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Abgract Aims The main amd this gudy was to invedigate the reponse of various physology indexes,
e.g. , chlorophyll index value (stand for the relative content of chlorophyll , SPAD value) , net photosynthetic
rate ( Pp) , somatal conductance ( Gg) , and root shoot ratio (R/ S) in two genotypesof maize ( Zea mays) to
NHs concentration enrichment.

Methods We grew maize on Hoagand solution in PVC pots in open top chambers (OTCs) . The experiment
was a lit-lit plot design , which main treatments were two NH; concentrations (10 and 1000 nl-L ") . The
sub-plot treatments of the experiment were two levelsof nitrogen (high and low) , and sub-sub-plot trestments
were two N eficiency gerotypes (high N dficiency ' NE5' , and low N dficiency ' 919" ). Air flow in
OTCs was controlled by small fans and atnogpheric NH; concentration was measured accurately by two methods
(NHz determination tubes and GIL-C atnosphere detecting gpparatus) .

Important findings Under elevated atnmospheric NHs , there were dgnificant differences (p < 0. 05) for
physology indexes between the two varieties,, NE5' and 919 . Under high N medium, conpared with 10
nl-L "' atmpgpheric NH; concentration , the SPAD value, P,and Gsof* NE5' treated with 1 000 nl-L ™ * de-
creaed 7.0%, 14.0 % and 6.5 %, reectively , and the corregponding targetsof D19’ decreased 9.0 %,
11.0% and 6.9 %, regoectively. Under low N medium, various physology indexesdf the two varieties sgnifi-
cantly increased , i. e. , the SPAD value, Ppand Gsof' NE5 increased 5.7 %, 7.1 % and 17 %, repec

: 2006-10-30 : 2007-02-03
: (30571116  30670326)
* Author for corregpondence  Email : pl @ms. isac. ac.cn



1 ; NH; 205
tively , and the rdative vdue o 919 increased 7.0 %, 11.0 % and 22.0 %, regectivdy. The resultsa o
dermondrated that under high N medium, the inhibition &fect of increased atnogpheric NHson' D19’ dhoot
biomass was obvioudy lower than that of° NE5S' , while under low N medium, NH; concentration enrichment
had nore posdtive irfluenceon’ NE5' (p <0. 05) than' 919’ . Moreover , the ratio of roots to shoots of

‘ NE5' and’ D19 in the two atnogpheric NH; concentrations was related to maize growth periods, i. e.
there were different changes for their root and shoot biomass in three sanpling time, but ill obeying certain
laws. All these results indicated that the absorbed atmogpheric NH; by plants can inprove crop nitrogen nutri-
tion groning in low N medium, and there may be nore dgnificantly postive dfect on low nitrogen dficiency
gerotypes.
Key words Zea mays, NH; concentration enrichment , N dficiency , genotypes, physiology indexes
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Table 1 Hfectsd increased atnopheric NHzon SPAD vaue, P,and Gsfor different growth sagesof NE5 and D19 with various N supplies
NH; SPAD _ SPAD veue Pofinol 00, m-2s7Y) Gs(mmol-m~2.s7Y)
Gerotype NH; concentration 6 0 6 D 6 D 6 0 6 D 6 D 6 B 6 D 6 D
(nl-L- 1) Jure 10 Jure20 Jure30 Average June10 Jure20 June30 Average June10 June20 June 30 Average
High N medium
NE 10 43.6 45.4 47.1 45.4*° 23.6 258 26.5 253° 0.20 0.24 0.26 0.23°
D19 10 38.2 40.0 42.3 40.2° 26.3 29.1 29.8 28.4* 0.28 0.32 0.33 0.317
NE 1 000 40.1 42.1 4.5 42,22 199 21.8 23.6 21.8° 0.11 0.14 0.18 0.14°
D19 1 000 34.7 36.6 38.4 3p.6° 22.3 256 28.0 253* 0.27 0.31 0.29 0.29%
Low N medium
NE 10 37.6 39.6 41.6 39.6% 21.0 23.3 26.4 23.6* 0.17 0.19 0.2 0.19?
D19 10 33.9 359 379 359 175 19.3 21.5 19.4° 0.11 0.13 0.18 0.14%
NBE 1 000 40.0 42.0 44.0 42.0*° 2.1 25.3 28.8 25.4* 0.19 0.24 0.26 0.232
D19 1 000 3.3 38.3 40.3 38.3° 189 21.8 24.3 21.7° 0.15 0.18 0.21 0.18"
5% Under the same N supplies, mean vaues within a column with the same letter ()

are ot dgnificantly dfferent & p = 0. 05 probability level in same supplying N medium
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Table 2 Hfectsof increased anospheric NHz on biomess of NE5 and SD19 under various N supplies (g- pot ™ %)
Determination time
NHs 6 10 Junel0 6 20 June20 6 30 June30
Gerotype NH; concertration (nl-L ~ %)
Roots Soots  Tota Roots Soots  Tota Roots Soots Tota
High N medium
NE 10 0.158  0.44* 0.59° 5.75% 0.49% 15.24% 50.90° 246.36% 297.26°
D19 10 0.24° 0.65° 0.89° 5.97° 12.4° 18.37° 34.82° 194.55° 229.37°
NES 1000 0.14* 0.36® 0.50° 5.44% 8.83% 14.27* 44.26* 207.33% 251.59°
D19 1000 0.22° 0.61° 0.83° 5.61° 11.7° 17.31° 24.12° 164.53° 188.65°
Low N medium
NES 10 0.19° 0.46®° 0.65° 6.33% 10.04%® 16.37* 36.8% 147.74* 184.54°
D19 10 0.17° 0.3 0.51° 5.8 9.62* 1551* 37.3* 125.50° 162.80°
NES 1000 0.21* 0.50° 0.71® 6.67° 11.60° 18.27% 39.5% 156.16% 195.66°
D19 1000 0.19°  0.43° 0.62° 6.22° 9.80° 16.02° 44.8° 134.83° 179.63°
1 Notes see Table 1
3 NHs ‘ 5 '(NE5) * ' (SD19)
Table 3 Hfectsd increased anmogheric NH;zon ratio of roots and shoots of NES and SD19 under various N supplies
NH Ratio of roots and shoots
3 . High N medium Low N medium
NH; concentration
Gerotype (LY 6 10 6 20 6 30 6 10 6 20 6 30
June 10  Jure 20 June 30 Average Jure 10 June 20 June 30 Average
NES 10 0.37 0.61 0.20 0.39% 0.42 0.63 0.24 0.43%
D19 10 0.36 0.44 0.18 0.33" 0.49 0.61 0.30 0.472
NES 1000 0.40 0.62 0.21 0.41% 0.42 0.58 0.23 0.422
D19 1000 0.36 0.44 0.15 0.32° 0.44 0.63 0.33 0.47%

1 Notes see Table 1
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Table 4 Different sgnificance tes for interaction between NHz concentration , supplying N and gerotype on SPAD vdue, P,, Gsand R/ C
p__pvdue
NHs; x N NH; x G N x G NH3; xN x G
SPAD  SPAD vdue <0.001 0.882 0.586
P, mol 00 m 257 Y 0.097 0.029 0.009
Gs(mmol-m™ 2579 0.097 0.029 0.009
Ratio of roots to shoots (R/ C) <0.001 <0.001L 0.184
G: Gerotype  NHg: NH3 NH; concentration Sgnificance: p<0.05 Sgnificance markedy: p<0.01 No
dgnificance: p>0.05
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