2016,35(4):729-736 Ko RO R ¢ 2 4R 2016 4F 4 A

Journal of Agro-Environment Science

BEFIZL, 2RI, B, S5 ORI DR SR 7 AR it A A R WP AL PRI A2441, 2016, 35(4) . 729-736.
XUE Li-hong, LI Gang—hua, HOU Peng—fu, et al. Nitrogen reduction technique system for sustaining high yield of paddy fields[J]. Journal of Agro—Environ—

ment Science, 2016, 35(4):729-736.

KX FERFESTHNRERRBARERTR

BERLL !, BRIA 2 AEAS Y, TR R, Mk E !
CLITHRA AR ABEA L VI 5 SRBEBTSEF , RIS 2100143 2B MK, M5 210005)

W B ERGDAHOAUIR AR b, S5 A RS 245k N (R IR BRI 5E LS OKREET 99 A Lo 4] B AR BEAE LU ) A% 2k
BRI AN /NG 25 5, 52 1 T 8 HH R i 7 IS I R i A B AR RO % o B R R AR A S S8R T 1
JIC 73 Py i 03 T B DA R B BE N i) & B8 5 R TAE R S BRI SE ek 4 55, BT 17 RUIE el S i AR AT B AR 7 B A
A R, AR JE AR T 3ERE S K S e AR i S 30T PR H A9 A R B BERE () 4 TR EA T4k , ARSIV E P S0 Rl I8 R S A T SR ]
AT AR AR i 7 T R4 o RN B o A ok i 3 LR B SE B N0 i R . FE RIS R T /KR e SR BE I LU 451 e I 7 7K S
RGN T % ARAE 1T 60%mAE, FIE 1T 50% K8, =L 1 T W] BRARZE 40%; BL4h ARAE T F5 AR — 2 i SN &, JF RIS
LA FEBERE b A5 AR PR i 7 o

K4 AL R A B AU GUIE & (B K ARSI 7 i - )

HESHKES153.6  THAREM:A  XEHS:1672-2043(2016)04-0729-08  doi:10.11654/jaes.2016.04.017

Nitrogen reduction technique system for sustaining high yield of paddy fields

XUE Li-hong', LI Gang—hua®, HOU Peng—fu', FAN Li-hui'%, YANG Lin-zhang'

(1.Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China; 2.Nanjing Agricultural University, Nanjing 210095, China )

Abstract: A nitrogen reduction technique system was put forward based on the previous research results including the “N isotope trace, dif—
ferent split ratios of basal, tiller and panicle N fertilizer experiments. The N reduction technique system included the determination of theo—
retical N rate, the suitable split ratio of basal, tiller N fertilizer, and the real-time adjustment of panicle topdressing N rate based on the rice
growth status. The theoretical N rate should be calculated based on the target yield and N requirement per unit grain. Then, the split ratios of
N fertilizer at different growth stages should be optimized according to the soil fertility. Nitrogen rate reduction should be emphasized on
basal and tiller N. At the same N rate, the suitable basal and tiller N ratio decrease with increasing soil fertility level, and should be 60%,
50% and 40% for low, medium and high soil fertility, respectively. Under low soil fertility, a certain amount of basal N rate should be applied
and the ratio of basal to tillering should be kept at 3:7 to ensure the high yield and N use efficiency. However, no obvious influences was ob—
served for different split ratios of basal to tiller N under high soil fertility. Finally, in order to ensure a high yield, the panicle topdressing N
should be adjusted based on the crop growth and target yield using the leaf color or canopy reflectance spectra as the non—destructive diag—
nostic tool.

Keywords: chemical N fertilizer reduction; theoretical N rate; N split ratio; real-time diagnosis of growth status; yield; soil fertility
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Figure 1 Fates of basal, tiller, and panicle N in rice based on "N tracer
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Table 1 Yield and its components, N recovery efficiency and N loss ratio of different N split ratio treatments under N reduction

FNE T K i 4

MWl U0 HRHC WO TRTE PR REKRSCECK BRI

2012 4 300(8:2) 347.8a 123.4a 88.8b 30.7b 11.7a 37.1b 51.4a
150(8:2) 314.6a 113.6a 95.7a 31.4b 10.7a 49.0a 38.6b
150(5:5) 311.1a 119.2a 96.2a 32.4a 11.6a 58.8a 25.2¢

2013 4 300(8:2) 370.1a 109.6a 90.4a 30.5b I1.1a 32.3b 47.2a
150(8:2) 324.6ab 110.4a 94.5a 32.0a 10.8a 44.6a 49.0a
150(5:5) 312.4b 119.3a 94.0a 31.4ab 11.0a 48.6a 37.7b
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Figure 2 Effects of different split ratios of basal—tiller N to panicle N on yields and N recovery efficiency under different soil

fertilities based on pot experiments
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Table 2 Application of spetrum—determined N topdressing method(SDNT) in early and late rice in Jiangxi Province

s LA Wi
sk IR MR kg hm™  PEAChe? RIRRYRCR kg kg iR kg hm? FrEhm? RALRER R kg ke
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M 3 SDNT 157.5 7.65 18.0 184 5.82 8.66
SN 183 7.10 13.6 195 537 5.86
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