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Inorganic N Accumulation and Its Physiological Regulation in Senescing

Leaves of Flue-Cured Tobacco (Nicotiana tabacum L.) Cultivars
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Abstract: Accumulation of inorganic nitrogen and its relationship with nitrogen metabolism and ammonia
volatilization of different positions of leaves were investigated with different flue-cured tobacco cultivars as
experimental subjects. The results indicated that the contents of NO, and NH," in bottom senescent leaves (leaf
5) were higher than those in middle (leaf 10 and 15) and top leaves (leaf 20) of tobacco, and the contents of
NO; and NH," of ‘Honghuadajinyuan’ were significantly higher than those of ‘Zhongyan100’. And ‘Zhongyan
100’ exhibited higher apoplastic NH; compensation points than ‘Honghuadajinyuan’. The glutamine synthetase
(GS), nitrate reductase (NR) and glutamate dehydrogenase (GDH) activities and their changes in leaves of two
cultivars were different. These results were physiological basis of the accumulation of inorganic nitrogen
differences between cultivars.

Key words: Nicotiana tabacum; inorganic N; NH; compensation point; nitrogen metabolism

18 0 — TR B IR R AE ), B3R A 52 T R ERE
ORI = B R T B A B R0 . AR N
P B AN ] T RS AR R A Cx1) P o . s
TR 1908: i BRAISE2001)0 I 262 ] 1 B 24T K& H(Nicotiana tabacum L) Fh 446 K40
WA K B LA MR B, iy TH100T0% S BRI A AR 5 el

P RN e R 2 2 4 i

WIEETAL B, BB E e gy RO
PRI . SRR R, . S (R B 20U BT TN AT SILAT
BT LRI, et iy g ot G (PSR, SERORIL L, B 7,50
B, ST R A, fe, e 2K AU 079 gk (. 5.42 mekg M
MBS A ENO, FINH, " (Masclaux252000), {HA
[FIJE KBRS LB R R BAAAEE T AIE is 2011-1225 8% 2012-04-17
I 7 R 22 S L SR lﬂlﬂ:, FF A ST HEY O N R A B TTAT 4 w1 S I E AR BT
Xﬂ‘{%]\Tﬁﬁﬁﬂj qu&%ﬁu}zﬁtﬁ?ri’ Mﬁ‘ﬁ?ﬁ‘?yi% * ioéoigg;;(();mail: dycy@263.net, yangtiezhao@126.
o A EEE . com; Tel: 028-86005765).




BRIE 2248 ANTR] ity Pl JE e 2 e LR 38 R LA B 4% 545

B 424 mgkg H M. 88.03 mgkg @ AL, pH
7.29. 47HE110 cm, FREESS cm. jifi120 kg-hm™'4[;
%, N:P,Os:K,041:2:3. F5 101 4, 7)120H
FIT0E, f21 . RSB 58 e BEALIX 4150t
B3R E8H25HIEES. 100 15, 207 i
HECNRERE B B 2O Til5e, A3,
2 REHE
2.1 ERULZERSBINE

HER RN bR TR e=96% LR
$&, T ORI VRI 2 (40 F51995); I i FR AR
ALV R R B 1 I 43 ) R FH K M R A A
EAREG1995) 2 D s i G-2503% (Rl i R4
A PEAE 25 1999) FIEE Iy 5 LE (172 (Masclaux$:2000)
2.2 JROMAER AN ZE

A 1 A MA$E IS 2 Husted fl Schjoerring
(1995) LA & LoubetZ5(2002) ) % . ML) 7)
BT A0 5 o A A 1251 (NHL IR JE o T 7 ApH ]
T AN TR AR A R B A I E
2.3 fREMESHIITE

%% Husted flISchjoerring (1996). Massad%s
(2008) L J2 Herrmann45(2009) ) 5 %, 755 4MApH
T N K <<[H D00, B 7 R TE S A R
(%.):xs (nmol-mol )= xK ;;xK 4o

Jorh, TR BUAMA SR 25 P E S IRk 2 L,
ARERANA T 1 B 1R 2 A ) o K K g 74
1R, R 1077 L-amol ' A1107°%° mol-L
(25 C)o AH T BTAMA B -1~ A B 8 38 A 14~
28 mmol-L" 2 [i](CosgroveMICleland 1983; Speerfil
Kaiser 1991), H20 mmol-L", {& ' Debye-Hiilckel J5
F(Atkins 1990) K fE %2 4K /=10"* mol-L" (25 °C).

