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Nitrogen accumulation and use efficiency of single rice under
soil testing and nitrogen distribution

HE Chang-fang', LI Peng', GAO Hong-jian'* , CHANG Jiang', ZHANG Li-gan',
DING Yu-yu?, WANG Jun®

(1. School of Resources and Environment, Anhui Agricultural University, Hefei 230036, China;

2. Soil and Fertilizer Station of Huaining, Huaining 246100, China)

Abstract Field experiments relative to soil testing and N distribution during rice growth period (PF) were set up in
order to improve rice yield and nitrogen (N) use efficiency. The results showed that the N accumulation of leaves in soil
testing rice plant at mature stage was higher than of conventional fertilization rice. Moreover,rice yield,N use efficiency
and the ratio of input to output in the soil testing rice were 1.16% —2.86% ,10.12% — 18.61% and 0.09% — 3.8%
higher than those of conventional fertilization rice respectively. The accumulated nitrogen of leaves in rice plant at
mature stage were higher in PF2 (basal N : tiller N : panicle N = 40% : 30% : 30%) than that of PF1 (basal N : tiller
N @ panicle N = 60% : 30% : 10%).Meanwhile,rice yield,N use efficiency and the ratio of input to output of PF2 rice
increased by 0.38% ,7.06% and 0.64% respectively compared with PF1. Both rice yields and N use efficiency were
significantly correlated with N concentration and the total accumulated N in rice leaves at mature stage, and the
correlation efficiencies (R) ranged from 0.85" to 0.99"" . It was evident that soil testing and more N at late stage of
rice significantly increased the N accumulation and ues efficiency, and rice yield and income as well.
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Tablel Scheme design field experiment of rice

4 Hﬂ*iﬁﬁﬁﬁ%’/fkg/hmf) | SRUME B R kLG IR+ 4 BE IR = D
Treatment Amounts of fertilizer application N fertilizer application proportion
N P,O: K,O" (Basic : Tillering ¢ Panicle)

CK 0 0 0

x N 0 105 105

4 B KT )7 1(PFD) 180 105 105 6030 10
4 BRI 2(PF2) 180 105 105 40 : 30 * 30
/N AETC J7 (TZ) 135 75 90 60 :30: 10
B R AL (CGH 199.5 123 72 30:10:0

TE o BEFA 200300 . mI/RFFE BI85 S HI7E GCPFL PF2 Al TZ 4 AAb B b, FEAR W) JR 552 & it T 4k 43 51 > 32.40.,26. 7 Fl 30 kg,
P Rl K 72 380 i B AR 45 (12 % P, Os) il KCI(K, O 60%) #h 7,

Note: * phosphate and potassic fertilizer were all applied as the basic fertilizer. Sierte compound fertilizer is applied in the GC,PF1.,PF2 and

TZ experimental plots,and the amounts of Sierte compound fertilizer applied in the GC,PF1,PF2 and TZ experimental plots as a

basal fertilizer are 30,40,26. 7 and 30 kg, respectivrly. Calcium superphosphate (12% P, ;) and chloride potassium KCI (K;O 60 %)

are supplemented in field plots if Sierte compound fertilizer can not provide enough phosphorous and potassium in the basal fertilizer.

1.5 Zitoh PF1 4hBER/K ARG B 2R & i oA 23. 35 g/kg, LA
B b PR PR K S EXCEL2003, 5048 45 i1 INVEI S AR A 20. 67 g/ kg, FEFHABEI AR 2N L i
S HT R SPSS 19. 0 i AE PF1.PF2 F1 TZ &b B A KRS A4 & & 5 0

o CG &5 4.5%.16. 7% .12, 1% #1 17. 5% ,23. 0% il
2 BRIOH 23,4 535 HUMG N A L 493K 51 1 35 22 5K 7 (P
2.1 KBEHNEESE 0.05), TERCEAI. BL 77 i i PF1.PF2 A TZ 4b P
M 2 AT LA . FE4r BET . CG A BRM/K AR B KRS A 30 4 0 & & 40 ) b & B JIE 38 m 22, 2%
SR B R (40, 98 g/kg) o B HLHL Jy iEAE PFL, 30.2% F116. 3% . 5 % Ht IR AH b 243k B 25 Fok
PF2 Ml TZ &5 5. 8%.9. 3% A1 6. 8%, CG Jiti it 5 TZ, - (P<C0. 05) 76 Ji1 B 30 RNl 240, PF2 Ak 34 1) 7K Fed
PF1 #1 PF2 A Fb 33k 3] 25 5 . 3 /K 7 (P<<0. 05) iX R B AR A o Bt PFL R 10, 5%0.22. 7% fil
Aaes CG BRI A R M =B KA K., fEHR T, 4.4%.6. 1%, 3 25 (P<C0.05),

R2 FARLEFHAEFENZEHIHEE

Table2 Contents of total N accumulated in rice at different growth stages g/kg
53 BE ] 1 i A
Ik 5 Tillering stage Jointing stage Heading stage Mature stage
Treatment
nt 2 it e nt £ T i e Tk

