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Fig.2 Root surface of rice at different fertility periods under different treatments
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Fig.5 Root-shoot ratio of rice at different fertility periods under different treatments
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Fig.8 Root total absorption area and active absorption area of rice root system at different fertility periods under different treatments
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k1 BAREREBEEIZEFTHREFERAFREE
Table 1 N accumulation of rice populations at major
fertility periods under different treatments

et pr, LEEAGRMERQ ) R
L I (g )
TFR 1.3640.01a 1.6740.03a 0.3140.01a
2021 DDSF 1.1140.02¢ 1.3240.03¢c 0.2140.03¢c
DDSA 1.2040.02b 1.4620.02b 0.2640.01b
TFR 1.3040.18a 1.6340.06a 0.3440.03a
2022 DDSF 1.0340.05¢ 1.2440.02¢ 0.2140.03¢c
DDSA 1.1040.01b 1.3740.04b 0.2740.01b
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Table 2 Correlation between total N uptake at maturity and
physiological indexes related to roots for different
rice varieties under different treatments

sb BRI

HiE SYEEM g BRI R
0~10cm -0.717**  -0.817**  -0.808** -0.836**

R 10~15cm  0.959** 0.961** 0.938**  (.931**
15~20cm  0.936** 0.935%* 0.942**  (.938**
0~10cm  -0.387 -0.769**  -0.876** -0.877**

MFEHM  10~15cm  0.936** 0.806** 0.943**  (.889**
15~20cm  0.843** 0.883** 0.864**  0.935**

0~10cm  0.820** 0.740** 0.839%*  (.795**

WHEA 10~15cm  0.892** 0.930%* 0.900**  0.749**
15~20cm  0.875** 0.844** 0.744**  0.700**
0~10cm  -0.171 -0.585* -0.525*  -0.641**

WY mE  10~15cm  0.915%* 0.951** 0.951*%*  0.934**
15~20cm  0.952** 0.956** 0.958**  0.938**

M b 0.724** 0.785** 0.601**  0.747**

AR Z AR T AR 0.714** 0.862** 0.925**  0.880**
R AR ST AR 0.856** 0.867** 0.904**  0.832**
(e P ES 0.616** 0.661** 0.884**  0.815**
=l 0.664** 0.881** 0.902**  0.729**
AEME 0.639** 0.709** 0.848**  0.757**
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80.42 g/%:
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Table 3 Grain yield and yield components of rice under different planting patterns

FEh P R Uk %L GEHI% TRipiElg Pl(g 457
TFR 16.6740.58a 78.8542.35a 91.8810.44a 25.1640.33b 91.094.22a

2021 DDSF 1540b 70.53+1.21b 90.960.26b 26.7240.17a 77.1530.95¢
DDSA 14.6740.580 78.34#1.57a 91.84:0.18a 25.3140.42b 80.0520.21b

TFR 16.6740.58a 78.6142.42a 92.060.69a 24.930.37b 90.8342.04a

2022 DDSF 15.6740.580 70.843.05b 90.53:0.62b 25.7640.3a 77.574.16¢
DDSA 1540b 77.7630.43a 92.240.19a 25.040.03b 80.79:0.28b
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Table 4 Correlation between yield and various indexes of

mature stage under different planting patterns

T BRI AL T AR

izt e
0~10cm -0.856%**
ESIS 10~15cm 0.980**
15~20 cm 0.951%*
0~10cm -0.879%*
MR AR 10~15cm 0.938**
15~20 cm 0.958%**
0~10cm 0.804**
RER 10~15cm 0.813**
15~20 cm 0.669%*
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2013—2015. We simulated the response of grain yield of the spring wheat to changes in next-day average
temperature, average daily radiation, CO, mass fraction, nitrogen fertilization, both individually or in combination.

[Result] @ The simulated growing duration and grain yield agreed well with the ground-true data with R?=0.98
and NRMSE=5% for the former; and R°=0.91, NRMSE=12% and D=0.95 for the latter. @ For the three precipitation
scenarios we simulated, changing meteorological factors and nitrogen fertilization individually or in combination
both had a significant impact on grain yield, especially in dry years. 3 When other conditions were the same, grain
yield reached its peak and showed greater stability during wet years. [ Conclusion] Elevated precipitation not only
boosted grain yield but also played a pivotal role in influencing the effects of other meteorological factors on crop
growth and enhancing the efficiency of nitrogen fertilizer.

Key words: dryland spring wheat; climate change; APSIM
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Effects of Planting Method on Root Growth and Nitrogen Uptake of Rice

HE Chunyu, LIU Yueyue, SHAO Xiwen, GUO Liying, TENG Yu, DU Juan, GENG Yanqiu”
(Jilin Agricultural University, Changchun 130118, China)

Abstract: [Objective] Water and nutrient uptake by plants is modulated by their root architecture. This paper
investigates the impact of planting method on root distribution of rice and the associated nitrogen uptake and grain
yield. [ Method] The variety Jiyujing was used as the model plant. The experiment compared three planting
methods: transplanting under flooding condition (TFR), direct drill under dry condition followed by flooding
cultivation (DDSF), direct drill under dry condition followed by alternate wet and dry cultivation (DDSA). For each
treatment, we measured morphological and physiological traits of the roots, nitrogen absorption from the top 0~20
cm soil layer, as well as the ultimate grain yield. [Result] (O Compared to TFR, both DDSA and DDSF increased
the dried weight of the roots, root diameter and root distribution in the top 0~10 cm soil layer, while reducing roots
in the 10~20 cm soil layer, during the primary growth period. @ After the young spike differentiation stage, DDSF
reduced root activity and other physiological traits, while DDSA enhanced root vitality and other physiological traits.
(3 The significance of the impact of planting method on yield, total nitrogen accumulation, nitrogen absorption after
the post-flowering and during the grain-filling and maturity stages was ranked in the order of TFR > DDSA > DDSF.
Transplanting increased deep rooting and root activity, resulting in high nitrogen accumulation and grain yield.
[ Conclusion] The alternate dry-wet irrigation combined with direct drill also increased deep rooting, enhanced
root vitality, thereby promoting nitrogen absorption and grain yield. It is a potential cultivation practice to enhance
nitrogen utilization and yield of the rice.
Key words: rice; planting patterns; root distribution; nitrogen accumulation; composition of root bleeding sap; yield
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