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Research progress on coordinated improvement of rice yield and quality
by population uniformity
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Abstract: Rice population uniformity is an index used to measure the effect of growth and development differences
between individual rice plants on population growth, reflecting the consistency of tillering, panicle formation and grain
filling. The coordination of rice yield and quality is closely related to rice population growth, and improving planting uni-
formity can effectively improve uniformity of rice population, so as to achieve the equal increase in rice yield and quality.
The synergistic contradiction between yield and quality is closely related to nitrogen utilization. Although increasing nitrogen
application can increase rice yield, it increases grain protein content, which leads to poor rice taste quality. Reducing appli-
cation of nitrogen at panicle initiation stage is an important measure to improve rice quality. Under conditions of nitrogen ap-
plication reduction, the population with high planting uniformity has obvious advantages in individual development, then the

nitrogen uptake and utilization efficiency of the population

is increased, so that the coordinated increase of the

Y75 B #A:2024-04-07
ESTE WA A TSR HRI5 H (2023ZDXT01 ) s {5 panicle and grains in high yield population can be formed

TR (2023YFD2301404 . 2023YFD2301304) ;2022 even with less nitrogen application. Focusing on improving
ARBEHEEE X KIS YA QBT AL T H 5 KR H AR A the population uniformity, cultivation measures such as
Zi H (CARS-01-02); = B3 44 B £ T & £ i %l wi A cultivating robust seedlings with reasonable planting spatial
(202402AE090007-1) distribution,  quantitative  nitrogen  application, and
YEZ B R (1999-) , 533, )7 BE AR WL A0 A, W58 05 1) cultivating high photosynthetic efficiency populations
JKFEHMAAR S . (E-mail) tangchenghancaas@ 163.com should be taken in production to achieve an effective im-
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Table 1 Rice quality under different sowing date conditions

S IS ATTR ) g (= Voig=g 8

Wi 4H10H 81.4 71.7 17.3 6.6 3.3 3.0 2.4 5.9 78.7 16.4 8.5
4H2H 82.1 72.6 32.1 6.4 3.4 1.7 0.3 5.9 84.0 15.9 8.8
4H30H 81.9 7.5 30.4 6.4 3.4 4.3 0.7 6.0 82.7 16.4 8.3
5A10H 82.0 72.8 34.0 6.5 3.6 3.0 0.6 6.0 713 16.0 9.0
5H20H 81.5 722 53.2 6.5 3.4 3.3 0.5 6.0 7.7 16.0 9.3
5A30H 82.2 72.7 47.5 6.6 3.5 3.3 0.6 6.8 70.7 16.1 10.8
6A9H 82.1 72.8 59.4 6.8 3.6 4.0 0.6 7.0 65.3 16.1 10.6
6 19H 81.1 71.5 49.9 6.7 3.5 5.0 0.9 7.0 53.7 16.3 11.3
6 H29H 80.6 71.2 39.6 6.8 3.5 3.7 0.5 7.0 54.7 16.2 10.8
7H9H 78.1 68.8 50.9 6.6 3.5 9.3 1.0 7.0 53.3 16.8 11.1

FK134 4 H10H 78.3 69.1 59.0 4.6 1.9 25.7 9.4 6.2 70.3 14.5 8.1
4H20H 80.1 70.7 59.1 4.5 1.8 20.7 3.4 6.2 72.3 14.3 7.8
4H30H 81.0 71.8 65.3 4.6 1.8 12.7 2.4 6.5 74.3 14.1 7.6
5A10H 80.1 70.8 65.9 4.8 1.8 8.3 1.0 7.0 76.3 14.0 8.7
5A20H 81.3 72.1 67.9 4.8 1.7 13.0 2.6 6.9 75.7 14.2 8.0
5A30H 82.7 73.2 57.3 4.8 1.8 24.3 4.8 6.9 62.7 14.3 9.2
6H9H 83.6 73.8 70.5 4.9 1.8 34.3 6.0 7.0 61.3 15.1 9.1
6H19H 83.5 73.8 69.0 4.9 1.9 53.0 10.6 6.9 57.0 15.1 9.7
6A29H 82.9 73.4 69.2 4.8 1.8 40.3 8.4 7.0 58.0 15.7 9.9
7H9H 83.6 74.0 70.9 4.8 1.8 28.3 5.1 7.0 64.0 16.5 10.3
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Fig.1 Relationship between grain protein content and rice taste
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Table 2 Effects of nitrogen fertilizer application rate on yield components and grain protein content

