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Effects of the amount of basic and tillering nitrogen on population quality and
nitrogen utilization of machine-transplanted rice in rice-duck farming system
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Abstract Wujingl5 japonica rice cultivar was used and four different amount of basal and tillering nitrogen fertilizer
BN were conducted to investigate the effects of nitrogen fertilizer on the population quality and nitrogen utilization of
machine-transplanted rice in rice-duck farming system. The results showed as followed 1 In rice-duck farming system
along with the reduction of the amount of BN  the maximum number of tillers and the speed of tiller appearance and dying
decreased the proportion of effective leaf area high effective leaf area and the ratio of spikelets number to leaf area in-
creased dry matter and nitrogen accumulated from heading to maturity decreased nitrogen uptake decreased at each
stage especially from jointing to heading. 2 When the amount of BN at a suitable level and the ratio of BN to topdress-
ing nitrogen was 4.5:5.5 the ratio of effective tiller was higher under the machine-transplanted rice-duck farming system
which at the same time contained a suitable LAI and reached the highest amount of day matter accumulated from heading
to maturity. Moreover higher BN utilization efficiency before jointing stage nitrogen utilization efficiency nitrogen har-
vest index mitrogen agricultural efficiency and nitrogen partial factor productivity were achieved at that point also. 3
Machine-transplanted rice-duck farming system not only enhanced the nitrogen fertilizer use efficiency before jointing and
of the whole planting season but also improved the population quality and thus strengthen the ability of day matter pro-

ducing and eventually rice yield.
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Fig.1 Effect of base nitrogen amount on the variety of rice

tiller in machine-transplanted rice-duck farming system
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Table 1 N application rate of treatments
ke/hm? kg/hm? /
Total N Basic and tillering N Topdressing N t.]flasilc a If\?/
illering
Tre: ; kg/hm? .
reatments Basic N Tillering N Spikelet-promoting N Spikelet-protecting N Topdressing N
CK 0 0 0 0 0
CKD 0 0 0 0 0
BF 293.6 58.7 88.1 88.1 58.7 5.0/5.0
BFD 293.6 58.7 88.1 88.1 58.7 5.0/5.0
BF - 10D 278.9 52.8 79.3 88.1 58.7 4.5/5.5
BF - 20D 264.2 47.0 70.5 88.1 58.7 4.0/6.0
BF - 30D 249.6 41.1 61.7 88.1 58.7 3.5/6.5
Nitrogen Use Efficiency before Jointing BUE = 4
- / 510 x 10* 480 x 10* 460 x 10* 435 x 10
x 100% /hm?
Nitrogen Transfer Amount NTA = 4 7d
- 20.9 x 10* 17.8 x 10* 16.5 x 10*
13.1x 10" /hm? 7d
Nitrogen Transfer Efficiency NTE = 7.4x10* 5.0x10* 3.2x10* 2.1x 10*  /hn?
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Fig.2 Effect of base nitrogen amount on the ratio of
effective tiller of rice in machine-transplanted rice-duck

farming system
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Table 2 Effect of the amount of basic and tillering N on the population quality of machine-transplanted rice

in rice-duck farming system at heading stage

Dry matter
. . . . kg/hm?
Treatments LAI Spikelet No. Grain/Leaf Batlo of Rat.lo of high
x 10* No. /hm? effective leaf area effective leaf area
% % Heading Maturity Total
CK 3.57¢ 25033 d 0.58 be 97.9 a 66.1b 6186 ¢ 12000 ¢ 5814 d
CKD 3.571 27057 ¢ 0.63 a 98.3 a 68.6 a 6485 ¢ 12705 ¢ 6220 ¢
BF 7.81 a 42951 b 0.46 e 88.5d 58.4 d 13806 a 21707 a 7901 b
BFD 7.44 b 45125 a 0.52d 90.7 d 62.4 ¢ 13658 a 21694 a 8037 ab
BF-10D 7.06 ¢ 45481 a 0.54 d 92.4 cd 64.6 b 13202 a 21486 a 8284 a
BF-20D 6.72 cd 44947 a 0.57 ed 94.4 be 65.5b 12364 b 20543 ab 8179 a
BF-30D 6.45 de 43193 b 0.58 be 95.5b 66.2 b 11831 b 19533 b 7703 b
Note 5% Values followed by different small letters in the same column are significant
at 5% level. The same below.
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Fig.3 Effect of the base N amount on the N absorption on
0.98 2.85 each stage of machine-transplanted rice in
9.10 kg/ hm? 4.21 rice-duck farming system
) Note BATE— Before available tillering
5.00 8.40 kg/hm ending ATE— Available tillering ending stage
JS— Jointing stage HS— Heading stage

MS— Maturity stage
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Table 3 Effect of the amount of basic and tillering N on N transfer amount and
transfer efficiency of rice in machine-transplated rice-duck farming system
N accumu]atlon' in grain N transfer from straw N transfer efficiency Batlo of .basw.and
Treatments at maturity Ko/ hn? % tiller N in grain N
kg/hm? &/ %
CK 92.4 d 69.4 d 89.5 a 75.1 a
CKD 98.3d 71.0d 86.2 a 72.3 a
BF 156.6 be 93.5 be 61.5 ¢ 59.7 ¢
BFD 161.1b 100.4 b 63.7 c 62.3b
BF - 10D 169.7 a 108.2 a 67.2 b 63.8 b
BF - 20D 160.2 b 99.5b 67.1b 62.1b
BF - 30D 149.0 ¢ 92.9¢ 66.2 be 62.4b
4
Table 4 Effect of the amount of basic and tillering N on the N utilization of
machine-transplanted rice in rice-duck farming system
Treatments N application BUE NHI AE NUE PFP
catmens ke/hm % % ke/kg % ke/kg
CK 0 91.9 a
CKD 0 89.7b
BF 293.6 21.7b 71.2d 11.4b 39.1¢ R2.1c
BFD 293.6 24.1 a 72.1d 12.3 ab 41.9 ab 33.0 be
BF - 10D 278.9 25.6 a 76.2 ¢ 13.8 a 43.3 a 35.7a
BF - 20D 264.2 21.2 b 76.7 c 12.9 ab 41.1 be 359 a
BF - 30D 249.6 19.5¢ 75.8 ¢ 11.4b 38.4 ¢ 35.8a
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Table 5 Effect of the amount of basic and tillering N on grain yield and its compounds in
machine-transplanted rice-duck farming system
Yield components
Theoretic Measured
Treatments  Lanicles per hm?>  Grains per panicle  Seed setting rate 1000-grains wt. yiel(12 yieldz
x 10* No./hm’ No. /panicle % g kg/hm kg/hm
CK 208.5 e 103.7 ¢ 96.10 a 29.86 a 6204 e 6087 f
CKD 220.5d 106.2 ¢ 95.90 a 29.66 a 6660 d 6499 e
BF 316.4 a 130.6 b 85.67 d 27.19 b 9625 be 9420 ¢
BFD 315.0 a 132.6 ab 87.67 ¢ 27.12 b 9931 a 9690 b
BF - 10D 316.5 a 134.7 a 90.35 b 27.10 b 10439 a 9945 a
BF - 20D 306.8 b 1353 a 90.16 b 27.13 b 10154 a 9495 be
BF - 30D 283.6 ¢ 136.1 a 90.28 b 27.15b 9461 ¢ 8940 d
3
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