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Ecological Effect of Pre—flowering Light Deficit on the Rhizosphere
Soil Microbes of Rice
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Abstract The aim of this study is to investigate the ecological effect of pre—flowering light deficit on the rhizosphere soil microbes of rice
and provide the guidelines for the benign ecological cycle of soil and for the cultivation practice of super rice in light—poor areas. A super
hybrid rice combination, "Il Youhang 2", was used in the experiment under the field condition. Two shading intensities of 55% and 85%
were set from jointing stage to initial heading stage in the experiment. The natural light condition was taken as the control. The results show
that the amount of bacteria, actinomycetes, ammonifier, nitric acid bacteria, and aerobic azlotobacter has significantly declined with light
deficient treatments at booting, initial heading, grain—filling, and harvest; in the meantime, the amount of fungi and denitrifier as well as
desulphate has enhanced, and it results in the descent of the content of soil microbial metabolic biomass carbon and nitrogen. The factors
inhibit the activities of soil urease and acid phosphatase. Moreover, the amount of bacteria, actinomycetes, ammonifier, nitric acid bacteria
and aerobic azlotobacter is going down with the increasing intensity of light stress, and mutative trend of soil microbial metabolic biomass
carbon and nitrogen, soil urease, and acid phosphatase is the same. However, the behavior of fungi and denitrifier as well as desulphate
reducer are quite opposite to bacteria and actinomycetes. It is implied that pre—{lower light deficit drops drown soil microbial metabolic
biomass, alters soil microbial community, and undermines rhizosphere micro—ecological environment of the growth of rice.
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Table 1 Changes in the soil microbial flora of rice under low light intensity
1% 1% 1% 1% 1%
S1 135.62° — 102.32° — 65.55° — 55.52¢ — 64.83" —
- S2 137.24* 1.19° 86.34" -15.62" 43.24 -34.04 48.11° -13.35" 54.66" -15.69*
/(x10%7) S3 136.16* 0.40° 75.63¢ -26.08° 33.88¢ -48.31° 40.22¢ -27.56* 53.42° -17.60*
S1 46.52° — 31.86° — 36.02¢ — 45.32¢ — 52.18° —
J(x10%) S2 47.23* 1.53° 53.21" 67.01° 66.63" 84.89" 50.21° 10.79 62.24" 19.28"
S3 46.11° -0.88* 60.23* 89.05* 72.43% 101.08° 61.84¢ 36.45" 68.22° 30.74*
S1 80.66* — 65.86° — 54.65¢ — 48.92¢ — 57.24¢ —
J(x10°%) S2 82.28° 2.01* 55.87" -15.17" 38.65" -29.28" 46.34" 527" 51.04° -10.83"
S3 82.51° 2.29¢ 44.32¢ -32.71° 28.48¢ -47.89° 34.28¢ -29.93% 46.43¢ -18.89*
(P<0.05), .
Notes: Those different letters in one row indicate significant difference at 5% probability level, the same below.
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Table 2 Changes in the cultivated microbial physiological flora of rice under low light intensity
1% 1% 1% 1% 1%
Sl 43.23* — 10.45° — 13.65° — 17.21° — 22.78* —
J(x10°) S2 42.75° -1.11° 7.21° -31.00" 5.32" -61.03" 10.75" -37.54" 14.32" -37.14"
S3 44.05° 1.90° 5.68¢ -45.65° 3.24¢ -76.26° 8.56° -50.26* 11.08¢ -51.36*
Sl 19.25° — 12.12* — 15.43* — 19.34* — 25.62* —
J(x10°) S2 18.89° -1.87¢ 7.24° -40.26" 8.22" -46.73" 14.11° -27.04" 18.85" -26.42"
S3 19.52¢ 1.40° 6.28° -48.18° 3.31¢ -78.55¢ 9.65¢ -50.10* 17.78" -30.60"
Sl 52.81* — 16.82* — 23.08* — 29.87* — 34.62¢ —
S2 52.37* —0.84* 12.03" -28.48" 15.41° -33.23" 22.65" -24.17" 26.13" -24.52"
/(x10%™) S3 53.44* 1.20° 8.23¢ -51.07 10.52¢ -54.42° 15.19¢ -49.15* 22.11¢ -36.14*
Sl 12.15° — 5.36° — 9.32¢ — 14.6° — 18.88° —
S2 12.02¢ -1.07¢ 7.28" 35.82° 13.58" 45710 16.72" 14.52" 24.75> 31.09"
/(x10%¢")  S3 12.35* 1.65° 9.29* 73.32¢ 18.63* 99.89° 19.73¢ 35.14* 2927 55.03*
S1 9.35° — 3.87 — 6.61° — 8.23¢ — 13.35" —
S2 9.31* -0.43° 6.28" 62.27" 11.33" 71.41° 8.82" 7.17 19.10? 43.07*
/(x10°%¢™) S3 9.44° 0.96* 7.14 84.50° 13.07* 97.73* 11.21* 36.21° 19.62* 46.97°
Bl 28
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Table 3 Changes in soil microbial metabolic biomass carbon and nitrogen of rice under low light intensity

ﬂf:&
S|

1% 1% 1% 1% 1%
SI 44425 — 384 35° — 283.65° — 265.32° — 282.16°  —
C 2 446.96° 061°  286.62°  -2543"  156.45"  —44.84" 18422 3057 224.46" -20.45"
/(mg-kg™)  S3  450.21° 134 264460 —31.19° 11423 —59.73  163.32°  -38.44° 193.43° —31.45°
S1 6114 - 57.58 — 47 45 — 62.23¢ — 36.76° —
N 62040 147 4234 -2647° 3245 31.61° 3223  -4821" 27.66° -24.76"
[(mg-kg)  S3 6217 1.68 38.53° 3308  28.12° 4074  28.66°  -5395° 2285  -37.84°
2.4 o , (S2.83)
9 9 Sl ;
[20]
4 9’ ’ o
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Table 4 Changes in soil urease and acid phosphatase of rice under low light intensity
1% 1% 1% 1% 1%
Neyy S 0.46° — 0.87° — 0.97° — 0.68° — 0.45° —
P 31_1> 2 047" 217 072"  -17.24 0.69°  —2887° 055  —19.12" 041" ~8.89"
meTg "¢ s3 047°  2.17 0.68°  -21.84°  0.54°  -44.33  047°  -30.88 037  -17.78
S 1.57* — 2.12° — 276" — 2.53 — 1.25° —
e ) 2 159 1.27 1.98" ~6.60° 233 -1558 232 830"  1.16" ~7.00"
mete e S3 1.60° 191 1.83°  —13.68°  2.07°  -2500°  2.17° 1423 1L10°  -12.00°
3 ’ 9’ 9’
[1-22] , ,
9’ ( ) 9 o
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