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Preliminary Study on the Exchange of Gaseous Nitrogenous Compounds in
Phyllosphere of Oryza sativa L. at Flowering and Seed Setting Stages
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Abstract: The exchange of gaseous nitrogenous compounds (NH3, N,O, NO, and NO,) in phyllosphere of rice (Oryza sativa L.)
at the flowering and seed setting stages was measured conducted with growth chamber and greenhouse. The results showed as
follows: (1) There was no significant emission of NH; from rice leaves under the favorable illumination in growth chamber during
the daytime. (2) There was the obvious uptake of NO by rice leaves; the mean exchange rate of NO in rice phyllosphere was —7.42
pg pot”' h™' from 15:00 pm to 18:00 pm and —4.012 pg pot™" h™" from 20:00 to 23:00 at night. Further more, there was the sig-
nificant difference of NO content in air flux deflated from chamber between the treatments with and without rice plant (P<0.05),
showing the obvious net NO absorption of rice leaves from the ambient air. As a result, the mean exchange rate of NO was sig-
nificantly increased accordingly with the increasing of NO content in ambient air. (3) NO, was also obviously uptaked by rice
plant, and the net absorption rates of NO, in rice phyllosphere were only about 5.6 % of net NO uptake in the day and about 3.9%
of net NO uptake at night, respectively. (4) N,O emission from leaves was inhibited evidently by long time of appropriate illumi-
nation (10 h, 165 umol m™ s™') in growth chamber with light density regulated or in greenhouse without regulated light during
daytime, but, there was obvious N,O emission in rice phyllosphere under the weak light from 19:00 to 9:00 of next day without
the control of light in greenhouse, with the mean exchange rate of 5.04 pg pot™' h™'. However, with long time of appropriate light
illumination, the net N,O uptake was not occurred significantly in the course of N,O exchange between rice plant and ambient air.
It can be seen from the experimental results that one NO was the main one uptaked by rice leaves from air, and N,O was the main
one in gaseous nitrogenous compounds, released from leaves at the rice flowering and seed setting stages.
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Fig. 1 NO content of the air flows through the chambers in different treatments (left) and the NO exchange rate in rice phyllosphere (right)
CK ;R ;T
CK: only nutrient solution; R: reserve only rice roots in nutrient solution; T: the whole plant of rice in nutrient solution.
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Fig. 2 NO; content of the air flow through the chamber in different treatments (left) and the NO, exchange rate (right) of rice phyllosphere
(Determining time: 15:00-18:00)
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CK: only nutrient solution; R: reserve only rice roots in nutrient solution; T: the whole plant of rice in nutrient solution.
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Table 1 The diurnal variation of the recovery rate of NH; in different treatments and the NH; exchange rate from rice root system and
phyllosphere
NH; The recovery rate of NH; (ug pot”' h™") NH; NH; exchange rate (ug pot ' h™")
Treatment 6 7187 06720 06-7-21 06-7-24 06-7-187  06-7-20 06-7-21 06-7-24
Average Average
CK 0.51+£0.06  0.64£0.08  1.13+0.15  0.623+0.12  0.73£0.14B
420+0.21 5.7440.32  2.59£0.22 4.666+0.56 4.30+0.65A  3.69+0.44  5.10+0.58 1.47+0.21 4.04+0.44 3.58+0.76 a
0.19+0.04  0.63£0.06  1.08+0.31 2.718+0.48 1.16x0.55B —0.3+0.06 —0.01+0.01 -0.05+£0.02  2.10+0.32  0.43%£0.56 b
CK: ; R: ; T

+

Values followed by a different capital and small letter within a column are significantly different at 0.01 and 0.05 probability levels. CK: only
nutrient solution; R: reserve only rice roots in nutrient solution; T: the whole plant of rice in nutrient solution. " Date of experiment: year-month-day.
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Table 2 The diurnal variation of N,O content in chamber and N,O exchange rate in different treatments (illuminating time: 10 h)

N.O N,O content in chambers (ug m™) N,O N,O exchange rate (ug pot ' h™")
Treatment 5406715 1 2006-7-16 2006-7-17 2006-7-15 T 2006-7-16 2006-7-17
Average Average
CK 737.8+52.1 871.9+75.3 595.2+62.6 734.9£79.8 a
795.2+38.5 581.7t44.6 591.84£37.5 656.3£69.5 a 0.46%0.06 —2.3240.13 —-0.03+0.01 —0.63+£0.06 a
T 813.7£66.0 821.7£80.9 863.7£75.2 832.9+15.5a 0.61£0.05 —0.40£0.06 2.15£0.15 0.79£0.05 a
CK: ; R: ; T:

B

Values followed by a different capital and small letter within a column are significantly different at 0.01 and 0.05 probability levels. CK: only
nutrient solution; R: reserve only rice roots in nutrient solution; T: the whole plant of rice in nutrient solution. T Date of experiment: Year-Month-Day.

) — o — = o «
3000 AL0 oL MEEEEEEEEE
o Czzzzz =z ZzZ Z
5 2500} o 07
T~ I { 2 8r X . EI
= & 2000 I I ET 9 = T X
G p I 1 gL 2 =1
3 5 1500 F 2
= o o I 8
25 1k FE; 7421- ALO 9L
£ S 1000} 3
S o z T O(\lb -6 E
S z 8 0% Tgglt Z5 8t
Z  500f 538 10t §I}
Q% -12f
OMI N on Ilm [ s §ﬁ714_ EI {
— — — L
gs588sg858s & - ¢
—_ = = N O 9 o o -18
Z Z z zZ z z Z zZ Z

B3 ABEMAELLEEFETSE N0 KE(Z)FIKIBHIR N,O ZHRIERE(G)BIFI
Fig.3 [Effect of light and dark on N,O content of the air in chambers in different treatments (left) and
the N,O exchange rate (right) in rice phyllosphere
:2006-7-8, 19:00—2006-7-9, 17:00; : (L) 2006-7-9, 17:00; (LO) 2006-7-9, 9:00;
NI N2 N3 20 40 80mgL™ , M1l M2 M3 25% 50% 75%
Chamber closed time: 2006-7-8 19:00-2006-7-9 17:00; Sampling time: illuminating time (L), 2006-7-9, 17:00; Poor light and dark time (L0), 2006-7-9,
9:00. N concentration of N1, N2, and N3 was 20, 40, and 80 mg L’l, respectively, and the percentage of NO;™ in M1, M2, and M3 was 25%, 50%, and
75% of total N in solution contained NO;~ and NH,", respectively.
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