CK 33.23d 21.51 ¢ 20.05 b 12.35 a 14.74 ¢ 9.11 ¢ 9.51 ¢ 12.58 ¢ 8.33 e 14.39 f
PF1NO 29.33 ¢ 22.20 bc 18.61 ¢ 9.45b 15.04 e 8.42d 10.09 ¢ 13.39 d 8.99d 15.54 ¢
PF1 38.72 b 25.25a 23.35a 12.37 a 18.90 ¢ 10.02 b 10. 14 ¢ 19.50 b 11.34 ¢ 20.07 b
PF2 37.50 ¢ 24.49a 20.89b 12.45a 21.11a 11.28a 13.11 a 20.40a 12.11Db 21.38 a
TZ 38.37 bc  24.86 a 20.67 b 7.76 ¢ 20.27 b 10.16 b 13.62 a 20.47 a 13.80 a 19.10 ¢
CG 40.98 a 23.69 ab 22.23 a 8.80b 18.09d 8.88cd 11.95b 16.59 ¢ 11.28 ¢ 16.42 d

E:FFH a~e RFEFEERIR 0. 05 KPR REH.

Note: The letter from a to e within column indicate significant difference at 0. 05 level.
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(1), FE4rEE] . CG AR B K A 0 K 3 B I
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Fe B v (30 20 W A FKREAE B IR A E BRA X,
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Fig.1 Total N accumulated in rice at different growth stages
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70.0 % s AE A KRR N A R i BRI GA BIR R
{H.PF1.PF2 1l TZ 4b ¥ /K 75 20 K v R FLE 4 51
e CG 75 8. 6% .33. 8% F135. 2%, 1 A [A] jiti & /K
SR PFL A3 /K A8 8 3R i B2 AR B AE 0 BE S R4
T B PF2 55 9. 1201 46. 2% 3 PF2 4bH 7K
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Fig. 2 Net N accumulated in rice at different
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F0.96" . 2o I H 43 Br & W, LAt &
A () A ZE B BB GO X R () f B E ¥
M o H 5] 059 97 o v, = 388, 88+10. 00, +20. 55,
(R=0.85); MM F & A it () AR B RER
it (o) X ENE A BOR () A 82 5200, H 83 5
2R v, =—59.10+2. 91x;, +29. 562, (R=0. 98),
2.3 ABREFHEREFTHH

FEN Rt 8 Ak B0 2% 40 R KR - e R TZ>
PF2> PF1> CG By (5K 3). By i/t PF1,
PF2 Ml TZ 4b B /K F% 7= & 4 5t CG 34 Jn
1.16% 1. 53 % il 2. 86 %0 , 22 57 AN I 3 5 78 A [7) it 4
KFETF, ZHCJE B PF2 B K R 77 &tk PFL 3
0.40% , MHEAE RN B . CG &b 3 iy AR k% A A<
I #, M 2137065 50/hm*, 1 W 25 f /N, ALK
22 917.15 J&/hm’ ; TZ Kb (5 A RS e 708 AN
1 623. 45 J0/hm”, 1fij Y 25 & K B 23 572. 50 75/
hm? . 7EAHTE A KT AL G PE2 (1948 A WL
AL PF1XF 112. 20 56/hm?®, i Y 25 W] 1t PF1 &5
87.60 yu/hm’, W™K WWFE By i It PF1.PF2 Al
TZ &b B K R = 8t 4 5 e CG @ 0. 09% .
0.73%F1 3. 80% ; 1fif PF2 [t PF1 & 0.64% . M4A
REF %= F . B i PFL.PF2 F1 TZ 4b 343 31 1
CG # 10.10% ,17. 20 % 1 18. 60 % , ik It & 22 57K
S5 0f PF2 [ PF1 &5 7.06 %,
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Table 3 Influence of different fertilization practices on economic effects of rice
o =y 7/ % Wk WdE/ R BRI Y
(kg/hm?*) Yield (J6/hm*) (JG/hm?) Input to Nitroge nutilization
Treatment )
Yield increased Cost Profit output ratio efficiency
PF1 9127.5 a 1.16 2 145. 60 23 183. 85 10. 81 32.40 a
PEF2 9 162.0 a 1.53 2 033.40 23 271.45 11.45 39.46 a
TZ 9 280.5 a 2.86 1 623. 45 23 572.50 14.52 40.89 a
CG 9 022.5 a 2 137.65 22 917.15 10. 72 22.28 b

TERE (N 4620) AL (K2 O 6020 i B R 45 (P2 O5 12 90) F1 Al JR 45 5 A S A 43 53l 4 2. 08.2.3,0. 7 F 2. 6 IG5/ kg T30 . F 43 4 1

2. 60 JG/kgit 5 s N TR ARAR,

Note:Price of Urea(N 46 %) ,Potassium chloride(K; O 60%) ,Calcium superphosphate(P, 5 12%) . Sierte compound fertilizer and rice are

2.08,2.30,0.70,2.60 and 2. 60 per yuan,respectively. Cost of labor is not included in total cost of rice.
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