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Effect of different nitrogen application on rice yield and N
uptake of white soil under wheat straw turnover

LI Lu-jiu', WANG Jia-jia', WU Ping-ping' , HUANG Hou-kuan®, JIANG Yin-xi'
(1 Soil and Fertilizer Institute, Anhui Academy of Agricultural Sciences, Hefei 230031 ,China;
2 The Extension Center of Agricultural Technology at Feixi County, Feixi, Anhui 231200, China)

Abstract: [ Objectives] Effects of different nitrogen (N) ratios of basal and topdressing application on rice growth
and N uptake in the condition of wheat straw direct turnover were studied to provide a scientific base for rice
applying N rationally in low-yield white paddy soil of middle region of China. [ Methods ] Two levels of wheat straw
turnover (0 and 3000 kg/hm”) and three N application ratios of basal and topdressing (80 -0 -20, 60 —20 =20,
and 40 -30-30), and N omitted treatment were designed, which were reordered as Ngy o 505 Neooso-20> Nao30-30 »
Neooso S, Nepsoao + S, Nysoz +S and CK, respectively. The representative samples were collected to

investigate rice yield components at the harvest period, and the yields and N concentrations in grain and straw were
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also measured to determine N uptake and nitrogen use efficiency. [ Results] The treatment of Ny, ,, ,, obtains the
highest rice grain yields which are increased by 9.4%—-12.9% in 2011 and 7. 4%-8.9% in 2012, respectively,
compared with the control Ng, o ,,. In the condition of wheat straw direct turnover, rice grain yields are increased
by 10.2% -23.4% and 0.8% —-5.5% , respectively, compared with the no straw turnover treatments. The N
content in rice grains of the N, ,, 5, treatment reaches the highest, which is 11.3% higher than that in the CK
treatment, while the N contents in straw are increased with the increase of N topdressing application ratio at the
mid-late period. Increasing N application rate of topdressing can promote the N contents in grains and straw in the
condition of wheat straw turnover. The total N uptakes in rice grains reach the highest for the N, ,, ,, treatment,
and are significantly increased by 13.7% and 24.8% in 2011 and 14.5% and 9.2% in 2012, respectively,
compared with the Ny, , ,, treatment. The N uptakes in rice straw are increased with the increase of N topdressing
application in mid-late period, and the uptake of the treatment N, ,, 5, reaches the highest. The dry matter
production efficiency, grain production efficiency and harvest index of nitrogen reach their peaks in the Ng 54 4
treatment with no wheat straw turnover, in which the amount of N absorption per 100 kg grains drops to the lowest,
while a contrary result shows when wheat straw turnover. The agronomy efficiency, apparent recovery efficiency and
partial productivity of nitrogen are also significantly promoted in the Ng ,, ,, treatment by 4. 90 and 2. 44 kg grain
per kg N, and 7. 82 and 21.29, and 4. 90 and 2. 44 percentage points, respectively, compared with the N, o »
treatment. [ Conclusions] Considering rice grain yield, N uptake and nitrogen use efficiency, the 60 —20 -20 N
application ratio of base-jointing-panicle development stages is suitable for single-reason rice in Jianghuai hilly land
region with low-yield white soils, Anhui province under the condition of wheat straw direct turnover.

Key words: nitrogen application; rice yield; N uptake and use efficiency; wheat straw direct turnover;
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Table 1 Effect of different proportion of nitrogen application on rice yield and its components

R AR T2 45K TR BNV T
"y AbFR Effective Grains per Seed 1000-grain Theoretical Harvested
Year/Site Treatment panicles panicle setting weight yield yield
( x10*/hm®) (No.) (%) (g) (v/hm®) (/hm®)
2011 CK 261.3 b 150.4 ¢ 62.9 b 20.7 ab 5.12.d 4.82 eD
K+ Nao-0-20 297.0 a 172.4 b 69.2 ab 19.7 b 6.98 ¢ 6.82 dC
Changfeng Ny 2020 305.9 a 171.6 b 72.1a 19.2 b 7.27 be 7.70 ¢B
Nao-30-30 298.8 a 170.8 b 72.8 a 20.5 ab 7.62 b 7.46 ¢BC
Ngooa0 + S 292.5 a 179.3 ab 72.2 a 22.2a 8.41 a 8.42 abA
Neo2o.20 + S 303.6 a 192.8 a 74.8 a 20.5 ab 8.98 a 8.86 aA
Nuo .30 + S 285.0 ab 181.3 ab 73.1a 20.7 ab 7.82 b 8.22 bAB
2012 CK 241.8 b 161.5 b 63.6 b 24.9 b 6.18 ¢ 5.77 ¢B
Ly} Nao-0-20 277.5 a 171.8 ab 70.5 ab 26.2 ab 8.81b 8.37 bA
Feixi Neo-20-20 285.0 a 186.2 a 71.3 a 25.2 ab 9.53 a 9.11 aA
N 30-30 279.0 a 182.9 a 71.8 a 25.7 ab 9.42 ab 8.98 abA
Ngooa0 + S 252.5 ab 181.7 a 72.0 a 27.6 a 9.12 a 8.83 abA
Neo20.20 + S 255.3 ab 183.1 a 72.8 a 27.9 a 9.49 a 9.24 aA
Ny 3030 +S 251.3 ab 186.1 a 72.5 a 27.6a 9.36 a 9.05 aA

