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Effects of different submersed stress on rice morphological characteristics

Lu Kuidong® Ning Jinhua® Xie Na? Huang Wanhua! Song Zhonghua 2

(1.Institute of Meteorological Sciences of Hunan Province, Changsha 410118, China; 2.Agro-meteorological Station of
Hunan Province, Changsha 410125, China)

Abstract: To know of the sensitivity of morphological characteristics of rice on water-logging stress, the submersed
experiments with different depth and duration using rice variety of Xiangzaoxian 45 were designed during the key growth
stages of tillering, jointing, heading and milky stage. The morphological characteristics impacted by water-logging stress,
such as stems, leaves et al., were analyzed with mathematical statistics methods. The results showed that the number of
green leave at the milky stage was reduced the most with two-thirds flood submergence in 0 day, on the contrast, it did
not obviously decrease with full flood at tillering stage; while, it was reduced more obviously with treatment of
two-thirds flood than that of with full flood at all growth stages; The number of green leave became great difference after
two days submergence at all stages. It appeared to be a trait of tillering at higher nodal position at all stages except for at
milky stage under submergence, and this trait exhibited even more obviously at jointing stage, followed by at heading
stage. The tillering rate with full flood treatment was higher than that of with two-thirds flood. Root lodging was mainly
occurred at milky stage, while, root lodging, stalk lodging and rhizomes lodging coexisted at the other three stages after
three days’ water-logging. Aerial roots appeared only at heading stage, leaf-roll, while, occurred at tillering and jointing
stages. The longer the time of flooding duration, the longer of leaf sheath would grow at tillering and jointing stages.

Keywords: rice; submersed stress; number of green leaves; higher nodal position tillering; stem increase; the lodging of
root and stem; the length of leaf sheath
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Table 1 Number of green leaves of rice with submersed treatments at different growth stages
1%
/d
0d 0d 2d 0d 2d

2/3 3 19.3 19.4 18.2 0.5 -6.2
5 19.8 18.6 16.4 -6.1 -11.8
7 21.2 16.8 6.7 -20.8 -60.1
9 21.2 6.7 3.1 -68.4 -53.7
3/3 3 22.1 234 28.8 5.9 231
5 26.4 30.2 29.7 14.4 -1.7
7 19.6 20.0 10.6 2.0 -47.0
9 24.6 19.7 4.8 -19.9 —-75.6
2/3 3 46.5 40.5 43.0 -12.9 6.2
5 56.9 40.6 41.7 -28.6 2.7
7 42.0 24.6 23.8 -41.4 -3.3
9 44.0 18.7 13.9 -57.5 -25.7
3/3 3 56.0 55.4 56.0 -1.1 11
5 47.9 45.2 43.8 -5.6 -3.1
7 57.7 54.7 42.8 -5.2 -21.8
9 41.3 37.3 205 -9.7 —45.0
2/3 3 82.6 86.8 95.4 51 9.9
5 98.1 83.8 90.6 -14.6 8.1
7 83.1 58.7 63.2 -29.4 7.7
9 79.6 50.8 53.4 -36.2 51
3/3 3 76.8 78.5 90.7 2.2 155
5 75.0 744 81.7 -0.8 9.8
7 63.2 60.9 65.7 -3.6 7.9
9 78.0 69.3 61.4 -11.2 -11.4
2/3 3 57.0 32.0 29.8 -43.9 -6.9
5 45.7 17.8 16.4 -61.1 -7.9
7 49.4 16.3 14.7 -67.0 -9.8
9 58.6 16.7 12.7 -715 -24.0
3/3 3 54.9 43.4 38.6 -20.9 -11.1
5 58.5 425 32.3 -27.4 -24.0
7 53.0 30.7 21.0 -42.1 -31.6
9 55.9 20.3 25 -63.7 -87.7
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Table 2 Stem numbers of rice with submersed treatments at different growth stages
/
/d 1% 1%
0d 0d
2/3 3 10 21 16 5 0 0.0 110.0
5 10 28 23 5 5 17.9 180.0
7 10 7 21 18 6 6 28.6 200.0
9 11 5 18 11 10 8 444 260.0
3/3 3 12 13 25 23 2 0 0.0 92.3
5 11 12 27 28 2 5 18.5 125.0
7 8 9 23 23 3 3 13.0 155.6
9 11 8 24 24 5 10 41.7 200.0
2/3 3 13 13 22 22 7 8 61.5 69.2
5 16 16 28 24 5 10 62.5 75.0
7 11 11 20 17 9 72.7 81.8
9 12 12 22 13 12 75.0 83.3
3/3 3 15 16 25 26 4 33.3 56.3
5 13 14 23 19 13 10 76.9 64.3
7 16 17 31 33 14 13 81.3 824
9 12 12 27 27 11 11 91.7 125.0
2/3 3 21 24 26 21 5 19.2 8.3
5 20 25 30 25 8 26.7 20.0
7 23 27 26 20 9 34.6 -3.7
9 19 24 22 12 12 11 50 -8.3
3/3 3 19 20 22 20 3 10 45.5 10.0
5 17 21 24 27 11 11 45.8 14.3
7 15 18 21 29 14 66.7 16.7
9 18 18 23 34 18 78.3 27.8
2/3 3 15 15 15 12 3 0 0.0 0.0
5 18 19 19 18 1 0 0.0 0.0
7 15 15 15 13 2 0 0.0 0.0
9 18 18 18 19 3 0 0.0 0.0
3/3 3 17 17 17 16 1 0 0.0 0.0
5 19 19 19 18 1 0 0.0 0.0
7 18 18 18 13 5 0 0.0 0.0
9 19 19 19 15 3 0 0.0 -0.0
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Table 3 Length of roll leaf, leaf sheath and the status of lodging and aerial roots of rice with submersed treatments at different growth stages

/d /cm /cm
2/3 3 17 4.3
5 15 7.8
7 10 10.1
9 4 15.6
313 3 238 15.3
5 25.8 15.9
7 20.6 19.8
9 179 23.1
213 3 23.0 14.4
5 22.0 19.3
7 15.0 21.2
9 + 7.0 22.6
3/3 3 21.0 135
5 24.0 18.1
7 28.0 233
9 + 34.0 23.8
213 3 - -
5 - -
7 - -
9 - -
313 3 - -
5 - -
7 - -
9 - -
213 3 - -
5 - -
7 - -
9 - -
3/3 3 - _
5
7
9
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