)
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ZK R + B E RO R RBEFE B G R4
BB, E THEEYAREENERLT , & bH
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HEZMTRNEFEHXE, TERBTBHE,K
FEZ S 8 0 e Bk AL 3 19 /0N 22 7= B B FE 5000 kg/hm®
UTF; a4 THENRBHFARE, NEFBRAHE
i, T, A O IEERTE 15.5% U |,
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Fig.5 Effects of nitrogen management in rice season on
wheat yield in the following season under
the conservation tillages (2006 —-008)
[ (Note) : B EAR/NE FRFA B2 FE 5% 8 B E KT
Different small letters above the bars means significant

difference at 5% level. ]
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