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Abstract; In order to explore the effects of different irrigation patterns on agronomic traits, photosynthetic
traits, water use efficiency ( WUE ) and radiation use efficiency ( RUE), the experiments included
control irrigation, wet irrigation and flood irrigation, which were carried out in Qing’ an Irrigation
Experimental Center in the semi-humid area of Heilongjiang Province from May to September in 2017 and
2018. During the two growing seasons, the results showed that compared with flood irrigation, the LAI
under control irrigation was increased by 7.94% ~ 23.67% (2017) and 5% ~ 14.47% (2018),
respectively. Compared with flood irrigation, the cumulative of TPAR under control irrigation and wet
irrigation was increased by 74.05 pumol/(m”+s), 23.65 wmol/(m’+s) (2017) and 63.35 pumol/(m*-s),
16.85 pmol/(m*+s) (2018 ), respectively. Meanwhile, compared with flood irrigation, the
accumulation of dry matter under control irrigation was also increased by 12.13% (2017) and 7. 98%
(2018) , respectively. During the rest of the milky stage, the SPAD value of the leaves under control
irrigation was significantly higher than that under wet irrigation and flood irrigation. On the other hand,
F,/F  under the three irrigation methods was increased from tillering stage, and decreased at milky stage

after F /F, reached the maximum value at jointing stage and heading stage. Values of ¢, and ¢, were
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fluctuated slightly at early three stage, and then decreased rapidly at milky stage. ETR showed a trend of
decreasing at the beginning of tillering stage. The yield under control irrigation was slightly higher than
that under flood irrigation. However, the irrigation water consumption under control irrigation was
decreased by 31.45% (2017) and 31.67% (2018), respectively, and compared with the flood
irrigation, the WUE under control irrigation was increased by 46.45% (2017) and 46.20% (2018),
respectively. Additionally, compared with the flood irrigation, the RUE under control irrigation was
increased by 1.042% (2017) and 1.036% (2018), respectively. It showed that the control irrigation
was the best irrigation methods in the semi-humid area of Heilongjiang Province.
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Tab.1 Water management scheme of different irrigation management patterns in rice growth stage
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Fig.1 Plant height and stem diameter under different irrigation patterns in 2017 and 2018
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Tab.2 Above ground dry matter under different irrigation patterns in 2017 and 2018 g/m’
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Tab.3 SPAD value and chlorophyll fluorescence parameters under different irrigation patterns in 2017 and 2018

SPAD F,/F, qp qn ETR
EEY b3
2017 4F 2018 4F 2017 4F 2018 4F 2017 4F 2018 4F 2017 4F 2018 4F 2017 4F 2018 4F
FEHIVERE  46.63° 47.25" 0.74* 0.74* 0.62° 0.65° 2.27° 1.93" 227.91*  206.08"
IYBEN TRIBMEME  44.27° 42.97¢ 0.72" 0.73* 0. 54" 0.55" 1.81° 2.00" 158.17"  178.41°"
SR 45.61° 45. 60" 0.74° 0.73° 0. 54" 0.53" 1.88" 2.09° 166. 64>  181.78"
FEHIMEME 45.31° 44.38° 0.81° 0.78° 0.44° 0.52° 1.88" 2.01° 135.19"  171.58°
WA REBHEM 42.50" 43.76" 0.82° 0.75" 0. 54" 0.54" 1.88" 1.80° 165.02"  158.04"
SR 43.44° 43.02° 0.81* 0.76" 0.64" 0.58* 1.96* 1.90" 204.49  180.45°
PEIERE  47.53° 46. 66° 0.82° 0.81° 0.54° 0.43°¢ 1.91° 1.90" 111.27° 87.97°¢
A RWBEM 46,240 46.26° 0.77" 0.81° 0. 49" 0.51" 1.91° 2.11° 102.32"  118.02"
LEWERE  45.340 45. 68" 0.77" 0.81° 0.58" 0.59° 2.03° 2.03" 128.30*  131. 46"
BHIEm 37.50° 39.23" 0.83* 0.77* 0.45* 0.38" 1.51° 1.41° 99. 43" 73. 40"
AP RImEEM 41,300 41.96° 0.76" 0.74" 0.38" 0.27" 1.39¢ 1.48" 70.16° 57.48°¢
WERE  39.83° 41.30° 0.79" 0.76" 0. 46" 0.41° 1.63" 1.59* 112.31° 98.59°
Fz4 2017 £ 2018 ERFAEBREXTASFBARESEHAARE
Tab.4 WUE and RUE under different irrigation patterns in 2017 and 2018
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4 TH g 1778.98" 9976" 6318.38" 921.75" 1.58" 1.93°
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