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Abstract; Nitrate is predominant in the karst soils. However, the temporal and spatial heterogeneities are observed for
the nitrate content in the soils. Hence, the Morus alba seedlings grown in karst regions may suffer from low nitrogen
stress. In order to provide a scientific management of inorganic nitrogen for M. alba seedlings grown in karst regions, the
M. alba seedlings were used as the experimental materials in this study. The M. alba seedlings were cultured
hydroponically with a modified Hoagland solution. NaNO, , with a 8" N of 22.35%0, was employed as the sole nitrogen
source at three concentrations (0.5, 2.0, and 8.0 mmol - L") in this study. The photosynthetic characteristics, dry
weights, carbon contents, nitrogen contents and 3N values of the leaves, stems and roots of the M. alba seedlings were
measured in this study. The physiological responses to different nitrogen supply levels were analyzed for M. alba
seedlings. The relationship between internal nitrogen demand and external nitrogen supply of M. alba seedlings was
estimated based on the stable nitrogen isotope fractionation values at the whole-plant scale. The carbon-nitrogen coupling
relationship was studied based on the nitrogen accumulation amount (NAA) and carbon accumulation amount (CAA) in
the whole plant. The results were as follows: (1) When the nitrate nitrogen concentrations at 0.5, 2.0 mmol - L,
increasing nitrate nitrogen concentrations significantly increased the chlorophyll content and net photosynthetic rate of the
M. alba seedlings, which in turn significantly promoted the biomass accumulation. However, when the nitrate nitrogen
concentration exceeded 2.0 mmol - L™, more nitrate nitrogen supply (8.0 mmol - L") did not lead to a significant
increase in the chlorophyll content, net photosynthetic rate and biomass. (2) Increasing the nitrate nitrogen supply could
promote the nitrogen assimilation in M. alba seedlings. The NAA in M. alba seedlings gradually increased with increasing
nitrate nitrogen supply. However, the CAA in M. alba seedlings did not change significantly at nitrate nitrogen
concentrations of 2.0 mmol + L' and 8.0 mmol - L. (3) The stable nitrogen isotope fractionation values of the nitrate
nitrogen assimilates in the whole M. alba seedlings reached the minimum value at 2.0 mmol - L. Therefore, the
inorganic nitrogen supply at the nitrate nitrogen concentration of 2.0 mmol - L' is close to the internal nitrogen demand
of M. alba seedlings, and the close balance between external nitrogen supply and internal nitrogen demand of the plants
means an effective coordination of carbon and nitrogen metabolism in plants, thus achieving a simultaneous increase in
carbon and nitrogen assimilates.
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Table 1
on the growth of Morus alba seedlings

Effects of different nitrate nitrogen concentrations

A A e
e Nitrate nitrogen concentration ( mmol - L)
Parameter
0.5 2.0 8.0

[l Y 0.68+0.04b 0.87+0.08ab 0.91+0.02a
Dry weight of leaf (g)

X E 0.46+0.0la 0.56+0.04a 0.60+0.05a
Dry weight of stem (g)

it iy 0.40+0.03a  0.48+0.02a 0.44+0.02a
Dry weight of root (g)

TH 1.54+0.04b 1.91+0.12a 1.95+0.04a

Dry weight (g - plant™)

T R IE AR R (n=3) , AT AR 7 BE 3%
NEE B EME#ER (Tukey s test, P<0.05), FI,

Note: Each value represents the x+s. (n=3). Values signed
with different letters in each line indicate significant differences by

Tukey’ s test (P<0.05). The same below.

%2 TRMSRREHNEMYELEIER
SN EHEL BTN

Table 2 Effects of different nitrate nitrogen concentrations

on photosynthetic parameters and chlorophyll

contents of Morus alba seedlings

TERO 87195

. Nitrate nitrogen concentration
SH (mmol - L)
Parameter

0.5 2.0 8.0

L E A (P,) 10.14 13.28 13.00
Net photosynthetic rate 0.35b 0.72a 0.68a
(mol - m™ - s™)
faa] co, W (C,) 287.73  289.80  252.91
Inter-cellular CO, concentration 9.15a 19.93a 3.64a
(‘wmol « mol™)
MR (T,) 2.83 3.92 2.75
Transpiration rate 0.32a 0.84a 0.20a
(mmol + m” - s™)
SALRE (6,) 0.17 0.24 0.16
Stomatal conductance 0.02a 0.06a 0.01a
(mol + m? +s™)
MER R A (SPAD i) 48.70  56.73 58.33
Chlorphyll content 0.99b 1.44a 0.67a

(SPAD value)

EATFME A WEELET, R EBR 0.5
mmol « LI F i &2 5K F 2.0 mmol « L
F18.0 mmol + L4, 3 AN AW T ML iy
SRR B & A A B T R (B2
R EHEIN TR AR A S &, IR

