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Abstract: Leucobryum juniperoideum is a common bryophyte in the southeast china,which is considered to be
an ideal ornamental plant used in garden. Nitrogen (N) is a kind of necessary element to plant growth, but ex-
cess N can be capable of causing serious injury to the most plants. According to recent studies, the diversity of
bryophytes was severely decreased by the more and more increasing N deposition. In order to reveal the
growth and physiological responses of L. juniperoideum to the intensification of N deposition, three forms of

nitrogen, i.e. lime nitrate (Ca(NQ;),) representing the nitrate N, ammonium bicarbonate (NH, HCO,) re-
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presenting the ammonium N and ammonium nitrate (NH,NO; ) representing the mixed N, were used in the
treatments of simulating N deposition. The gametophyte material used in this experiment was propagated by
shattered fragments and cultured in the greenhouse six months ahead of the first fertilization. The gradient of
N concentration was 0, 2, 4, 8, 16 gN * m™ prepared using a solution of lime nitrate, ammonium nitrate and
ammonium nitrate respectively. The results showed that the tissue N contents of L. juniperoideum were
raised as the increasing of the three kinds of nitrogen concentration and the increasing tissue N contents of
Ca(NO,),, NH,HCO, and NH, NO, were 69.1%, 25.7% and 43.1% respectively. The dead plant rate of
L. juniperoideum gametophyte also increased as the three kinds of nitrogen fertilization concentration rising,
but there are remarkable differences among the three kinds of nitrogen treatments, and the dead plant rate of
Ca(NO,),, NH,HCO, and NH,NO, were 16.5%, 12.5% and 13.9% respectively. As well as the net weight
of the L. juniperoideum , the plant height came out different as the three kinds of nitrogen concentration ris-
ing. The net weight and the plant height all added by the treatments of low concentration NH, HCO, (4 gN
m *),but not by nitrate N and mixed N treatments, and three kinds of nitrogen treatments all cause the re-
duction of the net weight and the plant height as the N concentration rising. The changes of the Chlorophyll
(a, b) contents by three N treatments all occurred from increase to decrease, but the Chlorophyll (a,b) con-
tents of NH, HCO;treatments were higher than other N forms at the same concentration, and the NH, HCO,
concentration of decreasing Chlorophyll (a, b) content was higher than Ca (NO,),and NH,NO,. There exis-
ted an obviously similar variation tendency of the superoxide dismutase (SOD) among the three kinds of nitro-
gen treatments ,which increased as the N concentration rising, while the soluble protein content and the pra-
line content increased at lower N concentration and reduced at higher N concentration. These physiological in-
dexes were not synchronous among the three N treatments. It was demonstrated in the experiments that
L. juniperoideum was more sensitive to nitrate N than ammonium N, and small ammonium N additions (4
gN * m?) tended to increased its growth,while nitrate N additions decreased its growth. Therefore, ammoni-
um N could be used as the N source of L. juniperoideum and the low concentration of nitrogen additions was
critical to the fertilization of L. juniperoideum.

Key words: bryophytes; Leucobryum juniperoideum ; nitrogen deposition; physiological indexes

521

EHEEFL Y (Bryophytes) = A0 #) A 1Y B BB,
7+ 5 B (Rovere et al., 2011) ., 4= BR B 1 3
(Douma et al.,2007) I ) Z ¥ PE L 37 (Slavik e
al.,2004; Salmane et al.,2008) %5} M EH A B E K
ERl. AN EEIAEKEFTHLH IR, AL
Al A 7 AR 4 AR R AR (R AU i
AR W) 1 O™ H A E . AR TR Y.
i AE W EL A U B R R 25 R R B 85 A Ak 1 0k
EIEM YA 10 £5 (Cameron et al.,1977; % &