#E (Note) : BEF AN . KE FEE KRR AL FE 8] 22 5353 53k 5% Fll 1% 5.3 7K F Values followed by different small and capital letters mean

significant at the 5% and 1% levels among treatments, respectively.
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Table 2 Effect of different proportion of nitrogen application on content and absorption of nitrogen in rice

% & N concentration (g/kg)

A EW Y& Total N uptake (kg/hm®)

2011 2012 2011 2012
= K-“F Changfeng JIEPY Feixi K-“F Changfeng JIEPE Feixi
Treatment

FPHL FEFT g FEFT KPR FEFT /S kPR FEFT £

Seed Straw Seed Straw Seed Straw Total Seed Straw Total
CK 13.76 ¢ 8.73b 13.54b 6.92c¢ 66.3d 42.0e 108.3e 78.1c 39.9e 118.0 d
Ngo-o-20 15.21b 8.90b 15.49a 7.48c 103.8 ¢ 56.5d 160.3d 129.7b 58.3d 187.9 ¢
Neo-20-20 15.32ab 7.35¢ 16.29a 9.03ab 118.0Db 56.3d 174.3 ¢d 148.5 a 81.9 ab 230.3 a
Nio-30-30 13.14¢ 9.84a 15.86a 9.89a 98.0c 71.0c 169.1d 142.5a 86.0a 228.5 ab
Neoooa0 +5 14.21 bc 8.54 b 15.09ab 7.23c¢ 119.6Db 69.5¢ 189.2c¢ 133.3ab 61.8d 195.0 ¢
Neo2o20 +S 16.85a 8.90b 15.76a 7.46c¢ 149.3 a 78.2b 227.5a 145.6 a 68.4 ¢ 214.0 b
Nios0.30 + S 15.30b 10.83a 15.63a 9.09b 125.8b 86.5a 212.3b 141.5a 79.9b 221.4 ab

7 (Note) : $U{E g AR/ INFREZ R AL PR A] 22 53K 5% 5 & 7K Values followed by different small letters mean significant at the 5% level among

treatments, respectively.
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TR A A6 RS AT B /b, ook R 22 AN i,
AP PR 2, 2fREA I, JEHE Neo o

T, ZRIBBEKF(ER2), HERATEEE YET
SIS SRR L il b A5 ek 2> 5 ) TR R S R A R
B, 98 T IKAERT AR ORI RS FE AR
2.3 BEHEHTARREZEEARXKBRET
ARMERMm

2.3, 1 MEEZTYA =R AL RCR K
PIGBONA A TR A = E M K3 ATE
W, FEAFIE B 45 G AR 2507 06 A 8 KRS A
RTYA =80 . RA A= 0R . ORI B e
N TTRPRI R A BB R . 2011 4R350, ANt
FEFF&AET, 3 FhEEZEE X h, FE- 43 BEAE-
TR H 5] 60 =20 =20 1) Ny o0 WD FRRCR AT, A
T ROR L RERBAES0R . BI85
PIBe T, B Ny oo A0 B 53 4R 75 5,96, 1.62 Al
2.95 4\5%'35\, /ﬁ\:{jt% N4o_30-305¢}£ﬂ, IK//JE NHI F%ﬂi
41, NDMPE #1 NGPE #J3 #215 4. 65 F11. 55 A~ H 4>
Mo ANTTHRIR AL, Neoao 20 WEFRIRAR, Ny so50
A FREET AR, X —Z5 R i i, E s R
Jite FH R, B8O R S 4] o BE AR RREIE FH o, B AT A dR
KRR T RUE 3% | R A RO FR
REL, FRARA AT FFRL R R W . (HRF A I
U, SRR, BRARBRFEEL N ao00 +
S WbFE AN, AR TYIRA BRI A X FA A
7B RS B e U3 R B INTT R, Nugsose +
S AbFRIRAR, 225 W WA TR R A )
Higm, LRURSFE G, > F AL 5%
THWUKFAERES, WO THEE TR EER,
[ S3E i IR TR FF R R LR &, FER
BHEPRORTRE . BA TR AR . 2012 4F
YA T2 5, JCFFFE H i), NDMPE, NGPE A
NHI AR5 B —F Y5 B 30038 8 = 9 185
(TN PRI NERAI N A& =R LR NI ) = = WY
WU, SRS AFAA A, #2011 4R 3
A (FE3),