S B R B T T BEAOR R TR K
N H ) Mo A TE R A ZEATR T AT
R R EAL PR R ML B AR

Ak BRI 45 S SR &) v e AU R = i
RARANIE 2 B, Z20 40 B R B R R R AN S
RWERTIHEET s R TREMBE, ME
AW A 2.0 mmol - LA} A AL B w4 0.5
mmol + L Hﬂ‘ﬁ%ﬁ%ﬂ“,{ﬂ 2.0 mmol - L' #1 8.0
mmol - LA ZUHE R F /4 fix R 8 i 0 W AR Ak
S A 0 AR 3R e ) B A ROV B R T e —
HTF R . X UEHITE — & 0 A 4 it UIE RE 6% £ it
MR AR 1) [ Ak, 1EL 2 B[R] A AN 2 B 36 20RE i ] i
VI8 AT T 45 252 5 o, 4 it S0 AE X A R A= ) T 2
HEAE P RAT BRAY
24 AEAMESRARENERYBLEEFIHUE
skl

i1 3 W R, SR &) v e A S R T 0.5
mmol + LAl 2.0 mmol - LB A5G T KFEE A
FZCR, 2o 12 0 i 25 AUV (8.0 mmol - L) S
T REAR T A B O & A M R, X RUTE
— 7 30 [ A HEIN JE BRI it 1 S SRR AR SR AN 4
BG-GB AR (H 5 56 e LA 23 3
THLR TR 3%
25 AEHSRKREXN R Y HEKRRELZY
"N ES AN EH T

T 4 A ] T, A [R) A 2 v B8 Ak B B &
B 4y AR AL 1 ) A E AR 2R (B /N T AU
(TR B ) B e AR 2R (A, X R W A A B 7
) A A S AU 28 A T R BRI R 01 . R
A E AR AR PR 8N A 5 e KR /N
HHTE 2.0 mmol - LTRSS ZUHk B I Ik B oK i
£ 8.0 mmol + Ll 25 UMk B of H B A ARG 5 A 107
YA R A R AL AN A U 5 5 08/
PR AR H 7E 2.0 mmol - LAl 25 20 B 1Y)
TR AN B B /D, 24 6 2 Ak B 1S i 3] 8.0
mmol « L7H, A 2R i R,

3 i 54

REBERWEEYERKEE B LA R
PE B 7 ) — T B i, BT R AR A K
MHPFRSHAZNMA LR EY (Cu & Lee,
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BUE R R R BE AR MER (n=3) , HOR AR A 6] 7R 2R HLA 2 35 22 56 (Tukey s test, P<0.05), R,

Each value represents the x+s. (n=3), bar graphs labeled with different letters indicate significant differences (Tukey’s test, P<0.05). The

same below.

B 1 ARAWESEREXRMGE ZERBRIE(A)STIE(B)HRIE
Fig. 1 Effects of different nitrate nitrogen concentrations on carbon contents (A) and nitrogen

contents (B) of leaf, stem and root of Morus alba seedlings

PR iad i 1 22 AL A~ TR A
The error bars are calculated by the error propagation formula.
B2 AEESEKENBHGEHRRRE (A) SERRE(B)HFM
Fig. 2 Effects of different nitrate nitrogen concentrations on carbon accumulation amounts (A)

and nitrogen accumulation amounts (B) of Morus alba seedlings

i“ff 2012) o fESEGEEY WA R EZRTE ML X ATREH T T 2.0 mmol - L7 A9 JCHL AL A1 2
PLA BT IS R 0T, R — Pl A PR R e TSR R A &, I B F e & TR
(VPR ,2012) o PG AIREG T TS ZRE WA B gL & E R, SR, B 2 0 8 A AL
XT?&WZBE&E&B S, AERRWE SR (8.0 mmol - L) I A T B Gy i B9 2 Y
SR BHE X AL B AR B B R K XATRER N N I B S RN 2 T
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B3 ARESERENRMHELER
I A% ( PNUE) #3501
Fig. 3 Effects of different nitrate nitrogen concentrations
on photosynthetic nitrogen use efficiency (PNUE)

of Morus alba seedlings
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1993) , b 2 v AE ) 23 ) T AS B A0 25— 358 7 i Bk I3
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PRI 8N B I 1A Bl i A R B I 1 hn T £k
PERE R . WL NS AR I 8N {H7E
WA AR E R 2.0 mmol - L AF 3L F e K, i 7E 8.0
mmol - LI Y BEREAR , 3 R B AR AL 7= ¥ i 8N
(EA HS A MRE I B A7 5, S 4 i Al 25
FRME P 8N (EAEM S Z R 8.0 mmol -
Lt B R I AT B8 5k 5 ik R R A G
(Mariotti et al., 1982), HI AHEES AL EM 2.0
mmol « L34/ %E] 8.0 mmol « L', Y5 ZUH HIAL
RIEAR T 26.4% , 3 [A] H2 3% B Ak 52 g i 43k 7 32 )
TRRWH ., BT R4 A F AL Y 8N E il



584 | IR R

44 #

PRI 0o e 22 A A FOR AT

The error bars are calculated by the error propagation formula.

4 AEWMBRRENZHOHEERRELY S°NE(A) 5 AN E(B) WM
Fig. 4 Effects of different nitrate nitrogen concentrations on 3°N (A) and A°N(B) values

of N assimilates in the whole Morus alba seedlings
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