N, 2001) PR, BRI rh 0V BE Y 8 Ak TT RE 23 X0
HEAE W)Y AR K ™ W (Ayres er al.,
2006) . JTAEAR B T AL AR R R, R
FUHETC R A 22 5 o, X o B AR W 3 R T ™ R
(Gundale et al.,2011;Jones et al.,2002) ,H Z= 5|
T RKEB YA K4 (Stevens et al.,2010;Schri-
jver et al.,2011;Vellak et al.,2007), EPNAINE 2
FEIR T # B A Y X AT R R AL Y e B BF 5Y (Pearce

et al.»2003; X & 4% %5, 2009, 2011) , #f 55 % W A []
Pl X &0 38 69 B 77 AR [F] (Koranda et al.,
2007;Salemaa et al.,2008) , i H[7]—F & & A5 1)
X A () 280U 1 36 1 e N7 A, 1T R AF AE 25 5% (Paulissen
et al.,2004; Pearce et al.,2003) , {H [f] — Fl & & #
Py 0SS [5] 2008 1 360 W) 7 ) L4 F 5 LI 1 R LA ik
W, P TR EEAE Y 0 A [a] AR 3 0% v AF
G2 AT DL 7% R0 X 5 BEAE W) B0 TR A DTRE
3 I E T RN O AR R 2 AR TR DR A
FI T L2 18 3

S R EE (Leucobryum juniperoideum ) J=—
L0 T R AN IR | 2 | B SRR P o NG AN DR
BE L 7E IR E AR AR R4 b X3 AT 43 A . b 20 % L
AERRER A, A L2 0 T E B 2k A B 2 Y A
o R AR A B B i TR R M. BEE AL
Wi e B IR o A i 1 2 #EE Y O3 A T RE 52 B
B (Wang et al.,2014), {HJE, i £ WA LT



522 I -

35 4

A I 2 8 Xk SR DL R I L A T S AR . AT ST BT
A A [ IR I 30 B N AR AL 4 7 A 1 K B X
FUPr 30 AT 25 R A B R A A I R G R 3
TR I 1 4 B BRI EOR S

1 #E5 7 *

1.1 BB 4b I8

BT A i 1 & Sl AR RRIR T 2011 4F 12 R
H WL G2 TR H 1 A SR PR3 DX, Sk I 25 245
AR SR M N R AT 35 3% BB A Bl A A AR R
TSV IR A B . 2 6 N N TR 5
S 28 AR AR Ok AT AR T 5 A ARk B AR AR T
A5, AP B A 2012 4 6 A &
2013 4 6 J . 7 b bl AR T 4 0 M o i AT
A AL B B AR 45 TR w7 Ml DX N DTRE Y K P
B 5 R AF, 2009; J8 BE B4, 20095 R oA 4E
2010) , 3 H 2.4.8.16 gN « m > 4 DIk, DL
EETIKMI I, 0L Ca(NO», R L&A,
L NH, HCO, fRRE#E A A, L NH,NO, R P AP
BIRA AR B ] LA W AT B, 7 3 A4~ g
W1 UK, LM 4 O, BURERT 2 AN JT 45 1k W, B4
AEERIE 20 A (20 FE) . WK TR KA R B
75 %6 I R, 7 50 Ak B 1 B 25 b B 7 1k R K 4%
fik T A AL B 2~ 3 JEIWEIE 1 Wk 5B FOKAE A M
A
1.2 $EFRIME
1.2.1 BA¥FE BB S MEEAR G T
L7 ETIE S W I 77 N T < = v = R == 7S
R FEATE 5 A A E B R BE L DL S A T
BHERER — AR W bR w8 F 000 5 ik o B 4
YI3 8 2 em X 2 em B & BN E 6, DL 3 s
B O AR — DA R, R A
TESCI AT 58 2 em X 2 om (R EEERE 5 T 0B

AALIFRCABEFE T 105 C AT 20 min, SR )5 fEHLAE
60 CTF TR REHEE, DL 3 A EERpy G EF
EAE R IXFEAR M E ., AR IER NG b &
YT 3 2 em X 2 cm {1 8 4 G5 T A7 16 AF bk FILIR
FERA AR B DL 3 B SR IRFEAR bR T 40 LU A1 21
YE R IZAE A A BRI SE 5
1.2.2 A 347 MRS R 0L ETHA T
FE S HEVRE D BRI E Bk e, vl A
(soluble protein) 7 & H % & W 52 #5 G-250 (Coo-
massie brilliant blue G-250) ¥ ( X F& Bradford)
E A Y AL B (superoxide dismutase, SOD)
T MR FH &CHE U e (NBD) 350 22 , i 2088 7% 5 (pro-
line, Pro) R F A B /K A% 2 15 I 7 ( E 5228, 2006)
1.3 #ioE4hE