2.4 [ENRIGEGEEEINE

KT 200 5 S IR A I i (nitrate reductase,
NR)JF (AR5 1995), 42 M SR K 5 92500 5 15 2 5t
Jlie 45 % (glutamine synthetase, GS) (i i FE 4 2E
P22 251999) A4S & R It & i (glutamate dehydroge-
nase, GDH) (Turano%51996)7% 1k .
2.5 HIEALE

K FExcel 2003 F1SPSS 17.0%k 4% e 4T
AP,

HREIHE

1 FRIGMIEEN K eEAAEERS S/ tR

W 3 22 0 S AR S R B,
2 22 FH I 0 O 22 R 1) R B il 2 —
(Masclaux%52000). MER1E H, A Ao
TR BIEAR L, NHE20F)555 5, 1
GRS RIED TR, TPH100 e e K eon R %
WREE e, T E 1007 [F] AL R S A B
T afeRen . K bEZNHEEsTH
ARYPHER, D8RI E b2 WAL 6 CRAE
SRR IIEW AW, MRS MRS EA L
TRATE IR 28 3 00 1IN, 45 5 30 3 AR
RASH, M. RIURW, i K40 &
PN DB EARAK, 1 AR 100 1515
FIH10 )7 2R bR B K R, Hias
RN, I H AR e I0 R
MRS R T E R T E1000.

B gg — A, nrE v S AR A n] B
h— A AR (Diaz%52008) . MWK 1T LLE H,
e E A ERET 2B TR, [

B AN SRR A A B R AR

Table 1 Comparison of foliar pigment and soluble protein contents of leaves between different tobacco cultivars

w A L EDA et S E/meg! (FW) K% b &S E/meg! (FW) a3 A4 f/mgg' (FW)
BAR NI 5 0.42+0.12° 0.10+0.02" 4.88+0.33"
10 0.57+0.10° 0.10+0.02" 4.74+0.39
15 0.64+0.12° 0.11£0.02" 5.09+0.25
20 0.70£0.04" 0.11£0.01" 5.29+0.24°
H4H100° 5 0.070.05 0.02+0.00 3.63+0.42
10 0.14+0.02 0.03+0.00 4.05+0.58
15 0.33£0.06 0.08+0.01 4.61+0.30
20 0.38+0.12 0.08+0.02 4.25+0.69
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Fig.1 Comparison of nitrate and ammonium ion concentra-

tions of leaves between different tobacco cultivars
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Table 2 Comparison of apoplastic parameters of ammonia emission of leaves between different tobacco cultivars

Fn A7, SR AMANH, # % /mmol-L™ JRAMApH S/ M i /mmol-mol !
BAR YN oo 5 0.09+0.01 6.45+0.05 2.20+0.27"
10 0.14+0.06" 6.93+0.117 9.39+2.76
15 0.16+0.03" 6.91+0.10 11.18+4.30°
20 0.09+0.03" 6.99+0.08" 7.3543.73°
4100 5 0.10+0.04 7.11+£0.04 10.51+£3.78
10 0.19+0.03 7.02+0.09 16.85+5.71
15 0.22+0.08 6.99+0.06 17.96+7.16
20 0.25+0.07 7.12+0.04 27.08+5.43
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Fig.2 Comparison of the activities in key enzymes of N me-

tabolism of leaves between different tobacco cultivars
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