AR - A N - . s i s Kb B

, Al g RN cpmm mmaem sk TRE RarR kg OREN

oot B Gty B () (HE) (%) (® ) (%) P
(kg/hm?) s (kg/hm?) (%)
i 1 5 0 0 0 23.0 159.0 89.1 19.8 5.5 49.9 7.6
60 0 60 23.3 148.4 92.7 22.1 5.7 54.0 8.8
60 30 90 22.3 157.5 91.7 21.9 6.5 53.9 9.4
60 60 120 25.0 151.2 91.6 21.7 6.6 54.1 9.5
120 0 120 24.7 132.7 92.8 22.0 5.8 53.2 9.0
120 30 150 27.0 140.4 92.3 22.0 6.8 55.7 9.8
120 60 180 26.7 141.5 90.5 21.8 7.0 56.1 10.1
180 0 180 27.0 139.4 87.4 222 6.0 54.6 9.4
180 30 210 27.3 142.3 91.6 22.2 7.0 51.5 9.9
180 60 240 23.0 154.7 93.2 21.9 6.9 52.1 10.6
Ak 538 0 0 0 16.0 283.6 84.0 22.0 6.3 56.4 7.4
60 0 60 15.0 278.0 83.3 22.5 6.5 58.8 8.6
60 30 90 17.3 259.7 86.3 242 7.3 55.4 8.6
60 60 120 18.7 266.9 81.8 26.5 7.7 58.4 8.3
120 0 120 16.3 276.1 85.5 22.9 6.7 63.9 8.5
120 30 150 18.0 267.5 83.1 23.8 7.4 63.3 9.3
120 60 180 18.3 266.0 82.9 27.8 7.7 63.0 9.3
180 0 180 19.3 248.6 85.5 24.4 7.7 62.1 9.0
180 30 210 20.3 256.2 80.5 26.2 8.0 66.2 9.9
180 60 240 18.7 272.5 81.9 26.6 8.3 64.0 8.8
WARTE 25 0 0 0 22.7 87.5 94.6 23.1 4.8 51.3 7.7
60 0 60 25.3 95.0 94.5 25.8 5.5 60.3 8.2
60 30 90 26.3 120.3 95.2 26.5 6.6 60.1 8.6
60 60 120 25.7 112.6 94.9 25.8 6.6 56.3 9.4
120 0 120 31.7 103.7 94.0 26.9 6.7 63.2 8.0
120 30 150 30.7 114.4 95.1 26.0 6.9 55.6 8.9
120 60 180 30.7 114.4 95.0 25.9 7.1 54.5 9.5
180 0 180 33.7 84.5 95.1 26.0 6.6 61.1 8.3
180 30 210 33.7 108.9 94.8 25.8 7.1 64.0 9.0
180 60 240 34.0 111.0 91.8 26.2 7.1 60.6 9.6

ik 2019 AR AR AR ZALAL BRI ; it 15 RIAI AL 538 Bt . A WIR T 2 Sk 5%
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Table 3 Effects of different seed sowing methods for machine transplanting on rice population uniformity and rice quality

o LA i ﬁiﬁsﬂm BOKFE ORDKRRE BRPRER EakR BAEE — JEH B E%:HE% ‘Eu['llﬁ
I BE(%) (%) (%) (%) (%) (%) (mm)  Fi(%) FE(%)

HAR 831 T 51.2¢4.5 80.4x0.6 69.8+1.3 54.4xl1.1 2.0+0.7 0.1x0.2  4.1x0.1 83.3x0.6 15.4+04* 7.5+0.3
4% 7134677 80.620.4 71.3:0.2* 55.3+0.6 1.0£0.3  0.120.1  4.220.1 84.0+2.0 14.8+0.1 8.1£0.2*

& 130 HUE 55.7#3.5 81.3x0.5 71.1x1.2 64.0+0.5 8.7+1.2" 0.7£0.2 4.1x0.1 853x0.6 13.3x0.3* 8.2+0.3
%% 72.5+5.1% 81.4x0.1 715202 64.7+3.2  6.7+0.6  0.5£0.2  4.1x0.2  83.3+1.2* 12.6+0.3 8.6+0.4"

Hodlisk B 2021 AR FEAEMEAR DU S RN 7 20 sl Lo B TE A0 180 kg/hm® , * F/R A KR S HUB AL B2 (M A7 70 .35 22 53 (P<

0.05) .
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