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Abstract: [ Objective ] The objective is to reveal the effects of different aeration methods on photosynthetic characteristics

and dry matter production of rice, and to determine the suitable aeration method for the growth and improvement of grain

yield of rice. The results will contribute to the understanding of the role of root aeration on rice growth, and provide a

reference and a theoretical basis for acrobic cultivation of rice.l Method JThree rice varieties falling into different ecotypes,
Zhongzheyou 1 (lowland rice), IR45765-3B (deep-water rice) and Zhonghan 221 (upland rice), were used to study the

effects of aeration methods on rice photosynthetic characteristics and yield. Under such four oxygen enrichment

treatments as calcium peroxide application (T;), micro-bubble aerated water irrigation (T,), water-controlled irrigation (T3)
and water-logging (control). [Result] T, and T, increased the leaf SPAD value, leaf area index, net photosynthetic rate,

transpiration rate, stomatal conductance and dry matter accumulation of the three rice varieties during the main growth

stages, and significantly improved the effective panicle numbers and seed setting rate. Compared with the control, the

SPAD value, leaf area index, photosynthetic parameters and dry matter weight were decreased in T;, and the seed setting

rate also significantly dedined, but the water use efficiency of leaves was increased. At full ripe stage, compared with the

control the grain yield of Zhongzheyou 1, IR45765-3B and Zhonghan 221 increased by 22.38%, 18.27% and 18.17%,

respectively, in T; and by 13.89%, 10.67% and 8.85%, respectively, in T,. However, it was 5.86%, 8.19% and 6.16%,

respectively, lower than that of control in T, with considerable differences between treatments. [ Conclusion] T, and T,

retarded leaf senescence, and improved leaf area index and photosynthetic capacity, and significantly increased the dry

matter accumulation and yield of rice. The main reason for the decline of photosynthesis and yield of rice under T3 was

the shortage of water supply.
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Fig. 1. Dynamic of rice leaf SPAD values under different aeration treatments.
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Fig. 2. Leaf area index in rice under different aeration treatments.
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Fig. 3. Leaf photosynthetic characteristics in rice under different aeration methods.
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Table 1. Dry matter accumulation of rice plants under different aeration treatment.
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o e T T AR R (LAl

Dry matter accumulation in plant/(thm?) Dry matter accumulation/(t-hm™) (its ratio to total/%)

Variety Treatment A FR eI BRI — 30 SRTI —SRRE SRR — e R

J FH FR From StoJ From J to FH From FH to FR
PRI 1 T 3.75a 9.45a 15.19a 375a 24.69 570a 37.52 574a 37.79
Zhongzheyou 1 T, 3.68 ab 931a 14.29b 3.68 ab 25.75 5.63a 39.39 498b 34.86
Ts 3.47b 8.72b 12.62 ¢ 347b 27.49 525b 41.59 390c 30.92
CK 3.62 ab 8.77b 12.98 ¢ 3.62 ab 27.88 515b 39.66 421c 3246
1R45765-3B T, 373 a 10.04 a 1584 a 3.73a 23.55 63la 39.84 580a 36.62
T, 379 a 9.86a 14.80 b 379a 25.61 6.07b 41.01 494b 33.38
T 3.45b 8.79 ¢ 13.27d 3.45b 26.01 534d 40.26 448 ¢ 33.74
CK 3.63a 9.44b 13.96 ¢ 3.63a 26.00 581c 41.62 452c¢ 3238
HiE 221 T, 3.67a 732a 1337a 3.67a 27.46 3.65a 27.31 6.05a 45.23
Zhonghan 221 T, 3.43 ab 7.06 ab 12.37b 3.43 ab 27.72 3.63a 29.34 531b 4295
T 3.18b 6.13 ¢ 10.83 ¢ 3.18b 29.37 295b 2725 470c 43.38
CK 3.42 ab 6.88 b 11.97b 342ab 28.58 3.46a 2892 5.09b 42.50

[l =l — AT, AR P RERORAE 0.05 KF EZERARE . T,

S, Sowing date; FR, Full ripe stage. Values for the same stage within a column followed by the same letter indicate no significant difference at

0.05 level. The same as below.
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Table 2. Yield and its components of rice under different aeration treatment.

A8 REMM

it b piSH AT AT B AR TR gis S
Variety Treatment  Effective panicle number per/m>  Grain number per panicle  1000-grain weight/g Seed-setting rate/%  Yield/(thm™)

L 1S T, 1750 a 199.7 ab 27.69 a 90.5a 793 a
Zhongzheyou 1 T, 1713 a 197.4b 2773 a 899a 7.38b
T; 1553b 200.7 ab 27.79 a 839¢ 6.10d
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Zhonghan 221 T, 222.6 ab 1659 a 21.65a 9l.1a 6.89b
T; 21330 169.1 a 21.83a 88.0b 5.94d

CK 2158b 167.0 a 2194 a 88.5b 6.33 ¢
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