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Impact of Shading During Rooting
Transplanted Rice
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Stage on Early Growth and High Temperature of
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ABSTRACT Crop damage is becoming increasingly prevalent because of the impact of climate change-induced abnormal

weather conditions. This is particularly evident in the

delayed rooting of transplanted rice, caused by insufficient solar radiation.

This delay in rooting negatively affects crop growth, resulting in reduced yield and delayed development. To investigate the effects
of shading and elevated temperatures during rooting stage on the early growth of transplanted rice seedlings, seedlings that had
been cultivated for 15 days were transplanted into a greenhouse and subjected to varying levels of shading, including 0%(control),
34%, 44%, and 70%. The height of transplanted seedlings increased under 34% shading but decreased under 44% or more shading
compared to that of the no shading treatment. As the degree of shading increased, the stem diameter and root length of the seedlings

decreased significantly inhibiting growth, dry matter

weight, and seedling quality. Additionally, shading increases the nitrogen

content of plants because of the absence of soluble carbohydrates, thereby weakening them. The adverse effects of shading on
plant growth was further exacerbated by high temperatures. These findings suggest that inadequate, sunlight and elevated
temperatures during rooting stage, subsequent to transplanting, may result in delay plant development and decreased resistance of
the seedlings to pests and environmental challenges. Therefore, it is essential to develop innovative cultivation management
techniques during the rooting stage to improve growth outcomes.
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Table 1. Growth characteristics of shade-treated rice plants at 18 days post transplanting.

Shading Plant Root Stem Leaf Shoot dry Root dry Seedling
percentage height length diameter number weight weight quality
(%) (cm) (cm) (mm) (No.) (g/20plant) (g/20plant) (mg/cm)
control 38.0b 9.9a 5.4a 6.3a 3.1a 0.7a 0.08a
34% 42.8a 8.2b 4.6b 6.3a 2.0b 0.4b 0.05b
44% 40.0b 7.3¢ 3.8¢c 6.0b 1.6bc 0.3¢c 0.03c
70% 38.8b 6.5¢ 3.4d 5.9b 1.3¢c 0.2d 0.03¢c
% Different letters indicate significant differences accoding to Duncan’s multiple range test (P < 0.05).
(A) (B)
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Fig. 1. Correlation of shoot dry weight with plant height and stem diameter.
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Fig. 2. Time course representing plant height (A), stem diameter (B) and shoot dry weight (C) over an 18-day period following

transplanting under different shading conditions.
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