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Response of Rice Dry Matter Accumulation to Water Consumption
Process in Cold Black Soil Region

LIU Hui'®> WEI Yongxia®® RU Chen’
(1. School of Science, Northeast Agricultural University, Harbin 150030, China
2. Key Laboratory of High Efficiency Use of Agricultural Water Resources, Ministry of Agriculture, Harbin 150030, China
3. School of Water Conservancy and Civil Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract; In order to explore the response of rice dry matter accumulation to the water consumption
process in the cold black soil region, the rice water consumption test was performed by evapotranspiration
in the rice irrigation test station in Heilongjiang Province in 2017. The U, (7°) uniform test was
conducted to analyze the influence of water consumption in each growth stage on rice dry matter quality
and dry matter accumulation process deeply. The results showed that the order (from large to small) of
the determinant coefficient of water consumption in each stage on rice dry matter quality was bloom,
coupling effect of jointing and booting with bloom, jointing and booting, coupling effect of bloom with
milk-ripe, coupling effect of filled tillering with bloom, coupling effect of filled tillering with jointing and
booting, and filled tillering. During the rice vegetative growth stages, through the time the dry matter
accumulation entered into the rapid growth stage and the maximum of growth rate, the water consumption
affected the dry matter accumulation quality indirectly. Each additional millimeter of water consumption
in filled tillering would shorten the time the dry matter accumulation entered into the rapid growth stage by

0. 459 d; while each additional millimeter of water consumption in jointing and booting would speed up
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the dry matter accumulation in 0. 011 3 g/d. During the reproductive growth stages, the direct effect of

water consumption on the dry matter quality was greater than that of indirect effect. The effects of water

consumption in each stage on rice yield and dry matter quality were the same, and the order from large to

small was bloom, jointing and booting, filled tillering, milk-ripe, early tillering, and late tillering, while

the water consumptions in jointing and booting stage and in bloom stage were negatively correlated with

the economic coefficient. The result could provide theoretical basis for making the irrigation system in

cold black soil region.

Key words: rice; cold black soil region; water consumption; dry matter accumulation; path analysis;

Logistic growth equation
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Tab.1 Water control standards in each stage for each treatment

Aib B 3 BETIT N r BE v 4 oy BEJ5 W KT 7 B TRETT A2 1) FLA
Kb 1 60% ~100% 70% ~100% 80% ~100% 90% ~100% 0 ~30 mm 20 ~30 mm
Qb 3 2 70% ~100% 90% ~100% 20 ~30 mm 60% ~100% 80% ~100% 0 ~30 mm
AIbHE 3 80% ~100% 20 ~30 mm 70% ~100% 0 ~30 mm 60% ~100% 90% ~100%
Ab P 4 90% ~100% 60% ~100% 0 ~30 mm 70% ~100% 20 ~30 mm 80% ~100%
b5 0 ~30 mm 80% ~100% 60% ~100% 20 ~30 mm 90% ~100% 70% ~100%
I FE 6 20 ~30 mm 0 ~30 mm 90% ~100% 80% ~100% 70% ~100% 60% ~100%

CK 0 ~30 mm 0 ~30 mm 0 ~30 mm 0 ~30 mm 0 ~30 mm 0 ~30 mm
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Fig. 1 Path diagram and path coefficient of water

consumption on rice dry matter quality
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Tab.2 Direct and indirect effect of evapotranspiration in each stage on rice dry matter quality

- A [ 22 7 xF R
it ET, Wit BT, Wit ET, it ETs iyt ET, Bt Tk
ET, 0. 096 6 0.139 1 ~0.0060 -0.0830 0.067 1 0.008 9 0.1262 0.0215
ET, 0.2656 0. 008 9 0.1493 0.156 5 0.0377 0.3525 0.1642
ET, 0.0122 0.093 1 -0.0860 0.0193 0. 026 4 0.000 5
ET, 0.348 4 0.266 3 0. 056 6 0.3229 0.2339
ET; 0.469 6 0.091 3 0.091 3 0.263 4
ET, 0.187 4 0.0351
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Fig.2 Determination coefficient of evapotranspiration

in each stage on rice dry matter quality
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Tab.3 Parameter estimation and effectiveness

of Logistic model for each treatment

SRttt BRI A
JisE]
K a b Al EF R
AbPE 1 48.49  110.90 0.0669 0.9976 0.9907 0.9953

AbEE2  49.03 54.19 0.0585 0.9959 0.9840 0.9922
AhHE3 46.46  38.38 0.0565 0.9926 0.9720 0.9864
AhEi 4 53.59  78.61 0.0627 0.9968 0.9873 0.9937
AbEES5S  52.51  47.37 0.0584 0.9971 0.9887 0.9944
AbEE 6 51.13  39.50 0.0559 0.9955 0.9826 0.9913

CK 58.52  42.97 0.0588 0.9964 0.9860 0.9933
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Tab.4 Characteristic parameters of dry matter

accumulation for each treatment

Qb B Ty/d vV, /(g-d™') Ty/d T,/d T/d
b1 70.38 0.8110 50.70  90.07  114.40
2 68.25 0.717 1 45.74  90.76  118.58
M3 64.56 0. 656 2 41.25  87.87  116.67
WbFE 4 69.61 0.8400 48.61  90.61  116.57
JhS  66.06 0.766 6 43.51  88.61  116.48
e  65.77 0.7145 42,21 89.32  118.44
CK 63.95 0. 8602 41.56  86.35 114.03

4 g AN TR AR B4 AR SR T BRI S O
IR PR BRI B, SO R 2 X (B SR L FE K
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Fig. 4  Sensitivity coefficients of characteristic parameters
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Fig.5 Rice yield of each treatment
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