2.3.2 MWRBERFMFE . AR AR, AHGCRM
A= JIsgms 223 nIE H, FEFFA RS
Eiz 7 5 =00 AR KRS R R AR AR . AR AL
B A A T A NS R R A AT SR A, 2011
RS, TCisE R i/ N AR A H, 3 FANEE
FEH XY R ENEE 5%, BIJEAE- /> BEAr- AR
5] 60 —20 —20 fAbIE, AR RZFRGE . AL ML
FIFHZFMw A= ™ 71 3 TAg bRk (A, # 80 -0 -20
Ll A1) Ak 38 4 2 200 3% 43 0l B i FF R 4,90 Al 2. 44
kg/kg N, ZUEFI 45 7. 82 F121.29 AN H 73 4,
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TRAF=F18 0 4. 90 F1 2. 44 AN EH AN, ZRIKEE
I3 R SE SN 43 BERE-FHAE L 6] 40 —30 -30 11
AEEE, BRASFRE A F T AR A RORBARS, HoAlh
FEFR A IA 55 T 80 -0 —20 FLEAbFE, 4 AR FRAL
R, TORAFIE B A5 T e - B I H 5] 60 —20
-20 M Ab H R R, 40 =30 30 Hfilk =z (£ 3),
2012 4Fit I 25 5L 5 ALl NAE. NARE il NPFP
FEAR AR 60 -20 -20 il

St /N A A FT B A - B A SR K R EUIE
FIRRCR (R 3) o HICFEFFRXT AR L, SEHRsFF
WHE, 3 FEZ %7, 2011 4AF KA R R
2R BB IR KL 8. 88, 6.42 F14.23 ke/kg N,
RNEF A4 16. 1, 29.5 F124.0 1~ H 5344, M
RS 55. 6% | 80. 4% F171. 0% , HEAP- /3 BEAE-F
A1z 2 A5 40 =30 =30 FA) A R UIE A FH 22 412 v ) s
FERK

#3 FEFEE TRIE SRR R RN
Table 3 Effect of the split nitrogen application strategies on the nitrogen efficiency of rice
AW AEMG AFRUGR AR KLy AL AEMm  ARAEM E@;gﬁ
I WS CRPECE RPRCRMREC R RMEER Ak ack
Year Treatment NDMPE NGPE NHI NAE NARE NPFP NPE 100 kg-grain
(kg/kg,N) (kg/kg,N) (%) (keg/kg,N) (%)  (kg'kg,N) (kg/kg) (N ke/100 kg)
2011 CK 88.92a 44.48a 61.21 ab 2.25b
KF Ngo-0-20 82.18ab 42.57a 64.74a 11.14d 28.89e 37.90c 38.58b 2.35 ab
Changfeng  Ngy 502 88.14a 44.19a 67.69a 16.04¢ 36.71d 42.80b 43.70 a 2.26 b
Nuo30-30 86.83a 44.12ab 57.98 b 14.69 ¢ 33.78d 41.44 be 43.48 ab 2.27 ab
Ngooo20 +5 87.55a 44.50a 63.24ab 20.02b 44.95c¢ 46.77ab 44.53 a 2.25b
Nep2o2o +S  77.58 ab  38.94b  65.61 a 22.46a 66.24a  49.21'a  33.90 be 2.57 a
Nypso30+S 76.35b  38.73b 59.26ab 18.92b 57.78 b 45.68 ab 32.75¢ 2.58 a
2012 CK 97.73a 48.89a  66.20 ab 2.05b
ARy Ngo_0-20 85.99ab 44.54a 68.99 a 14.46 ¢ 38.86 ¢ 46.50b  37.20 ab 2.25 ab
Feixi Neo-20-20 78.93 b 39.57ab 64.46 ab 18.59 ab 62.42a  50.63 ab 29.78 ¢ 2.53 a
Nyo-30-30 77.38b  39.32b  62.36 b 17.87 ab 61.41 a  49.92ab 29.10 ¢ 2.54 a
Ngoo20 +S 89.08a 45.28a 68.33ab 17.02b  42.81 ¢ 49.06ab 39.75a 2.21 ab
Ngp2o20 +S  86.01 ab 43.17 ab 68.04ab 19.29a 53.38b 51.34a 36.15b 2.32a
Nyps030 +S  80.59 ab  40.89 ab 63.91 ab  18.26 ab 57.48 ab  50.30 ab 31.76 ¢ 2.45 a

71 ( Note ) ; NDMPE—Nitrogen dry matter production efficiency; NGPE—Nitrogen grain production efficiency; NHI—N harvest index; NAE—

Agronomy efficiency of nitrogen applied; NARE—Nitrogen apparent recovery efficiency; NPFP—Partial factor productivity of nitrogen; NPE—
Physiological efficiency of nitrogen. B J5 A [F]/NFHEF R A B[R] 22 575K 5% i 3 7K F Values followed by different small letters mean significant at

the 5% level among treatments, respectively.
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