A [) LR Ak FRX Ao i 1 A B IR S R AE AR AR Y
$ ) 22 57 % B R 2R 7 22 43 # Cone way-ANOVA,
LSD) . >R H SPSS 13.0 #{ #E 17 Kdie 4k B 4 151 %
JH Origin Pro 8.0 {4,

2 HRH4M

21 AEABEMEMNMSEHEZHALTSEN TN

SRR B TR AR R B SUE SR
MRFSETHR (& D). AR E KT, 88 /4
HHAR G EIMTHSALH RESA LR
WA FWHZH, YEAEHEEMT 8 gN » m”
B, =R AR R A R T RN EFARE YA
AbFRUR BE IR F 8 gN « m I, il A A AL B 2H A
THROEES TaS AL, 7554 HEKE N 16
gN o m 2 b, =i TR A A 2 20 R R Ok B
Ko A TSI AR ke R Ak R A S R Ak B A 2R
SRR IR N 691 % IR A AN 431 % A
RN 25.7 %0 o X U I A I ) 2 6 % e A R A AR K
REGTHAEA.

SN

i

A

®1 ARAREHEMEHAREEKRALARSENRIT

Table 1 Effects of nitrogen stresses on the tissue nitrogen content of Leucobryum juniperoideum
A 21 % i Tissue nitrogen content (mg * g*)
Nitrogen treatment L, L L, L. L,
&R NO, - 9.2+0.71a 10.65+0.64a 13.7540.87a 14.30+1.02a 15.56+0.82a
AR NH, 10.33+0.67a 10.53+0.88a 10.85+0.68a 11.70+0.94b 12.98+0.84b
RA% NO, and NH, " 10.0341.03a 10.6340.82a 11.80+0.61a 13.05+1.00ab 14.35+1.09ab
e LoLy Ly oL (L 2608 AL B R BE 43 550 R 0.2.4.8.,16 gN » m”* 5 [A] — 7K P 9 AN [ 6005 Ak 4 1) 5% B 2 S 6% 25 5% b 35 ( P<<0.05), R[],

Note: Concentrations of nitrogen treatmnents, L, L, » L, Lyand L, » mean 0, 2, 4, 8, 16 gN * m”; Different letters among the same concentration of nitrogen

treatments mean the significant differences ( P<0.05). The same below.
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Table 2 Effects of nitrogen stress on the plant heights of Leucobryum juniperoideum

U A B R E Plant height (em)

Nitrogen treatment L. L L, L. L,

MAR NO, - 1.6140.13a 1.6340.14a 1.5040.05b 1.3340.09b 1.1640.05¢

BASA NH, 1.66+0.12a 1.73%40.10a 1.8140.09a 1.6470.13a 1.4040.08a

RAE%A NO, and NH, * 1.654-0.09a 1.6740.06a 1.564-0.06ab 1.5240.07a 1.2840.09b

x3 ARREPHEXNSIHBLZESFENZIT

Table 3 Effects of nitrogen stress on the net weights of Leucobryum juniperoideum

AR Ab B

Nitrogen treatment

% # Net weight (g)

L,

L, L, L L,

AR NO, 0.21£0.04a 0.24740.04a 0.20£0.02b 0.18+0.02b 0.09+0.03b

AR NH, 0.2440.04a 0.2640.03a 0.2940.03a 0.2340.02a 0.2140.02a

RA%A NO, and NH, * 0.2240.04a 0.2440.03a 0.2140.03ab 0.1840.02b 0.1140.05b
x4 AEGEREXNEHBEZEEERIRIERN N

Table 4 Effects of nitrogen stress on the dead plant rates of Leucobryum juniperoideum

IR Ak B RFE# Dead plant rate (%)

Nitrogen treatment L, L, L, L. L,

AR NO, - 5.54+1.99a 5.60+1.74a 9.23+1.34a 11.08+1.30a 16.47+1.96a

AR NH, 6.54+1.91a 6.82+1.55a 6.82+1.52a 9.57+1.74a 12.47+1.81b

BAEA NO;, and NH, " 7.31+1.84a 5.9341.26a

8.6042.00a 10.5041.65a 13.90£1.93ab
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